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The groiT,t,l of absuact scielrce in tllis coulltry is 
I 

l)erha1)s 110 bet ter  illustrated than  b y  the  advance 

partments of mathematics.  I t  is ollly a few Years 
sillce Prof. Peirce \vas abou t  t he  only person in the  

UIlited States llelil a alllollg t he  original I 

mathematici,?ns of t he  world, lirhile to-clay there are  1I 
ill this coulltry a, of persons ~ ~ l i o s e  llulnber jvritings 

are destilled to  ralllr the  classics, aucl a jourllal 

of matliematics of t he  highest raid; is published under  
tile auspices of t he  Johlls Hol)lrias 1:niversity a n d  sus- 

tailled allllost e l l t i r e l ~ ~blr h le l ' i c a l l  colltributors, 
Among the  best  of t he  abstract  writers referred t o  is 

klr. Tvillian, ivllo has beell llitllerto best lrlloivn 
b y  his ticlal researches, bu t  is 11o~1~ engaged in investi- 
gations o n  the  mathematical  principles of meteoro- 

logy. H i s  latest morli, just publisiled by tlie Coast  
Survey, is now belore us, a n d  although i l o n l i ~ l n l l ~ ~  coil-
sisting only of researches o n  Cyclones, Waterspouts 
a n d  Tornadoes ,  is in reality a valuable contribution 
to the  theory of s tor~l ls  ill general. 

T h e  Board of Directors of t he  Ohio  3Iechanics' 
" 

SCIENTIFIC  SOCIETIES O F  WASHINGI 'ON.  

THE BIOLOGICAL SOCIETY, \ ~ A S I - I I N G T O N . - - S ~ ~ ~ ~  
our last report the following papers have been read: 
"Roan  hIountain, North Carol~na,  and its Flora," by Prof. 

J. W. Cl~ickering, Jr.; " Notes on the Flowering of Sola-
~ t z ~ n lrosfratz~nzand Cassia charnaecrista, wit11 illustra- 
tionr," by Prof. J .  E .  Todd ; " A Critical Review of Giin- 
ther's Ichthyology," by Prof. Theotlore Gill ; " On the  
hlortality of Marine Animals in tlle Gulf of hIexico," by 
Mr. Erns t  Ingersoll : " A  Statistical View of the Flora of 
the Ilistrict ci Columbia," by Prof. Lester F. Ward.  It is  
to be regretted that the a l~sence  of our  Washington cor- 
respondent from the meetings deprives us of abstracts 
of these valuable papers. 

THE ANTHROPOLOGICALSOCIETY.-- Tlle Constitu- 
tion of this society, now in its thjrtl year, maltes it ob- 
ligatory upon the President to prepare a t  the commence- 
ment of each year, a summary of the transactions of the  
ol-ganization during the past year. A t  the close of the 
first year, the Presitlent overloolted this fact, but made 
a ~ n l ~ l eamends at  the commence~nent of the third year by 
preparing a pamphlet colltainlllg both annual addresses, 
and copious abstracts of all the papers that  had ever been 
read. 

Since our last report, the folloivinp papers have been 
read,:, " T h e  Savage hIind in the l'resence of Civiliza- 

. 
The  design of the first named paper was two-fold : 

firstj to show that  t h e  lJresence of other peoples better 
furnishetl and skilled in some respect had aiways oper- 
ated as  a stimulus in the onward Illarch of ciT~ilizatioll ; 
and second to draw attention to the fact that  in the  
"e"t"""t of the Indians, Chinese, and Negroes, '1'' pile-
nomena of the past history of civilization were being 
re-presented, T h e  two latter papers were recitals of 
exceedingil' interesting India11 mytlls, Dr. Fletcher, 
\vlio is associatttl \\.it11 Dr.  Billings in publishing " Index 
hrec\icus," llaving- co1lectetl all that could be  gacherecl on 
the subject of prehistoric-trepllining, from tn70 jrehrs reatl- 
ing, g-bve an elaborate summary of his investigations, 

tile ~ h ~:nn~ ~ i\lyth," by kev. d ~ ~ J ,oivell~ l)orseyo 

THE1'1-IILOSOPHTC~~LSOCIETY 011 WASHINGTON.- 
T H R  SPECTROPHONE.-At the 198th meeting of the Phil- 
osophic;rl Society ot Washington, Prof. Alexander Graham 
lie11 communicated the allnouncement of his discovery of 
tile Spectrol~l~one, t h r  latest outgrowth of the Photophone. 

