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The color image represents a cross 
section of a spiraling gas flow near a 
black hole. The colors represent the 
gas density in every zone on the com- 
putational grid; density decreases in 
spectral order from red to blue. The 
underlying grid can be seen as the small 
squares at the outer edges of the image. 
The red stripes that "pinch in" at the 
equator (horizontal plane) are shock 
waves. The heart-shaped region is a fat 
disk orbiting the black hole. See page 
403. [Computation by John Hawley and 
Larry L .  Smarr, Department of Astron- 
omy, University of Illinois. Calcula- 
tions were performed on the Cray-1 
supercomputer, Max-Planck Institut 
fiir Physik und Astrophysik, Garching, 
Federal Republic of Germany] 
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Anticipating the need for less expensive 
ele&ofocu8ing gels, LKB developed the new 
UltroMould: a simple device designed to cast 
bubble-free gels as thin as 0.lmm in less than 30 

electrofocusing and are following a p d u r e  
described in the literature. 
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'applications ofthe system, send today for our brochure. 
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AGAROSE GELS FOR MAXIMUM POROSITY 
Another of the many options available to the 
user of the LKB Horizontal Electrophoresis 
System is the application of Agarose 
electrofocusing gels. LKB supplies extremely 
pure agaroses, carefully developed for 
electrofocusing, and the original capillary 
casting method simplifies the task of producing 
0.5 mm gels on GelBond Film backing sheets. 
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entire analysis procedure, including casting and 
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its pH gradient is an integral part of the gel. The 
system is designed to allow the user to select a 
pH gradient as wide as 3.0 pH units, or as 
narrow as 0.1 pH units, anywhere in the range 
3.6 to 9.5. This tailoringof the gradient to suit 
specific applications permits extremely high 
resolution to be achieved with the LKB 
Horizontal Electro~horesis Svstem. Stable and 
reproducible linear gradients having a slope as 
low as 0.01 pH unitsicm are possible, allowing 
you to separate proteins whose pI values differ 
by as little as 0.001 pH units. 
Comparison of traditional electrofocusir~g and 
LKB Immobiline System (courtesy ofDrA Gorg 
et al, Technische Universitat, Miinchen) b I pea 
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LETTERS 

Sulfur Dioxide Emissions 

M. Oppenheimer et al.  (Letters, 8 
Mar. p. 1154) take issue with Philip H. 
Abelson's conclusions (Editorial, 14 
Dec., p. 1263) that action to reduce pol- 
lution in the United States would be 
premature, and they characterize Abel- 
son's position as "both unconvincing 
and puzzling." The writers contend that 
"surface water acidification cannot be 
avoided if sulfur dioxide emissions are 
not reduced by one-half or more." How- 
ever, Abelson's position seems entirely 
reasonable in light of the weight of the 
evidence now available and the conflict- 
ing interpretations expressed by partici- 
pants in the emissions reduction issue. 

The 1983 report of a National Acade- 
my of Sciences (NAS) committee (I), 
noted that decreasing sulfur dioxide 
emissions may not significantly affect the 
acidity of precipitation. In Environmen- 
tal Protection Agency (EPA) Region 1 
(New England), SO2 emissions fell by 38 
percent from 1965 to 1978, with no signif- 
icant long-term trend in the acidity of 
precipitation at Hubbard Brook, New 
Hampshire. Similarly, in EPA Region 2 
(New York and New Jersey), SO2 emis- 
sions fell by 40 percent over the same 
period, again with no significant long- 
term trend in acidity (2). 

Others (3)  have analyzed the precipita- 
tion chemistry data for three sites from 
the mid-1950's and the mid-1970's. In 
Virginia, acidity increased by 74 percent, 
while SO4'- fell by 3 percent. In Penn- 
sylvania, acidity increased by 216 per- 
cent, while ~ 0 ~ ~ -  fell by 23 percent. In 
Illinois, acidity increased by 27,000 per- 
cent, while S042- increased by 22 per- 
cent. 

