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The MODEL L4 is a 65,000 rpm 
Preparative Ultracentrifuge 
With its 65,000 rpm drive, the 
Model L4 can handle the highest 
force separations possible today, in 
either swinging bucket or fixed angle 
rotors. The L4 can use all Model L 
rotors and the new high speed L2-65 
rotors to give you forces to 420,000 g 
and capacities from 15 ml to 
1600 ml. And if you want separations 
on a still larger scale... 

The MODEL L4 is also a 
Zonal Ultracentrifuge 
You can put 1725 ml in the L4's 
large-scale Zonal Rotor. This rotor 
permits introduction of density 
gradient and sample solution, and 
recovery of fractions, during rotation, 
and gives you 40,000 rpm and 
90,000 g to induce separations. 
However, if you want fractions in 
even greater quantities than you can 
expect from 1725 ml... 

The MODEL L4 is also a 
Continuous Flow Ultracentrifuge 
The L4's Continuous Flow Rotor 
accepts sample solution at a rate of 
approximately two liters per hour. As 
sample solution flows in, supernatant 
flows out and particles settle in the 
gradient under a force of 90,000 g 
at 40,000 rpm. For more about this 
newest ultracentrifuge from Spinco 
Division of Beckman Instruments, 
write for Data File L4-5. 
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AT COLGATE-PALMOLIVE RESEARCH CENTER., 

"'Our Mettler top-loaders let us test our ideas on the spot" 
"We usually make formulations of our prototype 

materials right on our Mettler P-1200 top-loading 
balance," says Dr. Richard Turse, Senior Research 
Chemist at the Colgate-Palmolive Research Center. 

"The speed and convenience of the Mettler is im- 
portant to us. By cutting down on the mechanics of 
putting a test material together, we have more time 
for theoretical work. With quick, convenient and 
accurate formulation, we can try out our ideas right 
on the spot." 

Dr. Turse's laboratory at Colgate-Palmolive works 
with proprietary pharmaceutical products -cough 
syrups, aerosols, effervescent preparations. 

"Because much of our work calls for making up 
experimental formulations, the Mettler top-loader is 

in almost continuous use. We tare the beaker weight, 
add successive components, and fill to target weight 
...usually 100 or 200 grams. The P-1200 also has 
plenty of capacity when we make up kilogram 
quantities." 

The New Brunswick, New Jersey facility is the 
primary research arm of the Colgate-Palmolive Com- 
pany, the world's largest manufacturer of toilet ar- 
ticles and one of the largest producers of soaps and 
detergents. It uses more than 40 Mettler balances in 
analytical research and product preparation. 

Find out how the new Mettler top-loaders com- 
bine the precision of analytical balances with top- 
loading convenience. Let us lend you a balance to try 
in your own laboratory. Write Mettler Instrument 
Corporation, 20 Nassau Street, Princeton, New Jersey. 
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is the excellent correlation between 
Ph.D. production in given areas of re- 
search at the various institutions and 
the federal research funds which they 
receive in these areas. The point raised 
by the subcommittee simply shows the 

great disparity among the disciplines 
in the cost of research per graduate 
student. For an institution specializing 
in research in oceanography or radio 

astronomy, for example, the cost of 

equipping a student may be hundreds 
of times that found in a university 
which is strong in research of a purely 
theoretical nature. 

A third concern of the subcommit- 
tee is the decrease in some disciplines 
of the percentage of new teachers 

holding the Ph.D. degree, and this is 
laid to the failure of federal research 
funds to raise the general level of 

training in university faculties. The 

figures given include teachers in uni- 
versities, colleges, and junior colleges. 
One might legitimately wonder how we 
have managed to do as well as we 
have in the face of the tremendous 
growth in the number of science stu- 
dents and the increase in numbers of 

junior colleges in recent years. Per- 
haps the subcommittee should have 
asked what these statistics might be 
if we had not had federal research 
funds, and, to be fair, it should also 
have noted that the proportion -of 
Ph.D. teachers in some science and 
engineering disciplines has actually in- 
creased.... 

