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Hans Reichenbach...on physics 

"If one knows physics only from a distance, it may 
appear to be merely strange names and mathemati- 
cal formulae, and one may come to believe that it 
is an affair of the learned alone, ingeniously and 
wisely constructed, but without significance for 
men of other interests and problems. And yet one 
could do no worse injustice to physics than to turn 

away, repelled by this hard shell of technical terms 
with which it has surrounded itself. Whoever suc- 
ceeds in looking behind this wall... will find there 
a science full of living problems, full of inner mo- 
tion, full of the intense endeavor to find answers to 
the questions of the truth-seeking spirit." 

Atom und Kosmos, 1930 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit organization engaged in research on problems related to national security and the public interest 



When should 

they start 

science? 

B&L "ST" MICROSCOPES 
Standard size and operation. 
Exclusive pre-focus gage 
saves time. 

NEW B&L 
STEREOMICROSCOPES 

Erect views in natural 
3-D. Simple operation 

r? at low cost. 

They already have, of course. Observant eyes, inquiring 
minds-their questions touch on science every day. 
And more and more, earlier and earlier, teachers are 
trying to channel and develop this interest. Proper 
equipment makes a world of difference. Here are some 
of the Bausch & Lomb instruments that make science 
easier to teach, easier for children to understand. 

WRITE for informative Catalog E-152. Demonstration, 
too, on your request. Write 
Bausch & Lomb Optical Co., 
64241 St. Paul St., Rochester 
2, New York. g-, 

B&L 
MACROSCOPES 
Ideal for gross 
studies, dissection, 
field trips, 10 X, 
20 X or 40 X. 

B&L TRI-SIMPLEX- 
MICRO-PROECTOR 

Projects mounted speci- 
mens or living organ- 
isms, on screen or tracing 
pad. 

B&L SPECTROSCOPES 
Basic chemical analy- 
sis tool; shows spectra 
of elements. 

/ B&L BALOPTICON? |r 
PROJECTORS I V 

Big bright views of 
slides, opaque ob- - 
jects, even chemical 3 
reactions! 
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__Kodak reports on: 
how to prevent a pile of fish from catching fire... allaying fears of deviation 
from reciprocity... electronics through joy 

Defense from oxygen 
A can of sardines provides excellent 
protein for a field hand's lunch in the 
cotton country and a livelihood for a 
Maine man who would rather work on 
a herring seiner than a gas station. The 
applecart, however, is tipping a little. 
The field hand's wife can now often 
afford to slip a chicken sandwich into 
the lunch pail. 

While the herring seiners go looking 
for gourmets to eat their catch, other 
fishermen are setting their seines for 
Brevoortia tyrannus, the fish the Pil- 
grim saw the Indian drop into the hole 
with the corn kernels, the most abun- 
dant of Atlantic coast fishes, ignored 
by cookbooks, the menhaden. To get 
it into the field hand's lunch pail, it is 
converted into chicken muscle tissue. 

This complex process requires cook- 
ing the menhaden at a temperature 
below 180?F (which will coagulate 
and separate the protein but not de- 
grade it); then squeezing, drying, and 
grinding the stew, adding it to corn 
and other agricultural and mineral 
products, and feeding the mixture to 
chickens. The drying step is critical. 
If oxidation of the fish fat gets out of 
hand, not only may the protein and 
vitamins be destroyed, but fire may 
break out. 

This we have set about to prevent. 
To assure ourselves of a good supply 
of photographic developer, we long 
ago set up to make phenolic reducing 
agents in large quantity. We made so 
much that we had to find other mar- 
kets. The difference between a reduc- 
ing agent and an antioxidant is a mere 
technicality. One of our antioxidants, 
butylated hydroxytoluene, has long 
been accepted by competent and crit- 
ical authorities as safe even for direct 
human food, at the proper levels. As 
Tenox BHT-Agricultural Grade, we 
are now selling it to the fish meal 
people. It saves them money. Their 40- 
ton piles of fish scrap require less 
costly shifting to keep them cool. A 
week is reported to have been cut off 
the curing time. 

Even if you have no 40-ton piles of fish 
in the sun, Eastman Chemical Products, 
Inc., Kingsport, Tenn. (Subsidiary of East- 
man Kodak Company) would love to talk 
to you about deceleration of oxidation on 
the grand scale. Incidentally, the closely 
allied Gulf of Mexico menhaden, Brevoortia 
patronus, poses less of a self-heating prob- 
lem. We wonder why. 

