GENERAL SCIENCE

Science News LETTER for December 19, 1953

1953 Science Review

New knowledge of living chemicals is probable as

history’s remembrance for 1953.

Polio virus isolated and

identified, and vaccine ready for mass trial.

This summary of the year’s hagpenings m
the world of science is limited by space to
just the highlights. Most of the events are
described in detail in the pages of SCIENCE
NEws LETTER for the current year. If you
wish to refer to any particular report, you
may find it readily through the index. (See
SNL, June 27, and also the issue which will
appear next week, Dec. 26.)

See Front Cover

By SCIENCE SERVICE STAFF

» TO HISTORY the most important hap-
penings in 1953 may be rather tentative
suggestions as to how life is carried on.

The Russian H-bomb, the end of the
Korean war, actions of a new administra-
tion in Washington, and a dozen other
events made headlines. But quiet work of
scientists on the innermost structure of liv-
ing material could very well rank with the
great scientific discoveries of all time.

The structure and operation of living
matter, particularly the protein and the
other complex chemicals in the living cell,
have been great biological and chemical
mysteries.

Protein has a rope-like twisted molecular
structure which Dr. Linus Pauling of the
California Institute of Technology has
puzzled out mathematically. X-ray diffrac-
tion studies have shown such patterns. For
desoxyribonucleic acid, important especially
in reproducing cells, two Cambridge Uni-
versity scientists, Drs. J. D. Watson and F.
H. C. Crick, suggested a helical form that
provides a mechanism for such molecules
to reproduce themselves, essential to the
workings of heredity.

From such fundamental research may
come disease conquests of the future, since
the largely unconquered viruses must re-
produce similarly to larger organisms, de-
spite their small size. Knowing what they
do is a first step toward stopping them.

During 1953, the polio virus was isolated,
identified and shown to be a minute sphere-
shaped particle. And the work on a vaccine
for polio came to sufficient fruition to allow
planning of protection during 1954 of about
a million school children with an immuniza-
tion against polio’s three types.

Oxytocin from the pituitary gland was
synthesized, first of the hormones from this
gland to be synthesized. This gland’s growth
hormone was linked to both arthritis and
tooth growth, among the many findings
about hormones.

A furor of discussion followed the pub-
lication of the Kinsey report on sexual be-
havior in the human female.

A Soviet explosion of thermonuclear or

fusion type indicated that Russia has or can
have H-bombs of superpower comparable to
our own. This quickened atomic energy
defense activity. There was also political dis-
cussion on atomic power and work pro-
gressed on actual power plants for sub-
marines and potential commercial use.

The 50th anniversary of aviation, dating
from the Wright Brothers’ first flight, was
celebrated. Research began upon a new
type of plane that takes off vertically through
use of Venetian-blind type wing. A sort
of flying landing field for fighter planes
was made practical through use of a long-
range bomber that launches, and then re-
covers in flight, the little fighter. The first
plane that cracks the supersonic barrier in
level flight as standard operating procedure,
the F-100 Super Sabre, went into produc-
tion. Planes of the future will carry a
crash locator that consists of a radio beacon
that goes into automatic action when dis-
aster comes, marking the spot for rescue.

Television of the future, both color and
black-and-white, will be recorded on mag-
netic tape in a manner similar to the tape
recording of so many radio programs. This
development of the year will make TV
cost less in time and money than film now
used.

Mechanized production of electronic de-
vices for war and peace, through standard-
ized unit parts made with printed circuits
assembled by machine, was forecast for wide
use by the Bureau of Standards’ “Tinker-
toy” project unwrapped during 1953. It
will be used on radars, electronic bomb-
sights and other defense equipment, and
then on radio, TV and other commercial
electronic devices.

Development of automatic machines, in-
cluding the socalled electronic “brains,”
or computers, continued with promising
changes foreseen for many fields. Progress
was made toward application of the com-
puters to practical weather forecasting. De-
velopment of transistors continued.

The idea that human origin occurred in
Africa was strengthened by more studies
and more anthropological finds. The ex-
posure of Piltdown Man jaw as a fraud
fashioned from an ape explained some dis-
crepancies in the course of human ancestry.

With regard to present-day human beings,
there was increased understanding of how
we see, since the chemical progress involved
in night vision was duplicated in the labora-
tory. In the difficult task of measuring and
evaluating human temperament with ob-
jectivity, new and promising tests were
developed.
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The climbing of Mt. Everest left a few
still unscaled mountains on the earth’s sur-
face. Beyond our sphere, there was further
evidence for doubling our astronomical
yardstick, making the universe both twice
as large and twice as old as believed two
years ago.

Realization that more knowledge of outer
space is practical for radio and climatic
studies, as well as for intellectual and philo-
sophical value, spurred plans for new ob-
servatories, including a new joint one in the
United States.

In a new political climate in Washington,
governmental research, particularly at the
National Bureau of Standards, was hamp-
ered by the “Astin affair” sparked by the
battery additive controversy, despite the
sustaining of the Bureau of Standards by
two exhaustive reports. Other government
research activities, such as soil conservation,
fish and wild life protection, reclamation
and weather suffered actual, or threatened
curtailments. The National Science Founda-
tion, however, received somewhat more fi-
nancial support and continued to expand its
program in support of research.
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AERONAUTICS
New Plane Promises
Vertical Take-Offs

Work progressed on an automatic radio trans-
mitter beacon that goes into action when a plane
crashes; combined with automatic ground-based
du'ccuon-ﬁndmg stations, the beacon will serve
to pinpoint the scene of future airplane crashes,
permitting rescues in record time.

A plastic-treated material of glass fibers was
found to be successful for airplane construction,
saving on construction cost, permitting faster
flight and making airplanes “invisible” to radar.

Tests were successful on models of a new
type of airplane wing, resembling Venetian
blinds, which will enable a fast transport plane
to make a vertical take-off from a small airport.

A giant long-range bomber was adapted to
make it possible for a full-size combat jet plane
to act as a parasite plane on it, landing on, as
well as taking off from, the mother plane.

A rotary bomb bay door solved the problem
of dropping bombs from very fast planes flying
through flak-filled skies.

The Sea Dart, the Navy’s revolutionary delta-
winged jet fighter that can land and take off in
water, entered final experimental tests at the
year’s end.

