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How do you choose 

among the three best 

amino acid analyzers? 

Look them over You'll find certain important similarities. 
All three are Beckman instruments sturdy and dependable 
with high sensitivity. All give you the same superb resolution 
and repeatability of results. The difference is volume. 
If you want an analyzer that can work days, nights, and 
weekends - without operator attention - the new Model 121 
is the choice. It injects and analyzes up to 72 samples in 
sequence - all automatically. If that is more than you need, 

 check the classic Model 120C-it is referred to more often 
in the technical literature than any other analyzer. Or if 
the workload is light, consider the modular Model 116- and 
add capabilities to it as your needs change. 
The considerable benefit of Spinco Field Service Engineers- 
a nationwide force of them, knowledgeable in instrumen- 
tation and methodologies - is available to you whichever 
analyzer you choose. 
For more specifics, write for Data File AAA-5. 
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The Pyramitorne 
-newest of the LKB microtomes. 

 IN THE SERVICE OF SCIENCE 

LKB INSTRUMENTS INC..12221 PARKLAWN DRIVE * ROCKV1LLE Md 20852 ____________________________ 

SALES AND SERVICE THROUGHOUT THE WORLD: 
STOCKHOLM, THE HAGUE, COPENHAGEN, ROME, VIENNA, LONDON _______________________________ 

The Egyptians 
Worked Harder  
than LKB 
to produce PYRAMIDS - ribbons of sections, free from 
but then they did not have "fringed" edges, that are 
the LKB Pyramitome. easily collected from the sur- 

face of the trough liquid. 
This latest addition to the  Trimming feed and pyramid 
LKB Ultramicrotomy Labo- ' shape can be mechanically 
ratory is both Pyramid selected, saving time in busy 
Maker and Histo-microtome laboratories. 
in one instrument, a valuable The Knife-turret accommo- 
design combination that is dates three glass knives, up 
unique on the market today. to 10 mm thick. The knives 
The Pyramitome cuts plastic are set to their working posi- 
specimen blocks into the tion prior to trimming, as one 
pyramidshape needed prior knife is used so a new knife 
to sectioning with a micro- can be rotated to exactly the 
tome. The combination de 
sign of this instrument has same work position. The use of glass knives in the Pyra- 
the advantage that it pro- mitome enables completely 
vides both large pyramids  translucent pyramids to be 
from which survey sections produced making it easy to 
can be cut and also the sec " view the embedded tissue. 
tions. 
The Pyramitome mechani- = 4 Diagramatic representation of 
cally shapes pyramids with large survey sections for light 
positively parallel sides, per-  microscopy and small ultrathin sections of area of interest for 
pendicular to the cutting dL examination in the electron mi- 
rection, so furnishing straight croscope. 

i.JI4 uuripwlcIOrONY jRS t00 

circle No. 15 on Readers' Service cord 

3 JANUARY 1969 3 



3 January 1969 
Vol. 163, No. 3862 

LETTERS Skeptics Criticize Fluoridation: A. R. Miller; W. R. .Jondort; R. P. JJeiley; 
H. P. Green; Learning Environment: J. 1?. Gentile; New Aims of Medical 
Practice: H. S. Conrad; Modifying the Ph.D. 'Program for Foreign Students: 
R. R. Ronkin; Grecian Winds: M. D. Altschule .......... 17 

EDITORIAL The Need for Priorities ...............-23 

ARTICLES Purists and Politicians: D. K. Price ........ 25 

Biogenic Amines and the States of Sleep: M. Jouvet .... 32 

Shear Strength of Grossly Deformed Solids: L. C. Towle and R. F. Riecker 41 

Zoos: Their Changing Roles: 14'. G. Conway ...........,... 48 

NEWS AND COMMENT Education Power: Talent Search Helps Poor Realize Their Potential ... 53 

New York Academy of Sciences: Report on impact of Federal Cuts ..... 56 

Herbicides in Vietnam: AAAS Board Seeks Field Study . . . 58 

BOOK REVIEWS The New Brahniins, reviewed by R. B. Marshak; other reviews by H. J. Harwood, 
J, C. Wasilewski, W. A. Reynolds, F. Herman, P5. M. Thorndike, J. Sannard, 
W. H. Seegers; Books Received ,.<..,<<.,....<.......,,,. 60 

REPORTS Absolute Dating of Caribbean Cores P6304-S and P6304-9: F. Rona and C. Emiliani 66 

East Pacific Rise Crest: A Near-Bottom Geophysical Profile: R. L. Larson and 
F. N. Spiess ............. 68 

Moving Flame Experiment with Liquid Mercury: Possible Implications for the Venus 
Atmosphere: G. Schubert and J. A. Whitehead ............ 71 

Species Diversity: Benthonic Foraminifera in Western North Atlantic: 
M. A. Buzas and T. G. Gibson .... .... 72 

80.A.RD.OF.0IRECTORS . DON PRI WA TER 0 BERTS SS ARRY C M 
Retirin. ideal, Chatrma resid. Pr sidistElett HtIDSON'HOAOLAND MINA S.. 

VIGE PRESIDENTS AN MATICS A).PHYSICS OKIEMI TRY () A TRONOMY. 

