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The NEW LMoor'd 
1Li1Lmon Ito r.. 
With th new LKB Uvicord 111 UVm0nitor you can The Uvicord III also operates at 254, 250 340 and 365 
increase sensitivity for proteins several hundred tirnes nrn. It can Theasure imuitaneously, at5 two different 
The LK$ Uvicord 111 operates at  nm which is a wavelengths, both the sample cell and a' reference cell.. 
wavelength where you can simply and quickly detect ribn& Added to that, it has automatic scale expansion, provides 
aromatic amino acids non aromatic peptides and a results in Extinction or % Transmission, and incorporates 
number of saccharides The high sensitivity of the LK a built-in level sensor for switching valves or controlling 
Uvicord HI allows you to apply the convenient UV  gradient mixer. Wiite now for details of this revolu- 
monitoring method to practically all your chromatographic tionary U.V-monitor. 
runs. 

urn 
Circi N 3O  Reiers Svvjce Ctrd 

LKS inRiruments inc.. 
122V Parki awn Drive, ockviiie MO. 2*2 
11744 Wilshire Bivd. Los Angeiss Galif ,92S 
88 West irving Park Road. chicago ut. 60634 
26) Norih Stoadway, Hiksvilis.WY. 11801. 



Sony's AV-3400 was the first complete portapak. 
Sony's AV-8400 is the second. And the third. 

Of course, you know the AV-3400, auto-thread reel. And the capacity portable source for your videocassette 
the famous portable VideoRover? to be transformed at minimal expense system. The best. From Sony. 
System that made high-quality into the... From anyone. 
in-the-field video recording practical. AV-8400c color VideoRover- Which portable is right for you? 
Simple to operate, easy to carry, light weight and versatile, the highest For black and white only, at the lowest 
inexpensive to buy, the AV-3400 stilt quality portable 1/2" color unit yet cost choose the standard of the 
leads the field in portable black and designed. Records NTSC standard industry-the AV-3400. 
white '/2"-tape recorders. color signals. Built-in drop out For black and white now, but 

But now it's not the only compensator. Powered by a self- color in the future, you'll choose the 
VideoRover from Sony. Because now we contained battery pack, AC current, or one that can grow-the AV-8400BW. 
have the AV-8400. And the AV-8400 is a car battery. Records from color video 
most unusual machine, cameras (such as our new DXC-1600), For color-the finest color now, 

It can grow as your needs grow. monitor! receivers, or other video the top quality AV-84000-and the 
As the AV-8400BW, it's a second- recorders. Compatible with the AV-8650 new DXC-1600 color camera. 

generation black and white recorder. for full editing capability. Excellent Get the details. Write today. 
All solid-state. Built-in sync generator. 
Meets EIAJ-Type I specifications. choice. 

Self-threading with the new Sony Sony VideoRover Your 
Circle No. 562 on Readers' Service Cord for Literature 

Circle No. 563 on Readers' Service Cord far Demonstration Sony Corporation of America SCI-094A 
Video Products Dept. xxx-xxx 
9 West 57th Street, N.Y., N.Y. 10019 

Gentlemen: 
 Please send data on the Sony AV 3400 

and AV e400. 
LI Please arrange for a demonstration. 

STATE ZIP 

PROSE (AREA OSSE) 

TYPE OF RASISE5S 
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Super Bowl Champs we ain't. 
But we have the best quarterbacks 
in the business. 

Your S/P Sales Representative probably doesn't 
look like a pro quarterback. And he carries a 
catalog under his arm instead of a football. 
But don't let that fool you. 

One phone call from our quarterback is the signal 
for his S/P team to go into action. And that's some 
ream. First, there's "Mr. Inside" his Customer Service 
Representative who knows as much about his 
customers' needs as he does. Then there are lots of 
"Mr. Outsides". 1958 people in all. 23 sales and 
distribution centers. And local Field Service 
Representatives in 75 cities. 

But like any team, S/P is only as good as the 
guy calling the signals. That's why we have no 
rookie quarterbacks. Every one of our 400 To take advantage of our S/P 
Sales Representatives is a professional in every quarterback services call your 
sense of the word. All have laboratory-oriented S/P Representative or write Scientific Products Division 
or scientific backgrounds. They can read a of American Hospital Supply 
situation and act fast. Corporation, 1430 Waukegan 

Next time you have a laboratory equipment, supply Road, McGaw Park, 
or scientific instrument problem, hand your local Illinois 60085. 
S/P Sales Representative the ball . . . he'll run to SIP.., a single source for 
daylight with it. laboratory equipment, supplies 

and scientific products. 

circle No. 345 on Readers' Service Card 



he language of science 

subscribe now Just published! 
for 1975! 

