
SC I Vo: 155,v No. 3766 

__~~" - t 

rI 

.~~~~~~~, ..A44t' 

e 
# s ~~~. RALEG JET 



20 density gradient runs in one with the L4 Ultracentrifuge 
Here is the ultracentrifuge for investigators who want very 
large volume separations at very high forces: the Model L4 
from Beckman. It's the only zonal ultracentrifuge-for large 
volume density gradient separations. It's the only continuous 
flow ultracentrifuge. In addition it can spin standard swinging 
bucket and fixed angle rotors at 65,000 rpm. You actually 
get three ultracentrifuges in one. 
The Model L4's large scale zonal rotor centrifuges 1725 ml 
(20 times as much sample as the big SW25.2 swinging bucket 
rotor) at 40,000 rpm and 90,000 g-and fractions are 
recovered during rotation. 
The Model L4's continuous flow rotor accepts sample at rates *. 

up to 10 liters per hour, producing separations at the same 
forces as the zonal rotor. 
With these large volumes you might expect some loss of 
resolution, but. just the opposite proves to be the case. 



Since when did infrared 
spectrophotometry become 
a popular campus subject? 

Since Microspec made the 
price academic- $2950. 

The new MicrospecTM Infrared Spectrophotometer is on 
the curriculum ... and at an unbelievably low price. De- 
signed for the limited budget, its outstanding performance, 
versatility, and operating ease can be matched only by a 
spectrophotometer which would cost nearly twice as much. 

The Microspec is ideally suited for an introduction to spec- 
troscopic analysis of liquids, solids, or gaseous samples. 
A complete scan of its entire 2.5 to 14.5 M range takes 
only 7.5 minutes. It may be operated in either the double- 
beam or single-beam modes. And you can use it as a lab- 
oratory recorder with an optional accessory. For the full 
course on this extraordinary instrument, call your Beck- 
man Sales Representative or write for Data File No. 15. 

Microspec empkoys a circular 
variable interference filter 

C | 
INSTRUMENTS, INC. 

developed and manufactured 
to Beckman specifications by SCIENTIFIC AND PROCESS 
Optical Coating Laboratory, INSTRUMENTS DIVISION 
Inc.. of Santa Rosa, Calif. 
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A jet thrown up from a liquid surface 
after a drop (3 millimeters in diame- 
ter) collided with the surface. The 
growth of an unstable wave on the 
jet causes a large drop- to break away 
from the top of the jet. Photograph 
was taken 0.07 second after the orig- 
inal drop collided with the surface. 
See page 1112. [P. V. Hobbs and A. J. 
Kezweeny, Atmospheric Sciences, 
University of Washington, Seattle] 
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We've gone thru thick and thin 

to fill your needs 

with lntramedkn PE Tubing 

.~ ~~~~~~~I 

We know that your needs for PE Tubing are as 
VVdiversified as the many unique problems 
encountered in all laboratory animal experimenta- 
tion. That's why we've taken measures to fill your 
needs with 23 varied sizes of our Intramedic 
Polyethylene Tubing. 

Intramedic Polyethylene Tubing is a superior 
product ... animal tested, will not cause tissue 
reaction and easily sterilized in cold germicide 

with a low water absorption rate. 
If you prefer, you may use our Sterile Intramedic 

Polyethylene Tubing. Available in 7 sizes, each 
ready-cut 12 or 36 inch length is individually 
contained in a peel-open double package- 
pyrogen free and ready for instant use. 

Our Sterile Intramedic Luer-End Catheter* has 
a Luer-End Connector, molded as an integral 
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part of the catheter, eliminating connector 
preparation time and the possibility of leakage. 
The Luer-End Catheter has a radiopaque line 
along its entire length for use when visualization 
is essential in directing the tubing to a specific 
site. The Sterile Intramedic Luer-End Catheter 
comes in 5 sizes in 15 and 38 inch lengths. 

We will be glad to send complete information 
listing sizes and specifications of our Intramedic 
PE Tubing on request, and all are readily available 
from your local dealer. You'll like our wide choice 
of PE Tubing and its adaptability to meet your 
many individual needs. 

New York. N.Y. 10010 *PATENTED 
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New facts to 
change a lot of 

old ideas 

Check out the latest in pre-cated preparative and analytical TLC: 

The new E. Merck (Darmstadt) high-capacity, abrasion-resistant glass plates 

Fact I 
Pre-coated Preparative Layer 
Chromatography. 
A new fact in itself. For the first time a com- 
plete set of apparatus and pre-coated glass 
plates are available for separation of larger 
quantities-up to 0.5 gm. on a single 20 x 20 
cm. plate. 

