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When you dial a telephone number, high-speed switching 
mechanisms select your party and connect you. ‘Through a new 
development of Bell Telephone Laboratories, similar mecha- 
nisms do a similar job in private wire teletypewritcr systems 
which America’s businesses lease from the telephone company. 

Company X, for example, operates an air transportation busi- 
ness with offices all over America. At one office, an operator 

wishes to send a message, let us say, to Kansas City. Ahead of 
the message, she types the code letters “КС”. The letters 
become electric signals which guide the message to its destination. 

Any or all stations in a network, or any combination of sta- 
tions, can be selected. Switching centers may handle 50 or 
more messages a minute...some users send 30,000 messages 
a day. Delivery time is a few minutes. 

Defense manufacturers, automobile makers, airlines and 
many other American businesses are benefiting by the speed and 
accuracy of the new equipment—another example of how tech- 
niques developed by the Laboratories for telephone use con- 
tribute to other Bell System services as well. 

BELL TELEPHONE LABORATORIES 
Improving telephone service for America provides 
careers for creative men in scientific and technical fields. 
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Shrink Universe Yardstick 
Milky Way galaxy is probably farther from nearby 

galaxies than previously thought. New estimates of inter- 
stellar distances are now possible. 

> THE YARDSTICK by which astrono- 
mers measure distances in the universe may 
have to be changed, Dr. Harlow Shapley of 
Harvard College Observatory told members 
of the American Astronomical Society meet- 
ing in Amherst, Mass. 
Our own Milky Way galaxy is probably 

farther from nearby galaxies of millions of 
stars and nebulae than previously realized, 
Dr. Shapley stated. This means that the 
expanding universe is even larger and older 
than previously estimated, and is expanding 
at a much slower rate. 

Clusters of stars in our own and other 
galaxies are proving to be incredibly bright. 
Those recently studied average about 100,- 
000 times as bright as the sun, Dr. Shapley 
estimates. It is these star clusters and in- 
dividual variable stars of the Cepheid type 
that help astronomers estimate distances in 
the universe. 
The new values would place the Larger 

and Smaller Magellanic Clouds so far away 
that the light now received from them 
started on its way toward our galaxy and 
the earth about 150,000 years ago. It would 
place the Andromeda nebula, a giant starry 
pinwheel believed to look much like the 
Milky Way galaxy to which we belong, so 
far away that light from it reaches us after 
1,500,000 years. This would also mean that 
the Andromeda nebula is about twice as 
large as previously thought. 
The new estimates of distance have be- 

come possible through the establishment of 
accurate photoelectric magnitude standards 
in the Magellanic Clouds by Dr. Uco van 
Wijk and Dr. Ivan King while at the South 
African Harvard station, Dr. Shapley ex- 
plained. Equally important was a special 
series of photographs made with a midget 
telescopic camera of only six inches focal 
length. 

“Ever since a number of the star clusters 
in the two Magellanic Clouds were identi- 
fied at Harvard as probably globular like 
the Hercules cluster and other globular 
clusters in our own galactic system,” Dr. 
Shapley pointed out, “we have been dis- 
turbed by the apparent discrepancy in lumi- 
nosity between the clusters of the Clouds 
and those of our Galaxy.” 

If the globular clusters in our own Milky 
Way, in the Magellanic Clouds and in the 
Andromeda nebula are equally bright, then 
the Cepheid stars are distinctly more lumi- 
nous than heretofore measured, Dr. Shapley 
stated, We must therefore increase the dis- 
tances to the Clouds very perceptibly to 
make the absolute luminosities of the 
groups of clusters agree. 

“If we increase the scale of distances, the 
rate of recession of the galaxies at a given 

distance from the observer will be de- 
creased,” Dr. Shapley said. “As a result, 
the age of the expanding universe will be 
increased and brought more nearly into 
agreement with the evidence of the age of 
the rocks on the earth’s surface.” 

“These drastic revisions should not be 
considered final,” Dr. Shapley stated. “The 
data are too few. The revision can be tested 
in various ways and appropriate investiga- 
tions are under way at Mount Wilson- 
Palomar, Leiden, Harvard and elsewhere. 
The Magellanic Clouds may further con- 
tribute, through the discovery of faint 
Cepheid variable stars, to the unraveling of 
the current puzzle of the scale of the 
Metagalaxy.” 
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PSYCHOLOGY 

Star Actor's Isolation 

From Others Important 

> А STAR actor’s isolation from other 
actors and from walls on the stage is more 
important than the position where he is 
standing. 

19 

This is one of the findings of psycholo- 
gists at Cornell University, Ithaca, N. Y., 
who are testing some of the traditional 
rules of the theater about where an actor 
should stand on a stage. To make their 
tests, they used a miniature stage peopled 
by black pins. 
Two rules “seem doubtful.” These are 

“the belief that upstage is more important 
than downstage, and that the left creates 
a different mood from the right.” 

In the tests, the black pins were placed 
in various positions on the stage and stu- 
dent observers, with and without stage pro- 
duction experience, were asked to point out 
the “star.” Choices of both groups were 
about the same. The experiments were 
conducted by Mrs. Carol Barnes Hochberg, 
Julian Hochberg and Herman M. Harvey. 
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MEDICINE 

Spot Pneumonia Types 
By Infrared Light 

> THE SUGARY outer coats of pneu- 
monia germs, which determine the types 
of the germs such as Type I, Type II and 
so on, absorb infrared light in characteris- 
tically different ways. 

This finding, important in the study of 
the chemistry of disease germs and of im- 
munity to them, is announced by Drs. 
Heber J. R. Stevenson and Seymour Levine 
of the U.S. Public Health Service’s Envi- 
ronmental Health Center, Cincinnati, in 
Science (Dec. 26, 1952). 
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ON STAGE TESTING—Checking up on the theater’s traditional rules 
about what part of the stage gives an actor the most attention, Mrs. Carol 
Barnes Hochberg has an observer judge which mannikin is the “star” of the 

show. 
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VOLCANOLOGY 
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Volcano Makes Mud Rain 
Oceanographer and naturalist-photographer are first 

men to set foot on San Benedicto Island where new volcano, 
El Boqueron, belched forth last summer. 

> TWO SCIENTISTS sat on the edge of 
an erupting volcano on San Benedicto 
Island, and are alive to tell the tale. They 
even have pictures to prove it. 

The two men, oceanographer Adrian 
Richards and naturalist-photographer Lewis 
W. Walker, were the first men to set foot 
on this desolate Pacific island off the tip of 
lower California since last summer, when 
El Boqueron, the volcano, blew itself into 
existence. (See SNL, Sept. 27, 1952, p. 195.) 
They hit the beach Dec. 9 and spent two 

days studying the volcano. They not only 
scaled its sides between eruptions, but sat 
inside its crater a few feet distant from 
volcanic rocks “hot enough to roast marsh- 
mallows.” They also got night color pic- 
tures of a glowing delta of lava at the 
crater’s base, an eerie vision in white, red 
and orange flame. 

It took them an hour and a half to ascend 
from the beach to the crater’s rim, 1,250 
feet above sea level. At times they were up 
to their knees in the fine volcanic ash that 
blankets the island. 

As they gazed out from the rim they saw 
a saucer-like bowl, half a mile wide and 
300 feet deep. The floor was broken up 
into two circular motes, one inside the 
other. 
“When we got to the rim,” said Mr. 

Richards, “we heard a roar such as you 
would expect from a hundred jet airplanes.” 
He explained the noise was connected with 
high-pressure steam or gas emissions from 
a rock pile near the point where they 
reached the rim. 

While Mr. Richards, a graduate student 
at Scripps Institute of Oceanography in La 
Jolla, was studying the strange new spec- 
tacle, Mr. Walker was roaming around the 
bottom of the crater with camera and tri- 
pod in hand. Не noticed his feet were 
getting so hot he had to keep moving them. 
He looked down at one of the legs of his 
tripod and noted it was charred. 

Suddenly, said Mr. Richards, a vent in 
the black inner circle of the crater began 
belching smoke. Soon the whole bottom of 
the crater was filled with black smoke 
which fortunately missed Mr. Walker, who 
was on the windward side. 

Twice more, during the period of explo- 
ration, Е] Boqueron threw great clouds of 
smoke 3,000 feet into the air. 

Their most interesting find, however, lay 
at the base of the volcano, where a hole 
was spewing out gigantic amounts of lava. 
As the blocks of red-hot lava met the sea 
they sent up a geyser of steam. In the two 
days the scientists were on the island, the 
delta formed by this lava grew from 700 

feet in width to 1,200 feet. At the same 
time its mouth moved up the mountain 
from 140 feet above sea level to 192 feet. 

At night the delta glowed like an artist's 
palette. Its color ranged from almost white 
heat at the mouth, through orange to 
nearly red where the blocks of lava reached 
the sea. The scientists estimated the tem- 
perature of the delta at 2,300 degrees 
Fahrenheit. 
The scientists explained that they did not 

see any molten lava. The block lava does 
not melt but moves in tremendous land- 
slides. 

The scientists found their real action 
when they tried for close-up color pictures, 
after dark, of the gigantic lumps of orange- 
glowing lava sliding into the sea. 

While Mr. Walker was busy taking pic- 
tures, pebbles started raining from the sky 
“by the bucketful.” From previous obser- 
vation the two knew these pebbles were the 
signal for a landslide. They were caught 
between the hot lava on one side and a 
pounding surf on the other—with a land- 
slide coming up. They beat a fast retreat 
along a narrow beach and escaped. 

Dog-tired, the men made camp at the 
base of the volcano. They were awakened 
at five in the morning by a shower of peb- 
bles. The volcano was erupting. In five 
minutes the pebble shower turned into rain. 
The men gazed at each other in surprise, 
only to find they were both spattered with 
mud. The volcanic cloud had succeeded in 
precipitating atmospheric moisture, and 
had mixed with the rain to make mud. 

“It was tough,” Mr. Walker said. “If 
you looked up to see what was falling next, 
you got mud in your eye.” 
The daring scientists took the trip en- 

urely on their own, hitchhiking on boats of 
the San Diego tuna fleet. They are report- 
ing their observations to scientists at the 
Scripps Institute. 

New Volcano Is Continental 

When scientists Mr. Richards and Mr. 
Walker returned to La Jolla, Calif., from 
their exploration of El Boqueron, they had 
plenty to tell their associates and friends at 
the Scripps Institute of Oceanography. 

Dr. Francis Shepard, professor of marine 
geology at Scripps, expressed particular in- 
terest in their samples of the lava found in 
the volcano. Investigation proved it to be 
acidic. | 

Dr. Shepard said this showed the volcano 
is of a continental rather than an oceanic 
type. This is surprising inasmuch as San 
Benedicto rises from the Pacific Basin and 
is not a part of the continental shelf. 

Mr. Walker reported that he found no life 
on the island but ran across some peculiar 
tracks. He described them as holes that 
looked as if they had been made with an 
ice pick. He ascribed them to land crabs, 
although he did not see any of the species 
around. 

Science News Letter, January 10, 1953 

A shortage of rice is one of the most 
serious aspects of the world grain situation. 