Millimicroseconds to months 
When you let light fall on film, you are 
running a photochemical reaction. 
Bunsen and Roscoe, a pair who didn't 
flinch in the face of the obvious, for- 
malized the observation that the 
amount of product resulting from a 
photochemical reaction must be pro- 
portional to the amount of energy 
used-intensity of illumination times 
its duration. 

Later other scientists in turn covered 
themselves with glory by discovering 
that for photographic exposure this 
was not strictly true, and still others 
won Ph.D.'s by explaining why not. 
Intensity and duration slip the shackles 
of reciprocity a little. Over the broad 
spectrum of durations from millimi- 
croseconds to months, a certain opti- 
mum rate of feeding energy to a silver 
halide emulsion is encountered. The 
manufacturer can roll the optimum 
somewhat one way or the other. 

Calls for shifting it to favor the 
effectiveness of very dim light come 
from astronomers, among others. From 
an observatory director's viewpoint, 
cutting hours off exposures is like hav- 
ing more telescopes. 

Business is brisker, though, on the 
other end of the scale. To more and 
more users of photography a hundred- 
thousandth of a second sounds like a 
terribly long time. Well-read types, 
they fear the deviation from reciproc- 
ity. To allay those fears, we offer them 
something new to read, a free pamphlet 
bearing the title "Kodak Films for 
Short Exposure-Time Applications." 

It is obtainable from Eastman Kodak 
Company, Special Sensitized Products Di- 
vision, Rochester 4, N. Y. 

TV-rugged and sophisticated 
Loath to fight World War III in an ad 
(though this may not be a bad place to 
fight it, personal safety considered), 
we can only generalize from the con- 
cept that to place a living human eye 
at the payoff end of an intricate and 
talented optical device may be incon- 
venient and unwise. Where the en- 
vironment is too violent for the eye, we 
have developed a knack for substitut- 
ing a television camera. 

This calls for cameras more sophisti- 
cated than those which read boxcar 
numbers in remote corners of railroad 
yards. We take pickup tubes (drinking 

This is another advertisement where Eastman Kodak Company 
probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 
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deep draughts of the knowl- ...... 
edge of their manufacturers, just as 
they are welcome to milk us when it 
comes to photography) and festoon 
the tubes with electronic circuitry, op- 
tical elegance, and precision-mechani- 
cal musculature-all neatly woven to- 
gether. The whole we put in small 
packages. We can make the packages 
do their duty gracefully under 15 g's of 
shock and 145 db of acoustic energy in 
each octave to 20,000 cycles/sec for x 
minutes at 200?F or y hours at -65?F 
after z months of storage at -80?F. 

How did we happen to get electroni- 
cally involved? Well, the biggest part 
of our business has always been ways 
and means of presenting an image to 
the eye. Electronics engineers we have 
in goodly numbers on such projects as 
machines that take a very quick look 
at a Kodacolor negative and instantly 
reach a complicated decision on how to 
vary some colored light beams to bring 
the greatest joy to the lady calling for 

her Kodacolor Prints. With what such 
machines cost, they have to work 
when you turn them on. Like virtue, 
reliability becomes its own reward. 
This viewpoint our electronics engi- 
neers must quickly acquire. 

Another corps of Kodak electron- 
ics engineers bring to TV-systems de- 
velopment the experience of packaging 
radio transmitters and receivers to 
work inside artillery shells. This, too, 
we got into from catering to the pub- 
lic's photographic desires. The armed 
forces had figured that an outfit ca- 
pable of flooding the world with ac- 
curately timed photographic shutters 
could do as well with artillery fuzes. 
Later, when fuzes came to be operated 
by radio echos instead of clockwork, 
what was more natural than that we 
make that kind? 

If you have some business to discuss 
about rugged and sophisticated electronics, 
get in touch with Eastman Kodak Com- 
pany, Apparatus and Optical Division, 
Rochester 4, N. Y. 
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Meetings 
Facies Model Conference 

A discussion concerning sedimentary 
rocks was held at the Illinois State Geo- 
logical Survey on 4-5 Nov. 1958, for the 
purpose of pooling the knowledge and 
experience of the group concerning three 
topics: the existence and number of 
sedimentary associations; the possibility 
of establishing a model for each asso- 
ciation that would emphasize the areal 
distribution of lithologic units within it; 
and the exploration of the spatial and 
sequential relations between the associa- 
tions. 

