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Why have hundreds of schools hought GENIAC,

The Electric Brain Construction Kit?

This is the control panel of GENIAC
set up to solve a problem in symbolic
logic analysis.

We think it's because GENIAC is the only kit and text combination that presents the
basic ideas of cybernetics, boolean algebra, symbolic logic and computer circuitry
so simply that a twelve year old can construct what will still fascinate advanced
students.

The partial list of our institutional purchasers below indicates a cross section of our customers.

GENIAC is not only an excellent classroom demonstrator but it provides hours of fun abuilding. As such
it makes a perfect Christmas present for the science minded teen-ager. As a father-son project it can't
be beaten.

GENIAC is sold to all customers on a one week return guarantee. You may actually use it in that time,
returning it as is if you decide not to keep it.

Order yours now only $19.95

Some of the 33 GENIACS you can build from the completely detailed instruction manual are:

LOGIC MACHINES: Comparing; Reasoning; Syllogism Machine; Intelligence Tester. SOME FIRMS AND INSTITUTIONS
GAME PLAYING MACHINES: Tic-Tac-Toe; Nim (Think you can beat the machine?). THAT HAVE ORDERED GENIAC:
ARITHMETICAL MACHINES (Binary and Decimal): Adder; Sub ; Multiplier; Divider; Allis-Chalmers
Arithmetical Carrying. Remington-Rand
T International Business Machines
CODE MACHINES: Secret Coder; Secret Decoder; Combination Locks. Wheeldex Mfg. Co
SIMPLE MACHINES: Burglar Alarm; Automatic Oil Furnace Circuit. ’x:::':'l O’f“g&'::y‘?‘::,::"
PUZZLE SOLVERS: The Space Ship Airlock; The Fox, the Hen, the Hired Man and the Corn; l\"‘l"’":’l" hco““EI "
The Uranium Shipment and the Space Pirates. Phl‘l‘li;.n L:‘;::m,o',ﬁ"‘
ACTUARIAL: Dougles MacDonald’s Will. m:;r.t;:.';:‘mm Co. of America
GENIAC parts are specially manufactured to high tolerance; they include a special six deck Rohr Aircraft Co.
switch of unique design and over 400 components plus a book “GENIACS SIMPLE ELECTRI- ?Pl;’"“;"' 'g‘“’“" State College
CAL BRAIN MACHINES AND HOW TO MAKE THEM." GENIAC is a remarkable buy for Stamigrd Recsarah \etitute
The Heath Co.
Am;rlnlmu A?unanm;n; AIEsIoc. ¢
De niversity ectric er
only $19.95 Adom Sicte ‘Tecthars Collope
bi
Kit and instructions are returnable for full refund in seven days. This is a perfect father and :I&T;‘:’:ﬁ-’;ld" r::om:':ln
son project; your whole family and your friends will enjoy the finished machines. You can :-I::m'l :Ila"-ITO;I"ch;ln lCocl‘_llrle-
. 1, or n n a ege
design new comp s from the parts. Naval Ru:u.nh l:ho‘rmorlu 4
Board of Education, Tecumsah, Nebraska
Marshfield Publlc Schools
Los Angeles Public Schools
—_ MAIL THIS COUPON == — e e e Jofferson Union High School
Oklahoma A&M
SCIENCE KITS, Dept. SL-14, Oliver Garfield Co., 126 Lexington Ave., New York 3, N. Y. ﬁ:’;;“‘.é,ﬁgl,,‘,‘,g,"’""" :
3 Coral Gables Senior High School
Fiaaik sRnA e Courlland Jr. High School
I i
1 GENIAC Electric Brain Construction Kit and Manual. ?;:,I,J'p.upb’;f:;cli‘::?:mw o
UL T STy Clearwater High School
$19.95 (East of P St. John's Seminary

Orange County Community College
Morningside College

New Hampshire Public School

Kentucky Wesleyan College

University of Ottawa

Returnable in seven days for full refund if not satisfied. | enclose §$.... . and hundreds of other Individuals

‘payment. and institutions

$20.95 (Elsewhere in United States)
$21.95 (Outside the United States)

My name and address are attached.




WILD LIFE

Science News Ler

Survival of Big Game

Survey of Asian and African countries shows many big
game animals threatened with extinction unless various govern-
ments take stronger steps toward conservation.

See Front Cover

» MANY BIG GAME animals in the
“new” nations of Africa and Asia face
sudden extinction, without the help of
stringent conservation efforts on the part
of the new governments, animal expert
Lee M. Talbot of the International Union
for the Protection of Nature told Science
SERVICE.

Mr. Talbot has just returned from a
40,000-mile survey of 30 Asian and African
countries, where he made field studies of
animals threatened with extinction. His
investigations took him from the deserts
of Saudi Arabia to Sumatran jungles no
white man had penetrated before.

Progress of wildlife conservation prac-
tices in many of the countries is hearten-
ing, Mr. Talbot said, pointing as examples
to the Asiatic lion preserve in India and
the Javan one-horned rhino refuge in
Indonesia. .

Several governments have the equivalent
of conservation departments, which are
working hard to protect vanishing wildlife.
The greatest present need, he said, is for
more technicians trained in wildlife man-
agement in the area.

Leading the list of big game facing ex-
tinction are the Arabian oryx; several spe-
cies of Near-Eastern gazelles; the Asiatic
lion; and the great Indian, Javan one-
horned and Sumatran rhinoceroses, he
said.

One of the vanishing rhinoceros is shown
on the cover of this week's Science News
Lerrer.

Mr. Talbot found that tracking down the
rare Javan rhino was a simpler matter
than he had expected, once the long trek to
their jungle preserve was accomplished.

He discovered that “you do not have to
hunt the rhino; he hunts you!”

This rhino, of which only about 30 sur-
vive in the Javan refuge, has such a fear-
some reputation among the natives that as
soon as they see a track, they drop every-
thing to climb up the nearest tree, Mr.
Talbot said. A wise move, he pointed out,
since the rhinos stay in very dense cover
and may charge from ambush at any
intruder.

The Indonesian government does an
excellent job in protecting the rhinos, Mr.
Talbot said, although poachers are con-
stantly after them. The horns of this
beast are greatly valued in the cities for
their reputation as a powerful aphrodisiac,
and bring a price of about $2,500 each.
Since the average laborer may make five
cents a day, the temptation to poach on

these rare rhinos is understandable, he said.

Mr. Talbot's closest scrape with death
on the expedition came during a hunt from
elephant-back for the great Indian rhino
in Assam. His party suddenly walked
upon a female rhino with young. Infuri-
ated, the rhino turned and charged Mr.
Talbot’s elephant, which fled in terror.
During the ensuing quarter-mile race,
punctuated by the elephant’s wild trumpet-
ing and the rhino’s snorting, the mahout
who led the elephant was tossed about as
he clung on only by the elephant's ear.
Mr. Talbot hung on to the bouncing
saddle.

At last, the rhino drew up alongside the
elephant and with a single blow cut a
great gash into the elephant’s side with
an upward thrust of a lower tooth. Satisfied
with the damage, the rhino finally stalked
off.

To indicate the great size of the rhino,
Mr. Talbot said the gash in the elephant
was seven feet from the ground. He said
that, unlike African rhinos, the Indian
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rhino uses his tusks, not his horn, in
battle.
Science News Letter, December 3, 1955

ANTHROPOLOGY
Chimpanzees Have Their
Individual Differences

» CHIMPANZEES are not all alike.

Like humans, they have strong indivi-
dual characteristics even when they are all
living under uniform conditions, Dr. H. W.
Nissen, assistant director of the Yerkes
Laboratories of Primate Biology, Orange
Park, Fla.,, told the American Anthro-
pological Association meeting in Boston.

Some chimps are bright and some are
dull, Dr. Nissen has found. Some are emo-
tionally stable and others are not. Some
have their own peculiar ways of walking,
dancing, eating and rocking. Some baby
chimps, like some baby humans, suck their
thumbs.

Not all apes are good at aping the ac-
tions of others. There are marked dif-
ferences in this ability, Dr. Nissen reported.

Even in personal appearance, chimpan-
zees vary widely in size and body propor-
tions, as well as in hair color.

Science News Letter, December 3, 1955

A study of more than 1,000 lung cancer
patients has indicated that more than 90%
of this type of cancer can be detected by
microscope examination of the patient’s
sputum.

British manufacturers as probably the most powerful gas turbine engine yet
flown, is being tested in England in one nacelle of a four-engine bomber.
Designed for supersonic flight, the engine combines a very low specific
weight with a rugged and simple structure. Thrust figure is still secret.
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Restore Mayan City

» TIKAL, Guatemala, ten centuries ago
one of the greatest and most splendid of
ancient American cities, now deserted and
overgrown with rain forest foliage, will
soon be restored to its ancient glory.

An expedition from the University Mu-
seum in Philadelphia, under the direction
of Dr. John Dimick, research associate of
the Museum, will soon go to Tikal to cut
away the jungle and restore its temples,
palaces, paved expressways and long-dry
reservoirs.

When the restoration is complete, Tikal
will be the “finest architectural monument
of American Indian civilization available to
the public,” Dr. Froelich G. Rainey, di-
rector of the Museum, said in announcing
the expedition.

Tikal is possibly the oldest and largest site
of Mayan civilization. Evidence found by
the Carnegie Institution of Washington dur-
ing exploration of the region indicates that
Tikal was a dominant center of Mayan his-
tory.

The city was occupied for 2,000 to 3,000
years and was not abandoned until about
the 10th century A.D.

It rediscovered about a century ago,
but has been accessible only by mule-back
until the Guatemalan Air Force built a land

PSYCHOLOGY

ing strip nearby about five years ago. Now
Tikal is within an hour’s flight from Guate-
mala City.

Five great temples and dozens of smaller
ones dominate the city center. The shrine-
like temples rise from stepped pyramidal
platforms and are capped by exotic cary
ings. One of the temples is as tall as a
20-story building.

Two of the largest temples face a 350-foot
plaza around which are clustered smaller
temples.

Linking the central section with outlying
“suburbs” was an elaborately constructed
network of graded roads, forerunners of
today’s expressways.

Associated with Dr. Dimick in the ex-
pedition are Dr. Edwin M. Shook, on loan
from the Carnegie Institution of Washing-
ton, who is field director, and Dr. Linton
Satterthwaite, curator of the American Sec-
tion of the University Museum, who is
chief archaeologist. The scientists are work-
ing in cooperation with the Guatemalan
government.

When the restoration is completed, it is
hoped that Tikal will become a mecca
not only for archaeologists but also for
tourists.

Science News Letter, December 3, 1955

Shifting Attention

» WHEN A PERSON has to listen and
look at important signals, how rapidly can
he alternate his attention between eyes and
cars?

