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Start a 
quiet revolution 

Thin on a Beckman - I Centrifuge 

The new Beckman J-21B refrigerated the JCF-Z rotor permits separations by 
centrifuge is quieting down a lot of labs. continuous flow, zonal and reorienting 
We've thoroughly sound-dampened it and gradient techniques-all in one rotor 
vibration-isolated the drive so there's no body with interchangeable cores. 
whine and very little noise. You can start a quiet (and more efficient) 
But quiet is only one advantage of the revolution in your lab by buying a J-21B. 
J-21B. It has an automatic vacuum sys- Send for Brochure SB-366 to Beckman 
tem that reduces wind friction and a Instruments, Inc., 
high-torque dc drive that gets rotors to Spinco Division, 
speed fast. The advantage: you save con- 1117 California 
siderable time and often can complete Avenue, Palo 
several more runs per day. Alto, Calif or- 
And J-21B rotors do more. For example, nia 94304. 

INSTRUMENTS, INC. 
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Is It Spring That Turns A Young Man's Fancy? 
Or Is It Pheromones? 

Finnigan GC/MS May Provide The Answer 

* (CH) 
/ 

K-C C0 
II I 

* H-C 0 

(cH ) 
Ambrettolide 

Two 4channeI mass fragmentograms 
of (I) a thirt..layer chromatography 
spot which elicited a response from an, 
ak leaf roller moth and (2) a commer 
clal sample which shows two tmbreP 
tolide isomers. Retention times and 
area ratios of characteristic ions prove 
that the oak leaf roller extract con- 
tains ambrettolide isomers. * * III 208 88 4 

Pheromones - the chemicals that insects Pheromone Analysis Is Difficult urem nts practical. And only the Fin- 
use asa sex attractant - are the subject of Sexual behavior in many insect species is nigan interactive data system has the 
intensiv research. A thorough knowledge mediated by specific mixtures and very versatili and programs to provide pre- 
of these complex substances could lead to low concentrations (10-c to 1050g per in- cise quantitative results with pushbutton 
an effective, ecologically sound means of sect) of pheromone compon nts which eas , convenience, nd speed. Upto four 
controlling insect pests that now destroy are frequently positional and geom trical specific ions can b monitored simul- 
billions of dollars worth of agricultural and isomers. Analytical instrumentation cap- taneously to within 0.1 amu accuracy. A 
forest products. Such a program would able of providing structural elucidation unique program provides for calibration 
involve what might be called a negative and quantitation of these chemicals is of the system (in seconds, during opera- 
approach - misdirecting the insects' at- essential to continued progress in phero- tion) with any compound, including the 
tention and efforts. An interesting positive mone research. compound being analyzed. This assures 
approach is suggested by recent findings good quantitative results even for ions 
that pheromones may also play a rol in Mass Fragmentography with large mass defects. 
human sexual activity. Is The Answer 

L. H. Ambrettolide Finnigan GC/MS makes quantitative To make quantitativ mass fragmentog- 
Dr. Hendry and his associates at mass fragmentography a practical tool for 

Pennsylvania State University have difficult trace analyses (23 to   - raphy a routine task, the data syst m au- The tomatically calculates the peak areas or 
recently found that ambreftolide, a mac- grams range) like these because it pro- peak heights, allowing for subtraction of 
rocyclic lactone, and similar isomers are vides extremely high sensitivity and the background signal, and reports the ratios 
part of the insect pheromone system, in specificity to identify compounds even in of any selected ions. Users published re- 
which it acts as a sexual excitant. It is in- unresolv d GC peaks. ports of 0.2 to 0.4% precision and 0.3 to 
triguing to note that ambrettolide and 
similar macrocycles have been assoclated 0.6% accuracy for nanogram level sam- 
with sexual activity in musk oxen, civet Finnigan System Makes It Easy pies derived from biological systems have 

muskrats, and black-tailed deer. Only a quadrupole mass spectrometer not been surpassed, or approached, by 
cats, any other commercial system. 
Musk, with its naturally occuring ambret- can perform quantitatiUe mass fra n- 
tolide, has long been used as a base for tography over the complete range of the For a fre subscription to Finnigan 
perfumes, and comm rcial ambreftolide mass spectrometer. But only Finnigan Spectra and more information about the 
is used in a number of perfumes which quadrupole mass spectrometers h ye powerful new t chnique of quantitative 
have th odor of musk. Perhaps science demonstrated, in users' laboratories, the mass fragmentography and its pplica- 
is about to prove wh t humans have precision, accuracy, and sensitivity n c s- tions to your an lytical probl ins, writ to 

known instinctively for centuries. sary to make routine quantitative meas- Finnigan at the address below. 

frnnigan 
845 W. M ude Avenue, Sunnyvale, CA 94086 

408-732-0940 
Munich * Basel U Hemel Hempstead (U.K.) 
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Zeiss Microscope Photometers 

are not expensive., not for what you get: 
The most accurate Quantitative Microscopy-photometri- fully corrected refractive optics for U. V. and visible ranges for 

cally, via absorbance, transmittance, reflectance, and fluores- up to lOOx magnification. (With a single objective and con- 
cence. Starting with a Zeiss Research Microscope, you select a denser you can cover both ranges.) And the highly accurate 
photometer system as inexpensive or as sophisticated as your and stable Photometer-Indicator features 4-digit display, O-3A 
requirements demand and your funds permit. With or without range, scale expansion, zero-suppression, analog and BCD 
automated scanning stage and small desk or laboratory cam- output. 
puter, Zeiss Microscope Photometers give you the best value Extensive data processing capabilities. Programs for auto- 
of all photometric systems. matic scan control, photometric printout, histograms, tabula- 

Great Zeiss optics, superior electronics and modular de- tions, morphological information and other parameters. 
sign make the difference . . . for both research and routine For complete data, write: Carl Zeiss, Inc., 444 Fifth Ave., 
applications in life and material sciences. The world's most pre- New York, N.Y. 10018. Or call (212) 730-4400. 
cise Scanning Stages with 0.5  or 10  minimum step sizes In Canada: 45 Valleybrook Drive, Don Mills 405, Ontario. 
can be driven over areas up to 25 x 75 mm in on-line or off-line Or call (416) 449-4660. 
mode. Rectangular or circular measuring diaphragms are varia- 
ble to suit any object regardless of shape or size. Only Zeiss has Nationwide service. 

