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THE AGE OF TVE SUN AND STARS 
Y 

THAT the sun is only two billion years old, and will 
probably live to the,age of twelve billion, is the opinion 
expressed by Dr. George Gamolv, professor of physics a t  
George Washington University, in an interview during 
the General Electric Science Forum program broadcast 
from Schenectady on October 28. 

"Probably the best proof," Dr. Gamow said, "of the 
view that the entire stellar world had a definite beginning 
in some distant past can be found in the observations of 
Dr. Hnbble, of the Mount Wilson Observatory. His re-
sults indicate that the large stellar groups, known as 
island universes, and similar in their nature to our stellar 
system or Xilky Way, are receding from each other a t  a 
rather high speed. From the observed velocity of the 
recession, one can easily calculate that the separation of 
these giant stellar clouds must have taken place only 
about tn-o billion years ago." At some period before 
that time, the matter of the stars formed one continuous 
mass of hot gas. "The epoch when this primitive gaseous 
chaos xas  broken up by the process of progressit-e expan- 
sion into the separate stars can be truly considered as the 
period of the physical creation of the world. I n  par- 
ticular, the formation of our earth, which, according to 
geological data, is just about two billion years old, also 
falls within the same period. ' ' 

Dr. Gamow rejected the hypothesis that the distances 
between the stars had always been substantially what 
thev are now and that the earth and the other planets 
had been formed in a violent collision between our sun 
and some other star. Calculations show, he said, that such 
an event is then so extremely improbable that hardly more 
than one collision could hare occurred during the entire 
past of stellar existence. I f ,  on the other hand, the stars 
two biIlion years ago were rery close together, collisions 
would have been frequent, and suns accompanied with 
planets would now be the rule rather than a most ex-
traordinary exception. 

Dr. Gamom pointed out that the sun lives by the 
alchemic conversion of hydrogen into helium. This is 
the source of its light and heat which i t  expends so 
lavishly. I t  is atomic power on the grand scale-which we 
on earth have only succeeded in imitating microscopically. 
I t  is the same with the other stars. Since hydrogen is 
the fuel of the stars, their probable life spans can be pre- 
dicted on the basis of how much they have on hand and 
holv fast they are expending it. Our sun is now about 
35 per cent. hydrogen, and a t  the present rate of con-
sumption this ~vill last for another ten billion years. 

SUNSPOTS 

THE coming minimum in the elet-en-year solar cycle cx- 
pected to occur \vithin the next three years will give as-
tronoiners a chance to >heck again on one of the sun's 
greatest mysteries-the sudden reversal in the magnetic 
polarity of sunspots. Dr. Seth B. Nicholson, of the 
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Mount Wilson Observatory, in a report to the Astronom- 
ical Society of the Pacific stressed tlie importance of 
future research in this field. 

So far  the effect has been observed only three times. 
Although discovered twenty-nine years ago by the late 
Dr. George Ellery Hale, formerly director of the observa- 
tory, no satisfactory explanation of the phenomenon is 
lmo~vn. 

Dr. Nicholson explained that sunspots almost always 
occur in pairs having opposite magnetic poles, like the 
ends of a horseshoe magnet. At present in the sun's 
northern hemisphere the western half of a spot-group has 
a polarity like the north-seeking pole of a magnet. But 
this condition \ d l  be reversed for spot-groups of tlie new 
cycle if they behave as they have at previous minima. He 
concludes that "despite the fact that we have accumu-
lated a vast amount of exact information about the 
n-a1 sunspots behave, we still know very little about what 
makes them behave that way. We may reasonably hope 
that some of the most fundamental questions of physics, 
chemistry and astronomy may be illuminated by an in-
tensive study of solar magnetism. " 

SILVER AS A SUBSTITUTE FOR COPPER IN 
ELECTRIC WIRING 

SILYER,1 1 0 ~ ~lying idle in government vaults, could be 
economically substituted for copper in the electrical equip- 
ment of the new aluminum and magnesium plants now 
being built and thus help to relieve the present acute 
shortage of copper, was pointed out by Robert E. Nc-
Connell. chairman of the Engineers Defense Board, Sew 
York City, in an address to the American Institute of 
Cheinical Engineers a t  Virginia Beach. 

