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SOURCE O F  T H E  SUN'S ENERGY 
ELECTRICITY,under a pressure of ten million volts, 

about the same as that of a good lightning flash, is con- 
stantly flowing from inside the sun into outside space, 
and so "heats the solar atmosphere to incandescence in 
a manner precisely as the filament of an electric light 
is heated by the electricity flowing through it." This 
is the new and startling theory that has been developed 
by Dr. ROSS Gunn, research physicist of the U. S. Naval 
Research Laboratory. Dr. Gunn discussed these impli- 
cations of his theory with a representative of Science 
Service. A full technical report of his conclusions will 
shortly appear in The Ph?lsical Xeview. 

Dr. Gunn pointed out that the rotation of the sun is 
peculiar. Not only does its equator turn faster than 
regions near its poles, but the rotation of the same part 
varies by a few per cent. over a period of about six 
years. A similar regular change occurs in the amount 
of light that the sun gives off. 

Dr. Gunri said: "Study of the electric and lnagnetic 
phenomena in the sun's atmosphere has led me to an 
explanation of these observed variations and given a 
great deal of valuable numerical information. I don't 
need to go into technical details, but the way that we 
lkave observed the sun to rotate requires us to believe 
that i t  is constantly throwing off large amounts of elec- 
tricity. This current is so large that i t  wouldn't mean 
much to the layman for me to express it in numbers, but 
the sun is caused to glow by a voltage equivalent to a 
good lightning discharge, about ten million. I t  is this 
continually flowing current that heats up the sun like the 
filament of an electric light, so we might say that the 
sun acts like a gigantic electric light radiating its energy 
into space. I t  is the ultimate power house and stimulant 
of the solar system. 

"We can also calculate the total power required to 
light the solar electric lamp. The entire wealth of our 
nation would buy enough electricity, a t  present rates, to 
light the sun for a millionth of a second. Yet the sun 
has been burning this way for a t  least a million million 
years, and perliaps longer, so you might ask where the 
energy comes from. 

( 'The latest researches seem to answer this question 
and i t  seems almost certain that the energy comes ulti- 
mateIy from the annihilation of matter. I n  the past 
few years physicists have come to believe that mass and 
energy are the sanle thing in different forms. There-
fore, if processes take place in the sun which cause mass 
t o  vanish and light or electrical energy to appear, we 
need not be greatly surprised. This view is consistent 
with many other known astronomical facts. I t  is fairly 
certain that by means of some subatomic process the sun 
converts a million tons of its material into energy every 
second. 

"This loss of mass is very great, but i t  is small com- 
pared with the sun's total mass. I t  is estimated that 
not until a million million years have elapsed will its size 

be appreciably affected. Therefore, i t  seems likely that 
the sun will continue to shine as i t  does now for a great 
Inany generations, unless some new phenomenon appears 
and upsets the domestic economy of the old Egyptian 
god! " 

RADIO RECEPTION 
GOOD radio reception of broadcasting stations, accom- 

panied by few sun-spots, is predicted for the coming fall 
months by Dr. Harlan T. Stetson, director of the 
Perkins Observatory a t  Ohio Wesleyan University. A 
detailed report of his findings will appear in the forth- 
coming issue of The Journal of the Franklin Insti t l~te,  
published in Philadelphia. By the time winter com-
mences, however, there will be a general increase in the 
number of sun-spots, which will be associated with some- 
what poorer reception of broadcasting stations. 

But even though the spots will be slightly more 
numerous than now, we shall then be so fa r  past the 
maximum in 1928 and 1929 of the eleven-year solar cycle 
that radio will not be affeeted nearly as much as in those 
years. After that the spots will become still less fre- 
quent, and by "1934 solar activity should be as qui-
escent as a t  the last minimum in 1923. ' ' 

Dr. Stetson warns against trying to blame too much on 
sun-spots, however. 

"The mention of sun-spots invariably raises the ques- 
tion of a possible connection between spots on the sun 
and terrestrial phenomena,)' he says. "Some statis-
ticians with an insatiable appetite for correlations have 
attempted to connect with sun-spots almost every cycle 
in world affairs from fluctuations in the New York stock 
market to the fecundity of rabbits in northern Canada. 
I n  the popular mind almost every world catastrophe has 
sooner or later been attributed to sun-spots, from a 
Florida liurricane to the great World War, both of which, 
by the way, did culminate around a sun-spot maximum." 

