
S C I E NC E ~~~~~~~~~31 August 1962 
Vol. 137, No. 3531 

AMERICAN ASS0CATION FOR THE ADVANCEMENT OF SCIENCE 

P.-~~~~~~~~~~ 



Form or Function... 

PIET MONDRIANi COMPOSITION. 1921. COLLECTION, MUSEUM OF MODERN ART, NEWYORK 

Structure or purpose... .which one contains the 
essence? In art, in science and in technology 
the essence is never in the form or the function 
alone but in both at once... a matter of conceptual 
symbiosis... .of order... .of unity. 
Scientists and engineers at IBM are fashioning 
thin f ilm circuits such as these to handle information 
with ever greater elegance and economy. The 



THE NEW AND 

THE KNOWN... 

COME FIRST FROM 
S C Four new uses for four important biochemical. 

E U t t ff ^ N.B.Co. reports them. N.B.Co. is ready to deliver 
______v_ them . . . fast. Within 48 hours, anywhere in the 

world. New compounds, or known ones, if you 
need biochemicals fast, call N.B.Co.- collect. 

NEWVW 1 NEWV NEWW NEWi 
Puromycin Puromycin A Tetrazolium Dye. BANA as a substrate 
A most unique antibiotic. Aminonucleoside, Tetranitro BT (TNBT) offers for the measurement 

After recent testing 
produced by a chemical many advantages for the of proteolytic enzymes. 

Against ea variecety of experi- cleavage of puromycin. histo and cytochemical local- 

mentalgaumorsins various Unlike puromycin, the ization of oxidative enzymes Blackwell and Mandl recently 
mental tumors in various Unlike puromycin, the in tisu scin.reotdenyD rgie 

.In tissue sections. reported Benzoyl DLArginine 
animals, puromycin showed aminonucleoside is not anti- beta Naphthylamide HCI 
significant cytotoxicity in bacterially active. But it is 1. Maximal deposition of useful for the biochemical 

vitro against a series of tis- more active than the anti- TNBT occurs over a wide and histochemical measure- 

sue cultures derived from biotic against trypanosomes pH range. ment of proteolytic enzymes. 

normal and neoplastic hu and mammary adenocarci - 2. Crystallization phenomena Its many advantages include 
man and animal cells. Char- noma in mice. It is totally has never occurred in TNBT specificity, good reproduci- 

acteristically, puromycin active against Toxoplasma stained tissues. ability, sensitivity and lack 

completely inhibited protein gonii in tissue culture. Its 

synthesis in Pseudomonas daily subcutaneous adminis- 3. The granular precipitute of interference of contami- 

fluorescens. But not nucleic tration in rats is reported to of TNBT formazan is of nants. BANA has also been 

acid systhesis. In experi- result in Nephrotic syndrome exceedingly fine dimen- used to assay trypsin inhibi- 

ments with Escherichia co/i, and pathology which closely sion, for a more corrective tors, and in the quantitative 

puromycin prevented the resemble the nephrotic syn- staining picture. colorimetric determination 

final condensation of acti- drome in children. 4. Cyanide inclusion into in- of trypsin. Order i n t he 

vated amino acids to pep- A summary of research cubating media shows lit- following quantities: 

tides. It cured Trypanosoma work with Aminonucleo- tie effect on highly active BENZOYLDLARGININE 

equiperdum infections in side, and a detailed bibliog- tissues such as heart and beta NAPHTHYLAMIDE 

mice and rabbits, and was raphy, are available free. kidney. To suggest that HCI (BANA) 

partially effective against T. Write NBCo. TNBT is probably a more 

cruzi. In Tobie's tests on efficient reagent for the 10 gram bottle . gram $7.90 efficien reagentfor the 5 gram bottle ..gram 8.50 
mice for puromycin's trypan- PUROMYCIN cytochemical demonstra-. 
ocidal properties, puromycin AMINONUCLEOSIDE tion of enzyme 'systems 1 gram bottle . . gram 8.90 

had a strong suppressive 25 mg. ampule, ampule $ 14.90 such as succinic dehydro- 

effect against all species, 100 mg. ampule, ampule 53.50 genase and diphosphopy- 

except T con~golense 0 500 mg. ampule, ampule 255.00 ridine nucleotide diaphor- 

Send for a free review of 1 gram bottle . gram 490.00 ase. Available as follows: 

puromycin, and a detailed 

bibliography. TETRANITRO BT (TNBT) 