Fact II 
E. Merck Pre-Coated Preparative Silica 
Gel plate with inorganic fluorescent 
indicator. 
Dry layer thickness is 2 mm. Abrasion-resist- 
ance is equal to that of Merck pre-coated 
analytical glass plates. Because of the remark. 
able stability of the layer, conventional pipets 
may be used for streaking samples. Packaged 
in lots of 12 (20 x 20 cm.). 

Fact Ill 
Seven significant advantages of prepar- 
ative TLC over Column Chromatography: 
1) Much shorter developing times-less than 
one day. 2) Sharper, clearly distinct separa- 
tions because of the higher activity of the 
layer (smaller particle size range from 10-40 
microns). 3) Substances are localized as a 
band on one surface, rather than in an unde- 
fined area. 4) The procedure requires only a 
fraction of the solvent volume necessary for 
column separations, and quantities ranging 
from 0.01 to 0.5 gm. can be separated on a 
single 20 x 20 cm. plate. 5) Identification of 

substances is possible after each individual 
development (column separations are identi- 
fied only after eluting the zones). 6) Zones are 
easily removed. 7) Ideal developing conditions 
can be selected by rapid pretesting on an ana- 
lytical thin-layer plate. 

Fact IV 
Complete preparative TLC 
equipment and chemicals. 
The special High Capacity Preparative Appli- 
cator that holds up to 450 ml. of slurry and 
can coat layers up to 5 mm. thick. Sorbents 
with fluorescent indicators. A complete line 
of preparative developing chambers (includ- 
ing sandwich developing systems), storage 
facilities, and the Brinkmann/Heraeus Drying 
Oven for preparative size racks and plates. 
Extraction Cylinders and Vacuum Zone Collec. 
tors in macro and micro versions for recovery 
of separated fractions. 

Fact V 
E. Merck (Darmstadt) pre-coated glass 
plate for analytical TLC. 
Vastly superior in uniformity and homogeneity 
of the layers. Abrasion-proof coating is the 
hardest yet developed-and it is 250 microns 
thick for higher capacity than other previously 
available pre-coated systems. Separating char- 
acteristics are equivalent to the plate you 
make yourself. Unique organic binder may be 
used with organic solvents, stains, and char- 
ring techniques. 

Become up to date. 

New Pro-Coated Analytical Glass Plates with 
abrasion-resistant layer, stacked In compact 
styrofoam containers. Delivered ready-for-use. 

