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The Ultrotome III, 
specifically designed to meet the demands 

for measuring knife angle, and clearance angle 
and maintaining the correct sectioning speed and smooth 

continuous specimen feed. 
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LKB INSTRUMENTS INC.*12221 PAIIKLAWN DRIVE 0 ROCKVILLE Md. 20152 

SALES AND SERVICE THROUGHOUT THE WDRLD: STOCKHOLM, THE HAGUE, COPENHAGEN, ROME. VIENNA, LONDON _____________________________________________________ 
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Difficult Specimens are no Problem 

Not if you have an LKB Ultro 
tome III. This universal instru 
ment Combining precision and 
utmost convenience with un - 

matched versatility enables the 
toughest sectioning problems to ' 

be quickly, confidently and reh 
ably tackled. 
The Ultrotome Ill has the 
broadest range of cutting speeds 
of any marketed ultramicro .. - ,,/ All sizes of glass knives, from 
tome, from 60 mm per sec. to - 4 10 mm thick, and with 
0.1 mm per sec. Real knife 3Oo6OO scoring angles, and 
angle can be measured to an ac- diamond knives from all the 
curacy of 10. Three feeds allow 
reproducible production of ul- leading makers can be used. The orientation head and knife 
trathin, thin and thick sections  holder have universal move- 
of uniform thickness. 

ment eo make transversal lon- 
gitudinal and radial sectioning 
of the same specimen block a 
routine operation. Sections can 
be quickly and efficiently col- 
lected with the unique LKB sec- 
tion collector. 

It is DIFFICULT to tell you 
- all about it here, we can only 

provide a SPECIMEN, write 

for the LKB fully illustrated 
brochure for the ANSWER, 
or phone the number above. 



Gardner & Osburn: 

allenging * * * STRUCTURE OF THE HUMAN BODY 
This important book embodies a radically new and im- 
proved approach to the presentation of basic human anat- IuuurnunaLwng * * * omy: illustrations designed to be "read" along with the 
textual material. More than 900 illustrations were pre- 
pared especially for this text. 417 pp. 934 illust. $8.75. 

 * * * June, 1967. 

Giese: CELL PHYSIOLOGY 
Saunders Books This thoroughly revised Third Edition fills the need for a 

comprehensive, up-to-date text for a one-semester under- 
graduate course in cell physiology. In clear, simple lan- in Anatomy guage, Dr. Giese gives a complete picture of the function- 
ing of the single cell. 671 pp. 375 figs. $11.75. May, 

and Physiology 1968. 
Guyton: FUNCTION OF THE HUMAN BODY 
Here is a clear presentation of those important scientific 
principles which explain the functions of the human body. 
The New Third Edition is designed for any complete 

Arey: DEVELOPMENTAL ANATOMY course in physiology at an undergraduate level. The au- 
thor traces, step by step, the logical organization of func- Ideally suited for the advanced student and the laboratory tion in the human body, stressing the many regulatory 

worker, the Seventh Edition of this classic work offers a mechanisms. 475 pp. 363 figs. $850. Jan., 1969. 
full descriptive course in embryology plus a practical lab- 
oratory manual-within a single volume. 695 pp. 638 Armstrong: LABORATORY MANUAL for 
illust., 30 in color. $10. June, 1965. 

Guyton's Function of the Human Body 
Arey: HUMAN HISTOLOGY The New Second Edition of this lab manual is designed 

for use with Guyton's Function of the Human Body. Ex- In concise outline form, the Third Edition of this beauti- periments are arranged with topics in the same order and 
fully organized work provides a complete, up-to-date sum- given the same emphasis as in the text. For each of the 
mation of today's knowledge of human histology. 328 pp. 30 experiments there is a concise description of the 
457 illust., 398 in color. $9. June, 1968. physiological principles involved. 276 pp. lllustd. $4.75. 

March, 1969. 
Bloom & Fawcett: T:xTBOOK OF HISTOLOGY Hollinshead: FUNCTIONAL 
This magnificently illustrated Ninth Edition describes the ANATOMY OF THE LIMBS AND BACK 
minute structure of each organ of the human body and 
explains, within the limits of today's knowledge, the The New Third Edition of this guide for both student and 
nature and function of each of the cells that make up an practicing physical therapists, lucidly covers all aspects 
organ. 858 pp. 818 figs. $17.50. Jan., 1968. of gross anatomy while emphasizing locomotor anatomy. 

