
This fact Seads, under proper conditions, to 
an  unequal distnibation of the diffusible crystal- 
loidd ions between a protein solution and an 
outside aqueous solutibn; or between ia protein 
gel and an aquwus solution. I n  this distribu- 
tion the total concentration of cryst;Flloidal ions 
is always greater inside the protein solution or 
inside a gel than in the snrmunding aqueous 
solution. This is the cause of the wlloiclal be- 
havior of protein solubions and prokin gtpb. 
Xeasurements of membrane potentials have 
shown that this excess of the concentration of 
crystalloirlal ions inside over the lconcentration 
of the crystalloidal ions outside the protein 
solution or the gel, and consequently all the 
effects of elect~lytes on osmotic pressure, 
swelling and viscosity of proteins, can be cal-
culated with a satisfwtory degree of accuracy 
[roin Donnan's equilibrium equation, which is 
not a n  empirical but a 1-ationalistic mathe- 
matical formnla. W e  can therefore state that 
it is possible to explain the ~calloidal [behavior 
of proteins quantitatively on she basis of a 
rationalistic mathematical formula. What ap- 
pearecl a t  first as a new chemistry, the so-called 
colloid chemistry, now seems to (have been only 
an overloolred equitibrium condition of dassical 
chemistry; at least as far as the pmtkns are 
concerned. The oversight was due to two facts, 
first, to the failure of mlloid chemists to 
measure the hydrogen ion concentration of 
their solutions, which happens to be the chief 
variable in the case, and second, to their neglect 
of measuring and taking into consideration the 
membrane potentials of protein eolutions and 
protein gels, which furnish the proof that the 
theory of membrane equilibria must be used to 
explain the colloidal behavior of proteins. 
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THE AWARD OF THE HENRY 
DRAPER MEDAL 

THEHenry Draper medal for 1921, awarded 
by the National Academy of Sciences to Pro-
fessor Henyy Norris Russell, professor of as-
tronomy (at Princeton Univemihy, mas pre-

sented Ito hion iby Dr. C. G. A'bbt, wsk+mt 
director of the Smltihsonian Institution theI& 

annual dinner in Nerw 'Pork City on November 
15. 	 Dr. Abht  poke cis follows: 

The blriBiant asd  penetrating insight of Dr. 
Henry Norris Russdl, of Princeton Univmi6y, 
h w  led hi recent pa r s  t o  a devdopment of as-
kwnomy so rapid tikt i.t has proved thus fa r  
iapasGble to publish really upito-da$e text-books 
on the subject. Befjore ithe m u w i p t  of a text 
cm astronomy am be prapared, mu& less carried 
arough ithe press, new kwwledge renders ithe 
treatment sbaile. 

Dr. R w s l l  has made basic contributions to the 
great pxoblem of atelilar evolu~tion. R e  txi.7~ 

clearly $hait hhe bnightness of a. %tar as we see i t  
depends on several fiadtors. First, &ere is the 
ktrinsic brightmess af the 'as as a.source of 
light. W&t the itialb candle iicl to sthe electric 
ma, so ,me &ar may be Ito m a e r  in the bright- 
nms of its shining surface. Beeondly, the 'tqtal 
amount !of light, which a atar sands owt depends 
upon its diameter. Quite recently it has been 
shown, for i n s a c e ,  thqt ithe star Alp& Oriollris 
is three hundred h e s  the diameter of the sun, 
a.nd asoeoird%ly its cro8sisec$imal area is ninaty 
thowand Itirnes the e r w s - m b l  area of the a n .  
Hence, if they xere of equal surface brightness, 
%he star Alpha Orions would send out ninaty 
thousand times as much lighit as the sun. I n  $he 
third place, the brightness of the star depends 
upon iks di~~taslce aa3fnom khe earth 'and falls off 
the square of ithat dktanoe. Thus, khe sun, which 
is so near fJlmt i t  takes light eight minutes to  
come f r w  it, being about .two hundred thousamd 
times as  new (as the next nwrest &a4 which takes 
lighrt three or f o u ~  yeam t o  r& the earth will 
&ppear forty m5llion timm brighter on that ac-
wunit. 

W&th ithese condit5ous in  mind, Dr. Russell, in  
collaboration with Dr. HSnks, of England, began 
by the iapplicakion of a new phatograip'h4c math& 
of determining &he ddsbance of atars, land in 1910 
publish& the resut t~ showing hhe approximzqte 
distance of 55 lstars. With bhis and ather such 
information whiclh bad beecn Ia~boriously acquired 
by others, he was able $0 sbaw k b t  Bhe red stars 
evidently must fall into itwo classas: one class 
s e n d i g  out very much more ligihrt than our sun, 
and anather sending out very much less, and that 
between those two very widely separated extremes 
there are no red staars i~tervening. 

