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operations. llle rrzaking of mood pulp Ironl 
various lii11~1~ of timber, [he distillation of tur- 
pentine and other products of ~voott waste, and 
similar problertls are to be iiic~liidcd in tlie 
forestry x-ork. The XJrlited States govern-
ment will ccjirip t11e proposed b ~ ~ i l d i n g  aa t  
cost of $14,000, and will provicle the entire 
staff of inrcstigators, whose salaries will 
aggi*egate $2Ei,000 a Fear. Ticlc laboratory is 
to be arnilab'lc for advnaced university stu- 
dent.; and in-truitors in forcstry and chcniicnl 
cnginecrinp. T l ~ e  scientific men provitlcd by 
the formtry starvice for tho 1nbor:rtory are to 
give lectures in tlie univer.;itx. 

TTTETTni~ersity of Chicago g i ~  es t l ~ e  first 
tn-o years of the rncdical curricuIul11 of Rush 
Ilfeclical College, wllicl~ is affiliated with the 
uni~crsi ty.  1x1 order to encourage the spirit 
ant1 rrlerhod of investigatiou among students 
pre~xtring to s t i~dy  medicine, the university 
offem three sckolarships for the scsbion of 
3909-10, to be awarded to applicants precent- 
ing the best t'r~eses embodying the rcsults of 
intlcpcnclent investigation in any of tlie sci- 

secure incorporation of the Imperial College 
of Scicrlce and! Technology with the Uni-
versity. 

TF-c arc informed that the note given proii~i- 
nence by tlie New TrTorB papers and reprinted 
in Scrcxcc to the effect t11,1t Governor Johncon 
had nhkcd Presiclcnt Roose.irelt to accept tlie 
presidenry of the University of Minnesota is 
incorrect. 

DR. Ao.i\r S~~~nwrcs ,profe.$sor of zoology 
a t  Cambriclge, aancl fellow a t  Trinity CoIlege, 
has acccptccl a profrs.;orship of zoology a t  t11e 
Imperial College of Scie11c.c and Tec,linology, 
T,onclon. 

,ITthe t'nircrsity of Glasgo~v, 1)r. Cecil Tx, 
RcscI~. of L'nivcrsity IinsColl~ge, Tion~lo~~, 
bccn t-lppcintcil to the Graham Young lectiirc- 
ship in metallr~rgical cl~emistrg to succeeci Dr. 
C. E. Famsitt, w l~orcc;igned to accept the 
newly-eatnluli~lled chair of chemistry in the  
1'11iversity of Siclney, N. S. W. 
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cherr~istry, or any of the I~iological sciences. 
The firzt prize n-ill be a scholarship for three 
quarters (IlPO), the second prize a ccholarship 
lor  two quarters ($120), ant1 &lie third prize a 
scl~olarship for one q ~ ~ a r t e r  This com-( $ G O ) .  
petition is opcn to niem1,el:c: of the graduating 
claw or graduate students of this college. 
These, must be sent to the dean of lnedical 
conrses. The University of Chicxgo, on or 
before Auril 1. l90!). 

IZHR~NGRITERTShave becn lliatie a t  Tiehigh 
Clliversity to keep the conference dcpartnlent 
orell dnring the Christmas recess. This (le- 
pnrt~nellit, composerl of instructors of the nni- 
wrsity i~nder  the direction of one of the 
professors, is designed to assist students who 
find dificutty with their current worlx. It is 
ail innovation in college pnlicg, tvhicll is said 
to hare prored n great help since iis estahlish-
],lent lest Septemhci,. 

Br n resolution of the senate of the T h i -
yereits of T,ondon, i t  has becn cl~cided to ask 
the govcramncnt to appoint a royal commisqion 
with a v i ~ w  to t11c irltroductiorl of a bill Lo 

P n o r - r : ~ - o ~~ ~ ' ~ P I I z R  recentlyhas describedt 
some interesting experiments on nion~entunl 
effects in cleetric discharge, and writes as 
follows concerning the lsnidirectional sparlcs 
obtained by the insertion into the circuit of 
sfrip9 of cloth moistened v i th  a d i n e  solu- 
tion : 

. . . the sparks arc large and brilliant n t  the 
negative end in both poiitive and negative lines. 
and thin out towards the positive end. l'h? ncga-
t h e  tcr~iiinals arp laigc spl~rrcs of about 10 cin. 
diameter. The poeitive ten;.zinaIs arc sn~nIlknob;, 
of *botlt, J Y ~ + ~ ~diamcCer. otl. the 
sp~,e,, tlze cbec[rolzs rapc7 o~ho.. f iut  tohers 

t~,,!, start ;,,to ,ifoiiorr clei-oss t f i e  spcrrh-gal), tlbcg 
nfircrct ench o f h e r  r7ectro~naqizcticaZlt~.This :tp-

pcstxrs to bc the reason nhy tlre spark Ihins ctut :xs 
the clcctrons proceed in their rnntion acroxs the 
spark gap. [Tire, italics arc mine.] 