A H. T u Stanley S. ..alI..r.RIpb brin.r Tb ratn L. Page SECTION SECRETARIES yJ  e yeas AIb rt M Stone MIItoP Orchin ,., Er at Nrad haw We d 

ANTHROPOLOGY (II) YCHOLO Y (I) SOCIAL AND ECONOMI SCIENCES.'(K).K.>L!:>Hl TORY AND PHILOSOPHY 0 S CIENO 5L) 
bnel W La Iser KIDelos .0. Wi tens 0 y C w ason Robert N LICe Lindsay< 

Eugen N Stolnitfi 8 modi Seger.:.:.;:. 
AntI nyLeds 
PHARMACEIJTI AL SC.N S (N ) A RI LILTLIRE (0) INDUSTRIAL SCIENCE (P) ,: .: DO ATIIIN (QY 
Andr Archanibaolt 0 51 1 Aldrich Jr 0 saId W. Collier Willard I. is o son 
I N A Oddi Norton V Dean I. Myron Attin 

DIV., . ALASKA DIVISION PACIFIC DIViSION SOIITHW STERN AND ROCKY MOUNTAIN DIVISI N 
Ric ard Hill Irm Duncan Gan ti Hardin Rob I C M II r Torah L Smiley Marlow 0, Anderson 
r id at Es ccliv S cretary Pr sid at St r tary Pre Id nt secutive Se retary 

IENCE i publish d weetly cia.Erirtay.sid on tI fourth T sday in Nov mber by the Am lean Asso iation for the A an n at of Scien e, 1515 N ssachus bbs Ave., 

slsingt si, 0 C 2000 Now ombin , with T e $ leatifi M condela a post r.id.I Washington, 0, opyri It JL9N b Lb American Asso eUro for th 

Adviscem vS of Sci si e Anneal ubacriptins $1 foreign p sI : Amen as.$3.var as $ aingi pi P.i sues, 1. scept Guide to $ eatific Inst uneats, ml h 
$ cbool y r siNs riptiogs: months, 0; 10 months, $ 0. Provide 4 w t si Ii e for 

addr a label CIENG is md s U in lb Resder's tilde to Periodical Literature. 



AMERIcAN A$S0IATION FOR TUE ADVANCEMENT OF SCIENCE, 

Macroglobulin Structure: Homology of Mu and Gamma Heavy Chains of Human 
Immunoglobulins: M. Wikler et al 75 

Photosynthesis: Temperate and Tropical Characteristics within a Single Grass 
Genus: J. Dowuton et al..... 78 

induction of Brain n(-)-/3-Hydroxybutyrate Dehydrogenase Activity by Fasting: 
A. L. Smith, H. S. Satterthwaite, L. Sokolof].79 

Giant Hepatic Mitochondria: Production Mice Fed with Cuprizone: K. Suzuki ... 81 

Crayfish Muscle Fiber: Spike Electrogenesis in Fibers with Long Sarcomeres: 
M. Ozeki . . 82 

Progesterone Antagonism of Estrogen-Induced Cytodifferentiation in Chick Oviduct: 
T. Oka and R. T. Schimke.- - - 83 

Haploid Plants from Pollen Grains: J. P. Niz'sch and C. Nitsch.. ... 85 

Algae: Amounts of DNA and Organic Carbon in Single Cells: 0. Holm-Hansen .... 87 

Intellectual Deficit Associated with Transplacentally induced Microcephaly 

in the Rat: R. K. Haddad et al 88 

Escape from Self-Produced Rates of Brain Stimulation: S. S. Steiner, B. Beer, 

M. M. Shaffer.90 

Social Status and Mating Activity in Elephant Seals: 
B. I. Le Boeuf and R. S. Peterson 91 

Colobus guereza: Territoriality and Group Composition: P. Marler.93 

Technical Comments: Dendritic Spikes versus Cable Properties: W. H. Calvin 
and D. Hellerstein; R. Llinds et al.; Educational Status and Risk of Coronary 
Heart Disease: R. B. Shekelle; L. F. Hinkle, Jr. . .96 

MEETINGS Research and Training in Biomaterials: L. Stark and G. Agarwal.100 

LEONARD NI. RIESER'. .Ii.ENN.TH V. THIMANN PAUL E. KLI2IP$TEG. DAEL WOLFLE 
H. BURR STEINBACH JOHN A. W.HEELER Treasurer Eze utice 0 icer 

EOLOGY AND IEOGRAPHY (E) ZOQLOI1IQAI- SCIEN ES (F) BOTANICAL SCIENCES fG) 
Claude C. Albritton Jr. ' Vincent Dethier Warren H. Wagner, Jr. 
Richard H. Mahard David E. Davis Arthur W. Cooper COVER 

ENOINEE ING (M MEDICAL ScIENEES }N) DENTISTRY (Nd. 
Pasil Rosenberg.Shields Warren Barn  Levy 
Newman A. Hall .Rlchard S. Manly Juvenile northern elephant seals, 1 to 2 years old, in a gregarious group. 

INFORMATION AN.COM.MUNIcATION (T STATISTICS.U) These animals haul out to molt for a 
J. C. R. Licltlider.Che ter I. Bliss month or two. During this period they 
Ileen E. Stewart , Rosedith Sitgr ayes 

slough the entire epidermis in sheets, 
as can be seen on the nose of the cen- 
ter seal. See page 91. [B. J. Le Boeuf, 

he American Association for . . University of California, Santa Cruz 
the Advan.emnat.of.Sclence was founded in 1848 and.icorporate 

874. Its oblects are to further the work of scientists, to facilitate cooperation snoag them, 
.ye.the effectiveness of science in the pmnaotio.f human welfare, and to ineroas&pubii.under 

tanding and appreciation of the imp rtaace, and pronise ot the methods of scien e in human progress 



Technicon's new amino acid analyzer 

produces 12 chromatograms every day... 

unattended wIth unparalleled 

resolution and accuracy. 
* Automatic sequential sample introduction utilizing our 40 place sampler. - - 

once loaded It advances unattended, handling a 3 day workload or a single sample 
with equal facility. Completely automatic repetitive cycles of column elution and 
regeneration...only possible with Techn icon's new, infinitely flexible, programmed 
multichannel valve. u Thanks to our unique FAlL-SAFE devices, there is no risk 
of losing valuable samples in the event of something as unlikely as power failure 
or mechanical misadventure in your absence. What's more these are not 
"blue sky" statements. The TSM Amino Acid Analyzer is now operating as stated, 
with unparalleled resolution, and unmatched sensitivity and accuracy in some 
of the world's leading research institutions. For details write Dept. x. 
Technicon Corporation, Ardsley, New York 10502. 