The relation between SO2 emissions 
and sulfate deposition is also equivocal. 
In EPA Region 1, while SO2 emissions 
fell by 38 percent, sulfate concentrations 
at Hubbard Brook, New Hampshire, fell 
by 33 percent (1). In New York, a drop 
of 40 percent in sulfate concentrations 
( I )  was accompanied by an annual aver- 
age drop of 2 percent in sulfate (4), which 
amounts to a reduction of about 25 per- 
cent over the 13-year span. 

In a letter about the apparent inconsis- 
tency in opinions about the linearity of 
the SO2-sulfate relation, the executive 
director of the National Acid Precipita- 
tion Assessment Program has reported 
(5) the explanation agreed upon by the 
NAS committee and the National Labo- 
ratory Consortium (NLC). Emission-de- 
position relationships were said to be 
"nearly [linear] (i.e., proportionately 
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1: 1) when averaged over at least a year 
and averaged spatially over a large half- 
continent sized area." He also comment- 
ed that "this is a valid hypothesis based 
on current information which will be 
tested as new research yields better in- 
formation. However, both parties [NAS 
and NLC] agreed that for smaller spatial 
scales and shorter time scales, the rela- 
tionship may not be directly proportion- 
al. . . . In other words, linearity may 
apply to average deposition and yet not 
hold true for each receptor site of con- 
cern." 

The sites of concern are largely forest- 
ed mountain areas, specifically the trees, 
lakes, and streams in forested water- 
sheds. The evidence increasingly points 
to the decaying organic layer of forest 
litter as the primary source of acidity (6). 

Concern about the acidification phe- 
nomenon is appropriate, but if benefits 
for sensitive ecosystems are to be 
achieved, the mechanisms that operate 
must be clarified and quantified. The 
hard data now available do not support 
the hypothesis that major reductions of 
emissions will benefit the ecosystems of 
major concern. As successive research 
findings emerge, Abelson's position be- 
comes ever more convincing and appro- 
priate. 

ALAN W. KATZENSTEIN 
Katzenstein Associates, 
51 Rockwood Drive, 
Larchmont, New York 10538 
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ca (dtional Academv Press. Washimton. - .  
D.C., 1983). 

2. N.E. Peters, R. A. Schroeder, D. E. Troutman, 
Temporal Trends in the Acidity of Preci iration 
and Surfoce Warers of New York (U.S. Jeologi- 
cal Survey Water-Sup ly Paper 2188, Govern- 
ment Printing Office, Jashington, D.C., 1982). 

3. The Acidic Deposirion Phenomenon and its Ef- 
fects: Critical Assessment Review Papers, vol. 
1, Atmospheric Sciences (Environmental Pro- 
tection Agency, Washington, D.C., 1984); G. J. 
Stensland and R. G. Semonin, Bull. Am. Me- 
teorol. Soc. 63, 1277 (1982). 

4. Acid Rain: Sources and Effects in Connecticut. 
Report of the Acid Rain Task Force (Bulletin 
809, Connecticut Agricultural Experiment Sta- 
tion, New Haven, 1983). 

5. C. Bemabo, letter to the Committee on Energy 
and Commerce, U.S. House of Representatives, 
22 February 1984. 

6. Acid Rain and Transported Air Pollutants- 
Implications for Public Policy (Office of Tech- 
nology Assessment, Washington, D.C., 1984); 
The Integrated Lake-Watershed Acidification 
S!udy, vol. 4, Summary of Major Results (Elec- 
tnc Power Research Institute, Palo Alto, Calf., 
1984). 

High-Technology Agriculture 

I liked Jean Mayer's editorial "Pre- 
venting famine" (15 Feb., p. 708). He 
makes everything sound so simple. 
American and Canadian experts, like the 
White Knight in Alice in Wonderland, 
26 APRIL 1985 

Ion't slob 
~lysis with 

.c, IC, or : 
I method. 

~centratior 
4s the leal 

1 down yc 
tedious, 

ead. 
easy, and 
For pre- 
8 .  

les tor 
my analy- 

umns incl~ 
?-fraction. 
-L. .A"-&-. 

