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New Beckman Model 119C 

The easiest-to-use amino acid analyzer 
now offers the benefits of 6-mm columns 

j 

K 

'K 

The Model 119 is well known for its logical samples using lithium citrate instead of automatic sample injection. 
reliability and simplicity of operation. buffers. It clearly separates glutamine For more information, write for 
Now in the new Model 119C with 6-mm and asparagine and lets the 119C handle Data File 428 to Spinco Divison, 
columns, you can also get the advantages these analyses completely Beckman Instruments, Inc., 
of faster analyses, twice the sensitivity, automatically. 1117 California Avenue, 
and half the reagent consumption. The 119C is one of a family ' Palo Alto CA 94304. 

Along with this improved perform- of four instruments covering a 
ance comes a new Beckman method wide range of needs and A cm 
for the single-column analysis of physio- budgets. Others include the 

automatic 119B which uses 
conventional 9-mm columns, 
and the semi-automatic 118B 
and 118C which have manual 
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EastmanNl Organic Chemicals 

For your consideration .. . new product additions for a variety of applications, relistings of some, and 
upgrading of others. 

catalog No. 

1816 1-Naphthyl Isocyanate (Reagent 11388 1-Amino-2-naphthalenesulfonic 14388 p-Nitrophenyl lodoacetate 
for amino acid characterization) Acid (Dye intermediate) 14389 5-[N-(2 lodoacetylaminoethyl) 

1876 4,4'-Bis (dimethylamino) 11523 7- [4-Chloro-6-(diethylamino)- amino] -1 -naphthalenesulfonic 
benzhydrol (Reagent for protein 5-triazine-2-yl]-amino-3- Acid (1 5-1-AEDANS) 
sulthydryl groups) phenylcoumarin (Fluorescent (Fluorescent probe) 

1977 Ammonium Sulfate (Reagent ACS) brightening agent) 14392 Perfluorooctanoic Acid 
2079 Phosphomolybdic Acid 11611 2-Naphthol-8-sulfonic acid 14414 33'-Dihexyloxacarbocyanine 

(Reagent ACS) Potassium Salt (Dye intermediate) Iodide (Fluorescent probe) 
4792 2-Amino-2-methyl-1 3 11633 Thiofluorescein 14432 Chlorodifluoroacetic Acid 

propanediol (Biochemical buffer) 14327 13,6,8-Pyrenetetrasulfonic Acid 14476 1-Octadecyl Isocyanate 
5776 3,4-Dihydro-2H-pyran (Functional Tetrasodium Salt (Intermediate 

group protecting agent) for fluorescent probes) 14480 Ethyl Chrysanthemate 
7281 8-Hydroxy-1 3,6-pyrenetrisulfonic 14335 Sodium Cyanoborohydride 14553 j3-Cyclodextrin 

Acid Trisodium Salt (Fluorescent (Selective reducing agent) 14557 Acridine Yellow 
probe) 14349 Chiorosulfonyl Isocyanate 14634 Flavine Adenine Dinucleotide 

9001 Betaine Ethyl Ester Chloride 14357 Nicotinamide Adenine Dinucleo- 14667 Boron Tribromide (Reagent for 
(Methyl donor for transferase) tide Disodium Salt (Reduced) aryl-alkyl ether cleavage) 

A group of liquid crystals and intermediates 

4503 p-Ethylphenol 11650 p-Pentylphenyl 2-Chloro-4- 14045 (+ ) -p-(2-Methylbutyl) benzoyl 
10086 Diethyl 4,4'-Azoxydicinnamate (p-pentylbenzoyloxy) benzoate Chloride 
10834 Cholesteryl 2-Ethylhexyl 11868 Pentyl p- [N-(p-Valeryloxy- 14046 p-Pentylphenyl p-Propylbenzoate 

Carbonate benzylidene) amino] phenyl 14047 p-Cyanophenyl p-Heptylbenzoate Carbonate 11096 p-Propylbenzaldehyde 14049 (+)-(2-Methylbutyl) Benzene 
11097 p-Butylbenzaldehyde 11874 p-Cyanophenyl p-Pentyloxy- 14334 p-Octylbenzaldehyde 

benzoate 
11185 p-Pentylbenzaldehyde 14044 p-Cyanophenyl p-Butylbenzoate 14337 p-Hexylbenzaldehyde 
11648 2-Chloro-4-Hydroxybenzoic Acid 14483 p-Heptyloxyphenol 

New laser dyes, Q-switch dyes, and solvents 

9740 EASTMAN Q-Switch I, for 14368 Coumarin 151 (Laser Grade) 14402 IR-140 (Laser Grade) 
Neodymium Lasers 14369 Coumarin 152 (Laser Grade) 14403 IR-144 (Laser Grade) 

9860 EASTMAN 0-Switch II, for 14370 Coumarin 307 (Laser Grade) 14404 IR-123 (Laser Grade) 
Neodymium Lasers 

14371 Coumarin 153 (Laser Grade) 14433 8-Hydroxy-1 3,6-pyrenetrisulfonic 
13187 1 2-Dichloroethane (Laser Grade) 14372 Coumarin 311 (Laser Grade) Acid Trisodium Salt (Laser Grade) 
14321 Sulforhodamine B (Laser Grade) 14373 Coumarin 314 (Laser Grade) 14617 Bis (4diethylaminodithiobenzil) 
14351 3,3'-Diethyloxadicarbocyanine Nickel (0-switch for neodymium 

Iodide (Laser Grade) 14374 Coumarin 106 (Laser Grade) lasers) 
14352 Rhodamine B (Laser Grade) 14375 Oxazine 170 Perchlorate 
14353 Carbostyril 124 (Laser Grade) (Laser Grade) 

14400 IR-125 (Laser Grade) 14354 3,3'-Diethyloxatricarbocyanine 14401 IR-1 32 (Laser Grade) Iodide (Laser Grade) 

Order these and any EASTMAN Organic Chemical from one of 
the laboratory supply houses listed below. 

Beckman Science Essentials GAG Laboratories N Bioclinical Laboratories, Inc. North-Strong Brand-Na Laboratories, Inc. Preiser Scientific 
Curtin Matheson Scientific Sargent-Welch Scientific 
Fisher Scientific Scichemco 

VWR Scientific (East) 
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Two good reasons why more Spectronics 

are sold than any other spectrophotometers 

444<4<',.' 

Spectronic 88 Spectronic? 700 

Spectrophotonieter Spectrophotometer 

With either instrument you have a minimum of con Our Applications Lab is yours to use-before you buy 

trols to set. Wavelength range is continuous-there's no and long after, to help you get the full potential from 

stopping to change phototubes or to insert stray light your instrument. 
or second order filters. 

You read concentration directly-no calculations, no 
preparation of standard curves required. Turn a switch 
read transmittance, linear absorbance 0-lA or IA 2A 
full scale. In effect, absorbance readings cover 16 inches 
of meter. 

When selecting sampling methods, you're in com 
plete charge. The variety of sampling options provided 
including semi-automatic micro flow-thru, virtually elimi  
nates any restriction on your choice. 

For the visible ... Spectronic 88 
Wavelength Range-325 to 925nm 
Bandpass-8.Onm Here's sampling versatility that simply is not available 

Less than 0.2% drift in a day from any other manufacturer You can use almost any standard 
glassware and choose from four easily interchangeable sampling 

For the UV-Visible ... Spectronic 700 systems. 

Wavelength Range-200 to 950nm 
Bandpass-2 .Onm 
Unique scale expansion/zero suppression permits you to < Write for complete details-Bausch & Lomb, Analyti- 
read minute differences in concentration over the full cal Systems Division, 71-22-03 Linden Avenue, Rochester, 

scale. New York 14625. 

we sell more spectrophotometers than any other manufacturer. 

BAUSCH & LOMB  
ANALYTICAL SYSTEMS DIVISIO 

Sold in U.S.A. only by Fisher Scientific and VWR Scientific 
In Canada: Bausch & Lomb-Canada, Analytical Systems Division, 1790 Birchmount Road, Scarborough 706, Ontario. 
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TIAA- CREF 

Supplemental 
Retirement 
Annuities 

for tax-deferred 
annuity programs 
Supplemental Retirement Annuities (SRAs) are new forms of TIAA and CREF contracts 
designed expressly for use by persons who want to set aside tax-deferred retirement 
funds over and above amounts being accumulated under their institution's basic 
retirement plan. They are available for employees of colleges, universities, private schools 
and certain other nonprofit educational organizations with tax-deferred annuity 
(salary-or-annuity option) programs. Through a properly drawn agreement 
with their institution, staff members may divert part of their compensation before 
taxes to the purchase of these new contracts. 

And SRA's are cashable at any time. This means that 
if the money accumulated by salary reduction is needed before retirement, the SRA 
contracts can be surrendered for their cash value. Benefits, whether payable in cash or 
as income, are taxable as ordinary income when received. 

For more information and answers to questions send for your copy of the booklet on 
Supplemental Retirement Annuities. 

m - - m - - m - m inu1 

I Send me a booklet describing (TI A A)  

TIAA-CREF Supplemental Retirement Annuities. C R E F 

Name _____________________________________________ I 
I 

Address Street 

I city State Zip I 

I Nonprofit I 
Employer I 

I Teachers Insurance and Annuity Association 730 Third Avenue, New York, New York 10017 W I 

L - - m - m - - urn...! 
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Nikon joins a 
tumor conference. 
Often, the more rapid a tumor diagnosis, the better chance for a 
patient's survival. 