420 pp. 170 figs. $12.50. Aug., 1969. 
DeRobertis, Nowinski & Saez: King & Showers: 

CELL BIOLOGY HUMAN ANATOMY AND PHYSIOLOGY 
Unusually well suited to undergraduate college courses, 
the Fourth Edition of this text is a synthesis of the most Now in a completely revised New Sixth Edition, this under- 
important aspects of cellular structure and function as graduate text gives your students a diversified and thor- 
encountered in man and animals. 446 pp. 310 illust. ough coverage of the organization and workings of the 
$10.50. June, 1965. human body. Hundreds of illustrations, highlighted in 

color throughout, bring the subject dramatically to life. 
432 pp. 312 illust., 69 in color. $8.75. Sept., 1969. 

Fawcett: THE CELL 
Its Organelles and Inclusions Leeson & Leeson: HISTOLOGY 

The New Second Edition of this concise text covers the Utilizing 240 carefully selected electron micrographs, this three major aspects of microanatomy-cell biology, basic 
magnificently illustrated atlas provides you with a superb tissues and systematic histology of the organ systems. Two 
view of the form, topographical relations, and functional accompanying filmstrips totalling 100 color illustrations 
significance of the principal fine structural components of will be available. About 610 pp. About 385 figs. About 
the cell. 438 pp. 240 illust. $11. Jan., 1966. $11.00. Ready Jan., 1970. 

Florey: An Introductjon To ENERAL Rhodin: AN ATLAS OF ULTRASTRUCTURE 
AND COMPARATIVE ANIMAL PHYSIOLOGY Seventy-eight full page plates beautifully depict the struc- 

ture of minute slices of tissue from selected organs and Here is an ideal text for undergraduate courses in general systems. This atlas is an important supplement to the 
or comparative physiology. All the important terms, the- standard textbook of histology. 222 pp. 213 illust. $10. 
ones, and concepts of modern animal physiology, both Feb., 1963. 
mammalian and non-mammalian, are discussed from the 
comparative point of view. 713 pp. 480 figs. $10. July, 
1966. 

Gardner, Gray & O'Rahilly: ANATOMY: 
A Regional Study of Human Structure For further information or 30-day approval 
Now in a New Third Edition, this widely-acclaimed text copies of these texts write Education Dept. 
continues to offer the first year medical or dental student 
a dynamic view of human anatomy. It is especially suited 
for today's shortened anatomy courses. The book follows W.B Company, 
a regional approach, matching the organization of the . Saunders 
majority of laboratory courses. 812 pp. 549 figs. and 67 w Washington Square, Phila., Pa. 19105 
plates. $19. April, 1969. 
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If you're in physical 
or occupational therapy, 
you can step up to 
a great career in the Army. 
The coupon across the page could make Clinical affiliation for occupational therapists. 
a big difference in your plans. You participate in a 36-week Army clinical 
It's the fast way to find out about rewarding affiliation. This unique program gives you training 
Army opportunities in physical and occupational and experience second to none. As a second 
therapy, both short-term and long-term, lieutenant, you can accumulate time during 
The major challenge comes from wounded training that could be credited towards pay and 
American soldiers-cases seldom seen in longevity if you choose a career in the Army. 
civilian hospitals. But practice is not restricted But-why not clip out the coupon and mail 
to them. Dependents and retired personnel assure it today? There's no obligThon and you'll get the 
both well-rounded professional experience full story of your opportunities in the Army. 
-md research in specialized areas. They could mtke a big difference. 
There are generous opportunities for education, too: Army Medical Specialist Corps 

The physical therapy program for college graduates. Office of The Surgeon General 
This is one of the finest programs of its kind Attn: MEDPT-MP 
in the nation. As a commissioned officer Department of the Army 
you attend the Medical Field Service School at Washington, D.C. 20315 
Fort Sam Houston, Texas. When you complete 
this curriculum, you are fully qualified for 
military or civilian pr-ictice. 

College program for occupational therapy majors. 
If you want to become a professionally qualified 
occupational therapist, the Army will start helping 
in your junior year with a monthly subsidy. 
After graduation you study at one of the Army's 
modern hospitils in San Francisco, San Antonio 
or Washington, D.C. The clinical training you 
get fully qualifies you for military or 
civilian practice. 
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I Army 75cl14-l1-69 I 

Medical Specialist Corps I 
Office of The Surgeon General fl 
Department of the Army 

3 Washington, D.C. 20315 
- Please send me full details on my opportunities in 
* the Army Medical Specialist Corps. U 

I am a college student in my year. 

My major is___________________________________ I I expect to graduate in - fl 
H  My major was graduate. 3 I am interested in EII occupational therapy. fl 

LII physical therapy. 

