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CHEMISTRY

Nobel Prize in

Chemistry

Is Awarded Dr. Langmuir

Gas Filled Lamps, “tron” Tubes and Atomic Welding Are
Merely By-Products of His Experiments in Pure Science

HE AWARD of the 1932 Nobel

prize in chemistry to Dr. Irving
Langmuir, the General Electric Research
Laboratory chemist, adds laurels to a
system of investigation of nature’s se-
crets as it recognizes a great scientist.

Langmuir has never been a mere in-
ventor or applier of knowledge to press-
ing technical problems. He is a searcher
after scientific truth. His fruitful tech-
nical developments, such as the gas-
filled lamp, the “tron” tribe of vacuum
tubes, and atomic hydrogen welding have
been by-products of his “pure science”
experiments. He aimed at understand-
ing the stuff that matter is made of.
One practical result alone, gas-filled in-
candescent lamps, is estimated to save
America a million dollars a night on its
light bill of over a billion dollars a
year.

This tackling of fundamental prob-
lems in science and letting the results
fall where they may is a notable and
effective method of research that finds
particular expression in great American
industrial research laboratories. To Dr.
Willis R. Whitney, who retired as di-
rector of the General Electric Research
Laboratory a few days since and who
picked Dr. Langmuir for his staff over
twenty years ago, to Dr. W. D. Cool-
idge, a great physicist whose name 1s
familiar on X-ray tubes and who is now
director of the G. E. Laboratories, the
award to Dr. Langmuir will give nearly
as much satisfaction as though they had
received it themselves.

Both Chemistry and Physics

If the Nobel prize award to Dr.
Langmuir had been in physics instead of
chemistry it would have occasioned little
surprise, for although he is a chemist by
terminology his work is in that border-
land that is both physics and chemistry.

All of his achievements have resulted
from his study of the fundamental na-
ture of electricity, of atomic hydrogen,
and of atomic structure.

Those more efficient electric lamps
filled with nitrogen and argon gas in-

See Front Cover
stead of vacuum that we all use every
day came nearly as a direct result of
Langmuir’s experiments made for the
purpose of studying atomic hydrogen.
It was for that reason that he first heated
tungsten filaments in the gases at at-
mospheric pressure.

Atomic hydrogen welding, which
produces the hottest industrial tempera-
tures, came as the harvest of fifteen years
of theoretical research on the dissocia-
tion of the hydrogen molecule.

Most Perfect Vacuum Pump

The electron tubes fathered by Dr.
Langmuir and known by the names of
pliotron, kenotron, magnetron, thyra-
tron, dynatron, etc., were greatly aided
by his development of the most per-
fect vacuum pump in existence. In the
front cover illustration Dr. Langmuir
is holding an historical experimental

New Laureate Explains
His Present Work

By DR. IRVING LANGMU'R, winner

of the Nobel prize in chemistry for
1932, in a special statement to Science
Service.

VERY scientific tesearch man, to

reach the greatest achievement, must
have a deep curiosity and an intense en-
thusiasm for discovering new important
facts or new relations between known
phenomena. During the course of his
work he derives great pleasure from the
progress he makes in these directions.
His greatest satisfaction, however, is to
see that his results are willingly used by
others and is derived particularly from
the recognition that his work receives
from his fellow investigators.

My own work has been in the field
of both chemistry and physics. I have
been especially interested in the mech-
anism of chemical reactions which take
place on solid surfaces.

At the present I (Turn to Page 328)
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electron tube used in 1914 for radio
telephone conversations between
Schenectady, N. Y., and Pittsfield, Mass.

No book on physics or physical chem-
istry is complete without reference to
Dr. Langmuit’s work on atom structure,
the adsorption of gases, the orientation
of molecules, valence and isomorphism.

Since Dr. Langmuir is only 51 years
old his pure science achievements will
multiply. New industrial achievements
will also continue to result from his
older industrially unoriented experi-
ments.

