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The NEW Uvicord 
.L.J V-monitor 

With the new LKB Uvicord III UV-monitor you can The Uvicord Ill als 
increase sensitivity f proteins se.  at 254, 2804340 end $5 .eral hundred times. ,nnx It can measure simultaneously, at two different 
The LKB Uvicord lll operates at 206 nm, which is a wavelengths, both, the samp a cell and a reference cell 
wavelength where you can simply and quickly detect non- Added to that, it has automatic scale expansion, provides 
aromatic amino acids, no.narornatic peptides.and a r suIts in Extinction or % Transmission, and Incorporates 
number of saccharides. The high sensitivity of the LKB a built-in level sensor for switching valves or controlling 
Uvicord III al lows to apply.the convenient.a gradient mixer. Write row for details of this revolu 
monitoring method to practically all your c hrornatographic tionary UV-monitor 

..E......... 
I,KB instrum0nts inc. 
12221 P8rkiawn Drive, RockvIii MD. 20352 

.11744. Wilshire atvd. Los Angeles calif 90025< 
6600 West irvin3 Park Road, hicagailL 60634 
Z6ONorth Broadway,Hicksviiie N.Y. 11501   , 

3700 Chapel 1-lill Blvd. Durham N.C ?7707 
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* Provides External 
 Standard Ratio or Sample 

Channels Ratio to monitor 
SYSTEM RELIABILITY  counting efficiency 
Packard enginee 7777/// U Operating simplicity 
pioneered and introduced 77'  ' whereby the push of a button 

visual display of selected the world's first Tri-Carb 7/Ky/7 /<,77777 starts the automatic counting 
///,/7  ny desired position; spectrometer over twenty 7/ / '4TY'K&  years ago. Ever since, each 

succeeding system has data is provided while a 
distinguished itself for  sample is being counted * Unexcelled world-wide outstanding performance. sales and service by our Now, incorporating the latest U Exclusive SERVO TRAYTM factory-trained represent- 
refinements, comes the loading system for minimum atives, available to provide 
Model B245O... designed to handling of samples 450 help in instrument applica- 
increase your liquid sample capacity tions and maintenance, 
scintillation counting U Automatically computes when and where needed 
productivity, save you time counts per minute (cpm) for 
and reduce your costs. each sample 

Some of the unique and U Multi-user, multi-use: - 

advantageous operating each individual 50-vial 
features of Model B2450 SERVO-TRAY can be Please send Bulletin 1218 with complete 
Tri-Carb System are - programmed for a separate information on Model B2450 Tri-Carb 

assay Liquid Scintillation System 
I I 
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The lEG B-60 
The ultimate ultracentrifugation system 

that features a full selection of swinging 
bucket, fixed angle, and zonal rotors that 
never have to be derated, ever. 

That's dependability! 
And it's quiet enough to operate in a busy 

office or lab. 
Routine applications include the prepara- 

tion of subcellular fractions such as mitochondria, 
microsomes, ribosomes, phage, bacterial RNA 

and viruses. As well as special studies like 
dissolved proteins and other macromolecules. 

The B-60 offers speeds to 60,000 rpm, 
gravities to 405,900 xg, volumes to 2000 ml... 

that's performance you can depend on. 
For complete facts call (800) 225-8856, 

toll free. Or write 
Damon/lEG Division, 
300Second Avenue, ., - 

Needham Heights, 
Massachusetts 021943 

E Available from 

Scientific Products. The IEC B-60. 

It's something to 

think about. 
Circle No. 917 on Readers Service Cord 



The Logical Electron Microscope. 
lntr0oducing the expanded 5-digit consecutive number, the magnifi- Resolution Goniometer and any X-Ray 
3.5A Zeiss EM-b system. cation, the accelerating voltage, the year, analyzer of your choice, can be added and an operator key letter, without exchanging specimen stages or We call it the Logical Electron Mi- 4. sets the automatic exposure ac- lenses. Without re-alignment. Without 

croscope because it was designed with 
the researcher and his needs in mind, cording to selected-area electron-density restricting the microscope in any way 
Forty years of electron microscope ex- measurement in screen center, for other uses. 
perience went into its planning. The r- 5. takes a perfectly exposed elec- The High-Resolution Goniometer, 
suIt is an instrument that, in the 3.5A, tron micrograph, and for example, can be permanently at- tached to the column for convenient 
500,OOOX range, is the easiest-to-oper- 6. advances the negative, motorized sample manipulation without ate, most versatile electron microscope You can take pictures all day, every affecting the focal length, magnification, 
ever made. day with unequalled efficiency. The large or resolution. It takes just a few seconds 

The only truly automatic built-in dessicator holds 500 pre-loaded to change from the Goniometer specimen 
camera system. cassettes, so you always have an ample holder to any other, standard or special. 
You can select any one of three supply at hand. And since all information You can see why it's the Logical Electron 

cameras (3?" x 4", 70mm rollfilm, and you need 15 recorded automatically on Microscope. The logical thing for you to 
35mm) instantaneously, the negative, you don't even have to do now is to get complete details. 

Pushing just one button pause for record-keeping. 
1. switches off the white panel Designed for Nationwide Service. 

light, flexibility. 
2. raises the fluorescent screen, The most valuable accessories, 
3 imprints the negative with a such as the uniquely easy-to-use High 

X-Ray analyzer of 
- . An 

your choice can be at- 
tached at a 450 angle, 

oe so the specimen can 
remain horizontal for 
normal viewing and re- 

A' cording 

/ ,1, 

- The low-priced Zeiss EM-b means savings to start with, and continual 
dividends in time saved and trouble-free performance year after year. 

330,OOOX 
Synapse between Iwo glomus cells ot the rat carotid body at 
various angles of tilt Without tilt the pre and postsynaptic mem- 

branes are indistinct because the plane of the section is tan- -I- gential to the plane of the synapse At 40 the synapse appears as if cut in cross section At ? 40 a view of the synapse is obtained nearly orthogonal to that of 0 lilt Taken with the THE GREAT NAME IN OPTICS 
EM-b by Dr. Donald McDonald, Cardiovascular Research Insti- 

tute, University of California, San Francisco. 

(Since publication printing cannot show the incredible detail, D send for full size glossies.) 
Carl Zeiss, Inc., 444 5th Avenue, N.Y., N.Y. 10018 (212) 736- 070. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 256. Or call (416) 449-4660. 
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AUDIO 

SEI Selected Recordings 

55 in Biology and Medicine 
TAPES 

For the past six years, AAAS has recorded selected symposia at its 
annual meetings, not only as a means of enlarging our audience but 
also as a valuable aid to education, particularly in classroom or semi- 
nar-type settings. The following tapes in biology and medicine are 
available from AAAS as 5-inch open reels or as cassettes. If you decide 
to purchase some for your own pleasure or for classroom use, you will 
find the quality of the recordings excellent and the subject matter 
interesting and informative, perhaps providing some new ideas quite 
relevant to science and a changing American society. A complete list- 
ing of AAAS audiotapes is available on request, free of charge. 

24-69 Biology and Sociology of Violence (I-Il) 137-72 Social Applications of Genetic 
57-70 Problems in the Meaning of Death (I-Il) Knowledge (I) 
61-70 Advances in Human Genetics and Their 139-72 Conceptions and Alleviations of Aggression 

Impact on Society (I-Il) and Violence (I-Il) 

64-70 Human Cell Biology: Scientific and Social 140-72 Man-Environment Relations and Health 
Implications (I) (J-IV) 

70-70 Chemistry of Learning andMemory (lIl) 165M-73 Psychodysleptics and Addiction- 

76-70 Mood, Behavior, and Drugs (I-IV) Marijuana (I) 
170-74 Biological Control of Populations (I) 

84-70 Separation and Depression: Clinical and 171-74 Biomedical Aspects of Aging (I-IV) 
Research Aspects () 176-74 Ethical and Public Issues in Amniocentesis 

103-71 Smoking and Health (I) and Biomedical Innovation (I-Il) 

118-71 Scientific Aspects of Contraception (I) 178-74 Food Additives: Beneficial or Deleterious? 

130-72 Genetics and Human Disease (III) 181-74 Neurobiological Mechanisms of Adaptation 

133-72 Human Learning Capacity in and Behavior (I-IV) 
Neurobiological Perspective (14V) 182-74 New Developments in Brain Function for 

135-72 Genetics, Man, and Society (I-Il) Speech Perception and Production (I) 

[The hyphenated numbers preceding the symposium titles identify each title by tape number (preceding the dash) 
and by year of taping (after the dash). Roman numerals following the titles designate the number of sessions in each 
symposium.] 

Prices: Single session symposium, $19.95 
Multi-sessions, $19.95 for first session; $16.95 for each additional session of the same symposium. 
Approximate length of a single session is 3 hours. 

Please send me the following tapes: (check one) reel ________cassette. (Allow 3 to 4 weeks for delivery.) 

Tape No. Session No. Tape No. Session No. 

Tape No. Session No. - Tape No. - - Session No. 