A prototype of the F-100 Super Sabre, now
in production for the Air Force, attained super-
sonic speed in performance; it set a new official
record of 754.98 miles an hour.

A new altitude record was set at 83,235 feet
in an experimental plane.

The experimental Douglas D-558-1I Skyrocket
set a new unofficial speed record of 1,327 miles
an hour by flying twice the speed of sound
(Mach 2).

Air Force got what is believed to be the
world’s largest helicopter, carrying 40 passengers
and three crewmen. It is shown on the cover
of this week’s ScieNce NEws LETTER.

A swept-winged guided missile, capable of
striking at supersonic speeds from submarines,
surface ships and shore bases, was developed.

Tests showed that lack of gravity will not
harm the body or mind of the space traveler.
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Gadgets were developed for guided missiles
to correct automatically for navigation errors due
to faulty construction, winds, changes in air
density and other factors that might throw the
missile off course.

Two Navy guns were paired into a team auto-
matically loaded, controlled electronically by the
ship’s radar and fire control system, and capable
of spitting heavy flak at guided missiles.

In-flight refueling became a practical reality.

A new synthetic lubricant for jet engines was
developed to enable designers to create fighter
planes that can fly higher and faster and operate
in Arctic as well as tropics.

Synthetic lubricants from pine gum were
found useful in the extreme cold of the Arctic.

Zirconium dioxide powder was stabilized to
withstand the extreme heat of jet engines and
rockets.

An electronic “brain” was invented that will
calculate the arrival time of airplanes at an
airport and, in case two planes would arrive
simultaneously, figure out a slight detour for one.

A robot pilot was developed to control the
flight of a heavy plane from take-off to landing,
using flight data coded on a punched paper tape.

A new kind of radar, which responds to air-
planes but not to stationary objects such as build-
ings, went into operation as a landing aid.

A sled that can travel at twice the speed of
sound was created to test the design of new
parachutes for jet planes.

ANTHROPOLOGY-ARCHAEOLOGY
Find Bone Fragment
Of Most Ancient Man

A fragment of bone of the most ancient true
man so far known, some millions of years old
and found in South Africa, was cleaned and
readied for scientific study.

Fresh evidence that the “Taungs Baby” was
more human than ape was provided by a mathe-
matical study of the dimensions of the milk
canine teeth.

A complete rib of 12,000-year-old Folsom
Man, with the skeletons of three dire wolves
that had probably killed him, was found in
New Mexico.

Bones of the Old Stone Age infant were found
in a cave in Iraq; the cave is now inhabited and
has been continuously for some 100,000 years.

Human weapons and tools found in the frozen
soil of Alaska were dated by geological methods
as being from 3,000 to 7,000 years old, belong-
ing to a period when the climate was much
milder than it is today.

Further evidence of a pole-girdling migration
of early man from Europe through Siberia,
Alaska and Canada to Greenland was seen in
delicately made burins found near the west
coast of Hudson Bay.

The jaw of Piltdown Man, the “Dawn Man”
of Sussex, was definitely proved to be a hoax;
the other skull fragments are authentic but not
more than 50,000 years old.

Fluted weapon points of the type known as
eastern Folsom, relics of people who lived some
7,000 years ago, were found near the Roanoke
River in southern Virginia.

Evidence in the form of associated extinct
animal bones showing that the ancient men who
were makers of the “Clovis” points were hunt-
ing in America more than 15,000 years ago was
reported; similar evidence showed that Folsom
Man, although more recent than the Clovis
people, lived in America long before Yuma Man.

The first known Indian-carved nude figure of
a woman found on the face of a canyon wall
showed the marks of smallpox eruption and
commemorated the recovery of the woman.

The practically unknown people of the upper
Xingu River, in Brazil’'s Mato Grosso, were
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visited by a party of anthropologists and found
to be dying out.

Technical experts recommended the new use
of 2,000-year-old cisterns to store water to re-
claim the Negev desert area in Israel.

A cooperative X-ray study by medical and
anthropological experts of Indian bones in the
Smithsonian Institution was undertaken; it is ex-
pected to show whether tuberculosis and syphilis
are native in America.

An intensive study of children on Manus
Island 25 years ago was followed up by study
of the same individuals as adults.

ASTRONOMY
New Observatories and
New Equipment in 1953

Plans for establishing a national observatory
to be run jointly by several institutions were
discussed.

Construction was started on the world’s largest
telescope for radio observation, the 3,000-inch at
Jodrell Bank near Manchester, England.

A new method of combining photography and
electronics was used to obtain clearer and faster
pictures of faint stars.

An ultrasensitive, photon-counting photometer
doubled the volume of space viewed by Mount
Palomar’s 200-inch telescope, allowing observa-
tion of magnitude 23 stars.

Radio waves emitted by neutral hydrogen
were used to discern that the volumes of the
Clouds of Magellan are larger and their motions
more turbulent than when measured by light
alone.

Further evidences that the universe is more
than twice as large and twice as old as pre-
viously estimated, and is expanding at a much
slower rate, were reported.

Confirmation of the belief that most asteroids
are irregular rotating fragments was obtained
from photoelectric measurements of ten asteroids.

Theories for applying Einstein relativity equa-
tions to gas dynamics were developed.

The Lyman-alpha spectroscopic line of hydro-
gen, far in the ultraviolet portion of the sun’s
spectrum, was successfully photographed for the
first time from a rocket nearly 50 miles above
the earth’s surface.

Occultation of the radio source in Crab Neb-
ula by the extreme outer parts of the sun’s
corona was observed for the second time.

Galaxies in collision and ghosts of dead stars
were suggested as sources of heavenly radio
signals; the number of known radio sources was
doubled.

Radio astronomers hope to find out how fast
the universe is expanding by measuring, in the
radio range, “red shifts” of very far distant
galaxies.

Further observations of sections of the spiral
arms of our galaxy in the Milky Way were
made, sodium and calcium as well as hydrogen
serving as signposts.

The Large Cloud of Magellan, nearest galaxy,
was found to contain scores of supergiant blue
stars 10,000 times as bright as our sun and
colossal red stars as much as 1,000,000 times
the sun’s volume, the red stars probably being
the youngest stars in that galaxy.

