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Monoclonal Antibody 

for murine immunoglobulins 

They save time - 
The ELISA method employed yields a 
rapid and dramatic color development 
in the presence of positive clones. It's 
faster than conventional RIA and can 
be used with visual, manual spectro- 
photometric, or fully automated 
processing. 

They avoid trouble - 
Our reagents are pretested and opti- 
mized in each screening system to 
prevent unwanted variables from 
spoiling your results. 

They're complete and 
ready to use - 
Detailed protocol and specific titer 
information are provided with the 
pretested components: 
Enzyme-conjugated second antibody 
Color development agent 
Dilution buffer 
Washing buffer 
Substrate buffer 
Our technical bulletin illustrates how 
easy it is to use the ELISA method. 
Send for it. 

@ New England Nudear" 
a Du Pont company 

Horseradish Peroxidase 
Protein A-HRP 
conju ate s stem Nw 
NEI-688 ( -30,000 assays) 
Sheep F(abl), anti-mouse Ig- 
conju ate s stem 
NEI-dl  ( -~o,w assays) 
Goat anti-mouse Ig- 
conju ate s stem 
NEI-dz ( -30,000 assays) 

Alkaline Phosphatase 
Sheep F(abf), anti-mouse Ig- 
conju ate s stem 
NEI-683 (-!0,W assays) 
Sheep anti-mouse Ig- 
conju ate s stem 
NEI-684 ( -$0,000 assays) 

gi$laaPidase , anti-mouse Ig- 
conju ate system 
NEI-& ( -10,000 assays) 
Goat anti-mouse Ig- 
conju ate s stem 
NEI-ds ( -30,000 assays) 
Not for use in humans or clinical diagnosis 
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Power plant emissions discharged di- 
rectly into a marine fog bank along the 
central California coast at Morro Bay. 
Fog and cloud droplets appear to pro- 
vide a propitious environment for the 
rapid oxidation of sulfur dioxide to 
sulfate and for the scavenging of gas 
phase nitric acid and ammonia. Fog 
water collected in various urban loca- 
tions in California was found to have 
higher concentrations of sulfate, nl- 
trate, and ammonium ion than previ- 
ously observed in acidic precipitation. 
The pH of fog water in Los Angeles 
was found to be routinely in the range 
of 2 .2  to 4.0. See page 677. [J .  William 
Munger, California Institute of Tech- 
nology. Pasadena 91 12.51 
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Look at a few of the new items 1 

New Cornina I " Cell WellsTM 
Sterile 24 and 96 wells for 

f hybridomalmonoclonal antibodies. 
EIA, ELISA, titrations, and more. Lid rings ) and raised wells prevent contamination. Rank 

and file markings for easy identification. Uniform 
bottoms provide accurate microscope scanning. 
Ctrcle Reader Service Card t 3 5 3  
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How Won 
the mysteries I 

Scientists like Catalysis has been a critical factor in 
the evolution of the petroleum industry. 
Catalytic conversion has made possible 
the majority of today's petroleum refining 
and synthetic fuels processes, as well as 
a large number of petrochemical pro- 
cesses. Our present understanding of 
the fundamental pathways of catalysis, 
however, is still extremely limited, largely 
due to past limitations in our analytical 
:apability. 

Traditionally, scientists evaluated a cat- 
alytic material simply by placing it in a 
reactor, admitting feed under suitable 
conditions of temperature and pressure, 
and examining the resultant products. 
This "black box" approach rendered it 
virtually impossible to link catalyst struc- 
ture with reactivity. Hence, in years past 
the finding of a new catalyst owed more 

to art than to science. But today, scien- I 
tists at Exxon are using advanced I 

instrumentation with extraordinary 
capabilities to examine catalysts at work 
at the atomic level. 

rn 
I 

Fundamental Discoveries i 

In the mid-1960s, scientists at Exxon 
Research and Engineering Company 
(ER&E) made the fundamental discovery 
that supported bimetallic catalysts were 1 
vastly superior to supported single metal- I 
lic catalysts. These catalysts, for exam- 
ple, have made it possible to produce 
high-octane gasoline without tetraethyl I lead. Further research by ER&E led to the , 
realization that all catalyst support mate- i 
rials modify to some extent the structure, , 
electronic properties and chemical 
behavior of catalysts. From these discov- 1 
eries have emerged both a new under- 
standing of catalytic chemistry and new 
ways to control catalyst activity and se- 
lectivity. As a result, refiners today are 
able to operate under less severe condi- 
tions of pressure and temperature, save . 

from a barrel of oil. 
energy, and make more usable product 

i 

Measuring Catalytic I 
Reactions . 