10 gram bottle . . gram $22.50 

PUROMYCIN 5 gram bottle . . gram 23.50 

DIHYDROCHLORIDE 1 gram bottle . . gram 24.75 

1 gram bottle . gram $450.00 

500 mg. ampule, ampule 235.00 

100 mg. ampule, ampule 47.50 

25 mg. ampule, ampule 13.25 

I Send for our free June, 1962 Catalog containing 
|more than 26000 temm..Filllouttcouponnanddmaill I today for your copy. SC - 

NUTRITIONAL BIOCHEMICALS CORPORATION : Nae___________ 

21010 Miles Avenue * Cleveland 28, Ohio OI aizto 
|Add ress- 

ICity-. . -, 

State ___________________Zone 

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and 
additional mailing office. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75g. 



NEW with dual columns and a highly-accurate injection ports permit you to use either 

^"D"S-T"^D-Data ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~linear temperature programmer, it pro- column' independently. 

ns==o~~~~~~~~~~~e~~~~ess as * ~~~~~~~~~~~~~vides high -sensitivity and range with A high-velocity. circulating air oven, cotm- DIFFrERENTIAL FLA maximum baseline stability particularly. bined with a precision programming sys- 

XNIUT10N BBECTOR ~~~~~~~~~~~~~~~~~~~~~~~~~~~in the analysis of trace components at high term allows seventeen linear heating rates 

ADDS- eERSITIVITY ~~~~~~~~~~~~ ~ ~ ~ ~~~~~~~~~temperatures. from 0.5 to 50'C per minute; top oven 
i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Dual colu mns can completely cancel out 'temperature is 4000C. 

TO, BAeSELINESTABILITY w ^ "" wi~~~~~~~~~~w X Flaw-W- | ~~~~~~~~~~~~~ the effects of column substrate- bleeding For more information on the Model 8X0 

Perkin-Elmer's new Model 800 is the f irst during either programmed or isothermal gas chromatograph, write to Instrument 

gas chromatograph to give you adifferen- analyses, allowing full use 61the ioniza- Division, Perkin-Elmer Corporation, 916 

tial flame ionization detector. Combined tion detector's inherent sensitivity. Dual Mai n Avenue, Norwalk, Connecticut 
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LEITZ EXCLUSIVE : the only quality microscope 

that combines these important features... 

1. Single-knob focusing combines coarse and fine focusing 
for faster, more convenient operation .. . saves time... 
simplifies your microscope studies ... lets you work in 
greater comfort and ease. 

2. The world's finest optics ... high precision construction 
... the most exacting operation - all in a moderately 
priced instrument. 

3. Accepts all standard slide sizes. Mechanical stage accepts 
both 3" x 1" and 3" x 2" slides. 

4. Retractable spring-load mounts on high-powered objec- 
tives provide positive protection against damage to slide 
or front lens. 

5. Anti-reflection coating on tubes and optics throughout. 

6. Extra-wide objective magnification range 45-1250x. 

7. Monocular or binocular body rotatable 3600 with one- 
step locking at any point. 

8. Variety of mechanical stages available. 

9. Selection of attachable illuminators, interchangeable 
with mirror. 

10. Wide-field or high-eyepoint eyepieces (for wearers of 
glasses) available at slight extra cost. 

BINOCULAR MEDICAL AND LABORATORY MICRO- 11. Contour-fitted carrying case protects microscope. 
SCOPE SM. Equipped with inclined binocular body; 
mechanical stage; two-lens condenser with swing-out upper 
element and iris diaphragm; quadruple nosepiece; mirror 
and fork. Optical outfit with achromats 3.5x, 10x, and 45x GET ALL THE FACTS ... WRITE FOR LITERATURE... 
and 100x oil immersion with spring-loaded mounts plus 
10x eyepieces. for full information on all the important new features and 

conveniences built into the latest SM microscope. 