SHOWROOMS IN: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON,D.C., MONTREAL, TORONTO, VANCOUVER 



The full scale capacity 

of this syringe is one microliter 

It's hard to imagine, injections easier and 
when you look at this strengthen the plunger 
syringe, that it's not a against bending. 
normal syringe. Your 
sample never reaches 
the glass barrel. The The 7000s come with 
barrel is used simply as a 900 needle point, 
a volume indicator. which has proven 
It's all in the needle successful in providing 
The total capacity of the longer septum life and 
syringe is contained in in reducing the 
the needle. A tiny There's a Teflon seal likelihood of septum 
tungsten wire plunger in the hub that can be traces being injected. 
travels to the tip of the finger tightened to If you need to inject 
needle, discharging the compensate for wear samples smaller than 
complete sample. and to prevent leakage. 1.0  this is your 

You simply tighten the syringe. Five models, 
knurled hub to make three capacities: 1.0 p1, 
the adjustment for a 2.0 p1, and 5.0 p1, selling 
leak-tight seal. for $35.00. They're 
Tested for accuracy available from 
Every 7000 Series authorized dealers or 

It's available in three syringe is tested for direct from the factory. 
capacities: 1.0 p1, 2.0 p1, accuracy by injecting a For more information 
and 5.0 p1. With any series of samples into a and literature, write to 
degree of skill samples gas chromatograph. John Nadolny, 
can be repeatably When you purchase a Hamilton Company, 
injected to ?1%. Hamilton 7000 syringe, Post Office Box 10030 

You can use you have our guarantee Reno, Nevada 89510. 
Hamilton's plunger that it will deliver the ILAN#ELT@N 

guide or Chaney capacity with 
Adaptor to make reproducibility to ?1%. SYRiNGES 

Circle Na 407 on Readers' Service Card 

1056 SCIENCE, VOL. 188 



The expanding UNIVERSAL. 

There is no microscope technique in use today, nor A complete world of great Zeiss Optics sheds new 
is there likely to be tomorrow, that cannot be performed with light on your work in: 
the Zeiss Universal, even if you bought one two decades ago. MEDICINE-BIOLOGY-METALLOGRAPHY 
And there is no microscope that requires such a minimum MICROELECTRONICS-CHEMISTRY 
exchange of components when switching from one method or whatever your discipline may be. 
to any other-none so easy to do it with. There is only one A whole panorama of information is Contained in our 
other microscope as versatile: the revolutionary new Zeiss 26-page color brochure. Send for your copy: Carl Zeiss, Inc., 
Axiomat. But then, the Axiomat 6osts much more. 444 Fifth Avenue, New York, New York 10018. Or telephone 

A constantly expanding universe of major accessories (212) 730-4400. 
for photomicrography, photomacrography, Cinematography In Canada: 45 Valleybrook Drive, Don Mills 405, Ont., 
and TV, photometry, quantitative stereometric image analysis, M3B 2S6. Or phone (416) 449-4660. 
or anything else. Nationwide service. 

BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, 0. C. 
at 

ZN'.. 
- - THE GREAT NAME IN OPTICS 
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THE GLC-2 CENTRIFUGE 
COSTS A LITTLE MORE. 

HERE ARE 4 REASONS WHY 
IT'S WORTH IT. 

1. Versatility. The HL-4 Rotor 
and Omni Carriers permit a 
wide variety of tubes to be 
used with the same rotor. 
More carriers than with other 
table tops. With the same 
rotor, you can spin up to 80 
each 10 x 75mm tubes; up to 
40 each 16 x 100mm pilot 
tubes; and many other 
possible combinations. 
2. Self-Balancing. The 
exclusive patented Gyro- - - -at -- - 

Action direct drive is "self- 
balancing". Samples need only 
be visually, or approximately, 
balanced in tubes and rotors. 
No need for time-consuming 
precise balancing. 
3. Safety. A safety interlock 
prevents the operator from 
opening the lid while the rotor  
is in operation, or starting the 
centrifuge with the lid open. 
The lid is counterbalanced to 
open and close without LOOK INTO A GLC""2. 
slamming. And if, through iTS WORTH IT. 
operator error, the rotor is 
severely out of balance, the 
centrifuge will automatically 
stop. 
4. Quality. The GLC-2 has 
dependable solid state 
modular circuit boards that 
give accurate speed control 
and long, reliable service. And 
the Gyro-Action drive is 
smooth and vibration-free, so 
it lasts and lasts. 
Want more reasons? Write (00 PONT Instruments S 0 RVALI2 
Du Pont Instruments, Sorvall 
Operations, Room 23698A, 
Newtown, CT 06470. 
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5 new spectrophotometers from Zeiss. 