In a paper read before the American Association for 
tlle Advancement of Science, in which he announced the 
discovery of the photophone, Mr. Bell ventured the pre- 
diction that prollnbly all matter would be found to pos- 
ses sonorous properties of the  same nature as  those 
manifested by the tiiscs usetl in that  instrument, More 
recent investigations in Europe with gases and licluicls 
have fully verified this prediction. Any liquid or gas  
placed in a test tulle and exposed to the action of a beam 

Insti tute have  organized a De$cri.tiiieiii of S c i ~ ~ i i c eof light condensed upon it by a 
t-riiil' ili.fSHfor the  purpose of increasing tile usefulness 
of t he  Insti tution.  A Section of l l echan ic s  a n d  
E i lg i l~ee r i i~g  of Professor H.under tlie chainnaaship 
T. Eddy,  a n d  one  of Chenlistry uncler Professor F. 
ITr. Clarli, have been arranged, hIeetings for tlie 
public rliscussion of' scieiltific subjects will be  held 
once  a month ,  aacl various other arrangenlents a r e  in 
progress which will c o n t r i b ~ ~ t e  to  t he  success of t he  
preseat  a t t empt  t o  provide increased facilities for 
techaical  a n d  sciei~tific education for the  youths of 
Cincinnati. 

lens can be made, by 
means of an interrupter, to emit rnusical tones. This  has 
been s I l o \ \ ~  by Prof. Tyndall in his memoir, to the  Royal 
Society, on Radiant IIeat. Soine substances thus enlit 
feeble sounds, others stronger ones. Iodine vapor, Ni- 
trogen Oxide and Bromine give very loud sounds. I t  is 
found that those sul~stances which emit loud sounds are 
those which absorll heat in a high degree, and among 
these lamp-11lacl; 1s especially remarltable. I t  has been 
questioned whether such sountls are provolted by the  
luminous Fays or by the dark ones. M. Mercadier ex-
pressed the belief that  the inciting rays are the red and 
dark ones. This let1 MI-.Bell, with tile assistance of Mr. 
Sulnner Taintor, to erperirnent with the sonorous proper- 
ties of Carbon Ilisulphide, actuated by the light of the 
Spectrum. 
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IVheti lamp-11laclt is exposed to tlic action of tlie ligll! 1 
of t h e  spectrum it is found to give n sonorous resllonse 
to  all of its rays a s  far a s  the  mitltlle of rile violct, and  
~ j e r h a ~ ~ s  T h e  intensit!- of tlie souncl, hoivever, 1be)-ond. 
varies reniarltably in tliKereni parts  of tlie spectrum. 
Taltirig t h e  rays successivel~- i'rom riifi'erent parts, from it h e  violet towards  t h e  red, tile sountls I ~ e g i n  very feeljly 
and  increase in intensity, reaching a m a r i ~ n u m  in t h e  ul- 
t ra  retl. Beyond that  point they sutldenly cease. Tile  
illcrease of intensity is very gradual ,  t h e  decrease very 
sudden.  

Other  substances lia7-e been esperiinenLed I\-ilh, and 
while eshibiting s ~ ~ n i l a r  proprrlies, each li-cs a range of its 
oivn. Porous a n d  fibrous substances give loud sounds. 
Thus,  common wool or n srstecl a re  foiund t,o h e  very 
sonorous, but  the  sountl; a re  fromohtaiiletl ~ v h o l l j ~  the  
visible parts  of the  spectru;n a ~ i t l  ha\-e t l ~ e  r n a ~ i m u m  in- 
tensity in the  green. 111 all sui~stat!ces tried sucaess has  
resulted, h u t  nearly all have a very short  range.  