 Check or money order enclosed (payable to AAAS-no cash) LI Please bill me (subject to $1. 0 handling charge) 

Name _____-_________________________________ 

Address- --__________________________________ 

City .- State. Zip Code________________ 

LI Please send me a complete listing of AAAS audiotapes. 
Department AT-7 

A A A S AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, NW., Washington, D. C. 20005 



5 new spectrophotometers from Zeiss. 

Count 'em. 5! 
The new PM 6 line of spectrophotometers spectrophotometers in their price class. The 

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

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

All four PM 6's house Deuterium and PM 6's (at $4000-$SOOO), but (212) 736-6070. do want the same Zeiss pre- 
Halogen light sources (and their power sup- cision and ease of operation, In Canada: 45 Valleybrook Drive, Don 
plies, too) for efficient coverage from 200 to we're introducing the PM2. Mills, Ont., M3B 2S6 (416) 449-4660. 
800nm. All use wide-range photomultipliers A precision-grating instrument ideal for clinical use with auto- 
and, with their double-grating monochroma- matic blank reference. For UV Nationwide Sales and Service direct and tors, have the lowest stray-light levels of any and visible, only from Zeiss. 

BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 
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How to Measuring Depth? Need finer unit cathetometer. Measure things you can't touch, measurements? like the height of liquids 

measure in a tube. Or the deflection of a quartz spring. Or the 
vertical extension of ma- 
terial under stress-all 

depth, without physical contact. 

hei ht or A cathetometer consists of a viewing scope (hori- 
zontal) mounted on a 
carriage which moves on 

* - ';:777777' an accurate vertical guide. 

with Depth Measuring Gaertner cathetometers are offered in a variety of 
- Microscopes ' designs with modifications 

Garinr Simple to use for precision Microinterferometer to solve all kinds of difficult 
depth measuring, without Gaertner also makes a vertical measurement 
special training. Non- Microinterferometer for problems. The conventional 0ptical destructive, requiring no highly precise, non- design has a one meter 
contact with the object. contacting measuring of (40") scale with vernier 

instrum ents. Incorporates two important surface configuration and reading to 0.01mm (0.001"). 
features: 1) high magnifica- thickness of coatings and You can focus on objects 
tion (for a short depth of deposits. This instrument from 12" to infinity, or 
field that lets you precisely is simple to operate. It shorter distances by sub- 

-in the lab "zero in" on the points of uses the principle of inter stituting a microscope interest on the object being ference of light to optically objective. or shop measured-the top and measure in terms of the Versatility. If you wish, 
bottom of a hole, for wavelength of light- we'll provide a small laser 
example-and 2) a means measurements to about in place of the scope, to 
of determining the position 1/5th of a wavelength or project a spot precisely at 
of the draw tube relative 2 millionths of an inch. a predetermined level on a -in physics, to the object. Changes in Ask for Bulletin 209-73.E large or irregular object 
position as the microscope such as an automobile body. metrology, is focused on one point and 

If you want an optical level biomedical then another are "translated" .. reader for more precise 
into measurement readings , , ,, " leveling, we have it. Or you 
in several ways: might want to order your enineering, 

Methods of measurement. . ' cathetometer with an align- 
The draw tube sca/e is ., ment telescope. And if you vision, 
the simplest. The scale is ' , want your cathetometer with 
engraved on the draw tube, two scopes, carriages, and 

verniers, they're available psychology with a vernier attached to Ellipsometers too. Write for Bulletins 
you name It.  or 0.1mm. For measurement of ultra- 162-73 and 162-66A.E 

For some applications you thin films or study of 
might prefer a dial gage, surface phenomena requir- , 

actuated by a contact linked ing even smaller unit 
with the draw tube, and measurements, or for many 
reading to about 0.0001 " chemical, biological and 
For greater range and biomedical research studies, 
accuracy, you can have you'll find a Gaertner 
your microscope mounted Ellipsometer does the job. 
in a micrometer slide with It uses plane polarized light 
its axis parallel to the slide's to achieve readings to a 
precision micrometer screw. few angstroms. Ask for 
Gaertner offers a variety of Bulletin 203-73.3 
micrometer slides to solve 
many measuring problems, How to measure 
plus an extensive selection 
of accessories for special vertical distances or 
needs. One example: A displacements. 
Parfocal Illuminator, par- i. Alignment 
ticularly useful where the remotely, precisely, Telemicroscopes. 
surface to be focused is without contact. 
difficult to "zero in" on 
because of roughness. 

Applications. Depth Gaertner also offers 
measuring microscopes are alignment telemicroscopes 
most effectively used where which, when used with 
accuracy in the general precision height gages, 
range of 0.005" to 0.0001 " provide a means of measur- 
is required. Typical applica- ing heights without me- 
tions include measurements chanical scriber blade; or 
of hole depth, depth of ,. for accurately checking 

Manufacturers slots, coating thickness, ,, alignment of points, aper- 
ot metric thickness of transparent ,, , tures, etc., along an axis. 
instrumentation materials, thickness of TV . Write for Bulletin 161-73F2.E 
since 1896 tube faces, and etching , Information. 

depth. With a parfocal 

illuminator, microscopes , ,,' I We'll be pleased to send 

G D are ideal for measuring the ' " specifications and literature radii of curvature of lens on any Gaertner optical GAERTNER surfaces and other spherical measuring instrument of 

GAERTNER SCIENTIFIC reflecting objects. Cathetometers interest to you. Or just 
CORPORATION For complete information You can measure the ask for our recommendation 
1218 Wrightwood Ave., on Gaertner Measuring height of objects not for an instrument designed 
Chicago, III. 60614 Microscopes and accessories, accessible to measurement specifically to solve your 
Phone: (312) 281-5335 a-sa write for Bulletin 161-72.E by other means, with a precision measuring problem. 

Circle No. 609 an Readers' Service Card 



The 0Th-? Ultracentrifuge 
runs smoothly to give you 
sharp protein peaks. 

With the OTD-2, you get excellent The sample of human blood plasma 
separations of proteins which have similar shown in the chart clearly shows sharp 
sedimentation coefficients. The OTD-2 has protein peaks at points A and C, and 
an exclusive oil turbine drive which starts indicates additional proteins at points B and 
smoothly, runs smoothly, stops smoothly. The D... peaks not normally visible with 
precise separations achieved during ultracentrifugation. 
ultracentrifugation are retained, because These data were obtained in our 
"stirback" is eliminated, laboratory. They are readily obtainable in 

The OTD-2 can be programmed to start any lab which has an OTD-2. 
and stop gradually in minutes, not seconds, For more information on how the 
smoothing out the critical speeds below OTD-2 can give you sharp protein peaks, 
1000 RPM, when "stirback" occurs.., write to Du Pont Instruments, Biomedical 
especially important for critical density Division, Room 23703B, Newtown, CT 06470. 
gradient separations. 

Circle No. 585 on Readers' Service Card OU PONI) Instruments SO RV2Lr 
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_____ Human Plasma  - A Sample: Normal 

_______ 20% Sucrose - __________ Gradient: 5 to 4/ 

D Temp.: +5W 



LSTTERS hours each day over the airlanes of 
the Northern Hemisphere. A valid 

The SST and Ozone Depletion first conclusion of the study should 
Relations Section of the American and equipped with the engines they have read as follows: "If 500 Boe- As president of the Solar Planetary ing SST's had been built as planned 

HhIirrirnk, Geophysical Union (AGU), I agreed were expected to use before this study 
 last year, in cooperation with the was undertaken, and if each had flown 

American Meteorological Society, to an average of between 7 and 10 hours 
sanction, in the name of the AGU, a per day at an altitude of 20 kilometers 
scientific review of draft monographs as planned, their effect would very 
1, 3, and 4 yet to be published by probably have been to reduce the aver- 
CLAP (Climatic Impact Assessment age global content of the ozone layer 
Program . I not only suggested names by between 10 and 20 percent with 
of referees but, upon request, partici- most of the effect occurring in the 
pated in the process myself. The Exe- Northern Hemisphere. The result of this 
cutive Summary of the Report of ozone reduction would have been an 
Findings by ClAP (1), in my opinion, tncrease in erythemal solar ultraviolet 
conceals the logical conclusions of the radiation by approximately 20 to 40 
study as they were presented in the percent and consequently a serious 
monographs we saw and criticized: it threat to the biosphere in the worst 
introduces new concepts concerning case, or an extremely great increase 
ultimate SST (supersonic transport) (by about 20 percent per year) in ef- 
fleet sizes, flight times, and emission fects such as incidence of skin cancer 
standards without candidly stating the among the Caucasian population of the 

and it, together with uncorrected stor- concluded also "that the future fleet of 
ultimate effect on the stratosphere of world.' such fleets by the early 21st century; The summary report might have it's ies based on it and press interviews SST's predicted for the year 2020 yours accompanying its release, have caused (5000 large SST's) would have 
a serious loss of credibility to atmo- duced ozone by more than a factor of for tne asking spheric scientists. Because of these 3; and that a reduction in NO emis- 

* 8 pages - almost 200 entries considerations I realize that I made sions per engine by a factor of 60 
* Over 60 applications areas a serious mistake in allowing the would have been required to hold the 

AGU to be associated with this exer- reduction in the Northern Hemisphere 
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References 4 February. The correction was given 

I. A. J. Grobecker, 5. C. Coroniti, R. H. Can- wide coverage in the press and on The non, Jr. The Eflects of Stratospheric Pollution television. 
by Aircraft. Report of Findings. Executive 
Summary (National Technical Information Ser- I regret that a scientist as important 
vice, Springfield, Va., 1974). 

