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GENERAL SCIENCE

Progress of Science

Outstanding Achievements Include Maintenance of Life
Without Father or Mother Nucleus; New Altitude Mark

By SCIENCE SERVICE STAFF

UTSTANDING 1935 achieve-
ments in ten fields of science as
selected by Science Service are:

Aeronautics—The spanning of the Pa-
cific by a commercial air line and the
14 mile-high stratosphere flight.

Archaeology — More discoveries of
10,000 B.C. man in America, including
home life and art of Folsom man and
Old Stone Age tools of Gobi type in
Alaska.

Astronomy—Study of Nova Herculis
with increased knowledge of stellar at-
mosphere and the finding of a pecu-
liar radio disturbance on the illumined
side of the earth every two revolutions
of the sun.

Biology—Maintenance of animal life
without either the paternal or maternal
nucleus in the germ cell.

Chemistry — Concentration 99 per
cent. pure of heavy neon, mass 22, and
the creation of super-heavy element
atomic number 93.

Earth Sciences—Earthquakes felt in
eastern United States and Canada and in
the Helena, Mont. region, stimulating
seismological research in those areas.

Engineering—Completion of the Nor-
mandie and its trans-Atlantic record voy-
ages.

Medicine — Isolation of the tobacco
mosaic virus as a crystalline protein, in-
dicating that viruses may not be living
substances in the ordinary sense, and ap-

arent identification of the human in-
ﬁuenza virus and its cultivation outside
the body.

Physics—High pressures of a million
pounds per square inch revealing new
properties of materials.

Psychology—New knowledge of the
specialized functions of certain brain
areas with implications for the treatment
of mental disease.

Among the advances in science dur-
ing 1935 were:

Aeronautics

The greatest height so far reached by man,
72,395 feet, was attained by Capt. Orvil A.
Anderson and Capt. Albert W. Stevens, in
the stratosphere balloon Explorer II at Rapid
City, South Dakota.

The China Clipper, 51,000 pounds gross

Martin flying boat, entered regular commer-
cial service across the Pacific, making her
maiden flight from San Francisco, to Hono-
lulu, Midway Island, Wake Island, Guam,
Manila and return in 122 hours, 42 minutes
flying time.

Full sized, pilotless, radio-controlled robot
airplanes, capable of speeds of 100 miles an
hour and altitudes of 10,000 feet, were de-
veloped for anti-aircraft target practice in
England.

The airship Macon was wrecked in a mild
storm off the coast of California.

Coating of propeller blades, hub, and spin-
ner cap with rubber treated with oil was a
new method of repelling ice developed by
the B. F. Goodrich Company.

A new testing device for whirling zeppelin
models at 200 miles an hour to measure the
strains encountered was developed by Gug-
genheim Airship Institute, Akron, Ohio.

Gasoline rated 100 octane antiknock in-
creased power of Army airplanes by one
sixth without weight increase.

A new instrument for plotting, on the
ground, of the blind spots in a pilot’s line of
vision was developed by Melvin N. Gough,
National Advisory Committee for Aeronau-
tics.

A new fire resistant dope for airplane fab-
ric was developed and under test at the Na-
tional Bureau of Standards by Dr. Gordon
M. Kline.

Air-cooled, heavy oil engines housed in
wings were forecast on the basis of research
conducted by the National Advisory Commit-
tee for Aeronautics.

A monoplane, said to be stall-proof and
spin-proof, was built by the Curtiss-Wright
Corporation for the Bureau of Air Com-
merce’s safe-plane competition.

An airplane was refueled from a glider
towed behind it in an experiment in Russia.

The two-blade propeller, one of the most
powerful sources of sound known, has been
studied by the National Advisory Commit-
tee for Aeronautics with the view of obtain-
ing fundz}rr{ental information concerning the
noise emission,

Operation of the first mail service by rocket,
a distance of two miles, was reported from
England.

A new engine cowl with flaps was devel-
oped by the Pratt & Whitney Aircraft Com-
pany.

Construction was started by the National
Advisory Committee for Aeronautics on a
500 mile per hour, 8-foot, high-speed wind
tunnel

A two-stage centrifugal type supercharger
for airplane engines was developed.

A 12 cylinder Vee tvpe Diesel engine for
usedin the new Zeppelin airship was devel-
oped.

General adoption by the Army, Navy and
commercial operators of the controllable-
pitch propeller.

High lift devices were generally adopted
for high speed military and transport air-
planes.
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Automatic power and mixture control was
developed by the Pratt & Whitney Aircraft
Company.

Vladimir Kokinaki, Soviet flyer, is report-
ed to have reached a new height for air-
planes at 14,575 meters (about 47,800 feet.)

The airplane altitude record for women
was established by Marquise Carina Negrone,
of Italy, at 39,511 feet.

A new distance record for seaplanes was
established when Lt.-Comdr. K. McGinnis,
U.S.N., with Lieut. J. K. Averill and T. P.
Wilkinson, also of the Navy, as co-pilots,
flew with a crew of three from Cristobal
Harbor, Canal Zone, to San Francisco Bay,
Alameda, Calif., 3,443.255 miles.

Brigadier General F. M. Andrews set a
new world record for seaplanes over a 1,000
km. course of 165.040 m.&h., August 24,
1935, in a Martin B-12A bomber

Eight new records were established by D.
W. Tomlinson and J. S. Bartles for various
distances and amounts of payload, when they
flew at 169, 191.67 and 190.0 miles per hour
in a Douglas DC-1 monoplane.

A new speed record over a 3-kilometer
straightway course was achieved by Howard
R. Hughes when he reached 352.388 miles
per hour at Santa Ana, Calif.

Fred and Al Key established a national
endurance record by remaining in the air 27
days, 5 hours, and 4 minutes over Meridian,
Miss.

A record flight from Los Angeles to New
York' was made by D. W. Tomlinson on
April 30, averaging 221.434 miles per hour.
hour.

A new woman’'s record for the Los An-
geles-New York flight was established by
Laura Ingalls when she made the trip in 13
hours, 34 minutes, 5 seconds.

The James Gordon Bennett balloon trophy
was won by the Polish balloon, Polonia, pi-
loted by Capt. Z. J. Burzynski.

Capt. Z. J. Burzynski, Polish balloonist, es-
tablished several records for open gondola
balloons when he reached 30,961 feet, trav-
eled 1,025.5 miles and remained in the air
for 57 hours, 54 minutes.

Anthropology and
Archaeology

Extricating skeletons of Palestine Man
from hardened rock, T. D. McCown, Amer-
ican anthropologist, found this contemporary
of Europe’s Neandertal Man almost a foot
taller than the shambling European Neander-
talers and more “modern” in his type of
skull.

A skull of the Stone Age Neandertal race,
the second discovery of Neandertal man so
far made in Italy, was unearthed near Rome
by the Abbé H. Breuil and Dr. C. A. Blanc.

A stone axe and back part of a human
skull found in the Thames Valley, England,
were tentatively placed in the Acheulian cul-
ture of the Old Stone Age and were believed
to represent the second oldest human found
in Britain.

Minnesota Man, much disputed skeleton
of uncertain age, was investigated geologi-
cally by Dr. Kirk Bryan, Harvard, who pro-
nounced the famous skeleton really ancient
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according to evidence of undisturbed old lay-
ers of soil blanket.

Ancestors of the mysterious Tuaregs in the
Sahara were the warlike Garamantes of an-
cient history, judging by pictures of the Gara-
mantes discovered on rocks, Prof. E. F. Gau-
tier, University of Algiers, reported.

An unknown tribe of natives, short, light-
skinned, and Asiatic in their characteristics,
was found by H.G.Hides, Australian official,
when he explored 7,000 square miles of inter-
ior Papua.

A people bearing striking similarity to
Plains Indians was encountered and measured
in southeastern Tibet by Gordon T. Bowles,
Harvard, whose theory is that these Tibetans
and the Plains tribes are both off-shoots of
an ancient blend of Europeans and Mon-
golians,

Protected by a powerful chieftain, an
American expedition led by Dr. Vincenzo
Petrullo spent three months in contact with
the little-known Guajiro Indians of Vene-
zuela, studying their culture.

Preparing a handbook to be used in teach-
ing Navajo Indians to read and write their
own language was a joint project undertaken
by Prof. E. Sapir, Yale, Father Berard Haile
of Gallup, N. M., and Albert Sandoval, of
the Navajo tribe, for the Office of Indian
Affairs.

A new scientific organization, the Society
for American Archaeology, was formed with
the aim of preserving American antiquities
and stimulating research in New World
archaeology.

Folsom Man, oldest known type of Amer-
ican, fashioned a variety of stone and bone
tools and had ideas of art, it was learned by
renewed excavations at the Folsom camp site
in Colorado, discovered in 1934 by Dr. Frank
H. H. Roberts, Jr., Bureau of American Eth-
nology.

Stone tools dug up on a college campus at
Fairbanks, Alaska, were examined by Dr.
N. C. Nelson, American Museum of Nat-
ural History, who pronounced them a match
for Old Stone Age tools from the Gobi
Desert, and called them “the first clear ar-
chaeological evidence we have of early migra-
tion to the American continent.”

Man-made weapons buried 18 feet under-
ground were found near Round Rock, Texas,

y Prof. J. E. Pearce, University of Texas,
who, from geological conditions, hailed the
relics as convincing evidence that North
America was inhabited over 20,000 years
ago.

