
Starting 12 miles northwest of Washington, where the 
new Circumferential Highway crosses the Potomac, 
is the DAVID TAYLOR MODEL BASIN O, a complex of 
four laboratories (Hydromechanics, Structural Mechanics, 
Aerodynamics & Applied Mathematics) conducting 
fundamental & applied research in submarine, surface 
ship, aircraft, and missile design concepts ... applied 
mathematics ... and related instrumentation. 
Moving from the River to White Oak, Maryland, 
we find the 875-acre NAVAL ORDNANCE 
LABORATORY e where more than 1,000 graduate 
professionals (plus support personnel) originate, develop, 
and evaluate new ideas in surface, subsurface, air 
and space weaponry to a point where they will be 
reliable and effective with the fleet. More than 95 
weapons devices developed at NOL are now in active use. 
Back towards the River, and delightfully situated on 
"Embassy Avenue" is the famous NAVAL OBSERVATORY @ where astronomers and mathematicians pursue 
research in astrophysics, stellar positions, and celestial 
mechanics, as well as provide the almanacs and 
standards for time and frequency. 
Further southward along the River is the NAVAL 
RESEARCH LABORATORYO, main basic research facility 
for the Office of Naval Research. NRL employs a wide 
variety of physicists, mathematicians, metallurgists, 
chemists, electronics and mechanical engineers-and is 
now adding advance laboratory facilities-to better 
investigate all the physical sciences with the end 
objective of improving materials, techniques, and 
systems for the entire Navy. 
Come away from the Potomac River again just 
east of the D.C. line, where the NAVAL 
OCEANOGRAPHIC OFFICE (formerly the Hydrographic 
Office) conducts environmental investigations and 
develops new techniques and equipments in 
oceanography, hydrography, gravity, magnetism, 
instrumentation and related navigational science. 
Once more along the ever-widening Potomac, welcome to 
Indian Head, Maryland, and the 
NAVAL PROPELLANT PLANT Q where chemists, 
chemical engineers, and related-area professionals 
research and develop processes, materials, handling 
devices and pilot plant operations of solid and 
liquid propellants. They manufacture, inspect, and 
test missile propulsion units as well. 
A few miles farther south and across the Potomac 
is Dahigren, Virginia, home of the NAVAL 
WEAPONS LABORATORY@. NWL performs two 
broad-ranging functions; first, in studying and 
analyzing ballistics, astronautics, and advanced weapons 
systems through basic & applied research in 
mathematics, physics and engineering . .. and second, 
in working on various classified DOD projects with the 
latest computer technology and systems. Finally, we 
reach the shores of the Chesapeake Bay and the 
NAVAL AIR TEST CENTER Q, Patuxent River, Maryland. 
Here, aerospace experts perform exhaustive flight 
evaluations of advanced aircraft, and of airborne 
weapons systems as well. Much thought is given to 
improving carrier-based operations (launch and 
recovery in particular)... and all kinds of air- 
craft systems (radar, radio, data link, iff, ecm, 
computers, etc.). Today, nearly half of the Center's 

professional efforts involve research. 

Why don't you get in touch with one or more of these 
eight U. S. NAVAL LABORATORIES OF THE POTOMAC... 
where research is king. 
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rapidly growing teratoid tumors un- 
like any he had ever observed after 
inoculation of untreated embryos. 

It would seem that the ether-soluble 
substance described by Reinke may be 
similar to or the same as retine, as 
described by Szent-Gybrgi et al. 
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Majority Opinion: Right or Wrong? 

In a democracy so 'much emphasis is 
given to the majority opinion that it is 
generally assumed that the majority is 
right. "Fifty million Frenchmen can't 
be wrong." I would like to raise the 
question as to whether or not the opin- 
ion of the majority is almost always 
wrong. 

History abounds with examples of 
popular opinion later proved to be in- 
correct and absurd. The Crusades of the 
Middle Ages are typical-especially 
the Children's Crusade in which thou- 
sands of young children were sacrificed 
for no purpose. The search for the Holy 
Grail and the Fountain of Youth in- 
volved large groups of so-called intel- 
lectuals. A mania for dancing in the 
streets was almost universal at one 
period of European history. The in- 
quisition and witch burning have been 
popular enterprises. Wars in general 
have proved totally ineffective and un- 
necessary. Nothing was sillier than our 
own destructive Civil War which could 
have been averted if the opinion of a 
small minority had been given consid- 
eration. In more recent times the Ger- 
man slaughter of the Jews and our own 
experience with prohibition have fur- 
nished plenty of evidence that majority 
opinion has been found wrong after 
temporary emotions have subsided. 

