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600 ways to use 
an amino acid analyzer 
Here is an extensive bibliography of amino acid investigations in 
the fields of biochemistry, food chemistry, and clinical medicine. 
Covering the literature from the original work by Moore, Stein, 
and Spackman, this is the most complete literature summary ever made 
on automatic amino acid analysis. References are arranged both by 
subject and by author to aid you in finding articles of interest. 
Our Research Librarian has conscientiously included all the significant 

references in the over 100 journals she 
abstracts; nevertheless, don't be surprised 
when you turn to the original articles to find 
that our Model 120 Amino Acid Analyzer 
is the instrument used in most investigations. 
It's a fact of life. 

. ..... - For your copy of the new bibliography, 
please write for DS-245-5. 
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Wherever it's worn, 
it says dependable 
instrument service. 
And it's worn 
everywhere. 
We believe that every purchaser 
of a Nuclear-Chicago instrument 
deserves reliable service when 
and where it's needed. That's 
what this "smile" symbol means: 
dependable service, 
everywhere. I 

SM1 

This kind of service depends on 
the man who answers your call. So 
our "smile" says people, too. 
Experienced, qualified people-ready 
to handle an emergency repair 
or a routine calibration. People you 
can talk to about an instrument 
modification or conversion. People 
who see to it that you get what you 
want in parts and accessories. 
We've put men of this caliber into 
a nation-wide network of service 
centers-17 service offices, 24 
franchised service agents, and 22 
authorized service representatives. All 
this to make sure Nuclear-Chicago 
service is where you are. 

Further, we offer two types of 
service contracts: one covers all 

service costs; the other provides 
maintenance and system 
assurance tests. 
Get the full story on dependable 
instrument service. Call your 
Nuclear-Chicago sales engineer or 
your nearest service office. Or 
write for our service brochure. 

NUC:S.4.256 

NUCLEAR-CHICAGO 
CORPORATION 

349 Howard, Des Plaines, Illinois 60018 U.S.A. 

In Europe: Donker Curtiusstraat 7 
Amsterdam W, The Netherlands 
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REDUCED PRICES 
ON 

THYMIDINE-METHYL-H3 

NUMBER COMPOUND 
SPECIFIC ACTIVITY 

mc/mM 

PRICES - EFFECTIVE: MAY 9, 1965 

250/c t Imcet 5mc IOmc* 25mc,:" 

Thymidine-methyl-H3 

Thymidine-methyl-H3 

Thymidine-methyl-H3 

Thymidine-methyl-H3 

6.1 curies/mM $15 $35 
Sterile aqueous solution in multidose vial. 

2 curies/mM 15 35 
Sterile aqueous solution in multidose vial. 

>10 curies/mM 15 35 
Sterile aqueous solution in multidose vial. 

>10 curies/mM 15 35 
Ethanol: water solution, 70:30, in screw-cap bottle. 

$100 $180 $400 

100 180 400 

100 180 400 

100 180 400 

*2 x 5mc pkgs. **5 x 5mc pkgs. 
tDiscount Schedule: List less 20% for 2 or more 0.25 or 1 millicurie packages 

FURTHER INFORMATION ON THYMIDINE-METHYL-H3 

The tritium labeled thymidine sold by NENC is prepared 
by catalytic reduction of 5-hydroxymefhyluracil with tri- 
tium gas to form thymine-methyl-H3, followed by enzy- 
matic conversion of the thymine fo thymidine. This pro- 
cedure prevents the incorporation of any tritium into the 
deoxyribose portion of the molecule and produces a 
labeled thymidine in which essentially all of the tritium 
is in the methyl group of the thymine moiety. The la- 
beled thymidine is separated and purified by column 
chromatography. Radiochemical purity is verified in three 
different paper chromafographic systems and chemical 
purity is determined by ultraviolet spectrophotometry. 
Various investigators (I) have noted the formation of 
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rates of decomposition are generally in 
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(1) Sonia Apelgot et Bernard Ekert, Autodecomposi- 
tion de Thymidine Trifiee en Solution Aqueuse, J. 
Chim. Phy. 60, 505 (1963). 
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These six features, available only on the 
VICKERS M-32 Microscope/Camera System, give you 

new research capabilities unavailable with any other microscope! 