In  experimenting \vilh tnore liomogsneous s u l ~ s l a n c e j  
of simpler constitut.ion, still niore tl-Snr'e results nri= 
obtained. T h e  rays oT tlie spectrum are jiassetl t h r o u g l ~  
su l l~hur ic  ether. Outsitle of tlie ul tra  retl is a very ilrrr- 
row halit1 which cause s3un:ls n.'?lle tlie ocller parts  
fail to  produce tliem. Hytll-ogm ~peroxitie giv5s so i~ i lds  
a t  several placzs n.holly wi t l i~n  tile visil~le 11x1-IS of tlie 
spectrum, a n d  these places are fount1 to coiiicitle n-it11 
t h e  posi t io~is  oT tlie 11ani.s of tha tknon-11 a b ~ o l . ~ , t i o ~ i  
substance. T h e  same is Tounti to  h e  true of Kitrogzn 
Oxitle and  n solution of Arnn~oii ia ,  Sulljhate oi Coljper, 
a n d  many other substances. Tlie  :eiier;il I;L\\- tlec'ucecl is 
t h a t  sazc/rds anre ji.atJui-eid l i z  sn6s?izizi-i~41, c'hc i.iys: r / i ~ ~  
fzuhich22 n b s o ~ h s .  

T h u s  a lcind of spectrum anal! sis can hc: obtained 
through the  intermecliation of sounil. 'The principal 
1-alue of the  sp-ctroljiione, AIr. Bcll i~elieves, n-ill be  
found in the  investigation of absorption 11;riids in the  
ultra red part of the spectrum. 

Mr.  \VilIiam B. Taylor inq:~ircd \vI~etl~:r the  sounds  
o'nser~-ed f rom tlie two ahsorption l~ant l s  of ammonia,  
sulphate of copper, were octaves. AIr. Eel1 replietl tha t  
this  cluestion hat1 not a s  )-el bee11 investijiatcd. 

Mr.  G. Brown Gsode  read partions ot a p.i!,er oil tilt  

t l~eories !lie rnetliodic:~! tleduction of ~ l i i c h  requires the  
highest po\vel:s,oi in~t l ie~ l ia t ica l  he lias found by aiial~-sis, 
n i,ultl of ~ n t u r t ~ o n ,  with the  seci~rl ty of  instinct, n-ithout 
tlie llelp of a single matliematical formula. 

T h e  electrical researches of I;aratla!-, altllougli eii?brac- 
iiig a great  n u n ~ l j e r  of :ll)ll;~~.iiltl\. 111i1iute and  tliscon-
nectetl questioiis, all of cvhicii lie h:is t r tatet l  with the  
s a m r  careful attentioa ; i ~ i t l  conscie~lt iousntss ,a r e  really 
always aiming a t  tn-o funtinmental 11rol;lems of  natural  
pllilosol~li~-, the  1i;iture of physi- the one inore ~ e g a r t l i i ~ g  
cal forces, or ~f t'orczs \\-orl;i~lg : ~ t  a ciistance ; the  other ,  
iri the  s a m e  n-ah-, iegartiino; clirinical forces, or those  
11-hich act  from ~l io lecr~ lc  theto molecule, anil rel?tion 
betlveen these ant1 tile first. 