All this leads me to wonder if we 
are not engaged in another misdirected 
effort for man-in-space navigation. Un- 
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a crash program, we are negleoting 
fundamental scientific work on prop- 
erties of material and its environ and 
the determination of basic constants 
and knowledge that would lead to a 
more effective solution of the major 
enterprises if later they were still con- 
sidered to be worth our effort. In fact 
what few real accomplishments have 
been made along basic research are 
suppressed if they tend to minimize 
the development of man-operated 
rocket ships. For example, there is 
plenty of spectroscopic evidence pub- 
lished by Kiess and colleagues that the 
atmosphere of Mars consists primarily 
of the oxides of nitrogen, yet propa- 
ganda is prevalent for a hundred bil- 
lion dollar space landing in order to 
study the assumed vegetation and life 
which present evidence proves cannot 
exist. I believe these vast sums could 
be better spent in other ways, with 
just a few thousand dollars for spectro- 
scopic work on planetary atmospheres 
by spectroscopists rather than publicity 
seekers. The future will undoubtedly 
disclose that the present majority opin- 
ion and enthusiasm for plunging into 
these costly space efforts were ill-ad- 
vised, both from the scientific and from 
the political standpoint. 

PAUL D. FOOTE 

National Academy of Sciences- 
National Research Council, 
Washington 25, D.C. 

Clipping and Conflict 

Each week Science places in conflict 
those of its readers who clip out arti- 
cles and reports of particular interest 
in order to file them by topic. In the 
30 August issue, for example, there 
were seven articles on behavior and 
behavioral mechanisms which were 
massed together on pages 820 to 831. 
It is impossible to separate all seven 
of these articles without mutilating 
many of them, and one is forced to 
decide which relevant articles to muti- 
late and which to save, even though he 
may want to save them all. 

Readers would not have to face this 
conflict if articles and reports on 
closely related topics were not placed 
next to each other-that is, if reports 
on physical and chemical problems 
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of these articles without mutilating 
many of them, and one is forced to 
decide which relevant articles to muti- 
late and which to save, even though he 
may want to save them all. 

Readers would not have to face this 
conflict if articles and reports on 
closely related topics were not placed 
next to each other-that is, if reports 
on physical and chemical problems 
were alternated with reports on biologi- 
cal and behavioral problems. The two 
reports in that issue on the West Ford 
dipole belt might well have been left 
together, followed by one of the be- 
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havioral articles, then by the report 
on "Infrared spectra of hydronium 
ion," followed by another of the be- 
havioral reports. Readers whose in- 
terests are primarily physical, chemical, 
biological, or behavioral would then 
not be forced to mutilate articles of 
interest. 

Dispersing articles on related topics 
throughout the issue does require 
readers to peruse all the titles given 
on the contents page, but I suspect 
most readers do that anyway, and dis- 
persing related articles would allow 
more effective utilization of Science by 
those of us who clip and file. 

DONALD D. JENSEN 

Department of Psychology, 
Indiana University, Bloomington 

Mannerisms 

Science has an editorial mannerism 
that kills the effect of an author's last, 
and preferably most important, sen- 
tence: the parenthesized number that, 
hunted down, gives various thanks and 
the abracadabra of the assisting grant. 
This unhappy anticlimax suggests a 
trombone player closing with a stuck 
valve or respiratory seizure. Surely 
necessary obeisance can be made with- 
out keying to the author's text, and 
irrelevant intrusion on the reader's 
thought. 

EDWARD S. CASTLE 
Harvard University Biological 
Laboratories, 16 Divinity Avenue, 
Cambridge 38, Massachusetts 

Theory of Enzyme Action 

M. F. Perutz, in the concluding 
paragraph of his Nobel lecture on the 
x-ray analysis of hemoglobin (1) 
suggests that there may be enzymes 
which alter their structure on com- 
bination with their substrate, and that 
this might be an important factor in 
certain mechanisms of their activity. 
These suggestions are so close to the 
theory of enzyme action which we 
have been elaborating that comment 
seems appropriate. 

Our theory postulates that contact 
of enzyme and substrate at the time 
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ble change in the kind of enzyme 
described by Perutz. The extent of this 
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of substrate, and its effect is to decrease 
the catalytic power of the enzyme as 
shown by the rate constant of the re- 
action catalyzed. Decrease in catalytic 
activity is not linear; the rate constant 
falls rapidly at first, then more and 
more slowly as substrate concentration 
is increased. Decreased catalytic activ- 
ity with higher substrate concentrations 
is attributed to this structural change 
in the enzyme and not to mutual inter- 
ference of substrate molecules. 