Bio-Rad 
growing 

Bio-Rac 
2200 Wl 
D i r k - n  

offers yo1 
selection 
--,A- -.., 
columns 
well as 

time-consumina samr IIVI I a1 IJ cation 

ation of carbur~y~rd~~s 
and organic acids, me' 
concentration, and ani 
and cation removal or 

l Laboratories 

excnanqe tecnnoloqv 

Circle No. 45 on Readers' Sewice Card 

T iWliter" scief ic  WP 
lets your secretary 

tecl 
exF 
wit1 

, as 
com- 
lethods 

inical 
~erts 
h your 
--A:--- 

Actual unretwched photo of Techwriter screen presentation 
 for:.*^^ ~"""'"'--- 
'IBM PC and XI 1 . 11. . PI*= send information on ~*nm* to: I 

.N%StakhWap . V i i l 0 5 0  1, 

. s e a q u a u ' ~ w -  I 
I 
a 

bottware i 
- 

zip I 
1395 Main St., Waltham,MA 021 54 1 Phone 

61 7-899-724 
I 

----m---------- 

Cirde No. 201 on Readers' Sewice Card 391 



RESEARCH JXBaker wm PRODUCTS 

Purify 
Monoclonal Antibodies 

with 
BAKERBOND 

MAW 
HPLC Columns 

BAKERBOND MAbn 
Pr~parative HPLC 

(Peak 1)  from 
mouse 

I 

40 

BAKERBOND MAW H PLC 
Columns give a fast, one-step 
purification of monoclonal 
antibodies. 
. . . Check their advantages 

Speed 
Versatility 
High Capacity 
High Sample Recovery 
and Purity 

Analytical, Preparative 
and Production- scale 
columns offered 

and then call or write J.T. Baker 
Research Products, for more 
information. 

J.T. BAKER RESEARCH PRODUCTS 

222 Red School Lane 
Phillipsburg, NJ 08865 USA 

(201) 859-21 51 
Outside New Jersey (800) 5260239 

Gross Gerau, W. Germany Deventer, Holland 
Mex~co C~ty, Mex~co* S~ngapore Sydney. Australia 

0J.T. Baker Chemical Co. 1984 

will now gallop off in all directions and 
plow up the continent of Africa with 
huge American tractors, scattering artifi- 
cial fertilizers and pesticides as they go 
along. But what happens in those areas 
where it simply does not rain? And will 
African rulers allow all this intervention? 
People with substantial experience in 
high-technology agriculture are to be 
found in large numbers in Africa and 
they should be consulted. There is also a 
great deal of knowledge about possible 
increased food production in Africa. I 
have no doubt that American agriculture 
is efficient in the short run. But how 
good is it on a sustained-yield basis? 
What about the decline of irrigation 
farming based on the Ogallala aquifer in 
the United States and the increasing soil 
erosion all over the world, especially in 
Africa? How much will American-style 
agriculture cost in Africa, and who will 
pay for it? Already many Canadian and 
American farmers are going bankrupt 
because of low food prices. African rul- 
ers, with some noteworthy exceptions, 
have appeared to be more interested in 
cash crops than in food production. 

Many years ago Kwame Nkrumah 
tried collective farming in Ghana, com- 
plete with large tractors. The effort was a 
disaster. There have also been attempts 
at collective farming in Ethiopia and 
Mozambique. These countries are now 
asking for food aid. The Soviet Union, 
the mother and father of collective farm- 
ing, last year imported 50 million metric 
tons of grain. So we must conclude that 
there are different varieties of "high- 
technology" agriculture. Some work, 
while others are a flop. 

The population of Africa was about 
140 million in 1930 and is about 540 
million now. Population growth is reso- 
lutely outstripping fwd  supplies. Can we 
change total cultures in Africa? How will 
we (the West) be given this power? 