New light on village life in Alaska, some
2,000 years ago, was reported by Dr. Ales
Hirdlicka, Smithsonian Institution, who found
evidence of stone sidewalks, ivory portrait
art, cannibalistic rites, domestication of the
fox, and successful skull surgery.

Thirty ancient Indian villages and numer-
ous island graveyards along the lower Colum-
bia River were explored by H. W. Krieger,
U. S. National Museum, in a race with time
against flooding a 60-mile area by waters of
Bonneville Dam.

Monte Alban, orphan city which archae-
ologists failed to place among Mexican pre-
historic civilizations, was found by Dr. Al-
fonso Caso to have relationships with Toltec
and Mayan civilizations, and to be as old as
early Mayan cities.

At the invitation of the Government of
Honduras, the Carnegie Institution of Wash-
ington assisted in repairing and protecting
ruins of beautiful Copan, Mayan city, against
earthquakes and river floods.

Two large pyramids were discovered near
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INDIAN STAR LORE ADORNS PLANETARIUM

Something new in planetarium decoration is Indian star lore, shown at Hayden Planeta-
rium, New York. The mural tainted by Charles Knight suggests Blackfoot ideas. The
Sun God pursues the Moon Goddess across the sky. Lower left, the Old Man sits making
the world and sending animal creatures to the sea after clods of earth. Owverhead, left,
the dipper is marked by the six brothers and little sister, and at right are the six brother
huntsmen and their three dogs of the Pleiades. The Milky Way lies between.

the famous Mexican pyramid of niches at
Tajin, by Ignacio Marquina, Mexican gov-
ernment archaeologist, evidence that Tajin
was once an extensive Ccity.

With the discovery of a prehistoric “crab
culture” in Puerto Rico, trade-marked by its
numerous crab remains, F. G. Rainey, Pea-
body Museum, Yale, reported that “at least
two and possibly three cultural horizons can
now be defined in Puerto Rico.”

Irish archaeologists reported progress in
finding a time chart for Irish prehistory by
studying kinds of pollen embedded in differ-
ent layers of 43 peat bogs.

Excavations in the Athenian market place,
continued by Prof. T. Leslie Shear of Prince-
ton University, revealed two more important
buildings—a portico and a theater—and also
a cemetery containing burials, some as old
as the New Stone Age, 3000 B.C.

Excavations at Corinth, continued by the
American School of Classical Studies at
Athens, brought to light Corinth’s system of
flood control for city protection, and also re-
sulted in discovery of temples, buildings, and
art works.

Discovery of a ruined city, with palace and
other buildings suggesting a local capital of
importance in the Syrian-Hittite culture, was
reported from North Syria by Dr. C. W.
McEwan, Oriental Institute, University of
Chicago.

Exploration of Antioch, Syria, continued
by American and French institutions, located
the island where palace buildings stood,
traced the colonnaded main streets, and re-
vealed fine mosaic pavements.

French archaeologists digging at Ras
Shamra, Syria, uncovered signs of civilization
so old as to rival the famed antiquity of
Egypt and Mesopotamia, and showing Syria
as having cradle cities around 4000 or possi-
bly 5000 B.C.

“The oldest New Testament manuscript
ever discovered” was the verdict on a small
fragment of papyrus with verses of the Gos-
pel of John, found in Rylands Library, Man-
chester, England, and estimated to date with-
in a hundred years of the death of Christ.

Peeling the twelfth layer off the mound at
Tepe Gawra, Mesopotamia, the joint expedi-
tion of the University Museum, University of
Pennsylvania, and the American School of Or-
iental Research explored a 4000 B.C. city,
finding surprising evidences of civilization in
a city of the Neolithic Age.

Discoveries at Lachish, pronounced the
most important in Palestine in a century, re-
vealed Hebrew writings on pottery which are
actual contemporary documents of events de-
scribed in the Old Testament.

The terrific fire in which Joshua destroyed
Canaanite Bethel, and the contrast between
the rich Canaanite city and the succeeding
poor Israelite town were revealed by the
joint expedition of the Pittsburgh-Xenia
Theological Seminary and the School of Ori-
ental Research at Jerusalem.

New knowledge of life and tastes of mid-
dle-class Egyptians was obtained in a tomb
of 1500 B.C. at Thebes, by the Metropolitan
Museum of Art.

Russian archaeologists exploring in the
Caucasus hills discovered there for the first
time relics of ancient people buried layer
upon layer, dating from the Neolithic age
to the fifth century A.D.

Deciphering 5,000 hieroglyphs of a dead
language, used in the medieval state of Tan-
gut, Mongolia, was reported by the Oriental
Studies Institute, Soviet Academy of Science.

A kitchen and the utensils and tools used
by New Stone Age people, 6000 B.C., was
found in the Himalayas near Srinagar by the
Yale North India Expedition.
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Astronomy

Nova Herculis, the star that flared up to
extraordinary brilliance, just before Christ-
mas 1934, was studied intensively, while it
remained visible to the unaided, eye until
April, then it faded, and later became brighter
again.

A new outpost of the universe, a faint
nebular galaxy of stars, three sextillion miles
(500,000,000 light years) from earth, with
recession velocity of 50,000 miles per second
was discovered at Mt. Wilson Observatory.

Prof. 1. S. Bowen, California Institute of
Technology, brought forward clear proof of
how the formerly mysterious nebulium lines
are practically all radiations of very common
elements excited in peculiar but now under-
standable ways to emit radiations that they
do not emit under conditions existing at the
earth’s surface, thus finally resolving an 80
year old enigma.

Electronic tides high in the atmosphere,
supposedlv caused by the moon, were inves-
tigated through effects on radio by Dr. Har-
lan T. Stetson, Harvard.

X-rays from the sun that never reach the
earth were deduced from radio observations
by Dr. Ernst A. W. Miiller, Siemens Halske
Co., Berlin.

Cosmic rays were suggested as the cause of
the night light of the sky by Dr. Joseph Kap-
lan, University of California at Los Angeles.

An age of 10,000 billion years for the uni-
verse was estimated by Sir James Jeans, Brit-
ish astronomer.

Streamers from the sun for distances up to
500,000 miles were discovered by Dr. Philio
C. Keenan, Yerkes Observatory, and called
signposts to sunspots.

A peculiar radio disturbance in the illum-
ined part of the earth every two revolutions
of the sun was noted by Dr. J. H. Dellinger
of the National Bureau of Standards.

Discovery of a dwarf star that may be one
of the sun’s half dozen nearest neighbors was
made by Dr. W. J. Luyten and E. G. Ebbig-
hausen, University of Minnesota.

Omega Centauri, one of the most renowned
of all globular clusters, was found to be
three times as large as previously estimated,
as a result of measurements by Drs. Harlow
Shapley and A. R. Sayer, Harvard University.

An expansion-speed of the universe, which
nearly doubles previous values, was deduced
by Sir Arthur Eddington, British astronomer.

Thousands of faint galaxies in the Horolo-
gium region were located by Dr. Harlow
Shapley of Harvard Observatory.

The properties of transmutations suggest
that the internal temperatures of stars are
1,000,000,000 degrees Centigrade, Dr. T. E.
Sterne, Harvard, computed.

Solar activity increased and the largest sun-
spots groups in five years were observed.

The world’'s second largest stony meteorite,
700 pounds, was found in southwestern Kan-
sas.

New comets were discovered by Prof.
G. Van Biesbroeck, Yerkes Observatory, and
by Drs. Cyril Jackson and E. L. Johnson,
Johannesburg, South Africa.

An asteriod with large eccentricity and high
angle of orbit, with period of revolution
around the sun of six years, was discovered
by Dr. Edwin P. Hubble, Mt. Wilson Ob-
servatory.

Hidalgo, little object that looks like an
asteroid and travels like a comet, was redis-
covered.

Comas-Sola comet was rediscovered by Dr.
Hamilton M. Jeffers, Lick Observatory.

Dunlap Observatory of the University of
Toronto, with a 74-inch diameter reflecting
telescope, world’s second largest, was com-
pleted.

New telescope mirror shaping method us-
ing aluminum deposition was developed by
Dr. John Strong and Prof. Enrique Gaviola,
California Institute of Technology.

Hayden Planetarium of the American Mu-
seum of Natural History was opened.

Casting and annealing of the disk for the
mirror of the 200-inch diameter telescope of
California Institute of Technology was com-
pleted at Corning, N. Y.

Dome of the McDonald Observatory on
Mt. Locke, Texas, joint project Universities
of Texas and Chicago, was completed.

An aluminum instead of a silver coating
was given the mirror of the 100-inch tele-
scope on Mt. Wilson.

The International Astronomical Union met
at Paris.

Astronomical results were published in
Turkish for the first time.

Biology

Animal growth without either paternal or
maternal nuclei was demonstrated by cen-
trifuging sea-urchin eggs and then treating
them with concentrated sea-water, by Dr.
Ethel Browne Harvev working at the Ma-
rine Biological Laboratory at Woods Hole,
Mass.

Units of cellulose, held together in a pectin
matrix, were isolated and seen for the first
time bv Mrs. Wanda K. Farr, U. S. Depart-
ment of Agriculture, and Dr. Sophia H. Eck-
erson, Boyce Thompson Institute for Plant
Research.