Symmetry 
Journal of Chemical Ecology In Science and Art 
Edited by R. M. Silverstein By A. V. Shubnikov 
and J. B. Simeone and V. A. Koptsik 

Approx. 400 pages $35.00 

Here are just a few of the outstanding articles 
scheduled for publication in the Journal of 
Chemical Ecology: 

"Collection on Porapak-Q, from an Air Stream, of Introduction to Plasma Physics 
Organic Compounds Serving as Models for Insect 
Pheromones," by K. J. Byrne, W. E. Gore, G. T. By Francis F. Chen 
Pearce, and R. M. Silverstein. Approx. 330 pages $18.00 

"Specificity of Response to Pheromones in the 
Genus lps (Coleoptera: Scolytidae)," by G. N. 
Lanier and D. L. Wood. 

"Subspecies Specificity of Response to a Main- Calcium and the Secretory 
malian Social Odor," by D. MLiller-Schwarze and Process 
C. MOller-Schwarze. 

By Ronald P. Rubin 
"Responses of Ecologically Dissimilar Populations 
of the Water Snake Natrix s. sipedon to Prey Chem- 189 pages $15.00 
cal Cues," by D. Gove and G. M. Burghart. 

Subscription: Volume 1,1975 (4 issues) 
Institutional.$35.00 
*Personal.sis.oo Introduction to Bioelectrodes 

(Please add $1.80 for postage outside the U.S.) By Clifford D. Ferris 
Prices slightly higher outside the U.S. Approx. 288 pages $19.50 
Apersonal subscriptions at a reduced rate are available 
on orders placed directly with the Publishers certifying 
that the subscription is paid for by the subscriber for his 
personal use. (Personal subscriptions are not available 
in Japan.) 

Send for Your Free Toxicology of Insecticides 
By Fumio Matsumura 

Examination Copy! Approx. 480 pages $27.50 

PLENUM PUBLISHING CORPORATION, 227 West 17th Street, New York, N.Y. 10011 
In United Kingdom: 4a Lower John Street, London WiR 3PD, England 

Circle Na. 354 on Readers' Service Card 



from Roche Diagnostics... 

a muor breakthrough 
in biochemistry 

made possible by 

(fluorescamine) 

reagent for assaying primary amines in the picomole range 

a reagent For amino acid and peptide assay, FLURAM is approximately 500 
times more Sensitive than ninhydrin depending on methodology 

of great sensitivity employed; it has detected as little as 50 piComoles of an amino acid. 
One obvious advantage of this degree of sensitivity is that very small 
amounts of material are needed for assay. 

an assay of Primary amine solutions are buffered appropriately; FLU RAM, dis- 
simplicity solved in acetone (or other Water-miscible, nonhydroxylic solvents) is 

great added; in seconds at room temperature the reaction is complete, and 
excess reagent is hydrolyzed rapidly; the fluorophors formed are 
stable for several hours under conditions of assay; fluorescence is 
proportional to amine concentration. 

Linearity of fluores- 
cence with various 
amounts of arginine 0 
applied to the short 
column ot the amino < S 
acid analyzer. cr e 
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z LU oG LU LU 
0 

LU LU 
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TOTAL FLUOROMETRIC AMINO ACID ANALYSIS (500 piComoles) 

adapts readily 
to automation 
Single column chromato- 

A, ' graphic separation of a 
standard amino acid mixture 
containing 500 picomoles 
each of neutral, acidic and 

N basic amino acids. The fall 
and rise in baseline is due to 
the introduction and termina- 
tion of N-chlorosuccinimide 
(lxlO-4 M in 0.05 M HOt) into 
the stream for proline 
detection. 

220 200 iSO iSO 140 TIME 120 100 so so 40 20 secondary 

(MINUTES I 

amino acids are 
Although FLURAM does not react directly with proline and other easily converted 
secondary amino acids by introducing a Simple intermediate step 
these substances can be converted to primary amines which are to detectable 

detectable with FLU RAM. primary amines 

FLURAM can be used in aqueous solution, in organic solvents and adaptable to varied 
on solids. On thin layer chromatog rams it has been used as a spray procedures 
to detect amino acids and peptides. analytical 

Because FLU RAM reacts with primary amines to yield highly fluores- present range of 
cent derivatives, it is uniquely suited for both manual and automated 
microanalysis of many biologically important compounds such as application is wide; 
amino acids, peptides, proteins, catecholamines, amino sugars, oxy- rr'tentiaI 
tocin and vasopressin. Other applications of FLURAM currently being  I unknown 

explored include peptide sequencing, genetic studies, assay of pro- 
teolytic activity of enzymes, monitoring for completeness of coupling 
reactions in peptide synthesis and labeling of proteins. The enormous 
range of potential applications for FLU RAM should expand knowledge 
in the field of molecular biology and find eventual value in clinical 
medicine. 

r?-i 
I ROCHEDIAGNOSTICS-DeptTC C-9 I 

DivIsion of Hoffman n-La Roche Inc. I 
I Nutley, New Jersey 07110 i FLU RAJ VI 

Gentlemen: 
111 I would like to purchase FLURAMTM from one of the following distributors I 

I atthe published list price of $16 per 100mg Eltem 43023) and $120 per 1 Gm I 
I (item430261L Size .Numberofvials .Totalprice$ . I 

El Fisher Scientific El VWR Scientific Sole distributors: LII American instrument Company (Aminco) LII Standard Scientific I 
I Lii Scientific Products ROCHE DIAGNOSTICS 
I LII Please send me further information on FLU RAM. I Division of Hoffman n-La Roche Inc. 
I I am interested in using FLURAM reagent in __________________________ Nutley, New Jersey 07110 
I _____________________________ I 
I I 
I Name ___________________________ I 
I __________________________ I 
I PosItIon ______________________________________________________________________________ 

I Institution I 
I Address I 
I . city Slate Zip code____________ I 
I 1JR2 I 
Lm 



Speculations and facts on the sources of planets, 

Earth, and life by Robert lastrow, Philip Morrison, O rigins: Cyril Ponnamperuma. George Waid. 

