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hydrophihe Bio-Gel P offers the To Lear 'how to make a gr 
..  lowest level of charged sites (1 .teq/ tion sysf'. for your application., re"<.t 

 dry g) choose from ten fractiona- our new echnical Bulleti tO73'' 
tion ranges, each available in very 

- ji. fine to large bead sizes. 

Bio-Gel A agarose gels. Highest reso- 
/ tution a rapid flow rates characterize 

Bio9. upphes everything you these high strength, ultra-pure gels. 2200 Wright Avenue 
; IA fo/ a great gel filtration system This uncompromising performance Richmond, CA 94804 
'from t best packing to the best results from the exceptional uniform- 
(and most affordable) columns. Plus of their bead sizes. ' Phone (415) 234-4130 ity . Choose from Rockvilte  N.Y. (516) 764-2575 
all the assistance you need in choosing five fractionation ranges extending Outsi North America: 
the optimum system for desalting, mo- up to 150,000,000 Daltons. 
lecular weight determinations and ' Vi una (022?) 85 91 99, 
fractionations of macromolecules. Econo-Columns. First class perfor- Munich 089-1411 0 11, Milan 21 38 751 

mance at economy prices. In fact, Alphen . dR.ijn (The Netherlands) 
Bio-Gel? P polyacrylamide gels. Econo-Columns match the perfor- 01720-29208, GlattbruggSwitzerlarid 
These well established gels are un- mance of columns costing three 01 810 16.77, Watford (U.K.) 
surpassed for separation of proteins times as much. Thirty-three sizes to Watford.40322/3 
up to 400,000 Daltons. Extremely choose from, including new 75.nd 

100 cm lengths-perfect for high 
resolution separation of proteins by. 
gel filtration. 

Circle No. 104 on Readers' Service Ca 

12 OCTOBER 1979 iii 



ISSN 0036-8075 

12 October 1979 SCIE NCE 
Volume 206, No. 4415 

LETTERS Burt's Data: Dorfman's Analysis: D. D. Dorfrnan; The Future of Education: 
A. I. Tannous;]. C. Stanley and W. C. George.142 

EDITORIAL Department of Energy-University Relationships: R. A. Youn.149 

ARTICLES Solid-State Photoelectron Spectroscopy with Synchrotron Radiation: 
J.H. Weaver and G.Margaritondo.151 

CHESS: The New Synchrotron Radiation Facility at Cornell: B. W. Batterman 
and N. W. Ashcroft.157 

Inner-Shell Electron Spectroscopy for Microanalysis: D. C. Joy andD. M. Maher 162 

Precision Optical Testing: J. C. Wyant.168 

Nondestructive Evaluation: G. S. Kino.173 

Radar Measurement of the Upper Atmosphere:]. C. G. Walker.180 

Magnesium Isotopic Composition of Interplanetary Dust Particles: T. M. Esat et al 190 

NEWS AND COMMENT MX Missile to Roam 200 Racetracks.198 

Jere Goyan Brings Innovative Record to FDA.200 

Nationwide Protection from Iodine-13 I Urged.201 

Briefing: Carter's Tellico Decision Offends Environmentalists; 

Running on Empty; Agent 007.202 

RESEARCH NEWS Blood Substitute Passes Its First Test.205 

Cathleen Morawetz: The Mathematics of Waves.206 

D,.OARD OF.WREOTOR.$ OWARDE. DAVID  Pres erR P esident Ele I MARTIN 14. UA4MINQS ANNA J HARRiSON Rtfring Prest em Chaimn n 

NAI.EM.l.N AND MATHEMA StAb PHY$IGSB OH MiSIiW C) ASTRONOMYtO) 
SERETARIE$  Grreit'Bi khoff Arthux I. S hewiow Fred elo.' ' Peier'S C t 
AAAS'SETtOK$' Reined $rh Roll M S ciar Willis 4?Aly tGWerRzeI 

fSYCHOL GY(J)   co- 'ENQINEFRING(M) 
' s'K'G sham David L Sills Mel in Kr.zberg ' ' ' D"1'CD k 'r 

'awlord Gill LindI Dens L 1-lall . ' ' ' ' nald E, M we 
Fletcher 0. W I n CerId Wilkop Jr PHARMACEUTI AL SCIENCE (5) MATIONC.OM AN 100.MMUNICATIQN.(T 

Her 1dM Fulirnar M.lie.MR ind rson 

DIViSI ALASKA DIVISION IACIfIC DiVISION SOUThWE$TSRN AND ROCKY MOUNTAIN DIVt$I0 
Daniel BRa ins T Neil Devie WiIiiemLSim Alan.5 V in.Hen 4. Shine hate Ba b 
President a utive Se retary nisidant '. ' ' Se 'at -Treasurer ' Presid nt' Ex8 utive Officel 

SCIENCE I pubflehei weekly on Fri4y, except th* leet week In Decereber, by the Areedan Aesocielkin for the Advenoemnen of Science 1515 Maesaihueette Atentie, NW, 'WashIngton, D.C. 
*0005. Se end- lass postage (publicationNo. 4844e0)pad at Washington DC and at an eddi i nal entry, NQti ombine with ma oIentifio Miiethly . C pyrght 19 9 bythe Amen an Associati ' for 
the Advan.cement of S Ian .0 mast i individ.I"m.ennbe ship a d bscnpon 1 issues) $ 4 Domeeti iri4fituti nal scnipilo.( 1issue4 $70.Fraigin poe extra.Canada $12, ther'(surface.ma 
$1&, ar-sun'a a Amsterdam $40. First 'ass. eirmeiischooI year ancte udent tee o request. Sin Ia c ie.S request Ohange' 

.limit B weeks. giving old arid new.'4dd.reaxes and seven-digit acc unt umber Post.$1.50 ($Z by m.all); ack issues $.5 ($3 by mail,; seer m'rates on 
indexed in the Reader's Guide to Ceriodi Uterafureand in s5verai sp alized indexes 



AMERICAN ASSOCIATION FOR THE ARVANCEMEN.T OF" tCXENCE 

BOOK REVIEWS Natural Order, reviewed by D. Ospovat; The Inequality of Pay, R. W. Hodge; 
Spencer Fullerton Baird and the U.S. Fish Commission, V. De Vecchi; 
Eleonora's Falcon, T. I. Cade and A. L. Clark; Instabilities in 
Dynamical Systems, R. L. Devaney; Books Received.208 

REPORTS Continental Breakup by a Leaky Transform: The Gulf of Elat (Aqaba): 
Z. Ben-A vraham etal.214 

Size of the Permo-Triassic Bottleneck and Its Evolutionary Implications: 
D.M.Raup.217 

Estuarine Influences on a Continental Shelf Plankton Community: 
R. E. Turner, S. W. Woo, H. R. Jitts.218 

Expression of the Eseherichia coli Cell Division Gene sep Cloned in a 
X Charon Phage: C. A. Irwin et al.. 220 

Calcification of Differentiating Skeletal Mesenchyme in vitro: 
I. Binderman, R. M. Greene, J. P. Pennypacker.222 

Calmodulin Activation of Adenylate Cyclase in Pancreatic Islets: 
I. Valverde etal.225 

Cerebellar Plasticity: Modification of Purkinje Cell Structure by 
Differential Rearing in Monkeys: M. K. Floeter and W. T. Greenough.227 

Exercise During Development Induces an Increase in Purkinje Cell Dendritic 
Tree Size:]. J. Pysh and G. M. Weiss.230 

Holographic Assessment of a Hypothesized Microwave Hearing Mechanism: 
A. H. Frey andE. Coren.232 

Human Chorionic Gonadotropin: Induction of Ovulation in the Squirrel 
Monkey: W. R. Dukelow.234 

Technical Comment: /3-Galactosidase and Selective Neutrality: R. Holmquist 
and T. Conroy.235 

PRODUCTS AND Altitude Chambers; Molecular-Weight Detector for Gel Permeation 
MATERIALS Chromatography; Electron Microscope; Spectrometer; Monoclonal 

