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Direct Scanning...the new era 

in analytical ultracentrifugation 
The Photoelectric Scanner permits in- 

vestigators, for the first time, to take 
full advantage of the highly discrimi- 

nating absorption optical system of 

the Model E. It provides split-beam 

photometry-during centrifugation, 
at wavelengths selectable at will from 
440 mm down to 236 mi. You can see 
what is happening in the cell as it 

happens because you get an immedi- 
ate written record, and both integral 
and derivative curves are recorded 

simultaneously. 
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for Photoelectric Scanner 

Thus direct scanning frees you from 

the tedious procedures associated with 

the camera; provides "direct viewing" 
of sedimentation processes, electronic 

precision and discrimination in 

scanning the cell, and a variety of 

wavelengths at which to work. The 

precision and versatility that this new 
tool brings to biochemical research 
will inevitably open new areas of 

study. Already two investigators 

working with a scanner have been 
able to distinguish the catalytic and 

regulatory protein subunits of an en- 

zyme in an association-dissociation 

study that augurs well for exciting 
work ahead. 

What that work will be, what more 
will be accomplished in the era of 
direct scanning, only time and the in- 

genuity of investigators will tell. 

Inherent advantages of the Scanner 

* Because the Scanner utilizes the 

split-beam principle, two samples 
in a double sector cell can be sub- 

jected to identical experimental 
conditions-an important factor in 

studying extremely small differ- 

ences in sedimentation coefficients, 
for example. Or sample solution 

and solvent can be used in the 

double sector cell, with solvent 

reading automatically subtracted 

from the sample solution. 

* With the Scanner classical sedimen- 
tation equilibrium measurements at 

extremely low concentrations in the 
UV are significantly easier to make. 
And they are more accurate because 
calibration steps are recorded before 
each scan. 

* Having both curves simultaneously 
is a real advantage. For example: the 
derivative curve can show the pres- 
ence of secondary components not 

readily recognizable from the integral 
curve; the integral curve can show 

heterogeneous material not revealed 

by the derivative curve. 

For more information about the 
Photoelectric Scanner, write to Spinco 
Division at the address below. 

INSTRUMENTS, INC. 

SPINCO DIVISION 

PALO ALTO, CALIFORNIA * 94304 

INTERNATIONAL SUBSIDIARIES: Geneva; Munich; Glenrothes, Scotland; Tokyo; Paris; Capetown; London. 
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New 4th Edition 

This 

book is 
basic 

The new Matheson Compressed Gas Data Book contains 
almost everything you'll want to know about every gas 
currently available for laboratory use-over 100 different 
gases. The new 4th Edition is substantially expanded, 
and contains new technical material. Information is 
presented in easy-to-use form, with liberal use of tables 
and charts. It is an important reference book for every 
laboratory that uses compressed gas. Each book is sold 
with a Supplemental Data Service: as new data sheets and 
technical reports are published, they will be sent 
to you, without cost, for the life of the 4th Edition. 
PARTIAL CONTENTS 
F 524 Pages, 191 Charts and Tables, Specifications, 
Physical Constants, Chemical Properties, 
Physical Data on 100 Gases. 
i Recommended controls and regulators for all gases, with 

dimensional drawings of connections; usage information. 
E Materials of Construction. 
O Safety procedures for each gas and a general 
chapter, "Safe Handling of Compressed Gases". 
O Toxicity and first aid procedures for hazardous gases. 
El Leak detection and control. 
E Commercial preparation. 
O Cylinder Handling and Storage. 
ORDER NOW-Available only from The Matheson 
Company, Inc., P.O. Box 85, East Rutherford, N.J. 
Price $10.50, postpaid in U.S. and Canada, includes 
Supplemental Data Service providing new data sheets 
and technical reports as they are published. 
U MVATHHESON 

If you use compressed gases, we suggest that you order now from Matheson 
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Silicified productoid brachiopod Waa- 
MEOtOAL ~~C~ENGE~~ (N)genoconcha abichi (Waagen) from 

Permian rocks of the Khisor Range, 
West Pakistan. The dense corona of 
long slender spines around the visceral 

v~~ ~~ ~ ~ o~adith $~~~~tgrea~~~disc of the ventral valve is thought to 
have supported and anchored the liv- 
ing shell in soft substrate. The shell 
is oriented with the ventral valve 
downward (about X 3). See page 660. 