Maturing fruits and vegetables produce
ethylene gas in their own tissues, it was
shown by researches at three laboratories: the
Minnesota Agricultural Experiment Station,
the Low Temperature Research Station at
Cambridge University, England, and the
Boyce Thompson Institute for Plant Research,
Yonkers, N. Y.

Eyes of the larva of the fruit-fly, or Droso-
phila, were successfully transplanted to the
abdomens of other individuals, by Boris
Ephrussi and G. W. Beadle, in Paris.

A monkey embryo in the blastocyst stage
was found by Dr. George L. Streeter, direc-
tor, Carnegie Institution of Washington’s de-
partment of embryology, in Baltimore.

An ornithological expedition made perma-
nent records of the songs of rare birds in the
South, working under the auspices of Cor-
nell University and the Carnegie Institution
of Washington.

Dyes of certain types render living cells
more sensitive to the lethal effects of light,
Prof. D. H. Tennent of Bryn Mawr College
discovered.

The air at 20,000 feet and over was found
to be germ-free by Dr. George Walker of
Baltimore.

Spores of fungi taken nearly 14 miles into
the stratosphere on the flight of the Na-
tional Geographic Society-Army Air Corps
balloon Explorer II survived the cold, solar
radiation and other extreme conditions of
the journey.

A lily that never sheds its pollen was pro-
duced by D. N. Moore in the laboratories of
the General Electric Company, by X-raying
bulbs for several successive generations.

The plant hormone auxin, chemical sub-
stance stimulating growth was produced syn-
thetically by Drs. K. V. Thimann and 1. B.
Koepfli,” California Institute of Technology.

Irritability in protoplasm was traced to a
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substance of unknown composition, called
“R,” by Drs. W. J. V. Osterhout and S. E.
Hill, Rockefeller Institute for Medical Re-
search.

Pantothenic acid, believed to be a universal
essential in growth and respiration of cells
of living bodies, was isolated by Prof. Roger
J. Williams, Oregon State College.

Southern pine forests produced an excep-
tionally large seed crop.

Properly controlled fires are beneficial to
growing pine woods in the South, evidence
produced before the annual meeting of the
Society of American Foresters indicated.

Forest fires increased in number but de-
creased in total area burned over.

A program of basic research in biology was
planned by the Department of Agriculture.

Establishment of “wilderness areas” in all
countries of the Americas was advocated by
Dr. John C. Merriam, president of the Car-
negie Institution of Washington, in an ad-
dress before the Pan American Institute of
Geography.

Neon lamps were used instead of the con-
ventional incandescents, in forcing plants and
flowers in the greenhouses of the Agricultural
College of Wageningen, The Netherlands.

A College of Agriculture was organized
at Hebrew University in Jerusalem.

More than 3,300 ants, each part male, part
female, were found in one colony in Trini-
dad, by Dr. N. A. Weber, Harvard.

The Sixth International Botanical Con-
gress was held at Amsterdam, during the first
week in September.

Trees afflicted with Dutch elm disease
were found in Virginia and Indiana.

A new food factor necessary for the growth
of chickens was discovered by Dr. H. Dam
of Copenhagen, and named vitamin K.

Plantings were begun in the great West-
ern Shelterbelt project, largely utilizing spe-
cies native to the region planted.

Insect heads were successfully transplanted
to bodies of other insects of the same spe-
cies, by Dr. Atma Malabotti, Vienna Acad-
emy of Sciences.

A band of rays in the almost invisible red
has a powerful retarding effect on plant
growth, it was discovered by Dr. L. H. Flint,
U. S. Department of Agriculture and Dr. E.
D. McAlister, Smithsonian Institution.

Methods were developed by U S. Public
Health Service investigators to show graphi-
cally the bactericidal effect of the beta rays
as compared with the non-bactericidal gam-
ma rays of radium; and the irradiation of
bacteria by radium emanations was shown
to produce profound cultural and morpholog-
ical changes.

Air-conditioning methods were applied in
the transportation of parasitic wasps used in
combating insect pests.

A world-wide survey of breeding stocks of
domestic plants and animals was inaugurated
by the U. S. Department of Agriculture.

A “Farm Chemurgic Council,” to promote
the use of agricultural products in industry,
was formed, with Francis P. Garvan as its first
president.

Chinch bugs, much feared at the beginning
of the growing season, did little damage in
the Grain Belt.

On the occasion of the fifth anniversary of
the plant patent Jaw, a check-up disclosed that
only 124 plants had been patented.

A comprehensive survev of the enemies of
oysters was begun by the Bureau of Fisheries.

Several large wilderness areas, comprising
a total of nearly 8,000,000 acres, were set
aside as game preserves by the Soviet Govern-
ment,
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Pennsylvania’s last scrap of virgin tim-
ber, 4,000 acres in extent, was acquired by
the U. S. Forest Service, to be kept as a wil-
derness area.

Chemistry

The heavy isotope of neon, mass 22, was
concentrated to 99 per cent. purity by Dr.
Gustav Hertz of Berlin.

Work by Prof. F. W. Aston, Cambridge
University, has indicated some 20 new isotop-
ic varieties of chemical elements, bringing
the total number of known isotopes to 247
stable varieties among 79 of the 92 elements.

First definite proof of the existence of a
super-heavy element beyond No. 92 in the
periodic table was obtained by Dr. Aristid
V. Grosse, University of Chicago.

With an improved mass spectrograph Prof.
A. J. Dempster, University of Chicago, ob-
gamed, for the first time, evidence of the ex-
istence of isotopes of gold and platinum.

Because atomic weights depend on the pro-
portions of the various isotopes of the ele-
ment present, further work in this once-im-
portant chemical field was held useless by
Prof. Harold C. Urey, Columbia University.

By “boiling down” 75 tons of water over
a period of a year, ten drops of precious
liquid containing a high concentration of
the rare hydrogen isotope of mass three
was obtained at Princeton University.

Heavy water, made of ordinary hydrogen
combined with the heavy isotope of oxygen,
was announced by J. B. M. Herbert and M.
Polanyi, Manchester University, England.

Using heavy water molecules as “tracers,”
Prof. George von Hevesy and E. Hofer, Frei-
burg University, Germany, showed half the
amount of any drink of water is still in the
human body after nine days.

Evidence of “lost” chemical elements no
longer present on the earth was found by
Prof. George H. Henderson, Dalhousie Uni-
versity, Halifax, Canada, from study of halos
in mica formed by radioactivity.

New discoveries about the chemical struc-
ture of vitamin B, by Dr. R. R. Williams and
his coworkers at Columbia University, led to
hope that it may be synthesized.

Huge reserves of carbon dioxide gas, from

which “dry ice” is made, were discovered
near Imperial Valley in California.
A chemical method of plasticizing rubber
in place of more expensive mechanical chop-
ping and crushing was developed by Ira
Williams and C. C. Smith, E. I. duPont de
Nemours and Company.

A new process of purifying potash devel-
oped by chemists of the U. S. Bureau of
Mines holds the hope of freeing America
from the necessity of potash imports in event
of war.

A mixture of di-phenyl and di-phenyl ox-
ide, chemical cousins of the synthetic gerani-
um perfume, is being used to replace water
in steam boilers for increased efficiency, C.
G. Brown, G. A. Gaffert, P. H.. Konz and
D. S. Ullock, University of Michigan, re-
ported.

Earth Sciences

The entire northeastern part of the United
States felt, on Nov. 1, an earthquake that
centered near Lake Nipissing, in northern
Ontario.

A series of destructive earthquake shocks
damaged Helena, Mont., during the last ten
days in October.

A local earthquake was felt at the Grand
Canyon of Arizona on Jan. 15.

CHRISTMAS TREE’S ANCIENT KIN

This might have been a Christmas tree, if
there had been any Christmas, or children
to celebrate it, 250 million years ago. De-
spite its almost palm-like afpearance, it is a
remote relative of modern spruces and
pines, that lived during the Coal Age. This
synthetic restoration is on display in the
Field Museum of Natural History, Chicago.

A total of 25 earthquakes was recorded
by seismographs in the United States.

Disastrous earthquakes, killing thousands
of people, visited Formosa a few days before
Easter, and northern India on May 31.

Correlation between the position of the
moon and the occurrence of deep-focus earth-
quakes was demonstrated by Prof. Harlan T.
Stetson, working at Harvard College Obser-
vatory.

Mauna Loa, Hawaii's loftiest active vol-
cano, erupted a stream of lava on Nov. 23,
but caused only minor damage.

Vesuvius was in eruption, emitting streams
of lava.

A volcanic crater in the Pinacate region
in Sonora, Mexico, just across the U. S.
boundary, was reported in eruption in Jan-
uary.

An expedition of the Carnegie Institution
of Washington studied volcanoes in Central
America.

The U. S. Weather Bureau’s hurricane ser-
vice was reorganized, with three stations at
San Juan, P. R., Jacksonville, Fla., and New
Orleans, La.

A total of 5 hurricanes was recorded from
Southern waters.

Florida was twice swept by destructive
hurricanes.

The record-breaking Great Drought ap-
parently ended; precipitation decidedly above
normal caused serious delays both in spring
planting and in fall harvesting; and there
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were serious floods on some of the Plains
rivers.

Dust storms again raged in the West, dur-
ing early spring.

A persistent fog over almost the entire East
and Midwest held up all air traffic for near-
ly a week in January.

Two villages were destroyed by an ice-
avalanche in northern Russia, with a loss of
88 lives.