I D lam a qualified physical therapist. 
LII I am a qualified occupational therapist. 

E Name Age 

U Address City U 
State Zip Code__________ 
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('Wt Electric 
Manufacturing and Supply Unit oh the Bell System 

The telephone itself was a pretty sophisticated 14,000 Western Electric college graduates, 
piece of equipment back in the days of Bell many with advanced degrees, to fulfill the needs 
and Watson. And today, telephone technology of the Bell telephone network. 
has become a science so complex it takes over And the learning never stops. 

That's why we built a Corporate 
Education Center in Princeton, 
New Jersey, that's really an unusual 
college. Its students must all be Western 
Electric engineers or managers. 

The Corporate Education Center 
is one of the most modem teaching 

institutions in the world. With subjects 
that range from the highly technical, such 

as the use of the laser beam in communications, 
to the newest management techniques. 

The telephone, and the science of its 
- technology, have come a long way since 1875. 

And it'll go a lot further. That's why Western 
Electric never stops going to school. 

The science of 

telephone technology: 
We built a college 

just to keep up with it. 
816 SCIENCE, VOL. 166 



- electronic 

printing calculator with 
automatic square root. 

The Olivetti Logos 328 

Compare it with any printing calculator. The fewest 
control keys. Automatic square root. Squaring and 

percentage keys. The most registers. Six in all. 
The highest capacity. Prints up to 22 digits. The 

Logos 328. It does a lot more than just print. 
<,.. 'A-A2 A --  

. 

0 D7?zcIIE 
One Park Avenue, New York, N.Y 10016 
Attention: Marketing 5ervices 

- I Please send information on the Wgos 328 
I Name/Ltle _________________________________ 

Firm _____________________________ 

I  Address_________________________________ 

city____________ State Zip 
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 COMPLEX 

.SIGNAL 
Recent research into the cry of the bat provides us with 
an unusual opportunity to demonstrate the ability of our 

* Correlation Function Computer and Fourier Analyzer to 
analyze and sometimes derive unsuspected information from 
a complex signal 

The experimenter s objective was to. characterize the bat' 
acoustic transmission to.shed.light on.its son.ic signal pr.o 
cessing , mechanisms. Through the use of the Correlatio 
Function Computer, he derived the autocorrelation functio 

, ' of the cry and found that the bats range discrimination 
success curve mirrored the envelope of the autocorrelatio 
of its cry. This supports the hypothesis that the bat range .by.crossc.orrela.t its.transm.ission.with the rein.med.h 

AuteGcirrelation of bat c.fy defined by M.odal 100. 

..CerfaIUon ' Ffinction C9rn.putar (Price:.$8,500.).Th.t exp.erimenter ne.xl pro.cessed the autocorrelation func 
tion through a.PARTM Fourier Ar.lyzer to.obta.fr the.powe. 
spectrum of the cry, This spectrum is being studied to gai 

- - - - - - - additional insight into the acoustic physics of the bat' 
- - - - - - - vocal apparatus. 

Whether you are working with bat cries or other phenom 
enon such as velocities in flowing turbulent fluids, potential 

- - - - - - in an active plasma, pressure density in a boiling fluid o 
, cttirent flow a.dross.a reVerse biased p.-n junction.let . 

,.familiarize you with this powerful signa.I proce.ssing.syste.m 
Write Prin.ceton.Applied Res.earch Gorporation, KRQ.. Box 565 
Princeton, New Jersey 08540, or. call (609) 924-6835. 

..'A& . 

PA TON RESEARCH.cORP.ORATION 
Power spectral density of bat cry transformed 
from autocorrelation function by Model i02 . R 
Fourief Analyzer (PficO $2 950) 



try is taken to task for being caught in 
an equivalent situation and criticized 
the basic oxygen furnace." In fact, the ING ALL 
as ". . - complacent, and slow to adopt UMLL 
problem of growing imports of steel 

to do with technology but everything LECTORS 
and ethylene have practically nothing 

Amnca S iiit to do with economics. Wages in the 
steel industry in the United States in . . in Planchets, 
1967 were two nd one-half times Scintillation Vials, 
greater than those in Europe and four Test Tubes, and 

mmbran coated times greater than those in Japan. Gradient Tubes. 
Those ratios may be even higher today. 