W. HARDING LE RICHE 
Department of Preventive Medicine 
and Biostatistics, University of Toronto, 
Toronto, Ontario M5S 1A8, Canada 

Infrastructure 

In his editorial of 1 March (p. 991), 
Erich Bloch reports guidelines for fiscal 
year 1986 budget development at the 
National Science Foundation. Specific 
reference is made to science and engi- 
neering infrastructure as one of the three 
major priorities. Renewed concern at the 
NSF for the people who will advance 
science and engineering is laudable and 
already visible. Recent review of the 

NSF's support for undergraduate institu- 
tions during fiscal year 1984 by a review 
group representing a broad spectrum of 
institutions and associations found that 
the first year of the NSF's effort to 
encourage and support research at these 
colleges and universities had proceeded 
quite well. Working with funding targets 
and through the dedicated efforts of its 
st*, the NSF awarded 141 grants in its 
Research in Undergraduate Institutions 
Program, 75 of which were to first-time 
awardees. Although the success ratio for 
funded proposals was less than the NSF 
average, review priorities were at least 
comparable. As a consequence of NSF 
encouragement a new, previously ne- 
glected, group of qualified research sci- 
entists has been brought into the main- 
stream. Their efforts, and the undergrad- 
uate students whom they inspire, offer 
renewed optimism for this nation's abili- 
ty to retain research preeminence in sci- 
ence and engineering. 

MICHAEL P. DOYLE 
Department of Chemistry, Trinity 
University, San Antonio, Texas 78284 

Nitropyrenes 

A minor error mars the otherwise very 
informative account by Eliot Marshall of 
the Asilomar Conference convened by 
the Health Effects Institute (News and 
Comment, 15 Feb., p. 729). In that arti- 
cle, Znitropyrene is identified as a 
"highly potent" carcinogen that is pre- 
sent in diesel exhaust and was "recent- 
ly" removed from xerographic toners. 
Actually, Znitropyrene is probably not 
an anthropogenic chemical and thus was 
not present in toners. Reference should 
have been made to 1,6- and 1 ,8-dinitro- 
pyrene, which are indeed carcinogens 
and were removed from xerographic ton- 
ers 5 years ago (H. S. Rosenkranz er al., 
Reports, 29 Aug. 1980, p. 1039). Subse- 
quently these dinitropyrenes, as well as 
1-nitropyrene and other nitrated polycy- 
clic aromatic hydrocarbons, have been 
found to be ubiquitous products of in- 
complete combustion processes and 
have been detected not only in diesel 
exhaust but also, for example, in fly ash, 
the emissions of kerosene home heaters, 
and grilled chicken yakitori. 

ROBERT MERMELSTEIN 
Joseph C.  Wilson Center for 
Technology, Xerox Corporation, 
Webster, New York 14580 

HERBERT S. ROSENKRANZ 
Department of Environmental Health 
Sciences, Case Western Reserve 
University, Cleveland, Ohio 44106 
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But it flew 58 feet, two inches, winning in the 
nonprofessional category of Scientific Ameri- 
can's paper airplane contest in 1967. A lot has 
changed since then. Real planes have traded 
heavy, metal parts for pieces made of layered 
and fibrous composite materials. And, we as- 
sume, the paper plane buffs of the world have 
been tinkering too, folding along different lines 
and perhaps learning a few tricks from the 
nonpaper engineers. So Science 85 magazine, 
Seattle's Museum of Flight and the Smithsonian 
Institution's National Air and Space Museum 
announce The Second Great International Paper 
Airplane Contest of the Century. 

THE EVENTS: 
Time Aloft 
Distance 
Aerobatics 
Aesthetic Design (all these planes must fly at 
least 15 feet or three seconds) 

THE CATEQORIES: 
Professional-teachers and graduate stu- 

dents in aeronautics and related fields as well 
as engineers, designers, and others employed 
in the aerospace industry 

Nonprofessional-everyone else 
Junior-entrants under 14 years old, eligible 

for time and distance events only (parent-child 
teams must enter under the professional or 
nonprofessional categories) 

THE JUDGES: 
A high-flying panel will test your design in the 
wide open spaces of a Boeing aircraft hangar in 
Seattle. 
-Michael Collins, aerospace consultant and for- 
mer Apollo astronaut 
-Dennis Flanagan, editor emeritus of 
Scientific American 
-1lan Kroo, NASA aerodynamics designer 
-Yasuaki Ninomiya, designer of Whitewings toy 
airplanes 
-Sheila Widnall, MIT aerodynamics engineer 

THE AWARDS: 
THE BERNOULLI MEDALLION for paper flight MUSNMCFNCHT 

Sm'aBI 
goes to first-, second-, and third-place winners NUKNNAIRANDSXE MUINM 
in each event. First-place winners will be flown, 
all expenses paid, to Seattle to receive their 
awards and fly their planes during a special cer- 
emony at the Seattle Kingdome in June. Some 
of the winning designs will be published in the 
September issue of Science 85. 