The participants included Albert V. 
Carozzi (University of Illinois); Francis 
J. Pettijohn (Johns Hopkins Univer- 
sity); P. E. Potter (Illinois State Geo- 
logical Survey); John Rodgers (Yale 
University); W. W. Rubey (U.S. Geo- 
logical Survey); Raymond Siever (Har- 
vard University); L. L. Sloss (North- 
western University); and E. L. Winterer 
(University of California, Los Angeles). 
Under the direction of a chairman, in- 
formal discussion was substituted for 
formal papers. 

The first action of the group was to 
agree that recurring patterns of sedi- 
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mentation give rise to a relatively small 
number of fundamental sedimentary as- 
sociations rather than to an indefinite 
number of independent and unique pat- 
terns in space and time. This concept 
makes possible the broad application of 
a relatively small number of general prin- 
ciples to the identification and interpre- 
tation of the majority of sedimentary 
deposits. 

The sedimentary association was de- 
fined as a collection of commonly asso- 
ciated sedimentary attributes. In the 
multidimensional space defined by the 
basic sedimentary attributes, a sedimen- 
tary association is simply a clustering of 
points. Subsequent discussion of the vari- 
ous sedimentary associations repeatedly 
emphasized the fact that no single vari- 
able or attribute is sufficient to define 
one of these clusters or associations, just 
as no single characteristic can be used by 
anthropologists to define a race or by 
psychologists to define personality. Al- 
though gradations between associations 
were recognized and emphasized at the 
very beginning, it was decided not to 
consider them until the basic associations 
had been defined. 

The factors most often mentioned in 
the definition of a sedimentary associa- 
tion were gross geometry (thickness and 
areal extent); continuity and shape of 
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lithologic units; rock types (ma- 
turity of the clastics and character of 
carbonates), sedimentary structures, and 
fauna (types and abundances). Five 
major associations were outlined. 

Before discussion of facies models was 
initiated, the relations between the vari- 
ous associations were discussed briefly 
but were not exhaustively explored. Dis- 
cussion made it immediately apparent, 
however, that not all transitions between 
the associations are possible and that 
some occur much more frequently than 
others. 

A facies model was defined as the dis- 
tribution pattern or arrangement of litho- 
logic units within any given association. 
In the early stages of geological explora- 
tion, the function of the model is to im- 
prove prediction of the distribution of 
lithologic types. Successful prediction, it 
was agreed, is the measure by which a 
geologist's understanding of a sedimen- 
tary association should be judged. Facies 
models were discussed under sandstone 
and carbonate subtypes. 

Although general agreement was not 
reached concerning what should be in- 
cluded in a facies model, both basin 
architecture and the relationship of 
transport direction to depositional strike 
played prominent roles in the discussion. 
The mechanism of quartz and carbonate 
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A photoelectric precision instrument for the rapid 
and convenient evaluation of strips and sheets 
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NEW, SIMPLIFIED 

ELECTRIC KYMOGRAPH 
440 ELECTRIC KYMOGRAPH This compact instrument is 
ideal for general student use, providing ease of operation and main- 
tenance. It contains many of the fine features found in the more 

--i:': - complex models, yet is available at a more moderate cost. An elec- 
tronically controlled variable speed motor and gear shift makes 
possible an infinite number of speeds from 426 cm./min. to 5 
cm./min. The steel base measures 6" x 72" x 5" high and has baked 
enamel finish. The standard aluminum drum is 6" high by 50 cm. 

i:;;l|||g|n||ig|||^ -circumference. The unit is furnished complete, ready for use, with 
j X r,;t.iii.-:::ll engraved aluminum control panel, nine-foot cord, pilot light and 

switch. $80.00-f.o.b. Dover, Mass. 

441 ELECTRIC KYMOGRAPH LOW SPEED Identical to 440 
except that all speeds are reduced by a factor of 10. (High speed 42 
cm./min., low speed 0.5 cm./min.) Special models to meet other 
speed requirements can be made available at the same cost as the 
441. $85.00-f.o.b. Dover, Mass. 

440-407 SWINGING ARM INSTRUMENT STAND An ac- 
'?::?::?l:i: :::cessory arm fastening to the top of 440 and 441 Kymographs. 

$10.00--f.o.b. Dover, Mass. 

New Catalog available on request 
< 

H^1HARV^VARD APPARA .TUS CO. INC- * Dover, Mass., U.S.A. 

(a non-profit organization) 
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LFerrocene 
(Dicyclopentadienyliron) . . . An unusual compound 
with interesting properties. 