. I 
I 



ties of catalysis is an x-ray photoelectron 
spectrometer coupled to a high-pressure 
catalytic reactor. Operating either under 
ultrahigh vacuum or pressure conditions, 
this novel device-one of only a handful in 
the world-not only measures the pres- 
ence and strength of a metal support 
interaction, but also tests catalytic 
activity. Using a dedicated computer to 
analyze the tremendous amount of infor- 
mation generated in these reaction 
studies, researchers are unraveling the 
structure and reactivity of the catalytically 
active site. 

Watching 
Catahrsts at Work 

tionship between the structures of catalyt- 
ic surfaces and the chemistries that 

Exxon Research and 
occur there. This instrument, too, is one Engineering Company 
of only a few in the world, and the onty 
one being used in private research. It has 
proved vital to our understanding of the 
kinetics and mechanisms of coal 
gasification. 

Recognizing the importance of such in 
situ characterization, Exxon is further de- 
veloping analytical instrumentation to 
probe both the catalyst and the reacting 
molecules while the catalytic reaction is 
in process. Using infrared, visible, ultra- 
violet and x-ray radiation, this sophisti- 
cated equipment could dramatically 
widen the horizons of catalvsis, and one 

Catalysis is but one example of the 
research and engineering programs 
under way at Exxon Research and 
Engineering Company. A wholly owned 
subsidiary of Exxon Corporation, ER&E 
employs more than 2,000 scientists and 
engineers working on petroleum prod- 
ucts and processing, synthetic fuels, 
pioneering science and the engineering 
required to develop and apply new tech- 
nology in the manufacture of fuels and 
other products. For more information on 
catalysis or ER&E, write Ed David, 
President, Exxon Research & Enaineer- 
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I? I'd l ~ k e  to know more about letting myself go 
Ohaus Port-0-Gram balance 

'I I'd also like to know more about Ohaus mech 
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Head of the class! 
The Zeiss Universal 
does more 

Promises.. .promises? 
Del~venes. ..deltvenes! 

When it comes to "head-on" com- With Universals you won't have 
petition, the others can't touch to wait for the development of 
Zeiss Universal Microscopes. accessories. Everything needed 
Built into the tube head of the for every technique in transmitted 
Universal and UEM are the and reflected light already exists 
optional "Optovar" magnification and is proven in use. And, of 
changer; a completely flexible course, the quality of Zeiss optics 
beamsplitter that will send all the has been the goal toward which 
light to the observer; or all to a others have been striving for gen- 
camera, or divide it; and slots for erations. Today, Zeiss optics are 
analyzers, filters, wave plates and still at the head of the class. 
compensators. Quality service-Expert dealers. 

Carl Zeiss, Ine, One Zeiss Drive, Thornwood, N.Y. 10594. (914) 747-1800. Branches: Atlanta, Boston, Chicago, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. (416) 449-4660. 

For literature circle reader service number 249 
For a demonstration circle reader sewice number 250 



orfaster response t f h  
we do. C d  800-225-1572* 
WeJK h v e  the nuJideyou need, 
padiagedthe way you want it, 
on its way to you tomorrow. 
Not for use ~n humans or cl~nrcal dlagnosls 

New England Nuclear 
549 Albany Street, Boston, MA 02118 
Call toll free 800-225-1572, Telex 94-0996 
Mass and Internat'l 617-482-9595 
Europe: NEN Chem~cals GmbH, D-6072, W Germany 
Postfach 401240, Tel (06103) 803-0, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachlne, Que H8T 3C9 
Tel 514-636-4971, Telex 05-821808 @ 1982 NEN 

@ New England Nuclearm 
a Du Pont company 
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"Remember the story about the Princess on the Pea; 
Well, the SLM 8000m Spectrofluorometer is even more 



The new MICRO- ISOLATOR^--'-m 
A remarkably simple caging system that has the 
microbiological integrity of a complex imR.or. .. 
without its high cost or the awkward limitations 
on the movement of people and animals. 

What's d~fferent about the MICRO-ISOLATOR System? 

At f~rst !]Iarlt:c> 11 looks ,IS t t~oi lgt i  wevc 1~1st pi l l  a polycarborl,~tc. 
c;;igt> or1 lo[) of t i  stantl:jrti rl loilsr (:;I(~P WII~I fht> "roof' (of t lw top 
c:n$]t? vt;.ritc~j N~!jtit t x ~ t  tIi(.rt?'s r r l c ~ r c ?  7 tlc. rc?ct?s:;c'ti roof flrnc-~ . . 