Antibodies; Electronic Neuron; Modular Microsyringe; Literature.236 

COVER 

41KB MC CORMACK JOHN C. SAWNILI. WILLIAM T GOLDEN WILLIAM D. CAREY 
IIJSSELLW. PETERSON CHEN NING YANG Treasure ExeoutlveOlficer Synchrotron radiation emitted by 240- 
SEOLOGYANDGEOGRAPHY(E) BIOLOGICALSCIENCES(G) ANYHROPOLOGY(H) megaelectron-volt electrons circulating 
.inn Hoover Donald S. Fanner James B Watson in Tantalus I, the electron storage ring 
lamoh E. Bisque WalterChavin Priscilla Reiril  at the University of Wisconsin-Madi- 
uIEOICALSCIENCES (N) AGRICULTURE(0) INDUSTRIALSCIENCE(P) son, hitting the tip of a single crystal 
theodore Cooper J. Lawrence Apple Herbert I. Fusfeld 
.eah M Lowenstein Coyt T.Wilson Robert L. Stem rod of LaB6. The sample in the ultra- 
STATISTICS (U) ATMOSPHERIC AND HYDROSPHERI GENERAL (X) high vacuum photoemission chamber is 
ichardL.A dareon SCIENCES (W) Ruth B Pitt at the focus of an electron energy ana- 
Ezra Glasar Eugene W. Bierly S. FredSinger lyzer. Electrons excited by soft x-rays 

Glenn R. Hilet 
and vacuum ultraviolet radiation es- 
cape through the crystal surface car- 
rying with them valuable information 

the Amen an Association for the Advancementof Science was founded in 184$ and incorporated In 1874. lisobjects about their energies and momenta in- 
ire further the work of scientists, to facilitate cooperation among them, tfosfe scientific freedom eildresponsibillty, side the crystal. See page 151. [C. G. 
o improve the effectiveness of scIence in the promotion of human wellare, end I Increase public indenstending and Olson, Ames Laboratory, U.S. Depart- 
ipprecistion f the mportan andpnomiseof the methods of science Inhuman progress ment of Energyl 
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For details about the Meeting program. 

as well as housing and registration 
forms see the Preconvention issue of 
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What 

Beckman 
'U 

promises, 
SIP delivers 

Beckman promises Ahtex-the new brand name that 
means high quality in eleCtroChemiCal products, 
including analog and digital pH meters, electrodes, 
dissolved oxygen products, and a complete new line 
of ion selective analyzers, electrodes and supplies. 
SIP delivers Altex-in the fastest, most economical 
way possible. Our computerized ordering network links 
25 warehouses which have Altex products in stock 
ready for delivery today. Five hundred responsive sales 
representatives are ready to help you meet your 
analytical testing needs-and we service what we sell. 
Beckman promised you wouldn't have to wait to buy 
the best-and you don't when you order from SIP. 
MANUFACTURED BY 

BECKMAN 
DISTRIBUTED BY 

O scientific products 
DIVISION OF AMERICAN HOSPITAL SOPPLY CORPORATION 
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Technical 
for impatient 

a. Torque test, axle bolt. Type 667 Coaterless film. 
b. CRT graphic display. Type 084 film. 

c. Interferometric evaluation of flat mirror with laser light.Type 57 High Speed 4 x 5 film. 

d. Converter circuit inspection 700x, scanning electron microscopeType 52 Fine Grain 4 x 5 film. 
e. Memory circuit, lOOx.Type 665 Positive/Negative film. 



photography 

If you need photographs of lighting is built in and framing 
your work, why sit around is automatic. So all you have 
waiting for them? With to think about is the picture. 
Polaroid instant photographic You can even use the CU-S to "" 
equipment you get imme- capture a transient image on a /  5>7 

diate results. cathode raytube %i<;"' ' ;e"" /5 / 
Our wide range of equip- Many cameras and instru- frK>' 

ment lets you record every- ments can be adapted quickly 
thing from microbes to metal and easily for instant pho-... 
stress tests. With Polaroid tography with Polaroid film 
self-developing films you can holders (3).They come in 
have professional quality 3 models to handle 3 different 
results in color in 1 minute, or sizes of Folaroid Land film  '> / / 

in black and white (with or (31,4 x 41/44 x 5, and 8x10 in.),  
without a usable negative) in so you can get instant results 'i 
seconds. And our equipment in almost any format. 
is simple to use. So you can Many other manufacturers  

take the photographs you of cameras and instruments 'a" 
need without needing to also supply Polaroid Land e'?> 
know a lot about photography. camera backs that adapt their  "<2. 

The MP-4 Multipurpose equipment to instant photog- 
camera (1) is a versatile, self- raphy. These backs use 9 
contained photo studio any- different convenient Polaroid 
one can operate. It uses 14 pack films, so you can see 
different Polaroid instant films your project in a new light. 
to keep you out of the dark- To find out how you can  .iiiiW5"""' ""'' "" 

room. And it copies, delivers get instant results, mail the " '5>' 7 

close-ups, reductions, macro- coupon below. Or if you're a 
photographs and photo- very impatient person, call 
micrographs, to bring your us toll-free from the conti- 
answers to light. nental U.S. at 800-225-1618 

Our CU-S Close-up camera (from Massachusetts, call 
(2) is a lightweight, hand-held collect 617-547-5177). 
system you can take almost And stop tapping your foot  "'j)  
anywhere and get instant while you wait for your photos <'' '2>1%' 
photos from 1/4 to 3 times life to come back from the lab  f)V' '4 $ 
size. Exposure is easy to set, 4gir"' 

Polaroid corporation Polaroid K - -- 
Industrial Marketing, Dept. A4355 575 Technology Square cambridge, Mass. 02139 I'm impatient. Please send me more information on howl can use 
Polaroid instant photography in my work. Instant Laborator" rlIIU res _________________ 1 Name_____________________________________ 

Title ______________________________________________________________________________________________ 
company 
Address_______________________________________________ 
city State__________ Zip 
current camera or instrument______________________________ 
Application or need___________________________________ 
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THE 
HYDRAULIC 
DRIVE/STEPPEW 
ALTERNATI 0 

At last Unprecedented microposi- 
tioning capability and low cost 
And the nicest thing about 
Burleigh's all piezoelectric 
Inchworm55 Translator Systems isn't 
their compactness and ease of 
use Or the unique optical readout 
accurate to 2,um Or even their 
interfaceability with most micro, 
mini, or mainframe computers. It's 
the fact that unlike messy hydraulic 
drives or vibration-prone stepper 
motors the Inchworm is capable of 
an amazing 20 nanometer resolution 
over 25 millimeters of travel. 

The Inchworm can be controlled '" 

from an optional hand held unit. Com- 
mand the Inchworm to go forward or 
backward. Choose the step size and speed. 
Even select the zero point. And when 
you're done, the rgeter reads position 
relative to the zero point you chos 

Position 
electrodes. 

cells both in ' 

vivo and in Cxyophysics Ltd. 
vitro. Position  Tel (0865) 722824. 
microelec- England 
trodes for cophysics SA 
intracellular  " Tel 950 67 78 France 
or extracell-  crxrophysics SA 
ular recording.  Tel 329520 Switzerland 
Translate the  cwophysics GmbH 
stage in an x-y ,, Tel 06151-74081. 
microscope for West Germany 
specimen scanning. Marubun Corporation 

The Inchworm is a better Tel (03) 622 8151, Japan 
alternative to hydraulic drives / Quentron Optics Ptyi Ltd. I 
or stepper motors. The motion Tel (08) 466121 Australia 
is smooth and no conven- >"K.<' I  Banin Enterprise Co., Ltd. 
tional micropositioning de- /7 .fy Tel 361-9423 
vice can match it for precision  __ Isramex Company Ltd. Tel 248213 
anc accuracy. It's reliable 
too with five years of history 
behind us, 
est representative to find out bLrIeI1 

