


Start with a choice of speeds up to 
80,000 rpm-fm to-g00,oOO g. Add 
the exclusive UltraSmooth frequency- 
controlled induction drive and a 
16-billion revolution warranty. 

Then ackl true microprocessor 
control with the exclusive, convenient 
Memory-Pacm capability, and you have 
Reliability Pfm Memory. 

The Beckman L8 preparative 
ultracentrifuges deliver extraordhady 
smooth, fast acceleration and energy- 
eiiicient high performance. You have 
ease of operation with touch-&tive 
controls and Mernory-Pacm solid state 
modules to store your exact instructions 
for repeat runs. 

From diagnostic indicators to dt, 
the true microp-r L8 gives you 

informed control during every phase 
of the run. 

Choose from the largest variety of 
rotors available, plus tubes, accessories 
and chemicals, all from a single 
source-Beckman. 

You can expect service to be as prompt 
as it is expert because there are 
nearly 500 trained Beckman service 
representatives in Canada and the 
U.S.A. 

Combined with our 35 years of 
technical and applications experknee, 
it's no wonder we're called the world 
leader in centrifuge technology. 

Get real RPM. Call your Beckman 
representative or write: Beckman 
Instrumen&, Inc., Spinco Division, 
RO. Box 10UX), Palo Alto, California 
94304. 
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Breakthrough in biotechnology 
Just when research needed it, NENZYMESTM 
provicled it. Now more and more people 
doing DNA-RNA studies are using these 
enzymes - because they are ultra pure. 
NENZYMES eliminate one variable from 
the many in molecular biology 

NENZYMES are tested for biological 
purity in two stages: First, in numerous 
specific assays of each produced lot (which 
are recorded for customer inspection); and 
again when used as integral components in 
our pre-packaged systems for DNAIRNA 
research. They have to be trouble-free before 
they go to you. 

RNA Ligase is the latest addition to our 
line of DNAIRNA modifying enzymes. We also 
offer restriction enzymes as well as selected 
nucleic acids - all of the highest quality 
Call us toll free for complete information on 
any of these products. 
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NEN Canada: 2453 46th Avenue, Lachine, Que H8T 3C9 
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Under the cover o f  darkness hatchling 
green turtles (Chelonitr inydas) emerge 
from their nests, orient, and scurry 
toward the ocean along the beach at 
Tortuguero, Costa Rica. Their sex has 
been determined by the temperature o f  
their eggs during incubation. Nest tem- 
peratures above 29.5"C produced pre- 
dominantly females, while tempera- 
tures below 28°C resulted in male tur- 
tles. See page 1245. [Edward A .  
Standora, State University College at 
Buffalo, Buffalo, New York 142221 



You snou I d n, 
Pk I 

Thirty years ago, engineers 
and scientists found a workhorse 
computer to meet their needs: 
the IBM 701. 

Today, the descendants of 
the 701 are the most effective 
IBM systems ever: they help you 
get answers quickly, cost-effec- 
tively and so easily that you'll 
almost forget you're using a 
computer. 

For example,. IBM's Virtual 
MachinelConversational Moni- 
tor System (VMICMS) lets you 
set up and enter a job and moni- 
tor its progress. And intervene, if 

- - 

necessaq to change a parameter 
to drive the whole process t e  
ward better results, faster. 

Under VMICMS, even the 
IBM 4341 super-mini can sup  
port as many as 200 interactive 
users at a time. 

WCMbS Easily Learned 

One user of VMICMS on a 
4341 is the University of Penn- 
sylvania, where Roy Marshall 

directs the Physics Department 
Computer Facility "Users learn 
it very easily," Marshall says. 
"They do simple things the first 
day They flow with the problem- 
solving: A physicist does physics, 
not computer science." 

"The editor is the most pow- 
erful I have ever used," says Dr. 
Richard Steinberg, who is pursu- 
ing a proton decay experiment. 
"I can get any f11e-data, pro- 
grams, text-with two keystrokes. 
With the prompting system, I 
can enter a big job and know it 
will run. I won't find out the next 
morning that there was a job 
entry error." 

A SupercMini with Pundr 

The IBM line of upwardly 
compatible computers extends 
from the small 4331 to a giant 
system. The 434J is a true super- 
mini in size and cost, yet it 
has every feature that makes its 
larger counterparts ideally suit- 
ed as engineering and scientific 

systems: for example, the 64bit 
data paths and the rich set of 51 
floating-point instructions. 

The Top of the Line 

IBM's largest computer is 
the 3081. With its processing 
speed, memory size, and the 
speed and number of its I10 
channels, the 3081 is designed to 
handle the massive problems 
presented by such disciplines as 
elementary particle physics. 

At the Stanford Linear 
Accelerator Center (SLAC) near 
Palo Alto, a 3081 reduces a flood 
of recorded sensor data. 