This is the problem presented by the air-
plane pilot who must watch his instrument
dials and listen to instructions over radio
carphones,

Little is known about man’s ability to al-
ternate between such tasks at a rapid rate,
Dr. E. T. Klemmer of the U.S. Air Force
told a Symposium on Human Engineering,
Personnel, and Training Research in Wash-
ington.

Dr. Klemmer reported what happened
wlien he had men press appropriate buttons
in response to three flashing light bulbs and
the sound of three tones. Alternation of
sound and light did not cause the men to
slow down their response. As the rate of
switching from light to sound increased,
the errors piled up. This occurred even
though the speed of presentation of both
light flaghes and sounds was slow enough so
that the best men could respond to either
alone without error.

Acceleration in an airplane can reduce
the pilot’s ability to read his instrument
dials even when the gravity forces are not
great enough to make him black out, Drs.
M. J. White and M. B. Riley of Wright
Air Development Center reported.

The scientists reported results obtained
when men were required to read 12. dials
simultaneously as gravity forces were step-
ped up and illumination of dial faces was
cut down.

At the three highest brightness levels
tested, errors were found to be at a mini-
mum and increase of gravity forces up to
three times the force of gravity did not
cause errors to increase.

At a force of 4 g's, however, dimming
the light caused a systematic increase in
errors. At the two lower brightness levels,
the number of errors increased as the g
forces went up.

Science News Letter, December 3, 1955

METALLURGY
Join Ceramic and Metal
For High Heat Material

» MATERIALS developed to cope with
high temperatures demanded by the jet
age were described at the American So-
ciety of Mechanical Engineers meeting in
Chicago.

A combination of ceramic and metal, the
cermets have been designed for use in
turbojet  engines, gas turbines, rocket
motors ?ln(l some pllrls U[ n\lfll‘}lr reactors.

Cermets  and  particularly the metal

bonded titanium carbides, which head the
list of the new materials, are suitable for
use in structural parts at temperatures of
1750 to 1800 degrees Fahrenheit, J. T. Nor-
ton, professor of metallurgy at Massachu-
setts Institute of Technology, reported.

Above 1800 degrees, he stated, cermets
are too brittle. He did predict, however,
that materials will be found for use at
higher temperatures.

A serious competitor of cermets in the
high-temperature field, Prof. Norton re
ported, are molybdenum alloys with high-
temperature properties superior to cermets.

Science News Letter, December 3, 1955
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Aid Space Ship Designers

» RESEARCH with earth’s first man-made
satellites will help future designers of space
stations and space ships, the scientist in
charge of U.S. participation in the Inter
national Geophysical Year said in Chicago.

Cosmic ray measurements and counts of
small meteoric particles to be made from
the satellites will be of particular interest
“from a practical point of view,” Dr. Joseph
Kaplan told the American Rocket Society
meeting.

“Cosmic rays interest the promoter of
space travel,” the University of California
physicist said, because they are a possible
hazard to man. Their effects on humans
above the earth’s protecting atmosphere are
unknown. Their origin is also unknown,
but thought to be linked fundamentally to
the structure of the universe.

Tiny meteoric particles too small to be
seen as “shooting stars” rain on the earth,
possibly as many as 1,000 tons per day sift-
ing to the surface, Dr. Kaplan said. These
might pit and eventually destroy man-made
vehicles in space, so are of concern to space
station designers.

Dr. Kaplan outlined the types of experi-
ments for which the earth satellites to be
launched during the International .Geo-
physical Year in 1957-58 will be used.

Included in his list of seven was the first
direct determination of the density of hy-
drogen atoms and ions in interplanetary
space, which “is not a complete vacuum.”
Scientists estimate there is one hydrogen

EDUCATION

atom occupying about each three cubic
inches, or one cubic centimeter, of space on
the average.

Dr. Herbert Friedman and his co-workers
at the Naval Research Laboratory in Wash-
ington suggested the satellite be equipped
to measure the sun's hydrogen radiation in
the part of its spectrum known as Lyman
alpha. At the same time, the hydrogen
radiation in this range would be measured
from another direction.

Comparison of the two would give the
measure of the amount of hydrogen in
interstellar space.

Other types of experiments outlined by
Dr. Kaplan were:

1. Deétermination of the outer atmos-
phere's density at various heights by ob
serving how the satellites’ orbits change
due to air drag.

2. Obtaining more accurate measure-
ments of the earth’s diameter at the equator
and of intercontinental distances.

3. Observing changes in the sun’s ultra-
violet radiation over long periods of time.

4. Studies of intensities and variations of
cosmic rays and other radiation impinging
on the atmosphere.

5. Determining the mass distribution in
the ecarth’s crust along the points over
which the satellite passes.

6. Observing the giant ring of invisible
electricity circling the earth, known as the
Stérmer ring current.

Science News Letter, December 3, 1955

Synthetic Training Urged

» THE FIRST SPACE SHIP zooming
into the uncharted interplanetary dark
will be manned by humans who have

learned their jobs and met all foreseeable
emergencies in a ground-based synthetic
trainer.

The earthbound device will be much
more complex than any now used for
training jet pilots, G. Vincent Amico of
the Special Devices Center, Sands Point,
N. Y. The Center, run by the Office of
Naval Research, has long been a leader
in developing synthetic training equipment.

Crew quarters, Mr. Amico says, are very
important in duplicating the environment
that would be encountered during space
flight. Demands for comfort would “far
exceed” any now built into crew com-
partments, since time spent in the ship
would be so much longer than present-day
flights.

The space flight trainer would have to
duplicate faithfully both successful flight
performance  and  emergency  conditions,
Complex computing and control equipment,
possibly rivaling those in a space ship it-
self, would be needed to transmit infor-

mation from the trainer to the crew and
the instructor.

“Peculiar to space flight,” Mr. Amico
points out, are the problems of exceedingly
fast take-off, changes in the ship’s mass,
gravity variations, and recording and pre-
dicting the ship’s path.

The instructor’s station would be the
simulator’s nerve center. Television cam-
eras would allow constant observation of
each man’s actions and conduct as he did
his job and reacted to imposed conditions.
The instructor might generate uncomfort-
able temperatures, dangerous pressures or
excessive radiation to indicate possible dif-
ficulties of actual operations.

“Those who participate in space flight
some time in the future will need a supreme
confidence that could be gained only by
repeated experience with conditions approx-
imating as nearly as possible the most chal-
lenging of earth-man’s frontier, that of
space beyond the earth’s atmosphere,” Mr.
Amico concludes. His summary of training
needed for space flight is outlined in Re-
search Reviews (Nov.).

Science News Letter, December 3, 1955
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CAM MACHINE—To speed produc-
tion of finished jet engines, this
device takes coded information
punched from the blueprint onto a
plastic tape and “reads” the shape of
the required cam, then instructs the
tool performing the cutting opera-
tion. It was developed by Bendix
Aviation Corp.

ARCHAEOLOGY
Negev Wilderness Once
Had Many Settlements

» NEGEV, the desert region of Israel at
present the site of conflict between Egyp-
tians and Israelis and which engincers are
trying to make “blossom like the rose,”
was not always empty wilderness. This
area has been called the “Wilderness of
Zin.”

Hundreds of ancient settlements existed
there, dating back to prehistoric time and
down to and through the times of Abra-
ham and beyond, Dr. Nelson Glueck, Bib-
lical archaeologist of Hebrew Union Col-
lege, reported to the American Philosoph
ical Society meeting in Philadelphia.

Leaning on the Bible as a guide, Dr.
Glueck has been making a thorough
archaeological, as well as economic, survey
of the whole of Negev. His discoveries
there are in harmony, he reported, with
accounts in the Book of Genesis describing
Abraham’s journeys from Palestine to Egypt
and back again.

The Bible, he has found, is an invaluable
aid in locating ancient sites and in studying
the history of the ancient Near East.

“Some of this material,” he told the
American Philosophical Society, “was re
corded by eye witnesses, some culled from
contemporary records, and still other mate-
long transmitted  through  the
amazingly accurate phenomenon _of his
torical memory before being committed to
writing in the pages of the Bible.”

Science News Letter, December 3, 1955
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Dating Of Past Hindered

Weapons tests by both United States and Russia,
resulting in inaccurate dating, have forced development of
new methods of dating age of materials using radiocarbon 14.

» ATOMIC WEAPONS TESTS on both
sides of the Iron Curtain have forced scien-
tists to adopt new techniques for dating
ancient materials by their radioactive car-
bon 14 content.

In a series of attempts to date materials
by the carbon 14 method, reported in 1953,
a group of Yale University scientists found
acceptable results were obtained only when
nuclear weapons were not being tested in
Nevada or the Pacific.

Later, in August, 1954, the Yale scien-
tists found some test blanks of anthracite
coal used in dating were contaminated,
presumably by Soviet nuclear explosions.

They then were using the solid-carbon
dating system developed by Dr. Willard F.
Libby of the University of Chicago, now
a U. S. Atomic Energy Commissioner. In
this system, carbon in fossil materials to
be tested is isolated as solid carbon and
checked for radioactivity, which measures
its approximate age.

Trouble appeared when the increased
“radioactive background” in the air due
to nuclear explosions became mixed with
radiation from the carbon, giving false
readings.

In a new series of datings reported by
Drs. Richard S. Preston and E. S. Deevey
and Mrs. Elaine Person of Yale, the solid-
carbon system was abandoned for the
“acetylene” system developed by Dr. Hans
Suess of the U. S. Geological Survey.

Dr. Suess’ method for carbon 14 dating
involves changing the carbon into the gas,
acetylene, instead of keeping it a solid.
This allows the testing to be carried out in
a vacuum, thus shielding it from back-
ground radiation in the air.

Most of the dates in the new list of fossil
materials studied by the Yale laboratory,
including all satisfactory figures obtained
since February, 1954, were taken by the
Suess method, the scientists report in Sei-
ence (Nov. 18).

Results of dating ancient materials from
Canada indicate the last glacial stage of the
Ice Age occurred much closer to the present
than many geologists have suspected.

The date of wood found under glacial
deposits near St. Pierre-Les-Becquets, Que-
bec, was set as greater than 30,000 years
ago, giving a rough approximation of the
start of this glacial period in that area.

Dating of buried peat near Dugwal,
Ontario, showed the ice had retreated
enough to allow peat moss to grow by
6,730 .plus or minus 200 years ago, setting
a limit on the glacial stage’s duration.

Many experts have thought the last gla-
cial stage waned some 25,000 years ago,

instead of the much more recent date the
carbon 14 indicates.

The Yale scientists were able to give a
close date to the mighty eruption of Mount
Mazama that formed Crater Lake, about
7,610 plus or minus 120 years ago. This
figure was derived by dating rodent drop-
pings found in Paisley Cave, Ore., buried
immediately beneath the pumice layer
strewn by the erupting volcano.

