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Autoradioaram comparison shows rapid Protein smmtd on an SDS ad (IID stained with a Coomcrssie Brillimt 
rate of RNA knsfer from original gel i to Blue ~250bnd a n i ~ l u l ~ ~ ~ b e b t  lm) of a similarly separated gd 
DBM paper It. Numbers above gel and stained with AmMo Black 108 
paper indicate hours of transfer. (different stain sensilkdies account far sEgM difthmes behMetn two g&) 

E-C's new ElectroBlot@ surpasses ordinary blot With ElectroBlot@, there is no messy handling, 
transfer by electrophoretically transferring DNA, no diffusion, no damage losses. System utilizes 
RNA, and proteins onto DBM paper and proteins unique high current, variable low voltage power 
onto nitrocellulose sheets. supply. Doubles as a destainer. 
Consider these advantages: For more information call Technical Service 

transfers all size molecules easilv collect at 813-344-1644 or write: 
transfer completed rapidly 
transfer is direct, no loss of resolution E-C Apparatus Corporation 
transfer efficiency 80% or better 3831 Tyrone B I V ~ .  N. 
transfer may be conducted st. Petersburg, Florida 
under cold room conditions 33709 

Stellwag. E. J. and Dahlberg. A. E , Nucleic Acias Res. 8: 299. 1980 
Towbm et al., Proc. Nat. Acad. Scr. (US) 76: 4350, 1979 
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Monoclonal Antibody 

for murine immunoglobulins 

They save time - 
The ELISA method employed yields a 
rapid and dramatic color development 
in the presence of positive clones. It's 
faster than conventional RIA and can 
be used with visual, manual spectro- 
photometric, or fully automated 
processing. 

They avoid trouble - 
Our reagents are pretested and opti- 
mized in each screening system to 
prevent unwanted variables from 
spoiling your results. 

They're complete and 
ready to use - 
Detailed protocol and specific titer 
information are provided with the 
pretested components: 
Enzyme-conjugated second antibody 
Color development agent 
Dilution buffer 
Washing buffer 
Substrate buffer 
Our technical bulletin illustrates how 
easy it is to use the ELISA method. 
Send for it. 

Horseradish Peroxidase 
Sheep F(abl), anti-mouse Ig- 
conjugate system 
NEI-601(-10,000 assays) 
Coat anti-mouse Ig- 
conjugate system 
NEI-602 (-20,000 assays) 

Alkaline Phosphatase 
Sheep F(abl), anti-mouse Ig- 
conjugate system 
NEI-603 (-10,000 assays) 
Sheep anti-mouse Ig- 
conjugate system 
NEI-604 (-20,000 assays) 

i: y N @$p 

p-Galactosidase 
Sheep F(abl), anti-mouse Ig- 
conjugate system 
NEI-606 (-10,000 assays) 
Coat anti-mouse Ig- 
conjugate system 
NEI-605 (-20,000 assays) 
Not for use in humans or clinical diagnosis 

New England Nuclear 
549 Albany Street, Boston, MA 02118 
Call toll free: 800-225-1572, Telex: 94-0996 
Mass, and Internat'l: 617-482-9595 
Europe: NEN Chemicals GmbH, D-6072 Dreieich, 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: 05-821808 

@ New England Nuclear 
a Du Pont company 
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Localization of matrix products in and 
around cartilage cells. Although both 
fibronectin (red) and type I1 collagen 
(green) are being synthesized by these 
cultured cartilage cells. only fibronec- 
tin is found deposited extracellularly. 
Type I1 collagen (seen intracellularly 
within cytoplasmic vesicles) is synthe- 
sized and secreted. yet is not deposited 
in an extracellular matrix. Products are 
visualized using double indirect immu- 
nofluorescence reactions on fixed cells. 
[Barbara M. Vertel. Department of Bi- 
ology. Syracuse University. Syracuse, 
New York 132101 See Gordon Re- 
search Conferences. page 1275. 



Weappealtoyow 
technical needs. 

KODAK Technical Pan Film 2415 helps you 
record the sun and nearly everything under it. 
What do ou call a film you can use 
for solar ii are photography, photomi- 
cro ra hy, line-scan recording with 
cat fi o $ e-ray tubes, lasers, or light- 
emitting diodes, photographing holo- 
gra hic reconstructions, and also for E ma 'ng black-and-white slides? 
We call it KODAK Technical Pan Film 
2415. You mi~ht  call it "a film for all 
focal lengths, because it has been 
used rewardingly to record imagery 
with high-power microscope objec- 
tives, astronomical telescopes, and all 
sorts of camera lenses in between. 
This extraordinary film, previously 
introduced as SO-1 15, is intended for 

a wide range of applications requiring 
high resolution, extreme1 fine grain, 
processing flexibility, hig l7 D-max, 
and relatively flat spectral response 
through most of the visible spectrum. 
It is coated on ESTAR-AH Base. 