Trails of ionized air left by tiny meteors en-
tering our atmosphere were found to reflect radio
waves, promising to double or triple the chan-
nels available for communication over thousand-
mile distances.

Support for the theory that comets have hearts
of ices of common gases was obtained from dis-
covery of hydrogen in spectrographs of Perseid
meteors.

The first sunspot of the new solar cycle was
seen.

Part of the light of the night sky was ac-

counted for as produced when powerful cosmic
rays enter the upper atmosphere.

Data on observations of zodiacal light sup-
ported the theory that this light is sunlight re-
flected by the scattered remains of the cosmic
dust cloud from which the solar system may
have been formed; the connection of the zodiacal
light and the corona was demonstrated.

A new type of camera was developed to ob-
tain clear photographs of the moon and back-
ground stars on the same plate.

Glycine and two other amino acids, necessary
for living things, were produced in a miniature
atmosphere of methane, ammonia, water and
hydrogen by an electric discharge.

A machine for automatically scanning photo-
graphic plates, identifying and measuring the
exact location of stars, and recording their posi-
tions, was put in operation.

An asteroid, moving very rapidly and ap-
proaching close to the earth, was observed.

Five eclipses, three partial eclipses of the sun
and two total lunar eclipses, occurred during
1953.

Two more meteor streams were linked with
periodic comets, Comet Tuttle 1926-IV and
Comet Mellish 1917-1.

A transit of Mercury, a rare astronomical
event occurring only 13 or 14 times a century,
was observed on Nov. 14.

BIOLOGICAL SCIENCES
Heredity Units Tied
To Chemical, DNA

The manner of duplication of chemicals that
carry on heredity within the germ cells was
suggested by the proposed structure for desoxy-
ribonucleic acid (DNA) as two intertwined com-
plementary molecular chains which uncoil and
become templates for genetic replication.

An answer to the key question of photosyn-
thesis was proposed in a theory that energy
packets released by chlorophyll strike the proto-
gen molecule, breaking a bond tying the two
sulfur atoms together; the energy is retained in
the two resulting molecular fragments that then
combine with other molecules to build protein.

Tests duplicating conditions that probably
existed before life appeared on earth showed
that chlorophyll could have been spontaneously
created when two common gases and water
were passed over heated silica.

Chlorophyll was found to promote the release
of water vapor from leaves, in addition to its
function in capturing energy from sunlight, in
the manufacture of food out of carbon dioxide
and water.

Debris of chromosomes left after the smashing
of a virus have been photographed with the
electron microscope.

Algae can provide food high in protein and
other necessary food elements suitable for hu-
man diet, it was found, giving promise of sav-
ing future populations from starvation.

By labeling two bacterial viruses with radio-
active phosphorus, it was found that the virus
attacks its cell victim through chemical groups
of atoms on the cell’s surface.

Ways were found to increase the growth of
algae in sunlight so as to provide a possible
oxygen source for future space travelers.

A combination operation of sewage disposal
and algae growing produced fodder for higher
animals during waste disposal.

Chick embryos survived freezing in liquid
nitrogen at 320 degrees below zero Fahrenheit
and thawing in tyrode solution.

A new method was found for keeping cells
alive inside a plastic incubator under a micro-
scope while motion pictures were made.

A coelacanth, survivor of a long-gone geologic
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FROZEN EXPLOSIONS—This fiery ball from what the Atomic Energy

Commission reservedly calls the explosion of a “nuclear device” on March

17 of this year was stopped photographically in a few millionths of a second

by a super-speed camera just before it disintegrated the steel tower shown

below it. The camera, called the Rapatronic, bas an electronic shutter and

no moving parts. A single exposure type, it was built by Edgerton, Ger-
meshausen & Grier, Inc., of Boston.

age, and the third ever found, was caught off
Madagascar.

Bacteriological warfare experts joined forces
with biologists to isolate the poison with which
“red tides” kill fish.

A mystery disease of young cattle, usually
fatal, attacked animals in western corn belt
states, and was studied in about 50 herds.

A strange disease that attacked sheep flocks
in California was identified as blue tongue sick-
ness, previously unknown outside of Africa.

The San Benedicto Island wren was rendered
extinct by the birth of a new volcano on the
island.

New birds, including babbler, lark and war-
bler, were discovered in the Arabian Sultanate
of Muscat and Oman.

Genes are changed by mutation-causing agents
but only indirectly through changes in the cell
metabolism, it was found.

Better varieties of many vegetables and flowers
became possible through development of a sterile
pollen method of producing hybrid seed.

Brood X, biggest and widest-spread group of
the periodical 17-year cicadas, emerged for six
weeks of life spent in singing and laying eggs
that will hatch in 1970.

Tiny black beetles of the family Nitidulidae
were found to spread the fungus disease oak
wilt from infected to healthy trees.

Gypsy moth caterpillars set a new record for
tree damage when they destroyed the foliage of
some 1,500,000 acres of trees in the New Eng-
land region.

After the destruction of large numbers of
animals with the “sanitary rifle,” Mexico aban-
doned the attempt to wipe out hoof and mouth
disease in this way, but later agreed to the
“evacuation” of diseased animals.

A new antibiotic, oligomycin, was isolated and
showed promise in the control of plant fungus
diseases.

A hydrocarbon insecticide 100 times as deadly
as DDT, yet non-poisonous to man and domes-
tic animals, was developed.

Study was begun on the long-neglected horse-
shoe crab, sea creature that has resisted evolu-
tionary change for millions of years.

Sharp decreases were noted in the catch of
two California commercial fish species—sardines
and Pacific mackerel.

Psittacosis, parrot fever, was found for the
first time in turkeys.

New rules were adopted to govern the scien-
tific naming of animals; it is hoped that they
will end the confusion between European and
American practices.

Australia’s marsupials have been getting
smaller since the Pleistocene age and the process
is still going on, it was found.
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CHEMISTRY-PHYSICS
Einstein Revises
Gravitational Theory

A revision of Einstein’s generalized theory of
gravitation was published, a forward step toward
finding a single theory to describe both gravita-
tion and electromagnetism.

Experimental proof was obtained for the
Nernst-Einstein relation of the mobility of elec-
trons and holes, important in transistor research.

The spinor was suggested as the first arch of
a possible bridge between Einstein’s unified field
theory and quantum concepts.