Count 'em.51 
The new PM 6 line of spectrophotometers - spectrophotometers in their price class. The 

has four different models. All with double- highly accurate and reproducible measure- 
grating monochromators. All with automatic ments are displayed in absorbance and con- 
blank reference. One of them certain to fit  -.j centration units on a 4-digit readout. 
your needs. 7e'7itOtttit . Operation is simple and foolproof. Truly 

Consider now the single-package PM 6's. human-engineered with few controls for rapid, 
So compact, each takes up less than 2 ft.2 5. error-free performance. And the advanced in- 
of bench space. Sampling capabilities range LOW-PRICED WORKHORSE tegrated circuitry makes the instruments prac- 
from manual to fully automatic, and all can be PM.2: Priced at around $2600. tically service-free. 
equipped with recorders or printers. Ideal for Because some labs don't need For the whole story, write Carl Zeiss,lnc., 
endpoint and kinetic measurements. the many capabilities built into 444 5th Ave., New York, N. Y. 10018. Phone 

All four PM 6's house Deuterium and PM-6's (at $4000-$8000), but (212) 730-4400. do want the same Zeiss pre. 
Halogen light sources (and their power sup- cision and ease of operation, In Canada: 45 Valleybrook Drive, Don 
plies, too) for efficient coverage from 200 to we're introducing the PM-2. Mills, Ont., M3B 256 (416) 449-4660. 
800nm. All use wide-range photomultipliers A precision-grating instrument ideal for-clinical use with auto- and, with their double-grating monochroma- matic blank reference. For uv Nationwide Sales and Service direct and 
tors, have the lowest stray-light levels of any and visible, only from Zeiss. 

BRANCH OFFICES: BOSTON, CHICAGO, COLuMBuS, HOuSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 
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the new HP-21 Scientific. $125.00 

Now $ 125.00* buys: . You solve all problems-no matter how complex- 
* 32 pre-programmed functions and operations, one step at a time. You never work with more than 

including rectangular/polar conversion, register two numbers at once. 
arithmetic and common log evaluation. * You get continuous and immediate feedback. You 

* Smaller size. 6 ounces vs. 9 ounces for our tradi- see all intermediate answers immediately, because 
tionally-sized pocket calculators. your calculator executes each function immediately 

* Display formatting. after you press the function key. You watcb it 

* HP's unique and efficient RPN logic system. hap pen. 
* HP's quality craftsmanship. . You can easily recover from errors. You can back- 

track when you err, because your calculator per- * An unbeatable price: performance ratio. forms all operations sequentially. 

Here are the details: * You can re-use numbers without re-entering them. 
32 pre-programmed functions and operations. The Your calculator becomes your scratch pad. 
HP-21 performs all log and trig functions, the latter in H P quality craftsmanship. One reason Nobel Prize 
radians or degrees. It's our only calculator short of the winners, astronauts, conquerors of Everest, America's 
HP-45 that lets you: Cup navigators and over 750,000 other professionals 
* convert polar to rectangular coordinates, and back own H P calculators. Here are four examples of it: 

again (->P, -R); . Every key on every calculator is double injection 
* do full register arithmetic (M+, M-, Mx, M?); molded, so the symbol it carries won't wear off. 
* calculate a common antilog (lOx) with a single Every function key has a positive click action, so 

keystroke. you know for sure the function has registered when 
The HP-21 also performs all basic data manipula- you press one. 

tions(1 /x, yX, /3 ) and executes all pre-programmed * There's a moisture barrier under the keyboard to 
functions in one second or less. protect the calculator's innards from coffee, tea, 
Full display formatting. The Display key (DSP) milk, what-have-you. 
allows you to choose between fixed decimal and scien- * It's no accident that the OFF-ON switch operates 
tific notation and lets you control the number of places as smoothly as it does. We greased it with silicone 
displayed. (The HP-21 always uses all 10 digits when we installed it. It's also no accident that it 
internally.) moves in a horizontal plane. That's to prevent it 

When a number is too large or small for fixed deci- from moving when you put the calculator into its 
mal display, the HP-21 switches automatically to sci- carrying case or your shirt pocket. 
entific, so you never have to worry that the calculator * The heavy gauge plastic case is designed to with- 
will confuse a smaller number with zero. stand a long tumble to a hard floor. Incredibly, one 

Finally, if you give the HP-21 an impossible instruc- HP pocket calculator once withstood a trip through 
tion, the Display spells E-r-r-o-r. a snow-blowing machine. The case cracked, but the 
RPN logic system. Here's what this unique time-and- machine worked. 
error-saving logic system means for you: 800-538-7922 (in Calif. 800.662-9862).The numbers 
* You can evaluate any expression without copying to call for a "hands-on" demonstration. We'll give you 

parentheses, worrying about hierarchies or re-struc- the name of a dealer near you, and we'll send you 
turing beforehand. Your calculator remembers what's detailed specifications of our new HP-21. Challenge it 
where-automatically. with your problems. See for yourself how much per- 

* You can solve all problems your way-the way you formance $1 25.00* can buy. 
first learned in beginning algebra, the way you now 
use when you use a slide rule. 