New light was thrown on an archaeolog-
ical problem as the carbon 14 dating dis-
closed charcoal from a Saladero Indian
culture site in Venezuela to be about 2,800
years old. This gave an unexpectedly early
date for the first appearance of agriculture
and pottery in the eastern Caribbean.

Science News Letter, December 3, 1955

ASTRONOMY

TECHNOLOGY
Miniature Oil Refinery
Hit by Radiation

» MINIATURE MODELS of commercial
petroleum refining units are being tested
in the Esso Research and Engineering
Company radioactive “hot” room at Lin-
den, N. J.

To find out how gamma rays make
possible faster and more efficient chemical
reactions, scientists are using a cobalt-60
source rated at 3,100 curies, one of the
strongest radioactive sources in commer-
cial research.

The tests are aimed at finding out if
gamma radiation from the cobalt60 can
assist or replace some of the factors used
in present commercial refining.

The radioactive “cave” has just been put
into regular use.

In addition to small-scale chemical oper-
ations, barrels of oil and other material
are exposed to gamma rays given off by
the cobalt source to investigate the effects
of atomic and other radiation upon petro-
leum products.

Science News Letter, December 3, 1955

National Observatory

» A NATIONAL ASTRONOMICAL ob-
servatory, long the dream of American
astronomers, will be started within the next
two years.

The first of its kind in the United States,
the observatory probably will be run jointly
by several institutions. It would give
astronomers from all parts of the country
much better research facilities than their
institutions separately can afford.

A five-year plan for the establishment of
the observatory was outlined to astrono-
mers at their semi-annual meeting in Troy,
N. Y, by Dr. A. E. Whitford of the Uni-
versity of Wisconsin Observatory.

He was one of the fivemember panel
appointed nearly two years ago by the Na-
tional Science Foundation to survey the
long-term needs in astronomy. The Founda-
tion has announced a grant of $279,000 to
the University of Michigan to look for an
appropriate site, and to start work on a
small telescope, probably a 36-inch one.

It is expected the new observatory will
be located somewhere in the southern part
of the country, probably in the Southwest,
since most astronomers agree this region
is tops for good observing weather,

The planned facilities would “increase the
observing opportunities of all astronomers,
particularly those from the East,” Dr. Whit-
ford told Scrence Service by telephone.

Although astronomers have known for
some time of proposals for a national ob-
servatory, Dr. Whitford’s announcement
was the first public mention of the plans.
(See SNL, Oct. 31, 1953, p. 279.)

Having one or more telescopes available

for observations by any astronomer in the
United States is expected to result eventually
in an increase in number and improvement
in quality of astronomers in general.
Besides Dr. Whitford, other members of
the special survey team appointed by the
National Science Foundation to investigate
astronomical needs were Dr. Robert R.
McMath of the University of Michigan's
McMath-Hulbert Observatory, who was
chairman; Dr. 1. S. Bowen, director of
Mt. Wilson and Palomar Observatories;
Dr. Bengt Stromgren, director of Yerkes
Observatory, and Dr. Otto Struve, director
of the University of California’s Leuschner
Observatory.
Science News Letter, December 3, 1955

ENTOMOLOGY
New Foreign Farm Pest
Gets Beachhead in Nation

» ANOTHER FOREIGN FARM PEST, a
destructive worm of soybeans, has slipped
into the United States, the U. S, Department
of Agriculture announced.

This microscopic worm pest, formerly
known only from Japan and Manchuria,
turned up last year in North Carolina,
where it has been found infesting some
700 acres in New Hanover County. It is
not known to have spread beyond that
state. Very little is known about the
nematode’s origin, the USDA said. Called
the soybean cyst nematode, it causes dwarf-
ing and yellowing of soybean plants.
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LIGHTNING ON RADAR—A
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radarscope photograph taken last year at a

Midwestern station shows how radar can be used to detect lightning strokes

otherwise bidden. Distance from the center to the edge of the scope is 115

miles. An echo from a lightning stroke over 100 miles long is shown to the

northwest of the station (see arrow). Most of the light areas are caused by
echoes from the rain in the storm.

METEOROLOGY

Spot Hidden

» HIDDEN LIGHTNING FLASHES,
some 100 miles long, have been spotted for
the first time by radar, Dr. Myron G. H.
Ligda of A. & M. College of Texas reported
at the American Meteorological Society
meeting in Honolulu, T, H.

The lightning strokes previously were
hidden from direct observation by clouds.
Using radar’s ability to see through miles
of cloud and rain, the spectacular nature of
the high-level discharges was discovered.

In Midwestern thunderstorms along the
front separating masses of warm and cooler
air, lightning strokes up to 100 miles long
have been found. Theories of lightning
discharge are expected to need revision be-
cause of the new observations.

One practical use for the discovery would
be locating storm regions that were highly
active electrically and might be hazardous.

Dr. Wendell Mordy, Pineapple Research
Institute and Hawaiian Sugar Planters’
Association, and Dr. John Hurdis, Hawai-
jan Pineapple Company, reported to the
meteorologists their experiments on the
Island of Lanai to determine how much
water drips from trees due to impinging
cloud droplets.

Lightning

Amounts greatly exceeding the rainfall
in the area were measured. The two scien-
tists suggest that “an appreciable amount”
of water can be obtained either by tree
planting or from barriers especially built
to trap the water in clouds.
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WILDLIFE
Kangaroos Fleeing Flame
Help Spread Fires

» KANGAROOS are a fire hazard, sheep
herders in the Injune district of Queens-
land have discovered.

Kangaroos with their fur in flames hop
across bushfire breaks, spreading fire as
they flee, the herders report. They say the
kangaroos are the biggest problem in fight-
ing bushfires.

Fires spread by kangaroos burned for
days in a recent outbreak which struck in
an area of about 70 square miles near
Injune, 381 miles northwest of Brisbane.

H. Stephenson, a sheepherder, said many
dead kangaroos were found in the areas.
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PUBLIC HEALTH
See Danger in TB
Death Rate Slowdown

» THE “SPECTACULAR” DECLINE in
the tuberculosis death rate in recent years
is slowing down. TB fighters are con-
cerned.

From 1950 to 1953 the average annual
decline was 18%. In 1954, however, the
decrease from 1953 slowed to 14%,. Prelim-
inary figures for the first quarter of 1955
show an even greater slowing. The rate
of decrease was only 10% from the first
quarter of 1954,

Does the slowdown mean that the three
great drugs used in treating tuberculosis,
streptomycin, PAS and isoniazid, are
reaching the limits of their effectiveness?
Has death from TB merely been post-
poned, not prevented? Will the slowdown
continue and the death rate decline even
more slowly?

Such questions point the need for fur-
ther research and continued efforts in the
fight against the great white plague, Dr.
James I. Perkins, managing director of the
National Tuberculosis Association, New
York, said in a foreword to the associa-
tion’s annual report.
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ANTHROPOLOGY

Thought Control Used
By Southwest Indians

» THOUGHT CONTROL, now regarded
as completely un-American, is a native
practice of American Indians.

This fact was indicated by a report to
the American Anthropological Association
meeting in Boston by Prof. Edward P.
Dozier, anthropologist of Northwestern
University, who is of American Indian
Ll“CL‘SU'y.

Among the Rio Grande Pueblo Indians,
the core of their native beliefs and attitudes
persists in spite of extensive contacts with
Plains Indians, Spanish colonists and Anglo-
Americans.

Basic Pueblo belief, Prof. Dozier told
the meeting, is that all members of the
tribe must work together in cooperation
and unity. If any one man holds ill feel-
ing toward anyone else or any group of
persons, or even if he dislikes any aspect of
the universe or finds it ugly, then it is
believed that the balance of the universe
is upset. Illness, drought, famine or other
misfortunes may afflict the whole tribe.

The Pueblo Indian is constantly search-
ing his own conscience for harmful
thoughts or attitudes. If he is still satished
with his own state of mind, and illness or
misfortunes persist, he begins to look into
the thoughts and attitudes of his neighbors.

Constant spying on the neighbors and
even close relatives is, therefore, a typical
Rio Grande Pueblo pattern, Prof. Dozier
said,
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TECHNOLOGY
Investigate Why Fish
Develop Rancid Flavor

» WHY FRESH FISH become notso-
fresh is being investigated at the University
of California’s food research laboratory,
Davis.

Fresh fish, even when refrigerated, can
be kept only a short period before a rancid
off-flavor appears. Under the direction of
food technologist Aloys L. Tappel, the
laboratory plans to investigate chemical

changes in the fish oils that lead 1o
rancidity.
When these reactions are worked out,

the laboratory will try to find chemical
treatments to slow down the appearance of
rancid flavors.

The laboratory will work mainly on fish
of commercial importance in California,
such as tuna, salmon, halibut and sardines,
Mr. Tappel said. The project is being con-
ducted in cooperation with the U. S. Fish
and Wildlife Service.

The investigations will also include work
on fish by-products, such as fish oils and
meals used for poultry feed. By cutting
down on rancidity in the meal, a more
nutritious feed could be developed for
chickens, Mr. Tappel said.
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GEOPHYSICS

Earth Satellite May
Circle for Many Weeks

» AT LEAST ONE of the ten instru-
mented satellites to be launched during the
International Geophysical Year should circle
the earth “for many weeks,” Dr. Joseph
Kaplan of the University of California
predicted in Troy, N. Y.

He told the American Astronomical So-
ciety meeting that one or more satellites
would circle the earth this long if satisfac-
tory orbits are achieved.

The satellites will travel at about 18-
000 miles per hour, girdling the earth ap-
proximately every hour and a half. Their
nearest point to earth will be some 200 to
250 miles, Dr. Kaplan said, while the
farthest point will be 800 or 900 miles. The
difference is because the orbit at first will
be elliptical, not circular.

As chairman of the U. S. National Com-
mittee for the International Geophysical
Year, during which the satellites will be
launched, Dr. Kaplan revealed for the first
time to the astronomers the nine members
of the Technical Panel on the Earth Satel-
lite Program.

The panel, Dr. Kaplan said, will be re-
sponsible “for developing, coordinating and
directing the overall scientific  satellite
effort.”

Its chairman is Dr. R. W. Porter, a con-
sultant on communications and control
equipment to General Electric Company.

Besides Dr. Kaplan, the members include
Hugh Odishaw, executive secretary of the
U. S. geophysical year committee; Dr.
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Homer E. Newell of the Naval Research
Laboratory; Dr. W. H. Pickering, director
of the University of California’s Jet Propul-
sion Laboratory; Dr. A. F. Spilhaus, dean of
the University of Minnesota’s Institute of
Technology; Dr. Lyman Spitzer, Princeton
University astronomy professor; Dr. J. A.
Van Allen of the University of lowa, and
Dr. F. L. Whipple, director of the Smith-
sonian Astrophysical Observatory.