Its unusual combination of erform- 
ance characteristics allows f echnical 
Pan Film to fill a void in the matrix 
of black-and-white photorecording 
films. These characteristics have 
made 24 15 a worthy successor to 
KODAK Solar Flare Patrol Film 
(ESTAR-AH Base) SO-392 and KODAK 
Photomicro raph Monochrome 
Film SO-4 1 % -an d' a valuable alter- 

native to KODAK High Contrast Copy 
Film 5069 in most applications. 
You won't find a Kodak film with a 
broader range of scientific and tech- 
nical applications. At the same time, 
you may wish to load a roll into your 
35 mm camera to record some stun- 
ning pictorial photography. 
For additional information on Tech- 
nical Pan Film, write to Eastman 
Kodak Company, De artment 412G 
153, Rochester, NY 1 $ 650. (A brief 
indication of your application may 
help us respond more effectively.) 

O Eastman Kodak Company. 1981 

Hydro en alpha photogra h of solar 
flares. 8ac;amento Peat dservatory, 
Sunspot, N.M. 

Photomicro raph of trichinella spiralis 
in muscle, 1% X . Tun sten-halogen 
source (3200 K) with &DAK WRATTEN 
Filter No. 58. 

Meteorological image zfrom eostationa satellite. IZIR laser- 
team r e c o r L  by Sociktk Europkenns 
de Propulsion &France). 
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Easv as 1.2.3. 
 hi new~&ene@' Analvtical Filter Unit and Filter Funnel are the latest additions to our 

proven 1in;of disposabc filterware: Like Nalgene sterilization filter units, these analytical units are 
preassembled and presterilized, ready for immediate use. 

After filtration, you can easily snap the cbp of this analytical unit from its receiver. Then 
retrieve the membrane with sterile forceps for analysis or culturing. There's no cleaning, preparation, 
or sterilizing required. Uncomplicated design helps avoid error and contamination. Both the 
analytical filter unit and our new filter funnel are complete, disposable membrane filter systems, 
designed for your convenience. 

Save time, trouble and money. You can order the Nalgene Analytical Filter Unit (Type A, 
Cat. No. 130) and Filter Funnel (Tm AF, Cat. No. 140) from a single source-your lab supply dealer. . - -  

These are only two of our many new analytical and sterilization filter Ff.ee products. For complete information, ask for our - latest - -  ~ a l ~ e n e  filterwart(* 
literature. Contact your labware dealer or circle the reader service number below. 
Nalge Company, Nalgene Labware Department, Box 365, Rochester, New York 14602 

Nalgene FiUe* A.oducts are intmded for labomtory we only. Not for in vitm diagnosis orparentemLr. 
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Washington Tapes 

AAAS Annual Meetina and Exhibit 
Washington, D? 1989 

For a list of those sessions taped at this year's Annual Meeting and Exhibit write to 
Product Marketing Office 

1776 Massachusetts Avenue, NW 
Washington, D.C. 20036 

(Program abstract included with each title) 
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Solar -powered  i o n  p r o p u l s i o n  w i l l  be  d e m o n s t r a t e d  on a s p a c e c r a f t  i n  t h e  n e a r  
f u t u r e .  Compared t o  c o n v e n t i o n a l  c h e m i c a l  p r o p u l s i o n ,  i o n  p r o p u l s i o n  s a v e s  
w e i g h t  and  is b e t t e r  f o r  s p a c e c r a f t  c o n t r o l .  and i n t e r p l a n e t a r y  t r a v e l .  I t  gen- 
e r a t e s  s m a l l  b u t  e x a c t  t h r u s t  f o r  l o n g  d u r a t i o n s .  Hughes h a s  d e v e l o p e d  a mer- 
c u r y  i o n  t h r u s t e r  s y s t e m  h a v i n g  a s p e c i f i c  i m p u l s e  o f  2500 s e c o n d s .  It  is b e i n g  
i n c o r p o r a t e d  f o r  NASA i n t o  a  p r o t o t y p e  Ion  A u x i l i a r y  P r o p u l s i o n  System (IAPS) t o  
b e  l a u n c h e d  from t h e  Space  S h u t t l e  on  t h e  U.S. Air F o r c e  P80-1 s p a c e c r a f t .  

A new a l l - o p t i c a l  l o g i c  d e v i c e  c o u l d  make many e l e c t r o n i c s  s y s t e m s  immune t o  
e f f e c t s  o f  n a t u r a l  o r  man-made " n o i s e , "  i n c l u d i n g  l i g h t n i n g  s t r i k e s  and  r a d i o  
i n t e r f e r e n c e .  Hughes s c i e n t i s t s  have  f a b r i c a t e d  a h igh-speed  o p t i c a l  d e v i c e  
t h a t  u s e s  no e l e c t r o n i c  s i g n a l s .  I t  i s  made o f  d i s c r e t e  components ,  i n c l u d i n g  
f o u r  r e f l e c t i n g  s u r f a c e s  and a s l a b  o f  n o n - l i n e a r  m a t e r i a l  ( g a l l i u m  a r s e n i d e ) .  
The d e v i c e  h a s  shown o p t i c a l  b i s t a b i l i t y  ( f l i p - f l o p  b e h a v i o r )  w i t h  s w i t c h i n g  
t i m e s  o f  3 nanoseconds  and s w i t c h  e n e r g i e s  u n d e r  1 0 0  m i c r o j o u l e s .  Al though 
p r o p a g a t i o n  d e l a y s  have  k e p t  t h e  d e v i c e ' s  s p e e d  unde r  t h e  t h e o r e t i c a l  l i m i t  up 
t o  1 0  g i g a h e r t z ,  t h e  s p e e d  w i l l  be  i n c r e a s e d  by f u r t h e r  m i n i a t u r i z i n g  o f  t h e  
d e v i c e  on an  i n t e g r a t e d  o p t i c  c h i p .  The d e v i c e  c o u l d  be  u sed  i n  f a u l t - t o l e r a n c e  
c o m p u t e r s ,  f l i g h t  c o n t r o l  s y s t e m s ,  and u l t r a  h igh-speed  s i g n a l  p r o c e s s o r s .  