HE WLETT PACKARD 

615/t7 Sales and service from 172 offices in 65 countries. 
'Suggeseed reiail price excluding applicable siaie and local iaxes-Ceniinenial USA., Alaska and Hawaii. Dept. 253C, 19310 Pruneridge Avenue, Cupertino, CA 95014 
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Everyone knows 

that 

2+2=22 Letters 

but not everyone 

knows that Human Experimentation by Gaylin and Gorovitz is, in our 

most important in furthering the goal of an 
U + niumitran  = In their thoughtful editorial of 25 April understanding of the role of humans in re- 

* * (p. 315) on the February Academy Forum search and the effective recognition of the 

 mmnrn aue "Experiments and research with humans: human values involved. 
values in conflict," Gaylin and Gorovitz DONALD S. FREDRICKSON 

aL..a  emphasize the need for scientists and their Institute of Medicine, National A cademy 
w uuuuuu guuYJurui critics to "not merely state their positions, of Sciences, 2101 Constitution 

[buti come to understand each other's Avenue, NW, Washington, D.C. 20418 
point of view." FREDERICK C. ROBBINS 

Looking for a surefire formula that will guar- The dialogue begun in the Forum will be School of Medicine, 
antee you the finest quality copies of transpar- 
encies, filmstrips, internegs, sectional blowups extended by a new working group brought Case Western Reserve University, 
and superimpositions with great speed, simpli. together by the Institute of Medicine and Cleveland, Ohio 44106 
city and economy? Get a Bowens Illumitran  the Forum. This group will encompass a ROBERT R. WHITE 
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Citation Analysis Another problem is that papers which 

oc describe techniques are often cited with 

The article by Nicholas Wade on cita- greater frequency than those in which new tion analysis (News and Comment, 2 May, major breakthrough is reported. This de- p. 429) omits two pertinent considerations. spite the fact that many administrators do hihIir,ivr'Iii First, critical examination of citations in a not consider technique papers to be as im- 
FJEIJIEIL41JEE7 special field usually reveals that citation er- portant as those reporting breakthroughs. 

rors and omissions in the bibliography of The most important drawback is that 
one author are transferred literally to an- papers, even very significant ones, in 
other. This appears to imply that work smaller research areas will not be cited as 
which is not cited in an early well-known often as less important articles in more 
paper has a low probability of appearing as popular fields. Needless to say, the popu- 
a historical reference in later papers. larity of a field has nothing to do with its 
More important, there is ample historical scientific importance. 
evidence that many fundamental papers Finally, consider a paper that is criti- 
"ahead of their time" are ignored for cized widely for being simply bad. It will 
lengthy periods before their importance is be cited often, but citation analysis will not 
realized or their results rediscovered. The indicate that these citations were for the 
proponents of citation analysis as a tool purpose of criticizing it. 
for the evaluation of individual merit are JOsEPu ARInTTI 
thus adding injury to insult in these cases. Department of Developmental and Cell 
The overall effect would be to discourage Biology, University of California, 
work which runs counter to the prevailing Irvine 92664 
streams of thought. 

MELVIN KLERER As Wade points out, citation analysis 
Department of Operations Research "seems likely at present showing to cor- 
and System Analysis, Polytechnic roborate the decisions made by the em- 
Institute of New York, Brooklyn 11201 battled peer review system." Of course, 

ji's "ours some of the "references are simply the 
Suppose the "interesting possibilities" 'noise' in the system, which [citation ana- for the asking 

of the citation index come to pass. To keep lysts] believe they can, for many purposes, 
a place in the scientific world it would be filter out or at least reduce to in- * 8 pages - almost 200 entries wise to, at the very least, make sure you significance." One way of performing the 

* Over 60 applications areas are always first author of any article; cite filtering or reduction is to bypass the cita- 
yourself as often as possible; insist that tion counts and go directly to the main fac- 

This publication is certain to your work be cited in all articles that you tor money. The fellow who is able to get 
become one of your most useful review; and automatically pass articles the grants and contracts is the fellow who 
references whether you are an that already contain a sufficient number of gets the doctoral students. Each student 
experienced gas chromatog- citations to you. Unfortunately, you will publishes two or three papers on his thesis, 
rapher or new to the field. not get any credit if an author leaves out in each of which he cites his professor's one of your initials or, even worse, mis- work. Then he goes on and does his own 
Conveniently indexed for rapid spells your name. Nevertheless, if the subsequent work, in which, of course, he 
access to information you above steps are taken, you should be able cites those thesis papers which were coau- 
require, this bibliography con- to push your "lifetime citation rate" over thored by his professor, as well as the pre- 
tains the most recent pos- those of any immediate rivals. If all else vious work. The grantee also goes (or 
sible publications, fails, publish a paper containing a subtle sends his troops) to meetings where his 
Send today for your free copy. misuse of the second law of thermody- work can be publicized; he pays page namics. charges; he orders large quantities of re- 

H. J. M. HANLEY prints and mails them out broadside to ev- 
Cryogenics Division, National Bureau of eryone active in the field. The ultimate sci- 
Standards, Boulder, Colorado 80302 entist spends all of his time in Washington, 

has no time at all for research, and is cited 
Whatever the purported benefits of cita- continually for work which he signed. 

tion analysis, I am sure that it will have as Therefore, instead of counting the num- 
many, and maybe more, drawbacks. I can her of citations, we should count the num- 
think of several problems without any dif- her of dollars. This would have the great 
ficulty. advantage of completely corroborating the 

I question whether citation analysis will system. The granting agencies would then 

"clearly" describe "something real about be able to prove conclusively that the  the scientific world" as Wade suggests. people to whom they are giving the money 
ASSOCIATE Figure 1 in Wade's article points to the are indeed the finest scientists. 

fact that the two most cited authors in ROBERT F. MACVIOL. 
183 Maple StreetMiltord, Mass01757 1967 have not been awarded the Nobel NationalAeronautics and Space 

Telephone (617) 478-2000 Prize. Nor have those ranking fourth and Administration, Ames Research Center, 
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McGraw-Hill DICTIONARY OF SCIENTIFIC AND TECHNICAL TERMS 
Daniel N. Lapedes (Editor-in-Chief) and the Staff of the McGraw-Hill Encyclopedia of 
Science and Technology, with a Board of 30 Contributing and Consulting Editors. 
This greatest compilation of scientific, engineering, and technical terms ever pub- ( lished in one easy-access volume covers 100 separate disciplines, permitting 
readers to keep up not only with the proliferating language of their own disciplines 
but with that of 99 others. Each of the nearly 100,00 definitions is identified with 
its prime field. "Does a hard job superbly . . . probably one of the best buys 
around," says Popular Science, and "Highly Recommended," says Library Journal, 

""7- who chose it as one of the Outstanding Science Books for 1974. 1,600 pp. Nearly 
2,800 illus. 8? x 11". $39.50 
To order, circle 453 on Reader Service Card. 