A hospital in the San Francisco area "trimmed diagnostic time 
from hours to minutes with a Nikon Micropan Microprojector," says 
chuck Berger, EPOI District Manager. There's no delay while wait- 
ing for photomicrographs. The moment a biopsy specimen is pre- 
pared, the slide can be viewed by a group of physicians. 

Several important features make the Nikon Micropan ideal for 
such crucial applications. For example, exceptionally brilliant im- 
ages can be projected on large screens for examination in confer- 
ence rooms and lecture halls. The Nikon Micropan is equipped with 
flat field objective and zoom eyepiece for a magnification range 
12X to 10,OOOX. Distance can be varied from 6 feet to 70 feet or 
more. And, the microprojector is extremely simple to operate. Only 
a single knob is required for changing both objective and its match- 
ing condenser for each magnification. 

We'd like to send details on this fine projection instrument. Write 
for our new brochure today. Nikon Inc., Instrument Group, Ehren- 

Nikon Inc., Instrument Group, Ehrenreich Photo-Optical Industries,  
623 Stewart Avenue, Garden City, New York 11530. 

LI Please have a local Nikon representative contact me. LIL Please send detailed information on: 
LI Nikon MICROPAN Microprojector Advanced instrument combines 

maximum image brightness with superb resolution and unprecedented 
ease of operation. Equipped with 450W xenon-arc, ozone-free lamp, 

4 4 < 1.2)12 to iotix flat field obiectives, and zoom eyepiece. 
El Nikon MS Inverted Microscope Precision unit specially designed for 

tissue culture studies and other biological requirements. Available for 
transmitted and reflected-light microscopy. 

LI Nikon FT-200 Fluorescence Microscope compact instrument for medi- 
cal and biological research. Interchangeable excitation filters. Barrier 

filters on rotating disc. High-pressure 200W mercury burner. 
LI New forty-two page Nikon microscope catalog. 

________________________________Title 

Affiliation ________________________________________________________ 
Nikon Nikon FT 200 

MICROPAN Nikon Inverted Flourescence Address 
Microprojector Microscope MS Microscope city State Zip 
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Reliability. We come through every day. 

A Mettler balance is something you can depend 
on every day. You know it will perform 

month after month, year after year, with 
unquestionable accuracy and precision. It will 

do the ordinary. And the extraordinary. 
That's why people have bought Mettler balances 

in the past. It's why they will continue to 
buy them in the future. 

always gives you so much more. 
METTLER INSTRUMENT CORPORATION PRINCETON, NJ 08540 
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Announcing the 8P9815. 
Look what your 

bucks will buy now. 

High-speed data cartridge Auto-Start switch initializes Simplified programming. Powerful editing features 
provides up to 96,384 bytes programs so an operator based on easy-to-understand allow you to modify and up- 
of program and data storage. need only switch on the logic and easy-to-remember date programs quickly and 
Dual-track, 140 foot mag- power and Auto-Start, and mnemonics, lets you write accurately. 
netic tape can be searched begin interacting with pro- powerful, complex programs Built-In math and trig 
bi-directionally at 60 inches grams. It also provides power- easily. functions provide simple, 
a second. fail restart. 

convenient keystroke calcula- 
Thermal printer has full set dons-just like you get from 
of alphanumeric characters. HP hand-held calculators. 
Prints up to 16 characters 
per line at 2.8 lines a second. HP stack-oriented nota- 

tion is the efficient, powerful 
Easy-on-the-eyes display method for arithmetic opera- 
can display up to 16 numeric dons. It reduces equations to 
characters or up to 10 digits V a few easily-handled steps. 
in scientific notation. 

Compact and portable, 
15 user definable keys the 13 pound HP 9815 is 
allow single keystroke just 13?" x 13'/z" x 4". 
execution of programmed 
routines. *tI<5< domestic price only Does not 

include options, programs or peripherals. 

And that's just for starters. 
At its base-price, the new HP 9815 computing calculator is 

a price/performance leader. And the powerful 9815 becomes a uniquely versatile 
performer as you add optional features. 

Interfacing capability is provided through an optional $200* two-channel I/O module. 
It allows a choice of seven different HP peripherals to work with the 9815, 

including the new 9871 page printer. You just plug them in, and they're ready to go. 
HP interface cards and cables allow the 9815 to control, gather and process data 

from a variety of instruments. And by adding an HP-Interface Bus, 
up to 14 instruments can be monitored simultaneously. 

HP general-purpose programs are now available for statistics, 
electrical engineering design, surveying and radioimmunoassay. With them, problem 

solving is reduced to data entry. 
Power, versatility, simplicity, low-cost-these are the characteristics of 

the new 9815. We call it a four-dimensional machine. Call your local HP sales office, 
or write for a copy of the HP 9815 brochure, and you'll see why. 

HP computing calculators put the power where the problems are. 

HEWLETT4< PACKARD 

5ates and service from 172 offices Ifl 65 countries. 
PG Be 301 4o4e1444 4<44744480537 
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Make a Zeiss STANDARD your own STANDARD 
It pays because of Zeiss Optics It pays because it's a whole system 
For the optics alone it pays to buy Zeiss. They are without We custom-tailor your Standard for your applications. 

equal in quality and range. For example, the objectives for the Shown below are just six of the most popular versions: 
Standard Microscope System are exactly the same as we use 1. Standard 14 for students; 
on our large, much more expensive research microscopes. 2. Standard 19 with Glarex viewing screen; 
And the System offers 131 different ones to choose from. 3. Standard 14 for phase contrast; 

4. Standard 98 with zoom condenser and camera; 
It pays because of the precision engineering 5. Standard 15 with rotating stage for P01; 6. Standard 18 for fluorescence, with excitation in transmitted 
Every component in the Standard Microscope System is or incident light. 

engineered and machined to such perfection that inter- There are, of course, many other versions, including 
changeability is a Snap. Everything is designed to fit and per- those for reflected light and Nomarski Interference Contrast. 
form just as smoothly after years of use as it did on the first 
day even under heavy daily laboratory work load's. . Nationwide service. 

Carl Zeiss, Inc., 444 5th Avenue, N.Y., N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 

"' 3I4<\ 
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44<4 The only 1 gallon <' < 444<'?< 

744/ 

Blendor in the world i, 

isaWaring Blendor. i< <' 'F '44 

The only Blendor 

designed especially 

for laboratory use is 

a Waring Blendor. 
For more information 

on the world's only 
Waring Laboratory 

Blendor write: 

Waring Products 

Division, Dynamics 

Corporation Of 
America, Route 44, 

New Hartford, 

Conn. 06057. 

waring &IJJ 
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Skepticism 
Skepticism is a stock trade of science. Thus, the promise 1. Eluding the Energy Trap 

J. FREDERICK WEINHOLD 

of the green revolution is weighed against its actual ROBERT C. AXTMANN 2. The Earth's Fire 

costs - - - the potential of geothermal energy is squared ROBERT W. REX 
GEOFFREY ROBSON 

against problems,environmental and political - . - con- 3. Science, Development, and 
KENNETH E. BOULDING fident 20th-century conceptions of prehistory a e crit- HARRISON BROWN 
RENEE C. FOX 

ically examined ... our understanding of natural phe-  Technological Shock 
ANNE P. CARTER 

nomena - volcanoes, earthquakes, hurricanes - is c. 
5. Population Policy and Human 

questioned. This third volume of Speaking of Science Development 
JUDITH BLAKE DAVIS 

offers a wide ranging sampling of skepticisms - from ROGER REVELLE 
6. Earthquakes: Managua and 

population policy to views of man's violent behavior. Beyond 
DON TOCHER 

Knowledgeable people take a sharp-eyed look at twelve R. B. 
7. Volcanoes 

different problems involving science and technology. ROBERT J. DECKER 
MICHAEL J. CARR 

An insight is gained into current attitudes toward some 8. Hurricanes 
ROBERT H. SIMPSON 
LOUIS J. BATTAN familiar problems and a new ones. - ew CECIL GENTRY 
9. Malnutrition: A Medical and 
Economic View 
NEVIN S. SCRIMSHAW 
F. JAMES LEVINSON 

10. The Green Revolution: 
-- inrninu An Assessment 

I Speaking of Science Ill is an audio- THEODORE C. BYERLY Please send me. albums of Speak-* cassette product of AAAS. There are DANA G. DALRYMPLE 
ing of Science volume iii at $39.95  12 conversations on six one hour 11. Legend and Science in the 
each for non-members, $34.95 for * cassettes packaged in an attractive Early Americas 
members. (Both plus $75 postage and album and accompanied by a GERALD S. HAWKINS 
handling.) * booklet with background for each CARMEN COOK DE LEONARD 

* R. DAVID DRUCKER 
LI check enclosed LI please bill me * conversation. Price per album is 12. The Science of Violence 

 $34.95 to AAAS members; $39.95 KARL H. PRIBRAM 
* to non members (plus postage and 

name (please print) * handling). Moderator: EDWARD EDELSON 
I 
* 

address :WAEhIN 
city, state & zip 

I 
American Association I SCIENCE 
For the Advancement 
of Science 
1515 Massachusetts AVe., N.W. VOL .11 Washington, D.C. 20005 Dept. SS-3 I 

I 
I 
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Plot data by Johnson<s ORTEP provided by 
Molecular Structure Center. Indiana University 

One plot is worth 
.hi.it.' page.s.if.j"""""u""'into.ut. 