Smaller size (5 x 20 cm.) Pre-Coated Analytical 
Plates are now available with Silica Gel and 
Micro Crystalline Cellulose Powder layers. Also 
a pre-scored 10 x 20 cm. plate that can be 
broken by snapping into 5 x 20, 10 x 10, or 
5 x 10 cm. sizes. 

~~~~~~~~~~~~~~~rn-i 
Please send me the following literature: 1 
5] 1. Preparative TLC. 5 2. Pre-Coated Systems for TLC. 
0 3. Catalog on chromatography. 5 4. 1 have the following problem: I 

| Name: I 

Institution: I 

Street: | 

City: State: Zip: | 

I IB R I N K MA N I 
* 4I N STR U M E NTS sI 

L.. | CANTIAGUE ROAD. WESTBURY. N.Y. 11590/ED 4-7500 
S 
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A carboy that leaks is worse than 
none at all. That's why we de- 
signed our new Nalgene Aspirator 
Carboy so it can't leakl The 
threaded boss is an integral part 
of the carboy. The spigot screws 
on to the boss, leak-tight, with a 
Teflon* 0-ring seal. No need for 
thread-tape. We think this new 
carboy is the best thing around for 
collecting, handling, storing and 
dispensing liquids of all kinds, in- 
cluding distilled water. From 1-13 
gal. sizes. 

The Nalgene name is molded 
right in-your assurance of high- 
est quality. More labs specify 
Nalgene Labware than all other 
brands of plastic labware com- 
bined. How about you? Specify 
Nalgene Labware from your lab 
supply dealer. Ask for our 1967 
Catalog, or write Dept. 2103, 
Nalgene Labware Division, Roch- 
ester, N.Y. 14603. 
*DuPont registered trademark 

NALGE 
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our chances for finding out what it 
is by assuming that it is the same as 
that agreed upon by middle-class 
American liberals, not to mention what 
we do to the study of anthropology. 

Therefore, I say we must keep these 
roles separate. We can condemn forms 
of warfare in Vietnam or anywhere 
else as much as we like but we must 
do this as middle-class American lib- 
erals or as humanitarians, or as theolo- 
gians, or as whatever other class is ap- 
plicable, but not as anthropologists, or 
at least not until we know a lot more 
about the limits of human nature than 
we do today. And when we do decide 
we know enough to say what offends 
human nature, we had better include 
the values and beliefs of some of the 
people we study in making our judg- 
ments, even if they are contrary to the 
precepts of Judeo-Christian ethics. 

ARTHUR NiEHOFF 
6214 Tally-Ho Lane, 
A lexandria, Virginia 

Ably Elucidated Precepts 

My sincerest congratulations to Wolfle 
on his discernment of the necessity 
to admonish those intent on scholarly 
publication, whether for pedagogical 
purposes, for transmission of investiga- 
tive disclosures, or for the establishment 
of standardized compendia of service- 
able data, to refrain from the employ- 
ment of glottologically superfluous or, in 
other words, unnecessarily verbose (i.e., 
insufficiently laconic) modes of exposi- 
tion. His editorial (27 Jan., "Bad writ- 
ing," p. 407) (q.v.) infused me with a 
profound desire to divest my exposi- 
tory compositions of all vestiges of 
pedantry and ambiguity, and I shall en- 
deavor to adhere to the estimable pre- 
cepts so ably elucidated therein. 

LEONARD I. KINDLER 
67-10 Groton Street, 
Forest Hills, New York 11375 

When Science is Palatable 

Rene Dubos remarks (Editorial, 4 
Nov., p. 595) that "Scientific prob- 
lems should be presented to the gen- 
eral public from several points of 
view. . . . It is essential also that 
scientists discuss more thoroughly in 
public the implications of their find- 
ings. . . ." In the same issue J. P. 
Scott touches off a scathing review 

of Lorenz' On Aggression (p. 636) with 
the remark that it is "only 50 percent 
science." This raises the point: is it 
better to reach a wide public with a 
50 percent product (provided the re- 
mainder is not anti-science) or to pro- 
duce a refined, 100 percent product 
and not reach the public at all? Lo- 
renz' success in communicating with 
nonprofessionals leads me to wonder 
if his manner of presenting a personal 
view of certain ideas and their implica- 
tions may not be worth emulating. 
What Scott calls romanticism may be 
one of several necessary recipes for 
palatability. Let us face it: the public 
is uninterested in that which is unat- 
tractive, incomprehensible, or remote 
from their own lives; we cannot reach 
them by spouting formulae, however 
beautiful the formulae may seem to 
us. Scott describes Lorenz' books as 
"children's books," which they are not. 
So long as we equate nonscientists with 
children, we are not likely to be lis- 
tened to in any case. 

HOWARD E. EVANS 
Museum of Comparative Zoology, 
Harvard University, 
Cambridge, Massachusetts 02138 

Origins of the Lean and 

Hungry Effort 

Bok and Kovach bewail the lack of 
drive in doctoral candidates (Letters, 
4 Nov.; 23 Dec.) but the phenomenon 
is easily explained. It is the psychologi- 
cal effect of the business cycle. Bok 
graduated in 1930; Kovach then was 
8 years old. The sudden collapse of the 
economic system, the unemployment, 
and the breadlines left their generation 
with the feeling that work is a privilege 
and sacred. 

The young lads who are in their early 
20's now have never known anything 
other than plenty. Work? There are 
hundreds of jobs available-nobody 
they know has ever been out of a job. 
And salaries always run to a car and a 
house and furniture to fill it. What are 
the oldsters worried about? 

And their children, to whom nobody 
will ever talk about depressions, will 
be hit by want, deprivation, and penury 
in the middle 1980's, which will leave 
indelible mental scars and a driving 
attitude to work. Thus the Wheel of 
Life turns full cycle. 

F. P. HUGHES 
315 Poplar Street, 
Hawkesbury, Ontario, Canada 
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Report from 

_ ~Inside Solidifying Metls 
II I ||M MICROSCOPE 

C TALAK~l|| g FHOLLOW 

COOLANT 

Experimental setup In which photographs such as that below were taken. 
The glass slide or cell-containing a liquid which freezes like a metal-is placed 
between hot and cold blocks of brass. This produces a temperature difference 
along the slide. A solid-liquid interface then forms between the two blocks. By 
moving the side toward the cold block at a constant rate, one can observe the 
steady growth of the crystal under the microscope. 

Bell laboratories' model (200x) permits physical simulation of a eutectic pihas, diagram 
for an alloy such as lead-tin. Diagram relates liquid proportions (horizontal scale) to tempera- 