"CPU power is critical to us, 
in terms of saving the scientist's 
time," says Charles Dickens, di- 
rector of computing services at 
SLAC. "Under VM, he can look 
at intermediate results and-if 
necessary-change the physical 
experiment or the calculation. 

"And the ability to move 
sensor data rapidly fiom our in- 
strument tapes is vital. We need 



the fast channels and high- 
performance peripheral dev&s 
of the IBM system." 

This One Grows on You 

The IBM 3033, upgradable 
over a 4:l range of computing 
power, covers the span from the 
super-mini to IBM's biggest. 

At Western Geophysical 
Company, nine 3033 systems 
with attached IBM array proces- 
sors are absorbing a torrent of 
data from geophysical explora- 
tion all over the world. From a 
jumble of seismic echoes, they 
derive the hidden contours i f  
underground rock layers. 

At Western's headquarters 
in Houston, senior vice president 
Carl H. Savit explains: "To im- 
prove the signal-to-noise ratio 
and arrange the data for the re- 
quired series of calculations, we 
perform massive data sorts. The 
rapid channel rates of the 3033 
are essential to us. 

"Our product is data," Savit 

adds. "The computer is our pro- 
duction machinery We depend 
critically on continuous opera- 
tion and quick response. We 
need close support from our 
computer vendor, and we get it 
from IBM." 

The Mini You Get 
Attached To 

IBM's minicomputer for 
sensor-based processing is the 
Seriesll: versatile, powerful, 
compact-and low in cost. De- 
signed specifically for such appli- 
cations as instrument control 
and online recording, it offers 
simple attachability for a wide 
variety of devices and excellent 
software for real-time control. 

A Personal Computer 
with Color 

A new addition to the IBM 
line is the Personal Computer: a 
desk-top machine with a remark- 
able full-color display system and 
superior graphics. It can com- 

Circle No. 304 on Readers' Service Card 

municate with many IBM host 
systems, to access a data base or 
program libraq or to submit a 
job remotely, as easily as it solves 
problems as a free-standing 
computer. 

The Support You Expect 

IBM offers the engineering 
and scientific user extensive 
support: consultants, educa- 
tional programs, and access to 
professionals. 

Tap into this 30 years' accu- 
mulation of experience. Choose 
an IBM system that meets your 
needs today and lets you grow 
tomorrow. A system accompa- 
nied by the service and support 
you expect from the leader. 

For more information, con- 
tact Dr. Jack W. Hugus, IBM, 
Engineering and Scientific Mar- 
keting, 1133 Westchester Ave- 
nue, White Plains, N.Y. l a .  



A remarkably simpk caging system that has 
rnicrobgiIogicaI integrity of a complex isoI-.. - J$ I 
without its high cost or the awkward ihnitatiunsb -i 1 

~rnlzecl ,illercllc r p s ~ o n s ~ s  ,ire s~t1stant1c3ll\i reduced 
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I L; . . a problem. ~ ~ t i o d l y ,  arnhnia teh is not aimbkm if the 

_I  . . : population density per cage is kept at three to four mice and .: . . - . . beddtng changed every three or fow days. . . wpwal ly  
...--a ,. when relative humlchty can n d  be well cm-. (Ammonia 

A .  .: can be totally eliminated from the colony if WHled-fIof-a , - 
::,- mice without wease-fmrttve aerobtc bacteria are used:) - .. 
-, ;?+z+3F;$kf &.+%*$- -. :$-! 2 ..*. :--: - 

..a *: . , -,.- .y*v-z .. -.r= - . 

a:. . -, + -  

. , - "  , _ . ?+.: What else do I need to make the MICRO- ..- ,- -- - 

r -  " i =-_ - 
; -, .- _; &-?: - ISOLAmR System work? ,,- . 

- .+- - . , -" c p -  
I .. - To effect&v malntan the ~solat~on of the an~mak at all 
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- t~rnes, cages must be opened and serv~ced within a Chsf I4 
Bohazard Hood and asept~cally suppl~ed with sterile feed, 

- - bedckng, and water (For addltlonal guidance on the use of 
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METROHM .. . THE TITRATOR PEOPLE. 

Why go to Go enhagen F for a pH Stat itrator? 

a better pH StatIEnd Point Titrator Titration Control Module. the $2000 you'll save. For literature, 
than the Metrohm System-no matter Digital pH Meter, write Brinkmann Instruments Co., 
where you go. The Metrohm System is Division of Sybron Corporation, 
the most versatile and flexible titration Cantiague Road, Westbury, NY 
system available and offers the high- matic Refilling Digital Buret. 11590; or call toll-free: 8001645-3050. 
est degree of resolution in pH stat Potentiometric Single-Pen Strip In New York State, call 5161334-7500. 
analysis. You can't get it at a better Chart Recorder. (Double-Pen In Canada: Brinkmann Instruments 
price-no matter where you look. Recorder available for simulta- (Canada) Ltd. 
Other comparable systems cost up neous recording of pH and 
to $2000 more. volume.) 