What is man's deepest mystery? talks, the listener learns how far we've 
Perhaps it is his own origin and that of come, what we now understand, and 
his world. How did life begin? Where? where we have to go 
... How did primitive life evolve into DESIGN IN THE UNIVERSE 
man? ... How did the earth form? .. . George Wa Id, Harvard University 
How was the universe created? . . . What 
of the genesis, life, and death of stars? ORIGINS is an attractive album with 
... What do pulsars and quasars signify? four 50-minute cassettes and an 
How were elements created? accompanying booklet. Ideas, facts, and 

speculations are given in layman's TO THE THRESHOLD OF LIFE 
language-just as they were originally Robert Jastrow, NASA Institute for 

Four of the world's leading scientists given in public lectures in Space Studies 
probe these questions in ORIGINS. Washington, D.C. 
They talk of experiments that recreate the This album is ideal for the inquisitive 
conditions for life ... speculations on mind that wants to understand the 
the forces of evolution ... clues to life nature of stars, the universe, the earth, THE ORIGIN OF LIFE 
origins found in meteorites.., the and life. For the science student, Cyril Ponnamperuma, university of 
underlying order in the chaotic formation ORIGINS shows how scientific method Maryland 
of stars and solar systems... the search and tools-those of chemistry, physics, 
for the true age of the earth. astronomy and geology-can be applied 

to this basic mystery And for everyone, 
ORIGINS is the opportunity to listen INTELLIGENT LIFE BEYOND THE 

The quest to understand our beginnings to scientific work-in-progress UNIVERSE 
is an eternal one. We've used our Philip Morrison, Massachusetts Institute 
intuition, our reasoning ability, and the 
steady accumulation of scientific tools Price: $34.95 to AAAS members of Technology 
to follow that quest. Through these four $39.95 to nonmembers 

. 

AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE 
A A A S Department 0-2 Avenue, NW., Washington, D. C. 20005 

1515 Massachusetts 

Please send me _____ albums of ORIGINS at $39.95 each ($34.95 for AAAS members) 
El Check enclosed  Please bill me later 
(Member orders must be accompanied by remittance.) 

Name 

Address 

City State ___________________________ Zip 



wont own in 

HandifluorTM ScintillAR? brings you 50 to 100% GENERAL AQUEOUS SAMPLES 
more counting efficiency at 30 to 50% water MI Aqueous Approx. Absolute Tritium Efficiency (Percent) Water content. Phase Per Percent Handifluor Cocktail Base 

You'll like its performance at five per cent 10 ml Base By Vol. Cocktail Base A B 
water content. At 50% you'll love it. And that None - 53.7 48.9 50.8 0.5 5 44.5 42.9 44.5 Includes the tough jobs, like tritium at low 1.0 9 40.5 37.1 39.5 
concentrations. 1.5 13 37.5 35.6 36.6 2.5 20 35.0 34.1 32.9 A complete cocktail for scintillation counting 3.5 26 31.0 31.3 32.3 
Handifluor ScintillAR gives you brilliant clear 5.0 33 29.8 19.9 28.2 7.5 43 24.1 10.7 22.4 solutions or firm translucent gels on aqueous or 10.0 50 20.7 9.8 19.6 
non-aqueous samples. Counting efficiency stays iO ml of base, tritium equal to 2000 dpm end aqueous phase 

hIgh at both low and ambient temperatures giving the indicated percentage of the total cocktail combined and counted by a Packard Model 2425 Tri-carbff Liquid 
In case you'd like proof of that efficiency Scintillation Spectrometer. instrument efficiency for H by 

A E S. was 97-99%, representing 58-60% absotute tritium claim, here's how Handifluor performed against efficiency vs. sealed standards. Data represents averages of 
four successive 10 minute counts. Efficiencies are expressed as the two leading competitive cocktails:* percent of the theoretical decompositions per minute actually 
counted. 

After you've read the chart, what more can 
we say except that it's ready to be delivered to 
you in Safemor? gallon jugs from your local 
Mallinckrodt distributor. Catalog No. 4022. If 

SCIENCE PRODUCTS DIVISION you'd like even more data, ask for our complete 
Saint Louis, Missouri 63147 comparative data sheet. 