In outlining the astronomical observa-
tions to be made during the International
Geophysical Year, Dr. Kaplan said that, al-
though rockets had briefly pierced the “ion
curtain,” the satellite program would make
a permanent breach. The ion curtain is
the ionosphere, a thin region of rarefied
gas high in the atmosphere, in which are
found free positive and negative ions split
apart by the sun’s ultraviolet energy.
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ENTOMOLOGY
Traveling Bees Hungry
On Home Schedule

» THE WORLD’S most traveled honey-
bees, with two transatlantic flights to their
credit, are still not sophisticated enough to
know they should alter their appetites to
agree with men’s clocks. (See SNL, July 16,
p. 34.)

Completing the second half of an inter-
national experiment, a group of honeybees
trained to feed at a given hour in New York
City were flown to Paris, where, ignoring
the difference between New York and Paris
clocks, they emerged from their hives ex-
actly 24 hours later for their daily meal.

To Dr. Max Renner of the University of
Munich, who conducted the experiment,
this means that bees possess a kind of in-
ternal “clock” to measure the passage of
time, independent of such external “clocks™
as the position of the sun.

The experiment was started in June, when
part of a colony of 5,000 honeybees were
trained by Dr. Renner to feed at a specific
hour in Paris. The whole colony was flown
to New York in less than a full day. There
at the American Museum of Natural His-
tory, the trained bees emerged right on
schedule for their food on the same 24-hour
cycle. This seems to prove the internal
“clock,” but Dr. Renner wanted to be sure.

So he trained another group from the
colony to feet at a different hour, then flew
them back to Paris.

The transatlantic trip also failed to dis-
turb the second group, for they kept to
the 24-hour regime. And Dr. Renner was
able to announce that a bee’s “memory” of
time intervals can function independently
of regular external factors such as the
rhythm of night and day.

The next big question Dr. Renner hopes
to solve, says Dr. Theodore C. Schneirla of
the American Museum, is whether the in-
ternal “clock” is innate in bee nature, or
whether it is impressed on them during
their early development by environmental
factors.
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IN SCIEN

DERMATOLOGY

Cortisone Affects Skin
Layers Differently

» CORTISONE, adrenal gland hormone
famous for its anti-arthritis action, affects
the surface skin differently from the way
it affects the dermis, or true skin lying
below the surface layers.

In fact, cortisone’s action on the surface
skin, or epidermis, is an indirect one re-
sulting from its action on the under skin.

These findings, made in studies of
wound healing, hair regeneration and ex-
perimental skin cancers, are reported by
Drs. Theodore Gillman, Jack Penn, Doris
Bronks and Marie Roux of the University
of Na at Durban, Natal, and the Brent
hurst Clinic, Johannesburg, South Africa,
in Nature (Nov. 12).

Cortisone delays but does not stop the
formation of skin cancers experimentally
induced by painting cancer-causing chem-
icals on the skin of laboratory animals, the
scientists found. Microscopic examination
of the skin of cortisone-treated animals
showed malignant change within the sur-
face skin, even though examination with-
out a microscope failed to show any can-
cerous changes.

When the hair is plucked from the skin
of mice and cortisone is applied, the hair
does not regrow. The reason, apparently,
is that the cortisone has suppressed the in-
ion of the under skin by new surface
skin cells, and has also made it impossible
for the underlying connective tissue to
form new hair roots.
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ANTHROPOLOGY
Environment May Count
More Than Once Thought

» BLACK OR BROWN SKIN, prominent
or dish-shaped nose, kinky or straight hair,
in fact every anatomical trait commonly
used to distinguish one race from another
may be changed by influence from the
environment, Dr. Russell W, Newman of
the Climatic Research Laboratory, Natick,
Mass., told the American Anthropological
Association meeting in Boston.

Even the shape of the skull, much used
by scientists in describing people, can be
changed by either under- or over-nutrition.

Current studies of the world-wide dis-
tribution of various human characteristics
may show that a great many previously
thought to be determined by the racial
heredity of the person are really related to
the part of the world he lives in, Dr.
Newman said.
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BIOCHEMISTRY
Canals in Body Cells
Act as Storage Cisterns

» SOME CELLS of the body have within
their. microscopic selves systems of canals.
These canals apparently serve as cisterns
for temporary storage of materials destined
for distribution to other parts of the body.

The materials might be the hormones
and enzymes that play vital roles in body
chemistry and functioning.

Such canals in some cells of the pan-
creas, big gland best known because part
of it produces anti-diabetic insulin, have
been made visible under the microscope
by a method developed by Dr. Owen Lewis
Thomas of Napier, New Zealand.

The method was to inject the canals
with a mass consisting of laked blood
medium. After the cells were sliced thin-
ner than paper, they were stained and
examined tunder the microscope. Details
of the method and findings are reported by
Dr. Thomas in Nature (Nov. 19).
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ASTRONOMY
Ask Search for Moons
Of Earth and Planets

» THE EARTH and other planets may
have small moons not yet discoverd, Dr.
Robert S. Richardson of Mt. Wilson and
Palomar Observatories believes.

Searching for the satellites by eye rather
than through telescopes might be the most
likely way of finding them, he reports in
the Bulletin of the Astronomical Society
of the Pacific (Sept.).

Small moons of other planets, such as
Phobos and Deimos that circle Mars, are
valuable for revealing a planet’s mass more
accurately than otherwise possible.

“Among the most useful discoveries that
could be made in the solar system would be
satellites for Mercury, Venus and Pluto,”
Dr. Richardson says. The masses of these
planets can be found only by their effects
on other bodies, extremely difficult to spot.

Dr. Richardson has calculated the max-
imum distances and periods of satellites for
cach of the sun’s nine planets. The greatest
distance at which the earth’s gravity would
keep a natural satellite circling and prevent
it from escaping into the sun would be
927,000 miles. The moon’s distance varies
from 221,463 miles to 252,710 miles.

A search for small satellites between the
carth and the moon is being made for the
Defense Department by Dr. Clyde Tom-
baugh, who discovered the ninth planet,
Pluto.

Tiny earth satellites, if they exist, would
not have been spotted before because of
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their extremely rapid motion, too fast to
be caught on the usual photographic
plates.

Another reason possible small earth moon-
lets have not been seen yet is that they
would spend most of their time in the
carth’s shadow, and would not shine since
they have no light of their own.

Although the chances of finding undiscov-
ered satellites of planets are not great, they
are “not quite as dim” as might be thought,
Dr. Richardson states, noting that three have
been spotted in the last six years.

Dr. Gerard P. Kuiper of Yerkes Observ-
atory, Williams Bay, Wis,, discovered a
close satellite of Uranus in 1948 and a dis-
tant satellite of Neptune in 1949. In 1951,
Dr. Seth B. Nicholson of Mt Wilson
and Palomar Observatories discovered the
twelfth satellite of Jupiter, the fourth he
had found since 1914,
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ANTHROPOLOGY
People of Inland Asia
Are Pretty Much Alike

» INLAND ASIANS, of which there are
more than 15,000,000, have a surprising
uniformity of body build, Dr. Marshall T.
Newman of the U. S. National Museum
told the American Anthropological Asso-
ciation meeting in Boston.

Nearly all inland Asians are shorter than
average in height, heavy in body weight,
with long trunks and short legs.

It is difficult to separate the influence of
environment from that of race, Dr. New-
man suggested. Thus, the inland Asians
of the core area are large-headed and large-
faced, because they are predominantly
Mongoloids.

Mongoloids probably have large heads
and large faces, just as they have small
noses and padding of fat on their faces,
because such features have a survival value
in extremely cold climate.

Some parts of inland Asia are colder
than others. Average January temperatures
range from 27 degrees Fahrenheit in the
Fergana Valley Kirghiz to minus 39 de-
grees in the Viliui Yakut. This is greater
than the temperature difference between
Salt Lake City, Utah, and Churchill, Hud-
son Bay, Canada.

Yet Dr. Newman noted no gradations in
body build. He accounts for uniformity of
body size and shape by the extraordinary
amount of large and recent movements of
peoples. The people did not stay long enough
for natural selection to bring about adap-
tation to the specific climatic conditions.

Although new environmental conditions
can produce definite physical changes,
these are limited, Dr. Newman said. The
major agency for gross change is natural
selection. This takes generations.

The movement of the peoples Of inland
Asia would also lead to racial intermix-
ture that would tend to have a leveling
effect on the physical characteristics.
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ENTOMOLOGY
Scientist Tricks Females
Into Revealing Age

» A FEMALE'S TRUE AGE can be un-
covered at last.

The new technique, worked out by a
zoologist with the University of Durham,
England, requires complete dissection of
the female. Up to now it shows promise
only for flies and mosquitoes.

Determining the age of mosquitoes and
flies is important in studying their habits,
especially those connected with disease
transmission. To make them vyield their
secret, zoologist L. Davies dissected female
black-flies, Stmulium ornatum, which suck
the blood of cattle.

He found the younger flies contain vis-
ible fat-bodies, particularly in the forward
abdominal segments; while the older flies
had none, except in small amounts in the
last abdominal segments.

Up to 10%, of the female flies, however,
maintained their feminine secret by falling
into neither group. Examination of flies of
known age showed that those with fat
bodies were not more than seven to ten
days old, Dr. Davies reports in Nature
(Nov. 19).

Residual ripe eggs were found only
among the older females. Since a blood
feed is necessary before ripe eggs are pro-
duced in this species, the scientist concluded
that some, and probably most, of the flies
without fatbodies had taken their share
of blood, while none of the youngsters had.
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ANTHROPOLOGY
Teen-Agers Are Problem
In Africa as Well as Here

» TEEN-AGERS are a problem in Africa
as well as in New York, Dr. Hortense
Powdermaker, anthropologist of Queens
College, New York, told the American
Anthropological ~Association meeting in
Boston.

In Africa, the difficulty is caused by a con-
flict between a conscious desire for modern
ways of life and conveniences and an un-
conscious longing for a simple, un-pressured
life in their native tribes.

Dr. Powdermaker collected essays written
by boys and girls in elementary school in
Northern Rhodesia, in the heart of a boom-
ing copper mining area.

Both boys and girls said they wanted to
live where they could have a good job,
sports and movies, an automobile and radio,
in other words, in one of the European
towns of Africa.

On the other hand, when asked what they
would prefer to be if they could have a non-
human life, three-fourths of the boys and
half the girls said they would like to be a
bird. This was interpreted by Dr. Powder-
maker as an unconscious desire for an easier,
or uiibal, life with less pressure from ambi-
uon.
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omputing The Weather

Routine use of giant electronic computer foreshadows
the day when nation-wide weather predictions will be made
automatically by a centrally located machine.