There is'no shortage of data. The smallest minicomput- FORTRAN software make.plo.ttin.g a.$ easy as Plug- 
er can swarn you with.asU'.earn o.f alphanumerics. But.ging in. Simple subroutines allow programming of 
words and numbers aren1t in.fo.rrnation, Hot when they virtually any graphic representation with a few words 
are buried in pages of printout . struction. 

Why n.c"t'ue.nelectrostatic line p#in.er.that So if you use your compute to organize informa- 
draws? 'Piotlin.g 'translates pounds of da.ta.nto.a picture.' tion, im.rove productivity, or aid decision-making 
And that data c.om.pa.ctioii does more than" cut.pa.per.consider the.line.printer that draws--Th.e. 
cost. It "' heiPsy ""' ou in te  rpre t  '""""""""""""' """printr/pltter. 

"""""' nformatin, Isolate corn 
plexvariables. Spot 
trends. Rev'' 
changes 

Pictorialized tn 
formation is powerful 
proofs too. Charts  ?< 805 'Bowers Avenu 
diagrams, maps and 

persuasive. 
Adding print/plot 

capability is practical ottinq software 
Printing up to 1000 lines Permanent copy from CRT cli 
per minute, the Versatec My computer model: ______________________ 

printer/plotter costs less ____________________ 

'"than"""" an"irnpact printer of ame _______________________________ 
comparable speed. 
Maintenance cost is about lephone 
one-third that of impacts. 
And it's far quieter'. 

You get a complete 
output package. Versatec 
computer-matched con -___________ 

trollers and VersaplottM Versaplot isa Versatec l1adetnark 

Circle No 3$5 on Raoders Se vice Cord 
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language of science 

Practical Scanning Electron 
Microscopy 
Electron and Ion Microprobe Analysis 

edited by Joseph I. Goldstein 
Lehigh University 
and Harvey Yakowitz 
National Bureau of Standards 
Foreword by T. E. Everhart 
This Introductory guide provides step-by-step instructions for 
Interpreting the output of the scanning electron microscope 
and the electron probe microanalyzer, as well as for selecting 1k 
the right techniques for operational problem solving.  )P1Zt P,flClP' 
582 pages, 304 illustrations, 39 tables $35.00 I? fldPt'CtO 

of X-RaY 
Digital Electronics and " 
Laboratory Computer Experiments AnaIY1S 

charles L. Wilkins 
University of Nebraska 
Sam P. Perone Principles and Practice of 
Purdue University X-Ray Spectrometric Analysis 
Charles E. Klopfenstein Second Edition 
University of Oregon 
Robert C. Williams Eugene P. Bertin 
University of Nebraska RCA Laboratories 
and Donald E. Jones ". . . an excellent book that gives more information about 
Western Maryland College X-ray spectrometry, and in more detail than any of the other 

This new guidebook teaches the basic principles of digital comparable works available." 
electronics and minicomputer applications in the laboratory. -Journal of Molecular Structure 
Supported by error-free graded experiments, this book is a Revised, expanded, and updated, this second edition offers 68 
reliable manual for both laboratory courses and self-in- tables, 258 figures, 565 equations, 927 references, 12 appen- 
struction. dices, and four full-color plates. 
284 pages; 148 illustrations, 19 tables $15.00 1079 pages $75.00 

Laboratory Instrumentation Photoelectron and Auger 
and Techniques Spectroscopy 
Volume 2 
Introduction to Nuclear Radiation Detectors Thomas A. Carlson Oak Ridge National Laboratory 
P. J. Ouseph This volume provides a lucid introduction to the theoretical 
University of Louisville and instrumental basis of the three most widely applied tech- 

This volume introduces mechanisms involved in radiation de- niques in electron spectroscapy: X-ray photoelectron, UV 
tectors and illustrates the principles of gas, scintillation, and photoelectron, and Auger spectroscopy. A volume in Modern 
semiconductor counters. The work surveys basic properties of Analytical chemistry. 
these detectors and reports on their efficiency, energy, and approx. 410 pages $32.50 
time resolution features. 
194 pages; 106 illustrations, 16 tables $18.50 Modern Fluorescence Specroscopy 

edited by Earl L. Wehry 
Volume 1 This two-volume work deals with the latest advances in the 

The Laboratory Recorder instrumentation and application of fluorescence spectroscopy. 

Galen W. Ewing and Harry A. Ashworth The application of these techniques in such diverse and un- 
explored areas as air and pollution analyses, probing of bio- 

Seton Hall University logical molecules and the chemistry of electronically excited 

Presenting the first comprehensive treatment of analog re- molecules makes this a unique text. 
corders, this volume examines their basic principles, the major Volume 1 
types of recorders and accessories currently available, and 
their applications in such a way that functional relations often approx. 220 pages $24.50 
overlooked are clear to the reader. Volume 2 
129 pages; 71 illustrations $18.50 approx. 405 pages $24.50 

PLENUM PUBLISHING CORPORATION, 227 West 17th Street, New York, N.Y. 10011 
In united Kingdom: 8 Scrubs Lane, Harleaden, London NW1O 65E, England 
Prices slightly higher outside the u.s. Prices sublect to change without notice. 
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The Power of 
Quantitative Immunoelectrophoresis 

Let Rio -Rad put it to work for you. 
If you're interested in identifying and measuring antigenic The Literature Available from Bio-Rad. Let Bio-Rad put the 
proteins or antibodies, take advantage of the power of Quan- power of Quantitative Immunoelectrophoresis to work for 
titative Immunoelectrophoresis. The many variations of this you. An illustrated 16-page summary of theory and techniques, 
technique can offer you improved resolution, easier interpre- including descriptions and prices of Bio-Rad's chemicals, anti- 
tation, simplified quantitation and faster results than other bodies and equipment, is available in Bulletin 1035. 
anal tical methods. 
Whether you're documenting a separaf n procedure, measur- 
ing the concentration of a single antigen or comparing complex ' ? 

mixtures of antigens or antisera, one of the variations of 
Quantitative Immunoelectrophoresis will be perfect for you. 
Whatever the application or technique -from Laurell Rockets 
to Crossed Immunoelectrophoresis - Bio-Rad has the chemi- 
cals, antibodies and equipment for them all. 
The Tools Available from Bio-Rad """"'"'"""" "'""""" <\'  
1. Chemicals. In addttton to statns and barbital buffer sys- .............................. <  <' ' 4 " < ' ' ' 

tems, there is Bio-Rad's electrophoresis purity agarose - 
the agarose with the high gel strength and the low electro- 
endosmotic properties demanded by Quantitative Immuno- 
electrophoresis. 

2. Antibodies. Unexcelled in purity and titer, all of Bio-Rad's 
25 available antibodies are mono-specific immunoglobulin I 

fractions of antisera. 
3. Equipment. You'll need a large capacity cell and a constant , 4< 

voltage power supply plus Bio-Rad's equipment for gel < 4<4< 

casting and sample well forming. All of Bio-Rad's equip- 
ment for Quantitative Immunoelectrophoresis has been Crossed Immunoelectrophoresis 

fically for that technique. al human serum vs r 

?4<' 

Model l4tlS 
Ciectroph reels eli 
clalooNo 1Th 

.4.. 

I r ,y -  32nd & Griffin Avenue also Rockville Centre New York #I .1 LI.U ii Im Richmond California 94804 Mississauga Ontario London 
(415) 234-4130 Milan Munich San Paulo 
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When the name 
of the game is value, 

1"'>' the name of the 
balance is Sartorius. 

Get the most value for your 
balance dollar; check Sartorius 
before you buy. 

From economy to electronic 
models, Sartorius Balances offer 
more features, yet cost signifi- 
cantly less than comparable 

\ weighing instruments. 
Prove it to yourself with our 

newcatalog and Balance 
Comparator. 

<... Just write: Sartorius 
Balances Division, Brinkmann 
Instruments, Cantiague Road, 

SERIES 2400 
MACRO ANALYTICAL BALANCES Weatbury, N.Y. 11590. 
WITH WIDE CHOICE OF 
AUTOMATIC FEATURES 
A comprehensive line of moderately- 
priced balances with 200g capacity. All- 
digital readouts. Available with optical ' ?<'4/<4<4< 

or mechanical taring, automatic 
pre-weighing, and AutoArrestTM. 

Circle No. 313 

SERIES 3500  44?<4<4 

FULLY ELECTRONIC 2842/SR 
TOP-LOADERS 4<<' '"'?' ECONOMICALLY PRICED 160g 
Two models, each with dual  i7 <y.44?. ?"'<'<'<< 

weighing ranges Capacities to 
16000g Electronic taring < 

electronic display of indicated < "' 

weight fully automatic weight . front-mounted controls, all-metal housing, 
compensation, BCD code and 
analog outputs 

/<4/44< / // 

.4.4.4?44..?<'<.?4 ?<?.<..? /<//44</ "'I .<' 

Circle Na 315 





4 444 .   <.<'<' 

I /4<4'"'.'I? "?<4/44 <44"'44/???<"4<4?/.4 " 4' ."". < ?.'< '<.??'<" <4."' "<I 
? .''<< <11 "..#4< 144/4.44 '4 '<4.44-47 ..<.444. 

7 <4<" "7  ' .< ?.4<;4<'. '4< .44'....4< '/4" " '.44< 44<4. ? 4... 4<?<'<"'.'4<.44<..<.? 

