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Centrifuge 
The technical superiority is there-as you would expect from 
the people who make most of the world's ultracentrifuges. 
But that's not all the new J-21B Refrigerated Centrifuge offers. 

The first thing you'll notice is the relative quiet. This 21,000 rpm 
centrifuge cuts down amazingly on the whine and noise 
you've had to live with before. Sound tests in a laboratory 
environment showed that lab personnel were subjected to only a 
fraction as much noise from the J-21B as from 
its major competitor. 

Of course, the J-2 lB's clean styling is immediately apparent. 
But the good looks have a purpose, too. This design gives you 
free working space on the instrument itself to load or unload 
rotors. Now we've made it stainless steel for added utility. 

One thing you don't see is the J-21B's partial vacuum which 
cuts wind friction dramatically. J-21B rotors don't have to 
fight their way to top speed-they get there quickly. And they 
et your work done faster. 

For even larger volume separations, there is the remarkable 
JCF-Z rotor with interchangeable cores for separations by 
continuous flow, zonal and reorienting gradient techniques. 
It gives ultracentrifuge-like results, but is simpler to use. 

The touches of color we added just for you to enjoy-like 
the quiet that surrounds this superior machine. 

Brochure SB-366C describes the new J-2 lB. Send for your 
copy to Beckman Instruments, Inc., Spinco Division, 
1117 California Avenue, Palo Alto, Calif. 94304. 
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Its superiority is 
something you also 
see and hear !!ENTPN 



23 February 1973 MCI E NCE 

Volume 179, No. 4075 

LETTERS Seeding Hurricanes: B. A. Power; R. W. Kates; R. A. Howard, J. E. Matheson, 
D. W. North; Thermodynamics and Information: R. Lemlich; W. Brostow .... 744 

EDITORIAL We Are the Government, You and I: W. Bevan.. 749 

ARTICLES Newton and the Fudge Factor: R. A. West/all ..,......,,,......,...,., 751 

Distributional Ecology of New Guinea Birds: J. M. Diamond.759 

Humanizing the Earth: R. J. Dubos.769 

NEWS AND COMMENT Drug Abuse: Methadone Becomes the Solution and the Problem.772 

Drug Regulation: FDA Replies to Charges by Economists and Industry.775 

Endangered Species: Diplomacy Tries Building an Ark.777 

Flora North America: Project Nipped in the Bud.778 

RESEARCH NEWS Somatic Cell Hybrids: Impact on Mammalian Genetics.785 

BOOK REVIEWS Sexual Selection and the Descent of Man, 1871-1971, reviewed by G. C. Williams; 
Molecular Evolution and the Origin of Life, D. H. Kenyon; Evolution of the 
Metazoan Life Cycle, A. J. Kohn; The Changing Chemistry of the Oceans, 
J. M. Edmond; The Panamic Biota, I. RubinofJ; Books Received.788 

REPORTS Detection of Radon Emanation from the Crater Aristarchus by the Apollo 15 
Alpha Particle Spectrometer: P. Gorenstein and P. Bjorkholm.792 

Mariner 9 Ultraviolet Spectrometer Experiment: Seasonal Variation of 
Ozone on Mars: C. A. Barth et al.795 

BOARD OF DIRECTORS GLENN T. SEABORG LEONARD M. RIESER ROGER REVELLE RICHARD H. BOLT BARRY COMMONER 
Retiring President, Chairman President President-Elect LEWIS M. BRANSCOMB EMILIO Q. DADDARIG 

OKAIRMEN AND MATHEMATICS (A) PHYSICS (B) CHEMISTRY (C) ASTRONOMY (0) 
SECRETARIES OF Lipman Bers Edwin M. McMiIIan Thomas E. Taylor Frank 0. Drake A. Ficken RoIf M. Sinclair Leo Schubert Arlo U. Landolt 
AAAS SECTIONS 

PSYCHOLOGY (J) SOCIAL AND ECONOMIC SCIENCES (K) HISTORY AND PHILOSOPHY OF SCIENCE (L) 
Carl P. Duncan Robert K. Morton Ernest Nagel 
William 0. Garvey Harvey Sapolsky Dudley Shapere 
INDUSTRIAL SCIENCE (P) EDUCATION (Q) DENTISTRY (R) PHARMACEUTICAL SCIENCES (5) 
Jacob E. Goldman Gordon Swanson Martin Cattoni William Heller 
Jordan 0. Lewis Phillip R. Fordyce Sholom l'earlnian John Autian 

DIVISIONS ALASKA DIVISION PACIFIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN DIVISION 
Gunter E. Weller Irma Duncan John 0. Isaecs Robert T. Orr I. tinton Gardner Marlowe G. Anderson 
President Executive Secretary President Secretary-Treasurer President Executive Secretary 

SCIENCE is published weekly, except the last week in December, but with an extra issue on the fourth Tuesday in November, by the American Association for the Advancement of 
Science, 1515 Massachusetts Ave., NW, Washington, D.C. 20005. Now combined with The ScIentific Monthlytt. Second-class postage paid at Washington, D.C. Copyright @ 1973 by 
the American Association for the Advancement of Science. Annual subscription $20; foreign postage: Americas $3; overseas $5; air freight to Europe, North Africa, Near East $16; 
single copies $1 (back issues, $2) except Guide to Scientifle Insbweeets which is $4. School year subscription: 9 months, $15; 10 months, $16.75. Provide 4 weeks notice for 
change of address, giving new and old address and zip codes. Send a resent address label. SCIENCE is indexed in the Reader's Guide to Periodical Literature. 



AMZRIAN ASSOcIATEON 'FOR TR AVANREW OF SCIENVE 

Ice and Snow in Eolian Sand Dunes of Southwestern Wyoming: J. R. Steidtmann , ... 796 

Exhaust Catalysts: Appropriate Conditions for Comparing Platinum and 
Base Metal: J. C. Schlatter, R. L. Klimisch, K. C. Taylor.798 

Lunar Surface Radioactivity: Preliminary Results of the Apollo 15 and 16 
Gamma-Ray Spectrometer Experiments: A. F. Metzger et al.800 

Cannabis and Temporal Disintegration in Experienced and Naive Subjects: 
S. Casswell and D. F. Marks.803 

Competition between Color Morphs of the Polychromatic Midas Cichlid 
Cichiasoma citrinellum: G. J'V. Barlow.806 

Cyclic Adenosine Monophosphate and Hypertension in Rats: M. S. Amer ..,,,..., 807 

Cerebral Hydroxylases: Stimulation by a New Factor: F. M. Gdl and 
A. E. Roggeveen.809 

Graft versus Leukemia: Quantification of Adoptive Immunotherapy in 
Murine Leukemia: M. M. Bortin, A. A. Rimrn, E. C. Saltzstein.811 

Juvenile Hormone Mimics: Effect on Cirriped Crustacean Metamorphosis: 
F. D. Gomez et al.813 

Evoked Potential Correlates of Expected Stimulus Intensity: H. Begleiter et al..814 

Tremor and Involuntary Movements in Monkeys: Effect of L-Dopa and of a 

Dopamine Receptor Stimulating Agent: M. Goldstein et al.816 

ASSOCIATION AFFAIRS Roger Revelle: President-Elect, 1973: H. A. Thomas, Jr.818 

AAAS Council Meeting, 1972: W. Bevan. 821 

Report to the Association-1972: M. Rees and W. Hevan..824 

AAAS Officers, Committees, and Representatives for 1973..828 

Science and Man in the Americas: W. G. Berl..833 

WARD H. GOODENOLIGH DANIEL P MOYNIHAM WILLIA.M7T. ',GOI.QEN WILLIAM 80/AN 
CARYL P;HASKINS PI-IYLLIS V PARKINS Trec e er Executive 0 eer COVER 