4 
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Shown here in miniature are just some of the informative brochures  <(DX r< 7 

which comprise the UNITRON Catalog .. - your buying guide to quality <.lV\ 
microscopes at prices within your budget. Whether your application ? k(DL$4sYs Tiss 

is routine laboratory analysis, advanced biological research, or suitsooss..<., 

industrial quality control, you will find the Instrument you need ' 

in UNITRQN's complete line. 

A UNITRON MICROSCOPE CATALOG is Yours for the Asking. "YYY?X 

tXC A v Pte 5 & 
mIMM t CA A55 

salesman's minutes to em'   A demonstration gives you only about 
hardly 

em examine a microscope, the best conditions for a critical 
appraisal. But UNITRON's Free 10 Day Trial gives you the opportunity 

<sii< to evaluate any model in your own laboratory and prove its value 

in your own application before you decide to purchase. See for 
yourself, as have thousands of other buyers, why - . - 

UNITRON Means More Microscope for the Money. 

i;.t \ UNIT ON ye ye IT 

Please send UNITRON's Microscope Catalog No. D-4 

Name 

City State Zip 
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The Model 3320 Tri-Carb? Spectrometer is loaded with 
the kind of features you'd expect in the most expensive THREE INDEPENDENT 
instruments. Yet it's priced among the lowest. When CHANNELS OF ANALYSIS 
you examine its capabilities, you'll find features like 

three simultaneous channels of analysis, controlled and 
ambient temperature operation (you select the method -mm 

you want), automatic external standardization that works 

with all degrees of quenching and alltypes of quenching 
agents, outstanding counting performance and 200- 
sample capacity. It has built-in capabilities for gamma 
counting and continuous flow analysis, which together Model 3320 incorporates Packard's patented 

with the optional data processing capability let you arrangement of three completely separate chan- 

upgrade it to meet virtually all your future needs. For ne/s of pulse-height analysis, each with precisely 

more details call your Packard Sales Engineer or write adjustable hnear amphfication and continuously 

for Bulletin lO57Uto Packard Instrument Company, Inc., variable discrimination levels. You count each 

2200 Warrenville Road, Downers Grove, Illinois 6051 5 sample only once, and collect data in all three 

or Packard Instrument International S,A, Talstrasse 39 channels simult neously. 

8001 Zurich, Switzerland. 

Packard offers stimulating career opportunities for scientific and technical personnel. We are an equal opportunity employer. 
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SORVALL angle and horizontal rotors come right to the point... 

GYRO-ACTION 
DIRECT 

DRIVE 

Patented, Gyro-Action Direct Drive is one of the main reasons so many researchers and 
technologists specify SORVALL centrifuges. This drive permits the rotor maximum free- 
dom of action, and gives smoother acceleration, run, and deceleration, than any other 
drive in the low-speed to superspeed range. Precipitate resuspension problems during 
braking are eliminated. This drive allows for a certain margin of rotor load imbalance. 
Many rotor loads need only visual equalization prior to centrifugation. Rotors are merely 
set down onto this drive and a positive "coupling" is obtained without use of any tools. 
Illustrated here is the RC2-B Superspeed Automatic Refrigerated Centrifuge (49,500 x 
G). Other SORVALL centrifuges with this exclusive feature are SS-3 Automatic and the 
SS-4 Manual (34,800 x G), the RC-3 Automatic Refrigerated (6,975 x G);' and the GLC-i 
General-Laboratory Automatic (4,950 x G). For the many other advantages, just write: 
Ivan Sorvall, Inc., Norwalk, Connecticut 06852. -" < . 

For additional information, ask 
for Bulletin 5C-lGRc-2 
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IS! will gladly sell you its exclusive 
ASCA? service for 100 per year. 

I This system has been tested and 
proven, over a five-year period in 
every major field of science, engi- 
neering and medicine. 

(What modern large university can 
afford to be without such a service) 

ISi will lease not only its complete 
Magnetic Tape tile-covering well 
over 10,000,000 bibliographic cita- 
tions (after 9,999,999 who keeps 

We'll be glad to discuss counting)7 but also its entire ASCA 
the possibilities with you software system-a series of com- 
personally. For more infor -developed 
mation, call or Write Mr. puter programs and . 

Randall R. Graham, Market- 
ing Coordinator, ISI, 325 busxed at cost millions  
Chestnut St., Philadelphia, a of 
Pa. 19106, Telephone (215) dollars (after $999999 who keeps 
923-3300. In Europe: con- 
tact Mr. Anthony Cawkell, counting). 
132 High Street, Uxbridge, 
Middlesex, Englarld. Tele -_______________________________ 

phone Uxbridge 30085 or 
Mr. Peter Aborn, 6 square 
tAoncey, Paris 9, France. 
Telephone TRI 6738. In Ja' 
pan: contact Mr. Takashi 
Yamakawa, Tsutsumi Build' 
ing, 13-12 1-chome, Shim- 
bashi Minato-Ku, Tokyo, Ja -_____________________________________________________________________________________ 
pan. Telephone (591) 5181-6. 
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Unlike other biochemical supply 
houses, mere re-sellers, we make all ilIIII( ,IIIll our own enzymes. We have adapted such specialized analytical techniques 

WORTHINGTON as column chromatography, free-flow 
electrophoresis, and disc gel electro- 

*phoresis 'to routine enzyme produc- 
tion. From our efforts come enzymes 
with the purity and high activity re- 
quired for demanding research work. 
* For example, our chromatographi- 

cally-prepared pancreatic ribonu- 
cleases, RAF and RASE, are free 
of that last 1 O/o impurity found in 
other preparations. Even though we 
sacrifice half our yield in final puri- 
fication, our RNA materials are 
priced competitively. 

