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h ~ ~ ~ ~ i f i ~ . ~ t i ~ ~ ~course, uponalko clcpendi, of 

t h e  d is tance  of mi r ro r  frorn t h e  lens. 
T h e  apparnt,us h a s  been especially hc lpful  in 

m a k i n g  ~apic l ly ,  a n d  t o  scale, accu ra t e  draw- 
ings  of insect  wings, mouth-par ts  a n d  t h e  lilre. 

O n e  s tudent ,  who was  also working in v e r b -
b ra t e  zoology, fountJ i t  of the greatest  service 

in inaking fro111 negatives enlarged drawings  
of the a r r angemen t  a n d  disi,ribution of t h e  
scales of var ious  reptile?. Cut in addi t ion  to 
th is  out l ine  work it i s  also perfectly feasible 
t o  u se  i t  w i th  lnorc  detailed drawings  f rom 
microscopic prepara t ions  if the room be  well 
darkenc.d. It is q u i t e  possiblc t h a t  a s imi lar  

clcviee h a s  l ong  been i n  u se  by others, but I 
have  fa i led  t o  find a n y  ment ion of it a n d  I 
have, tllercfore, thought  t h a t  t h i s  dcscriptiori 
migh t  be of a i d  t o  sornc. 

Wu. A. Rrrau 

SOCIETIEB /lZID AC'ADCI1II;~A 

TIIE PI1TI;OSOPIITC kT, SOCII,'IY Ol? M ASIIIXCTOX 

THE 655th n i cc t in~  was held November 21, 1008, 
President Bnner in thra chair. Tlrree paper' Mere 
reail a t  this meeting, a s  follon s .  

l'ke Rudinlion Imzc 5 oj Wetnls: W. '171. COBLENT%. 
A kno~\leclgc of tlic 1:tws governing the radiation 

of metals with rnliation in temperature is  of 
interest in connection n ~ t h  the mrrnclous qpecula 
tions offered t o  explain thc. g l e < ~ t  lighi einissivity, 
i. e., the  l q h  lunrinous eficiency of Ihc, new in-
candcsccnt lainps with nict:~l filarnenis. 

Tlte spcaBrr described some r c n ~ l t -  obtained i n  

a n  inve5tigation of the most impoltant .;o called 

conitant, a, of the type which obtainr for a 

" blncl; body " in whicli a - I =4, in Stefan's 

l a ~ v  of total  mdintion. Tlie wbstnnces exnmined 

ve t e  tunqitcn, tantalum, osinium. platinum and 

se.i~aral types of carbon elamenti, n.;n.~Ilp in  the 

form of 110 volt incandescent lan~ps .  ' r l~e spectral 

d i s t ~ i i ) ~ l C i ~ n  \>itti :L
of  energy ma5 ~neab~lreii  bolom-

eter. 


I t  was found tha t  tlrc so c'rlled con3tant, a, 


decicased wit11 lisp in ant1 in 
t c ~ n p e ~ a t u ~ c ,  al l  
cases Iiighcr in calne tlinn tliat of platinum. 

T t  seems Lo be a p l r~s ica l  propeity of metals to  
bnrc n lo\!, reflecting po\ver in the visible, anrl 
eiptvi,illy in tlie u l t r a - r io l~ t ,  par t  of the  spectrum. 
Tl l~ongi~outillc infra-lcll tlii, reRccting po\cer of 
~ n ~ t a l sis ur?iforiuly hlgli. Z'he low reflecting 
pomcr in the risiblr spectrum causes a n  abnor-
nrnlly hiylr rmi-iion in {hi.; ~epion, which, i n  con- 

neclion \tit11 the liigli \alnes of the so called 
constitnt, a, accounts for the 11iglr luminous efki-

cien(3'. 
Althongl~ i t  seems t o  11are bccli overlooked 

Ireretofore, i t  is obvious t11:~ttlic so-called ~ 0 x 1 -

stnnt, a, must decrcuse in value and approacIi 
tl,,t of a bocly," otbcrlvise a ,vould 
be .ttainiLble \I,hich radiation is greater 
tllan tllat of a black hotly a t  tlIe snlrlc tern-
peidturc. 

h'lorn tlie lesults obtained i t  1s evident t ha t  tlre 
ipectial emisbixity function of rl~ctals rnust be far  
nlore con~pleu tlt,rn t ha t  glvcn In tlic W e n  cqua 
tion. Since the c~nisqivlty is  a funclion of the 
reflecting poner, wl~ich  is  a function of the re-
f r a c t ~ ~ ~  aud ol: the coefficient.index abiorpti\re 
whiclr, in turn ,  a r e  functions of the temperature, 
the \vale lengt l~  and the  electrical conductivity, 
i t  13 evident t ha t  the spectral cmiisivily equations 
must contain factors which ill t a l ~ c  account of 
t lleso plrenonic.na. 

