
SCIENCE MEWS 


ALL STARS PROBABLY HAVE SAME 
COMPOSITEON 

Science Ser.rlcc 

COSTR-titi. to i~h:!! has I'o~merlp been z:uppo3e(I, 
hot stars and cool st:trs probably are yery iienrlp 
the saine in clieiilical conipoisition, Dr. EIenry S o r -  
ris Russell, Girector of the Princeton University 
Obser~ntory  and rc~scnrrh associate of the 3lount 
Wilsou Ohscrrntory, declared in 311 addri.ss before 
the Carnegie In s t i t ,~~ t ion  \V:ishington here to-of 
~ ~ i g l i t .  

"Recent pl~ysical resealrrli hams t.old ns so mnth 
about tho propertlies of a ton~s  that  ivc h: i~e  conle 
to a new uncle~%tanding of \c.h:tt me observe in the 
stars," said Dr. Russell. "Our hiowledge of the 
composition of the stars depends upon the lines 
~vhich q-e obserre their andin s ~ e ~ t r u n ~  ~vhich 
show the pxsenee of nlany of the famil5ar chem- 
ical elements. 

"The atmosnhere of the cooler stars m e  full  
of the vapors of metals, while i n  tlie hottest stars 
the metals seem almost to  rlisnppear and to be 
replaced by gaws such as  nitrogell artd helium. 
I t  has been supposed tha t  this means tha t  the 
stars diffrr i n  chenlical coiu~~~o~jtt~ion, or that  ntonls 
of one kind are cllunged into those of another 
kind a t  such high temperatures; but in the  b b -  
oratory we can subject atonls to f a r  more violent 
Irca:mont than .they receive in the atmosphere )of 
the s?:trs without the least lsign of their changing 
illto atortls of other sorts. We can, horsever, 
Bnork one or two elerctros off the ~ t o m s ,  and each 
firlie an  electron i s  removed the s p ~ r t r n n ~  tlieof 
light giren by the atam chamg6s entirely. After 
two or three such changes there nre practically 
no lines left  i n  the aocewible par t  of the spec-
trum, though there inay be  strong radiattion~ of 
ultra violet light or X-rays." 

Dr. Ruqsell said tha t  i n  the hottei stays tlie 
atoms of the nletals are i n  thls condition an4 
though still present, do not rereal theinselves to  
the s p w t r ~ o o p e .  On the  other hand, lie saitl, 
gares like helliinm arc so hard to set s l i i~ i i~ lg  that  
i t  js only in the hatter stars that  we can t ~ l l  that  
they a re  there. The most abundant elemento, such 
as hydrogen, show their presence when less abua- 
dnnt ones would disappear. 

"This theory of ionization makes i t  p~ob:tl~le 
that all the stars are very similar i n  actual coal- 
position-the observed differences arising from 

clifferences in tile state in 1dlic11 the toms filiil 

thei~~selvesin  theil4 ntiiiosplieres," he concluile3. 
'(011theso principles it is already possible t80 

1.cne6 eo~ieln~sions ;liiout tllc teml~erature arid prcs- 
sures in the i~~tnlospIier~~> o!' t,lle stars. 1'112 prcs-. 
snres see111 almost :ilwoys to be rcry low and tile 
gas so rarifieil tha,: ive n-oultl itlniost call i t  LL 

~ ~ a c u u n ~in the Iaborntory. T l ~ c  tempel.atllrc in  
the hottest stays probably reaches 23,000 dc-
grees. ' ' 

Deep iu the interior of the stars tlie teu~pcm-
turer nre cnormouslj- higllci and are plobnbl-
tnillions of degrees, Dr. Russell estimated. Hero 
i t  is possible tha t  once in n, vr-hile atoms of oue 
element do beccmle changed into atoins of an-
other kind. There i s  reason to believe, he said, 
bhat if hydrogen atonis are  changed into others 
a n  enornloi~s aniount of heat ~voulcl be set free, 
dnich would suffice to keep tho stars shining for  
billiolis of years. 

TRACES OF CHEMICALS DO GOOD'AND 
HARM 

Scisltce Service 

XEGLIGIBLEtraces or i inpu~ities may mar or 
nuhe  a chelnical pracew or a product, Jerome 
Slexandes, consulting engineer of S e w  Tork, told 
the Alncrican Insti tute of Chemical Enginee1.s a t  
i ts  annual meetiug. 

