
FOR 

I"' 



krde No. 105 On Readers' Sewice Card 



NATURE'S 
BIOREACTOR 
The New Bio-Response MCT* (Mass Culturing 
Technique) System Delivers Monoclonal Antibod- 
ies And Other Mammalian Cell Products When 
You Need Them-From Grams To Kilograms. 

Insufficient quantities of 
desired peptides a r e  a key 
cause of expensive research and 
production delays. The MCT 
system is a n e w a n d  unique 
mammalian cell culturing pro- 
cess designed to overcome t h e  
obstacle of insufficient quan- 
tities of peptides by delivering 

Quantity 
Unlike conventional cell- 
culture methods, the MCT 
system uses "fresh:' free- 
flowing lymph directly 
from a cow. Following 
treatment, the lymph is 
continuously diffused into 
and out of a growth cham- 
ber. This nearly in vivo 
growth environment stim- 
ulates continuous and opti- 
mal protein secretion. The 
result? Large quantities of 
desired proteins enabling 
you to move to the clinic or 
market ... faster. 

the  quantity you need ... when 
you need it! Additionally, every 
s tep  in MCT production has 
been developed to contain costs 
now and in t h e  fu ture  while 
maintaining exceptional purity 
and quality in mammalian cell 
proteins. 

Cost 
Unlike conventional cell- 
culture methods that re- 
quire extensive labor forces 
and expensive growth medi- 
ums, Bio-Response's 
MCT is a closed, 
steady-state systern. 
In essence, the MCT sys- 
tem starts with a low- 
cost lifeline-a feeding 
cow-and ends with a 
pure, quality product. MCT 
... an optimal system at low 
cost. 

MEDIUM FUR1FIWITIM.I 

Purity 
Unlike conventionalcell- 
culture methods, the MCT 
systern is designed to 
insure purity without tedi- 
ous processing. By direct- 
ing the lymph across semi- 
permeable membranes, 
MCT provides both separa- 
tion of media protein from 
desired cell products, and, a 
continuous nutrient flow. 
The ability to add or with- 
draw from the chamber to  
maintain optimal cell den- 
sity permits continuous 
harvest of a highly pure 
product. 

Quality 
Unlike conventional meth- 
ods of production that 
attempt to  create biologi- 
cally active mammalian cell 
products, the MCT system 
provides a pure-mammal- 
ian product-an exact copy 
of the original protein and, 
in the case of non-antibody 
polypeptides, uncompro- 
mised by inappropriate gly- 
cosylation and disulfide 
bond formation. There is a 
growing consensus favor- 
ing products produced in a 
mammalian cell-culture 
system, such as the 
Bio-Response MCT system. 

For further information, call Bio-Response, Inc. at 
(415) 786-9744. 

BIO-RESPONSE, INC. 
*MCT (Mass Culturing Technique) is a trademark of Bio-Response, Inc. O 1984 Bio-Response, Inc. All Rights Reserved. 
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Next to your own expertise, 
this could be your most valuable resource. 

Digital introduces a personal research system so complete yet so simple 
you'll wonder how you ever got along without it-the Professional"' 350 with 
RS11" software. 

At the heart of every Professional 350 is a PDT-11 minicomputer that's 
powerful enough to execute high-level data processing and versatile enough to 
interface with instrumentation right from your lab bench. 

RSI1 is a software application for managing laboratory data. It integrates 
data base management, statistical analysis, modeling, curve fitting, and graphics 
into one comprehensive package. Using only English-language commands and 
familiar research constructs, experimental results can be manipulated and 
displayed in a variety of visual formats with speed and accuracy. RSll even enables 
you to customize the system capabilities for your specific applications. Best of all, 
you don't have to be a programmer to use it. 

Only the world's reco@ leader in scientific research computing could 
give you so much. Digital Equipment Corporation. For more information, call: 
1-800-DIGITAL, extension 801. 