Dr. Langmuir is the seventh Ameri-
can scientist to be honored with a
Nobel prize. Only one other American,
the late Prof. T. W. Richards of Har-
vard, has been awarded the chemistry
(1914) laureate.

The late Prof. A. A. Michelson, Uni-
versity of Chicago physicist, was the
first American recipient of a Nobel
award in science, when in 1907 he was
honored for his work. The other Ameri-
can Nobelists, all living, are: Dr. Alexis
Carrel of the Rockefeller Institute for
Medical Research, medicine, 1912; Dr.
R. A. Millikan, of the California In-
stitute of Technology, physics, 1923;
Dr. Arthur H. Compton of the Univer-
sity of Chicago, physics, 1927; Dr. Karl
Landsteiner of the Rockefeller Institute
for Medical Research, medicine, 1930.
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GENERAL SCIENCE

Award Should Stimulate
Industry to Foster Science

By DR. W. D. COOLIDGE, director
of the General Electric Research Labora-
tory, in a special statement to Science
Service.

HE FOUNDERS of the research lab-

oratory of the General Electric Com-
pany had seen a new industry grow up
around the fundamental scientific work
of Faraday and others, and, men of vi-
sion that they were, they saw that they
should not be content merely to apply
the principles discovered by others, but
should themselves support such funda-
mental research and so aid in the discov-
ety of new principles for the further
development of the art.

This led to the establishment by Dr.
W. R. Whitney of a new type of indus-
trial research laboratory, devoted largely
to fundamental research. From the be-
ginning Dr. Whitney insisted that each
research worker should be free to pub-
lish his results in (Turn to Page 331)
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A textbook of science
applied to our modern,
everyday life

GENERAL

SCIENCE
FOR TODAY

WATKINS AND BEDELL

This enthralling story reveals a
record of outstanding and amazing
development and achievement. It
brings the record up to date in ex-
planations of the investigations and
services of such eminent modern
scientists as Millikan, Raman, Curie,
and others; and in applications that
are in line with the most recent in-
ventions and discoveries. This mod-
ern humanized approach finds suc-
cess in bringing science within the
realm of young people’s interests
and comprehension; it justly sim-
plifies for them the technical or
formal side of the subject, and it
invests science with a genuinely
practical significance.

Applications to
Familiar Things

Most of the illustrative examples
and applications deal with devices
and phenomena familiar to boys and
girls in everyday life. Ample use
has been made of homely, practical
things of real life experience. Prin-
ciples are consistently tied up with
utilitarian or beneficial value.

636 pages. Fabrikoid binding. Price $1.68

To be used with GENERAL SCIENCE
FOR Topay

Watkins and Bedell’s LEARNING AND
TEST ACTIVITIES IN GENERAL SCIENCE
(A workbook) $0.60

THE MACMILLAN COMPANY
New York, Boston, Chicago, Dallas,

Atlanta, San Francisco
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Rat Brains Cannot Explain
Man’s Cerebral Functions

Rat’s Cerebral Cortex is Primitive, Developed Mainly
From Olfactory Centers; Man’s Involves Other Senses

ATS, which have served in labora-

tories to test drugs, vitamins and
other substances, can not help the
neurologists to solve the old problem of
where in the human brain vision and
touch and other complicated functions
are localized.

Prof. C. Judson Herrick, University
of Chicago anatomist, so concluded in
a paper read on his behalf before the
National Academy of Sciences. The rea-
son is that the cerebral cortex of rats is
made on a different plan from the hu-
man brain.

“Cerebral cortex is the gray matter of
the brain that carries on the complicated
associational processes,” Dr. Herrick’s
summary explained. “Fishes and frogs
have no well formed cortex and reptiles
have a perfect, though small and sim-
ple cortex, whose forerunners can be
found in fishes and frogs. This true
cortex of reptiles was developed from
reflex centers for smell. It is not a part
of the primitive brain, but was slowly
developed when in the course of evolu-
tion land animals had to use their wits
more than fishes do.