So call Burleigh or the near- Burleigh Instruments, InC 
why the Inchworm Translator Burleigh Park, Fishers, NY 14453 
is a better alternative, Circle No. 183 on Readers' Service Card (716) 924-9355 Telex 97-8379 
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Instructors in today's univer- microscope technology Called flatness of field and image 
sities and teaching labs are CF optics, it's a development brightness. In fact, CF optics 
engaged in influencing a critical so revolutionary that it repre- bring to Nikon resolving 
element of our common future. sents far more than a refinement, power closely approaching 
The scientists, doctors and It stands as nothing less than theoretical limits. 
researchers of tomorrow. The an entirely new standard of Today's students need the 

'"5'5 day has long since passed light microscope performance. ultimate. Nikon. The difference 
7 when these special students A standard against which all between seeing and not seeing. 

could learn with scaled-down others will be measured. Knowing and not knowing. 
 instruments. The difficulty of To achieve this dramatic For further information on the 

the challenges they face, the breakthrough, Nikon engineers entire line of Nikon nstruments for 
elusive nature of the answers combined a new, extra-low scientific education, contact: Nikon Incorporated. Instrument Division, 
they seek, demand sophis- dispersion glass with an inge- Ehrenreich Photo-Optical Industries 
ticated instruments equal to nious concept in optical design Inc. * 623 Stewart Avenue, Garden 
the quest. to virtually eliminate chromatic City, NY 11530. 1161 222-0200. 

Now, with a single stunning aberration. The Nikon CF Look to Nikon 
innovation, Nikon has produced system delivers unparalleled -m  
an unprecedented advance in resolution, color fidelity, BlickenSie auf Nikon 
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IN SCIENTIFIC EDUCATION, 
LOOK TO NIKON. 

I OPTIPHOT MICROSCOPE Ill SMZ-ZO ZOOM STEREO V BIOPHOT MICROSCOPE 
WITH HFM - New research MICROSCOPE WITH TEACHING WITH PROJECTION HEAD - 
microscope featuring revolutionary HEAD - High resolution zoom Designed to meet the most demand- 
CF optics for unsurpassed resolution stereo microscope with the ability to ing requirements of the researcher 
and contrast. Accepts full line of photograph actual stereo pairs by and photomicrographer, it offers CF 
Nikon accessories. Shown here with the simple touch of a lever. Features optics and unexcelled ease of 
the advanced, computer controlled a continuous zoom over a wide operation. The image quality must 
HFM camera system for consistently magnification range. Teaching head be seen to be believed. Projection 
correct exposures - automatically allows simultaneous observation. Head with high resolution 6" screen 

Each viewer sees an erect, includes PS CF 1 ox eyepiece. 
II LABOPHOT MICROSCOPE unreversed image. 
WITH TEACHING HEAD - 

Laboratory microscope featuring IV SC MICROSCOPE - Sturdy 
unsurpassed CF optics, designed microscope ideal for student or 
with special attentions to reliability laboratory use. New optical design 
and simplicity of operation. Teaching with field-flattenirl9 optical system 
head accepts standard binocular or provides higher contrast images 
trinocular body tubes, features 360 with superior resolution. A variable 
independent rotation, and white or solid state illuminator provides 
green illuminated arrow pointers brilliant, even lighting. Also avail 

with a prealigned Hoffman 
Modulation Contrast System. 

III IV V 



If the lights go off, 

worry about the patients. 

Don't worry about the blood. 

Tissue samples, cell lines, pure 
cultures, stored blood-they're all 
safer in ultra-low temperature freezers 
from Forma Scientific. If power fails, 
a product stored in one of our 
freezers at -750C will only "warm 
up' about 5.50C in the first six hours. 

Forma insulates its freezer 
cabinets with a minimum 5 inches of 
high-density foamed-in-place urethane 
to assure stable temperature. That's 
one of the reasons we can guarantee 
a low temperature of -850C in a // 

?900F ambient-a promise no other 
manufacturer matches. 

Write for more information on 
Forma chest and upright storage 
freezers. One less thing to 
worry about. 

Model 8200 
Upright Biological Storage Freezer 

Where technology begins with imagination.  FOrifla Scientific 

h F DIVISION OF MALLINCKRODT, INC. 
BOX 649 MARIETTA, OHIO 45750 TELEX 24-5394 
TOLL FREE USA 800-848-3080 OHIO 614-373-4763 
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From the people who brought you new convenience 

and reproducibility with the first. 

TheFirstTranslutionKit Our first translation kit saved you the difficulty of 
 preparing your own lysate for cell-free translation 

I?> S55th55s5s5>1>s'>k'ty>"byP"5'i 
>1 ly 7>55?? >st>dy>g 555' s>d 55'?> >t>st>?>55>5s>dy>f tudies, gave you a system free of 5  

p5>5>55>5'> NstssIyd >5 "s p>s>5>s>sy>'>'i'. 1'55'5>55i5?, mRNA and high in protein synthesis activity, and 
hig5>'s5'i's5'y5>sss>ssdq>sIity>5'st>5' ss 5'5'5'> s  
thstis5'7d>stsstisg 5'755'I>t5' "'5 5' 
Msthks>iss,L'l>SSI >sisyth>ki> -,,,,., >, . a 

. assured you of components tested for compatibility 
nd reproducible results. All told, it was an excellent 

5' 5. >5'> . '>5>5 
R55'5.A>5' 5> "5>' '5?"'>) 5' 

'>5' ' >5'5'>5' And you ang.trId.f>7> Sb?>?> 55' 5, '5> >5' 
excuse to stop cultivating rabbits. Our second 

DI 0,oserulabits gg'5'fi'?> kit does all of the above, '. But, 
- 'lsss'ddy>s' / instead of Methionine, L-[35S], the tracer is Leucine, 

L-[3,4,5H]--specially optimized for use with this 
- system. Here's what our Leucine Translation Kit 

AII1 contaIns: 
IJ NewEnaIandNucIearK,> 

I v-> . Rabbit reticulocyte lysate Treated with 
micrococcal nuclease to inactivate endogenous 
mRNA and tested to guarantee high protein synthe- 
sis activity. 

High activity 3H tracer NET-460T, Leucine, L-[3,4,5-3H], >llOCi/mmol. 
Special lots are prepared and tested for incorporation into protein using this 
cell-free translation system. 

Translation cocktail All the necessary components for proper translation 
conditions, including buffer, biogenic polyamine, and energizer. 

Control mRNA Purified mRNA to check the biological activity of the system. 
$alts and sterile deionized water Selected and prepared to minimize 

potential ionic or enzymatic inhibition of the system. caution: Not for use in humans 

Instructions for use The protocol is 
straighiforward and includes suggested . 

assay procedures. 
Sonowtherearetwo,andqpjylwo, 

translation kits. Call us tQl I-f ree for 
details on either or both. 

New England Nuclear 
549 Albany Street Boston Mass 02118 
Gail toil free 800 225 1572 
(In Massachusetts and International 617-482-9595) 
NEN chemicals GmbH 0 6072 DreleiCh W Germany 
Daimleratrasse 23. Posttah 401240. Telephone 106103165034. Telex 417993 NEN D 
NEN canada Lid. 2453 46th Avenue. Lachine. Que H8T 3C9. 

Telephone 5146364971. Telex 05821808 
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"SOUTHERNS" 
HAVE BECOME 
ROUTINE- 

NOW "NORTHERNS" 
CAN BE TOO. 

First there was BASS for "Southern" transfers and "shotgunning". 
BA85 succeeds so well because it's pure nitrocellulose, en- 
abling you to get a high degree of transfer of DNA from gels, 
bacterial iind plaque lawns. And you're assured of maximum 
hybridization with DNA or RNA probes, resulting in more 
intense bands or spots. 

13A85 is available plain or gridded. In circles, rolls, squares, 
strips or full sheets. 