RSll is a trademark of BBN Research Systems, Bolt Beranek and Newman Inc. 
The Digital logo, Professional, and PDP are trademarks of Digital Equipment Corporation. 
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Weather s a t e l l i t e s  he lp  a i r l i n e s  save $700 m i l l i o n  i n  f u e l  b i l l s ,  thanks t o  
t ime ly  p i c t u r e s  and other  data. Meteoro log is ts  who p l a n  t r i p s  f o r  a i r l i n e s  use 
s a t e l l i t e  i n fo rma t i on  t o  f i n d  e f f i c i e n t  t r a v e l  routes.  For example, normal ly  the  
rou te  between Los Angeles and Hawaii i s  about 2300 mi les.  I n  case o f  a  headwind, 
t h e  a i r l i n e  w i l l  s e l e c t  an a l t e r n a t e  route.  Even though the  new rou te  may be 
2500 m i l es  long, b e t t e r  f l y i n g  cond i t i ons  could save the  a i r l i n e  $1500 i n  f u e l .  
The l a t e s t  th ree  spacecra f t  i n  t he  Geostat ionary Operat ional  Environmental  Sa te l -  
l i t e  (GOES) system were b u i l t  by Hughes A i r c r a f t  Company. The sensing devices, 
which prov ide  the  daytime and n igh t t ime  p i c t u r e s  shown on T V  and p r i n t e d  i n  news- 
papers, were b u i l t  by a Hughes subs id ia ry ,  t h e  Santa Barbara Research Center. 

Extremely s e n s i t i v e  high-speed photodetectors,  key components i n  microwave f i b e r -  
o p t i c  communications l i n k s ,  have been f a b r i c a t e d  by Hughes research s c i e n t i s t s .  
The devices are g a l l i u m  arsenide Schottky b a r r i e r  type photodetectors.  They have 
demonstrated a f l a t  frequency response t o  a t  l e a s t  20 GHz and have the  p o t e n t i a l  
t o  approach m i l l i m e t e r  wavelengths. They a l so  have quantum e f f i c i e n c i e s  as h igh  
as 70%, roughly  a 2 t o  5 db improvement over e x i s t i n g  high-speed de tec to rs .  

Approximately 2900 U.S. and f o r e i g n  pa ten ts  have been granted t o  Hughes i nven to rs  
i n  the  l a s t  15 years. To honor i t s  best and b r i g h t e s t  t a l e n t ,  the  company each 
year presents the  Lawrence A. Hyland Patent Award t o  a hand fu l  o f  i t s  outs tanding 
inventors .  The award, which i nc ludes  an honorarium, i s  named f o r  the company's 
r e t i r e d  chairman o f  the  board. A l e a d i n g  e l e c t r o n i c s  i nven to r  and radar  p ioneer ,  
M r .  Hyland was granted n e a r l y  40 patents.  Among h i s  e a r l i e s t  was the one f o r  t he  
f i r s t  sh ie lded spark p l u g  t h a t  pe rm i t t ed  r a d i o  equipment t o  be used e f f e c t i v e l y  
aboard a i r c r a f t .  To date 104 i nven to rs  have rece ived t h e  Hyland award. 

Over 20 na t i ons  p r o t e c t  t h e i r  sovere ign a i rspace w i t h  command, c o n t r o l  and commu- 
n i c a t i o n s  systems produced by Hughes, the  wor ld 's  most experienced developer o f  
automated a i r  defense systems. The systems are comprised o f  a i r  defense radars, 
computers, d isp lays ,  and o ther  e l e c t r o n i c  subsystems. S igh t ings  are t r a n s m i t t e d  
through data l i n k s  t o  data processing centers, where computers i d e n t i f y ,  auto- 
m a t i c a l l y  t r ack ,  and r e p o r t  t he  a i r c r a f t ' s  speed, a l t i t u d e ,  and course. The 
systems are t a i l o r e d  t o  t he  requirements o f  each country  based on geography, 
m i l i t a r y  equipment, and s i z e  and s t r u c t u r e  o f  m i l i t a r y  forces.  Nat ions equipped 
w i t h  Hughes systems i nc lude  Japan, Switzer land, the U.S., Spain, Canada, and 
European NATO members Belgium, Denmark, Greece, I t a l y ,  t h e  Netherlands, Norway, 
Turkey, the  Un i ted  Kingdom, and West Germany. 