The Gernlans scrapped fflieir own poison gas  
plant when they learned how the British made 
tihe(ir ' ( lnustard gas" or dietihyldichlorsuIfidc 
during the  w-ar by analyzing it and determining 
i ts  impurities, he explained i n  labeling suclr 
traces felltales. 

"Among the traces that  help are t$tamines," 
11e &&d. "Also tdie value of t r a m  of salt8 in 
water, for  brewing, baking and other operations, 
is begiming to be appreciated, am1 we hear now 
of these being specially added. While 0.216 per 
cent. of arsenic reduces the mnd~c t~ iv i ty  of 
copper 39 per cent., pure copper rolls much less 
readily than tha t  containing arsenic, a i d  jields 
tubes tha t  corrode ten times more rapidly. ."L 
little lead in  brass makes i t  machine easily and 
prevents chattering. The reputation of Sredish  
iron is  due t o  the manganese inlpurities i t  con-
tains. A little copper inhibits the corrosion of 
steel. Small quantities of bal:iuin harden lead 
and make it ring like a bell. I n  many alloys 



snlall quantities of aluminunt cleoxidize tlle melt 
and pre~elzt atmospheric corrosion of the c:tsting. 
I n  the electrodepmi,tion of metals sniall quant.ities 
af 'addition con~poundq' wklich nre in many cases 
protective colloids, give a desirable cathodic dc-
pasit. Auer von \?Telsbach fo~ind the great effect 
produced by crria in the tho~ia  inantle, t l ~ e  opti- 
nium value being about 1 per cent. Thus in a 
certain flame x pure thoria mantle gives 7 candle 
power, the standard ma~itiz wit11 1 per 
cent. ceria gives 68 candle power. With ?i per 
cent. ceria the luminodty sinks to 56 candle 
pornel; r~hi le  x i th  5 per cent. ceria i t  i s  only 44 
caiidle po~ver. Goodyear had 110 trouble in T-ul- 
canizing his rubber because of thc various nitro- 
geno~is impunities present in the crude product of 
1 % ~(lay. With tile ndrenr of niodern pure plan- 
tation rubber, it has become llecessary to add 
various ae.eele~~aiors. Old pateats show that cellu- 
loid &iusolved in the "u~ood spirits" of tnia-t day, 
~d l ich  contained ketones in cotlsiderable quantity, 
but refined ~vood alcohol is not a ,solvent for it. 
Traces of lead tetra-ethyl will take the 'g:tsoIine 
knock' out )of an internal combushion engine, even 
0.06 per cent. being cff'ecbi~e." 

But other traces hinder ra.tilier 1tli:in. help, 3tr. 
-Llexander said. Iron v-as deacribeci as pcwerful 
in sniall amounts. X manufactures of brewing 
sugnr came to see how his ne-rv product uum rcork-
ing i n  a b re j~er j  and foand the brew-lnnster rtm- 
ning an inky black liquid into the sejwr, he ie-
lated. Being a cheniist, lie ii;~iireiliatcly wired his 
analytical departruent tha t  their product 773s full 
of iron, m d  in  reply received a te1egr:unl saying 
that  the b:rtcli cn;np:ained of had only 0.002 per 
cent. of iron. But that TTRS eno:kgh to inalce 
plenty of ink with the hop tannins. 

"In making dry batteries, traces of iron in  the 
pyrol~~siteor of coppel' in the :~m~iioo~iunl ellloridc 
are highly objectionable, " be said, gh ing iw tl1i.i 
esan~ples. "One 11a1,t of sulfur yet iiiillioa in 
cocoanut oil is said to create irouble in the so:ip 
making process. I n  lead burning traces of arsenic 
in the hydrogen useti to make it irnpoqsible to 
secure a good j a i ~ ~ t .ht,teinptg to niake a good 
rlickel steel vi-ere fol p a r s  frib8tr:ited by impuri- 
ties present in the eomlliercinl nickel of the day." 

PLAGUE RATS MENACE HAWAII; BUT 
POISON CAKES COMBAT THEM 

Scie.i~ceSersice 
LIVESa.nd fortuue,~ are tlrr stake in a tre-

mendous x-ar agakwt field rats uo\v being con-
ducted' by the territorial hanrd of ite:tltll aud the 
sugar plantnt.io:ls of the Hnw:t?inn Isl:tnd3. The 

results of this wrtr are likely to be of assistance 
througiiont the world i n  campaig~ls against tho 
rah, one of 'die morst enernies of mmkind. 