T h e  great  funtlan~ental  i ) r o l ~ ! e i ~ ~  nliich F a r a h > -  calletl 
LI;, aliew for tllscussioii \ \ a s  t h e  esistence of forces n o r k -  
ing tlirectly a t  a t l i s t a ~ ~ c e  ~netiiuiii.\vithout an>- intervenil~g 
During tlie last a11d tlie ljegimiing of tlie ljresent century 
the  ~not le l  after tile libeuess of n.liich nearly all pliysical 
theories liatl I ~ e e n  fornled \vas tile i o ~ c z  of gravitation 
actiiig hetween tli: sun ,  tlie planets, ant1 tiieii- satellites. 
It is icno\vn iio\v, wit11 n ~ u c h c a n t i o n  anti e\.en reluctalice, 
Sir. Isaac Xewton 11imsc-lt p r ~ p ~ s e t l  his grand hypo:I~esis, 
nhicl i  was destined to beconre the  iii.:;t g rea t  and  im- 
posiiig exa~iiple,  illustratirig the power of triie scielitilic 
method ,  

1:iit then came Oerstetlt's tlisco\-ery of the molioiis oT 
magnets  untler tile ir;fiueuce oi tlcctric- currents. T h e  
Toi-ce actilig iii these p i ~ e n c r n e n ~h:itl n new ant1 very 
singular character .  Tt s e e m c ~ l  ns i f  it 11-ould tIri\-e a 
s i~ ig le  isolated pole of ;I magnet  in a circle arounti t h e  
wire cont1ucting the  cul.reilt, 01)and  on \vitIiout enti, never 
coining to rcst ,  17arzt?;~ysaw tha t  a ~ i io t ion  of this itintl 
could not 1,e ~jrotlueetl Ily any  force ot at t ract ion or  re-
pulsion, \vorl;ing fro111 point to 1jriii:t. T T  tlie current  is 
ab le  to i~ ic rease  he 1-elocity of he ~n:i,gilet, t11e iiiagnet 
must  react on tile current. So h e  made ~11e esljeriliient, 
and  tlisco~-ered inducetl currents  ; lle traced tile111 out  
t h ~ o u g l l  all the  I -a r~ous  conditinns 11:ider which they 
ought  to  appear. 1Ie ccinclirtletl tl1:it soruew!ii-re in a 
part of tilt sp;lce traj-ersetl by niagiietic force there e:.;is:s 
n peculiar s tate of ttnsioli, ailtl tliat t v e ~ y  cliangz of this  
tension l~rotluces electroinoti\.z force. Tliis u~i l inown 

s1i7ortl-fish and  its a l l~es ,  \vliich paper \\.ill be l~ul~lis l iet l  l iy l~o~l ic t ica lstate lie callctl provisio~ially tllr electrotonic 
in full in the next annual  repori o l  tlie U.  S. Fish Corn- state, alitl lle \\-as occuj~irjtl f o r  years ;rntl years in fintl-
~uission.  ing out  wliat was  this rlectrotonic state.  H e  tliscove~.ed . -_I_o_- a t  first, in 1838, tile c'ielectric -!~olarisation of electric in- 

sulators, subJect to elcctric io ic rs ,  Such I~otiies sliolv, 
O N  THE AIODERN I>ET7ET.O1'lIENT O F  l ' ,il(A- under the i n ~ ~ L l e l l c e  ibrcLs,  11lie110111enn per- of  electrir 

DAY'S C O N C E P T !  OX OF FLEC'I'lXICJ'I'Y :.; 11)- soil 1ro11 u~i t le r  tlie fectly an:ilogous to  those e s i ~ i l ~ i t e d  
inlluence of the  magnetic force. Ele\.eri years later, in 
I <;do.he 11~;~s illat-al~lt: to tlemonstrate t.lir~t all ~ ~ o n d e r a l ~ l e  

7'11e majority ol  Fa~.a:!ay's own rcsearclies \,;ere con- ter is n-icijinetjzeci under tile inilile~lce of suiiicitntly in- 
nected, directly or intiirectl!-, \vitIl qt!estions regarding tense magnetic ioi-ce, ant1 a t  tile s;lme time lie d i s c o ~ r r e t l  
the  na ture  of electricit!', and  liis ~ n a s t  anti ~ l i o s t  the  p h e n o ~ i ~ e n a  di ; imagntt is~ii ,  ~vhicl i  1nt1ic;lttd tliat 