A s a f e l y  c o n c e a l e d  gunne r  c o u l d  g u i d e  a missile toward  a  b a t t l e f i e l d  t a r q e t  w i t h  
a new f i b e r - o ~ t i c  communica t ions  s y s t e m .  The c o n c e p t  c a l l s  f o r  a missile w i t h  
a n  imaging  s e k k e r  i n  i t s  n o s e  t o  b e  f i r e d  t oward  an' enemy f o r c e .  What t h e  mis- 
s i l e  sees i s  r e l a y e d  back  t o  t h e  gunne r  o v e r  a g l a s s  t h r e a d  t h a t  p a y s  o u t  from a 
s p ~ o l  i n  t h e  missile's a f t  end.  The c a b l e ,  u n l i k e  o r d i n a r y  wire, c a n  t r a n s m i t  
broadband s i g n a l s  r e q u i r e d  f o r  v i d e o .  The gunne r  l o o k s  a t  a  d i s p l a y  and p i c k s  a  
t a r g e t .  Guidance  commands a r e  t r a n s m i t t e d  a u t o m a t i c a l l y  t o  t h e  missile o v e r  t h e  
f i b e r - o p t i c  l i n k ,  Hughes and  p r i n c i p a l  s u b c o n t r a c t o r  I T T  E l e c t r o - O p t i c a l  
P r o d u c t s  D i v i s i o n  a r e  d e v e l o p i n g  t h e  I n t e g r a t e d  F i b e r - o p t i c  Communicat ions L ink  
f o r  t h e  U.S. Army f o r  p o s s i b l e  u s e  i n  a  l ow-cos t  a n t i - a r m o r  m i s s i l e .  

An u l t r a m o d e r n  f a c i l i t y  s p a n n i n g  1 . 7 5  m i l l i o n  s q u a r e  f e e t  w i l l  be  t h e  showcase  
where  o u t s t a n d i n g  Hughes e n g i n e e r i n g  w i l l  combine w i t h  advanced  m a n u f a c t u r i n g  
t e c h n i q u e s  and  p r o d u c t i o n  p r o c e s s e s .  Our complex is n e a r l y  comple t ed ,  s o  w e ' r e  
l o o k i n g  f o r  e x p e r i e n c e d  and g r a d u a t i n g  e n g i n e e r s  t o  work on s u c h  programs as: 
i n f r a r e d  t h e r m a l  imaging  s y s t e m s ,  l a s e r  r a n g e f i n d e r s  and d e s i g n a t o r s ,  and  
m i s s i l e  l a u n c h i n g  and  g u i d a n c e  s y s t e m s .  Send your  resume t o  Dan O 'Daly ,  Hughes 
E l e c t r o - O p t i c a l  and Data Sys t ems  M a n u f a c t u r i n g ,  P r o f e s s i o n a l  Employment, P.O. 
Box 924 ,  Dept .  SS, E l  Segundo, CA 90245.  Equal  o p p o r t u n i t y  employer .  

C a b l e s  and w i r e  h a r n e s s  a s s e m b l i e s  f o r  t h e  S p a c e  S h u t t l e ' s  s o l i d  r o c k e t  b o o s t e r  
were  t e s t e d  t o  w i t h s t a n d  t h e  r i g o r s  o f  l a u n c h  and s p a c e  t r a v e l  by an a u t o m a t i c  
c i r c u i t  a n a l y z e r .  U n i t e d  Space  B o o s t e r s  I n c . ,  a  s u b s i d i a r y  o f  U n i t e d  Technolo-  
g i e s  Corp . ,  t e s t e d  i ts c a b l e s ,  h a r n e s s e s ,  and g round  s u p p o r t  equipment  on a  
h i g h - v o l t a g e  Hughes FACT@ ( F l e x i b l e  Au toma t i c  C i r c u i t  T e s t e r )  sy s t em.  The FACT 
u n i t  p e r f o r m s  up t o  9 ,000  c o n t i n u i t y  t e s t s  a n d  3 ,000  l e a k a g e  t e s t s  p e r  minu te .  
The s y s t e m ' s  s p e e d  and f l e x i b i l i t y  h e l p  t o  c u t  p r o d u c t i o n  c o s t s .  