Powerful New Light Source 
100 Watt Quartz iodine lamp is built fn 
with full controls for true Kohler illumi- 
nation. Variable intensity control at front 
of operating panel. Sufficient light for 
micro projection. 

A Unitized Camera/Microscope System 
Any of the Vickers cameras can be inte- 
grally mounted and quickly interchanged. 
Available are 35mm, Polaroid?, plate and 
cine time-lapse: - with choice also of 
fully automatic 35mm and auto-exposure 
35mm and Polaroid?. 

Accepts Specimens to 90mm High 
The microscope body can be raised on its 
slide to give a clearance which will ac- 
commodate very large objects such as 
tissue culture flasks and other special 
experimental set-ups. 

Fixed Stage with Large Work Area 
Stage does not move in focusing, giving 
it the stability necessary in micromanip- 
ulation and other special techniques. 
Stage is 712" x 9" with graduated 2" x 
3" movement. 

Variety of Beamsplitter/Body 
Combinations 
Two beam-splitter boxes are offered - 
one varying instantaneously from 50% 
visual 50% camera to 100% camera - 
the other 100% visual to 100% camera. 
Monocular or binocular bodies fit as re- 
quired to prism box in use. 

Design for Convenient, Stable 
Trouble-Free Operation 
All controls for focus and illumination 
are grouped on a central panel with 
stage and condenser adjustments direct- 
ly above. All operations can be carried 
out conveniently with either right or left 
hand. All focusing and stage motions are 
ball-bearing. 

Send for M-32 Catalog which fully describes many other design features of this microscope 
and lists the wide range of optical and photomicrographic accessory equipment offered. 

Vickers Instruments N7 
Successors to Cooke, Troughton & Simms, Inc. 

15 Waite Court,Malden, Massachusetts 02148 ? (617) 324-6666 

Incorporated 
MICROSCOPES 
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or black, 
or even yellow. 
Beckman Electrodes come in 

five distinctive colors-but 

not just for looks. Each color 

means a particular type of 

electrode for your particular 

purpose. Our new catalog lists 121 

different designs, each the 

very best for a given application. 
And they're all in stock for 
immediate delivery. Call your local 
Beckman office today or 
write for the Electrode Catalog 
and choose your own. 
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rhesus (M. mulatta) in the labora- 
tory. Other laboratory lore and a half 
dozen recent field studies of various 
primate species (2) suggest that each 
of them possesses fixed traits of tem- 
perament, especially of irritability and 
aggression. Bernstein and Guilloud's re- 
cent letter (3), however, indicates that 
not all stumptails are as gentle as those 
encountered by Kling and Orbach, and 
they warn that some may be trouble- 
some in the laboratory. Apart from 
the use of these characteristics as cri- 
teria for the choice of animals, these 
apparently species-fixed variations of 
simian temperament should be studied 
in their own right. While this has been 
done to some extent, little use has 
been made of the powerful method of 

cross-fostering, which would help to 
determine whether (to oversimplify) 
the surliness of the rhesus and the 
tolerant friendliness of the stumptail 
(or free-living gorilla) are genetically 
built-in or are determined by the ex- 

perience of being reared by a surly 
or a friendly monkey mother, in a 
particular animal "culture." Kuo (4), 
who has, in effect, made the lion and 
the lamb to lie down together, is one 
of a number of investigators who have 
modified presumed species-specific traits 
by manipulating early experience. Oth- 
ers (5) have ingeniously extended the 
use of cross-fostering to cross-species 
fostering-abolishing the combativeness 
of mice by rearing them with rats. 
It would be most desirable, in the in- 
terests of clarifying our understanding 
of the effects of early experience and 
of providing some crucial controls in 
the field of behavior genetics, to go 
up the phyletic scale to the stumptail, 
the rhesus, the pigtail, and other 
monkeys. 

Such studies would be feasible only 
in major primate research facilities; 
private correspondence has revealed dif- 
ficulties in allocating such facilities for 
the purpose; hence this appeal to in- 

vestigators who can do so to establish 
breeding colonies of several different 
species under conditions permitting 
cross-fostering along with other manip- 
ulations of genetic strains and of 
aspects of early experience (size of 
"family," competition among adults, 
parents' mothering experience, artificial 
mothering, presence of monkey sibs, 
and so on) which Harlow and others 
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Page (Letters, 12 Mar., p. 1241) is 
right! Referees should be compensated. 
The compensation should be in the 
form of public acknowledgment, in a 
footnote to each published paper, of 
the referee who assisted in preparing 
the paper for publication. This system 
works well in the reviewing of book 
manuscripts. It would have many ad- 

vantages for the publication of scien- 
tific papers also. 

