


You get real RPM only from Beckman: 
Reliability Plus Memory. 

informed control during every phase 
of the run. 

Choose from the largest variety of 
rotors ava&t&, us tubes, m r i e s  
and clmnic9ts, d from a single 
source-Beckman. 

You can expect d c e  to be as prompt I 

asitisexpertbecausethereare 
aplysoomhrdBeckmanservice a 
mmsmtativa in Canada and the 
U:S.A. 

Combined with our 35 years of 
t* and appbibm ex@-, 
it% no wonder we're called the world 
leader in ce&ifuge technology. 

Get real RPM. Call your Beckmon 
rcpmamive or write: Becbnan 
Inarum-, Inc., Spinco Division, 
RO. Box l W ,  Pa10 Alto, California 
94304. 
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Monoclonal Antibodies: 
Quality to match the quantity 
To give you choices, we are building the 
most comprehensive line of monoclonal 
antibodies and immunological reagents. 
To give you performance, we are bringing 
25 years sf quality control experience to 
bear on every product in the line. 

Monoclonal Anti-Mouse 
Anti-mouse Thy 1.2 (IgM) 
Anti-mouse Thy 1.2, fluorescein labeled 
Anti-mouse Thy 1.2, biotin labeled 
Anti-mouse Thy 1 .I 
Anti-mouse Lyt 1 .I (lgG2b) 
Anti-mouse Lyt 1.2 (IgG2b) 
Anti-mouse Lyt 2.1 (lgG2b) 
Anti-mouse Lyt 2.2 (IgM) 
Anti-mouse Lyt 3.2 (IgM) 
Anti-mouse Lyb 2.1 (IgG,) 
Anti-mouse Lyb 2.3 (IgG,) 
Anti-mouse Ly 5.1 (IgGna) 
Anti-mouse Ly 5.2 (IgG,,) 
Anti-mouse TL (IgG,,) 
Anti-mouse p,-Microglobulin (IgG,,) 

Monoclonal Anti-Human 
Anti-human la (IgG2b) 
Anti-human Lyt I (IgG,,) 
Anti-human Lyt 2 (IgG,,) 
Anti-human Lyt 3 (IgG2b) 

"Pan T Cell" antibody 
Anti-human IgE (IgG,) 

Monoclonal Rat Anti-Mouse 
Rat anti-mouse (IgG,,) 
Rat anti-mouse (IgG,) 
Rat anti-mouse (IgA) 
Rat anti-mouse (IgG,,) 

Saeening Reagents and Systems 
T and 0 Cell Typing System 
FI A 
Sheep F(abt), anti-mouse Ig, Fluorescein Conj. 

Protein A Binding Assays 
Protein A,[12511- 
Protein A, HRP Conj. 

Isotope Release Assays 
Ultra Pure Chromium-51 
Indium Oxine, [flllnl- 

RIA 
Goat anti-mouse lg,[12511- 
Goat anti-rabbit lgG,[12511- 
Goat F(abf), anti-rabbit IgG, [1251 1- 
Goat anti-human lgG,[12511- 
Sheep anti-mouse lg,['2511- 
Sheep F(abf), anti-mouse lg,[12511- 
Rabbit anti-mouse lgG,[12511- 

EUSA 
Available as components or systems. 
Anti-HRP 
HRP Conj. Goat anti-mouse Ig 
HRP Conj. Sheep F(abf), anti-mouse Ig 
Alk. Phos. Conj. Goat anti-mouse lg 
Alk. Phos. Conj. Sheep anti-mouse Ig 
Alk. Phos. Conj. Sheep F(abf), anti-mouse Ig 
p-Gal. Conj. Goat anti-mouse Ig 
p-Gal. Conj. Sheep F(abt), anti-mouse Ig 

Not for use in humans or clinical diagnosis 

New England Nucleat; 549 Albany Street, Boston, M4 02118 
Call toll free: 800-225-1572. Telex: 94-0996 
k s s .  and Internat'l: 617-482-9595 
Europe: NEN Chemicals GmbH, D-6072, W Germany 
Postfach 401'240, Tel. (06103) 803-0, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que H8T 3C9 
Tel. 514-636-4971, Telex 05-82l808 @ 1982 NEN 