The establishment of a central Govern-
mental map-making body, combining the
work of a number of scattered bureaus, was
recommended by the Science Advisory Board.

A remarkable series of educational films
illustrating geological processes was made, as
a cooperative enterprise of the U. S. National
Park Service, the University of Chicago, and
Erpi Picture Consultants, with the aid of
C.C.C. workers.

Preparations were made for digging a ship
canal across northern Florida.

The Great Geysir of Iceland, prototype of
all geysers, resumed eruptions, after a quies-
cent period since 1914.

Mysterious Easter Island and “Robinson
Crusoe’s Island” in the Juan Fernandez group
were set aside as national parks by the Chile-
an Government.

An expedition from the Hawaiian Acad-
emy of Science climbed Mauna Kea, the
highest peak in the islands, and spent a week
at its summit.

Soviet expeditions penetrated the Arctic
Ocean north of Russian territory, discovering
a number of islands and breaking a path
through to Bering Strait.

Lincoln Ellsworth, noted explorer, made
several new discoveries in Antarctica, but
appeared to be lost in an attempt to cross
the frozen continent by airplane.

Seismic soundings by the Byrd Expedition
determined the thickness of the ice sheet over
parts of Antarctica.

A large air photo map, comprising the en-
tire state of Connecticut, was completed.

The American Geographical Society of New
York completed the first of a series of North-
ern Labrador map sheets that embrace 5,000
square miles.

The one to one millionth map of His-
panic America by the American Geographi-
cal Society of New York, the largest map-
ping enterprise by a non-governmental or-
ganization, was brought to a conclusion af-
ter 15 years of work.

Addition of daily airplane flights to 15,000
foot altitude at about 20 locations allowed
the U. S. Weather Bureau to combine air
mass analysis with other methods of weather
forecasting as recommended by the Science
Advisory Board.

Mammoth and Dixon Caves in Kentucky
were demonstrated to be part of the same
cave complex, by Dr. E. R. Pohl, technician
of the Emergency Conservation Work.

Lunar tides in the solid earth, altering
the distance between Europe and America
by as much as 63 feet in a year, were shown
to exist by Prof. H. T. Stetson, astronomer,
and Dr. A. L. Loomis, physicist, working in
the latter's private laboratory at Tuxedo,

A device for taking sample cores of sea-
bottom was developed by the Carnegie In-
stitution of Washington, the Geological So-
ciety of America and the du Pont Powder
Company.

Fossil-bearing rock specimens, picked up
by dredging off the northern Atlantic sea-
board, upset the long held belief that the sea
bottom in this region has had a long period
of stability. (Turn to page 394)
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A fulgurite, or “lightning stone,” 23 feet
long was mounted and placed on display at
the University of Chicago.

Iceberg numbers in the Grand Banks re-
gion were “just about average” this year, the
Hydrographic Office of the U. S. Navy stated.

Fossils of very early mammals, possibly in-
cluding ancestors of the primates, were dis-
covered in the West by three expeditions, re-
spectively from Princeton University, St. Louis
University, and the American Museum of
Natural History.

Peking Man, one of the earth’s earliest in-
habitants, used redbud wood in his hearth-
fire, studies by Dr. Ralph W. Cheney and
Lyman H. Daugherty, Carnegie Institution
of Washington, disclosed.

The U. S. National Museum acquired re-
mains of a fossil flying reptile in Texas, and
fossil collections of dinosaurs, including bird-
footed types in Montana, and primitive mam-
mals in Wyoming.

Death Valley vielded fossils of a titano-
there to an expedition from the California
Institute of Technology.

Bones of an extinct peccary, a pig-like ani-
mal, were found in excavating for a new
postofice in St. Louis.

A fossil louse 30 million years old was
discovered in oil shale, by scientists of the
U. S. Geological Survey.

Five fossilized skeletons of extinct sea-cow-
like animals were found in Sakhalin by Dr.
Ko Nagao, Japanese paleontologist.

The largest trilobite fossil on record, more
than two feet long, was found by Irving G.
Reimann, Buffalo Museum of Science.

A veritable “mine” of insect fossils was
discl{wered on the Arctic coast of the U. S.

Fossils of hitherto unknown kinds of ex-
tinct mammals were found in an unexplored
part of Patagonia by Dr. George Gaylord
Simpson, American Museum of Natural His-
tory.

Among noteworthy fossil finds were the
skull of a freshwater shark in New Mexico,
a giant turtle and a mosasaur in Alabama,
elephants in Georgia and Oklahoma, a cat-
like animal in Wyoming, a whale skull in
California, and an opposum in Colorado.

Studies tracing the descent of hippopotami
and giraffes, now found only in Africa, were
completed at the American Museum of Nat-
ural History, New York City, by Dr. Edwin
H. Colbert, using fossils collected in India’s
Siwalik Hills.

A decline of birthrate of all classes during
the economic depression, but a birthrate high-
er for those on relief than for those in bet-
ter circumstances. was discovered from a
survey by Drs. Frank W. Notestein and Clyde
V. Kiser, Milbank Memorial Fund, who
ascribe the differential to differences in birth
control practices.

The number of persons over 65 years of
age in the United States will increase from
7,500,000 to 17,000,000 by 1980, it was es-
timated by President Roosevelt's Committee
on Economic Security; a much higher fig-
ure, 25,000.000, was the estimate of Drs.
Louis I. Dublin and Alfred J. Lotka, Metro-
politan Life Insurance Company.

A movement of American population dur-
ing the depression toward poor farming re-
gions in contrast to the previous movement
toward cities, and a movement of industry
from big cities and small towns toward me-
dium sized communities near large cities,
was found by Dr. Carter Goodrich and Dan-
iel Creamer, Study of Popuiation Redist:ibu-
tion.

SCIENCE

LIGHT ON THE ROAD

A new type highway lighting system pro-
vides for a continuously illuminated road
without glare for the motorist’s eyes. The
installation is being demonstrated on a
mile-and-a-quarter stretch near Cleveland.

Engineering

A new system of ultra-short wave radio
transmission which is less subject to static
was developed by Major Edwin H. Arm-
strong, professor of electrical engineering,
Columbia University.

A commercially practical method of ap-
plying non-corrosive coating of aluminum on
iron and steel was patented by Prof. Colin
G. Fink, Columbia University.

“Coaxial” cable, which will carry 240 tele-
phone talks or a high-grade television cir-
cuit, was announced by the Bell System.

Electric power transmission by direct cur-
rent, employing vacuum tubes, was announced
by General Electric laboratories.

Maine’s Passamaquoddy Bay tide power
project was begun.

The first section of Moscow’s subway, sev-
en miles in length, was opened for use af-
ter two years of construction.

A new type of color film for 16 mm home
movies, which does not require a special
filter and consists of five layers sensitive to
red, green and blue-violet light, was intro-
duced by the Eastman Kodak Company.

The liner Normandie established new rec-
ords for crossing the Atlantic, westward on
June maiden vovage in 4 days, 11 hours, and
42 minutes, eastward in 4 days and one
hour.

The highway bridge at Grand Coulee Dam
was the first structure completed on the Co-
lumbia River project.

The $8,000,000 Little Belt bridge connect-
ing Jutland and Fuenen Island in Denmark
was opened for traffic.

First traffic was begun over the Zambesi
River railroad bridge in Africa which has a
length of 12,064 feet, said to be the longest
in the world.

The new automobile traffic tunnel beneath
the Hudson River at West 39th Street, New
York City, was “holed through.”

The “voice mirror,” which records speech
on a magnetic tape and immediately plays it
back to the speaker, was demonstrated by
Bell Telephone Laboratories.

Talking around the world was at last ac-
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complished when speakers in adjoining rooms
in New York conversed over a wire and ra-
dio circuit.

A new alloy of iron, aluminum, nickel and
cobalt, and named Alnico, was announced by
General Electric as a powerful permanent
magnet material.

Electrification of the Pennsylvania Rail-
road from New York to Washington was
completed.

A new type of heavy tungsten alloy was
developed in England for making more com-
pact “bomb” shields for radium in place of
the lead shields now used.

First motion pictures ever taken of com-
bustion of flame inside Diesel engine were
made by A. M. Rothrock, National Advisory
Committee for Aeronautics scientist.

New sound detectors invented for the U.
S. Army were claimed to detect an airplane
12 miles away.

Construction was under way in Great Brit-
ain on a new non-magnetic ship to replace
the lost Carnegie of the Carnegie Institution
of Washington in the field of world-wide
marine magnetic surveys.

A sailboat with revolving mast, no boom
or foresail was invented by Dr. Fredrik
Ljungstrom, Swedish engineer, and promises
to revolutionize small boat sailing.

A new type of telephone transmitter with
low noise level and freedom from line noises
was developed by the Bell Telephone Lab-
oratories.

A machine with a “memory,” which makes
complete records of such quick happenings
as lightning strokes before, during and after
they occur, was developed at the General
Electric Research Laboratory.

A system of high detail television was be-
gun experimentally by the Radio Corporation
of America.

Ultra-short radio waves were sent a rec-
ord distance in tests between London and
Buenos Aires, over 6,000 miles.

A new type electric motor, which runs on
alternating current but has variable char-
acteristics of a direct current motor, was an-
nounced by Dr. E. F. W. Alexanderson, Gen-
eral Electric engineer.

More Diesel-electric powered trains or rail
cars were placed in operation.