MONOCULAR MEDICAL FILL OUT COUPON ... MAIL TODAY! 
AND LABORATORY 
MICROSCOPE SM. Same as 
above, but equipped with mm mmmmmmmmmmmmmmmmmmmmmmmmmmmmm 
inclined monocular tube. If 
desired, monocular microscope I E. LEITZ, INC. Dept. SC-831 I 
can be converted to a binocu- I 
caunitin ae simplted toane-sp 

_ 468 Park Avenue South, New York 16, New York u lar unit in a simple one-step ;B E 
operation. Gentlemen: Please send me complete information on the: 

_ | O Model SM microscope. 
_ co Kindly have representative Q phone or Q write me U 

for appointment to demonstrate SM microscope at no 

LEITZ TECHNICAL SERVICE : obligationtome. 

is unique in the United States, providing Namip_ Address 
one of the most extensive service and * 

repair facilities in the field of scientific ' CTylphn Zone State_____ 

instrumentsTelphon__________________________NI"___, 
37761 

E.L EITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16f, N. Y. 
_ A x D i st rib u to rs o f t he wo rlId - fa m ous p r od uc ts o f 

Ernst Leitz G. m. b. H., Wetztar. Germany-Ernst Leitz Canada Ltd. 

_ LEICA ~CAMERAS *LENSERS PROJECTORS . MICROSCOPES *BINOCULARS 
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1895- 

In 1895, shortly after he became editor of Science, James McKeen 
Cattell wrote to George F. Kunz, mineralogist and gem expert, de- 
scribing the purposes and policies of Science. There has been so little 
change in the objectives of the journal that it seems of interest to 
publish Dr. Cattell's letter. Except for 'the first paragraph, it reads: 

"A journal such as Science aims to aid materially In the advance- 
ment of science in America and at the present time. We have no 
one centre-such as London and Paris-where men of science are 
stimulated by personal contact and the interchange of ideas, and 
the great physical distances make social intercourse difficult or im- 
possible. Then, at the present time, it is of especial importance for 
men of science working in one department to be informed of what 
is being accomplished in others. In order that science may advance 
as a whole, specialization by each requires co-operation by all. 

"A weekly journal covering all the sciences is almost a necessity; 
but it can only be conducted efficiently-indeed can only exist at 
all -with the active and constant aid of those who are contributing 
to the advancement of science. The number is not so great but that each 
one may feel a personal responsibility. 

"I think we should all agree as to what is needed. Special re- 
searches should as a rule be published in the special journals but the 
general results of such work-either before or after the detailed 
publication-should be reported in Science. Papers and addresses 
giving the progress and present condition of the several sciences and 
their branches are needed. Such addresses are often prepared for a 
special audience and their usefulness is greatly increased by pub- 
lication in a journal such as Science. Authoritative reviews are 
needed, not perhaps minute criticism of detail, but such account and 
criticism as shall inform those, who are not specialists in the given 
department, what the book contributes to the sum of knowledge. 
Notes, particularly series of notes, covering work in a given branch 
of science are especially useful. Personal and other items are very 
important. Discussion, both of scientific problems and educational 
methods, scientific institutions and the like are particularly needed. 

"In all these cases it is evident that a journal appearing frequently 
and reaching a large number of men of science is the proper place 
of publication. 

"Hoping that you will be able, in these different directions, to con- 
tribute to the work of the journal." 

