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epitaphs of the seventeenth century,' Sarah 
A. P. Andrews; ' Popular medicine, cus-
toms and superstitions of the Rio Grande,' 
Capt. John G. Bourke ; ' Plantation court- 
ship,' Frank D. Banks ; ' Betrospect of the 
folk-lore of the Columbian Exposition,' 
Stewart Culin ; 'Eskimo tales and songs,' 
Franz Boaz; 'Popular American Plant 
Names,' Fannie D. Bergen. 

A large number of papers were read be- 
fore the Society and discussed by the mem- 
bers present. The first was by Dr. JTTash- 
ington Matthews, entitled 'A Kavaho Myth,' 
which related in detail one of the sacred 
legends of the tribe. 

Capt. R. R. Moten then read a paper on 
' Negro folk-songs,' in which he spoke of 
natural musical tendencies of the colored 
race and reviewed a number of the old 
songs of the South before the war. Negro 
music, he said, might be divided into three 
kinds, that rendered while working, a dif- 
ferent kind for idle hours, and a third and 
more dignified sort used for worship. Capt. 
Moten said the general public had but little 
idea of the old negro music, and that many 
of the so-called negro songs rendered by 
white men in minstrel performances were 
abortions. There were some old familiar 
melodies, however, which were true to 
nature, and full of inspiration. 

A quartet of colored men was present, 
and sang a number of negro songs illustrat- 
ing the points brought out by Capt. Moten. 

Several speakers dwelt upon the import- 
ant  question of the diffusion of folk-tales 
and the explanation of striking similarities 
found in localities widely apart. Mr. M r .  
W. Kewell was inclined to explain such by 
theories of transmission ; wEiile Major J. 
57. Powell and Dr. D. G. Brinton, both of 
whom had papers on closely related topics, 
leaned toward the ' anthropologic ' expla-
nation, which regards those similarities as 
the outgrowth of the unity of human psy- 
chological nature and methods. 

Dr. J. W. Fewkes gave a detailed de- 
scription of the figures in the ancient Maya 
manuscript known as the ' Cortesian Codex.' 
Other papers presented were : ' Kwapa 
folk-lore,' Dr. J. Owen Dorsey; 'Korean 
Children's games,' Stewart Culin ; ' Burial 
and holiday customs and beliefs of the Irish 
peasantry,' Mrs. Fanny D. Bergen ; 'Biblio-
graphy of the folk-lore of Peru,' Dr. Geo, 
A. Dorsey ; ' Mental development as illus- 
trated by folk-lore,' Mrs. Helen Douglass ; 
The game of goose with examples from 
England, Holland, Germany and Italy,' 
Dr. H.  Carrington Bolton ; ' The Swastika,' 
Dr. Thomas Wilson ; ' Folk-food of New 
Alexico,' Capt. John G. Bourke, U. S. A.; 
' Opportunities of ethnological investigation 
on the eastern coast of Yucatan,' Marshall 
H .  Saville ; ' Two Ojibway tales,' Homer 
H .  Kidder. 

The officers elected for the ensuing year 
were : President, Dr. JTTashington Mat- 
thews ; Vice Presidents, Rev. J. Owen Dor- 
sey, Captain John G. Bourke, U. S. A.; 
Permanent Secretary, JTTilliam ?Tells Ne- 
well, Cambridge, Mass.; Corresponding Sec- 
retary, J. JTTalter Fewkes, Boston, Mass.; 
Treasurer, John H.  Hinton, New York, K. 
Y. ; Curator, Stewart Culin, Philadelphia, 
Pa. D. G. BKISTON. 

~ N I T E R s I T YO F  PENSSIIILTTANIA. 

XCIENTIFIC LITEXA TLTZE. 