I-Iowever, Dr. Stetson points out, there are some phe- 
nomena which have definitely been shown to be related 
to sun-spots, such as magnetism, displays of the northern 
lights and radio reception. Ry means of a series of 
measurements since 1926 of the reception of station 
WBBM, in Chicago, as received in Massarhusetts first, 
and now in Ohio as well, i t  was demonstrated that "long 
distance night reception in the broadcast zone is in gen- 
eral poor when sun-spots are numerous, and good when 
the spots are few." 

Dr. Stetson found that in addition to the eleven-year 
cycle of sun-spots there is a smaller period of about 
fifteen months, and that there is an exactly similar 
period of variation in the radio reception. I n  December, 
1928, he predicted a marked increase in sun-spots in 
September or October, 1929, a prediction which was en- 
tirely fulfilled. The next maximum will thus come next 
winter, but because we are so well past the maximum of 
the great eleven-year cycle, the spots will probably not 
be very numerous, and so radio reception will not be 
greatly affected. Thus i t  may be that we will have a 
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return to the excellent conditions for long distance radio 
reception enjoyed in 1923, when radio was first coming 
ibto popularity. 

N E W  T E C H N I Q U E  F O R  T H E  S T U D Y  O F  

L I V I N G  T I S S U E  


A METHOD which enables scientists for the first time to 
study over a long period the microscopic details of the 
growth of living tissue in a warm-blooded animal has 
been developed in the laboratory of anatomy a t  the Uni- 
versity of Pennsylvania's School of Medicine. 

Through its use, the cellular changes in living tissues 
can be studied as by no other method, and fundamental 
information regarding the manner in which abnormal 
cellular reactions occur in infectious diseases like tuber- 
culosis and in tumor growth like cancer will be ob-
tainable. 

That such cellular reactions occur has long been know11 
by the end results seen in these diseases, but by enabling 
the observer actually to see the entire process of cell 
changes the new method opens the door to enormous ad- 
vances in knowledge. 

The method, for whose rapid perfection and extension 
the Rockefeller Foundation has made a $75,000 grant to 
the university, consists of the introduction of a trans-
parent, double-walled chamber, or "window, " into a 
small hole made in the ear of a rabbit, the perforation 
being made in much the same manner as the human ear 
is pierced for the wearing of certain types of earrings. 

One side of this "window" is of celluloid or glass, 
and the other of a very thin sheet of mica. The edges 
of the space intervening are left in contact with the tis- 
sues of the ear and from them the blood vessels and other 
living tissues invade the chamber until they form a com- 
plete new layer. 

This new layer, only two thousandths of an inch in 
thickness, is quite transparent and i t  is necessary only to 
place the "window" under the microscope to see with 
the most extraordinary clearness a t  1,000-fold niagnifica- 
tions the minutest elements-the individual cells---of 
which animals are made. 

Moreover, since the new tissue is permanent and the 
chambers can remain in place for months without caus-
ing discomfort to the animal, i t  is possible to make 
repeated observations and careful studies not only of the 
exact way in which the new growth occurs, but also of 
the way the tissue elements behave in conditions of 
health and disease. 

Heretofore there had been no satisfactory region in a 
warm-blooded animal in which such fine details could 
be studied on living, growing cells inside the body. In-
vestigators depended either on cutting thin pieces of 
dead tissue, staining them in various ways, and placing 
them on glass slides in order to study tissues and cells 
under the microscopes, or on keeping small pieces of 
tissue alive in tissue cultures" outside the body. 

The development of the new method grew out of a 
number of research projects in which Dr. Eliot'R. Clark, 
professor of anatomy a t  the university and director of 
the anatomical laboratory, had engaged, and in many 
of which he collaborated lvith his wife, Eleanor L. Clark. 