@) New England Nuclear' 
a Du Pont company 
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Female calanoid copepod (Eucalanus 
attenuatus) from the Coral Sea, Austra- 
lia. This herbivorous planktonic micro- 
crustacean lives in a nutritionally dilute 
environment. Note the sensor arrays 
on the outstretched first antennae and 
the elaborate mouthparts. These ani- 
mals create feeding currents that help 
them detect algae. See page 158. [Paul 
Dixon, Australian Institute of Marine 
Science, Townsville, Australia] 











32 Daily nudeotides [ PI: 
You pick the day, 
We're pleased 
to announce that 
a new and better 
production method 
enables us to make 
our dNT! [cx -~~PI -  
and AT! [Y-~~PI -  
available from 
stock every day 
at catalog 
specifications. 

Now you can 
order any day for 
shipment within 
24 hours. Or order 
Thursday for Monday delivery You'll 
get the purest and most stable 
32P nucleotides available. 

Ready when you are 
ATe [ Y - ~ ~ P I -  
>7000Ci/mmol Tricine 
1000-3000Ci/mmol Tricine 
1000-3000Ci/mmol Aqueous 
10-5OCi/mmol Aqueous 
2-1 OCi/mmol Aqueous 

9 
16 
a3 
30 

dNTe [ cx -~~P] -  
>600Ci/mmol Ethano1:Tricine 
>600Ci/mmol Tricine 
-3000Ci/mmol Tricine 
Circle No. 134 on Readers' Service Card 

@ New England Nuclearm 
a Du Pont company 

HPLC makes the 
d i e r u e  
By introducing 
preparative HPLC 
technology into our 
manufacturing pro- 
cess, we not only 
improved production 
efficiency but purity 
and stability as well. 
In fact. extensive 

6 
13 
20 
97 

3 
10 
17 
f24 
31 

testini convinces us 
that no other manu- 
facturer can match the 
reproducibility and 

reliability of these nucleotides. 
Send for our complete 32P nucleo- 
tides listing. 

M T W T F  

11 
18 
15 

Not for use in humans or clinical diagnosis 

New England Nuclear 
549 Albany Street, Boston, MA OW18 
Call toll free: 800-225-1572, Telex: 94-0996 
Mass. and Internat'l: 617-482-9595 
Europe: NEN Chemicals GmbH, 06072, W Germany 
Postfach 401240, Tel. (06103) 803-0, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que H8T 3C9 
Tel. 514-636-4971, Telex 05-8Zl808 @ 1982 NEN 
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26 
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Science Magazine in cooperation with 
Scherago Associates announces 
The First Annual Conference on 

COMPUTERS IN SCIENCE 
December 6-9,1982 

Conrad Hilton, Chicago, Illinois 
Chairman: Dr. Dennis Smith, Group Leader, Discovery 
Research Systems, Lederle Laboratories 
Vice Chairman: Dr. Peter Friedland, Research As- 
sociate, Dept, of Computer Science, Stanford University 

The conference's primary objective is to provide information on how 
changing computational technologies will influence future scientific 
research. Sessions will examine state of the art a~~l icat ions of exist- 
ing technologies to specific areas of research as well as the impact 
of new developments on scientific research in the decades ahead. 

Each conference day is devoted to a specific topic with lectures and 
presentations providing in-depth coverage of the subject: 

Tuesday, December 7th - Products of the Technological 
Revolution: Building Blocks of Future Computer Systems. A 
look at the underlying technology of future computer systems, 
emphasizing hardware deveiopments and their role in provid- 
ing powerful, distributed systems. 

Wednesday, December 8th - Computational Systems: 
ManlMachine Svneraism and the Conduct of Scientific 
Research. ~iscuision-on building useful research and de- 
velopment systems, focusing on the interaction of scientists 
with computers, 

Thursday, December 9th - Scientific Communication and 
Collaboration: Conducting Research in the New Computa- 
tional Environment. An examination of the influence of 
computers, on how research is conducted, covering scientific 
collaboration, communlcation, resource sharing and the 
sociology of research in a new computational environment. 

On Monday, December 6th, the day immediately preceding the 
main conference threeTutoriaIs will be presented on the subjects of 
hardware, software, and communication technology. The Tutorials 
will provide intensive instruction on these subjects to provide a back- 
ground for the main conference sessions to follow, 

in addition, comprehensive exposition of equipment and software 
used in scientific computer applications will run concurrently with 
the conference. Company technical personnel will be on hand to 
assist attendees and to give demonstrations. Contributed papers in 
the form of posters or demonstrations are invited. Please check 
registration form to receive Tutorial information and/or Abstract 
forms where indicated. 