t~orls ;IS n stat~t: f~lter by v~rtuc of ;I spr:c:i,iI filter rrl,iterial t 1 ~ 1 t  s 
[~rc)t(~c:tcd t ~ y  pcrfor;itrtl a l i ~ n i ~ r ~ i ~ i ~ l  :;tic'rt Arltl, rllost ~~ni)ortnrltly. 
l i l t >  to[) c ; < l < ] c >  0 v f ~ r I ~ l ~ ) s  lilt> t ~ ~ ~ t t ~ ~ 1 1 1  (:<K](> t l l l t i  (>fftY:tlv(?ly t01111:> < I  

(11,1111 f't.tr~ (Il:;I~-l~kt> S~III(:~III~> I ? o s ~ ~ l l  I t l t>r<> 1:; ,I : ; ~ ~ t ) s l ~ ~ ~ ~ t ~ ~ l l  1111t:r 

~ ' ~ l ~ ~ l l ( J t ~  (11 ( ]<ISt>S <l11(1 <Ill t\fftY;flVt' l l l l ~ ~ l ~ ) ~ ~ l O ~ ~ ~ ~ j l ~ , ~ l ~  ~ ) ~ l l l l t ~ l  
.: 

t -low effectwe 1s all t h ~ s ?  

I Ill>, :>y:;t(~lll WIlt?ll l l l ~ , o l [ ~ o l , l t t ~ ~ i  l l l t 0  1110:;t ~ ~ ~ l ! > l l l l ~ ~  f , l~~l I l  
tli,:, (wlt l l  ( l l l l ~  Irllllor I<l(:lllty 1 1 1 0 ~ i 1 1 1 ( ~ < 1 1 1 0 1 1 ) .  (:;I11 l l l < l l l 1 t < l l l 1  

, l X l ~ l I l ~ ~  l I l l ( ~ ( ?  I l l  ~ ] l loto~l l~1t l ( :  ~ ; t t l t ( >  I IHl :;t<itl(, l l l t < ~ l  <lll(l 

r 
i 

t t l t .  i ,~clt' ovt'rl,q)l)irlc] i'fft'c.t~v<,ly kt'cy) (io:,l ~ ~ ~ ~ r t ~ c ~ l t ~ : ;  
\vtll(:ll ill(> tll13 " l l l l ( ~ l e ~ t ~ l ~ ) l o ~ ~ l ( ~ , l l  1;lxls' Ol l t  of tll(\ ~;v:3tl~lll 
~ \ ~ ~ ( : o I ~ I I I ~ ~ J I ~ ,  ~III:, I:> ~ ( ~ ~ l l y  < I  I I I I I I I ~ I ~ ~ I ~ ~ ,  ~:,ol~~toi, (111 I::I~IIN~ 
,I [>lottY~ttYl l l l l ~ : l o ~ ~ l l v l l o l l l l ~ l ~ l l t  ~ l t t l l l l  < l I l V  l l l , l ~ ~ l ~ ) ( ~ l l v l l o l l l l l ( ~ l l t  

I ) 0 ( ~ 6 ,  11 I~?<IIIV WOI h )  I v t ~ ~  IIIIIIIIIIII' :,II~]III?,:xY~ I I I I ~ : ( ~  
l I < l V l 1  t ) l Y ~ l l  ' , l l l~~ : t~ : , ! , l l l l l~  l l l < l l l l t < l l l ~ t ~ ~ i  I l l  till:, :;ysltllll f l c i ! < l  

: ,'I!/ I0 I l l l (  t'1:01lt<1111111<111'(1 WII~I / '~.( ' i i ( i i ) / l iol l , l :? / ' : I < >  

/,'11/,'//,1 ( ~ l i l ~ 1 ~ l , l (  it'l / ~ ~ ~ l l l ~ ) , l l ~ t l ~ /  i \ / l ~ / ) : > / t ~ / ! < l  <lllli :>'/<lp/ly 

What are the other advantages') 

t Ill\ [ <l(Jlll(l ,y~,t<~lll IS f l [ i l ( i  ( i l l l c l t ~ l t ~  t3,I',V to tl<lll 

k i l l >  1 1  ,t><, IIIIIIIIII,~~ I I( h \~I,I( ( >  I<, t3<i\y 10 C , ~ ( > I I I I . ~ [ ~  

i 10 i 1 ' 1 ( 111 r ~ l o ~ l \ t ~  ( ,lcjt> ~t tiot3\rl t d~slodyt  
v.llf1 are pushed together (the way other 
f~lter caps sometimes do) 

The system eltmlnates the expense ana incon- 
,.at venlence of startlng or malnta~n~ng a complex SPF 



envir-1 contmt fyudw& 
Lab Products now oWrs the wdest stdactm of 8- for 
e n w m m a l  ~sleckon the new h(BCRO.IP#ZKAW SYS- 

255 West Spt~ng Valley Avenue 
Maywood New Jersey 07607 

I would appreciate 
I 

I fl Additional infornlat~on or> your new MICRO ISOLATOR 
I System 

U lnformat~on on your other environmental control products 
Your 68-page catdog of animal housing and care systems 
and accessories 1 Seeing your local representative Please call and set up ail 

I appointment 

Address 11 
i - . .- - .- - 

I ZIP 
I 
I 
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Lanier introduces 
the No Problem typewriter 
for your technical typing. 