With equivalent technology and equip- 

fiItr papw". SAVANT ment, and roughly equivalent raw ma- 
tel lal costs, the competitive advantage 
to the foreigners is obvious. The high UNIFRAC cost of labor may be a factor in the 

Dac T KOIO ethylene problem, but it applies even COLLECTORS 
more significantly to the steel industry, 

For use in clarification and sterilization where labor makes up a larger ingredi- 
erages. The advantage of these membrane are easier to use 

of liquids such as drugs, wines and bev- ent of the finished product. The very 
coated filters is their ease of handling newest steel plants, constructed with 
in press operations. BAC-T-KOIE, with the finest technology now available 
to 88 psi- furnace but many other innovations JUST ONE 
proper support, withstands pressures up (including not only the basic oxygen 

A uniformly thin and porous cellulose mmUIu 
nitrate coating is fused to heavy, boil- not so widely publicized) still can't 
strength necessary for handling in opera- -primarily because of the labor f c- NG PART! 
proof paper. This gives the film layers cope with prices quoted from abroad 
tion. Stable even against pulsating flow tor. In addition, some foreign govern- Almost unbelievable. But true. And 
currents, they are fully permeable to ments make it even harder to com- speaking of collecting as little as 
relatively large proteins, such as serum pete by providing their steel and chem- 1 drop or 999 drops . . . stable and 
globulin. 

In circles or sheets, plain or punched, ical industries with much more liberal radioisotope tagged 
BAC-T-KOIE is available in... tax laws and depreciation allowances, compounds 
Three clarification grades: sometimes even subsidies, while th 'y the Unifrac Motor moves rapidly and 

No. 1118. High permeability. Complete tax heavily or completely bar impoi-ts accurately. Unifrac performance is 
separation of minute particles or sus- from the United States.. far superior to any other. 
pended matter, even from viscous 
fluids. Yeast and mold content effec- The problem is difficult. I'm afraid Unbelieyable? Let us prove it! 
tively reduced. it's going to get worse before it gets 
No. 1119. Stabilization of wines, fruit better. Textiles, glass, electronics, steel, Write for illustrated facts #86. 
juices, beer and similar beverages, and now petro-chemicals are facing it. SAVANT INSTRUMENTS, INC. 
Change in taste, color or chemical Soon the automotive industry will hurt 221 Park Ave., Hicksville, N. Y. 11801 
composition prevented. Microorgan- even more. As foreign plant facilities 
sins in solutions, at room tempera- continue to improve, who knows where 

ture, clarified and reduced. 
No. 1120. Removal of microorganisms. it will end? As long as the wide wage 

And in one sterilization grade: discrepancy exists, and as long as our 
No. 1121. Highest degree of safety. government refuses to provide suitable 
Freedom from sorption, and good fil protection for our basic industries 
tration performance. Formation of which make these high wages and otlr 
pyrogenic matter in ampoule filling enviable standard of living possible, 
plants eliminated. 

Use coupon for additional information the "foundations of prosperity" will 
and free samples. surely continue to crumble. 

IL the first name in filtration STEWART G. FLETCHER 1 , 

SCHIEI CHER & 5CHu ELI 7 Saxman Drive, 
16031 352-3810 Latrobe, Pennsylvania 15650 

Schleicher & Schuell, Inc. 
Keene, New Hampshire 03431 

Please send Bulletin 4*144, and rree Impoverished Latin American Science 
BAC-T-KOTE sample. (specify size I 

Name____________________ As a scientist who has worked to mi- 
Address_____________________ prove Latin American science, I would 
City_______________________ like to reaffirm Nussenzveig's concern 
State zip_______ ("Migration of scientists from Latin 

Sc-1169 America," 26 Sept., p. 1328). In addi- 
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tion to the short-range solutions he sug- 
gests, some thought should be given to nly the Bronwill 
upgrading the almost nonexistent sci- 
ence education in the elementary and 
secondary schools in many of the coun- 

tries of Latin America. In most of wARBURG ROTARY these, elementary and secondary school 

teachers are not educated at the na- 

M which are directly under control of the ODEL UV 166 tional universities but at normal schools office of the Minister of Education. The " much and 
science teachers at many of these normal gives you  quality 
schools are often ill-trained and out of performance-in so little 
the mainstream of what is oin on in space g g 
world science education. Although Nus- ' -   I 

senzveig mentions the "archaic struc- 
ture" of Latin American universities, 
more emphasis should be placed on de- 

partmentalizing the basic science disci- 
plines. 

