
SCIENCE N E W S  

A P E R M A N E N T  N E W  STAR 

Scieqzce Service 

TEE remarkable new star in tlre coilstellatioii of the 
'vhich u l l ex~ec ted l~rose obscu' i t~ four-

teen years ago, still maintaius its brjgIitne3s and thereby 
justifies for i t  the title of tlie ' (only gellui~le llew star," 
according to stellar photographs recently tirade a t  the 
Harvard College Olzservatory. The stars ordiiiarily 
called "new" by astlono~ners are really but tenrpoiary 

affairs that  fade a m y  rapidly within a few days or 
weeks after their sudden appeayance. 

This interesting object, ~vl?ich has been given the name 
RT Serpentis, was origiilally discovered by an astrono-
nier a t  Heidelberg, and later quite independently a t  the 
Pe:.kes Observatory in \17isco~isiu. I t  was; ho\$-ever, on 
record earlier, for a subsequent examination of tlre store 
of celestial photographs a t  1'Iarvard showed tlie star  corn-
ing out of dai~lraoss 11ear1y a year Lefore its discovery 
by tlre German ast~onomer. For t>venty years before 
that  time the I-Iarvarcl plates give no trace of it. 

RT Xorpentis was 61s t  classed ae one of tlie Novae, or 
"new'! stars, and i t  als:, was expected to facle away as  
all of tliem have cioiie iu the past. But this object prored 
to be an exceptional l~llei~on~euo~r.  I t  has now maintained 
its niaxinium brightness a t  the tcntll 111ag:litude for tliir- 
teen years. Measures of tlie pal,allas show that i ts  dis- 
tance is about olio thou~aiid light-years. 

Scientists have lirii yet explaiiicd satisfactorily the 
siagular behavior of XT Se rpa~ t i s .  Tllree possible inter- 
pretations, hor~ever, have been euggetcd by Dr. Harlow 
Sllapley, director of the o!~servat~)ly. 

could tllis actuelly l:e a lzevi stay erolvillg f rom a non. 
luminous and llebulous l,egillni,lg q A star birth has in- 
deed llever beell r,.ilr.p5sed, al:d i t  is not kaorvll ill ,vllat 

firstbecon:e luill~,louj. ET ~~~~~~~~i~al. 
ready sllows signs in its speci-ml,llJlrich indicate tirat i t  
is alollg its life lllzio,.y; for  stars 

of certain sollle of t j l e  ero~.lt~ollarystages are 
liTTed rv.th rap:a;tj-, al,d star:s birth 

was actually 11-itnessed in 19C9. 
~h~ secolld is tilat F;T ~~~~~~~i~ is only a 

variable star of large ,.nllge ill b,.jglltness, lvith very 
long interval of time bc , :~~sen9:cecsaive appearances, 
This explanation would 1eqr~li.e that sooiler or lator the 
star ~vil l  agaill decrease in I+ghtness, possibly to return 
to i ts  present magcituiie in ~ori-~e gederat,ion.otl:er 

The third suggesito~i proposed, and tho one that  Dr. 
Shapley thinks most prohal~le, is that  RT Serpentis i s  an  
ordinary unvaryil~g star tha t  has r eca~ t ly  emerged from 
belrilld some obscuring cloud of ros:nic dust. Xany dark 
nebulous clouds are knorv~i to exist in the Milky Way, 
some of them a t  no greet allgular distance from RT 
Serpentis. Photographs of the rcgio~i have been made, 
a ~ i d  all tlre stars nearby l~ave  been catalogued. I f  a t  
some future tinie another star in this region should conre 
or go, the existe::co of an obscuring cloud may be ac-
cepted as very probable. 