Il)efcrn~imntion of Xlrppo? tsE'ledz~re o j  I'o~dz~lu~rz. 
blj the li~lcrferoincter:W. H. BLRCER. 
In measuring the force of glavity by means of 

a swinging pendulum, th r  observation> a rc  neccs 
sarily made nncler v:irying condition.;, i ~ n dthe 
period of vibration of tlie pendulum is conse-
qnently affected by many canseq, and corrections 
have to  be applicd before tlre v:tlne of g can be 
ascertained. O11c of tllr important roirections 
results from the elastic jieltling of tlre pendulum 
support. Several mct2lods 11a\e been iised to  
measure1 the flevure of tllc pendulrlrn support and 
lo  ascrrtarn i ts  effect upon tlre pe~io(l  of tlre 
o ~ c i l l ~ ~ t i n g  of n le thod~pc1i~111111in. l j ~ r ~ c l ~  tlleic 
contains some doubtful assumptions, and t o  avoid 
n l ~ i c h  the nrw plan of employing tlie iiiterfer-
o~nctcr  for mcasuli~ig tile absolute d~rplacement 
due t o  flexure of pcndulurn slippoit was devised 
by Nessrr. Hayford and l'iicher. of tile Coast an4 
Geoclctic Snrxcy. TErr instinnlent used i s  a modi-
fit.tl form of tlie Michelson inteifcrorneter. I n  
obseiving, tlre instrument i s  separated into two 
parts, the main body of the instrument, and the  
i n i ~ i o r  at tarlrcd t o  the pendulum case, each being 
carried on entirely separ:ttr sutq~orts. 

The e~pet i rnents  cairied out by the ~ p e ~ i h c r  
includrd tc>ts of Llrxnrca of botli pendulum case 
and of tlre pier upon which the caw was mounted. 
The pi~placcincnts weie found t o  be inovcment.i of 
iotation. J'or compnr~son t11r static force nlcthod 
nr,xi alqo u v d  in the exgcr im~ntr .  Mcasurcmerits 
of d~?plncement were made wit11 the pcnduluni 
caqc n~onntccl nit lr  % aiious substances betneen tlre 

http:plrenonic.na


foot plates and pier. The  investigations w i th  the  
interferometer are still i n  progress, but  i t  was 
the speaker's belief t ha t  the  resuIts so far at-
tained should show tha t  a'distinct adwnce  will 
be made i n  gravity observations when the  flexure 
i s  determined by  means o f  the  interferometer. 
Construclion of Sciestific I w t r u e ~ e n t s  a?zd Tlzeir 

Adjustment:  F. E. WRIGHT. 
The  paper dealt w i th  t he  importance t o  science 

o f  knowing the  degree o f  accuracy o f  scientific 
results, and the  influence which t h e  construction 
o f  the instrument m a y  exercise i n  scientific in- 
vestigation. 

Under the  head o f  informal communications, 
W .  J.  Humphreys spoke o f  t h e  possible magnetic 
ef fect  on  the  earth o f  wind storms, and o f  the 
recent discoveries made a t  Mt.  Wilson regarding 
sun-spots. 

B. L. FARIS, 

Secretary 

TIIE RTEW BORK ACADEMY OF SCIENCES. SECTIOX 

OP ASTRONOiXY, PHYSICS AKD CREB6ISTRY 

AT a meeting held on  No~ember  16 a t  the 
American Museum o f  Natural History Professor 
D. W .  Hering was nominated for chairman o f  the  
section and a vice-president o f  the  society for t he  
ensuing year. Professor W m .  Campbell was re-
elected secretary. The  follo~ving papers were then 
presented: 
O n  the  Electrolgtic Befinirtg of Iron: E. F.  KERN. 

The  previous work on th is  subject was reviewed; 
first, electroplating iron upon the  surface o f  en-
graved copper plates t o  obtain a hard facing; 
then  the  work o f  Burgess and Hambueschen, o f  
Gee, o f  Neuburger and von Klobukow, o f  Skrabel, 
o f  Maximowitsch and o f  Cowper-Coles. The  elec- 
trolytes which have been most generally used are 
neutral solutions o f  ferrous sulphate or ferrous 
chloride containing respectively the  sulphates 01' 

chlorides o f  ammonium. Smoother deposits were 
obtained b y  the presence o f  magnesium sulphate 
i n  an  electrolyte o f  ferrous ammonium sulphate; 
b y  stirring the  electrolyte; a t  a temperature o f  
60-70" C.  Oxidation retarded b y  addition o f  gly- 
cerine. Precipitation o f  basic salts prevented b y  
adding just sufficient acid t o  clear the  solution. 
The  iron deposited was a hard, brittle, crystalline 
mass, over 99.9 per cent. pure. 