For more information circle reader service number 310 
For demonstration circle reader service number 31 1 

SYBRON Brinkrnann 



The areat name in o ~ t i c s  

for high-quality photomicrography. 
Compact, convenient-MC 63 Attachment Camera 

It's the small camera with the large it unequalled stability and freedom 
field. And it's perfectly human en- from vibration. Accepts both 35mm 
gineered for the utmost convenience. and 4 x5" camera backs. 
Exposure control is fully automatic. 
Focusing for both observation a 
camera is through the binocular 
tube Controls are few, clearly 
marked,and readily accessible 
The unusualcompactness glves 

" 

r a e  way. 
to choose 

t 

First way: 
3% MC 63A 

wlth electronically con- 
trolled shutter for fully 

ot?- automatic exposure. 
s _ _. Shown w~th  camera back 

, for 4 x 5" Polarold@ or 
3 1/4 x 4 1/4" film 

Second wa- 
MC 63C 
with built-in automatic 
exposure control and 
manually released shut- 

I ter The most economical 

1 way Shown with 35mm 
camera back 

Third way: 
MC 63 

- with electror~icdiiy con- @ trolled shutter for fully 
automat~c exposure, 
automat~c fllm advance, 
and manual override 
Shown with motor-drlven 
35mm camera back k 

9 

Quality sewice-Expert dealers. et 
Carl Zeiss, Inc., One Zeiss Drive,Thornwood, N.Y. 10594. (' 1800. Bra tlanta, Boston, Chicago, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 VaileyDrooK Drive, Don MIIIS, Ontario, M3B 256. (416) 449-4660. 

For literature circle reader service number 308 
For a demonstration circle reader service number 3 



three The Versatec V - 8 ~  is pictures, with resolution of 40,000 
times better than a conventional points per square inch. A simulta- 
printer. It prints more than three - '.". ., 

I 
neous printJplot feature allows you 

times faster-1000 vs. 300 LPM to generate reports that combine 
fo rably priced matrix 

I 
words and pictures without cut- 

impact printers. ting and pasting. And no matter - - 
how complex the plot, each page 
is produced in just seven seconds. 

Interfaces and intelligent 
the character resolution  trollers for all popular computers and display 
-256 vs. 81 points to minds. Sumorted bv the world's largest elec- 

A A - 
define a standard character. Three N "' ,&,static printerlplotter sales and service network. 
machines in one-a printer, a plotter, Circle our readers' service number for a free full- 
a hard copy device for display terminals color brochure. See us at NCGA and SIGGRAPH 
-V-80 does all three jobs without compror 

tor 
ter 
tm' 

speed or quality. And it does them all quietl: 
without the nerve-rackmg clatter of hamrnc 

- .  - - -  
V-80 plots gr; 

! 

aphcs, r 
Y CORPOK.4T 
rk ot Versatec 

naps, ev 
10'. 

VVERSATEC A XEROX COMPANY 

,Rowers Ave~ 
5 London Roa 

Circle No. 361 on Readers' Service Card 

iue, Santa Clara. Cal~forn~a 95051. (408) 988-2800 
d. Newbury, Berkshlre. England. (0635) 31221 



Let us come show you how to hole 
.,A cbf?ly. 

See our solid state control, digital se 
dI~*ect read "C, and all the rest. Lear 

lwr our three year warranty! 
When you look for value and per. 

brmance. Precision@ shows. 
we're ready to come and discuss oui 

rl solid state incubator, right in you1 
IdU. 

It's just one of many Precision@ in. 
cubators we build for the lab-Economy, 
general purp nd refrigerated. 

We'll b e and genuine 

Free THERMOh Cup 

Group, 3737 West Cor I.! r d Srre 
Chicago, Illinois 30t~4' 



NlKON HIGH PERFORMANCE 
CF OPTICS. POSSIBLY THE FINEST 
EVER AVAILABLE. 
Rat testis photographed with Nikon CF40x 011 plan apochmnut. CF 5x photo eyepiece. 

INSTRUMENTATION 
Nikon Optiphot microscope 
with CF objectives. 
SIGNIFICANCE 
Nikon's revolutionary CF 
optics virtually eliminate chro- 
matic aberration. Within this 
series, several high perform- 
ance objectives significantly 
extend observation powers. 
SPECIFICS 
While all Nikon CF objectives 
provide a dramatic improve- 
ment in resolution, color ren- 
dition and contrast over the 
old compensation system, the 
followin lenses are excep- 
tional. T R ~  unique CF 2x plan 
apochromat has excellent 
image flatness for low power 
photography. The CF 40x plan 
apochromat, N.A. 0.95, dry, 

roduces exceptionally brlght, 
ei h contrast images. Nikon's 
~ ~ 1 0 0 ~  NCC plan apochro- 
mat is designed to work with- 
out a cover glass. Its sharpness 
must be seen to be believed. 

