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THE CHEMICAL CLASSIFICATION OF THE Tlle original catalogue is in constal~t use a t  :ill 
STARS observatories. I t  is  published in the S ~ l i t a l s  

Science Service 
TEE great Henry Draper Catalogue of stellar 

spectra will be estencled to  include thousands of 
faint stars, especially thoso along the central line 
of the milky wap, nccording to  an  announcement 
made by the Harvarcl College Obervatory, ~ h i c h  
has carried on for more than twenty years the 
classification of the heavenly bodies on the basis 
of chemical constitution. 

I n  the analysis and classification of a star the 
light is resolved by means of a stellar spectro-
scope, an  instrument used in various forms, but 
in i t s  simplest arrangement comprising a prisni 
of glass mounted in front of a photographic 
telescope. Nany different telescopes and prisms 
were used in collecting the photographs of stellar 
spectra used in the compilation of the Draper 
Catalogue. The work was made possible through 
gifts by Dr. and Mrs. Henry Draper, of New 
York. 

When the light of stars is analyzed with the 
spectroscope thev are  found to differ very great- 
ly from each other. For the hottest stars the 
elements hydrogen and helium preclominate in 
the radioactive layers of the stellar atmospheres. 
For  the stars of intermediate temperatures, such 
as the sun, the metallic elements like iron, nickel, 
calcium and sodium are indicated in the hot 
vapors; and for  the cooler and redder stars 
chemical compounds appear. The Harvard 
classification, which is universally used by as-
tronomers, recopizes more than thirty types. 

For the soiithern stars in the Draper Cata-
logue the photographs were made a t  Arequipa, 
Peru. The high altitude of tha t  station made 
i t  possible to photograph much fainter stars 
than an instrument of equal power could pho-
tograph a t  the central station of the observa-
tory in Cambridge. As a consequence, the 
northern stars are less completely known than 
those south of the celestial equator and im-
proved photographs of these northern regions 
are no~v  being made for the extension of the 
great catalogue. 

Since a rery large majority of the fainter 
stars is concentrated into that  band of light 
know as  the Milky Way, the Harvard observers 
will confine their future classification work 
largely to  the regions along the central line of 
the Ililky Way. I t  is  announced that  some of 
the new photographs will permit the classifica-
tion of five to ten times as many stars as could 
be inolnded from the early photographs. 

of the Harvard College Observatory in nine 
large quarto volunles, the last t ~ v o  of whicll 
are being printed this year. The entire cata-
logue gives the chemical classification of nearly 
a quarter of a million stars. 

The extension of this analysis of the stars 
will include not only a record of the type of 
spectrunl and the position of the stars, but also 
a nev  cleter~ilination of their brightness. It 
is found that the labor of determining accu-
ratel)- the brightness of these fa in t  X l k y  Way 
stars is greater than tha t  of their classification 
into spectral types and will involve the making 
of hundreds of photographs with the Harvard 
telescopes. The work of extension is being 
undertaken under the direction of Professol. 
Harlow Shapley, director of the Harvard Ob-
servatory, and the classification of ihe spectra 
will be made, as  preriously for  the main cata-
logue, by JIiss Annie J. Cannon. 

A NEW RADiO ALPHABET 
Scieltce S e w i c e  

h NE:V lnethod of trallsnlitting a new ractio 
telegraph alphabet that  will eliminate inter.. 
ference and double the speed of sending a a s  
proposed by 3fajor General George 0. Squier, 
chief signal officer of the United States S r -
my, in an address before the National Acacl-
elnp of Sciences. 

The system, briefly, depentls upon a difference 
in amplitude of current vibrations, instead of 
upon a difference in length of the vibrations. 
to distinguish between the clots and dashes of 
the code. Universal use of the new systeill 
vil l  practically eliminate interference from 
radio telegraph stations. 

"Due to  the rapid expansion of the use of 
radio telephony and telegraphy, the problem 
of interference, both natural and artificial, is  
becoming each day more and more pressing 
for  solution. The conservation of the ether 
lanes is suddenly rising to international im-
portance. In addition, the daily growing use 
of radio for the soluition of auxiliary problems 
such as range finding and navigation, further 
serves to conlplicate the problem. It may be 
said, therefore, tha t  the fundamental problem 
for the radio engineer is to devise methods t o  
utilize these limited channels to the greatest 
possible extent and to bend his efforts to the 
extension of their limits both high and low. 