McGraw-Hill ENCYCLOPEDIA OF ENVIRONMENTAL SCIENCE 
Daniel N. Lapedes (Editor-in-Chief) and the Staff of the McGraw-Hill Encyclopedia of 
Science and Technology. One of the most important references today, "this 
encyclopedia contains more than 300 illustrated, signed articles from the entire 
spectrum of environmental science . . . presented in a concise, clearcut manner 

an invaluable tool for the concerned environmentalist . . . recommended as an 
excellent classroom reference for science teacher and student," comments Nathan 
5. Washton, Prof. of Science Education, Queens College. There is no better treat- 
ment of the problems, causes, and needed actions in, on, and above planet Earth if 
we are to survive. 768 pp. 573 illus. 81/2 x 11". $24.50 

To order, circle 454 on Reader Service Card. 

THE ART OF WRITING I 
EFFECTIVE LETTERS - "' The Art 
Rosemary T. Fruehling and Sharon Bouch 
ard. The secrets of capturing and holding Effective 
your reader's attention in persuasive busi Letteris/ 7-*7-> 7-at/ 4 / 
ness and personal letters are explained - 
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credit and collection letters, reports and Kt7- 7- 

job applications. 258 pp. $7.95 
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Fifth Edition Richard M. Pearl. For years,  
mineral collectors, rockhounds, and mine 
owners have relied on this classic The ltXll7-M II XI{l 

enormous amount of information here is so 
easy to get at, accurate, well-organized, 
wide-ranging, complete, and authoritative 
that you will take it along on all your ex- - INDUSTRIAL LASERS AND THEIR APPLICATIONS 
plorations and field trips. 496 pp lIlus , hn E. Harry. The number of uses to which lasers are put today is 
$15.75 , aggering. Requiring no special knowledge of lasers, this book pro- 

 vides you with the facts to enable you to evaluate applications-with 
To order, circle 456 on Reader Service Card examples of uses from some 200 technical publications-ranging from 

surveying metrology, and communications, to dentistry, missle guiding, K' .1 and medicine. 189 pp. Illus. $15.00 CAREER ADVANCEMENT GUIDE * To order, circle 459 on Reader Service Card. Edward L. Adams, Jr. In this unique use- - -,-- --*-C] 
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career analyze, and evaluate your total  -4-K-\$-'-t. MICROCRYSTAL POLYMER SCIENCE 
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goals picture so you can determine your 0. A. Battista. A full introduction to a new field ioining polymer and 
personal pluses and program them to blue colloidal science, this is the first work to collect the results of two 
print your greater career satisfaction and decades of comprehensive original investigation into particle micro- 
accomplishment. 263 pp. 8/2 x 11". $19.95 crystals in suspension or aggregated as dry powders. The reader 
To order, circle 457 on Reader Service Card. ,-,, orking toward new product developments will find this volume invalu- 

able. 224 pp $18 50 
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Who Wins? Who Loses? Why? 
Richard J. Teweles, Charles V. Harlow, and TECHNOLOGY MATHEMATICS HANDBOOK: Definitions, 
Herbert L. Stone. This classic futures trad- "- Formulas, Tables, Examples 
ing guide discusses in depth all the es- 
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and books for today's maior technical mar- - kets. You are shown where to look for ideas, 
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To order, circle 467 on Reader Service Card. 
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on the job-whatever the level-requires that 
you communicate clearly with others. Here TO ORDER ANY OF THESE BOOKS: 
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-A Phutomicrograph of a Newt Tritur-us 
Viridescens taken with the new Olympus 
Series BH System Microscope and automa- 
tic camera, Model PM 10 A 

Olympus the company that set the standards in 
microscopy, salutes the men and women who set 
the standards in laboratory research It i our 

Focussog is simpler-The- Olympus- Senes-- BH - -- 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presentation World Population Conference in Perspective 

and discussion of important issues related to the advance- 
ment of science, including the presentation of minority or Summing up the tangled opinions on population growth and environmental conflicting points of view, rather than by publishing only 
material on which a consensus has been reached. Accord- quality, a cartoon caption reads, "Eventually we will run out of food to feed ingly, all articles published in Science-including editori- ourselves, fuel to warm ourselves, and air to breathe.... This is something we als, news and comment, and book reviews-are signed and 
reflect the individual views of the authors and not official must learn to live with." The United Nations Conference on World Population, points of view adopted by the AAAS or the institutions held in Bucharest in August 1974, had stronger answers than "wait and see." with which the authors are affiliated. Delegates from 135 nations adopted by acclamation (only the Holy See reserv- 

Editorial Board ing) a World Population Plan of Action. The Plan of Action is not ideal, but the 
H. S. GUTOWSKY DONALD LiNDSLEY extent to which it succeeds should not be underestimated. Hesitant in tone, the N. BRUCE HANNAY RUTH PATRICK 
DONALD KENNEDY RAYMOND H. THOMPSON pian lacks quantitative goals, but it does make all the necessary provisions for DANIEL F. KOSHLAND, JR. countries wishing to reduce population g;owth. Specific implications for popu- 