The key argument in the report, 
and that of most critics of federal sup- 
port of basic research, concerns the 
concentration of funds in a few insti- 
tutions. This concentration exists as a 
result of the policy of using research 
funds to support what is judged by 
scientists and engineers to be the best 
research. If we are to use research 
money to accomplish the additional pur- 
pose of spreading research more wide- 
ly, with immediate quality as a second- 
ary objective, then let's do this honest- 
ly and not blame the federal agencies 
for failing to do a job they were not 
commissioned to do. There are, of 
course, several programs already in 
existence which have the effect of 
spreading research support to more in- 
dividuals and more institutions. Exam- 
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pete for support only with their peers 
and not with established researchers. I 
would favor more programs of this 
sort to broaden the nation's research 
capability, but I believe it would be a 

grave mistake to use the bulk of our 
research funds for any purpose other 
than that of supporting the best re- 
search .. 

Finally, the subcommittee seems to 
have missed completely the intent of 
NSF's Science Development Program 
and to have taken the testimony of 
Henry Riecken out of context to mean 
that the program would be used for 
"improving . . . lagging departments 
in already important research institu- 
tions." Any honest observer will agree 
that the grants made to date have not 
been made for this purpose, but rather, 
as is the intent of the program, have 

gone to departments which are cur- 
rently strong enough to give reason- 
able expectation that they might 
achieve excellence with the infusion of 
grant money, properly used. And, al- 
though the universities receiving these 
grants are not completely devoid of 
prior research support, they are also 
not on anyone's list of the nation's re- 
search-affluent institutions.... 

The federal research baby is a pre- 
cocious youngster whose health is vital 
to the future of our nation. Let's work 
to keep him well fed and well scrubbed. 
Let's not throw him out with the bath. 

W. EDWARD LEAR 

College of Engineering, 
University of Florida, Gainesville 

The report of the Reuss subcom- 
mittee entitled "Conflicts between the 
Federal Research Programs and the 
Nation's Goals for Higher Education" 
gives me concern, especially after care- 
fully comparing it with the published 
responses to subcommittee inquiries and 
the published testimony. The one ex- 
cerpt from my written statement to 
the committee, while accurately quoted 
in this report, gives no hint of my 
general response to the questions asked. 

My general position was that, in a 
modern university, science teaching and 
research are inseparable. The direct 
role of research is small at the under- 
graduate level, growing in importance 
through the junior and senior years 
and becoming the key educational ve- 
hicle in the practically tutorial rela- 
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working for an advanced degree. But 
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The Carl Zeiss Spectrophotometer PMQ 1I 

For ultraviolet, visible and near infrared measurements 
from 185 m/ to 2500 m/t. Outstanding features include: 
* Building block system. 
* High-quality Littrow-type monochromator with built- 

in chopper diaphragm. 
Unique friction-free construction of slit mechanism. 
High-precision wavelength and wave number scales 
projected on ground-glass screens for parallax-free 
reading. 

* Indicator unit equipped with AC amplification. 
Projected transmittance and absorbance scales for 
parallax-free reading. 
Adjustable 3-step damping device. 

Connections provided for 5 or 0lmV recorder. 
* Deuterium and tungsten light sources combined in 

one housing. 
* Line-operated stabilized power supply. 
U Supplementary attachments: Automatic 100-point 

(zero density) adjustment device; motor drive for 
wavelength scale; TE-converter; accessories for re- 
flectance, chromatogram, fluorescence and flame 
measurements; heatable, low-temperature and mi- 
crocell holders; stirring and titration devices. 

Write Dept. SC for further details or visit our showroom 
for a demonstration. 

Complete service facilities available. 