Going ,on, he applied the, until them. lithle used, 
knowledge of 'the eclipsing variable stars with the 



nlost penetrating theoretical ~bi l i ty .  For many 
gears measuremcrits have been going on a t  IIar-
vard Observatory and eise~~here on the march of 
brightncw of such sbars ms Algol, in which we 
see a pair of objects whiic31 in their rotaiion about 
their common c e ~ t e r  of gravity periodically 
eclipse each dthor. Dr. Russell showed how the 
elenlentis of the eclipse, comprising ]the observed 
brightness and the corresponding timas, cuuld be 
treated in  lorder ,to give probable rel%tive valuee 
of the densities of stam in the different eclipsing 
syateas, m d  with hie pupil and collaborator, Dr. 
Shapley, who appEe& Russell's mathods, the re-
sults f m  87 &tars were ~Mained and published in 
1913. 

I n  tihe nlean.iirlrile, mmy additional s.bars had 
been measured for distance from ithe emth, and by 
cmbjning khe infarmation axen available, Ru%ell 
show& in 1913 that the &tars n a y  be divided into 
two e.xtraordinary sequmcas which, fe l lo~rkg  
Herkzsprung, he r d e d  ;the ' ' giants and dwarf a. '' 

I n  short, the ' 'gimts l '  beginning with the red 
and going on ito the yellow, white and blue, form 
a series of sub~tautially equal ouiipuf of light far  
in excess of that which is expended by our sun, 
and rthcir densities, bteginn6ng with rthe red stAars 
which are so ram a t  &e mter ia l  of which they 
are composed is more ito be caqpared to a fnirJy 
high racuum than to ordinary gaseous, liquid or 
solid densities, incream ~ E Jkhe sequence goes on 
until wit21 the blue stara f i e  density has become 
much more considerable. 

From (this point ithe dmcending series of %ha 
dwarfs begins, and ihe density reac,hes in our 
yellow sun about one and one half times that of 
~vaher and from ithis goes on ko khe very red ad. 
small skrs ~vhose dens\ty is  as great or greater 
tiha cthat of the ea~rth jtseilf. 

So regular is the light progress of ithis f,as&nat- 
h g  ~er ies  of d\vaxf ~s,tms that if one merely ob- 
serves 6he typa of spee~trum ~ h i c h  one of its mem-
bers possesses he can tell with reasonable limits 
t1e ttchtal amount of lightwhich is  emitted and 
therefore, in comectiom with its apparenk briglit- 
ness, can determine the p~obable distance a ~ a y  
from the earth in space. 

On ;the other h a d ,  i f  a cluster, such, for in- 
stance, as the great cluster in EIercules ~vhich are 
known t o  be stars af subsbantially equal dis tace 
f ~ o m  the earth, contains a group of stars of ap-
proximately equal brightness ranging through all 
the types of spectrum from the blue bo the red, it 
follorvil that they are all giants aad therefore 
emitting light 09 a roughly known quantity thou- 
sands of times -in excess of ithat emitted by the 
sun, and from .this %he dL@ee .of the eluster 

can he fairly well estimaJted. Such considerations 
have bcen pursued by Dr. Xhapley in regard to a 
great many of ithe clusters of s t ~ r s ,  and have led 
him to assis disltnnees in i,he sltcllar system some 
tenfold in excess of those which ha\ e been gen- 
orally assumed before. 

Professor Rwdl ,  ~iakin'gas his {test kbe 
frescoes on the walls of the  banquet h d l  ~vhieh, 
being knotva ias lbhe "College Room," vas dm-
orated excl~rsim'lywith scenes of college sport, 
aspl lied as follows : 

Team work 1vfinc3 hscience as  well as in games. 
But there is this inportan& difference, that scien- 
M c  team work is free coopemtion; there is no 
coaching and no catra.l ccqtzol. 

I f  I have done anfihing $0 deserve this medal, 
it b because of the m a y  men who have con-
trdbuted to these inve&g&ions. 1 was particu-
larly indebted to Pmfessor Picksring of Harwrd 
for the encoumgemeqt h t  he gave to a young 
and unknown instrncjtor in his scienoe. When I 
talked to him about my proposed 1x~ork on stellar 
parallaxes, he voluntm~ed his aid and pro>ided 
me with observations of ithe niagni%udes and 
epe&m of 300 B ~ I W ,which gave me We first evi- 
dence of rthe existence of giant and dwasf @tars. 
Robert Ball says bh& "ashronon~y aonskts it^ 
sititing up all night ,and doing &l?ithmetic all day. " 
Some men lil;e the one thing bet$er than the 
&her. My pad hw been largely doing arithmetic. 
But ththis would nat be amounted to anything 
without the men ~vho were willing to sit up 4 
night. Here, a g h ,  L scientific team work. 

At P~rincebon me are working on double stans. 
sf you iean gums hfow massive a star is, you cam 
calcularbe how fa r  avray i t  is. I f  you can guess 
a t  ithe ntws of a double %tar p u  can calc,uhte its 
distance. Now double strlirslact least, those with 
spectra of ithe same sont--rare remarkably alike 
in mass, so that .the p ~ e s s  that Lhose ~vhich me 
have not yet investigated are sinxilar to those 
vhich we know about is likely to be a very go& 
guess. I n  this way we have neaaly finished calcu- 
lluting the distances of about 1,600 dcmble stars. 
To calibrate our formul~e, we ure parallaxes de-
termined in other ways, which have been gen-
erously sent us (published and unpublished ma-
terial alike) by Drs. Adams and Schlesinger. All 
the inveshigators {of abetlar dig+ames are m w  
playing on ,the same team. 

