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There's no Nomarski like Zeiss Nomarski... 
we can prove it. 

A Zeiss Photomicroscope equipped for Nomarski Dif- "optically shadow-cast" image relatively free from disturbance 
ferential Interference Contrast was used at the Department of from out-of-focus details. 
Biological Sciences, University of Denver, to resolve Amphipleura We'll be glad to send you details on Zeiss Differential 
Pellucida, the most difficult-to-resolve of all diatoms. The result- Interference Contrast equipment for any Zeiss Microscope. Write 
ing photomicrograph partly reproduced below is an asymptotic Carl Zeiss, Inc., 444 Fifth Ave., New York, N.Y. 10018. Or call 
approach to the theoretical limits of light microscopy. The next (212) 736-6070. 
step, with all its costs, is electron microscopy. In Canada, write: 45 Valleybrook Drive, Don Mills 405, 

Zeiss Nomarski Differential Interference Contrast Ont., M3B 2S6. Or call (416) 449-4660. 
equipment is the world's best. This versatile phase- and ampli- Ask for leasing terms. 
tude-contrast system generates contrast optically. Light waves 
traversing slightly different optical paths interfere producing an Nationwide service. 

BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOuSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, 0. c. 

. . S A A 

.V., 

4, , 

Publication printing 
cannot carry the detail 

that's there in this 
spectacular photomicrograph. 

For real proof, 
Write for 

a free glossy print 
or circle 

reader service number. 

Circle No. 128 on Readers' Service Cord 



The latest isso... includes complete 
details and specifications on dozens of 
high performance, low cost instru. 
ments for design, R&D and teaching 
applications. Here are just a few ex- 

New 10 mY to 10 V Strip Chart Re. 
  corder.. .only $335* Four calibrated, 

hi-Z input ranges ... full 10" chart... 4 ten digitally-derived chart speeds from 4 10 to 0.01 inches or cm/minute... 
 switchable input filtering.., complete 
 remote programming capability.. .easy 
4 conversion to metric work . . . pushbut- 

 jw'>X\ \ff ton chart advance.., rack mount de 

Wt\\'  sign. 
S 4 600 MHz Frequency Counter.., just 4 $795*, 1 Hz to 600 MHz guaranteed 

 range... input sensitivity: 10 mV @ 
 4 35 MHz, 15 mV @ 200 MHz, 50 mV .Q' - 

@ 600 MHz... 50 and 1 megohm in- 
puts ... high stability TCXO time base 

New $325, auto-ranging . . . complete remote programming 
110MHZ Counter ability for all inputs, outputs & tions, plus BCD output.. FCC type. 

approved for AM & FM broadcast. 

Dual Trace 15 MHz scope ... only $595* 15 MHz vertical bandwidth with 
4 24 ns risetime ... 50 mv/cm sensi- 4 tivity ... 1 megohm/35 pf input im- 

pedance ... 9 position attenuator... 
 18 calibrated sweep rates from 0.2 us/ 

\' cm to 100 ms/cm . . . Chop, Alternate, 
Ch.1,Ch.2andX-Ymodes...Inter.  
nal/External, AC/DC, +/- triggering 

' '- ... external trigger input, sweep gate 
output. Standard camera mount bezel. 

77 
For your FREE copy, use postcard or coupon NOW! 'Heath/Schlumberger Instruments 

Dept. 531 .1 94 
 Benton 
I Harbor, Michigan 49022 
I Please send electronic instruments catalog. 
I Name_________________________________ I 

Title______________________________________________________ 
______________________________________________________________________________________________ I Company/Institution 

I Address_______________________________________________________ 
City State Zip 

I *Mail order prices; FOB factory. EK-415 
L? circle No. 120 on Readers' Service cord 





Six reasons Leitz polarizing microscopes 
are now the easiest to use. 

The whole idea behind the Leitz Special immersion objectives for reflected light. 
"square" shape is to make it convenient All are infinity-corrected and free from polarization. 
for you to use advanced methodology. , Regular oil immersion 

So in addition to all the general oil 20x/(J.40P oil 32x/O65P oil 50x/O.85P oil 125x/1.30P 
techniques, our building block- Immersion contrast 
microscope systems are readily adapted With quartz plate for oil immersion 
to polarizing microscopy. NPL oil NPL oil NPL oil NPL oil 5x/O.09P lOx/O.20P 20x/O.40P 50x/O.85P We have gone to special lengths to With sapphire plate for Methylene Iodide immersion 
make our research polarizing systems as NPL meth lod NPL meth lod NPL meth iod NPL meth iod 
easy as possible for you to employ. Here 5xO.O9P iOx/O.20P 20x/0.40P 50x/O.83 
are 51X of the ways we do it: These objectives are corrected for absolute flatness 

1. The analyzer rotates through of field and are fitted with either quartz or sapphire rotatable plates before the front lens to increase 
360 degrees by means of a drum with a specimen contrast and to aid in the differentiation 
vernier reading to 1/10 degree. This is of structures with similar reflectivities. 
especially advantageous for determining 
optical characteristics, such as the absolutely flat images, are available for 
measurements for angular rotation and Leitz polarizing microscopes. The 
for employing the Senarmont method for reflected-light plano-achromats are 
strain measurements in glass, or measur- available with rotatable quartz (oil) or 
ing the stretch in fibers or plastic films. sapphire (methylene-iodide) plates 

2. The compensator slots have mounted before the front lens. This 
been widened to 20nun to permit the use eliminates the normally reflected light 
of our new line of more accurate compen- to dramatically improve contrast of 
sators. In fact, there are two slots at 900 specimen structures. 
to each other, eliminating the need to Our completely redesigned line of 
reorient the specimen by 900 for polarizing microscopes includes the large 
compensation. The slots are located in research Orthoplan Pol and Ortholux 
an infinite beam to prevent image shift. Pol microscopes. And for routine 

3. The centering pins for the laboratory work we offer the SM Pol, 
objective face the microscopist. The which accepts the same compensators, 
objectives point away to give you the same objectives, and which can 
unobstructed access to the specimen. easily be equipped for reflected light. 