CARL ZEISS, INc. The Great Name in Optics 
444 Fifth Avenue, New York, N. Y. 10018 
ATLANTA. CHICAGO. LOS ANGELES. SAN FRANCISCO. SEATTLE. WASHINGTON IN CANADA: TORONTO. MONTREAL, WINNIPEG. VANCOUVER 



Recent AAAS Symposium Volumes 
#80. Air Conservation 

October 1965. 348 pages. Illustrations. Bibliog- 
raphy. Index. The Report of the AAAS Air 
Conservation Commission, James P. Dixon, 
chairman. Of interest to scientists and spe- 
cialists in other disciplines. 

Price: $8.00. AAAS Member's Cash Price: $7.00. 

#79. Science in Japan 
October 1965. 496 pages. Illustrations. Bibliog- 
raphy. Index. Edited by: Arthur H. Livermore. 
A unique opportunity to get both a broad and 
a detailed picture of recent scientific and tech- 
nological developments in Japan. 

Price: $13.00. AAAS Member's Cash Price: $11.00. 

#78. Man, Culture, and Animals: The Role of Animals 
in Human Ecological Adjustments 

August 1965. 304 pages. 10 illustrations. In- 
dexes. Edited by: Anthony Leeds and Andrew 
P. Vayda. Case studies of the relationships 
among human populations, the animals they 
use for food or food-getting, the plants signifi- 
cant for maintaining both animals and men, 
and the sociocultural usages by which plants, 
animals, and men are linked in eco-systems. 

Price: $8.00. AAAS Member's Cash Price: $7.00. 

#77. Food Quality-Effects of Production Practices 
and Processing 

March 1965. 306 pages. References. Index. 
Edited by: George W. Irving, Jr., and Sam R. 
Hoover. This volume covers an important and, 
in recent years, rapidly developing field of sci- 
ence: the production, protection, and processing 
of foodstuffs of high nutritional and esthetic 
value. 

Price: $8.50. AAAS Member's Cash Price: $7.50. 

#76. Agricultural Sciences for Developing Nations 
1964. 230 pages. References. Index. 
Edited by: Albert H. Moseman 
Characteristics of agricultural systems in emerg- 
ing nations-Research to devise and adapt in- 
novations-Education and development of hu- 
man resources-Establishing indigenous institu- 
tions to serve advancing agriculture. 

Price: $6.75. AAAS Member's Cash Price: $6.00. 

#75. 

I 

#74. Aridity and Man 
1963. 2nd printing, 1965. 604 pages. 98 illustra- 
tions. Edited by: Carle Hodge and Peter C. 
Duisberg. "Best collection of background ma- 
terial . . well balanced and highly readable 
. . . probably the broadest and most nearly 
complete treatment of arid lands yet published." 
Journal of Forestry, May 1964. 

Price: $12.00. AAAS Member's Cash Price: $10.00. 

#72. Spermatozoan Motility 
1962. 322 pages. 113 illustrations. 
Edited by: David W. Bishop. 
"This book is an excellent assemblage of re- 
cent findings and reports of new data relative 
to the perplexing problem of sperm motility 
and includes the opinions and ideas of cytolo- 
gists, biophysicists, biochemists and physiolo- 
gists." Journal of Animal Sciences, March 1963. 

Price: $7.50. AAAS Member's Cash Price: $6.50. 

#71. Great Lakes Basin 
1962. 320 pages. 92 illustrations. 
Edited by: Howard J. Pincus. 
" Difficulty . .. in attempting to do justice 
to all the topics covered in a book as rich as 
this one in content, interpretation, and discus- 
sion. . . . Highly recommended to scientist 
and layman alike." Transactions, American 
Geophysical Union, December 1963. 

Price: $7.50. AAAS Member's Cash Price: $6.50. 

#70. Fundamentals of Keratinization 
1962. 202 pages. 136 illustrations. 
Edited by: E. 0. Butcher and R. F. Sognnaes. 
"This book . . . makes fascinating reading for 
all clinicians and research workers interested in 
keratinising tissues." Brit. Dental J., 1/15/63. 