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 DiscsT" 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 System'" adds 
new capabilities to the already 
versatile No  Problem concept. 

The heart of the system is the Central 
Memory Unit. I t  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 different 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 

LANER BUSINESS PAOOUCTS.INC 

It does more than just type. 
When paperwork problems pile up, the 
answer 1s word processors from Lanier. 
Circle #97 on reader service card 
for a demonstration 
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Advanced editing automatically 
positions footnoteson the properpage. 

And the printing of the No  Problem 
Shared system a&roaches 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 cost/ 
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. 

Except in Alaska or Hawaii. In Georgia, call I collect (404) 321-1244. 

I Want to see Lanier No  Problem typing in I 
I action? N O  PROBLEM. I 
I Send us the information below and a I 
I Lanier representative will call for an I 
i appointment. I 
1 Name Title I 
I 1 
I Phone I 
I Best Time To Call 

I 
I ! 

I Address County - I 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 
I I Lanier Business Products, Inc. 

I 
I 

1700 Chantilly Dr. NE, Atlanta, GA 30324 1 
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ouble-barreled 
approach to 
MI3 ushotgunw 

Puts YOU on target with faster, cloning 
easier sequencing in a given time. And a new 17-base hybrid- 

With the addition of the new mp8 and mp9 ization probe primer permits the screening of 

vectors to P-L Biochemicals' proven M 13 DNA populations for your cloned gene. 

system, you can now force clone"shotgun" To learn more about P-L's fascinating 
DNA fragments.This permits rapid. con- M I 3  system and the technical know-how 
venient sequencing of a DNA fragment from and support services backing it up. write 
both ends without generating a lot of or call today. 
unwanted clones. 

New primers expand system versatility 
Other add~t~ons  to P-Ls M I 3  system ~nclude I ~ C .  

'03' Vrost I.'"< n ev A V O ~ U P  MI ~ l a b l i C P  i v  F L S ~ S  n 57205 
a 17-base reverse sequence prlmer that allow Telephone 1414 347 7442 

cloned DNA to be sequenced from both the P-L B~ochem~cals. ~ t d  P-L Biochemicals. GmbH 

3'and 5'ends T h ~ s  effect~vely doubles the P 0 83" 98 Norlhamplon NN3 1AW Postfach 51  Ulmenhol 28 
Un lea Klnqdom 5401 St Goar W Germany 

size of a DNA fragment that can be sequenced Teleplone 0604 499325/326 ie lefol  106741) 15 75 
T e ~ r  312646 PARKSY G Te ex 42308 PLBlO D 
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Polynucleotide Kinase From P-L . . . 
Sice  1974, Used By More Researchers 
Than Any Other 

More researchers have used and 
referenced P-L polynucleotide kinase 
(PNK) than any other. They prefer its 
high activity, proven nuclease-free qual- 
ity, and economy. 

P-L Biochemicals developed the fust 
commercially available PNK in 1974. 
Sice that time, it has gained such high ac- 
ceptance that it has become the standard 
for functional purity. Most biochemists 
and molecular biologists acknowledge 
that P-L PNK is the best. 

P-L polynucleotide kinase was assayed 
by the Richardson method using DNA 
substrate prepared according to the pub- 
lished procedure, along with PNK's from 
other commercial sources. The P-L PNK 
showed the highest activity at the lowest 
unit cost (P-L Analects Vol. 9, No. 4). Re- 
searchers have learned that because of this 
high level of activity and purity, they are 
getting more efficient end labeling at a bet- 
ter value with P-L PNK. 

An example of the quality and useful- 
626 

NE T, ness of P-L PNK is shown in 
this photograph of an auto- 
radiogram from a RNA se- 
quencing experiment. E. coli 5s 
ribosomal RNA was S'end 
labeled with 32P-ATP in the 
presence of P-L Cat. No. 0734 
PNK and repurified on a poly- 
acrylamide gel. The figure 
shows the electrophoretic pat- 
tern obtained from a TI  
nuclease digestion of the labeled 
5s RNA as described in a recent - ? 3  - 2 *  
P-L Analects article on RNA se- 

,,, quencing. The success of the 
- , s  labeling step with PNK is 

underscored by the fact that the 
gel pattern indicated G residues 
only at the correct positions 
from the 5 'end of 5s RNA. 