WtheB.A."~~ WA~~ I nw[Richard E. Grant, U.S. Geological 
Survey] 
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BOOKS 

For the researcher-For the teacher-For the student 

New/ Florey's 
General & Comparative 

Animal Physiology 
By ERNST FLOREY, Ph.D., University of 
Washington, Seattle 

This entirely new book gives the un- 
dergraduate the first truly introduc- 
tory-level text on the subject. The au- 
thor skillfully presents the fundamental 
general principles of physiology un- 
derlying all of the physiological mech- 
anisms in the animal world, from the 
perspective of a comparative point of 
view. The beginning student is given 
solid help in relating pertinent princi- 
ples of general, biological, and physi- 
cal chemistry to physiological situa- 
tions and problems. Separate chap- 
ters on these subjects are placed di- 

rectly ahead of the physiologic topics 
for which they form an indispensable 
background. Dr. Florey emphasizes a 
quantitative approach to physiology, 
especially in the chapters on osmoreg- 
ulation, ionic regulation, circulation, 
and nutrition. Over 550 illustrations 
with instructive legends illuminate im- 
portant points. 
About 650 pp. * Over 550 tIlustrafions 
Abouf $1.50 ' New-Ready June, 1966 

New!/Carison's 
The Gene: 
A Critical History 

By ELOF AXEL CARLSON, Ph.D., Uni- 
versity of California, Los Angeles. 
The development of the gene concept 
is traced in this stimulating new vol- 
ume, from the re-discovery of Mendel 
to 1960. Dr. Carlson's able assessment 
of the contributions made by the 
giants of genetic investigation makes 
possible a new appreciation of earlier 
achievements. The historian-scientist 
will gain a new insight into the meth- 
ods and philosophy of the men who 
gave birth to this vital area of science. 
The author records the contributions of 
Bateson, Johanssen, Castle, Morgan, 
Muller, Bridges, Sturtevant, Gold- 
schmidt, Beadle, and Tatum. He pre- 
sents carefully selected passages from 
the works of each man, permitting 
them to state their own views. Dr. 
Carlson presents interesting analyses 
of the disputes and controversy be- 
tween the protagonists of diverse the- 
ories during formulation of the gene 
concept as it is known today. 
About 300 pp. * Itus. * About $9.00 

New-Ready July! 

New! (2nd) Edition/Orr's 
Vertebrate Biology 

By ROBERT T. ORR, Ph.D., California 
Academy of Sciences 

Beautifully illustrated, this New (2nd) 
Edition presents a fascinating picture 
of the characteristics and way of life 
of North American vertebrates. Ana- 
tomical arrangements and functional 
systems of representative vertebrates 
in each group are vividly described ... 
skeletal, muscular, digestive, respira- 
tory, urogenital, sensory, endocrine. 
Special characteristics of each verte- 
brate type are fully discussed. Dr. Orr 
emphasizes the way of life of the ver- 
tebrate, including migration, dispersal, 
sex recognition, competition, mortality, 
courtship, the territorial concept, etc. 
Improvements in this New (2nd) Edition 
include expanded coverage of classifi- 
cation, 82 new illustrations, and many 
new topics, including invasion, echo- 
location, hermaphroditism, and the 

tropic zone of the Americas. 

Abouf 572 pp. I Illusfrafed. * About $8.50 
New (2nd) Edition-Ready September! 

W . B* S-aunders Company . Washington Square, Philadelphia, Pennsylvania 19105 

Please send and bill me: [ F Florey's GENERAL AND COMPARATIVE ANIMAL PHYSIOLOGY . ..... About $11.50 

[i Carlson's THE GENE: A CRITICAL HISTORY .....................About 9.00 

a Orr's VERTEBRATE BIOLOGY ........................ ...About 8.50 
sc 4/29/66 II Gause's MICROBIAL MODELS OF CANCER CELLS ........... ......Abot 4.50 

Name 

Address- ZIP_____ 

SCIENCE, VOL. 152 
586 

Initial Offering in a 
New Monograph Series: 

FRONTIERS 
IN 

BIOLOGY 
v 

Gause-MICROBIAL MODELS OF CANCER CELLS 
By G. F. Gause, Academy of Medical Sciences in Moscow 
The researcher investigating malignant transformations of cells will find 
substantial aid in this book on the use of microbial models. These important 
research tools are useful in gaining a better understanding of the archi- 
tecture of deletions in cellular biochemical mechanisms accompanying 
cancer. In particular, models help in gaining new insight into malignant 
alteration of enzyme synthesis, evaluation of biosynthetic properties of 
cancer cells, and cancer-induced distortions in the nucleic acids. 