SPECIFICATIONS 

Appearance and Form: Orange, Crystalline solid with camphor-like 
odor 

Melting Point: 1730 -174? C. 

Solubility: Insoluble in water, slightly soluble in ben- 
zene, ethanol,ether and petroleum ether. 

Ferrocene (MC&B 8758) is the parent compound for a novel group of organic 
metallic compounds. It displays stability and other properties of aromatic 
compounds. Some of the reactions it undergoes are also typically aromatic. 
Although not commercially used, it shows significant anti-knock properties 
when added to motor fuels. Available from MC&B and MC&B Distributors 
at $17.50/10g. 

I 4 Mathseson Coleman. & Bell 
lL , J Division of The Matheson Company, Inc. 

_S ^ ~- yNorwood (Cincinnati), Ohio; East Rutherford, New Jersey 
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VENOMS 
AAAS Symposium Volume No. 44 

6" x 9", 480 pp., 113 illus., 
index, cloth, Dec. 1956 

Price $9.50. AAAS Members' 
cash order price $8.25 

First International Conference 
on Venoms, with 95 contribu- 
tors from 18 countries. Com- 
prehensive coverage of all as- 
pects of the problem. 

This book covers poisonous fishes and 
marine organisms, many species ol 
venomous snakes, the Gila monster, 
toads, scorpions, spiders, caterpillars, 
wasps and other venom-bearing insects; 
hyaluronidaselike substances and other 
spreading factors in venoms; various 
chemical components of venoms, coagu- 
lant and anticoagulant factors, antigenic 
principles; various experimental and sug- 
gested clinical uses of venoms; clinical 
considerations: mortality rates, treat- 
ment of many kinds of envenomation; 
new developments in serotherapy and 
types of supplementary medication; dan- 
gers of refrigeration for treatment. 

Of special interest to: Physicians. 
pharmacologists, chemists, and zoolo- 
gists. 

AAAS 
1515 Moss. Ave., NW, WashiRgton 5, D.C. 

VENOMS 
AAAS Symposium Volume No. 44 

6" x 9", 480 pp., 113 illus., 
index, cloth, Dec. 1956 

Price $9.50. AAAS Members' 
cash order price $8.25 

First International Conference 
on Venoms, with 95 contribu- 
tors from 18 countries. Com- 
prehensive coverage of all as- 
pects of the problem. 

This book covers poisonous fishes and 
marine organisms, many species ol 
venomous snakes, the Gila monster, 
toads, scorpions, spiders, caterpillars, 
wasps and other venom-bearing insects; 
hyaluronidaselike substances and other 
spreading factors in venoms; various 
chemical components of venoms, coagu- 
lant and anticoagulant factors, antigenic 
principles; various experimental and sug- 
gested clinical uses of venoms; clinical 
considerations: mortality rates, treat- 
ment of many kinds of envenomation; 
new developments in serotherapy and 
types of supplementary medication; dan- 
gers of refrigeration for treatment. 

Of special interest to: Physicians. 
pharmacologists, chemists, and zoolo- 
gists. 

AAAS 
1515 Moss. Ave., NW, WashiRgton 5, D.C. 

sand dispersal, especially on shallow ma- 
rine shelves, was a recurring topic of dis- 
cussion. The fact that basins of markedly 
different size have similar distribution 
patterns of major lithologies was gener- 
ally agreed to indicate that scale is not 
a critical factor. As discussion proceeded, 
the number of elements considered im- 
portant tended to increase rather than 
decrease. Thus, it was suggested that the 
model should incorporate at least some 
elements of the regional tectonic setting. 
Although a distinction had already been 
made between local prediction, such as 
prediction of the direction of a washout 
in a coal mine, and regional prediction, 
concerned with subregions within a ba- 
sin, this suggestion tended to embrace 
an even larger realm. 

Judged in its entirety, the group dis- 
cussion clearly pointed out those areas 
of knowledge that permit generalization, 
the areas in which problems are clearly 
recognized and stated but for which de- 
finitive answers are not available, and 
the areas in which the problems are not 
as yet clearly formulated. The sedimen- 
tary association, the mechanism of sand 
dispersal on a shallow marine shelf, and 
the facies model respectively illustrate 
each of these areas. Probably because 
discussion rather than achievement of 
fixed goals or conclusions was sought, the 
group was effective in all three areas. 
Meetings such as this should prove to be 
an effective supplement to more formal 
symposia and national meetings. 

