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THE INTERNATIOlVAL COlVFERENCE 
FOR THE DETERMINATION OF THE 
ELECTRICAL UNITS. 

AT a meeting of the electrical congress, Oct. 
5, 1881, it mas recommended that the French 
government should invite the other powers to 
constitute an interilational commission to dis- 
cuss the following points :-

1. To  determine for practical science the 
conditions which a columri of nlercurr should 
fulfil in order to represent the electrical unit of 
resistance. 

2. To determine upon a definite standard of 
light. 

3.  To arrange a systematic and universal 
plan for studying atmospheric electricity, ter- 
restrial magnetism, and the exchange of in- 
ternational observations. 

I n  accordance with this recommendation the 
French government communicated with the 
other powers ; and representatives appointed 
by the various governments assembled in Paris, 
Oct. 16, 1882, at  the residence of the foreign 
minister. A t  the first meeting there were 
forty - seven representatives present, among 
whom mere Helmholtz, W. Siemens, Wiede- 
mann, Kohlrausch, Fr6hlicl1, Lorenz, Dumas, 
Rlascart, Tacchini, and Weber. The repre- 
sentatives from Great Britain and the United 
States had not been notified in time to attend 
the opening of the conference. 

Upon organization, three committees were 
formed, -one upon electrical units, one upon 
earth-currents and lightning-rods, and another 
upon a standard of light. A t  first the time 
of the coilference mas largely devoted to dis- 
cussions of the best methods of determining 
the unit of electrical resistance. Various sug- 
gestions were made in regard to the limits of 
accuracy, and to the necessity of repeating 
the observations already made at  different 
places on the earth's surface, in order to elim- 
inate the errors due to locality. M. Broch 
of Norway suggested that the calorimetric 
determinations of the ohm should be care-
fully made ; this method being the most direct 
one, although it required a precise value of 
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the mechanical equivalent of heat. Sir W. 

Thomson and Helmholtz pointed out that the 
heat method depended upon the measurement 
of current, and could only be considered as 
a method of control. &IN.Lorenz and Roiti 
presented papers upon the determination of 
the ohm, and Wiedemann gave a bibliography 
of the subject. After hearing the careful and 
minute discussion of the subject, the following 
resolutions were adopted :-

1. The commission consider that the deter- 
millatioils made up to the present time are not 
sufficiently concordant to allow the value of 
the ohm to be fixed. 

They believe that i t  is necessary to continue 
the researches upon this value. Although they 
do not advise observers to restrict themselves 
in the choice of methods, they consider the fol- 
lowing methods particularly adapted for exact 
determinations :-
a. Induction of a current upon a closed cir- 

cuit (Kirchoff) . 
b. Inrluction by the earth (W. Weber). 
c .  Decrement of moving magnets (W. 

Weber) . 
d. Apparatus of the British association. 
e .  Methods of M. Lorenz. 
I t  is also desirable to determine the ohm by 

the quantity of heat evolved by a given cur-
rent, using this method as a control method. 

2. I t  is thought desirable that the French 
government should take the necessary steps to 
prepare certain standards of resistance, which 
can be placed at  the disposal of scientific men, 
in order to compare their values. 

The commission was, a t  first, of the opinion, 
that when the results of the different observers 
reach an approximation of miUo of the trne 
value, the value of the practical unit of resist- 
ance should then be fixed. After n1~1ch dis- 
cussion, it was felt that no decision upon the 
limit of accuracy could be reached a t  present. 
Mascart then described the methods adopted 
for the study of atmospheric electricity. Sir 
W. Thomson showed that it was important to 
malie observations upon the air in a definite 
enclosure, or, in other words, upon the air 
itself. Helmholtz in this connection remarked, 
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that one of his students had shown that tlie 
electrification of tlic air in tlic interior of n 
laboratory conlcl be rcaclily l,crceivecl. Thoin-
soil the11 gave a short description of tllc kind 
of room ancl the clisposition of its nalls which 
would be desirable in an observatory for such 
researelics. Tlie commission coiicl~icled to  
rccoinmencl to the ~ a r i o u s  gm-crnmciits rcgu- 
lar observations on atinosplicric clcctricity. 

