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cleared u p  by subsequent statements given by 
the  authors, but on the  whole the  introduction 
seems very unsatisfactory. 
. Length, angle, mass and  time a re  called 

measurable quantities because these attributes 
(to speak of them briefly) may be divided into 
parts,  which by means of one or another kind 
of congruence, a re  judged to be equal o r  like 
parts,  and  these parts may then be counted. 
This fundamental notion which is due, we  be- 
lieve, t o  Helmholtz, is no doubt the real basis 
of quantitative relations in physics; and i t  
should be remembered that ,  although we fre- 
quently speak of the  measurement of a n  elec-
tric current,  of a magnetic field and what not, 
we never d o  actually measure anything but 
lengths, angles, masses and time intervals. 

I n  the  first chapter,  on electrical units and  
quantities, Vigneron and Letheule make a dis- 
tinction between electromotive force and poten- 
tial difference, which distinction, being largely 
in vogue among electricians and  not being 
based upon the  fundamental conception of 
potential, i t  is a disservice t o  perpetuate. A 
distinction, however, there certainly is between 
the  two, and i t  is, according to Maxwell, a s  
follows : 

When electric charge is transferred from one 
point t o  another work is  usually done. The  
amount of work done depends in general upon 
the  path along which the  charge is carried. 
The  work done in carrying uni t  charge along a 
given path is called the electromotive force along 
tha t  path. 

I n  special cases the electromotive force is the  
same along any two ooterminus paths. I n  such 
a case the  common value of the  electromotive 
force is  called the potential diference between 
t h e  terminal points. 

Now i t  seems to us tha t  no author should at- 
t empt  to  make a n y  other distinction between 
electromotive force and potential difference than 
the  above. I n  particular the distinction between 
the  total electromotive force of an electric gener- 
a tor  and the  electromotive force between the ter- 
minals of the generator should not be confused 
with the distinction between electromotive force 
and  potential difference. One may answer, in- 
deed, that  the practical electrician is concerned 
with the distinction between total and  external 

electromotive forces of electric generators, a n d  
not a t  all  co~icerned with the fine distinction, 
according to Maxwell, between electromotive 
force and  potential difference. This is too true, 
but  this is no reason why electricians should be  
permitted t o  misuse these terms without pro- 
test, for very certainly the  distinction between 
total and external electromotive force of a gen- 
erator has nothing essentially in  common with 
the  distinction between electromotive force a n d  
potential difference in  the  sense in  which Max- 
well uses these terms. 

There is one thing in which we  know of only 
one person (Heaviside) who agrees with us, 
namely, tha t  the  notion of electric potential 
might best be dropped in the subject of electro- 
dynamics, a n d  we a re  convinced that  the  pref- 
erence of most electricians for t h e  term poten- 
tial to  the term electromotivs force is in their 
tongues, not in  their heads. 

W. S. FRANKLIN. 
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discussing in detail the subject of the establish- 
ment of the method of least squares. Profes-
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late James Edward Keeler, of Lick Ob~ervat~ory, effects of railway trains upon the air ; and Mr. 
accompanied by his photograph. The opening C. F. Baker exhibited an interesting collection 
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concluded in the November number. Also the ship.

first part of Kurt  Laves' paper on 'The Adjust- WILLIAM TRELEASE, 

ment of the Equatorial Telescope' is given. Recording Secretary. 

Tables for the observation of the planet Eros 

and an  illustrated article upon that planet by 

the editor, W. W. Payne, together with a DISCUSSION AND CORRESPONDENCE. 


r6sum6 of recent work a t  the Lowell Observa- ARITHMETICAL NOTE. 

tory are important features of this issue, as INthe second edition of the Exercices dJarith- 

well as the usual spectroscopic, planet, comet mbtcique of IIM. Fitzpatrick and Chevrel (Paris, 

and general notes. Hermann, 1900), there is given the following 


interesting application of the binary system of 
SOCIETIES AND ACADEMIES. notation (p. 490). Eussian peasants, when they 

THE PHILOSOPHICAL SOCIETY OF WASHINGTON. have to perform a multiplication, in general 

AT the meeting of the Society on October proceed thus : They divide the multiplicand by 

13th, Mr. 0. H. Tittmann told in an informal 2, and a t  the same time double the multiplier ; if 

way of some of the incidents of the  marking the multiplicand is odd, they discard the unit 

of the provisional boundary between Alaska remainder and mark the multiplier with asign. 

and the British possessions, a t  the head of the This being done as often as possible, the multi- 

Lynn Canal, during the past summer. pliers affected with the sign are added together 

Dr. Artemus Martin read a paper on ' A  to obtain the result. Thus, for example, the 

Method of Computing the Logarithm of a multiplication of 35 by 42 proceeds as follows : 

Number without making use of any Logarithm 
but that of 10 or some power of 10.' The 
method in this paper consists in modifying some 
of the ordinary forms of logarithmic series so 
that the logarithm used in the computation is 
the logarithm of 10 or some power of 10. 

Dr. T. J. J. See read a paper on the 'Sys- 
tem of Uranus.' I t  combines rt statement of I t  is easy enough to construct a similar 
some of the recent results of observations, a process, e. g., for the ternary system of nota- 


