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IBM computers, science and you: 

Digital trouble shooter for Titan 
At Martin Company, systems engineers 
help assure success in operational mis- 
siles by continually checking product 
performance with the help of an IBM 
7090 system. 

Martin engineers have processed 200 
miles of paper and 2 million punched 
cards through the 7090-a complete 
and continuous case history on the per- 
formance of every part in every mis- 
sile built at Martin's Denver Division. 

Take the Titan for example. 
Once a month, the manager of systems 

engineering receives an 8-month record 
of Titan performance. A curve drawn 
by the computer pinpoints potential 
trouble areas, alerts Martin engineers 

to parts that have started to drop in 
reliability. 

The "trouble" might be just a loose 
wire, a minor drop in voltage or just a 
tired resistor. The point is they find and 
correct-trouble before it aborts a mission. 

That's pretty important-Titan II 
will boost Project Gemini into.orbit, 
with a couple of astronauts aboard. 

Reliability is pretty important in,your 
product, too. It is to your customers 
anyway. And you can perform this type 
of quality control in your products, if 
you have an IBM computer handy. It 
doesn't always take a big 7090. Some- 
times an inexpensive 1620 system is all 
you need. 

Automatic maps help find oil 

Geologists and geophysicists collect core 
samples and pressure readings and seis- 
mic data and dipmeter readings and 
other technical data. 

Then what? That's the rub. 
Like most scientists, their problem is 

finding time to sift through it all...ana- 
lyze it...and make it useful. 

But not any more. 
Now, a set of new IBM computer pro- 

grams helps them process and analyze 
their data. The programs are tailored to 
oil exploration and production prob- 
lems and the capabilities of the small, 
low-cost IBM 1620 computer. 

The programs automatically stamp 
out quick contour maps that help pe- 
troleum experts avoid unpromising 

fields and concentrate on fields that 
look like winners. 

The new IBM programs also guide 
economic forecasts, casing design, water- 
flooding patterns and other activities. 

You can handle all these problems on 
a 1620 with 20K core storage and auto- 
matic divide, a card read-punch and a 
paper tape reader adapter to handle an 
X-Y plotter (for the contour maps). 

The programs, of course, are free. 
And so is the help of our petroleum in- 
dustry specialists. 

Our programs help cut the cost of 
operating the computer. 

This is worthwhile if it helps geolo- 
gists and geophysicists eliminate just 
one million-dollar dry hole a year. 

Computer programs speed lens design 
If you've ever designed a lens system - 
even a simple one--you know it's no 

snap assignment. 
It can take several months if you're 

working on a complex system and do- 

ing all the work by hand. 
But you can cut this to a few days and 

increase precision at the same time, 
with an IBM 1620 computer and a set of 
four IBM lens design programs. 

The first program in this package 
does two things. First, it traces individ- 
ual meridional and skew rays and fans 
of sagittal and tangential rays (up to 
99 per fan). It also calculates third or- 

der aberrations for the system and for 
individual surfaces. 

The second program computes the 
vignetted aperture of the lens system, 
constructs a grid across this area and 
traces selected light rays through the 
system from this grid. This enables the 
designer to check the total usable path 
of light through the system. He may 
specify up to 999 rays. 

The third program evaluates the out- 

put of the second program. It computes 
the radial distribution of light energy 
and provides focus and origin shifting, 
if desired. 

The fourth program compares third 
order aberrations in the system with de- 
sired values. It automatically computes 
changes in system parameters and re- 
calculates third order aberrations until 
the lens system performs within speci- 
fied tolerance limits. 

These lens design programs improve 
accuracy, help the designer improve 
lens system performance and make it 
possible for him to devise more sophisti- 
cated designs. 

You can get these easy-to-operate lens 
design programs through your local IBM 

branch office. 

IBM? 
DATA PROCESSING 



ICN MIMICS EFFECTS OF THYROXINE ON UNIQUE HYPOGLYCEMIC AGENT FOUND 
ISOLATED LIVER MITOCHONDRIA FOUR TIMES AS POTENT AS TOLBUTAMIDE 

Cyanogen Iodide (ICN) has been found to mimic in 
most respects Thyroxine's effects on isolated liver 
mitochondria (1). It is stable in water and serves as 
a donor of 1+. 