2. J. E. McDonald, "Assessment of possible to atmospheric science as Donahue 
(paper presented at an informal meeting of the the 1'TAD has been to cast m p le te 
SST effects on the incidence of skin cancer" should believe that the public result of 
Conterence on the Climatic impact of Super -U 
sonic Aviation, National Center for Alma- doubt on the serious nature of the 

3. P. J. Crutzen, J. Geophys. Res. 76, 731i (1971).  program u b iliz e r spheric Research, noulder, Cola., 1971). questions being raised now by atmo- 
4. H. S. Johnston, Science 173, 517 (1971). spheric scientists concerning threats to 

the stratosphere by anthropogenic pol- The most versatile and 
I would like to correct some of the ltttants other than NO. emissions from effective solubilizer for 

statements made by Thomas M. Dona- 55T's. These questions are as serious complex biological materials. 
hue in his letter concerning the Report as the questlons of stratospheric pollu- 
of Findings of the Department of tion by aircraft. They deserve serious 
Transportation Climatic Impact Assess- worldwide attention and the use of ad- 
ment Program (ClAP). vanced technology so that undesirable 

The impact of 500 Boeing SST's is 
implicit in a comparison presented in consequences may be avoided. The alarm in 1971 created by fears 
table 15 (1) of the Report of Findings, of such an effect was an important 
That table gives Boeing SST emissions consideration in causing cancellation 
as they were estimated in 1970; Boeing of U.S. plans to build an SST fleet and 
SST emissions as they are presently has had a useful result in stimulating 
estimated (1974); and Concorde emis- 
sions as they are presently estimated stratospheric and other researches nec- 
(1974). The pollution effect of a 1971 essary for such avoidance. 

ALAN J. GROBECKER lN.S,) Boeing SST, which flies at 21 kilometers TI 0 
is about six times that of a single Con- Climatic Impact Assessment Pro gram, SOWBff IT Department of Transportation, 
corde, which flies at 16.5 km. The read- Washington, D.C. 20590 
er can use this comparison to give 
the ratio of Boeing 55T effects to Con- References 'as so,'oos O557' 

7" corde effects and then get the effect 1. A. J. Grohecker, S. C. Coroniti, R. H. Cannon, 
of 500 Boeing SST's by scaling the Jr., The Eflects of Stratospheric Pollution by ''- -'"""" 7' 

Aircraft. Report of Findings (National Tech- . A 
effects estimated for 100 Concorde air- nical Information Service, Springfield, Va., ., . am. 
craft in table 1 of the Executive Sum- 2. 1974), p. 101. The Eflects of Stratospheric Pollution 
mary (see below). Similarly, the effect by Aircraft. Report of Findings. Executive Summary (National Technical Information Ser- 
of 5000 "large SST's" can be computed vice, Springfield, Va., 1974), p. xvi. 
by scaling the effects estimated for 100 
"advanced SST's" in the same table. I am very pleased to read this reply 

In response to Donahue's appeal, to my letter. My complaint was cer- The solubilizer of choice for preparing 
the impression created by the Associ- tainly not directed at ClAP itself, for the following for L5 Counting Protein Solid Supports 
ated Press story of 15 January-that the I believe that it produced very signifi- 
originally planned SST fleet would not cant results. It is important that what Biological Fluids Filters 
have depleted the ozone shield-was it accomplished be clearly understood. Carbon Dioxide Tissue 
publicly corrected before an interna- Its director's letter goes a long way Cells Homogenates 
tional audience of more than 350 per- toward achieving that goal. Nucleic Acids Plant Tissue 
sons in Cambridge, Massachusetts, on -THOMAS M. DONAHUE -RNA/DNA Tissue (Whole) 

RilyaCrylamide 
Gels 

TCA (Trichloroacetic Acid) 
Table 1. Estimated percent ozone reduction per 100 aircraft. [Adapted from table 1 in (2)] Precipitates/Extracts 

NO, Percentage of ozone reduction NCS with Spectrafluor 
emission in Northern Hemisphere for ii  uld scintillation counting 

Fuel Alti- index (El) NCS U. S. Patent 3.506.828 
Aircraft type burned per tude without El controls year0 

(kg/year) (kin) controls Without ___________________ (g/kg controls 1/6 1/60 
fuel) today today For complete information, call or write: 

Subsonict 1 x 10" 11 6 0.0034 0.00070 0.000070 
707/DC-8 1.5 x 10" 11 15 0.010 0.0020 0.00020 
DC-10/L-1011 2.0 x 10" 11 15 0.014 0.0025 0.00025 
747 2.0 x 10" 13.5 15 0.079 0.014 0.0014 ersham/Searle 
747-SP 4 X 10" 13.5 + AMERSHAM/SEARLE CORPORATION 

Supersonic 3 X 10" ' 16.5 18 0.39 0.068 0.0068 IeISs.oearbrooknr,ve/Arlgnglonue,gstssl,no,ssooos 
Concorde/TU-144 3 x 10 16.5 Telephone: Toll iree: SOO-323-9750--Telex: 25-2452 
Advanced SST 6 X 10" 19.5 18 1.74 0.32 0.032 lPlliiflois,Alask5PuertoRico&Hawaij'312.593.e300 

400 Iroquois Shore Road/Oakville, Oniarlo 
 Subsonics assumed to operate at high altitude, 5.4 hours per day, 365 days per year. Supersonics Telephone: 4l6-544-5l22--Teles: 0139-52215 A 757001 
assumed to operate at high altitude, 4.4 hours per day, 365 days per year. t The present subsonic 
fleet consists of 1217 707/DC-8s, 232 DC-iO/L-lOli's, and 232 747's flying at a mean altitude of 11 Circle No. 907 on Readers' Service Card 
km and is estimated to cause a 0.1 percent ozone reduction. 

28 MARCH 1975 

References 4 February. The correction was given 

I. A. J. Grobecker, 5. C. Coroniti, R. H. Can- wide coverage in the press and on The non, Jr. The Eflects of Stratospheric Pollution television. 
by Aircraft. Report of Findings. Executive 
Summary (National Technical Information Ser- I regret that a scientist as important 
vice, Springfield, Va., 1974). 

2. J. E. McDonald, "Assessment of possible to atmospheric science as Donahue 
(paper presented at an informal meeting of the the 1'TAD has been to cast m p le te 
SST effects on the incidence of skin cancer" should believe that the public result of 
Conterence on the Climatic impact of Super -U 
sonic Aviation, National Center for Alma- doubt on the serious nature of the 

3. P. J. Crutzen, J. Geophys. Res. 76, 731i (1971).  program u b iliz e r spheric Research, noulder, Cola., 1971). questions being raised now by atmo- 
4. H. S. Johnston, Science 173, 517 (1971). spheric scientists concerning threats to 

the stratosphere by anthropogenic pol- The most versatile and 
I would like to correct some of the ltttants other than NO. emissions from effective solubilizer for 

statements made by Thomas M. Dona- 55T's. These questions are as serious complex biological materials. 
hue in his letter concerning the Report as the questlons of stratospheric pollu- 
of Findings of the Department of tion by aircraft. They deserve serious 
Transportation Climatic Impact Assess- worldwide attention and the use of ad- 
ment Program (ClAP). vanced technology so that undesirable 

The impact of 500 Boeing SST's is 
implicit in a comparison presented in consequences may be avoided. The alarm in 1971 created by fears 
table 15 (1) of the Report of Findings, of such an effect was an important 
That table gives Boeing SST emissions consideration in causing cancellation 
as they were estimated in 1970; Boeing of U.S. plans to build an SST fleet and 
SST emissions as they are presently has had a useful result in stimulating 
estimated (1974); and Concorde emis- 
sions as they are presently estimated stratospheric and other researches nec- 
(1974). The pollution effect of a 1971 essary for such avoidance. 