And now there's TranSa.BindrM for "Northern" transfers. 
Transa-i3ind can be used to transfer RNA or proteins in 
"Northern" blots, following procedures of Alwine, et al. 
PNAS. 74(12)1977. Activation is accomplished by diazotiza- 
tion of the Transa-Bind medium resulting in covalent bonding 
of RNA or proteins to the paper medium. RNA can then be 
hybridized with labeled DNA or RNA and autoradiographed 
= all without fear of losing RNA from the transfer medium. 

Transa-Bind is available in two chemical forms to suit your 
spicific needs: NBM (nitro-form), and ABM (amino-form). 
Complete instructions, edited by Alwine, are inclUded with 
each order. And it's specially packaged in opaque bags, sur- 
rounded with N2, to make sure it arrives fresh. 

BA85 and Transa-Bind. Now - two fine transfer media 
from S&S. 

Schleicher& Schuell 
Keene, New Hampshire 0343 1 
Schlcicher & Schuell, Inc. 

Schicicher & Schull GmbH, 1)3354. 
D>Issel, West Geromny 

Schicicher & Schiill AG, 8714, 
feldhach ZI'l, Switzerlan(l 
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How can you get a bigger byte 

without a ballooning budget 

Use MAXIBOXTM 

m - - m m - - ---- - m - - - - ----- -, Simply stated for the product OEM concerned FEmave a representative call me 

with simplified design and maximum return on I 0 Send me a detailed technical summary I plan to purchase in  I 

investment the MAXIBOX offers the greatest I approximately months I NAME _________________________ I 
price/performance advantages available in a TITLE__________________________________________ 

32 bit minicomputer I u 
To find out more about the MAXIBOX return COMPANY ____________________________________ 

the coupon for additional literature, I ADDRESS _____________________________________________ I 
specifications and pricing information Or call : CITY ___________________________ STATE ______________ 
SYSTEMS toll free LP.OIEU.. - - - - - - - - - - - - ZIP - - - - - 

J 

Proven COMPUTER Performance 

SYSTEMS toll free product information service 1 800 327 9716 
Systems Engineering Laboratories Inc 6901W Sunrise Blvd Ft Lauderdale FL 33313 (305)587 2900 1979 
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.Scientists and engineers find 
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Interfocing power Today s 
Hewlett4>ackard desktop ciw. 
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t0 i levels) Enhanced 

BASIC and HPL. programming 
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you up to 449K b4es Qf fully 
usable memory; another offers 
assembly lnquge Jrnple 
mentiinq yoxr' d"'ac.quisi>tion 
and control s">'>'' simple s "> 

choosing from one 01 four inter 
fice proto s on plug n cds? 
lIP 1$,  rlIel, $(t)or 

232-C 
Dys, irzs*ezd of weeks Yu can 
unpack a szstem and have it 
up and running on a pro4uctxon 
line or in t1e lab in about one 
third of the time you*d expect 
Days, instead, of weeks or even 
months 
From lab t production Me Once 
it's up, your test and control Friendly 
system can move with ease from Togethet 
one environment to another witb the 
with ' n "' o "' har " dwa " re ' or operating power to 
system changes This kind of hhdle your 
fle,dbility coupled with the pow-' bi data ac4ustor an 
er and sophistication of todays controt problems, to 
models, makes an HP desktop day s systens tetassi""" 
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Photomicrograph of villus in section of small intestine, 125X1 magnification, is a simulated video image. 
Photomicrograph by Jack Kath, from Nikon's Small World Contest. 

Ikegarni videomicroscopy 
for science, medicine, and industry. 

What the human eye can see through the microscope the Ikegami ITC-240 
color TV camera can deliver to an Ikegami (or any other) TV monitor or 
video tape recordei And it does this job precisely and easily. 

The camera's flawless color fidelity, achieved by the prism-optic three-tube 
JTC 240 reveals the most subtle distinctions in cellular or metallurgical struc- 
tures The ITC 240 offers the best view to everyone of what the microscopist 
sees The camera head can be adapted for use in training, gross specimen 
studies, surgical mici oscopy, surgery, and gastroscopy. 

The Ikegami JTC 240 is a true hands-off camera when used in its micro- 
scope configuration It cares for itself by automatically compensating for 
variations in light intensity when microscope objectives are changed. It re 
tains its white balance for 30 hours in a memory circuit so that constant read- 
justment is not necessary. 

The Ikegami interfaces with monocular and trinocular clinical or research 
microscopes The complete system consists of a camera head, control unit, 
cable stand variable neutral-density unit, and necessary optical coupling. 

The dependability essential to a medical video camera is built into the 
ikegami JTC 240 based on Ikegami's camera design experience. 

Complete details or a demonstration are available from an Ikegami dis- 
tiibutor or contact Ikegami Electronics (USA) Inc., 37 Brooke Ave., May-  
wood N J 07607 (201) 368-9171. California (213) 328-2814. Texas (713) 
455 0100 

ITC-240 medical TV camera from Ikegami 
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VWRdeflvers VWR 
Beckman S Scientific 
Altex Brand makes it even better 

with fast delivery. The Products. .full line of Beckman's Altex 

SIMF'LY THE EASIEST AND.. brand products is sold and ment For details, 
EAS.ILY THE BEST. That's.. serviced at all our 31 offices, contact your nearby 
the comprehensive Altex line in major cities V\NR Scientific sales 
of Beckman products. It 
includes analog and digital office or write for 
pHmeters,oxygen free literature today. 
analyzers, ion-  VWR. WHERE MEETING 
selectiveaa  SCIENTIFICNEEDSISA 
lyzers, electrodes, A 
buffers, standards, Beckman quality and VWR Scientific Inc. 
accessories and . VV\/R convenience. An 
supplies, unbeatable combination that 5UbSIdIaUy of Univar 

You know Beckman brings you the final answer P0. BOX 3200, SAN FRANCISCO, CALIFORNIA 94119 (415) 469-0100 
makes the best. And now, in easy, accurate measure 
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WE GET AROUND. 
ReVCO? has made quite a name for itself in a lot only product of its kind listed by Underwriters Labo- 

of foreign languages. ratories, Inc. 
In fact, you'll find our products in some of the Next, take where we build our products. Every 

most remote corners of the earth. (At last count space-saving Revco product is made in one of the 
people were relying on Revco in 143 countries.) All world's few plants designed exclusively for the manu- 
because of our very sophisticated sales and service facture of ULTra-Low? temperature equipment. 
network. Take the way we build the Revco line. Each 

Naturally any product demands routine service, product is engineered for maximum efficiency and 
We just want to make sure that when your Revco lower operating costs. 
freezer needs servicing, it gets it from somebody who Take all this into consideration and we're sure 
routinely services Revco products. you'll insist on Revco. 

This is why the same Revco product 
performance developed in the United States works FREE. THE REVCO PEN 
equally as well in Spain, Japan or South America. THAT WRITES IN 143 LANGUAGES. 

So if you're in the market for a product and 
service that's good enough to travel abroad, imagine 
how good Revco products and services are right 
here at home. Take pen in hand and order the Revco catalog 

WHY WE'RE NUMBER ONE. showing the complete line of Revco freezers. When 
You'll be surprised to learn that our product line you do, we'll send the Revco pen that writes on most 

is our only product line. It's not a side line. Arid its the any surface. And in 143 languages. 

R EIjICO The world's leader in ULTra-Low? temperature equipment. 
Refrigeration Products Division/Rheem Manufacturing Company 

1100 Memorial Drive, west Columbia, SC. 29169 Telephone C803) 796-1700 TwX: 810-666-2103 Cable: Revco 
134 Circle No. 135 on Readers Service card SCIENCE, VOL. 206 



Take another 
book 

Your free 1979-80 Suggested applications Free of charge 
with relevant references for most .. . to receive your new catalog, Miles Biochemicals products. Listings are cross-indexed simply fill out and mail the coupon 

Catalog under major subject and individual below. 