4>4 4<4 </4 44744? 4  < l << ' .< .7.444<.<74?47< I44< 4  .:.>7;/4"k'. '/4< "44417 .44/4:',<>,s< '< 

7 -4.44< .7'..< </4< "<44"..'. <44?74<'/4'7'/4f4<71..7?7 7:7 4< <"'  "<"'< 4<q4.?4 .< .'..' 7  

 '4< l< t ? ' ' 44/../4.44/447744<4<4//47 .2' </444/4444<44 744'44'k' 4<t ""< ""' <'7"'4<"" . '>44<4444/4 ..'<.. '/44<4k.'. """ 4<r4!!';747< .,.. .74/4 /4 4.4< 

 '<4. '<7<444<7/7 4< 4 .4.4 
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Quantitation of Biogenic Amines 
With Finnigan GC/MS 

Quantitative mass fragmentography is Using mass fragmentography, precise This provides for maximum signal-to- 
being used extensively to measure a van- measurements have also been made of noise ratio. 
ety of biogenic amines, their precursors the metabolites and amino acid precur- . . . . ' 
and metabolites in plasma, cerebrospinal sors of norepinephrine and . . Rapid switching , especially between ions 
fluid (CSF), and brain tissue. The unique the 50 to 200 pg range. of widely different masses, poses a real 
capabilities of Finnigan GC/MS make challenge to the stability of the mass spec- 
quantitative mass fragmentography a Mass Fragmentography trometer electronics. Mass-set voltages 
powerful technique for easily and accu- Finnigan GC/MS Makes it Easy must be maintained within 0.01% (i.e., 
rately measuring nanomole quantities of Finnigan mass spectrometers have dem- better than 0. 1 amu precision), even 
biogenic amines ranging from phen- onstrated, in users' laboratories, the pre- when switching between widely different 
ylethylamine to melatonin. cision, accuracy, and sensitivity nec- masses. The RE-to-DC voltage ratio 

The uantitation of these amines and essary to make routine quantitative must also be maintained to 1 ppm in 
their metabolites is important for under- measurements practical. And the Fin- order to maintain 0.5% ion peak height 
standing how the central nervous system nigan interactive data system has the ver- stability. Only Finnigan GC/MS systems 
works in health and disease. To this end, satility and programs to provide precise have demonstrated this level of perform- 
several scientists at the Division of Special quantitative results with pushbutton ease, ance in users laboratories. 
Mental Health Research, NIMH are dedi- convenience, and speed. Specific ions To make quantitative mass fragmentog- 
cated. At present, mass fragmentography can be monitored simultaneously to raphy a routine task, the data system au- 
is being used extensively to measure dif- within 0. 1 amu accuracy. A unique pro- tomaticauy calculates the peak areas or 
ferent biogenic amines and their metabo- gram provides for calibration of the sys- 

. . . . eak hel hts allowin for subtraction of 
lites in CSF (1) and brain tissue (2; 3). tem (in seconds, during operation) with g, g 

signal, and reports the ratios 
Vanilmandelic Acid (VMA) any compound, including the compound of any selected ions. Users published re- 

It has been assumed that VMA is a minor being analyzed. This assures good quan-  of 0.2 to 0.4% precision and 0.3 to 
metabolite of central nervous system titative results even for ions with large  accuracy for nanogram-level sam- 
norepinephrine and of little importance. mass defects. pies derived from biological systems have 
The results of recent work by NIMH Sd- Here Are The Reasons not been surpassed, or approached, by 
entists suggests, however, that VMA may In a Finnigan MS, the mass-set voltages any other commercial system. 
be an important catecholamine metabo- a lied to the uadru ole for selection of Ill F. Karoum, C. Gitlin, R< J< Wyatt, Human cerebrospinal 

lite in man. The mass spectra and mass  q  flttid IC5FI of biogenic amine roetabolites. Federation Pro. 

fragmentogram above show typical re- the specific masses to be measured can ceedings 119751 34, 146< 

suits of assays of VMA in 0.5 ml of yen- be switched sequentially in less than 1 121 F. Keroum, F. Cattebent, E< Cotta, C. R< Ruthven, and M< 
Sendier, Gas chromat aphic assay of picomole concentra< 

tricular fluid obtained during neurosurgi- msec. With a 100-msec sampling time , Sons of biogenic amines. Analytical Biochemistry 119721 47, 
cal procedures in nine patients (1). The the dead time becomes less than 1%. The sso< 
mean (?SEM) content of VMA was 3.08 instrument is therefore collecting ) F Cattabent, 5< H. Kosiow, and E< Costa, Gas 

?0.60 ng/ml. the ions of interest virtually all the time. omotographic-mass spectrometric assay of four indole 

aikylamines of rat ptneai< Science 119721 i78, 166< 

845 W. Maude Avenue, Sunnyvale, CA 94086 

J1flhIIi'LJ1 405-732-0940 0 Munich * Basel * Hemel Hempstead (U.K.) 
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" I LookEd AT ThE bEST WIICROScIES 

MONET CAN bUyANd bouqhi 

No other research quality laboratory multitude of uses because of its modularity. 
microscope gives you so much for 
so little. You see better, you see Design your own personal Balplan for clinical, 
more because of Balplan's flat research and educational applications from 
field, infinity-corrected optical a comprehensive selection of illuminators, 
system. Crisp sharp image clef i- 
nition extends edge to edge over 
the entire, large 20mm field of Add or subtract a wide selection of corn- 
view. Contrast, resolution and ponents to fit your specific needs in biology, 
color correction are the best ob- 
tainable due to new fluorite opti- 441 

cal elements and newly developed 
vacuum coatings. Photomicrography , < The Balplan experience is truly exciting1 See 
is richly rewarding when 4 for yourself. Write for a free 8alplan catalog 
you're using Balplan. And 
Baiplan's exclusive sus- 
pended inner arm insures 
vibration-free images with 
positive stability. There is 
never any image drift. 

Write to Bausch & Lomb, Scientific Optical Products Division, 20722 bausch Street, Rochester, NY. 14602. 
Circle Na. 280 on Readers' Service Card 



gle door. Six shelves in en Reader Service Card 
each chamber. 

Circle No. 242 VacTorr Vacuum 
on Reader Service Card Pumps and 

4141/74< < New Temptrol Equipment 
Model 254 The VacTorr line is your 

Dual-purpose bath and cir- source for all your vacuum 
culating system saves equipment-quiet me- 
time with new direct dial chanical pumps, diffusion 
temperature control that pumps, fittings, gauges, 
you can set and forget. traps, pumping station and 
Operating range is -iS'C associated system ele- 
to +150'C. Bath volume ments, supplies and acces- 
is 2? gals., pumping ca- sories. 
pacity 260 GPH, circulates Circle No. 249 
up to 15-foot head. on Reader Service Card 

Circle No. 243 
on Reader Service Card -I- 

Shaker Baths ____________________________________ 
Temperature control to 
?.03'C and variable os- 
cillation for all types of Freas? Low Temp 
chemical/biochemical re- 

4< ' .4 actions. Latest solid-state Incubators/BOD 
technology-automatic Cabinets 
374C set button. Accommo- Great capacity-full 17 < 4< 

dates any combination of cu. ft. Solid-state controls 
glassware. Gassing hoods, - utmost dependability. 
cooling coils available. Wide temperature range- 
Guaranteed 5 years or 50 from -10<C to 50<C. uni- 
million oscillations. formity-a precise ? Q34 

Circle No. 244 at 204C. Models available 
4,. <-.es.<.'.?ae..'.-<ee-..-'.e I - on Reader Service Card for photosynthesis and 4<4<4<4?< ?.< < 

?< T diurnal simulation. 
Extraction Racks Reader Service Card 

Six-unit and two-unit mod-  Circle No. 250 
I els, 300-watt individually Laboratory Clamps 

controlled heaters, tem- You name it - -. Precision's 
perature range-390' to got it! A complete line with 
775'F. Complete with sup- the right clamp for every 
port rods and clamps. 'In laboratory need. Also 
applications requiring the unique Lab-Frames? for 

*  dichromate oxygen demand sturdy, versatile set-ups. 
(COOl test, their 300-watt All constructed of PS 
heaters are ideal Alloy? for strength, dura- 

Circle No.245 bility and corrosion resist- 
on Reader Service Card ance. Circle No. 251 

on Reader Service Card 

Thelco?Ovens Big Jack?! 
and Incubators Little Jack? 

Reliability and uniformity Sturdy, adiustable plat- 
have kept Thelco the lead- form for heavy flasks, hot 
ing name in constant tem- plates, heating mantles, 
perature equipment for 50 baths or complicated glass- 
years. Mechanical or gray- ware set-ups ... precisely 
ity convection and vacuum controlled lifting up to 100 <> 

models for every need. Our lbs. Little Jack is designed <?. 

published thermocouple for micro and semi-micro ?< 

performance tests of uni- work. 
formity are guaranteed. Circle No. 252 

Circle No. 246 on Reader Service Card 
on Reader Service Card VacTorr 20 

4< Auto-Aquatrator? New Direct-drive 
Performs KF titrations au- Vacuum Pump 
tomatically.Auto-Aquatrator Readily portable-size lust 
handles any organic or in- 4i/2" x 7" x 10", weighs 
organic giving quick, accu- only 17 pounds. High ef- 
rate and consistent results ficiency performance-20 
reproducible to ?0.025 liters/mm. free air capac- 

7 . ml. of titrant. Non- ity, 5 microns Hg (5 x 10-i 
automatic Aquatrator? of- Torrl ultimate vacuum. 
fers same accuracy-plus Quiet-75 decibels ("A" .< 

economy. Scalel 3" from pump. Safe <.?< 

Circle No. 241 -no external moving < ' 

on Reader Service Card parts. Circle No. 253 

on Reader Service Card 
GCA/Precision Scientific 
3737W. Cortland St., Chicago, IL 60647. 
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The snialler 

the sanspie, the uciore 

you need our 
DI"'gliii""I El I' r. 