4. The conoscopic image can be Also, the student microscope 
viewed through the binocular tube, and HM Pol uses the very same compensators 
there is a pinhole diaphragm located in and optics. It is a polarizing microscope, 
an intermediary image plane for isolation reasonably priced for classroom work. 
of small particles. For further information contact 

5. The controls to focus and center E. Leitz, Inc., Rockleigh, N.J. 07437. 
the Bertrand lens are in easy reach. Leitz? 6. A new set of strain-free plano- achromatic objectives which produce Where most new developments start. 

Circle No. 125 on Reoders' Service Cord 



: 

' , 

## 1% 

sed 

4 

1 

For years Mann Research was a premier supplier of biochemicals Then in 1966 
Mann merged to form Schwarz/Mann. Now we're an even better source of blo- 
chemicals. With lots of new services. And lots of new products. Take a look through 
our current list and see if you don't agree. 
Schwarz/Mann. Division of Becton, Dickinson and Company BO Mountain View 
Avenue, Orangeburg. New York 10962 

catalog 4 Name Price 
90-348 1 Chorionic Gonadotropin (HCG) $27/lOOGO lU. 

_____________________ Highly pure _______________________ 
90-697 3 Adrenocorticotropic Hormone $36/1000 U 

(ACTH) 5138/5000 U 
High activity ___________________________ 

90-8585 Coenzyme A, Lithium Salt $6110 mg 
551/100 mg _________________ ______________________________________ $395/gm 

90-6134 Acetyl Coenzyme A, $29/10 mg 
Highly pure, Lithium Salt $55125 mg 

$195/100 mg 

90-6598 HEPES (N-2-Hydroxyethyl 55.25/10 gm 
piperazine-N-2- $ 10.60/25 gm 
Ethanesultonic Acid) $31/lOU gm 

5143/500gm 
$238/i kg 

90-0892 Ribonucleic Acid (RNA) Yeast 510/100 gm 
$40/500 gm 

90-838 1 5-Adenosyl-L-Methionine Chloride $11/25 mg 
$33/iGO mg 
$280/gm 

90-5024 Cesium Chloride (Ultra Pure) $20/25 gm 
Optical Grade $75/lOU gm 

$350/SOG gm 
$700/i kg 

90-1789 Neuraminidase (CI. pert ringens) $40/2 mg 

powder 570/4 mg -81 Activity: 0.5-1 unit/mg _____________ 90-8120 Neuraminidase 540/100 units 
(influenza virus) 
Activity 100 units/mI ______________________ Schwarz/mann 

90-8125 Neuraminidase $20/i ml. Science 
(Vibrio cholerae) Mankind ____________________ Activity: 500 units/mI ________________________ For 

31, Schaoana/Mann, and PD ann inademanks ol Recion. O,ck,nson and company 

Circle No. 109 on Reoders Service Cord 



HP CALCULATORS SOLVE YOUR PROBLEMS, YOUR WAY 

/ 

/ New HP9821: 
More Straight Talk... 
More Memory. 

Here's a no-nonsense approach same tape. And a program linkage Send in this coupon for more 
to problem solving, a computing lets you handle any size program information or a hands-on 
calculator that talks your language because it automatically calls in demonstration. 
- the algebraic symbols, formulas, each segment for processing at 
and English language notations the proper time. 
you use in your work. Just enter And you'll find other features 
your problem as you'd write it, that make the 9821 your kind of 0Domestic U.S.A. Price Only. 

press the Execute key, and there's calculator: A modular keyboard 
your answer on the alphanumeric that lets you define the functions 
display or on the clearly of the keys. Complete syntax error 
labeled printer tape. Programming checking to prevent erroneous HEWLETT PACKARD 
this new 9821 is as easy as entries. Expandable up to 1,447 
jotting down a formula. registers for program or data Sales, service and support in 172 centers in 65 countries. 

More memory - 167 registers storage (according to the way P0   Lonennd cnnno 80537 

for user storage, plus an internal you allocate it). A programmable ,. -? 

cassette, make the basic 9821 ot tone signal for error alerts and / Please Tell Me More About The HP 9821 

just conversational, but pow rful. progress monitoring. And - I D Info Only L Hands-on Demo 
Powerful enough to solve 16 especially important-a complete I I thiok I can use an HP 9821 for________ 

simultaneous equations - without line of Series 9800 peripherals. I +me  _______ ___ 

the cassette. Slip in the cassette Perhaps best of all, this I Company 
and you're only limited by your computer-like capability comes I Address_______________________ 

programming ingenuity. You can at a calculator price$4975*. I city Phone ______ 

store programs and data on the So take a good look at the 9821. I State Zip 
Hewlett-Packard co. 

P.O. Box 301, Loveland, Cob. 80537 

/ 

Circle No. 121 for information and No. 122 for Demonstration on Readers' Service Cord HP 23307 



It's got a lot of mice little featmnes.... 
electronic melor, qmick-actioin 

I eflector shldi , stainless-st 
w ater bath). Whether you're simply evaporating or drying powders or working with very visoous materials, the euchl/Brlnkmann 

Rotavapor-RE is probably the  evaporator 
for your needs. Consider these  an 
electronically-controlled motor that provides almost constant 

.to.rq.ue over its ntPre range of speeds from 10 to 220 rpm 
Gareful use of the speed control help.reduce foamIng 
and bumping of liquids,) A deflec.tor rin.gin the drive unIt 
protects gears from distillate in case of a fau.ity.va.ou.urn.al. 