82, 

i ~ i ~ p o l - [ a n t  of 
renot\med discoveries la)- in this fieltl. 'i'ne facts  ii.lii,c]~ e\-en sl.are, dtvoid of all po~itlerable n ~ a t t c r ,  IS magnet-
he has  found arz ~u1:versally l ; l~on~n.  I\'e\-elt!leless, the  izahle ; ;ir,tl non- \\-it11 c:ui:e n \voncla.f~rlsag ]city ant1 ic-
fundamental  conceptions 11)- ~ v h i c h  Enladay Iins 11:en let1 teIlectu;~l j~iecision Far;i'lay performetl i i i  Ris brain tile 
to these much-ndlniretl d~sco\ -e r ie i  ha:-e not been re- ~ v o r k  of a gi-eat 1l:atlir111;rtii.i3n \vitliout using a single 
ceived \vith nlucli consi t ier~tioi i ,  1-[is 11ri:lcipal all11 \vas matliematical Icrinula, l i e  sn\\- xiti1 his nii~itl 's eye t h a t  
t o  express in his new conceptions only f;~cts, \villi ttie by these systems of tensions ant1 pressul.es !~roduced 11y 
least possible use of  i ~ y l ~ o t l ~ e  ant1 forces. tlie tlielectric anti ~iiagiletiz polarisation of space \vliich iral su l~s ta~icr j s  
T h i s  was really a progress iu general sciei:t~iic metliotl, surrountls t l ec~r i i i t t l  l~otiies, magnets  or \\.ires co i i t iuc t i~~g 
destined to purify science fro111 tile last rrliina1itsof rneta- electric c u r r t n i ~ ,  all tl-ie pl iei io~nena of electlo-static, 

ailtlphysics. KO\\, t h a t  t h c  n~athematic. i l  interpretritions of mzgnetic, electro-nuagne~ic attr;iction, ~rel~ulsion, in-
Faraday ' s  conceptions regartling tile nature of clectl-ic 
ant1 magnetic force lias been gi\-en by Clerli hlasn.el1, \ ~ e  
see Ilow grea t  a degree or exactness aritl precisisn Tvas 
really liiddcn behind his ~vort ls ,  n~hicl i  to  111s co~iterupor-  
aries appeared so  v:lgile o r  o11sc.ure ; and  it is asto~iishi l ig 
in t h e  highest to s:e wliat a large number  of general 

:'T h e  Fa,.adxy L x t i i r z ,  de!iv:-e I h::>r- t h :  1"cllon--.of t h e  C h e l i ~ i ~ a l  
So:iety in t h e  ' r h - l t r s  o f  t h s  R~,rxlI n . : i t l ~ * i ) : ~ ,o a  L ' ~ I : . . I ~ ) - .  I p r l l  3 t ~ ~ ,1 
r831 ,by  l 'r~feij3r.H:l~i~io!tz .Abitv.a:t r:vlj: i > y t t12  3 3 '10.. 

tiuc:io~i coultl h e  erplainetl, witliout rcferl-ing a t  ail to  
folces acting tlirzctlj- a t  a tlistance. T h i s  xrrs ilie part of 
his pat11 \\here so  fc\v could iollon- him ; p e i l ~ a p sa Clerk 
M;ixivtIl, a s e c o ~ ~ t l  liian of the  same polver ant1 i~itlelientl- 
elice of iiltellect, \\..is necessary lo  reconstriicl in the  nor- 
mal iiiethotls o l  science the  grea t  I~uilding, the plan of 
\\rhicli Faratl;l!- had conceivstl in his ~nincl and at tempted 
to make  visible to  his contemporal-ies. 

Nerertheless the  a d h e r a i t s  of direct a c t i o i ~  a t  r tlii-
tarlce have n o t  yet ceased to  search for solutions of t h e  