tufre (vertical). 

Two different liquids were put into a single slide . . . hexachloroethane on the left and 
carbon tetrabromide on the right. After a brief period, the liquids formed a graded mixture, 
from 100% of one at the left to 100%- of the other at the right. The mixture was partially 
frozen, then photographed with the slide stationary. The solid-liquid interface (arrows) then 
showed the freezing point for every possible composition. 

The "grid" under the solid-liquid interface is made up of alternate solid layers of the 
two chemicals (the eutectic region). 

At Bell Telephone Laboratories, 
metallurgist Kenneth A. Jackson has 
devised transparent models of solidi- 
fying molten metals. With these models, 
we can now study what happens inside 
a metal as it freezes. This gives us a 
tool which promises to improve existing 
alloys and will perhaps help us find 
new and better ones. 

The models are hollow microscope 
slides (diagram) containing such or- 
ganic liquids as camphor or carbon 
tetrabromide. These compounds are 
among the few transparent substances 
whose molecules freeze without having 
to rotate into a specific orientation. 
Metal atoms act the same way, hence 
the similarity in freezing behavior. 

Various modes of metal-crystal 
growth-planar, dendritic (tree-like 
branching) and cellular-have been 
studied in detail with this technique. 
Also, the solidification of alloys has 
been simulated (photo). To do this, 
liquids with freezing characteristics 
corresponding to those of two metals 
are mixed and cooled. With this pro- 
cedure, Jackson and J. D. Hunt (now at 
the University of Oxford) observed, for 
the first time, the process by which the 
"equiaxed" zone forms in alloy cast- 
ings. This is a zone of relatively small 
crystals, usually found in the center of 
an alloy casting. The new technique 
shows that the equiaxed zone results 
from "branches" melted from dendritic 
crystals. As the alloy cools, freezing 
begins at the outer surface, producing 
dendrites which project inward toward 
the hotter, liquid center. Branches, 
melted from these growing dendrites, 
are carried to the center of the casting 
to form the crystals of the equiaxed 
zone. 

Until now, the only methods for study- 
ing metal freezing were laborious... 
cutting, polishing and etching, for 
instance. The new technique is not 
only simpler but also reveals hitherto 
unknown details of crystal growth. 

O3 Bell Telephone Laboratories 
Research and Development Unit of the Bse System 
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J. Robert Oppenheimer 

When J. Robert Oppenheimer's laboratory at Los Alamos engineered 
the first atomic bomb, it made warfare inescapably a civilian as well 
as a military affair. From that time on, the notion that civilians could 
leave the unpleasantness of war to the soldiers was obsolete. But the 
bomb made equally though less obviously obsolete the isolation of the 
world of science and the intellect from that of politics and practical 
affairs. It was the genius of Oppenheimer that he not only symbolized 
both these changes but had the moral courage to act accordingly. 

No one could have predicted this from his early scholarly career, 
when he began to organize in America theoretical research in basic 
physics, applying and extending the lessons he had learned as a 
graduate student in Cambridge, Gbttingen, Leyden, and Zurich. Then 
his interests outside mathematics and physics ran more to music and 
Sanskrit poetry than to public affairs. Only a little later he was called 
to administer at Los Alamos one of the greatest engineering enter- 
prises in history. On the basis of that feat, and of his imaginative 
understanding of the effect of new weapons on the world power system, 
he became an adviser to high political authority on military strategy, 
international relations, and government organization. Later, in private 
life, he extended his interests in the social sciences and humanities, 
both in his work as director of the Institute for Advanced Study and 
as a board member of organizations like the Social Science Research 
Council and the Twentieth Century Fund. 

The great tragedy of his life was the decision by the Atomic Energy 
Commission in 1954 that he was no longer sto be trusted as an official 
adviser with secret information. To most of his associates in public 
life who had known the full record, the decision was a tragic error. 
On the record, it was clearly motivated less by the specific offenses 
which he had committed than by his failure to give enthusiastic 
support to a crash program for an H-bomb, a sin of omission in 
which he was joined by many of the leading scientists who had 
made a success of the Manhattan Project. 

When he remarked after Hiroshima that scientists at last had 
known sin, he summed up the new moral and political dilemmas of 
the age. The new powers that science had conceived and engineering 
had delivered had destroyed the innocence and the sense of freedom 
of the scientist. Henceforth the scientist could never profess a lack of 
responsibility for the fate of society; yet, whenever he responded to 
the call to political action, he would have to deal with problems 
that far transcended his specialized scientific competence. 

Such dilemmas exist, of course, for society as a whole, and not 
merely for scientists. Can the United States maintain the tolerance 
and rational political processes of an earlier and more peaceful age, 
when progress seemed to be guaranteed by the advancement of science? 
Under the threat of war abroad and civil strife at home, national 
unity will depend not on our technological competence but on the 
political faith that science can be united with moral responsibility 
only through free inquiry and rational discussion. 

Robert Oppenheimer's life was a symbol of some of the tragic 
dilemmas of the age. But it became ia triumph of sensitivity and 
courage, through the union of intellectual power and moral concern 
that must be the foundation of both free science and a just society. 

DON K. PRICE, Harvard University. 
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enjoy study this 
summer at the 

university 
K.*j94i of minnesota 

MINNEAPOLIS 

FIRST TERM: June 12 - July 1S 

Student Center (St. Paul Campus) SECOND TERM: July 17 - August 19 

A full range of undergraduate 
and graduate courses. 

... workshops 

... professional institutes. 

Distinguished faculty... 
outstanding library and 
research facilities. 

Recreational and cultural 
opportunities. 