I n  the case of artificial disturbances the 



ohicf offcnilel., from ail engineering standpoint, 
is  the r;!dio tclegr;iph practice as  i t  is u n i ~ e r -
sally conc!uc:ed a t  present. I t  is impossil~le to 
tune out ?lie high polver radio telegraph sta-
tions, especially when in  close proximity. They 
produce a rerit:~ble eruptio~l in tlie ether, 
crea$illg ilisturbalioe o ~ e r  a vide range of fre-
queneies aiid t,hese serve to interfere with any 
forin of ~ a d i o  receiver yet devised. 

Sigi~nls are universally emit.ted from the trans- 
mittiilg antenii:~ in the forni of suddeil i n t e r  
ruptioiis in the anteii~la circuit or sudclen varia- 
tions in this cnrrent. This procluces about the 
worst possible source of clistmbances in the ether 
for the reason that  tlie disturbance has no regu-
larity of ally kind a i d  the speed of operatilig the 
sellding key has a markecl influence on the whole 
pheno~nena. Present pr:lctice is  drifting away 
froin complete interruption of the anten~la  cur- 
rent, but the present niethocis of irregular varia- 
tions of the current are still 21. long x-ay from 
scientific solution. 

Sratic or atmospherics will also be eliiliinated 
by the new method, ae~ ie ra l  Scluier believes, 
since these natural disturl~ances have higller 
frequencies tllan the lorn lnoclulatilig freclt~eiencies 
.tliat are employed by the new method. 

The new system developecl from one oridnally 
plaililecl as  an  improved nlethod of sending 
tllrough the subinarine cables. This is a con-
tinuous wave system developed by nieans of an  
uiihrokc~i~: ~ l t r ~ l ~ a t i n g  abaiiiloned the ~~nr rcn t .  I t  
Wo:ae ~ ~ i ~ l c . i ~ , l i ~iliii~~i,ent of tilllo for of lengths 
the sigi~nls ancl adopted the plaii tha t  till indi-
viclnal signal units should occupy equal lengths 
of time :uiicl have equal importance, whether 
the;; rvere dots, dashes or spaces. . They are 
clistingnished by varying the intensity or ampli-
tude of current. 

Grcnl- speed can be obtained by the use of the 
new metl~od and the printing telegraph, as Gen-
eral Squier poin:ed out, chat a inodn1:ttiiig fre-
quency of sixty cycles per second, the usnnl xlter- 
nating current power frequency corresponds to a 
speed of 430 ~ ~ o r i l sminnte of a fire letters each, 
: t l i h ~ ~ g I ltliese may prove to be too higli for 
t ~ : ?ffic reasons. 

&It present the raclio engineer has ntili~ecl ailcl 
made his oTvn :111 tlie audio frequency range and 
a t  le:,st sereral octaves of the radio frequency 
rangc 2111~1 has devised apparatus for tlie amplj-
ficntioii and rectification of both of tliese ranges, 
audio :inil radio. This plan proposes to enter 
the uliased infra-audio range, which v;ould not 
oillj ailct a most useful balld of frecjueneies to 
those ilow t~sed, but woulcl give a band below 
the range of the human ear. If this hilild were 
employed for telegraphy, an  additional a~1r;lntage 

mould be that it could not interfere v i th  any radio 
receiving. This nlethocl of eliiniaating interfer- 
ence is  the most effective. 

Fiiislly, i t  is see11 that  by the n~ethod proposed 
here it is possible to modulate a single radio fre- 
cluency by :I number of n~oduk~ t ingfrecjnencies 
and thus multiply the capacity of each rtldio 
channel. 

HEREDITARY IMMUNITY TO DISEASE 


Trixr a13tificially indncect resistance to i~ifectioa 
]nay be transmittecl to later generations is the 
eoilclusioil reacheil by Professor 11. P.Guyel, of 
the University of Tlrisconsin, after >-ears of ex-
perimeiltation 011 animnls a t  the U~lirersi ty of 
TVisconsin. Professor Guyer, speaking before 
the Xmericai~ Philosophical Society about his 
latest investigations on the question of the inheri- 
tance of acquired charncterjstics, stated that in-
oculating successive geiierations of rabbits wit11 
the germs of typhoicl ferer lie m,-s nble to itevelop 
in their l~loocl an anti-body which is transmitted 
from mother to offspring and reildcrs thein more 
immune to tlie disease. Rabbits of the fourth or 
fifth generation so treated m:cy l ~ elnacle capable 
of orercoining ail injeotion of thirty to forty 
times as many typhoid bacilli as the original mb-  
bits could stand. Whether such accluired im-
munity is also transmissible through the paternal 
side has not yet beell deterntined but as Profes-
or Guyer says: I t  is of interest to learn that 
young may not only acquire Immuility rectction~ 
Prom their mothers but may retain then1 suffi 
ciently to  transmit them in a ineasnrable degree, 
without fnrther immuniz:~tioii, to  their offspring. 
Eveii if this is  nothing more than maternal 
transmission it may be of practical iinportmce 
since a large pereelitage of :t population niigl~t 
in time through such transmission come to es-
hibit some degree of immunity to a widely prev:L- 
lcnt iiisease. I f  the results of our future exper-
iments bear out our present data i t  becomes evi- 
dent that  ~vlien sncceeciing generatioils of rab-
bits are immunized to  typhoicl lsxcilli some inoili- 
fication is made in the immunity inechnilisio 
whereby individuals of later generations a l e  cxpa. 
71le of developi~ig higher resistance against tliese 
germs than were the individuals of the first gcu- 
eration treated. 