* Another ribonuclease for nucleic 
acid chemists, our RT1 has twice 
the activity of any other commer- 

JJi flNIic cially-available product. 
JLL,JLP  * Our standard once-crystallized 

TILT DNase and our chromatographi- 
DiNase -iree IsLiNase * * * cally-prepared alkaline phospha- 

tase both are upgraded electropho- 
retically to eliminate trace RNase. 

the cleanest, sharpest tools The preparation of each of our 200- 
plus enzymes is carried through by for molecular biology the one person who best understands 

come to you direct the process. His records provide the complete history of each batch of 
from XVorthington every enzyme. If necessary, we can 

trace any material back to its source. 
Re-sellers can't do this. They merely 
slap a new label on the bottle and 
stick it on the shelf. 
Ask for the Worthington catalog 

Worthnigton Biochemical Corporatrnn 
Dept A Freehold, New Jersey 07728 

it<.'<.  Send WORTHINGTON ENZYMES 
FOR RESEARCH booklet 

.. ci Send the complete Worthington En 

zyme Manual. I am a new customer 

Name. 

Title 

'DX.<XX5i'DX' Institution 

Address 

City 

State Zip 
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Simplifying Zone Taking the Uncertainty Making Ultrafiltration 
Electrophoresis out of "Cold" more Practical 
The Millipore PhoroSlide Elec- Sterilization Millipore Pellicon permeable 
trophoresis System makes life "Depth"-type filtration cannot membranes make it possible to 
easier for people who are be relied upon to remove all achieve high flux rates at low 
bothered by complicated sepa- microorganisms larger than a differential pressures. They can 
ration methods. It includes specific size from biological so- be stored dry and will withstand 
unique support strips that sim- lutions. Millipore filtration re- temperatures from autoclaving 
plify handling and storage and moves all microorganismslarger to freezing. Membranes are 
a densitometer which displays than a specific filter pore size - available in molecular weight 
density patterns on a cathode the critical difference between cutoffs of 1,000 and up. Cells 
ray tube. Procedures are avail- "almost" and "absolute" filtra- are available in sizes of 13, 25, 
able describing the PhoroSlide tion. Typical applications: steri- 47, 90 and 142 mm. Typical ap- 

separation of serum protein, lizing pooled control sera and plications: concentrating spinal 
hemoglobin, glycoprotein, bacteria culture media. fluids and urine samples for 
haptoglobin, lipoprotein and electrophoretic and other 

LDH isoenzymes. Immunoelec- chemical determinations. 
trophoresis, too. Speeding up Bacteremia 

Analysis, Fibrinogen Assay and Find out how Millipore systems 

Producing Super-Quality the Detection of Tuberculosis can solve problems for you. 
Water on Demand Millipore techniques make it Start now by sending for the 
The Super-Q System produces possible to analyze blood for Millipore Clinical Application 

18 megohm, ultraclean water bacteria in half the usual time; Guide. Millipore Corporation, 
at the rate of 20 gallons an hour to determine the fibrinogen Redford, Massachusetts 01730. 

and is small enough to fit com- level in blood in one-eighth the 
fortably in the laboratory. It usual time; and to detect Myco- m 

uses disposable cartridges for bacterium tuberculosis in six  
prefi Itration, organic adsorp- days instead of twenty-one. systems for analyzing and processing fluids 

tion, deionization and Millipore 
filtration. In several respects, 
the Super-Q System is more ef- 
fective and more efficient than 
a still in providing water for 
formulating solutions, cleaning 
apparatus and other critical lab- 
oratory uses. 

HowMillipore 
Systems are 

Solving Problems 
in Clinical 
Laboratories 
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A new zoom 
The new ZEISS Zoom Stereo- passes the film test; Attach ste.reom.icro.scope- microscope IV was designed camera, and you are 

spe ifically for the scientist- photomicrographs with gr put together for 
not the production line. The definition, evenly illuminah parts are in themselves preci- sharp from edge to edge, A sion instruments. They have the for the most highly critical pt 

' the scientist. feel of precision instruments, tographic work, the uniq' 
Assembled, they form the most Zeiss LUMINARS may be addE 
compact, most s ..t ab.le.finest Production may not need. 

< X< ' qualIty Stereomicroscope ever this-the scientist does. 
Among other features y The zoom system, both may need are the long workii optIcally and mechanically, is distance across the entire zoc 

unequalled. It guarantees un- range, and the ability of the 
usually realistic depth percep- strument to take any accessc tIOn and great definition, sharp from our medical microscop 
from center to edge, at all - including the seam Splitt 
points over the entire zoom which enables two observers 

"?? range. The illu  mination system. the same spec.im. simi 
Is the most intense available, taneously and stereoscopicall and the most versatile, For Put it all together, ar 
transmitted-light, only Zeiss you will want to see the ZEl 
can give you Koehler illumina- stereomicroscope built for ti 

'I < < -choice of light sources lets you Write Carl Zeiss, lnc, 4 
select what you need.Fifth Avenu. New York, N 

any optical system' is the photo- Nationwide Service. 