F L Y I N G  A T  HIGH A L T I T U D E S  

Science Service 

By using a ne17 device nhicll feeds engille air at 
nornlal sea.level density, Lieutellallt Jollll a,l\facready, 
of 8. army ;lir serr,iee, rTi,l attenlpt v,illlin the 
next fern weeks a rise to  atrnosl~l,erie rarer tllan 

ever reached by tlelr is 
being installed on his plane at hlcCooli Field, Lienten-

ant  Nacready was holder of tlie world's altitude record 
of 34,509 feet ulltil weeks ago ,vllell Sadi LePointe, 
a French aviator, rvas officially recognized as world cham- 
piotl lvith a record of 3j,l'i8 feet, 

The "ceiling" for an  orciinary airplane is about 21,000 
feet, because tlie air above tha t  is too rare to  support 
combustion in the engine. I n  establishing his present 
record, Lieutenant blacready ~ziadc use of a supercharger 
which supplied his engine with the necessary oxygen by 
compressing the rarified upper air through wliieh t,lie 
plane climbed. The muell more efficient device, designed 
and built by tlle General Electric Company, which is uon. 
being placed on the plane, slrould feed at~nosplierie pres- 
sure to the engine a t  33,000 feet. 

This supercharge is  mounted just back of the p~opcller 
blade of the plane on tlie froilt end of the liberty motor. 
I t  is operated from the motor'a red hot exhaust, vhich 
ordinarily goes to maste. I t s  weight of about 140 pounds 
will cause a snlall loss of speed a t  the low altitudes, but 
will produce a decided gain in power a t  35,GOO feet equal 
to ab0u.t two horsepover for each additional pound 
carried. 

The pressure of the atmosphere a t  an  altitude of 35,000 
feet is about one fourth tha t  a t  sea level. The tempora- 
t u x  is 58 degrees Fahrenheit below zero. To supply the 
airplane engille i ts  normal air a t  sea-level pressure, tlie 
supercllarger is  designed to compress about 2,200 cubic 
feet of atmosphere per minute. The new supercharger 
has a rated speed of 33,000 revolutions per n~inute, but 
in tests a t  the Lynn fforlcs of the General Electric 
Company, i t  ~ v a s  operated up to 41,000 revolutions per 
minute, or 683 turns of the compressor wheel a second, 
a speed greater than ever before developed by a commer- 
cial 

TO better visualize n h a t  such speed means, Dr. S. A. 
I~OSS,engineer, who designed tlle supe~charger, has fig- 
ured out tha t  if any sluall object were placed a t  the 
outer end of one of the small revolving propeller blades 
i t  J70uld travel 1,880 fcet per second, or about tlrree 
fourths the speed of a bullet from an army rifle. 

S n y  object re\-olving a t  this terrific speed has an enor- 
mous centrifugal pull, and Dr. Lfoss in tests llas deter- 
mined tha t  if a one pound v7eiglrt) with its cecter of 
gravity located a t  the center of gravity of the super-
charger blades, was revolved a t  41,000 rerolu t io~~sper 
miirute its centrifugal force would be 222,000 poulicls, or 
111 tons. The blade of the machine, lio\vever, ~~reiglls 
but nine thousandths of a pound and the centrifugal 
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force per blade in the supercharger is therefore about 
2,000 pounds. 

DINOSAUR EGGS 
Science Seruice 

DISCOVERY of small fossil eggs of the huge dinosaurs 
which millions of years ago splashed through the tropi- 
cal sviamps where the bleak bad-lands of the Gobi Des- 
ert of Mongolia now lie, is hailed by scientists as im- 
portant but not surprising. While eagerly awaiting more 
complete details of the find made by the Third Asiatic 
Expedition of tile American AXuseum of Xatural History, 
they point out that all reptiles are hatched from eggs 
and that i t  has always been held that the prehistoric 
giant reptiles were no exception to this rule. 

I t  is just by the rarest lnck that eggs of fossil crea- 
tures are ever found, according to Dr. J. W. Gidley, ver- 
tebrate paleontologist of the U. S. Sational AXuscum, 
viho explained why no such eggs had ever been found 
among dinosaur remains in this country. Bones may be 
preserved by merely becoming buried, but the more 
fragile egg is not so easily fossilized. I t  should be 
remembered that eggs are over ninety per cent. water, 
and water does not petrify. 