This theory is based mainly on find- 
ings with several enzymes-serum and 
brain cholinesterases (2), liver and 
jack-bean hydantoinases (3), pyruvic 
carboxylase (4), and lactic dehydro- 
genase and urease (5)-catalyzing a 
variety of actions. In each case the 
progress of the reaction in any one 
vessel obeyed exactly the ordinary 
mass law equations throughout the 
whole period examined (often up to 
80 percent of the completed reaction), 
if due regard was paid to the chem- 
istry involved. For example, the rate 
of formation of the product of a two- 
stage reaction (a type common in bio- 
chemistry) does not follow first-order 
kinetics unless one constant is of a 
higher order of magnitude than the 
other. If, however, the initial substrate 
concentration is changed, the velocity 
constant is different, decreasing with 
higher substrate concentrations. This 
fact is obscured by the habit of plotting 
initial velocities (== ka for a first-order 
reaction) against substrate concentra- 
tion a; such a curve rises or falls de- 
pending on the relative rate of decrease 
of k as a is increased. The rate con- 
stant appears to be set for the whole 
period of the reaction at the moment 
of contact of enzyme and substrate; it 
does not fall off as the reaction pro- 
ceeds and the substrate concentration 
falls. The effect therefore appears to 
be irreversible, but it can be repeated at 
any stage of the reaction by a second 
addition of substrate: this promptly 
produces a further decrease of the rate 
constant. Catalysis is ascribed to con- 
tact of enzyme and substrate; whether 
or not a "compound" is formed is 
largely a matter of definition, but there 
is an interaction leading to immediate 
break-up of the substrate into its prod- 
ucts. An immediate break-up is postu- 
lated because the rate equations con- 
tain no term for the concentration of 

of substrate, and its effect is to decrease 
the catalytic power of the enzyme as 
shown by the rate constant of the re- 
action catalyzed. Decrease in catalytic 
activity is not linear; the rate constant 
falls rapidly at first, then more and 
more slowly as substrate concentration 
is increased. Decreased catalytic activ- 
ity with higher substrate concentrations 
is attributed to this structural change 
in the enzyme and not to mutual inter- 
ference of substrate molecules. 

This theory is based mainly on find- 
ings with several enzymes-serum and 
brain cholinesterases (2), liver and 
jack-bean hydantoinases (3), pyruvic 
carboxylase (4), and lactic dehydro- 
genase and urease (5)-catalyzing a 
variety of actions. In each case the 
progress of the reaction in any one 
vessel obeyed exactly the ordinary 
mass law equations throughout the 
whole period examined (often up to 
80 percent of the completed reaction), 
if due regard was paid to the chem- 
istry involved. For example, the rate 
of formation of the product of a two- 
stage reaction (a type common in bio- 
chemistry) does not follow first-order 
kinetics unless one constant is of a 
higher order of magnitude than the 
other. If, however, the initial substrate 
concentration is changed, the velocity 
constant is different, decreasing with 
higher substrate concentrations. This 
fact is obscured by the habit of plotting 
initial velocities (== ka for a first-order 
reaction) against substrate concentra- 
tion a; such a curve rises or falls de- 
pending on the relative rate of decrease 
of k as a is increased. The rate con- 
stant appears to be set for the whole 
period of the reaction at the moment 
of contact of enzyme and substrate; it 
does not fall off as the reaction pro- 
ceeds and the substrate concentration 
falls. The effect therefore appears to 
be irreversible, but it can be repeated at 
any stage of the reaction by a second 
addition of substrate: this promptly 
produces a further decrease of the rate 
constant. Catalysis is ascribed to con- 
tact of enzyme and substrate; whether 
or not a "compound" is formed is 
largely a matter of definition, but there 
is an interaction leading to immediate 
break-up of the substrate into its prod- 
ucts. An immediate break-up is postu- 
lated because the rate equations con- 
tain no term for the concentration of 

of substrate, and its effect is to decrease 
the catalytic power of the enzyme as 
shown by the rate constant of the re- 
action catalyzed. Decrease in catalytic 
activity is not linear; the rate constant 
falls rapidly at first, then more and 
more slowly as substrate concentration 
is increased. Decreased catalytic activ- 
ity with higher substrate concentrations 
is attributed to this structural change 
in the enzyme and not to mutual inter- 
ference of substrate molecules. 