The first chemistry department to   
serve as the central body of the uni- 
versity charged with the teaching of . 

basic chemistry to all faculties was 
established at the University of Con- 
cepci6n in Chile in 1960. This archaic 
structure basically sets the misconstrued 
pattern that fundtmental science is 
nothing more than a tool to medicine, 
dentistry, pharmacy, and civil engi- 
neering. Latin American projects sup- 
ported by the United States and the Or- 
ganization of American States were 
making contributions to the improve- 
ment of science education but with the 
current budget cutbacks in Washington, .. - 

it will require a tremendous effort to re- 
cover lost ground, not to mention ever QUALITY 
moving ahead. * advanced electronic design completely transistorized circuits 

DONALD SCHWARTZ and thyristor (SOR) relay hand crafted construction 
Departmental Chemistry, * bath uniformity of ?00100 manual proportional wattage control 
Memphis State University, * automatic auxiliary heating rapid heat up from ambient; auto- 
Memphis, Tennessee 38111 matic shut-off 

* reproducible shaking mechanism - with separate constant speed 
motor 

SIMPLICITY 
Perils of Flying * simple temperature setting - make new settings in seconds 

* finger-tip control of switches, selectors - clustered for convenience 
I continue to read with great interest * complete line of pre-calibrated interchangeable glassware available 

your news items on the hazards and 
discontinuation of the use of DDT. COMPACTNESS 
Why is it then that on our recent re- * overall diameter - 52cm - only 79cm high - the most compact 
turn flight from Europe the stewardess Warburg on the market 
walked along the aisle spraying us all * bath diameter - 36cm - yet the clear plexiglass bath holds up to 
-according to a government regulation 9 liters 
-with what she told me was DDT? . 14 stations on rotating platform - yet it fits against a wall or in 

Even without the concern over DDT, a corner 
I would like to know the supposed Ask your Bronwill dealer tor a demonstration and for your copy 
rationale of such 'an obviously ineffec- of the new catalog which describes the complete line 
tive but irritating ritual. of Warburg instrumentation. Or write directly to us. 

OTTo M. MARX 

Division of Psychiatry, Boston 

Harrison A venue, Boston, @?BRON WILL SCIENTIFIC, INC. University School of Medicine, A leader in scientific instrumentation 
Massachusetts 02118 Box 7824 - Rochester, New York 14606 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE A Social Design for Science 

Science serves its readers as a forum for the 
presentation and dsscussson of important issues 
related to the advancement of science, including It appears that industrial societies can continue producing more and 
the presentation of minority or conflicting points more of everything, for larger and larger numbers of persons, as they 
of view, rather than by publishing only material 
on which a consensus has been reached. Accord- have done at an increasing rate during the past two centuries. And yet, 
ingly, all articles published in Science-including I believe that, despite appearances, the kind of quantitative expansion of 
editorials, news and comment, and hook reviews 
-are signed and reflect the individual views of the the economy which has been so characteristic of the 19th and 20th cen- 
authors and not official points of view adopted by 
the AAAS or the institutions with which the tunes will soon come to an end and that we shall witness within a very 
authors are affiliated. few decades a reorientation of the scientific and technologic enterprise. 

Editorial Board . All ecological systems, whether man-made or natural, must in the long run achieve a state of equilibrium and be self-regenerating with 
1969 regard to both energy and materials. The ecology of highly industrialized 

EMIL HAURY KENNETH S. PsTzaa 
WILLARD F. LIBBY ALEXANDER RICH nations has been in a state of disequilibrium for several decades. Further- 
EvaRarr I. MENDEL5OHN CLARENCE M. ZENEE more, ecological instability is increasing at such an accelerated rate that 
JOHN R. PIERCE 

disasters are inevitable if the trend continues. We cannot afford to delay 
1970 much longer the development of a nearly "closed" system in which 

GUSTAS' 0. ARRHENIUR RICHARD C. LEWONTIN materials will retain their value throughout the system, by being recycled 
FRED R. EGOAN ALFRED 0. C. NIER 
HARRY F. HARLOW FRANK w. PUTNAM instead of discarded. 
MILTON HARRIS The ecological constraints on population and technological growth will 

Editorial Staff inevitably lead to social and economic systems different from the ones in 
Editor which we live today. In order to survive, mankind will have to develop 

PHILIP H. ABELSON what might be called a steady state. The steady state formula is so differ- 
Publisher Business Manager ent from the philosophy of endless quantitative growth, which has 
DAEL wOLFLE HANS NUSSBAUM so far governed Western civilization, that it may cause wide- 

Managing Editor: ROBERT v. ORMES spread public alarm. Many persons will mistakenly assume that the 
Assistant Editors: ELLEN E. MURPHY, JosiN E. world is entering a period of stagnation, leading eventually to decadence. 

RINOLE Yet, a steady state is compatible with creative changes. In fact, change 
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