CONFERENCE REGISTRATION FORM 
Conference registration fee: $200 

Cl Send Information on Tutorials 
Send Abstract Forms 

Attendance will b e  limited. 
Please r e s e r v e  space(s). Registration fees must b e  enclosed. Please make checks payable to 
"Computers in Science". 
Cl Please send exhibit space prospectus. 
Name 
Affiliation 
Street City 
State Zip Telephone 
Return to: Computers in Science; Scherago Associates, Inc.; 1515 Broadway; New York, New 
York 10036. 



A new generation of microscopes with 
advanced optical engineering and ergonometric design: 

dtympus M $yskm 

-- - - 

ThL could well be a most s' nificant hmd positioning. dB inviting your examination. 
c m l t m  to the science micros- Improved Koehler illumination Contact the Olympus Authorized 

~ ~ i c  raphy. % ~lyrnpus w?. is ckww for ultra-low magnifi- Dealer listed in your Yellow Pages, 
c a m s  (Ix to 4x); and standard or Precision Instrument Division, 

F W m  of operational, illumi- rn~katjons (2x to lalx). Olympus Corporation of America, 
control goals. A&l pmcision L.E.D. brightness 4 Nevada Drive, New Hyde Park, 
new LB optics controls and a host of accessories NY 11042. 

ualit~. (P~W comast, Nomarski interfer- In Canada, W. Carsen Co., Ltd., Ontarlo 
ence contrast, Hoffman modulation 

rs contrast, reflected and transmitted 
light fluorescence, polarized light 
and more) and you have tdayk 

tmwmmt lenobs prowide natura 
and 

state-d-the-art tie-ment 
'-I@-,-; 
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Look at a few of the new items 

ew Corning Mega-PureTM DF system 
eionizationlfiltration of  Type I w a t ~ r  n 3 
~gital resistivity meter continuously 
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STANDARD KITS 
Product No. 30175 
MW (SDS) MARKER PROTEIN KIT 
A single vial mixture of five highly 
purified, colored proteins for the 
determination of molecular 
weights by SDS-polyacrylamide 
disc gel electrophoresis. The kit 
consists of cytochrome c from 
horse heart and various cross- 
linked cytochrome c's. Each vial 
contains 100 micrograms of each 
protein and approximately 10 mg 
of sucrose. 
1 k i t . .  . . . . . . . . . . .  45.00 
Ski ts. .  . . . . . . . . . .  120.00 

Product No. 30180 
MW IHPLC) MARKER PROTEIN 

Protein M.W. 
cytochrome c 12,400' 
cytochrome c dimer 24,800 
cytochrome c trimer 37,200 
cytochrome c tetramer 49,600 
cytochrome c hexamer 74,400 
*Margoliash, E., Smith, E.L., Kreil, 
G. and Tuppy, H. Nature 792 1125 
(1961). 

0 2 4 6 8 10 12 14 

Migration distance (cm) 
Densitometer scan of the SDS-poly- 
acry lamide disc gel  e lectrophoresis 
pattern of a MW (SDS) Marker Protein Kit. 

KIT 
A single vial mixture of five highly Column: TSK-Gel G3000 SW 
purified proteins for the deter- (0.75 x 50 cm) 
mination of molecular weights by Detector: UV 280 nm, 0.08 AUFS 
gel filtration chromatography Chart speed: 0.5 cmlmin 
using HPLC. Each vial contains a Mobile phase: 0.1 M K-PO, + 
total of approximately 200 micro- 0.2 M NaCl (pH 7) 
grams of protein. Flow rate: 0.7 mllmin. z 

0 
1 k i t . .  . . . . . . . . . . .  87.50 Sample: MW (HPLC) Marker 
skits . . . . . . . . . . . .  400.00 reconstituted to 0.1 ml 

in mobile phase. 
Injection volume: 20 pl M.W. 

Peak 1 Glutamate dehydrogenase 290,000 
2 Lactate dehydrogenase 140,000 
3 Enolase 67,000 
4 Adenylate kinase 32,000 
5 Cytochrome c 12,400 0 10 20 30 

retention time (min) 

For research chemical use only. Not for drug, food or human use. HPLC pattern of a MW (HPLC) Marker Protein Kit. 