The entire evaporator unit can be raised or lowered 
easi y and safely by means of the qliick-aotion jack. T.he. 
Rotavapor-RE comes equipped w.th sta.nless-s.teel water 
bath (accurate to ir1 .Oq and sp.ec.Ia.ly.coated base casting. 

.For freeze drying.ope.ration.s, an.op.tional cold trap 

condenser 15 avaIlable. For an illustrated brochure describing the RE and other BOchi/Brinkmann modE isju.et W.rite. Buchi Division, Brinkmann Instruments, Cantiague 

 ? Road Westbury, N.Y. I 1590. In Canada, write: 
Brlnkmann Instruments (Canada) Ltd. 

50 Galaxy BIvd, Rexdale (Toronto) Ont, 

Nehi/Drinkrnm 
IOtEVqpOt-IE 

Circle No. 108 on Reoders Service Card 
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Eastman Organic Chemicals 

ews 

For your consideration . . - select products from a family grouping of specialties. One may just spark an application 
you're researching or developing. We'd like to help. Detailed product information is as close as the coupon below. 

For electrophoresis For liquid scintillation counting For TLC 
Among the initiators, stains, buffer EASTMAN Tissue Solubilizer Kodak Publication No. JJ-7, 
components, and specially purified (EASTMAN 13108), with features Bibliography on the Use of 
monomers are some with very like: EASTMAN CHROMA GRAM 
unique properties. 1-Ethyl-2-[3-( t Excellent water-holding capability Sheet in Thin-Layer 
ethylnaphtho[ 1 ,2d]-thiazolin-2- Chromatography, has been revised, 
ylidene) -2-methyipropenyl]- Rapid tissue digestion and updated. With the addition of 
naphtho[ 1,2d]-thiazolium Bromide Low quenching many new abstracts, the current 
(EASTMAN 2718) is a dye reported edition contains 213 references to 
to stain RNA bluish-purple, DNA High counting efficiency in the use of EASTMAN CHROMAGRAM 
blue, protein red, and is also useful ambient and refrigerated Sheet in TLC. References are 
for staining acid polysaceharides. counting systems divided into 34 categories, from 
Because of the versatility of this dye Effective with a wide variety of "alcohols" to "vitamins," and from 
by virtue of its differential staining tissues, tissue homogenates, and "apparatus" to "techniques and 
ability, the reagent has been called biological fluids methods." If you have an earlier 
"Stains-All." [I. Mol. Biol., 41, .. . version of JJ-7, let us bring you up 
139 (1969).] The dye has also been Useful for solubilizing to date. If you are involved in TLC 
used for estimating lipopoly- polyacrylamide gels and don't yet have a copy, use the 
saccharides. [FEBS Letters, 16, Extremely attractive prices- coupon to request Kodak 
343 (1971).] 500 ml-$39.60 Publication No. 11-7. 

For a complete list of these 6 x 500 ml-$36.OO each 
products including prices and 
package sizes, request Kodak EASTMAN Tissue Solubilizer is but 
Publication No. 11-11, Reagents for one of a broad line of reagents for 
Acrylamide Gel Electrophoresis. LSC-all of them use-tested. For 

information on these products, 
request our new catalog, Kodak 
Publication No. 11-59, "EASTMAN 
Products for Liquid Scintillation 
Counting." 

Crcle No 103 on Reoders Service Cord 

Circle No. 101 on Readers' Service Cord 

Circle No. 102 on Readers' Service Cord 

* S 0 0 * 0 0 * 0 0 S 0 0 0 

* Eastman Kodak company 
Eastman Organic chemicals 2-65 

* Dept. 412-L S 

Rochester, N.Y. 14650 
* 0 

Please send the following: 
*  Publication No. JJ-11, Reagents for Acrylamide Gel Electro- * 

phoresis; j Publication No. JJ-59, EASTMAN Products for Liquid 

Scintillation Counting;  Publication No. JJ-7, Bibliography on 
the Use of EASTMAN CHROMAGRAM Sheet in Thin-Layer 

Name 
0 

Company 

* Address 

* City State Zip 0 

Prices subject to change without notice. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



Reichert EM Tissue Processor 
automates specimen preparation 
for the Electron Microscopy Lab. 

The tedious, time-consuming 
task of preparing specimens for 
the electron microscopy lab is now 
easier and more reliable with the 

Processor. 
Alithe 

necessary 
chemical and 
physical pro- 
cedures re- 

quired to prepare specimens for 
encapsulating are performed 
with reproducible consistency. 
And operation is completely 
automatic. 