1976 lation growth rate and quality of life of all countries are especially apparent in 
ALFRED E. BROWN FRANK PRESS 
JAMES F. CROW FRANK W. PUTNAM three areas: the status of women, control of reproduction by individuals, and the HANS LANDSBERG MAXINE SINGER use of the environment. 
EDWARD NEY ARTHUR M. SQUIRES 

Editorial Staff At the U.N. Commission on the Status of Women in January 1974, a resolu- 
Editor tion calling for equal representation of men and women to the Conference on 

PHILIP H. ABELSON World Population was adopted. Women were not equally represented at Buch- 
Publisher Business Manager arest, but 13 were headed women. As a result of lob- WILLIAM D. CAREY HANS NUSSBAUM delegations by vigorous 

Managing Editor: ROBERT V. ORMES bying efforts by women participants, the Plan of Action mentions the elimina- 
Assistant Editors: ELLEN F. MURPHY, JOHN E. RINGLE tion of discrimination against women and expansion of the role of women no 
Assistant to the Editors: PATRICIA ROWE less than seven times, while the subject was mentioned only once, under a sub- 
News and Comment: JOHN WALSH, LUTHER J. CARTER, heading, in the draft plan. It is indicative of the increasing awareness of the ne- DEBORAH SHAPLEY, ROBERT GILLETTE, NICHOLAS WADE, cessity to fully integrate women into society that the amendments on the status CONSTANCE HOLDEN, BARBARA J. CULLITON, SCHERRAINE of women were adopted with virtually no opposition. 

MACK 

Research News: ALLEN L. HAMMOND, WILLIAM D. Although the plan is careful to acknowledge national sovereignty, basic mdi- METZ, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR L 
ROBINSON, GINA BARI KOLATA, FANNIE GROOM vidual rights to control reproduction are delineated. Furthermore, the plan rec- 

Book Reviews: KATHERINE LIVINGSTON, LYNN MAN. ognizes "that couples and individuals in the exercise of this right take into ac- 
FIELD, JANET KEGG count the needs of their living and future children, and their responsibilities 

Cover Editor: GRAYCE FINGER towards the community." This is the first time that a U.N. document asks in- 
Editorial Assistants: MARGARET ALLEN, ISABELLA dividuals to assess the cost of a child to the family as well as to society at large. BOULDIN, ELEANORE BUTZ, MARY DOREMAN, SYLVIA 

EBERHART, JUDITH GIVELBER, CORRINE HARRIS, NANCY The quality of life for an individual and society, therefore, becomes a factor in HARTNAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, de 
MARGARET LLOYD, ERIC POGGENPOHL, JEAN ROCK- termining the number of children an individual or couple bears. wooo, LEAH RYAN, Lois SCHMITT, RICHARD SEMIKLOSE, Recognition of environmental constraints on the use of resources appears as YA Li SWIGART, ELEANOR WARNER 

Guide to Scientific Instruments: RICHARD SOMMER one of the principles and objectives of the plan. Population goals, the plan in- 
Membership Recruitment: GWENDOLYN HUDDLE; Sub- dicates, should consider supplies and characteristics of natural resources as well scription Records and Member Records: ANN RAGLAND as the quality of the environment. Cognizant of the relationship between re- 

Advertising Staff sources and increasing population, the plan directs attention to minimizing 
Director Production Manager waste and resources more equitably. 
EARL J. SCHERAGO MARGARET STERLING distributing 

Advertising Sales Manager: RICHARD L. CHARLES In a regional post-world population conference consultation, held in Bang- kok in January 1975, national goals and timetables for making family planning Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, 11 
W. 42 St. (212-PE-6-1858); ScoTcH PLAINS, N.J. 07076: C. services available and for reducing birthrates to the replacement level were Richard Callis, 12 Unami Lane (201-889-4873); CHICAGO, adopted by 26 countries. The rhetoric of governments suggests that population 
ILL. 60611: Jack Ryan, Room 2107, 919 N. Michigan Ave. 
(312.DE.7-4973); BEVERLY HILLS, CALIF. 90211: Winn problems and the World Plan of Action will be receiving high priority. Nance, Ii N. La Cienega Blvd. (213-657-2772); DORSET, The extent to which governments are committed to population and quality of VT. 05251: Fred W. Dieffenbach, Kent Hill Rd. (802-867- life issues will be indicated by the results of the U.N. World Conference of the 5581) 
EDITORIAL CORRESPONDENCE: 1515 Massachu- International Women's Year to be held in June in Mexico City. This world setts Ave., NW, Washington, D.C. 20005. Phones: (Area conference may recognize the interrelationship of the status of women and fain- code 202) Central Office: 467-4350; Book Reviews: 467- 
4367; Business Office: 467-4411; Circulation: 467-4417; ily planning. Unless individuals and governments recognize the role of women Guide to Scientific Instruments: 467-4480; News and Coin- in population increase and take action to integrate women in all facets of devel- ment: 467-4430; Reprints and Permissions: 467-4483; Re- 
search News: 467-4321; Reviewing: 467-4443. Cable: Ad- opment, population growth may continue as women define themselves solely in vancesci. Washington. Copies of "Instructions for terms of their child-bearing and child-rearing capacities. DEE BOERSMA, Insti- Contributors" can be obtained from the editorial office. 
See also page xv, Science, 28 June 1974. ADVERTISING tute for Environmental Studies, University of Washington, Seattle 98195 CORRESPONDENCE: Room 1740, II W. 42 St., New 
York, N.Y. 10036. Phone: 212-PE-6-1858. 
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for the statistician and engineer. 

