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Symbols used to designate male and 
female. These symbols are found in the 
writings of astrologers and astronomers 
in the Middle Ages as  shorthand for the 
planets Mars and Venus. Their origin 
has not been definitively established, 
and discussion of their history is laced 
with speculation and fantasy. [Drawing 
by Stephen Shepherd, Gaithersburg, 
Maryland] 



Now turn 35mm 
slides 

O 1981 Polaroid Corporation 
"Polaroid:'and "Polacolor"" "Polaprinter"'" 

Po aroid 
maprinter lnstant Slide CoGer 
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Now you can produce your own ing contrast to your liking. A cropping 
prints from your slides. On the spot. In selector is included to adjust for the 
seconds. With Polaroid's remarkable slight disproportion between the slide 
new Polaprinter slide copier there's and print formats. 
no more waiting for days to get your You'll find that the Polaprinter is the 

' a + *  

prints back. quickest, easiest way to prepare prints 
How does it work? Frame your from your horizontal or vertical slides 

35mm qlide on the illuminated preview to illustrate reports and articles. 
screen.Then insert it in the copier and Or to keep records of patients or r A  push a bdton. Seconds later you have projects. Or to supplement 
a beautiful, fully-developed color or correspondence and propos- 
black-and-white 3% x 4%" print. Every als. If you have a large collec- 
10 seconds you can start producing tion of slides, you can make 
another picture from a slide. It's a yourself a handy print file for. 
no-fuss, push-button job. quick reference. And,ofcourse, 

The Polaprinter uses our Type 668 you always have the security of 
Polacolor film to give you sharp, vivid doing your own copy work at , 

color prints in 60 seconds. With our your desk or in your lab. 
Type 665 positive/negative film, you Bring one of your 35mm slides 
get a black-and-white print plus to a Polaroid Polaprinter dealer for 

seconds. 

1 
a high-resolution negative in just 30 an on-thespot demonstration. See 

for yourself how easily and quickly you 
The Polaprinter itself is small and can turn important data or pictures 

lightweight and takes up less than a on your slides into superb prints, 
square foot of space. It has fully auto- For the name of your nearest 
matic exposure control, a specially Polaprinter dealer, call us toll-free 
designed lens for optimum sharpness from the contiwntal U.S.: 800-225-1618 
and an independent control for adjust- In Mass., call collect: 617-547-5177. 



For Colorado State University's Department of 
Electrical Engineering, contracts and grants are a 
hectic game. The competition is stiff, funds must be 
utilized to the maximum, and contracts unfailingly 
completed on time. 
Professor Joel DuBow, head of the Department's 
Energy and Materials Group, recommended the 
use of an HP-IB system for experimental programs in- 
volving fossil fuels, because "we have enough 
problems understanding the measurements with- 
out having to wony about interfacing. By using 
HP-I6 compatible instruments and computers, 
we were able to get right to the data analysis, without 
first having to do research on research." 
Processing the unseen. 
The in situ oil shale processing, now considered 
the most promising oil extraction technique, u t i l i  
underground processing. Since the material can- 
not be seen, it is critical that the process be monitored 
and diagnosed accurately. CSU's HP-IB system 
has permitted Professor DuBow and hi colleagues 
to devise - and test - conceptual schemes for ac- 
complishing this. For example, when oil shale is 
heated, it goes through three structural changes: from 
an "as is" state to a transition zone, to a retorting 
zone, and, finally, to a combustion zone. By using 
the HP-IB system to monitor temperature coefficients 

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



"Not a new adventure every time." 
Professor DuBow's HP-IB system now represents an investment 
in excess of $250,000, and includes the computers, a low frequency 
network analyzer, a differential thermal analyzer, printer, four-pen 
plotter, five disc drives, tape drive, measurement process controller, 
terminals, and ten other HP instruments. "With HP," Prof. DuBow 
reports, "I can modify, upgrade or expand the system as our 
needs change; I have a system where 1 can hook up specialized 
and expensive analytical instruments (such as an HP GCMS) rapidly 
and not have a new adventure every time. Aid from HP people was 
crucial at certain times. In fact, if it hadn't been for them, the whole 
program might have failed. One of their applications engineers 
was especially helpful not only in the interfacing, but his intimate 
knowledge of the instrument system 
helped us design our experiment to get the data ! 
we wanted accurately." 
Getting to  know more. 
Could HP-IB be the solution to your test and 
measurement needs? To learn more about 
HP-IB, send for our brochure, "Do your own 
system design in weeks, instead of months." 
Simply write to; Hewlett-Packard, 1507 Page 
Mill Road, Palo Alto, CA 94304. Or call the HP 
regional office nearest you: East (201) 265- 
5000, West (213) 970-7500, Midwest (312) 
255-9800, South (404) 955-1500, Canada 
(416) 678-9430. 