Fossil bird eggs have been found, however, he said, 
and in most such cases the egg shells had been cracked, 
allowing material to sift into the egg or the egg had 
formed a cast for the accumulating mineral matter. I t  
is possible, but not probable, that embryos of the pre- 
historic reptiles may be Ioand in fossilized eggs. 

Dr. Leonard Stejneger, biologist and reptile specialist, 
pointed out that all reptiles are hatched from eggs. 
Whether this hatching takes place outside the body or 
inside is merely a matter of time. I n  the case of the 
rattlesnake, for instance, the young sometilues leave the 
egg while still xithin the mother's body, sometimes they 
are hatched from the eggs outside the body, and in still 
other cases both these methods of birth occur. 

Commenting on the connection shown by the dinosaurs 
unearthed in Asia with those of America and the indi- 
cations of a land bridge between the two continents a t  
some remote time, Dr. Stejneger stated that there are 
little lizards living to-day in the United States which can 
not be told from species foulld in China, and that while 
there are animals here which are not found in Asia and 
animals in Asia not found in America, there are abun- 
dant numbers of other kinds of animals common to both 
continents and evidently of a common origin. 

EXPLOSION AT THE BUREAU OF 

STANDARDS 

Science Service 

WORKof the U. S. Bureau of Standards in the inves- 
tigating of problems connected with the mecllanical and 
economic efficiency of motor fuels will be only briefly 
interrupted by the explosion of September 20 that killed 
or mortally wounded several men and wrecked a large 
part of the building where the work was being carried 
on. Only one of the three altitude chambers where en- 

gines are tested under conditions approximating great 
heights was wrecked. 

The explosion occurred during the testing of a Ford 
engine under conditions approximating those experienced 
in winter. Althouglz conducted in the altitude chamber 
there had been no reduction of the air pressure, which 
was that of the surrounding atmosphere, but the tem- 
perature in the chamber was reduced to about 10 degrees 
above zero Fahrenheit. The particular test was an ac- 
celeration test, using fuels of four different grades. Xo 
one was in the chamber, the instruments being reacl from 
outside. With the exception of one man who was crushed 
under the heavy door which was blown from its hinges, 
all fatal injuries were due to burns. 

The general purpose of the investigations, in which the 
Society of Automotive Engineers is cooperating, is to 
conserve the supply of gasoline, to make more use of the 
lower grades by proper carburetor adjustment and to get 
a greater number of miles to the gallon and for every 
dollar expended for fuel. Engineers a t  the bureau state 
that it  has already been shown that the fuel resources 
of the country may be increased twenty per cent. by the 
use of lover grades of gasoline formerly wasted, and 
that a corresponding increase of mileage may be ob- 
tained by more efficient carburetor adjustment, but with- 
out any material alteration of carburetor design. 

The altitude chamber that was wrecked by the explo- 
sion was one of three, the first of which was built dur- 
ing the war to test airplane engines and fuels. Pressure 
may be reduced to the equivalent of an altitude of 30,000 
feet and the temperature lowered to conditions which 
obtain at  that altitude. 

The first altitude chamber which was the first of its 
kind in the world when completed in September, 1917, 
saved tens of millions of dollars to the American petro- 
leum industry and made unnecessary additional restric- 
tions on privately operated motor cars during the war 
period. With the data thus obtained on many kinds of 
fuels the American representatives went into the Inter- 
Allied Petroleum Conference and showed definitely that 
American aviation gasoline was superior to that de-
manded by thc French. Since the war the tests made in 
these chambers have been of great value in the direction 
of fuel economy and in making possible flights a t  great 
altitudes. 