Up to 46 disposable specimen 
containers may be processed 
simultaneously. Ten processing 
channels are programmed to con- A delay control permits proc 
trol the introduction, processing essing to start at a predetermined 
time and disposal of each chemi- time, to continue through pro- 
cal in sequence. Each may be grammed procedures, and be 
timed to process from one minute completed at a specified time, 
to 8? hours depending upon the automatically. Processing can 
specimen requirements and your thus be run during the night or 
preferred technique. over a weekend, completely 

unattended. 
The Reichert EMbedder medium for specified time 

instrument is used to follow-up penods, automatically. 
specimen processing. Gentle For additional information on 
vibration provides complete the Reichert EM Tissue Proces- 

I - / infiltration of the embedding sor and EMbedder instrument, 
medium into the specimen and wnte 

O i "settles" the specimenin the 7) AMERICAN OPTICAL 
N111 capsule base. Two-stage con '' CORPORATION 

trolled heat cures the embedding 

C,rcle No. 104 on Reoders' Service Cord 



The 

REPI PET?Jc 

dispenser 

$20.50 
Don't let the low cost of L/l's REPIPET Jr. reagent dispenser 

put you off. Its precision is a very respectable 0.5%. Two 
sizes are now in stock-S and 10 ml. Volumes are variable 

over the entire range. Simple to operate: just set desired 
n' ..n.7 volume. The delightfully low price of $29.50 includes your 

choice of plastic or glass container. All parts are inter- 
 changeable and replaceable at low cost-so there's no main- 

tenance. construction is primarily polypropylene-you won't 
break it. Ideal for repetitive dispensing of most clinical lab 

reagents (chemical resistance chart included). Try this best 
value in dispensers-it's another fine instrument from the people 

who gave you the 0.1% precision, glass REPIPET dispenser. 

circle No. 

 The REPIPET Sampler is a new 
proach to precision transfer 
petting. It, too, is unbreakable. 

The REPIPET?> Reproducibility Itsa 

pIes any reagent from any 

Sampler System . narrow-mouthed bottles. In 
addition to the first 10 ml 

mpler, L/I also offers aS ml 

First 10 * model. Set the desired volume 
(variable over the entire range), attach a disposable tip, and 
forget pipetting problems. And 
the price! Only $24.50. Now Transter  

there's just no reason for mouth 

Pip8t 
(S ml, too) 

rder from Labindustries or your distributor. 

1802 Second Street! Berkeley, California 94710/ Phone (415) 843-0220 
Circle No. 113 on Readers' Service Cord 
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It draw fas tha ink flows. 

We call it the 748. It's coated materials and cut write California Computer 
big. And it's fast. strippable film. At peak Products Inc SM M2 74 

Its 4 inking pens move speeds! 2411 West La Palma Avenue, 
at speeds over 40 inches a The quality of its line is Anaheim California 92801 
second. That's faster than not impaired by its incredible 
ink flows, so we had to figure speed. And like all CalComp 
out a pressure inking system flatbed plotters, the new 748 
that lets the ink catch up to offers easy-to-use software 
the pens. for most computers. 

If you make integrated We service it in 29 
circuits or maps, or if you countries. But the way 
have precision drafting we've made it, you won't  
needs, this is the new tool. be calling us very often. 

The 748's plotting area Do call us to see it. Our 
is 48"x 82". It can scribe number is (714) 821-2011. Or 

Circle No 126 on Reoders' Service Cord 
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K-K-K-KEL-VI-YINATOR. - 960C! 
We sell ultra-cold. Hair-cracking More Both have automatic alarm sys Send for detailed literature. 
cold. Upright drops to -760C. tems and 2" portholes to accommo Upright UC-105 (- 760C/-1050F) 
Chest model sinks to -960C. And date recorders. More importantly 12 Cubic Feet. 
in over-all performance, we're both carry the name Kelvinator Corn Chest UC-520 (-850C/ - 1200F), 
the hottest cold buy around. mercial The company that knows how UC-540 (-960C/-1400F) 
We know what you need in the way of to give you the best cold you ever had 12 Cubic Feet. 
cold so we've designed our units to Write: J. E. Hirssig, Sales Mgr., 
make you happy. Take the upright. Scientific and Industrial Division, 
Beyond the cold you need, you'll find  Kelvinator Commercial Products, Inc., 
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rine advisory service through the Na- Shapley's report "Sorghum: 'Miracle' 
tional Sea Grant Program and its other grain for the world protein shortage" 
component organizations. This. program (12 Oct. 1973, p. 147). The report sug- 
was inaugurated by NSF years ago un- gests that the development of new high- 

der PL 89-688 and is providing the protein strains of sorghum will aid the 
same services to the marine community poor in less developed countries-prin- 
as the "environmental extension sys- cipally Africans, East Asians, and In- 
tem" recommended by Hersman. There dians-who have been bypassed by the 
are now 28 separate marine advisory green revolution. This suggestion rests 
programs. located in the 30 coastal and' on several untenable assumptions inso- 

Great Lakes states. These programs are far as it relates to the Africans I know. 
concentrating on fisheries, coastal zone First, the people described as "poor" 
development, recreation, and marine are not necessarily poor in their own 
science education. eyes. what, then, does it mean to say 

HOWARD H. ECKLES that the new sorghums will help them? 
Marine Advisory Service, National Are we planning to force them to grow 
Sea Grant Program, National Oceanic "miracle" sorghum for their own good? 
and Atmospheric Administration, The second assumption is that these 
Rockville, Maryland 20852 people will desire to grow the new 

grains because they are hungry. This is 

It's a technical wizard. It's the quickest, sim- nonsense. These Africans make deci- 
plest and most economical way to make the sions about growing new crops on the 
finest quality dupes, filmstrips, internegs, Deepwater Illumination basis of the economic context in which 
sectional blowups and superimpositions with- 
out guesswork. I wish to propose a means of creat- they live. In the 1950's, the Nyaturu of 

Tanzania generally refused to cooperate 
The new Bowens Illumitran 3, with its built-in, ing a captive marine ecology that might with government plans for the con- 
automatically controlled electronic flash, prove of benefit in mariculture. Light struction of storage silos for bulrush 
provides a repeatable, continuously variable at intensities sufficient to permit photo- 
lighting range of 5:1 in each of two intensity 
ranges: one for regular daylight films, the synthesis could be introduced into cir- millet. The plans were designed to alle- 
other for the new duping films. cumscribed regions in the ocean at viate the stress of periodic droughts, but 

