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T H E  DISTANCE O F  T H E  SUN FROM T H E  
EARTH 

ASTEONOMLBSwere eonsidciably shoclrcd to  find, ac-
cording to thcir most recent nieasurcments, tliat the sun 
is iiiore thall 100,000 miles farther from the carth than 
was p~ evionsly supposed. Tbcie nieasuremcnts no\\ g i ~  c 
i ts  ~ n e a n  distance as 03,003,000 miles in place of the 
formclly accepted 92,870,000 miles. 

The layman is not lilrely to get unduly excited oxcr 
this eorrcction to  the figure that  has never mc:int much to 
him, biit to the astroliomer it is of the utmost importance. 
The suu's mean distance is tlie astronomer's yardstirk 
by ~ ~ l ~ i c h  H eIIC measures everything else i n  the universe. 
c:llls il the astronomical ullit and ~vi i tcs  i t  AU. Any 
ch'tnge in this unit mrnns that  every other dimc~rsion in 
the universe has to  be changed. 

On this unit depend our fignrcs for tlie niacses of tlie 
carth, sun and moon, a r ~ d  on these depend in turn the ac- 
curacy of tidc predictjons and of aa.rigntions. 13ccause 
of its iniportanec, astronomers li:lve been measnring and 
remeasuring it fro111 the time ~vhen tlio ~ i : e c k  astrolio~ner 
Arist:trehus nladc tlie first attempt two and a half ccin-
turies before tlic birth of Christ down to the preseut tinlo, 
al~vays striving for greatc,r and greater accuracy. 

Evidcnce of the care and labor expended on this task 
is the fact  that  the present figilre >%as arrived a t  after 
ten years of c:~lculations. They were based on thousands 
of observations made on the asteroid Eros on i ts  last close 
approach to  rhe carth in 1931, when it came to within 
l(i,200,000 miles of us. The calculations were made by 
Dr. If. Spencer Jones, astronoiller royal of England, and 
were announced a t  the June  and July meetings of the 
Royal ilstronomical Society. 'Shey l ~ a r c  now been re-
ported in the first issue of the new magazine, SILy and 
Telc.~cope,issued froin TIsi \ ard College Observatory. The 
long time cons~lmcd in the calc~llations mas due to the 
fact that  the ~ n a t e r i d  was gathercd from all over the 
vorld, and liiuell of i t  was lntc in coming in. 

Rut, after  all the trouble and labor, the new figure is 
not yet definitely accepted by astronomers. The calcula- 
tions so f a r  have been purely geometric-they liavc in- 
vohed only angl(xs, lengths and positions. The same data 
can be used to determine the gravitational attractions or 
perturbations of the sun and earth on Eros during the 
tinre of its close approach. Thcse $ire new measures of 
the masses of the sun and carth from whicll the distailce 
can be determined. This gravitational ~netllod is  coa-
sidcred even ]nore accurate than the purely geometrical 
one. I t s  ~esu l t s  must be awaited before astronomers can 
~nalre a final decision as to the value of tlie unit. 

DAILY VARIATIONS IN  T H E  HEAT O F  
T H E  SUN 

TIIZ floor of the stratosphere, tropopause, may shift 
up  and down from day to  day, in response to daily varia- 
tions in the sun's heat. This in turn may have far-reach- 
ing effects on world weather. Indications tha t  these 

fluctuatiolis arc illflueliced by solar radiation changes lta.rtc 
been brougl~t out in researches of Dr. IIcnryk Arctowski, 
the Polish n1ctcorologist ~vho is now ~ ~ o r l r i n g  a t  the Smith- 
soni:m Institutjon. 

The occnrrencc of daily fluctuations in the sun's hcat 
was established as a fact  long ago, by Dr. Charles Q. 
Abbot, secretary of the S~r~ithsonianInslitution. The 
scope of these variations is frequently as much as  half 
of one per cent., and occasionally much more than that. 
Tht'se rarizltions occur in a complex series of eyeles. 