A thermometer sensitive to the electrical noise
generated by heat in a fine platinum wire was
investigated for measuring high temperatures.

The radio roof, or reflecting layer, was found
to lower to the usual daytime level just as the
sun begins to rise.

Hard-to-detect strains in metals were spotted
by measuring minute changes in spacing between
their atoms as revealed by X-ray diffraction.

Prediction was made of a new acousto-electric
cffect by which electrons are carried by sound
when an acoustic wave passes through a semi-
conductor.

The exact time that an electric charge hovers
over one or another of the atoms in a molecule
was calculated.

New information about the meson was prom-
ised by the discovery that this fundamental
particle can originate in atomic collisions of
only a few billion electron volt energies.

Beams of mesons were used to measure the
size of the atomic nucleus, which was found to
be smaller by 15% than previously thought; a
polarized proton beam was also used to study
the nucleus.

More accurate evidence was obtained that
atomic nuclei can be electrically excited without
actually colliding.

A 60,000-kilowatt full-scale atomic reactor
was designed to produce peaceful atomic energy.

A cosmic ray observatory, serviced by airplane,
was established on the summit of Mt. Wrangell,
a 14,000-foot peak in Alaska.

Bombardment of the earth with cosmic rays
from outer space has not varied more than 20%
over the last 35,000 years, it was concluded.

A new charge exchange accelerator using
protons as atomic projectiles, under development
at the University of California, was dubbed the
“swindletron” because it ‘“cheats” by giving two
boosts of energy to the projectile for each elec-
trical impulse.

Plans were discussed for a 15-billion-electron-
volt “colossatron,” a giant atomic accelerator
using the new, strong-focusing principle de-
veloped last year.

The beam of a 2,000,000-volt atom smasher
was pin-pointed so that it would strike only
one or a very few of the genes in a living cell,
contributing information on which parts of the
cell would be most affected by radiation from
an atom bomb.

An electron synchrotron that may later use
the new strong focusing system started work at
Cornell University.

The Patent Office allowed claims on a high-
frequency analysis aid that gives a highly sensi-
tive reading of molecular changes when a known
chemical is added to an unknown solution.

The possibility that the hydrogen bomb can
be made without using the older fission-type
atomic bomb as a trigger was speculated upon.
A possible trigger was forecast in exploding
wire experiments in the 1920’s to duplicate the
temperatures of the stars.

An explosion occurred in Russia which may
have been of a hydrogen superbomb; civil de-
fense authorities assumed that Russia has a
stockpile of at least 67 atomic bombs.
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Blast waves from an atomic bomb in Nevada
rose as high as 50 miles into the sky to be re-
flected back to earth as much as 600 miles away.

A new joint task force was planned to con-
tinue research on “thermonuclear weapons” at
Eniwetok and Bikini.

The Nobel Prize in physics was awarded to
the Dutch physicist Dr. F. Zernike of the Uni-
versity of Groningen for development of the
phase microscope, in which living cells can be
“stained” by light waves without killing them.

The chemical structure of aureomycin, anti-
biotic drug, was discovered, making practical
synthesis possible although highly improbable.

Substances known as lysine polypeptides,
which affect some viruses and bacteria in much
the same way as the antibodies that create
immunity, were synthesized.

Catalase, an important plant and animal en-
zyme, may be a factor in the natural synthesis
of both chlorophyll and hemoglobin, plant and
animal research indicated.

ACTH, pituitary gland hormone, was isolated
as a pure white powder soluble in water and
with a molecular weight of about 3,500.

FAD, or flavin-adenine-dinucleotide, coenzyme
essential to the utilization of oxygen, was syn-
thesized.

An clectronic device was developed, operating
ultrasonically or in the audible range, to meas-
ure liquid flow, including blood flow without
use of surgery.

A new way of separating small particles, such
as cells or bacteria that are of equal density but
different electrical conductivity, was found in
their behavior in a magnetic field.

Careful temperature control made possible the
manufacture of germanium crystals uniformly
enough to make transistors interchangeable.

A sixth series of atomic spectrum lines, as
well as the five previously known, was found
in light given off by excited hydrogen atoms;
the new series is in the infrared part of the
spectrum.

When a cerium compound is dissolved in
water and the solution set in sunlight, it was
observed, two chemical reactions occurring in
seesaw succession split the water into hydrogen
and oxygen.

Compounds of aluminum, gallium and indium
with arsenic and antimony were found capable
of acting as semiconductors and possibly as re-
placements for hard-to-get germanium.

By separate studies of X-ray diffraction pat-
terns and mathematical theory, new understand-
ing was reached of the structure of protein as
a complex twisted form in which spring-shaped
molecular chains are intertwined.

Nine semi-living chemical substances known
as enzymes were found to work in unison to
permit the human digestion of fat.

A new natural uranium mineral, found in a
Utah mine, was named Umobhoite.

Radioactive cotton grown on a living cotton
plant gave scientists new evidence on how cellu-
lose is formed.

A whole new series of plastics was made pos-
sible from compounds of phosphorus, nitrogen,
boron and arsenic with other chemicals.

A synthetic rubber with resistance to aging
due to oxidation and long wearing was made
from the antifreeze fluids, propylene glycol and
ethylene glycol, mixed with adipic acid.

A food packaging material was made from a
special type of saran that shrinks to fit the
contents.

A fertilizer material was developed to give
soil a full year’s supply of nitrogen safely in
one application.

Drying of paints, varnishes and inks was
hastened by adding amine chemicals and metals
to the linseed oil.

Cooking fat odor found unpleasant in res-
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taurant kitchens was conquered by synthetic
antioxidants that protect against rancidity.

A new chemical to protect foods from mold
spoilage was announced, as were two soy prod-
ucts that give bread a built-in fresh feel.

The tang of the Mexican drink tequila was
found to be contributed by inulin, contained in
the agave plant in place of starch; this is fer-
mented to alcohol.

The Nobel Prize in chemistry was awarded
to Dr. Hermann Staudinger for pioneering re-
search in high polymer chemistry, establishing
that the molecules of polymerized materials
are true compounds and have their atoms in
long chains.