From experiments carried on i n  the  department 
o f  metallurgy, Columbia University, i t  was found 
tha t  neutral ferrous fluosilicate electrolytes are 
not suitable, a s  t hey  are slowly decomposed w i th  
the separation out o f  silica. 

Good deposits wel*e obtained from neutral elec- 
trolytes containing either 8 per cent. iron, as 
FeSO,, or 6 per cent. iron and 3 per cent. sodium, 
as sulphates, or 8 per cent. iron and 4 per cent. 
sodium, as chlorides. W i t h  a current density o f  
10 t o  20 amperes per square foot and a tempera- 
t u re  o f  50" C., t he  electromotive force for t he  first 
solution was 0.8 t o  0.95 volt, for the  second 0.5 
t o  0.85 volt, for t he  third 0.4 t o  0.5 volt. The  
paper concluded wi th  a discussion o f  t he  costs o f  
electrolytic refining o f  iron. 

W.  Cimpbell read a paper on t he  " U s e  o f  
&Tetallography i n  Certain Problems i n  Concentra- 
tion." The  unsuccemful attempts t o  concentrate 
the nickel i n  nickeliferous pyrrhotites u7ere prob- 
ably due t o  the  fine condition o f  the pentlandite. 
Slides illustrating t he  structure o f  ores f rom d i f -  
ferent localities were shown. The  structure o f  
certain magnetic lead ores f rom ldaho mas seen 
t o  be a fine-grained complex containing magnetite, 
quartz, calcite and other gangue, blende and 
galena, which were deposited i n  about t ha t  order. 
Magnetic separators applied t o  the  zinc-lead mid- 
dlings f rom the  jigs yielded a 1ead.rich concen-
trate which was taken out  b y  the magnets. The  
structure o f  a zinc ore a t  ground-water level, 
f rom h e w  Mexico, mas shown t o  be mainly 
rosettes and compact masses o f  specular hematite 
w i th  zinc blende i n  the interstitial spaces. The  
following order was indicated: pyrite, hematite, 
chalcopyrite, blende and a l i t t le  gangue. The  
difficulty i n  concentrating the  zinc mas due i n  
part t o  structure. 

W. Campbell read some notes on a " V i s i t  t o  
the Collieries and Iron and SteeI Plants o f  Nova 
Scotia," illustrated b y  numerous lantern slides. 
The  visi t  was made w i th  the  Canadian Mining 
Insti tute during the  summer. The  collieries o f  
t he  Dominion Coal Company a t  Glace Bay were 
first seen, then t he  plant o f  the  Dominion Iron and 
Steel Company. Piers w i th  mechanical unloaders 
for ore f rom Newfoundland; four blast furnaces; 
ore beds for winter stock, blowing engines, etc.; 
two Bessemer converters, t e n  open-hearth fur-
naces; rail mill, rod mi l l ;  coke ovens and coal-
washing plant. At North  Sydney the  Nova Seotia 
Steel and Coal Company has coal and ore piers, 
w i th  t w o  steain Wel lman Seaver Morgan ore un-
loading cranes. Wabana ore f rom Bell Island, 
Newfoundland, averages 55 per cent. Pe. ,4t 
Sydney mines the  various collieries were visited. 
Here are coke ovens and coal washer, one blast 
furnace (200 tons a d a y ) ,  three forty-ton basic 
open-hearth furnaces and one rolling furnace o f  



SCIENCE [N. S. VOL. XXIX. SO.731 

180 tolls 11seil a.: miser. Ingots are  sent to the 
rolling Inills a t  S e v  Glasgow. 

TVrr,r,ra>r C a a r ~ x ~ r , ~ ,  
Sec-reta.rg 

TIIE SOCIETY FOR ESPERIMCXTAL RIOLOGY A S D  

3II:DICIXE 
THE thirtieth mecting of tlie society mas held 

a t  the College of Physicians and Surgeons, Oc- 
tober '71, 1908, with President Lee in  the chair. 

Jf enlliers p,.ese,zt : Ilsberg,  Atkinson, Auer, 
Banzhaf, Burton-Gpiiz, Crile, Dakin, Eviing, 
Famulener, Flexner. Gies, Harris, Jobling, Joseph, 
Icast, Lee, Lerene. Levin, Lusk, Mandel (9.R.) ,  
Meitzer, JCeyer, Iforgan, Noguchi, Opie, Park, 
Pearce, Shaffer, Terry, Van Slyl;e, JT7eil, Wells, 
Wolf. 