By equipping ocean-going vessels with 
long rails of magnesium, engineers have cut 
the hull corrosion that otherwise requires 
periodic dry-dock attention. 
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PSYCHOLOGY 

Study Eating Pattern to 
Prevent Mental Illness 

> WHEN SCIENTISTS understand better 
the meaning of the way people eat, they 
may be able to cure many different psycho- 
logical disorders and thus reduce the 
amount of mental and emotional sickness. 

This prediction was made by Dr. William 
Kaufman of Bridgeport, Conn., at the meet- 
ing of the American Association for the 
Advancement of Science in St. Louis. 

For example, in times of emotional stress 
many people will drink more milk or eat 
more ice cream and cheese. They are, Dr. 
Kaufman said, unconsciously increasing 
their intake of “security foods.” 

People who are thwarted or have failed 
to gain the approval of others, or who feel 
sorry for themselves, may unconsciously 
seek gratification by eating more “reward 
foods” such as chocolate, hot dogs, candy 

or nuts. 

Some persons have the unconscious need 
to emphasize their adulthood through 
“overdetermined use of grown-up foods 
such as coffee, tea or beer, foods which once 
upon a time were forbidden to most of us,” 
Dr. Kaufman said. 

By watching which categories of foods 
people eat and how they eat, whether they 
pick at their food, gulp it down, send it 
back to be cooked more or differently, and 
so on, psychologists сап, Dr. Kaufman 
thinks, learn more about the individual’s 
unconscious needs and thus be better able 
to help him with his problems. 

Merely furnishing foods that contain rec- 
ommended allowances of nutrients, such as 
vitamins, minerals and so on, is not enough, 
he said, to insure good nutrition and good 
emotional balance. 

Science News Letter, January 10, 1953 

ASTRONOMY 

Ringed Planet Saturn 
Larger Than Realized 

> SATURN, THE ringed planet, is larger 
than people have realized. 

Latest calculations show that this planet, 
its rings and satellites, is 95.33 times as 
bulky as the earth. Saturn is now visible 
shortly after midnight as a first magnitude 
object in the constellation of Virgo, the 
virgin. 

The mass of the Saturn system is 
1/3497.64 as great as that of the sun, Dr. 
Hans G. Hertz of the U. S. Naval Observa- 
tory told fellow members of the American 
Astronomical Society meeting at Ambherst 
College Observatory, Amherst, Mass. This 
is significantly higher than the value of 
1/3501.6 now in use, he pointed out. 
The new value is based on observations 

made from 1884 to 1948 of the path the 
giant planet Jupiter followed in its orderly 
wanderings among the stars, and of exactly 
how much Saturn pulled Jupiter out of its 
orbit around the sun, Dr. Hertz said. 

Science News Letter, January 10, 1953 
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“HEAVY SEA” IN MINIATURE — 

PHYSIOLOGY 

The “0.5.5. Minorsky” rolls in a 
“hurricane,” duplicating the real thing on a one-fifth scale. By turning a 
switch, engineers at Stanford University can activate a built-in automatic 
stabilizer and eliminate the rolling motion in seconds. Water tanks on each 
side, connected by a large pipe, rush water into whichever tank is on the 

rising side to give an even keel. 

Mixed Sex Mice 
> IN THE same year that the world was 
set agog by news of a former GI under- 
going surgery and hormone treatment to 
become a girl, scientists found a “surpris- 
ingly large number” of mixed sex cases in 
a well known and highly pure strain of 
white mice. 

Further studies of these mice, the scien- 
tists told the American Association for the 
Advancement of Science meeting in St. 
Louis, “may shed light on sex asymmetry in 
man.” 

The mice have female structures on one 
side of the body and male structures on the 
other. Scientists call them  gynandro- 
morphs, meaning they have both female 
(gyn) and male (andro) form (morph). 
A total of 17 of these mice have been ob- 
tained so far, three of them still alive. Of 
those that died, one showed mixed sex on 
one side. In the others, the side which was 
male was left about as often as right. 

For the strain as a whole, less than one 
in 100 is a mouse of mixed sex, but in 
matings producing such mice they have 
occurred about six in 100 times. 

In the fruit fly, Drosophila, it is possible 
to produce gynandromorphs, or “sex mo- 
saics,” by eliminating one of the two sex 
chromosomes after the first division of the 
fertilized egg. Fruit flies have no known 
sex hormones. 

Whether the gynandromorphic mice de- 
veloped their mixed sex condition on the 
same basis as the fruit flies, that is, by loss 
of one sex chromosome after the first divi- 
sion of the fertilized egg, is not known. 

Scientists reporting the mixed sex mice 
were Profs. W. F. Hollander, John W. 
Gowen and Janice Stadler of Iowa State 
College, Ames, Iowa. 
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AERONAUTICS 

By-Pass Jet Engine Adds 
More Thrust to Exhaust 

> A NEW-TYPE power plant for speedy 
jet airplanes has been revealed in London. 
It employs what is called a “by-pass” sys- 
tem which feeds air into the jet pipes to 
lower the temperatures of the propulsion 
gas and give it greater thrust. 

In this type of engine only a part of the 
air picked up by the in-takes is compressed 
and sent through the combustion chamber. 
Another part by-passes the combustion 
chamber, enters the jet pipe behind the 
engine and mixes there with the combus- 
tion gases to give higher propulsion eff- 
ciency and lower fuel consumption on the 
Rolls Royce Conway engine. 

Science News Letter, January 10, 1953 
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GENERAL SCIENCE 
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Science and Politics 
There is great need for resolving the conflicts between 

scientists and politicians, Dr. Mather declares in his retiring 
presidential address to AAAS. 

By DR. KIRTLEY F. MATHER 

Retiring president, American Association 
for the Advancement of Science, and 
professor of geology, Harvard University. 

Excerpts from address delivered at the 
AAAS meeting in St. Louis, Dec. 28, 1952. 

>... AT FIRST reading, there are thosc 
who might cynically inquire “is there any 
common ground at all between two such 
antagonistic fields of activity as science and 
politics?” Conflicts between scientists and 
politicians have been so widely publicized 
in recent months that there might seem to 
be adequate basis for such a question. 
Scientists have criticized politicians for 
their ignorance of the strategy and ргосс- 
dures that have proved so efficient in the 
progress of science. Politicians have be- 
rated scientists for their impractical ideal- 
ism and have even denounced them as sub- 
versive, when they object to security regu- 
lations and procedures that seem to them 
inimical to the continuing development of 
scientific knowledge. . . . 

Surely, all will agree that if the inter- 
dependence of science and politics is not 
as clearly comprehended as it ought to be, 
something should be done to make their 
common ground more visible. The time is 
certainly at hand for a moratorium on mu- 
tual recrimination, suspicion and jealousy 
between scientists and politicians, and for a 
rebirth of a spirit of fair play, constructive 
cooperation and mutual understanding 
among and between both groups. . . . 

“Red Tape Curtain” 

Friction between scientists and politicians 
extends, even more unfortunately, far be- 
yond the area in which the politicians hold 
the purse-strings and therefore can enact the 
detailed regulations which the scientists 
must obey. The Internal Security Act of 
1950, popularly known as the McCarran 
Act, and the McCarran-Walter Immigration 
Act of 1952 have dropped a “Red Tape 
Curtain” around the United States, which 
in many evil ways resembles the Iron Cur- 
tain around the Soviet Union. Each of 
those measures was passed by the Congress 
over the veto of President Truman. In his 
veto messages, the President spelled out 
their harmful consequences to the nation 
and displayed a far clearer comprehension 
of the bad effect they would have upon 
science in America than was displayed by 
those who voted to enact them. The dire 

impact of that legislation upon science in 
America is so well known to all of you that 
I do not need to tell that sordid story here. 

This whole question of the conflict be- 
tween intellectual freedom, essential to the 
further progress of science, and national se- 
curity, essential to the preservation of our 
country in this period of real danger, ought 
to have much more careful study than it 
has yet received. It is so confused by preju- 
dice, suspicion and fear that it is almost 
impossible to remove it from the fires of 
emotion and weigh it on the balances of 
reason. But unless this is done the welfare 
of our country will be seriously jeopardized. 

Freedoms Are Relative 

Most of the freedoms that we hold so 
dear are relative freedoms, to be exercised 
only within more or less clearly defined 
limits. Some of them have to be aban- 
doned or more sharply restricted in time 
of war, either hot or cold. The most basic 
freedom of all is intellectual freedom, the 
right of a man to think his own thoughts 
and announce them without fear to those 
who will listen to him. This is the freedom 
that is safeguarded by our Constitution’s 
Bill of Rights, although there it is spelled 
out in terms of freedom of speech, of the 
press, of peaceful assembly and of the free 
exercise of religion. It is in fact the very 
touchstone of democracy, the creator and 
preserver of the orderly flexibility that 
makes democracy so much more efficient 
and desirable than any autocracy. The real 
test of democracy is not applied by asking 
questions about the statements embodied in 
a nation’s constitution or the presence or 
absence of ballot boxes and universal suf- 
frage. If anyone wants to know whether 
the community, state or nation, in which 
he resides, is truly democratic, let him ask 
this question: What actually happens to the 
member of an unpopular minority when he 
dares to speak his mind in opposition to 
the spokesmen of the popular majority? 
When that test is applied to the organiza- 

tions and communities of scientists in the 
United States, they are found to place well 
out within the democratic bands of the 
broad spectrum that ranges from stark au- 
tocracy at one end to perfect democracy at 
the other. In fact, many of the significant 
new ideas that have led to progress in each 
sector along the expanding frontier of 
science have been first proposed by an in- 
dividual, or a small minority, in opposition 
to views widely held by large majorities. 
The novel concepts have been appraised in 
the market place of public opinion. Each 

scientist has been encouraged to form and 
express his own independent judgment. No 
hierarchy of academicians has decreed what 
is orthodox, or branded as subversive any 
one who deviated from the approved “line.” 
Even though one scientist may strongly dis- 
agree with another’s opinions, he knows he 
must defend the other’s right to express 
them, else he will be false to his high call- 
ing as a seeker for more accurate under- 
standing of the ways of nature. If the sus- 
picion should enter his mind that perhaps 
in times of ideological conflict а little 
thought control might be desirable, he has 
only to remind himself of the sorry plight 
of the biological sciences in the Soviet 
Union. 

Intellectual freedom for scientists inevita- 
bly conflicts with the necessity for national 
security. To what extent and in what ways 
should it be limited? The answer to that 
$64 question has thus far been given by the 
politicians, with woefully inadequate con- 
sideration of the scientist’s point of view. 
Political screening is necessary in certain 
sensitive areas where scientists deal with 
military secrets. Unfortunately, those areas 
have been either too loosely ог too broad!y 
defined. They should be restricted to the 
absolute minimum. The ideas of competent 
scientists, concerning what that minimum 
should be, ought to have far more respect: 
ful consideration than they have thus far 
received. 