Jf the carth ncre ~ ~ i t h o u t  an atmosphere, like the moon, 
chm~ges in solar heat would be felt iniir~ccliniely a t  the 
earill's surface. But the sun's hcat has to pass through 
a hundred-mlle bla~ilrct of air to reach tlio ground, so tha t  
its effects are delayed and complex. Ilrinds, clouds and 
other factors all have far-reaching effects in the distri- 
bution of radiatiolis coming to us flon1 the wn.  

At some plaee, bo\vcvcr, i t  is necessary to looli for di- 
rect effects of solar radiation. Accor(1iug to  Dr. Arc-
to~i~sltj,tlie most probable plaee is the tropopause-the 
le\cl where temperature de~reas(> wit11 altltiide comes t o  
an  end. His researches i1~dic:~tcthat  so1:rv radiation 
~a r i a t i ons  eauqe changes in thc hr ig l~t  of this snrfaec over 
thc~ tropics, nllere it norn~ally is about 12  111iles high, and 
that  these changes proceod northward and south~vard in 
wave-liltc motion. 

An up-and-down niove~nerlt of tlle trol~opausc, in turn, 
causes a variation in the height of the highest clouds and 
in the ~novc~nents of air masses. These in  turn produce 
different rainfall ef€ects in various parts of thr  earth. 

METEOROLOGISTS AND NATIONAL 

DEFENSE 


MIL~UXOROLO(?ISTS
watch the skies now a-days with first 
thought for national defense. Thcv hare postponed ' ' for  
duration" many important research projccts and ale de- 
voting themsel\es to the training of field obser~ers  for 
the A r n ~ y  and Navy, and to the in~tructiori in such parts 
of their science as will enable aviators to fly better. These 
and other cont~ibutions of lileteorologists were pointed 
out by Professor Charles 3'. Eroolrs, head of Blue Hill 
l\lettoiological Observatory of l f a r v a ~ d  University, a t  a 
syinposi~un on Scitnce and Defense by the American 
dssnciation of Scientific Worlrers. Dr. I3rooBs estimated 
t l ~ a tperhaps a quarter to a half the time of meteorologists 
i n  the United States is now being devoted to  defense ac- 
tivities. There are those in  the ar~rled forces a ~ l d  eicilian 
instructors in tlie numerous schools for airplane pilots and 
naxigators wlio a le  devoting all their time to the defense 
effort. Thcrc arc those in tlie five universities and tech- 
nical schools who arc devoting practically all their tiine 
to training hundreds of cadet officers to become \leather 
forecasters. There are probably 50 or 100 mctcorologists 
ainong the inst~uctors in the C.A.A. courses a t  1,000 in- 
stitutions of higher learning throughout the country. The 
U. S. 14-eather Burenn is norlting on many projects a t  the 
behest of thc Arllly or Navy, and its gcxneral forecasting 



service is used directly or indirectly by the people of the 
TJnited States, including defense workers, while special 
forecasting in connection with particular defense needs is 
niuch in demand. There are, indeed, few meteorologists 
7vhose time is not being devoted in part  to defense. 

Deflection of research effort to problems of immediate 
defense significance is felt most acutely in the fields of 
pure research. Professor Brooks pointed out that  i t  is 
exactly this kind of research that in the end pays the 
biggest, though often the least foreseen, dividends. T h i ~  
handicap is partly offset, honever, by the intensification 
of research in certain other applied lines, and in the in- 
crease in facilities ~ i ~ h i c h  being made available be- are 
cause the defense program calls for their use. Results 
thus obtained will not be confiiied to defense, nor vil l  the 
benefits gained be discontinued mith the cessation of the 
national emergency. 

D E A T H S  F R O M  TUBERCULOSIS 
DEATHS from tuberculosis have decreased more swiftly 

anioiig industrial groups than among the general popula- 
tion, v a s  reported by Dr. L. U. Gardner, director, the 
Saranac Laboratory, a t  the opening session of the sixth 
annual meeting of the Industrial Hygiene Foundation of 
Smerica. 