A11 interesting discussion upon lightniiig- 
rods then followed. Helmholtz saicl, that sta- 
tistics in regarcl to strolies of lightning ancl in 
regard to the effect of vaiious kiiicls of light- 
ning-rods were about to be collcctecl in the 
pro~ince  of Scllleswig-Holstein, the l~osition of 
this province between two seas being l~articu- 
larly advantageous. I t  already had appeareel 
that the country is more exposed to strokes of 
lightning than the cities, and that in villages 
the public buildings were more frequently 
strucli than the houses. He  also remarlied, 
that the acnderny of Berlin had recommeiiclcd 
the employment on telephone-lines, where they 
enter lioases, of a lightning-protector, consist- 
ing of two little spheres very near each other, 
one of which is conncctecl to the line, and the 
other to the earth. 3%.Lndewig of Germany 
gave some statistics in regard to dctmage to 
telegraphic anel telephonic apparatus in Gcr- 
many cliiriiig the period from April 1, 1581, to 
Aug. 20, 1881. During this time there hacl 
been 2,301 storms ; and these hacl procl~~cecl 
2,165 cases of clamage, more or less serious. 

I t  mas clebatcd whether a set of questions 
in regarcl to the perturbing effect of storms 
up011 telegraphic a1)paratus should be issuccl. 
After much discussion, a sub-corninittee was 
formed to formulate a set of questions. Among 
the members of this committee were IIelm-
holtz and Mascart. Tlie question of the ob- 
servation of earth-currents was then taken up. 
It was regretted that the existing telcgraph- 
lines running north anel south, 2nd cast ancl 
west, could not be utilized for the observation 
of earth-currents. The prcssule of busi~icss 
usually prcventccl Illis. Ai. Blavier pointed 
out, that the earth-currents are generally too 
feeble to be observed on telegraph-lines which 

arc in operation. Norcover, the polarization 
of the earth-plates of tlic battcry ~voulcl carlse 
trouble. Mascart, in reply, saicl that he 11acI 
noticecl tliat tlic maximum clistarbance was 
reacliecl slowly, through a period of several 
claxs, and diecl ocit also slowly. EIe therefore 
tlionght that existing tclegrapliic lincs could 
Ire nsccl, theiiot~~itlistai~diiig ol>jcctions of 
M. Elavicr. EIc proposccl that obscr~ations 
shoulcl bc iiiacle upon lincs rescrl-ccl for the 
purpose, anil also on existing tclcg~'al>liic sys-
terns. A question arose upon the le11gtl1 tliak 
these lincs shoulcl have. Helmlloltz rcmarliccl, 
that one could ~ n a k e  observations on lines 
from one to two liilon~ctrcs in length. It 
woulcl be necessary, liowever, to shun the 
effects of l~olarization of the clcctroclcs. I l e  
thought that special platcs surroui~clccl by per- 
oxide of manganese might be serviccablc. 

The coinmissioi~ in general ~ ~ c r c  in aceorcl 
on tlie necessity of organizing a systeinatic 
stncly of earth-currents up011 telcgrapliic lines, 
or a t  least rccorcls of these currents on the clays 
specifiecl for observatioi~s by the international 
polar expeditions (the first ancl fifteenth of each 
month, from Scl~tembcr, 1882, to September, 
1883). I11 a general cliscussion wllici-1 fol- 
lowed, upon lightnii1g-coiicluctors ancl electrical 
storms, I-Iclmlioltz expressccl his cloubt abont 
the efficacy of extent of contact of lightning- 
conductors with tlic earth, ancl tlic varied 
natrirc of tlie plates en~ployecl. M. Van cler 
&Iensbrugglie (Bclgiiim) spolce of the desira- 
bility of studxiug tlic nature of lightning clis- 
charges, especially that tcrinecl ball-liglitning. 
Mascart replied, tliat he did not believe that 
cases of ball or globular lightning were we11 
sobstantiatcd. I t  might happen tliat i t  was an  
ill~lsion of the senses, and could therefore be 
relegated to l~hysiologg- rather than to l~ligsics. 
The commission then cliscossed tlie qucstion 
of studying the best conditions for tlie cstab- 
lisliment of an intcrnatioiial telcinetcorogm~~liic 
sxstem. nliicli ~ o n l d  pcriilit varioas stations in 
different countries to comni~inicate contiuoous- 
ly nit11 each otlicr. Tiicy clecicled that i t  ciid 
not appear that the time liacl come for tlie 
estnblishmcnt of such a system; but they ex- 
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pressccl the opinion that such n system wo~~lcl 
be l~ ig l~ ly  clcsirable. 