Goal Is Understanding 

The nature of the political tests also needs 
re-examination. The fundamental difficulty 
here arises from a basic disparity between 
the mental processes of scientists апа poli- 
ticians. In debates across a frontier, the 
primary aim of the true scientist is to under- 
stand rather than to refute. In such de- 
bates, most politicians aim to demonstrate 
their own worth and insist upon the cor- 
rectness of their own views, rather than 
attempt to understand an opponent's ideas. 
All too few of the politicians in America 
display the intellectual qualities of political 
scientists. 

Consequently, the scientist who tries to 
understand the motives and the behavior of 
people on the other side of the current ideo- 
logical conflict is engaging іп an intellectual 
enterprise quite foreign to the politician’s 
mental and emotional habits. He is there- 
fore open to suspicion and will almost cer- 
tainly be caught by the political screen of 
“reasonable doubt.” There is of course 
some truth in the well-known saying that 
a man is known by the company he keeps. 
But that method of appraisal is valid only 
when it is taken to mean: a man is known 
by all the company he keeps. To base con- 
clusions solely upon a man’s associations 
with a few organizations or individuals, 
specially selected by angry politicians, is 
both unscientific and unjust. Either all of 
his associations, or none, should be consid- 
ered by those responsible for political screen- 
ing to insure national security. 

Science News Letter, January 10, 1953 
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SPIRAL ARMS—Several regions of bright hydrogen gas, marking the loca- 
tion of the spiral arms of our Milky Way galaxy, show up in this photograph 
made at the Boyden Station of the Harvard Observatory. They extend in 

almost a straight line diagonally from upper left to lower right. 

ASTRONOMY 

Spot Our Galaxy's Arms 
Bits of the spiral arms that trail our galaxy have been 

glimpsed in the southern portion of the Milky Way. Bright 
hydrogen gas was used as the direction signpost. 

> PEERING BEYOND the myriads of 
stars that surround our solar system with 
its Бегу sun, astronomers are beginning to 
discover what the pinwheel galaxy to which 
our earth belongs looks like. 

At last they are glimpsing bits of the 
spiral arms that trail our Milky Way galaxy 
of stars, shining nebulae and bright gases 
as this gigantic merry-go-round swings 
through space. 

Sections of the spiral arms that extend 
out from our watch-shaped system have 
been spotted in the southern portion of the 
Milky Way, Dr. Bart J. Bok, Michiel J. 
Bester and Campbell M. Wade, all of Har- 
vard College Observatory, told the Ameri- 
can Astronomical Society in Amherst, Mass. 

In the northern part of the Milky Way, 
that portion seen from the United States 
and Europe, the existence of two sections 
of spiral arms was announced only a year 
or so ago by Dr. W. W. Morgan, Stewart 
Sharpless and Donald Osterbrock of Yerkes 
Observatory. 

Bright hydrogen gas was used as a sign- 
post to show the direction of the spiral arms 
in both the northern and southern portions 
of the Milky Way. As this hydrogen gas 
has been found to be an outstanding indi- 
cator of spiral structure in other spiral 
galaxies, such as the Great Nebula of An- 
dromeda which we can see out in space, the 
spiral arms of our own galaxy can prob- 
ably best be traced through these patches 
of glowing gas. 

Photographs taken at Harvard’s Boyden 
Station in Bloemfontein, South Africa, show 
that the bright regions follow very closely 
along the equator of the Milky Way as it 
stretches across the southern sky. 
No areas of glowing hydrogen gas were 

found more than four degrees from the cen- 
tral band of the Milky Way. 
The bright regions, however, are not al- 

ways seen projected against the brightest 
parts of the visible band of the Milky Way. 
Occasional dark patches of gas between us 
and the Milky Way blot them from view. 
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While there is evidence of considerable 
inner spiral structure, it is still too early to 
state exactly how the inner spiral arms are 
located, Dr. Bok said. We probably see at 
least two sections of inner spiral arms with 
a clear gap in between them. 

The exact nature of these arms and their 
precise orientation, however, will not be 
known until further spectral апа photo- 
electric studies have been made to determine 
the intrinsic brightness and distances of the 
blue-white supergiant stars that excite these 
nebulosities. Such studies are now under 
way at the Boyden Station. 

The section investigated by the Harvard 
astronomers lies between the Southern Coal 
Sack and the Scutum Cloud, well-known 
objects in the southern sky. An adjacent 
section of the Milky Way is now being 
photographed to see if additional portions 
of the spiral arms can be detected. 

Hydrogen gas was found to glow brightly 
in that portion of the Milky Way between 
galactic longitudes 250 degrees and 265 de- 
grees, in the southern constellations of 
Carina, the ship’s keel; Crux, the southern 

cross; and Centaurus, the centaur. Patches 
of bright hydrogen likewise are strong and 
abundant between longitudes 300 degrees 
and 345 degrees, Dr. Bok stated. Here 16 
certain regions of bright gas and ten addi- 
tional probable areas were found. 

Little evidence of spiral structure, how- 
ever, was found in the Milky Way between 
longitudes 265 degrees and 300 degrees. 
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PHYSIOLOGY 

Proper Muscle Control 
Can Prevent Heart Ills 

> COMMON FORMS of high blood pres- 
sure, stomach ulcer, neuroses and even 
coronary heart disease can be prevented if 
people can learn to control their own body 
machinery as well as the motorist can con- 
trol the horsepower under the hood of his 
car. 

This prediction was made to the Ameri- 
can Association for the Advancement of 
Science meeting in St. Louis by Dr. Ed- 
mund Jacobson of the Laboratory for Clini- 
cal Physiology, Chicago, author of a book 
on “Progressive Relaxation.” 

Mental operations are not conducted ex- 
clusively in the brain and other parts of the 
nervous system as has been thought, Dr. 
Jacobson said. Certain muscles are tensed 
in imagination. In anxiety, others are 
tensed. Relaxation of the specific muscles 
involved will serve to reduce the imagina- 
tion or the anxiety. 

But, if you let your muscles become 
tensed without control, this can produce not 
only spasms of the muscles of the digestive 
apparatus or of the blood vessels, but also 
mental states like anxiety or fear, Dr. 
Jacobson said. 

By learning where the controls are to put 
the brakes on your muscles, he explained, 
you can learn to run yourself more effec- 
tively with less wear and tear. 
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ASTRONOMY 

Thermometer Takes 
Temperatures of Stars 

> FEVERISH STARS will have their tem- 
peratures taken with greater accuracy 
through a photoelectric cell thermometer. 
The new temperature-taking device was 

announced by Dr. Donald A. MacRae of 
Warner and Swasey Observatory, the Case 
Institute of Technology, at the meeting of 
the American Astronomical Society in Am- 
herst, Mass. It is capable of detecting dif- 
ferences in temperature of only a few hun- 
dred degrees, a small amount when a star’s 
temperature runs up into thousands and 
even tens of thousands of degrees Centi- 
grade. 

Hot stars are known to have a bluish hue 
and give off more blue light than cooler, 
yellow stars like the sun. Thus, tempera- 
tures obtained with the new instrument are 
based оп the colors of stars and total 
amount of heat from the star that reaches 
the earth. 
A prism placed in front of the telescope 

spreads the star’s light out into a spectrum 
of colors, Dr. MacRae explained. When a 
narrow slit is moved along the star’s spec- 
trum from red to violet, the intensity of 
the light falling through the slit at any 
position is measured by a sensitive photo- 
electric cell. In this way small differences 
in the relative amounts of light of different 
colors can be measured accurately. 

The photoelectric method of measure- 
ment is much more precise than the earlier 
photographic methods, Dr. MacRae pointed 
out. With this equipment slight irregulari- 
ties or peculiarities in certain kinds of stars 
can be detected. 
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PEDIATRICS 

Eight-Man Team for 
Cleft Palate Baby 

> THE BABY born with a cleft palate and, 
maybe, a harelip can be helped to grow up 
into a person who “сап ask for a job with 
a smile and a clear voice, without mental 
reservation,’ Dr. O. W. Brandhorst, dean 
of Washington University School of Medi- 
cine in St. Louis, declared at the meeting 
of the American Association for the Ad- 
vancement of Science in that city. 
Team play or cooperation of eight differ- 

ent medical specialists, however, may be 
needed to fulfill this hope of every cleft 
palate patient. The eight Dr. Brandhorst 
listed are: 1. the pediatrician in guiding 
the health under severe conditions; 2. the 
surgeon in providing surgery, when needed; 
3. the educationist in his educational efforts 
under trying conditions; 4. the dentist in 
preserving oral tissues as a foundation for 
the future; 5. the orthodontist in adjusting 
tooth position and arch form; 6. the pros- 
thodontist in supplying a dental prosthesis 
for missing parts and speech aid; 7. the 
speech pathologist in speech training; 8. and 
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possibly the psychologist or the psychiatrist, 
or both, to give reassurance in the field of 
social adjustment. 

All eight or nine may not be needed in 
every case, but in some they will be, Dr. 
Brandhorst stated. 
The cleft palate patient, he pointed out, 

has “entered the world handicapped not by 
loss of tissue necessarily but by a lack of it.” 
In this respect he differs from a person who, 
through accident, has lost tissues which he 
had and which functioned normally for 
him for a time, for example, the cripple 
who has lost a leg or the soldier who has 
had part of his jaw shot away. So Dr. 
Brandhorst thinks one should speak of 
“habilitation” for the cleft palate patient 
and “rehabilitation” for those who have lost 
tissues they once had. 

Science News Letter, January 10, 1953 

PSYCHOLOGY 

Pass Around Tasks 
To Up Production 

> MORE THAN one out of four workers 
in American industry are bored by the 
repetitive jobs they have to do. But psy- 
chologists are upping production and mak- 
ing employees happier by the simple ex- 
pedient of passing around the various kinds 
of tasks. 
New ways of fitting the industrial ma- 

chine to human beings were reported by 
Dr. Morris S. Viteles, psychology professor 
of the University of Pennsylvania, at the 
sessions of the American Association for 
the Advancement of Science. 

First of all, Dr. Viteles advised that less 
intelligent people be picked for monoto- 
nous jobs, because they are less susceptible 
to boredom. Personnel managers and in- 
dustrial executives already have caught onto 
this. Many people are finding machine- 
like, speed-regulated work challenging. 

But the main method of making factories 
happier is to use the trick of what Dr. 
Viteles calls “changing the work situation.” 
This means that a girl is changed, during 
the day, from making cigarettes to cutting 
them, or a clerk is shifted from one kind of 
routine work to another to vary the job. 

Rest pauses help alleviate boredom, and 
the tempo of the work can be adjusted to 
the need of individuals without loss of 
efficiency. 

The dangers of monotony did not arise 
with the modern industrial age, Dr. Viteles 
said, because throughout the ages a large 
proportion of the work of the world has 
been repetitive. 

Today, despite the intensification of re- 
petitive work by machine, the situation may 
be better than in the past because of the 
shorter working day, higher standards of 
living, and better recreation and educational 
facilities. 

Playing music as a background in the 
factory does not significantly decrease or in- 
crease output, late studies show. But most 
employees like it. 
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IN SCIEN 
BIOLOGY 

Make Phase Photographs 
Of Living Chromosomes 

See Front Cover 

> SHOWN ON the cover of this week’s 
Science News LETTER is a photograph, be- 
lieved to be the first made in the living 
state, of the anaphase step in division of a 
cell in the anther of the spiderwort plant. 