Dr. Gardner's statement mas based on careful studies 
by  30 observers in different industrial e~wironnlents. It 
was made to refute "a growing tendency to account for a 
freshly discovered case of tuberculosis as a product of 
industrial environment. " 

"A low standard of living, rather than specific environ- 
mental factors, is responsible for most of the tuberculosis 
among wage earners, " Dr. Gardner said. ( ( F o r  example, 
the influence of nutrition, fatigue, extremes of tenipera-
ture and humidity and specific intoxications such as lead, 
were discussed and it was agreed that  only nutrition had 
an  appreciable effect upon tuberculosis incidence among 
~~rorlrers.' ' 

Dr. Gardner found that of the respiratory irritants, in- 
cluding fumes and gases, as well as dusts, only free silica 
has a specific influence upon the disease. To illustrate the 
negative tubercular effects of a pulmonary irritant, Dr. 
Gardner cited an experiment in which guinea pigs mith 
super-imposed tuberculosis ve re  exposed to  arc welding 
fumes. 
h control group of tubercular animals mas not exposed. 

I t  mas discoveled that in spite of severe iiiflammatory 
reaction in the lungs due to the welding fumes, the ex-
posed animals recovered from tuberculosis as nell as the 
11011-exposed controls. 

Another group of guinea pigs-200 were used in all- 
was infected mith the same type of tuberculosis, aiid a t  
subsequent iiitervals of four, six aiid eight months, exposed 
to the fumes. The prefornled healing tubercles in the 
lungs were not reactivated by the fumes as was the case 
vhen the animals lvere exposed to quartz dust. 

T O O T H  DECAY AND P Y O R R H E A  
TOOTH decay, one of the commonest of dental diseases, 

may be due to a deficiency of some of the ritamins i n  the 
E group, it appeaxs froin laboratory experiments reported 

by Dr, Hermann Becks, professor of dental medicine a t  
the Hooper Foundation for Yedical Research, University 
of C,alifornia, and Dr. Agnes Fay  Morgan, professor of 
home ecoiiomics a t  the university. 

Dogs on a diet laclring one of the B vitamins developed 
tooth decay, normally absent in dogs. Tlie B vitamin 
laclring mas the filtrate factor. I t s  function is  still a 
mystery, When the dogs' diet was deficient in nicotinic 
acid, the animals developed pyorrhea and severe bleeding 
of the gums. A third, or control group, on a balanced 
diet, developed no decay or pyorrhea. 

Dr. Becks makes no attempt to fit his findings to human 
tooth decay since he xorked only with dogs. "On the 
other hand," he points out, "clinical experience has al- 
ready produced excellent results x i th  certain vitamin B 
fractions in the treatment of Vincent's disease, an  infec- 
tion of the nlucous membrane, and other inflammatory 
diseases of the mouth. Ulcer formations of the tongue 
and inside the cheek have been successfully treated by 
the admillistration of nicotinic acid. " 

Dr. Beclrs said that the experiments provide a most en- 
couraging link between carbohydrates and dental decay. 
The body converts carbohydrates into sugars. It is well 
known that vitamin B is necessary for  the correct assimi- 
lation of sugars. However, a large percentage of the 
foods of the modern diet have the vitamin B removed in 
processing. This l e a ~ e s  the body, including the teeth, 
without protection against the harmful effects of sugars 
mhich do not contain vitamin B. 

Dr. Eeclrs and other research dentists have shonn tha t  
there is a direct relationship between tooth decay and a 
bacillus, called Lnctobacz~l~ts The number of acidoplziltis. 
bacilli found in the mouth has been found to be in direct 
proportion to the amount of sugars and carbohydrates 
consumed, that is, sugars and carbohydrates which have 
the vitamin B removed in processing. 

Dental decay, like the common cold, is one of the 
mysteries of medicine. The ilmerican Dental Association 
has provided a fellowship for dental research a t  the 
National Institute of Health, the U. S. Public Health 
Service, to help to solre this problem. 