ALAN J. GROBECKER lN.S,) Boeing SST, which flies at 21 kilometers TI 0 
is about six times that of a single Con- Climatic Impact Assessment Pro gram, SOWBff IT Department of Transportation, 
corde, which flies at 16.5 km. The read- Washington, D.C. 20590 
er can use this comparison to give 
the ratio of Boeing 55T effects to Con- References 'as so,'oos O557' 

7" corde effects and then get the effect 1. A. J. Grohecker, S. C. Coroniti, R. H. Cannon, 
of 500 Boeing SST's by scaling the Jr., The Eflects of Stratospheric Pollution by ''- -'"""" 7' 

Aircraft. Report of Findings (National Tech- . A 
effects estimated for 100 Concorde air- nical Information Service, Springfield, Va., ., . am. 
craft in table 1 of the Executive Sum- 2. 1974), p. 101. The Eflects of Stratospheric Pollution 
mary (see below). Similarly, the effect by Aircraft. Report of Findings. Executive Summary (National Technical Information Ser- 
of 5000 "large SST's" can be computed vice, Springfield, Va., 1974), p. xvi. 
by scaling the effects estimated for 100 
"advanced SST's" in the same table. I am very pleased to read this reply 

In response to Donahue's appeal, to my letter. My complaint was cer- The solubilizer of choice for preparing 
the impression created by the Associ- tainly not directed at ClAP itself, for the following for L5 Counting Protein Solid Supports 
ated Press story of 15 January-that the I believe that it produced very signifi- 
originally planned SST fleet would not cant results. It is important that what Biological Fluids Filters 
have depleted the ozone shield-was it accomplished be clearly understood. Carbon Dioxide Tissue 
publicly corrected before an interna- Its director's letter goes a long way Cells Homogenates 
tional audience of more than 350 per- toward achieving that goal. Nucleic Acids Plant Tissue 
sons in Cambridge, Massachusetts, on -THOMAS M. DONAHUE -RNA/DNA Tissue (Whole) 

RilyaCrylamide 
Gels 

TCA (Trichloroacetic Acid) 
Table 1. Estimated percent ozone reduction per 100 aircraft. [Adapted from table 1 in (2)] Precipitates/Extracts 

NO, Percentage of ozone reduction NCS with Spectrafluor 
emission in Northern Hemisphere for ii  uld scintillation counting 

Fuel Alti- index (El) NCS U. S. Patent 3.506.828 
Aircraft type burned per tude without El controls year0 

(kg/year) (kin) controls Without ___________________ (g/kg controls 1/6 1/60 
fuel) today today For complete information, call or write: 

Subsonict 1 x 10" 11 6 0.0034 0.00070 0.000070 
707/DC-8 1.5 x 10" 11 15 0.010 0.0020 0.00020 
DC-10/L-1011 2.0 x 10" 11 15 0.014 0.0025 0.00025 
747 2.0 x 10" 13.5 15 0.079 0.014 0.0014 ersham/Searle 
747-SP 4 X 10" 13.5 + AMERSHAM/SEARLE CORPORATION 

Supersonic 3 X 10" ' 16.5 18 0.39 0.068 0.0068 IeISs.oearbrooknr,ve/Arlgnglonue,gstssl,no,ssooos 
Concorde/TU-144 3 x 10 16.5 Telephone: Toll iree: SOO-323-9750--Telex: 25-2452 
Advanced SST 6 X 10" 19.5 18 1.74 0.32 0.032 lPlliiflois,Alask5PuertoRico&Hawaij'312.593.e300 

400 Iroquois Shore Road/Oakville, Oniarlo 
 Subsonics assumed to operate at high altitude, 5.4 hours per day, 365 days per year. Supersonics Telephone: 4l6-544-5l22--Teles: 0139-52215 A 757001 
assumed to operate at high altitude, 4.4 hours per day, 365 days per year. t The present subsonic 
fleet consists of 1217 707/DC-8s, 232 DC-iO/L-lOli's, and 232 747's flying at a mean altitude of 11 Circle No. 907 on Readers' Service Card 
km and is estimated to cause a 0.1 percent ozone reduction. 

28 MARCH 1975 



New and 
Improved 

Oxford? SAMPLER? 

1,200 Oxford? Tips - ' 

readytouse. 
THE NEW8lOQ! 
lj Faster, Cleaner, Safer 

micropipetting. 

lIZ 20% more tips in a 
space-saving package 

D 5 trays organized for 
your convenience. 

Eliminate 

cross-contamination. 
Eject the tip, 

Affix 
the tip eliminated 

Send for directly. cross-contamination. 

the state-of-the-art //7'"' 

/1 the in image analysis. sample. 

This 32-page brochure-yours for the 
asking-describes the latest, most advanced L A A 7' E 

image analyzer available today. It is a true Subsidiary of G. D. Searle & Co. 
geometrical computer; the first such instrument Foster City, California 94404 
based on mathematical morphology. 

As symbolized by the brochure cover, the 
Leitz Texture Analyzing System offers image 
scanning in both one and two dimensions. Two 
dimensional scanning permits completely new 
analytical methods, which can be used-for 
example-to analyze complex connected 
image features. 

The system is based on a powerful 
mathematical concept which makes it possible, 
for the first time, to correct errors caused by 
the limitations of the measuring field. 

The TAS. offers many specific and unique 
advantages. It's worth a journey to our office 
to see a demonstration. But if you can't come, " 

write us or call our tol I-free answering service 
at 800-325-6400 (in Mo. 800-342-6600) 
for the brochure. 

E. Leitz, Inc. 
Rockleigh, N.J. 07647 

Tips 
where most new developments start 

Circle No. 921 on Readers' Service Card Circle No 9D5 an Readers' Service Card 

1146 SCIENCF VOL 187 



Mass, Force, and Weight References T h e 
I, K. Botilding, "Economics of the 21st century," 

tecture delivered at the Univcrsity of California, R. J. Temple's comment (Letters, 21 Berkeley, 29 July 1971. 

Feb., p. 598) that the SI (International corn1JIL 
System of Units) is illogical because Denny's editorial asserts that there 
"in the SI... ,weight is measured in has been a decline in the use of merit 

The facts are, that, in the SI, mass is and reward. Frankena, in a discussion aqueous 
kilograms. as a principle for selection, promotion, 
measured in kilograms, and force in (1) of moral and nonmoral virtue as Co 
is widely used for both force and mass, c a newtons. Weight is a general word that possible criteria of merit, concludes: but as a force it can be defined pre- . . before virtue can reasonably be For liquid 
cisely only for the special case of adopted as a basis of distribution, there 

must be prior equal distribution of the Scintillation Counting 
bodies at rest on the surface of a conditions for achieving virtue, at least 
heavenly body. The dual usage of the insofar as this is within the control of 
term weight has led to a National human society. 
Bureau of Standards editorial guideline If there has been discrimination and if 
statement (1): the condition of equality is necessary 

Considerable confusion e ists in the use for the distribution of rewards accord- 
of the term weight as a quantity to mean ing to merit to exist, then a reward 
either force or mass. In commercial and system based primarily on merit has 
everyday use, the term weight nearly al- not existed during the time when dis- 
ways means mass. . . . Because of the crimination was present. The people 
dual use of the term weight as a quantity, employed, promoted, and rewarded be- 
this term should be avoided in te hnical 
practice except under circumstances in fore 1968 were drawn from a favored 
which its meaning is completely clear. 30 to 40 percent of the population. 

This group cannot claim that they are 
CHESTER H. PAGE the most virtuous or meritorious mem- 

institute for Basic Standards, bers of their generation: they will 
National Bureau of Standards, never know if they are, since most of 
Washington, D.C. 20234 the population (minority and female 

References members) were excluded before the "". 

1. NBS Guidelines for Use of the Metric   selection for recognition began. 
(National Bureau of Standards, Washington, Following this line of reasoning one 
D.C., 1974). can conclude that the employment, 4 

promotion, and reward systems of the A5t 

past favored "mediocrity." The so- 

Merit and Discrimination called merit system of the past was 
"hollow mockery," and those who wish 

Brewster C. Denny's editorial (6 Dec. to use a "crowbar" to further discrimi- 
1974, p. 875) rightly stresses the nation are using the words "merit" and 
importance to society of rewarding "mediocrity" for this purpose. (The.". 
merit. Unfortunately, a presently pop- word excellence is used in this way 
ular ideology opposes rewarding supe- also.) 
nor performance and penalizing bad The leadership of the academic com- 
performance. This leads to policies munity was not actively promoting 
that maximize the short-term comfort equality of opportunity before the civil 
of the populace, but also slowly cause rights legislation of the late 1960's. P08Th' Phase Combining 
all social systems to sink into a slumber Faculty composition reflects this dis- System for Liquid Scintillation 
of inefficiency and sloppy performance. crimination. The civil disturbances in Counting of Radioactive 
In fact, the fundamental thermody- 1967 led to the legislation that has Samples. The most versatile and effective cocktail 
namic principle of strictly egalitarian promoted equal employment opportu- for aqueous and organic solutions. 
systems states that, "In the long run, all nities, not only for minorities, but also For complete information, call or write: 
men and all institutions sink into a state for women. There is little evidence that 
of uniform dynamic incompetence." In tlniversity officials have willingly made 
cal egalitarianism may be a good way The civil rights agencies are swamped 
the words of Kenneth Boulding, "Radi- many of the changes required by law. 
of legalizing stagnation" (I). The ca- with complaints. Am ersham /Searle 
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sively with brains and performance may 
be valuable in developing technology, TM 

but the new problems of today require 'u'uICEHI new definitions of excellence and new 
people to make the judgments. aN *  

Furthermore there is a concern that, Inla2e ixnaivsis WSLCETIS. 
even using classical definitions, merit (F S ./ 

systems have worked and will continue 
to work against excellence. Most of us 

been used in the past to exclude wom- Simpie solutions for complex are aware that "merit" systems have 
en and minorities, especially some of the life 

threatening to our stereotypes. Under science investigations. 

most able ones who seemed the most 
so-called merit systems, we in academe These systems have proven their value in virtually every tech- 
for years have hired not the most nological field. Now... Omnicon's versatility and quantitative 
qualified people, but rather friends and analytical capabilities eliminate the inaccura- cies and tedium of manual methods used in... 
friends of friends. We never heard Histopathology, Hematology, Micro- 
about rigidly enforced merit decisions biology, Cytology, Cancer Research, v 
in those days. Even now, the merit is- Botany ' 

sue is only raised when we are talking ... and many other areas. 1 
about women and minorities. BIOLOGICAL SCIENCE PROBLEM 

It seems strange to argue with the 
notion of merit. But merit, as it has SOLVERS: 
been defined and applied, has had the Background (shading) can vary even within a microscope's field of view due to 
effect of limiting the range of solutions differences in staining or other preparation 
available for our problems. We can't procedures. The Omnicon Shading 
afford this luxury any longer. I doubt Corrector assures accurate feature detec- 
that we ever could. tion in the image of the specimen. 