THE GREAT NAME IN OPTI( 

TLANTA, BOSTON, OHICAGO, COLuMBuS, OENvEa, HOUSTON, LOS ANGELI 
I-Ilt.AOELPHIA, ST. LOUIS, SAN FRANCIScO, SEATTLE, wASHING-roN, D 



The atomic absorption s rophotometer 

for chemists who frustrate easily. 
The new Varian Techtron AA-5 was designed for a special LAMP POWER SUPPLY. Oper- 

kind of chemist. The kind who loves to outwit a spectropho- ating current for each of the 
tometer with a never-tried-before technique. Or who always four hollow cathode lamps is.DX 

pushes an instrument to its performance limits. Yet gets an- independently controlled and 
noyed when it doesn't perform. For you, the AA-5 will be a metered with all channels modu- .?. 

welcome relief. It's as flexible as your imagination. lated and regulated. The solid-- 
Because the AA-5 is completely modular, it readily adapts state unit is synchronously 

to emission or fluorescence studies, or to new sampling require- modulated with the amplifier to assure "lock in amplification 
ments and accessories. Each module is a story in itself: and drift-free operation. The lamps themselves mount on 

AC AMPLIFIER AND READ-......convenient rotating turret. Installing and aligning a lamp 
OUT. In the normal mode, the ';' takes only a few seconds. 
six-inch meter scale represents THE GAS CONTROL UNIT. 

a linear absorbance range of Two separate 2-way valves per- iiADX<X 

o - t .00 or a transmission range < mit rapid selection of the fuel- 
of 0-100%. The absorbance scale D DX.' oxidant mixture. You can safely .....X;..... 

expansion can be continuously switch between air and nitrous 
varied by as much as a factor of 10 thus making it possible to oxide. An auxiliary support gas 
read concentration directly. With the new digital indicator control is convenient for stiffen- 
accessories or a I mV recorder, expansions up to 20x and lOOx ing the flame or for working with organic solvents Fine met 
are possible. Using the expansion feature and zero suppression, ing valves, along with the fuel and support gas flow meters 
any portion of the scale can be expanded to full scale And the are used to precisely adjust flame conditions The groovec 
new automatic baseline corrector feature re establishes the titanium burner can be positioned in three planes by externat 
baseline between readings. Easily, precisely controls to obtain the best sensitivity. And, an electric flame 

igniter is built-in. 
If you'd like to see and test the new Varian Techtron AA-5 hi 

your own lab,just ask us. We'll arrange for a free demonstration. 
For a bulletin on the instrument, plus a current 64-page bibli- 
ography on atomic absorption, write Cary Instruments, 2724 
S. Peck Rd., Monrovia, Calif. 910t6. Ask for data file number 
A901-t28. Cary is a Varian subsidiary and sales and service 
agent for Varian Techtron Pty. Ltd., Melbourne, AustralL. 

A. 
varian techtron 
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In the field, or in the lab. 
4m A6fDX. 

Here's the pH meter 
that travels with you 
to the job. 
Indoors, our model PBL plugs into the 
line; outside, you switch on the batter- 
ies (and detach the line cord if it's in 
the way). With its strong steel case, 
taut-band meter, and solid state cir- 
cuitry, the rugged PBL is indifferent to 
the trials of travel. 

Put It down flat, stand it on end, or 
prop it at an angle with the handle. It 
reads accurately in all these positions. 
A support rod, which mounts to either 
side of the case, pivots through 360 
to put the electrodes where you want 
them. 

Add to all this a full complement of 
operating facilities pH and MV 
ranges, two-point calibration, Karl 
Fischer circuitry, recorder output, pro-- 
vision for automatic temperature con- 
trol-and you have a lot of pH meter 
for $215. 

Write us, or ask your Sargent-Welch 
representative for full details. 

SARGENT-WELCH 
Scientific ins truments, apparatus, chemicals. 
Sargent-Welch Scientific Company 
4647 Foster Ave.; Chicago, III. 60630 

Chicago/Anaheim, Caiit./Birmingham 
Cincinnati/Cieveiand/ Dallas/Denver 
Detroit/Springfield, N J./Toronto, Canada 
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Learning Environment contribute to a better total learning en- 
vironment. This is not to say that the 

As Atkinson and Wilson point out in development of programs, CAl sys- 
their article "Computer-assisted instruc- tems, and the like is not an important 
tion" (4 Oct., p. 73), it is premature to venture, but only to stress the often 
evaluate the general effectiveness of overlooked importance of the environ- 
many computer-assisted instructional ment into which such programs and 
(CAl) systems. The same argument systems are to be placed. Unless pro- 
might be advanced for a parent of this grammed instruction is used as part 
10-year-old offspring-programmed in- of a programmed environment, its place 
struction. in history will only be as another tech- 

Nevertheless, few serious thinkers nological tool, not as a potential revo- 
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monochromatic 
UV flow monitor is 

a reliable assistant Which 
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effluents a comprehensive examination 
With a minimum of effort and supervision. 
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*only true absorbance monitors? 
*have the narrowest bandwidth and least stray light? 
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All this adds up to the only fully quantitative UV monitors on the market. 
For more information send for brochure UA17. 
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ly it would be dangerous folly to depre- For fractionation of 
ciate the crucial role of increased scien- 
tific knowledge and research. But the low molecular 
available knowledge on how to demol- weight solutes... 
ish the civilized world by hydrogen I 
bombs, and how to destroy mankind 
by use of the "right" pathogens should G-1O 

at once bury the illusion that the bene and 
fits of increased scientific knowledge Sephadex? G-1 5 

- ' B - - - and research are automatic. Would that 
- - it were that simple! The means for the 

productive use of knowledge must also Sephadex G-1O and Sepha- 
be on hand. dex G-15 are new additions 

Actually, the very success of medical to Pharmacia's continuously 
* - - research, as compared with research ' expanding line of separation 

in the relevant social disciplines, di- products: gel filtration media 
minishes-though by no means elimi- and ion exchangers. These 
nates-the relative need for further re- two products now open a new 
search in this area. At present, the area of fractionation of low 
"basic means" for further advances in , molecular weight substances 

. ' medical practice lie at least as much in such as peptides, amino acids, 
the sciences of society as in the sci- nucleotides and nucleosides. 
ences of medicine. The figures below give some 

HERBERT S. CONRAD examples of the excellent sep-- 
4540 Lowell Street, NW, a ration properties of these 
Washington, D.C. 20016 newest Sephadex types. 