We're part of the solution. 
United States Biochemical Corporation 

P.O. Box 22400 Cleveland, Ohio 44122 216-663-0330 Telex: 980718 
Write for your free USB Catalog containing over 5,000 biochemicals. 
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Hellma-the largest assortment of highest 
precision glass and quartz cells. 
Standard . Flow-through . Constant-temperature 
Anaerobic . Special Designs 
Also available-ULTRAVIOLET LIGHT SOURCES 
Deuterium Lamps Mercury Vapor Lamps 
Hollow Cathode Lamps. Power Supplies PELLM~ Write for literature 

Box 544 
Borough Hall Station 

C E L L S , I N C ,  Jamalca, New York 11424 
Phone (212) 544-9534 

C~rcle No 102 on Readers Serv~ce Card 

b 3 

ULTRA 
c L m n  
CORL 

-less than 1% each ash and sulfur 

-assay attractive for research seeking 
lower limit combustion properties 

-ideally suited for preparing: 

COAL WATER SLURRIES 
COAL OIL M I X T U R E S  
GASIF./LIQUIF. FEEDSTOCK 

9 OTISCA 
industries limited 

PO BOX 127 
S A L I N A  S T A T I O N  
S Y R A C U S E  N Y  
13208 

Clrcle No 130 on Readers' Service Card 

Catecholamines and Metabolites 
or other neurochemically significant compounds 

WITHIN WITHOUT 
Drain Tissue Derivatives 

Adrenal Tissue Radioisotopes 
Body Fluids Fluorescence 

Dosage Forms Gas Chromatography 
Plant Matter Mass Spectrometry 
Insect Tissue A Rich Uncle 

BAS Analyzers based on liquid chromatography/electro- 
chemistry (LCEC) hove replaced mdiochemical and fluorescence 
procedures in all of the above areas. Detailed procedures, 
sample preparation materials, and support from our own 
analytical laboratory compliment each complete instrument 
package. These systems are capable of monitoring many 
phenolic natural products and drugs. All of the catecholamine 
metabolites and many tryptophan metabolites can be 
determined. In addition. the activity of many neurologically 
important enzymes can be measured. Let us know your specific 
requirements. 
DON'T CIRCLE THE BINGO CARD! Call or write today fora detailed 
reply! BRAIN CATECHOLAMINES 

DOPAMINE NOREPINEPHRINE EPINEPHRINE @VMA HVA DOPAC @MHPG @M NM 3-MT 5-HT 5-HIAA lH DDH 
COMT NMT MORPHINE PHENOTHIAZINES TRlCYCLlC ANTIDEPRESSANTS @GLUTATHIONE @GADA 

IbS] bioanaly tical ryrtemr 1205 Kent Ave. West Lofayene . IN 47906 USAe(317) 463-2505 
JAPAN: Tokai Iriko SWITZERLAND: Paul Ducher ITALY: Analytical Control 



Protein Transfers with S&S BA85. 
New uses for the proven standard. 

Since it was named as the reference standard in 
hybridization studies almost 20 years ago, 
researchers have continually found new uses for 
S&S BAS nitrocellulose. Now this versatile 
medium is used to help investigators transfer and 
immobilize proteins for identification. 

For example, proteins separated using two 
dimensional electrophoresis can be transferred 
with BAS by capillary blotting or by electropho- 
retic means. Staining reaction with appropriate 
antibodies and other analytical methods can then 
be employed for identification. 

These exciting new methodologies promise to 
impact on virtually evqry area of the life sciences. 
Researchers are currently analyzing body fluids 
with the ambitious goal of mapping every protein 
of human origin. Others are using protein studies 
in the development of monoclonal antibodies for 
immunologic work. In basic research, protein 

of organisms that have undergone genetic 
manipulation. 

In all these areas from pure research through 
commercial and eventual clinical applications, 
BAS makes a vital contribution. And, as with all 
S&S products, the company's commitment only 
begins with the product. Full technical support, 
topical reference literature and a proven willing- 
ness to work side by side with scientists to answer 
specla1 needs are an integral part of the way S&S 
does business. 