By ANN EWING

> THE WEATHER FORECASTER of
the future will be an electronic computing
machine.

One has already been in routine opera-
tion for seven months, daily turning out
maps of the whirling masses of air that
make our weather. Its charts are at least
as accurate as those produced by human
meteorologists using their hard-learned,
rule-of-thumb methods.

Routine use of this computer, operated
by the Joint Numerical Weather Prediction
Unit in Suitland, Md., foreshadows the day
when weather forecasting will be entirely
automatic:

Weather information will be automat-
ically recorded and transmitted to a cen-
trally located computer.

The computer will digest and edit this
information into the form it requires.

Then it will make the forecast, trans-
mitting it to the hundreds of offices where
local weather predictions are issued.

There the human meteorologist will still
be needed to garnish the machine-drawn
map with his special knowledge of local

conditions.

day when
conditions

Some weathermen foresee the
even the extremely varied local
will be taken into account by

one or more centrally located computers.
Unemployment Not Threatened -

Although this may seem to threaten
meteorologists with unemployment, what
the computer is actually doing is releasing
weathermen from routine drudgery. In-
stead of spending a major part of a work-
ing day plotting data and drawing lines
on charts, the weatherman can start with
the chart already drawn for him by the
machine.

Thus he can spend much more time in
actual forecasts of local conditions, making
more accurate his predictions of such fac-
tors as precipitation and cloud cover.

Routine use of the machine will also give
meteorologists more time to study such com-
plex problems as formation of hurricanes,
tornadoes and thunderstorms, what causes
high, and low pressure areas to form, and
how and why the atmosphere works as it
does.

One key to the computer’s present suc-
cess in forecasting weather is the fact that
the machine, given proper directions, can
perform routine calculations at a fantastic
rate. But no matter how fast it operates,
the directions have to come from humans,

which is the second key to the computer’s
success.

Without knowledge of how the atmos-
phere works, meteorologists would not
have been able to give the computer correct
instructions. They have learned that at-
mospheric motions are governed by certain
laws, which can be expressed mathemat-
ically and solved, although now only when
the laws are much simplified.

Nevertheless, using them even in that
form is one step in eliminating subjective
judgment, based on the weatherman’s ex-
perience and skill, from weather fore-
casting.

More importantly, it points the way to
the day when highspeed “brains” will
climinate most of the forecaster’s personal
opinions from his predictions.

To make a weather prediction, meteorol-
ogists have to know the large-scale motions
of the atmosphere. If these were made vis-
ible by a vast number of free-floating bal-
loons at about 20,000 feet above the surface,
an observer on an earth-circling satellite

would soon notice the balloons all drifted
castward relative to the earth.

Looking more closely, such an observer
would see that the speed of this westerly
current was not the same from pole to
pole, but varied slowly with latitude. It
would move fastest over the some 2,000
miles of the temperate zones, or midlati-
tudes, becoming much weaker or even re-
versing its direction over the poles and the
qullllol’.

Has Meandering Path

The high-level river of air over the mid-
latitudes does not flow in a straight path,
but meanders as it moves, in much the
same way a nearby stream meanders.
Weathermen call this great meandering
current the planetary wave.

Even more careful observation of the
balloons’ movements would reveal a con-
stantly changing series of whirlpools and
eddies embedded in the giant river of air.

Continuously forming and disintegrating,
these whirling air masses are depicted as
highs and lows on weather maps. They
also move from west to east, in a more
or less regular way, at a speed slightly
less than the planetary wave.

It is this regularity that first led to the
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COMPUTER'S WEATHER PREDICTION—This weather map is a rou-
tine one produced by a giant electronic "brain” operated by the Joint

Numerical Weather Prediction Unit

at Suitland, Md. The computer bas

been making forecasts at least as accurate as those of practicing meteorol-

ogists for seven months. As the machine printed out its results, it shaded

in the areas where pressures are within a certain range. To make the areas
easy to visualize, humans drew the outlines around them.



crude kind of weather prediction embodied

in such old proverbs as “Rain before seven,

Shine before eleven,” then later resulted
in the art of weather forecasting. For by
charting these flow patterns, meteorologists
have learned to predict where highs and
lows will move in the future, based on
their repeating patterns.

Much more important, however, the at-
mosphere’s regular motions show that air
obeys the same laws as other fluids. These
laws, known as the hydrodynamical equa-
tions, were first formulated in the early
19th century.

Using many short-cuts, meteorologists are
learning to apply these laws to the atmos-
phere with the aid of a computer. The daily
forecasts being turned out by the Joint
Numerical Weather Prediction Unit in
Suitland will continue to be improved as
scientists learn more about using the equa-
tions governing atmospheric flow to cal-
culate weather.

Fast Electronic Computer

The unit, run jointly by the Weather
Bureau, Navy and Air Force, uses Inter-
national Business Machines Corporation’s
electronic computer, the IBM 701, to make
its forecasts. It is one of the few produc-
tion models with the necessary speed and
memory for numerical forecasting, accord-
ing to Dr. George Cressman, director, of
the unit.

Although it was first suggested about
100 years ago that mathematical equations
might be used to predict atmospheric flow,
the difficulty of solving them was so great
the attempt was not even made until 1922,
when the British meteorologist, L. F. Rich-
ardson, made the first genuine numerical
weather prediction.

However, he had to take many more
shortcuts than now necessary with the
computer, and the calculations still took
many months. His results were very dis-
couraging, and the required computing
time was so prohibitive that use of numer-
ical methods to make weather forecasts
was dropped for about 20 years.

Reconsider Numerical Forecasts

During World War 11, the promise of
high-speed computers and the existence of
much more complete weather information
led meteorologists to consider again the
possibilities of Richardson’s numerical pre-
diction.

Immediately after the war, scientists at
the Institute for Advanced Study, Princeton,
N. J., started active investigation of the
problem. The group was sparked by Dr.
John von Neumann, now an Atomic
Energy Commissioner, Dr. Jule Charney
and Dr. Philip D. Thompson, now an Air
Force major attached to the Joint Numer-
ical Weather Prediction Unit.

In 1948, Dr. Charney discovered that
taking certain short-cuts with the equations
would give predictions of high-level flow
patterns with more resemblance to the real
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atmosphere than had been possible using
Richardson’s model. When calculated on
the computer, ENIAC, with actual weather
data, the results were quite similar to the
observed flow.

These and further experiments showed
that a very simple numerical model could
predict the behavior of largescale atmos-
pheric motions at least as accurately as
humans could.

Improve Mathematical Models

Meteorologists at the Institute, at the Air
Force Cambridge Research Center, and at
the Institute for Meteorology, Stockholm,
Sweden, under the direction of Dr. Ca
Gustaf Rossby, continued to work at im-
proving the mathematical models used by
the computer.

To Dr. Rossby’s group goes credit for
first use, in March, 1954, of current weather
data to make an actual forecast of future
weather.

By 1953, plans were made for daily
operation of the computer in weather fore-
casting in the United States. The IBM 701
at Suitland was officially inaugurated on
May 7, 1955.

Since May, the numerical weather experts
at Suitland have shortened the time needed
from first arrival of data until the machine

A Complete Professional

TELESCOPE

363
starts calculating weather from nearly
seven hours to about two. They have
done this by instructing the machine to

analyze its own data, after it has been
edited to a standard form. Until about a
month ago, these data had to be plotted
by humans, then transferred to the
machine.

Science News Letier, December 3, 1955

101 ways to make money

'KEEN ‘TEENS

By STOOKIE ALLEN. This ""how-fo'" book of cartoons-
and-success-stories tells, describes, and shows 101 ways
teeners have won fame, renown, and often small for-
tunes for themselves.

Using their own ingenuity, talents, and energy, these
youngsters: extract gold from sea water; run banks;
publish newspapers; build boats that collapse for easy
transportation; make chairs out of barrels; operate
zo00s, observatories, and museums; make trout flies;
operate rodeos and raise cattle; win scholarships and
other awards for scientific and mechanical projects;
invent self-operated lawn mowers; build doll and dog
houses; write and draw and dance and sing; recover
the silver from developer and the loose oil from oil
fields; make figurines and toys and sleds and mittens;
design therapeutic equipment; and hatch twin chicks
from double-yolked eggs—among their many, many

other i an ties!

A superb gift for the alert teen-ager. Order NOW:
KEEN TEENS: 101 Ways to Make Money.
Postfree. 5-Day Money-Back Guarantee.

EMERSON BOOKS, Inc.,
Dept. 641-K, 251 West 19th St., New York 11.

Price $2.50

FEATURES:

4-INCH

DYNASCOPE"®
65X-130X-167X | 3

4 inch Parabolic Mirror
Aluminized plus Zircon 7
Quartz layer
2 3 Eyepleces—(1) 65X Huygen
2) 130X-167X Achromatic Ramsdens
Rack & Pinion ]
Focusin,

A fine parabolic mirror reflecting

4-power Achromatic
Finder Scope

telescope for every astr
teur or professional—who insists upon
fine optical performance. An instru-

Combination Non-Friction
Equatorial & Alt-Azimuth
Mount

ment of this high quality has never
before sold at anywhere near this
astonishingly low price. In fact, it is
the only reflecting telescope available
for under $100 with a parabolic mir-
ror, rack and pinion focus and 3 achro-
matic eye pieces.

The Dynascope will resolve Epsilon
Lyrae as four brilliant gems. The
Herodotus Valley of the Moon can be
clearly seen with breath-taking sharp-
ness, Polaris and Zeta Ursa Majoris are

4-point Tube
Suspension

8 Tripod with Hardwood
Folding Legs

At an unbelievably

$4995

F.0.B, Hartfe [=
Shipping Weight

resolved with excellent definition.

A fully achromatic precision instru- S Collect u
ment, scientifically constructed, the
Dynascope will give you years of astro- ] CRITERION MFG. CO., Dept. SND-12 1
nomical pleasure and satisfactory ser- I 331 Church St., Hariford 1, Conn. ]
vice. It is completely assembled, fully Please ship me at once, subject 10 your money
aligned, rnd)jdfor usle, Each D(;rr:;téop- I back guaraniee, 4-inch Dynascope Telescope. I
must pass rigid resolution and diffrac-
tion tests before shipment and is sold 1 [J Enclosed find check or money order $49.96 ]
on an ironclad money back guarantee, ] [ Send C.O.D. [0 Free Illustrated Literature ]

CRITERION I Name !

MANUFACTURING €O. I addrens :
331 Church Street » Hartford, Conn. : City P, -

- —— -]
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Get this FREE Buyer’s Kit

on UNITRON
Astronomical Telescopes!

