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matter. The old aygument for the existence of 
an ether because some medium is necessary to 
transfei. the radiant energy froni the sun to 
the earth has accordingly no weight. For we 
now see that the radiation may be its own 
mecli~~m,somewhat as the stream of -water from 
a hose acts as the medium for a wave if the 
nozzle is shaken. 

Perhaps the only new thing in this letter is 
that, according to the common significance of 
the word, radiation nzust be considered a form 
of matter. But it has seemed to me that a con- 
sideration of this fact shows more clearly than 
we have seen befox Ohat maVter is essentially 
aontinuous, and that the fundamental bhing hn 
matter is not the positive and negative elec- 
trons bnt is rather electric intensity. 

RUSSIAN SCIENTIFIC AID 

AT the request of the American Relief Ad-
miGtration, sc&i& has been receiving, repack- 
ing and forwa~ding the c~ntributions of Amer- 
ican scientific books, journals and papers pub- 
l i b d  since January 1, 1915, for distribution 
in Itussia, I wish to ask that any fu*u.ther ship- 
ments from mntmibutors to 'che New York 
warehouse (Gertzen a~nd Company, 70 STTest 
Street, New Pmk)  of bhe American Relief 
Adminishation slhould be made prior to De-
cember 30, 1922. Up to date approximately 
eleven tons of scientific literature have heen 
sent to Russia by bhhc American comm~ttee. 
This committee wishes to extend its v a m  
bhanks to all donors. 

I n  response to the appeal for some money 
with which ito r6lieve the distTess of the hun- 
dred Rus5isn intellectual exiles in Berlin, I 
have received u p  tO (this ~vlriting $865, of which 
$500 c a m  a single $ifk flvvm Psinaess Cantla- 
cu.wne and the rest in five and ten dollar lots 
from American scientific men. I have no doubt 
$hat the ~tOtr~rlof $1,000 a&ed for will be 
reached. * 

SCIENTIFIC BOOKS 
THE WATCHERS OF 'THESICY1 

The romance of Science is not an infrequent 
phrase and it descl.ibes as well as any other the 
dramatic and striking phases of one side of 
h~unan activity. I ts  domain is modern because 
all science is modern as a recognized pursuit 
and one which is of ,pod repute. I t  is trmted 
in many folms which vary from the fascina- 
t ~ n g  stories of Jules Verne and H. G. Wells 
the lurid and generally inaccurate articles in 
the Snnday Press. I n  ~between, rve have many 
aa essay or address which emphasizes the pic- 
turesque featuses of the search for the secrets 
o i  nature. But it is new £or a poet of the first 
rank amongst those living to recognize its 
claims to ibe classed with love, war, and the 
more obvious forms of na t~~re ' s  works and 
hnman activities for expression in verse. I n  
bne respect Mr. Soyes, who follows the great 
poets of the past in taking a single theme, dif- 
fers from them. Homer tells @fthe struggle 
of man against man, Virgil of man against na-
ture, Nilton of man against the unseen poweFs; 
it is always warfare or s.truggle in which one 
side or the ather is I ~ Dconquer. Here there k 
no victory and no defeat. The Torch-bearers 
are striving to learn not by clefeating nature 
but by cooperating with her. and the achieve- 
ments of nature aTe of less importance thaa 
the methods by mhich she vvorks. He who learns 
hands on his knowledge; the torch is passed, 
not extinguished. 

From the preface -we learn that the "Watch- 
ers of the Sky" is ithe a s t r o n m i d  portion of 
a trilogy the title of which "The Torch-bearers" 
ciescriibea the main idea of the treatment. There 
is no pretence at conlpleteness-the poem is a 
story not la history-but the torch is followed 
with some degree of comecntiveness as it passes 
from the hands of Copernicue through those of 
Tycho, Kephr,  Galileo, untkil Newton held it 
high for all the world to Ee. Later glimpses 
show William EXei*sclhd putting out his hand to 
take i t  and Sir John ;bearing it for a time. The 
setting of the whole poem places the first and 
last word on the summit of &hunt  W h n  

1 By BLfred Noges. PubliAed by the Freder-
ick A. Stokes CoJm~any. 
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~ i ~ l i e ~ eXr .  Noyes joined t,he group of astrono- 
mers, nlecl~anics and Iaborers fbr hhe fist night 
on which the hundred inch ~.eflector was ready 
f o r  use and  took his place with them for  a 
glance through it a t  Jupi ter  and its moons. 