ICN behaves like Thyroxine in these respects: 
1. A quantity as small as 10-6M produces substantial 
water uptake and swelling in rat liver mitochondria. As 
with Thyroxine, ICN-produced swelling is inhibited by 
serum albumin and strong sucrose (0.75M). 
2. Antimycin A, Amytal and Cyanide also inhibit ICN- 
produced swelling. Thyroxine has been reported to dis- 
play similar properties. (2,3). 

3. EDTA is effective against ICN-produced swelling. It 
is also effective against thyroxine (4). 
4. ATP causes rapid shrinking of ICN-swollen mito. 
chondria. It behaves exactly the same with Thyroxine. 
caused swelling. (5). 

25-gram bottle, $1.50 gm. 5-gram bottle, $1.90 gm. 
1-gram bottle, $2.25 gm. 

(1) J. E. Rall, J. Roche, R. Michel, O. Michel, S. Varonne, Biochem. 
Biophys. Acta. 62, 622, (1962). (2) A. L. Lehninger, B. L. Ray, 
M. Schneider, J. Biophys. Biochem. Cytol. 5, 97, (1959). (3) A; L. 
Lehninger, B. L. Ray, Biochem. Biophys. Acta. 26, 643, (1957). 
(4) D. F. Tapley, J. Biol. Chem. 222, 325, (1956). (5) A. L. Lehninger, 
Ibid. 234, 2187, (1959). 

PHONE COLLECT. 216-662-0212 
NUTRITIONAL BIOCHEMICALS CORP. 

GUARANTEES SHIPMENT ON 
ANY OF OUR MORE THAN 

3,000 RESEARCH BIOCHEMICALS 
WITHIN 60 MINUTES OF 

YOUR CALL. ONE DAY DELIVERY 
ANYWHERE IN CONTINENTAL U.S.A. 

SEND FOR OUR SEPT. 1963 CATALOG . . 
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4 Dimethyl Amino-N-Methyl 2, 2 Diphenyl Valeramide 
HCI was recently reported to be four times as potent 
as tolbutamide in lowering blood sugars. 
It appears to act through a different mechanism than 
hypoglycemic agents which increase the oxidation of 
glucose. 
Dulin, et. al. conclude that 4 D.M.D.V. appears to act by 
inhibiting liver glucose output-not by glucose oxidation 
or inhibition of metabolic effect of adrenal hormones. (1) 
10-gram bottle, $4.50 gm. 5-gram bottle, $4.90 gm. 

1-gram bottle, $5.50 gm. 
(1) W. E. Dulin, F. L. Schmidt, M. C. Blanks, G. H. Luna, Proc. Soc. 
Exptl. Biol. Med. 109, 729, (1962). 

All chemicals described are for chemical and investigational use 
only. They are not offered for clinical or drug use. The literature 
reference should not be interpreted as either an endorsement or 
disapproval of the biochemical by the cited investigator. 

____________ II ________L 

NUTRITIONAL I IIi 
BIOCHEMICALS 

t CORPORATION I 
1 21010 Miles Avenue * Cleveland 28, Ohio 
I I Send for free Sept.1963 catalog containing 
I more than 3000 items. Fill out coupon and 
I mail today for your copy. 
I i 

NAME. 
I I 
I I 

ORGANIZATION _ 

I I 
! ADDRESS ___ 

I I 
CITY ZONE ___ 

I I 
I STATE I 
I - SC-8 

755 



30 August 1963 
Vol. 141, No. 3583 

_~ ~~~~~~ =..-...^~~~~~~~~~~~~~ .!~~ _~~ X~~ H 

LETTERS Student Motivation; Identifying Epithets; Publicity Needs of NIH; Broader 
Outlook for Research ................... ......................... 762 

EDITORIAL The New versus the Classical in Science .............. ....................... 765 

ARTICLES Cloud Patterns over Tropical Oceans: J. S. Malkus ........................ 767 

Tropical clouds are arranged into characteristic "fingerprints" of the 
weather systems producing them. 

Neutrinos, Old and New: F. Reines ........................................ 778 

The neutrino, discovered several years ago, is a curious particle now 
believed to exist in four states. 

Stoichiometry of Hemoglobin Reactions: A. Schejter, A. D. Adler, S. C. Glauser ... 784 

Thermodynamic analysis shows the effect of aggregation changes on the 
equilibria involved in hemoglobin reactions. 