OG\5jD e%EOGHAPHY (E) SCIENCES (G) (H) Polychromatism occurs (although in- 
Ramon E Si tie Richard I Coss " ' Anttto I. eds frequently) in many widely unrelated 
ENGIMEERiNO(M) MEDICAL srn cES  AGRIGUI.TIJR (0 fishes, gold The Ray or L. Duncomlie Robert A, Good . Roy .  especially morps. C, T 'e.l' ench F tiougla Lwrason. Michael A. F eli :.' condition is relatively common, how- 
INFOR ATION AND STATISTICS (Ii)' ATMOSPHERIC AND MYPROSPHERIC ever, in both sexes of the Midas cichlid cOMMlINrAtIo?f  Fredericic Mo SCIENcES  - and around lakes Nicaragua and 
Iordn Sa ii Is ' zaGlaser Max A. ..Kohlr Managua in Nicaragua. The female of 
SottAsms. . " . . Lotus the illustrated pair is gold. Their fry ... .have been swimming for 1 day. See 

page 806. [George W. Barlow, Uni- 
versity of California, Berkeley] 

The. American Associstion for.theAdvancemeust of >$cience..in. *nd lsscorpor*test. 
1814,, Its :abiects sre te' jirther *he work of 'trientists, t* facilitate cooperatipo amouR the t& 
inipro the offert.eness of selence in.tha promotion  humac.eIfftre, and to increase.public under 'standing ad appreciation of the Importance and p oniise 'of the, methods of clence In human pro ass. 



New Econo-Filter Covers 
improve animal production, 
protect long-term experiments 

Improved breeding rates; greater pro- 
tection for long-term experiments; gen- 
erally healthier animals. These are 
some of the benefits you get by using 
Econo-Filter Covers on your animal 
Cages. Molded in one piece from non- 
woven spun polyester, they are the sim- 
plest, most effective way to protect 
animals against airborne infection, 
cross contamination and environmen- 
tal stress. Econo-Filter Covers meet all 
published standards for porosity, air- 
permeability, and filtration of air-borne 
organisms, dust and other contami- 
nants. They are available for all stan- 
dard Econo-Cages and are reusable. 
Positive Filtration. Econo-Filter Covers 
effectively remove air-borne contami- 
nants without inhibiting the proper ex- 
change of air. They can measureably 
reduce the incidence of contamination 
and diseases such as infantile diar- 
rhea. This means that now both short- 
term and long-term programs can 
maintain a "clean" cage environment 

ithout instituting new lab procedures. 

Environmental Control. Environmental stability promotes animal health, 
Econo-Filter Covers reduce fluctua- 
tions in temperature and humidity, eli- 

 \\\Q4  inmate drafts and minimize C02 and 
\\<\\ v\\ 
4e7\\ ammonia buildup. 

In creased Animal ProdUction.-Healthier 
animals produce stronger litters and 
show greater fertility. Econo-Filter Cov- 
ers can make a profitable difference in 
production by promoting more success- 
ful breeding while, at the same time, 
reducing infant mortality. 
Economy and Efficiency. Few filter sys- 
tems of equal efficiency are as econom- 

4  
". ical as Econo-Filter Covers. They are 

reuseable; withstanding normal sterili- 
zation cycles in both steam and gas 
a utoclaves. One-piece Econo-Filter 
Covers can be installed without special 
attachments or adapters. 
What do you want? Healthier animals; 
increased animal production; or more 
protection for long-term experiments. 
You get them all with Econo-Filter Cov- 
ers. For all the facts, contact your 
Econo-Cage/Econo-Filter Distributor or 
write the Scientific Division, Maryland 
Plastics, Inc., 9 East 37th Street, New 
York, New York IOO1Q, 

c'vc., 
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Here are Some New 

(and old) Problem Solvers 
from Varian, 

the Multi-Product, Quality 
Instrument Company. 

Varian instruments are helping life Protein difference changes in a Sample which could not 
scientists shed light on a variety of spectroscopy needs the be observed with standard absorption 
problems in their research - instru- Car" 118's accurac" procedures, where strong overlapping 
ments with the well-known brand bands obscure many weaker peaks. 
names Gary?, Aerograph?, Anaspect, With difference spectroscopy the life To measure these small absorbance 
MAT, Techtron, and Varian?. scientist has a valuable probe for changes, the scientist must have a 
From UV-Vis through GO and LO investigating the structure of protein good spectrophotometer. 
to NMR, EPR or AA-you have a macromolecules. It is a very sensitive Because of its unmatched photometric 
wide selection from which to choose method for detecting small, discrete accuracy, the Gary 118 Spectropho- 
the tools best suited to your needs. tometer is the ideal instrument for 
And a Varian expert will help you difference measurements (at 0.1 abs 
pick the best possible combination of the accuracy is 0.00035 abs). Such 
instruments plus back-up assistance performance is necessary, since even 
so you can focus on life science 
problems, not hardware problems W  
Here are some of the kinds of prob <'<" ''> 

lems in which Varian instruments A  
can help the life science lab. There 
are others. Ask us about them.   



very small errors can sometimes With the Cary 17 
lead to incorrect interpretation of changing absorbance 
the spectrum. 
In practical terms the 118's excep- ranges makes a mountain 
tional performance frees the scientist out of a mole hill 
from concern about the quality of Often when recording a UV-Vis it requires less sample preparation 
the data. He knows that any peaks spectrum, a particular wavelength because no sample dilution is 
recorded on the spectrum result from region of interest may produce only a necessary to bring absorbance 
sample absorption, and not from small hump on the spectrum, because values on scale. 
an instrument ar 

ampl r 
E 

a 

'I co 

' I  ' 
abs 

nrn Circle Reader Service No. 13 for more 
information on the Cary 17. 

To demonstrate the advantages of chang- 
ing absorbance ranges, these spectra of 
cytochrome C reduced with ascorbic acid 

run (0-0.5 abs range) fully resolves the Soret 
260'. '280 '.  were recorded on the Gary 17. Spectrum A The Techtron 635 

band at 415 nm, but shows little detail Spectrophotometer 
These spectra of oxidized cytochrome C, on the peaks at the longer wavelengths, simplifies kinetics 
recorded on the Gary 118, illustrate one The expanded presentation in Spectrum B 
effect of pH on this protein. Spectrum A (0-0.1 abs range) gives better detail of Enzyme kinetics involve a lot of 
was recorded with identical sample and the a and P bands at 550 and 520 nm. sample handling problems. They're a 
reference solutions (both pH 7). For major concern in this type of measure- 
Spectrum B the sample was increased to the sample's absorption is not very ment. With the Varian Techtron 635K 
pH 11, while the reference was unchanged. great in that area. In such a situation, Spectrophotometer we've solved 
Perturbation of the tyrosine residues changing the absorbance range 
becomes readily apparent. expands the chart scale and makes it many of them. 

possible to see more spectral detail. To do this we designed the instrument 
To obtain further information about the on a modular concept so the scientist 
Gary 118's capabilities for difference spec- With the Gary 17 Spectrophotometer, can select the system best suited to 
troscopy, kinetics, determining concentra- switching absorbance ranges is con- his work, and purchase it at a mod- 
tion in small-volume samples, quantitative venient and rapid. The instrument is 
analyses, or even recording derivative equipped with a universal absorbance/ erate cost. 
spectra, circle Reader Service No. 12. %T slidewire so that any of eight For analyzing numerous samples, for 

absorbance ranges or a 0-100 %T instance, an Auto-S cell programmer 
range may be selected. This feature, with dual sample/reference turrets 
along with the coupled wavelength can be included in the system. Also, 
scan and chart drive, makes it easy there are thermostattable cell holders, 