HP-IB: Not just a 
standard, but a 

decade of experience. 

HEWLETT 
'f PACKARD 
Circle No. 263 on Readers' Service Cara 
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DON'T JUST 
SIT THERE 

PHONE TlAA (TOLL FREE) 
FOR HELR RIGHT AWAY! 

Perhaps a new baby, or a big mortgage debt, or a 
recent salary increase, or just plain double-digit inflation has 
you worried that the life insurance coverage you presently 
maintain for your family isn't enough to take care of them 
the way you do. Whatever your concern, you can get help 
by phoning the TlAA Life lnsurance Advisory Center and 
talking with an lnsurance Counselor. 

Every week hundreds of your colleagues in educa- 
tion call these trained TlAA professionals to discuss such 
questions as: 

Which kind of life insurance is best for me? 
How much should I have besides group 
coverage? 
What would it cost? 

There's no obligation of course; it's part of the service TlAA 

provides to the education and research communities. 
It's a fact that most educators with a family to raise 

and educate are seriously underinsured, and inflation isn't 
helping. They need as much immediate family protection 
as they can get for their money. That's why our counselors 
frequently suggest low-cost TlAA Decreasing Term policies 
when it's clear that a sizable chunk of new coverage is 
essential. 

Just $167 a year* buys a $100,000 20-Year De- 
creasing Term policy for a man aged 35 or a woman 
aged 40! 

This example is drawn from the following table illus- 
trating yearly costs for different initial amounts of protection 
on this plan: 

TlAA 20-YEAR DECREASING TERM INSURANCE COST EXAMPLES FOR SELECTED AGES 
I 

Annual Premium 
Yearly Cash D~v~dend 
Yearly Net Cost' 

$50,000 Policy $100,000 Policy $150,000 Policy 
Issued to a man aged 25 35 45 25 35 4 5 1  25 35 45 

*Annual premium, less cash dividend payable at the end of policy year on current scale Dividends cannot be 
guaranteed or estimated for the future, but TlAA has paid dividends every year since its founding in 1918. I 

Issued to a woman aged 30 40 50 

So you see, there's no reason to worry. At costs like - - - - - - - - - - - - - - 
these you can comfortably afford togive yourfamily all the 1  if^ insurance ~ d ~ i ~ ~ ~ ~  center 

I 
protection they need. Teachers Insurance and Annu~ty Association 1 730 Third Avenue, New York, NY 10017 I 

30 40 50 30 40 50 

For answers to your questions, dial TOLL FREE 
800-223-1200 (In New York call collect 212-490-9000). If you 
prefer to receive information by mail, just fill out and send 
the coupon at the right. 

Eligibility for TlAA is extended only to employees of 
colleges, universities, private schools, and certain other 
nonprofit educational or scientific organizations, and to the 
spouse of such an employee when more than half of the 
combined earned income of husband and wife is from a 
qualifying institution, 

Established as a Nonprofit Service Organization 
by the Carnegie Foundation 
for the Advancement of Teaching 

I I Please send me more information about low-cost TlAA life 
insurance, including personal Illustrations of policies for my I I age as indicated below: 

Decreasing Term 5-Year Renewable Term 1 Whole Life 
I 

I Please print 
I 

I I 
I 

Name Title Date of Birth I 
I Address I 

I I City State ZIP 

I Nonprofit Educational or Scient~fic Employer (college, unl- 
I 

I versity, prlvate school, etc ) I 
If your spouse is also el~gible according to rules at left, I I please provide I 

I spouse's name 
I 

and date of birth I 
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Three Gitxt Names. 
One h t  Companv. 

Lots 0fGre;it 
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 manubcturer whose specialty is refriger- 
ated products for science, medicine, research and industry. 

Revco, for over 40 years, has been the leading supplier 
of ULTra-Lo@ 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 
freezers, 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. 