PAUL EDWIN POTTER 
Illinois State Geological Survey, Urbana 
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Letters 
Women Scientists 

The editorial "Science for the misses" 
[Science 129, 749 (1959)] leads me to 
believe that your readers will be inter- 
ested in some data which I have assem- 
bled (with the help of Barbara Drew 
Atwood). Graduates of seven women's 
colleges who are included in American 
Men of Science were counted, and the 
numbers were expressed as percentages 
of total living graduates of the respective 
colleges. The results follow (the first 
percentage is for the physical sciences; 
the second, for the biological): Mt. 
Holyoke, 0.46, 0.75; Bryn Mawr, 0.48, 
0.57; Goucher, 0.40, 0.53; Vassar, 0.34, 
0.32; Wellesley, 0.24, 0.24; Smith, 0.14, 
0.25; and Radcliffe, 0.14, 0.13. The total 
is 532/87,012, or 0.61 percent. 

Less than 1 percent of the 87,012 
alumnae who were living in 1956 are in 
American Men of Science. Is this an 
indication of lack of opportunity for 
women scientists, of less innate scientific 
ability in women, or of women's greater 
interest in home, children, and cultural 
activities other than scientific? 

I believe that both men and women 
can be grouped into three categories: (i) 
those who must be scientists at any cost; 
(ii) those who are not interested and 
who would never be scientists; (iii) a 
group intermediate in size-those who, 
under the stimulus of economic neces- 
sity, prefer science to any other field. 
Most men in both categories (i) and 
(iii) become scientists. Women in group 
(i) persist in their study, but most 
women in group (iii) work as assistants, 
and so on, until marriage, children, or 
economic improvement releases them. 

I sometimes wonder, after many years 
of teaching college science, if it is wise 
to urge or to tempt persons, men or 
women, in group (iii) to become scien- 
tists. To give all possible aid and en- 
couragement to those in group (i) might, 
in the long run, accomplish more. 

ANNA R. WHITING 
University of Pennsylvania, Philadelphia 

Supercooled or Subcooled ? 

Braham's article, "How does a rain- 
drop grow?" [Science 129, 123 (1959)], 
is an excellent survey of our knowledge 
on this subject. I would, however, like 
to raise a question about the use of the 
word subcooled to indicate cooling of 
water below 0?C. To the cloud physicist 
and other scientists, subcooled and su- 
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percentage is for the physical sciences; 
the second, for the biological): Mt. 
Holyoke, 0.46, 0.75; Bryn Mawr, 0.48, 
0.57; Goucher, 0.40, 0.53; Vassar, 0.34, 
0.32; Wellesley, 0.24, 0.24; Smith, 0.14, 
0.25; and Radcliffe, 0.14, 0.13. The total 
is 532/87,012, or 0.61 percent. 

Less than 1 percent of the 87,012 
alumnae who were living in 1956 are in 
American Men of Science. Is this an 
indication of lack of opportunity for 
women scientists, of less innate scientific 
ability in women, or of women's greater 
interest in home, children, and cultural 
activities other than scientific? 

I believe that both men and women 
can be grouped into three categories: (i) 
those who must be scientists at any cost; 
(ii) those who are not interested and 
who would never be scientists; (iii) a 
group intermediate in size-those who, 
under the stimulus of economic neces- 
sity, prefer science to any other field. 
Most men in both categories (i) and 
(iii) become scientists. Women in group 
(i) persist in their study, but most 
women in group (iii) work as assistants, 
and so on, until marriage, children, or 
economic improvement releases them. 

I sometimes wonder, after many years 
of teaching college science, if it is wise 
to urge or to tempt persons, men or 
women, in group (iii) to become scien- 
tists. To give all possible aid and en- 
couragement to those in group (i) might, 
in the long run, accomplish more. 

ANNA R. WHITING 
University of Pennsylvania, Philadelphia 

Supercooled or Subcooled ? 

Braham's article, "How does a rain- 
drop grow?" [Science 129, 123 (1959)], 
is an excellent survey of our knowledge 
on this subject. I would, however, like 
to raise a question about the use of the 
word subcooled to indicate cooling of 
water below 0?C. To the cloud physicist 
and other scientists, subcooled and su- 
percooled are generally regarded as in- 
terchangeable. It seems, however, a little 
unwise and completely unnecessary for 
scientists to use two words, which, it 
would seem from their structure, ought 
to have opposite meanings, to indicate 
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