T H E  M O L D  P E N I C I L L I U M  
(Copyright, 1 9 9 1 ,  by Science Service) 

FOR moat human beings the age of cannibalism is over. 
But not so mith microbes. One eats another with the 
careless abaiidon of a vegetarian tucking into his beans. 
This caiinibalism amongst microbes has led to a discovery 
by British iiivestigators of profound importance to doc-
tors and patients the world over. The story is found in 
recent issues of two British 111edical journals. I t  opened 
some years ago iii the department of bacteriology of one 
of Londoii's largest teaching hospitals, St .  lfary's .  

Professor A. Flemiiig was engaged in his daily routine 
work in his bacteriology laboiatory. H e  was growing 
colonies of different germs on specially prepared plates. 
Oiie of his plates he noticed was contamiilated by a mold, 
not uiililie the molds that g rox  on stzle bread or cheese 
or sausages. This too is a commoii occurrence in a labora- 
tory, for  one of the most difficult tasks is to g ron  germs 
pure and uncontaminated. 
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Most of us would have rerrloved the mold and started 
again, but Professor Fleming went one better. H c  d-
lowed the mold and germ to remain on the plate, only to 
find that  ~ v l ~ i l c  the mold was there the germ would not 
grow. I n  fact  tlie mold liilled the germ. This was the 
first, indeed the fundamental, discovery-if the microbe 
did not eat i ts  fellorv rnicrobe i t  certainly killed it. 

The professor pursued tlie matter further. I-Ie dis-
covered that i t  was only some germs which found it im-
possible to  live side by side with tlle mold. So whenever 
he wanted to get  rid of one of the germs he knew tho 
mold could not live with, he added some mold to his plates. 
H e  exploited their known unneighborliness. 

So far  the discovery was interesting, but not of great 
importance. Then came the suggestion that  this mold, 
Penicillit~?n,might be used to  kill germs ~vllich were actu- 
ally in the 11um:rn body. Coi~ld not the gprm-lrilling snb 
stance ~vllichPcntcilTiurn contains be uscd as a n  anti-
septic to kill germs inside the human body? 

Professor Floley, of the University of Oxford, headed 
a team of ~~.orliers to taclrle this problem. lZft(3r man? 
experiments they -neeceded in cxtraciing from the inold 
the substance in i t  ~vhich possesses the antiseptic quality. 
From the inold Pe?aicelliuna they extracted the germ-liilling 
subsf ancc penicillin. This done, further experiments soon 
showed that  penicillin rcas the, rriost po~verful germ Biller 
both inside and outside the body, superior even to tlle 
latest drugs. That is saying a great deal, for in locent 
years medical science has made enormous strides in anti- 
septic drugs. 

Prontosil, sulfanilamide, M gL. B 693, sulfathiazol-
already these new drugs all in the same big family h a ~ c  
saved thousands of lives. I n  pneumonia, meningitis and 
in severe infrction5 of many kinds they hare been found 
to be imlncnsely u-eful. Rut perricillin goes one better-- 
it is both the strongest and tlle safest germ-killer get 
discovered. I t  does its rkorlt ~ v l ~ e neven diluted to  thc 
astonishing extent of one in a million. It can 7x2 given 
by mouth or injected directly into a vein. Moqt impor- 
tant  of all, i t  ltills the germ inside the body ~ ~ ~ i t h o u t  harm-
ing the body itself. I t s  work of germ-liilling done, i t  
passes through the body into the urine, from ~vhich i t  can 
be extracted by the chen~ist and used again. 

There is one snag. Blthol~gh there are plenty of molds 
in this worlit, there is not enough PclzicilZi?im mold of the 
right kind to give us large quantities of penicillin. That 
difficulty may not prove insupcrablc. Research is now 
being undertaken to discover other sources of pcnicillin. 
I t s  ehemical composition is being investigated in the hope 
tliat chemists may be able to  manufacture i t  artificially 
in the laboratory. 