L e s  o~c i l ln t ions  Clectl*iqzces.-H. POINCAR~, 
3lembi-e de 1'Institut. Paris, George 
Carr6, 1894. 
This work contains, briefly stated, a clear 

mathematical discussion of the general feat- 
ures of the Famday-&Iaxwell electromag- 
netic theory in Hertzian form, and of those 
special problems bearing upon this theory 
which are of particular interest to the ex- 
perimentalist. The mathematical solutiom 
of these problems is compared carefully with 
the results obtained, principally by the ex- 
periments of Hei-tz and of other investiga- 
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tors who have extended the field of the 
Hertzian method of investigation. But i t  
should be observed that the experiments of 
the pre-Hertzian epoch receive their' full 
share of attention, as, for instance, the ex- 
periments of Rowland, Rontgen, and others. 

The work will undoubtedly exert a very 
strong influence upon the future develop- 
ments of the electromagnetic theory, and 
deserves, therefore, more than ordinary at- 
tention. This circumstance shonld, in the 
opinion of the reviewer, excuse the length 
of this review. 

Generul Theo~y.-Poincar6's discussion di- 
vides itself naturally into two parts. I n  the 
first part an  electromagnetic field with con- 
ductors a t  rest is considered. I n  the second 
part the discussion extends to electromag- 
netic fields with conductors in motion. 

The Hertzian method of presentation is 
adopted in preference to the Maxwellian. 
Two distinct differences between these two 
methods should now be pointed out. The 
first difference is essential, and may be 
stated briefly as  follows :-

Hertz described Maxn~ell's electromag- 
netic theory as the theory which is contained 
in Maxwell's fundamental equations ; he 
stated, however, very clearly that the sup- 
pression of all direct actions a t  a distance is 
a characteristic feature of this theory. But 
if it is not a sufficient hypothesis, and if no 
other hypotheses are clearly stated by Max- 
well, then his deduction of the fundamental 
equations which form the heart and soul of 
his theory must necessarily lack in clearness 
and completeness. This is the difficulty 
which Hertz discovered in Maxwell's syste- 
inatic development of his own electromag- 
netic theory, and Hertz obviates this diffi- 
culty by starting from the equations them- 
selves as given, proving their correctness by 
showing that they are in accordance with 
all our experience. 

The second difference is formal only. It 
may be stated briefly as  follows : Maxwell 

considered the electrotonic state, discovered 
by Faraday, as  of Xundamental importance. 
The mathematical expression of this state, 
the vector potential, was considered by him 
as the fundamental function in his mathe- 
matical presentation of Faraday's view of 
electromagnetic phenomena. Hertz, just 
as Heaviside did some time before him, 
considered the vector potential as a rudi-
mentary concctpt which should be carefully 
removed from the completed theory just as 
the scaffolding is removed from a finished 
building. I n  place of the vector potential 
Hertz substituted the electric and the mag- 
netic force as the fundamental quantities. 
This enabled him to state the fundamental 
equations of Maxwell in a more synlmetrical 
form than Maxwell did. 

It seems that it is principally this second, 
the formal, difference which decides Poin- 
car6 in favor of the Hertzian method. But 
there is still considerable difference between 
the presentation of the electromagnetic the- 
ory given by Hertz and that which Poin- 
car6 gives in this book. For whereas Hertz 
proceeded from the symmetrical form of 
&Saxwell's fundamental equations as given 
and by deducing from them and from several 
clearly defined assumptions the general ex- 
perimentally established laws of cdectrical 
phenomena proved the correctness of these 
equations, Poinear6 deduces them from the 
following experimentally established facts : 

I. The energy of the electromagnetic 
field consists of two parts, one due to the 
action of the electric and the other to that 
of the magnetic forces. They are each 
homogeneous quadratic functions of the 
two fundamental quantities, that is of the 
electric and of the magnetic forces respect- 
ively. This experimental relation defines 
the units of the electric and of the magnetic 
force and also the physical constants of 
the medium, that is the specific inductive 
capacity and the magnetic permeability. 