A new high temperature for commercial
electric furnaces, 3,000 degrees centigrade,
was obtained in the new rotating type devel-
oped by M. Henri George, Electrothermal
Laboratory, Paris.

A process of printing from rubber plates
was developed by the B. F. Goodrich Rubber
Company.

New developments in the construction of
secondary highways for light traffic included
the use of salt as a binder and of cotton
webbing to prevent wrinkling of the sur-
face.

A garbage grinding device which aids_ dis-
posal of kitchen waste down the sewer drain
was introduced by the General Electric Com-

any.

P Vs(”aterproof wood, embalmed clear to its
center with wax, was developed at the U. S.
Forest Products laboratory.

Patent No. 2,000,000, which is for the con-
struction of rubber tires for railroad trains,
was awarded by the U. S. Patent Office.

Medical Sciences

The virus that causes the plant disease, to-
bacco mosaic, was isolated by Dr. W. M.
Stanley, Rockefeller Institute, Princeton, N.
J., as a crystalline protein, thus, according to
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Dr. Stanley, characterizing a new class of
disease-producers and indicating that viruses
may not be living substances in the sense
that bacteria, plants and animals are.

Identification of the virus of human in-
fluenza and its cultivation outside the body
were reported by Drs. Thomas Francis, Jr.,
and T. P. Magill of the Rockefeller Institute.

First definite evidence of a vitamin partici-
pating directly in a physiological process was
found by Dr. George Wald, Harvard Uni-
versity, who found vitamin A in the eye’s
retina and active in vision.

Relief and apparent cure of a fatal type
of high blood pressure by surgical operation
was reported by a number of surgeons, work-
ing independently and using different surgi-
cal technics, among them Dr. Alfred W. Ad-
son, Mayo Clinic; Dr. Max M. Peet, Univer-
sity of Michigan Medical School; Dr. Irvine
H. Page, Hospital of Rockefeller Institute
for Medical Research; and Dr. George J.
Heuer, New York Hospital.

Study, at many research centers, of electri-
cal impulses generated by brain activity and
known popularly as “brain-waves” shows that
brain activity, like heart activity, is constant
but unlike heart activity, proceeds at differ-
ent rates during sleeping, waking, and men-
tal processes; that epilepsy is a sort of neuro-
logical storm set off by stimulation of a con-
vulsion-causing brain center; that different
kinds of brain activity occur under different
anesthetic agents; and promises much future
information about mental processes in health
and disease. Scientists engaged in this re-
search were: Drs. F. A. Gibbs, E. L. Gibbs,
H. Davis, E. L. Garceau, A. Forbes, A. J.
Derbyshire, B. Rempel, E. Lambert, Harvard
University; Drs. H. H. Jasper and L. Car-
michael, Brown University; Dr. A. L. Loo-
mis and Garret Hobart, Loomis Laboratories,
Tuxedo Park, N. Y.; and Prof. E. Newton
Harvey, Princeton University.

Electrical impulses generated in the brain
during sleep and dreams are paralleled in the
case of deaf-mutes by similar impulses in
the hands and arms, which they use in
speech, experiments by Dr. Louis W. Max,
New York University, disclosed.

A substance that can be applied to the out-
side of teeth to relieve pain during drilling
and other dental procedures was announced
by Dr. L. L. Hartman, Columbia University.

Dr. William H. Howell, emeritus profes-
sor of physiology, Johns Hopkins University,
discovered that the blood platelets are form-
ed in the lungs by giant cells called me-
gacaryocytes.

Heart muscle tone is the chief factor in-
fluencing the blood flow through the heart’s
arteries and should be considered in pre-
scribing drugs for heart disease due to oc-
clusion of these arteries, Dr. William B.
Kountz, Washington University School of
Medicine, reported.

Choline, produced by the pancreas, is a
vitamin essential for liver function and prob-
ably an important factor in control of di-
abetes, Dr. C. H. Best, co-discoverer of in-
sulin, and Dr. M. Hershey and Miss M. E.
Huntsman, all of the University of Toronto,
found.

Relief of several cases of hitherto hope-
less Pick’s disease by surgical removal of
part of the pericardium was reported by Drs.
Paul D. White and E. D. Churchill, Massa-
chusetts General Hospital, Boston.

A new hormone, enterogastrone, produced
by the upper intestinal walls, which may aid
treatment of stomach ulcer because it inhib-
its stomach activity, was announced by Prof.

A. C. Ivy, Northwestern University Medical
School.

Synthetic production of male sex hormones
was reported by Dr. L. Ruzicka, Zurich,
Switzerland.

Evidence presented by Dr. L. G. Rown-
tree and colleagues indicates that extract of
pineal gland causes precocity of sexual de-
velopment and premature cessation of body
growth.

First scientifically controlled test of the
Park-Brodie infantile paralysis vaccine was
made by U. S. Public Health Service on over
1,000 children during the North Carolina
epidemic, but was inconclusive as no cases
developed in either control or vaccinated
groups.

A slight drop in the cancer deathrate ap-
peared in life insurance statistics for the first
nine months of 1935.

Length of life can be predicted by meas-
uring change of the eye lens’ power of ac-
commodation, early presbyopia indicating
probability of a shorter than average life,
Dr. Felix Bernstein, Columbia University,
found from research on thousands of indi-
viduals in Germany.

Progress in cancer research was marked by
chemical studies of cancer producing sub-
stances; one of these, methylchloranthrene,
was made synthetically by Prof. Louis F.
Fieser and M. Fieser, E. B. Hershberg, M.
Newman and A. M. Seligman, Harvard Uni-
versity; discovery of two new cancer-produc-
ing chemicals, tetraphenyl - methane and
triphenylbenzene, by Prof. Avery A. Mor-
ton and Dr. Daniel B. Clapp, Massachusetts
Institute of Technology, and Dr. Charles F.
Branch, Evans Memorial Hospital, Boston,
show that the production of cancer by pure
hydrocarbons is much more general than sup-
posed.

Discovery that the female sex hormone pro-
duces tissue changes similar to beginning
stages of cancer furnished evidence of a
long-suspected but unproved relation between
sex and cancer to Prof. J. B. Collip and Drs.
H. Selye and D. L. Thomson of McGill Uni-
versity.

Inoculating cancer cells into the skin in-
stead of under it made mice immune to can-
cer, Prof. Alexandre Besredka and Dr. Lud-
wik Gross of the Pasteur Institute, Paris, re-
ported.

Discovery, in connective tissue tumors, of
sex hormones which definitely influenced
growth of the tumor indicated to Drs. Charles
F. Geschickter and Dean Lewis, Johns Hop-
kins Hospital and University, that a con-
nection may exist between sex and cancer.

Further support of the idea that heredity
plays a part in cancer was seen by Dr. Ray-
mond E. Militzer, Pondville Hospital, Massa-
chusetts Department of Public Health, in the
first known cases of simultaneous occurrence
of stomach cancer in identical twins.

Isolation of the active principle of ergot,
drug used in childbirth, was announced by
several investigators, working independently.

A new amino acid, alpha-amino-beta-hy-
droxybutyric, essential for growth and life,
was discovered, identified and prepared syn-
thetically by Dr. William C. Rose and asso-
ciates, Dr. H. E. Carter, Richard H. McCoy
and Madelyn Womack, University of Illinois.

A substance which checks the action of the
important digestive enzyme, trypsin, was dis-
covered, isolated and prepared in pure crys-
tal form by Drs. John H. Northrop and M.
Kunitz, Rockefeller Institute for Medical Re-
search, Princeton, N. J.

Ventricular fibrillation, fatal heart condi-
tion, and auricular fibrillation, another grave
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heart disorder, may be caused by the external
nerves of the heart, researches by Drs. Louis
H. Nahum and H. E. Hoff, Yale School of
Medicine, revealed.

Ultraviolet rays, heat and calcium salts are
three interrelated factors in the production
of cataract, Dr. Janet Howell Clark, Johns
Hopkins School of Hygiene and Public
Health, found.

Maternal instinct in young rats is due to
the influence of prolactin. pituitary gland hor-
mone, and can be aroused in young virgin
rats by injections of this hormone, Drs. Oscar
Riddle, Ernest L. Lahr and Robert W. Bates,
Carnegie Institution of Washington found.

Effect on the body of thyroid gland hor-
mone and thyroid stimulating hormone o
the pituitary gland is greatly influenced by
temperature, lowered metabolic rate being
produced by either of these hormones when
given at 59 degrees Fahrenheit, Drs. Oscar
Riddle, Ernest L. Lahr and Robert W. Bates,
Carnegie Institution of Washington. found.

Important aid for the treatment of liver
disease and for preparing patients suffering
from fatty livers for operation was the dis-
covery by Drs. J. L. Bollman and F. C. Mann,
Mayo Clinic, that the composition of the liv-
er can be varied within wide limits by diet.

Breeding experiments with mice, reported
by Dr. E. C. MacDowell, Carnegie Institu-
tion of Washington, indicate that occurrence
of leukemia, cancer-like condition of white
blood cells. is increased through inheritance
on the maternal side.

A method for keeping glands and possibly
other organs alive outside the body by feed-
ing a blood substitute by a mechanical “heatt”
was reported by Dr. Alexis Carrel, Rocke-
feller Institute, and Col. Charles A. Lind-
bergh. )

Cause of the paralytic disease, multiple
sclerosis, may be clotting of blood in the
small veins of the brain. possibly as a result
of infection, researches bv Drs. Philip Solo-
mon, Mary E. Dailey and Tracy J. Putnam,
Harvard Medical School, indicated.