When you have something really vat- < presently on the market. 
uabI4"" - .11k4""""a radio""ctive cocktail or ' lt's..a fully i.n ert system 
a""IirTited sam pie.. . you" can't'aftord "' """""" 

to waste even"' a"'few""rn'icro- < < ? ....... when..... samples... ...f.rom .1 
Your must be p1 to I ml may be liters, dIlution diluted with a solvent 

precise and reproducible, volume of up to 10 ml. 
using the least amount of Syringes for the dis- 
sample possible. penser range from 
Now there is a device sophis-  and are 
 this ' . < both inexpensive and 
delicate task the way it should interchangeable in 
 done, quick!y and accurately. 
Hamilton's new Digital Diluter. A < ' Its easy to operate. You digitall 
completely new system employ < 14441< set the volume you want fro 
ing adve"nced digital' electro'nics;"" 4<'.''< < each sr"e"""---push the buttons 
It will pick up sample vol- '?'.< and a precise electronic motor 
umes as low as 10 MIs drives the syringe plunger to'<' 

at betterthan +1 /o ' < ' < '??<' " ' "< ' '< the exact vo '" lume. """""""""""' 
and will dls 

pense volumes at 
reproduciitities up 
to ?0 05O/0 4< ?7 

flushing the system require 
liquid than any other sys 

'?. 44<414414441'4441417 

441.5.4.4 .4< <444. ? 447'.<41 

<4<' '?<' <'4' '.4 4?4<4'4<44?<4/44<44.. 4<441'.'.4<444?'.'.44..4'.<.'.<.?<.'.??4? 4'. 

<P 4?<4?<41%414.<4'.?44</7?<4144<4</4/4?4?.<'. 454?54<444<4?.4?'.?<4?<4<4'? <4< 

f<ZI< .54<41/441.4<4<5441 41 441 5/'.54/ j(<4.'.'.v4 <'zr  



LETTERS 

Brinkunann Jensen's Address at APA Meeting 

In a briefing (News and Comment, 19 pHisolytes. Sept., p. 978) concerning my address be- 
fore the American Psychological Associa-  C81.... F 1.1... " tion (APA) annual meeting in Chicago, it 

stated, "Some APA officials were un- 
comfortable about having Jensen on the 

amphol tes 
program at all, and were irritated that Jen- '..'.< 

r sen, in a press release, appeared to repre- 
141W 1506 4 ctnc sent himself as having been invited by the ' leadership of APA when he was in fact in- 

vited by the division of educational psy- multi 
chology." 

4<4<4 4 4 < 1 <41 ?<41 ' The only press release that was issued eleinent 
<4?<544<?< ?'41/7<44<14<'. was written and sent out by the Office of 

414<4'. ??< Public Information of the University of trace 

California, Berkeley, and contained just analysis 
?<'4' <'.'?4'?'.'.".? one sentence concerning the status of my Look what it found in friend fruit fly. Once 

?4<4?<4<4<41'<1<4<4<4<'?'<4< presentation, as follows: "Jensen reported again the unique capabilities of the new 
KEVEX X-ray energy spectrometer have his findings this afternoon (Tuesday, Sept. given a scientist more analytical information 

?<7'.. ?<1< ? .441<4<41414<4< <4.?4<41'.4.? 2) in an invited paper at the 83rd Annual about his sample than he anticipated. 

444414 ?< Convention of the American Psychological Generally speaking, X-ray energy spectrom- 
44 '. < <?44. Association pro- etry (XES) has become an accepted technique 

in Chicago." The official because it rapidly analyzes up to 81 ele- 
gram of the APA convention lists my pa- ments simultaneously and non-destructively, 
per in two places (pages 163 and 215) un- with little or no sample preparation. 
der the heading "Invited Addresses on However, when you have an analysis-quan- 
Test Bias." titative or qualitative-that calls for low con- centration detection in a small sample mass 

ARTHUR R. JENSEN such as this fruit fly, it's beyond the scope 
Institute of Human Learning, of ordinary X-ray energy spectrometers. Only a high-intensity system with a secondary tar- 
University of California, Berkeley 94720 get that emits pure mono-chromatic X-rays 

with low background can produce results 
such as shown here. And only KEVEX has a 
high-intensity (2,000 or 3,000 watt) XES 

Oil Spill Effects system for trace analysis in the less than 
100 parts-per-billion range for many ele- 
ments in organic matrices. That's why the 

The article by Mark Panitch, "Offshore man with the fruit fly came to us. It might 
pay you to do the same. Here's how to go 

drilling: Fishermen and oilmen clash in about it: 
Alaska" (News and Comment 18 July, P Phone (415) 697-6901. Ask for the APPLI- 
204), contains several quotations regarding CATIONS DEPARTMENT. We'll discuss the 
research findings from the Auke Bay Fish- possibility of a free feasibility study using 

your sample. Don't be bashful; we want to 
4< ?< ?, eries Laboratory of the National Marine hear from you. 

Fisheries Service (NMFS). Some of these If you'd like to peruse our literature first, 
statements are largely speculative, some fine. Call, write or circle the number below 

Because they contain more are preliminary, and others are solidly for a free brochure. 

amphoteres than other ampholytes, backed by past or ongoing research. 

Brinkmann pl-lisolytes provide a wider In the first category, I meant by the * general pH range from pH 2 to 10. 
pHisolytes are also available in eight statement "Any spill situation will exceed 
individual pH ranges each with a span these [LD50] values even at depth" that any KEVEX Corporation Analytical Instrument Division 
of 2 pH units, from pH 2 4 to pH 9-11. major crude oil spill situation in which the 898 Mahler Road, Burlingame, CA 94010 

pHisolytes are composed of mixing energy (such as storm-driven Phone (415) 697-6901 
amphoteres synthesized from aliphatic waves) is sufficient to result in the forma- 
polyamines with primary, secondary 
and tertiary amines and guanidine tion of oil emulsions at depth (as occurred - -- - 

groups. They range in molecular in the Chedabucto Bay, Nova Scotia, spill 
weight from 400 to 700 and are easily of Bunker C fuel oil) will likely produce 
separated from proteins by gel water-soluble oil concentrations at depth 
filtration techniques. pHisolytes come in which these LD55 values (1 to 5 parts per 
in sterile vials of 25 ml; each batch is million as determined by infrared spectro- 
tested for buffering capacity and ... photometry) are exceeded. The duration 
adsi"rpti'on - 

For literature, just write: Brinkmann and extent of these water-soluble oil con- 
lnstruments, Cantiague Rd, Westbury, centrations depends upon circulation pat- 

11590 In canada: 50 Galaxy terns, flushing rates, and sediment loads in 
Blvd, Rexdale (Toronto), Ont. the spill area. The potential for these The KEVEX fruit fly multi-element analysis. Ob- 

NY. 
mum detection for lead was found to be 5 nano- values occurring will be greatest in areas ject: detect trace amounts of lead. Result: mini- 

w ruiiiiuaiu of poor flushing and circular gyres. My grams. Also detected were iron, copper and zinc. 
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LETTERS 

Brinkunann Jensen's Address at APA Meeting 

In a briefing (News and Comment, 19 pHisolytes. Sept., p. 978) concerning my address be- 
fore the American Psychological Associa-  C81.... F 1.1... " tion (APA) annual meeting in Chicago, it 

stated, "Some APA officials were un- 
comfortable about having Jensen on the 

amphol tes 
program at all, and were irritated that Jen- '..'.< 

r sen, in a press release, appeared to repre- 
141W 1506 4 ctnc sent himself as having been invited by the ' leadership of APA when he was in fact in- 

vited by the division of educational psy- multi 
chology." 

4<4<4 4 4 < 1 <41 ?<41 ' The only press release that was issued eleinent 
<4?<544<?< ?'41/7<44<14<'. was written and sent out by the Office of 

414<4'. ??< Public Information of the University of trace 

California, Berkeley, and contained just analysis 
?<'4' <'.'?4'?'.'.".? one sentence concerning the status of my Look what it found in friend fruit fly. Once 

?4<4?<4<4<41'<1<4<4<4<'?'<4< presentation, as follows: "Jensen reported again the unique capabilities of the new 
KEVEX X-ray energy spectrometer have his findings this afternoon (Tuesday, Sept. given a scientist more analytical information 

?<7'.. ?<1< ? .441<4<41414<4< <4.?4<41'.4.? 2) in an invited paper at the 83rd Annual about his sample than he anticipated. 