 "''i'"' to back up the chart and rescan a a temperature readout module, wave- 
. .. particular area using expanded scale length programmer, and other 

to increase the sensitivity of the accessories, all designed to make 
recording. A small, smooth hump kinetics studies easier. 
becomes a detailed peak. Another step we've taken to simplify 
A second advantage of the range kinetics is to incorporate push-button 
change capability is that absorbance controls on the instrument. You just 
bands with widely divergent molar punch a button to set operating 
absorptivities can be recorded on the parameters. 
same chart, a more convenient pre- To obtain more information, circle 
sentation for most purposes. Too, Reader Service No. 14. 



varian instruments 

Spin labeling The high field NMR 
biological membranes: analysis of living cell 
What For and What With components 
First, the What For. Transfer RNA plays a vital role in In this 300-MHz spectrum, obtained 
Here's a list of literature references, protein synthesis in the living cell, using the most powerful NMR spec- 
all of which deal with the use of selecting a specific amino acid and trometer available, Varian's HR-300, 
nitroxide spin labels and EPR (ESR) attaching it to the growing protein the region between +15 and +10 ppm 
to study biological membranes: amino acid sequence at the point from DSS2 shows a number of peaks 
Biosynthetically spin labeled mitochondria 
subjected to EPR analysis contained at 
least two incorporated spin labels with 
different degrees of constraint. 
A. Kieth, A. Waggoner, and 0. Griffith, 
Proc. NatI Acad. Sci., 61, 819 (1968). 

Incorporation of spin-labeled compoun 
into membranes by using a protein carr 
or, for experiments with micelles or 
liposomes, by agitation or sonication of  c  
the aqueous suspension should prove t  'e 
be more valuable in the future as a pro 
of the membranes of living cells. 
A. Waggoner, T. Kin gzett, S. Rottschae 
and 0. Griffith, Chem. Phys Lipids, 3, 
245 (1969). 
M. Barraft, D. Green, and 0. Chapman, 
Chem. Phys. Lipids, 3,140 (1969). 

The orientation properties of spin label 
were used to show that the phospholipi 
regions of both nerve and erythocyte me 
branes strongly resemble lipid bilayers 
with phospholipids being more tightly 
packed in erythrocytes than in nerve fibers. specified by the genetic code of the whose integrated intensity can be 
W. Hubbell and H. McConnell, Proc. NatI ribosomal DNA. Now, high field NMR, interpreted in terms of the number of 
Acad. Sci., 63, 16 (1969). by helping to provide detailed base pairs, and whose shift values 

The spin label attached to cytochrome C knowledge about t-RNA's conforma- reflect the fype of bases paired. These 
in submitochondrial membranes under- tion in aqueous solution, offers a data have how been used to confirm 
went reversible changes in mobility when promise of better understanding the the clover-leaf model for the secon- 
the metabolic state of the submitochon- exact way in which t-RNA accom- dary structure of t-RNA and may even 
drial particles was altered. plishes its function. throw additional light on the tertiary 
C. Lee, H. Drott, B. Johansson, T. Yonetani, Recent work' involvin a Varian structure believed to be responsible 
and B. Chance in Probes of Structure and g 
Function of Macromolecules and Mem- superconducting NMR system has for the specificity of action of these 
branes, B. Chance, C.-P. Lee, and T.Yone- shown that high field proton NMR vitally important molecules. 
tani, Eds., Academic, New York (1971). studies in H20 allow observation of The renowned and well-established 

They're all available in your local the number and type of hydrogen HR-220 series of Superconducting 
technical library, bonds involved in Watson-Crick base NMR Spectrometers has been up- 

pairing in yeast phenylalanine t-RNA. graded to the HR-300, the instrument 
Now, the What With. that provided this data. Now an 

improved version of the HR-300 is Varian EPR systems, of course. The available, Varian's SO-300. 
EM-SQO, E-4, E-Line-the finest EPR 
systems available anywhere. For For more detailed information, circle 
literature, write on your letterhead Reader Service No. 16. 
indicating the systems of interest. REFERENCES: 

For E-Line information only, circle 1. Y. P. wong, D. R. Kearns, B. R. Reid and R. 0. Shulman, M. Mol. Biol., in press. 
Reader Service No. 15. D. R. Lighttoot, K. L. wong, D. R. Kearns, 

B. R. Reid, R. 0. 5hulman and L. Gary, 
Ann. N.Y. Acad. Sd., in press. 

2. 2,2-dimethyl-2-silapentane-5-sultonate. 



Doing difficult OC analyses? Steroids separation, 
Ease your task with our one of many performed 
Model 2100 easily and precisely 
This outstanding gas chromatograph Carbohydrates; Derivatives; Trace with Aerograph Liquid 
can really help you operate easily and Gas Analysis; Steroids. You can have Chromatographs 
efficiently with the most difficult sam- any or all of the titles shown, as well Whether our se arations involve 
pIes. Samples like you encounter in as literature on the 2100, with our y  steroids or other biochemicals, you'll drug, toxicology, pesticides, steroids, compliments. Just drop us a note on have no concerns about being 

lipids, pharmaceuticals, and other your letterhead. equipment-limited with Varian Aero- 
metal-sensitive compounds. For Model 2100 literature only, Just graph liquid chromatograph systems; 
Here's why. circle Reader Service NO. 17. they provide capability to perform any 

The Model 2100 has an all-glass LO separation with precision and 
system and on-column injection, so speed. Our UV and RI detectors are 
sensitive components do not contact second to none in sensitivity; our 
metal all the way to the detector. New rare earth 3H detector pumps deliver flowrates that are easily 
Its negligible dead volume provides 
su erior resolution and sensitivit . improves GC sensitivity set, precisely regulated, and repro- 
The large (3000 cubic inch) easily for pesticides ' ' ' ' Separation of 
accessible U-column oven has uni- Varian's new EC detector both '.' ' Diastereoisomers 

form heat distribution and precise d exceeds best of P otaglandin. provies and the perfor- Precursors 
temperature control, even when tem- mance characteristics of present H 
perature programming. A solid state and 6SNi detectors. And perhaps best 1 2 3 S&lveflt 

dual and differential JFET electrometer of all, they can be removed, cleaned, OH .' coon 
is standard on all models. And the 

.,,... 

ability to run as many as four detectors " '' ' 

and four U-columns simultaneously 
gets you maximum productivity and 
operating flexibility. Sensitivity of tI-i 

Our unique methodology books also newSc5H detector 
help to make your GO life easier. Each forLindaneis 

is a procedural "cook book" for  shown in this 
one chromatograivi 
a particular type of analysis: Pharma- 
ceuticals and Drugs; Lipids; Fatty 
Acids; Digital Integrator Methodology; ' 

3 

02488 mm. 