P-L PNK Summary 
Cat. No. 0734 polynucleotide 

kinase (2.7.1.78) (T,-infected 
E. coli) 
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Advertisement 

Preparation: Solution of nearly homo- 
geneous protein in 50% glycerol contain- 
ing 0.02 M potassium phosphate, 0.025 M 
KCI, 0.01 M 2-mercaptoethanol, and 10-7 
M ATP (pH 7.0). 

Activity: Not less than 15,000 units per 
mg protein. One unit catalyzes the 
transfer of one nanomole phosphate to 
the 5 '-OH end of a polynucleotide from 
(y-32P)-ATP in 30 minutes at 37°C. 

Contaminating enzymes: Trace or no 
detectable hydrolysis of supercoiled plas- 
mid DNA, [14CJpoly(U), or [W]poly(dT). 
Specific contaminating assay data are 
provided in the certificate of analysis that 
accompanies each lot of enzyme. 

Package sizes: 100 units (200 Richardson 
units); 500 units (1000 Richardson units). 

For more information contact: 
P-L Biochemicals, Inc., 1037 West 
McKinley Avenue, Milwaukee, W1 53205. 
Call toll free (800) 558-7110. In Wis. call 
collect (414) 347-7442. 
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Bowens--CoPpyt ran 
The ergonomic slide duplicator 
Ergonomic? Something that's design- electronic flashtube is powered by a 
ed with human engineering in mind. dual-range voltage-stabilized supply 
And that's precisely what the re- 
markable Bowens Copytran is: de- 
signed for easy use. 

Manufactured by 
world-f amous 
Bowens of 

model or turn 
it on end for 

And that's not all! Copy- 
tran's 70mm square copy- 
ing area accommodates r -  --------,,r;,,l 
both 6 x 6 and 35mm Bogen photocorp 

mounted transparencies. I m s o  van Brunt st p 0 Box a48 EngWOOd NJ 0,631 1 
I Yes, please send me complete informa- I 

It's illuminated by a 32000 K , tlon about Bowens Copytran. 

Quartz Halogen modelling I 
I 

lamp which allows you to  
meter individual slides 
through your SLR camera's 
lens. The daylig ht-balanced 

Lester Bogen doesn't sell anything he wouldn't buy hlmself 

s t a t e -  

- - - -  
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Now published: the new 
andcompletely revised 
Heilbron's Dictionarv of 

Organic Comptiunds FIFTH EDITION 

Selection of 150,000 compounds 
in 50,000 Entries reassessed by a 
team of experts from both academic 
and industrial organizations 

Every Entry compiled from the 
recent primary literature. Nearly 50% 
of Entries totally new to this Edition. 

New data in Entries, includes: haz- 
ard and toxicity information, CAS Reg- 
istry Numbers and Preferred Names, 
indications of use or importance, labels 
indicating contents attached to refer- 
ences 

More than 25.000 structure dia- 
c a m s ,  all drawn to a new standard 

The most cost-effective, with relevant stereochemistry indicated where 

easy-to-use source of essential For the first time Heilbron has 

organic chemical data indexes - a  Name Index a Molecular 
Formula Index, a Heteroatom lndex 
and a CAS Registry Number lndex 

Heilbron's alphabetical listing of the most common and 
important compounds, their structures, properties and 
selected bibliographies, has for more than 40 years been 
a first choice reference for chemists, pharmacists, and 
biochemists in every type of industrial, academic and 
research institution The new, fifth edition (DOC 5). repre- 
sents the most radical and comprehensive revision and 
modernization ever undertaken. 

More 'friendly' than ever to the prac- 
tising scientist - straightforward use 
of nomenclature, alternative access 
through indexes, simple Entry layout, 
quick guidance to primary and sec- 
ondary literature. 

Always up to date - new system of 
cumulatively indexed Annual Supple- 
ments starts in mid-1983. 

7 volumes (5 of Entries, 2 of Indexes) 
EXECUTIVE EDITOR J, Buckingham 7792 pages 

EDITORIAL BOARD J. I. G. Cadogan, R. A. Raphael, C. W. Rees 
ISBN 0-412-17000-0 
US $1950/Can $2350 

For full descriotive brochure contact: 
Chapman & Hall/Methuen Methuen Publlcatlonr 
733 Th~rd Avenue, New York 10017 161 Egl~nton Avenue Easl 
(212) 922-3550 Toronto M4P 1 J5, CANADA 

(416) 488-5080 
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nd you'll f~nd 46 new And enjoy up to a four- sign and analysis tools - In Oregon, callF , 
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-. will A little Com~ 1" 1 
set youl-I 2. 