444414 ?< Convention of the American Psychological Generally speaking, X-ray energy spectrom- 
44 '. < <?44. Association pro- etry (XES) has become an accepted technique 

in Chicago." The official because it rapidly analyzes up to 81 ele- 
gram of the APA convention lists my pa- ments simultaneously and non-destructively, 
per in two places (pages 163 and 215) un- with little or no sample preparation. 
der the heading "Invited Addresses on However, when you have an analysis-quan- 
Test Bias." titative or qualitative-that calls for low con- centration detection in a small sample mass 

ARTHUR R. JENSEN such as this fruit fly, it's beyond the scope 
Institute of Human Learning, of ordinary X-ray energy spectrometers. Only a high-intensity system with a secondary tar- 
University of California, Berkeley 94720 get that emits pure mono-chromatic X-rays 

with low background can produce results 
such as shown here. And only KEVEX has a 
high-intensity (2,000 or 3,000 watt) XES 

Oil Spill Effects system for trace analysis in the less than 
100 parts-per-billion range for many ele- 
ments in organic matrices. That's why the 

The article by Mark Panitch, "Offshore man with the fruit fly came to us. It might 
pay you to do the same. Here's how to go 

drilling: Fishermen and oilmen clash in about it: 
Alaska" (News and Comment 18 July, P Phone (415) 697-6901. Ask for the APPLI- 
204), contains several quotations regarding CATIONS DEPARTMENT. We'll discuss the 
research findings from the Auke Bay Fish- possibility of a free feasibility study using 

your sample. Don't be bashful; we want to 
4< ?< ?, eries Laboratory of the National Marine hear from you. 

Fisheries Service (NMFS). Some of these If you'd like to peruse our literature first, 
statements are largely speculative, some fine. Call, write or circle the number below 

Because they contain more are preliminary, and others are solidly for a free brochure. 
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and tertiary amines and guanidine tion of oil emulsions at depth (as occurred - -- - 

groups. They range in molecular in the Chedabucto Bay, Nova Scotia, spill 
weight from 400 to 700 and are easily of Bunker C fuel oil) will likely produce 
separated from proteins by gel water-soluble oil concentrations at depth 
filtration techniques. pHisolytes come in which these LD55 values (1 to 5 parts per 
in sterile vials of 25 ml; each batch is million as determined by infrared spectro- 
tested for buffering capacity and ... photometry) are exceeded. The duration 
adsi"rpti'on - 

For literature, just write: Brinkmann and extent of these water-soluble oil con- 
lnstruments, Cantiague Rd, Westbury, centrations depends upon circulation pat- 

11590 In canada: 50 Galaxy terns, flushing rates, and sediment loads in 
Blvd, Rexdale (Toronto), Ont. the spill area. The potential for these The KEVEX fruit fly multi-element analysis. Ob- 
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prediction is partially based on the results M<O1ULAR LABORATORY 
of studies of the behavior of oil-water mix- 
tures in our laboratory, but more data on TtU 

s.Y. soluble concentrations of crude oil result- INSTRUMENT 5LII the distribution and dynamics of water- ing from oil spills under a variety of en- AMOULAR SYSTEM OV ANALOG 
vironmental conditions is needed to cor- '""A N D OtGITAL. ELaThONlcsEQ? 
relate laboratory bioassays with real spill """"""""""" PROGFAM CONTROL, Sl$N....t.. sY'I.I. 
situations. <'"""""''0' < 

Furthermore, because of the dynamic < 44< '. < THESIS,< ANALYSIS, 
complexities of oil in contact with biologi- ANO tYATA ACQUlSl2 
cal systems and the specificities of various TION,:9 
chemical methods, determination of LD50 
values with other analytical techniques in 
addition to infrared spectroscopy (ultra- 
violet and fluorescent spectroscopy, gas 
chromatography, and mass spectroscopy) 
may be necessary before we can obtain ' #"' ' < < 4 < 

complete information on the relative and 
synergistic toxicities of various compo- < 

nents of crude oil. Thus, LD values quot- 
ed in the article (based on infrared data) '?< '' 7?<\ '< 

should not be viewed as the final answer 
with regard to the toxicity of crude oil. 

Comments on the relative shrimp pro- ? 4<s'.41i.' N <''4". 

duction of Kachemak Bay and the Gulf of 
Mexico by Evan Haynes, as they appear in 
the article, may be misleading to the read- ?< < 4<'.. 

er. On the basis of catch per unit effort,the 
shrimp production of Kachemak Bay may < ?'.<".< 

indeed exceed ten times the average catch 
rate in the Gulf of Mexico. This type of 
comparison is probably not valid, however, 
since the Kachemak Bay shrimp fishery is 
a day fishery with little effort being ex- 
pended in locating shrimp, while the Gulf 
fishery is typified by fishing trips of 2 to 27 
days during which considerable effort is ex- 
pended on exploratory fishing. There is no 
doubt that Kachemak Bay is an extremely I 
productive area where shrimp production 
may be equivalent to or exceed some of the ' <9 
most productive areas in the Gulf of Mexi- '.ApplICat1os in Psyoho 
co  aCOUStICS Biofeed 

Other comments identified by Haynes as 'back Electrphyslo 
speculative in nature are supported by 
available data. The existence of anticyclon- logy PsychopharmacoIQgy;Pt""ysi9s, 
ic circulation or low flushing rates in outer Engineering MelCire Earth S.oience, 
Kachemak Bay is strongly suggested by 'and BehaVior Research. 
NMFS current meter data, drogue studies 
by the Alaska Department of Fish and Modules - Precision Bipolar Comparator, Dual Switch Input, 6-Channel TTL/Computer Input 
Game, and by Haynes' data on larval Buffer, Voltage Controlled Oscillator, Contact Input (Drinkometer), Voice Actuated Switch with 
shrimp and crab distribution. Haynes sug- Microphone, Dual And/Nand Gate, Dual Or/Nor Gate, 4-Bit Decoder/Memory, Programmable 
gests a circular current in the area holding Probability Gate, Dual RS/T Flip Flop, Programmable 8 Bit Counter, 10-Position Forward/Re- 
larvae hatched there for several months, verse Stepper, Predetermining Counter, Precision Time Base, Dual One Shot, Adjustable One S hot Timer, Interval Timer, Universal Timer, Variable Interval Timer, 5-Unit Power Driver, 6- but larvae may also be carried in and out Channel TTL/Computer Output Buffer, AC Output Control, Skin Resistance Module With 
of the bay by prevailing currents. There- Electrodes, Temperature Module With Thermistors, Bioamplifier/Coupler With Electrodes, Delta 
fore, the accumulation of larvae may result Detector/Filter, Alpha Detector/Filter, Theta Detector/Filter, Beta1 Detector/Filter, Beta2 flushing rate in the area Detector/Filter, Following Integrator, Voltage Controlled Amplifier, 8 Bit Prog. Amplifier/D-A from the low Converter, Gated Linear Summing Amplifier, Fixed Gain (10) Amplifier, Invert/Offset Amplifier, 
rather than a circular flow per se. Im- Noise Generator, Precision Signal Generator, Audio Mixer/Power Amplifier, Selectable 
portant unknown factors are the duration Envelope Shaped Rise-Fall Gate, 8-Bit Programmable Attenuator (256 levels) plus over 20 other 
and seasonal persistence of the current and modules for termination, interfacing, control, and display. 
the circulation at depth. '.<'< <  Ikag'.y.r'taaAAr-&a-rd-. ,&, 

The article by Panitch is well written ? ?. ',../LJL.DI.../LJKIV II'J)IKUIVItIVI, II<VL. 
and, as a whole, appears to be the type of  

/441414Q41 objective reporting one expects from Sci- .< < < <'. Box 25.5 1 * LEHIGH VALLEY, PA. * 18001 
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ence. However, several errors in spelling Age and Tenure 
are readily apparent to Alaskan readers, N E W namely Kasitsna Bay, not Kisitsna Bay; Since a journal such as Science should 

Evan Haynes, not Evans Haines; and Tony stress facts rather than fiction, I was con- 

The $175,000 NMFS toxicity study Press (18 July, p. 126). Press states that u ire d 

Mecklenburg, not Tony Micklenburg. cerned when I read the editorial by Frank 
mentioned in the article was cooperatively there "are many university scientists in the 
funded by a group of oil companies includ- age range 55 to 65 who believe that their 
ing the Shell Oil Company, Union Oil contributions to science are behind them." re a d in g 
Company of California, Standard Oil Since he is below this most productive age 
Company of California, Marathon Oil range, I assume his statement is not a self- 
Company, Phillips Petroleum Company, appraisal. It may relate to some scientists 
and Texaco, Inc. All comments in the in his department, but I am confident that from Waters - the Liquid 
article by investigators associated with this it is not typical of my associates. Chromatography People 
project and other NMFS studies should be As a scientist in this alleged obsolescent 
regarded as personal opinions and not age range, who is in his most productive 
official NMFS positions or those of the years, I am aware of juvenile propaganda 
funding organizations. which has resulted in many forced early re- LC components and 

JOHN F. KARINEN tirements of productive scientists and limi- Supplies Catalog. 
A uke Bay Coastal Fisheries Research tations on earned income by those receiv -____________ 

Center, National Marine Fisheries ing social security benefits. However, I am 
' """"'' 16 pgs< A complete listing 

Service, A uke Bay, Alaska 99821 unaware of any facts that might be used to '.'.<?'.? I 
References support such unsound edicts. >  of components required 

/494f4<s7 for high performance 
liquid chromatography 

1. K. w< Osborn, B. w< Maghan, S. B. Drummond, With regard to the alternate careers sug- 
Gulf of Mexico Shrimp Atlas (Government Print- gested by Press for these discarded scien- systems< Ask for DS 012< 
ing Office, washington, DC, 1969), PP i?20< tists, I have worked in local government 

and in foreign technical assistance pro- '-<---__________ 

Circle No. 67 on Readers' Service Card grams, taught science at a small college, 
written textbooks, and served as a staff 

Lost Strain of Rats member of professional and educational Analysis of Fossil Fuels by 
organizations. Was I mistaken when I con- __ Liquid Chromatography. 