Diethylene 
Triethylese glycet MW tee 

Modifying the Ph.D. Program glycol MW 150 
...> Tetranthylene 

o gIyceIMW 154  Polyethylene 
- for Foreign Students < glycol MW 000 Ethylene 

- glycol MW 02 
z Most foreign predoctoral students in  

countries. After earning a Ph.D. in sci- z 
/7 the United States come from developing 

ence, each can be expected to return to 
his homeland wanting to contribute to 50  70 90 90 ML 

A  its development and advance himself EFFLUENT VOLUME 
professionally. There he often encoun- Fractionation of oligomers of ethylene gly- 
ters problems: the research he wants to cols on Sephadex G-1O. 
do does not match local or national 
goals or resources; his research and Kct 

z 
teaching equipment is often damaged  
on arrival or soon needs repairs for  

* - - - - . * s - . which facilities are not readily available;  Raflinose Maltese 
z Glucose 

and he lacks competence in the tech- 3 
- - - - * * * .. niques of program justification, pro- 

S ment where technical literature is 5 80 5 90 95 100105 110 115 

6 0 - I - -. curement, and survival in an environ- VOLUME ML 
* , * * *. * **. relatively scarce. Desalting of raffinose, maltose and glucose 

- - - :. -. - - The student himself, his homeland, on Sephadex G-15. 
* 66 and the host country clearly share the . _________ TECHNICAL DATA 

Fractionation Water 
- responsibility for training him and then range regain Particle 

using him wisely. In view of this, the Type (molecular (g H20/g size weight) dry gel) (microns) 
- * - - - -: Ph.D. program in the U.S. needs to be Sephadex 40-120 

-- - modified. The foreign predoctoral stu- G-l0 up to 700 1.0 ? 0.1 (beads) 

CAT. NO. A91 dent must be trained so that he can 5ephadex up to 1,500 1.5?0.2 40120 
G-15 ________ (beads) 

* . . , . * * . * cope with the problems and emergen- . ________ ________ -- 

cies that await him in his homeland. 
Though the research training should be For additional technical information, including booklet on Sephadex G-lO and G-15, write to: 
of no lower quality than that required PHARMACIA FINE CHEMICALS INC. 
of the American student, the program IIi?l 800 Centennial Avenue, Piscataway, N. 1. 05854 

should be augmented to include train- IIflJ Phsrmacia (Canada) Ltd.. 110 Place Crmazie, 

ing in certain skills which he will ur- '............./ Suite4l2. Montreal 11, P.Q. 
iAi.tiiJ.I!..m!LuIL!.IY4 . (Inquiries outside U.S.A. or Canada should be directed gently need. I recommend the following to PHARMACIA FINE CHEMICALS, Llppsala. Sweden.) 
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additions to the predoctoral program I .. ,. 

for foreign students: I . 

1) Instruction in learning how to I 
identify research areas which have loca 
relevance and which can be pursued 
with the available resources, includin 
a minimum of expensive equipment. 

2) Acquisition of sufficient skill in 
laboratory maintenance and the correc 
use of hand tools so the predoctora 
student can train technicians in thes 
skills. He should be able to do simpl 
glassblowing and make simple repair 
on electronic equipment. 

3) Training in the rudiments of sci- I 
ence administration, including program I 
and budget development, procurement, 
and staffing. While he is still in the U.S., I 
the student should establish the basis I 
for continuing correspondence with ap- I 

scientific specialists, commer- propriate I 
cial suppliers, and information services. 

To add this training to the existing I 
predoctoral programs without lengthen- I 
ing them may require that research I 
supervisors and students work harder I 
or more efficiently. However, increased I. 
attention to the special problems of this I 
group of graduate students should re- I 
duce their later frustrations and the I 
brain drain problems of their home- I  
lands. I " 

R. R. RONKIN I 
9 Ring Road, New Delhi-24, India I 

Grecian Winds 

Hertzler's communication (15 Nov., 1 
p. 813) calls attention to an ancient I , 

Greek belief but in too limited a I 7, 

fashion. Fertilization of plants, animals, II ,..../7.. 

and people by wind is frequently men- I 
tioned in Greek myths. The Greeks I 
proved the fertilizing power of air by I 
noting that mares turned their backs to I . 
strong winds (ignoring the fact that I 
stallions did also). In the Iliad, Achilles' I 
horses were born to their mother Po- I Need oil immersion 1000 x magnification for true edge-to- 

who was impregnated by the darge, I edge images of cell nuclei9 Or for histological bacteriologi- 
wind, Zephyros. Sudden gusts of wind I cal or morphological studies'? Then your students should 
were supposed to enter women's wombs I have rofessional ualit Academic 255 Flat Field Micro- 
and thereby produce children; babies I q  2 
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Middleton, Wisconsin 53562 
Telephone: 6081836-1551 

The Gilson Snap Tube makes possible 
this original approach to sample 
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automated. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the 
presentation and discussion of important issues 
related to the advancement of science, including The Need for Priorities 
the presentation of minority or conflicting points 
of view, rather than hy puhlishing only material 
on which a consensus has heen reached. Accord- If public policies are to be durable and survive the rigors of changing 
ingly, all articles puhlished in Science-including 
editorials, news and comment, and hook reviews times, they must grow out of the deeply-held beliefs and values of the 
-are signed and reflect the individual views of the society. So with public policy toward science. If it is to be strong, it 
authors and not official points of view adopted hy 
the AAAS or the institutions with which the must first be relevant and it must be shown to have relevance. 
authors arc affiliated. If R and D is necessary to acceptable national security, or to better 