A direct reading exposure meter, coupled to depths at which such light intensities the Nyaturu thought that storing the 
the light output, indicates the correct expo- are normally not found. Such an ex- millet would threaten their basic econ- 
sure and compensates when originals of periment could be conducted with sub- omy-they exchanged grain for live- 
varying density are being copied or when merged banks of lights turned on and stock in order to achieve wealth, and 
color compensating filters are being used. off in a circadian rhythm. However, the periodic droughts appeared to them 

You can copy original transparencies from for long-term study another method to increase the frequency of exchange. 
35mm to 4x5", make enlargements up to i OX could be used in which no expenditure The claim that the high-protein con- 
and reductions to filmstrip format' with the of electric power is needed. Towers tent of the new sorghum will alleviate 
new lllumitran  that are either hollow or made of ma- kwashiorkor is particularly strange, 

terial more transparent than seawater since so many of the sorghum growers 
could be built in coastal waters to also raise livestock and consume more 
reach to depths of 100 to 300 meters. meat than other Africans do. 
Sunlight could then be transmitted di- Isn't it about time that the brilliant 
rectly into the deeper waters. The algal technical expertise which has led to 

, and its dependent fauna that such dramatic improvements in crops 
______________ would be made possible by such illumi- is combined with a more sophisticated 

nation would be truly captive, in that understanding of the non-Western econ- 
/ the conditions of pressure, tempera- omies they are meant to serve? Most 

ture, and light intensity necessary for particularly, shouldn't we explore the 
this ecology would exist only in the possibility that when the emergency con- 

immediate vicinity of the tower, and ditions which bring hunger are not pres- 

>   ... -- harvesting would be greatly facilitated. ent, the people in less developed coun- 

MURRAY VERNON KING tries evaluate new crops, as we do, on 

Ask your dealer or write for free literature on Laboratory of Physical Biochemistry, the basis of such considerations as op- 
Massachusetts General Hospital, portunity cost, marketability, and rele- 

vance to their society? American farm- 
the new, more versatile Boston 02114 

ers don't grow hybrid corn just because 
it gives better yields or is nutritionally 

BOWENS ILLUMITRAN 3 
more adequate. Africans will also evalu- 

"Miracle" Sorghum ate new plants on more complex eco- 
__________________________________________ nomic grounds. 

* As one who has some acquaintance HAROLD K. SCHNEIDER 

with growers of sorghum and millet in Department of Anthropology, 

@0 the savanna regions of East Africa, I Indiana University, 
would like to comment on Deborah Bloomington 47401 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for th 
presentation and discussion of important issues JIanagers of Science 
related to the advancement of science, including 
the presentation of minority or conflicting points 
of view, rather than by publishing only material 
on which a consensus has been reached. Accord- Scientific research and its applications are becoming more manage- 
ingly, all articles published in Science-including ment-intensive, and this trend will probably continue. The predicted in- 
editorials, news and comment, and book reviews crease in state government involvement, emphasis upon problems of 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by societal concern for which the basic knowledge is weak, and federal 
the AAAS or the institutions with which the authors government insistence on accountability and performance all point in 
are affiliated. 

Editorial Board this direction. As a signal of the trend, the RANN (Research Applied 
1974 to National Needs) program of the National Science Foundation has 

ALFRED BROWN FRANK W. PUTNAM 
JAMES F. CROW MAXINE F. SINGER twice the manager-to-dollar ratio that the research division has. 
SEYMOUR S. KETY GORDON wOLMAN Most managers of science were not specifically trained for managerial 
FRANK I'RESS 

1975 roles, but were converted from earlier specialization in science, engineer- 
HERBERT 5. GUTOWSKY DONALD LINOSLEY ing, or something else. As this conversion becomes more frequent, a 
N. BRUCE HANNAY RUTH PATRICK question arises: Should scientists and engineers be given special training 
DONALD KENNEDY RAYMOND H. THOMPSON 
DANIEL E. KOSHLAND, JR. as they move from the laboratory bench to a managerial office? Inten- 

Editorial Staff sive interviews with some 500 NIH and NASA scientists and engineers 
Editor at different levels of organizational responsibility convinced Bayton and 

PHILIP H. ABELSON Chapman* that management training was both wanted and needed. The 
Publisher Business Manager transition requires some change of motivation, new skills must be 
WILLIAM BEvAN HANS NUSSBAUM learned, and one's scope and view must be expanded. Senior managers 

Managing Editor: ROBERT V. ORMES give little attention to these needs; typically, they made the transition 
Assistant Editors: ELLEN E. MURPHY, JOHN E. successfully and long enough ago to have outgrown the difficulties they 

RINGLE 
felt at the time. Much of the management training that is offered was 

Assistant to the Ettitor: NANCY TEIMOURIAN judged by Bayton and Chapman to be poorly related to the problems 
News and Corritnent: JOHN WALSH, LUTHER J. 
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Most of your Blo Med problems 
can be solved by an unknown. 

 Say goodbye to time sharing. Give the pocket 
Q calculator to your kids. Stop wasting your time 

doing math with a pencil. 
If you've got statistical problems, we've got 

a solution. The Compucorp Micro Statistician. 
The professional's machine. 

The Statistician is a hand-held, battery 
operable Micro Computer that thinks the way 
you think. 

It does blood gas analyses. Works chemistry 
problems. Breezes through medical calculations. 
Cures pathological headaches. Separates 
medical facts from fiction. 