710 Pages $ $4.50 ? New-Just Ready! 
J 
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The problem with buying (or selling, for that matter) soluble 
RNA is that it is extremely hygroscopic. It can easily absorb 
atmospheric moisture totaling 5-10% of its weight. How do 
you avoid paying for this water? And how do you know 
exactly how much sRNA you're getting? 
Don't buy it on a weight basis. Consider a more revealing 
characteristic: its ultraviolet absorption at 260 ml,. We did, 
and now offer-exclusively, it should be noted-sRNA from 
both yeast and E. coli B which is actually sold on the basis 
of A260 (OD) units. And this. is determined in a magnesium 
buffer which tends to give values some 15% lower than one 
gets in water. We do it this way to achieve maximum 
secondary structure and the most reproducible A260 values. 
Goodbye ambiguity. 
We really go much further too. Every batch of sRNA you 
receive will have our oft-mentioned (and really quite 
essential) Product Analysis Report. This will disclose: UV 

absorption, of course; sedimentation coefficient; amino 
acid acceptor activity; DNA content; heavy metals; nuclease 
activity; and biuret. 

Now, price: 

sRNA, Yeast 
(Cat. #1110-50) 
sRNA, E. coli B 
(Cat. #1110-40) 

1,800 units 18,000 units 90,000 units 
$10 $55 $230 

4,000 units .10,000 units 20,000 units 
$20 $48 $85 

(All units on basis of A260 in magnesium buffer.) 

Complete specifications are yours for the asking. Another 
offer: if you promise not to buy sRNA by weight, we'll 
promise not to sell it that way. (Nevertheless we are not 
beyond revealing the following to curious readers: 18,000 
OD units of sRNA, Yeast and 20,000 OD units of sRNA, 
E. coli B are equal to 1 gram approximately-which is really 
the point of the whole piece.) 

sRNA 
How to buy it without buying water 

Schwarz BioResearch, Inc. 
Orangeburg, New York 10962 
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PICKER NUCLEAR 
1275 Mamaroneck Avenue 
White Plains, New York 10605 

Please let me have additional information on these 
checked items: 

The ANSITRONT II liquid scintillation counter 

O The LIQUIMAT? liquid scintillation counter 

3 The SCINTI/FLOW monitor system 

Name._ . 
Address_... 

(Reasonable facsimiles of this coupon welcomed.) 

? ? iT h i s c o u p o n?? ee- .... .. . . - . .. . - . . . . - - - - . . . . .e . ... . . * e * e****** .. 

This coupon 

anrl 

will give you the 
story on Picker's newly 

expanded line of 

liquid scintillation counters. 

Picker Nuclear has an exceptionally diverse line of in- 
struments for radio-tracer studies of every kind. But the 
special news here is this: the line has now been expanded 
to include the well-respected ANSITRON liquid scintilla- 
tion counter for beta work, and a unique flow monitor 
system for liquid or gas streams. These instruments are 
now available only from Picker Nuclear. And Picker 
Nuclear will service them-as it will every ANSITRON 
instrument sold previously in the United States and Canada. 
AnsitronT II liquid scintillation counter 
The ANSITRON is clearly the unit of choice when the goal 
is maximum simplicity in beta counting. One example 
(of several): the availability of "/3-Set" plug-in discrimi- 
nators which provide preset control settings for commonly 
used isotopes and mixtures. When inserted, these "P-Set" 
modules automatically set upper and lower discriminator 
levels. This assures precise duplication of settings for 
repetitive experiments and effectively eliminates a source 

of human error. Other design features include: loga- 
rithmic spectrum shaping, cpm computation and auto- 
matic external standardization. (With Picker service 
everywhere.) 
Liquimat? liquid scintillation counter 
Picker's LIQUIMAT liquid scintillation counter is the pre- 
ferred instrument if your current or future plans include 
both beta and gamma work. The LIQUIMAT is the only 
available liquid scintillation counter that provides a single 
integrated system for beta and/or gamma counting. This 
instrument also includes: logarithmic spectrum shaping, 
cpm computation and automatic external standardization. 
And Picker service everywhere. 
The Scinti/Flow monitor system 
This unique system permits the continuous assay of beta 
radiation in flowing gas or liquid streams. And it is not 
limited to aqueous solutions: materials in organic solvent 
systems can be continuously monitored. Other features: 
cross contribution subtraction provides virtually complete 
dual isotope separation; external standard enables quench- 
ing evaluation; logarithmic amplification simplifies con- 
trol operation; compact design requires minimum labor- 
atory space. And now too, Picker service everywhere. 