This theory is based mainly on find- 
ings with several enzymes-serum and 
brain cholinesterases (2), liver and 
jack-bean hydantoinases (3), pyruvic 
carboxylase (4), and lactic dehydro- 
genase and urease (5)-catalyzing a 
variety of actions. In each case the 
progress of the reaction in any one 
vessel obeyed exactly the ordinary 
mass law equations throughout the 
whole period examined (often up to 
80 percent of the completed reaction), 
if due regard was paid to the chem- 
istry involved. For example, the rate 
of formation of the product of a two- 
stage reaction (a type common in bio- 
chemistry) does not follow first-order 
kinetics unless one constant is of a 
higher order of magnitude than the 
other. If, however, the initial substrate 
concentration is changed, the velocity 
constant is different, decreasing with 
higher substrate concentrations. This 
fact is obscured by the habit of plotting 
initial velocities (== ka for a first-order 
reaction) against substrate concentra- 
tion a; such a curve rises or falls de- 
pending on the relative rate of decrease 
of k as a is increased. The rate con- 
stant appears to be set for the whole 
period of the reaction at the moment 
of contact of enzyme and substrate; it 
does not fall off as the reaction pro- 
ceeds and the substrate concentration 
falls. The effect therefore appears to 
be irreversible, but it can be repeated at 
any stage of the reaction by a second 
addition of substrate: this promptly 
produces a further decrease of the rate 
constant. Catalysis is ascribed to con- 
tact of enzyme and substrate; whether 
or not a "compound" is formed is 
largely a matter of definition, but there 
is an interaction leading to immediate 
break-up of the substrate into its prod- 
ucts. An immediate break-up is postu- 
lated because the rate equations con- 
tain no term for the concentration of 

of substrate, and its effect is to decrease 
the catalytic power of the enzyme as 
shown by the rate constant of the re- 
action catalyzed. Decrease in catalytic 
activity is not linear; the rate constant 
falls rapidly at first, then more and 
more slowly as substrate concentration 
is increased. Decreased catalytic activ- 
ity with higher substrate concentrations 
is attributed to this structural change 
in the enzyme and not to mutual inter- 
ference of substrate molecules. 

This theory is based mainly on find- 
ings with several enzymes-serum and 
brain cholinesterases (2), liver and 
jack-bean hydantoinases (3), pyruvic 
carboxylase (4), and lactic dehydro- 
genase and urease (5)-catalyzing a 
variety of actions. In each case the 
progress of the reaction in any one 
vessel obeyed exactly the ordinary 
mass law equations throughout the 
whole period examined (often up to 
80 percent of the completed reaction), 
if due regard was paid to the chem- 
istry involved. For example, the rate 
of formation of the product of a two- 
stage reaction (a type common in bio- 
chemistry) does not follow first-order 
kinetics unless one constant is of a 
higher order of magnitude than the 
other. If, however, the initial substrate 
concentration is changed, the velocity 
constant is different, decreasing with 
higher substrate concentrations. This 
fact is obscured by the habit of plotting 
initial velocities (== ka for a first-order 
reaction) against substrate concentra- 
tion a; such a curve rises or falls de- 
pending on the relative rate of decrease 
of k as a is increased. The rate con- 
stant appears to be set for the whole 
period of the reaction at the moment 
of contact of enzyme and substrate; it 
does not fall off as the reaction pro- 
ceeds and the substrate concentration 
falls. The effect therefore appears to 
be irreversible, but it can be repeated at 
any stage of the reaction by a second 
addition of substrate: this promptly 
produces a further decrease of the rate 
constant. Catalysis is ascribed to con- 
tact of enzyme and substrate; whether 
or not a "compound" is formed is 
largely a matter of definition, but there 
is an interaction leading to immediate 
break-up of the substrate into its prod- 
ucts. An immediate break-up is postu- 
lated because the rate equations con- 
tain no term for the concentration of 
a compound which must therefore be 
vanishingly small. 

This theory differs from the one 
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the enzyme-substrate compound is 
much more rapid than the rate of its 
formation (k8>>ki) and in attributing 
most of the peculiarities of enzymatic 
catalysis to the protein nature of the 
catalyst. 
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Cultural Schism 

A strenuous public debate does not 
necessarily denote a cultural schism 
that T. Page [Science 141, 390 (2 
Aug. 1963)] seems to think exists be- 
tween the proponents of a much 
stronger space program and their col- 
leagues who are not so disposed. 
Rather, the debate suggests that the 
opposing groups are in direct, eye-to- 
eye contact. In this light, a three- 
culture extension of Snow's two-culture 
model that Page would impose is not 
very meaningful or useful. As a hint 
that his assertion of a singular isolation 
of space engineers and scientists will 
not stand close scrutiny, it is a fair 
guess that the general benefits (listed 
by Page as "communication bridges") 
and the myriad scientific gains to be 
reaped by the space effort are appreci- 
ated by most scientists and engineers. 
A value of Snow's model was to indi- 
cate that a comparable appreciation 
and understanding of scientific prog- 
ress has not been shared by the overall 
intellectual community. Although there 
may be value in Snow's calling atten- 
tion to this deep and pervading rift, to 
extend his model to account for a dif- 
ference of opinion on the national 
space policy is quite beside the point 
but certainly tends to becloud the cen- 
tral issues. The opposition to the rela- 
tively rapid growth of the space effort 
does not seem to take an "anti-science" 
form, but rather asks for a more bal- 
anced attitude toward the overall eco- 
nomic-scientific complex of national 
interests. 

FORREST I. BOLEY 
Lawrence Radiation Laboratory, 
University of California, Berkeley 
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