Where is it written that computers 
should keep you chained to a desk? 
After all, ideas and problems are dy- 
namic; likely to occur just about any 
time, anywhere. It stands to reason that 
your computer should be available 
whenever and wherever it's needed 

world. High-resolution graphics and 
ChartonTM software help you create 
useful graphs and charts. 
Attache gives you WordsW for 
creating professional reports; Basic- 
SO@ for programming; and CP/M@ for 

Z -- - T" 

access to programs ranging from 
electronic spread- sheets to data 
base management systems. 
And those are just standard Attache 
features. Your dealer can show you a 
wide range of compilers, peripherals, 
and software to tailor Attache to your 
special application. It stands to reason your computer 

should be AttacheTM from Otrona. To learn how a little computer can set 
you free, call for more information and 
the name of the dealer nearest you. 
Otrona Corp., 4755 Walnut, Boulder, 
Colorado 80301. 

At a mere 18 lbs. and just a half cubic 
foot, Attache gives you briefcase con- 
venience. It's unique dual-processor 
design, 64K byte user memory and 
720K diskette storage give you power 
to solve some of the toughest scientific 
and engineering problems. 
Yet these statistics don't begin to 
express Attache's full dimension. Inte- 
grated communications let you talk to a 
computer across the hall or around the 

(800) 5257550 
8:W AM to 6:W P.M. MDT 

In Colorado, Alaska, or Hawaii, call 
(303) 444-8100 

Anache and Chamn are trademarks of Otrona Corp. CP/Mo Digital 
Research. Inc. Wwdsta* MicmPro International Cwmatbn. InC. 
Basic49 Microsdt. Inc. OTR 03/82 OOtmna 1982 
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Red shows our speed 
control- f 2 RPM, full 

repeatable vortex ever. 
Black shows the leading 
competitor, as wide as 

f 39 RPM. Our f 0.2S°C uniformity is twice 

Culturing as precise as anyone else. 
Solid state. Self diagnostics. Voltage 

compensated speed control. Pushbutton 
digital settings. LED. Functional digital timer. 

Write today for full details. Platform model 
also available. GWPrecision Scientific Group, 

3737 West Cortland Street, Chicago, Illinois 60647. 

NEV" 
PRECISIOI ORBIIYILS 

m m  LO 

W E W W I I W  8n lCNIL IET lCNIL 8R CfLUL STAR1 STOP 

-ALARM- - lEWER4NRE.c- - SP6EDIRPM+ - 

- .- '2-t.. %"r-.--+-< . - . ' =.A- ,-. r - .- - 
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THIS IS AWN SICK CHIP 
A chip that overheats converts them to digital values. 

isn't so hot. In fact, it's downright And these values are then displayed 
unreliable. as a color map of the chip surface. 

, And reliability is something The colors correspond to 
,I . @at Motorola demands of temperatures. Blue indicates cold. 

ing they build. Red indicates hot. With the whole 
to be certain of reliability, spectrum representing the tempera- 

tures in between. 
Sothe operator sees at a 

suppliers, and glance where the chips are 
g: choose the best. hot, and where they're not. a And the best Thanks to the DAS 

Series 500, Motorola can 

DAS Series 500 data acquisition same DAS System tests the heat 
system with an Apple 11. stress on housings of large elec- 

An infrared microscope scans tronic assemblies, by compiling 
the operating chip, sampling data from over 90 thermocouples 
the temperature of spots smaller and strain gauges. 
than a millionth of a square inch. But you don't have to be as big 
While the DAS system takes 1600 as Motorola to own a DAS System. 
measurements per second, with a Now anyone can afford to invest 
resolution of one degree centigrade. in a computer and data acquisition 

The DAS Series 500 takes the system for computerized research 
analog temperature readings and or automated product testing. 

The DAS Series 500 is a univer- 
sal, modular system for measure- 
ment and control in science and 
industry. With up to 300 analog 
inputs. Up to 60 analog outputs. 
Direct transducer connection. 
Programmable signal conditioning 
Digital I/O (including AC control), 
And a real-time clock. 

You pick out the modules 
that do what you want, and simply 
plug them into the system. And 
since the Series 500 comes with a 
comprehensive software package, 
including a library of high speed 
functions, you can sew together a 
com lete program with a few 
BA&C or Pascal statements and 
get on with your research. 

To find out how you can use 
the DAS Series 500 to computerize 
your research, call 617-423-7691 
Or write us at Data Acquisition 
Systems Inc., 349 Congress Street, 
Boston, Massachusetts 02210. 