Circle No. 331 on Readers Service Card 



The universal 
LSC cocktail 

Ready-to-use AQUASOL? is compatible with aqueous or organic 
samples, sucrose and cesium density gradients, acrylamide gels, 
tissue digests, serum, and TLC fractions. Compatible with large 

volumes of water, highly quench resistant, highly efficient. 
Order AQUASOL Universal LSC Cocktail: NEF-934 

$48/i x 4 liters, $173/4 x 4 liters, $205/i x 19 liters (5-gallon pail) 

ID New England Nuclear 
575 Albany Street, Boston, Mass. 02118 
Customer Service. (617) 482-9595 

Canada: NEN Canada Ltd., Dorval, Ouebec, H9P-1B3, Tel (514) 636-4971, Telex: 05-821808 
Europe: NEN Chemicals GmbH, D6072 Dreleichenhain, Siemensstrasse 1, W. Germany. Tel: Langen (06103) 85035 

Circle No. 472 an Readers' Service Card 



Zeiss Microscope inotometers 

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 com- 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) 736-6070. 
cise Scanning Stages with 0.5 or 10 /L 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) 44g-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: nOSTON, CHicAGO, COLuMBuS, HOuSTON, LOS ANGELES, SAN FRANCISCO, WASHtNGTON,O.c., MONTREAL, TORONTO, VANCOUVER 
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FEDERATION of ANALYTICAL CHEMIST and SPECTROSCOPY SOCIETIES 

Nov. 18-22, 1974 

CHALFONTE-HADDON HALL 

ATLANTIC CITY, N.J. 

FIRST NATIONAL MEETING 

SPONSORED BY: American Microchemical Society 

Analytical Instrumentation Division, 
Instrument Society of America 

Association of Analytical Chemists, Inc. (Anachem) 

Eastern Analytical Symposium 

Chicago Society, SAS (Mid-American Conference) 

Society of Applied Spectroscopy 

Division of Analytical Chemistry, American Chemical Society 

SCIENTIFIC THEME: ENERGY AND THE ENVIRONMENT 

FEATURING: PLENARY LECTURES 
AWARD LECTURES: 
American Microchemical Society (Sawicki); Anachem (Mitchell); Hassier (Kaiser) 

WORKSHOPS: Atomic Absorption, Liquid Chromatography and 13C NMR 

TECHNICAL SESSIONS: Liquid Chromatography, Electroanalytical, Muitichannel and Multiplex Spectrochemical 
Methods and Measurements (Vidicon Tube), Enthalapimetric Analysis, Analytical Spectro- 
scopy, Environmental Analysis, Fourier Transform, Gas Chromatography and other 
Analytical and Spectrochemical Disciplines. 

INSTRUMENT EXHIBIT: Over 100 Exhibitors-180-190 Exhibit Booths  

SOCIAL EVENTS: Ladies Program, Tours, Mixer,(Additionai Arrangements Pending) 

CO-CHAIRMAN co-CHAIRMAN (PROGRAM) EXHIBIT MANAGER PUBLICITY CHAIRMAN 

George Hein/e James White Gordon J. Puffing Hal Ferrari 
Jnhnsnn & Johnson ORNL J & R Associates Lederle Labs 
501 George Street Oak Ridge, Tenn. 37830 29 Highland Drive Pearl River, N.Y. 10965 
New Rrunswick, N.J. 08903 North CaIdweli, N.J. 07006 

Circle No. 552 on Readers' Service Cord 



There's no Nomarski like leiss NomarsKi... 
we can prove it. 

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

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

BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. c. 

S 

S S A A 

Publication printing 
cannot carry the detail 

that's there in this 
spectacular photomicrograph. 

For real proof, 
Write for 

a free glossy print 
or circle 

reader service number. 
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PH PETMAN 
continuously 
adjustable vivs 
digital pipettes AIID 
(1 iil -5m1) IIlTIIIGS i 

FOUR MODELS, adjustable over their 
entire range, can each replace 25 or more 
fixed-volume pipettes. Set and dispense / 

any volume with remarkable repeatability. 
Even odd volumes like 11.51J. PIPETMAN 
provides versatility without sacrifice in 
accuracy. All models provide better than 
1% accuracy full range. Digital 
micrometer adjustment permits absolute 
accuracy for critical pipetting, even 
with fluids of varying viscosity. It - 

also simplifies dilutions and 2 3. and 4-way models 

calculations. Every inert component -. / 
Rugged, polished, stainless-steel 0 you need to quickly 7 
piston and Teflon seal never construct any liquid or 
require lubrication. Disposable, gas flow system. 
non-wettable tips prevent 
contamination and provide El CHEMICALLY INERT 
maximum convenience El ZERO DEAD VOLUME 
and economy. 