Learn how to ch the tel P
best for you, before you buy.

The quality of your observations is no better than the
telescope you use. You want your telescope to be
worthy of your investment and of the time you will
devote to using it UNITRON'S Free '‘Buyer's Kit'
and catalog is required reading for prospective telescope
owners, It is yours for the asking.

The 1.6”, 2.4”7, 3”7 and 4”7 UNITRON Refractors
The UNITRON line of refractors is the most complete
ever offered. Accessories include the UNTHEX Rotary
Eyepiece Selector, the DUETRON Double Eyepiece,

, clock drives, vi 4, astro-cameras and
every convenience for critical observing. No wonder,
then, that UNITRON is the choice of leading univer-
sitles, government agencies and amateurs all over the

world, There is no mneed to deprive yourself of a
UNITRON, since any model may be purchased under
our Easy Payment I'lan

Here is a typical UNITRON value

UNITRON 2.4” Altazimuth Refractor
Complete with eyepieces for 120X, 100X, 72X, 50X ;
UNIHEX Rotary Eyepiece Selector: altazimuth mount-
ing with slow motion controls; tripod; viewfinder; sun-

glass; and cabinets. $-| 25

Express collect .e

All instruments fully guaranteed. Send check or M.O
or 25 % deposit with balance C.0.D. or use our Time
Payment Plan. Xmas orders shipped same day
recelved.

This valuable catalog is
yours for the asking!

Learn about —

equatorial and
altazimuth mountings

objective lenses

refractors and reflectors

magnification and eyepleces

the latest acoessories
Send for your FREE copy NOW!

204-6 MILK STREET .

BOSTON 9, MASS.
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-  Books of the Week

For the editorial information of our readers, books received for review since last week’s Issue are listed

For convenient purchase of any U. S. book in print, send a remittance to cover refal
be rnid) to Book Department, Science Service, 1719 N Str
publ

price
, N.W., Washington 6, D. C.

ostage will
Foqunv free

ications direct from publisher, not from Science Service,

Tue Browrries oF CavirorNia (DipTera:
CALLIPHORIDAE)—Maurice T. James—Univer-
sity of California Press, Bulletin of the Cali-
fornia Insect Survey, Volume 4, No. 1, 34 p,,
illus., paper, 50 Describing the pests,
some of which are parasites on domestic ani

cents,

mals and man,

THE CarPENTER Bees oF Cavirornia (Hy-
MENOPTERA: ApPoIDEA)—Paul D. Hurd, Jr—
University of California Press, Bulletin of the
California Insect Survey, Volume 4, No. 2, 38
p., illus,, paper, 50 cents.
bees cause damage not only to standing timber
but to fence posts, bridge timbers, telephone
poles, and even to buildings.

These wood-boring

CoMBUSTION RESEARCHES AND REVIEWS 1955
J. Barr and others—Butterworths (Intersci-
ence), 187 p., illus, $5.00. Invited papers

presented at panel meetings held in Scheven
ingen, The Netherlands, and in Paris.
CONTROL OF

Prants—M

NucrLEAR ReAcTORS AND POWER

. A. Schultz—McGraw-Hill, 313 p.,
illus., $7.50. Presenting basic techniques but
applying them particularly to the solid-fuel
heterogeneous reactor.

Dr. Avran FromMme’s Book oN  Sex
MarriaGE—Barnes & Noble, 248 p., paper,
$1.50. A reprint of a book originally published
in 1950 under the title “A Psychologist Looks
at Sex and Marriage.”

AND

FUROPEAN ARCHITECTURE IN THE TWENTIETH
Century: Volume Two, Part 111, The f
Functionalism 1924-1933—Arnold Whittic
Philosophical Library, 271 p., illus,, $10.00. In
the era covered here, building design was
guided by the purpose of the building and ad
vantage was taken of the new methods of
construction,

Founpry Pracrices—S. E. Rusinoff—Amer
ican Technical Society, 261 p., illus,, $6.50. A
textbook for students also intended as a prac
tical book for those already engaged in foundry
work.

Gas

TurBINES AND JET PropuLsion—G. Geof
fr Smith, revised and enlarged by F. C.
Sheffield—Iliffe ( Philosophical Library), 6th ed.,
412 p., illus.,, $15.00. When the first edition
of this book appeared in 1942, jet propulsion
was considered pioncering stuff and near
madness. This edition contains descriptions of
ramijets, pulsejets and rockets.

TerRMS
$6.75.

GLOSSARY OF PACKAGING Packaging
Institute, 2d ed., 323 p., This book
contains, according to the publisher, “the lan-
guage of a ten billion dollar industry.”

Hanosook oF Barrer Fivisaing — Ralph
Enyedy—Reinhold, 255 p., illus, $7.50. A
handbook giving step-by-step instructions for
this economical method of metal finishing

Tue Honey-Gumes—Herbert edmann
Smithsonian, (Govt. Printing Office), 292 p.,
illus., paper, $1.75. Reporting a study of this
African bird that eats beeswax and lays its eggs
in another bird’s nest.

HyprauLic AND PNEUMATIC OPERATION O}
Macuives: A Handbook on the Use of Oil or
Compressed Air for Driving and Controlling
Machines and Vehicles—H. C. Town—Philo
sophical Library, 192 p., illus, $7.50. For
engincers and designers as well as for sudents.

Inpoor Prants anp How To Grow TrHem
A. Bertrand, translated from the French by
Vera Higgins—Philosophical Library, 92 p.,

illus,, $4.75. Telling the amateur and house-
wife how to make their plants thrive.

MiNERALS YEARBOOK 1952: Volume 1, Metals
and Minerals (Except Fuels)—Staff, Bureau of
Mines, Minerals Division—Gout. Printing Office,
1218 p., illus., $4.00. Facts and figures having
to do with important natural resources,

PLANT PropaGATION PracTices—James S
Wells—Macmillan, 344 p., illus., $7.50. A brief
and simplified introduction to the more impors
tant fundamental principles that govern plant
propagation.

Tue Porar Aurora—Carl Stormer—Qxford
University Press, International Monographs on
Radio, 403 p., illus,, $8.80. Summarizing the
main results of over half a century of research
on polar aurora by a distinguished mathema-
tician and an enthusiastic amateur photographer.

Tue PrincipLes oF CHEMICAL EQUILIBRIUM:
With Applications in Chemistry and Chemical
Engincering — Kenneth  Denbigh — Cambridge
University Press, 491 p., $7.50. For upper-class
students of either chemistry or chemical
engineering.

REFLECTIONs OF A Puysicist—P, W, Bridg-
man—~Philosophical Library, 2d enlarged ed.,
576 p., $6.00. Applying what the author calls
the “operational approach” to non-technical
topics, including operational analysis itself.

SMITHSONIAN INSTITUTION ANNUAL REPORT
1954—Leonard Carmichael, Secretary — Govt.
Printing Office, 455 p., illus,, $3.00. An appen
dix of the report contains a large number of
memoirs on important recent scientific develop-
ments,
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STORY OF THE GEMS
By HERBERT P. WHITLOCK

Curator of Minerals and Gems,
American Museum of Natural
History
“The best popular book on gems we have
seon . . . Combines in happy fashion the
mplete mineralogical background of
precious and  semi-precious stones  with
enough of the fascinating history of gems
to muke the book much more than a man-
ual of euttable stones . . . Very fine illus-
trations of cut gems, some in color, and
of carved jade and other pre
A xeellent he for the
sin accurately a wide field.”

Saturday Review of Literature.

Large handsome format

PROFUSELY ILLUSTRATED

50 postfree

)N BOOKS, Inc.
Dept. 645.K, 251 W. 19 St, N. Y. 11
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Published
e by University of
Chicago Press at $11.00

Now available for the first time in book
form, the Encyclopedia demonstrates the
logical structure common to all the sci- |
ences, and integrates the knowledge and |
methodology of every major scientific dis-
cipline within a single philosophical frame-
work. Among the noted contributors are

Just ]
|

| Niels Bohr, Bertrand Russell, Rudolf Car-

nap, Ernest Nagel, Philipp Frank, Egon
Brunswik and Felix Mainx.

Free to You on Joining the
LIBRARY OF SCIENCE

MR e

Invites You to Receive as a Membership GIFT

the Monumental New Two-Volume

INTERNATIONAL ENCYCLOPEDIA
OF UNIFIED SCIENCE

n these volumes, thirteen of the most distinguished scientific figures of our time

provide what The New York Times has called “the foundation on which may be
built the bridges that are to connect the sciences.”

Because these volumes may be so important to the work and thinking of readers of
Scientific American, the LIBRARY OF SCIENCE has arranged to send you the Encyclo-
pedia entirely without charge to demonstrate the benefits of membership. For the
LIBRARY OF SCIENCE brings its members, at substantial savings, the books destined to
play an important role in their thinking—authoritative works from the individual dis-
ciplines, books pointing up the unity of science, special translations and importations.

Since the LIBRARY OF SCIENCE serves scientists and professionals on a professional
level, members have no obligation to buy any fixed number of Selections and may
discontinue membership at any time. Reduced member prices and free books of your
choice with every fourth Selection taken effect savings up to 40%.

You are invited to enroll in the LiBRARY OF SCIENCE and choose your first Selection
below. With it you will receive the two volumes of the International Encyclopedia of
Unified Science entirely free, as much as $16.00 worth of books for as little as $3.95.
You are not obligated to take any additional books. 1f you wish, you may substitute
any of the Selections described below as your free membership Gift.

Choose Your First Membership Selection from These Outstanding Volumes in the LIBRARY OF SCIENCE

PHYSICS & MICROPHYSICS

by Louis De Broglie

lust translated. “A unique book. . . . The pre-
sentation of molecular physics of the last dec-
ades should broaden and deepen the scope of

every reader.”

—Albert Einstein
List price $4.50, Member’s price $3.95

ALBERT EINSTEIN: Philosopher-Scientist

Edited by Paul A. Schilpp

The work, thought and influence of Albert
Einstein, authoritatively appraised by 25 col-

leagues, including 6 Nobel Prize winners,
Einstein replies and also contributes the only

autobiography he ever published.

List price $6.00, Member's price $4.95

SCIENTIFIC AMERICAN READER

MATHEMATICS & PLAUSIBLE REASONING
(2 vnls.)* by George Polya

Analyzes the methods of mathematical prob-
!em-solving, to demonstrate their usefulness
in all scientific investigation, “The material is

e

378

LIBRARY OF SCIENCE

59 Fourth Avenue, New York 3, N. Y.
Please enroll me as a member and send the books
indicated below, one without charge as my free
GIFT BOOK and the other as my initial Selection
to be billed at the special Member's Price plus a
few cents charge for postage. I am under no obli-
gation to order additional books and may discon-
tinue membership at any time.