You may discover that 
computer-based researchers can 
now concentrate on research. - Instead of 

computers. 
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INTRODUCING THE 
FIRST SERUM REPLACEMENT 

THAT DOESN'T RUN 
WITH THE HERD 

NU-SERUM? A LOT DIFFERENT NU-SERUM OFFERS 
BECAUSE THE LOTS STAY THE SAME. LOT TO LOT UNIFORMITY 

Nu-Serum'" medium supplement is an Eliminates the repeated pretesting normally 
enriched nutrient growth medium containing associated with serum, saving you time and 
growth, attachment and transport factors, hor- 

f to promote uni orm cell growth. 
mones, serum roducts and essential nutrients Provi es control over tissue culture variability 

that is not seen with fetal calf and other sera 

Uniform growth promotability demonstrated by BHK-21 
cells grown in three different lots of Nu-Serum 

NU-SERUM OFFERS 
DEPENDABLE CELL GROWTH 

Nu-Serum has been tested with over 80 cell 
lines with growth equal to or greater than fetal 
bovine and other sera 
These cell lines are repre- 
sented by hybridomas, 
primary cultures of normal 
and neoplastic human 
cells, transformed and 
nontransformed animal 
cell lines such as BHK-21, 
Balbtc-3T3, MRC-5, Vero, 
MCF-7 and HeLa BHK-21 cells grown 

NU-SERUM OFFERS i n  10% NU-~Zrum 
LOW PROTEIN CONTENT 
Nu-Serum ensures low protein levels in cul- 
ture media-less than half that found in sera 
Makes purification of cell-derived products 
easy 
Decreases interference in monoclonal 
antibody screening 

SO GET GROWING WITH 
NU-SERUM. 

Available only from Collaborative Research, Inc., 
the leader in growth factor technology. To order, 
call Customer Service (617) 861-9700 or 
(800) 343-2035. 
For Research Use Only. 
QCopynght 1982, CoUaborahve Research, Inc. 'Patent Penmng 

Research Products Division 

Collaborative Research, Inc. 
128 Spring St.. Lexington. MA02173 
(617) 861-9700 
TWX: 710-326-7601, Cable: COLLABRES 
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New, simplified Fluomseenee 
s-y for industrial and 
Life Science applications. 

Consider Fluorescence if you're Computer Aided Chemistry. What compounds fluoresce? 
concerned about sensitivity in When the spectrophotometer is Many compounds fluoresce 
your analyses. interfaced to the Data Station it is including drugs, vitamins, dyes, 

One of the major benefits of possible to automate instrument polymers, polycyclic aromatic 
using Fluorescence is that it can operation, store and retrieve hydrocarbons, paints, and inorganic 
often provide more sensitivity than spectral data on a floppy disk and compounds such as lV screen 
other analytical methods. Depend- perform mathematical manipula- phosphors. 
ing upon the analysis it can be tions. Our Data Station is easy to 
many orders of magnitude more program using BASIC or a high Get more information. 
sensitive than absorbance methods level, user-oriented language to For more information call 

get the data you want in the format 80@323-7155 (in lllinois call 312- 
Fast and easy to operate. you need. 887-0770) or circle the reader 

Developed with the user in mind, As an example, it is easy to service number below. If you prefer 
our instrumentation helps the construct a three-dimensional contact one of the offices below. 
operator setup precise instrumental fluorescence spectrum where a 
conditions via the simple keyboard. series of excitation and emission Perkln-E1mer Gorp 9 Analytical Instruments, 

For example, one command, Ma~n Ave (MS-12), Norwalk. CT 06856 scans are automatically assembled A Tel (203) 762-1000 Telex 965-954 
Prescan, will find the wavelength of into a plot as shown above. 

Bodenseewerk Perkln-Elmer & Co , GmbH. highest intensity in the spectrum This may be accomplished with bstfach 1120, ,770 Ueberllngen, Federal 
and format the recorder. only a few minutes of operator time Republlc of Germany Tel (07551) 811 
The microcomputer and pulsed and can provide the analyst with Perkln-Elmer Ltd , Fbst Office Lane, 
source feature allow for the easy information not obtainable via a Beaconsf~eld. ~ u c k s  HP9 IQA. England 
measurement of phosphorescence. single scan. Tel Beaconsf~eld (049 46) 6161 

PERKIN-ELMER 
- 

+ 
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1SIJ1N1B 
me grow with KC B~ological. 

We joined the big orange line of Corning, 
one of the most trusted names in tissue culture 
for well over 60 years. 

You have come to know Cornina oranae 
as quality in tissue culture ware. Eome 10 
know KC Biological as the newest orange, to 
nurture hybridoma cells and all your other 
cultures. 

You get our nutrients, pure and precisely 
to specification. We can ship you over 200 
formulas, made right from stock, some within 
24 hours of your order. We will custom formu- 
late for you. 

Quality and service, since 1971, have 
helped our name blossom worldwide in the 
tissue culture market. 
Phone for free trial. We will be happy to send 
you some of our product to evaluate. Call to 
discuss your specific needs. 1 -800-255-6032. 