SIDNEY ROTH The Light Pen can be used 
Department of Psychology, to edit features as required 
California State University, by selection, isolation or dele- 
Los A ngeles 90032 tion. 

Modularity is offered yet 
McMeekin and Roth correctly point high measurement accuracy 

favoritism, me- is maintained throughout the 
out that discrimination, line. The sophisticated 
diocrity, and just plain bad judgment Pattern Analysis System Polaroid0 photographs 
have historically hidden behind person- allows individual features, 'of a HeLa cell as viewed 
nel processes called merit systems, often such as autoradiographic " ' 'in the OmniconT"'  
incorrectly. In fact, despite the many grains, lysosome counts and tem with a macroviewer. 
instances of blatant, overt, racial, reli- sizing, nuclear properties (i.e., The white spots 
gious, and sexual discrimination in our different shaped nuclei within represent detection and 

discrimi- cells), etc., to be easily inves- extraction of the lysosomes 
society, the majority of such lying in the cytoplasm 
nations, particularly in this century, tigated, quantified and classified without (photo a) and with Iphoto b) the OmniconT" 
have probably occurred covertly in the automatically. Shading corrector and optical level set-up Additional measurements can easily be equipment. 
name of rules and procedures giving obtained by simple software changes Hans M. Aus, et al., paper, Medical Data Pro- 
the appearance of fairness, like seniori- using the popular BASIC language. cessing Symposium, March 3-7, Toulouse, France. 
ty, or the appearance of scientifically 
determined merit, like civil service ex- 
aminations with their exquisitely precise 
scores based on unvalidated test instru- 
ments. Affirmative action rather than a 
status quo neutrality is needed for 
precisely this reason, since the work 
forces of our society now in place are 
neither fully representative of the so- 
ciety nor determined wholly on merit. 
I agree fully with Roth's insistence that Contact us now and see for yourself. 
merit must include much more than 
brains and regret and retract any im -BAUSCH & LOMB  
plication to the contrary in my brief ANALYTICAL SYSTEMS DIVISION 
editorial. Merit includes all those quali- 
ties which enable and inspire a person For complete details, write Bausch & Lomb, Analytical Systems Division, 
to do an outstanding job and which 71-15-17 Linden Avenue, Rochester, New York 14625 
assure a moral and humane perform- See us at FASEB, Booths A6-7. 
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ance as well. Jefferson advocated public 
higher education for those who had the PLASULABSe 
interest, competence, and character," 

to profit from it-a standard closely $85000 
tied to his view of public service. While 
qualities of intellect may be easier to 
judge than qualities of character, both 
judgments are essential to the deter- 
mination of merit. 

,' BREWSTER C. DENNY 

_ Graduate School of Public Affairs, 
Unlversity of Washington, 

____ __ _ Seattle 98105 
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- argument that the amount of grain The rirI Wide ltdllgU grown on an acre of land will feed 

icrolome-cryoslal. irrelevant, since proponents of cutting A t more cattle than an acre of grass is 

Temperatures from down on feedlots are advocating that CO this grain be used for people, not that 

15110 -501. it be replaced by grass. Cattle would be grazed on nonarable land, and if 53 
this implies a somewhat reduced meat 
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health needs would help reduce the 

from /I "would result in... animal protein 
demand. That raising cattle on grass 

The Harris LoTemp model WRO that would be of poorer quality" is an 
is two microtome-cryostats in 
one. A single unit that can do ambiguous statement. The nutritional 
both routine diagnostic pro- quality of the protein would not be 
cedures and such sophisticated changed; the meat would have a higher 
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section light microscopy, auto- centa e of saturated fats. 
radiography, fluorescence mi- I doubt the validity of the statement croscopy and other histological that "agriculture in the United States 
procedures, at a cost compar- has proved to be the most efficient in 
able to presently available 
routine cryostats. the world." Britain and Japan have 

The Harris model WRO is higher yields of cereal grain per acre, 
compact... can be moved any- and if we consider the amount of energy 
where it's needed. The' cold expended, we are very inefficient (1). 
chamber has extra room for Attempts should not be made to implant 7 
tissue handling, storage or 
freeze drying. Full opening top U.S. agricultural methods throughout 4 
with special access ports com- the world. Some of the real failures in 
bines the features of a totally connection with the green revolution 
closed system with the easy ac- occurred where the need for labor-in- 
cessibility of open top models. tensive farming with the right expertise , ,,,,...,,, 
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THERESE DRUMMOND Address 
Division of Nutritional Sciences, City State Zip 
Cornell University, I 

Harris Manufacturing Co., Inc. Ithaca, New York 14850 I R.AflIAIDfl 
14 Republic Road I IVEt5IUEtZ 
Treble cove Industrial Park Refereaces inwwinuw 
North Billerica, Mass. 01862 i. D. Pimentel, L. E. Hurd, A. C. Beiloti, M. TheCalculatorCompany 
(617) 667-5116 5. Forster, I. N. Oka, 0. D. Sholes, R. J. 

____________________________________________ whitman, Science 182, 443 (1973). [s328? 

Circle No. 652 on Readers' Service Card Circle No. 915 on Readers' Service Card 

per person between 1940 and 1970), 

rather than where Horst Kehl (Letters,  4 9 5 . ra 31 Jan., p. 299) puts it. His whole 
- argument that the amount of grain The rirI Wide ltdllgU grown on an acre of land will feed 

icrolome-cryoslal. irrelevant, since proponents of cutting A t more cattle than an acre of grass is 

Temperatures from down on feedlots are advocating that CO this grain be used for people, not that 

15110 -501. it be replaced by grass. Cattle would be grazed on nonarable land, and if 53 
this implies a somewhat reduced meat 

frozen Sections 
production, public education as to 
health needs would help reduce the 

from /I "would result in... animal protein 
demand. That raising cattle on grass 

The Harris LoTemp model WRO that would be of poorer quality" is an 
is two microtome-cryostats in 
one. A single unit that can do ambiguous statement. The nutritional 
both routine diagnostic pro- quality of the protein would not be 
cedures and such sophisticated changed; the meat would have a higher 
research procedures as thin percentage of protein and a lower per- 
section light microscopy, auto- centa e of saturated fats. 
radiography, fluorescence mi- I doubt the validity of the statement croscopy and other histological that "agriculture in the United States 
procedures, at a cost compar- has proved to be the most efficient in 
able to presently available 
routine cryostats. the world." Britain and Japan have 

The Harris model WRO is higher yields of cereal grain per acre, 
compact... can be moved any- and if we consider the amount of energy 
where it's needed. The' cold expended, we are very inefficient (1). 
chamber has extra room for Attempts should not be made to implant 7 
tissue handling, storage or 
freeze drying. Full opening top U.S. agricultural methods throughout 4 
with special access ports com- the world. Some of the real failures in 
bines the features of a totally connection with the green revolution 
closed system with the easy ac- occurred where the need for labor-in- 
cessibility of open top models. tensive farming with the right expertise , ,,,,...,,, 

Available equipped with and equipment was overlooked. 
International Equipment Corp. 
microtomes, or cryostat only It is a plain fact that humans cer- MONROE MODEL 324 
prepared for installation of your tainly can obtain the amino acids they FEATURES: 
present lEG. microtome. In- need by very simple combinations of * 160 steps of programming 
stalled stereo zoom microscope cereals and legumes. As to the affirma- * AlgebraIc operation 
also available. tion "[ojInly by producing sufficient ani- 

For a full description of the mal protein can the world standard of * Complete set of 
Harris WRO and its wide range 
of additional features write or living be raised and adequate nutrition trig, functions 
call.., supplied," if all people consumed a * Full size keys and display 

diet similar to that of present-day * AC/DC operation 
Americans, world food production * One day service in 365 cities 
would have to be increased almost eight --?7 

times. If a reduced consumption of j Monroe, The calculator Company 
meat in countries such as the United 550 Central Avenue 

Orange, New Jersey 07051 ER States reverted grain to nations in need, 
it would serve to improve the nutri- [7 Yes. I'm interested. Have a 

Para- L.....J salesman call and demonstrate. 
tional status of these populations. rn Yes. I'm interested. Send 
doxically, it would serve also to improve L.i complete literature. 
the health of Americans by lessening 
a diet factor which is probably con- Name - Title 
ducive to heart disease. Co. Name 

THERESE DRUMMOND Address 
Division of Nutritional Sciences, City State Zip 
Cornell University, I 

Harris Manufacturing Co., Inc. Ithaca, New York 14850 I R.AflIAIDfl 
14 Republic Road I IVEt5IUEtZ 
Treble cove Industrial Park Refereaces inwwinuw 
North Billerica, Mass. 01862 i. D. Pimentel, L. E. Hurd, A. C. Beiloti, M. TheCalculatorCompany 
(617) 667-5116 5. Forster, I. N. Oka, 0. D. Sholes, R. J. 