Lt is stated by those who have studied the proib- 
lern at  the experiment station of the Hawaiian 
Sugar Planters' hssodiatiou that the common 
field rat destroys sugar cane on these islands 
valnecl a t  $100,000 each year, and probably the 
damage i a  in excess of this sum. 

Worse than this huge tax oil the industry, how- 
over, is the ever presmt danger of bubonic plague 
from infxted rats. Twelve deaths among Jap-
anese and Filipino plantation laborers occurred 
within the pasit few moaths on the EIamakua coast, 
island of Hawaii 

A new and successful method bw ~vholesale kiil- 
ing of rats has just been discovered. Poison rat- 
cakes are b&ng manufaotured by the millions a t  
Honokaa plantation and are spread broadcast 
tbpough more than ten thousaud acres of cam 
fields and waste areas, resulting in the death of 
so Inany rats that where the board of health pre- 
wiously trapped orex ibwo thousand rats a, monbli, 
i t  now catches only about fifty, 

The poison used is buium carbonate, deadly to 
ratts m d  field mice, bu+ only slightly poisonous 
to human beings, lkestack and poultry, Thc 
poison is mixed with flour dough and mado into 
slnall round cakes less than an d~xcseh in diameter 
and about one four& inch thick. 

A 11aw and rcry iinportant feature, for mhiolt 
patents hare been appliecl, i s  the coating of p a -
affine rover ,the cakes to protect tl~eru from damp 
ness and moulaing, thus insuring their effective-
ness for m a y  month. A very small nibbie a t  
ane of :these paison cakes will kill a nlowse, w l ~ i l ~  
a piece as large as a small pea, rvill kill a rat. 
I-Ionokaa Sugar Gompany is manufacturing these 
rat-cakes chiefly for its own we, but it is aL~o 
selling some a t  n91niunl cost for trial use 011 other 
plantations. 

A man on horseback, dropping a rat-cake about 
every ten feet, can cover m area of 35 acres i n  
m e  day, a t  a total cost af sixteen cents per acre. 
This done t~vo or three times a year iq sufficient 
to control tlioroughly this very serious pest. 

Other pdsons hsve been tried a t  Honolcaa. Tlie 
best of theae is strychniuc wheat placed in dinall 
bamboo tubes and mapped with paraffiue paper. 
Tha usual methods of p&oz%ing are intended for 
use on a small scale and no effective system ha8 
been evolved previously which is cheap enough to 
txse over large arew and impervious to the 
weather. 

42any efforts were made along other lines before 
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paisoniiig was decided upon as the one effective 
plan. The U. S. ariny stationed in  the islnnds 
had offered assistance in  the way of poison gas 
experiments, as i t  realized the seriousncss of the 
plague situation. 

C. E. Prn~berton, asb'isbant entomologist a t  the 
sugar pla~utors' experiment stattion, was assigned 
to investigate this posaible ineans of control, bu t  
he reported: 

' (The  use of gas in  any form for combatting 
ra ts  i n  Lhho cane fields is  ~vkolly dmpracticnble. 
Rat  b u r r o v ~ ,  deep, extensire and permqnent, are 
ooinnlon, but  extremely difficult to find iunt!l ille 
cane has been cut and the trash burned. Bp then 
the rat3 hare left the burroma. A minute search 
in  any field, before harvesting, ~rould  re-en1 most 
of the r a t  burrows present, but the time required 
for sueh work mould be f a r  too groat to warrant 
B U ~ ? I  a procedure." 

Trapping 'Tas a190 expelimented with and found 
unsuitable for  use over so large an  area. 

The boar6 of health is l e a ~ i n g  the oxperilrlental 
work to the sugar planter3, aacl is using i ts  ener- 
gies in c l~an ing  up r a t  infested placea in  the 
labor camps. The people of Enma;lrua are giving 
the board er ery assbwttance in  ridding the district 
of the menace. Camps arc being cleaned up, rub- 
bish is being bulned and intensive trapping is 
condilcted aroun(l bonses aad barns. -411 s t rap  
dog3 and c a b  haxe been killed as it has been 
found that they also are capable of carrying the 
plagnr. 