V I T A M I N  A F R O M  C A R O T I N  
EVIDENCEthat animals can manufacture the growth- 

promoting vitamin A in their bodies from carotin, the 
yellow coloring matter of some of their foods, has been 
reported to the Medical Research Council by Dr. Thomas 
Moore, of the Nutrition Laboratory a t  Cambridge. Dr. 
Moore's discovery reverses an earlier theory about vita- 
min A, that i t  is not made by the animal and that all 
of i t  found in animal bodies and glands comes directly 
from the food eaten. 

Vitamin A, besides promoting normal growth, in-
creases resistance to disease. I t  is found in animal fats, 
such as butter and beef fat, in eggs, milk and vegetables. 
I t  has always been found together with this yellow pig- 
ment, carotin. The yellow of the egg, butter, yellow 
carrots and yellow corn contain this vitamin. White 
corn, white carrots and white turnips, however, have very 
little vitamin A conlpared to the amount found in the 
yellow varieties. I n  green vegetables which contain this 
vitamin, carotin is also present but its color is hidden 
by the green color of chlorophyll which is abundant in 
such plants. 

Not only do the two substances occur together but 
carotin has the same effect on gro~vth and bodily vigor 
and health as vitamin A. Extracts of pure carotin can 
cure animals suffering from deficiency of vitanlin A just 
as feeding the vitamin could cure them. 

Chemical tests show that the two substances are not 
identical and investigators were a t  a loss to explain the 
matter until Dr. Moore showed that the carotin or some 
part of i t  is changed into vitamin A in the animal's 
body. 

Dr. Moore fed rats on a diet lacking vitamin A until 
all the excess of this vitamin which they had stored in 
their livers and else~vhere in their bodies was used up. 
Then he fed them carotin in as pure an extract as he 
could get. The rats, which had been weak and sickly, 
recovered, and when a large amount of carotin had been 
fed, examination of their livers showed that they again 
had stored up same vitanlin A. ' 

A G E  O F  E X T I N C T  C H I N E S E  A N I M A L S  E X -
T E N D E ? )  M I L L I O N S  O F  Y E A R S  

ACCORDING a cable to Bcience Service from H.  J .to 
Timperley, Peiping, the family trees of two queer but 
extinct animals of the ancient eras of the earth were 
extended deeper into the past by the Central Asiatic 
Expedition under the leadership of Roy Chapman 
Andrews which has just returned to Peiping after five 
months' intensive scientific exploration of the Gobi 
Desert. 

No trace of primitive man, one of the hopes of the 
expedition, was unearthed, but a large and important 
collection of fossils was secured, representing about 
seventy-five different species of animals, several new to 
science. 

Skeletons of the coryphodon, a creature unlike any 
now living on earth, were found in strata of the earth 
of the Oligocene period, which extends the period of evo- 
lution of this animal several millions of years into the 



past. The coryphodon was somewhat like a rhinoceros, 
but not a relativk. I t  had feet built on the pattern of 
a n  elephant, however, with five toes. The bones of this 
vegetarian animal brought to Peiping by this expedition 
of the American Museum of Natural History are f a r  
older than any coryphodon fossils found in America. 

Skulls and jams of another group of extinct animals, 
called calicotheres, much more primitive than the types 
found in  Europe and America, are also contained in the 
collections. These creatures had teeth like the moose 
and elk of to-day, lived on a vegetable diet, had long 
forelegs and five toes with compressed hoofs that had the 
appearance of claws and may have been used to tear 
food or enemies. 

Among the new genera found were several titanotheres, 
extinct cousins of the rhinoceros, and new kinds of true 
rhinoceroses, deer, ailtelopes and rodents. 

Dr. Andrews declared that he hopes to continue his 
search for primitive man upon another expedition next 
summer. 

PUBLIC H E A L T H  I N  A C H I N E S E  COUNTY 
AT least one rural county of disease-ridden China is to 

have modern doctors and nurses and a real health-de- 
partment and the 400,000 inhabitants will be given a 
chance for healthier, longer lives, according to a report 
t o  the Milbank Memorial Fund. 

The county of Ting Hsien in the interior of China has -
been made the subject of a rural health experiment, 
which is part  of the Chinese National Association of the 
Mass Education Movement. Many such experiments 
have been suCcessfully conducted in  America, but the 
experiment in China will be made under conditions hard 
to  picture, the political unrest being merely one of the 
many difficulties to be met. 