EARTH SCIENCES
Government Enters
Numerical Forecasting

An English party succeeded in reaching the
top of Mr. Everest on the eve of Queen Eliza-
beth’s coronation; other attempts were made to
climb Mt. Annapurna, Nepal (successful), Mt.
Goodwin Austen (Mt. K-2) on the Pakistan-
India border (unsuccessful), and Mt. Llullaillaco
on the Argentine-Chilean border (successful).

The greatest depth under the sea was reached
when a descent was made to 10,339 feet off the
island of Ponza, Italy, where complete blackness
was found broken only by phosphorescent
flickers.

Numerical weather prediction by means of
high-speed electronic computers achieved, for
the first time, prediction of the development of
an extra-tropical cyclonic storm; because of this
success, the government established an opera-
tional numerical forecasting unit.

Granite rock from Manitoba, Canada, was
found to be 3,500 million years old, the oldest

TWISTED STRANDS OF LIFE —
Dr. Linus Pauling, California Insti-
tute of Technology chemist, demon-
strates with strands of rope how
strands of molecules are twisted into
the structure of protein. Such studies
may explain the nature of living mat-
ter, as scientists learn to umravel the
rope-like form, and may also yield
clues to cancer’s cause and cure.

known; lead tetramethyl, made from radioactive
lead, yielded the same figure.

A hurricane’s eye extends to the top of the
storm and then comes back to earth in a second
column of calm air 200 to 300 miles away
called the “hyperbolic point”; tracking the
hyperbolic point, it was reported, may permit
better forecasting of the hurricane path.

Cross-polarization of radar transmitting and
receiving instruments made it possible to detect
the presence of ice crystals in high clouds, thus
providing additional clues relating to the occur-
rence of rain or snow.

The process by which heat and pressure deep
under the earth’s crust deform rocks and cause
them to flow was duplicated in the laboratory.

Great internal waves, reaching a height of
300 feet but not rippling the surface, were
found in the heart of ocean depths.

The general level of the world’s oceans was
found to have risen five inches since 1895, due
largely to melting polar ice.

A disastrous flood resulting from a severe
storm caused great damage in the low countries
of Europe.

Dutch farm land, ruined by salt when floods
broke the dykes and rushed over the land, was
reclaimed by a process of ion exchange.

A widespread and serious drought caused
great loss, especially to cattlemen, in the South-
west.

A national water shortage was found to be
due to greatly increased use and not to a gen-
cral drop in water resources.

Volcanic eruptions included one of Krakatoa,
famous East Indian volcano, and a new volcano,
San Benedicto, off the Lower California coast.

Research studies indicated that the earth’s
core is of solid iron surrounded by the same
metal in a molten state, and that the tempera-
ture at the boundary between the two is a little
greater than 8,400 degrees Fahrenheit; jet
streams and swirling currents make motion of
the core similar to that of the upper atmosphere.

More than soo tornadoes hit the United
States, making 1953 a record year, the increase
being attributed in part to improved observing
and reporting programs.

The first “mid-ocean” submarine canyon was
discovered.

Underwater television was successfully used
to study fish life 100 feet below the surface of
a Canadian lake and the ocean bottom at a
similar depth.

A new radioactive mineral called cheralite,
containing uranium and thorium, was discov-
ered in India.

Motion pictures, taken of a radar screen
tracking the storm, showed the birth and
growth of a Midwestern tornado.

Congressional action provided for the estab-
lishment of a committee to study the feasibility
of rain making and other forms of weather
modification.

Holes drilled through 4,000 feet of the hard
coral crust of Eniwetok atoll uncovered evidence
that the base rock is volcanic lava.

Powerful flashes of lightning were found to
be associated with the growth of ice pellets or
soft hail of thunderstorms.

Large scale eddies, cyclones and anti-cyclones
were duplicated in laboratory models of the
atmosphere, using both smoke in air and dyes
in water.

Preliminary studies of the formation of fog
droplets indicated that the nuclei may be partly
made up of tiny crystals of salt evaporated from
the ocean.

Measurements of electric charges on cloud
droplets and the electric field of natural clouds
suggested that the reason certain clouds produce
rain and others remain unproductive may be
related to electrification.



Theoretical relationships between the vertical
ascent of air and the rate of precipitation were
developed into practical forecasting procedures.

A new type balloon made of nylon webbing
launched from the nose of a rocket was used
to obtain weather data from extremely high
altitudes.

A new seismograph capable of recording
strong earthquake waves after they have circled
the earth eight times went into operation and
recorded mantle Rayleigh waves, extremely
long waves that may penetrate to the core of
the earth and reveal its structure.

Fragments of a skull uncarthed in Oregon
were identified as belonging to a 10,000,000-
year-old mastodon.

An inexpensive, easy-to-build wind gauge
was developed for the use of farmers in con-
nection with agricultural spraying.

An optical hygrometer, new, highly sensitive,
speedy instrument for measuring humidity,
especially useful in below-freezing temperatures,
was developed.

Study of so-year records of the intensity of
sunlight revealed information about the thick-
ness of the ozone layer surrounding the earth.

The speed with which stars twinkle may in-
dicate where jet streams are and how fast they
flow, it was suggested.

Dammed up water in three abandoned an-
thracite coal mines seriously threatened the
economic future and safety of three counties in
Pennsylvania.

Fluctuations in the Florida Current, impor-
tant branch of the Gulf Stream, were measured
during 1953 by electromagnetic induction.

Oceanographers found a heat flow from the
ocean bottom equal to that from high and dry
continents caused by radioactive elements.

For the first time in 20 years, snow-covered
glaciers in Norway slowly moved forward.

A new research tool, in the form of a bibliog-
raphy of all the literature on the Arctic put out
in the last 75 years, was made available.

ENGINEERING-TECHNOLOGY
Tape Recording System
For Color Television

A tape recording system was developed for
black and white and color television programs
which permits immediate playback, can be
wiped clean and reused, and costs much less
than film recordings.

“Project Tinkertoy” proved satisfactory; it is
a program for putting radios, radars and elec-
tronic bombsights into mechanized production
through use of standardized parts of printed
circuits that can be assembled by machine.

Progress toward entirely push-button factories
included an electronic machine controlled by
instructions on a magnetic tape, and an auto-
_ matic eye operating in the infrared to give a

continuous analysis of liquid chemicals.

Electronic machines to handle such clerical
work as production scheduling and supply
problems were under development.