An ul tramodern f a c i l i t y  spanning 1.75 m i l l i o n  square f e e t  i s  the  showcase where 
ou ts tand ing  Hughes engineer ing combines advanced manufactur ing techniques and 
produc t ion  processes. Our complex i s  complete, so we're l o o k i n g  f o r  experienced 
and graduat ing engineers t o  work on such programs as: i n f r a r e d  thermal  imaging 
systems, l a s e r  rangef inders  and designators,  and m i s s i l e  launching and guidance 
systems. Send your resume t o  Hughes E lec t ro -Op t i ca l  and Data Systems Group, 
P ro fess iona l  Employment, P.O. Box 913, E9/W101, Dept. SE, E l  Segundo, C A  90245. 
Equal oppo r tun i t y  employer. 

Creating a new world with electronics r------------------ 
I I  

i HUGHES / 
L------------------J 
H U G H E S  A I R C R A F T  C O M P A N Y  

For add~tlonal nformaton please wrlle to 
PO Box 11205 Marna del Rey, CA 90295 
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will a penny buy these r'-ys? 
You can get enough to 
compute a million spin 
updates in a second on a 
3-D Ising model. 

You can also diagonalize a 100 x 100 
Hamiltonian in 1.8 seconds or com- 
pute 30,000 lattice site updates in a 
second on an SU(3) quark model. 

The FPS-164 Scientific Computer 
from Floating Point Systems gives you 
that kind of computing power for a 
fraction of the cost of a large main- 
frame or supercomputer. Its @-bit, 
parallel, pipelined architecture, 58 
megabytes of memory and speeds of 
up to 12-million floating-point opera- 
tions per second gives you the 
capability needed for solving very 
large problems. 

FORTRAN made easy 
You can take full advantage of the 

architecture of the FPS-164 with the 
powerful software available for it. 

Topping the list is the FOHTRAN 77 
Optimizing Compiler. It lets you write 
code that reflects the way you under- 
stand the problem. You don't have to 

understand the architecture of the 
FPS-164. The compiler adapts the code 
to the parallel, pipelined architecture to 
give you performance from 5 to 30 
times faster than a super minicomputer. 

The portability of ANSI standard 
FOIVRAN code to the FPS-164 also 
eliminates the need for complex 
program conversion. 

The new FOKI'RANcallable FMSLIB 
(Fast Matrix Solution Library) is ideal 
for solving large linear systems of equa- 
tions. Sparse, disk-resident matrices 
with up to several billion non-zero 
entries can be factored at speeds of 
over 10-million floating-point opera- 
tions per second. A 2,000 x 2,000 
symmetric matrix can be factored in 
less than 11 seconds. 

A math library with more than 400 
highly-optimized subroutines for basic 
and advanced mathematical operations 
is also available. 

Proven Reliability and 
Support 

Floating Point Systems has estab- 
lished an impressive record for prod- 
uct reliabilitv and service. Customers 

- .+ , gin  use seiice facllitles lo 
@f$,jc-- 

&, * 

id 

locations throughout the world and 
take advantage of remote diagnostic 
capabilities, comprehensive docu- 
mentation and software support. 

To learn more 
Call us, or write to find out how 

costeffective scientific computing is 
on FPS-164. Our toll free number is 
(8& 547-1445. 

FLOATING POINT 
SYSTEMS, INC. 

P 0. Box 23489 
Portland, OR 97223 
(503) 641-3151 
TLX: 360470 FLOATPOIN BEAV 
Cirde No. 147 on Readers' Service Card 

~ ~ , & l e n o s A r e s ( ~ C O n P U f C I C i O n  
SAI:MraUa and NswZeabd. M l b  Wnt-NSW.. 