NEWS AND COMMENT Graduate Education-Navy Booster; Antibiotics-Use Curtailed; 
Mental Health--Funds Cut ........................................ 788 

BOOK REVIE1WS J. G. Burrow's AMA: The Voice of American Medicine, reviewed by 
D. W. Atchley; other reviews ................................ 794 

REPORTS West Ford Dipole Belt: Optical Detection at Palomar: A. Sandage and C. Kowal .... 797 

West Ford Dipole Belt: Photometric Observations: W. G. Tifjt et al ............... 798 

Infrared Spectra of Hydronium Ion in Micaceous Minerals: J. L. White and 
A. F. Burns ...... ............................... ................. 800 

Size Distributions of Sedimentary Populations: J. J. W. Rogers and C. Schubert 801 

Infrared Radiation from the Atmosphere over the Arctic Ocean: W. B. Murcray 802 

Confirmation of the Crystal Structure of Tetrahedrite, CU12Sb.S1,: B. J. Wuensch .. 804 

Photochemical Generation of the Hydrated Electron: L. I. Grossweiner, 
G. W. Swenson, E. F. Zwicker ........................................ 805 

Genesis of Hydrocarbons of Low Molecular Weight in Organic-Rich Aquatic 
Systems: J. D. Mulik and J. G. Erdman ................................ 806 



lonene: A Thermal Degradation Product of /8-Carotene: W. C. Day and 
J. G . Erdm an ...................................................... 808 

Carotenoids in Sediments as a Function of Environment: R. B. Schwendinger 
and J. G. Erdman ......... ..8......................................... 808 

Acquired Chromosomal Anomalies Induced in Mice by Injection of a Teratogen in 
Pregnancy: T. H. Ingalls, E. F. Ingenito, F. J. Curley .................... 810 

Fixation of Complement to Fragments of Antibody: A. M. Reiss and 0. J. Plescia .... 812 

Dissociation of Homograft Response to Allogeneic versus Xenogeneic Skin Grafts in 
Irradiated Mice: M. L. Tyan and L. J. Cole ........................... 813 

Renal Baroceptor Control of Renin Secretion: S. L. Skinner, J. W. McCubbin, 
I. H . Page ................................ ........ .. 814 

Thyroid Hormones: Control of Terminal Oxidation: J. R. Bronk ................ 816 

Tolerance between Host and Donor Tissue in Birds: W. S. Lapp, F. N. Jeronme, 
A . T . C ringan ........................................................ 8 18 

Unit Responses in the Frog's Tectum to Moving and Nonmoving Visual Stimuli: 
U.-Griisser-Cornehls, O.-J. Grisser, T. H. Bullock ....................... 820 

Test of Deutsch's Drive-Decay Theory of Rewarding Self-Stimulation of the Brain: 
S. S. PliskofJ and T. D. Hawkins ...................................... 823 

Early Developmental Stress and Later Behavior: M. W. Lieberman .............. 824 

Caudate Nucleus Lesions: Behavioral Effects in the Rat: S. L. Chorover and 
C. G. Gross .................... . .... ............. .......... 826 

Varying Sensitivity of C57BL/Crgl Mice to Grouping: D. D. Thiessen ............ 827 

Timing Behavior after Lesions of Zona Incerta and Mammillary Body: 
P. Ellen and E. W. Powell ............................................ 828 

Acetophenazine and Fighting Behavior in Mice: W. R. Knight, J. R. Holtz, 
G. R. Sprogis ................... ........ ............................ 830 

MEETINGS Air Pollution and Medical Research; Electron Microscopy: Proteins in Experimental 
Pathology; Root Diseases Biologically Controlled; Forthcoming Events ........ 832 

DEPARTMENTS New Products .................. ............ . ...................... 839 

@WM L~ TCOVER 

:,,,~~~ . GAE tERNCY MLCumulonimbus cloud towers in an 
anticyclonic disturbance over the 

INi~~~~~~~Egi:~~~ R A T AM OPacific Ocean just east of Wake Is- i~Pi VILIWAM SO UUA JSU ~land, 0637 G.C.T., 17 August 1957. 
The line of towers extends southwest 
or west-southwest, with a maximum 

... 'Oti ~ & .....height of 9000 meters. The disturb- 
i 1reS 'i~i ~i~i~i~~f Sjvd: Wi~ii Nance, which was part of a large trough 

extending from middle latitudes to 
sRRESPN0E~C 

~ ~NW Wa~tn~tothe tropics, later developed into a 
tropical storm. Camera aimed south; 

.'RR$PNE~CE ~~ 40 Wst42$t aircraft altitude, 2400 meters. See 
.........- page 767. [Claude Ronne, Woods 

Hole Oceanographic Institution] 
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belong in NEW KIMAX@ 

Super-Strength Beakers 

An accident at the crucial point could 
mean lost time. Lost effort. Now 
Kimble has strengthened the con- 
ventional beaker to insure against 
this costly loss. You can expect new 
Kimax Super-Strength Beakers to 
last 300% longer than the ordinary 
type. Their longer life, greater accu- 
racy comes from the improvements 
shown on the right. 