I  I 

/ HUGHES i 
L------------------J 
HUGHES AIRCRAFT COMPANY 
CULVER CITY .CALIFORNIA 90230 

(213) 670-1515 EXTENSION 5964 





Whatman Membranes. 
New. Cellulose nitrate and PTFE membrane filters I n  performance and in  every quality aspect you 

of the quality for which Whatman filter papers are will, we think, find Whatman membrane filters 
world-famous. I n  a complete range of popular pore clearly better than the membrane filters you may be 
sizes and diameters. using now. 

Performance which is not only generally superior They are, after all, Whatman membranes. 
to  competitive laboratory membranes, but is reliably Available only from approved laboratory supply 
consistent. Pore size distribution is narrow and more dealers. 
uniform. Thermostability is outstanding. Shrinkage 
is minimal and performance differences are mark- Contact your dealer for some very interesting 

edly less after autoclaving than those characteristics technical information. 

of other laboratory membrane filters. Extractables Whatman Paper Division 
are low, and they are virtually pyrogen-free. And 9 Bridewell Place, Clifton, New Jersey 07014 
they are physically tough, yet flexible. Tel : (201) 773-5800 
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ttWhen I he grinned, I knew - 4 

he w a  onto someLing. 
? " But what. 



PRINCIPLES OF LASERS 
Second Edition 
by Orazio Svelto, Polytechnic lnstitute of Milan 
translated by David C. Hanna 
praise for the first edition 
"Anyone mastering the contents of this book will be 
well prepared to  understand advanced treatises and 
research papers in laser science and technology." 

-Arthur L. Schawlow, winner, 
1981 Nobel Prize in physics 

approx. 375 pp., illus., 1982, $29.50 

HUMAN SUBJECTS RESEARCH 
A Handbook for Institutional 
Review Boards 
edited by Robert A. Greenwald and Mary Kay Ryan, 
Long Island Jewish-Hillside Medical Center, and 
James E. Mulvihill, University of Connecticut Health 
Sciences Center 
A practical guide to  Institutional Review Board function 
and procedure. 
approx. 300 pp., illus., 1982, $25.00 

LIFE AFTER STRESS 
by Martin Shaffer 
"This is an excellent resume of various techniques t o  
relieve distress in your daily life." 

-Hans Selye, The International lnstitute 
of Stress at the University of Montreal 

298 pp., illus., 1982, $1 5.95 

NONLINEAR PHENOMENA IN 
PHYSICS AND BIOLOGY 
edited by Richard H. Enns and Billy L. Jones, Simon 
Fraser University, Robert M. Miura, University of 
British Columbia, and Sadanand S. Rangnekar, 
Simon Fraser University 
620 pp., illus., 1981, $75.00 

BlOSALlNE RESEARCH 
A Look to the Future 
edited by Anthony San Pietro, Indiana University 
Examines the ways in which salt and brackish water 
can be used for food and industrial production. Volume 
23 in the Environmental Sciences Research series. 
592 pp., illus., 1981, $65.00 

PROGRESS IN MEDICAL 
RADIATION PHYSICS 
Volume 1 
edited by Colin G. Orton, Wayne State University 
School of Medicine 

404 pp., illus., 1982, $45.00 

MITOCHONDRIA 
by Alexander Tzagoloff, Columbia University 
Details recent discoveries involving the structure and 
function of mitochondria, particularly those dealing 
with the genetic makeup of their DNA. 
A volume in Cellular Organelles, a series edited by 
Philip Siekevitz,. 
approx. 350 pp., illus., 1982, $42.50 
paperback text: $1 9.95 

CELL BIOLOGY OF 
EXTRACELLULAR MATRIX 
edited by Elizabeth D. Hay, Harvard Medical School 
436 pp., illus., 1981, $39.50 

HISTOLOGICAL ATLAS OF THE 
LABORATORY MOUSE 
by William D. Gude, Oak Ridge National Laboratory, 
Gerald E. Cosgrove, San Diego Zoological Society, 
and Gerald P. Hirsch, Veterans Administration 
Wadsworth Hospital Center 
An extensively detailed and illustrated atlas of tissues 
and organs of mice. 
164 pp., illus., 1981, spiral bound: $25.00 
text adoption price on six or more copies: $1 7.95 

MOLECULAR BIOLOGY, 
PATHOGENICITY, AND ECOLOGY 
OF BACTERIAL PLASMIDS 
edited by Stuart B. Levy, Tufts University School of 
Medicine, Royston C. Clowes, The University of Texas 
at Dallas, and Ellen L. Koenig, Pedro Henriquez Urena 
Universidad Nacional 
720 pp., illus., 1981, $59.50 

GEOTHERMALENERGY 
DEVELOPMENT 
Problems and Prospects in the 
Imperial Valley of California 
by Edgar W. Butler and James B. Pick, 
University of California, Riverside 
An intriguing sociological analysis of the preliminary 
impact of the development of geothermal resources in 
the Imperial Valley. 
approx. 350 pp., illus,, 1982, $39.50 

PLENUM PUBLISHING CORPORATION 
233 Spring Street, New York, N.Y. 10013 
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HP 8450 u v ~ v i s  spectrophotometer 

When performance must HEWLETT 
be measured by results PACKARD 

ler servlce n~--',r 39' 





. . . Over one 
megabyte of 
user%khble RAM for your HP9845! * 
Yes, you read 
megabyte of L 
for your 9845! The lnfotek AM 458 RAM. Data-base routines. sorts $3.500 per 
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 
inwlve any modification of your 
HP 9845. 