Circle No. 318 on Readers' Service Card 

puffer-hubbard 
Circle No. 31 9 on Readers' Service Card 

Circle No. 323 on Readers' Service Card 

Rheem Manqfzcturing Company/Rehgmtion Products Division 
A Subsidiary Of City Investing Company 

1100 Memorial Drive West Columbia, S. C. 29169 
Telepbone 803-796-1 700 810-666-2103 



We intempt our program for this brief announcement 
Monoclonal Anti-human Lyt 3, an authentic 
Pan-T cell antibody, is now available. It reacts 
with all human T cells (but not with B cells) and 
recognizes the sheep red blood cell receptor. 
Also new: Anti-mouse Lyt 1.2 for helper T cell studies. 

Now back to our program. It is going so well that new monoclonal antibodies are being devel- 
oped faster than we can advertise them. Here is our current list: 

HUMAN 
Anti-human Lyt l* 
Anti-human Lyt 2 * 
Anti-human Lyt 3* 
Anti-human Ia 

VIRAL 
Anti-murine 

leukemia virus gp70 
Anti-murine 

leukemia virus pl5 (E) 

MOUSE 
Anti-mouse Thy 1.2 
Anti-mouse Thy 1.2, 

biotin labeled 
Anti-mouse Thy 1.2, 

fluorescein labeled 
Anti-mouse Thy 1.1 
Anti-mouse Lyt 1.2 
Anti-mouse Lyt 1.1 
Anti-mouse Lyt 2.1 

MOUSE 
Anti-mouse Lyt 2.2 
Anti-mouse Lyb 2.1 
Sheep anti-mouse Ig, 

alkaline phosphatase 
labeled 

Anti-mouse Lyb 2.3 
Anti-mouse TL 

*Indicates order of clone isolation, 
not target cell function 

And several others are to be announced shortly So let us put your name on our speaal mail list 
for news of the latest additions and send you a comprehensive produd line brochure. 
Meanwhile, be assured that all of our monoclonal antibody products are made to the highest 
standards of @ty Our objective is not just the broadest line of products, but the finest as well. 
Not for use in humans or clinical dqnosis 

@ New England Nuclear 
549 Albany Street, Boston. Massachusetts 021 18 
Call toll free: 800-225-1572 
(In Massachusetts and International: 617-482-9595) 

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

' 1 WITH GRADUATE CREDENTIALS. 
1' '' Photomicrograph of  Polysiphonia urceolala and Ulothrix Nucca. Nikon 40x objective with Hoffman Modulation Contrast. 

INSTRUMENTATION 
Nikon SC microscope. 
SIGNIFICANCE 
Nikon has desi ned a dura- 
ble, economic$ly priced 
microscope that provides 
image quality superior to 
competitively pr~ced instru- 
ments. 

SPECIFICS 
Nikon moves to the head of 
the class with optics that pro- 
vide clear and vivid images. 
They're easy to interpret,. 
even for a beginner. A spe- 
cial optical element, built into 
the sturdy stand, achieves an 
amazingly flat viewing field. 
Contrast and resolution found 
only in more expensive instru- 
ments are an added bonus, as 
is the tamper proof design. 
Components may be re- 
moved on1 with a special 
tool. Longife of the high 
intensity, continuously adjust- 
able illumination system 
is prolonged by a switch that 
turns it on only at the lowest 
light level. 

The precision focusing 
mechanism can be adjusted 
from either side and is made 
to withstand daily use with- 
out maintenance. Hoffman 
Modulation Contrast and 
darkfield accessories are 
available to extend versatility. 
The instrument i s  U.L Listed 
and backed by a five year full 
warranty. 

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

Nikon 
Extending Man's Vision 
Pi.,.,- k,- 0 4 .  -- "--A---? .?--.I-- ---A 
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Science serves its readers as a forum for the presenta- 
tion and discussion of iniportant 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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Pruning the Federal Science Budget 
Appropriations for research fall within the "controllable" category of the 

federal budget, hence seem especially vulnerable when budget cutting is the 
order of the day. Certainly, managers of the federal budget, seeking to 
reduce total expenditures by tens of billions of dollars, cannot be expected 
to treat science as a sacred cow. As it turned out, the nature, more than the 
magnitude, of the proposed reductions proved to be disturbing. Instead of 
pro rata overall reductions, with the affected agencies given opportunity 
then to declare their priorities, they were directed, in successive prunings, 
markedly to reduce allocations to specific programs. 