I f  Professor Guyer's results :ire confirmer1 1)p 
further e:cperimentation, they will throw :i new 
light on the inecliaiiisln of heredity ancl the ~uodc 
of evolution. They may esplain liolv certain 
races have acquired immunitp to cliseases fatal  to 
others; for instance, why measles, which is with 
us a niilcl i~~fa i l t i l emalady, has :ilniost rviped 
out the adult population of some Pacific islalids 



xii SC'IEA-CE-SUPPLEJIEil-1? 

when the discase was ii~troduccd there, Profes-
sor Guyer 11::s prored in previous experiments 
tha t  a n  eye defect, artificially induceil in a rab-
bit,, nia:- be pnssed clown to  t l ~ c  ninth generation 
and probnhly hccon~es permanently hcreditnry. His 
resenrches :ire gcner::ll~ regnvdecl as haring rlealt 
a deatl1-7jlo\r to the theor? formerly held: tha t  
xcqnired characteristics arc newr  inherited. 

WEATHER FORECASTS FROM SHIPS 
U.S. Depaitnlrxt  of , l g , r l c i ~ l t ~ i ~ ePress ,Service 

h E;ev development in ~veathcr forecasting in 
which the ITeatlier Buleau, Tjniteil States Dc-
partsneiit of Agricnltnre, is  ~nuch  interestecl is 
the possibility of making forecasts fro111 aboard 
vessels in the So r th  Atlantic occan. E. H. Boroie, 
chief forecaster of the it'cather Curcan, who re-
turned last week from a cruise on the Flench 
training ship. Jacqtses Cn,?zcr, is  eo~ir~inced tha t  
it is  en t i~e ly  pme t i e~b le  to forecast winds, 
weather ancl storms at  sea. Dnrivig the voyage 
to alid froln France, the Jucqzlcs Cir?tiri reneived 
broadcasts of meteorological observ:ltions t-t~ice 
a day from Europe and America, and nvany ves- 
sels lsithjn rxnge forwarded by radio their ob-
scrvations of the barometric pressure, tempera-
ture, wjnh. \r-?:itl~cr :111(1 < t n t ~  of the ocean, From 
these v1jscrsn:ii-iti~, l ~ n t i ~  U I ~  land and on sea, 
weathe]. charts were constructed twice each day, 
and from then1 forecasts of wincl, weather and 
storms vere  prepared ancl broadcnc;t to  all slnps. 

The weather charts constructed on board the 
vesssl 7w.e even more comprehensive than those 
constructed in Washington, for the reason that 
meteorological olsserrations from the sen :vere 
available. Forecaster Roxie states tha t  Forecast- 
ing  a t  sea is  simpler than forecasting on land 
areas because dirersifien topography does not 
have to I)e take11 into oonsiclcration in i ts  effect 
011 winds, xenther and the mo~enicnt  of cyclones 
and anticyclones, which Inore with mori? regular- 
i ty  on the sea. 

A 17:eather and etorin furecnst srrvicc on the 
North Atlalltic ~vould l~cncfit ehil\ping n ~ ? d  ~nnkc  
it possible to retransmit sea ol~serr:~iioii.;ti? the 
meteorological sen-ices on land, so as to iiiore ac-
curately forecast the mjnd, temperat~:rc :tnd 
weather conditions along the eastern shores of the 
United States and over western Europe. 