Thcn followed a long cliscussion upon the 
stanclard of light. I t  mas generally granted 
that a mhite light was d ~ ~ i r a b l ~ .  JVicclemann 
remarked, that a fine gauze saturated with the  
spirit of twpcntine, burning in oxg-gcn, gave 
a vcry ~vliite light. Sicmens proposed to ern-
ploy a current of oxygen passing through a 
carburettecl hyclrogen, maintainccl at  some 
fixed temperature. One conltl thus obtain a 
constant mixture which woulcl burn with n 
white flame. Helmholtz thought that i t  ~voulcl 
be extremely difficult to procluce a mixture 
of air ancl carburetted 111drogen in conslant 
proportion, ancl to regulate the tempcrature. 
Dumas thougllt that the late experiments of 
Violle upon tlie light emittecl by melting plati- 
num miglit solve the problcm. The point of 
f~lsion of a body scemecl to him to be as good a 
fixed point as could be wished. EIc invited the 
commission to view the esperinlents of Violle. 

After witnessing the experiments of Violle, 
the members of the commission appearecl to 
think more favorably of Dumas' suggestion. 
Professor Leblanc, who has hacl charge for 
nlany y a r s  of the photometric cletermin a t '  lons 
of Ihe lighting-gas of Paris, was invited to 
explain his rncthocls ; ancl the members of tlie 
commission, in turn, were invited to witness 
thc methods in his laboratory. Professor Le- 
blanc statccl his prcfcrences for the employment 
of tt Carccl lamp for photometric cleterrnina- 
tions. He showed that the 13ersonal cquation 
could bc practically eliminated, ancl that clif- 
ferences of tint did not influence the resalts to 
the degree supposed. Sir W. Thomson spolie 
of the advantages of Rumford's p1ioto:neter. 
The followi~ig resolutions upon this subject 
were finally adoptecl :-

a. The conference espress their liope that 

the expt~iments now in process upon the light 

emitted by melting platinum nil1 lcacl to a 

definite standarc1 of light. 


b. Tliey recommend the cinploj-ment of the 
Carcel lamp as a seconclary stanclard, this lamp 
to be employed with the precautions adopted 
by MM. Dumas ancl Regnault. 

Calidles car1 also be eml~loyecl as a second-
ary stanclarcl, if sufficient care be tnken in 
regard to their constr~~ction ailcl constitution. 

c. They call attention also to the necessity 
of the analysis of' the clifferent couclitions under 
which coml~arisons of light arc made, ancl rc- 
iteratc the opinions, expressed a t  the meeting 
of tlie elcct,rical congress of 1881, in regarcl 
to the necessity of taliing into account tlic 
amount of light radiated from sonrces of light 
in cliffcrent clirections. 

At  the close of the conference, Sir W. Tliom-
son espressccl the opinion that the labors of 
the confcrcnce monlcl stimulate rcscarches dur- 
ing thc comi~lg year ; ancl lie congratulated the 
confercnce upon its important work. 

On the 26th of October, Presidcnt Grevy 
rcceived the members of the coinmission a t  
t l ~ cPalais c17E1ys4es ; ancl, after a reception by 
MinisterCoch6ry, on the afternoon of the same 
clay, the confercnce was acljournecl to the first 
&Ionclay of October, 1883. 

O N  T H E  P H Y S I C A L  CONDITIONS U N D E R  
W H I C H  COAL WAS FOll114ED.l 

THE mode of formation of coal has been 
much discussed, and various thcories have 
been promulgated in regarcl to i t ;  bnt the 
peat-bog theory, as it is callccl, has bcen 
generally acccptecl. This is t l ~ e  view, that coal 
is t l ~ e  resiclnal l~ydrocarbon of plants ~vhich 
have growl wherc their remains are found, 
ancl that i t  l ~ a s  been formecl prccisely as pcat 
accninulatcs in marshes at  the present clay. 

So great has been the harmony of opinion 
on this subject, that i t  wonlcl a t  first sight 
appear unnecessary to renew clisctlssion 011 a 
question that had seemed to be clefinitely and 
l~ern~anently The calm of geological settled. 
opinion which has pievailed on the coal-ques- 
tion has, l i o~ever ,  been recently disturbed by 
a very voluminous ancl 1)ainstalting discussion 
of the mode of fornlation of' coal, by M. 
Grand'Enry, ~vhicli occul~ies nearly 300 pages 
in the i l ~ ~ n c t l e sdes nzilles for the prcsent p a r .  
111 this discussion the t h e o ~  is aclvocatecl, that 
the carbonaceous matter forming beds of coal 
has been tlerivecl from plants, but plants trans- 
ported fYom their places of growth, ancl cle- 
positcd at  a greater or less distance in the 
bottom of water basins. 

1 Rend brforc the Kational ncndetny of sciences at its semi-
m n u a l  mectiug in Kew Yorl;, Nov. 14-17, 1883. 