LACK OF HURRICANES 

Science Service 

"YES, we have no hurricanes this year" is tlie verdict 
of the U. S. Weather Bureau on one of the most remark- 
able features of a year noted for the freakishness of its 
weather. Although the mouth of September is tlie season 
when the dreaded West Indian storms are normally most 
frequent and severe, not a single one has so fa r  occnrred 
either during the month or throughout the entire sum-
mer. Such a record is practically unknown in Weather 
Bureau annals, and entirely so in tlie experience of Chief 
Forecaster E. H. Bowie, who for many years has been 
responsible for the hurricane warnings sent out. 

"The reason for this extraordinary record," said 



Iklajor Bowie, "is apparently the unusual prevalence this 
summer of high atmospheric pressure over the North 
Atlantic Ocean, the area of high pressure extending well 
d0n.n into the tropic latitudes. West Indian hurricanes 
originate from causes not clearly defined but intinlately 
connected with the boundary of the northeast trade winds 
and the belt of calm along the equator. They occur less 
frequently when this boundary is near the equator as i t  
seems to be this summer. 

"The cause of the extension southwards of the area 
of high pressure over the North Atlantic is not known. 
I t  may be due to unusual coldness of the ocean since 
cold water chills the air and cold air is heaty air, but 
this remains to be proved. The fact is that not a singlo 
tropical hurricane has been reported this year from any 
part of the North Atlantic, nor have we felt i t  necessary 
even to send out warnings to any part of that great area 
that the formation of a hurricane was indicated. They 
have been totally absent. 

"In contrast to conditions in the Atlantic, the tropi- 
cal hurricanes of the Pacific Ocean, or typhoons as they 
are called there, have been unusually prevalent this sum- 
mer, especially along the coasts of China and Japan. 
Apparently the energy which causes the formation of 
these storms has been shifted from the Atlantic to the 
Pacific oceans. " 

T H E  CITY TOLL O F  EARTHQUAKES 

Xews Bulletin, The National Geographic iSociety 

THE earthquake and fire that have destroyed Tokyo 
and Yokohama in large part seem to constitute the great- 
est calamity, measured by the reported loss of life, that 
has ever fallen on any of the great cities of the world. 
But there is a long string of disasters resulting from 
earthquakes that have visited great cities in the past 
that are a t  least comparable, and that loomed big enough 
in the minds of the world a t  the time. 

The next greatest calamity of the sort in modern times 
was the earthquake that in 1908 shook a great slice of 
Messina, Sicily, into the sea and killed on both the Sicil- 
ian and Italian side of the straits more than 75,000 
people. I n  this ease fire played no important part  in 
bringing about the destruction, practically all the deaths 
resulting from falling masonry or from drowning. 

The disaster which long stood out as the greatest and 
most destructive of recent centuries was the tidal wave 
which swept over the city of Lisbon, capital of Portu- 
gal, in 1755. The loss of life in that catastrophe was 
probably bekeen  50,000 and 60,000. 

America's outstanding calamity to a large city result- 
ing from an earthquake was the destruction of San Fran- 
cisco in 1906. An earthquake severed the water supply 
lines, and when fire broke out immediately afterwards i t  
soon spread over practically the whole city. Although 
only about 700 people lost their lives, the property dam- 
age amounted to some F200,000,000. 

Charleston, S. C., is the only other city of importance 
in the United States that has suffered from an earth-
quake. I n  1886 a severe quake shook down chimneys and 

houses in Charleston, but resulted in the loss of only 
twenty-seven lives. 

I n  the West Indies the most dramatic earthquake in- 
cident that has occurred was the slipping of a large part 
of old Port Royal, Jamaica, into the sea in 1692. This 
was in the days of the buccaneers, many of whom fre- 
quented Port R o ~ a l  and gave i t  the name of one of the 
world's wickedest cities. The superstitious saw in the 
destruction of the town a modern version of the wiping 
out of Sodom and Gomorrah. 

The chief cities of Central America, excepting those 
of Honduras and Nicaragua, have repeatedly been de- 
stroyed by earthquakes since the advent of the Spaniards 
in the sixteenth century. The principal sufferer has been 
Guatemala City, which has been practically destroyed 
more than half a dozen times, the latest calamity befall- 
ing i t  in 1917. But Guatemala has had no monopoly of 
disasters. San Salvador, capital of the republic of the 
same name, and Cartago, capital of Costa Rica, have 
been shaken into ruins on more than one occasion. 