SAMUEL RAYMOND 

Papper Laboratory of Clinical 
Medicine, University of Pennsylvania, 
Philadelphia 4 

It is most unfortunate that the re- 
viewers who are selected by editors of 

many scientific journals-Science being 
an exception, in my experience-make 
no distinction between dissemination 
of current scientific information and 
the publication of items of historical 
scientific interest. Current material be- 
comes historical as manuscripts ac- 
cumulate dust on the reviewers' desks. 

I propose to editors the following 
equation for evaluating referees: 

Tt = 14d + 1.4d (Pt - 5), 

where Tt is the total time (in days) 
that an editor should tolerate stalling, 
d is a period of 24 hours, and Pt is the 
total number of typed, double-spaced 
pages (excluding references). (For 
referees who are not adept at algebra, 
the evaluation of T1 for a 20-page 
manuscript is 5 weeks; for 5 pages or 
less, 2 weeks.) 

Scientists should retaliate against 
editors and their lethargic reviewers. 
When submitting manuscripts they 
should require that the editor adhere 
to this formula or return the manu- 
script immediately. Otherwise, ethical 

practice should permit the scientist to 
submit his manuscript to several jour- 
nals simultaneously and then withdraw 
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nals simultaneously and then withdraw 
it from editorial consideration by others 
after one journal has accepted it. 

DUNCAN MCCONNELL 

Ohio State University, 
Columbus 43210 
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THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 
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One-Sided Criticism of University Research 

The conduct of scientific research in universities is facing increased 
tensions. Congress seems disposed to emphasize geographical factors in 
the distribution of support, while holding down the growth of overall 
budgets. More serious is a widespread chorus whose theme is that fed- 
eral support of research has drastically weakened the teaching function 
of the universities. This viewpoint has been advanced for some years, 
but the criticism has become more intense. Recently major news media 
have repeatedly carried items on the subject. Indicative of the tone of 
some of the material is a front-page article in the Wall Street Journal 
of 28 December 1964, which begins: 

Professor B, a noted biologist, spends only three hours a week teaching 
a graduate-level course at a major Eastern university. The big majority of his 
working hours is devoted to three separate research projects supported by 
Government grants that together total more than $300,000. ... He "rarely" 
sees an undergraduate student. 

"Personally, I'm not averse to teaching," he explains. "But the university 
thinks it's getting a better bargain-more prestige and publicity-by keeping 
me in the laboratory .. ." 

In a speech given 9 May, Senator Ribicoff added his influential voice 
to the chorus. He stated that government support of research had under- 
mined the prestige of the teacher and contributed to a decay in the 
quality of education. He implied that student unrest was chargeable to 
emphasis on research. 

One-sided criticism of research is potentially destructive at any time, 
but facets of the present circumstances make the situation even more 
dangerous. The universities have experienced a tremendous increase in 
student population. Enrollments of 20,000 to 40,000 are now common. At 
the same time, the public has become much concerned with develop- 
ments in education. Two recent opinion polls have found that education 
is considered to be our most important problem. Conversation with 
parents who have children in secondary school or in college leaves one 
with the feeling that quality of teaching is something about which peo- 
ple feel strongly. Parents want the best for their children and are 
reluctant to settle for less. 

Under these circumstances some of Senator Ribicoff's remarks take 
on added significance. He attributes the disappearance of professors from 
the classroom to federal support of research. He asks: 

And where has this left the student? In many cases, the student is left in 
the middle of hundreds of his fellows listening to an aloof figure on the 
lecture platform-distinguished for his works, but unknown to his students. 
So the student of today has become more and more anonymous-a seat in 
a lecture hall, a number on a card in the administration office, a statistic 
in the university records. 