@ Awnng Wnt Systemg hc 1984 

%. 



Call For Papers 

17th Annual International Symposium on 

Call For Attendees 

(Open Meeting) 

I Scanning Electron Microscopy and Related Techniques 
Philadelphia, Pennsylvania (Includes a major equipment exhibition!) 

This symposium will cover many key applications and techniques in the physical, biological, and biomedical 
sciences providing many introductory tutorials as well as numerous advanced presentations. Some of the 
programs that will be presented (in addition to a general session) include: 

[Physical Sciences]-Microprobe Surface Analysis, Semiconductor Characterization, EBlC (etc.), Geologi- 
cal Applications, Materials Characterization, Analytical Electron Microscopy, Industrial and Research 
Microanalysis Techniques, Image Analysis, Instrumentation, electron-optics, etc. 

[Blological & Biomedical Programs]-Biological Microanalysis, Plant Sciences, Food Microstructure, 
SEM Cytochemistry, Developmental Biology, Neurobiology, Sensory Organs, Collagen Cells, Biological 
Sample Preparation, Ultrastructural Effects of Radiation on Tissue and Cells, Skin Biology, Reproductive 
Biology, Stones and Crystals in Disease, Medical Microbiology, Clinical SEM Applications (1 6 CME Credits), 
etc. 

Past SEM, and FOOD MICROSTRUCTURE journals and related books are available from stock. Current 
journals are available on a subscription basis. Descriptive publications literature is available. 

Call or Write: SEM Inc. (Symp.) Phone: 31 21529-6677 Registration Fee: $55.00 (wlo Publ.) 
P.O. Box 66507 $1 49.00 (w1Publications) 
AMF O'Hare, IL 60666 U.S.A. 

(Additional meeting information available on request. 
Please provide your area of interest.) 



The result of 15 years of 
Innovation and Technology 
WPI's Series 700 Micro-Probe System 

I 

Intracellular Amplifiers 

over 3500 Amplifiers currently in Service 
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YOU JUST CANT 
MISS PEAKS 

WITH LKB'S NEW DIODE ARRAY DETECTOR 

Drive the cursor through the ... and spectra Progressive 
isogmms to access slicing rapidly reveals every 
chromatograms ... peak, hidden or not. 

A computergenerated contour map of  the totalabsorbancepat- 
tern after separation. The vertical and horizontal axes are time 
and wavelength respectively. Colour coding is used to repre- Fine detail, magnified at the 
sent different levels of absorbance for each isogmm. touch ofa button. 

Push-button access to chromatograms 
and spectra, combined with an inno- 
vative slicing technique, automatically 
surveys and explores the whole chro- 
matographic landscape. Equips you 
with colour-graphic feed back for an 
analytical follow-through no other 
system offers. Power to track, expose 
and pinpoint all your peaks. 

Only LKB's Rapid Spectral Detector 
lets you rapidly pursue, easily discover 
and clearly reveal every single peak- 
and then deliver it blown-UD in txrfect * A 

detail. 
So however small, or wherever it's 

hidden, you'll just never miss a peak 
-you just can't! 

The Rapid Spectral Detector is a computer based 
diode array detection system that offers dramatic 
breakthroughs in HPLC. With real time display 
and raw data storage Rapid Spectral provides the 
true visual command you need for complete analy- 
tical insight. Lets you probe new perspectives to 
give you more information and better results. So if - - 
you want to find those 
missing peaks, get in 
touch with LKB. Well 
send you a brochure 
that describes the very 
best in diode array 
technology. You'll find 
it infinitely revealing, 
just like our Rapid 
Spectral Detector. 

LKB-PRODUKTER AB 
Box 305, S-16126 Bromma, Sweden. Tfn: 08-980040. Telex: 10492 
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FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS* FROM 18T0 80. 

Whether voupre thinkina retirement 
or not,rehew the plan &at provides 
for cash withdrawal and/or a lifetime 
Income. 