980 products product headings. ResearchlPesponselResponsibility 
... comprising 2,000 product sizes 150 fact-filled pages 
and types. Product groups include . .. including datagram numbers for mU 
immunochemicals, lectins, blood 24-hour ordering and technical! Division IVI I LE S 
proteins, electrophoresis appara- service information to aid you with 
Ins and reagents, polypeptides, special orders. uis 

nucleic acids, recombinant re- 
agents, enzymes, and companion 
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Murphy's Law, 
amended. 

Murphy's law states: "If anything can go wrong it And all the while our R&D staff, who developed 
will go wrong." the world's most referenced LSC cocktails, is at 
NEN has amended Murphy's law as follows: If work improving on them. 
anything can go wrong with an LSC product we All of the above is being done to justify your 
make, it will go wrong in our quality control de- confidence in New England Nuclear, world leader 
partment, not in your experiment. And if it does, in LSC chemicals and staunch believer in Murphy's 
down into our waste tank goes the lot, law, as amended. Send for our LSC products bro- 
Such occurrences are rare, because during the chure and the latest volume of ourLSC Applications 
preparation of each lot we test for color, opacity, Notes, both free. 
chemiluminescence, and photoluminescence 
potential. We run chromatographic purifications LJ New England Nuclear 
throughout. 
Then each lot has Call toll-free: 800-225-1572 to prove itself - -- - 549 Albany Street, Boston, Mass. 02118 in performance with actual LSC 

(In Massachusetts and International: 617-482-9595) 
samples-the kind of samples 
you'll be counting. With some - .. - - NEN chemicals GmbH: 0-6072 Oreieich, W Germany, 

cocktails twenty or more kinds , -v - POSIfaCh4O124Q 85034, Telex. 4-17993 NEN 

of samples are run to assure NEN canada Ltd., 2453 46th Avenue, Lechine, Oue. H8T 3C9, 

reliable performance in the cock- Telephone 514-636-4971, Telex: 05-821808 

tail's intended use. 
Beyond the rigor of this testing, 
helpful service waits. Our LSC 
Applications Laboratory investi- 
gates and publishes solutions to 
counting problems-yours for 
the asking. Our representatives 
are the best-trained in the 
industry. 
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Now you can weigh with ana- features include a built-in micro- electronic top-loaders. In addition, a 
lytical precision (0.1 mg) on a fully processor, instant electronic taring, door-activated switch blocks dis- 
automatic electronic top-loader memory and weight recall, BD play of the last digit except when 
or on a fully automatic electronic output for printer connection, and a both chamber doors are closed, 
suspended-pan balance, as the large, bright digital display with thereby preventing air current- 
weighing situation or your personal reading stability indicator. Pan induced instability of the readout. 
preference dictates. access is provided from the top and With a capacity of 166g, larger 

The new top-loader that weighs both sides of the glass enclosed pan and larger weighing chamber, 
with analytical precision is our weighing chamber. the 2003MP is more versatile and 
Model 1201 MP. compact and very For 0.1mg precision in an elec- somewhat more costly. 
affordable, this addition to our popu- tronic analytical balance, we offer For literature write: Sartorius 
lar 1200 Series has a capacity of our new Model 2003MP. Fully Balances, Division of Brinkmann 
30g and weighs to 0.1mg at the automatic push-button operation Instruments, Inc., cantiague Road, 

touch of a button. Its many advanced and other features are similar to our Westbury, N.Y. 11590. 

Sartorius introduces an 
electronic top-loader with 
the same precision (0.1mg) 
as our new electronic 
analytical balance. 

AUTOMATIC 
"? ELECTRONIC 

 TOP-LOADING 
BALANCE WITH 
0.1mg PRECISION, 
MODEL 12O1MP 
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CA SELECTS Will Keep You Informed 

We've added more new tQpics to the CA SELECTS series. See For Yourself, 
Now there are 80 reasons to look into CA SELECTS, Get a FREE Issue 
the current-awareness service from the publishers of of CA SELECTS 
CHEMICAL ABSTRACTS. 

To receive a FREEissue of CA SELECTS, indicate the 
CA SELECTS brings you... topic(s) pertaining to your interest from the list below. 

* Informative abstracts of current chemistry.related We'll also send complete ordering instructions but you 
literature won't be obligated to order a subscription. 

* Your choice of subject coverage, from the topics 
listed below 

CTS 
9 Delivery every two weeks 

All this at a price you can afford. 

r mm mm m - m - m - - m mm clip This Form (or Mail a Photocopy) Today mm - mm mmmmmmm m mm mq 

lIS Now- 80 Topics 
I I 
* Please send me my free issue(s) of CA SELECTS, povering the topic(s) * I have indicated below. Also send complet ordering instructions. I 
* El Adhesives 
* El Analytical Electrochemistry I understanJ this request does not obligate me to or4er a subscription. 

I El Animal Longevity & Aging 
El Anti-Inflammatory Agents & Arthritis El Herbicides El Psychobiochemistry 
El Antitumor Agenfs El High Speed Liquid Chromatography El Radiation Chemistry 
El Atherosclerosis & Heart Disease El Infrared Spectroscopy (Organic El Raman Spectroscopy U 

I El Batteries & Fuel Cells Aspects) * El Recovery & Recycling of Wastes El Biogenic Amines & the Nervous System El Infrared Spectroscopy (Physicochemical El Silver Chemistry 
El Biolqgi al Information Transfer Aspects) * El Solar Energy 
El Blood Coagulation El Insecticides El Solid & Radioactive Waste Treatment 
El Carbon & Heteroatom NMR* El Ion Exchange El Solvent Extraction 
El Carcinogens, Mutagens, & Teratogens El f3-Lactam Antibiotics El Steroicjs (Biochemical Aspects) 

I El catalysis (Applied & Physical Aspects) El Liquid Crystals El Steroids (Chemical Aspects) El Catalysis (Organic Reactions) El Liquid Waste Treatment El Substituent Effects & Linear Free 
El Chemical Hazards, Health, &. Safety El Mass Spectrometry Energy Relationships 
El Coal Science & Process Chemistry El Metallo Enzymes & Merallo Coenzymes El Surface Chemistry (F'hysicochemical I 
El Colloids (Applied Aspects) El Moessbauer Spectroscopy Aspects) I 
El ColloiIs (Macromolecular Aspects) * El New Books in Chemistry El Thermochemistry I 
El Colloids (Physicochemical Aspects) El Organic Reaction Mechanisms El Trace Element Analysis U 
El Computers in Chemistry El Organofluorine Chemistry El x-Ray Analysis & Spectroscopy I 
El Corrosion El Organophosphorus Chemistry El zeolites * I 
El Crystal Growth El Organosilicon Chemistry I 
El Detergents, Soaps & Surfactants El Organo-Transiion Metal Complexes * New as of July 1979 I 

* El Drug & Cosmetic Toxicity El Paper & Thin-Layer Chromatography 1 
* El Electrochemical Reactions El Photobiochemistry Mail Coupon To: I 
* El Electrodeposition El Photochemistry I I El Electron & Auger Spectroscopy El Pollution Monitoring Chemical Abstracts Service 

El Electron Spin Resonance El Prostaglandins 
* (Chemical Aspects) El Proton Magnetic Resonance * Marketing Department - SMA * 
I El Energy Reviews & Books P.O. Box 3012 1 
* El Engine Exhaust Columbus, Ohio 43210 U.S.A. I 
* El Environmental Pollution 
* El Flammability I 
I El Flavors & Fragrances Name _________________________________________________________________________ U 
I El Food Toxicity U 
I El Forensic Chemistry Title ______________________________________________________________________ I 
I El Fungicides I 
I El Gas Chromatography Organization 
I El Gaseous Waste Treatment Address ____________________________________________________________________________ I 
* El Gel Permeation Chromatography I 
I El Heat-Resistant & Ablative Polymers I 
Im m pE m mm m m m m m m m - m m m m m m m m m m m m m m m m m m m m m m m m m  m - mm m mumuiusd 
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Is your work at the 
cutting edge of imagination? 

Then Rolex wants to 
help you change the world. 