The Micro Statistician is the first and only 
hand-held Micro Computer with built-in standard 
deviation (grouped or ungrouped), linear 
regression, z-score, t-dependent and independent, 
logs and anti-logs, coefficient of correlation, 
xpected y from regression coefficients, slope 

and intercept. 
The Micro Statistician is also the first hand- 

held statistical machine that's programmable. 
It allows you to have two 80-step programs in 
memory at the same time. Which means 

repetitive calculations are a snap You can do register arithmetic in and out of all ten storage regis- 
ters. And you can set the decimal point anywhere you want it. And change it whenever you want to. 

The Compucorp Statistician 15 the first hand-held machine with 13-digit accuracy and a big, 
bright 10-digit display It's also the first one with an algebraic keyboard and nested parentheses. 

Get all the facts on Compucorp Micro Computers. We may be an unknown 
to you, but we're already solving tough Bio Med problems around the world. 

See your local Compucorp dealer Or write Computer Design Corporation, 
12401 Olympic Boulevard Los Angeles California 90064. * 

Compucorp? 

The Unknown Factor in 63 countries. 
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CORNING wants to begin You'll beginyourtripwhere PYREX ence is preserved. Davy, Herschel, spend some time examining the 
a renaissance of interest in the ware began in Corning, New York. Priestley, Faraday, Hertz, Marconi glass prisms from which he de- 
world and the history of science. That's where you meet your guide - - they're all here. Everything from vised the whole science of optics 

For far too many people and companions and attend a gala the birth of steam power to the and spectroscopy. 
science and technology have banquet in your honor. cyclotron is represented. In this same neighborhood is 9 
become dry facts and cold 
hypotheses. You will also visit 1 the Corning Down the road to Greenwich and the home of Francis Crick who, 

Science is people. Science Glass Center. This is a world- 4the Royal Observatory, founded along with ID. Watson, won the 
is exploration. And adventure, famous repository of facts and in 1675. Nobel Prize for discovering the 
Laboratories and labware. artifacts concerning glass and Across the way to 5 The National double helical structure of DNA. 

We've crammed all that into a science. Maritime Museum where you will Although not strictly speaking a 
beaker. Thirty days of tickets and Next, a sendoff party at Kennedy see John Harrison's chronometer, lab, we still recommend 10 the 
reservations to take you around International and then you 747 designed in 1764. ante-chapel of Trinity College as 
the world to 80 historical labs. 

You'll walk in the garden where direct to London's Heathrow Air- Next comes a trip to Oxford and a place to ponder the works of 
Mendel grew his sweet peas. Sit port. You'll check into the St. Re- 6 the University Museum of the four of Trinity's illustrious sons: 
in the lab where Pavlov condi- gis Hotel.. .just five blocks from History of Science, which houses Francis Bacon, Isaac Newton, Isaac 
tionedhisdogs.SeewhereGriffin 2the Royal Institution. an unparalleled collection of sci- Barrow,WilliamWhewell. 
and Erlenmeyer and Petri con- entific instruments dating back to 
ceived their beakers and flasks Founded in 1799 by Count Rum- 250 A.D. If nuclear science is your thing, 
and culture dishes. One by one, ford, the Institution counts such Nearby are 7 the chambers where you'll look forward with great in- 
Corning will help you rediscover notables as Humphry Davy and Roger Bacon spent the last 14 terest to 11 The Cavendish Lab- 
the people who invented the lab- Michael Faraday as past faculty years of his life, imprisoned for oratory Museum. One of its trea- 
ware we make with pride today. members. You'll study the equip- in the 13th century. sures is the original cathode-ray 

There's a whole big universe ment they used and see what's heresy tube used by J. J.Thomson in his 
to be discovered in PYREX' lab- going on today. Over to Cambridge and 8 the discovery of the electron (Nobel, 
ware. For three of you and your rooms of Isaac Newton at Trinity 1906) and the equipment used 
companionsthisistheyearwhen OfftoSouthkensingtonand3the College. You may feel moved to by Ernest Rutherford to measure 
PYREX and Corning will take you Science Museum where practical- try the apple experiment, even the charge-to-mass ratio of the 
on the trip of the century. ly every maior event in British sci- though Isaac never did. Better to alpha particle (Nobel, 1903). 
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a complete ew or 

change of pace and 18 the Post and Telegraph Outside The Hague is Scheven- most of his principal apparatus 
you're off to 12 Sheffield, where Museum for a reconstruction of ingen. In Scheveningen is 25 the and he himself is buried in the 
you'll tour an 18th-century indus- Hans Christian Oersted's discov- Gemeente Museum, that houses central pavilion. 
trial village, complete with homes, ery of the magnetic properties of one of the world's very best col- 31 Le Conservatoire National des 
factories, machinery and the like, an electric current in wire. lections of musical instruments Arts et Metiers contains memora- 

Up to bonnie Scotland and Edin- A ferry ride takes you to 19 the and a history of acoustics. bilia and apparatus of such sci- 
burgh and 13 The Royal Scottish island of Ven, where Tycho Brahe A truly unusual "lab" is preserved entists as Pascal, Lavoisier, Gay- 
Museum and a truly superb col- built the last and the greatest of in 26Antwerp's Folklore Museum Lussac, Volta, and Becquerel. La- 
lection of chemical laboratory ap- the naked-eye observatories, where you'll study witchcraft, pop- voisier's lab, in fact, is reproduced 
paratus (keep an eye out for auld Haarlem, the Netherlands, boasts ular medicine and herb lore, completely. 
PYREX ware - - - the Scots do have 20 the Teyler Museum and an en- Still in Belgium, you'll visit Bruges 1530 marked the founding of 32 
a sense of value), viable collection of scientific ap- and 27 The Hospital of St. John the College de France, the scene 