* ~~~~Music . .. theatre ... 
Northrop Memorial Auditorium museums . .. sports. 

For bulletin, write to 
-.-ean of Summer Session 

6742 Johnston Hall 
University of Minnesota 
Minneapolis, Minnesota 6442 

Laboratory Research 

BIOSCIENCES INFORMATION SERVICE 
OF BIOLOGICAL ABSTRACTS 

PRESENTS 

a customized information 
service 

ABSTRACTS OF MYCOLOGY 
Published with the advice and cooperation of promin- 
ent mycologists around the world. 

* Abstracts of the current literature in mycology: 
Over 6000 journals reviewed to obtain the material. 
Reports from 91 countries screened. 
Estimated 5000 abstracts per year. 

* Abstracts indexed for your easy reference: 
Subject Finder Index to locate types of studies. 
Author Index to locate colleagues' work. 
Systematic Index to locate studies by taxonomic cate- 
gories. 

* Abstracts in convenient format for supplementing per- 
sonal files: 

Printed on only one side of the page. 
Page ruled for cutting to 3" x 5" card size. 

You can subscribe to 12 issues of A bstracts of 
Mycology for a limited time in this first year for only 
$22.50. Check or money order should be sent to 
Abstracts of Mycology, 2100 Arch Street, Phila- 
delphia, Pa. 19103. 
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The answer depends on your needs and not on 
an attempt to dimensionalize sensation. That is, 
do you want it small, medium or large? Mini- 
freezer solves the small requirement. An island 
of cold in a tiny container, Minifreezer is a con- 
trolled temperature chamber that can be used 
anywhere to save time, effort, money and space. 

Consider the advantages of having a self-con- 
tained freezer that will take the temperature as 
low as -55?C and yet is about the size of a 
standard thermos bottle. No trips to a big freezer 

quick freezing of samples where they are 
gathered - environmental testing - storage- 
you name it. Capacities range from 80 ml to 1500 
ml and you can control the temperature set point 
directly. 

If the dimension of cold for your needs runs 
around the size of a cocktail shaker, you ought 
to see the Minifreezer. Catalogs on request. Cock- 
tails, if you are brave enough to ask for a 
demonstration. 

SCIENTRONICS INC. 
SUBSIDI(RY)OF HOKE INC. 

2 TENAKILL PARK I CRESSKILLY N. J. 
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Now in bead form for 
chromatography of 
biologic substances... 

Sephadex 
Ion Exchangers 
Because of its advantages-sta- 
bility and inertness-Sephadex 
has been used to produce a new 
class of ion exchangers: DEAE-, 
CM- and SE-Sephadex. Since 
their introduction they have been 
used extensively, particularly in 
the biochemical and clinical field. 

In the new bead form they will be 
more useful both for laboratory 
and manufacturing scale proc- 
esses. Their spherical shape 
gives increased mechanical 
strength and leads to easier 
column packing. More uniform 
particles result in improved 
hydrodynamic properties. 

All Sephadex Ion Exchangers have a high 
capacity and low nonspecific adsorption. 
They are available in two types that differ 
in porosity, thus offering flexibility foryour 
specific requirements. Sephadex Ion Ex- 
changers are of analytic grade purity and 
are produced under rigorous quality con- 
trol, thus ensuring uniform products to 
give accurate and reproducible results. 

i/mi - Hexose mono phosphates Fru 6-P2 %T 25 3700 

~glycogen 
5 

O 100 200 300 400 ml 

Model experiment with glycogen, glucose, 
sugar phosphates and adenosine phosphates 
on a column of DEAE-Sephadex A-25. 
(From Biochim. Biophys. Acta 74 (19631 588, by permission 
of the author) 

Anion Exchangers (Bead Form) 
Type Grade Ionic Capacity Bed Volume' ___Form (meq/g) (mug9) 
DEAE- 
Sephadex A-25 40-120u Cl 3 5 ? 0.5 5-9 
DEAE- 
SephadexA-50 40-120,u C- 3 5 ? 0.5 25-33 

. Cation Exchangers (Bead Form) 

Type Grade Ionic Capacity Bed Volume2 
Form (meq/g) (ml/g) 

CM- 
Sephadex C-25 40-120,g Nal 4.5 + 0.5 6-10 
CM- 
Sephadex C-50 40-120 Na- 4.5 ? 0:5 3240 
SE- 
S =phadexC-25 40-120u Na- 23 03 5.9 
SE- 

LSephadex C.50 140-120Og Na, 2.3?0.3 30-38 

1. In Tris-HCI buffer. pH=8.3. ionic strength=0.05. 
2. In sodium phosphate buffer. pH1=6. ionic strengthO0.06. 

For additional technical Information, Including 
booklet on Sephadex Ion Exchangers, write to: 

_ PHARMACIA FINE CHEMICALS INC. 
i800 Centennilal Avenue, Pi scataway, N .J. 08854 
vPharmacia (Canada) Ltd., 110 Place Cr~mazie, 

_Suite 412, Montreal 11, P.Q. 