Many factors contribute to the situation Senator Ribicoff outlines, in- 

cluding the explosive growth in student population. However, when 
humans look for a sacrificial goat, they are not very analytical or fair. 
This, then, is a hazard that science faces. The menace is not yet fully 
developed, but prudence dictates moves to meet the problem before it 
develops further. Scientists must cheerfully meet their responsibilities as 
teachers. University administrators must make it clear that their insti- 
tutions value good instruction. Federal agencies must align their policies 
so that support of research in universities contributes to, and does not 
compete with, the educational function.-PHILIP H. ABELSON 
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Announcing Model 115..Versatile New 
400 Channel Analyzer from Packard 

The design criteria for this new analyzer were simple 
yet demanding: Increase the versatility of operation 
without compromising the high levels of linearity, 
stability and accuracy already achieved. We're ready 
now to demonstrate how completely Model 115 meets 
these requirements. 
Here are a few of its important features: 

b New 4 megacycle ADC decreases converter dead 
time ... provides excellent linearity and stability. 

* Exclusive new "Readout Limits" control allows 
restriction of data printout to any selected band 
of channels ... from 2 to 400. 

M Unique new Preset Count control functions with 
preset time controls to provide unequaled flexi- 
bility in the selection of experiment time. 

1 New arithmetic flexibility allows integration of 
data within any selected band of channels (with 
Model 50 Spectrum Reducer). 

These examples of the versatility of new Model 115 
only highlight the outstanding characteristics of an 
analyzer whose basic design has been tested and 
refined in over 500 instruments now at work in the 
world's leading research laboratories. Other features 
include the ability to sample and analyze slow-varying 
signals, single- or multiple-cycle automatic program- 
ming with independently selectable accumulation 
and stop times, and of course, outstanding reliability. 

A full description of this new analyzer-latest addition 
to the complete Packard line-is contained in new 
Bulletin 1068. May we send you a copy? 

Packard 

PACIKARD INSTRUMENT COIMPANY, INC, 

2200 WARRENVILLE ROAD * DOWNERS GROVE, ILL. 312/969-6000 
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whatever your work 
MOSSBAUER STUDIES * NUCLEAR MAGNETIC RESONANCE* PULSED NEUTRON STUDIES 
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THE NEW RIDL 34-27 SERIES 

SCIENTIFIC ANALYZER SYSTEM 

. . -. ... ......... t~~~~~~~~~~~~~~~~ .. .. . ..... .. ...i 

II^^MMiMi-M iJ :w Expands to keep up with your instrument needs. 
Grows as your investigations change and your 
requirements for experimental data increase. Spe- 
cific 34-27 Series configurations are now available 
for the applications listed above and others. For 

;------------ . ~~~~~~~~~~~~further information, consult your Nuclear-Chicago 
................ . sales engineer or write for your copy of 34-27 

(fl t lt 0 |Series detailed specifications. 

i j.il;*07t:w::0^ Xt |EXPANSIBLE PROJECT-MATCHED INSTRUMENTS ) 

RIDL 
.......... RADIATION INSTRUMENT 

DEVELOPMENT LABORATORY 
II i |A DIVISION OF NUCLEAR-CHICAGO CORPORATION 

4517 West North Ave., Melrose Park, III. 60160 

... . .. ..... In Europe: Donker Curtiusstraat 7 
Amsterdam W, The Netherlands 

Scientists and engineers interested in challenging career opportunities are invited to contact our personnel director. 
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FROM LIPPINCOTT . . . 

Revised Editions of Important 
Scientific Reference Works 

VIRAL AND RICKETTSIAL 
INFECTIONS OF MAN 
Edited by Frank L. Horsfall, Jr., M.D.; and Igor 

Tanim, M.D. With 51 Contributors. 

51 authorities pool their knowledge to bring 
a classic abreast of the latest findings in its 

field. Covers the revolutionary advances in our 

understanding of i,e RNA and DNA viruses 

and important new data on the structure and 

epidemiology of specific diseases. ". . . a work 

to which all students of biology should have 

access." (The Biologist) ". . . a very valuable 

contribution to the fields of viral and rickettsial 

research . . . information which otherwise 

would have to be taken piecemeal from an 

enormous literature." (The Yale Journal of 

Biology and Medicine) 

About 1200 Pages About 135 Illustrations 

New 4th Edition Ready Late Spring, 1965 

About $15.50 
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BACTERIAL AND MYCOTIC 
INFECTIONS OF MAN 
Edited by Rene J. Dubos, Ph.D.; and James G. 

Hirsch, M.D. With 41 Contributors. 