The clarity and detail of this and similar 
photographs, Dr. A. M. Winchester of Stet- 
son University, DeLand, Fla., reported to 
the American Association for the Advance- 
ment of Science, are probably better thar 
those from stained preparations. 

For many years, scientists have had to 
depend upon killed and stained tissues for 
knowledge of the chromosomes, tiny bodies 
within cells that carry the hereditary genes. 
Such treatment, it was feared, might alter 
the nature of the cells to give an erroneous 
picture. 

Dr. Winchester used a special experi- 
mental phase microscope at Harvard Uni- 
versity to take his pictures of chromosomes 
in living cells. Details of the method of 
shortening and thickening of the chromo- 
somes as they prepare for division was a 
major point brought out by his study. 
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TECHNOLOGY 

Must Design Machines 
To Fit Their Operators 

> MACHINES MUST be designed to fit 
their operator’s capabilities and limitations 
or else some of the gadgetry that has been 
included to get better results may go to 
waste. 

Machines are not replacing men; they are 
merely changing the nature of their work, 
Dr. Jack W. Dunlap, president of Dunlap 
and Associates, Inc., Stamford, Conn., re- 
ported to the American Association for the 
Advancement of Science meeting. 

Machines relieve workmen of some mus- 
cular effort, routine work, rapid computa- 
tions and some fine discriminations, but 
require more dial-watching, panel-monitor- 
ing and machine maintenance. Failure to 
consider the human element can result in 
serious curtailment of machine perform- 
ance, he said. 
One undisclosed firm requested plans for 

a new control room in which operator com- 
fort, ease of operation, accuracy and efh- 
ciency of operation were to be considered. 
Subsequent statistics show the control room 
is recovering its complete design and con- 
struction costs every 60 days with increased 
production. 
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BIOLOGY 

Viruses “Order” 
Reproduction of Cells 

> VIRUSES DO not reproduce themselves, 
but chemically “order” the cells they are 
found in to carry out the reproduction. 

Describing his studies on the tobacco 
mosaic virus, Dr. Barry Commoner, Wash- 
ington University biologist, told the Ameri- 
can Association for the Advancement of 
Science meeting in St. Louis that viruses, 
like chromosomes or other reduplicating 
agents in cells, can control the basic chemi- 
cal processes of the cells in which they are 
found. 

In this way, the virus attains the extreme 
limit of parasitism, Dr. Commoner said. A 
virus not only takes its raw materials from 
the host cell, but it controls the chemical 
processes of host cells to cause itself to be 
reduplicated. 
When tobacco mosaic virus enters a to- 

bacco cell, this non-living protein starts a 
strange chemical process going in the host. 
First, ammonia in the cells begins to collect 
around a cell particle. Then other cell sub- 
stances are broken down and their ammonia 
gathered. 

This ammonia furnishes the core for syn- 
thesis of new type protein substances which 
eventually end up as more tobacco mosaic 
virus. Dr. Commoner said that chemical 
reactions occurring in the virus-infected cell 
balance with reactions in a normal cell, in- 
dicating that the difference is only in kind 
of protein made. 

Dr. Commoner said that viruses and 
chromosomes or other reduplicating agents 
in cells exhibit similar characteristics, so 
much so that a virus can be figuratively 
thought of as a “free hereditary agent.” 
Thus study of viruses may lead to greater 
understanding of the way chromosomes and 
other cell reduplicating agents work. 
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ELECTRONICS 

Guided Missiles Can 
Overcome Own Errors 

> GUIDED MISSILES can now carry in- 
side them complicated gadgets which will 
make up for any navigation errors caused 
by mistakes in manufacturing parts. The 
same controls can account for side winds, 
changes in air density and other unexpected 
atmospheric events that would throw the 
guided missile off target. 
| This is revealed by Capt. Robert W. Fye, 
an instructor in guided missiles at Fort 
Bliss, Tex. 

The best of these systems, but also one of 
the most complicated, accomplishes the task 
without any help whatsoever to the missilc 
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from outside during the course of the flight. 
Outside help, in the form of LORAN or 
from the stars can be interfered with, the 
first by the enemy, the second by the 
elements. 

For the basis of this internal navigational 
system, the guided missile scientists went 
all the way back to Newton and his second 
law of motion. This says that force equals 
mass times acceleration. Devices, called 
accelerometers, in the missile measure the 
rate of acceleration at which the missile is 
deviating from its appointed path. They 
send signals to the steering mechanism that 
will put the missile back on the correct 
path to the target. 
The drawback to this system, Capt. Fye 

states in Antiaircraft Journal (Nov.-Dec., 
1952), is the complexity of the equipment 
necessary to it. Other systems, based on pre- 
setting the course, on use of a magnetic 
compass, or on radio or the stars, however, 
make for errors in navigation. 

These navigation devices are all designed 
for surface-to-surface, or SSM, missiles. 

Science News Letter, January 10, 1953 

BIOCHEMISTRY 

Nitrogen Grabbers 
Taken From Intact Plant 

> CHEMISTS ARE delving into one of 
nation’s most important secrets—how living 
things can capture nitrogen gas from the 
air and turn it into the raw materials of 
growth. 

Dr. R. H. Burris, biochemist at the Uni- 
versity of Wisconsin, told the American As- 
sociation for the Advancement of Science 
meeting in St. Louis that recently developed 
methods for removing nitrogen-grabbing: 
factors from a whole plant have sped up re- 
search in this important life process. 

Nitrogen compounds in the soil are the 
basic ingredients of living tissue. When 
nitrogen compounds are removed from the 
soil by farming, or carried to the sea by 
erosion, the soil becomes impoverished. 

Nitrogen gas in the air, however, is 
“grabbed,” or fixed, by many living things, 
like leguminous plants and many bacteria, 
to return nitrogen compounds to the soil. 

Biochemists are now attacking the prob- 
lem of what are the chemical steps lying 
between free nitrogen gas in the air and its 
final form as nitrates or nitrites in the soil. 

Dr. Burris said that ammonia has been 
found to be one of the key intermediate 
states in nitrogen fixation. The importance 
of ammonia, Dr. Burris said, is that it com- 
bines with carbon groups to form organic 
nitrogen compounds. 

Further research is going on now to dis- 
cover the steps that lie before and after 
ammonia formation. A recent big step in 
understanding nitrogen fixation has been a 
technique for removing the nitrogen-fixing 
nodules of leguminous plants without im- 
pairing the fixation properties of the 
nodules. This offers a simplified system for 
study, as the intact plant can be replaced by 
the detached nodule, Dr. Burris said. 
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BIOCHEMISTRY 

Lost Enzyme Seen 
As Cancer Cause 

> LOSS OF an enzyme chemical from 
some body cells may be the cause of cancer. 

Studies supporting this theory of the 
cause of cancer were reported by Dr. James 
A. Miller of the University of Wisconsin at 
the meeting of the American Association 
for the Advancement of Science in St. Louis. 

Cancer researchers have for years thought 
that the reason cancer cells multiply with- 
out the restrictions of normal cells is that 
some chemicals in the cells or some genes 
are changed when the cells become can- 
cerous. 

Dr. Miller’s theory is that a chemical is 
somehow lost entirely from the cell. This 
chemical, perhaps an enzyme, according to 
this theory is the growth self-governor of 
the cell. 

Support for the theory comes from studies 
of rats that get liver cancer when fed an 
azo dye. The dye, Dr. Miller said, com- 
bines with and possibly destroys the chemi- 
cal effectiveness of certain proteins necessary 
for control of growth but not for life. 

If this continues, cell generations might 
arise, he said, which lack entirely one or 
more normal growth control chemicals. 
These cells could respond to continued 
nourishment only by continuing to grow 
and would thus be tumor or cancer cells. 
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PSYCHOLOGY 

Sound Thinking Possible 
Without Logic Training 

> THE ABILITY to reason logically de- 
pends on native intelligence as well as on 
formal training in logic. 

This conclusion is based on ап ехрегі- 
ment with government employees reported 
by Dr. and Mrs. William J. Morgan, con- 
sulting psychologists of Merrifield, Va., to 
the American Association for the Advance- 
ment of Science meeting in St. Louis. 
The 134 government workers were given 

a test of logical reasoning. They were di- 
vided into two groups according to whether 
or not they had had formal training in 
logic. Each person in the logic-trained 
group was matched for sex, age and college 
degree with an individual in the group 
without such training. 

Those without logic training did 73% as 
well on the test as the group with such 
training. And 38% of those without train- 
ing got higher scores than their opposite 
numbers in the group who had received 
college courses in logic. 

Nine persons with Ph.D. degrees who 
had not had training in logic obtained 
higher scores than those with lower de- 
grees, even though the latter had had such 
training. 

There is great variation among college 
graduates in ability to think logically. Some 
received scores 70 times as high as others. 
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PSYCHOLOGY 
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Teach Backward Children 
Brighter future foreseen for nation’s mentally retarded 

children as scientists attack problem through prevention and 
training. More than half are born to normal parents. 

By J. M. MacDONALD 

> CAN MENTAL deficiency be prevented? 
The answer to this important question 

affects every community in the United 
States. In our elementary schools alone, 
the U. S. Office of Education estimates that 
at least 20% of American children are so 
sufficiently retarded as to require some 
adaptation of their education. 

Of persons of all ages so affected, only 
10% are in any kind of school or institu- 
tion. And, until recently, very little was be- 
ing done about the other 90%, the majority 
of whom are beyond school age and “stay- 
ing at home.” 

In scores of towns and cities across the 
nation there has been a recent upsweep of 
public awareness concerning this problem. 
More and more communities have begun 
to realize the large number of families af- 
fected and are trying to do something about 
the suffering, social distortion, and economic 
waste involved. 

As a result, parent groups have been 
formed; small parents-supported classes and 
guidance centers have been started; in many 
communities public school systems have in- 
stituted special education classes; a number 
of colleges now have training courses for 
teachers of retarded children; in a number 
of schools and colleges research institutes 
have been organized to help meet and com- 
bat the problem. 

The Training School 

Probably the best known of all the re- 
search centers in this field is The Training 
School at Vineland, N. J., a non-profit, pri- 
vate school established in 1888. Неге is 
where the Kallikak study was made; where 
the term “moron” originated; where the 
Binet intelligence tests were translated and 
standardized for American use; where the 
U. S. Army’s Alpha and Beta selection tests 
were first tried out; where the Vineland 
Social Maturity Scale, used around the 
world, was developed; where initial studies 
in birth injury (cerebral palsy) were insti- 
tuted. 

Each year hundreds of study visitors come 
to the Vineland school from all parts of 
the world to observe education апа train- 
ing procedures and to visit its research 
laboratories. Each month findings in the 
field of mental retardation are published in 
The Training School Bulletin which reaches 
readers in every part of the globe. 