(Inquiries outside U. S.A. and Canada should be directed 
to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.) 
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vitamin E may represent a state of 
excessive synthesis of catabolic and 
redundant enzymes which is repressed 
by vitamin E and inhibited by ethio- 
nine. If the hereditary muscular dys- 
trophies are caused by a mutation in 
a regulatory gene, the similarity of these 
disorders to vitamin-E deficiency and 
the ineffectiveness of alpha-tocopherol 
as a therapeutic agent are explained. 
Katzen described the nature of func- 
tion of the multiple forms of mam- 
malian glucose-ATP-6-phosphotransfer- 
ase (hexokinase). The total rat liver 
activity is now resolved into four dis- 
tinct forms. The four enzymes have 
been separated and partially purified. 
Although they differ from each other, 
each distinct hexokinase is uniform in 
its properties from tissue to tissue, 
even though present in differing pro- 
portions depending upon the tissue 
source, animal age, and nutritional fac- 
tors. A fifth type of hexokinase, ap- 
parently unique to sperm, was also de- 
scribed. On the basis of a correlation 
between the tissue distribution of the 
multiple forms of hexokinase and the 
tissues' insulin sensitivities, a hypothe- 
sis for the significance of the isoen- 
zymes to the mechanism of action of 
insulin was outlined. Riggs presented a 
theoretical paper on the topic: feedback 
-fundamental relationship or frame of 
mind? Feedback is one of the four 
fundamental ways in which variables 
can be related to each other. Riggs 
pointed out that there is urgent need 
for universal agreement about the pre- 
cise meaning of the term "feedback." 

Effects of a liver carcinogen and the 
actions of radiation were discussed 
by Harry V. Gelboin (National Cancer 
Institute) and Olga Greengard (Har- 
vard Medical School). Gelboin reported 
on the effect of methylcholanthrene, 
phenobarbital, and aflatoxin on RNA 
polymerase of rat liver. In the absence 
and presence of ammonium sulfate, 
methylcholanthrene and phenobarbital 
administered in vivo stimulate and 
aflatoxin markedly decreases RNA poly- 
merase activity in the nuclei of rat 
liver. Greengard reported a fifteen-fold 
increase in the activity of tyrosine trans- 
aminase by the in vivo synergistic ac- 
tion of glucagon and hydrocortisone. 
She found that irradiation, unlike 
actinomycin, inhibited the "cofactor- 
type" inductions of tryptophan pyrro- 
lase and tyrosine transaminase, but did 
not block the "hormone-type" induc- 
tion of these enzymes. Greengard also 
discussed the mechanisms of induction 
in animals. 

"Much is spoken about 
the power of science, and 
rightly. It is awesome. 
But little is said about 
the inherent limitations 
of science, and both 
sides of the coin need 
equal scrutiny." 

Vannevar Bush 

THE 

RELEVANCE 

OF PHISICS 
By S1anleY L Jaki 

This book presents a sys- 
tematic illustration of the 
limitations of physical sci- 
ence. It gives the history of 
physics and redresses the 
errors made by its popular- 
izers. It also examines the 
physicists' states of mind, 
both past and present, to 
clarify our understanding 
of the contribution physics 
has made to the human 
quest for knowledge. The 
Relevance of Physics does 
not argue, it documents. 

CONTENTS: 
CHIEF WORLD MODELS 
* The World as an Organism 
* The World as a Mechanism 
* The World as a Pattern of 
Numbers 
CENTRAL THEMES OF 
PHYSICAL RESEARCH 
* The Layers of Matter * The 
Frontiers of the Cosmos 
* The Edge of Precision 
PHYSICS AND OTHER 
DISCIPLINES - Physics 
and Biology - Physics and 
Metaphysics - Physics and 
Ethics - Physics and The- 
ology 
PHYSICS: MASTER OR 
SERVANT - The Fate of 
Physics in Scientism- The 
Place of Physics in Human 
Culture. 656pages $12.50 