U .  8. Bureau of NCnes 
T ~ a rchemistry of inesathorium, a l e  radio-active 

element found in monazite sand and otber tho-
rium minerals, which is used as a substitute for  
radium in  the manufacture of certain luminous 
paints and for medi~iiial purposes, is discussed 
in Technical Paper 265,byHerman Wchlundt, just 
issued by the United S~taias B u ~ e a u  of Mines. 

Among the thirty-odd radio-actixre elements, 
inesothorium, the first product of thorium, ranks 
next to radium in  importance, states the author. 
hike radium, its disintegration producta emit the 
three types of radiation that are oharacteri&ic of 
radio-aative substances and that  are known a s  
alpha, beta and gamma says. Xcsothoriunt decays 
st least 250 times fatlater than radinm, and hence 
-htho pure state its achivity, weight for weight, 
xvould gretutly exceed than of radium. Although 
itself rayless, i t s  first product, ~vhicll i s  rapidly 
formed after mesothoii~iin has been separated, 
gives a poct l fn l  )~e:a :an(l gamma radiation; the 

alpha radiation of freshly prepared radium at-
tains a maximum within a month, whereas ithat 
of mesothorium increases comparativel~ slowly, 
and reaches its highest point during ,the fifth year 
after separation. 3fesothorium preparations 
therefore must be "aged" before their full 
alpha-rap effect is realized in  Iu~ninous produds. 

During the first yews of separation, notwith-
stnncling the con-parati17ely rapid d e c a ~  of meso-
thori~im, i t s  prepsra,tions maintain a higher 
gamma-ray activity than an equivalent quantity 
of radiuu~.  &feso.thorium may thus serve as a 
subqtitntc for radium, both in luminous com-
pounds of radium and for therapentic purposes. 

Uraniuni ores, csper ia l l~  caraotite. are worked 
priniarily for the extraction of radium-uranium, 
r~aaadjuin, etc., being secondary produots. Jfeso-
thorium, on the other hand, is obtained as a sec-
ondary produd or a by-procluct in the manufac- 
ture of thorium for 4he gas-mantle industry, i@ 
outtpnt being goreriled by ;he demand for  thorium 
nitrate. 

For a good many yenrs the produdt;on of meso-
thorium in Germany, and to some extent i n  other 
countries in Ellrope, has kept pace with the pro- 
duction of radium. The Gerrnnns early recog-
nized the value of mesothoriinn as a substitute for 
~.adinm, not only for luminous paint but also for 
n~edical purposes. Onlp during the last two or 
three years, however, has production taken place 
in t l ~ i s  countrb. Tmn companies have been reeov- 
ering illesothorium as a by-product i n  the ertrac- 
tion of thorium. The Bureau of Mkes  has had 
n cooperative agreement -,r3th one of these com-
p~n ies .  Ver~r little hm been published concerning 
ehe recovery of mesothorium. Methods of meas-
urement have been unceribain and somer~hat diffi- 
cult, and Dr. Schlund's paper is intended as a con- 
tribution to the clieinistrp of this rseful and inter- 
esting element. 

Experiments of the Bureau of Nines in deter- 
inining the ~ a t i o  of niesotliorium to thorium by 
rlirecs comparison of gamma acti~elty with radium 
are drscribed in this paper. 

WOULD REQUIRE PEDESTRIANS TO SIGNAL 
AUTO TRAFFiC 

Xcienca Service 
SIGNALSby pedestrians to show automobile 

drivers their street crossing intentions TTere pro- 
posed hrre to-day by Dr. Raymond Dodge, chair- 
Inail of the psychology section of the National 
Research Council, as ,a means of making city 
traffic more safe. 
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("t is often quite impossible for a driver to 
determine when a pedestrian is going to atart  
across the street, rvhen he is going to retreat, or 
what direction he is going to take," Dr. Dodge 
said, and suggested that i t  would be a great help 
to drivers if pedestrians were rerjuirecl to indica~e 
their intentions in some such way a s  the chauffeur 
is required to do in making turns. 

"A simple scheme for the most desirable start- 
ing time and duration of signals can be vorked 
out by any piyuhologist rho knows the linljtations 
of arttention and renetion-time and mill familimize 
himself vi th  khe traffic situation. 