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

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

Get your money at any time. 

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

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

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

Changing employers? Take SRAs with you. 

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

Full information. 

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

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

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

r -------- 
I Teachers Insurance and 
I Annu~tv Association of 

~mer~ca-co l lege Retirement 
Equ~ties Fund 

1 730 Third Avenue 
I NewYork, N.Y. 1001 7 

I Please send me full details I about TIAA-CREF Supplemen- 
tal Retirement Annuities, the 

1 ilexible tax-deierred annuity plan that oifers the opportunity to accumu- 

I late funds for additional retirement Income and the option ior cash I 
I withdrawal' I 
I Name I 
I Address I 

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

I Name of lnstitutlon 

Please let us know i i  you are participating in a TIAA-CREF retirement plan 
I 

I at your institution. YES N O  521884 I 
LllllllllllllllllllllJ 
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SECOMD iMTERMRTIOMRL COMGRESS OM 

COMPUTERS JM SCJEMCE 

CALL FOR PAPERS 

The Second Conference on Computers in Science, 

sponsored by Science Magazine, in conjunction with 

Scherago Associates, will be held in Washington DC. 

from 28 October - 1 November 1984. The conference 

will emphasize the use of the workstation for the scien- 

tist. There will be invited talks in a number of areas 

including Biology Workstations, Computer Aided 

Molecular Design, Workstation Hardware, Artificial 

Intelligence, Databases, Laboratory Automation and 

Robotics, and Management of the Electronic Labora- 

tory. In addition there will be submitted poster talks, 

workshops in a number of areas and a large vendor 

exhibition. Prospective authors should send for an 

abstract form, registration and hotel information to Ed 

Ruffing, Scherago Associates, 15 15 Broadway, New 

York, New York 10036 (212) 730-1050. Completed 

abstracts should be sent to the conference chairman, 

Dr. Stephen R. Heller, EPA, PM-218, Washington DC 

20460 (202) 382-2424. 
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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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Fundamental Science in the States 
The total federal research budget of the United States for 1983-1984 is 

approximately $47 billion. About 14 percent of this ($6 billion to $7 billion) is 
dedicated to fundamental research, and half of this sum is spent at colleges 
and universities. Campuses in the ten states that are best funded have 
received the bulk (60 to 65 percent) of the federal research dollars, while 
only 1 to 2 percent goes to schools in the ten states where the funding is low. 

The sophisticated equipment, laboratory facilities, libraries, and the high- 
quality professionals at the top institutions are a vital part of the relatively 
good health and status of the U.S. research picture. However, in view of the 
changing demographies in the country, it may be time to consider a greater 
distribution of high-quality science centers. Would an increase in research 
dollars to  states that are not well funded and to the poorly funded 
institutions in the richer states enhance our total science base, improve 
undergraduate education in science, and provide better graduate education 
in these locations? Should incentives and opportunities be provided to 
scientists in these locations to  become more competitive? The answer to 
these questions is affirmative for a number of reasons. 

Since the middle to late 1970's there has been a dramatic increase in the 
number of people who receive Ph.D.'s at the top universities and find 
employment in the medium-level universities throughout the United States. 
Their ability to acquire competitive grants from federal agencies is hindered 
by heavy teaching loads, an inability to develop scientifically compelling 
grant applications, academic isolation, lack of mentors, and poor local 
support for scientific research and creative activity. Thus, the total scien- 
tific talent of these individuals has not been captured. Their research and 
teaching effectiveness might be greatly improved by funding their research 
efforts. To  rectify some of these problems, the National Science Foundation 
in 1980 launched the Experimental Program to Stimulate Competitive 
Research (EPSCoR) in five states that were at  the bottom in total federal 
research funding: Montana, South Carolina, Arkansas, West Virginia, and 
Maine. After each state had thoroughly assessed its problems and devel- 
oped a comprehensive plan, a modest sum of $2 million to $3 million was 
awarded to each state. Since 1980 dramatic strides have been made in 
upgrading science in these states through speaker programs, extensive 
extramural peer review of proposals, consultants, infusion of new state and 
private dollars, and shifting of teaching loads. 