The world’s record smallest viable baby,
weighing one pound at birth, was born in
El Paso, Texas. .

Putting a specially prepared fat or olive
oil mixture into the veins is a new method
developed by Drs. L. Emmett Holt, Jr., Her-
bert C Tidwell and T. F. McNair Scott,
Johns Hopkins Hospital, for treating babies
suffering from severe nutritional disorders.

A new function of the pituitary gland, con-
trol of the reticulo-endothelial system, which
is concerned with production of new blood
cells and destruction of old ones, was indi-
cated in experiments of Prof. E. C. Dodds,
Courtauld Institute of Biochemistry, and Dr.
R. L. Noble, London.

First part of the human brain to develop
is the area conttolling what scientists call
the body sense, Dr. Frederick Tilney and as-
sociates at the Neurological Institute, New
York City, found in a study of the correla-
tion between brain development and human
behavior.

New evidence for the resonance theoty of
hearing was found bv Dr. Elmer Culler, Uni-
versity of Illinois, and Dr. S. S. Stevens, Har-
vard, who, working independently, mapped
the basilar membrane, locating experimentgilly
the areas where each frequency range is pick-
ed up.

Very intense noise causes deafness for
pitches other than that of the stimulus and
injury in the ear’s organ of Corti at points
not involved in picking up moderate tones of
similar pitch, researches at Harvard, Clark,



396

and Princeton Universities indicated, provid-
ing evidence that the resonance theory of
hearing may need modification.

Evidence that the stimulus to the nerve
of hearing is chemical and not electrical was
obtained in researches bv Drs. A. J. Derby-
shire and H. Davis, Harvard Medical School.

A loud high-pitched sound produces more
ear strain and greater loss of hearing if it is
interrupted every second instead of being
continuous, Dr. Elmer Culler and Glen Finch,
University of Illinois, reported.

Chemical analysis of crystals of the fertil-
ity vitamin, E, show it to be a quite com-
plex higher alcohol, Drs. H. M. Evans, O.
H. Emerson and G. A. Emerson, University
of California, reported.

An international clearing-house for serums
used in treating, diagnosing or preventing
disease was established at the Royal Danish
Serum Institute, Copenhagen, by action of
the Congress of Biological Standardization in
connection with the League of Nations Hy-
giene Congress.

First step toward a simpler, cheaper and
safec method of making Rocky Mountain
spotted fever vaccine was apparently taken
by Dr. R. E. Dyer and Ida A. Bengtson, U.
S. National Institute of Health, when they
succeeded in growing the virus of this fatal
disease on chick embryos.

A new, physiological approach to methods
for correction of stuttering was suggested bv
the finding of Hazle Geniesse, Universitv of
Michigan, that walking on all fours enabled
stutterers to speak normally.

Physics

A new value for the atomic weight of hy-
drogen at 1.0081 instead of 1.0078 was de-
termined by Prof. M. L. E. Oliphant, A. E.
Kempton and Lord Rutherford, Cavendish
Laboratory, Cambridge University, on the
basis of atomic bombardment experiments.

By squeezing materials with pressures as
high as’a million pounds to the square inch
while twisting them, Prof. P. W. Bridgman,
Harvard University, is duplicating in the
laboratory some conditions found within the
earth which may account for the synthesis of
strange compounds at ordinaty temperatures.

The National Advisory Council on Ap-
plied Physics was formed to promote the
wider use of physics in industry.

Preliminary stages of a new theory of phys-
ics which will link relativity with quantum
theory in explaining atom happenings were
devised by Prof. Albert Einstein and Dr. N.
Rosen of the Institute for Advanced Study
at Princeton, N. J.

Controversy continued over the new theory
of relativity announced by Sir Shah Sulaiman,
Indian justice and mathematician, which
seeks to link the concepts of Newton and
Einstein; criticism was advanced by D. R.
Hamilton, Princeton mathematician, and the
critique in turn was challenged by Sir Shah.

General agreement among scientists that
a considerable amount of the incoming cosmic
raidiation is of an electrified particle nature
was announced during 1935, but whether the
initial rays are chiefly photons or particles is
still a topic of debate.

A new yardstick for measuring the earth’s
velocity relative to th rest of the universe
may be the variation in cosmic ray intensity,
according to a theory advanced by Prof. Ar-
thur H. Compton, University of Chicago.

The magnetic field of the earth is lopsided,
Dr. R. A. Millikan and H. Victor Neher,
California Institute of Technology, deter-

mined from a precision sea-level survey of
cosmic ray intensities made on ten different
ships sent on voyages all over the world.
Prof. M. S. Vallarta, Massachusetts Institute
of Technology gave a theoretical interpreta-
tion of this phenomenon.

High altitude experiments on Mexican
mountain tops gave Dr. Thomas H. Johnson,
Bartol Research Foundation, further verifica-
tion for the concept that the earth has a mag-
netic shadow.

Important observations of cosmic rays were
made at the top of Pike’s Peak by Drs. C. D.
Anderson, R. A. Millikan, and S. H. Nedder-
meyer.

A new explanation of the origin of cosmic
rays which considers the rays as free particles
in space which have been increasingly acceler-
ated on their unimpeded journey to measure-
ment on the earth was announced by Prof.
E. A. Milne, Oxford University, England.

By a technique comparable with determin-
ing a hurricane’s force by the amount a ship
might be blown off its course, Prof. W. F.
G. Swann and Dr. W. E. Danforth, Bartol
Research Foundation, are using cosmic rays
to study the strength of magnetism within a
magnet.

By bombarding the light element lithium
with protons, Prof.- C. C. Lauritsen and co-
workers, California Institute of Technology,
produced 16,000,000 electron volt gamma
rays, six times as piercing as the strongest of
those produced bv natural terrestrial sources.

Synthetic radiosodium, hailed as a possi-
ble substitute for radium in the treatment of
cancer by radiation therapy, was made in
increased amounts by Prof. E. O. Lawrence,
University of California.

A giant X-ray tube for use with the great
7,000,000 volt electrostatic generator is be-
ing developed by Prof. Robert Van de
Graaff of Massachusetts Institute of Tech-
nology.

Using a vacuum rotor, Dr. J. W. Beams,
University of Virginia, created forces, 7,000,-
000 times as great as gravity for use in sep-
arating isotopes.

Evidence that the base of the stratosphete
varies from 4.7 miles to 7.5 miles above the
earth within a day was obtained by sounding
balloon investigations carried on by Massa-
chusetts Institute of Technology scientists at
St. Louis, Mo.

Samples of the air 13 miles above the
earth were obtained by the stratosphere bal-
loon Explorer II and in England with small-
er sounding balloons.

Three-dimensional X-ray pictures were
produced by Dr. O. Russo, State Roentgen
Institute, Moscow.

Further research on rockets at Clark Uni-
versity indicated a way to permit rocket flight
in the stratosphere without the necessity of
carrying liquid to burn the rocket fuel.

A new record for the “coldest cold” was
set at only five one-thousandths of a degree
above absolute zero by Prof. W. J. De Haas,
Levden University.

Temperatures of 1,700 degrees Fahrenheit
150 miles above the earth are needed to ex-
plain the results of radio reflection experi-
ments from the ionized lavers there, Prof. E.
V. Appleton, University of London, found.

Another radio reflecting layer high above
the earth at an altitude of 35 miles, called
the D layer, was discovered by the Indian
scientist Mitra P. Syam.

High velocity air currents in thunderstorms
help to produce lightning by separating posi-
tive and negative ions in the atmosphere, Dr.
Ross Gunn, Naval Research Laboratory,
found.
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Enormous voltages are not necessary to
lightning, according to high speed photo-
graphs taken by Drs. B. F. J. Schonland, D.
J. Malan and H. Collins, South African sci-
entists, who note the stroke proceeds by series
of steps.

A new instrument developed by Dr. Harry
H. Hall, Cruft Laboratory, Harvard, analyzes
the quality of sound in four seconds instead
of several days as required by older methods.

A world-wide survey of natural radioac-
tivity was proposed by Dr. V. 1. Vernadsky,
U.S.S.R. Academy of Sciences, as an aid in
determining the distribution of rocks of va-
rious geologic ages and in locating helium
deposits.

A new type of alternating current bolo-
meter for measuring minute amounts of
radiation, which overcomes the handicaps
of sensitive galvanometers used previously,
was developed by Prof. P. H. Moon, Massa-
chusetts Institute of Technology.

Psychology and Psychiatry

If the brain's motor area is injured dur-
ing infancy, other parts of the brain and
nervous system can assume its functions, but
the association area cannot delegate its func-
tions, Drs. Carlyle F. Jacobsen and George
M. Haslerud of Yale found.

Memory for long past events is an en-
tirely different process from memory that
enables holding in mind different aspects
of a problem during solution; former re-
mains unimpaired and latter is lost with
injury to the brain’s association areas, Dr.
Carlyle F. Jacobsen of Yale found, in studies
of the animal brain.

Adults can learn faster than children, and
a man of 65 can expect to learn more per
hour than he could at 8 or 10, Dr. Edward
L. Thorndike, Teachers College, Columbia
University, reported.