____________________________________________ whitman, Science 182, 443 (1973). [s328? 

Circle No. 652 on Readers' Service Card Circle No. 915 on Readers' Service Card 



Vv'hy would a chemist add other things that may mean a lot, such as simultaneous wavelength recording and auto- 
lNant an  s matic scale expansion; a preparative Peak Separator 

which automatically collects different peaks in 
different test tubes; and a built-in, 8 speed, 10 cm liquid chromatograph? 
recorder. You can even add an electronic digital 
integrator which plugs directly into the detector 

What you value in a liquid chromatograph depends a without any interfacing. But aside from these extras, 
lot on your point of view. A salesman may be the dual beam ISCO detector is still unsurpassed on 
proudest of a big name and classy styling; the specifications, and our specifications are real. Eight 
engineer is mainly concerned with specifications; but full scale absorbance ranges from 0.O1A to 2.OA (all 
the chemist first asks what it will do. Actually the are linear), typical noise ? 0.00005A, typical 
engineer and the chemist aren't far apart. Good overnight drift ? 0.002A, 
performance can only follow sound design and the 13 wavelengths from 254 - 

right specifications. to 660 nm, and 90% 
response in two seconds. 

Let's look at the pump first. Every basic discussion For some reason, that last 
of HPLC equipment points out the advantages of a one is usually left out of - 

constant flow rate, free of pulsations and microscopic other people's spec - 

noise. Yet most chromatographs only offer you sheets. 

constant pressure, or "constant flow" from a more 

or less damped reciprocating pump, unless you are 

really ready to pay. The only HPLC pumps made by 

ISCO produce a constant flow with rate variation and 1LJ ' 

noise level so low you can't measure them. And they ?  4- do this over wide, accurately calibrated ranges in 
both metering and gradient versions. You'll be 

interested in the Dialagrad? multilinear pro- 

grammed gradient pump; in its ability to generate 

any shape gradient you'll ever need, and in its 

reproducibility. It's what comes out that counts, and .j 

a Dialagrad gradient will 

seldom vary over ? 1/2% no  

matter how many times you ;'f' '?'K' ?"t - 

Sample application can mean - 

the difference between a - 

good separation and an ex- 1 These basic ISCO advantages are available on 
cellent one. A septum injec- 
tor has three big advantages , chromatographs from most other manufacturers. 
(it's cheap, cheap, cheap) The main difference is what you have to pay for 
but if you want perfect them. An ISCO Model 1440 isocratic chromatograph, 
uniformity over long periods 4 with a 10 cm recorder and all the standard features 
and from different operators -7' described here, costs only $5,275.00. The multilinear 
use a good 6 port sample , c"" gradient version with automatic scale expansion, 
injection valve. It's standard - j?. simultaneous two wavelength recording, 10 md 
on all ISCO chromatographs. // recorder, digital electronic pressure control anc 

Another standard, but unex- readout, and a couple of prepacked Reeve Ange 
pected, feature is a fast -' ' columns, still costs under $10,000. 

purge system for one minute 7" 7' Send for our free page catalog and find out wh' 
washout. 56 

ISCO HPLC equipment appeals to both chemists an 
engineers. Maybe even to salesmen too: Our styling 

may lack a little pizzazz, but we have probably th( 
/ 7' " "'  '  biggest name in LC absorbance detectors. Al 
<77>// !' * /777//7 - // least we've made more of them over the last 12 

'7' 1 years than anyone else. 

There are many performance points for the UV 

detector which don't show up in the specifications, 

but our engineers haven't ignored them Like 
reliability, and operating convenience such as the BOX 5347 PHONE [402] 464-023 
quick changing of wavelengths or flow cells. You can LINCOLN, NEB, 68505 TELEX 48-645 
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AMERICAN ASSOCIATION FOR Casting About for a President 
THE ADVANCEMENT OF SCIENCE Everyone seems to believe, in private, that the presidency of a college 

Science serves its readers as a forum for the or university is an impossible job to fill. The usual search committee 
presentation and discussion of important issues 
related to the advancement of science, including can agree on the job description, btlt at the same time they are convinced 
the presentation of minority or conflicting paints that (i) whoever 'they pick will be unworthy of the institution and (ii) 

f view, rather than by publishing only material 
on which a consensus has been reached. Accord- they do not want anyone who will ever appear on campus. 
ingly, all articles published in Science-including Typically, the job description does not acknowledge what everyone 
editorials, news and comment, and book reviews 
-are signed and renect the individual views of the knows: no one connected with the institution wants a president to do 
authors and not official points of view adopted by the job described. The does not want a leader in curriculum 
the AAAS or the institutions with which the authors faculty 
are affiliated, reform; the trustees do not want better management if it threatens such 

Editorial Board pet programs as intercollegiate athletics; and the students do not want 
1975 

H. 5. GUTOWSKY DONALD LNDsLt77Y to be straightened out by the president-which is what the alumni want 
N. BRUCE HANNAY RUTH PATRICK him to do. 
DONALD KENNEDY RAYMOND H. TIIoMs'soN 

DANIEL E. KOSHLAND, .JR. The characteristics mentioned in the typical job description divide into 
1976 two clusters, those that would qtlalify the candidate for canonization and 

ALFRED E. BROWN FRANK PR'S 

JAMES F. CROW FR7tNK . PUTNAM those that would make him a multimillionaire in the business world. 

HANS LANOSBERO MAXINE SINGER However, if no one wants the president to appear on campus except for 

EDWARD NEY ARTHU M. 5QUlRi:s occasional visits, the second cluster of qualities, the management skills, 
Editorial Staff are irrelevant to the job. That leaves as the crucial qualities required 

Editor 
PHILIP H. ABELSON of a new president the humane gifts-sensitivity, awareness, appreciation, 

Pnblisher Bnsi, es Manager flexibility-that make for an effective spokesperson for higher education 
WILLIAM D. CAREY HANS NUSSBAUM but have no practical consequence for the day-to-day running of an 

Managing Editor; RoBERT V. ORMES institution. We may go further and argue that even these qualities are 

Assistalli Editors: ELLEN E. MURPHY, JOHN F. not important for the presidency; here we can follow the advice of 
RlNGLE Machiavelli that "a prince . . . need not necessarily have all the good 

A 'sisiani to the Editors: PATRICIA ROwE qualities . . . but he should certainly appear to have them." 

Neivs and Coninent: JOHN WALSH, LUTHER J. 
CARTER, DEBORAH 'SHAPLEY, ROBERT GILLETTE, NICHO- A search committee that accepts the logic of this argument has its 
LAS WADE, CONSTANCE HOLDEN, BARBA A J. CULLITON, job immeasurably simplified: hire an actor as president. The job 
SCHERRAINE MACK 

description might read something like this: "Wanted, character actor 
Research News: ALLEN L. HAMMOND, WILLIAM with wide experience playing professorial roles. Should be six feet or 

D. METZ, THOMAS H. MAUGH II, JEAN L. MARX, 

ARTHUR L. ROBINSON, GINA BAse KOLATA, FANNIE taller, have slim athletic build, look good in tweeds and casual sport 
GROOM clothes. Some skill in tennis, squash, skiing helpful. Must be able to read 

Book Reviews: KATHERINE LIvINGSTON, LYNN aloud with tlnderstated deep conviction, memorize parts quickly, have 
MANFIELD, JANET KEGO good memory for names, faces, quotations from Shakespeare, enjoy 

Cover Editor: GRAYCE FINGER ' touring. Some possibility of improvisational and ad lib performances 
diterial Assistants: MARGARET ALLEN, ISABELLA 

BOULDIN, ELEANORE BUTZ, MARY DORFMAN, SYLVIA after first year." 
EBERHART, JUDITH GIVELBER, CORRINE HARRIS, NANCY There are drawbacks to the plan. One is that with so clear a job 
HARTHAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, 

MARGARET LLOYD, ERIC POGGENPOHL, JEAN RocieWoOD, description for the president, it would be harder 'to blame him for the 
L -AH RYAN, LOIS SCHMITT, RICHA n SEMIKI.osE 

YA LI SWIGART, ELEANOR WARNE ' lnadeqtlacies of the faculty, administration, and student body and harder 

Glltde to Scientific In,S'trIIlllents RICHARD SOMMER to keep him happy in uncongenial working conditions. A good actor with 
Meolberslltp Recruttulent: GWENDOLYN HUDDLE; a strong script could move from the provinces to the big time very easily. 