41 top scientists and physicians take stock of 

present-day theory and practice in medical 

microbiology. The book includes, among many 

changes, sweeping revision and up-dating of 

the sections on; general aspects of infectious 

diseases, the individual bacteria, and the ma- 

terial on mycoses and fungal infections. "... 
of great value . . . to everyone interested in 

infectious diseases . . ." (Perspectives in Biology 

and Medicine) "The entire volume is of such 

high quality that it is difficult to single specific 

chapters for commendation." (American Journal 

of Public Health) ". .. a valuable adjunct 
to the bacteriology laboratory." (Federation 

Proceedings) 

1025 PAGES 202 ILLUSTRATIONS 
NEW 4th EDITION, 1965 $14.50 

J. B. LIPPINCOTT COMPANY 

East Washington Square 
Philadelphia, Pa. 19105 

Please send me: 

E] VIRAL AND RICKETTSIAL INFECTIONS OF MAN 

(4th Edition) ................ About $15.50 
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of serological findings as they are re- 
lated to population identification. Big- 
eye tuna were chosen as the initial ob- 
ject of the studies because blood- 
grouping and other basic information 
is available; moreover, this is one of 
the largest pelagic fisheries in the 
world. It was agreed that cooperation 
must take the form of frequent ex- 
change of reagents, erythrocytes, and 
information. The principals are to 
meet when practicable in Hawaii and 
Japan to standardize reagents and tech- 
niques of testing. 

Group No. 6, composed of Fujino, 
Suzuki, and Vrooman, proposed further 
efforts toward cooperative studies of 
the erythrocyte antigens of U.S. and 
Japanese sardines. 

The meeting as a whole recommend- 
ed that a symposium on immnuno- 
genetic and serological methods be 
held at the 1 1th Pacific Science Con- 
gress (Tokyo, 1966). The meeting 
noted that exchange of scientists and 
students between the two countries is 
essential for the promotion of a co- 
operative program; asked that such ma- 
terials as blood, serum, and other tis- 
sues be exchanged; recommended the 
training of young scientists in the fields 
of fish hematology, immunogenetics, 
and serology in Japanese and U.S. uni- 
versities: and sought to encourage active 

participation of workers in these fields 
in meetings of national and interna- 
tional societies. Documents relating to 
current research in both countries were 
distributed and briefly discussed. 

Participants not members of the 
working groups were Heihachiro Miya- 
yama (Japanese Ministry of Educa- 
tion), N. P. Neureiter (National Sci- 
ence Foundation), and lchiro Nishi- 
mura (U.S. Department of State). 

LUCIAN M. SPRAGUE 

U.S. Bur,eau of Comnmnercial Fisheries, 
Honolulu, Hawaii 

Fortlhcoming Events 

June 

3-5. Canadian Soc. of Plant Physiol- 
ogists, 6th annual, Univ. of New Bruns- 
wick, Fredericton. (R. G. S. Bidwell, 
Dept. of Botany, Univ. of Toronto, To- 
ronto. Ont.) 

3-5. Manufacturing Chemists' Assoc., 
93rd annual. White Sulphur Springs, 
W.Va. (MCA, 1825 Connecticut Ave., 
NW, Washington 20009) 
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world. It was agreed that cooperation 
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change of reagents, erythrocytes, and 
information. The principals are to 
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in meetings of national and interna- 
tional societies. Documents relating to 
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AUTOMATION IN 

COLUMN 

CHROMATOGRAPHY 
with the SIGMAMOTOR PUMP 

Vernier Adjustment Insures Accuracy at Low Flows 

Various column chromatography metering operations are 
simplified by the use of a peristaltic type constant volume 
pump, such as the Sigmamotor Model T-8. A typical 
installation combines the Sigmamotor pump with solenoid 
actuated valves and timing equipment to deliver elutant 
buffers into ion exchange columns on a reproducible 
schedule. The T-8 pump is equipped with vernier for accu- 
rate flow adjustment. 

Single Sigmamotor units can be provided to handle 1, 2, 
3, or 4 simultaneous pumping operations. Double units are 
available to handle 2, 4, 6, or 8 pumping 
operations at the same 
time. Capacities 
from .005 to 250 
cc/minute are 
obtained by the 
vernier adjustment. 
Complete information 
available on request. 
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