2. Having defined the meaning of mag- 
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netic and of electric induction and of their 
fluxes in terms of the corresponding forces, 
PoincarB states then the fundamental law 
of electromagnetic induction in a closed 
conducting circuit as an experimental fact 
and deduces immediately the first group of 
the BIaxwellian equations. This group is 
nothing more nor less than a symbolical 
statement that the law of electromagnetic 
induction is true for every circuit whether 
it be conducting or not. 

3. Joule's law is stated as  an experi-
mental fact. I n  a homogeneous conductor 
the heat generated per unit volume and 
unit time a t  any point of the conductor is 
proportional to the square of the electric 
force a t  that point ; the factor of propor- 
tionality is electrical conductivity by defi- 
nition. Another quantity is then introduced 
which is defined as the prodnct of the 
electrical force into the conductivity and 
the name of conduction current is given 
to it. 

By means of these definitions, the prin- 
ciple of conservation of energy, and the first 
group of Maxwellian equations, the second 
group, in the form given by Hertz, is then 
deduced. This completes the Maxwellian 
electromagnetic theory for a homogeneous 
isotropic field in which both the mediuni 
and the conductors are a t  rest. 

PoincarB loses no time in commenting 
upon the physical meaning of these eqna- 
tions, but proceeds rapidly to Poynting's 
theorem, which introduces one of the most 
important quantities in the wave-propaga- 
tion of electromagnetic energy. It is the 
radiation vector, as PoincarB calls it. A 
brief remark, however, prepares the reader 
for the good things that are to come. A 
comparison of 31axwell1s fundamental equa- 
tions with those of Amphre shows them to be 
identical except for rapid electric oscil-
lations, when the displacement currents 
(PoincarB does not mention this name, but 
only refers to a mathematical symbol) in 

the dielectric cease to be negligibly small. 
For these no provision was made in Am- 
p8re's or any other of the older theories. 
Here then is the starting point of the radi- 
cal departure of the Faraday-Maxwell view 
from that of the older theories. Hence the 
study of Hertzian oscillations takes us into 
a new region of electrical phenomena, a re- 
gion entirely unexploi.ed by the older the- 
ories, and first brought before our view by 
the discoveries and surmises of Faraday, by 
l\laxwell's mathematical interpretatioil of 
these discoveries ancl surmises, and by 
Hertz's confirmation of Faraday and Max- 
well. 

Hertzian 0scillatio~~s.-It is the study of 
these rapid oscillations which forms the 
subject of the rest of PoincarB's work under 
consideration. 

Sir TVilliam Thomson's theory of the dis- 
charge of a Leyden jar forms a fitting intro- 
duction to this study. It states clearly the 
essential elements which should be consid- 
ered 'in the study of electric oscillations. 
They are the period and the decrement. 
The relation of these to the self-induction, 
the electrostatic capacity, and the resistance 
of the circuit are given by this theory and i t  
was verified by many experiments, espe- 
cially those of Feddersen, who measured 
the period of these oscillations and also 
their decrement by a photographic method. 
But illasmuch as these oscillations were of a 
comparatively long period, l o4  per second, 
they were not apt to furnish a test of the 
Faraday-Maxwell theory. The waves of 
the oscillations studied by Feddersen would 
have been 30 kilometers long and would, 
therefore, have escaped experimental detec- 
tion. 

Hertz was the first to produce very rapid 
oscillations, loS per second ; but since their 
period m s  too short to be measured di- 
rectly, another method of testing the agree- 
ment between theory and experiment had 
to be devised. This was done by Hertz, 
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who measured the wave length (about 3 
metres in the earliest experiments) of the 
waves produced by these rapid oscillations 
by means of the intensity of the spark in 
the spark-gap of a secondary circuit, the 
so-called resonator. The period was calcu- 
lated by the Thomson formula and dividing 
the wave-length by the period gave the ve- 
locity of propagation, which, according to 
the Faraday-Maxwell theory, should be 
equal to that of light, and that, too, both in 
the immediate vicinity of the conductors 
and in the dielectric. A mere sketch of 
these experiments is given for the purpose 
of outlining the plan of the discussion to be 
carried out in the succeeding chapters of 
the book. ~e;.tz's method of calculating 
the period of his oscillators is reproduced 
more or less faithfully and the various ob- 
jections against it discussed. 