These remarkable o~t ics 
are matched to a micrbscope 
body and illumination system 
equal to their performance-- 
the Nikon Optiphot. This to- 
tall new desi n is extremely 
stagle. A stan8ard 50 watt hal- 
ogen Koehler illumination sys- 
tem covers all magnifications 
without need for ad'ustment 
and the full range o/ Nikon 
accessories is available to 
match any assignment. 

Extend your vision. Write: 
Nikon Vislons, Nikon Inc. 
Instrument Division 
623 Stewart Avenue 
Garden City, N.Y. 11530 
(516) 2224200 

h t e d i n g h ' s  Vision 
ardeNo.388onFteadewmCerd 



- -  going u p  in price, the  cost  of life 

,,v' Insurance insurance from Teachers Insurance 
a n d  Annuity Association h a s  been 

' _ 
nrra - - neuuccron effect of further reducing the  low net cost  

P insurance dollar today buys about  twice 
the  coverage it would have bought in 
1975. 

Independent studies confirm that what 
you pay for TlAA coverage is well below 
the  cost  for similar policies with 
companies that  serve the  general public. 
To see what t remendous purchasing 
power your life insurance dollars have 
with TIAA, find the  age closest t o  yours 
in the  tables below, which illustrate net  
outlays t o  buy $50,000 a n d  $100,000 of 
family protection on the  5-Year 
Renewable Term Plan: 

Examples o f  Net Outlays * for TlAA 5-Year Renewable Term Policies  

*Net Outlay is annual premium less cash dividend payable a t  end o f  policy year, based on continuation o f  current scale: 
although dividend amounts  cannot be  guaranteed or estimated for the  future, TlAA has  paid dividendsevery year since 1918. 

$50,000 Policy 

For a man aged 25 35 45 b 30 For a woman aged 40 50 

Annual Premium $129.00 $186.50 $387.00 
Cash Dividend 60.50 97.00 198.50 

Yearly Net Outlay* 68.50 89.50 188.50 
Outlay per $1,000 1.37 1.79 3.77 

Call us toll pee forpersonal illustrations. I- 
I 

Dial 800-223-2200 
I 
I 
I 

(In New York, call collect: 222-490-9000) I 
I 
I 

$100.000 Policy 

2 5 35 45 
30 40 50 

$258.00 $373.00 $774.00 
141.00 214.00 417.00 
117.00 159.00 357.00 

1.17 1.59 3.57 

I 

A professional TlAA insurance counselor will be  glad to discuss 
your family protection needs  with you, and to send full infor- 
mation by mail on  TlAA policies issued at  your age .  Or, i f  you 
prefer, just complete the  coupon at  right. I I 

There's no obligation, of course, and no one  will visit you j 
because TlAA employs no sales agents.  Whether you think you 
need life insurance or not, don't you owe it to  yourself to learn 
exactly what TIAA's new, lower insurance costs could mean in 
helping you secure your family's financial well-being for the 
years ahead? I I 

Eligibility for T I M  personal life insurance is limited to  e m -  
ployees of colleges, universities, private schools and certain 
other nonprofit educational and research institutions. The 
employee's spouse  is also eligible, provided more than half of 
the combined earned income of both husband and wife is 
from a qualifying institution. A TlAA life insurance policy is ; 
yours to keep, regardlessofany change in your employment. I 

I 
I 

Established a s  a Nonprofit Service Organization by I 
I 

t h e  Carnegie Foundation for t h e  Advancement of Teaching. ; 
I 
I 

Life Insurance Advisory Center S 206 

Teachers Insurance and Annuity Association 
730 Third Avenue 
New York, MY 10017 

Please send m e  personal illustrations for the policies 
indicated below 

[I] 5-Year Renewable Term 7 Decreasing Term 
,II Ordinary Life 
Please print 
Name 

Title Birthdate 

Home Address - 

City State Zip - 

Your nonprofit educational or scientific employer (college, 
university, private school, etc.) 
I f  your spouse  is also eligible according to  the  rules 
at  left, please f i l l  in: 

Spouse name Birthdate 

I 
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INCUBATORS 

The largest selection in 
the industry. A model tai- 
lored to every budget, ev- 
ery application. Twenty- 
five COz incubators 
alone. Tabletop models. 
Floor models. Under- 
counter models. Room 
size models. From "heat 
only" to full-bank di 'tally- 
controlled incuTators 
with temperature, humid- 
ity, CO2 and automatic 
decontamination. 

pick d a box ... 
anv box... 
anii we'll fill OVENS 

it with the Capacities from 1 to 96 cu 
ft. Mechanical or gravity- 
convected for science and 
industry. From standard 
temperature ranges to 
538 C. Vacuum ovens. 
Safet ovens. Explosion 
proo l' ovens. Pass-thru 
ovens. All kinds. Custom 
ovens are our specialty. 

exact 
controlled 

WALK-IN ROOMS 

you need Environmental test cham- 
bers . . . any size, any 
shape or any simulation. 
234 standard sizes. Pick 
'any combination of tem- 

erature, moisture or light. 
for research, production 
or qualit control. Widest 
choice o?control systems. 