STORAGE OF BITUMINOUS COAL 
Ezi7lelin of ihe Bctrcazl of 3fztzes 

SAFEstorage of bituminous coal is prol~ably 
the only solutio~i of the problem of stobil~zing 
the coal industry, according to i~ivestigators of 
the United States Bureau of lf ines a11d the Car- 

negie I r~s t i tu te  of .rrlio have just 
completed a stuclr of the spol~tai~eonsconlbus-
tion of soft  coal. As long as  the peaks of de-
mancl react back to  the miners, the coal industry 
will be n seasonal one. mith a resultalit ~ u ~ s a t i s -
factory labor situation, states Joseph D. Davis, 
fuel chemist, and John F. Byme, research fellow, 
who conclnctccl the inrestigatioa. I f  some system 
could be devised ~vhereby coal conlcl be stored 
econoniical;y, with little deterioration and danger 
of spoii:ancous com~iustioi~,the n~iiies would be 
operatecl ])rac$icaIly the whole year-say, 300 
working clays insteail of 180 to 270 days, as in 
19%--at 3 nniform rate of productjou. Un-
fortnnatcly no such general storage system lias 
yet bccri de~isecl. 

The loss by deterioration of coal a t  ordinary 
temperatu~cs is small when comp:~red with tha t  
caused by rngid oxirlation a t  clerated tempera-
tures xncl the loss by spontaneous ignition. To 
orcrccme the hazards of self-heating and spon-
t a n e o u ~  rombustion, various lneaiis of storage 
have bcen suggested, such as  storing under water 
or in a n  atmosphere of carbon dioside; screen-
ing the coal 2nd storing only large sizes; cool-
ing the coal pile by Iiieans of ventilating pipes; 
corerllig the coal pile with sand or with a layer 
of fine to31 to prererlt breathing of the heap, 
and so forth. Many of these methods do Inore 
harm than good, and others are prohibitive an  
account of their cost. 

The tendency of conis to  fire spontaneously dif- 
fers with their age--the younger coals being the 
most dangerous. S o  case has been recorded in 
which anthracite coal fired ~l1111it:111con~1y--ere1~ 
fines and slack storing safel?. -11: the c~tliey es- 
treme is lignite, which can not be stored, even 
in lumps. with safety. except under va ter .  Be-
t~veen these two extremes are the various grades 
of bituminous coals, the class whicl~ is  most com-
monly stol,ed. The liability of different bitumi-
nous ~ o a l s  to fire varies miclely on account of dif- 
ferences in the coal; but, broadly speaking, the 
bitu~ninous coals of the eastern part  of the United 
States stole better than the coals of the middle 
west, Those, i n  turn, are safer to store than the 
sub-biturnincus coals of the intermountain region. 
TVhile the tendency to  fire vill wiaely in 
an! one elas3 of coal, generally speaking, the 

higher the rank the less the danger of fire and
-
the less the deterioration in storage. The c!nssi- 

fication a s  to s~lf-11e:itin~ 
- coincides with the c1a.s- 

sification of c r,:ils. lii~gillnii~g 1%jth lignite as the 

nlost dangerous, I ' : I I ~ ~ I I I ~  sub-bitllnlinous,
t11~1~0~1g11 

bituminous, semi-bituminous, and anthacite as the 

least prone to  spo~itaneous combustion. 


The solution of the problenl of spontaneous 



~ ~ ~ ~ ~ ~ ~ ~ 

conibustion m a r  lie in the microscopic ezamina-
tion of coals and its correlation ~ ~ i t h  the rate of 
heating. Coal is  composed of three parts, namely, 
anthraxyloa, or bright coal, attritus, or clull coal, 
and mineral charcoal, and nlay be separated into 
almost pure san~ples of each. These three con-
stituents differ in their ease of osidation and 
rate of heating. Tests iadcjate tha t  the anthm- 
sylon i s  the constit,nent tha t  bents first in the 
spontaneous heating of coal. 

-ks the results of the erperiincnts of Sfessrs. 
Davis and Byrne, it is  stated that the presence 
of fines in a coal pile should be aroidcd. Coal 
should be Iianclled as  little as  possible and shonld 
be screened wherever practicable before storing. 
Con1 coarser tliall ;,&-inch sho~vccl no rapicl self- 
heating throughout the esperiments. 

The exlseriinc11ts sholr tha t  with t11e s:Lme coal, 
moist air mill give a loner ((critical" or spon-
tancous conihustion teiiiperainre than clrg air. 
The~.efore, wetting the coal pile to  retard heating 
is  not good practice uilless the coal is completely 
immerseii. 