Kimax Super-Strength Beakers are 
available in five sizes. Compare. 
You'll see how-good as conventional 
beakers are-the new ones from 
Kimble give you even more value 
with longer glass life at a competitive 
price. Orders can be assorted with 
those for other Kimax Laboratory 
Glassware to obtain maximum dis- 
counts available from most dealers. 

Heavy, 
uniform 
sidewal Is 
throughout. 

tmproved 
white matte 
finish for 
easy marking, 
easy reading. 

Heavy, 
tapered top, 

Graduations 
accurate to 

?5% for fast 
preparation 

of solutions, 

Heavier, 
evenly 

distributed 
radius at 

Vulnerable 
heel area. 

r 
' 

^.*J 

OWENS-ILLINOIS 
maker of Kimble Products 

Toledo 1, Ohio ^ 
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ANNOUNCING The Second Annual 

SCIENCE GUIDE TO SCIENTIFIC INSTRUMENTS 

to be published 8 November 1963 

The 1963 edition of the SCIENCE Guide to Scientific Instruments will be the most 

comprehensive yet published. It will include over 2000 manufacturers of more 
than 1200 different categories of scientific equipment. Now, for the first time, re- 
search workers in all fields of science will have readily available information on 
where to obtain instruments and equipment of all types. 

HOW TO OBTAIN A COPY 

If you are a subscriber to SCIENCE, you will automatically receive a copy. If you are not already 
a subscriber, you can start your subscription with this issue. 

INFORMATION FOR ADVERTISERS 

Any manufacturer of scientific equipment is eligible for a listing. There is no charge for listing. 

The guide will be distributed to all SCIENCE subscribers. Also, additional copies will be printed 
for distribution to future subscribers. The guide will have a guaranteed distribution of over 

92,000. This assures virtually blanket coverage of every type of research laboratory. The regu- 
lar advertising rates for SCIENCE apply to this issue. 

HOW YOUR PRODUCTS CAN BE LISTED 

Over 5000 questionaires have been mailed to manufacturers of research instruments and 

equipment. However, if your company has not received a questionaire by 1 September, write 
to the following address for application forms. 

Science Guide to Scientific Instruments 
11 West 42 Street 

New York, New York 10036 
PE 6-1858 

SAMPLE OF CATEGORY LISTINGS _ 
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545. Cameras, Hig-Speeds Streak 
Cameras, Kymograph. See 2250 
Cameras, Microscope. See 3785 

550. Cameras, Optically Triggered 
Cameras, Oscilloscope. See 3570, 
3575 
Cameras, Photomicrographic. See 
3785 
Cameras, Scintillation. See 3296 

555. Cameras, Time-Lapse Motion Pic- 
ture 
Cameras, Underwater. See 3420 
Cameras, X-ray Diffraction. See 
5400 

(End of Cameras) 

560. Cans, Specimen Type for Biological 
Samples 

565. Capacitance Measuring Equipment 
570. Capacitance Standards 
575. Capacitors, High-Voltage Storage 
580. Carbon Analyzers, Combustion 

Type 
585. Carbon Analyzers, Organic Carbon 
590. Carbon Dioxide Analyzers, not 

Van Slyke 
Carbon Dioxide Analyzers, Van 
Slyke. See 455 

595. Carbon Hydrogen Analyzers 
600. Carbon Hydrogen Nitrogen Ana- 

lyzers 
Carboys, Plastic. See 3855 

605. Cardiac Flow Systems 
610. Cardiac Monitors 
615. Cardiotachometers 
620. Carts, Laboratory 
621. Catalytic Reaction Apparatus 
625, Catheters, Intradcardiac 
630. Cathetometers 