FREE BOOK

FIRST SELECTION
NAME

CIiTY o ZONE——_STATE .

fresh and highly original . . . stimulating, in-
formal and occasionally humorous.”

A HISTORY OF SCIENCE

Through the Golden Age of Greece)
by George Sarton

The panorama of ancient science from the be-
ginnings of writing to the flowering of Greek
mathematics, astronomy, medicine, biology,
geography, engineering. “Remarkably read-
ib‘le_.—._ . a work of the greatest scholarship.”

By the editors of
SCIENTIFIC AMERICAN

The frontiers of scientific exploration today,
by over 50 noted scientists. Links the latest
research in atomic energy, biochemistry, astro-

A ral

|
|
|
1
|
|
|
|
|
|
|
1
|
|
|
Ny

physics, genetics, sensation and perception,
virology, zoology, geology, animal behavior.
List price $6.00, Member’s price $4.95

FRONTIERS OF ASTRONOMY
by Fred Hoyle
——

“New ideas about the structure of the earth,
cause of the ice ages, formation of the moon's
craters, the origins of the planets (and) an
account of the directions in which thought is
leading on the frontiers of astronomy.”

—The London Times

List price $5.00, Member’s price $3.95

ANTHROPOLOGY TODAY

Edited by A. L. Kroeber
966 pages, 52 contributors. “Scientists in
neighboring disciplines . . . can for the first
time find within the covers of one book a
trustworthy survey of the present position of

anthropological studies.”
~Clyde Kluckhohn, Ph.D.
List price $9.00, Member’s price $6.95

—Scientific American
List price $9.00, Member’s price $6,50
#(Two volumes count as one Selection.)

—~—

—The Yale Review
List price $10.00, Member’s price $6,95

, You Are Invited to Use the Enroliment Form Attached

AERODITZ

LIBRARY OF SCIENCE, 59 Fourth Avenue, New York 3, N. Y.
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CLASSICS

OF

BIOLOGY

By AUGUST PI SUNER
Authorized English Translation by
Charles M. Stern

This Survey of the Study of Life, told
by one of the foremost living biologists,
illuminates the high points of progress in
this science by fascinating glimpses into
philosophical theories throughout the ages
until reaching our present-day observa-
tional methods.

Famous Controversies are discussed and
extensive textual extracts from outstand-
ing works lead ever along paths of for-
ward-surging discovery, generating in
the reader a desire to delve still deeper
into the most interesting subject within
the compass of Man’s Mind—Himself!

The general reader and the serious stu-
dent as well as their teachers, not only in
Biology, but also in Philosophy and Lin-
guistics will find in this book much of
value for di and devel t
Among more than three-score writers
discussed with the wisdom of a lifetime
devoted to the science, our author intro-
duces us to thinkers of the finest calibre,
whose fame is more widely witnessed out-
side the English-speaking world.

The “single-clue” index is compendious
and permits effortless reference to the
name and extract in which the reader is

interested.
The author is a former President of the
i of felne In Barcel
CONTENTS

Matter and Energy in Life—Cell Theory
—Stimulus and Exeitation—Biocatalysts
—Metabolism—Growth and Reproduction
—Germ-cells and Soma: Sexual and Asex-
ual Reproduction—Form and Dynamics
of Reproduction — Heredity — Individual
and Species—Preformation and Epigene-
sis—Life on Earth—Geography and Pa-
laeontology—Causation and Design—Re-

flexes, Consciousness and Will— The
Whole and Its Parts.
$7.50

MAIL THIS COUPON TODAY

Mail to your bookseller or fo:
PHILOSOPHICAL LIBRARY, Publishers
15 E. 40th St., Desk 35, N.Y. 16, N.Y.
Please send me

rnneniCOPi@s of ''CLASSICS OF BIOLOGY"
at $7.50 each.

| enclose remittance to expedite shipment.

NAME.

ADDRESS.

I
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BOTANY

NATURE =S
RAMBLINGS
by Horaca Loflin

Cattails and Statistics

» SOME SCIENTISTS believe that the
true end of science is to reduce all natural
phenomena to mathematical terms. It
might seem pretty hopeless to try a mathe-
matical analysis of a thick cattail stand.
But armed with notebook, pencil, hipboots
and mosquito repellent, scien have been
able to emerge from the swamps with a
formidable array of cattail statistics.

IMPORTANT
NEW
BOOK

""Atomic Radiation Detection
and Measurement”

All the Facts From Atomic Structure to
Prospecting: This up-to-the-minute book
imparts a basic understanding of nuclear
science and its npph’cntionni plus a full
dis i and hni

of eq
required for detecting and measuring
atomic radiation. Clearly and interest-
ingly written. Includes chapters on nu-
clear theory, atomic reactions, radiations
and their effects; details on circuits and
operntion of Geiger counters, scintilla-
tion counters, dosimeters; how-to-build
low-cost Geiger counters; applications of
nuclear science; how radiation, detection
and measuring equipment are used in
industry, civil defense and prospecting.

R L T
Order ADR-1, only. . oe
ORDER TODAY FROM
HOWARD W. SAMS & CO., INC.
2201 E. 46th 51, Dept. 15-M5
Indianapolis 5, Ind.

HOWARD W.SAMS & €O, INC.

For example, it has been found that 2
good cattail stand will average around
86,000 stems per acre. Furthermore, cuc!l
of the brown spikes that give the cattail
its name contains roughly 300,000 sma."
seeds and several million fibers packed in
an orderly arrangement.

Each of the seeds contains an umbrella-
like collection of tiny hairs that allows the
wind to carry the seeds over great dis-
tances. By count, there are from 40 to 60
of these hairs on each seed.

The seeds of one spike would be enough
to plant six acres in a thick growth of cat-
tails, yet the 300,000 seeds weigh only about
one-third of an ounce.

There is much more to a cattail stand
than meets the casual eye. In fact, there is
probably more below the mud than above.
Each of the stems that rustle in the wind
arises from buried stems, or rhizomes, and
it is estimated that there are about 140 tons
of rhizomes per acre of cattail stand.

Besides arising from seed, cattails also
reproduce by sprouting from these rhi-
zomes. There may be as many as 35 shoots
coming from a single plant in a growing
season, and as much as three acres of cat-
tails have been judged to be all one gigan-
tic plant.

Moving from the swamp to the labora-
tory with a cattail collection, scientists have
discovered that each of the minute seeds
contains an oil, something like linseed oil
It has been calculated that if all available
cattails in this country were processed, some
34,000,000 pounds of useful vegetable oil
could be extracted from the seeds, leaving
166,000,000 pounds of cattail meal for live-
stock feed.

A type of flour can be made from the
cattail rhizomes, with a yield of 32 tons
dry weight per acre. A chemist found that
by fermenting this flour he could convert
up to 21% of the flour dry weight into
ethyl alcohol.

As a footnote on the potentialities of cat-
tails, it has been reported that the Roman-
jans make a “people’s whiskey” from fer-
mented cattails.
Science News Letter, December 3, 1955

LINGUAPHONE

MAKES 1T EASY TO LISTEN and LEARN to

Only LINGUAPHONE, The World's Standard Con-

versational Method, brings the world's best native
language teacher into your home,
For Just 20 Minutes a Day you listen to Linguaphone's
MODERN Recordings. hey make it easy—AND
FUN—to learn another language AT H()&E—Lhe
same natural way you learned to speak English long
before yon went to school.
Isten, ¥ Understand, You SPEAK
It's like living in a foreign land. Yon hear

8 to
12 native_men and women converse about eveg(d)li% ‘

iters,  You aequire a true accent no TEXTBI
CAN TEACH.

Exclting Business, Travel Opportunities here and
abroad. he Linguaphone Method is used ‘round the
world by schools, colleges, governments, large busi-
ness flrms.  Over 1,000,000 home study students.

Wishing—8tart Talking! W FOR FREE
BOOK. Linguaphone Institute, 31-125 Radio City,
New York 20, N. Y.

[



—(uestions—

ANTHROPOLOGY—How do apes differ among
themselves? p. 355.
In what respects may environment affect
human characteristics? p. 360.
=00
ENTOMOLOGY—On what clock do traveling
bees get hungry? p. 360.
ooan
GEOCHEMISTRY—How has dating of past
by carbon 14 methods been hindered? p. 358.
BB 2
GEOPHYSICS—What types of experiments can
be carried out from earth satellites? p. 357.
0 g o
METEOROLOGY—How has heretofore hidden
lightning been spotted? p. 359.

What does use of electronic
weather for i do for
p. 362,

computer in
logists?

ooo

WILDLIFE—How do kangaroos spread brush
fires? p. 359.

ooao

PHOTOGRAPHS—Cover, Lee M. Talbot; p. 355,
British Information Services; p. 357, Bendix
Aviation Corp.; p. 359, Myron G. H. Ligda;
p. 362, Joint Numerical Weather Prediction
Unit; p. 368, New York Art Iron Works Co.

SPLENDID CHRISTMAS GIFT
INSECTIVOROUS PLANTS
VENUS FLYTRAP, PITCHER PLANT, SUNDEW

Set including also bog soil, live sphagnum
moss, and detailed instructions for setting up
terrarium. Fascinating to see these plants in
action. Price (ppd.) $5.50.

Send 35¢ for Science Catalogue.

EST. }\(YS/S@ 1919
“

NEW YORK SCIENTIFIC SUPPLY CO., INC.
28 West 30th Street New York 1, N. Y.
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. . . See the Stars, Moon, Planets Close Up!
BUILD A BIG 100 POWER
3” REFLECTING TELESCOPE

« + « with this Complete 87 Piece "Do-it-yourself”’ Kit
EXCELLENT SCIENCE CLUB PROJECT!
Get Ready to See the Artificial Satellites!

I‘verythinz you needl
mplete, mmple instructions.

No machining! Easily assembled!

We f
Kit inciudes: 87 /10 alum o

inized and over-

oated Spherical Mirror—60X Kye plece and 100X Barlow Lens—Oross-

\ fie Finder-—sturdy 40" Tripod- type Equatorial Mount with locks

[ " on _both axes—ventilated 37 Mm‘or Mnunb—heﬂv}' wall, black Telescope
Tube. All nuts und bolts supplied. Nothing extra to buy. Our 3” Spheri-

Phofographers! 307
Adapt your camera to this Scope
for excellent Telephoto shots and
fascinating photos of moon

eal Mirror (

guarantee.

imit. Your ﬁnmhml scope can ulso
Shipping weight, 10 1bs.
Stock No. 85,025-Q. . .............. $29.50 f.o.b. Barrington, N. J.