3fembers elected: C. C. Guthrie, E. P. Lyon 
and RIazyck P. Rarenel. 

Seie,,tifio P,rograml 
" Studies on the Chemi~ t ry  of Anaphylaxis," 

IT. Gideon Wells. 
'' Further Observations on the Clinical Aspects 

of Remolysis," George W.Crile. 
" The Behavior of i l lanin in Netabolism," 8. I. 

Ringer and Graham Lusli. 
" A n  Important Source of Error  in Heller's 

Test for Urinary Protein," William Weinberger 
(by invitat,ion) . 

" A  Clamp for Direct Transfusion of Blood" 
( a  demonstration), Isaac Lerin. 

"The Further Separation of Antitoxin from i t s  
Associrited I'rotcin in Horse Serum," Edwin J. 
Banzhaf. 

" Multiple Tulnors in I\Iiee>" J. W. Jobling. 
"On Plasrcin," D. D. T'an SlyIre and P. A. 

T.evene. 
"The Action of Bile and Some of i ts  Constitu- 

ents upon I i~ tes t ina l  Peristalsis and tlie Circula- 
tion," Isaac Gtt  and John C. Scott. 

"The Uric ticid Excretion of Kormal $ten," 
Paul  J. Hanzlilc and Philip B. IIawl<. 

biHemolysins in thc Sera of Carcinoiila and 
Syphilis," S. Peskind (by invitation).  

'Authors' abstracts of the papers read before 
tlie Society for Eiperiinental Siology and Xedi- 
cine are publis!ied in the Procccdl,lgs of t7ie So-  
cicty  for. E ~ ~ ~ e r i r n e ~ ~ f u l  Biology rtrzd ILI~rZicine. A 
nun;l:c-r is  issued s l ~ o ~ t l y  after each meeting, and 
costs t nen ty  cents a copy. Copies may be ob-
tained froin the managing editor, TT7illiam J. Gies, 
437 TJ-est 59th Street. Kew Yorlr. 

"The EEect of Instilling Sdrcnalin Chloride 
into the Jiammaiian Eye," R. I T .  Schultz (by 
invitation).  

" Successful Canine Infection ~ i t h  Cultures of 
Leishn~a?zia infantuin (C'h. Kicolle)," Fledericl; 
0. Novy. 

" S e ~ v  Apparatus for TJge in Metabolism FTo~li " 
( a  demonstration), LTilliam 	J. Gies. 


JT ILLIA~~ 
J. G ~ s s ,  
Socretaru 

THE BIOI.OCICAL SECTION O F  TIIE ACADEMY O F  

SCIEXCC A S D  ART O F  PITTSKVRG 

AT a regular meeting of the  section on December 
I, JIr Richard R. IIice, of Beaver. Pa., spoke on 
the "Preglac~al  Drainage of Western Pennsyi-
vania." Mr. Hiee gave a concise suniulary of the 
urork of Carll, Tt'hite, Fouhay, Jillson, Leverett, 
Campbell and Hiee on the drainage of this part  
of the state. As outlined by him, the history of 
tlie region has been a s  follows: I n  the late Ter- 
t iary there existed a fairly well-developed river 
system draining northward into the  Erie basin 
through the upper Ohio and Beaver vaiieys. This 
system was destroyed by the  advance of the  IZan- 
san ice, which dammed the rivers, forming Lake 
Monongahela. The water was thus raised to sue11 
a height tha t  i t  spilled over the divide below 
Wheeling, and the  formation of the  present Ohio 
was begun. I period of uplift followed, during 
\vhich the rivers draining toward the southwest 
cut their channels far  below the present level of 
the river bottoma. During the later pa r t  of the  
Wisconsin ice-advance and following the  retreat 
of the ice, there x a s  a seitling of the  land and the 
valleys were filled t o  a point above the present 
stream level u i t h  glacial debria. B t  the presimt 
time the streams are  engaged in lowering their 
beds in these fands and gravels. 

PERCYE. RAYXOXU, 
Secretary 

TIIC ELISHA MITCHELL GCIESTIBIC SOCIETY O F  TIIE 

UKI\TRSITY O F  KORTI% CAROLIKB 
TFIE 180th meeting of the society was held in 

Chemistry Elall on Tuesday, Sovember 10, 1908, 
7 :30 P.M. The progranl was a s  follo\vs: 

" A  Trip to  buropc for Geographical Study" 
( i l l u~ t r a t ed  with lantern slides), Professor Col-
lier Cobb. 

" A  R.apid Method for Deterinination of Oil in 
Cotton-seecl Products," Professor Chas. H. I-Ierty. 

AI,VIN B. TYIIFECR: 
Recording Gecr.c:arz/ 