Studies pursued at Vineland indicate that 
more than half of the nation’s mentally re- 

tarded children are born to normal and 
superior parents. This has led to extensive 
experiments in diagnosing and identifying 
inherited and non-inherited types of mental 
deficiency since training methods vary 
widely in these two major categories. 
Much of the research at Vineland is di- 

rected toward prevention of mental defi- 
ciency—a now-recognized “scourge of man- 
kind” which has filled to overflowing state 
institutions and private schools across the 
nation. Studies in blood chemistry, glandu- 
lar disturbances, metabolism, fetal infec- 
tions, birth injuries, cerebral palsy, mon- 
golism, as well as heredity, have added 
vastly to the world’s knowledge of the 
problem. 

It has been found in pre-natal апа post- 
natal studies at Vineland and elsewhere that 
malnutrition, measles, meningitis, whooping 
cough, convulsions, Rh blood factor, epi- 
lepsy, polio, falls during pregnancy, prema- 
ture babies, difficult labor, instruments used 
during birth, and many other conditions 
may contribute to children being born with 
varying degrees of mental retardation. 
Members of the Vineland research staff 

are now at work on a long-range study of 
difficult labor in childbirth, in collaboration 
with the University of Pennsylvania’s De- 
partments of Obstetrics, Pediatrics and Psy- 
chology. Specific factors, such as cephalo- 
pelvic disproporation, are being examined 
in case after case to determine possible brain 
damage to newborn infants. 

“In years to come, if we can help prevent 
some of these conditions and increase the 
rate of normal births by many thousands, 
our years of work will be well repaid,” Dr. 
Walter Jacob, director of the Vineland 
school, told ЅсІЕМСЕ SERVICE. 

Many Needs Urgent 

“Urgent now,” he said, “are the vast, 
unmet needs of those retarded children who 
have already been born and who are en- 
titled to the kind of education, training, 
and medical care from which they can 
profit most.” Не stressed the importance 
of detecting mental deficiency at the earliest 
age possible. After a child’s handicaps are 
fully diagnosed, training should begin and 
continue on and on, as long as any gains 
are being made. 

“Every clue as to how these children can 
be helped must be pursued. Contributions 
from parents, physicians, teachers, occupa- 
tional and speech therapists, vocational 
counselors and training supervisors, as well 

OBJECTS ASSEMBLY TEST—One of а series of tests included in the 
Wechsler Intelligence Rating Scale is shown being given to a child in the 

research laboratories of The Training School at Vineland, М. J. 



as from playmates and friends, are impor- 
tant in giving the fullest picture possible 
of the individual child’s needs. Only 
through such carefully planned teamwork 
can handicaps be minimized or eventually 
removed. For those whose handicaps can- 
not be overcome or reduced appreciably, he 
pointed out that ways are being found to 
work around such handicaps or to com- 
pensate for them. 

“I have always believed, and many of my 
colleagues agree with me,” Dr. Jacob said, 
“that а large proportion of mentally re- 
tarded persons need not be a loss to so- 
ciety. Many of them can be taught useful 
work which helps them and their families, 
especially in those years when they get be- 
yond school age. 

PUBLIC HEALTH 

X-Rays Spot 
> X-RAYS ARE helping to give us cleaner 
bread and cereal products, from spaghetti 
to cookies. 
Wheat kernels, or grains, that look per- 

fectly clean when you pick up a handful 
and inspect them may, nevertheless, have 
insects inside them. When such kernels are 
ground into flour, the insects are ground 
along. Bits of ground insects, only visible 
under a microscope, then get into the bread 
or other products made from the flour. 

The insect-infested wheat kernels, how- 
ever, can be detected by X-rays. U.S. Food 
and Drug Administration authorities are 
now using the X-rays in their watch over 
the purity of our food supplies. 

The X-rays used for this purpose are a 
special kind. The ones used by your den- 
tist, for example, are much too hard and 
intense. Such X-rays would go right 
through the wheat kernel without giving a 
picture of the holes made by the insects. 

Scientists at Kansas State College, Man- 
hattan, Kans., discovered that X-rays, which 
had been tried unsuccessfully before, could 
be used for this purpose if soft, or low 
voltage X-rays were used. The kind they 
recommended and which Food and Drug 
officials are now using are like the ones used 
in the metal casting industry to detect flaws 
in thin sheets of metal. 

The FDA got to the X-raying of wheat 
kernels by a reversal of its usual process. 
Instead of going to the source of a con- 
taminated product, it had started with 
bread, rolls, cookies and bakeries. Finding 
bits of ground-up insects in such products 
when inspected under the microscope, it 
got the bakeries to clean up. But the 
ground-up insects still appeared in the 
bread. So FDA went to the flour millers. 
But even from clean mills, insect-infested 
flour came out. With the new X-ray tech- 
nique, FDA is now going to the source, 
wheat after it is harvested. 
Wheat that comes from the fields with- 

out insects gets infested during subsequent 
handling, as when stored on the farm, in 
grain or terminal elevators, or freight cars. 
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“During the war many did capable jobs 
in industry, particularly in routine, repeti- 
tive tasks in which they often excelled nor- 
mal workers. They often can do good 
work, too, in the less complex vocations.” 

Since World War II, many states have 
passed legislation and have instituted pro- 
grams for their mentally retarded constit- 
uents. Others have broadened existing pro- 
grams. In 1949, only 18 states had laws or 
official standards governing the education 
of mentally handicapped persons. Today 
32 states and Hawaii have such provisions. 

These gains are decisive and encouraging. 
They point to a brighter future for all re- 
tarded children and are significant steps in 
the nation’s social progress and economy. 
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Insects 
“They have handled wheat like crushed 

rock or sand, instead of food,’ one FDA 
official declares. 

The wheat and other cereal industries 
are expected to gain from the new X-ray 
process through the saving in grain that 
would be a loss because of insect contamina- 
tion. Wheat badly hollowed out by insects 
is not worth milling because not enough 
flour can be got out of it. 

Oats, rice, corn and rye can also be in- 
spected by the X-rays. One large cereal 
manufacturer bought one X-ray machine to 
examine its grain for insects before process- 
ing. The X-rays showed, in addition, 
growth cracks and other details which 
enabled the company to improve its milling 
practice. As а result, this company’s officials 
have reported the machine more than paid 
for itself in a few months and two more 
have been ordered. 
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WILDLIFE 

Rabbit Restocking 
Found Unnecessary 

> RESTOCKING OF rabbits can be unnec- 
essary and wasteful, says Dr. Ward M. Sharp 
of the U. S. Fish and Wildlife Service. 

Dr. Sharp found that rabbits can hold 
their own by natural propagation in the 
most densely hunted areas, so long as there 
is a good habitat for them. Out of a 
known population of 146 cottontails in 
a study area, only 64 were taken by hunt- 
ers, Dr. Sharp said. Тһе post-hunting 
season population at the beginning of breed- 
ing was 34 rabbits, more than enough to 
replenish their numbers. 

Thousands of dollars could be saved by 
abandoning useless restocking of rabbits, 
Dr. Sharp said, and suggested that this 
money might be better spent for habitat 
improvement. Dr. Sharp is working with 
the Pennsylvania Cooperative Wildlife Unit 
at State College, State College, Pa. 
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SENSATIONAL OPTICAL BARGAINS 

YOUR CHANCE TO OWN A 
VERY FINE INSTRUMENT 

IMPORTED 
MICROSCOPE 

100, 200, 300 POWER 

ONLY 

$ .9. 
14 Р 

Good optical qualities. Fine fo- 
cusing. Certainly not the equal 
of a $200 instrument—but defi- 1 Ocular 
nition is surprisingly clear and 3 Objective 
good... in fact amazingly so Lenses. 
at this price. Serviceable con- Rack & Pinion 
struction. The greatest microscope Focusing. 
bargain on the market! Revolving 
TRY IT FOR 10 DAYS... if Disc-Light, 
you're not completely satisfied Adjustable 
your money will be refunded in Mirror. 
full. Square Stage 

Instrument comes packed in yn х 258”) 
sturdy, hard wood case. with Slide Clamps 

Stock No. 70,008 0............ $14.95 Postpald 

600 POWER 
IMPORTED MICROSCOPE 

Ап unusual value worth up tc 
$75.00. 2 eye-pieces, 8X anid 
15X—achromatic objective, 
40X—rack and pinion focusing 
—square stage 3%” x 34% ”— 
revolving disc-light mirror with 
slide clamps — overall height 
11”. Comes in sturdy, hardwood 
case. This microscope will take 
standard objectives апі eye- 
pieces, so you can build up 
power with additional acces- 
sories. (Write for Microscope 
Bulletin Q). Full money-back 
guarantee, 

Stock No. 70,014 Q.. $37.50 
Pstpd. 

MICROSCOPE EYE-PIECES 
Imported: Will fit any standard microscope. 

Value $5.00 to $25.00. 
Stock # Power Price 

30,039- Pstpd. 
30,040- Pstpd. 
30,041-Q Pstpd. 
30,042-Q Pstpd. 
30,043-Q 15X 4.25 Pstpd. 
30,044-Q 20X (Compensating) .. 16.00 Pstpd. 

MICROSCOPE OBJECTIVES 
Imported! Achromatic! Will fit any standard micro- 
scope. Packed in convenient, screw-top plastic tube. 
Excep. value. 

Stock # Power Price 
30,045- BM ие $ 4.00 Pstpd. 
30,046- ТОЖ... Serica 10.00 Pstpd. 
30,047- гр нс 12.00 Pstpd. 
30,048- МОХ. ааа 16.00 Pstpd. 
30,049- ВО: нех 24.00 Pstpd. 
30,050- 100X (oil immersion) 32.00 Pstpd. 
30,051-Q 100X (oil immersion 60.00 Pstpd. 

with Iris Diaph. ) 

IMPORTED 20X 
TELESCOPE AND TRIPOD 
Machine threaded fittings 
throughout. 
Weighs 7 ounces. 6%” closed 
length. 13%” open length. 
Achromatic objective lens low 
reflection coated on inside. 
Makes excellent spotting scope. 
Swivel-head tripod із collapsi- 
ble. 9” high. 

Stock #50,007-Q (with Tripod)... .$12.95 Pstpd. 
Stock #50,006-Q (without Tripod) ..$ 8.95 Pstpd. 

IMPORTED! 50 POWER POCKET MICROSCOPE 
$ i Polished Chrome_ Di- 

=) agonal Bottom, Easy 
= z to focus. Practical for 

all sorts of minute, close-up examinations. Gives 
wonderful, sharp, clear magnification. 
Weighs approx. 2 ozs. 4%” long. 

A $7 value. 

Stock #30,013-0................ $3.49 Postpald 

SIMPLE LENS KITS! Kits include plainly written 
illustrated booklet showing how you can build lots of 
optical items. Use these lenses in experimental optics, 
building TELESCOPES, low power Microscopes, ete. 
Stock #2-9—10 lenses......... $ 1.00 Postpaid 
Stock 3756-Q—45 lenses.........§ 5.00 Postpald 
Stock #10-9—80 lenses......... $10.00 Postpaid 
We Have Literally Milllons of WAR SURPLUS 
LENSES AND PRISMS FOR SALE AT BAR- 
GAIN PRICES. ALSO DOZENS OF LOW COST 
IMPORTED INSTRUMENTS. 

Write for Catalog ‘‘Q’’—FREE! 
Order by stock No. Send Check or M.O. 