According to t11eu~y. tn.o lilie cE1arges r ep~ l -  
ling each otlrcr ~ ~ h e aat  rcet, begin to develop 
an electromagnclic attraction for each othcr 
as so011 as they arc put in rnotion in thib same 
direction. But  this attraction docs i ~ o t  be- 
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come equal to the electrostatic repulsion until 
the charges move with the velocity of light. 
This used to seem very puzzling to me, for I 
reasoned as follows: Imagine a positively 
charged hopper filled with steel balls, which 
continually dropped into two p ~rallel inclined 
glass troughs. As the motion of the charged 
balls is constantly accelerated, the electro-
magnetic attraction which they exert on the 
charged balls in the other trough grows larger 
and larger until the velocity is that of light, 
when the streams of balls in the two troughs 
are exerting zero force on each other (for their 
electrostatic repulsion is then exactly balanced 
by their electromagnetic attraction), and yet 
they are said to be behaving like electric cur- 
rents. Why, then, do parallel cnrrents actu- 
ally attract each other? No one supposes that 
a current in a wire travels f a s t ~ rthan light. 
Some years ago in Cambriclge I asked Pro- 
fessor (now Sir) J. J. Thomson about it, and 
he replied that my analogy was all right, ex- 
cept that according to the electron theory the 
glass troughs should have a metal covering 
outsicle, which is posit ively charged, the hop- 
per should be negat ive ly  charged, and the 
positive charge on a unit's length of a trough 
should erlual the sum of the negative charges 
on the balls contained in that length. Then 
the analogy, while crude, would be complete: 
the steel balls would represent electrons, and 
the current in the ordinary sense mould flow 
zcp the trough instead of down. The charge 
on the metal covering of the trough would 
represent the charges on the positive atoms in 
a conductor. Under these circumstances i t  is 
easy to see that attraction between the troughs 
woul3 ensue as soon as the balls began to 
move. Professor Nipher's explanation, there- 
fore, would seen1 to be valid only on the sup- 
position that the positive ions in  the line of 
the disruptive discharge (which are dashing 
towards the negative ternlinal) worlld take the 
place of the metal-covered trough in my anal- 
ogy, thus rendering the electromagnetic attrac- 
tion of the moving electrons effective in  drasv- 
ing them togethcr in a column which contin- 
ually thins out towarcls the positive terminal. 
If this be true, the effect ought to be rendered 

r:.ore intense because of this consideration : 
the analogy would then be that of the trough 
itself (carrying a positive charge) movi l tg  in 
t h e  opposile d irec t ion  t o  the lnoi ion  o f  Ihe 
steel balls, thus n~akirig the rellztive velocity 
of the balls greater and the attraction more 
intense. 

But there is another may of looking at  it 
which may be more natural. The negative 
terminal is. a large sphere 30 cm. in diameter, 
while the positive terminal is but 1 cm. in 
diameter. The lines of force are therefore 
strongly convergent from the negative to the 
positive sphere, somewhat like the ropes from 
the gas bag of a balloon to the much smaller 
basket beneath, and electrons sliding down 
these lines (along their negative direction, of 
course) wonld nal,arally arrange themselves in  
a column larger at  the negative end, especially 
as these lines are tllemselves falling towards 
the center line of the discharge. I n  this case 
wo~ild not the phenomenon simply show the 
pinch effect in gaseous discharge'i 
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M R .  IIAKSON'S TIIEORP OF GEOLOGICAL CLIMATES 

MR. A~AKSON'S theory of geological climates 
has been commended latterly in the columns 
of SCIENCEand elsewliere, and it may be de- 
sirable to point out why i t  is nnsatisfactory. 

The thcory as set forth in Mr. Manson's 
cominunication to the Tenth International 
Geological Congress, in Mexico, in 1906; is 
briefly as follows: During Paleozoic time the 
climate of the earth was practically uniform 
from equator to poles, and torrid temperatures 
were everywhere maintained by heat derived 
froin the earth and warm oceans; the heat was 
preventecl from radiating into space and being 
lost by a blanlict of clouds surrounding the 
whole earth. Recognizing that the heat 
brought to the earth's surface by coslduction is 
not enougl~ to keep up a high atmospheric 
teruperature, Xr. Manson thinks that much 
heat was made available by the erosion of the 
land and by hot springs, volcanic eruptions, 
etc. Let us calculate how much heat can be 
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