Subscription Records and Member Records: ANN Also, some colleges might actually recognize that they need leadership 
RAGLAND from a president, that their need is vision rather than appearance. If an 

Advertising Staff institution looking for a president should come to the conclusion that it 
Director Production Manager 

EARL J. SCHERAGO MARGARET STERLING needs more than a persuasive front man, it will have to eschew the beau- 
Advertistllg Sales Manager: RICHARD L. CHARLES ties of this plan and try to find someone who genuinely has vision, energy, 

Sal 5: NEW YORK, N.Y. 10036: Herbert L. Burkiund, drive, and capacity to lead. And to persuade such a person to be 
ii W. 42 St. (212-PE-6-1555); SCOTCH PLAINS, N.J 
07076: C. Richard Callis, 12 Unami Lane (201-889- president, the college will have to explain why anyone with all the 
4873); CHICAGO, ILL. 60611: Jack Ryan, Room required qualities should think of wasting them on a presidency. To 
2107, 919 N. Michigan Ave. (3i2-DE-7-4973); BEY- demand all those management skills, the institution will have to demon- 

ERLY HILLS, CALIF. 90211: WinD Nance, 111 N. La 
Cienega Blvd. (2i3-657-2772); DORSET, VT. 05251: strate tWit it is willing and able to be managed; to expect all those good, 

Fred W. Dieffenhach, Kent Hill Rd. (802-867-5581) humane qtialities, it will have to demonstrate that it knows how to treat 

EDITORIAL CORRESPONDENCE: 1515 Massa- 
chusetts Ave., NW, Washington, D.C. 20005. Phones its leaders humanely, that its faculty, students, trtlstees, and alumni have 
(Area code 202) Central Office: 467-4350; Book Re- a modicum of that sensitivity, openness, and understanding being de- 
views: 467-4367; Business Office: 467-4411; Circula- 
tion: 467-4417; Guide to Scientific Instruments: 467- matld d of the new president. And before being able to make demands 
4 80; News and Comment: 467-4430; Reprints and of the new president, the institution's members will have to answer his 
Permissions: 467-4483; Research News: 467-4321: 

Reviewing: 467-4440. Cable: Advancese'. Washington. qtIeStioFl. "What's in it for me?" 
Copies of "Instructions for Contributors" can be 

obtained from the editorial office. See also page Xv, On balane , it is plobably easier to hire an actor.-PAuL A. LACEY, 
Scence, 28 June 1974. ADVERTISING CORRE- Provost, Earlhat College, Richmond, Indiana 47374 
SPONDENCE: Room 1740, 11 W. 42 St., New York, _______________________________________________________________________ 
N.Y. 10036. Phone: 212-PE-6-1855. Excerpted with permission from The CIlroIstcle of Higher Edo ottoll, vol. 9, No. 20 (1975) 
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presentation and discussion of important issues 
related to the advancement of science, including can agree on the job description, btlt at the same time they are convinced 
the presentation of minority or conflicting paints that (i) whoever 'they pick will be unworthy of the institution and (ii) 

f view, rather than by publishing only material 
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editorials, news and comment, and book reviews 
-are signed and renect the individual views of the knows: no one connected with the institution wants a president to do 
authors and not official points of view adopted by the job described. The does not want a leader in curriculum 
the AAAS or the institutions with which the authors faculty 
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1975 
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N. BRUCE HANNAY RUTH PATRICK him to do. 
DONALD KENNEDY RAYMOND H. TIIoMs'soN 
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HP CALCULATORS SOLVE YOUR PROBLEMS, YOUR WAY 

This brochure can take the gamble 

out of choosing a statistics calculator. 
Whether you're doing basic dramatic difference they can make in 

statistics or complex data analysis, the efficiency and accuracy of 
this 12-page guide will show you your statistical problem solving. 
exciting new approaches ... new Whatever your discipline, research, 
alternatives. It starts with a powerful chemistry, agriculture, economics, 
computing calculator that fits in your plant management... HP has a 
pocket and lets you do data analysis statistics calculator that can probably 
anywhere - at any time. The brochure give you faster solutions at lower 
then shows you desktop cost. But judge for yourself. Send for 
programmable calculators that can our free guide and see if an HP 
quickly solve statistical problems statistics calculator isn't your best bet. 
that would otherwise be done on a / ,.?i'I- 
large mainframe computer. When you Please send me your free guide to statistics calculators: 

"Are you drasvsng the rsght conclusions.' 
compare the capabilities of HP's 
computing calculators you'll see what a I Name Title_____________ 

I Company 

Address_________________________________________________________ 
HEWLETT KARD ____________State_________ PAC _______ ____________ 

City 
Zip Phone____________________________ 

Sales and service from 172 oftices in 65 countries. HP-Calc lnq, P 0 BOX 301, Loveland, Colorado 80537 
P.O Sax 311, Loveland, Cola,ado 8Q37 

8i4J 
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Pocket Calculator 

The Palmtronic F-7 displays 12 dig- 
its including an 8-digit mantissa, man- 
tissa sign, 2-digit exponent, and expo- 
nent sign. It has a storage memory 
and one for accumulation. Functions 
such as trigonometric, inverse trigono- 
metric, logarithmic, exponential, square 
and cube root, power, and reciprocal 
may be calculated with one touch. 
There is a radian-degree-gradian mode 
switch. Measurement conversions may 

pH Meter Preparative Electrophoresis Apparatus be performed rapidly. There is a frac- 
tion key and parenthesis keys. The unit 

Model 5006 is a laboratory model The Cobra UltraPhor provides the weighs 13 ounces and may be operated 
suitable for pH and oxidation-reduction separation capabilities of polyacryl- by batteries or plugged in. Canon USA. 
measurements from 0 to 14 pH units amide gels in a slab preparative mode. Circle 871. 
and from 0 to 800 or - 400 to + 400 A counter-chamber buffer system 
millivolts. Resolution is 0.04 pH unit avoids excessive dilution of eluted 
and 4 millivolts, respectively. It is pos- bands and maintains recovery through- Oxidase Meter 
sible to compensate for temperatures out elution. Dilute buffer in the elution 
from 00 to 1 000C. Cambridge Instru- chamber ensures rapid elution at the The model 25 has a linear ampero- 
ment Company. Circle 881. bottom of the gel and a concentration metric (polarographic) probe that con- 

and field gradient established by con- sists of a silver cathode and platinum 
centrated buffer in an underlying anode covered by a porous membrane. 

Liquid Chromatograph counter-chamber prevents the bands The meter amplifies and provides a 

from passing through the elution chain- readout of the probe signal. In the 
Model 300 has a pulse-free pump her. An indirect cooling system pre- presence of hydrogen peroxide the 

that provides pressures up to 3000 vents disruptive temperature gradients. probe produces a current proportional 
pounds per square inch. Flow rate is Up to 60 samples may be run at a to the concentration of hydrogen per- 
continuously adjustable from 0.1 to 100 time. Instrumentation Specialties Coin- oxide. The system may be applied to 
milliliters per minute at full pressure. pany. Circle 863. measure the substrate of a peroxide- 
An explosive purge-recycle system sim- producing enzyme, to assay the enzyme, 
plifies solvent changeover. A close to study effects of cofactors or inhibi- 
coupling system keeps lines between Portable Pyrometer tors, as well as to measure the hydrogen 
injection valve, column, and detector peroxide. Yellow Springs Instrument 
at a minimum for any length or con- Temperatures from 320 to 22000F Company, Incorporated. Circle 878. 
figuration of column. Altex Scientific, (00 to 12000C) are measured in two 
Incorporated. Circle 880. scale ranges (320 to 8000F and 320 to 

22000F). A thermistor circuit compen- Probe Colorimeter 
sates for variations in ambient tempera- 

Electronic Microbalance ture. Accuracy is ? 1 percent of full- Model PC! 600 is designed for re- 
scale deflection. The unit comes with a peated testing at the same wavelength. 

The model 4700 incorporates a 4.5- 5.5-inch porcelain-protected Chromel- Each unit comes with a single inter- 
digit panel meter that displays sample Alumel thermocouple probe connected changeable interference filter selected 
weight in milligrams. Maximum read- to a 6.5-foot lead wire. Thermolyne. to individual specifications. The probe 
ability is 0.1 microgram, precision (re- Circle 873. is a fiber optic that is dipped into the 
producibility) is 0.1 microgram, and test solution. Samples down to 0.5 milli- 
capacity is 2.5 grams. Negative and liter may be tested. Repeatability is 
positive readings are possible on the Photometer System better than ? 1 percent and there is 
expanded ranges of 2, 20, and 200 no measurable carryover from test to 
milligrams (position A) and 20, 200, The 340/ 800 system includes the test. Front-mounted knobs control trans- 
and 1000 milligrams (position B). photometer, a water-jacketed cuvette mittance zero, absorbance zero, and 
Cahn Instruments Division, Ventron holder, a constant-temperature water power. Absorbance or transmittance is 
Corporation. Circle 872. bath circulator, and a 10-inch strip read on a large panel gauge. Brink- 

chart recorder. The spectral range is mann Instruments. Circle 874. 
Newly offered instrumentation, apparatus, and from 340 to 900 nanometers. The phQ- 

laboratory materials of interest to researchers in tometer accepts cuvettes with plano- 
all disciplines in academic, industrial, and gov- 

ernment organizations are featured in this space. parallel configuration of 5-, 10-, and Dosimeter 
Emphasis is given to purpose, chief characteristics, 

and availability of products and 'materials. En- 20-millimeter path lengths. Round tubes 
dorsement by Science or AAAS is not implied, up to 12 and 1 3 millimeters are also Semirad is an acronym for secondary 
Additional information may be obtained from the 
manufacturers or suppliers named by circling the acceptable. Wavelengths are fixed and emissions of mixed radiation dosimeter. 
appropriate number on the Readers' Service Card operation 
(see pages ii54A and i206C) and placing it in the is easy to perform. B. Leitz, It uses a self-contained quartz fiber 
mailbox. Postage is free-RICHARD G. SOMMER Incorporated. Circle 875. electrometer and microscope to mea- 
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New automatic 002 incubator. 
From Forma. Automatic. 
Just set the desired 002 level and the incubator 0 0 * 
maintains itself within + 0.20 0, reducing 002 con- 
sumption by as much as 95%. Readout is continuous Se C - C C * S - C - 

on a large 4" scale meter; there's a panel-mounted 002 - 5 0 

flow indicator. An even distribution of internal 002 - 0 0 0 0 0 - 

environment eliminates 002 stratification. Temperature - - - - - -. 