Cell Disintegrators. See 1355, 1360 
635. Cell Fractionaters, Biological 

Cells, Battery. See 370 
Cells, Colorimeter. See 965 
Cells, Conductivity. See 1070 
Cells, Electrophoresis. See 1490 
Cells, Fuel. See 1816, 1817 
Cells, Liquid Chromatography. See 
835 
Cells, Nephelometer. See 2875 
Cells, Photoelectric. See 3750- 
3760 

636. Cells, Quartz, for Liquid Samples 
Cells, Spectrophotometer. See 
4605, 4610 

Centrifuges 

640. Centrifuge Tubes, Glass 
Centrifuge Tubes, Plastic. See 3860 

645. Centrifuges, Angle Head 
650. Centrifuges, Basket 
655. Centrifuges, Chromatographic, Pa- 

per Strip 
660. Centrifuges, Continuous Flow 
665. Centrifuges, Explosion-Proof 
670. Centrifuges, General-Purpose, 1200 

to 4500 rev/min 
675. Centrifuges, Hematocrit 
680. Centrifuges, Microchemical 
685. Centrifuges, Refrigerated 
690. Centrifuges, Super-Speed, for Liq- 

uid Separation 
Centrifuges, Ultra. See 5180 

695. Centrifuges, Ultraspeed 
700. Centrifuges, Vacuum 

(End of Centrifuges) 

Chambers, Acoustic. See 30 
Chambers, Altitude. See 57 
Chambers, Atmospheric. See 1590 

Chambers, Environmental, Animal. 
See 156 
Charts, Absorption Spectra. See 5 
Charts, Bacteriological. See 215 
Charts, Emission Spectra. See 
4555 

705. Charts, Periodic Table 
Charts, Radioactive Decay. See 
2965 
Charts, Recorder. See 4220-4223 

710. Chemical Analyzers, Automatic 
(for sampling and preparation) 
Chemicals, Isotope-Labeled Com- 
pounds. See 3145 
Chick Heart Monitor. See 2035 

715. Chloride Meters 

Chromatography, Gas 

720. Adsorbents, Solid 
725. Attenuators, Automatic 
730. Chromatographs, Gas, Argon loni- 

zation Detecting 
Chromatographs, Gas, Blood Gas 
Analysis. See 440 

735. Chromatographs, Gas, Coulometric 
Detecting 

740. Chromatographs, Gas, Electron 
Affinity Detecting 

'745. Chromatographs, Gas, Flame Ioni- 
zation Detecting 

750. Chromatographs, Gas, Preparative 
Type 

755. Chromatographs, Gas, Thermal 
Conductivity Detecting 

760. Column Packing 
765. Columns, Golay 
770. Columns, Packed 
775. Contour Measuring Projectors 
780. Detectors, Ionization 
785. Fraction Collectors, Gas 

Gas Sampling Devices. See 810, 
826 
Hydrogen Purifiers. See 2130 

790. Integrating Recorders 
795. Integrators, Digital Readout 
800. Integrators for Strip-Chart Re. 

corders 
Liquid Sampling Devices. See 830 

805. Pyrolysis Apparatus for Sampling 
806. Stationary Liquid Phases 
807. Supports, Solid 
810. Syringes for Gas Sample Introduc- 

tion 
815. Temperature Programmers 
820. Tube Fittings 
825. Valves, for Column Switching 
826. Valves for Sampling Gas 
830. Valves for Sampling Liquid 

(End of Chromatography, Gas) 

Chromatography, Liquid 

833. Adsorbents, Solid 
835. Cells, Flow Through 
840. Chromatograph Tubes, Glass 
845. Chromatograph Tubes, Plastic, 

Disposable 
850. Column Monitors, Fluorescent 
855. Column Monitors, Spectrophoto- 

metric, for Optical Density 
860. Fraction Collectors 
865. Gradient Mixers 
870. Ion-Exchange Crystals 
875. Ion-Exchange Resins 
880. Solvents 

(End of Chromatography, Liquid) 

Chromatography, Paper 

890. Chromatographs, Paper 
895. Densitometers 
900. Desalters 

Dialyzers. See 1300 
905. Drying Ovens 
906. Indicator Sprays 
907. Ion-Exchange Paper 
908. Filter Paper 
910. Scanners, Photoelectric 

Scanners, Radioisotope. See 2970 
915. Scanners, Ultraviolet, Fluorescence 
920. Viewing Cabinets 

(End of Chromatography, Paper) 