Picker Nuclear: 1275 Mamaroneck Avenue, White Plains, N.Y. 10605 
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It's called the new Beckman E-3 
Glass Electrode. It provides multi-pur- 
pose pH measurement. It offers wide 
temperature application in the 0-100? C 
range. It measures accurately over the 
entire 0 to 14 pH scale with low sodium 
error. It maintains high sensitivity to the 
sample in the presence of corrosive 
action. 

For accurate pH sensing under almost 
any condition and the latest in electrode 
technology, look to the recognized leader 
in pH ... . Beckman. 

For additional information on the new 
E-3 Glass Electrode, or other Beckman 
electrodes, contact your local Beckman 
Sales Office. Or write for Data File 
LpH-466-15. 

~"---= ~ ^ J UINSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA * 92634 

INTERNATIONAL SUBSIDIARIES GENEVA; MUNICH; 
GLENROTiHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON 
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sibility would be for agencies to add a 
fixed percentage to each grant, similar 
to the overhead allowance, for direct 
support of computer facilities. A third 
possibility would be to include comput- 
ing facilities directly in overhead and 
increase the overhead rate accordingly. 
For those who believe that computing 
centers should be considered a necessary 
campus-wide service, analogous to li- 
braries, this last solution seems logical. 

ANTHONY RALSTON 

Computing Center, State University 
of New York, Buffalo 

Krebiozen and Faith 

The Krebiozen case (News and 
Comment, 4 Mar., p. 1061) illustrates 
both the benefits and the hazards of 
human faith. When people in distress 
have a tremendous need to believe in 
something or somebody, then the forces 
of society seem powerless to effect an 
unmasking of the inconsistencies in- 
volved in that faith. Such vigor of 
faith no doubt is a necessity to many 
people in their times of crisis. When 
a truly effective anticancer agent is de- 
veloped, Krebiozen will be instantly for- 
gotten. 

One of the collorary hazards of faith 
is that constant repetition of unsub- 
stantiated statements eventually pro- 
duces the appearance of truth. The his- 
tory of science is cluttered with unsub- 
stantiated "truths," and some profes- 
sional reputations rest more upon 
brashness and persistence in repeating 
such statements than upon brains and 
the careful pursuit of knowledge.... 

JOHN T. FLYNN 
Beekman-Downtown Hospital, 
170 William Street, New York 10038 

Lesson of Pittsburgh 

I am inclined, from Science's recent 
account of developments at the Uni- 
versity of Pittsburgh (News and Com- 
ment, 4, 11, and 18 Feb.), to regard 
ex-Chancellor Litchfield with far more 
esteem than I did... Speaking as an 
administrator, I should like to say that 
the role is an unenviable one. One is a 
servant to those one administers as well 
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through. I use the verb "push," because 
the administrator must have and main- 
tain authority to enable him to do his 
job. 

The era of Litchfield may be over 
for Pitt. It would be well, however, for 
the community and the trustees to rec- 
ognize the debt they owe him, as 
brought out in the Science account. One 
aspect of Pitt's situation not brought out 
in that account is the proximity of 
Carnegie Tech, a strong academic in- 
stitution to try to compete with. Yet 
Litchfield did so successfully, instilling 
an esprit de corps at the university that 
is not easily come by. 

This is my expression of thanks to 
him for what he tried to do to strength- 
en higher education in one small sec- 
tor of our country. I do not view the 
debacle that resulted as his personal 
failure, but as a lesson to us all in the 
requirements for establishing and op- 
erating a major academic institution. 
May we learn and benefit from it. 