The government oTyns 100,000 tons of silver, Nr. Mc-
Connell continued. Silver is an even better conductor of 
electricity than copper. I t  would cost very little to convert 
the government ingots into bus bars and wire. The silver 
mould be as safe as in the vaults. The plants will operate 
twenty-four hours each day. They ~vill  be guarded. Be-
sides, the wires will be alive all the time. When the 
emergency is over the silver conductors can be replaced 
by the more con~rentional copper ones, and the silver put 
back into the vaults. 

Twenty-five thousand tons of copper could be saved in 
this way in the nexT aluminum and magnesium plants, and 
another 50,000 tons could be saved in the same way in 
other plants reyuiring large conductors of electricity. 
The shortage of copper will cause more inconvenience 
and dislocations than will be caused by any other short- 
age. I t  has become acute in the last six months and the -
prospects are that i t  will become worse. Recent estimates 
are that the total productive capacity of the Western 
Hemisphere south of Canada will be required for military 
purposes alone. 

Current production of new copper in the Vestern Hemi- 
sphere is 1,600,000 tons a year, an all-time peak. Non-
defense needs run about 1,000,000 tons a year. But 1,-



300,000 tons arc wanted fo r  defense, leaving only about 
one fifth for  the ilorrnal nos-defense needs. 

For many uses there is  no substitute for coppr-r. Prac-
tically the only rnetallic snbstitate is steel. I11 solrle casc,s 
glass, plastics, mood or fabrio can be substituted. .Mr. 
MzConnell belieTes that snbstitntions should be made 
mliereter possible, and further that  many ecoriomies can 
be made in the use of copper both in defense and in non- 
defense industries. 

TOOTH DECAY 
DEAFSNITITCOUKTY,in  the Texas "panhandle," m:ty 

give the world a cl~ernical fonni~la  for preventing tooth 
decay, i t  appeals from prelirninaly studies reported bc- 
fore t I ~ e  FLouston, Texas, meeting of the Ainerican Dental 
Association, by Dr. Edward Taylor, director of thc dental 
dixision of the Textis State Departir~ent of Health. 

The sound teeth of residmts of tliis county so impressed 
a dentist in one of i ts  towns, Hereford, tha t  he suggested 
a study of local food and water intake might prove w l u -  
able. Follomillg this suggestion, the teeth of 43 n a t i ~ c -
l3orn continuons-resiclei11 persons in ant1 a r o ~ ~ n d  IPereford, 
chosen a t  randoru by a teacher and an  NP-4 .c\~orIrcr ~vho 
linevr nothing of local conditions, were exainined. Not a 
sir~gle deeayed tooth or filling was fonnd in  the teeth of 
these people, w11ose age3 ranged frorn t ~ ~ o  years to past 
middle :ige. Equally if not more inrpresslve mas the 
finding that p e o ~ ~ l o  3vl1o moted illto the eonnty froln other 
states, with the usual riun~bcr of ca1itii.s :md filling^, 
after having lived there EL few montlis eeaseii to develop 
further caries. Even :i few c:ivit,ies in t,eeth brought there 
as rnuch as five years previously with :icti.ire (locay had 
ccasc3cl to  be act,i\-e and the cavities 11ad acquired hard, 
glazed floors &nil surfaces. 

Toot11 dccay ill Deaf Srr~ith Cor~iity, according to con-
c lus io~~s  so f:lr, is  only about half as lnueh as the rc:irhcd 
lowest ariionnt heretofore reported in thc united Slnles 
and much lower tlinil the average. 

Deaf Smith County is part  of a high level plain, the top 
soil a dnrlt, sandy lo:inl, below which therc is  clay con-
taining a high pcrcc~ntngc of calcium earbon:tte. More-
ovtxr, wheat ground in IIercforcl rnills ha3 a. high protein 
content, an(? is about six tirncs xs high in phospl~orus as  
the %\exage r~tan(1:iid flonr. l l i lk s;~mples nt n local 
crcamcry conlaincd 30 per cent. more phnspliolu- i11an 
accepted standards. 