This hare o;~tline is 'Imt the frame-woik ~\-hic!l 
3 1 ~ .  Noyes built to contain the ideas he tries to 
set forth. H e  recognizes fully th'at ,the great 
corninon grol.~nd ixtwe,eri science and poetry is 
the exercise of the creabive ~i111agiiza:ia.n ancd i n  
all his description p a y s l e s s  ahhention to the 
actual discoccrics than to :he idea:: which led to 
them. Copernicns a.nc1 Galilm in thei- interpre- 
ta?ion:: of t.l;e motions of the plaxets a n d  stjam, 
Tycho in his o b s e r v a b i , ~ ~ ? ~ ~  use of f i ~ t n r e  for :he 
wscrononlere, Kepler in fvsming simlde laws, 
and Ne~vron i n  placing ;he key-stone i n  the 
arch, me to 111..Noyes guiiles \\-ho iigli~ec!np 
the Iroutes rat l i~i .  than di:,covere~s and hni1dei;j. 
Let lesser. men ~ t ~ . i n g  the light.? which i1ln:iiin:~te 
the t;exi:o!~ies of knorrl?dgc; the to!.di-hearers 
are tl:o.;e wllo shoiv the v n y  to .them. I n  fact, 
311..Soyes has succeeded to a consiclernble ex-
tent in  absorbiilg ancl emitting t-horoughly 
inodecn v i e i ~ s  of 7~;hatC O : ~ S ~ ~ : L I ~ C S1!1e higl~est 
nc1iii.:-einen: in scientific TVOI.!C. 

O I ? ~i; te:!i;)te,d to rnncdh ciuo:ation to i l l n -
f,rate ho7,x All-. Soyes has  \vorl:ed O L I ~his theme 
and 1 shall inclulge in it to some extent. Some 
of his attempts sei.ilr: 'the reader 'as achieving 
a high plane of esplvssion. H e  !la;, i t  is true, 
almosi, ~ ~ h c l l y  nseC1 the nleciinm of ?31a116 verse, 

gives him coasiderzble freedon:, I)Q[ the 
rhythm rarely fails even when he has set iiim-
self t.he difficult task of setting fort11 soiile of 
the move technical laws of naLnre. T,TTliile l:e 
exercises :he poet's right is gii'f: palat; 
of t11e t ~ t h  a s  will il!ustrn:e the ~s-ilole, in do- 
ing so he avoid-; ~ v i t b  solxe wcr.es5 tbe d a n g e ~  
of malting T,$7i!oag statement:. 1Ceplc;Js thi.:~ 
l%ms a,re given In detail: his v,-o?;cling of the 
i:hird is :ather llappy: 

Tl~i rd ,  tha t  nithough their :pee(! fi.011: poi:lt to 
po:n'i 

,'.ppcnrcd to c!!nagc, their rnclii aln.ays :~io.r.e(l 
Tlxougii ct.,il:~l fields of space in cqi::;l timcls. 

111 2escrih:ng Wewton's experiments, he tella 
hov  

_iIe carg!~t 
The s:;nbeam th:lrtstriking t h r u ~ ~ g l l  bullet-lioli. 

I n  his closed shutter--& :o~u~cl i ~ h i t c  spot of light 
Upon a small dark screen. IIe interpo::ed 
A prism of glass. He saw the sunsbenm break 
And sprearl upon the screen its raijibo~v bnnd 
Of disentangled colours, all in scale 
Like notes in music; first, tlic ~ i o l e t  rap, 

And then, after desc:*ilsing !low each ray was 
b e n ~  clifferently by a secontl pr isn~.  

T ~ a e t ,lie took a hns: 
,2ncl, passing through it all those coloured rsys, 
Drew them togetlier again, remerging 311 
On that  dzrk screen, in one white spot of light. 

The last steep is not qnite clear but it gives the 
idea. 

Xr. Soyes exhibits col~sicierabh skill in 
choosing tile rnethocl by which he s1:all describe 
ejach of his characters and make them tell of 
their work and ideas. For the R ~ s tof tl:em, 

Thc neiglikou~s gossipecl idly a t  :lie door. 
Copcrn ia .  !~LTc1;-ing overhead.

* " .. A', ). 3.  .,(. 

Ris  book has col!le 
Fro111 Z;o:.cniScrg at last;  but vcho would dare 
To let hirn see i t  novv? They hixe altered i t :  
!i'h~*.~,:ghEdonxe nppl.oved in  full, this pref:2ce, look, 
J3eel31.e~t !~a t  his iliecousri~i! are a c!.rec;~~ii! 
RJ h:is :igkc.ti a tliousantl times if 4: has come; 

SVhile waiting and hopil~g f o A ~i c  lo come he 
ninses on his life and wor.1;: 
So, all mg- life I pondered on tha t  scheme 
TYilich n~alres tills cnr'h tElc centre of nll iro~lds,  
1,i:lited and ~~11celed:iroanil bv snn anc1 :noon 
.\~!d that g x a t  C:J-st:il sphere i:-?:el.ein men 

tliought 
3iyrinds of le~s:'? st:'r:'s ivere fivoci IG;e l aa~ps ,  
13nch in i ts  place,--o:~e migllzg gllttciing wheel 
Itcrolriiig round thi? dark ahoZe of illan. 

He lvas pnzdeil ho'w to accoulzt for  the 1110-

tionj of he planets md felt bha,r: he must tell 
'?,i.:\.o~,!,l li i.. itls 3 - ! ~ c ! ~ o : . c  Blind-lie goes oxt. 
:>?:; 1.>:1~:1.2; il:l ;;]I< .11t;- plit the hook i n  his 
llll~.:d:>: 

It is h e x !  
Pu t  ont the l n~np ,  no7.i-. Draw ';holse cu;.tnins back, 
And lct me die n-it11 tarl light on n~:iface. 