“The first cortex was an olfactory
cortex, concerned with associations of
odors with other sensory experiences. In
lower mammals, like opossums and rats,
about half the cortex is also olfactory,
but the rest is concerned with associa-
tions of other senses. As we pass up the
scale toward man, the olfactory cortex
gets no bigger, but the non-olfactory
cortex gets enormously larger and more
complicated. We wonder why this is.

“The fact is, we cannot locate the
source of an odor by smell alone, but
vision and touch are our localizing
senses. The primitive olfactory cortex,
accordingly, could be of no use in find-
ing food and avoiding enemies except
when working in cooperation with the
senses of sight and touch. Its chief func-
tion is probably to activate and facilitate
the action of the visual and other parts
of the cerebral cortex in which each
sense has a separate location or center.

“The olfactory cortex acts as a whole;

the rest of the cortex does not. If in low
mammals, like rats, the non-olfactory
cortex is seriously damaged or almost
wholly destroyed, the olfactory cortex
still is able to facilitate those simple
learning processes that can be carried on
by the more primitive subcortical parts
of the brain-stem. But in man, where
the olfactory cortex is only a very small
fraction of the whole cortex, severe cort-
ical injury causes more serious disturb-
ance of associational processes. This is
because the kinds of learning that we
can do are functions of our larger non-
olfactory cortex, not merely of the more
primitive brain-stem.

“Experiments on learning by rats de-
prived of part of their cortex show that
the loss of most of the non-olfactory
cortex does not seriously interfere with
learning simple tricks, but it does im-
pair their ability to solve more compli-
cated problems. Most human problems
are of still more complicated sorts that
cannot be done by the stem part of the
brain, not even with the help of gen-
eral activation or facilitation by the
olfactory cortex.
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am engaged in working out the laws ac-
cording to which atoms and molecules
distribute themselves over surfaces form-
ing single layers of atoms. These laws
are of importance in understanding
many simple phenomena such as those
of lubrication and of the spreading of
oil films on water.

The forces that hold atoms or mole-
cules on the surfaces of solids or liquids
are just as varied in their nature as those
forces which determine the chemical and
physical properties of substances in
bulk. In other words we must recognize
that the chemistry and physics of sur-
face phenomena are subjects almost as
broad and as complex as the whole field
of chemistry and physics. It has too of-
ten been thought that a single equation
such as a so-called ‘“'adsorption iso-
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therm” could be devised to cover all
surface phenomena.

The importance of this field of sur-
face chemistry is really just beginning
to be realized. Thete is much pioneer
experimental and theoretical work to be
done to establish even the fundamental
principles which should guide investi-
gations of these phenomena. What we
need particularly is to study in great de-
tail and with high accuracy a few typi-
cal simple examples of adsorption.

Dr. John Bradshaw Taylor and I are
attempting to do this through an ex-
haustive study of the electrical and
chemical properties of monatomic films
produced on the surface of tungsten fila-
ments when they are brought into con-
tact with vapors of the alkali metal such
as caesium or potassium. The effect of
adding minute amounts of oxygen is of
particular interest. Oxygen and caesium
represent substances of two extreme
types and so by working with surfaces
that contain both kinds of atoms in vary-
ing proportions a very wide range of
surface phenomena can be investigated.

The delicacy of the methods that can
be evolved to detect caesium or oxygen
atoms on surfaces is quite extraordinary.
For example, it should be quite possible,
if desired, to detect the presence of
caesium atoms inside a vacuum bulb
even if the average concentration of
atoms in the space is only about one
atom per cubic meter.

We intend to continue such investiga-
tions until we have obtained far more
fundamental knowledge of surface
phenomena than we have at present.
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LIGHTNING
CALCULATION

will be demonstrated by
the prodigy

Dr. Salo Finkelstein

of Warsaw, Poland, when
interviewed by Dr. Paul S.
Achilles, managing director
of the Psychological Corpo-

ration.