A mathematical model of an electronic com-
puter that reproduces itself was developed.

A new type of “brain” utilized 10,000 tiny
ring-shaped magnets woven into a netting of
wires to serve as a memory to store 10,000 bits
of information in an instant.

A new automobile motor oil was developed
to help engine starting in extremely cold
weather, but which will not evaporate when
the days turn warm.

A wrist radio using five transistors instead of
vacuum tubes was produced; it picked up
broadcasts 40 miles away.
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TRANSISTOR MODELS—These are experimental models of the novel de-

vice that promises to revolutionize electronics and communication.

Of ex-

tremely small size, and using infinitesimal amounts of power, the transistor is
nevertheless rugged and does most of the work of fragile vacuum tubes.

A go0-kilovolt transmission line was success-
fully used to transmit hydroelectric power over
a 60o-mile distance in Sweden; this is a record
high operational transmission voltage level.

Development continued on unusual ceramic
materials needed by the Atomic Energy Com-
mission to withstand the harmful effects of
atomic radiation and extraordinary high tem-
peratures.

Some half dozen catalyst beads impregnated
with radioactive zirconium were used routinely
to indicate the circulation rate of billions (tons)
of catalyst beads in several gasoline cracking
refineries.

An experimental plant went into operation
to extract aluminum metal from common clay;
the idea is to make this country independent of
imported bauxite as an aluminum source.

A specially built camera making exposures
of from one- to ten-millionths of a second was
used to photograph tiny dirt and moisture
particles in the air.

Nut shells and fruit pits were put to indus-
trial uses such as anti-skid agents in car tires,
fillers in plastics and blasting grits for cleaning
airplane engine parts.

Silicone rubber was used successfully for
electric wire insulation, standing up under ex-
tremes of heat and cold.

A “bottle-cap” bomb was developed to be
exploded underwater in case of shipwreck to
send a call for help through water to the
Navy’s underwater listening posts in the Pacific.

A miniature radar-ranging gear was devel-
oped to feed range information continuously
and automatically to the gunsight in a fighter
plane to relieve the pilot of this extra work.

An airborne television camera was under de-
velopment to aid in battle action, and to survey
disaster relief needs and work.

A three-dimensional technique was developed
for making photomicrographs.

A combination of asphalt and white-burned
flint was used to make a skidsafe highway
surface.

New streamlined periscopes were put on
Navy submarines.

An electric power generator with turbine was
designed to be powered by steam above the
“critical pressure”—the point above which
water changes to stcam without boiling first.

Water was pumped into the subsoil of Mex-
ico City by rehydration wells to restore the
water supply of the city and stop its sinking
into the ground.

Small gobs of air, called “dielectric” eddies,
in the atmosphere were found to disrupt tele-
vision transmission in fringe areas.

Television waves and other very high fre-
quency signals were found to be bent around
mountains by diffraction to continue along a
long path on the other side of the obstacle.

A new film scanner was developed to improve
the quality of movies broadcast by television.

Coating cookie trays and other baking pans
with a new plastc, polytetrafluoroethylene,
made it unnecessary to grease the pans.

Storing natural gas underground near the
location of heavy users was found to help
alleviate gas shortages during sudden cold snaps.

An L-shaped fence staple with the long shank
threaded was introduced and found to carry a
heavier load and hold better in creosoted posts
than the older U-shaped staple.

A wire rope with a plastic core unaffected by
acids, caustics and other sub-surface substances
was developed for use in drilling oil and gas
wells.

Magnesium was used in lightweight automo-
bile bodies and found to be better than plastic.

An electromagnetic “divining rod” was de-
veloped to locate underground water sources.

A new method of reproducing maps by line-
scribing on an opaque emulsion applied to
plastic sheeting was reported.

The familiar white stripe marking the traffic
lanes on highways can now be made of long-
wearing plastic, it was reported.

An aerial estimator, device resembling a re-
flector-type gunsight, was developed to help in
estimating the size of forest fires, timber stands,
lakes, etc.

A fluorescent lamp with quartz inner tube
was found to give about two and a half times
more light than an incandescent lamp of equal
wattage and to last about five times longer.

A method was found for working 16-Alfenol,
heretofore an unusable magnetic curiosity.

Use of barite as an aggregate in concrete was
found to help buildings withstand the blast of
bombs and protect the occupants from atomic
radiation.
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A coaxial telephone cable system was installed
between New York and Philadelphia to carry
simultaneously 1,800 separate conversations.

An amphibious cargo vehicle, looking like a
scow and intended to land tanks ready for
combat, was reported.

A new insecticide that will enable the house-
wife to mothproof her woolens in the rinse
water was reported.

Use of radioactive tracers to label the oil
intended for various destinations enabled the
operator at any point along the pipe-line to
draw off just the batch intended for him.

Two new types of transistors, “tetrodes” and
“pentodes,” were announced; they have three
and four wires, respectively, instead of two.

Crystals of barium titanate were found ca-
pable of “memorizing” answers to 250 ques-
tions and producing them on demand in the
form of positive or negative electric charges.

A large experimental transistor has been pro-
duced that is capable of handling 20 watts of
output power.

Work began on a new television technique
that permits engineers to substitute inexpensive
postcard-like pictures for elaborate stage sets.

A telephonic robot device was developed that
“listens” to clearly enunciated digits, then
matches the sound pattern electronically to
standard referents stored in its memory, and
responds by flashing an appropriate light.

Three-dimension (3-D) rocked the movie in-
dustry as Natural Vision, using polarized light
and glasses, competed for box-office dollars with
CinemaScope, using anamorphic camera and
projection lenses.

Mathematical formulas were worked out
with which engineers can determine when the
electric devices used in airplanes and guided
missiles are likely to break down.

MEDICAL SCIENCES
Polio Virus Shown
As Sphere-Shaped

Plans for a large scale field trial, starting in
February, 1954, and involving at least 500,000
second grade children, of a vaccine against all
three types of poliomyelitis were announced.

Gamma globulin from blood was given
widely to children in many regions in hope of
preventing paralysis from poliomyelitis, follow-
ing reported successful field trials of it in the
1952 season.

Electron microscope pictures and measure-
ments of the poliomyelitis virus were made,
showing it to be sphere-shaped and about a
millionth of an inch in diameter.