1.) is guaranteed to resolve detail nght up to_theoretical
be used terrestrially. Money-back

SPITZ JR. PLANETARIUM

LATEST MODEL! One of
the Greatest Scientific
Toys We Have Ever Of-
fered| Projects nearly 400
stars, more than 70 econ-
stellations in their correct
relationships. Use it in
any darkened room of the
house, project it on the
ceiling. No batteries, works
on ordinary household eur-
rent. Rheostat eontrol for
brightness.
32-page book included free
of extra cost. Contains
valuable infurmntion about
star easy

Projection sphere
r. Hluminated Pmnl

l 0ok .$14.95 Post lld
SKY I()U PROJE! ("I' bove planetarium. Pro-

fifs
jects the outlines of mytholnmcnl ﬂgurms
tock No. 70,059-Q .$8.98 Postpald

MICROSCOPE
Adjustable! 20, 40, 60 POWER!
handy precision instrument of

A compact, imported,
umll) uses, Select power you want, then foeus sharply
by turning special micro-focus Good quality

optics. Full m\ﬂul’nruun l{\mmnleﬂl
Stock No. 30,005-Q.

ATTENTION SCHOOLS!

f/l 4 Ibmm. MOVIE PROJECTION I.ENS
L. ly 17
F that uf‘utun(lurd lﬁmm
projecting lens. Gives you
& big picture—4 times the

y $8.95 Postpald

“\_ A same projecting distance.
s Lens unit is mounted in a
standard sleeve with an 0.D. of 1-3/1 jch fits

most 16mm, projec Brass

clmmm 0. D, for nl‘ll\l)tinr to other sizes from

1% Direction shuet lm‘ u(led Back 0{ the lens must

cnme ‘within 5/16” Worth

Projecting Lonl—sloek ND. 30,1 100 38 B0 pstpd.

Sleeve Adapter, 17 —8tock No. 6-Q—
31 00 pstpd.

INSTRUCTION BOOKLETS

Easy to foll
lustrati

FSEND FOR R

START SPEAKING

FRENCH
s PAN ls H ALMOST OVEIIIIGW 1

EHE 8 the easlest way to lnm FRENCH, BPANIS
German, { Japanese or anlllnn
‘REE 2-sided non -breskable record. Ly
ample lesson. Alm
in & new Innzu-n with a pcr
r No memorizing needed.
d soon. Rulh 25¢ to
ging, shipping. State
lnlormlllan on

£

eyes follow 'n:dl in FREE »

you’ll be cha
That'

t.
lull C'arllnl couru No o
Dept. 6012, 136 W. Ban 8t., Now York 1

t 8% x 11 page si

Do-it-yourself—=Save! and have F‘gn!
rice
Stock No.
ow to Build Projectors.

Hnmehulll Telesco) copes

Method to Clean Pry recision ( lec
Homebuilt Rlﬂeﬁcémon

T
How to Condense nnd Project I

with Lenses 75¢
Reticles and Their 90! B¢
ULTRA CLOBE-UP l'lml aphy. . 9042 60¢
Infra-red Light and Tts Uses. 8040- 75¢
Homemade Stereo-Adapters . . 9032- 30¢
Homemade Stereo-Viewers . 2034- 30¢
Photo Micrography with Pen

Micr pa ................ 9029- 10¢
Dummy Cam 9035- 20¢
Collimating Hy-z ems 9047~ 85¢
"BIII](‘!"I a Condenser Enlarger 5038- 40¢

LL ABOUT T!L!PHOTO L!NB 8"

Pa; m—wemn of information, diagrammed instruc-
tions. Tells how to build Telephoto attachments—how
to use them. Lots of other good dope on Telephotog-
raphy.

Stock #9036-Q....... ..80¢ Pstpd.
Or(ler by stock Ni

50-160-300 Power
MICROSCOPE
Low Price Yet Sulnblo for Classroom
ol  Onl; 14.9!
3 Achromallc Objective Lenses on
Rovolving Turret!
Imported! The color-corrected, cemented
achromatic lenses in the objectives give
fuu far superior results to the single
unes found in the microscopes selling
f nﬂ)‘ﬂ.lnl Ilesl;ltn ‘:ire 'wurth the dif-
erence! Fine rack and pinion focusing.
Stock No. 70,008-Q..$14.95 Ponpurd

New! 2 in 1 Combination! I
50 POWER MI(ROS(OPE

10 POWER TELES(OPE
ONLY
$4.50

ppd.

Useful Telescope and Micro-
wopL combined in one amaz-
precision instrument.

Impnr!edl No larger than a
fountain pen. Telescope is
0 Power, Microscope mag-

at any range.
sports, looking at small ob-
jects, J\‘:;tc nlnm snooping.
m Bntmnntlnn Gunnnmd
Order Stock No. 30,068-Q. . .$4.650

“MAKE-YOUR-OWN"” 4%” MIRROR KIT — Pol-
ished and ulnmimam mlrror. lenses for eyepieces and
diagonal. No tal par

Stock No. 50, 07‘-0 .$16.26 Postpald

SIMPLE LENS KITS!
Fun for adults! Fun for children! Kits include plainly
written, illustrated booklet showing how you can build
lots of optical

Stock No. Zr 7~IO lenses d
Stock No. —4 0 lenses .8 5.00 Postpald
Stock No. 10 ~—80 lenses. .$10.00 Postpald

RAISE MONEY FOR YOUR CLUB!
\"/ SELL POCKET HAND WARMERS

.

“Z You Buy at Low Price of 50¢ Each —
Sell for $1.00! (Regular $2.49 Seller)

No wires! No batteries! No flame! Yet gives off warm-
ing heat for 24 hours at a filling. Uses ordinary lighter
fiuid. Used over and over again. Made of sturdy alu-
minum. Carrying bag and full directions includ
You must order 4ﬂ units or more to get 5O¢ prlce
Single sample Hand Warmer for inspection—!
Order by stock No. Send check or M.O.  Satisfact] on
guaranteed |

Stock No. 98-Q. .8ingle Hand Warmer $1.00 Pstpd.

GET FREE OATALOG #Q—World’s largest va-
rmy of Opuul Items. Bargalins galor: War

and Spectroscopes, Prisms, Lenses, Re-

NQF“
oo™ Mirrors and dotons. of . other hard-io-get
Optical Items. Ask for FREE CATALOG #Q.

Send Check or M.O. Satisfaction Guaranteed!

EDMUND. SCIENTIFIC CORP.,BARRINGTON, N
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* New Machines and Gadgets

For sources of more information on new things described, send a self-addressad stamped envelope to SCIENCE NEWS LETTER, 1719 N St., N.W., Washington 6,
. C., and ask for Gadget Bulletin B07. To receive this Gadget Bulletin without special request each week, remit $1.50 for one year's: subscription.

8 AUTOMATIC CLOCK turns appli-
ances on and off and repeats operations
daily without resetting. The two-pound,
five by four by two and one-half inch man-
ual control can be hooked up to any appli-
ance in cither home or store.

Science News Letter, December 3, 1955

&y PLAY HATS made of tough plastic
have been designed for young cowboys and
firemen. Light and resilient, the hats are
molded in the shape and detail of both real
Westerns and firemen's helmets. Comfort-
able to wear, each is equipped with a chin
strap.

Science News Letter, December 3, 1955

®% MINIATURE GOLF COURSE for
home practice consists of three indoor-out-
door portable holes. Made of plastic and
colored green, the three holes simulate
actual traps and hazards met on the average
course. One has a gently rising ramp, the
second three separation mounds and the
third, a trap at the right.

Science News Letter, December 3, 1955

©x SAFETY BATHING DEVICE for
babies converts any sink or bathtub into a
baby bath, as shown in the photograph.
Designed for babies one to eight months of

age, the bathing aid has a steel frame, cov-
ered with soft rubber. The baby is strapped
in and made safe. The device is available
in mint green or canary yellow.

Science News Letter, December 3, 1955

Don't forget to make it

A SCIENTIFIC

with Gift Subscriptions
from SCIENCE SERVICE

12-3-5

Send us your orders early to avoid
the lqg'Lhﬂ.o'."-Mu rushl

CHRISTMAS

* SCIENCE NEWS LETTER—the weekly
summary of current science . . . a relia-
ble, brief, illustrated report on what is hap-
pening in science. First gift subscription,
$5.50; each additional, $4.00 per year.

* CHEMISTRY—the pocket size reliable
ine d d to the simplificati
of technical chemistry, with vital news and the
latest developments in chemistry and related
fields, . . . 9 issues, Sept. through May. First
subscription, $4.00; each additional, $3.00,

THINGS of science—a monthly kit of

interesting specimens or new products
of scientific h, Actual ples, detailed
descriptions, suggested experiments, museum-
type labels are sent each month to a limited
number of subscribing members at $5.00 per
year (12 exciting and vnusuol kits),

Clip and enclose coupon address at left
with your list of names and addresses.
Be sure to indicate which SCIENCE
SERVICE gift subscription each is to
receive.

. enclosed. () Bill me.

() Send Christmas card in my name.

By STEEL RACKS for kitchen cabinets are
coated with vinyl resins to protect china and
glassware from damage. Available in white
and other colors, the plastic coated shelves
are easily cleaned and are rust-proof.
Science News Letter, Decomber 3, 1955

2 TWO GUN SIGHTS, both employing
a new concept in reticles, are designed for
big game, varmint and target shooting.
One provides powers between 2Y,X and
8X and the other from 6X to 24X, with @
twist adjustment. Both are f[ogproo| and
can be mounted on most guns.

Science News Letter, December 3, 1955

% MICRO-MOTOR is self-starting and re-
versible. The voltage is four and one-half
to six and the horsepower 1/750. Designed
by British engineers, the micro-motor, it Is
claimed, can run 500 to 1,000 hours with-
out attention.

Science News Letter, December 3, 1955

# BAIT DISPENSER for salmon eggs
used in fishing is made to hold a two-ounce
salmon egg bottle. The bottle is inserted
into the plastic dispenser attached to a
fisherman’s belt. A knob is turned and,
like a change maker, one salmon egg drops

out.
Science News Letter, December 3, 1955

s(bo you -/6!0“/.?

Trees can withstand damage from late
forest fires better than from early ones.

Shocks from 25 to 220 volts have been
recorded from torpedo rays.

Potato production has increased from 94
bushels per acre in 1910 to 250 bushels
per acre in 1955 in the U.S,

The human heart can apparently with-
stand near-freezing temperatures without
permanent damage to its tough tissue.

Inventors of automotive devices took out
20.4%, of all patents issued in 1954, a higher
rate than the average of 18.3% since 1899,

Geologic age of rock formations can now
be dated by measuring the intensity of
luminescence some rocks give off when
heated.

People in the farm states of the Midwest
have a longer life expectancy than those of
any other region of the nation, 67.8 years
for white males and 73.3 years for white
females,