It's the high road to Glasgow now paratus from all over Europe. with its 13th-century ward and of work by Magendie (established 
to 14 the University and a look at Leyden. A tour of 21 the National 15th-century dispensary. experimental physiology), Lan- 
the work of William Thomson, Museum of the History of Science. And now Brussels. 28 The Muse- nec (the stethoscope) and Claude 
Baron Kelvin. Then you'll peer through 22 the um of Venerable Art, where you Bernard (physiology). The phys- 

Across the sea to Norway and a telescope through which Christian will see portraits of many noted ics lab houses the cyclotron of 
personal tour of 15 Kon-Tiki and Huygens discovered the rings of scientists, including Brussels' own Frederic Joliot. 
a visit with Thor Heyerdahl. Saturn. 23 Anton von Leeuwen- Vesalius, the great anatomist. HenriBecquerel was the third gen- 

Upsala, Sweden. First, the former hoek was the first to discover pro- The next six sto s are in Paris. eration of Bec q uerels to hold a 
16 apothecary shop in which Carl tozoa and bacterla, but he dld not 
W. Scheele discovered oxygen. lnventthe microscope. Still in Ley- 29 Laboratoire Curie, which has seat at 33 the Museum of Natural 

den, you'll get to see some of the the original pitchblende from History in Paris. He discovered 
[hen we go to 17 Linnaeus' house thermometers built and signed by which the Curies extracted polo- the phenomenon that Marie Curie 
and garden, where the 100 plants 24 Fahrenheit (c. 1727). (Did you nium and radium. later named spontaneous radia- 
he discovered and named through- know that Corning makes most Nearby is 30 the Institut Pasteur, tion or radioactivity. 
out Scandinavia still grow. of the glass that goes into Amen- where you will see how Pasteur One of the most famous schools 

Across the Baltic to Copenhagen can thermometers?) lived and worked. It contains of science and technology in the 
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in as. 
whole world is 34 the Ecole Poly- work to be seen at our next stop, 44 Next the Academie Nationale Back in northern Italy, you'll visit 

technique. Bone up on your French 39 Bologna. de France, which was originally 48 the famed University at Padua. 

and you can sit in on a few classes, the Villa Medici (c. 1540). Gall- The anatomical theater was built 

short flight takes you to Basel, Florence, home of Galileo. Start leo was confined here by the In- in l594byFabriciusofAcquapen- 
at 40 the Instituto Museo di Storia 

Switzerland and 35 the home of della Scienza. With a little luck quisition from 1630 to 1633. dente, a pioneer in the compara- 

Paracelsus. You'll also see a 14th- 45 On to the observatory of the tive method of anatomical research 

century alchemist's lab, an 18th through Galileo's own telescope. Collegio Romano, where Jesuit and discoverer of valves in the 

century pharmacy and a lab and Next, a visit to 41 the house in astronomer Father Angelo Secchi veins. He also taught William Har- 

pharmacy of the 19th century. which Galileo was imprisoned (1818-1878) worked. He was the vey, who took his degree here in 
1602. Galileo also taught at the 

Over the mountains to Bern and from 1633 to his death in 1642 first one to make a spectroscopic 

you'll sit in 36 the room where and where he was visited by men survey of the heavens. And he University, as did Vesalius and 

Einstein began the most original like Torricelli and Milton. was one of the very first to apply Gabriele Falloplo, who studied the 

workof this or perhaps any century. photography to astronomy. anatomy of the sex organs. 
42 More Galileo in Pisa. The lean- 

Andnowafewdaysinltaly.Como, ing tower was made to order for 46 Also in Rome, Polish astrono- Although Vienna is more widely 

first, the home of Count Alessan- his earthshaking experiments on mer Nicolas Copernicus did much known, of course, for Freud and 

dro Volta. 37 Museo Alessandro the nature of falling bodies - In the of the work that led to his theory psychoanalysts, you won't want 
- of the sun as the center of the uni- to miss 49 the Pharmakognos- 

Volta contains busts and man- Cathedral you'll watch the moving verse. His work is remembered in tisches Institut, which houses a 
uscripts as well as many of his bronze lamp that is supposed to the Museo Copernicano ed Astro- museum of 10,000 items of sci- 

instruments, have suggested the principle of nomico. Statues and busts of him entific interest. 

Milan. 38 Museo Nazionale della motion of the pendulum. and models of his astronomical 50 Then you'll visit a reconstruct- 

Scienza e Technica Leonardo da 43 Your biggest problem in Rome instruments are on display. ed apothecary, a laboratory and 
Vinci speaks for itself. Along with will be deciding which place of 47 Moving south, you'll spend a a print shop in the Technisches 

working models of many of Leo- interest to see first. Let's start with day in the zoological station in Museum fur Industrie und Gewer- 

nardo's inventions is one room the Accademia Nazionale de Lincei Naples. This beautiful public gar- be. Also on view is an original 

dedicated to Marconi the inventor in the Palazzo Corsini. Founded den was very important to Euro- Watts steam engine and the auto- 

of the wireless. in 1603, this is the oldest learned pean biological research during matic writing machine of F. von 

There's a lot more of Marconi's society in the sciences, the late 19th century. Knauss (1760). 
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Next, your first stop behind the voisier. And the lab of Liebig. An the building in which he achieved OFFICIAL RULES-NO PURCHASE REQUIRED 
Iron Curtain - in Czechoslovakia. especially good section on indus- the split, the old 58 Chemistry In- 1. This sweepstakes is only open to those 

Gregor Mendel did his landmark trial chemistry. stitute. employed in medical, educational, or indus- 

51 mon- Minutes trial tields who normally work with labmare. 
work in genetics here, in a away is 54 the Werner Then you'll check through the bor- Or who supervise or administer a laboratory. 