I n  the entire county of 400,000 people, there is not one 
physician of the modern scientific school. The native 
doctors believe disease is caused by heat and wind. 
Sanitation is unknown. Nine tenths of the people are 
unable to read or write. Nearly all of them are ignorant, 
superstitious and poor. Eighty thousand live in the 
county's one city, the rest huddling in the squalid, mud- 
hu t  villages. About 30 out of every thousand die each 
year, while the life expectation is only about 35 years. 

The health demonstration has begun by educating the 
natives to come for examination and to accept medical 
advice and treatment. Vital statistics are being col-
lected and native nurses, midwives and physicians are 
being trained in modern scientific methods. The head 
of the Ting Hsien Health Department is Dr. H.  H. Yao. 
The Milbank Memorial Fund has given $50,000 to aid in 
the work. 

The present time is considered particularly opportune 
for this movement in spite of the political situation, 
because i t  is  hoped that this non-political organization 
may lay the foundation for more effective governmental 
activities when the political situation is once niore 
stabilized. The League of Nations has announced that 
i t  will support and cooperate in attempts to modernize 
China's health service despite the country's seeming 
preoccupation with civil war. 

I T E M S  
FOSSILS man, ' ' of Sinanthropus, the so-called "Peking 

found near Peiping within the past year mill.provide the 
most valuable clue yet unearthed for solving the riddle 
of early man, was the prediction of Professor G. Elliot 
Smith, noted British anthropologist, in a -recent lecture 
before the Chinese Geological Society. Professor Smith 
is in Peiping a t  the invitation of the Chinese Government, 
for the purpose of studying the Sinanthropus specimens, 
including the skull of the Peking man found last year 
and a second skull recently discovered. Although the 
report on the cast of the brain case obtained from the 
second skull is not complete, Professor Smith described 
the discoveries as unique in the whole history of anthro- 
pology and predicted that  the evidence would throw a 
flood of light on the nature of the primitive brain. 

USE of the airplane for scouting fishes has been suc-
cessful in many places. Aviator Frank Dorbandt while 
flying high above Cook's Inlet recently saw fully a thou- 
sand whales play and sport in the sea under him and to 
assure himself of their numbers he circled over them 
several times. Spouting, rolling and diving, the whales 
seemed given more to Basking in the sun than to seek- 
ing or pursuing any species of food fish. Some kinds 
of whales migrate in late summer to the south and i t  is 
possible the pilot noted one of these movements. 

THE natural fruit  colors of certain canned fruits are 
preserved much better when the cans are kept in cold 
storage than when they are kept a t  ordinary tempera- 
tures. T. N. Morris and J. M. Bryan, of the Low Tem- 
perature Station, Cambridge, have recently found that 
canned stramberries stored for three months a t  a tem-
perature just above freezing have a fine red color, 
whereas those kept at 10 degrees below zero Fahrenheit 
are pale, and those stored a t  ordinary room temperature 
are also somewhat pale. The strawberries from cans 
stored a t  just above freezing actually had a much 
better appearance than when they were first canned be- 
cause the color had returned to the fruit  from the syrup. 

THE ferns of the Hawaiian Islands are furnishing data 
toward the eventual solution of the tangled puzzle of the 
archipelago's geological history. This is the opinion 
of Dr. E .  D. W. Brown, a woman botanist who has done 
much work in Hawaii. "We are now beginning to com- 
pare the migration of spore-bearing plants in the Pacific 
area with that  of the seed plants," she said recently. 
"It seems that we should expect little or no endemism 
in the ferns, since the dust-like fineness of the spores 
would seem to adapt them particularly well for wide 
distribution by hurricanes and violent winds or even by 
slow-moving air  currents; and i t  is a matter of con-
siderable surprise to find how many species of ferns and 
fern allies are confined to local areas. Instead of being 
distributed in the paths of the trade winds, seemingly 
their migration has been nearly as dependent upon the 
emergence and submergence of the islands of the ocean 
and the attendant factors favoring plant dispersal as 
that  of the seed plants." 