THE RULES: 
All entries must be made only of paper. Glue 
and cellophane tape may be used only for bond- 
ing purposes, not to add weight. Paper lamina- THE 
tion and paper reinforcement is allowed. SECOND GREAT 

Your entry is your airplane, properly folded, IN'ERNATIoNAL 
with your name, address, phone number, and PAPERAIRPLANE 
any special throwing instructions written clearly c o r n  
on the plane. Also write which event you would 
like to enter (only one event per plane) and 
whether you are in the Professional, Nonprofes- 
sional, or Junior group. Planes missing any of 
the required information will be disqualified. 

Entries should be sent to: International Paper 
Airplane Contest, Museum of Flight, 9404 E. 
Marginal Way South, Seattle, Washington 
98 108. 

Entries must be received by May 1, 1985. All 
entries become the property of Science 85, the 
Museum of Flight and the National Air and Space 
Museum. By submitting their designs, entrants 
agree to allow Science 85, the Museum of Flight 
and the National Air and Space Museum to pub- 
lish them and use them in subsequent promo- 
tional material. Employes and relatives of em- 
ployes of Science 85, the Museum of Flight. the 
National Air and Space Museum. and AG Indus- 
tries/Whitewings are not eligible. 

SPONSORED IN COOPERATION WITH AG INDUSTRIES/WHITEWINGS 
AND THE NATIONAL SCIENCE FOUNDATION 
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Did you say "QVECs'? 
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R y  it yourself. Take any half-dozen well-informed 
staff members and say knowingly, "Of course, you've 
heard about these new QVECs." You'll be treated 
to a t  least five different versions of precisely what 
QVECs are not. 

What no one will admit to-especially a t  the 
Dean's annual reception-is that they have no idea 
whether QVECs are a cream-filled French pastry or 
the focus of the latest microchip research. 

A pity. Because for many of your people, 
TIAA-CREF's QVECs (short for Qualijted Volz~ntary 
Employee Contributions) represent an intelligent, 
convenient and highly competitive tax-deferred 
alternative to an IRA. 

In fact, if any members of your staff are 
considering buying IRAs, your institution should be 
offering them TIAA-CREF QVECs-for these 
important reasons. 

QVECs provide a lifetime income, unlike most IRAs. 
QVECs currently offer attractive rates of return. 
QVECs offer the investment choice between two 
funds-TIAA and CREE 
QVECs are portable-when staff move to another 
institution that offers QVECs, their QVECs can 
go right along. 

26 APRIL 1985 

So sooner or later you can expect to be interrogated 
on the subject of QVECs by the head of business 
studies or the rising star of the history department. 
And you'll want to have the facts a t  your command. 

We can provide them. For a full briefing, simply 
return the form below or write us a t  QVECs, 
TIAA-CREE 730 Third Avenue, New York, New York 
10017. Then, when the subject comes up, as it's sure 
to do, you'll be ready to  set the record straight. 

QVECs. The educated alternative to an IRA. 
C - - - - - - - - - - - - - -  1 

I 
'kachers Insurance and Annuity Association 
College Retirement Equities Fund I 
730 Third Avenue 
New York, New York 10017 

I 
I 

I Z S .  Please send m e j m  all I need to become an instant expert I 
I on QVECs, so I can pass the word on to my staff members. 1 
I 
I Name 

I 
I 

I I , Institution I 
I I 

I Address I 
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ASYST Scientific Software. 
Acquisition, analysis and graphics capabilities 
turn your IBM PC into a powerful workstation. 
ASYSTand your IBM PC, XT,'" AT, or 
compatible put you in direct control. 
You can reduce data while collecting- 
displaying results as you proceed. Now 
for the first time you can pull informa- 
tion through the analytical process with- 
out timesharing delays or software 
bottlenecks. See why "scientists and 
engineers will rejoice at having such a 
versatile tool to turn their PCs into 
minisu- PC Magazine. 
Get the speed and precision of a 
minicomputer-at a fraction of the cost. 
ASYST fully utilizes the PC's 8087 copro- 
cessor for precision exceeding that of 
other micros-and many minis and 
mainframes. 