Inf otek 
Systems 

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

European users contact: 
IN FAX 
P,.--, ,+," nr,̂ l* ,-+, P-LU 

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. 

524 K byte board. 

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. 

-r ---------- SCI 2182 1 1 Name Title I 
I Street I 

1 country Phone I 
I Wehave 

No. of units Make Model 
I 

I I LUI I IPULCI r I UUULL~ UI I l u n  

Neustrasse 9, 6231 SchwalbachITs. I 
West Germany, No. of units Make Model 

I 
06196-86067. Telex: 41 831 0 insy d 1 I 
A Product of Hewletr-Packard Circle No. 373 on Readers' Service Card 1177 



Jim Elman has convinced us that 
it would be smart to pay him to 
do  what he would want to do 
even if he had no job. It is not a 
typical story. 

At the edge of the Genesee 
River, just outside his office at the 
~ o d a k  Research Laboratories, 1 
Elman engages in an activity he 
began as a high school sopho- 
more. He is collecting material to 
start yet another culture of Vorti- 
cella sp., an ubiquitous ciliate 
protozoan usudiy pic- 
tured thus: 

When Elman finished 
up a senior project on 
c r x . 4  ..&..A:-.- -$ T,. l?,...L".,- 

a serious protozoologist. 
Elman solved this problem 

without-at least not inimedi- 
ately-diverting himself from his 
assigned duties. The adhesive disc 
on which Vorticella stands pro- 
kided his solution. Most serious 
proto~oolvgists concern them- 
selves more with activity within 

Additionally, Elman pointed out 
that the infrared spectrum of the 
adhesive used by the protozoan 
Stentor for anchoring its foot bears 
a remarkable resemblance to that 
of ionized polyglutamic acid. 

Elmari talks like an  industrial 
research chemist because now he is 
one, in addition to being a proto- 

the cell itself than with 
the stalk that attracts at- 

tention at first sight of this 
anchored creature. But 

3 C I V I  SLUUICS UI  I u n u p r ~ ~ y u  serious protozoolo- 
(a protozoan similar to Vor- o not work for high- 
ticella) at St. Michael's nology companies. 
College of the University of Elman showed us that for its 
Toronto, he accepted employ- anchor this one-celled creature 
ment at Kodak in the section of secretes an instant-acting under- 
the Research Laboratories that water adhesive. He then came up 
works 011 adhesives, a subject with a plan for two different spec- 
pertinent to the manufacture ms to provide some 
such multilayer products as p nto what's going on there 
tographic film. Elman did not lly. And he demonstrated 
thereupon cease thinking of ristic configu~ations of 
self as a serious protozoolo the adhesive buildup, depending 

ture of the svnthetic sub- 
to be made to realize they needed 

L - I  - - -- 1 .\I 
63 Eavman Kodah Company, I982 

-.. .--. --.. ~- - - - 

strate he presented to Vorticella. 

zoologist. 
Past experience has shown us 

that the rare instances where high- 
grade curiosity pays off make sci- . . ---, .. ..,.,,.,,. ,.., , ,,,,,,:,,11., 
CIILC a W I I I I I I I I ~  galllc cc .uuuu~~c .a~~y  
for both producer and consumer of 
products still far over the horizon. 



" -  - - -  - - - -  
a Lowest adsorption losses 

Highest chemical resistance, with 
autoclavability 
Widest range of molecular weight 
CU~-O% (50-1,000,000) 
High flow rates 

- - - - - - - - . - - - 

Ultraf iltration 
Nuclepore, the membrane innovation company 
of the 80's, has introduced three new ultrafiltra- 
tion membranes for molecular separations that 

membranes offer new levels of precision to research, labora- 
tory medical, and industrial processes. 0 

These new membranes add up  to  a significant 
advance in ultrafiltration technology that com- 

0 

plements our precision microfdtration products. 

For complete details, call o r  write for our new 
technical brochure, "Molecular Separations with 
Ultrafiltration? 

7 0 3 5  Commerce Circle Pleasanton. CA 9 4 5 6 6  
Phone: (415) 462-2230 Telex: 337751 







V~ga brings -I 
custom polynuckotid~ synt h~sis 

out of t h ~  dark aa~s. I Just a year ago, finding a source for 
custom polynucleotide synthesis was 
like trying to change lead into gold. 
Now, we can not only give you the 
custom polynucleotides you need. 
but we can supply them quickly 
and at excellent prices. Vega is the 
reliable source of custom products 
you've been looking for to speed 
your genetic research. 