The city which has suffered most greatly in South 
America is Valparaiso, Chile. Great damage was in-
flicted by earthquakes in 1730, 1822, 1839, 1873 and most 
recently in 1906. As early as 1586 earthquakes were 
bringing destruction to thc Pacific coast of South Bmer- 
ica, Callao being destroyed in that year. 

SCIENTIFIC RESEARCH AND NATIONAL 
DEVELOPMENT 

The London Times 

AS the war recedes, i ts lessons are fading out of the 
minds of men. The late Sir James Dewar, than whom 
there was no greater authority on chemical research, was 
never tired of warning those who, he hoped, were influ- 
ential, that this country was already falling behind its 
competitors, although during the war i t  had recovered 
much of its lost ground. The special example which he 
selected was the coal-tar industry, now notorious as the 
chief source of poison-gas in war, but of permanent im- 
portance as the source of dyes and drugs. 

From the hundreds of distinct substances found in  
coal-tar, ten so-called "crudes" form the starting-point 
of most of the processes from which dye-stuffs are 
manufactured. From the ten "crudes" a number of 
approximately 300 "intermediates " are produced by a 
variety of chemical reactions, most of which require the 
use of large quantities of acids and other chemicals not 
produced from coal-tars. From the "intermediates" an 
indefinite number of possible dyestuffs can be prepared, 
and many thousands of them have actually been produced 
and marketed. The National Research Council of Amer- 
ica has recently tabulated a selection of the industries 
depending on coal-tar '(intermediates" and their de-
rivatives, and hag calculated that fifty industries, employ- 
ing over four million people, depend on coal-tar organic 
chemistry. 

It is worth while giving a few examples of the com-
plexity of the linked processes. The greater bulk of the 
coal won in Great Britain is either exported, or is burnt 
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in the uneconomical, old-fashioned method of open grates 
and furnaces. I f  treated by one of the many methods 
of distillation it yields, on the one hand, coke-a fuel 
used in a large number of industries, vhich burns almost 
without smoke--and, on the other, coal-gas, leaving the 
residue known as tar. From coal-tar i s  produced carbolic 
acid, the basal substance in disinfectants and in many 
drugs. Carbolic acid, i n  i t s  turn, yields picric acid-a 
high explosive, a dye, and the source of a deadly war- 
gas. Coal-tar may also yield the intermediate kno.rvn as 
toluene, the source of the high explosive known as TNT, 
of the preservative benzoic acid, which, again, is  a start- 
ing  point for many scents and flavoring substances; of 
the dye known as congo red, and of a poison gas. Coal-
t a r  also yields the even better-known intermediate ben- 
zine, employed as a fuel in internal combustion engines, 
and the starting point of nitro-benzine, from which comes 
aniline, tlle starting point for innumerable dyes, drugs 
and poison gases. 

Tlie processes required for extracting the "ciudes" 
from t a r  and for converting the "crudes" into "inter- 
mediates" depend on chemical facts which can not be 
evaded. The proportion of the various substances pro- 
duced can be varied slightly by skilled manipulation, 
but, in the last resort, depend on chemical l a m  and not 
on the will of the manufacturer. To produce small quan- 
tities of certain substances i t  is necessary to produce 
large quantities of others. From the commercial point 
of view, the large bulks may be the desired substances, 
the small bulks the ' 'by-products, " or, more usually, in 
accordance with the inconsiderateness of nature, it may 
be the other way about. Thus anthraceae, the most valu- 
able source of modern dyes, is  produced from t a r  in rela- 
tively small quantities, whereas the content of the less 
valuable naphthalene is much larger, and so, unless the 
valuable substances are to be sold a t  prices f a r  in excess 
of their intrinsic value, or, as is frequently the case in  
the dyes industry, the by-products can be used for mili- 
tary explosives, new uses or markets must be found for 
these subsidiary substances. 