Price: $6.50. AAAS Member's Cash Price: $5.75. 

#67. Oceanography 
1961. 2nd printing, 1962. 665 pages. 146 
illustrations. Edited by: Mary Sears. 
"I know of no other volume that so well de- 
fines oceanography, its purpose, opportunities 
and requirements."-Science, 9 June 1961 

Price: $14.75. AAAS Member's Cash Price: $12.50. 

#66. Germ Plasm Resources 
Mechanisms of Hard Tissue Destruction 1961. 394 pages. 59 illustrations. 

1963. 776 pages, 430 illustrations. Edited by: Edited by: Ralph E. Hodgson. 
Reidar F. Sognnaes. Symposium by 49 out- "This book will be of interest to nonplant and 
standing coauthors on destruction of mineral- animal breeders, for the rather general treat- 
ized structures by organisms and by physical ment of various topics . . . allows for rapid 
and chemical agents, ranging from rock boring perusal."-Bulletin of the Entomological So- 
to bone resorption and tooth decay. ciety of America, September 1961 

Price: $13.00. AAAS Member's Cash Price: $11.00. Price: $9.75. AAAS Member's Cash Price: $8.50. 
British Agents: Bailey Bros. & Swinfen, Ltd., Warner House, 48 Upper Thames Street, London, E.C.4 
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SCIENCE SCIENCE 

Psychological Testing and the Invasion of Privacy 

Last June the House of Representatives Special Subcommittee on 
Invasion of Privacy and the Senate Subcommittee on Constitutional 
Rights held hearings on the threat to the right of privacy posed by the 
use of psychological tests. The committee hearings and the extensive 
report in the November 1965 issue of the American Psychologist pro- 
vide a fascinating account of the discussion of this problem. 

The tests in question are not those that measure ability or aptitude 
but the ones intended to assess emotional stability or personality 
characteristics. Some of the questions used in such tests are innocuous, 
but others deal with sex, family or interpersonal relations, religious 
beliefs, and other emotionally charged topics. The constructors of the 
tests consider such items to be essential. Nothing fundamental about a 
person is learned by asking whether he prefers Tuesdays or Wednes- 

days, but perhaps something fundamental can be learned by inquiring 
about such matters as whether he prefers being the life of the party 
or being alone with a member of the opposite sex. In short, if one is 
to learn about personality differences or emotional stability, one must 
probe emotionally important areas. 

An individual, however, may object to being asked about intimate 
details of his life and beliefs, and may fear that, if the test forms 
remain in personnel files, his answers could be used against him. Thus, 
some of the committee members and some of the witnesses contended 
that the use of such tests constitutes an invasion of privacy that 
violates the fourth and other amendments to the Constitution. 

On the other side of the case, it is necessary to learn some things 
about a prospective employee. Past experience and abilities are almost 
always relevant. For some positions, health is important. And for some 

positions it is desirable to learn about emotional stability or other 
aspects of personality. We do not want emotionally unstable persons 
serving in air,traffic control towers, representing the United States in 
sensitive overseas assignments, or sitting in various other positions of 
special responsibility. 

There is no easy solution to the conflicting claims of the individual's 
right to privacy and the public's right to protection. It does not help 
to point out that wiretappers and snooping news photographers are 
guilty of greater invasions of privacy. Nor is the problem handled by 
contending, as some witnesses did, that the tests are of no value 
anyway, for, if the present ones are of doubtful validity, more effec- 
tive methods are likely to be developed. 

On the one side, as one witness said, we must seek those methods 
of protecting the public that are least intrusive on private rights. On 
the other side, if we want to protect society we must learn to ask the 

questions that will help us avoid creating dangerous situations. This is 
the dilemma highlighted by the congressional enquiry. 