The five Rolex Awards for Enterprise, 7 The Environment. Projects in 
in the sum of 50,000 Swiss francs each, are / this category will be concerned pri- 
conferred to provide financial help for proj-  - manly with our environment, and 
ects which seek to break new ground in should seek to protect and preserve, 
their particular sphere, and which capture or to improve, the world around us. 
the spirit of enterprise shown by Rolex and In addition to the 50,000 Swiss 
Rolex owners. francs, each of the five winners 

The kind of enterprise that takes a man I will receive a specially inscribed 
like Julian Nott to world record-breaking - Rolex Chronometer. 
altitudes in hot-air balloons, Sir Edmund - For an Official Application 
Hillary to the top of Everest. Or Dr. Bill / Form with detailed rules and con- 
Lasley, a previous Awards for Enterprise winner, ditions write to: 
into new methods for saving and breeding rare The Secretariat, The Rolex Awards for Enterprise, 
species of birds. P 0. Box 178, Dept. 300, 

These people epitomize the spirit of 1211 Geneva 26, Switzerland. - 
enterprise. The 1981 Rolex Awards for Enter- Send your name and - 
prise seek others like them whose proposals for address and state the general 
projects fall into any of three general categories: nature of the project you 

Applied Sciences and Invention. Projects are considering. 
involving a step forward in research, experimen- Entries must then be > - 
tation, or application in the general field of submitted in English on 

science and technology, the Official Application - - 

- 1ploration and Discovery. Form and reach the Secretariat -- 
Projects involving exploration before April 30th, 1980. 

- or discovery will be concerned The Rolex Awards for Enterprise 
- primarily with venturesome selection process is exacting and arduous, 

I undertakings or expeditions, Winners will be notified in December 1980, 
- and should seek to inspire our and their names will be published in the 

- - tmagination, or expand our - international editions of Time and Newsweek 
knowledge of the world magazines in May 1981. 

in which we live. 

ROLEX 

The Rolex Oyster Perpetual Day-Date Chronometer 
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whether he did so. The evidence for the 
fabrication was presented in my original 
article, which I ended thusly (p. 1184): 

B on apatite! scientist will rest with future historians of be- 
The final judgment on Burt's honesty as a 

havioral science. It is hoped that the foregoing 
analyses will contribute to a fair and reasoned 
judgment in this matter. 

Finally, I believe that Hearnshaw has 
provided us with a fair and reasoned 
judgment in this matter. 

DONALD D. DOREMAN 
Department of Psychology, 
University of Iowa, Iowa City 52242 

- - - -  References and Notes 

- 1. Some other corrections to the letter from Ru- 
bin and Stigler are the following: (i) I did show 
that rescaling the IQ assessments to fit a normal 

 * curve and then reweighting along rows does not - - - - - - - - - - - imply that the column totals will fit a normal curve; (ii) since Burt did not rescale his assess- 
ments of social class to fit a normal curve, there 
is no a priori reason why his tables should be 

The youngest member of the growing LKB family of Ultrogel? approximately multivariate normal." More- over, marginal normals do not imply linear 
chromatography and gel filtration media is a unique beaded form of regression. 

microcrysas trapped in a highly cross-linked agarose 2. P. B. Vernon, Intelligence: Heredity and Envi- ronment (Freeman, San Francisco, 1979). 
network. Tradenamed HA.Ultrogel?, the medium is recommended 3. Indeed, Quetelet presented that distribution of 
for adsorption chromatography when it is important to have high Scottish chest-circumferences as a striking ex- ample of a normal curve in his Lettre XX of the 
flow rates, resistance to pH as high as 13 and to SDS, urea and work cited by Rubin and Stigler [A. Quetelet, 
other denaturing agents. Lettres . . . sur la The'orie des Probabilitds Ap- 

pliqude aux Sciences, Morales et Politiques 
Another new member is UltrogelAcA -202, an agarose-polyacrylamide (Bruxelles, 1846)1 and fitted it to the normal curve. The fit was striking. 

type very high in acrylamide, very low in exclusion range. It is ideal for 4. According to Hearnshaw, the Conway of 1959 
desalting and for separation of peptides, oligosaccharides and other was an invention of Burt's [L. S. Hearnshaw, 

MW compounds. Uniform, rigid beads provide much sharper Cyril Burt: Psychologist (Hodder and Stough- low ton, London, 1979)]. than previously available commercial products. 5. J. Conway, Brit. J. Stat. Psychol. 12, 5 (1959). 
peaks 6. K. Pearson, Ed., Tables for Statisticians and 

Still three other new additions to the LKB line are Ultrogels A-2, Biometricians, Part II, (Biometric Laboratory, 
A-4 and A-6. Straight agarose types, they give excellent results University College, London, 1931). I am deeply indebted to Roger Milkman for in- 
with affinity chromatography as well as gel filtration. The very valuable assistance and to Robert Hogg for 
high exclusion limit of Ultrogel A-2 makes it a fine tool for gel filtration some statistical assistance. 
of large nuclear fragments and viruses. 

Each of the new Ultrogel grades - and each of the four existing 
members of the LKB family - is characterized by a narrow, 
well-defined particle size distribution curve. You have no fines The Future of Education 
to contend with. And each grade comes pre-swollen, ready to use 
direct from the bottle. You can run your column the same day In his editorial, "Education for the 
you prepare it. 21st century" (14 Sept., p. 1087), Philip 

If you have not examined LKB Ultrogel media latley, you are in for a H. Abelson addresses one of the most fun- 
pleasant surprise. Contact LKB today for full information on damental issues of our time-how to re- 
this growing family. shape and relate our educational system 

to the future condition and needs of Amer- 
MW exclusion ican society and "somehow manage to 

MW fractionation limit avoid enormous trauma during the transi- 
Ultrogel % Acrylamide % Agarose range (globular " He out for 

(linear) proteins) tions that lie ahead. singles 
AcA-202 20 2 i,000 to 15,000 22,000 discussion the threat of "a shortage of 
AcA-54 5 4 5,000 to 70,000 90,000 trained people [scientists and engineers] 
AcA-44 4 4 10,000 to i30,000 200,000 
AcA-34 3 4 20,000  350,000 750,000 capable of meeting society's physical 
AcA-22 2 2 100,000 to 1,200,000 3,000,000 needs" and shows how the educational 
A-S 0 6 25,000 to 2,400,000 4,000,000 
A-4 0 4 55,000 to  20,000,000 system suffers from mediocre perform- 
A-2 0 2 120,000 to 25,000,000 50,000,000 ance ''in counseling the young.'' He 
HA * <5,000,000 5,000,000 highlights various aspects of this particu- 
5hydrnxyapatite lar educational problem and suggests ap- 

propriate solutions. 
This is excellent as far as it goes; but 

the title of the editorial calls for much 
more. The tremendous changes that lie 

LKB Instruments Inc. ahead for our society will be traumatic 
12221 Parklawn Drive Rockville, MD 20852 and, as Abelson says, "Education stands 

301: 881-2510 Telex: 8-9682 
29A-309 out as the best basis for hope. 
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whether he did so. The evidence for the 
fabrication was presented in my original 
article, which I ended thusly (p. 1184): 

B on apatite! scientist will rest with future historians of be- 
The final judgment on Burt's honesty as a 

havioral science. It is hoped that the foregoing 
analyses will contribute to a fair and reasoned 
judgment in this matter. 

Finally, I believe that Hearnshaw has 
provided us with a fair and reasoned 
judgment in this matter. 