24-hour. 
computing power 
at $5.00 a day 

e silent screen. tape and batch card readers 
47- 7-> ' Inputyourprogramstatements adapt the system to your 

wlth a single keystroke each; needs. Disk storage from ? 
renumber a program automat- to 10 million bytes and 9- 
lcally in increments you tracktapesgiveyouthepower - - determine; alter, insert, de- you need. Add I/O interfaces 
lete as you choose; the sys- for on-line data acquisition 
tem will pinpoint and identify and reduction, or preprocess 
syntax errors for the ultimate your data and transmit them 

* in ease of programming. Han- to another Wang system or a 
* 7- die a 16 x 16 matrix inversion foreign CPU. 

with 4K bytes of memory, or Instant solutions through 
a 61 x 61 matrix inversion instant software: 
with 32K bytes, and use a Our program library covers 

7-7-7-7-> MATRIX ROM to speed up many aspects of Analysis of 
the operations. Manipulate 

* * , +7-7- ft bits and bytes with assembler- variance, Regression analysis, 
* like statements, such as AND Sequential analysis, Nonpara- 

OR, XOR or ROTATE. metrlc statistics. It contains a wide variety of mathematics 
Unique line of peripherals: and engineering programs and 

50,000 Wang systems installed in applications such as yours Small and large-format plot- many utilities for plotting, 
give us the experience and knowhow to build just what you ters, digitizers, medium and sorting, disk and tape 
want: a system, powerful enough to handle your every problem, high-speed printers, paper- management. 
simple enough to operate easily, flexible enough to adapt to 
your needs. At a price that is dwarfed by the system's $1.00 
performance. Send 56/30DP14 

for your 2200S Pocket Guide 
Why pay for time-sharing ser- tem is plug it in, and turn it on to24 -hi'iw it. computing 

vice when the same monthly for immediate answers and EE',5E power 

amount pays for a Wang com- complete solutions? at $5.00 a 
puting system in less than two day. 

years? A Wang computing system 

... when a Wang computing means computer power with LII Let me see a Wang computing system in action. 
system frees you from those calculator convenience: D I enclose $1 for the Pocket Guide 22005. 
many hours a day on-line Computer power through a EZ Send me information on Wang computing systems. 
from the restrictions of slow powerful, hardwired BASIC 
terminals, oversubscribed language interpreter, 4K tO Myname 

computer and 32K bytes of user memory, centers, oper- Mylei.no. -- - 
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to your needs? comprehensive line of periph- Title_____ __________________________________ ______ 
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puting system you can solve a typewriter-like keyboard City____________________ 51a1e* Zip 
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do Converse with the system 836 North St., Tewksbury, MA 01876, Tel. (617) 851-4111 ... when all you have to TWX 710 343-6769, TELEX 94-7421 
with a Wang computing sys- through the touch of a key, a ___________________________________________________ 
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represent monomers. When they are 

formed into configurations of five or six 
units, they represent capsomers. Capso- 
mers may then be formed into icosahe- 
drons which represent capsids. The same 
units may be used to demonstrate helical 
symmetry as well. Jensen Research Labo- 
ratories. Circle 760. 

______________________________________________ Time Lapse Attachment for Motion 

Picture Cameras 

The Intervalometer is an attachment 
Atmospheric Particulate Monitor Recording Titrators for use with electronic-release Super-8 

movie cameras that have single-frame 
The Ambient Particulate Monitor The Metrohm E536 records potentio- capability. It functions on the low current 

(APM) measures particulate mass concen- metric titration curves and features true available at the single-frame jack. Interval 
tration automatically and continuously derivative circuit, whether measuring may be varied from 1 to 60 seconds to 
without requiring daily filter changes, equivalents of pH units; automatic speed within ?15 percent. Repetitive intervals 
weighing, or calculation. The APM mea- adaptation to the slope of the curve; elec- vary by less than 1 percent of the average 
sures total and respirable particulates si- tronic buret; and total automation. The value. Science Dimensions. Circle 741. 
multaneously. The device detects beta ra- buret has an illuminated digital display 
diation absorption. Sampling time is se- and an exchangeable unit for different cyl- 
lectable from 1 minute to 16 hours. Sensi- inder volumes. Brinkmann Instruments In- Osmometer 
tivity ranges from a few micrograms to corporated. Circle 756. 
several hundred milligrams per cubic me- The model 05 measures total solute con- 
ter. GCA/Technology Division. Circle centration in serum and urine in millios- 
754. Water Quality Monitor mols per kilogram. The device covers the 

range from 0 to 4000 milliosmols in two 
This system includes the model 513D steps and requires no recalibration or ad- 

Zone Refiner underwater probe and the model 514D dig- justment for bath temperature when one 
ital deck readout. The system will monitor switches from one step to another. The 