In Montana the EPSCoR program, known as  MONTS ("Montanans on a 
New Trac for Science"), has relied on more than 500 peer reviewers in 
evaluating its scientific proposals. It has supported several hundred seminar 
speakers and consultants. At present, well over 50 percent of the original 
MONTS investigators have acquired extramural research funds. These 
funds have come from federal, state, and private organizations and agen- 
cies, and the amounts are nearly double those originally received from NSF. 
Furthermore, after NSF-EPSCoR funding has ceased, the MONTS program 
will continue with state funding. In Montana, the unique local and regional 
land, water, and wildlife resources have been well suited for study by 
MONTS investigators. For  example, MONTS paleontologist John R. 
Horner, now independently funded by NSF,  is continuing to excavate in 
north central Montana where he discovered extensive dinosaur nesting 
sites, complete with eggs and young. 

Ultimately, increased scientific activity in the EPSCoR institutions 
strengthens both undergraduate and graduate education. In some cases, 
political leaders realized that economic development in their area is directly 
related to the status of research activities at the educational institutions of 
the state. The achievements made under EPSCoR, with a relatively modest 
federal investment, show that this approach should be broadened by N S F  
and other federal and state agencies to  advance science and science 
education nationwide.-GARY A. STROBEL, MONTS Project Director and 
R. G .  Gray Professor, Montana State University, Bozeman 59717 



When you wan1 t temperature, 
bwaoyou get it? 

New ~auua u ~ y ~ i a ~  
circulators from - 120" to 
+ 350°C with convenient 
LED display ar 
safety control. 
The smart way to get c o ~  I ~ L ~ I  IL La1 I ~p 
ture is with one of 28 new  circulator^ 
from Lauda, systems that keep hot 
things hot and cold things cold with 
dependable accuracy and precis'- 

A newly designed digital temp€ 
setting gives you control accurac! 
-.O.Ol°C and a digital readout di: 
actual temperatures in easy-to-re: 
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microprocessor-based programmer, 
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a controls temperati 
)o. For example, unic 

teatures like variable over-temperature 
controls and low-liquid-level indicators 
interrupt power should a problem occur 
Zero crossover switching/RFl suppressi 
eliminates the possibility of electrical 
interference with other instruments in 1 
lab. And built-in flow control 
of external circulation. 
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9th AAAS R& D Colloquium 
Washington, D. C. 
29 & 30 March I984 

Advance 
Registration 
Form (S2) 

Thursday & Friday, 29 & 30 March, at The Shoreham Hotel, 2500 Calvert St.,  N.W., Washington, D.C. 

Registrant's Name 
(last name) (first name and initial) 

Mailing Address 
(street and number) 

(city) (state and zip) (telephone number) 

Please check here if you need special services due to handicap. We will contact you prior to the meeting. 

Enclosed is a check, purchase order, or credit card information (see below) for: 
$125 Full Registration (sessions, three meals, three publications) 
$ 90 Partial Registration (sessions, three publications) 

[I1 $ 45 Student Registration (sessions, three publications; full-time graduate and undergraduate students only) 

Separate Meal Tickets: \ Lunches, $17.50 each; Breakfast, $5. No refund for meals after 26 March. 

Lunch on Thursday, 29th Continental Breakfast on Friday, 30th Lunch on Friday, 30th 

Packets will be mailed to preregistrants on 16 March. Registrations received after 16 March will be held at the AAAS 
Registration Desk at The Shoreham Hotel. All registrants will receive AAAS Report 1X: Research and Development, FY 
1985 at or before the Colloquium, published Proceedings following the meeting, and a supplementary report, 
Congressional Action on R&D in the FY 1985 Budget, in the fall. 