Vega produces custom polynu- 
cleotides by solid phase techniques 
using Vega-manufactured reagents 
and the Vega Polynucleotide Synthe- 

sizer. Because we perform syntheses 
with our equipment, Vega offers the 
best delivery and prices available. We 
schedule the custom synthesis upon 
receipt of your order, and give you a 
firm delivery date. You receive 
a fully purified and sequenced 
polynucleotide that meets our rigid 
standards for quality assurance. Call 
us toll free at 1-800-528-4882 for a 
quotation on any length of nucleotide 
up to an entire gene. 

a -  
To receive a free poster of the 
above illustration, just send us your 
name and address. 

Division of Vega Biotechnologies, Inc. 
Post Off ice Box 1 I648 
Tucson, Arizona 85734 
Telephone: (602) 746-1401 
Telex: 165572 (VEGA BIO TUC) 



Quality is an important consideration in 
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 
quality balance? Compare any balance 
to OhausB in these five key areas. 

PRICE 
Ohaus has 75 years of experience in 

I 
high volume, low cost, high quality American 
manufacturing know how. That's why BUILT~IW EXTRAS 
Brainweigh'" balances are priced at or below Brainweigh balances are designed to make your 
major makes. In factl list prices work easier: Recessed controls prevent accidental 

start at only $1,195. 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 

Seven Brainweigh balance models let you select cleaned. 
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. 

O W S  
BRAINWEIGH EucTRonK 

BAuwcEs 

FLEXIBILITY Get all the facts you need to weigh balance quality. Contact 
your Ohaus dealer for a no-obligation demonstration or 

Select a Brainweigh balance now and add more send the coupon for complete information. 

capability when you need it. Ohaus offers five - - - - - - - - - - - - - - - - - - - - - 
economically priced interfaces to connect your I Ohaus Scale Corporation 

29 Hanover Road balance with almost any computer, calculator or I ,lorham ,ark, ,, 07932 
printer. All it takes is a screwdriver and a few 1 (201) 377-9000 

minutes of your time. 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 

Ohaus balances are built to take constant use. I Name Organization 

Whether it's daily in the lab or a full three shifts I Address City State- 

on the production line. And if it's ever needed, I Phone l 1 

I Copyright Ohaus Scale Corporation 1982. Ohaus Fast Turnaround factory service is avail- I Ohaus and Brainweigh are trademarks of Ohaus Scale Corporation. 
able On every balance-in or out of warranty. I Prices and specifications subject to change without notice. 

See us at Pittsburgh Conferen-s 753-755 
Circle No. 143 on Readers' Senrice Card 
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pruning of a tree can promote . . . its 
health," application of this philosophy to 
individual small science projects would 
undoubtedly be detrimental. Many mod- 
est continuing grant awards are already 
marginally operational because they lag 
behind inflationary pressures. Cutbacks 
in the total amount of federal monies 
available for competing renewals or new 
proposals would shrink the level of such 
activity, and rather than select for inno- 
vation could give rise to the survitral of 
"safe" data accumulators. The net result 
of "pruning" 12 to 15 percent of federal 
basic research funds would be contrary 
to the national interest. The deliberate 
implementation of such a sustained poli- 
cy would bring about the disappearance 
of the current cadre and the next genera- 
tion of highly qualified, university- 
based, academic researchers; this would 
cause, in turn, the eventual dependence 
of the United States on foreign develop- 
ments for its future agricultural, medical, 
energy, and defense technology trans- 
fers. 

STUART W. TANENBAUM 
School of Biology, Chemistry, and 
Ecology, College of Environmental 
Science and Forestry, 
State University of New York, 
Syracuse 13210 

Scientific ~ n ~ i i s h  

The report by B. J. LaBonte and R. 
Howard (20 Nov., p. 907) reassures me, 
not only that the sun's radius still con- 
forms to specs, but also that scientific 
English is alive and well. After reading 
the second sentence in the third para- 
graph, I cannot resist adding: 

Strange new words I relish 
Like nectar or tonic. 
I now know my line printer 
Is boustrophedonic. 

DAVID P. STERN 
31 Lakeside Drive, 
Greenbelt, Maryland 20770 

Newton's Malady 

Leonard Goldwater's criticisms of the 
use of hair to demonstrate possible mer- 
cury poisoning of Isaac Newton (Let- 
ters, 13 Nov., p. 742) should not pass 
without comment. Numerous investiga- 
tions into mercury in hair have shown 
that it is a reliable and sensitive method 
for assessing mercury ingestion. For ex- 
ample, when thousands of Iraqi peasants 

ate grain contaminated with extremely 
high doses of organic compounds of mer- 
cury there was a strong correlation be- 
tween the concentration of mercury in 
their hair and the severity of the symp- 
toms of mercury poisoning ( I ) .  People 
who have consumed fish contaminated 
by mercury (minimata disease) show 
very high hair concentrations of the ele- 
ment, as do those who have eaten con- 
taminated meat (2). A study in Italy of 
workers exposed to mercury contamina- 
tions from industry showed that hair was 
a more sensitive method of monitoring 
than blood (3). It is difficult to believe 

therefore that the high levels of mercury 
in Isaac Newton's hair were not due to 
mercury poisoning. 