Dull children continue to grow mentally
just as long as do bright children, and both
continue development up to the age of 20
or more, Dr. Frank N. Freeman, University
of Chicago, concluded from repeated test-
ing of a large number of children.

The most fruitful years for scientific and
other creative work come before the age of
40, Dr. Harvey C. Lehman, Ohio Univer-
sity, found from statistical study of great
men.

A repetition, with girls (Florie and Mar-
gie), of the twin experiment in which one
child was given training while the other
was left unstimulated, confirmed previous
findings (Jimmy and Johnny) that learning
of certain skills depends upon maturity as
well as on opportunity to learn, Dr. Myrtle
B. McGraw, Babies Hospital, New York,
reported.

Dr. W. F. Windle, Northwestern Univer-
sity Medical School and Drs. L. Carmichael
and C. S. Bridgman, Brown University, in-
dependently established that, at least in cer-
tain mammalian fetuses, the first responses
are reflex in character and do not involve
general behavior, as previously supposed.

Canaries learned songs while sound-
proofed from other birds, demonstrating to
Prof. Milton Metfessel, University of South-
ern California, that self-teaching is possible
when the learner works toward no pattern
or finished goal.

That learning is possible without doing
was demonstrated by Dr. Paul H. Settlage,
University of Wisconsin, when animals under
influence of sodium amytal formed condi-
tioned reflexes although prevented by the
drug from practice while learning.
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A conditioned reflex remains permanent
only if the incentive for its performance con-
tinues, according to results of Prof. Elmer
Culler and Glen Finch, University of Illinois.

Man learns to stand erect by a roundabout,
process of development, Dr. Helen Thomp-
son, Yale University, found.

Study of the human voice by electrical
methods was pursued in the attempt to ac-
count for differences in timbre and pro-
nunciation by Drs. A. Gemelli and G. Pas-
tori, Italy.

Cats that have lost the entire visual cortex
can discriminate brightness differences nor-
mally under general dark-adapted conditions
but not under general light-adapted condi-
tions, Dr. K. U. Smith, Brown University,
demonstrated.

New knowledge of how colors are per-
ceived was obtained by Drs. C. H. Graham,
L. A. Riggs, H. K. Hartline, and E. H. Kemp,
by measuring electric potentials on the eye’s
retina.

The Psychometric Society, composed of
those interested in mental measurement, was
formed at the meeting of the American Psy-
chological Association and will be affiliated
with that organization.

General mind-power (“G” to psychol-
ogists) underlies all abilities except physical
strength and fancifulness, Prof. Charles
Spearman, University of London, found by
applying 92 tests to 1200 students.

Social smiling in the infant is not instinc-
tive but is a learned or conditioned, response
to the person or thing which relieves discom-
fort or distress, Dr. Wayne Dennis, Univer-
sity of Virginia, and Mrs. Dennis concluded
from study of their twin babies.

Mental examination for infants under one
year old was shown to be practical as a rou-
tine in child placing by Dr. Kenneth H.
Rogers, University of Toronto.

The greatest number of very superior chil-
dren come from middle-class parents, al-
though professional people contribute more
geniuses in proportion to the size of that
group, Prof. Edward A. Lincoln found from
study of 3,000 school children at the Har-
vard Psycho-Educational Clinic.

Normal intelligence in a 9-year-old boy
whose head was smaller than that of a nor-
mal one-year-old infant was reported by Dr.
Wilbert S. Ray, New Jersey State Hospital.

Happily married couples come from homes
with happy parents, and have common in-
terests outside the home, Drs. Lewis M. Ter-
man and Paul Buttenwieser, Stanford Uni-
versity, found from a survey of California
marriages.

Altruism and cooperation are possible
among apes, Dr. H. W. Nissen and M. P.
Crawford, Yale Laboratories of Comparative
Psychobiology, found in experiments in which
chimpanzees shared the food they gained by
cooperative labor.

The first chimpanzee having a mother born
and raised under scientific observation was
born at the Yale Laboratories of Comparative
Psychobiology.

Completion of the first year of life by the
only known chimpanzee twins was reported
by Dr. Robert M. Yerkes and Michael 1.
Tomilin, Yale University’s Laboratories of
Comparative Psychobiology, who found that
the mother discriminated in favor of the
weaker twin in a manner never observed
among lower mammals.

Research films in psychology were officially
recognized as belonging to the scientific liter-
ture of this field and film abstracts were pub-
lished in the Psyckological Abstracts.

A movement by psychiatrists against the

FROM A DINOSAUR’S GIZZARD

Lee Stokes, junior at Brigham Young Uni-
versity at Provo, Utah, collects dinosaurs;
he thinks he has the best dinosaur collec-
tion outside the big museums. Here he is
shown holding a double handful of *‘stom-
ach stones’” found with a dinosaur skele-
ton. The big reptiles swallowed hard rocks
as present-day chickens do pebbles, and for
the same purpose—to grind up the food
which they probably gulped down whole.

insanity of war was initiated when the
Netherlands Medical Association’s Committee
on War Prophylaxis sent to statesmen of the
world a warning against “war psychosis,”
signed by 339 psychiatriscs of 30 nations.

Removal of all but a small portion of the
frontal area of the brain with no impair-
ment of intelligence in the patient, but
increased concentration or perseveration, was
the result of an operation performed by Dr.
Glen Spurling, University of Louisville, and
reported by Dr. S. Spafford Ackerly.

A fund of $55,000 for research in dementia
precox was established by the Scottish Rite
Masons of northern United States for admin-
istration by the National Committee for Men-
tal Hygiene.

Manic depressive insanity has two under-
lying hereditary factors, “cyclothymic’ and
“activating,” each widely distributed in hu-
man beings, but both necessary in combina-
tion to produce the disease, Dr. Aaron J.
Rosanoff, Leva M. Handy and Isabel Rosan-
off Plesset concluded from examination of
90 pairs of twins at the Los Angeles Diag-
nostic Clinic.

Evidence that the mental disease schizo-
phrenia affects body as well as mind is af-
forded by the failure of patients to react
normally after a cold water plunge, Drs.
Isidore Finkelman and W. Mary Stephens,
Elgin, Ill., State Hospita! reported.

Further evidence that thie mental disorder,
schizophrenia, may be due to defective brain
oxidation was preserted by Drs. J.
Looney and H. Freeman, Worcester Hospital,
who showed that not only is the rate of
blood flow diminished but the volume of the
blood is less than normal.

Senility was explained on a new physio-
logical basis as a result of comparison with
a similar mental condition, Alzheimer's dis-
ease, by Drs. David Rothschild, Foxborough,
Mass., State Hospital, and Jacob Kasanin,
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Rhode Island State Hospital for Mental
Diseases.

Sodium rhodanate is useless for treating
mental disease, Dr. Purcell G. Schube, Bos-
ton State Hospital, found from experience
with 75 patients,

Prolonged use of alcohol may cause loss
of intelligence, Dr. Harry C. Mahan, War-
ren State Hospital, reported.

Alcoholism more often results from pam-
pering by mothers than from alcoholism in
fathers, study of 100 male alcoholics at
Bloomingdale Hospital revealed to Dr. James
H. Wall.

The first U. S. Narcotic Farm with a ca-
pacity of 1,000 beds for the care and treat-
ment of narcotic addicts from Federal penal
institutions and voluntary addict-patients was
opened by the U. S. Public Health Service
on May 25 with about 300 addict prisoners
as the first patients.

The value of a short course of treatment
at a clinic for mild cases of mental disease,
especially anxiety states, was reported after
a follow-up study of 500 cases by Dr. Mary
C. Luff, Institute of Medical Psychology,
London.

Training in spontaneity, as used in train-
ing dramatic actresses, is a new technique
for reclaiming delinquent girls for useful
living, Dr. Jacob L. Moreno and Helen Jen-
nings, New York Training School for Girls,
reported.

Suggestion combined with electric currents
or anesthesia effected almost instantaneous
cures of hysterical paralysis similar to the
“miraculous” cures of faith healers, Dr.
Abraham Myerson, Boston State Hospital.
reported.

Rewards and Recognitions

The Nobel Prize in medicine for 1935
was awarded to Prof. Hans Spemann, of
Freiburg, Germany, for his researches on
the minute embryonic cells from which ani-
mals develop.

The Nobel Prize in physics for 1935 was
awarded to Dr. James Chadwick, of Liver-
pool University, for his discovery while at
Cavendish Laboratory, Cambridge, of the
neutron, one of the three ultimate particles
of all matter; the 1934 prize in physics being
added to the Nobel fund.

The Nobel Prize in chemistry was granted
to Prof. J. Joliot and his wife Mme. Irene
Curie-Joliot for their joint discovery of
artificial radioactivity and manufacture of
new radioactive elements; the first occasion
on which this prize has been awarded to the
daughter of a Nobelist.

Dr. Willard M. Allen, University of Ro-
chester, was honored for his research on
progestin, female sex hormone, by being the
first recipient of a $1,000 prize awarded by
Eli Lilly and Co. to youthful biological
chemists.

Dr. Joseph S. Ames, Johns Hopkins Uni-
versity, was awarded the Langley medal for
Aerodromics of the Smithsonian Institution
for the great advancement of aviation result-
ing from researches conducted by the National
Advisory Comimittee for Aeronautics under
his direction.

The gold medal of the American Insti-
tute was awarded to Dr. Carl D. Anderson,
California Institute of Technology, for dis-
covery of the positron.