Xot mly  mwt asbronomers cooperate in re-
search, but they must have tihe aid of the phys- 
ici& and chemisieir. To know m n e  about the 
stars we must kam more about atoms. I n  fa&, 
we would not know anfling &boat the stars, even 



their existence, if it were uolt far the atoms, 
which send us informaion by means of light. As 
we nolv know, each particular kind of light comes 
from one particular atom behaving in a particular 
way, each line in khe spec.trum is due to  a specitll 
kind of atomic be;liar;ior. 

A8 seen nit11 the speotrascope, the white or 
holtitost &irs seem ito be of permanent gases, 
and hhe red 211~1 cooler &rs to consist of metallic 
vapors. The difference 'in &e charwtex of the 
stars is probably n& d ~ e  so much to differenceB 
in constitution 28 60 the charaoter of ;the radia- 
tion given off by %he atoms. If a4 dectron is 
lrnocked off by an atom we gat a new set of spec- 
tral Bnes. I f  andher electron is knocked off, we 
may gat an uLtra violet spectrum, whioh cnn n& 
bo seen or even photograpTled, since [the air is 
opaque to such shmt wave lengths. Such gases 
as osygen, nitrogen asd helium are hard to ex- 
&to, so they do n ~ t  dmw a& low temperatures. 
Rut in the hot sitars they gat stirred up and be- 
mrne risible. I n  this case ithe metals are 80 

hocked to pieces that they do a& malre ;them-
selves vi~ible ait all. All the stars may have sim- 
ilar composi,tion, but, since the physical oondi- 
tions are differen,%, different elemenb reveal their 
presence in the speatra. 

The relative degree of ionization of different 
elements (rirhich determine8 ithe appearance of the 
spcetra) depends on an equibibriun~ unaer the law 
of mass acition. 

I had always suppmed khat rthis law was the 
exclusive properby af the e h d t ;  but now it 
appeem to be of fundamental importame h 
asLro-phylsics. We need $he &emist on our 
team, and we n,ay help in their game too. By 
cornparing ithe speehroscupic behavior of %heir 
lines in the sun, sun-spots and stags, it  appears 
t h t  tho iod~a~bion potenitiak of d l  the elements 
in Ithe ipeliodic table between ealdium a d  nickel 
are betmeen G and 9 voh,  increadg steadily 
along the series. 90 here astronomy gives infor- 
maltion about proparties of atoms, n&i& have not 
ns yet been inessured in our lab~ratol"ies,o~ring 
,to prackical diif6cu&t,ies. There is 210 limit in sight 
to the possibil3ies of kezm work such as this. 

APPEAL ON BEHALF OF THE 

LEAGUE OF NATIONS FOR AID TO 


AUSTRIAN INTELLECWAL 

WORKERS 


No greater danger can threaten a civzzation 
than the successive destruction of its bomes of 
learning. I t  is 'beyond dispute t h 6  the war 

and its economic consequenca have brought 
intellectual life in one entire region of Eumpe 
into an extremely pre'carious piosl'tion. The 
machinery of intellectual life has ,been seriously 
inlpaired in almost all those nations of eastern 
Europe, to sag nothing of Russia, which ex-
tend from the Balucio to the Bgean.  One of 
them-Austria-is suffering from economic dis- 
tress to s degree whPch tlireatens soon to bring 
abl intellectual work to a standstill i n  bhe 
winter of 1022-1923. 

The truth of this statement is demonstrated 
by  tbe report which we a thch  to this letter, 
Since the r e p o ~ t  was d r a i n  up, the situation 
has been greatly aggravated, and its oonse-
qnenoes are: (1)intellectual isolation; (2) a. 
complete lack of all bhe appliances which are 
indispensable for intellectual work; (3) the 
formation of an intellectual proletariat, less 
favorhbly situated than the working-class pro- 
l e t a r i a t f o r  muscle commands better wages 
than brain; (4) diminishing numbers of stu-
dents and a dearth of recruits of the cullured 
alasses for the liberal professions and for the 
teaching stags. 

The committee on intellectual coopei.ation, 
constituted by the League of Nations, decided, 
at its first meeting on August 1, 1922, "ex-
pressly to call the attention of the Council of 
the League of Nations to the desperate situa- 
tiion af intellectual life tin certain European 
countries and the urgent need of intervention." 
These w o ~ d s  had cpwial referenee to the case 
of Austria. 

Bt its meeting of October 4, the Council of 
the League of Natiom requested the committee 
to launch an  ungent appeal to universities, 
academies and learned societies in  tall countries 
in aid of Austrian intellectual workers and 
intellectu~ll life i n  Austria. We have accord- 
ingly the honor, in the present btter, to invite 
you to organize measures of relief as soon ss 
possible, wilth the objeet of saying oae of the 
most cultured countries i n  Europe-a country 
which formerly possessed one of the chief 
canters of European civilization-from the 
fate of seeing its higher education and learning 
disappear from sheer want, 

We leave i t  to your judgment to organize 