and humidity are uniform throughout the chamber with -S * C - 5 * 6 0 5 - 5 0 

no air supply required. The chamber is automatically 
and quickly replenished after door openings, eliminating - 

the need for manually activated recovery systems. * - * * - - , S 

Reliability is built in, with solid state electronics and - - - 

stainless steel construction. 
Write or call Forma for further details, 

Forma Scientific? 
MARIETTA, OHIO 4575O eIe77373-47e3 TELEX 24.5394 

7/'77lf77.,77'777777' 

?77?L77/ 
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NET-460 L-Leucine [3,4, 5-3H(N)] $39I2500i $77/i mCi 
Before yo!I.bUY $231/SmOl 70-i OOCi/mmole is now available 

a nevi sterilizer... The most abundant amino acid 
check your savings on a erators. Hydrostatic test for with a specific activity of 70-i OOCi/mmole as a 

completely rebuilt steam and absolute safe, reliable oper- result of a breakthrough in tritium labeling tech- 
ethylene oxide sterilizer. It ation. And guarantee satis- 
can be as high as 40% off factory performance for a niques. Greater sensitivity in protein labeling is 
the list price of a new unit. full year. now possible with three positions labeled. 
- We completely recondi- We have model, size and 
lion the vessel. Add all new type to meet every sterilizer 
operating parts, controls, fit- need. Call or write for But -_______ 
tings, valves and steam gen- letin No. A-75. New England Nuclear 
THE 1-IOSPITALSUPPLYCO INC 549 Albany Street, Boston, Mass 02118 Customer service 61 7-482-9595 A subsidiary of Scientific Industries, Inc. 

70 Orville Drive, Airport Internalional Plaza, Bohenia, New York, 11716 NEN Canada Ltd., Dorval, Ouebec; NEN Chemicals GmbH, Oreieichenhain, Germany. 
5161567-3040 
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sure tissue response to x, gamma, and Literature NEWS AND COMMENT 

neutron radiation. Accuracy is ? 20 
percent tissue rad for mixed neutron Catalog 1275 features biochemical (Continued from page 1180) 

and gamma radiations. Rate dependen- products for chromatography, immu- man, mathematics department, Ohio 
cy is ? 10 percent rad per second. nochemistry, molecular biochemistry, State University. . . . Samuel Bul- 
Energy dependency is ? 20 percent, 80 enzymology, and blood studies. Miles lock, associate professor 'of psychiatry, 
kiloelectron volts to 10 megaelectron Laboratories, Research Products Divi- Hahnemann Medical Center, to chair- 
volts, for x and gamma radiations and sion. Circle 850. man, psychiatry department, Howard 
? 20 percent for neutron radiation. HP-55 Mathematics Programs and University.. . . Charles A. White, Jr., 
Electrometer Corporation. Circle 882. HP-55 Statistics Programs each cost professor of medicine, University of 

$10. They feature 74 and 53 programs, Iowa, to chairman, obstetrics-gynecol- 
respectively, for the HP-55 program- ogy department, West Virginia Univer- 

Perfusion Unit mable pocket calculator. Hewlett-Pack- sity... . Dale D. Liudhoim, professor of 
ard Corporation. Circle 856. medicine, Tulane University, to chair- 

Perfuser two/ten is designed for per- ReUse Catalog lists used scientific man, nephrology department, West Vir- 
fusion of isolated animal organs. Pump instruments of all types for sale. It ginia University.... Eugene H. Bishop, 
flow rates of up to 150 milliliters of is a brokerage-type operation where chairman, mechanical engineering de- 
perfusate per minute are possible. In sellers may list and from which buyers partment, Montana State University, to 
addition to pumping and oxygenation, may select items. ReUse Company. chairman, mechanical engineerin'g de- 

the device provides heating by water Circle 852. partment, Clemson University. 
bath, an efficient filter and bubble trap, Using Low-Temperature Plasmas Thomas F. McHugh, assistant professor 
sampling ports on venous and arterial for Ashing Analytical Samples is a tech- of education, Washington College, to 
sides, and reversible pumping to facili- nical bulletin that explains the tech- chairman, education department, Vassar 
tate cleaning. The Perfuser two/ten is nique and its advantages and outlines College. ... Donald R. Bennett, associ- 
adaptable to a sealed atmosphere to some applications. International Plasma ate professor of medicine, University of 
permit insertion of components into Corporation. Circle 853. Utah, to 'chairman, neurology depart- 
the oxygenated perfusate. MX Inter- Specialty Gases includes more than ment at the university. . . . Larry C. 
national, Incorporated. Circle 876. 100 items and includes sections on Carey, professor of surgery, University 

pure gases, mixtures, electronic mate- of Pittsburgh, to chairman, surgery de- 
rials, and sections on gas handling partment, Ohio State University. 

Long Cell for Infrared Spectroscopy equipment. Union Carbide Corporation, Laurine E. Fitzgerald, professor of ad- 
Linde Division. Circle 865. ministration and higher education, 

A 120-meter gas cell is available for Affinity Chromatography-Principles Michigan State University, to dean, 
adaptation to many popular spectro- and Methods is a 72-page book that Graduate School, University of Wis- 
photometers. The three-mirror, multiple, also discusses some applications. Phar- consin-Oshkosh. ... Thomas E. Jordan, 
reflection, long path cell features a macia Fine Chemicals Incorporated. professor of behavioral studies and 
path length that is externally adjustable Circle 866. research, University of Missouri, St. 

in 8-meter steps from a minimum path Radiochemicals lists labeled com- Louis, to dean, Graduate School at 

of 4 meters 'to a nominal maximum pounds, reference sources, radioim- the university. . . . John J. Sciarra, 

of 132 meters. The cell is vertically munoassay products, materials for assistant dean, College of Pharmacy, 
mounted; it is 10 inches in diameter, liquid scintillation counting, and many St. John's University, to dean, College 

90 inches high, and weighs 55 pounds. more. New England Nuclear. Circle of Pharmacy, Long Island University. 

It may be pressurized to 10 atmo- 867. . . . Duane L. Aldous, associate pro- 

spheres or evacuated to 10 torr. Aquametry Apparatus describes a fessor of pharmaceutical chemistry, 

Wilks Scientific Corporation. Circle Karl Fischer titration system. Labin- Xavier University, to dean, College of 
879. dustries. Circle 868. Pharmacy at the university.... Robert 

Salt Removal and Exchange by Di- E. Jewett, professor of allied health 
afiltration describes an ultrafiltration professions, Emory University, to dean, 

pH Meter technique. Amicon Incorporated. Circle College of Medicine, East Tennessee 
869. State University.... Charles E. Olson, 

The Digital Mini-pH-Meter gives Chemical Catalog includes more Jr., professor of natural resources, 

readings over the 0 to 14 range with a than 7000 items for many research and University of Michigan, to dean, School 

resolution of 0.1 unit. The readings are analytical applications. Polysciences, of Natural Resources at the university. 
displayed by light-emitting diodes 5/16- Incorporated. Circle 870. . . . Edward W. Hawthorne, chairman 
inch high for ease of reading in the Chemical Catalog, Winter 75 lists of physiology and biophysics, Howard 

laboratory or in the field in full sun- biochemicals, immunochemicals, and University, to dean, Graduate School 

light or darkness. Accuracy exceeds clinical and diagnostic products. Cal- at the university.... William M. Sang- 
0.15 pH unit within 3 units of the biochem. Circle 883. ster, professor of civil engineering, 
standardization point and 0.2 unit over Laboratory Light Sources and Instru- Georgia Institute of Technology, to 
the full range. Reproducibility is ? 0.05 mentation for Photometry and Radi- dean, College of Engineering at the 
pH unit. Meter controls include a man- ometry is a 20-page pamphlet devoted institute. . . . J. Edward Simpkins, di- 

ual 00 to 1 000C temperature compen- to fiber optics, spectral sources, photo- rector, Center for Black Studies, Wayne 
sator calibration adjuster, and battery meters, optical filters, and other acces- State University, to dean, College of 
test switch. L. G. Nester Company. sories. PBL International, Incorporated. Education at the university.... Nat E. 
Circle 877. Circle 888. Smith, associate dean for student af- 
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