FRIDAY, NOV. 25

at 12:45 P. M., Eastern
Standard Time, over sta-
tions of the Columbia Broad-
casting System. Interview

arranged by Science Service.
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Huge Tanks of Curious Alcohol
Go Begging For Worthy Use

WANTED: A practical use for
tertiary butyl alcohol.

This is not an advertisement of sur-
plus depression stocks, nor yet a bid
for relief from the Volstead act. Tertiary
butyl alcohol is not in the beverage class,
though to be sure the chemist has tagged
it with a suspicious name.

Following the post-war practice of
cracking heavy petroleum to yield gaso-
line, certain leading oil refiners discov-
ered that several kinds of alcohol could
be made economically from the more
volatile parts of the cracked oil. These
alcohols have proved to be of great
value, especially in the lacquer industry.

Unfortunately the oil refiner has to
take what Nature gives him when he
demolishes the large molecules of cheap,
heavy petroleum. An appreciable frac-
tion of one peculiar alcohol, the so-
called tertiary butyl variety, turns up
regularly by the thousands of gallons,
and the present customers do not wel-
come it. It has eccentric chemical habits
which do not fit the solvent industry.

Tertiary butyl alcohol is normally re-
garded by chemists as an academic curi-
osity. Its full industrial virtues have un-
doubtedly not been tested. Like grain
alcohol, but unlike most of the newer
alcohols, it mixes freely with water. It
is readily frozen, more easily than wa-
ter itself. It evaporates almost as freely
as grain alcohol. The partial likeness of
tertiary butyl alcohol to the ordinary
alcohol suggests that it might be sub-
stituted for the latter in some of the
host of industries using the older prod-
uct. Such substitution would be a god-
send to manufacturers who at present
regard grain alcohol as indispensable,
but are seriously hampered by the gov-
ernment prohibition restrictions.

For more than half a century chemists
have known the structure of the mole-
cule of the tertiary alcohol to be like a
compact bunch of grapes rather than the
more slender chains characteristic of its
alcoholic brethren. The bunch-like mole-
cular structure has suggested value as an
anti-knock motor fuel. It is known that
the more compact molecules in petro-
leum treat high powered motors more
kindly than do the snake-like type of

gasoline particles. Tertiary butyl alcohol
seems to follow the rule.

Thus it might land in the gas tank,
inasmuch as it dissolves freely in motor
fuel as well as water. Knowing the more
elegant applications of alcohols, how-
ever, the chemist hates to run his prod-
uct into so ignominious a channel at a
few cents per gallon. He probably will
find a more profitable use for it.
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ARCHAEOLOGY

Tunnel at Monte Alban
Yields Skeletons and Jewels
A TOMB-LIKE entrance leading to
a long underground passage, two
skeletons lying far in the depths of this
secret passage—these are the latest dis-
coveries announced by Dr. Alfonso
Caso, noted Mexican archaeologist who

is exploring ruins of ancient Monte Al-
ban, in the state of Oaxaca, Mexico.

The tunnel, which dates from pre-
historic times, is only 20 inches high
and 24 inches wide, and follows an
irregular course up and down. The
archaeologists pushed their way 320 feet
by crawling on their backs, propelling
themselves by elbows and toes. At times
they found themselves moving down-
ward head first.

The first skeleton lay 195 feet from
the tunnel entrance. In the dust, beside
the bones was a necklace of jade, pearls,
and red and white onyx beads. The sec-
ond skeleton was encountered 320 feet
from the entrance, and at a blocked end
of the passage. This skeleton was broken
and incomplete, Dr. Caso reported.
With it lay pottery, also broken. The-
ories have already been advanced to ac-
count for Monte Alban’s tunnels, of
which there are a number. Their discov-
ery recalls old Indian history, which
says that armies of Zapotecan Indians
had a way of vanishing into secret pas-
sages. One theory is that not only troops
but supplies might have been transported
underground. Finding two burials in one
tunnel is considered rather strong evi-
dence that tunnels were tombs in the
ancient city.
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