Call or write for our protein transfer methods- 
capillary, contact diffusion and electroblotting- 
a l l  of which make exciting new use of BAS, the 
proven standard. 
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Engineering Education and National Policy 
We are witnessing a significant transfer of sources of support from the 

federal government to private industry. But the objectives of industry may 
differ radically from our previous national policy. Industry is often primarily 
interested in quick practical applications, and accordingly focuses resources 
on schools where the research quality is very high and the existing research 
parallels industrial interests. We need only note the sequence of industrial 
commitments to major universities such as Massachusetts Institute of 
Technology or Stanford to envision a narrow concentration of support for 
excellent engineering education on a few schools by the end of this decade. 

The growth of industrial support for engineering education occurs just 
after the abolition of the National Science Foundation's (NSF's) Director- 
ate for Science and Engineering Education. Since the mission-oriented 
federal agencies have responsibilities analogous to those of industry, the 
NSF change means that we cannot anticipate future programs giving 
support to average or just-above-average institutions. 

Possibly this change in national policy is desirable. It may well be true 
that, with limited resources, we must concentrate on a few institutions and 
educate a small number of excellent students to the fullest degree possible: 
the country's economic and social problems may demand relatively few, 
truly outstanding engineers in the future. But the policy change may lead to 
a serious national shortage of solidly educated engineers. There may also be 
less obvious impacts: second-echelon colleges have frequently been the 
strongest contributors to improving precollege mathematics and science 
education, to opening engineering careers to minorities and women, and to 
contributing technological capability to local and state governments and 
citizen groups. Moreover, the second-echelon institutions frequently carry 
on research that fills critical gaps. For example, during the 1950's and 
1960's, electrical energy research and education remained in a low priority 
position at the most prestigious schools, where Department of Defense and 
NASA interests were strong driving forces. When energy problems became 
a national priority in the early 1970's, a history of strong emphasis existed 
only at a few schools and state universities. 

If the trend toward concentration of excellence in a few schools contin- 
ues, we anticipate the emergence by the 1990's of distinct groups of 
engineering schools: perhaps 25 superb schools, 150 schools offering weak 
programs, and 75 schools which really should not be offering engineering at 
all. We also anticipate that there will be a large difference between the 
superb schools and the weaker ones. What are the conditions for future 
excellence? 

Three factors guide us in predicting which engineering colleges will be 
outstanding: (i) Quality and visibility of present research. These criteria 
depend on the level of research activity, available facilities, quality of 
graduate students, and, especially, quality of faculty. To some extent, areas 
of research are important simply because of strong national interest. (ii) 
Sources of support. Certain institutions have unusually strong sources of 
support. Some are located in cities with exceptional civic pride and have 
developed rapidly with help from local industrial and financial communities. 
Others are able to capitalize on remarkable state political commitments to 
the importance of quality engineering education. (iii) Leadership. Occasion- 
ally an engineering college has such exceptional leadership that it is rapidly 
improving research quality and obtaining long-term sources of support. The 
leadership understands national priorities, has contacts with industrial and 
political decision-makers, and is able to allocate resources. 

There has been no open discussion of the existence, let alone the 
desirability, of the changes that are occurring. Are the national trends 
reversible? Certainly, but only if there is open discussion and formulation of 
an overt national policy on engineering education.-J. G. TRUXAL and M. 
V I S I C H ,  J R . ,  College of Engineering and Applied Sciences, State University 
of New York, Stony Brook 11 794 



lmaae analvsis with a 
Extract information 
at a touch 
The Zeiss Videoplan is a compact 
system combining the capabilities 
of a powerful microcomputer with 
the discrimination faculties of the 
operator's own eyes and intelli- 
gence. Analyze directly through a 
microscope, or from photographs, 
negative material, projections, 

Display information The great name in optics 
at a touch 
A single touch provides direct 
access to all instructions and 
subroutines of several programs, 
including Basic Measurement 
and Evaluation, High-level Statis- 
tics, Distribution, and Stereology 
A 64K computer memory coupled 
with dual floppy disc drives is 

drawings, X-rays, even directly designed for maximum storage, 
from video cameras mounted on speed, and flexibility. 
electron or light microscopes. Nationwide sewice 
Carl Zeiss, Inc., One Zeim Drive, Thornwood, NY 10594 (914) 747-1800. Branches: Atlanta, Boston, Chicago, Houston, Los 
Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660. 
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