Very truly yours, 
/s/ J. McK. CATTELL 

Two previous editors had tried unsuccessfully to publish Science. 
Cattell succeeded, and from the beginning was able to state his 
editorial plans so appropriately that scarcely a word needs changing 
today.-D.W. 
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THE PACKARD ARMAC SCINTILLATION DETECTOR 
MAKES BIOLOGICAL STUDIES AND CLINICAL DIAG- 
NOSIS MORE RAPID, CONVENIENT AND ACCURATE 
by permitting shortened counting times, accepting 
samples with low radioactivity and yielding a high 
counting efficiency. It is ideally suited for studying, 
by in vivo methods, the retention and excretion of 
various gamma-emitting isotopes in experimental 
laboratory animals. It has proven ideal for such 
experimentation, because only very small doses need 
be administered, sacrificing is obviated and the animal 
acts as its own control for repeated experimentation. 

The Armac Detector is being used very successfully 
in nutritional studies and clinical diagnosis where 
changes in the amount of circulating radioactive sub- 
stance in the blood stream can be measured 
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H HITAC H I Electron Microscopes 

featuring 

lx >1tthe new HU-11 
... . ..... ..... .. . ......... Hitachi, Ltd. of Japan, in advance of world- gs ' | }e : 5;~~~~~~~. ..;. ..: ... .. ........ ......wide competition, announces the successful pro- 

. . _ - g0000 00 ;; ;iiv 4duction of the HU- 11, the latest in electron 

_ . . . ... . .. ... ............................... . A ............... . . f . .~~~~~... .... ... ....... .... . . ... 