Here is the greatest field for the research chemist, 
whose work in finding uses and outlets for by-products 
will often determine the success or failure of the indus- 
try. Only a fraction of the task of ascertaining the 
nature and possible uses of by-products has been ac-
complished. I n  a country m-here the coal-tar industry is 
conducted on a large scale, the unirersity student with 
a talent for research can look forward to a real oppor- 
tunity, and can make for himself a real career. The 
success of Germany was due less to her possession of 
chemists of genius than of a large army of competent 
plodders employed to work out every side avenue that  
was opened in the course of chemical manufacture. On 
the one hand, this multitudinous labor, exploring every 
side issue, by cheapening production, allowed the leaders 
of the industry to use the extreme nletllods of commer-
cial warfare against the less well developed industry in  
other countries; on the other, i t  led to the constant in- 
vention of new appl~cations of coal-tar products in  the 
arts and industries, i n  medicine and science. And it 
trained and maintained a body of workers ready. a t  any 

moment, to concentrate on any new problem that might 
arise. Nothing is more certain than that  national devel- 
opment in all matters relating to industry, agriculture, 
public health, and national security depends upon the 
quantity and quality of research that is  carried on. 
Every modern nation stands in industrial and commercial 
conlpetition with erery other nation; to fall behind in  
research is to court national disaster. 

ITEMS 

Science Service 

THE old dream of making gold from sea water, or 
more accurately of extracting from the waters of the 
oceans the vast amount of gold in solution has been again 
punctured by German scientists. Some time ago a rumor 
was circulated that a profitable method of cloing this had 
been invented and that Germany would pay off her repa- 
rations by this means. An American scientist even went 
over tlzere to investigate the story. The rumor was 
started through the researches of an  industrial plant on 
the shores of the Adriatic wl~ich showed that the average 
amount of gold in sea water was one ounce to 31,000 tons 
of water. Furthermore, i t  was shown that the gold is 
not in simple solution in the water but in what is  known 
as the ' 'colloidal ' ' state, making i t s  isolation much more 
intricate and costly. The present cost of production from 
sea water is  about 20 times the market price of the pre- 
cious metal. Rut here is a goal for inventors. I f  s, way 
can be found to change the gold in solution from tho 
colloidal to the ionized state characteristic of simple solu- 
tions it nliglit be profitably extracted. 

THE measuring of the strains of bridges, skyscrapers, 
airships and structural material in general has been made 
possible by  electricity t l~rough use of a device recently 
perfected by the U. S. Bureau of Standards. I t  has the 
great adyantage that results may be read or rocordecl 
anywhere, although tlle gauge itself may be in a diffi-
cult and inaccessible location. The principle employed 
by the inventors, B. McCollum and 0. 8. Peters, is that 
of the varying electrical resistance of many closely ad- 
jacent thin calbon plates when subjected to a compres-
sion or pulling strain. The principle has long been known 
but until Uncle Sam's experts got busy on the problem 
there had always been insuperable difficulties in the way 
of practical appl ica t io~~ The gauge is now in  use of it. 
i n  a series of tests of impact strains on highway bridges 
being made a t  tlle Iowa Sta te  Agricultural College by 
Professor Almon Fuller, assisted by Mr. Peters, one of 
the inventors, and with the cooperation of the state high- 
way department. I t  has also been tested on railway 
bridges. The device is  small in size, being about 10 
inches long, less than half as wide, and about an  inch 
and a half thick. The reading apparatus is a specially 
constructed voltmeter. By connecting wires from the 
instrument to an  oscillograpll graphic records of stresses 
have been made. Tile invention is not only very sensi- 
tive but i t  recovers itself so quickly after the strain has 
passed that it may be used in the measurement of vibra- 
tory or transient strains with a duration no g r e a t e ~  than 
one thousandth of a second. 