Satisfaction Guaranteed | 

EDMUND SCIENTIFIC CORP. 
© BARRINGTON, NEW JERSEY | 
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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 апу U. $. book in print, send a remittance to cover retail price (postage will 
be paid) to Book Department, Science Service, 1719 М Street, М. W., Washington 6, D. С. Request free 
publications direct from publisher, not from Science Service. 

АВС оғ Car DisEases—P. М. Soderberg— 
All-Pets, 64 p., illus., paper, 85 cents. Written 
by a layman to help make cat owners more 
understanding of their animals’ diseases and 
symptoms. 

ASTM STANDARDS ом TEXTILE MATERIALS: 
With Related Information—ASTM Committee 
D-13 on Textile Materialk—American Society 
for Testing Materials, October, 1952 ed., 660 p., 
illus., paper, $5.00. This latest edition includes 
tests on stretch and snag resistance of hosiery. 

ADVANCES IN CARBOHYDRATE CHEMISTRY— 

Claude S. Hudson, Melville L. Wolfrom and 
Sidney М. Cantor, Eds.—Academic Press, Vol. 
7, 370 p. $7.50. A compilation of papers re- 
porting recent studies in this field of chemistry. 

ADVANCES IN GeopHysics—H. Е. Landsberg, 
Ed.—Academic Press, Vol. 1, 362 p., illus., $7.80. 
This first in a series, summarizing recent ad- 
vances, contains reviews of established knowl- 
edge and evaluations of geophysical data. Some 
of the papers point to the major progress that 

Wins Writing Success Though 
Crippled with Arthritis 

“When I became almost crippled with 
arthritis, N.I.A. training proved Из 
value. I began acting as local corre- 
spondent for two papers. Then, I 
started a publication of my own. ‘The 
Beekeeper’ became a reality and а suc- 

ж cess. Меге І physically able, І would 
а crawl to the top of the house and 

shout the merits of N.I.A. training.” ——Elmer Carroll, 
Route 3, Box 540, Lansing, Mich. 

To People 
who want to write 

but can't get started 
ро YOU have that constant urge to write but fear 

that a beginner hasn’t a chance? Here is what 
the former editor of Liberty said :— 
“There is more room for newcomers in writing than 
ever before. Some of the greatest of writing men 
and women have passed from the scene. Who will 
take their places? Fame, riches and the happiness of 
achievement await the new men and women of power.”’ 

A Chance to Test Yourself—FREE 
The Newspaper Institute of America offers a FREE 
Writing Aptitude Test. Its object is to discover more 
men and women who can add to their income by fic- 
tion and article writing. The Writing Aptitude Test 
is a simple but expert analysis of your latent ability, 
your powers of imagination, logic, etc. Those who page 
this test are qualified to take the famous М.Г.А. 
course based on the practical New York Copy Desk 
Method which teaches you to write by writing. You 
work at home, in leisure time, constantly guided by 
experienced writers. Soon you acquire the coveted 
“professional”? touch. Then you are ready to market 
your stories, articles and news items. 

Mail the Coupon Now 
Taking the FREE Writing Aptitude Test requires but 
а few minutes апа costs nothing. So mail the 
coupon now. Таке the first step towards the most 
enjoyable and profitable occupation—writing for pub- 
lication! Newspaper Institute of America, One Park 
Ave., New York 16, N. У. (Founded 1925) 

РЕЯ 

Newspaper Institute of America 
One Park Avenue, New York 16, N. У 

without cost_ or 

Miss) 
MIES ааваа о 
Мг. 
АА ЧЕН: соя л Sad Soh, SR ETES TE а 

City авео Zone... . 
(All correspondence confidential. No salesman 

will call on you.) 117-A-783 

0 Check here if Veteran. 

Copyright 1953 Newspaper Institute of America 
Зиниинаи 

has been made, while others demonstrate that 
sciences such as astronomy can contribute to 
this rapidly expanding field. 

Basic Втогосу For HicH ScHooLs—Carroll 
Lane Fenton and Paul E. Kambly—Macmillan, 
rev. ed., 726 p., illus., $3.84. Fundamental 
problems, principles and facts are presented in 
this abundantly illustrated text designed for a 
one year course. Important practical subjects 
are treated in a special unit. 

CycLaMEN Persicum: Its Natural and Culti- 
vated Forms—Walter С. Blasdale — Stanford 
University Press, 47 p., illus., paper, $1.50. 
Contains historical and descriptive information 
on this increasingly popular house plant. 

Dictionary oF Civics AND GovERNMENT— 
Marjorie Tallman—PAilosophical Library, 291 
р., $5.00. Words and expressions are defined 
and often illustrated by events in American 
History. Of value not only to the student, but 
to those who want a better understanding of 
our government as it operates today. 

THE EFFECT OF CHROMIUM PLATING ON THE 

ENDURANCE LIMIT OF 4340 STEEL—George М. 
Cabble, Jr.—Virginia Polytechnic Institute, En- 
gineering Experiment Station Series No. 82, 20 
p., paper, 25 cents. Results of investigation 
showed that a single plating reduced the fatigue 
limit 21%, and a second plating reduced it 
another 10%. 

Guia DE INsTITUCIONEs Y SOCIEDADES CIEN- 

ТІРІСАЅ LATINOAMERICANAS: Quinta Parte, Mex- 

ico, Panama y Venezuela—Christina Buechner, 
Executive Secretary—Pan American Union, 39 
р., paper, 15 cents. Intended to fill the long 
felt need for an adequate directory of Latin 
American scientific institutions. This directory 
includes institutions concerned with medicine, 
engineering and the natural sciences, both pub- 
lic and private. 

How CHILDREN AND TEACHER Work To- 
GETHER—Elsa Schneider—Govt. Printing Office, 
Office of Education Bulletin 1952, No. 14, 24 
p., illus., paper, 15 cents. A successful teacher 
can establish rapport by working with the chil- 
dren, and the pamphlet gives some of the ways 
in which this is accomplished. 

AN Inourry Into Domestic Hor МАТЕК 

SuppLy ІЧ GREAT Briratn: Part 2, The Use of 
Water Heating Appliances in Summer, and the 
Relation Between the Usage of Hot Water and 
the Appliances Available—F. M. Lea, Director 
—Her Majesty's Stationery Office, National 
Building Studies Special Report No. 14, 77 р., 
paper, 75 cents. The typical Englishman takes 
one hot bath a week and the favorite appliance 
for providing it is an immersion heater. Only 
five percent of the British do not take baths. 

METHYL АгрнА-О-СтосоярЕе DRYING Оп.5— 

John P. Gibbons and Robert A. Janke—Mellon 
Institute, 3 p., paper, free upon request to pub- 
lisher, 4400 Fifth Ave., Pittsburgh 13, Pa. 

PERSONS AND PERSONALITY: An Introduction 
to Psychology—Sister Annette Walters and Sis- 
ter Kevin O'Hara — Appleton, 677 p., illus., 

$4.50. A college text for the Catholic student 
of psychology. Designed to help the Christian 
student reconcile his religious teaching with 
scientific knowledge. 

Report ОЕ THE HYDRAULICS RESEARCH BOARD 
FOR THE YEARS 1947-1951: With the Report of 
the Director of Hydraulics Research for the 
Years 1948-1951—Claude Inglis, Director—Her 
Majesty's Stationery Office, 39 p., illus., paper, 
75 cents. A summary of various research proj- 
ects relating to coast erosion, flood protection 
and other civil engineering problems. 

REPORT OF THE MECHANICAL ENGINEERING 

ResearcH Boarn: With the Report of the Direc- 
tor of Mechanical Engineering Research for the 
Year 1951 — D. С. Sopwith, Director—Her 
Majesty's Stationery Office, 37 p., illus., paper, 
50 cents. 

Towarp А REGIONAL PROGRAM оғ PUBLIC 
HEALTH TRAINING IN THE SourH—Philip С. 
Davidson, Chairman—Southern Regional Edu- 
cation Board, 47 р., paper, 50 cents. A report 
by the Committee on Public Health Training 
studying the needs and opportunities in train- 
ing for public health. 

WATER SUPPLY anD Purirication — W. А. 
Hardenbergh—International Textbook Co., 3rd 
ed., 516 p., illus., $6.50. New materials and 
developments have necessitated rewriting a 
number of chapters. Included is a new chapter 
on fluoridation. 

Your FarmMuouse—Cur-Outs to HELP IN 
PLanninc—U. S. Dept. of Agriculture—Govt. 
Printing Office, Home and Garden Bulletin No. 
22, 55 р., illus., paper, 30 cents. In this new 
edition, designed to help you visualize your fu- 
ture home, there are plans suggesting ways to 
meet indoor traffic problems. Includes floor 
plans for different types of houses and cut-outs 
of furniture and equipment. 

Science News Letter, January 10, 1953 

BACTERIOLOGY 

Chemicals “Return” 

Bacteria to “Life” 

> BACTERIA “KILLED” by ultraviolet 
irradiation have been “returned to life” by 
exposing them for 24 hours to sodium 
pyruvate and similar chemicals. 

Three scientists of the Naval Medical Re- 
search Laboratory at Camp Lejeune, N. C., 
F. Heinmets, J. J. Lehman and W. W. Tay- 
lor, told the American Association for the 
Advancement of Science meeting in St. 
Louis that bacterial suspensions considered 
sterile by all usual standards were reacti- 
vated by pyruvates and other cellular me- 
tabolites. 

This discovery points up unrecognized 
dangers in the re-contamination of sterilized 
objects by contact with chemicals. “This 
recontamination could have dangerous ef- 
fects in disease prevention and public sani- 
tation,” the scientists said. 

A possible benefit from this recovery of 
bacteria after irradiation may be to increase 
our knowledge about the effects of irradia- 
tion on higher animals, including man, they 
said. 
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Earth Predates Some Stars 
Astronomer-mathematician presents new theory of cre- 

ation of universe, estimates that small astronomical systems 

came into being earlier than large ones. 

> THE EARTH and other planets in our 
solar system are much older than many of 
the stars in our Milky Way galaxy of stars 
and nebulae, Dr. David Layzer of Prince- 
ton University told members of the Ameri- 
can Astronomical Association meeting in 
Amherst, Mass. 

“Small astronomical systems came into 
being earlier than large ones,” Dr. Layzer 
stated in presenting his new theory of how 
the universe such as we know it was 
created. 
The great cluster of galaxies, each con- 

taining a myriad of stars, in the constella- 
tion of Virgo, the virgin, will one day be- 
come a cog in a much larger wheel, the 
Princeton astronomer-mathematician pre- 
dicted. 

The universe began with matter in gas- 
eous form uniformly distributed through 
space, Dr. Layzer believes. This gas began 
to expand some two billion years or so ago, 
and will continue to expand for billions of 
billions of years. But sometime in the dis- 
tant future there will be more contraction 
than expansion. The expansion-contraction 
cycle is repeated every ten billion billion 
years, he calculates. 