925. Chromatography, Thin Layer 
926. Chromatography, Thin Layer, Ad. 

sorbents 
927. Chromatography, Thin Layer, Ap- 

plicators 
930. Chromatography, Thin Layer, 

Densitometers 
935. Chromatography, Thin Layer, 

Fluorescence 
940. Cineradiographic Systems 
945. Clamp and Rod Systems for Glass- 

ware 
950. Clean Room Furniture 
955. Cleaners, Glassware, Detergents 

Cleaners, Ultrasonic. See 2010 
Closed-Circuit TV. See 4840 
Cloud Chambers. See 2975 
Cobalt Sources. See 2985 

959. Collimators, Optical 
960. Colony Counters, Bacteriological 
965. Colorimeter Cells 
970. Colorimeters, Photoelectric Ab- 

sorption 
975. Colorimeters, Reflectance 

Column Fractionators, Density 
Gradient. See 1220 
Column 'Monitors, Liquid Chro- 
motography. See 855 
Column Packing. See 760 

980. Combustion Boats 
985. Combustion Furnaces, High Fre- 

quency Induction 
990. Combustion Furnaces, Tube Type 
995. Combustion Trains, Micro 

1000. Combustion Tubes 
1005. Combustion Units, Schoeniger Type 

Comparators, Film. See 1636, 1637 
Comparators, Optical. See 3555 

1010. Compression Testors, Hand-Oper- 
ated 

Computing Equipment 

1015. 

1020. 
1025. 

1030. 

1031. 
1035. 
1036. 
1040. 
1045. 
1050. 
1055. 
1060. 

1065. 
1070. 
1075. 

Computer Teaching Equipment (for 
theory) 
Computers, Analog 
Computers, Biological, Special- 
Purpose 
Computers, Digital ($125,000 and 
under) 
Computers, Digital (over $125,000) 
Data Converters, Analog-to-Digital 
Data Converters, Binary-to-Decimal 
Data Converters, Digital-to-Analog 
Data Reducers, Shaft-to-Digital 
Data Reducers, Voltage-to-Digital 
Encoders, Shaft-to-Digital 
Paper Tape Readers 

(End of Comnputers) 

Conductivity Bridges 
Conductivity Cells 
Conductivity Meters 
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For Photomicrography... Macrophotography... Gross Photography 
The Leitz Aristophot is a universal laboratory cam- 
era. It masters all laboratory photographic tasks. In 
a matter of minutes, the Aristophot lets you change 
from micro to macro or to gross photography. You 
have the choice of 35mm, 3/4" x 41/4" or 4" x 5" 
in both conventional or Polaroid, as well as highly 
precise motion-picture and time-lapse photography. 

Write for complete details and specifications. Illus- 
trated brochure shows how Aristophot can be used 
with your microscopes and how it integrates with 
Leitz microscopes, including the famous Leitz uni- 
versal research microscope, Ortholux, with its own 
light sources, or Xenon and high-pressure mercury 
lamps for special applications. 47063 

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y. 
_r _D i s t r i b u t o r s o f t h e w o r Id - f a m o u s p r o d u c t s, o f 

Ernt Leitz G. m. b H.. Wet zlar, Germ a ny- E rn st Lei t z Ca n ad a Ltd. 
LEICA AND LEICINA CAMERAS - LENSES ? PROJECTORS ? MICROSCOPES 
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The New versus the Classical in Science 
There long has been a bandwagon tendency in American science, 

but today it seems particularly rampant. This seems true of the 
physical sciences and particularly of the biological sciences. In 
addition, there is an inclination to equate "classical" with "old- 
fashioned" and "passe." 

We Americans worship the new: Madison Avenue bases its 
approach on this weakness of ours. This is why car manufacturers 
bring out new models each year. Somehow the word new has acquired 
the meaning of "better." Even scientists have succumbed to this 
psychology. Whenever there is a new breakthrough we tend to 
abandon the previously active areas. A massive follow-up of new 
discoveries is normally highly productive, and no damage would be 
done if it were not for the fact that the abandoned fields are rarely 
exhausted. When talent is diverted from them, science suffers an 
irreparable loss of know-how in the form of specialized information 
and methodology. 

At this very moment, in some classical branches of science it is 
impossible to find a single expert. In others, the number of well- 
trained and intelligent specialists is smaller than the number of 
available hard-money positions. Invertebrate zoology (in its various 
subdivisions) is now in this position, and probably most specialists 
could name other fields. 