Conditions: Varian MicroPak? SI-lO 
o o 5 minutes column, 50 cm x 2.1 mm id.; mobile phase, 

heptane (70), THE (30), acetic acid (1); 
sample 0.5 mg; flowrate 126 ml/hr; pres- 
sure 950 psi; RI detector; attenuation 16. 

and returned to the GO in less than Chromatogram courtesy Dr. R.P. Lanzilotta, 
30 minutes1 Since they can be heated Syntex Research. 
to 32500, contamination is minimized. 
Sensitivity for Lindane is better than ducible to ?0.1%; columns and 
0.2 picograms of Lindane when eluted related hardware offer state-of-the-art 
in 5 minutes or less, and dynamic efficiency and capacity. All these let 
range exceeds 1000:1. The unit fits you perform rapid separations, even 

with diastereomers of heat labile 
the standard universal detector base biochemicals. 
on most Varian Aerograph gas 
chromatographs. If you have questions about an LO 
For details circle Reader Service No. 18. system to meet your specific needs, we'd like to help. Outline your requ ire- 

ments to us and our experts will offer 
recommendations promptly. 

It it's just descriptive literature you want 
now, circle Reader Service No. 19. 



And Varian Back-Up Adds Extra Value. 

Good back-up is that invisible Calendar of Events March 5-8, 1973: Pittsburgh 
specification that's necessary For more information, contact your Conference, Cleveland, Ohio, USA 
to bring out the best from your local Varian Instrument Division sales March 6-10, 1973: Medex 73, 
analytical tools. Here are the office unless otherwise indicated. Basel, Switzerland 
extras you get with every __________________________ March 11-20,1973: Leipzig Spring 
Varian product. UV-Vis Life Science Seminars Fair, Leipzig, Germany 

semi- March 27-30, 1973: Labex Inter- Applications Special life science training n 
Chemists in our Field Applications nars entitled "How to Get the Best ational 73, London, England 
Laboratories can help you select the Answers from Your Spectropro- April 4-15, 1973: Electro Mash 73, 
right instrument and the most feasible tometer" will be held during the Moscow, USSR 
method of solving your analytical month of May in Boston, New York April 11-18, 1973: Mesucora/Exp. 
problems. City, Washington DC, Atlanta, de Physique, Paris, France 
U.S. Field Application Laboratories Houston, Chicago, Seattle, San April 16-20, 1973: FASEB, Atlantic 
are located in Houston, Texas; Francisco, Los Angeles. Watch for City, New Jersey, USA 
Springfield, New Jersey; Park Ridge, announcements of specific dates. 
Illinois; and Los Altos, California - Circle Reader Service No. 20 May 7-12, 1973: Interlabor, 
as well as in key locations in Europe, for more information. Zagreb, Yugoslavia 
the Far East, and other parts of the May 18-24, 1973: TV-Symposium, 
world. Montreux, Switzerland Gas chromatography courses 
Also, applications chemists in our 
Palo Alto headquarters are working April 16-18, 1973: Houston, Texas Service 
constantly to improve and develop May 16-18, 1973: Springfield, N.J. The best service is no service at all. 
analytical methodology in areas Since there's no such thing as a per- 
of wide scientific interest. Liquid chromatography courses fect instrument, we do the next best 
Local Instrument Division sales offices February 14-16, 1973: Chicago, Illinois thing: design instruments for the most 
have available a supply of printed April 9-11, 1973: San Francisco, Calif. reliability at a given price tag, then 

from the labora- May 9-11, 1973: Houston, Texas back that up with trained Service technical information Engineers in 15 locations in the U.S. tories: applications notes, method- plus many additional locations ology books, reprints-all aimed Mass Spectrometer Meetings throughout the rest of the world. 
toward increasing the utility of your May 15-16, 1973: Varian MAT 
Varian instrument. Instrument Owners Meeting, Your orders for spare parts and sup- 
R and D Springfield, New Jersey plies are shipped on either a normal 

or emergency basis, depending on 
Behind closed doors scientists and May 18-19, 1973: Varian MAT need. And we're improving our turn- 
engineers are working on develop- Instrument Owners Meeting, around time continually. 
ments leading to the new generations Palo Alto, California On those occasions when you have 
of instruments and accessories. May 20-25, 1973: American Society instrument difficulty, you can call your 
In fact, in just the past year, Varian for Mass Spectrometry Meeting, local Varian Service Engineer and 
has introduced a number of new San Francisco, California perhaps even get the help you want 
instruments and accessories, and over the telephone-all part of the 
Varian Instrument Division scientists NMR Workshops responsive service that we're making 
and engineers have been awarded April 4-6, 1973: One-day T-60A Work- even better. 
over three dozen new patents. shops, Springfield, New Jersey 
The Instrument Division has a com- 
mitment to continual R and D in the Exhibits/Scientific Meetings Varian Associates 
area of analytical instrumentation. Varian instruments on exhibit Instrument Division 

Workshops, Seminars, Scientific February 20-23, 1973: Forensic 611 Hansen Way 
Meetings, customer Training courses Science Meeting, Las Vegas, Nevada. Palo Alto, California 94303 
Varian has a long history of sponsor- 
ing and participating in scientific 
gatherings throughout the world. 
Regular programs of GC, LC, NMR, 
EPR, AA, and Raman workshops have 
reached thousands of scientists in 
recent years-and are continuing varian instruments 
to do so. Here's a recent schedule of 
activities with, where appropriate, 
contacts for more information for Brand names: ANA5PECT'TM' GARY?. MAT * VARIAN? 
those interested in attending. VARIAN AEROGRAPH? VARIAN TECHTRON 



'Babe" hod a great year in  

so did biology. 
Volume 1 of BIOLOGICAL ABSTRACTS in 1927 The broad spectrum of coverage and service for the 

was quite an achievement. It contained 14 506 abstracts life sciences has grown to include semi annual indexes 
of biological literature and represent of abstracted and bibliographic ma 
ed the start of what would become terial, a preview on magnetic tape 
the greatest information service in of forthcoming issues specialized 
the life sciences. custom search services based on com 

Last year BIOLOGICAL AB puterized storage of current and past 
STRACTS (and its companion publi materials, and a whole new series 

reaching highly specialized disciplines 
cation BIO-RESEARCH INDEX) such as mycology entomology pol 
reported on more than one quarter 
million papers from publications on lution, cancer ecology and drug 
ginating in over 90 countries An addiction. 

This is what BIOSIS is all about 
excess of 680 subject sections cover We collect, translate and abstract 
ing the wide diversity of the life literature published in every corner 
sciences, comprise each issue 

of the world. And combining pro 
In sharp contrast to the modest fessional and technical skills with 

beginning of Volume 1, in 1972 sophisticated equipment we keep 
BIOLOGICAL ABSTRACT's new UJ scientists continually informed 
microfilm edition offered 20000 BioSciences Information Service 
abstracts on just one 4" microfilm cartridge1 Now more Professional Services Dept., 2100 Arch St Phila P 
than 2.5 million abstracts are in the microfilm collection 19103 (phone) 215 LO-8-4016. 
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Peak 

performance. 
N-Leu This is an Insulin A-Chain after a 12 Step degradation. 