*A 1024-point FFTwith ASYST/IBM PC 
takes less than 3 sec. An optimum perfor- 
mance custom routine on a DEC 11/23 + 
minicomputerwith FPF 11" took 2 sec.-at 
five times the price. 
ASYSTis composed of three separate, 
but fully-integrated, modules: 
Module 1: S tem/Graphics/Statistics 
establishes tre environment. Includes 
data representation and storage; arith- 

Copyright 1984 by Macmillan SofhmreCompony. 
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metic, trigonometric, hyperbolic and other 
mathematical and statistical functions; 
direct graphics output and display; array 
manipulation; control of vectors and 
matrices; automatic plotting; file manipu- 
lation; programmin control structures; 
and a built-in text eJitor. 
Module 2: Analysis reduces and ana- 
lyzes data. Includes Eigenvalues, Eigen- 
vectors, polynomials, least squares 
approximations, curve fitting, convolutions, 
integration, differentiation, smoothing, and 
Fast Fourier Transform. 
Module 3: Data Acquisition allows 
interfacing with laboratory instruments. 
Commands such as "A/D.INU allow data 
communication with standard interface 
boards. Includes A/D and D/A conver- 
sions, digital I/O, timing, and triggering. 
Commands can be combined for custom- 
ized automatic acquisition and control. 
Module 1 works alone-or with either of 
the other two modules-allowing you to 
tailor the system to your specific needs. 

*All functions are always available. You 
never have to leave the system to access 
any of its capabilities. 
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Built-in routines. Full programmability. 
Use straightfotward,~pre~programmed 
commands such as XY.DATA.PLOTand 
ARRAY.EDIT. 

Combine and modify commands to 
extend the system for your custom 
applications. 

Take advanta e of our 30-da no-risk 
offer. CaII (804 348-0033, today! 
In New York state, call (212) 702-3241. 

MACMILLAN SOFTWARE CO. 
An Affiliate of Macmillan Publishin Company 
866Third Avenue, New York, NY 18022 
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The Computer Issue 
I learned the other day that wind tunnels are essentially obsolete for 

testing airplane designs. Modern understanding of aerodynamics and the 
ability to alter multiple variables of wind, size, airflow, and so on by 
computer mean that structural designs can be more efficiently examined by 
computer than by old-fashioned experiments. My immediate reaction was 
to travel by train. Although I have bowed to the onward march of modern 
science and continue to use airplanes, this development indicates the 
enormous, sometimes unknown, change in all of our lives occasioned by the 
computer. In this issue some ways in which computers are being used are 
described by authors recruited for Science by Philip H. Abelson. 

The development from calculating machine to computer involved many 
scientists and engineers among whom Alan Turing and John von Neumann 
are usually mentioned. It is instructive to realize that since von Neumann's 
studies in the 1940's, computers have increased in speed by a factor of 1 
billion and have become cheaper per computation by a factor of 10 million. 
Larry Smarr describes a problem in which there are 25,600 variables at each 
step and a single experiment makes use of at least 10,000 steps. The solution 
involves 1.25 billion numbers. Problems of this complexity could not even 
be planned, let alone solved, just a few years ago. This increase in 
complexity has, moreover, altered the thinking of scientists. Old-fashioned 
types, like me, have a feeling that the true answer to a scientific problem lies 
in an analytical equation; numerical calculations are only approximations to 
the real answer. Modern computer experts are frequently dealing with 
problems with so many variables that the true visualization requires a 
numerical solution; the analytical equation is only an approximation. 

These articles also reveal a second change in our lives. The handheld 
pocket calculator now lies on laboratory benchtops, so cheap that theft is no 
longer considered a serious problem, and personal computers are being 
given to college students at the beginning of their college careers. What will 
happen to students, as M. Mitchell Waldrop asks, if the ease of push-button 
access to information eliminates the normal interactions occasioned by 
meeting at the library or attending classes? What will happen to the 
character of a student who has never had to wait in line for a book? 