This development is accompanied by other trends. The most 
imaginative workers are those who have been attracted to the new 
efforts and have thus automatically left the more orthodox workers 
in command of the classical fields. Bright young students quite 
naturally look for the greenest pastures. Recruitment thus becomes a 
serious problem. This is aggravated by the attitude of the Young 
Turks in the new areas. They tend to regard the more classical 
branches of their science with unconcealed contempt. At worst, 
this intolerance leads them to attempt to cut off funds from the more 
classical fields. The situation is further aggravated by the attitude of 
some foundations and science administrators. They are justified in 
fostering exploitation of breakthroughs, but it seems unwise for them 
to pour most of their funds into the glamor fields. The follow-up of 
breakthroughs rarely requires large foundation support. The band- 
wagon tendency takes care of this automatically. 

Far more important, for the general well-being of American science 
and the attainment of a healthier balance between classical and 
frontier fields, is more financial and moral support for the classical 
areas. We should not place unnecessary obstacles in the path of the 
bright, imaginative youngster who, for reasons of his own, wants to 
go into an unpopular, classical field, because precedent shows that 
he is quite likely to make a spectacular success of it. The total 
Zeitgeist of science, together with new models and new techniques, 
moves ahead so rapidly that someone who has grown up with these 
new ideas very often finds unexpected new approaches in the "old" 
field and helps to rejuvenate it. The new systematics, and other, 
similar developments, show that this can be done, and that such 
rejuvenation has beneficial effects that go well beyond the focus of 
the renaissance. This would happen oftener if the principle were 
accepted more broadly that the new should supplement the classical 
and not totally displace it.-ERNST MAYR, Museum of Comparative 
Zoology, Harvard University 
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WHAT'S 

NEW 

IN THE 

NEWEST 

TRI-CARB? 

SPECTROMETERS? 

The incomparable new 3000 and 4000 Series 
Tri-Carb Liquid Scintillation Spectrometers em- 
body more than a score of major design and 
operating improvements. The result: sensitivity, 
accuracy, and reliability of a degree never before 
achieved in liquid scintillation counting equip- 
ment. These ultra-modern instruments are avail- 
able in configurations and with capabilities to 
match any research budget or counting require- 
ment. Your Packard Sales Engineer can provide 
complete details and performance data. Write for 
illustrated Bulletin. 

everything! 
o 13-dynode photomultiplier tubes with signal 

pulse summation for highest efficiency and 
best isotope separation. 

o Rugged, "light-lock" detector assembly with 
new graded shielding and high-speed 
sample loading. 

o Fast coincidence circuitry with wide dynamic 
range for best performance. 

o Completely separate channels (two or three) 
of pulse height analysis for optimum 
channel selection. 

o Precision gain control and fast-recovery linear 
amplifiers for greatest accuracy. 

o Highly stable and linear pulse-height 
analyzers for best operation with fast liquid 
and slow crystal pulses (switch selection). 

o High-speed (20 megacycle) scalers with 
in-line, numerical display for greatest 
counting accuracy and best legibility. 

e Built-in automatic background subtraction 
for convenience and for accuracy of ratios 
calculated automatically. 

o Low activity sample reject to save valuable 
counting time where many samples contain 
no material of interest. 

? Highest quality digital printers or calculators 
for fastest and most reliable data presentation. 

o Compact console designs to take minimum 
floor space and no bench space. 

I- 3rcI PACKARD INSTRUMENT COMPANY, INC. 

I____o__ BOX 428 * LA GRANGE, ILLINOIS * AREA CODE 312 * 485-6330 
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HOgEY?WELL 
STROBONAR 

FOR 
PHOTOMICROGRAPHY 
The new Honeywell Model 52A Stro- 
bonar Electronic Flash Unit is a ver- 
satile and economical light source for 
all types of photomicrography, black 
and white or color. 

Concentric with the electronic flash 
tube is an incandescent light with 
which the unit is positioned for cor- 
rect light reflection. Users report in- 

tensity of flash is excellent even at 
maximum magnification. Absence of 
heat protects specimens from physical 
change and warping. 

A universal bracket fits the unit for 

many assignments in both laboratory 
and field. The 52A can be flashed by 
any camera synchronized for elec- 
tronic flash. Specify: Model 52A Stro- 
bonar Electronic Flash; 110V-AC, 90 
Watts; 16 ft. cord; 3 lbs.; 8" x 42" x 5". 