The instrument that provided the analysis was our 6AH 
Amino Acid Analyzer. Peaks like this are just part of the 
performance on the 6AH and our 47K Sequence Analyzer. 
Highest sensitivity. The 6AH matches unmatched 
sensitivity and automatic operation. It's rated at 5 nan- 
omoles/2 mm and 1 nanomole/lO mm. It automatically 

val accommodates 12 samples or 36 with accessories. You 
can employ either single or dual column methodology 

Tyr Peakot 1 for protein hydrolyzate research and for work with 
namomole. physiological fluids. And like the 6AH, the integrator we 

feature is a product of J [OL design and manufacture. D 
Our 47K should be part of your work if your work includes 
short peptide or long protein analysis. The patented 

design of the overflow reaction cup system 
makes this research possible. The automatic 
fractionation of residual peptides and dual 
fraction collectors make both Edman and 
Dansyl subtractive methods routine. 
Top support. More than routine is JEOL 

. service that comes with every instrument. 
It's the equal of the instruments in refinement, 

ircie No 43 on Readers Service Cord speed and accuracy. Our service stands 
6AH  ahead of others and behind our 47K and 6AH. All are at the 

top of their field, individually or working together D Learn 
more from the Automated Analyzer Division JEOL 235 
BirChwood Ave., Cranford NJ 016Tel (201) 272 8820 

 $' 

Circle No. 44 on Readers Service Cord 

INSTRUMENTATION Scanning Electron Microscopes / Electron Microscopes / X-ray Microprobes / NMR 5pectrometers / Mass Spectrom- 
eters/ E5R Spectrometers I Laser Raman Spectrophotometers / Gas chromatograph s / Laboratory computers / X ray Oiffractometers I Amino Acid Analyzers / Sequence Analyzers / Electron Beam Apparatus. 
WORLDWIDE: 16, Avenue de colmar, 92 Ruell-Malmaison (Paris) /Grove Park, Edare Road, t&olindale, London N.w.9 /3-3.1 Marunouchi, chiyoda-ku, Tokyo 100/477 Riverside Avenue, Medtord, (Boston) Massachusetts 02155/Australia and New Zealand, Austria, Benelux, 
Brazil, canada, colombia, Germany, Italy, Scandinavia and Finland, South Africa, Spain and Portugal, Switzerland, venezuela. 



Some things are changing for the better. 

And now, Model 30: 
the world's most powerful and versatile calculator. 

/  S ti-w tGS rE'rv5tt TlTij4Rl LaLrnLliTfll &ly l'Ul  
t' RuE a  Ou UhOl I i vruj  e Uhi et   To GO, 

an 'ru OGli k 
A' p hLAlA ipli: 5OAa AN5 Tr hFeor. 1140 1tY AlIt I UlVi ?AIcFI> 1W JUT  LU H - 12 Lv FIN 

 

A 1'FIL MRLI L T t4I  Ti.i u 0 1 
N,, 

''io; r 

 4?  



Many people know us as an instrument manufacturer: 
we make more than 2,000 products for measurement, test and analysis. 
Others know us as a computer company: more than 
10,000 own our calculators and computers. We prefer to think 
that our business is to serve your measurement and computation needs. 

A way to manage airport noise. acute noise problems are using HP Aircraft Noise Monitoring systems. 
These systems operate automatically and around 

Aircraft engine noise - from more and bigger planes the clock. Special microphones monitor noise from 
taking off and landing more frequently - is now a bona different locations in the airport vicinity. This information 
tide environmental problem. As the volume of air traffic is relayed to a central location where the data is 
grows and our population expands to surround continuously analyzed and reported so that airport 
previously remote airport areas, the need for effective operations can immediately advise pilots of noise 
noise control is essential. irregularities and violations. 

The ideal solution is to stop this noise at its source HP noise monitoring systems are now operating at 
by designing quieter engines, or by retrofitting the international airports in Los Angeles, Sydney, Geneva, 
world's current fleets with noise-suppressing engine Zurich and Stuttgart (and soon, in London and 
nacelles, but this will take time to implement. Manchester). 

Until then, many airports are finding an interim If you have any relationship to this issue of airport 
solution by developing noise abatement techniques for noise, we'd be happy to send you information on our 
landing and take-off operations. To help establish and system. The noise won't go away, but our system will 
validate these techniques, some major airports with help make it more manageable. 

A typical noise violation report generated by HP's noise monitoring system 

NMS: microphone location by number. 
SINGLE EVENT NOISE VIOLATIONS RANGE: indicates the lowest value in 

dB of the dynamic range at 
DATE TIME NMS RANGE SETNL MNL LIMIT SENEL COMMENT microphone location. 

1:23:72 0:13:25 4 60 85 102.5 105 114.7 SETNL: the threshold noise dB level. 
1:23:72 0:13:54 7 80 85 104.8 105 113.2 Itanoiseeventoccursatorabove 
1:23:72 0:14: 8 10 60 85 97.7 100 104.3 
1:23:72 0:17:45 12 80 85 121.8 105 116.9 this level, a report is generated. 

MNL: the maximum dB which 
1:23:72 0:18: 0 I 80 '0 84.9 110 96.3 CAL occurred during the noise event. 
1:23:72 0:18:12 14 60 85 99.6 100 107.0 LIMIT: when this dB noise level is 
1:23:72 0:18:55 11 80 85 104.7 105 112.7 exceeded in a single event, audible 
1:23:72 0:19:25 2 80 90 85. 110 96.8 CAL and visual alarms are initiated. 
1:23:72 0:20: 0 8 40 70 92.0 95 100.5 SENEL: noise exposure level for the event: 

a time period/dB relationship. 

You can detect the real cause and true Here are a few practical examples of how effect of vibrations and noise. it can be used. 
* Testing mechanical components such as axles, 
differentials, and motors to assure their quality. A trained ear can pinpoint the pitch of a pure note * Monitoring machines (power turbines, pumps, power 

within a few cycles per second. But, given a complex tools) to determine when maintenance work should 
mixture of sounds or other types of signals - like an 
automobile vibration, or an underwater sound - it takes be done - before a breakdown. 
more than a trained ear to identify the basic frequencies * Analyzing structures, i.e., buildings, bridges, vehicle 
that make up the mixture. Scientists and engineers frames, airplane wings for improvement in design and 
find it highly useful, and sometimes essential, to trace resistance to failure. 
or identify a low frequency signal through a mechanical If you think you have a problem that might yield to 
structure. And they often need this information on the the HP Fourier Analyzer, ask for a free brochure. 
spot - in real-time as an event is taking place. 

lt is now possible to bring real-time signal For more information on the products described in these 
analysis to the lower frequencies of vibration and sound pages, fill out the coupon or write to: Hewlett-Packard, 
with computers and the fast Fourier transform: HP's 1507 Page Mill Road, Palo Alto, California 94304. 
Fourier Analyzer. - A> 

- _ : HEWLETTh PACKARD 

00223 

__ I, HP sales, service and support in 172 cities in 65 countries. 
_ Please send me information on the following 

TI' X- (I HP Model 30 calculator 

____ ' Name __________________________________________________________________________ ''.q () HP Aircraft Noise Monitoring System 
4 L I) HP Fourier Analyzer 

Title______________________________________ 
Send a vibration through a pump with a known force (such as a hammer company 
equipped with a load cell); obtain the output (from an accelerometer); display 
the transfer function on an HP Fourier Analyzer and you immediately learn the Address______________________________________________________________ 
natural resonant frequencies of the pump, (see the above diagram). with this 
information, you can redesign to avoid resonance (vibrations) problems which city State zip 
might loosen connections or cause failure. 
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For a wide range of applications the Nicolet 1070 System is the most versatile signal averager available 
today. The key to its flexibility lies in its ability to accept data and/or program instructions either from 
plug-in modules or from a remote source such as a general purpose computer. Twenty-three plug-ins are 
presently offered. The two newest ones are pictured and described below. 