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

10940 DUTTON ROAD, PHILADELPHIA, PA 19154 
215-824-1700 or 800-523-3608 

Circle No. 333 on Readers' Sewice Card 

today! 
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~pendorf Pipc 
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Unlque, patented design 
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Eppendorf Flex-Tips are manufactured or 
FDA approved virgin polypropylene to rigid 

tppendorf quality standards. They are precisic 
molded from multi-cavity stainless steel molds 
which are routinely inspected and cleaned. 
The tip walls are smooth and highly polished. 
resulting in liquids ar 
better liquic . outside 
eter at the c l p p ~  erlu alluws the tip to 
10x75 mm test tubes. The bottom tip I 
clean and uniform in diameter, which 
minimizes liquid retention. The end re 
consistent reliability and qua ter t~p ,  
time after time. 

For literature and free sa x-Ti ps, 
write: Brinkmann Instruments, Inc., SL 
of Sybron Corporation, Cantiague Ro 
Westbury, NY 11590; or call 516/334- 
Canada: Brinkmann Instruments (Car~aua), LI" 
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AAAS 
Washington Tapes 

1982 AAAS Annual B Meeting & Exhibit 
3-8 January 1982 

. . 

Biological Sciences 

(2 tapes, $1 6.00) 

P 
Bioactive Marine Products. #82AAAS/188-189. 

Biocommunication: New Discoveries and Ideas. 
#82AAAS/116-1 19. (4 tapes, $32.00) 

Biological Generation and Detection of Mag- 
netic Fields. #82AAAS/16-17. (2 tapes, 
$1 6.00) 

Biological Processes at Deep-Sea Hydrothermal 
Vents. #82AAAS/50-51. (2 tapes, $1 6.00) 

Commercial Genetic Engineering: Impacts on 
Universities and Nonprofit Institutions. 
#82AAAS/120-121. (2 tapes, $16.00) 

The Evolution of Human Diet: New Lines of Evi- 
dence. #82AAAS/192-193. (2 tapes, $16.00) 

The Genetics of Mitosis and Meiosis. #82AAAS/ 
52-53. (2 tapes, $16.00) 

Human Embryo and Gene Manipulation: The 
State of the Art, Ethics, and Public Policy. 
#82AAAS/18-19. (2 tapes, $1 6.00) 

Mechanisms of Maior Evolutionary Change. 
#82AAAS/20-23. (4 tapes, $32.00) 

Mutualism: New Ecolo ical Theories. #82AAAS/ 
100-101. (2 tapes, $16.00) 

Plant Biology and Biotechnology in the '80s. 
#82AAAS/204-205. (2 tapes, $1 6.00) 

The Protein Folding Problem. #82AAAS/102-103. 
(2 tapes, $16.00) 

Reflections on the Recombinant DNA Contro- 
versy. #82AAAS/162-165. (4 tapes, $32.00) 

Terminal Cretaceous Extinction: A Compara- 
tive Assessment of Causes. #82AAAS/72-75. 
(4 tapes, $32.00) 

Transition: Applications of Genetic Engineering 
to Agriculture. #82AAAS/190-191. (2 tapes, 
$1 6.00) 

Mail Orders To: 
Mobiltape Company, Inc., 
1741 Gardena Avenue 
Glendale, CA 91204 
Or call toll free: 
800-423-2050 

Please do not order tapes from AAAS 

@ .lmcrlcatl .l+sociatloo fix 
the tlclvanccment of Sclcncc 

AAAS 
Washington Tapes 

1 
1982 AAAS Annual 
Meeting & Exhibit 
3-8January 1982 

Behavioral and Social Sciences 
Aging from Birth to Death: Biosocial Perspec- 

tives. #82AAAS/30-31. (2 tapes, $16.00) 

Alcohol Use in Different Populations: Treatment 
and Prevention at the Crossroads. 
#82AAAS/130-131. (2 tapes, $16.00) 

Aspects of Mathematical Performance by Males 
and Females. #82AAAS/104-105. (2 tapes, 
$1 6.00) 

Beyond Cerebral Laterality: New Methods Re- 
veal the Interaction of Many Areas in the 
Brain During Mental Activities. #82AAAS/ 
84-85. (2 tapes, $16.00) 

Conflict, Resolution, and Revolution. #82AAAS/ 
198-199. (2 tapes, $16.00) 

Enduring and Reversible Effects of Early Exper- 
ience. #82AAAS/213-214. (2 tapes, $16.00) 

The Origins of Sex and Sex Research. #82AAAS/ 
122-123. (2 tapes, $16.00) 