' ' This indicated that  possihly all ~egetables,  dairy and 
~ncnt  products of thc area are iompa~ahly  high in thew 
clc~nents so ncct.ssaly Lo building and maintnining tooth 
tissnc." Dr. Taylor noted tha t  every rural :and mmly 
of the iirban homes have one or more wind~nills, ctraving 
rvater from n dcpt11 of YO or 80 feet-water 111:it l ~ n s  
ahundrrut nuorir~e and calcium. R c  bclie7-cd that  a for-
nnrla could be arrived a t  wl~ich would produce a hiah 
degrer of innnunity to tooth decay by the proper co~n-
bination of fluo~inc, phobphorus, ealciu~n, uitarniu D and 
possibly other factors in the food and rl-ate~. intalic. 

ITEMS 
TIXEnulnber of machines produecd in the United States 

last year shot up from a normal aaniial production of 

25,000 to 100,000. By the end of tliis year production is  
ex~ec ted  to  approach the 200,000 marlt, according to  a 
report issued by the National llnchine Tool Builders As- 
soriatjol~. Suc3h great adranees have been made in the 
speed, power and efYiciency of cutting tools and in the 
design and degree of autoll~atic operation of the machines 
enrploying the111 that  new machines arcl estimatcil to  be on 
the average three times as productive as ~nachiues of older 
designs. 

DANGEROES static electricity that  develops on auto-
nob biles can be rcduccd by injecting tvi-o grams (15 
grams) of a special conducting powder into the innor tube 
through the valve stein, according to a report by 8. &I. 
Cad\r.cll, S.E. IIandcl and C+. IJ. 13enson, of the United 
Slates Rubber Company, to the i in~erican Chernicxl So- 
ciety. The pu~vder distributes itself and adheres to the 
~valls of the inner tubc, Cor~llii~g a continuo~ts conducting 
layer. This does not prevent the generation of static 
electricity on the tire tread, but the negative charge on 
the tread iilduces :L positive on the conclucting layer, and 
the strong attraction between these two charges of op-
posite sign reduces tile charges that  would otherwise be 
indaced on the body of the ear. Road tests of cars nhose 
tires have rcccjved this treatment reached a rnasirnurn of 
1,200 volts on the car, and the c11:lrge d1sappc:ired qnicltlp 
on standing. This is to be coin11ared with 5,000 to 7,000 
volts generated on cars whose tires had not beell treated. 

&JINI;TEstructures ill the tiny ailatolny of an insert, 
hither to unltnon n and nnsuspectcd, ha1 o been disclosed 
nnder the hundred-tliousand-i'old rwagnification of the 
electron microscope, in the BCA 1:ibor:itories. The 
breathing tubes in the sides of :i nnosquito's body are 
shown to be lined with elastic hoops a fifty-thousandth of 
an inrh broad, T h e s ~  in  turn are cowred with sub-
microscopic spines less a a nt l ~ a i ~  quarter-nlillionth of 
inch high. Other submicroscopic stnrlier are being made 
on skin, wings and bristles of buttrrflies, bees, fllcs, beetles 
:ind cocl~~oarlres. Thc powerful instrunlent is being used 
to diieloacl details of tlie shells of their tiny eggs. 

ENGLANDhad the highwt marriagc rate in its history 
last yc:ir, according lo  the report of a statisticia11 of the 
Metropolitan Life Insnranee Conipany. The m:trriage 
rate >ma nearly 30 per cent. above pre-war level. The 
birth rate this year is continuing a down\iard trend. but 
tho decline that was slight last year is now a sharp drop. 
I n  the first SIX months of 1911 the birth rate in England's 
cities fell off 20 per cent. conlpared with 1940. l n fan t  
nrortalitp this year is  high in England, because com-
mnnicable cliseaws Itnvc liccrl pretaleni . 1Sca.le.; was ab- 
normally pl.crdcnt in the flrst half of 1941 :xnd \\hooping 
cough, also. Dipl~thclin Cases were incr~as ing to a lesser 
extent. There conditions have ilnproved considerably dur- 
ing the sunlmer, hove\-er, aside from the \vhooping cough 
situation. Ci7 ilian air raid denLhs for d l  England in the 
first eight u~oilths of 1941 were 19,078. Deaths from 
bombing during Angust were 1G9, or less than the daily 
avcragc &iring April and May. 
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