El LEAK TIGHT TO 500 PSI 
El MATE PERFECTLY WITH 

GLASS-METAL-PLASTIC 
lock it mpatible wLth other 

dispense it ro-plumbing compo- 
nents, the Aitex system 
includes: Tees and 

Crosses, Luer Adapters, 
Couplings, Stainless-steel and 
Glass Tube Adapters, Plugs, Pipe 
Connectors, TEFLON Tubing and 

P200 20 -20  $ 98 Flanging Tool. 
P1000 10Ol1 I $98 
P 5000 0.5 - ml $125 Also... a complete  
Better than 1% accurao full range, all models. line of Liquid 

- - - Chromatography - 

Columns and 

L 

COMPLETE 
CATALOG 

94 Lincoln Street on request 
Boston, Mass. 02135 

(817) 787-5050 

I1AAIIIbIIII 94 Lincoln Street 
U/NSTRLJTVIENTOOINCf Boston, Massachusetts 02135 

(617) 787-5050 
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electrochem ica I 
specia Ities catalog 
Koslow has expanded its line of electrochemical specialties, 
which are described in a new catalog. It's yours for the asking. 

Featu red is the low cost, high performance 1 

Digital Coulometer Model 541, an electronic 
integrator with four current ranges from 2mA to 
2A full-scale and 0.1 O/ accuracy. Readout is 
calibrated in microequivalents and the maximum 
capacity is I equivalent (96,500 coulombs). The 
price is only $850.00. 

Also described is the line of KOS LOW refer- 
ence electrodes for special situations: the 
Hg/HgO electrode for alkaline battery studies; 
the DHE for fuel cell and high temperature work, 
and the Hg/Hg2 SO4 electrode for studies in 
chloride-free media and as a secondary refer- 
ence standard. In addition, KOSLOW offers 
custom electrode fabrication capabilities. 

For your catalog, write or call: Koslow 
Scientific Co., 7800 River Rd., North Bergen, 

N.J 07047 (201)861-2266. 
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A verbal 
Volume montage Volume 

U of the state cJ 

1 Discovering Mars of RI!IANNA 1. Eluding the Energy Trap 
2. Evolution and the Descent of 2. The Earths Fire 

Man - LU.. 3. Science, Development, and 
3. Advances in the Behavioral *fl yflfl Human Values 

Sciences ***  lO s 4. Technological Shock 
4. What is Needed for Peace? WUU W 5. Population Policy and Human 
5. Health Care and Delivery "Science is a constantly changing Development 
6. Advances in the Physical series of approximations," a scien- 6. Earthquakes: Managua and 

and Life Sciences tist-philosopher pointed out. Beyond 
7. Advances in the Ocean Sciences Thus, each of the 36 interviews 7. Volcanoes 
8. Public Understanding of Science between scientists and journalists is 8. Hurricanes 
9. Technology Today a snapshot of a particular science at 9. Malnutrition: A Medical and 

10. The Finite Earth a particular time. But, summed up, Economic View 
11. Advances in Astronomy these interviews offer a verbal 1 0. The Green Revolution: An 
1 2. Noise and Music montage of the state of science in Assessment 

the early seventies: progress in 11. Legend and Science in the Early 
genetics, the difficulties of finding Americas 
technological answers to natural 1 2. The Science of Violence 
disasters such as earthquakes, vol- Each of the three 5peaking of Science 
canoes, and hurricanes; the pulsat- volumes includes six one hour audio- 
ing need to explore the worlds cassettes, packaged in an attractive 

album and accompanied by a booklet 
beyond-Mars, cosmic puzzles such with background on each conversation. 

Volume as pulsars, the oceans. We continue cost of all three volumes, with slipcase, 
to probe ourselves-the basis of is $84.95 to AAAS members; $99.95 to nonmembers. Volume I, 1972, Volume II, 
our violent behavior, our evolution, 1973, and Volume III, 1973 are available 
the nurturing of our young ... separately at $34.95 each to AAAS 

Each of these interviews-like members, and $39.95 to nonmembers. (Both prices plus $1.50 postage and 
fragments of a jigsaw puzzle-tells handling.) 
little. Assembled, they give a pano- -- -- - - - - - - --1 

Please send me ______ 3 set albums 
of Prisons rama of science that is revealing of with slipoase of Speaking of Science 1. The Dilemma its depth, its breadth, and its I at $99.95 each. $84.95 for AAAS 

2. Science and Sociology of dynamic state I members. (Both plus $1 .50 postage 
Weather Modification .  and handling.) 

3. New Dimensions in Human  I Please send me ______ albums of 
Genetics '$'i't Speaking of Science Volume _____ 

4. Children and Environment: A '4' at $39.95 each; $34.95 to AAAS 
New View members. (Both plus $1 .50 postage 

5. Energy Rationing . check enclosed please bill me 
6. Forest Ecology and Management 
7. Environment and Cancer ____________________________ 

I name (please printj 

address 

I city, state & zip 

American Association 
For the Advancement 
of Science 

I l5l5MassachusettsAve., N.W. 
Washington, D.C. 20005 
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Buffers .IChiamatogiums 
Now you can get concentrated sodium Hamilton offers a superior line of resins, We'll be happy to give you 20 
and lithium buffers that are ready to use polymerized from raw material. Chromatograms, with reproducible 
in minutes; save money because there Hamilton resins offer reduced analysis methods, for 20 proven separations, 
are no bad buffers and lost analysis; time; lower costs; increased resolution; such as the one shown here. With 
and save 80% of the storage space and lower column backpressure, which Hamilton concentrated buffers, 
needed for diluted buffers. Hamilton reduces column breakage. The time Hamilton resins and our 20 proven 
concentrated buffers also resist mold savings is like gaining a new instrument, separations, you're on your way to the 
and contamination, further adding to fastest, lowest cost separations you can 
your savings, get in the lab. LlWrite for our catalog on 
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operated numerous blimps during it is more difficult to convince people 