Features of the 1070 System include ORT numerical display of memory contents, smoothing and differen. 
tiation of averaged data, integration, data transfer and normalization, addition or subtraction of constants 
1024 or 4096 word memory, and a wide variety of peripheral input/output devices. 
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Model SD 71B Plug in This plug in offers 12 bits verti Model SW 71B Plug in Because of its four digit thumb-. 
cal resolution (one part in 4096) at sampling rates up wheel selectors for dwell time (sampling interval) the 
to 100 kHz For those applications that require many SW 71B can match any sweep time to four digit ac- 
thousands of sweeps it incorporates a systematic noise curacy It also incorporates an address reset capability 
reduction scheme so that more sweeps are possible so that it is not necessary to sweep the full number of 
without the adverse effect of coherent noise. To mini- addresses in the 1070 memory. Pen readout speeds 
mize the amount of noise that lies outside the frequen- can be selected from the four-digit thumbwheel 
cy range being studied, an input filter is provided with switches or can be dependent on the Y-axis rate of 
11 cutoff frequencies. change for X-Y plotter readout. 

NICOLET INSTRUMENT CORPORATION 
For in formation on these two plug-ins, a 

new magnetic tape interface, or the entire -U, 1070 System, please write or call collect. 
5225 Verona Road, Madison, Wisconsin 53711 
Phone 608/2714333 TWX: 910-286-2713 

In urope; Nicolet Instrument GmbH, Goerdeler Strasse 48, D-605 Offenkach am Main, West Germany, 0611/852028,Telex; 641/4185411 
Circle No. 1 on Reoders' Service Cord 





CLEANEST TRACES. When you say hello to 
your Brush Recorder, you say good-bye to 
smudging, smearing, skipping and puddling 
traces. The reason: pressurized inking that 
forces a crisp, clean trace not just onto, but . - 

into the paper. Our pens never need priming, 
even after long periods of not being used. Our traces Thermal traces 

ACCURACY. Another plus for the Brush Recorders is our Metrisitee non-contact 
servo-loop feedback device. A system so accurate it enforces 

 pen positioning at better than 99/2% linearity. 
LOW MAINTENANCE. We've carefully designed 

each instrument to require minimal care. For 
example, our Metrisite system eliminates bother- 
some maintenance problems. Like dirty pots, wear, 
cleaning. The Metrisite also eliminates slide wires 

and all the maintenance problems that go with them. 
Besides, we put every instrument through quality control 

checks that simply don't forgive mistakes. 
Electronics are all solid-state in the recorders. And 

most models come in either portable or rack-mounted - 

versions. All of them are compatible with our wide range of 1 / 

signal conditioners, so you can get the exact signal condi- I 
tioners to suit your requirements. 

If you'd like to know more about Brush Recorders, contact / 

your nearest Gould Sales Engineer or Representative. Or write 2 
for detailed performance information and specifications. Gould  
Inc., Instrument Systems Division, 3631 Perkins Avenue, Cleve- 
land, Ohio 44114 or Rue Van Boeckel 38, Brussels 1140, Belgium. ' 

BRUSH INSTRUMENTS 



GENERAL PURPOSE HIGH PERFORMANCE SPECiAL PURPOSE 

BRUSH 2300 LIGHTBEAM OSCIL- 
LOGRAPH. Dual tungsten filament 

BRUSH 222 2 CHANNEL Portable BRUSH 250 SINGLE CHANNEL. optical oscillograph. From 1 to 16 
battery operated version of popular Fastest most versatile strip chart re- channels. To 1000Hz response. 
Brush 220 recorder. Internal re- corder anywhere. Useful response 
charger. 30Hz frequency response. to 100Hz. Detachable chart paper 
Sensitivity lmV/div. to 500Vf.s. magazine. 

* BRUSH 816 * 8-CHANNEL HI- 
SPEED MULTIPOINT Scans and 
displays up to 8 channels. Data is BRUSH 240 4 CHANNEL Fre- recorded at a rate adjustable from 2 BRUSH 440 * 4 CHANNEL. De- quencyresponseto55Hzon4omm seconds per point to 16 points per 

signed for maximum versatility at low and 35Hz on 80mm channels 
cost per channel. 40Hz frequency second. 
response 

BRUSH 260 * 6 CHANNEL. High BRUSH 280 * 2 CHANNEL Double BRUSH 511 DIGITAL PLOTTER. 
precision and maximum operator width 80mm channels Built-in Absolute coordinate plotter. Non- 
convenience Built in preamps. preamps. 35Hzfrequency response. cumulative errors No permanent 
lmV/div to 500Vf s sensitivity. offsets due to transmission line dis- 

turbances. 99 85/s linearity. 

.. 

BRUSH 200 8 CHANNEL The 
worlds standard for high perfor-.... 
mance recorders Tailored to your 

BRUSH 481 * 8 CHANNEL. Our specific requirements 
newest 1 mV/div to 500 V f s. sensi- BRUSH 500 XY RECORDER. A 
tivity. Model 480 available without rugged low priced recorder. 99.85% preamps linearity Pressurized ink writing. 

Electrostatic hold down. Built-in 
preamps. 

Circle No. S on Readers' Service Card 
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Worthington's high-purity blood fractions. 
Human blood has several fractions globulin G and Albumin are offered The blood fractions are fully char 

of intense interest to immunologists in purities and homogeneities surpass acterized through disc gel electro 
and clinical researchers. Responding ing all other preparations previously phoresis, ultra-centrifugation, and 
to this interest, we turned certain of available. Pictured above are crystal- amino acid and immunochemical 
our more sophisticated purification line Pc fragments from pooled human analysis. Together, they provide the 
techniques to the problem and came gamma globulin, researcher with new tools for investi- 
up with a selected group of products Such purification is achieved gations in such dynamic fields as 
obtained from human blood. Six of through the use of such advanced tech- immunology and blood component 
these - Alpha-l-antitrypsin, Carbonic niques as ion exchange gel permeation therapy. 
anhydrase B and C, Gamma globulin and affinity chromatography, , Prices and specifications are 
G heavy and light chains, and Plas- expertise we have gained IllIllIlIl j 11111 listed in the current Worthing- 
minogen - are offered commercially through years of preparing '1111 I ton Research Products catalog, 
for the first time. Others, Gamma high-purity research enzymes. WORThINqION available on request. 

circle Na. 3 an Readers' Service card worthington ainchemical corporation iji Freehold, New Jersey 07728 U.S.A. 



ZEISS instruments for the researcher 
and the laboratory __________________ 

EM 9 S 2 Electron Microscope Ne EM 10 High-Resoljition Electron Microscope 
7A point to point resolution Fuiiy automatic camera system Ex 3.5A point-to-point resolution. All solid-state circuitry. Compact, 
tremely simple to operate Small size Big performance Low price foolproof. New unique focusing aid for entire range of Zoom or fixed step magnifications from 30x to 60 QOOx distortion lOOx-200,OOOx. Multiple specimen holder and universal specimen 
free Multiple (21 openings) thin metal film aperture Specimen handling facilities. Fully automatic 3'Ax4", 70mm, and 35mm 
exchange through foolproof airlock in 8 secs, stereo tilt circle 21 camera systems. Unique 5-character automatic data imprint. Full on Reader Service Card X-ray protection for operator under all conditions. Circle 22 on 

Reader Service Card. 

ZEIZ 
THE GREAT NAME IN OPTICS 

Particle Size Analyzer TGZ 3A Zoom Stereomicroscope IV 
for Automatic Data Analysis (Shown with optional beam splitter, 444 FIFTH AVENUE 
Measures and counts particles directly 35mm camera attachment and auxiiiary NEW YORK, N. v. 10018 
from electron micrograph or photomi- viewing tube.) Compact. Stable. Preci- PHONE: (212) 736-6070 
crograph. Of great value in air pollution sion-engineered. Unique parfocal zoom 
studies. Provision for on-line or off-line system. For reflected and transmitted 
computer analysis. Shown here is the light. Koehier illumination. Drawing at- 
automatic model. Circle 23 on Reader tachment available. Circle 24 on Reader 
Service Card. Service Card. Nationwide Service for all instruments. 