" I t  k possible that there also ouglit t4o be tests 
for pedestrians as well as drivers, v i th  distin-
guishing marks for incompeter,ts. I t  would be 
some help if the driver mould Lnou that the man 
trying to cross the street was partially plaralyzed, 
partially bliqd or deaf, had a ~vooden leg, or some 
other disability which made it  digcult to take 
care of What he had left. As i t  is zlon7, youth 
alnd old age are the only clearly marked incom- 
petents. 

Much has already been done to diminish the 
sources of confusion, such as the introduction of 
traffie signals and t.he establishment of zones or 
islands of safety ~vliere pedestrians can take their 
problems in snialler doses. But, if I am correctl2- 
inforinea, a systematir aualysis of confusioll of 
pe&estrians or drivers has yek to be made. 8~1ch 
a study would inrelve the practical limits of 
attentjon and the faots of hunlan variability. The 
sudden appetarance of an unheralded vehicle com-
ing around the corner, the con^-ergence of veliicles 
on a pedestrian and eTen the blatant automobile 
horns themselres are worth considering as sources 
of confusion. 

"tidrantages irould be derived froill one-rvay 
traffic. Confaciou riould be diminished by mi-
formity of txaffic rules, and signals, by better 
lighting of cars, and a better system of street 
lighting, Nost street lighting involves decreas" 
of the visual acuity by glare. Pedestriaw should 
also have 'training in ttilne rtnd space esitimation. 

I11 addition to the possible services of paychol-
ogy in the regulatioll of the high~vay, thcre is un- 
doubtedl2, need for the services of expert educa- 
tiona,Iists," Dr. Dodge said. "The pedestrjan 
must be trained as well as the driver of motor 
vehicles and the proper place for that zraining is 
in the school. I t  seems reasonable to  suppose 
that tone of the most important school functions 
in fitting the child for his eurirounient is tlie 
ability to take care of himself on the highway. 
This task call be underbaken only vhen the regu- 

lation3 of the highways have reachecl a point 
where i t  is uniform in all the states and uni-
fornli'ty should olily be aimed at when me are 
sure that from the standpoint of space and tinie 
as ~ r e l l  as from the st~andpaint sf the human 
mind the proposed regulations have been tbor-
oughly scrutinized and revised. ' ' 

"Newspaper and moi-ic campaigns b~ car-
toon>, ad?<ce aud stories," Dr. Dodge added, 
"should be colntixuous and not limited to one 
week in the year. " 

SCIENCE ITEMS 

Science Seruice 


SCIENTISTS,government officials, fruit growers 
nnd liura2ryilien met in Washington on November 
2G to discuss meaas of checking the latest Japan- 
ese in~rasion to gain a foothold in this country. 
The carnphor scale, a newly discovered crop in-
sect pest, is spreading rapidly among camphor, 
satsuma orange, olive, privet, Japanese persim-
mon, fig, plum and pecan trees in Louisriaua and 
Alabama. Drastic nleasurea to prevent the spread 
into other states were suggestcil as the experts 
gathered. The insect has been traced to an im-
portation of satsurna orange trees direct from 
Japan just before the plant quarantine barriers 
vere put up in 1911-12. This scale has been 
classed as  a menace with the Japanese beetle, 
the European corn-borer and the pink boll worm, 
which gained a footing about the same tinie. -4 
federal quarantine on the two states invaded to 
protect the other citrus-gro~ving xegions of the 
country from attack by prohibiting the rnovement 
of nursery stock and other lanticles likely to carry 
the pest is being considered. 

ONE DOLLAR from each of the Knights of 
P y t l h s ,  $1,000,000 in  all, has been donated by 
tlie Supreme Lodge of that order for benefit work 
among the lepers of Culion Island and to  carry 
on the search for an absolute cure for that dread 
disease. Par t  of ithis fund will be wed in the 
erection of a fully equipped experimental labora- 
tory. 

PASTETJR, great French bacteriologist, hose 
centennial is to be celebrated in December, spent 
five years studying the diseases of 'the silkworm 
for hhe Department of Agriculture of France. 

MORE than seventy per cent. of the world's pro-
duction of crude rubber is consunled by America  
rubber manufacrturers. 

ALGIXRIAN are to~ h e q  comparatil-elg immune 
anthrax, mhile all other sheep seem extremdy 
susceptible to  it. 