Instead of linstcning spont:lnec~ur combustion, 
part ly oxidized coal seems to act  as a cleterre~lt 
ivben mixed with fresh coal. I t  appears that the 
ilanger in mixing tlro grades of coal, or in stor- 
ing  coal on the same pile a t  clifferent times, 
arises fro111 physical rather t11ni1 chemical causes. 
I f  no heating has occrwred nt the surface of the 
heap, i t  js safe to pile 111ore coal on top, pro-
vided there is no accuuznlation of fines a t  the coa- 
tact  of the nev- and olit coal. A ~n i s tu re  of two 
kinds of coal rvill heat inore rapidly than the 
poorer of tho two. 

Artificial n~is tures  of coal and p ~ r i t e  in various 
propol~ions shoi~ccl a clltic;il teiilperature 110 low-

Under similar conditions of Eeatillg and aerating, 
this critical temperature is a n  index of the lia- 
bility of a coal t,o fire spontaneously. The "criti- 
cal temperature" lnetllod of testing coal may be 
applied to the various coals of the country for 
grading their relative tendencies to fire spon-
taneously, and the Bureau s f  Xines expects to  
develop this nlcthoil further ant1 applg i t  in a sur- 
vey of tlic couls of the Uuitefi States. 

ITEMS 
Science S e ~ c i c c  

~i~~~so.called West Indian hurpicnnes really 
origil,ate In tile neighborhood of the Cape Terde 
Islands lniles or more to tfie ac-
col.dillg to  Cha,,les L. S,citcIlell, nleteorologist 
the United sta,tes who spoke be-
fore a meetiug of the American &leteorological 
society in ~ ; on ,Spril r Solle ~ever ~ 
originate in the easterll of the Caribbean 
sea,he asserted. Those E~~~~~~~~ supposed to 
hare this place of origill rexlly f a r  to the 
east,rard. ,rhe hurricane seasorl is generally con-
sidered to be the ~nolitlis from June to Nosenlber 
inclnsi~e,but the month of hugcs t  and the first 
half of September as the time when the most 
of such storms of Cape Verde Island origin were 
found. Many of these curved to the nor th~~.nr t l  
before reaching the Lesser Antilles, while others 

er than tha t  of the coal alone, whilc pule p ~ r i t e s  
had a critical temperatnre 2(i°C. fiiglicr than the 
coal. From this it appears tha t  ~nassjve pyrite 
or "brass lumps" are not clarlgerous in a coal 
pile. 

On account of tlie lolr conclnctii-iiy of coal, 
cooling by artificial ~cn t i l a t i on  is almost i~?lpos-
sible unless tlie air  reaches every part  of tho pile. 
Geilerally the air t r awl s  through the st%ck in 
currents, and exerts no eoo:ing effects on parts a 
short distance aTvap from i t s  channels. Exelu-
sion of air  a s  lunch as possil3le, i11 order to stop 
osidstiou, is  more successful thnn attenipes a t  
.Tentilation to  dissipate the heat gcnei.ated. 

Coais, under ralious physical and che~nieal con- 
ditions, hare been testeci to i leter~ni~lethe tem-
perature a t  vhich  they generato heat so rapid131 
that, provicled no detelr~.nt is appl:eil, tlie coal 
\rill eventually ignite. Thi? Iciill?ela:ure has been 
arbitrarily callecl the "critical teniperature." 

continued across the Caribbean or the Gulf of 
l\lesico, Other hurricanes were fo:~nd to originate 
either in tho res tern  Carribean or the Gnlf of 
3Tesic0, 

USE of the surplus explosives of the gorern-
meilt left  over from martilne, a s  aids in the 
study of earthquakes mas suggestecl b r  Pro-
fessor R. .%. Daly of Harrard  Unirersity t o  
the A~nerican Geoph-sical Union at thew re-
cent meeting jn Washington. The idea i s  t o  
cause n~iniature earthquakes, the detalls of ~~rh ich  
nronld be known. From a study of them more 
~sou ld  be learned about the big earthquakes. 
Professor Daly suggested that the esplosires be 
set off in abandoned and worked onl mines 
and the rate of the vibrations through tlie differ- 
ent lagels of t b c  earth's ciust studied. It is 
knolvn tha t  earthquake r aves  travel a t  differ-
ing  rates in the different s t ra ta  but accnrate 
inrasurement of these rates and iiiffercnces a r e  

difficult in the case of natural earthquake$ since 

~t 13 seldom knoxvn accurately just when one 

occurs a t  the place of its o~ ig in ,  nor hov  cleep 

is  i t s  beginning. 


1 x 0 ~ ~than eighty-five per cent. of the corn 
laised in  this country is  fed to live stock anit 
less th311 tell per cent. i s  used directly for huniata 
food. 