ZEISS-the great name in optics 

, 
it 

Standard RA Routine and Standard WL Research Microscope Universal Microscope 
Research Microscope (Shown with 4"x 5"Polaroid?) Accepts (Shown with Automatic 35mm camera 
Great versatility and Zeiss quality at low also 35mm manual and automatic and Fluorescence attachments.) Rec- 
price. Features include: integral low- cameras, and 31/4PP x 4?". Features in- ognized as "the closest approach to a 
voltage illuminator; centerable con- dude all those of the RA Microscope, universal microscope." Fully inter- 
denser carrier; permanent or inter- plus an independent fine-focus for criti- changeable optics and components for 
changeable nosepiece; selection of cal work, interchangeable stages and transmitted and reflected-light, bright- 
stages; combined coarse-fine focusing condenser holders for the researcher field and dark-field, Nomarski interfer- 
drives. Accessories for all microscope with frequent need to change modes. ence contrast, phase contrast, polariza- 
techniques, including fluorescence and circle 26 on Reader Service card. tion, fluorescence, Epi-fluorescence, and 
Nomarski. Same wide line of photo- U.V. Circle 27 on Reader Service Card. 
graphic attachments as for the WL Circle 
25 on Reader Service Card. 

Standard UPL Inverted Microscope Tessovar Microscope Photometer 01 
Ideal for tissue culture work Features (With type C 35 Cs matic camera on C Used with Zeiss Research Microscopes 
include: high stability; Koehier illumina- stand, two 6-'!, 15 W epi iliuminators.) A for quantitative determinations of ab 
tion; easy viewing and adjustment; rapid unique instrument for photomacro- sorbance, transmittance, reflectance, 
tube-changing; minute-displacement graphy. Zoom optics instead of bulky fluorescence. Measures fields as small 
mechanical stage. Magnifications cover bellows. Continuous magnifications from as 0.5  with circular and rectangular 
the range from SOX to iQOOX. Circle 31 O.8X to 12.8X at 3 fixed working dis- adjustable diaphragms. 4-digit display, 
on Reader Service Card. tances. Fiat-field optics. Camera backs zero-suppression, scale expansion. 

available for 35mm, Polaroid , 3?" x Linear analog and BCD output. converts 
41/4?' and larger formats, manual or auto- into automatic scanning microscope. 
matic. Many other stands and options Circle 33 on Reader Service Card. 
available. Circle 32 on Reader Service 
Card. 



- - for qualitative microscopy and 

____________ quantitative image analysis 

Photomicroscope II Ultraphot 111 Revolver Microprojector 
The same stand, optics and accessories A complete photomicrographic and A compact andself-contained micropro- 
as the great Universal Microscope- photomacrographic laboratory. For all jection system. Permanently mounted 
with the addition of a builtin, com- microscope techniques. Built-in auto- 25mm and 40mm Luminar objectives 
pletely automatic push-button 35mm matic 4 x 5 camera system; also accepts for low-power projection. Other obiec- 
camera system. Automatic exposure Polaroid? and 35 mm. Continuous mag- tives include 6.3X, 16X, 32X Pianachro- 
control for all films, color and black & nification from 2.5X to the limits of light mats plus choice of 63X or lOOX oil- 
white, rated from 2? to 8000 ASA. Auto- microscopy. Choice of 5 light sources, 3 immersion. Choice of four projectives for 
matic film advance. Foolproof. Exposure can be simultaneously affixed-switch various projection distances. Accepts 
times down to 1/100 sec. Circle 28 on from one to another, or combine two, either metal-halide or mercury lamps. 
Reader Service Card. with the flip of a lever. Circle 29 on Circle 30 on Reader Service Card. 

Reader Service Card. 

... 

Scanning Microscope Photometer 05 Micro-Videomat Universal Cut-All Microtome 
For automatic quantitative micropho- Microscope with Plum bicon Video Cuts anything from paraffin to steel. Any 
tometry in on- and off-line systems. camera for quantitative image analysis. object size up to 40mm diameter can be 
Determines with high accuracy and Direct, rapid determinations of area accommodated. Produces uniform serial 
reproducibility: absorbance, transmit- fractions, particle count, size distribu- sections from 30 down to 0.1 micron. 
tance, reflectance, fluorescence. Point- tion, diameters. Automatic intensity Largely automated, easy to operate even 
by-point scan of 0.5  minimum steps, control, shading correctors, image rota- by relatively inexperienced personnel. 
240 steps/sec., max. area 75 x 25 mm. tion. Accepts automatic scanning stage. Has zoom stereomicroscope with tiltable 
Light sources and optics for visible and For automatic operation, measurement, mirror. Exceptional precision and sta- 
U.'!. regions. Circle 34 on Reader Serv- data acquisition and printout. Circle 35 bility. Circle 36 on Reader Service Card. 
ice Card. on Reader Service Card. 



ZEISS instruments for precision 

optical-analytical determinations 
Chromatogram SpectrophotometerforTLC 
Most versatile instrument on the market. 
For the determination of reflectance, ab- 
sorbance, fluorescence, and transmit- 
tance of TL chromatograms on paper, 

- I' film, acetate, and acrylamide gels. 
Automatic scanning and static measure- 
ments. Variable slit width and height, 

d variable circular image. Wavelength 
\\.,  range 200-2500nm. 4-digit display, 

- variable time-averaging, zero-suppres- 
sion, scale expansion, linear analog 
output for recorder and BCD for printer 
or other peripheral equipment. Can be 

 < ., - changed to a standard spectrophotom- 
- eter in seconds. Circle 37 on Reader 

Service Card. 

Recording Spectrophotometer for 
Color Measurement DMC 25 
Double-monoch romator system assures 
highest spectral accuracy and purity. 
For reflectance, transmittance, or fluo- 
rescence measurements. Selection of 
illuminants A, C, D, E. Extended spectral 
range from 200 to 2500nm. Built-in com- 

I puter and interface take full advantage 
of the versatility and high accuracy of 
the DMC 25. Automatic determination of 
tristimulus values, X & Y coordinates, 
color differences and k/s. Programs for 
all color computations and printout. 
Circle 38 on Reader Service Card. 

Double Beam Recording 
Spectrophotometer DMR.21 
For range 185 to 2500nm.. Accuracies of 
0.OSnm in the UV and 0.3nm in the 
visible. Wavelength scale linear scan- 
ning. Eight wavelength presentations: 
0.1 to 1.Onm/mm and 1.0 to lOnm/mm. 
Chart Speed from 5.5mmlsec. to 
20mm/hour; pen response 0.5 sec. Six 
transmission and six absorbance ranges. 
Scale expansion 0 to 0.1. Reflectance at- 
tachment for monochromatic and poly- 
chromatic illumination available. Circle 
39on Reader Service Card. 

'v  

VIE- 
THE GREAT NAME IN OPTICS 

Spectrophotometer PMQ Ill 
Highest accuracy, most dependable performance of any emission and 
absorption spectrophotometer in the 185-2500nm range. Fluorescence 
and reflectance attachments. 4-digit Indicator for T, A, and C. Zero sup- SHOWROOMS IN: BOSTON, CHICAGO, 
pression and scale expansion. Linear analog and BCD output. Flame COLUMBUS, HOUSTON, LOS ANGELES, 
Attachment FA-2 permits complete AA and flame emission analyses. SAN FRANCISCO, WASHINGTON, D. C., 
Circle 40 on Reader Service Card. For data on Automatic Sample Changer MONTREAL, TORONTO, VANCOUVER. 
for kinetic studies, circle 41; FA.2, cIrcle 42 
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We make stills that make distilled water. 
Even for people who sell it in bottles. 