Kansas customers call collect, 1-81 3-8B8- 
5020. One trial per laboratory. Offer good until 

I '  
December 31,1982. 

Share our nutrients among your asso- 
' , ciates. See how pure, fresh oranges from KC 

, Biological can help all your tissue cultures 
' flourish. ;: - 

A Sub~dary d Corn~ng Glass Works 
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Up to now, as a tissue culture in-- 
tigator, you've adwed a microsoope 
designed for andher d i i l i n e  to 
your use. In amas such as mono- 
c h l  antibodies, tissue typing and 
recombinant DNA, the CK offers a 
basic tool designed exclusively for 
you. With cornfort and ease of 
operation. 

The CK microscopss were wn- 
ceived as the primary instruments 
for in vitro examination, without 
superfluous features so that it is 
masonably priced. But without sac- 
rificing capability, such as phase 
contrast. 
Compare the Olympus CK models. 

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 Co., Ltd., Ontario 

...-a- I I  I-@ C I 
TheSGiebnceCompany 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the presenta- 
tion and discussion of important issues related to the 
advancement of science, including the presentation of 
minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 
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Methane: A Motor Fuel 
When oil becomes scarce and even more costly, other fuels will replace it 

in motor vehicles, Already a start has been made with ethyl alcohol and 
there has been talk of employing methanol as a motor fuel. But little 
attention has been focused on methane. This lack will be partly met by a 
book entitled Methane: Fuel for the Future.* 

The earth's crust contains large amounts of methane. The gas can also be 
obtained from biomass and from synthesis gas derived from coal. In the 
United States, a million-mile pipeline network exists for distribution of the 
gas. Methane is already being used in about 400,000 vehicles around the 
world, including 250,000 in Italy and 20,000 to 30,000 in the United States. 
Users have found that engine wear is reduced: lubricating oil is not diluted 
as it is when gasoline is used. Exhaust gases are relatively nonpolluting. 
Start-up of motors is not affected by cold weather. An engine designed 
especially for methane has an energy efficiency greater than that of ordinary 
automobiles. Conventional cars and trucks can be modified at a cost of 
$1500 to burn either methane or liquid fuels. When they burn methane, such 
engines are about 10 percent less efficient and, for the same piston 
displacement, generates 25 percent less power than with gasoline. 

A major consideration in the use of methane is the need to employ high 
pressures-typically 160 to 200 atmospheres-to store the gas in the 
vehicle. Steel vessels used for this purpose add about 10 percent to the 
weight of the vehicle. Light tanks made of composite materials are under 
development. Riding around in a vehicle with tanks at 200 atmospheres 
might seem hazardous; however, the vessels are built to withstand about 
three times that pressure and are tested at pressures considerably above 
those in standard use. Such vessels would withstand a crash far better than 
a conventional gasoline tank. To obtain the high pressures for filling the 
methane tanks, compressors are employed. At present, these are too costly 
for individual home use. Thus, the principal present use of methane-fueled 
vehicles is in fleet operations, where a single compressor and accompanying 
storage tanks can serve many cars or trucks. A substantial number of 
natural gas distribution companies maintain such fleets. One Kansas City 
company has 700 vehicles that operate with natural gas. 

Of all the alternatives to gasoline from petroleum, methane is the one 
source that could displace much of it relatively rapidly. For example, shale 
oil in quantity is decades away, as are liquid fuels from coal. But methane is 
available and conversion of cars to use it is not difficult. At the moment, 
proved reserves of natural gas are limited, but the National Petroleum 
Council and the American Gas Association are confident that much more 
will be found and tapped. They point to methane in the Devonian shales of 
the Appalachian Basin, to methane associated with coal, and to natural gas 
in western tight gas sands. In addit~on, many other horizons have not been 
explored. Once successful wells are drilled, processing equipment can be 
quickly installed and the production channeled into the pipeline network. 
Thus, the nation has an answer to a prolonged attenuation of oil imports. 

As long as liquid fuels are readily available, motorists will probably pay a 
premium price for them. Operators of large fleets will make their decisions 
on the basis of relative costs. The cost of gasoline per unit of energy is now 
about twice that of methane, and if present prices continue, fleet operators 
making heavy use of vehicles could afford to make the investments 
necessary to convert to methane. In the United States, there is uncertainty 
about the effects of deregulation on the price of natural gas. In the short 
term, it may rise. However, potential future supplies of methane have an 
energy content considerably greater than that of petroleum, and ultimately 
the contrast in price of the two fuels must increase. Hence, it is likely that in 
the long term methane will have an increasing role as a motor fuel. 

--PHILIP H. ABELSON 

*P. McGeer and E. Durbin, Eds., Methane: Fuel for the Furitre (Plenum, New York, 1982) 
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