75th hour 

UNIVERSITY OF 
CHICAGO PRESS 
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As in previous years, the Special 
Symposium Lecture was delivered by 
Sir Hans A. Krebs (Oxford University, 
Oxford, England) who discussed the 
redox state of diphosphopyridine nu- 
cleotides in regulation of metabolic 
processes. Krebs pointed out that the 
ratio of lactate to pyruvate reflects 
the redox state of dinucleotides in the 
cytoplasm; the glutamate system indi- 
cates the position in the mitochondrial 
matrix and the beta-hydroxybutyrate 
system that in the mitochondrial 
crystae. In diabetes the decrease in the 
ratios of the two mitochondrial sys- 
tems was contrasted to the increase in 
the ratio of the cytoplasmic system. 
However, in starvation all three sys- 
tems moved in the same direction to 
approximately the same extent. The ra- 
tios were very much lower in the mito- 
chondrial systems than those of the 
cytoplasm, differing by a factor of 100 
in liver from fed or starved animals 
and by a factor of 20 in the liver of 
diabetic rats. Krebs pointed out that 
the fact that calculations for the gluta- 
mate and beta-hydroxybutyrate dehy- 
drogenase systems led to the same values 
for the ratio of NAD to NADH2 
implied that the substrates of these 
two dehydrogenases were in equilibrium 
with the same NAD-NADH2 pool. 

Indiana University honored Sir Hans 
A. Krebs at the end of his lecture by 
awarding a citation of the President of 
the University. Krebs also received the 
highest award given by the State of 
Indiana when he was made a Sagamore 
of the Wabash. In appreciation of his 
contribution to this Symposium series 
over the past half decade, volume 5 
of Advances in Enzyme Regulation 
is dedicated to Sir Hans A. Krebs. 

The symposium was sponsored by 
Indiana University School of Medicine, 
the American Cancer Society Institu- 
tional Grant, Hoffman-LaRoche, Eli 
Lilly and Co., Merck Sharp & Dohme, 
The Upjohn Co., and the Wellcome 
Co. The full text of the papers, edited 
by George Weber, will be published in 
the spring of 1967 as volume 5 of 
Advances in Enzyme Regulation (Perga- 
mon Press, New York and Oxford). 
Volumes 1 through 4 of this series of 
Conferences on Enzyme Regulation in 
Mammalian Systems were published in 
1963 through 1966 and presented the 
proceedings of the previous four sym- 
posia. 

GEORGE WEBER 
Pharmacology Department, 
Indiana University School of Medicine, 
Indianapolis 46207 
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urrum Dial-AlPump?T Durrum Stopped Flow 
SpeciroPholomeler 

URN)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. <. S....... .... 

A:. / :::: A' :;- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ...... 

LioIuld metering Abisorption recordings 

11112 channels 10 5 milliseconds 
Each of the 12 channels is a sepa- This new Durrum instrument simpli- 
rate pump with individually adjust- fies rapid kinetic studies based on 
able flow control. Flow rates range the stopped-flow technique. It 
from 1 to 1,200 ml per hour per mixes, measures, and records chem- 
channel! Standard Tygon, rubber, or ical reaction half times as short as 
fluoroelastomer tubings allow a 5 milliseconds, working with sample 
wide variety of applications. volumes down to 0.1 ml for each 

component. It operates in both vis- 
Some Typical Uses ible and ultraviolet wavelengths, 

* Continuous culture media feeding using a storage oscilloscope with 
permanent photographic recording. 

* Gradient column chromatography Use it for either elevated or re- 

* Continuous fermentation studies duced temperature operations. 
* Continuous bioassay and toxi- Typical Uses 

ecology studies * Absorption * Fluorescence * Bio- 
* Continuous perfusion luminescence * Concentration jump 

* Automated chemical analysis. * Enzyme-substrate reactions * Cat- 

And many others! alytic studies. 

Complete or Partial Systems 
More Information Complete systems consist of mono- 
For the new 6-page brochure de- chromator, mixing chamber, elec- 
scribing the Durrum Dial-A-Pump, tronics, oscilloscope, and camera. 
write to address below. Partial systems also available. 

DU RRU M 
Durrum Instrument Corp., 925 E. Meadow Dr.. Palo Alto, Calif. 94303. Tel. (415) 321-6302 

TM Trademark of Durrum Instrument Corp. 
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Now. 

two cells 

do the 

WOrl( 

three ! 

Go from far UV through near 
DR with just two Coleman 
Spectrophotometer Cells 
Now you have fewer cell types to keep, 
fewer stops to make in your spectropho.. 
tometric determinations. 

Coleman SPEESTROSIL UV Cells trans- 
mit light accurately from 165 ms to 2,500 
mA. And COLEMAN VITREOSIL IR 
Cells take you all the way from 260 to 
4,000 mA. No "third cell" needed! 

They're self-matching, too. All Coleman 
Quartz Cells of the same catalog number 
match within 1.5% T. at the standard- 
ization point-at no extra cost. Bodies 
and windows are all quartz, fused for 
permanent structural strength, free of dis- 
tortion. 