We do mcll to rc1ncin7~er that, the value of lemon juice 
in preventing scurry lva? known bcfore vitamins mere ever 
hearrl of. But when it waq found that lerrion joice pre- 
vented scurky because i t  contained vitamin C, the chem- 
ists got busy and made the vitamin artificial17 in their 
l a b o r a t o ~ i ~ r .1,et us hope tha t  the do ry  of penicillin is  
the story of vitamin C. IIopes are very high. Tit6 
Rrittsh Ncr7iccll Jou~??a7,lrnowri for its cautious attitude, 
has gone so f a r  as to  say t1i:~t penicillin is to  other anti- 

septics what radium is to other metals. I n  view of that  
praise i t  is not too much to say that  St. Mary's IIospital, 
Londo~t. and the University of Oxford have rnnilc a most 
important contribution to human ] ~ ~ O T I ~ ~ C ~ ~ ~ . - C H . ~ R L E S  
IIILI,, D r p ~ ~ t ySect rta1y, ByifZ S I L  &Iedzcal A tsocintton. 

ITEMS 
THC earthquake tliat damaged Los hngeles suburbs early 

on the molning of No~ember  14 had i ts  epicenter directly 
ander the damaged areas, or a t  least very near them, in 
the opinion of seisn~ologists of the U. S. Coast and Gco- 
detic Survey. They also believe tha t  its intrinsic force 
rvaq not very great. This opinion is bvsed on the ath her 
local distribution of the damage. Had  the earthquake 
been a really violent one, with its epicenter a t  some dis- 
tance, the damage ~vould have been Inore wide-spread. 
I t  wems to bavr been similar to one that occurred in  the 
same general region on the night of October 21-22. It 
was a double shocli, with a maxlmum force of 7, on the 
srismologists7 scale of 10. The epicmter of this earth- 
quake was a t  Keystone, nenl \\'ilmington, Calif. The 
Ti. S. Coast and Geodctic S u r u e ~  has a numi)er of special 
pieces of apparatus, lrnolvn as strong-motion in\truments, 
which are distributed a t  Los Angeles, Hollywood, Pasa- 
dena, Long Beach and other points in the Southern Cali- 
fornia region. These a le  so set that  they bcgin to rccord 
earth motion only after an earthquake actually begins. 

THE Federal Bureau of Investigation r ~ p o r t s  that  it 
has deciphered the contents of a 100 year-old American 
history document sealed in a bottle and bnricd. S c ~ e r a l  
of these bottled documents have been unearthed recently 
by the Louisiana Geodetic Surley from nlounds along tllc 
Louisiana-Texas bound:rry. I n  all but one bottle the 
parchment had deteriorated. TT-hen the preserr ed parch- 
ment was sent to the PRT technical Iai)oratory, experts 
first photographed tlle bottle from different angles, to 
obtain as much of the writing inside as possible. Then 
they removed the sealing wax and extracted the old 
parchment and photographed i t  immediately. It reads: 
' 'To mark tlle Meridian Boundary Bet~veen the United 
States of America and the Rq~ubl ic  of Teuas, this Jlouud 
is erected on this the 26th day of April 1841, six miles 
North of tho 32nd degree of North Latitude." Names 
of officers of both repul-,lies rvho took pa i t  in tlle bottle- 
burying ceremonies along the border rvere inscribed below. 

A "LOST EIORIZOX" constituting the boundary between 
the Agc of Dinosaurs and the Age of Mammals has been 
fouud by paleontologists of tlie U. S. Geological Survcy 
and the Smithsoninn Institution in the Colorado mountains 
near Denver. The sequence from cxtinct reptiles to  ancient 
nlammnls has been studied by Dr. R. W. Brown and Dr. 
C. Lem-is Gazin, of tho U. S. Sational Museum. The site 
is  a mesa topped with a layer of basalt. A b o ~ ~ t200 feet 
down from this protecting cap of hard rock is a layer 
containing fossils of pdeocenc m;~mmals, piimitive flesh- 
eating creatures that  roamer1 the earth a1)oilt fifty ~riillion 
years ago. Bclom this is a layer of about fifty feet of 
barren rock, containing no fossils, and immediately below 
tliat is a stlaturn containing the dinosaor bones. 