Charge to my VISA or MASTERCARD Number Expires 

Cardholder's signature 

Return both top & bottom forms (full page) to the following address: 
AAAS Meetings R & D, 151 5 Massachusetts Ave., N. W, Washington, D. C. 20005 

Shoreham Hotel Reservation- AAAS Colloquium (29 & 30 March 1984) 
(Reservations received after 28 February cannot be guaranteed) 

Names and Addresses of All Occupants of Room: 

Name Name 

Address Address 

City - State- Zip City - S t a t e  Zip 

Room: -Single ($78*) -Double ($94*) -Twin ($94*) (*Plus 10% D. C. sales tax and $1 occupancy tax.) 

Arrival: Date Time 

Departure: Date Time 

Be sure to list definite arrival and departure date and 
time. Hotel reservations will be held only until 6 
p.m. unless otherwise specified. Check-out time is 
1:OOp.m. 

Please indicate any special 
housing needs due to handicap 

Enclose separate check, made out to The Shoreham Hotel, for first night's room deposit or indicate major credit card 
number: 

Credit Card Name Number Expires 

Cardholder's signature 

680 SCIENCE, VOL. 223 



LKB HPLC systems 
d 

I revolutionize biology, bio i s t r y  I 

I and biotechnology 





Fkpmtive capabilities 

0.01 M NaAc, 0.02 % NaN3 
0.2 MNaCl, 5 mM MgC12, pH 5.0 

tides. 
In this example, a preparative,LKB HPLC system has been 
used to resolve a mixture of nucleic acids with a resolution 
comparable to that of analytical electrophoresis. Fractions 
of interest were collected automatically by the LKB 2211 
SuperRac fraction collector. While electrophoretic 
methods are the traditional choice for analytical sepa- 
rations of polynucleotides, the preparative application of ; 
electrophoresis suffers from drawbacks such as limited 
loading capacity and extraction procedures which are 
tedious and often result in a loss of purified material. In 
this example, 400 OD of viroid RNA was eluted in less than 
5 hours, with a recovery of better than 90%. 

rn - 



Select the technique most 



suLble for - 



Optimize your 

Choice of detectors-The versatilevariable Wavelength Monitor or 
the highly sensitive Uvicord SD with a choice of 3 flow-optimized 
cells and 7 interference filters. 

\ 

Extensive range of columns and 
Prepacked gel permeation, ion exc 
reversed-phase columns with a choice of p column dimensions /- 
(for preparative or analytical appl laries & fittings. 
NEW-an expanded range of ion exchange columns. 
Ask your LKB representative for more information. 



results with 
HPLC systems 

LKB offers the first modular HPLC system designed to meet both today's general require- 
ments in HPLC as well as the special requirements posed by biomolecular research. Given 
the relatively low diffusion rates of many large biomolecules, the LKB 2150 HPLC 
Pump is the only HPLC solvent delivery unit capable of flow-optimized gel permeation 
and ion exchange chromatography. This unique pump teams up with the 2152 HPLC 
Controller to provide unprecedented precision, accuracy and complete control of gradi- 
ent formation-even at the extremes of gradients where very low flow rates are required. 
Both units are microprocessor-controlled for added precision and reproducibility as well 
as for ease of use-incorporating convenient pushbuttons and bright and easy-to-read 
digital displays. 

The intelligent fraction collector 
SuperRac is the most advanced fraction 

-- collector available today, with peak-slope Accurate gradient elution & 
detection, window programming, re-cycling complete system control-Simp,, 
capabilities and an extensive memory. and accurate system control with - / rescaling function for methods 

development, extensive memory 
and gradient plotting. 

Choice of recorder or 
recording integrator 

\ 
\ 

Inert pump with excellant flow performance- 
A state-of-the-art HPLC pwnp which assures pulsation-free 
f l ~ w  of aqueous and organic solvents-even at low flow rates 
(for high mrnl~tionmpmati~ of large biomolwdes and 
microborn HPLC). 

I 



LKB-specialists in HPLC for the Biochemist 

~ ~ n t a t i w  in 60 cauntdes 
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