Dr. Layzer visualizes the universe, which 
is ten billion billion trillion times as massive 
as the sun, as being created in this manner: 

“As the universe expands, small conden- 
sations form, releasing just enough energy 
to maintain ‘the expansion. As the expan- 
sion continues these condensations convene 
into clusters of condensations, these in turn 
into larger clusters, and so forth. In short, 
the expansion generates a hierarchy of 
rather loosely-knit clusters within clusters. 

“The coming together of small clusters to 
form a large cluster gives rise to disruptive 
tidal interactions among the small clusters. 
These persist, of course, even after the large 
cluster has itself become a member of 

CARGILLE 

TRANSPARENT BOXES 

For small OBJECTS & SPECIMENS 

Useful in ALL LABORATORIES 

Fine for HOME WORKSHOPS, etc. 

Write for New Leaflet SNL-TPB 

В. Р. CARGILLE LABORATORIES, INC. 

117 Liberty Street New York 6, N. Y. 

still larger cluster. Thus energy is contin- 
ually funnelled from the clusters of every 
given level of the hierarchy to the smaller 
clusters on the next lower level.” 

Such systems do not always build up into 
larger ones, however, but sometimes dis- 
solve. When a cluster gains energy, it be 
comes less compact and is more easily 
dissolved by tidal disruption, Dr. Layzer 
pointed out. When a cluster loses energy, 
it becomes more compact and less suscept- 
ible to tidal disruption. 

In addition to clustering and funnelling, 
Dr. Layzer considers that gravitational con- 
traction also played a vital role in the evo- 
lution of stars and the solar system. 
The key to Dr. Layzer’s theory of the 

creation of the universe is a continuing 
supply of energy liberated by the local clus- 
tering of matter. Mathematically, he has 
calculated the energy of an “expanding, 
homogeneous, spherical Einstein universe,” 
and believes the result bears out his premise. 
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PSYCHOLOGY 

Psychologist Reports 
“Mom” Blaming Childish 

> MOM IS not necessarily to blame for 
the psychological quirks of her children. 
Parents as well as children have rights. 

Psychologists and psychiatrists were taken 
to task for their mother-blaming complexes 
of recent years by Dr. Jane Loevinger, 
Washington University psychologist, speak- 
ing before the American Association for the 
Advancement of Science meeting in St. 
Louis. 

Parenthood should be recognized for the 
sake of mothers and fathers as well as for 
children, she argued. Parents are not of 
interest merely for the sake of the child. 
Adults who have children are people as well 
as parents. 

In reading “how to be a perfect parent” 
books, each parent chooses that advice on 
how to raise children least appropriate to 
him, she finds. Each parent seeks rational- 
izations for the most irrational aspects of 
his behavior. 

Mothers who read about child-rearing are 
those who are already overburdened with 
conscience. Dr. Loevinger believes this em- 
phasis on child’s rights and mother’s duties 
serves to increase the anxiety difficulties of 
parents. 

The mother-blaming complex, Dr. Loe- 
vinger suggested, is an aspect of immatu- 
rity, just as much as the traits of the child 
that are labeled “momism.” 
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Why Die Before 
Your 

YOU CAN LIVE YEARS LONGER .. 

Time? 
. By Know- 

ing the Unconscious Ways in Which You May be 

Shortening Your Life. A Prominent Doctor Now 

Shows You How to Recognize Them 

and What to Do 

TOP AND THINK! Will you die before your 
time? Are you doing things to your mind 

and body that will shorten your life? 
Are you taxing your heart without knowing it, 

working and playing too hard? Are you strain- 
ing vital organs, eating improper foods, letting 

PARTIAL 
CONTENTS 

OVERWEIGHT — 
12-day diet that can 
slim you, help you 
live longer; yet eat 
as much as you like. 
YOUR HEART — 
How various diseases 
of heart originate. 
How to avoid them. 
New treatments for 
this killer. 
SMOKING — Who 
should not smoke. 
How to stop—if you 
must. 
HIGH BLOOD 
PRESSURE — 
Learning to live with 
it. A simple, pleas- 
ant routine that adds 
years to lives. 
ALCOHOL—How a 
few ounces a day 
can help you live 
longer. 
5 U CCESSFUL 
FAILURES HAVE 
ULCERS—Sensible 
way to treat it. How 
to live happily with 
one. 

CANCER—who gets 
it? What does not 
cause it. Amazing 
records of сигез. 
What _ will often 
cause it. 
MEETING 
STRAINS OF 
EVERYDAY LIV- 
ING — Recuperat- 
ing quickly from in- 
tense strain. A sensi- 
ble routine that 
minimizes strains. 
HOW TO KILL 
YOURSELF BY 
BEING YOUR 
OWN DOCTOR — 
How do you know 
it’s just a headache, 
indigestion, or ‘‘run- 
down” condition? 
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worries prey оп your 
“nerves”? Are you ig- 
noring danger signals of 
ailments that could be 
“caught in time’? 

Stop Killing Yourself 
Now a prominent preven- 

tive medicine specialist, Dr. 
Peter J. Steincrohn, de- 
scribes the 30 enemies that 
may rob you of long life. 
His new book, “Ном To 
Stop Killing Yourself,’’ tells 
you the unconscious ways in 
which YOU may be shorten- 
ing your life; how to recog- 
nize them; what to do about 
them! 

Dr. Steincrohn tells you 
how various diseases of the 
heart originate, how to 
avoid them. He gives you a 
simple, pleasant routine that 
can add years to the lives of 
high blood pressure sufferers. 
He tells how to live happily 
with an ulcer—what to do 
about insomnia, constipa- 
tion, smoking, drinking. The 
book includes a 12-day diet 
that slims you down for 
longer life; fascinating case 
histories about others that 
show you how to live longer, 
happier. 

Read Book FREE 
for 5 Days 

SEND NO MONEY 
Mail coupon today to get 
this book for 5 days’ FREE 
examination. Read a chapter 
or two. If not convinced it 
can help you (or someone 
dear to you) combat the 
forces that may rob you of 
longer life . send the 
book back and owe nothing. 
Or keep it and send only 
$2.95 plus postage and 

handling charge in full pay- 

ment. Mail coupon now— 

without money if you prefer. 
Wilfred Funk, Inc., Dept. 
K901, 33 W. 46 St., New 
York 36, N. Y. 

46 Street 

Please send me—for 5 days’ FREE EX- 
AMINATION—Dr. Steincrohn’s new book, 
How to Stop Killing Yourself. If I decide to 
keep it I will send you $2.95 plus postage 
and handling charges. Otherwise I will return 
it, without the slightest further obligation. 
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BIOPHYSICS 
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Jaw Bone Fluid 
Make first measurements of the electromotive force, 

resistance and electric current generated by a filling, with the 
jaw bone fluid acting like the battery liquid. 

> THE FLUID in jaw bones can act like 
battery fluid, and a single gold or silver 
amalgam filling in the mouth constitutes 
an electric cell. 

First measurements of the electromotive 
force, resistance and electric current through 
the filling in the case of such cells were 
reported by William Schriever, professor of 
physics at the University of Oklahoma at 
Norman, Okla., at the meeting of the 
American Association for the Advancement 
of Science in St. Louis. 

The current, although very small, is 
enough to cause pain and irritation in the 
mouth, gums and tongue, as dentists have 
found. 

With a specially devised electrometer-tube 
potential difference meter, Prof. Schriever 
was able to get usable data on 78 single 
fillings in the mouths of 66 persons from 18 
to 30 years old. 

The largest observed values of each of the 
electrical quantities reported for a gold fill- 
ing are: resistance to bone, 0.31 megohm; 
resistance to saliva, 1.4 megohm; total ге- 
sistance, 1.5 megohm; normal electric cur- 
rent, 1.07 microamp; electromotive force, 
245 mv. One megohm, Prof. Schriever ex- 
plained, is one million ohms, 1 mv is one 
thousandth of a volt, and 1 microamp is 
one millionth of an ampere. 

The figures for amalgam filling are: re- 
sistance to bone, 0.42; resistance to saliva, 
1.7; total resistance, 2.0; normal current, 
3.4; electromotive force, 160. 

The single metallic dental filling, contact- 
ing both saliva and bone-fluid, Prof. Schrie- 
ver explained, constitutes an electric cell 
because the bone-fluid contacts the saliva 
through the tissue outside the tooth. 
The kind of trouble that can be caused 

by metallic fillings is illustrated in a report 
from Dr. G. Aasgaard of Bergen, Norway. 
His experience, Prof. Schriever related, was 
with a patient who had a four-piece gold 
bridge and two large amalgam (silver) fill- 
ings with a potential difference of 330 mv 
between the bridge and one amalgam fill- 
ing. Symptoms, such as irritation of the 
gingiva (gums) and the tongue, existed 
and the patient complained of pain in the 
tongue and in the palate. 
When the two amalgam fillings were re- 

placed by baked porcelain, the pain in the 
palate disappeared and the pain in the 
tongue was less. The gold bridge was re- 
moved and an amalgam filling was found 
under a gold crown. When this amalgam 
restoration was replaced with gold, the pain 
disappeared, the tongue regained its normal 
appearance, and the patient has remained 
without symptoms ever since. 

The potential difference between two 
gold restorations was around 70 my. This 
report indicates that the galvanic electrical 
effects due to dissimilar metallic dental 
restorations may cause pathologic condi- 
tions in the mouth. 
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GENERAL SCIENCE 

Scientist Supply 
Doubled in 12 Years 

> THIS NATION has doubled the num- 
ber of its scientists in the past 12 years. 
So has Russia. 
The supply in this nation is still short of 

the demand and will remain so for several 
years to соте. So Dr. Dael Wolfle, director 
of the Commission on Human Resources 
and Advanced Training, told the American 
Association for the Advancement of Science. 
We now have about 200,000 scientists, 

about 46,000 of whom have earned Ph.D.’s 
or the equivalent, Dr. Wolfle revealed. To 
this may be added about 500,000 engineers 
and about 300,000 physicians, veterinarians 
and others in the health field. 
“We can take considerable satisfaction in 

the amount by which we have expanded 
our own scientific resources in the past 
dozen years,’ Dr. Wolfle said. “But the 
USSR can take as much satisfaction in its 
efforts. The comparison gives no grounds 
for complacency that we have insured our 
continuing scientific superiority.” 

Looking ahead, Dr. Wolfle saw the most 
optimistic picture as being in the produc- 
tion of new Ph.D.’s. During the years just 
ahead, he said, we will have three times as 
many Ph.D. scientists with from three to 
eight years of experience as we have had 
during the recent past. 

“Within this young and vigorous group 
we can expect to find many good research 
investigators and many good project and 
laboratory directors,” he pointed out. 

However, the production of scientists 
with bachelor degrees, needed to help the 
Ph.D.’s and to teach neophyte scientists, is 
not so good. During the next five years, 
about 190,000 will receive bachelor’s de- 
grees, only about two-thirds as many as in 
the past five years. Many of these are in 
ROTC or have been deferred to complete 
their college educations and therefore will 
be in the armed forces. Some have no in- 
tention of being scientists, some will marry 
and some will become teachers. Only a 
comparatively small number will be avail- 
able for immediate scientific work. 
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е RADIO 
Saturday, Jan. 17, 1953, 3:15-3:30 p.m., EST 

“Adventures in Science” with Watson Davis, 
director of Science Service, over the CBS Radio 
Network. Check your local CBS station. 