Entire sciences are being changed, as described in the article by E. J. 
Corey et a/.  on the use of computers to design organic syntheses. Will the 
computer really replace the cerebellums of the great organic chemists with 
their incredible storehouses of individual reactions? Similar revolutions 
may be in store for the humanities, agriculture, and economics, in which the 
ability to examine many variables and to have access to large amounts of 
data will change problem-solving. 

Communication between scientists and the education of students will also 
be affected. Knowledge of electronic databases will be as important as 
keeping up with the latest journals. Science, for example, will soon add 
software reviews to the book reviews. Teaching may be enhanced by 
machines and allow students to progress at their own pace. 

Although the enormous power of computers brings joy to many, this 
power can have a destructive element as well. The elimination of routine 
jobs by computerization will have a fundamental effect on society. It is not 
enough to say to individuals who are displaced that a new productivity will 
allow you to be supported all your lives. Humane understanding and a 
generous effort must motivate those who will benefit from these wonderful 
machines to help those who are displaced by them. The promise of 
computers may best be realized in approaching solutions to that most 
complex multivariate problem, the establishment of a fully productive and 
satisfying society. 

For the good of society, we may have to enact laws to protect some 
endangered species. Already computers are being used to design musical 
scores. When they start writing editorials, they will have gone too far. 

-DANIEL E. KOSHLAND, JR. 



LABTECH- 
NOTEBOOK1 

rleal time multihking turns PC into an erenronic chart 
When you spend your time in a lab, you want reomde/data loggex 

to spend it performing experiments, not programming 
computers. 

With this simple fact in mind, Laboratory 
Technologies has developed LABTECH NOTEBOOKTM 
- a remarkable program that eliminates programming. 
Now you can perform real time data acquisition, process 
control and analysis on your PC without wasting time 
and effort writing experimental programs. 

LABTECH NOTEBOOK collects data directly 
from your instruments, analyzes it, and produces charts, 
graphs and printouts in far less time than you might 
have spent just writing a simple program. It also 
integrates with Lotus  1-2-3'" a n d  SymphonyTM 
for enhanced data manipulation, graphics, 
modeling, and even word processing. Just imagine 
what it would be like to go from raw data to final report 
in a matter of minutes instead of days or weeks. With 
LABTECH NOTEBOOK you can. 

Don't waste any more time experimenting with I 
your PC. LABTECH NOTEBOOK can teach it Import data files automatzi.zl& into Lotus 1-24 s$muhheets 1 
everything it needs to know to let you work smarter and fm data anabsis and rnanipulacion. 
faster than ever before. After all, isn't that what 
computers are for? 

LABTECH NOTEBOOK requires 
Acrosystems, Burr-Brown, Cyborg, Data Translation, GE 
Datel, Keithley DAS, Metrabyte, National Instruments, 
Taurus or Tecmar hardware. LABTECH NOTEBOOK 
runs on the IBM PC@, XT, AT; COMPAQ, COMPAQ 
Plus; Data General One; and others. 

Call or write Laboratory Technologies today for 
a 3 M a y  free  trial of LABTECH NOTEBOOK or to 
request more information. 

Fit e@erimental data to m p h  themetiml modek with 
$ V U E @ U Z ,  ~ - f ~ y  cum-fith'ng. 

LABORATORY TECHNOLOGIES CORPORATION, 255 Ballardvale St., Wilmington, MA 01887 (617) 657-5400 
Lab Automation % f t ~ a r e  RS/~ IS a trademark of BBN soltware m c t s  capcam LOW 1-2-3 and symphony are trademarks of LOWS Oavdopment ~~po rabon  I 
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knobs, no levers, no side controls 
Everything is up front. 
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Weighing range 0-200 g 

Reproducibility (SD) s + 6 i m g  1 =20.02/0.1mg I =~0.110.1/0.25mg 520.1 

Taring range (by subtraction) 0-200 g 1 0-301160 g 0-110 
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