C helex 100 World War II and continued research to practice seif-critbism. This requires 
and development afterward. On 26 a state of emotional comfort with one 

V. June 1961, the Navy ordered termina- self that can evolve but cannot bi 
tion of the blimp program. taught. 

hea m etais. Vaeth's statement, "The airship's en- The observation by Krebs thai bir 
ergy needs are accordingly low," would must know which questions to ask is 
appear from available evidence to be important. It implies, however, both 
incorrect. Resistance to forward motion the psychological freedom to ask ques- 
through air is primarily produced by tions and some information on which 
frontal area and airspeed. As a conse- to base them. Differences in ability and 
quence, the great airships were and still experience affect both factors. 
are long on frontal area and short on In summary, creative ability lies on 
speed. a continuum. It can be nourished in an 

The Goodyear Tire & Rubber Co. atmosphere of psychological freedom 
has been building and flying blimps for or squelched by rigidity. It exists in 
48 years (1). They currently operate many realms other than science and the 
four. They follow each of these with at arts and may be apparent in the youth- 
least one support truck and one bus to ful student as well as the famed adult. 
transport 15 or so ground-support LITA LINZER SCHWARTZ 

crew. I suggest that parties interested Department of Educational Psychology, 

ie C) FeO in lighter-than-air vehicles as a com- Pennsylvania State University, petitive mode of transportation contact Ogontz Campus, Abington 19001 

% OP C. e Goodyear before investing much time References and Notes 
or money. . 1. 5. F. Feidhauser, D. 5. Treffinger, 5. J. Bahike, 

What appeared to be a good idea in J. Creat. Behav. 4, 85 (1970); R. A. Goodale, 
Count von Zeppelin's day is still not ibid., p. 91; T. Christie, ibid., p. 13; E. P. feasible. 2. Torrence, ibid. 6, 114 (1972). 
economically Doubters are referred to G. A. Davis, Psy- 

Ifatal attractioni TED p. BOND chology of Proble,n Solving: Theory and Prac- tice (Basic Books, New York, 1973) for a sum- Department of Physiology, mary of these techniques. 

Chelex 100, Bio-Rad's chelating University of Texas Medical Branch, 
exchange resin, shows a high Galveston 77550 In his report on the conference to 

dissect the creative process in science 
specific affinity for the ions of Reference and medicine, Maugh notes the par- 
copper, iron, and other heavy 1. B. K. Gann, Flying, May 1974, p. 51. ticipants' conclusions that "the ability 
metals. It's ideally suited for to generate ideas is the innate part of 
removing, concentrating, or ana- creativity that probably cannot be al- 
lyzing trace amounts of these tered," and that "creative science can- 
metals, even in the presence of The Creative Process not be taught in universities. 
large quantities of sodium and These comments are similar to those 
potassium. Although there are different percep- of the sculptor Lee Mach in the credo 

Chelex 100's diverse applications lions of creativity, few are so pessi- for her Collected Works (1). To the 
include: analysis of trace metals mistic as those reported by Thomas H. question "How does one assess the 
in natural waters, reagents, bio- Maugh II (Research News, 21 June, myriad influences that finally congeal 
chemicals, and physiological solu- p. 1273). I would like to respond to to create a piece of sculpture, a paint- 
tions * removal of trace metals several points. ing, a song .. . is art really educable?" 
from reagents, culture media, it is possible "to create conditions she answers, "Many artists, even those 
soils, buffers and enzyme systems that nurture preexisting creativity." that teach, think not. Many creative 
* recovery of metals from process Teachers at all levels are daily encour- achievements have been made by men 
streams * chromatography of aging inquiry, challenging students to and women with little if any formal 
closely-related metals * concen- expand their intellectual horizons, and education . . . formal education may 
tration of trace metals for atomic reducing the psychological barriers to tend to smother by the weight of prec- 
absorption or anodic stripping both creativity and learning (1). edent the intuition and initiative of 
voltammetry analyses. The ability to generate ideas can be the gifted one. . . . Artists no less than 
Call or write for bulletin 114. altered. Brainstorming, attribute listing, doctors, scientists, and educators need 

and other divergent and convergent the conceptual foundation upon which 
 :1 [g ja J 446. 4 thinking techniques can be taught so to build their special expressive skills 

that the individual produces more ideas . . . education can help or hinder the 
32nd and Griffin Avenue (2). Further, I have seen hundreds of abilities but cannot produce them." 