Dr. Serge Androp, Ohio Hospital for Epi-
leptics, Gallipolis, Ohio, was awarded a
$3,000 prize by the Eugenics Research Asso-
ciation for research on the probability of
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commitment for mental disorder based on
family history.

On his 50th birthday, Prof. Neils Bohr
was honored by a gift of half a gram of
radium for his researches upon the constitu-
tion of matter.

Dr. Isaiah Bowman, president of Johns
Hopkins University, received the first award
of the Bryant Gold Medal of the Geograph-
ical Society of Philadelphia.

Dr. J. McKeen Cattell was honored with
a parchment testimonial presented to him by
the American Psychological Association for
his distinguished services to psychology.

The Daniel Giraud Elliot medal of the
National Academy of Sciences was awarded
to Dr. James P. Chapin, American Museum
of Natural History, for his researches on Bel-
gian Congo birds.

Dr. Karl T. Compton, president of Massa-
chusetts Institute of Technology, was_elected
president of the American Association for
the Advancement of Science for 1935.

Erection of a monument on the Galapagos
Islands honored Darwin on the 100th anni-
versary of his early researches leading to the
theory of evolution.

Dr. C. J. Davisson of Bell Telephone
Laboratories was awarded the Hughes Medal
of the Royal Society for his discovery, jointly
with Dr. L. H. Germer, of electron diffrac-
tion.

E. I. du Pont de Nemours and Company
was honored by the journal Chemical and
Metallurgical Engineering for achievement in
the fields of synthetic rubber, synthetic
camphor, and organic chemistry.

Dr. William Frederick Durand, professor
emeritus of mechanical engineering, Stqn-
ford University, was awarded the John Fritz
Gold Medal by a group of engineering socie-
ties and also the Guggenheim aviation award,
for his researches in hydrodynamics and aero-
dynamics. .

The Franklin Medal of the Franklin Insti-
tute was awarded to Prof. Albert Einstein
for researches on relativity and the photo-
electric effect, and, also to Sir John Ambrose
Fleming for his invention of the thermionic
valve named for him.

The Sedgwick Memorial Medal awarded
by the American Public Health Association
for distinguished service in public health was
granted to Dr. Haven Emerson, College of
Physicians and Surgeons, Columbia Univer-
sity.

Dr. Raymond M. Fuoss, Brown University,
received the American Chemical Society’s
$1,000 award for research in pure chemistry
conducted by chemists under 31 years old.

The Agassiz medal for oceanographv of the
National Academy of Sciences was conferred
on Prof. Haakon Rasberg Gran, of Oslo.

Prof. John H. Gregory, Johns Hopkins
University, was awarded the medal of the

SOME ENIGMAS OF
MODERN SCIENCE

by Guy Clinton
asks for a reconsideration of some current-
ly accepted postulates and theories. Your
bent for philosophical thought will be
stimulated. Price: cloth bound, 80c; paper
bound, 60c. Popular demand has nearly
exhausted the first edition.

Published by author
Send orders to Retail Book Department,
Science News Letter, 2101 Constitution
Avenue, Washington, D. C.

American Society of Civil Engineers for an
original paper.

The Collier Trophy in aviation was
awarded to Capt. Albert F. Hegenberger for
his development of blind landing equipment.

Dr. Samuel L. Hilton, Washington, D. C.,
was awarded the Remington medal by the
New York Branch, American Pharmaceutical
Association.

Dr. Frederick Webb Hodge, director of
the Southwest Museum, was honored upon
completion of 50 years of research on Ameri-
can prehistory by creation of a fund for pub-
lishing works on American anthropology.

Dr. Frank B. Jewett, president of the Bell
‘I'elephone Laboratories, received the Faraday
Medal of the Institution of Electrical Engi-
neers.

Dr. Vernon Kellogg, secretary emeritus of
the National Research Council, was elected
honorary vice-president of Science Service.

The $1,000 prize of the American Asso-
ciation for the Advancement of Science was
awarded to Dr. Vern O. Knudsen, University
of California at Los Angeles, for his experi-
ments with sound in gases affecting audi-
torium design and sound signalling.

Dr. Charles A. Krauss, Brown University,
was awarded the Willard Gibbs Medal of
the Chicago Section, American Chemical So-
ciety, for his research on the theory of solu-
tions.

Dr. Warren K. Lewis, Massachusetts In-
stitute of Technology, was awarded the Per-
kin Medal by five major chemical societies
for his contributions to applied chemistry.

Dr. Frank R. Lillie, University of Chicago,
was elected president of the National Academy
of Sciences and Chairman of the National
Research Council.

Dr. Jacob Goodale Lipman, Rutgers Uni-
versity, and director of the New Jersey Agri-
cultural Experiment Station, received the
Chandler Medal from Columbia University
for his achievements in agricultural chemistry.

Dr. Leo Loeb, St. Louis, was awarded the
John Phillipps Memorial Prize of the Amer-
ican College of Physicians.

Dr. Francis F. Lucas, Bell Telephone Labo-
ratories, received the Wetherill Medal from
the Franklin Institute for development of
a technique of photomicroscopy.

Dr. Frank Burr Mallory, received the
Kober Medal of the Association of American
Physicians.

The Edward Longstreth medal of the
Franklin Institute was awarded to K. B. Mc-
Eachron, General Electric Company, for stud-
ies with artificial lightning up to 10,000,000
volts.

Dr. Karl Mason, Vanderbilt University,
and Dr. S. B. Wolbach, Harvard Medical
School, shared the $5,000 award of Mead
Johnson and Company, in recognition of their
researches on vitamin A.

The Gold Medal of the Royal Astro-
nomical Society of London was awarded to
Prof. E. A. Milne, Oxford, for his work on
radiative equilibrium and theory of stellar
atmospheres.

Robert E. Naumberg, New York, received
the Franklin Institute’s Wetherill Medal for
his visagraph, new method of making printed
matter readable for the blind.

Rev. Julius A. Nieuwland, University of
Notre Dame, was awarded the Gold Medal
of the American Institute and also the Wil-
liam H. Nichols Medal of the New York
Section, American Chemical Society, for his
basic research leading to development of
synthetic rubber,

The American Chemical Society awarded
its Priestley Medal “for distinguished service
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to chemistry” to William Albert Noyes, emer-
itus director of the laboratories of the Uni-
versity of Illinois and founder of “Chemical
Abstracts.”

Dr. William H. Park, director, Bureau of
Laboratories, New York City Health Depart-
ment, was granted the Roosevelt Medal by
the Theodore Roosevelt Memorial Associa-
tion for his contributions to public health,
especially in the conquest of diphtheria.

The Henry Draper medal for astronomy
of the National Academy of Sciences was
conferred upon Dr. J. S. Plaskett, director
of Canada’s Dominion Astrophysical Ob-
servatory, Victoria.

Prof. C. G. Rossby and Prof. H. C. Wil-
lett of the Massachusetts Institute of Tech-
nology were awarded jointly the first Syl-
vanus Albert Reed award of the Institute
of Aeronautical Sciences.

The M. Carey Thomas $5,000 award for
eminent achievement was bestowed on Dr.
Florence R. Sabin, Rockefeller Institute, by
Bryn Mawr.

W. H. Shortt, Exeter, England, and F.
Hope-Jones, London, were awarded the
Wetherill Medal of the Franklin Institute
for their development of the free-pendulum
type precision clock used in standard time
control in England and the United States.

Dr. James E. Shrader, Drexel Hill, Pa.,
received the Franklin Institute’s Wetherill
Medal for invention of a portable apparatus
for recording direction of vibration in three
dimensions.

The stratosphere flyers, Capt. Albert W.
Stevens, and Capt. Orvil A. Anderson, were
honored with the Hubbard Gold Medal of
the National Geographic Society.

Dr. Elihu Thomson, General Electric Com-
pany, was awarded the medal of honor of
the Varein Deutscher Ingenieure, high award
of the German engineering profession.

Dr. L. B. Tuckerman, National Bureau of
Standards, received the Franklin Institute’s
Wetherill Medal for development of an im-
proved optical lever.

The Public Welfare medal of the National
Academy of Sciences was awarded to August
Vollmer, University of California expert in
police administration.

The Cameron Prize of the University of
Edinburgh was awarded to Dr. Julius Wag-
ner-Jauregg, University of Vienna, for his
discoveries on dementia paralytica.

Henry Ellis Warren, Warren Telechron
Company, received the Franklin Institute’s
Wetherill Medal and also the Lamme Medal
of the American Institute of Electrical Engi-
neers for development of electrically regu-
lated clocks.

Dr. Edward R. Weidlein, director of the
Mellon Institute for Industrial Research, re-
ceived the Society of Chemical Industry’s
Medal in recognition of the valuable applica-
tion of chemical research made under his
direction.

A fossil tree, originally identified by the
late Dr. David White was donated by its
discoverer, John Fitts, to the East Central
Teachers College, Ada, Oklahoma, and erect-
ed there in recognition of Dr. White's re-
searches in paleobotany.

Dr. Willis R. Whitney, General Electric
Company, was awarded the Edison Medal of
the American Institute of Electrical Engi-
neers for his contributions, his pioneer in-
ventions, and his inspiring leadership.

The Dana Medal awarded by the St. Louis
Society for the Blind to the friend of the
blind most outstanding in science, letters, and
surgical art, was presented to Dr. William
H. Wilder, Chicago.
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