DONALD D. DOREMAN 
Department of Psychology, 
University of Iowa, Iowa City 52242 
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bin and Stigler are the following: (i) I did show 
that rescaling the IQ assessments to fit a normal 

 * curve and then reweighting along rows does not - - - - - - - - - - - imply that the column totals will fit a normal curve; (ii) since Burt did not rescale his assess- 
ments of social class to fit a normal curve, there 
is no a priori reason why his tables should be 

The youngest member of the growing LKB family of Ultrogel? approximately multivariate normal." More- over, marginal normals do not imply linear 
chromatography and gel filtration media is a unique beaded form of regression. 

microcrysas trapped in a highly cross-linked agarose 2. P. B. Vernon, Intelligence: Heredity and Envi- ronment (Freeman, San Francisco, 1979). 
network. Tradenamed HA.Ultrogel?, the medium is recommended 3. Indeed, Quetelet presented that distribution of 
for adsorption chromatography when it is important to have high Scottish chest-circumferences as a striking ex- ample of a normal curve in his Lettre XX of the 
flow rates, resistance to pH as high as 13 and to SDS, urea and work cited by Rubin and Stigler [A. Quetelet, 
other denaturing agents. Lettres . . . sur la The'orie des Probabilitds Ap- 

pliqude aux Sciences, Morales et Politiques 
Another new member is UltrogelAcA -202, an agarose-polyacrylamide (Bruxelles, 1846)1 and fitted it to the normal curve. The fit was striking. 

type very high in acrylamide, very low in exclusion range. It is ideal for 4. According to Hearnshaw, the Conway of 1959 
desalting and for separation of peptides, oligosaccharides and other was an invention of Burt's [L. S. Hearnshaw, 

MW compounds. Uniform, rigid beads provide much sharper Cyril Burt: Psychologist (Hodder and Stough- low ton, London, 1979)]. than previously available commercial products. 5. J. Conway, Brit. J. Stat. Psychol. 12, 5 (1959). 
peaks 6. K. Pearson, Ed., Tables for Statisticians and 

Still three other new additions to the LKB line are Ultrogels A-2, Biometricians, Part II, (Biometric Laboratory, 
A-4 and A-6. Straight agarose types, they give excellent results University College, London, 1931). I am deeply indebted to Roger Milkman for in- 
with affinity chromatography as well as gel filtration. The very valuable assistance and to Robert Hogg for 
high exclusion limit of Ultrogel A-2 makes it a fine tool for gel filtration some statistical assistance. 
of large nuclear fragments and viruses. 

Each of the new Ultrogel grades - and each of the four existing 
members of the LKB family - is characterized by a narrow, 
well-defined particle size distribution curve. You have no fines The Future of Education 
to contend with. And each grade comes pre-swollen, ready to use 
direct from the bottle. You can run your column the same day In his editorial, "Education for the 
you prepare it. 21st century" (14 Sept., p. 1087), Philip 

If you have not examined LKB Ultrogel media latley, you are in for a H. Abelson addresses one of the most fun- 
pleasant surprise. Contact LKB today for full information on damental issues of our time-how to re- 
this growing family. shape and relate our educational system 

to the future condition and needs of Amer- 
MW exclusion ican society and "somehow manage to 

MW fractionation limit avoid enormous trauma during the transi- 
Ultrogel % Acrylamide % Agarose range (globular " He out for 

(linear) proteins) tions that lie ahead. singles 
AcA-202 20 2 i,000 to 15,000 22,000 discussion the threat of "a shortage of 
AcA-54 5 4 5,000 to 70,000 90,000 trained people [scientists and engineers] 
AcA-44 4 4 10,000 to i30,000 200,000 
AcA-34 3 4 20,000  350,000 750,000 capable of meeting society's physical 
AcA-22 2 2 100,000 to 1,200,000 3,000,000 needs" and shows how the educational 
A-S 0 6 25,000 to 2,400,000 4,000,000 
A-4 0 4 55,000 to  20,000,000 system suffers from mediocre perform- 
A-2 0 2 120,000 to 25,000,000 50,000,000 ance ''in counseling the young.'' He 
HA * <5,000,000 5,000,000 highlights various aspects of this particu- 
5hydrnxyapatite lar educational problem and suggests ap- 

propriate solutions. 
This is excellent as far as it goes; but 

the title of the editorial calls for much 
more. The tremendous changes that lie 

LKB Instruments Inc. ahead for our society will be traumatic 
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adequate training of scientists and engi- The first step is to locate intellectually 
neers, there will be increasing and more talented youths who attend school in a 1Near! 

traumatic social, psychological, econom- seven-state area (Maryland, the political 
ic, and political needs that must be met. entities that touch it, and New Jersey), 
To provide adequate training of person- chiefly by means of an annual talent 
nel to meet such needs, the educational search. Any seventh grader, or a youth 
system must undergo basic changes, in in a higher grade who is of seventh- 
substance and method, at various levels, grade age, who scores in the top 3 per- continuously 

Another aspect of the problem is the lag cent on national norms for the mathe- 
between the national educational estab- matical, verbal, or total composite score variable 

lishment and the rapidly expanding field of a school-administered standardized length 
of future studies. A wealth of knowl- achievement-test battery such as the chromatography 

edge about probable future trends and Iowa Test of Basic Skills may register for column 
alternatives, in all aspects of society, the talent search with our Office of Tal- 
has been accumulating rapidly in re- ent Identification and Development 
cent years, by which training institu- (OTID) and take the College Board's 
tions could be guided in measuring up to Scholastic Aptitude Test (SAT) in the 
changing conditions and demands. nationwide January administration. The For gel filtration, 

A third feature that must be addressed key concept is that this three-part (ver- ion exchange, 
relates to the inner space of man. The bal, mathematical, and English composi- affinity and 
startling findings of scientific research in tion) SAT is difficult enough to assess the 
recent years, at the frontiers of physics, mental power and precocity of these - dsorption chroma- 
chemistry, biology, psychology, physiol- youths, most of whom are four or five tography-the new 
ogy, neurology, and other fields, have school grades below the last 2 years of LKB 2137 column 
been converging in such a manner as to senior high school, when the test is usu- - adjusts to any 
create a revolutionary concept of human ally given. We consider that a participant length from 5 to 95 
nature and its world. The traditional im- in the talent search reasons ex- cm. No longer do 
age of man and his perception of reality, ceptionally well mathematically if he or you need different 
to which the educational system has she scores at least 500 on the SAT, length columns for 
been anchored, is steadily fading away. which is above the average of college- each technique. 
A new image is arising with outstanding bound 12th-grade males and roughly the Now, simplify 
components, such as human potential for upper 1 percent of 11- to 12-year-old inventory, cut costs 
creative unfolding is infinite; the child is boys. About one-fourth of the males and 
born with an innate biological pattern one-eighth of the females in the talent dramatically! 
that should be the primary guide for its search do this well. Comparable criteria In minutes you 
education and development; the struc- are 430 for the verbal SAT and 43 for can have a com- 
ture and functions of the brain (or rather the Test of Standard Written English, on pletely jacketed 
brains) are revealed and understood as the latter of which SMPY's girls exceed high-resolution 
never before, opening the door for new the boys. - column of optimum 
insights into human perception, motiva- Although the SAT is invaluable for length. For either 
tion, emotion, memory, learning, con- identifying highly able youths, even with descending or 
sciousness, and self-awareness; and new three scores it has little diagnostic pow- - ascendin flow. For 
and baffling dimensions of reality are en- er. The high scorers need to be further g 
countered in the realm of subatomic studied with tests difficult enough to sharper, more 
physics. determine their specific knowledge and symmetrical peaks 

The crucial question that concerned aptitudes. For example, how well do than ever before. 
leaders of thought and policy must an- they score on the College Board's This versatile 
swer is how to bring this emergent, revo- Mathematics I and II achievement column comes complete with 
lutionary image of man and his world in- tests or the mathematics test of the flow adaptors. The price? 
to the heart of the educational method at American College Testing (ACT) Pro- Less than you pay for other 
all levels, gram? How much general science do suppliers' flow adaptors alone. 