Richmond, CA 94804 my own students increase their facility SAM MACHLIs 

Phone (415) 234-4130 in idea production as a result of in- 64 A viemore Drive, 

Also in: Rockville Centre, N.Y.; struction, teacher expectancies, and New Rochelle, New York 10804 
Mississaugua, Ontario; London; their own growth in self-confidence. On References 

Munich; Milan. the other hand, while it is possible to 1. L. Mach, Collected Works of Lee Mach (Matu, _____________________________________ teach the principles of critical thinking, Larchmont, N.Y., 1973). 
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THE NEW RC-5 
CENTRIFUGE 

JUST RAISED YOUR 
STANDARD. 

The Du Pont/Sorvall RC-5 
refrigerated superspeed centrifuge is the new 
standard of the laboratory. 

For years, the RC-2B held that 
position. But the new RC-5 has changed that. A 

The RC-5 has electronic controlled 
circuitry for smoother speed control and less 
downtime. New electronic sensing for closer, 
more reliable temperature control. New 
safety door interlock-won't open when rotor 
is spinning. Yet the new RC-5 is in the same 
price range as the RC-2B. 

You already have a good rotor 
inventory for the new RC-5, if you own an 
RC-2B. They all fit. That means there's a 
larger number and greater variety of rotors, 
tubes and adapters for the RC-5 than for any 
other superspeed. 

You have a ready backlog of 
reference for your new RC-5, because more 
published experiments have been performed 
on the RC-2 or the RC-2B than on any other 
superspeed centrifuge. And they all apply to 
the RC-5. 

The RC-5. Raise your standard. 
Send for our new RC-5 brochure to (OU PONT) InStrumeNts 

Du Pont Instruments, Sorvall Operations,   RVXLL 
Room 23700F, Newtown, CT 06470. 
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New opportunities in Molecular Filtration: 

Virus Concentration 

and Purification 

Fields of Application ing a 0.3 ml fraction typically took 90% of the albumin and 60% of the 
The speed, gentleness and one hour with greater than 90% re- IgG will pass through the mem- 

simplicity of molecular filtration covery. brane while virus particles are re- 
have led virologists to apply this Virus Concentration -  tamed. Thus, it can be used to 
new membrane technique to the logists at St. Bartholomew's 1i- purify virions while concentrating 
concentration and purification of tal, London, England have used them. PSVP filters are available 
animal, plant, and bacterial viruses. Millipore molecular filters to con- in a range of sizes for processing 
For most viruses, both plaque- centrate picornaviruses, papovavir- samples as small as one milliliter 
forming units and intact viral parti- uses, adenoviruses and influenza or as large as hundreds of liters 
des are efficiently recovered after and parainfluenza viruses. They re- per day. 
molecular filtration. port satisfactory concentration with Other Applications 

Using various methods, viro- recoveries of virus ranging from Millipore's advanced filtering 
logists have concentrated viruses 50-100%. materials and equipment are also 
and viral fragments from crude cell Vaccine Preparation - NIilli used to separate antigen from anti- 
lysates as well as from partially pur- pore molecular filters have been body in radioimmunoassays and 
ified suspensions. They have re- used to separate viral coat proteins have been applied to binding stud- 
moved salts and other low mole- from viral DNA during the prepara- ies, concentration of macromole- 
cular weight contaminants from tion of adenovirus vaccine. A major cules, deproteiizations, and water 
viral preparations which have been pharmaceutical company has con- purification. Other advertisements 
purified on density gradients or centrated rabies vaccine rapidly in this series discuss these applica- 
stored in high solute buffers. These with no concentration polarization tions. 
processes are used increasingly in problems and with complete re- We invite inquiries concern- 
medical research, studies of viral 

and in the manufacture of covery of viral activity. Molecular ing these or other possible applica- structure, filtration is also used to remove tions, and we extend our filtration 
vaccines. Public health scientists 
are investigating the use of mole- sucrose from viruses purified by technology and professional evalu- 
cular filtration for quantitatively de- zonal ultracentrifugation. ation services to those interested in 
tecting enterovirus contamination Virus Purification developing new or improved tech- 
in drinking water supplies and in Millipore is introducing a niques. We also offer technical lit- 
foods. new virus purification membrane erature, and our technical repre- 

(PSVP) which retains spherical sentatives are available for semi- 
A Sampling of Results particles greater than 2,000,000 nars and training workshops 

Purifying Phage Proteins MW while passing large amounts throughout the U.S. and Canada. 
from Density Gradients-In pre- of smaller macromolecules. Typi- For immediate technical con- 
paration for gel electrophoresis, cally in dilute solutions more than sultation with our staff of biochem- 
virologists at the Biology Depart- . , isis and engineers, call toll free: 
ment, University of California at . 00-225-1380 (m Canada 800- 
San Diego, used Millipore molec- 261-0961) Millipore Corporation, 
ular filters to concentrate and pur- Bedford, Mass 01730. 
ify phage component proteins iso- 
lated on either sucrose or cesium 
chloride density gradients. The re- 
searchers reduced ionic strength U 