Sexual Differentiation: Brain and Behavior. 
#82AAAS/ 142- 143, (2 tapes, $1 6.00) 

Social Power and Dominance in Women: Cul- 
tural and Developmental Perspectives. 
#82AAAS/200-203. (4 tapes, $32.00) 

Technology for Defense: What's Needed? 
#82AAAS/215-217. (3 tapes, $24.00) 

Science Education 
The Brain Sciences and Education. #82AAAS/ 

28-29. (2 tapes, $16.00) 

A Challenge for American Education: Scientific 
Literacy in Japan, the Germanies, and the 
Soviet Union. #82AAAS/168- 169. (2 tapes, 
$16.00) 

The Changing Environment for Science Com- 
munication. #82AAAS/218-221. (4 ta'pes, 
$32.00) 

Mail Orders To: 
Mobiltape Company Inc., 
1741 Gardena Avenue 
Glendale, CA 91204 
Or call toll free: 
800-423-2050 

Please do not order tapes from AAAS 

w ,\mcrican . \ssociatio~~ li)r 
thc i\clvarlccmcnt of Scicncc 
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Yes, you read it right! Over 1 
megabyte of user available RAM 
for your 9845! The lnfotek AM 45B 
memory consists of two circuit 
boards, each containing 524K 
bytes of memory. The boards 
are form, fit and function inter- 
changeable with the 131 K byte 
boards designed for your 
machine. The installation can be 
made in minutes and does not 
involve any modification of your 
HP 9845. 

Inf of ek 
Systems 

INFOTEK SYSTEMS 
1400 North Baxter Street 
Anaheim, CA 92806 
(714) 956-9300 Telex: 182283 

European users contact: 
l N FAX 
Computer Products GmbH 
Neustrasse 9, 6231 SchwalbachITs. 
West Germany, 
06196-86067, Telex: 418310 insy d 

Just imagine what you can 
do with a diskette of data IN 
RAM. Data-base routines, sorts 
and searches can run many 
times faster. No need to buy a 
second disk drive just to make 
backup disks-copy from 
memory and do it much faster. 
And how about those real-time 
instrumentation applications 
where data is generated faster 
than you can dump to disk. 

Now for the best part, the price: 

524K byte b~ard .  

Availability is now! 
For a demonstration in your 

machine, call collect in California, 
(714) 956-9300. 

Nationwide call toll free, 
1 (800) 854-3469. 

Or return the coupon. 

Sci 5 / 8 2  

Name Title 

Company 

Street 

City State Zip 

Country Phone 

We have 
No. of units Make Model 

No. of units Make Model 

A Product of Hewlett-Packard Circle No. 371 on Readers' Service Card 



Quality is an important consideration in 
A 

any purchasing decision. But it's espe- 
cially important in choosing an accu- 
rate, dependable balance for lab, 
plant or classroom use. What makes a 

I 

quality balance? Compare any balance 
to Ohaus@ in these five key areas. 

Ohaus has 75 years of experience in 
high volume, low cost, high quality American 
manufacturing know how. That's why 
Brainweigh'" balances are priced at or below 
major comparable makes. In fact, list prices 
start at only $1,150. 

Seven Brainweigh balance models let you select 
the balance that matches the job. With capacities 
from 30g to 5000g and readabilities from 
0.001g to O.lg, Ohaus covers virtually all pre- 
cision weighing needs. 

Select a Brainweigh balance now and add more 
zapability when you need it. Ohaus offers five 
?conomically priced interfaces to connect your 
3alance with almost any computer, calculator or 
3rinter. All it takes is a screwdriver and a few 
minutes of your time. 

Ohaus balances are built to take constant use. 
Whether it's daily in the lab or a full three shifts 
on the production line. And if it's ever needed, 
Ohaus Fast Turnaround factory service is avail- 1 ble on every balance-in or out nf warrantv. 

Model B3000D 
30001 300gX0.1/0.0 
$1,595. 

Brainweigh balances are designed to make your 
work easier. Recessed controls prevent accidental 
operation. Large, bright digital readout is easily 
visible from any work position. Variable integration 
helps overcome vibration, keeps readings steady. 
Tough, smooth finish resists stains and is easily 
cleaned. 

Get all the facts you need to weigh balance quality. Contact 
your Ohaus dealer for a no-obligation demonstration or 
send the coupon for complete information. 
r--------------------- 
I Ohaus Scale Corporation S-6/8: 

29 Hanover Road 
I Florham Park, NJ 07932 
1 (201) 377-9000 
I 

Send me the facts on Ohaus Brainweigh electronic balances. I Contact me to arrange a demonstration. My preferred dealer is 
I 
I I'd also like to know about Ohaus mechanical balances. 
I 
1 Name Organization 

I Address City State 

I zip Phone l ) 

I Copyright Ohaus Scale Corporation 1982. 
I Ohaus and Brainweigh are trademarks of Ohaus Scale Corporation. 