John Stack, assistant director of the Langley 
Aeronautic Laboratory, National Advisory Com- 
mittee for Aeronautics, Langley Field, Va., dis- 
cusses “Designing Faster-Than-Sound Air- 
planes.” 

AGRICULTURE 

Quality Independent 
Of What Soil Contains 

> QUALITY OF soil has no significant 
effect on the quality of food grown on it, 
Dr. L. M. Turk, Michigan State College 
soil scientist, told the meeting of the Ameri- 
can Association for the Advancement of 
Science in St. Louis. And animal products, 
including milk, reflect soil deficiencies even 
less than plants, Dr. Turk added. 

The closest relation between soil and hu- 
man nutrition lies in the quantity of food 
that a soil can produce, he said. Soils de- 
ficient in necessary minerals or organic 
materials cannot produce the amount of 
food a healthy, balanced soil can. 

There need be no alarm about food sup- 
ply for the nation’s increasing population, 
Dr. Turk said, if good management prac- 
tices, including proper use of fertilizers and 
lime, are put into effect. 

If all the nation’s farm managers worked 
as efficiently and with as much attention 
paid to soil nutrients as is done by the 
upper 10% of them today, our farms could 
double their output, without using a single 
acre more, Dr. Turk said. 
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ASTRONOMY 
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Circle At Terrific Speeds 
Find two giant suns that whiz around each other at 

very high rates, one having a linear velocity of 190 miles per 
second, the other, 122 miles per second. 

> TWO GIANT suns, one 5,000,000 and 
the other 3,000,000 miles across, swing 
around each other out in space with terrific 
speeds, yet stay very close together, Dr. 
Joseph A. Pearce, director emeritus of the 
Dominion Astrophysical Observatory аг 
Victoria, В. С., reported to members of the 
American Astronomical Society meeting at 
Amherst College, Amherst, Mass. 
The smaller star moves so fast it could 

skim around the earth’s equator in a little 
over two minutes. Its linear velocity is 190 
miles per second, Dr. Pearce estimates. The 
more massive star has a linear velocity of 
122 miles per second. These enormous 
bluish stars whiz around each other every 
27.2 days. 

The two stars circle around each other in 
a volume of space about equal to that en- 
closed by the orbit of the planet Mercury, 
the closest planet to our sun. For two days 
the stars are only 12,000,000 miles apart, 

BIOPHYSICS 

Radioactivity 
> NO AMOUNT of exposure to radiation 
from radioactive products is small enough 
not to cause some biological damage to 
living cells, Dr. Karl Z. Morgan of the Oak 
Ridge National Laboratory told an Ameri- 
can Association for the Advancement of 
Science symposium on radiation hazards in 
St. Louis. 

Even the small amount of radiation man 
is constantly subjected to from naturally 
occurring irradiation sources like cosmic 
rays, causes some damage to cells, although 
the rate of repair is faster than the rate of 
damage, Dr. Morgan said. 

The maximum amount of external radi- 
ation exposure workers with radiation can 
safely be subjected to is 70 times the natural 
background radiation per week, he said. 

Even this maximum safety rate—0.3 rems, 
roentgen equivalent man—cannot Бе al- 
lowed as an average exposure for a worker 
over his entire occupational life, Dr. Mor- 
gan said. A worker exposed to 0.3 rems a 
week over 40 years, would probably have 
his life span shortened by four years, and 
would be more likely to have tumors, blood 
disease and eye cataracts than non-radiation 
workers. 

This maximum permissible exposure of 
ionizing radiation, however, is not intended 
for year in, year out radiation work, Dr. 
Morgan said, but represents the toleration 
point for fairly short periods of time. 

Workers in the Oak Ridge National Lab- 

Dr. Pearce reported, then 13.6 days later 
they are 79,000,000 miles from each other. 

These enormous stars, one 13 times as 
massive as our sun and the other eight 
times as bulky, are in the constellation of 
Orion. Both are very brilliant and very 
hot, having a temperature of about 22,900 
degrees Centigrade. So close together they 
appear as a single fifth magnitude star, they 
are so far from us that light which reaches 
the earth today started on its way from the 
star about 1,250 years ago. 

The difference between the magnitude 
and intrinsic brightness of the stars, known 
to astronomers as H.D. 37756, was deduced 
from a spectrophotometric analysis of their 
light, Dr. Pearce explained. These data, 
combined with orbital elements of the 
binary, permitted the absolute dimensions 
of the double-star system to be evaluated 
by Dr. Pearce. 
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Damage 
oratory, where many irradiation experi- 
ments are going on, average exposure to 
only 0.012 rems per week, which is four 
percent of the permissible rate or only three 
times natural background exposure rate, 
Dr. Morgan said. 
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Do You Jae 

There are about 79,400,000 telephones in 
the world today. 

In a year’s time in the U. S., the per 
capita consumption of assorted beverages is 
nearly 20 gallons, with a net alcohol con- 
tent of about six quarts. 

Prairie chickens perform а spectacular 
mating dance on ancestral “booming 
grounds” each spring; their calls echo far 
across the grasslands. 

A bar made of a gold-cadmium alloy can 
be bent easily when cold, but when heated 
to about 150 degrees Fahrenheit, it quickly 
returns to its original shape. 

The archery bow is a classic example 
of a mathematically perfect form, yet its 
shape probably was created only from the 
intuition and esthetic sense of the designers. 
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Questions 
ASTRONOMY—How much more bulky than 

the earth is Saturn? р. 21. 

GENERAL SCIENCE—What is the “Red Tape 
Curtain?” р. 22. 

PHYSIOLOGY—Why should people learn to 

put a brake on their muscles? р. 23. 

PSYCHOLOGY—How can a study of eating 

patterns help prevent mental illnesses? р. 21. 

Does training in logic aid in sound thinking? 

p. 25. 

PUBLIC HEALTH—How are X-rays helping to 

give us cleaner bread? р. 27. 

VOLCANOLOGY—How was it shown that the 

new Pacific volcano was of continental type? 

p. 20. 

Photographs: Cover, Dr. A. M. Winchester; p. 19, 

Cornell University; p. 21, Stanford University; 

p. 23, Harvard College Observatory; p. 26, 

The Training School; p. 32, Calnevar Co. 
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e New Machines and Gadgets - 
For addresses where you сап get more information on the new things described here, send a three-cent stamp to SCIENCE NEWS LETTER, 1719 М St., Washington 
6, D. C., and ask for Gadget Bulletin 656. 

454 NYLON-CORD CHAIR weighs only 
six pounds and has a wooden frame of 
laminated walnut. Nylon cord forms the 
chairs back and seat. The well-propor- 
tioned chair provides the television watcher 
with a comfortable and sturdy seat that can 
be easily carried in one hand. 
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4 SOLDERING IRON, designed for nor- 
mal or heavy soldering, heats to working 
temperature in five seconds and cools so 
fast it can be put away safely as soon as the 
job is done. Built into the handle are a 
light bulb, an off-on switch and a small 
transformer that provides power for the 
small tip. 
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5 DRY-LUBRICANT FILM сап be 
brushed on any machine or instrument sur- 
face to provide a lustrous, hard, greasy- 
feeling but clean coating. Ranging from a 
fifth to a half-thousandth of an inch thick, 
the molybdenum-sulfur film will lubricate 
plastics, glass and ceramics as well as metal. 
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4 WIRE-WHEEL HUB caps, shown in 
the photograph, look like the kind put on 
American-made sports cars that are exported 
to Europe. Made of stainless steel, the 
snap-on hub caps cost much less than real 

To receive this Gadget Bulletin without special 

wire wheels and are designed to fit standard 
cars as well as Detroits European models. 
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% PORTABLE SEWING MACHINE, to 
be marketed in February, uses a unique sys- 
tem of slip-on plastic disks that permit the 
unskilled housewife to do some of the most 
intricate needlework without special attach- 

request each week, remit $1.50 for one year’s subscription. 

ments. The plastic disks act as little 
“brains” and instruct the machine in sewing 
such things as zig-zag stitches, button holes 
and monograms. 
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{54 CHANGEABLE ТУРЕ bars for electric 
typewriters now permit the typist to type 
chemical, mathematical, scientific апа for- 
eign language symbols, and exponents and 
subscripts that do not ordinarily appear on 
the standard model. The type bars are de- 
signed so they can be installed or removed 
easily and quickly. 
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#% CAR STARTER switch is especially 
useful when unexpected stalls fluster the 
driver. Working on autos having fully 
automatic transmissions, the device auto- 
matically starts the engine when the gear 
shift is put in “neutral” or “park,” and the 
ignition 1s on. 
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% SPOON CRADLE of aluminum 1х just 
the thing for the housewife to keep near 
her stove for use when she wants to lay 
down spoons she has been using and not 
soil the stove. The bright-colored cradle 
accommodates three spoons at once and 
catches their drippings. 
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- Nature Ramblings · 
> USUALLY, WHEN we talk of birds go- 
ing south for the winter, we think of their 
leaving northern lands that will soon be 
frostbound and seeking warm, sunny re- 
gions until spring shall send them north 
again. 

This is the migration of bluebird and 
oriole, of duck and goose; the pattern is so 
prevalent that we are prone to think of it 
as exclusive. 

Yet birds are all about, in winter; even 
the least observant of us sees and hears 
them. Their presence is apt to be explained 
by an easy, “Oh, they stick around the 
whole year.” 

This is by no means necessarily the case, 
and of some birds it is not true at all. Whole 
populations of birds that are seen in the 
northern states during the snowy season 
disappear or become pretty scarce in sum- 
mer; nuthatch and brown creeper, for ex- 
ample, and that mighty hunter of mice, the 
great horned owl. 

Most such birds nest in Canada, though 
in some species the summer breeding range 
does extend into the United States a little. 

South for the Winter 

In some cases, too, we apply the perma- 
nent-resident explanation to a bird species 
because we see representatives around prac- 
tically all the time, and assume they are the 
same individuals. However, what we are 
likely to have is an overlapping of two mi- 
grant populations that do not go very far. 
Crows that we see in summer are very 

apt to flap southward a few hundreds, or 
perhaps only a few scores, of miles to their 
winter range. In the meantime their place 

in our landscape is taken by other crows 
from a little farther north. And since all 
crows look alike to us, we assume that no 
migration at all has taken place. 

The European starling, a recently intro- 
duced species that has become a spreading 
pest, has developed this limited and over- 
lapping migration to a marked degree. The 
starling flocks that are a wholly undesired 
feature of the nation’s capital in winter are 
migrants from western New York and 
Pennsylvania. The capitals summer star- 
ling population in the meantime is spending 
the winter as uninvited guests of communi- 
ties in North Carolina and southern Vir- 
ginia. 

Occasionally, of course, you will see or 
hear of a normally migrating bird that has 
not bothered to migrate at all. Robins that 
remain through winter, sometimes consort- 
ing with flocks of rowdy sparrows, are 
among the most frequently reported of such 
cases. This probably represents a response 
to easily available handouts of food, mak- 
ing the southward trip unnecessary. 
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