It costs less to make your own distilled dissolved solids*. without. Plus all the meters and acces- 
water with one of our stills than buy it And we make modular stills so you Can sories that make it easier to make your 
from people who sell it in bottles. make the Barnstead system you buy own distilled water whenever you need it. 

We know. today give you the water you need tomor- If you have any reason to use distilled 
We've been making stills and water row. You don't have to buy a lot of water water, you have every reason to talk to 

purification equipment for almost equipment you don't need. Until you your laboratory supply dealer about us. 
one-hundred years. Whatever kind of need it. Barnstead. The people who know every- 
water you need in your lab or business, We make our stills with metal and line thing you need to know about water. 
we've got something that can make them with pure tin. Because pure tin just Walueswiii varydepending upon local waterconditions 
it cheaper. won't contaminate. And metal just 

We make stills that make a little or a lot won't shatter. 
an hour. Distilled water that's sterile and manual operating stills. 4 H N D of distilled water. From ? to 1000 gallons And we make both automatic and SYBRON CORPORATION pyrogen free with less than 1 ppm total Some with storage tanks and some 225 Rivermoor Street, Boston, Mass. 02132 

Use the reader service card in this book to get our complete "Pick-A-Still" Catalog. 
Circle No, 11 on Reoders' Service Cord 



Circle No. 49 on Reoders' Service Cord 



I (%g p. 1216; 21 July, p. 239; 1 Sept., p. 776; As the full report referenced in our 
I  13 Oct., p. 145) concerning the massive 'article shows, present knowledge con- 

Golden Retriever use of environmental modification, in- cerning these factors is consistent with 
cluding weather control, in Southeast our strategic recommendation to permit, 
Asia to consider that the experience as an emergency measure, the seeding of 

gained in peaceful geophysical modifica- some hurricanes threatening a coastal 
tion can be quickly turned to other pur- area. 
poses less helpful to mankind. It is possible to conduct a decision 

To the extent that any one of these analysis to determine the value of 
hypotheses is valid, the social scientist research on hurricane steering. how- 
committed both to rational analysis and ever, our discussions with meteorolo- 
to responsibility for his or her actions is gists have indicated that while the 
in a dilemma. If the limits of the analy- ability to steer hurricanes would be 
sis or its possible misuse are great, would valuable, this ability is unlikely to result 
society be better off without it? I think in from a research program. Consequently, 
some cases the answer must be yes, as it is not clear that the decision analysis 
much in social science as in new technol- of steering research would demonstrate 

. ogy. Indeed to the extent that social sci- that the research has a high value. ence becomes important (that is, people On the question of loss of life, we 
II -u W IIIP  really take it seriously) social scientists found that, given the effective hurricane 

must be as self-critical and responsible warnings provided by the U.S. Weather 
about their methods and their possible Service, the expected number of lives fetches fractions 
abuse and misuse as technologists lost in a present-day hurricane is rela- 

vvith a fI 0 U ri s h should he about their inventions. In tively small. If these lives are valued 
some cases where uncertainty is very for decision-making purposes in a range 

Retrieve your fractions with con- great, it may be as irresponsible to ad- from $100,000 to $300,000 each, they 
venience and versatility you've never vocate a decision-making methodology constitute an expected loss of only 
had before. that does nothing to really reduce the about one-tenth the expected property 

uncertainty or to control its use as it damage for the hurricane. Furthermore, 
* Delay timer. Synchronizes actual is to build an SST. At the very least, since storms that damage less property 

tube contents with recorder event until we can take into account both also tend to kill fewer people, the case 
marks. No m nual compensation the limits and unintended use of deci- for removing the prohibition against 
for flow cell-to-test tube lag. sion analysis, we should be cautious in seeding is only strengthened by includ- 

* Electronic digital readout. Illumi- its advocacy. And in areas of great ing human loss. 
nated solid state numerals mdi- scientific unknowns, such as weather We direct our commentary on Kates's 
cate time or drops per tube, or modification, where heavy pressure letter to the three hypotheses he sug- 
complete racks filled. Words tell exists for its "arational" use and some gests for the nature of decision analysis. 
exact stage of operation. pressure for its amoral use, extreme cau- Hypothesis H1 is that decision analy- 

* Easy to clean. The entire shifting tion is indicated. sis systematically excludes significant 
mechanism with all mechanical ROBERT W. KATES aspects of the problem because they are 
parts lifts off and can be sub- Graduate School of Geography, uncertain or improbable. Anyone fa- 
merged for cleaning. Other parts Clark University, miliar with decision analysis knows 
are under splash covers. Worcester, Massachusetts 01610 that its procedures involve not exclud- 

* One rack fits 10 to 18mm diam- ing, but discovering and emphasizing, 
eter tubes. No extra set of racks References significant aspects of the problem. In 
to buy. No adapters required. 1. R. w. Kates and w. R. D. Seweli, Human fact, decision analysis is uniquely con- Dimensions of Weather Modification (Depart- 

* Reliable operation. One motor. meat of Geography Research Paper No. ios, cerned with assessing probabilities and 
No chains, belts, or ratchets. No University of Chicago, Chicago, 1966), PP. their implications. Kates presents no 
mechanical counter. All counting 2. P. R. SiMian, R. W. Kaics, w. R. D. Seweii, evidence that our recommendations 

electronic. Water Resour. Res. 5, 215 (1969). would be changed by additional analy- is 1 00% L. M. Hartman, D. Huliand, M. Giddings, ibid., 
p. 555. sis of any of the factors he mentions. 
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all the fine detail and all the subtleties of contrast and color 634 pp., illus. Paper, $35. Memoirs of the New York Botanical Garden, vol. produced by today's most sophisticated lab microscopes 24. 
and research technology. This is because the Arriflex itself 128 Houseplants You Can Grow. Rob 
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ards of precision, high performance and advanced features Organizing Nonprint Materials. A Guide 
EJ If your responsibility includes the recommendation for Librarians. Jay E. Daily. Dekker, New York, l972. viii, 190 pp. $12.50. Books and/or purchase of a 16mm motion picture camera for clne- in Library and Information Science, vol. 
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to perfection all that is best in your laboratory. Organometallic Chemistry. Chimie Or- ganometallique. A conference, Moscow, 
Aug. 1971. Z. N. Parnes, Ed. Butter- 

Film Registration Movement camera finder is so bright and sharp, that a worths, London, 1972 (U.S. distributor, viewing telescope becomes unnecessary and Crane Russak, New York). pp. 335-635, The heart of the Arriflex 16S/B is a high finally, the microscope binocular eye-piece, illus. $25.80. Also published as Pure and 
precision registration movement that locates the film and the camera reflex finder can all Applied Chemistty, Vol. 30, Nos. 3-4 
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mum picture steadiness and picture detail on Out of Discontent. Visions of the Con- 
the screen whether the phenomena was re- temporary University. Craig R. Eisen- 
corded by extended time lapse techniques or Rugged Reliability drath and Thomas J. Cottle. Illustrated 
at camera speeds up to 64 frames per Arriflex cameras are used in the sub-zero by Laurence Fink. Schenkman, Cam- 
second. 

temperature of the Arctic, in the torrid &lua- bridge, Mass., 1972. xiv, 182 pp. Cloth, 
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the mirror-shutter principle. The most in- the recording camera, the proven reliability ald Watson. Oxford University Press, New 
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