The Lstorg of Tycho is told in fnll from 

The boy tit Co!~1:111i::geu, ~;.i't!~hi? mane 

Of thick reil linir, t11rusti:lg liig freckle(? face 

Out of his upy:e? v~indo::., holding tile piece 

Of giass he blacltcned n b o ~ e  his enndle-dame 


milo later 



Ih711ile his tulor slept, 
~Vcas~lretlthe delicate angles of the stars, 
Out of i i s  ~indoiu,  viih his compasses, 
IIiq only instrument. 

Looking down he sees Christine, ''the blue eyed 
peasant girl," r h o  aflemal-ds accompanies him 
to IT-heen in the Sound ~l!iel.e with !he Ring's 
help he 

built himself that wonder of the world, 
Uraniborg, a fortress for the truth, 
A city of the heavens. 

H e  tells her all his hopes: 
There's one way, 

And only one, to knowledge of t11.e la-\- 
TVhereb? the stars are steered, and so to read 
The future, even perhaps the destinies 
Of mcn and nations,--only one sure way, 
And that's to watch them, x-atcl~ them, ancl record 
The truth we knoa, and ntot the lies we dream. 

>IT. Noyes follows him thlvugh the many 
yearb of work on the i sbnd  to the time when, 
under a succeeding ruler, ssapport was with-
drawn. H e  was exiled and as a sesult meets 
with Keplw who describe3 hi3 last momenta. 
The story of Tyclio is perhaps the most suc-
cessful eTfort in  tihe volume. 

ICepler is shown i n  his home expecting a 
\+sitor, Sir I ienry Wotton, and di3con~sin,a to 
' n ~ swife about poets and their natures. Xhs 
lets him run  on and after his longest disquisi- 
tion : 
'John, i 'in afraid ! ' 

'Afraid of -\:hat, Suiannah?' 
'Af;nid to put those Ducklings on to roast.' 

Eu: the a~nbassador asrives early and Iiepler 
has to fill i n  the time tal!iing with him i n  his 
study. I1 is here he has the opportunity to tell 
of his work and to state the laws of planetary 
motion. Thso~~ghout ,however, he g iws  the 
credit to T ~ c h o :  

1 owed so much 
To Tycllo Brahe; for it  mas he who built 
The towers from which I hailed those three great 

laws. 

The story of Galileo is chiefly wrlblen round 
the famous trial which Mr. Soyes has a p p a ~ e n t -  
Iy investigated .rvith some caye. There is hese 
much less astronomy and physics and more 
philosophy. The story of the reception of his 
telescope is iii1esestingly told, however, and the 

aut l~or  fincls an opportunity to give a politi-
cian's viex of a seienkXc discovery: 
Whereat old senators, wagging their white beards, 
Sncl pluclring a t  golden chains with stiff old claws 
Too feeble for the sword-hilt, squeaked at  once: 
'This glass will give us great advantages 
' I n  time of war.' 

l f s .  Soyes fo1lo.i~~ Isaac Sewton through the 
psodnctive pe~$ocl of his life and gives i n  some 
detail the chief of his discoveriei. JTe hare 
aiready quoted f ivm the description of his ex-
periments on light. There follow a few lines 
about 
That first reflecting telescope xhich should hold 
In  its deep mirror, as in a blesthles3 pool 
The undistorted image of a star. 

A l.ong and faithful desciliptiorl of the work 
on gmvitation follows, incuding the incident 
where We~vton obtained the new value of the 
Earth'> diameter and was too excited to finish 
the ealcula~tions which sllo~lied that his theory 
was right. 3Ir. Noyes gets some f u n  with talk 
of Pepys about Xewton and his table, 
Littered ~ ~ i t h  papers, cups, and greasy plates 
Of untouched food. 1an] :old that he ~vould eat 
His Xonday 's breakf mt, sir, on Tuesday morn-

ing, 
Such nas his abscut nay! 

I n  the penultimate scene, Newton, now a n  
olld mar,, muses over his early days and his work 
i n  a latter to a n  old sweetheart. The last phase 
is pu t  into the mouth of Dean Swift. 

T!le 'bWatchel.s of the Sky'' is probably no,t, 
a l>tel*a:.y llandmark of the first order, but it is 
a very important and a't~asti'e addition to 
t,he g o w i n g  list of ~ ~ o l u m e s  which are bbrin,ging 
scientific ideas a.nd their history to  the art.kntioa 
of tile general public. TThatever may be said 
cunrze:*ning its nzcrits,-and there are decided 
dif1e"elence.s of opinion possible on tba.t score-
it has certainly the excedlenk quality of being 
interesting throughout. Ma,ny will read i t  
through for  that reason done. It is essentially 
a volurne wliicll s h o ~ ~ l d  be in everpnejs  library 
especially where t.he1.e are boys and girls groJv- 
ing up. Parelits are advise6 to "leave 6t. about?' 
b a ~not to recommend their c h i l d l ~ n  to read it 
if they wish them to enjoy it. 

ERNZSTRi. BROVN 