Discoveries of a new virus, called Mack virus,
which can cause a polio-like disease, and of
another virus, called Kentucky virus, which
may be a fourth type of polio virus, were
announced.

The third of the three known strains of polio
virus was adapted to growth in laboratory mice.

Synthesis of oxytocin, first pituitary gland
hormone to be synthesized, was announced
with the hint that synthesis of another pituitary
hormone, vasopressin, was almost accomplished.

Growth hormone from the pituitary gland
and thyroxin from the thyroid were reported
responsible for tooth growth and eruption.

Essential fatty acids from fat in the diet were
reported effective in protecting laboratory rats
from critical doses of X-rays similar to atomic
bomb radiation.

Three women became pregnant by artificial
insemination with frozen human spermatozoa
in first application to humans of method widely
used in animal breeding.

First report of study of first generation of
children born to parents who survived atomic
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bombing in Hiroshima and Nagasaki showed
nc bad effects of significance, with only slight
increase in stillbirths and births of malformed
babies.

Siamese twins joined at the head were sepa-
rated surgically with survival of one.

Study of sexual behavior of 5,940 white
women showed, among other things and for the
group studied, although there were wide indi-
vidual variations, that females become sexually
responsive later and remain so to an older age
than men, are affected by fewer and different
psychological factors than men, are more faith-
ful when married than men, are more successful
in marriage when prepared by premarital sexual
experience and are less “frigid” in marriage if
born after 1900 than before.

Research suggested patients with multiple
sclerosis might be helped by a diet low in fat,
particularly if started early in the course of the
disease.

Treatment to raise blood pressure and stimu-
late circulation was advised for multiple sclero-
sis patients in a report showing two-thirds of
all early, microscopically small multiple sclerosis
damage spots located close to blood vessels, and
that more than half of 250 patients had mark-
edly low blood pressure.

More people have multiple sclerosis and there
are more deaths from the disease in Canada
and the northern states than in the South, a
geographic survey showed.

A chick embryo method for cutting time to
diagnose tuberculosis from weeks to days was
announced.

A new drug promising to help streptomycin
in treatment of tuberculosis, called HES, or
hydroxyethyl sulfone, was synthesized.

An anti-tuberculosis vaccine was made from
urea-killed virulent human tubercle bacilli.

A chemical in the body, lysozyme, was found
important in resistance to tuberculosis.

A way to avoid sleeping-pill deaths was found
by combining a barbiturate with Metrazol.

Evidence was found that the growth hormone
from the pituitary gland may be the cause of
arthritis.

Cortisone, anti-arthritis adrenal gland hor-
mone, was reported effective antidote for yellow
phosphorus poisoning.

One form of anti-anemia vitamin B-r12,
hydroxo-cobalamin, was found in mice to act
as swift antidote to cyanide poisoning.

Formation of disease-fighting antibodies was
found to depend, in part at least, on getting in
the diet plenty of these vitamins: pantothenic
acid, folic acid and pyridoxine.

Examination of white blood cells for lympho-
cytes with two-lobed nuclei was reported a prac-
tical, sensitive test for exposure to very small
amounts of atomic radiation from cyclotrons.

The hereditary bleeding disease, hemophilia,
heretofore thought only a male disease, was
found to occur in females also.

The artery disease, atherosclerosis, was pro-
duced for the first time in monkeys by a special
diet, giving scientists an animal that eats human
type food for further research on this circula-
tory disease.

Novocaine was announced as a simple cure
for warts on the soles of the feet.

Cortisone was reported to have saved 75%
of babies from Rh blood deaths.

Radioactive cortisone and hydrocortisone were
made with carbon 14.

Discovery of a link between anti-anemia vita-
min B-12 and diabetes, particularly diabetic
blindness, gave further evidence for the vitamin
being involved in the body’s handling of fat
and carbohydrates.

Plasminogen, newly isolated fraction of hu-
man blood, was found capable of dissolving
dangerous blood clots in veins.

A blood pressure lowering chemical, androm-
edotoxin, was discovered in rhododendron
leaves.

A parasite called toxoplasma was announced
as probable cause of widespread eye infections.

Irradiation of pork with cobalt 60 was re-
ported effective for killing trichina, cause of
serious disease, trichinosis.

A treatment with 22 amino acids and selected
vitamins was reported helpful in muscular
dystrophy.

Discovery that there are groups and types of
blood platelets as well as of red blood cells was
announced.

Discovery of the tissue network that connects
teeth to gums was announced.

Adrenalin production starts before birth, per-
haps helping prevent prebirth or birth asphyxi-
ation, studies of unborn lambs showed.

A new drug for ulcer patients, a quaternary
ammonium compound akin to so-called soapless
soaps, went on the market.

Methoxamine hydrochloride, a synthetic drug,
was found effective for treating excessively
rapid heart beating (supraventricular tachy-
cardia).

Discovery of an abnormal adrenal hormone,
17a-hydroxypregnanolone, in arthritis patients
was announced.

A new adrenal gland stimulating hormone
from the pituitary, called AGF and distinct from
ACTH, was discovered.

Rheumatoid arthritis was labeled a killer as
well as a crippler for the first time.

A drug to eliminate excess water, sodium and
potassium from water-logged tissues of patients
with congestive heart failure was made from
sulfanilamide, trade named Diamox.

An artery crushing operation was found to
relieve rigidity and involuntary movements of
Parkinsonism.

The digestive enzyme, trypsin, was found
capable of dissolving life-threatening clots in
the heart’s arteries and, in aerosol form, of
helping asthma patients.

A synthetic drug that stops coughing without
addiction or pain-relieving properties was found
in the dextro isomer of the synthetic pain-
killer, Dromoran.

A case of so-called sex reversal, more accu-
rately castration and hormone treatment to
enable a male transvestite to achieve more
nearly the desired feminine state, was widely
reported and discussed.

Temporary relief of symptoms in an always
fatal type of brain cancer was achieved by
neutron radiation treatment.

A drug, 6-mercaptopurine, that halts leuke-
mia at least temporarily was announced.

A new synthetic hormone drug, androstano-
lone, with weak masculinizing effects, was re-
ported helpful to women with advanced inop-
erable breast cancer.