The constructors of the personality tests sometimes use "forced- 
choice" items in which the respondent is required to choose between 
two alternatives both of which may be attractive, but which are, they 
believe, differentially attractive to different kinds of people. The 
conflict between private and public rights is itself a kind of forced- 
choice situation. Both rights have their claim. Which we rate the 
higher will reveal something about our scale of values, about the 
kind of people we are.-DAEL WOLFLE 
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to 99.5 percent of RNA synthesis per 
unit time. The relation between differ- 
ential nucleic acid metabolism in poly- 
tene chromosomes of Diptera, as 
shown by puffing, and patterns of dif- 
ferentiation was discussed in independ- 
ent papers by C. Pavan (University 
of Sao Paulo) and U. Clever (Purdue 
University). An enhanced synthesis of 
RNA, resulting from greater gene ac- 
tivity, is associated with the puffed 
chromosomal region. Some of the most 

convincing evidence that puffing is re- 
lated to developmental processes is af- 
forded by experiments with the hor- 
mone ecdysone which induces molting 
and also causes puffing at specific loci. 

One session of the symposium was 
devoted to discussions on the genetic 
control of differentiation in plant de- 

velopment. The present status of re- 
search on species of the genus Acetab- 
ularia was presented by G. Werz (Max 
Planck Institut flir Meeresbiologie, Wil- 
helmshaven). Morphogenesis in these 
unicellular and uninucleate green algae 
is governed by the activity of "morpho- 
genetic substances," probably messen- 

ger RNA. Under the influence of "reg- 
ulators," located within the cytoplasm, 
the potentialities of the morphogenetic 
substances are realized, that is, ex- 

pressed in morphological development. 
Realization depends, therefore, not only 
on temporary activations of nuclear 
genes, but also on activations of cer- 
tain gene products already transferred 
and stored in the cytoplasm. 

B. McClintock (Carnegie Institution 
of Washington) summarized evidence 
in maize for identifiable controlling 
elements that govern the action of 
genes during development. Three sys- 
tems were discussed in some detail: the 
Ac system, the Spin system, and the 
Dt system. The elements of all three 

sy?tems share many properties in com- 
mon, which suggests a basic relation- 

ship among them with regard to origin 
and composition. Furthermore, ele- 
ments with the same properties are 

present in some strains of maize de- 
rived from different geographic regions, 
so that there is little reason to doubt 
that they are common components 
of the maize genome. A basic differ- 
ence between differentiation in plants 
and animals is that meristems of plants 
remain in an embryonic condition 
throughout the life of the individual, 
whereas most animals have only one 
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that, as a consequence, the most sig- 
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tion of higher plants are those that 
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affect the structure of, and cell be- 
havior in, the primary meristem from 
which the various organs are differen- 
tiated. Shifts between a condition that 
is basically determined by cellular 
elongation to one that is determined 
mostly by mitotic divisions without 
cell enlargement can be demonstrated 
to be under gene control in barley. 
Furthermore, morphogenetic effects in 
meristematic regions and where a sym- 
metrical mitoses occur are shown to 
be related to changes in nucleic acid 
synthesis and mitotic rhythm. 

This symposium will be published 
in a volume entitled Genetic Control of 
Differentiation, which is expected to be 
available around the first of the year 
from the Clearinghouse of Federal Sci- 
entific and Technical Information, Na- 
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croscopic image. 
Our constant, self-regulating Pow- 
er Supplies for operation of the 
fluorescent light source prolong 
the lifetime of the Osram burner 
and insure a steady arc and in- 
creased light. 
The "ZETOPAN" is a versatile in- 
strument for all microscopic in- 
vestigations of transmitted, re- 
flected, and mixed illumination. 
It is a truly universal research 
microscope/ / 

f7acker 
For particulars or demonstration, write to: 

WILLIAM J. HACKER & CO., INC. 
Box 646, W. Caldwell, N.J., CA 6-8450 (Code 201) 
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