Editorial Board health care, or to control crime and violence, or to enrich education 
1968 1969 and learning, and if these are the central concerns of our society, then 

ROBERT L. BOWNIAN EMIL HAURY science and its advocates must learn to shape R and D accordingly 
JOSEPH w. CHAMBERLAIN WILLARD F. L1BBY 
JOHN T. FOSALL EvEREI- . MENDELSOHN and give it relevance. I suggest that here we find the source of today's 
ALEXANDER HOLLAENDER JOHN R. PIERCE support gap. 
GORDON J. F. MACDONALI) KENNETH S. PIIZER The Federal Government is at the point where very tough policy 
NEAL F. MILLER ALEXANDER RICH 
DE wITT STETIEN, JR. CLARENCE M. zENER choices must be made about R and D. Our opportunities are sadly out 

1970 of phase with our pocketbook, and it would be hard to think of another 
Gusrsp 0. ARRHEN US RICHARD C. LEWONTIN area of public action where the problems of choice confronting the 
FRED R. EooAN ALERED 0. C. NIER 
HARRY F. HARLOW FIlANK W. PUTNAM Government are more baffling. Is it right, jn the sense of good social 
MILTON HARRIS policy, to underfund programs in education, environmental health, and 

Editorial Staff Model Cities so that we can seize our opportunities in science and 
Edilor technology? Should we require that public investments in R and D 

PHILII' H. ABELSON meet some reasonable test of social return commensurate with the 
Publisher Business Manager cost of investment and equal to or higher than the return on different 
DAEL WOLELE HANS NUSSBAUM uses of the same money and creativity? I am one who thinks we 

Managing Erlitor: ROBERT V. ORMES should. It is not good enough in a rational but troubled age to run 
Assistant Editorn: ELLRN E. MURPHY, JOHN E. a country on the double standard of prudence in private investment 

RINoL.E and simple incrementalism in public investment. This is precisely why 
Assistant to the Editor: NANcY TRIMOURIAN we have been working at top speed to change and upgrade the Govern- 
News Editor: JOHN WALSH ment's decision-making process and to inject better methods into the 
Foreign Editor: DANIEL s. GREENBERG1 way Government works out problems of choice and makes up its mind 
News and comment: LUTHER J. CARTER, BRYCE what to do next. And I see no reason why R and D should have im- 

NELSON, PHILIP M. BOEFEY, PETER THOMI'SON, munity from all this. 
MARl's MUELLER, ANNE H. LARUS For the short run, it is going to be very hard to persuade the 

Book Re views: SYLVIA EBERHART country and the Congress that R and D is being maintained at a 
Editorial . A ssi.staots: SUsAN AXELEAD, JOAN NE 

BELK, ISABELLA BOULDIN, ELEANORE BUTZ, HELEN poverty level. The likelihood of a fiscal miracle to extricate R and D 
CARTER, GRAYCE FINOER, NANCY HAMILTON, OLIvER from its plateau is remote. 
HEATWOLE, AN NE HOLDSWORTH, PAULA LEERY present 
KATHERINE LIYINOsToN, LEAH RYAN, LOIS SCHMITr, But if more money is going to be scarce for R and D, there may 
BARBARA SHEFEER, RICHARD SOMMER, VA LI SWIGART, be some things that we can do to correct some of the deficiencies in 
ALICE TIIEILE 

the way Government deals with these matters. I think first of the 
5 European Office: 22 Mulherry Walk. London, SW. Government's administrative and policy structure for science and tech- 

3, England (Telephonc: 352-9749) 
n ology. If our policies and strategies for R and D are hard to fathom, 

Advertising Staff perhaps it is because we are not well-organized. R and D is decentral- 
Director Production Manager ized the Federal Government. It is as a network which 
EARL J. SCHEtsAoo KAY GOLDSTEIN , through managed 

Adrertising Sales Manager: RICHARD L. CHARLES is held together loosely by the White House science office. It does 
Sales: New York, N.Y., ii W. 42  (2i2.PE not have a prime mover. Its decision-making patterns are pluralistic. 

6-1858), ROBERT S. BUOREE; Scotch Plains, N.J., As an institutional process it is not responsive to standards of balance, 
12 IJoami Lane (201.889-4873), C. RICHARD 
CALEIs; Medfleld, Mass. 02052, 4 Rolling Lane purpose, or priorities. Its component elements serve as mission-related 
(617-359-2370), RICHARD M. EZEQUELLE; Chicago, , conduits for funding research, development, training, and academic 
Ill. 6t1611, 919 N. Michigan Ave., Room 426 
(312-DE-7-4973), HERBERT L. BURKEUND; Los science; but it does not function as a system because it wasn't a system 
Angeles 45, Calif., 8255 Beverly Blvd. (213-653- to begin with. It seems to me that we need something better, something 
98i7), WINN NANCE. capable of shaping science goals and strategies with depth and range 

EDITORIAL CORRESPONDENCE: 1515 Massa- and visibility. We need answers; we know the 
chusetts Ave., NW, Washington, D.C. 20005. Phone: already questions. 
202-387-7171. Cahie: Advancesci, Washington. -WILLIAM D. CAREY, Assistant Director, Bureau of the Budget 
Copies of "Instructions for Contrihutors" can be 
ohtained from the editorial office. See also page 
i709, Science, 29 Decemher 1967. ADVERTISING 
CORRESPONDENCE: Rm. 1740, 11 W. 42 St., 
New York, N.Y. 10036. Phone: 212-PE-6-1858. 
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New: Bulb. Holder. Rod. 

We just made 
NMR analysis easier. 

H/I 200 

We designed this unique new analytical tool to complement 
our extensive line of high quality NMR Tubes. 