in Brno. You'll walk in the von Siemens Institute, where elec- der to East Berlin for a visit to 59 Or who purchase or stock labmare. 
astery 2. To enter, complete this otticial entry blank, 
garden which brought Mendel the trical engineering and research are the Robert Koch Museum. Koch, or. on a plain 3 s 5-inch piece ot paper, hano 

of his work, and the sorrow traced from 1850 to the present. co-father of modern bacteriology, print your name, address, and tield ot activity. 
by 3. Enter as often as you wish, but each entry 

of the rebuffs he received when 
Cross the Danube to Heidelberg used glass slides to grow cultures must be mailed separately to: Around the 

he made known his theories. Dis- World in 80 Labs, P.O. Box 1730, Blair. Ne 
and visit 55 the Deutsches-Apoth- until one of his assistants, Julius braska 68009. Entries must be postmarked 

covered a full generation later, eken Museum, an ancient castle Petri, invented the piece of glass- by September 30, 1974 and received by Oc 
tober 15, 1974. 

Mendel's principles became ac- ware that carries his name. 4. One winner trom each ot the three tields 

cepted as the Mendelian laws of packed with apparatus and drugs, ot activity- industry, education, and med 

inheritance. - .the final evidence of vessels and relics. Not too far away is 60 the home tine-will be picked trom among all entries received in random drawings conducted by 
Darwin's theory. Lennep 5 the birthplace of WI- and garden of Alexander V. Hum- the OL. Blair Corp., an independent judging 

helm Konrad Roentgen, discover- bo ldt, perhaps the most travelled organization. Oncisions ot the judges are 
In Prague we 11 pay our respects of all naturalists. tinal. Winners will be notitied by mail. Winners 

er of X-rays. 56 The Deutsches- will travel in a group departing on a date to 
to Brahe once be selected by Corning Glass Works. Ouparture 

Tycho again. His Roentgen Museum in Remscheid You'll spend the afternoon brows- is estimated to be between the months ot 
cantankerous behavior caused May and July, 1975 tor a trip duration ot 30 

his exile from Denmark. Before preserves much of his apparatus, g through 6 the library of Max days. Corning Glass Works reserves the right 
including a 1905 X-ray lab. Planck, which is preserved in the to modity trip itinerary as a result ot con 

he died and was entombed here ditions prevailing at time ot prize award. No home of fellow physicist Gustav substitution tor prizes permitted. Entrants 
he passed on his knowledge and If you know what "gesundheit" Magnus. must be residents ot U.S.A. 

work to Johann Kepler. means, you know what to expect 5 This sweepstakes is void where prohib 
62 The Charite Hospital, where ted, taxed or restricted by Euderal, state or 

Still in Prague. 52 Charles Univer- in 57 the Deutsches Gesundheit 
dolph Vircho ing Glass Works, its advertising and sweep- 

sity where you will visit the rooms museum in Cologne, built in the Ru w,founderofcellu- ocal laws and regulations. Employees ot Corn- 
stakes agencies, dealers, and their tamilies 

in which Einstein, Ernst Mach and 19th century to bring health ed- lar pathology, first described leu are not eligible. Eederal, state and other taxes, 
ucation to the masses. kemia. He may also have been itany, are the responsibility otthe prize winners. Philipp Frank taught and worked. the first of the ecologists to per- 6. All prizes are guaranteed to be awarded. 

Names ot the prize winners will be turnished 
Germany. Munich. 53 The Deut- A short flight takes us to Berlin. ceive how what man does to the to anyone who sends a stamped, selt-address- 

sches Museum. Another recon- Here, in 1938, Otto Hahn first split world around him affects what the ed envelope to Corning Laboratory Sweep- stakes, Corning Glass Works, Corning, N.Y 
struction of the laboratory of La- the uranium atom. You'll stop at world do 14830 

Around the world in 80 labs. 
The World of Science. Now there's an idea that really sends me. Here's my entry. 

I am engaged in (i-"): D Medical Lii Educational D Industrial Activity 

Name_____________________________________________________ 
Firm/Affiliation ________CORNiNG Business Address City____________ State ________Zip Makers of PYREX? Iabware 
My Corning dealer salesman is_______________________________ 





Around the world 
in 80 labs. 

Now, we travel to Cracow, Poland, matics and radioastronomy. apparatus and work. 
and a stop at 63 Collegium Majus 69 The Bhabha Atomic Research You'll spend the following day in 
for a look at the observatory and Center is named for the eminent Moscow, touring 74 the National 
telescopes of Copernicus. physicist H.J. Bhabha. It is India's Economic Achievements Exhibi- 

A jet to Rumania and a motor national center of research on the tion. Among the many highlights 
drive to Cluj for a visit to 64 an peaceful uses of atomic energy. is the Space Pavilion that docu- 
18th-century apothecary shop. Among the more unusual stops ments the history of Russian space 

No tour of scientific thought can on this trip is 70 the Yoga Insti- exploration. 
ignore Greece. Highlights will in- tute. Here you can learn yoga cul- A giant step takes us to Tokyo. 
dude 65 the Lyceum where Aris- ture, technique and scientific dis- Among your inspections of On- 
totle taught from 355 B.C. until cipline. You'll also visit the clinical ental science will be 75 the Kit- 
just before his death. And a walk psychosomatic hospital based on asato Institute, founded by Baron 
through 66 Plato's Academy, ex- yoga. Kitasato, who isolated the agents 
cavated during just the past 50 which cause bubonic plague and 
years. .Now for a few days in Russia. First, dysentery. 
It's a very short flight to Istanbul the prestigious 71 Academy of Sci- You're back on American soil when 
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