100-fold while concentrating the , , - 

proteins by a factor of three. Purify- Courtesy of .JEOL u.S.A., Inc. ILUPQRE 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the Vorld Population: 'Vor1d Responsibility 
presentation and discussion of important issues 
related to the advancement of science, including 
the presentation of minority or conflicting points 
of view, rather than by publishing only material The United Nations Population Conference, which concluded on 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including 1 August in Bucharest, passed by acclamation a World Plan of Action 
editorials, news and comment, and book reviews- that dramatized the growing global concern for the planet's plight. 
are signed and reflect the individual views of the 
authors and not official points of view adopted by For a decade, a babble of voices (the denunciation of Malthus, the 
the AAAS or the institutions with which the authors Catholic-Protestant theological cross fire over contraception and abortion, 
are affiliated, the socialist countries' insistence that socioeconomic justice, aided by 

Editorial Board technology, could remove all need for family planning and make a 
1974 

ALFRED BROWN FRANK W. PUTNAM limited Earth unlimitedly fruitful) obscured the real issues. 
JAMEs F. CROW MAXINE F. SINGER The successful agreement on the new action plan understood how 
SEYMOUR S. KETY GORDON WOLMAN far we have come since the United Nations was founded, and, astound- 
FRANK PRESS 

1975 ingly, extended sovereignty to all nations regardless of size or strength. 
HERBERT S. GUTOWSKY DONALD LINDSLEY Then only scattered prophets of doom and a few percipient demog- 
N. BRUCE HANNAY RUTH PATRICK 
DONALD KENNEDY RAYMOND H. THOMPSON raphers realized that the world's population was doubling every 25 
DANIEL E. KOSHLAND, SR. years and would inevitably outrun its resources. We didn't even have a 

Editorial Staff passable world census. 
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NEWS AND COMMENT Only ISCO 
(continued jrom page 1144) fraction collectors 

have welcomed the promise of more 
action than was contained in the Plan have the 
of Action, but the U.S. delegation seems 
to have been relieved that the final time-saving 
form of the plan was close to a "fall- 
back" formula worked out by the UN delay. 
secretariat. 

A conference like the one at Bucha- 
rest should probably not be judged by 
the floor debate and the final report it 
produces, as the press often tends to 
do. But it is difficult to know how far 
to credit more sanguine estimates from 
conference participants who sometimes 
incline to professional Pollyannaism. 

UN conferences undoubtedfy have 
consciousness-raising value. Prepara- 
tions include a round of regional sem- 
inars and the writing and circulation of 
new technical papers, some of high 
quality. Contacts made among people 
from inside and outside government in 
the process have long-term effects which 
are hard to assess. There is also an out- 
pouring of information and, what in 
some cases is more important, attention 

* 's dire2ted to gaps in information as, 
= 0  for example, the lack of reliable census 

figures for some countries. 
* - - . . . - * World conferences are now organized 
* - * * * rhetoric Effluent peaks between recorded event with plenary sessions-at which marks aren't always deposited in the 

is vented-balanced by smaller meet- indicated test tube. Event marks locate 
- * - -. ings of experts where interactions are tube changes, but the adjacent curve 

- - often useful. In addition, starting with monitors the effluent as it is passing 
* . - * * - * *** S - Stockholm, the interested but uncreden- through the flow cell, not into the tubes. 

tialed have had access to an unofficial The resulting discrepancy can be quite 
* -. * * * - * parallel meeting which at Bucharest large if the effluent tubing, flow rate, and 

was called the "Tribune." These sessions collected sample size are not perfect. Manual chart corrections are inaccurate 
are uneven in quality and are viewed and time consuming. 

I @0 by some as providing the UN organizers 
* -. - 0 ' S with a safety valve, but some of them, ISCO linear and circular fraction collec- 

* - * * interestingly enough, draw delegates tors are available with an automatic time delay. This solid state, electronic timer away from the main conference. will delay the tube change the required 
- * - * * One of the more striking and poten- period after event marking the recorder 

* - - tially significant developments at Bucha- curve. Easy adjustment from one second 
* * * - rest was the injection of women's rights to 9.9 minutes gives you synchronized 

into the debate and, rather prominently, event marks and peaks for any run. 
into the Plan of Action. Highly capable The automatic delay is only one of the 

* * * * - women have been active in the family many features of ISCO fraction collec- 
planning movement for many years. tors. Completely solid state circuitry, 

* . * - - a - - a - a - What was noticeable at Bucharest, how- easy cleanup after spillage, and low cost 
ever, was the new willingness of women are other features described in the cur- 
from Third World countries to take rent ISCO catalog. 
firm, independent lines which were often 
opposed to the attitudes expressed by 
men in their delegations. In the Plan 
of Action, full involvement of women 
in development efforts as well as popu- 
lation programs was urged. Translating 

INSTRUMENTATION: NMR Spectrometers / Mass Spectrom- words into action back home will not 
eters I ESR Spectrometers/ Laboratory computers/ Scanning 
Electron Microscopes / Electron Microscopes / X-ray Micra- be easy, but some observers feel that BOX 5347 LINCOLN, NEBRASKA 68505 
probes I X-ray Diltractometers / Siectron Esam Apparatus / 

pessimists population have been PHONE (402) 464.0231 TELEX 48-6453 
Amino Acid Analyzers / Sequence Analyzers. on un- 
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