AFIF I. TANNOUS they know, as evaluated by the ACT- 
6912 Oak Court, Natural Science Reading test, the college 
Annandale, Virginia 22003 level of Educational Testing Service's Contact LKB today 

Sequential Tests of Educational Progress for full details. 
In his editorial of 14 September, Abel- (STEP) in Science, or the College 

son calls for better career guidance of Board's Physics achievement test? How 
able youths. In the Study of Mathemati- much Algebra I can they do, even before 
cally Precocious Youth (SMPY) at the taking the course? How apt are they in 
Johns Hopkins University, we have mechanical reasoning (for example, as 
worked out and tried what is called the measured by one of the Psychological LKB Instruments Inc. 
4D (Discovery, Description, Develop- Corporation's tests), spatial relation- 
ment, and Dissemination) model with ships, nonverbal reasoning (we like the 12221 Parklawn Drive 
more than 10,000 mathematically gifted 36-item, difficult Raven Progressive Ma- Roekyille, Maryland 20852 
junior high school students (chiefly sev- trices Test), and so forth? What are their 301: 881-2510 
enth graders). We believe it provides the vocational interests, attitudes, and val- 13 A - 301 
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Now you can choose 
from two series of Beckman 

ultracentrifuges. 
L8's -The Most Advanced L5B's -Efficient, economical 

The results of six years of intensive research, the Model The Model L5B's have a host of proven features for 
L8s are so remarkable, separating your samples rapidly and economically. They give 
so advanced that you convenience in the Automatic mode, with flexibility 
they introduce a new in the Manual mode. 
era in preparative A Dry Cycle keeps moisture out of the rotor chamber 

- - - ultracentrifugation. keeping your ultracentrifuge always ready to run - the next 
Discover features hour or the next day. 

like the Ultra-8TM drive, 0 to 400C operation 
a frequency-controlled lets you run physiological 
induction motor that samples at body tempera- 

 drives the rotor directly ture, increasingly impor- 
from inside the vacuum tant in a variety of research. 

- - system. We warrant the And the L-5B drive is 
complete Ultra-8 drive for 16 billion revolutions! powerful and efficient with  

Microprocessor Control lets you select rotor speed, run its DC electric design.  
time, and other parameters by a finger touch control panel - Four models are 
no knobs or switches. available, from  

The Memory-PacTM Programmable Module 50,000 rpm to 
is the ultimate in automation. You can program! 75,000 rpm. 
reprogram it in seconds. For duplicate runs For information on the L8, write for Brochure 
using the same rotor speed, temperature, etc., SB-580; for the L-SB, write for Brochure 
just insert it in the L8: you get error-free SB-540- to Beckman Instruments, Inc., Spinco 
runs with no time spent in setups. Division, 1117 California Avenue, Palo Alto, 

There's a Dry Cycle to remove moisture from *-.---- .-, CA 94304. 
the chamber, an w2t Integrator with recall 
capability, built-in slow-start programs, and 
internal diagnostic systems for simple servicing. 

Choose from three models up to 80,000 13  C .. ru  I%I 
Circle No 197 on Readers' ServIce Card 

rpm - only available in the Beckman L8 series. 
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AMERICAN ASSOCIATION FOR of Energy-University 
THE ADVANCEMENT OF SCIENCE Department Relationships 
Science serves its readers as a forum for the presenta- It is important that we utilize and increase research capabilities in energy- 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- related disciplines at universities. Support should be provided to maintain 
nority or conflicting points of view, rather than by pub- vigorous long-range research programs and thus enable faculty and graduate 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- students to contribute more effectively to the solution of national energy 
including editorials, news and comment, and book re- 
views-are signed and reflect the individual views of the problems. Sustained research support to universities would also ensure a 
authors and not official points of view adopted by the continuing flow of energy research scientists and energy managers as gradu- 
AAAS or the institutions with which the authors are af- ate students complete their studies in energy fields. 
filiated. 

Editorial Board Universities must also be involved in energy research if they are to fune- 
1979: B. PETER GEIDUSCUEK, WARD GOODENOUGH, tion effectively in energy information transfer. This can be accomplished 

N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. through formal classroom instruction, adult education and continuing edu- 
LONG, NEAL F. MILLER, JEFFREY J. WINE 

1980: RICHARD E. BALzHIsER, WALLACE s. BROECK- cation programs, and organized extension programs such as the Department 
ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY of Agriculture-university Cooperative Extension Service. Current federal 
ANT W. RossITER, VERA C. RUaIN, MAXINE F. SINGER, 
PAUL B. WAGGONER, F. KARL WILLENBROCK programs to promote energy conservation and the use of solar energy are 

Publisher good examples of programs that will require continuing local and regional 
WILLIAM D. CAREY educational efforts to gain public acceptance and to ensure wise consumer 

Editor response. 
PHILIP H. ABELSON Much has been said about building an effective working relationship be- 

Editorial Staff tween the Department of Energy (DOE) and universities, but relatively 
Managing Editor Business Manager little has been accomplished other than through programs carried over from 
ROBERT V. ORMES HANS NUssBAUM 
Assistant Managing Editor Production Editor the Atomic Energy Commission. Sustaining research agreements have been 
JOHN B. RINGLE ELLEN E. MURPHY developed between DOE and a very limited number of universities and 
News Editor: BARBARA J. CULLITON 
News and Comment: WILLIAM J. BROAD, LUTHER J some attention has been given to more effective handling of unsolicited 

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, research proposals. Most research support, however, is still being allocated 
DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS to federal laboratories and industry while university efforts are largely 
WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE 
MACK purchased rather than supported. A task force has been appointed by DOE 

Research News: BEVERLY KARPLUS HARTLINE, 
FREDERICK F. HARTLINE, RICHARD A. KERR, GINA to study procurement practices, but much more positive action is needed. 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH II, 
ARTHUR L. RoBINsoN. Editorial Assistant, FANNIE Some question whether we can hope to see significant changes in DOE- 
GROOM university relationships before legislation is developed that specifies univer- 
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LETTERS 

(Continued from page 145) 
each of them? How neurotic? (We do 
not, however, probe deeply into person- 
alities or seek personal problems unless 
already obvious.) What factors in their 
homes, including the educational atti- 
tudes of parents, are likely to affect the 
use of their intellectual talents? Also, of 
course talents for the various per- 
forming arts are important, though 
SMPY and OTID are not well equipped 
to assess them. 

Identifying the youths and studying 
their characteristics will usually be non- 

productive, however, unless from that 
point on they are helped educationally in 
major ways. SMPY's specialty is the 
area of mathematics; students are in- 
structed in fast-paced special classes 
from Algebra I through the first year of 
college calculus. Virtual miracles of ac- 
celeration can be accomplished in this in- 
dividualized manner, such as an 11-year- 

* . - old youth's scoring extremely tigh on 
the college-level Advanced Placement 
Program examinations in Calculus BC, 
Physics Cl (Mechanics), and Physics C2 
(Electricity and Magnetism). Quite a few 
eighth and ninth graders can readily 
complete the first year of college calcu- 

Circle No. 800 on Readers' Service Card lus well, as judged by this calculus exam. 
Some youths we have helped went on to 
receive their baccalaureates at ages as 
young as 15 and their master's degrees at 
17. Within a few years a number of them 
seem likely to earn Ph.D.' s from top-lev- 
el universities many years sooner than 
the age 30 or so that is average for most 
scientific fields. The increase in person- 
years of expertise should be invaluable 
to the tndividuals themselves and also to 

Further information about SMPY's 
pioneering can be found in five books al- 
ready published by the Johns Hopkins 
University Press or in press there: Math- 
ematical Talent (1974), Intellectual Tal- 
ent (1976), The Gifted and the Creative 
(1977), Educating the Gifted: Accelera- 
tion and Enrichment (1979), and Women 
and the Mathematical Mystique (in 

. * * * ** - press). Also, reprints of certain relevant 
articles are available from SMPY. We 
do not discuss here the newly created 
OTID role in verbal areas. Inquiries 
about that and the 1980 talent search 
should be addressed to OTID director 
George. 

JULIAN C. STANLEY 

Study of Mathematically Precocious 
Youth, Johns Hopkins University, 
Baltimore, Maryland 21218 

WILLIAM C. GEORGE 

Office of Talent Identification and 
Development, Johns Hopkins University 
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