Radioactive gold wire encased in non-active
gold tubing was developed as a safer and more
advantageous treatment for cancer than the use
of radium seeds.

Plans for treating cancer patients with radia-
tion from cesium 137 were announced.

A fatty substance from small intestines of
mice and rats was found to destroy cancer cells
in the test tube, leaving normal cells unharmed
and seen as clue to chemical control of cancer.

Hormone production of the mother’s glands
during pregnancy was reported possibly causing
predisposition to some kinds of cancers.

Diagnosis of heart disease by TV was prom-
ised for the future through a new X-ray unit.

Three-dimensional X-ray pictures were made
using synchronously moving X-ray tube and
subject.

An electric stimulus across the chest was
made to act as sole “pacemaker” to keep a



stopped heart beating for five days when it
started on its own again.

The heart was found to beat faster, pumping
more blood to lungs and tissues, at high
altitudes.

The $60,000,000, 500-bed clinical center of
the Public Health Service opened.

The 1953 Nobel Prize in medicine was
awarded jointly to Dr. Fritz A. Lipmann, Har-
vard, and Dr. Hans Adolf Krebs, Sheffield,
England.

PSYCHIATRY-PSYCHOLOGY
Research Team Measures
Combat’s Effects at Front

For the first time, a research team went into
the combat area and obtained measures of the
physical and mental consequences of combat
stress; important effects were found to be de-
hydration and a serious reduction in adult
white blood cells.

The chemical process involved in night vision
was duplicated in the laboratory and one of the
chemicals involved for daylight vision, cyanop-
sin, was produced from an extract of dark-
adapted rods and the cones from chicken eye
retinas.

Several objective tests were found to be prom-
ising for the measurement of temperament,
including a color film to test for the dominance
of form over color perception or the reverse.

When an image is kept in exactly the same
place on the eye’s retina, it soon vanishes; when
natural eye movements cause the image to
shift, fine lines tend to fade but reappear, al-
though heavy lines remain steady.

New experiments showed clearly that com-
plete darkness is best for dark adaptation, but
that red goggles now used in the armed services
do well enough for practical purposes.

Individuals can learn to recognize at least
10,000 distinct odors and can detect fantastically
tenuous odors, it was found, but they are quite
poor at distinguishing slight differences in in-
tensity of smells.

Two kinds of pain, pricking and burning,
follow the same nerve pathways to the brain, it
was determined; a finding important to sur-
geons performing nerve-blocking operations to
rclieve intractable pain.

Recorded messages such as telephone weather
prediction were speeded up in transmission as
much as two and a half times without loss of
intelligibility by a system of cutting and splicing
the recording tape.

The part of the brain that controls appetite
was located in the hypothalamus at the base of
the brain.

Individuals with high scores on intelligence
tests do even better as they grow older, retest-
ing after an interval of 30 years indicated.

Little boys should be six months older when
they start school than are little girls, tests of
maturity on children indicated; this would save
about two per cent on the cost of education.

Follow-up study of individuals, who as chil-
dren were placed in “opportunity rooms” for
mental deficiency, showed they make a much
better adjustment to life than has been supposed
and their children, if any, go through school
with little or no retardation.

An Institute of Human Variation was estab-
lished to study what biological and social fac-
tors are responsible for producing differences
between individuals.

Few people act strictly according to their own
prejudices, and many people live in a remark-
ably strict self-imposed segregation from other
groups; these were preliminary findings of an
eight-year study of intergroup relations.
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Production increases by more than a third
when workers are grouped so that those who
like each other are together, it was demon-
strated.

Special linguistic talent or very high intelli-
gence was shown to be not necessary to learn
a foreign language.

Repeated failure and frightening experience
will cause even an intelligent dog to stop
learning, experiments showed.

Mice defeated repeatedly in fights with other
mice developed “combat fatigue,” a finding
promising that these animals may be used in
the laboratory to throw light on the causes of
combat breakdown in human soldiers.

A method was devised for recording the
brain waves of a patient and a motion picture
of his movements on the same film.

Jerky eye movements reveal when a sleeping
person is dreaming, it was observed.

Many serious highway accidents occur when
the driver jams on the brakes or swerves be-
cause he “sees” an animal which is not there.

Flashing lights in the eyes and semicarbazide,
a drug related to isoniazid, new TB drug, were
successfully used to produce convulsions for the
shock treatment of schizophrenia.

An elixir of metrazol was found to produce
improvement in aged mental patients.
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TECHNOLOGY
One-Finger Control in
Giant Chemical Factory

» WITH ONE-FINGER control the man
in charge of operating the new petrochem-
ical plant at Marcus Hook, Pa., can keep
up with what is going on at every critical
point in the maze of pipes, pumps, heaters
and catalysts.

These devices change ordinary gasoline
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into pure hydrocarbons for pinpoint use in
the chemical industry. The new installa-
tion by the Sun Oil Co. has just begun
operation.

Service men no longer have to climb icy
ladders in winter to read control meters, or,
in summer, squeeze between tanks, where
reactions are taking place at 900 degrees
Fahrenheit temperature. Sitting at a desk
in the control heart of the new plant, the
engineer uses one finger to dial station after
station at the desired point on the chemical
production line, noting temperatures and
pressures, the crucial variables.

Meter readings from the instruments at
those stations appear on the glass surface
of the panel in front of him, with their
messages. A glance tells him whether the
chemical reactions are proceeding smoothly,
or where to head off trouble before it ac-
tually has started.

Arranged to produce either high grade
motor gasoline or one of two types of chem-
icals, the new plant uses 800,000 barrels of
straight-run gasoline per month, some of
which is casinghead gas. Careful regula-
lation of temperature and pressure in re-
actors equipped with Houdry catalysts
allows the plant to be run either for im-
proved gasoline production or for manufac-
ture of chemicals used for making dacron
fiber or for phthalic acid, a valuable chem-
ical of commerce.

Hydrogen, to the quantity of 13,000,000
cubic feet per day, is a by-product of the
chemical operation, which produces either
benzene and toluene or xylene as the main
output.
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FINGER-TIP INDUSTRIAL CONTROL—By dialing the telephone shown

on the desk, the operator at this new plant can be in touch with operations all

along the production line. As he dials the different stations, the necessary
meter readings appear on the instrument in the middle of the desk,