I Prices and specifications subject to change without notice. 



in the 

FY 1983 
Budget: 
Impact and 
Challenge 

7th Annual 
AAAS Colloquium on 
R&D Policy 

23-24 June 1982 

The Shoreham Hotel 
Washington, D.C. 

Issues include: 
R&D policy and the FY 1983 
budget the climate for in- 
dustrial R&D R&D pro- 
grams of key federal agencies 

impacts on the scientific 
and engineering communities 

Participants include 
leaders from: 
OMB, OSTP, and federal 
agencies Congress indus- 
try the scientific and engi- 
neering communities 

In addition: 

Research and Development, 
AAAS Report VII, by Willis H. 
Shapley, Albert H .  Teich, and 
Jill P .  Weinberg, will be provided 
in advance to Colloquium regis- 
trants. The Report covers R & D  
in the federal budget for FY 1983 
and other topics on R&D and 
public policy. Registrants will 
also receive the published Pro- 
ceedings of the conference. 

For further details, write: 
R&D Colloquium 
M A S  Ofice of Public Sector 

Programs 
1776 Massachusetts Ave. ,  NW 
Washington, D.C. 20036 

gamma irradiation. The vaccine has been 
administered to more than 50 leprosy 
patients, most of whom have the lepro- 
matous (LL) variety. We have specifical- 

pared a vaccine from ICRC killed by 

ly chosen the L L  patients because they 
are lepromin-negative and continue to 
remain so in spite of prolonged treatment 
with drugs. In our study (I), lepromin 
conversion was observed in 50 percent 
of the L L  patients and in 80 percent of 
the BBIBL (borderline) patients 4 
months after vaccination. In a follow-up 
study (2), 70 percent of the vaccinated 
L L  patients exhibited a positive lepro- 
min (Mitsuda) reaction 8 months after 
vaccination. There is strong evidence 
that the Mitsuda reaction is an indication 
of the host immunity against M .  leprae. 
This development therefore holds great 
promise, and we shall soon be conduct- 
ing multicentric field trials of our vac- 
cine. 

M. G. DEO 
Cancer Research Institute, 
Tata Memorial Centre, 
Parel, Bombay 400 012, India 

References 
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S. Bhatki, Indian J. Med. Res. 74, 164 (1981). 
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Soot-Catalyzed Reactions 

A recent letter by Herbert Rosenkranz 
(23 Apr.,  p. 360) discusses some of the 
potential health effects associated with 
increasing soot emissions from diesel 
vehicles. We would like to point out 
another potential problem associated 
with soot particles in the atmosphere, 
namely, the catalytic activity of such 
particles for certain atmospheric chemi- 
cal reactions, including the oxidation of 
sulfur dioxide (SO2) to sulfate. 

Conversion of SO2 to sulfate is widely 
recognized as a major source of acidity 
in clouds and rain water. The conversion 
is generally assumed to occur in the gas 
phase, with subsequent condensation or  
solution, o r  both, of the product sulfate. 
Gas phase conversion of SO2 to sulfate 
implies that reduction of SO2 emissions 
should result in roughly proportional re- 
ductions in sulfate and acidity. Howev- 
er, reductions in SO2, when actually 
accomplished, have not resulted in cor- 
responding reductions in sulfate (1-2). 
This is the well-known "urban sulfate 
anomaly," which has provoked consid- 
erable debate (1, 3). 

A possible explanation for this anoma- 
ly is that a significant component of 
atmospheric sulfate may be generated by 

heterogeneous (multiphase) reactions 
rather than gas phase reactions (3). Het- 
erogeneous conversion of SOz to sulfate 
on soot particles was demonstrated in 
laboratory studies by T .  Novakov and 
co-workers in 1974 (4). Subsequent labo- 
ratory investigations by these and other 
investigators have confirmed and ex- 
tended this finding (5-7). For  example, 
water (liquid or  vapor) has been found to 
enhance carbon-catalyzed sulfate forma- 
tion and, in fact, to effectively prevent 
saturation of the reaction (6, 7). Further- 
more, carbon has been shown to cata- 
lyze oxidation of SO2 by the trace oxi- 
dant NO2 as well as by O2 (6-8). The 
range of other atmospherically important 
reactions that may also be catalyzed by 
carbon is not known. 

Serious consideration of heteroge- 
neous reactions in the atmosphere is a 
relatively recent phenomenon, and much 
more research will have to  be done be- 
fore the importance of soot-catalyzed 
reactions is fully established. Neverthe- 
less, in view of existing laboratory re- 
sults it seems advisable to consider the 
catalytic properties of soot when assess- 
ing the potential impact of increasing 
diesel emissions. 