The National Multiple Sclerosis Society sidered such assignments as worthwhile ?-?-<---< 12 pgs. Describes a van- 
has been interested in the use of experi- contributions? ;'.<"< " <' ety of LC techniques 
mental allergic encephalomyelitis (EAE) I doubt that my experienced colleagues, ??<4< < used to separate and analyze fossil fuels, re- 
as a laboratory model for evaluating the such as Robert A. Alberty (age 54), Paul <{ < < fined oils, and environ- 
efficacy of drugs for therapeutic treatment Doty (age 55), William Doering (age 58), >'.<'< mental pollutants. 
of multiple sclerosis. Such an evaluation is R. B. Woodward (age 58), Glenn Seaborg < < Ask for AN 154< 
made difficult by the tendency of most (age 63), Norman Hackerman (age 63), or ______ 

strains of rats to recover relatively rapidly Melvin Calvin (age 64), would agree with Circle Na. 68 on Readers' Service Card 
and spontaneously from EAE. Press's proposal. Perhaps they, like myself 

From 1968 to 1971, scientists at the Up- (age 63), would appreciate hearing of any Analysis of 
john Company did an important series of factual data showing that their contribu- Pharmaceutical Products. 
therapy experiments (1) using a strain of tions are behind them. Please say it isn't  12 pgs< A useful guide to 
Wistar rats from Manor Farms. In this so, Dr. Press. OF 

EAE was easily produced and the RAYMOND B. SEYMOUR PHARMACEUTICAL assaying drug products strain, PRODUCTS faster and more econom- 
paralysis lasted for many weeks, so the Department of Chemistry,  1 cally by LC< Cough 
therapeutic effects of drugs could be eval- University of Houston, '... < < preparations, antibiotics, 
uated with ease. Houston, Texas 77004 -?'.""' vitamins, tranquilizers and other product sep- 

Unfortunately, this strain of rats is no '.<< 4<4<4<;  arations are described. 
longer maintained commercially and may I cannot understand Seymour's re <--- Ask for AN 138< 
very well have been lost. If any scientists 

sponse to my modest proposal that those Circle No. 69 an Readers' Service Card presently possess breeding colonies derived scientists in the age range 55 to 65, who 
from Wistar rats obtained from Manor themselves believe they can contribute 
Farms during the period from 1968 to more to other endeavors than academic from 
1971, the society would appreciate the op- research, be allowed to do so in a respect- 
portunity to obtain and test some of these able and financially rewarding manner. 
animals. 

HARRY M. WEAVER I am just as aware as Seymour of the many important contributions made by National Research Programs, scientists over the age of 55, and I would - 

National Multiple Sclerosis Society, be the last one to tamper with this reservoir W A lL R S 257 Park A venue South, New York 10010 of talent. 
References FRANK PRESS ASSOCIATES 

1. M< E< Greig, A. J< Gibbons, G< A. Eiliott,J< Phar- Department of Earth and Planetary 201 Maple Street, Milford, Ma 01757 
macal. Exp< Ther. 173, 85 (1970); G< A. Elliott, A< Sciences, Massachusetts Institute of Telephone (61 7) 478-2000 
J. Gibbons, M. E. Greig, Arch. Jot. Pharmacodyn< Technology, Cambridge 02139 The Liquid Chromatography People 
Ther. 204, 62 (1973). 
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AMERICAN ASSOCIATION FOR Federal Intervention in Universities 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presentation University presidents and other spokesmen are beginning to state publicly 

and discussion of important issues related to the advance- what they have been saying privately*. Congress and the federal bureaucracy 
ment of science, including the presentation of minority or 
conflicting points of view, rather than hy puhlishing only are increasing their many modes of interference with universities. No institution 
material on which a consensus has heen reached. Accord- is immune, and indeed the more prestigious one is, the more it is an object for 
ingly, all articles puhlished in Science-including editori- attack. A common device is the ultimatum with a short deadline: If you do not 
als, news and comment, and hook reviews-are signed and 
reflect the individual views of the authors and not official do such and such, your grants and contracts will be cut off. 
points of view adopted hy the AAAS or the institutions For some schools the confrontation is not dramatic, it is piecemeal. There are 
with which the authors are affiliated, at least 12 federally mandated programs that cumulatively impinge on the fi- 

Editorial Board nancial health of all universities. The American Council on Education has 
1975 

H. S. GUTOWSKY DONALD LINOSLEY stated that one large public university's annual expenses for implementing fed- 
N. BRUCE HANNAY RUTH PATRICK eral programs increased from $438,000 to $1.3 million between 1965 and 1975. 
DONALD KENNEDY RAYMOND H. THOMPSON During the same period a large private university's expenses increased from 
DANIEL F. KOSHLAND, JR. 

1976 $1 10,000 to $3.6 million, and a private college's $2,000 to $300,000. The mone- 
ALERED E. BROWN FRANK PRESS tary expenditures are only part of the costs. They do not reflect the diversion of 
JAMES F. CROW FRANK W. PUTNAM effort from scholarship to attention to federal demands. 
HANS LANDSBERG MAXINE SINGER 
EDWARD NEY ARTHUR M. SQUIRES Until about 1960 government involvement in academia was not great and in- 

Editorial Staff terference was minimal. But in the late fifties, federal grants for research started 
Editor to become a substantial factor in university budgets. The government chose to 

PHILIP H. ABELSON demand detailed accounting for individual grants. Since that time, the fastest 
Publisher Business Manager growing component at many universities has been the business office. The six- 
WILLIAM D. CAREY HANS NUSSBAUM ties also brought a weakening of the status of presidents of universities. A con- 

Managing Editor: ROBERT v. ORMES tributing factor was the Vietnam war, but the federal grants system also played 
Assistant Editors: ELLEN B. MURPHY, JOHN E. RINGLE a major role in diminishing the authority of university leaders. In addition, the 
Assistant to the Editors: PATRICiA ROWE sudden termination of large federal fellowship programs which had previously 
News and Comment: JOHN WALSH, Editor; PHILIP M. grown rapidly caused substantial financial problems. 

BOEFEY, LUTHER J. CARTER, BARBARA J. CULLiTON, CON- Thus, in the seventies the leaders of universities were ill-equipped to deal de- 
STANCE HOLDEN, DEBORAH SHAPLEY, NICHOLAS WADE. 
EditorialAssistant, THOMAS J. SEHLER cisively with Washington and its agents. In consequence, the universities are 

Research News: ALLEN L. HAMMOND, WILLIAM D. now forced to cope with laws, proposed laws, regulations, proposed regulations, 
METZ, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR L. 
ROBINSON, GINA BARI KOLATA, FANNIE GROOM and authority-grabbing bureaucrats. The laws are proposed and enacted for 

Book Reviews: KATHERINE LIVINGSTON, LYNN MAN- worthy purposes, such as occupational safety, fair employment, or social secu- 
FIELD, JANET KEGG rity. Each of itself is laudable and defensible. But their total impact on the fi- 

Cover Editor: GRAYCE FINGER nancial and intellectual life of the universities is severe. Moreover, the laws are 
Editorial Assistants: JOHN BAKER, ISABELLA BOULDIN, subject to interpretation by the Executive Branch. Enforcement of regulations is 

MARGARET BURESCH, ELEANORE BUTZ, MARY DORFMAN 
SYLVIA EBERHART, JUDITH GIVELBER, CAITILIN GORDON in the hands of local agents, who often extend federal interference with univer- 
CORRINE HARRIS, NANCY HARTNAGEL, OLIVER HEAT- sity affairs. For example, auditors from the San Francisco office of the Depart- 
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ROCKWOOD, LEAH RYAN, Lois SCHMITT, RICHARD SEMI- ment of Health, Education, and Welfare have been pushing around the Cali- 
KLOSE, YA Li SWIGART, ELEANOR WARNER fornia State University and College System. They demand that anyone paid on 

Guide to Scienttlc Instruments: RICHARD SOMMER a federal project account for his or her total effort and that the schools change 
Membership Recruitment: GWENDOLYN HUDDLE; Sub- their payroll systems, under the threat that noncompliance will result in with- 

scription Records and Member Records: ANN RAGLAND holding of letters of credit. 
Advertising Staff A saddening development in the federal approach to universities in the past 

Director Production Manager decade has been a shift from offerincr inducements to threatenina nunishments 
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Advertising Sales Manager: RICHARD L. CHARLES This is especially significant in the area of fair employment practices. The uni- 
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ville H Sewell. Prentice-Hall, Englewood Cliffs, North Billerica, Mass. 01862 
NJ, 1975. xii, 300 pp., illus. Cloth, $9.95; paper, (617) 667-5116 
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Fast Reactions. J. N. Bradley. Clarendon 
(Oxford University Press), London, 1975. x, 122 
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A Field Guide to Reptiles and Amphibians of 
Eastern and Central North America. Roger 
Conant. Illustrated by Isabelle Hunt Conant. 
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pp. + plates. Cloth, $10; paper, $6.95. The Pe- 
terson Field Guide Series, 12. 