It's called a Microcell Assembly* and it's perfect for people 
who have only 30 1td or less for NMR Spectroscopic Analysis. 

Use a standard length syringe. Put your sample in the 
Microcell bulb. Fit the bulb stem into the Teflon? holder. 
Screw on the nylon rod. Fill our special ultra precision tube 
with a fluid to minimize wobble. (Clearance is minimal- 
0.1 mm). Insert the whole assembly into the tube. 

unscrew the rod and withdraw it. 
MEDICAL & STEREOSCOPIC 

Analyze. World's most LABORATORY For every 

Our new Microcell Assembly gives you maximum resolution, advanced teach- B rightfield, dark- scientific and 
fast and easily-without long, awkward syringe needles. ing microscope. field and phase industrial appli- 
Allowable camber: over 7.25" of 0.002" maximum. Features include contrast optics, cation. Seven 
And when you want your sample back just reverse the phase contrast interchangeable, models to 
process. Reclean the bulb and store it-or throw it away. optics, inter- rotatable binocular- choose from. 
Replacement is only 6Sf. changeable, monocular obser- Magnifications 

That's not all, of course. For analysis with ample samples, rotatable monoc- vation tubes. from 5x to 200x 
we've got a full line of tubes. They're all 7.25" long. They all ular-binocular Trinocular head Rotatable 
provide an allowable camber of 0.005" over the full length. observation tubes, for convenient observation 

New instant-focus photomicrography. tubes. 
They're available polished or ground-with plastic caps 
and in protective plastic storage cases. And most important, system. Outstand- Field flatness 
they all provide the consistent high quality you need and ing optical corrected objectives. 
we always insist on offering. 

Circle No. 56 circle No. 57 Circle No. 58 
See your local Kontes man or write direct for a detailed folder. on Readers' Service Card 

Let us show you what these microscopes 
Applied Spectrsscopy, May-Jsso, 1967, Vsl. 21 42, "Micracell tsr Nsclear Magnetic Resonance Analysis," can do for you.request free demonstration 
R. A. FlatS, N. Hesdorssn, R. E. Landis, asd R. Teranishi. 

KONTES C#w2 
Vineland, New Jersey 

Regissal Oistribstsrs: KONTES OF ILL Franklin Park, Ill. * KONTES OF CALIF., Rerkeley, Calif. 
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Write for Bulletin No. GZB-100  

NEW BRUNSWICK SCIENilFIC 
1130 5OMER5ET ST. * P a eox BOB, NEW BRUNSWICK. NEW JERSEY 08903 

as 

Circle No. 54 on Reoders Service Card 

To learn more about these weiL cceptea me1rumeuts 
wd'te to Melab. Scientifto InstrimentsDepartineit 
3OO Hiliview Avenue. Plci Alt Oalik'rnia 94S04 

IrEurope, coutat Melaha A4 sa Caus*e ch StQ(el 
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Assoc., Washington, D.C. (R. H. Mattson, 
Glidden-Durkee, Div. of SCM Corp., 900 
Union Commerce Bldg., Cleveland, Ohio 
44115) 

14-15. American Psychopathological 
Assoc., 59th, New York, N.Y. (M. Fink, 
New York Medical College, 5 B. 102 St., 
New York 10029) 

16-20. Soc. of Economic Geologists, 
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Box 1549, Knoxville, Tenn. 37901) 
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Washington, D.C. (W. V. O'Connell, Pub- 
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- - - 18-20. Biophysical Soc., Tol onto Ont, 
Canada. (W. A. Brodsky, Univ of I ouis- 
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18-22. American College of Radiology, 
Atlantn, Ga. (W. C. Stronach, 20 N. 
Wacker' Dr., Chicago, Ill. 60606) 
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adelphia, Pa. (Office of Technical Activ- 
ities, Inst. of Electrical and Electronics 
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search and Engineering Co., P.O. Box 45, 
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2038, Pittsburgh, Pa. 15230) 

24-25. Laser Safety Conf. and Work- 
CISE shops, 2nd, Cincinnati, Ohio. (L. Gold- 

man, Laser Lab., Children's Hospital Re- 
search Foundation of the Medical Cen- 
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soc., 2B Prins Hendriklaan, Amsterdam Z, 8-il. International Symp. on Laboratory 
Netherlands) Animals, Washington, D.C. (B. F. Hill, 

27-28. Congress of Intern. Inst. for Charles River Breeding Labs., Inc., Wil- 1-llowd o you get Sugar Beet Research, 32nd, Brussels, Bel- mington, Mass.) the hiohest 
gium. (The Institute, 150 rue Beauduin, 9-12. British Medical Assoc., clinical 
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Assoc. House, Tavistock Sq., London, I tion 
March W.C.l, England) consistently 
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2-6. International Soc. of Anesthesia Houston, Tex. (B. J. McWilliams, Cleft exchange Research, 43rd, Bal Harbour, Fla. (B. B. Palate Research Center, Univ. of Pitts- i-n 

Sankey, 3645 Warrensville Center Rd., burgh, 313 Salk Hall, Pittsburgh, Pa. lii L'LL 
Cleveland, Ohio 44122) 151)J7. Civil Engineering Problems of chronlatography? 3-6. Symposium on Protein Structure the South Wales Valleys, Cardiff, England. 
and Function, St. Marguerite, P.Q., Can- 
ada. (T. H. G. Michael, Chemistry Inst. (Institution of Civil Engineers, Great 
of Canada, 151 Slater St., Ottawa 4, George St., London, S.W.1, England) 
Ont.) 15-18. International Magnetics Conf., 

7-12. International Acad. of Pathology, Amsterdam, Netherlands. (T. Holtwijk, 
58th, San Francisco, Calif. (P. K. Mostofi, Philips Research Labs., Biadhoven, Neth- 
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