DAVID R.  SCHRYER 
ROBERT S .  ROGOWSKI 

Laser Systems and Measurements 
Branch, Flight Electronics Division, 
Langley Research Center, National 
Aeronautics and Space Administration, 
Hampton, Virginia 23665 

WESLEY R. COFER, I11 
Environmental Chemis t~y  Branch, 
Marine and Applications Technology 
Division, Langley Research Center 
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Err.arum. In the report "Bronchoconstrictor ef- 
fects of leukotriene C in humans" by J .  W. Weiss et 
al. (9 Apr., p. 1961, the second sentence of the 
abstract should have read: "Leukotriene C was 600 
to 9500 times more potent than histamine on a molar 
basis in producing an equivalent decrement in the 
maximum expiratory flow rate at 30 percent of vital 
capacity above residual volume." 

Erratum. Howard A. Meyerhoff, former AAAS 
official, died in Tulsa, Oklahoma, not Tucson, Ari- 
zona, as stated in AAAS News (7 May, p. 613) 
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Up to now, as a tissue culture inves- 
tigator, you've adapted a microscope 
designed for another discipline to 
your use. In areas such as mono- 
clonal antibodies, tissue typing and 
recombinant DNA, the CK offers a 
basic tool designed exclusively for 
you. With comfort and ease of 
operation. 

The CK microscopes were con- 
ceived as the primary instruments 
for in vitro examination, without 
superfluous features so that it is 
reasonably 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., Ud., Ontario 

The Science Company 
C~rcle No 9? on Readers S e ~ l c e  Card 
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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 
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reached. Accordingly, all articles published in Sci- 
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Employment of Engineers and Scientists 
A deepening recession has brought the official national unemployment 

rate to about 10 percent. In its early phases, the downturn affected mainly 
the construction and auto industries, their suppliers, and people who were 
not well prepared or especially skilled. But now the effects of recession, 
coupled with high interest rates, are spreading to most segments of the 
economy. Thus far, scientists and engineers have been relatively insulated 
from the decline. For example, unemployment among members of the 
American Chemical Society is less than 2 percent and few, if any, major 
layoffs have been announced. However, the first quarter profit of the 
chemical industry is down 33 percent and continuation of that trend would 
surely affect employment. 

Prospects for employment of young scientists and engineers by industry 
have changed recently. Six months ago, industry was avidly, even frantical- 
ly, recruiting. But the deepening recession has generated gloom and 
uncertainty. Pessimists have begun to remind us of the situation in the late 
1960's when stories appeared in the New York Times and elsewhere about 
an engineer driving a taxi. These stories dramatized unemployment among 
engineers and contributed to a sharp drop in engineering enrollments and a 
later shortage of engineers. 

To obtain an indication of developing attitudes and trends, I contacted 
personnel officers in ten major firms active in applied science and engineer- 
ing. Only one of them will hire more young engineers during the current 
recruitment year than it did in the preceding period. Imbalances of supply 
and demand vary with fields. In a few specialties, such as those related to 
computers and their applications, positions are still unfilled. In some fields, 
such as construction engineering, mining engineering, and metallurgy, there 
are far more applicants than positions. Respondents were confident that 
they would be recruiting actively in the coming season. The consensus was 
that the top fourth of classes in chemical, electrical, and mechanical 
engineering will be eagerly sought. In those fields, the upper two-thirds of 
the graduates will probably find jobs in their profession. One of the officers 
said that a person in the lower third needs to show leadership qualities and 
be an extrovert. Then he or she will probably wind up in marketing. 

The personnel officers also indicated that earlier broad patterns ofjob and 
salary offers provided by the College Placement Council* are likely to 
continue. Engineers, who constitute about 8 percent of the graduating class, 
have received more than 60 percent of the offers and the salaries provided 
exceed those in other fields. The latest compilation includes data for the 
period July 1981 to March 1982 and thus covers most of the recruitment for 
the current graduating class. The top and bottom monthly salary offers (90th 
and 10th percentiles) were as follows: chemical engineering, $2425 and 
$2100; electrical engineering, $2225 and $1834; mechanical engineering, 
$2350 and $1875; computer science, $2125 and $1608; and physical and earth 
sciences other than chemistry, $2400 and $1360. Offers were much lower in 
some fields. The corresponding figures for some of them were: biological 
sciences, $1970 and $1000; business, $1870 and $1075; and humanities, 
$1650 and $833. 

In whatever situation humans find themselves, they tend to overreact and 
to assume that a present state of affairs will continue indefinitely. The bleak 
outlook for some fields will not prevail forever, and the favorable status of 
engineers and physical scientists may lead to a surplus of them. However, 
the top fraction will be much sought after. We all know that good grades are 
an imperfect measure of a person's potential. But in an imperfect world, it is 
useful to have them, especially if they are in courses known to be 
demanding. The world must adjust to changed energy sources and feed- 
stocks and to a further development of the computer revolution. These 
changes will require two decades at minimum and will demand the attention 
of many of our most capable m i n d s . - P ~ ~ ~ ~ p  H. ABELSON 
-- - 

*CPC Salary Survey, March 1982. 
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