A Field Guide to Western Mushrooms. Alex- 
ander H. Smith. University of Michigan Press, 
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Green Algae. Structure, Reproduction and 'K ' 
Evolution in Selected Genera. Jeremy D. Pick- 
ett-Heaps. Sinauer, Sunderland, Mass., 1975. < < I 
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Group Psychotherapies for Children. A Text --> I 
book. S. R. Slavson and Mortimer Schiffer. In- j ' H 
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loquium, Detroit, Feb. 1974. E. S. E. Hafez and 
J. R. Reel. Ann Arbor Science, Ann Arbor, 
Mich., 1975. xii, 156 pp., illus. $10. Perspectives 
in Human Reproduction, vol.1. -U- 

IARC Monographs on the Evaluation of the 
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Carcinogenic Risk of Chemicals to Man. Vol.7, Buchier's new fraction collector has muc.h more 
Some Anti-Thyroid and Related Substances, going for it than a pretty new face. It is equipped 
Nitrofurans and Industrial Chemicals. Inter- "'"" """"''standard'features'you just"can't find"'on' other fra'""''" 
national Agency for Research on Cancer, Lyon, 
France, 1974 (U.S. distributor, Q Corp., Al- collectors. The Alpha 200 is complete for time, d 
bany, N.Y.). 326 pp., illus. Paper, $13.80. """"' "'and volume modes of'collecti'or"; It has  200"tub 

IgG-Subklassen der menschlichen Immunglo- capacity, yet measures less than 1? sq. feet an 
buline. Immunochemisehe, genetisehe, biolog- '"' fit into an ordinary household' refrigerator. Reliable 
isehe und klinische Aspekte. A. Morell, F. Skva- '. ""'"'" 100 X solid state circuitry, a liftoff collection pIe 
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Bottorif, Paul Merritt, and Donald Ross. 1327 Sixteenth Street 
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1 3'  The International Bureau of Weights and 
Toe LUW -leltiI' Measures 1875< 1975. Chester H. Page and Paul 

Vigoureux, Eds. Translated from the French. 
* National Bureau of Standards, Washington, 

ThatHasitAl! ? "'""""""""""' Documents, Washington, D.C.). viii, 248 pp., 3 D.C., 1975 (available from Superintendent of 

illus. Paper, $3. National Bureau of Standards 
Revco's IR-1705 Special Publication 420. 

Introduction to Modern Biochemistry. P. _________ I < Karison. Translated from the German edition Totally new. .and totally 
manufactured by Revco, the (Stuttgart, 1974) by Charles H. Doering. Aca- 
_________________________________ I demic Press, New York, ed. 4, 1975. xiv, 546 

world's leader in UltraLow? < I < pp., illus. $15.95. ' An Introduction to Numerical Classification. 
temperature equipment. The H. T. Clifford and W. Stephenson. Academic 
IR-1705 is not adapted but < Press, New York, 1975. xii, 230 pp., illus. 

_______________ $19.50. 
engineered and constructed Introductory Algebra. Dennis Bila, Ralph 

from the ground-up for your """'"' """"""""'<"' Bottorff, Paul Merritt, and Donald Ross. Worth, New York, 1975. xx, 610 pp., illus. Pa- 
low-temp incubator needs. ' per, $9.95. 

Invertebrate Immunity. Mechanisms of In- Capacity: 17ft3/476 liters. vertebrate Vector-Parasite Relations. Papers 

Temperature range: + 50G. to < from a workshop, Bethesda, Md., Apr. 1974. 

+450C./+410F. to +1130F. Karl Maramoroseb and Robert E. Shope, Eds. 
Academic Press, New York, 1975. xii, 366 pp., 

And, it's all backed-up by For additional information, Contact: illus. $16.50. 
Learning about the Built Environment. Educa- 

Revco performance, depend- Curtin-Matheson, Fisher Scientific, tional Facilities Laboratories, New York, 1974 
Products, VWR Scientific. (available from National Association of Ele- ability and warranty! Scientific 

In Canada: Can Lab, Fisher Scientific, mentary School Principals, 1801 N. Moore St., 
Ingram & Bell. Arlington, Va.). 88 pp., illus. Paper, $3. 

Lebesgue's Theory of Integration. Its Origins 
and Development. Thomas Hawkins. Chelsea, 

ER EV C O INC. New York, ed. 2, 1975. xvi, 228 pp., illus. $9.50. 

1100 Memorial Drive * West Columbia, S.C. 29169 Lymphoproliferative Diseases. David W. Mo- 
Cable: Revco lander, Ed. Thomas, Springfield, 111., 1975. xx, 

803/796-1700 TWX: 810- 666-2103 570 pp., illus. $39.50. 
Circle Na. 297 on Readers' Service Card Magnetic Oxides. D. J. Craik, Ed. Wiley-In- 

terscience, New York, 1975. Two volumes, illus. 
________________________ __________________________________________________ Part 1. xxii + pp. 1-482. $42. Part 2. xxii + pp. 

483-798. $42. 
Man and Computer. Proceedings of a confer- PA R R ence, Bordeaux, Sept. 1972. M. Marois, Ed. 

North-Holland, Amsterdam, and Elsevier, New 

I... A B "  A T 0 R Y York, 1975. 610 pp., illus. $74.95. Man and the Environment. An introduction to 
Human Ecology and Evolution. Arthur S. 

R E A C T 0 R S Boughey. Macmillan, New York, and Collier 
Macmillan, London, ed. 2, 1975. xii, 576 pp., 
tllus. Paper, $8.95. 

The Management of Compensation. Allan N. 
Nash and Stephen J. Carroll, Jr. Brooks/Cole, 

Bench mounted and Monterey, Calif., 1975. xvi, 304 pp. $995. Be- 
floor s t a n d m ode 1 havioral Science in Industry Series. 

in six convenient sizes: Marine Ecology. A Comprehensive, In- 
tegrated Treatise on Life in Oceans and Coastal 

300 ml to one gallon. Waters. Vol. 2, Physiological Mechanisms. Part 

2. Otto Kinne, Ed. Wiley-Interscience, New 
York, 1975. xvi + pp. 45 1-992, illus. $49.50. 

The Mathematical Theory of Diffusion and 
_________________________ Reaction in Permeable Catalysts. Vol.. 2, Ques- 

Provide all of the < ' ' tions of Uniqueness, Stability, and Transient 
facilities needed for Behaviour. Rutherford Aris. Clarendon (Oxford 
applying heat, pressure Untversity Press), New York, 1975. xiv, 218 pp., 

illus. $25.75. 
and agitation to a wide Mechanics of Polymers. R. G. C. Arridge. 
variety of chemical < Clarendon (Oxford University Press), New 
operations at pressures < York, 1975. x, 246 pp., illus. $21. 
to 2000 psig and tem- ________________________ Mechanisms of Regulation of Plant Growth. 
peratures to 35O C Papers from a symposium, Palmerston North, 

New Zealand, Aug. 1973. R. L. Bieleski, A. R. 
Ferguson, and M. M. Cresswell, Eds. Royal So- 

write or phone for our ciety of New Zealand, Wellington, 1974. liv, 934 
Pressure Reactor Catalog pp., illus. Paper, NZ$16. Bulletin 12, The Royal 

Society of New Zealand. 
Medicinal Plants Vol. 1. Papers by Vimala 

Ramalingam, N. Singh, H. C. Mital, and others. 
MSS Information Corp., New York, 1974. 162 
pp., illus. $17. 
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THE NEW NARCOMATICTM -760C 
FLOWMETER Ultra-Cold. 

96o C 

*  ? L<JL < < Ultra-Colder. 
Both from Kelvinator Commer- 
cial. Upright drops to -760C. 

THE FIRST NON -OCCLUSIVE ZERO FLOWMETER Ultra-cold. Chest model dips - 

TI-LtT NEVER NEEDS NULLING. to -960C. Ultra-colder. Up- 
The new no-null circuitly virtually eliminates faulty flow right's six French doors open 

readings due to movement, poor fit, or the proximity o individually. And you can 
surgical instruments to the probe. The special "Zero- label each door to know what's 
Offset' control removes errors inherent in all probes. inside. Easy labeling for what's -?< / <''< ""'4? under the chest's stainless steel As a result, set-up and calibration procedures are sim- sliding lids, too. Want more? 
plified. The reliable Narcomatic system allows you to start Automatic alarm systems? 2" 
your readings with a true zero on the digital read-out, see portholes for recorders? The 
the flow rate in milliliters or liters per minute, and record Kelvinator Commercial name? 
mean and/or pulsatile flow simultaneously. You got them. Don't be caught 

In all probability, your present probes will be com- in the cold without ultra-cold. 
patible with the Narcomatic Flowmeter. (Although you Contact J. E. Hirssig at Kelvinator \ 
might like to see Narcos new probes with built-in zero- Commercial, the company that knows 
offset control.) how to give you 12 cubic feet of the best cold you ever had. 

After proving itself in exhaustive clinical tests, the new Upright UC-105 (-760C/- 1050F) Chest UC.520 (-850C/- 120F) 
Narcomatic is ready for installation. It comes with a full 24 Chest UC-540 (-960C/- 1400F) 
month warranty. 

If you'd like a demonstration, call collect: ?.L #deIv, ,z  tor 
NARCO B 10-SYSTEMS, INC. 621 Quay Street * Manitowoc, Wisc 54220 * (414) 682-0156 

7651 Airport Blvd., Houston, Texas 77017 AC 713/644-7521 One of the White Consolidated Industries 
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and smooth, precise focusing; angled 45G 
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