I also question Goldwater's etymology 
of the phrase "as mad as a hatter." I can 
find no reference to the phrase "as mad 
as an adder" in any contemporary dictio- 
nary or in Roget's Thesaurus. Nor does 
it occur in the Oxford Dictionary of 
Proverbs, which, however, gives the 
date of the first recorded use of "mad as 
a hatter" as 1837. Although there are no 
contemporary references to the use of 
mercury in the treatment of felt hats 
before the middle of the 19th century, it 

VIRTIS ANNOUNCES 
A NRIV 

WORLD SERIES 
WITH 65 WINNERS 
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is generally agreed that the process had 
probably been in use since the early part 
of the century; therefore, the phrase 
"mad as a hatter" must have first ap- 
peared shortly after the use of the pro- 
cess became widespread. Before that the 
English simile for madness had always 
been "mad as a March hare," a phrase 
which the Middle English Dictionary 
traces back to at least the 14th century, 
but gives no mention of adders. 

Finally, it is by no means a certainty 
that Alice's Mad Hatter was an Oxford 
furniture dealer. The increasingly fre- 
quent use of the phrase in the middle of 
the 19th century may well have been 
sufficient to have drawn it to Lewis 
Carroll's attention. 

MARTIN R. LAKER 
Department of Child Health, 
University of Bristol, 
Bristol BS2 8BJ, England 
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Polarization 

The editorial by F. Karl Willenbrock 
(18 Sept., p. 1319) points to the decline 
of U.S. technological preeminence. This 
retrogression is not limited to steel, auto- 
mobiles, and electronic devices. It also 
applies to nuclear power and compo- 
nents, big ship construction, dredging, 
and other fields. 

How is the nation to mobilize its scien- 
tific and technological resources, grant- 
ing that a tripartite effort by industry, 
government, and academe is needed? 
What common objective can give them a 
focus? 

In the case of Sputnik, the common 
chord was the fear of a spacial overview 
and a threat to our national security. Is 
there a purely economic or "moral 
equivalent" of war? Can a long-range, 
relatively vague probability pump the 
necessary adrenalin into our social struc- 
ture to enable us to surmount the rival- 
ries and internal competitiveness that 
pervade the U.S. psyche? 

It will first be necessary to alter the 
polarization that has crept into our atti- 
tudes. Industry now feels beleaguered by 
government; government feels it is the 
sole protector of the public; and aca- 
deme is an orphan seeking "overhead" 
funds from industry and a few crumbs 
from the belt-tightening operations of 
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government. The permit process, that 
legislated gauntlet to be run in order for 
any large endeavor to be translated from 
concept to construction, is a typical ex- 
ample of this polarized attitude. In most 
instances, the academic sector provides 
ammunition for both sides. 

It is essential that we begin to regard 
society's needs as matters for a different 
procedure-not adversary, but selective. 
A common need must be met by a con- 
certed effort to find the best of many 
alternatives. None of these will be per- 
fect, nor will all possible questions ever 
be answered. We must rewrite the Na- 
tional Environmental Policy Act in a 
positive vein and try to find the best 
alternative rather than attempting to 
avoid all evil. 

Only in that way will we discover how 
to meet the challenge of international 
competition in all arenas. 

EUGENE H .  HARLOW 
PRC Harris, Inc., 
4151 Southwest Freeway, Suite 395, 
Houston, Texas 77027 

Antinuclear Activism 

Constance Holden's informative arti- 
cle of 12 February (News and Comment. 
p. 878) bears the title "Antinuclear 
movement gains momentum," yet it 
deals entirely with antinuclear war activ- 
ism in the United States. 

The distinction between the two is 
hardly trivial. As George Kistiakowsky 
recently said: 

[Wle have problems in trying to redirect the 
public fear of nuclear plants into fear of 
nuclear war. When you get emotional about 
nuclear plants and don't care about nuclear 
war, it's worrying about a pimple on your 
cheek when you have a goodly case of cancer. 

WILLIAM SPINDEL 
Ofice of Chemistry and Chemical 
Technology, National Research 
Council, Washington, D.C. 20418 

Correction 

An article reporting a congressional hearing 
on the National Cancer Institute (NCI) (News 
and Comment, 20 Nov., p. 887) incorrectly 
states that the institute allowed an unnamed 
individual to produce a preparation called 
"Jim's Juice" under what is known as  a 
"compassionate investigational new drug" 
permit. The NCI, which does not have au- 
thority to issue such IND's, was not involved 
in the matter. 

The article also refers to  an internal memo 
written by an NCI researcher about the al- 
leged misuse of an experimental drug called 
Mitoxantrone. The drug in question was one 
known as M-AMSA, a new agent against 
acute leukemia. 

The connectors are 
b d t  into the tubing -. 

BUBBLE TUBING 
Bubbles every 36 inches form 
female connectors when cut. 
Adjacent cuts form tapered 
male connectors. Wall 
thickness is held constant 
throughout. 
PACKAGING 
50 foot coils in dispenser 
boxes for easy handling and 
storage. Four sizes fit most 
needs. 
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EW ENGLAND 
SYNTHETIC DNA 
OLIGOMERS From 
New England Biolabs now has available defined sequence oligonucleotides at low 
cost to the scientific community. 
Our current products are listed below. All are tested to meet rigorous standards. 
For example, each linker or adapter is labelled with 32P and ligated with T4 DNA 
ligase. The ligation mixture is recut with the appropriate restriction enzyme. These 
results are included with each product. 