Thi Instrolec 200 is capable of netting and record conductivity, salinity, temper- sample is held in adiabatic condition dur- 
and refining small quantities (20 to 160 ature, depth, dissolved oxygen, pH, turbid- ing measurement. Reproducibility is ? I 
grams) of substances of interest. Temper- ity, oxidation-reduction potential, and con- percent of the reading throughout the en- 
ature range is 20o to +4000C. This refiner centrations of specific ions to depths of tire range. Fiske Associates, Incorporated. 
will produce single crystals, ultrapure spec- 1000 meters. The recorder allows contin- Circle 761. 
imens for spectrometry or chromatogra- uous display of one parameter or a 
phy standards, pure samples of synthesized scanned display of all parameters. The sys- 
compounds, and compounds of known pu- tem is offered with an electromechanical Nine-Track Tape Drive 
rity for chemical preparation. Atomergic sea cable and a winch. InterOcean Sys- 
Chemetals Company. Circle 755. tems, Incorporated. Circle 757. The model 2209 drive reads and records 

in universal NRZI mode on reels of 2- 

inch magnetic tape up to 10.5 inches in di- 
Recording Wave and Tide Gauges Capillary Viscometer ameter. These drives have a factory-sup- 

plied software package for interfacing with 
The model WG/ lOOM wave gauge and Features of this automatic instrument calculators and both large and small com- 

the model STG/ lOOM tide gauge feature include a wide-range precision in accord- puters. The drives include an integral tape 
in situ magnetic tape cassette recording ca- ance with ASTM D445 standards, auto- cleaner and a dual gap head for reading 
pability. Both gauges offer high resolution matic capillary selection, viscometer clean- and writing that automatically erases pre- 
and low noise obtained with a patented op- ing, an integral computer to analyze and viously recorded data during recording. 
tical level sensor. An integral programmer display results promptly, and program- Tape recording density is 800 bytes per 
extends recording capability to 60 days. inability for unattended overnight opera- inch and read-write speed is 12.5 inches per 
The sensor range is 20 meters with a reso- tion. The range is from 20 to 600 CS at second. Rewind operates at 150 inches per 
lution of 0.5 millimeter and a precision of 1000F and from 3 to 40 CS at 2100F. The second. Wang Laboratories, Incorporated. 
? 1.0 millimeter. Bass Engineering, Incor- device will operate with transparent or Circle 762. 
porated. Circle 758. opaque samples without readjustment. 

Cannon Instrument Company. Circle 759. 
Newly offered instrumentation, apparatus, and labo- Literature 

ratory matcrials of intcrcst to researchers in all disci- 
plines in academic, industrial, and government organi- 
zations arc featurcd in this space. Emphasis is given to Viral Structure Models Precision Bore Stirrers includes accesso- 
purpose, chief characteristics, and availability of prod- 
ucts and materials. Endorsement by Science or AAAS ries as well as complete mixing systems for 
is not implied. Additional information may be obtained 
from the manufacturers or suppliers named by circling The models demonstrate the cubical a variety of applications. Wilmad Glass 
the appropriate number on the Readers' Service Card o 
(on pages 1066A and 1 130A) and placing it in the mail- - symmetry f viral protein coats. They con- Company Incorporated. Circle 746. 
box. Postage is free. RICHARD G. SOMMER sist of interlocking equilateral triangles to Polarographic Analyzers and Accesso- 
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Introducing 
the Gould 110 strip chart Send for our new 
recorder-with a thermal lab catalog. 
writing pen guaranteed 

for life. Any way you want it. 
There isn't another strip chart recorder on the market Just circle the reader service number(s) for your lab catalog. 
today that can match the Gould 110's performance, rug- Circle No. 423 
gedness, versatility and writing dependability. 

The new hot-tip thermal writing system produces 
clear, sharp, highly reproducible blue traces with no 
smudges, no smears no skips and no puddles. 4 

Before you buy, check out the remarkable Gould 110. 

Contact your nearest Gould sales engineer for a dem- S* I Circle No.424 
onstration. Or write Gould Inc Instrument Systems Circle No. 422 Division, 3631 Perkins Avenue Cleveland Ohio 44114. 

Circle No. 425 
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225 Rivermoor Street, Boston, Ma. 02132 
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SCIENCE An Answer AUTOMATIC! 
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iOV Multidisciplinary 

S OCI ElY Information Needs... 
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know about SCIENCE FOR SOCIETY: A BIBLIOG- wishes it had 
RAPHY. This useful resource is prepared annually to a Family of 
assist users in understanding all aspects of the interrela- "Automatic" CO2 
tionships of man, society, environment, science, and Incubators 
technology. 
The latest edition (Fifth Edition, 1974) contains some 
2,300 NEW and ANNOTATED references to books, 
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information on: THE AUTOMATIC CO2 SYSTEM does away Ath flow- 

* Science, Technology, and Society meters, external air supplies, manual CO2 quick purges. One dial setting and the AUTOMATIC SYSTEM does it "all by * Resources and the Environment itself." 
* Health Control Accuracy ?0.2%, We provide a large 4" scale meter * Education for clear readout. Field proven. Savings of 90% or more in CO2 
* Conflict and Population usage possible. 

SCIENCE FOR SOCIETY is a valuable guide for teach- THE AUTOMATIC SYSTEM is a family of incubators includ- 
ers and students in secondary schools and in colleges, ing single and double-chambered models, water-jacketed and 
as well as for lay persons interested in society's problems forced draft. Also portable. 
and issues. Copies of the Fifth Edition are available for THE AUTOMATIC SYSTEM-designed by Forma engineers 
just $2.00 per copy, or $1 .50 each for ten or more copies. for EXCLUSIVE use in critical incubation applications. 
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Washington, D.C. 20036 
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ries includes a section that explains the BOOKS RECEIVED 
techniques of polarography and elec- (Conlinsed from page 1106) 

troanalysis. Princeton Applied Research F. L. Bauer and J. Fickel, Eds. Springer-Verlag, 

Corporation. Circle 763. New York, 1974. Xiv, 622 pp.' illus. Paper, 
Instruments for Measurement and Con- $17.30. Lecture Notes in Computer Science, vol. 

21. 
trol of Relative Humidity and Temper- Confirmation and Confirmability. G. Schiesin- 
ature describes the Humitemp line of sen- ger. Clarendon (Oxford University Press), New 
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