Standarize on these broad-range Coleman 
Quartz Cells. Wor iteiooBletnSB30 

COLEMAN INSTRU MENTS 
MAYWOOD, ILLINOIS 60153 

A Division of The Perkin-Elmer Corporation 
Pittsburgh Conference-ooth 71 
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Forthcoming Events 

March 

13-14. Astronautics, symp., Ottawa, 
Ont., Canada. (The Secretary, Canadian 
Aeronautics and Space Inst., 77 Metcalfe 
St., Ottawa 4, Ont.) 

13-14. State Univ. of New York, Down- 
state Medical Center, "Visiting Scholar 
Lecture Series," Arnold J. Toynbee, 
Brooklyn, N.Y. (Office of Public Rela- 
tions, Downstate Med. Ctr., 450 Clarkson 
Ave., Brooklyn, N.Y. 11203) 

13-15. 32nd North American Wildlife 
and Natural Resources Conf., San Fran- 
cisco, Calif. (Wildlife Management Inst., 
709 Wire Building, Washington, D.C. 
20005) 

13-17. International Laboratory Appa. 
rats and Materials Exhibition, London, 
England. (U.T.P. Exhibitions Ltd., 3 
Racquet Court, Fleet St., London 
E.C.4) 

13-17. Use of Plutonium as a Reactor 
Fuel, intern. symp., Brussels, Belgium. 
(J. H. Kane, Div. of Technical Informa- 
tion, U.S. Atomic Energy Commission, 
Washington, D.C. 20545) 

14-15. American Astronautical Soc. 
5th Goddard Memorial Symp., "The Voy- 
age to the Planets," Washington, D.C. 
(M. B. Lees, General Electric Co., Defense 
Programs Div., 777 14th St., NW, Wash- 
ington, D.C. 20005) 

14-15. Space, natl. mtg., Los Angeles, 
Calif. (D. P. Chandler, 3370 Miraloma 
Ave., Anaheim, Calif. 82803) 

14-15. Temperature Measurements Soc., 
5th conf., Los Angeles, Calif. (R. A. 
Finch, Conf. and Exhibit Chairman, 
Atomics International, P.O. Box 309, 
Canoga Park, Calif. 91304) 

15-17. Instrumentation for the Iron 
and Steel Industry, Natl. Instrument Soc. 
of America, 17th conf., Pittsburgh, Pa. 
(F. J. Barchfeld, Jones & Laughlin Steel 
Corp., 900 Agnew Rd., Pittsburgh 15230) 

15-17. New Jersey Mosquito Extermi- 
nation Assoc., 54th annual mtg., Atlantic 
City, N.J. (D. M. Jobbins, Dept. of Ento- 
mology and Econ. Zoology, Rutgers- 
State Univ., New Brunswick, N.J.) 

16-17. Hypervelocity Techniques, 5th 
symp., Denver, Colo. (A. A. Ezra, Re- 
search Inst., Univ. of Denver, Denver 
80201) 

16-18. Geological Soc. of America, 
Northeastern Sect., 2nd annual, Boston, 
Mass. (M. Prinz, Tufts Univ., Medford, 
Mass.) 

16-18. Texas Acad. of Science, College 
Station, Tex. (W. E. Norris, Jr., Biology 
Dept., Southwest Tex. State Coll., San 
Marcos, Tex. 78666) 

16-19. International Assoc. for Dental 
Research, 45th general mtg., Washington, 
D.C. (G. H. Rovelstadt, c/o Navy Dental 
School, NatI.- Naval Medical Center, 
Bethesda, Md. 20014) 

17-19. Fourth Intern. Vacuum Con- 
gress, Univ. of Manchester Inst. of Sci- 
ence and Technology, Manchester, Eng- 
land. (The Secretary, Joint British Com- 
mittee for Vacuum Science and Technol- 
ogy, 47 Belgrave Sq., London, S.W.1, 
England) 

17-21. National Science Teachers As- 
soc., cony., Detroit, Mich. (Executive Sec- 
retary, NSTA, 1201 16th St., NW, Wash- 
ington, D.C. 20036) 

Researchers' 
Research Book 

DIRECTORY 

OF SELECTED 

RESEARCH 

INSTITUTES 

IN EASTERN 

EUROPE 
Prepared by 
Arthur D. Little, Inc. 
for the National 
Science Foundation 
A directory of 861 scien- 
tific, engineering, agri- 
cultural, and economic 
research institutes in Bul- 
garia, Czechoslovakia, 
Hungary, Poland, Ru- 
mania, and Yugoslavia. 

I& $12.00 

COLUMBIA 
UNIVERSITY PRESS 
440 West 110th Street 
New York, N.Y. 10025 

DO YOU HAVE AN 

INSTRUMENT PROBLEM... 

which is not covered by the ads 

in this issue? Write to us directly, 

giving full details and we will try 

to see that you receive the in- 

formation you need. 
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