PRIMERS 
MI3  Sequencing Primer 

d(TCCCAGTCACGACGT) 
M I  3 Reverse Sequencing Primer 

d(AACAGCTATGACCATG) 
MI3  Hybridization Probe Primer 

d(CACAATTCCACACAAC) 

pBR322 BamH-l Site Primer 
d(CCACTATCGACTAC) 

CUSTOM SYNTHESIS 
We offer a custom synthesis service 
where defined ol igodeoxyr ibo- 
nucleotides can be made to your 
specification. 
Please call us at (617) 927-8576 to 
discuss your needs. 

Send for our latest catalog. 

LINKERS 
BamHI 

d(CGGGATCCCG) 

Bcl I 
d(CTGATCAG) 

Bgl II 
d(CAGATCTG) 

Cla I 
d(CATCGATG) 

Eco RI 
d(CGGAATTCCG) 

Hind Ill 
d (CAAGCTTG) 

Kpn I 
d (TGGTACCA) 

Pst I 
d (GCTG CAG C) 

Pvu I 
d(CCGATCGG) 

Pvu II 
d (CCAG CTG G) 

Sac I 
d (CGAGCTCG) 

Sal I 
d (GGTCGACC) 

Sma I 
d(CCCGGG) 

Xba I 
d (CTCTAGAG) 

Xho I 
d (CCTCGAGG) 

-- - 

ADAPTERS * Sma I Linker must be ordered separately. 

BamHI Hind Ill 
AGCTCCCGGG 

Eco RI 
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GGGCCC" GGGCCC * GGGCCC * GGGCCC* 
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Cooperation in R & D: Whose Responsibility? 
Spurred by competitive and financial pressures, U.S. research labora- 

tories in universities, industry, and government are searching for collabora- 
tive agreements to improve their performance. Many successful arrange- 
ments are being expanded and new ideas put forward. The National Bureau 
of Standards (NBS) has had considerable experience in cooperative re- 
search arrangements, and some thoughts based on our experience may be 
useful to others. 

While some U.S. institutions are finding it possible to agree on long-term 
and comprehensive multimillion-dollar research ventures, we have found 
that cooperative efforts need not be long-term nor restricted to "big ticket" 
items. The big national research facilities must be shared, as we share our 
research reactor, synchrotron radiation source, and other facilities, but 
these need not be the models for all cooperative ventures. Our Research 
Associate Program has fostered a variety of useful cooperative research 
programs, many of which require little in the way of unique facilities and are 
narrow in scope. Each agreement has been tailored to fit the work at hand 
and the capabilities and goals of the participant. 

Over the past decade, NBS initiated a series of research projects to 
improve our knowledge of the properties of liquefied natural gas (LNG) 
mixtures, containment materials, and measuring techniques. About half the 
work was funded by relatively small-scale cooperative programs with 
industry, particularly under the aegis of the American Gas Association. At 
one point we put together a 19-member consortium of natural gas users, 
importers, and utilities for a single project to develop a good equation of 
state for LNG. One of the most successful projects, backed by NBS, the 
American Gas Association, the Maritime Administration, and the American 
Bureau of Shipping, was simply to produce a well-documented, easy-to-use 
handbook of data for LNG users. Typically, it took 9 to 18 months to make 
the arrangements for a project in the LNG program. Likewise, we recently 
announced a major cooperative program with the American Society for 
Metals to collect evaluated alloy phase diagram data and make the data 
available through a computerized information system. 

These are only two examples of the variety of our joint research ventures. 
About 100 industrial research associates and 40 postdoctoral fellows are 
working today at NBS. More than 325 professors and students are stationed 
in NBS laboratories each year under various guest worker arrangements. 
We have education agreements with 100 universities and colleges and joint 
research programs with the Electric Power Research Institute, the Gas 
Research Institute, the American Dental Association, the American Society 
for Testing and Materials, and others. 

In carrying out cooperative research programs, one must be persistent, 
attentive to detail, and involve both the technical staff and managers in the 
initial detailed formulations and the later critiques of progress. In all our 
agreements there has been no substitute for the involvement of bench 
scientists and engineers. Laboratories wishing to collaborate in research 
should seek the advice of all potential participants, whether they are in 
industry, universities, or government. At NBS all research managers are 
encouraged and expected to make such interaction a way of life. That 
concern is manifested by daily contact with university and industry peers 
and users and by a variety of formal evaluation panels involving scientists 
and engineers selected by the National Academy of Sciences and the 
National Academy of Engineering. This kind of regular interaction fosters 
an environment that is receptive to cooperative research. 

The pluralistic nature of American society presents a real variety of 
opportunities for cooperation, and these opportunities should be imagina- 
tively explored. It is up to managers and researchers to be ambitious and 
innovative in their planning for cooperative research and to have the will to 
work out seemingly small but nevertheless crucial details of mutual under- 
standing.-ERNEST AMBLER, Director, National Bureau of Standards, 
Washington, D.C. 20234 
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