The scientific community will be grateful that the Ofice of Management 
and Budget (OMB) carefully preserved the central core of research and 
graduate education in the natural sciences, making only relatively nominal 
downward adjustments across government. Apart from eliminating such 
major new starts as the research instruments program, however, the 
programs selected for most other large reductions seem dictated not so 
much by financial constraints as by social philosophy. Thus, social science 
has been all but removed from the budgets of the National Science 
Foundation (NSF) and the National Institute of Mental Health (NIMH); the 
NSF education programs were virtually eliminated; the international pro- 
grams of NSF were painfully shrunk; programs involving university- 
industry collaboration were eliminated; the institutional support component 
of National Institutes of Health training grants was deleted. Each warrants 
fair debate before the new Administration begins to implement its policies. 

The NSF program for "upgrading" laboratories by providing state-of-the- 
art instruments is long overdue; the obsolescence of our instruments limits 
the pace of the national scientific endeavor and, hence, limits the national 
future. The international programs of NSF support a small amount of 
bilateral cooperative research, exchange programs with China and the East 
European nations, dues to the International Institute for Applied Systems 
Analysis and the International Scientific Unions, inter alia. Surely this 
country is capable of sustaining a $lCmillion commitment to international 
pafineiship in the pursuit of knowledge and its beneficial applications. 
Severe, abrupt reductions in this program could have political repercussions 
out of all proportion to the sums involved. 

The NSF educational programs are designed to improve education in 
science in every school system, not as support to routine operations. 
Particularly troublesome is the drastic reduction proposed for federal 
funding of research in social science. Patently, our knowledge of the natural 
world and our technology have outrun our wisdom in their use-witness the 
need for the very effort in which OMB is currently engaged. Agreed, the 
economists and sociologists have not enabled us to avoid our current 
national straits, but if the best of them are not assisted in their attempts to 
learn, we are doomed to cycles of well-intentioned policies resting on 
flawed theoretical bases. If there is to be adequate funding for the social 
sciences, natural scientists and engineers must so urge. 

As this is written, nothing has been heard from agency heads; they are 
silent, as they should be. One can hope, however, that appropriately placed 
outsiders-the National Science Board and the Advisory Council of NIMH, 
for example-will make representations through channels and that scien- 
tists will later press their cases before congressional committees, the oppor- 
tunity for the scientific community to be heard. 

One cannot know whether the presence of a Science Adviser in the White 
House might have affected the nature-not the magnitude-of these cuts. 
But there would have been greater assurance of understanding of what is at 
stake. Inevitably, major decisions involving science and technology will 
again present themselves in the White House. The President's need for a 
highly qualified Science Adviser will surely be at least as great as in the 
past. Announcement of such an appointment would be reassuring.-PHILIP 
HANDLER, President, National Academy of Sciences, Washington, D.C. 
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The round black part shown below is 
the Teflonc*-coated vacuum seal from a 
BuchiIBrinkmann Rotary Evaporator. 

.\ Inspecting this seal periodically for wear 
and replacing it when necessary is virtually 
the only maintenance most Buchi Evaporators 
will ever require in normal use 

Manufactured in Switzerland by skilled 
tb craftsmen, Buchi Evaporators are designed 

\ ,  to give years of trouble-free servlce. The 
motor and drive mechanism are built to 

stand up to the rigors of daily laboratory 
use. Glass and metal components fit 

together perfectly and have the 
finish of quality equipment. Jacks 

work smoothly and make raising and lower- 
ing the unit with its flasks an easy matter. 
In short, ask any user why he likes his Buchi. 
He'll confirm the qualities that have made 
Biichi the world's most widely used rotary 
evaporator, unsurpassed in versatility, 
durability and safety of operation. 

Buchi makes a full range of models and 
accessories for evaporating liquid volumes 
from 5ml to 50 liters, including pilot plant 
and explosion-proof models. For a brochure 
describing them all, write: Buchi Division, 
Brinkmann Instruments, Inc., Cantiague Road, 
Westbury, N.Y. 11590. In Canada: 
Brinkmann Instruments (Canada), Ltd. 

, - 
\ 

4 
"' On a Biichi Rotary Evaporator, 

this is the only part you may 
ever need to replace. 