.... .. .... . ~microscopes. 
_ 

: 
~~~~~~~~~~~~~~~~~~.. ..... .... .... ..'' :. .. '.......' _ ,~~~~~~~~~~~~~~~~~~~~... . _.. . . .:...\ ;..... 

_~~~~~~~~~~~~~~~~~~~~.. xs' ..... . 

The new HU-1 1 is an enlarged, high effici- 
........ .. ... . ..ency electron microscope, guaranteed 8-10 

. . ..... ..... ... ...... .Angstrom Unit resolution, capable of probing 
............... the very basic structure of matter. This is pos- 

sible in the H`U-1 1 because it is equipped with 
_:........ g _g=_[ka chromatic aberration compensating lens sys- 

.......... tem, a development uniquely Hitachi. 
-r ;; g 3 gg S~liOther improvements include an enlarged spe- 

cimen chamber facilitating handling of acces- 
.......-...... ... . | : : ;sories, an exhaust system trap reducing contami- 

.. .. . ..................... nation to a minimum (therefore eliminating the 
. ...... . .. .. . ..need to disassemble the column), increased ex- I 

i I - - :< @ ~~~~posure area of photography permitting record- 
. _.................................ing of high resolution diffraction rays. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~....aut~t ...... .- ... ..^ 
.... .... . .. . .........~~~. b ...X 

HitaIchi's outstanding HS-6, the permanent I | 
macgnet electrzon microscope, is equipped with 
four lenses (condenlser, objective, inltermedialry, -- 
projection) xsith aI resoixing power reaching 25 ;g 
A.U. upxsards a~nd enlsuretSsi an lectronl optical 
macgnificaltion cont inuouisly changeable from _ s _ -i 
2.OOOx to 20.OOOx. I 

The HS1-6 is provin~g itself doubly invaluable _F1 
p ho tog ralphicallI y ats an 1 electron d iffra.ct ion I 

als thle so-cal..led 'selected atrea" diff reaction e ex 
calmera. (Calmera chamber is loaded with 18 0 | 
cassettes permitting 36 successive exposures.) p : of ph p t r d 

Simplicity of opera~t iOnl, mnechainics and cir- r 
cuitry makI'e the HStn -6 te ideal instrument 
for researchers in the most sensitive medical 
AnU.d bioloricsal fields. | 

' LY cangeable fromFor more caed information gel in loucl wii/i 

5_ (_ ~ ~~ ERB & GRAY SCIENTiFIC, INC. 
r iy854 S. Figueroa St., 5927 Riverdale Ave., 

Cable Address "HITACHY" TOKYO Los Angeles 17 Clif. New York 71, N.Y. 
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ZOOGEOGRAPHY 
Editor CARL L. HUBBS 

To the Memory of Charles Darwin 
and Alfred Russel Wallace 

AAAS Symposium Volume No. 51 
510+x pp., 115 illus., 13 tables, 6x9, author index 

of scientific names, references, cloth 
AAAS members' cash orders $10.50, Retail $12.00 

agust _1957 Stanford Symposium: is 
The Origins and Affinities of the 

Land and Freshwater Fauna 
of Western North America 

December 1957 Indianapolis Symposium: 
Some Unsolved Problems in Biology, 1.957: 

Geographic Distribution of 
Contemporary Organisms 

a vast storehouse of information 
*..a kinetic approach, concerned with processes 

and explanations 
* . .Agreat diversity in: groups of organisms-areas 

covered-topics stressed-angle of approach 

English Agents: Bailey Bros. & Swinfen, Ltd. 
Hyde House, West Central Street, London W.C.1 

I merican Association for the Advancement 
of Science 

515 Massachusetts Avenue, NW, Washington 5, D.C. 

GLASS ABSORPTI N iNorelco's Projection X-ray Microscope (PXM) is a 
~ ri made I, ETTmad proven tool for the research scientist and industrial 
ELLLJ _ __by chemist interested in new techniques for process control 

analysis. 

Ability to examine opaque material" stereoscopically, 
with polint-source, X-rays of chosen characteristic wave- 
length, can produce valuable information concerning the 
morphology of the material and also reveal elemental 
content by use of differential absorption techniques. 
Utilizing the basic electron optical system of the Norelco 
EM 75, an intense electron beam is focused upon target 
foils of selected elements. A point-source of X-rays is 
projected from this target area through the specimen, 
forming a microradiograph on a fluorescent screen or 
sensitized plate. The microscopist has a choice of seven 1 (7) different target materials, anyone of which is 
selectable during operation. Specimen may be examined 
in normal atmosphere, special atmosphere or in vacuum. 

and quickly c e for ecr Nmicroscopic invmtraest i 

=_ - _ i Dep~~~gtions-, usin Soptioa hange-oveAre kiut. VroNY 
3A UGS SCINTFI APARTU 
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..~~~~~~~~~~~~~... as low as $11 0| 
Both models offer .. . sharp clear erect image l large depth 
of focus . wide feld l long working distance . interpupillary 
and diopter adjustments . rack and pinion focusing . coated optics 

Uracil-2C' 

20-25 mc/mM 

$30/5O /IC $3471 00 Pc 

Uridine-2-C 

10-20 mc/mM 

$85750 jtic $14571 00 ~ 

MSL -a precision, MSHL - a versatile 
budget priced instru- general purpose instru- 
ment. Vertical binocular meant with a wide range 
body. Choice of single of magnifications. In 
w 
_ 

magnificationfrom5X to d^ lined binocular body, re. 
45XnifExtraeeiece fr o r 

t 
volving -nosepiece for 

t 

_ _ 
45X. Extra eyepieces for _ rapid interchange of ob. 
additional powers, jectives. Model MSHL-1 
$19.50 per pair. ? 1 with objectives: IX, 2X, $ ~ ~~~~~..... 3X; eyepieces: 8X, 12X, 
AVAILABLE FOR FREE ACCESSORY STAND - For use 15X;magnification range: _ 

10 DAY TRIAL ...WRITE with binocular head and 
focusinE 

8X-45X. Other magnifi- 
ABELED ~ ~ ~ ~ ~ ~~ ~~~~~~OOYTIA . WIEmechanism of either Model MSL cation ranges $6 FOR FREE CATALOG 4E-4 or MSHL. Price (stand only), $75. available. $261 

_ _ _CEMICAL 

_~~~~~ m U I 
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