ROWENA W. SWANSON 
505 Seward Square SE, 
Washington, D.C. 20003 

Samuel Johnson on 

Dermo-optical Perception 

Readers of Martin Gardner's article 
on dermo-optical perception (11 Feb. 
p. 654) may be interested in how 
Johnson dismissed the matter. In the 
19 April 1772 entry in Boswell for the 
Defense [W. K. Wimsatt, Jr., and 
F. A. Pottle, Eds. (Heinemann, London, 
1960), p. 134], Boswell records: 

We talked of the blind being able to 
distinguish colours by the touch. Mr. 
Johnson said that the great Saunderson 
mentions his having attempted to do it; 
but that he found he was aiming at an 
impossibility. That, to be sure, a differ- 
ence in the surface makes the difference 
of colours. "But that difference," observed 
Mr. Johnson, "is so fine that it is not 
sensible to the touch." The General [Pas- 
quale de Paoli] mentioned gamesters and 
jugglers who could know cards by the 
touch. Mr. Johnson said that those cards 
must not have been so well polished as 
ours are. 

The editors add in a footnote: 

Nicholas Saunderson, blinded by smallpox 
at the age of twelve months, became in 
1711 fourth Lucasian Professor of Mathe- 
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matics at Cambridge. His Elements of 
Algebra, 1740, contains the disclaimer to 
which Johnson refers. 
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Environmental Sciences 

One of the newest fads in Washington-and elsewhere-is "environ- 
mental science." The term has political potency even if its meaning is 
vague and questionable. Lacking specific definition, it embraces every 
science-physical, natural, social-for all of them deal with man's 
surroundings and their influence and impact upon him. 

An observer of the Government scene gets the impression that the 
title of a new agency in the Department of Commerce may be an astute 
response to the flexibility and hence the promotional value of the term 
"environmental science" in building a new empire in science and tech- 
nology. The acronym ESSA, easily pronounced and remembered, and 
already imprinted on two orbiting satellites, stands for "Environmental 
Science Services Administration," truly a ponderous, hard-to-remember, 
and hard-to-define title, of puzzling import. 

ESSA is within the Department of Commerce, presumably because 
the Weather Bureau was its nucleus. But, assuming the possibility of 
unlimited expansion, is Commerce logically the trustee and guardian of 
all human environment? Will ESSA's service extend to influencing all 
the phenomena with which science deals-in the heavens, beneath the 
sea, and upon and under the dry land-to protect man and, hopefully, 
to benefit him? Can one escape visualizing a vast rising tide of dollars 
deemed essential for guarding man against the threats of nature or for 
assuring him of nature's benign contributions to his well-being? 

The various Government agencies with well-understood functions 
have, on the whole, performed creditably. They have taken seriously 
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While no neurophysiologists or sen- 
sory information processing specialists 
spoke at the conference, brief refer- 
ence was made to the possibility of a 
nearly all-encompassing ultimate solu- 
tion to the reading problems of the 
blind-development of substitute organs 
to replace defective parts of the visual 
system, and then conveying the visual 
information directly to appropriate 
parts of the central nervous system. 
Some participants considered this ap- 
proach very difficult and expensive, but 
not completely impossible. 

The conference was organized by the 
Veterans Administration. 
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symp., Armenian SSR. (A. N. Hakopian, 
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Only the finest professional instrument will do for those 

important, searching, pre-clinical years. The only real 

"bargain" in medical microscopy is quality. The LEITZ 
SM is an investment, where every dollar buys features de- 

signed to deliver unfailingly reliable performance. Before 
you purchase any microscope, examine the LEITZ SM 
and compare these features: 

1. Single-knob focusing -combines fine and coarse foi 
faster, more convenient operation; never needs lubrication. 
2. Incomparable LEITZ optics-note sharp resolution 
throughout the entire range of magnification. 
3. Graduated mechanical stage-conveniently placed 
controls, either standard or coaxial-accepts all slide sizes, 
permits instant location of any specific field. 
4. Spring-loaded objective mounts-a protective feature 
-slide and high-powered lenses are not easily damaged. 
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5. Anti-reflection coating-tubes, optics and condensers 
are coated to increase light transmission and reduce flare. 
6. Extra-wide range of magnification -35X to 1250X. 
7. Monocular, binocular or trinocular tubes-3600 rotat- 
able - one-step interchange and lock-in. 
8. Built-in low-voltage illumination-variable, high-inten- 
sity light source. 
9. Periplanatic, wide-field eyepieces-color correcting, 
compensating to match the objectives. 
10. Optional high-eyepoint eyepieces for wearers of 
glasses. 

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK, N.Y. 10016 
D istr i b u tors of the world - fa mous products of 
Ernst Leitz G.m.b.H., Wetzlar, Germany-Ernst Leitz Canada Ltd. 
LEICA AND LEICINA CAMERAS * LENSES ? PROJECTORS * MICROSCOPES 
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