For illustrated folder on the 52A Strobonar 
Electronic Flash, please write: David 
Moore, Mail Station 209, Honeywell, 
Denver Division, Denver 10, Colorado. 

Honeywell 
PHOTOGRAPHIC PRODUCTS 
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Lively and continuing discussions 
took place as the delegates joined in the 

exploration of the highly involved inter- 
actions of plant roots, soil, saprophytic 
soil microorganisms, and plant patho- 
gens. The ultimate objective of the 

symposium was the subjugation by bio- 

logical means of soil-borne pathogenic 
viruses, bacteria, fungi, and nematodes. 
In essence, this was a search for new 

approaches and new ideas on how to 
attain control of such groups of soil- 
borne plant pathogens through biolog- 
ical techniques and an attempt to define 
the areas where additional research is 
most needed. 

The underlying encouragement which 
motivated the symposium has come 
from instances of biological control 
which have proven successful and, 
more than this, sometimes spectacular. 
This has been especially true where 
chemical control has not been econom- 

ically feasible and suitable resistant va- 
rieties of plants have not been available. 

One of the oldest biological ap- 
proaches to control disease on pathogen- 
infested land has been to resort to dif- 
ferent crop successions or to turn under 
various green manure crops to allay 
damage from diseases anticipated in a 

succeeding crop. This technique has met 
with notable success in certain regions 
against specific diseases. For example, 
it is reported that phymatotrichum root 
rot of cotton in the Southwest is being 
successfully combated by disking into 
the soil an immature crop of peas in the 

spring, prior to planting cotton. Ophio- 
bolus root rot ("take-all") of wheat 

may be controlled by rotating a crop of 
oats with the wheat. 

In California streptomyces scab of 

potato is effectively kept in check where 
the crop is grown on the same land year 
after year by growing a crop of soy- 
beans in the fall after the potato harvest 
and turning it under before the crop 
matures. Sclerotium rot of peanuts is 

prevented in the South by avoiding the 

presence of undecomposed organic lit- 
ter in the top few inches of soil. A 
serious Fomes rot of rubber tree crowns 
and roots in the tropics is being kept 
under control cheaply and rather spec- 
tacularly by biological means. A partic- 
ular variety of legume is grown as a 

ground cover in rubber plantings where 
the disease has appeared. The pathogen 
appears to dissipate its energy on the 
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fail in disease control or actually make 
the disease worse. 

An objective of the symposium was 
to seek out the mechanisms involved in 
biological control in soil and to under- 
stand the circumstances which make for 
success on one hand and failure on the 
other. Knowledge of the mechanisms 
involved in the soil-pathogen-host rela- 
tionships would enable a more intelli- 
gent approach to the control of soil- 
borne diseases through biological 
means. 

Several aspects were selected for great- 
er research emphasis. It was brought 
out, for instance, that the behavior of 
the host plant in terms of root diseases 
may be manipulated to some extent by 
sprays, fertilization, time of planting, 
and so forth. Since root exudates are 
known to be important in initiating the 
activity of root parasites, it follows that 
cultural practices which influence the 
amounts and quality of these exudates 
are important in the inception of dis- 
ease and in its avoidance. 

Since most pathogens in soil are in a 

resting rather than a vegetative condi- 
tion, it is clear that the manipulation of 
soil likewise may be important. More 
information is needed on the factors 
which influence the survival, multipli- 
cation, and parasitic activity of the 

pathogens in soil. Stimulation of the 

pathogen into activity in the absence of 
its host may waste the reserves of the 

organism and decrease its population in 
soil. Certainly it became clear that the 

specific roles of plant exudates and 

plant residues in nature need clarifica- 
tion. 

Many discussions centered about the 
role of natural openings in roots in 
relation to pathogen entry. Ruptures at 
the point of root emergence, the senes- 
cence of transient roots, and certain 
features of the root surfaces themselves 
were considered as possible portals of 

entry. It is surprising how little informa- 
tion is available on root anatomy and 

physiology in relation to pathogen entry 
and development. 

Investigators from different disci- 

plines were made aware of the overall 

problems in the biological control of 
root diseases and most had valuable 

suggestions to offer. 
Critically deficient lacunae in our 

knowledge of the interactions of soil, 
plant, and soil microorganisms in rela- 
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were pinpointed. 

It became apparent that although bi- 

ological control, as treated here, could 
be and at times is accomplished by di- 
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