Theory of Hertzian Oscillations.-This dis-
cussion paves the way gradually for the gen- 
eral theory of the Hertzian oscillator to be 
talien up in the next chapter. This theory 
can be described as the mathematical dis- 
cussion of the following problem : Given a 
homogeneous dielectric extending indefi-
nitely. This dielectric is acted upon by a 
steady electrical force applied a t  a conduc-
ductor, the oscillator. It is therefore elec- 
trically strained. Describe the process by 
means of which the dielectric returns to its 
neutral state when the initial electrical 
strain is suddenly released. 

The discussion must necessarily start from 
Maxwell's fundamental equations. They 
are in the form given by Hertz, partial 
differential equations connecting the com- 
ponents of the electric and of the magnetic 
forces a t  any point in the dielectric. Hence, 
using the language of the mathematician, 
the solution of the above problem will 
consist in the integration of Rlaxwell's dif- 
ferential equations, whicb, translated into 
the language of the experimental physicist, 
means that the solution will consist in find- 

ing the resulting electrical wave, that is, 
its period, its decrement due to radiation 
and dissipation, and its direction and 
velocity of propagation. It is evident, 
therefore, both to the mathematician and 
to the physicist that the conditions a t  the 
boundary surfaces separating the dielectric 
from the conductor must first be settled. 
To these Poinear6 devotes careful attention. 
A lucid dernonsti.ation is given of the theo- 
rems that in the case of rapid oscillations 
there will be : a. Very slight penetration of 
the current into the conductor; b. A 
vanishing of the electric and the magnetic 
force in the interior of the conductor. c. 
Electric force normal and magnetic force 
tangential to the surface of the conductor, 
etc. 

Then follows a beautiful mathematical 
solution of the general problem mentioned 
above. It is this : The law of distribution 
of the conduction current on the oscillator 
being given the electric and magnetic force, 
and therefore the state of the wave, a t  any 
point in the dielectric and a t  any moment 
can be calculated by a simple differentiation 
of a quantity called the vector potential. 
This quantity is determined fkom the cur- 
rent distribution in a manner which is the 
same as that employed in the calculation of 
the electrostatic potential from the distribu- 
tion of the electrical charge, but on the sup- 
position that the force between the various 
points of the dielectric and the surface of 
the oscillator is propagated with the velocity 
of light. The value of this solution rests 
on the fact that the law of distribution of 
the conduction current can be closely esti- 
mated in some oscillators, as, for instance, 
in the case of Blondlot's oscillator consisting 
of a wire bent so as to form a rectangle in 
one of whose sides a small plate condenser 
is interposed. A special form of this vector 
potential applicable to oscillators whose 
surface is that of revolution is deduced and 
applied to Lodge's spherical oscillator, 
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whose oscillations are due to a sudden re- 
lease of a uniform electrostatic field. The 
solution of this case is complete. The actual 
values of both the period and the decrement 
are expressed in terms of the radius of the 
sphere. The smallness of the period and 
the exceedingly rapid rate of decay of the 
wave are striking. 

This theory throws much light upon 
Hertz's method of calculating the period of 
an oscillator. Poinear6 applies it  also to 
the explanation of the Hertzian method of 
calculating the decrement due to electrical 
radiation and the force of' Poynting's 
theorem is exhibited in a masterly manner, 
although, of course, the calculation for more 
general cases is not as complete as that for 
Lodge's oscillator. 'Blore experimental 
guidance is necessary and will not be sought 
in vain in subsequent chapters. 

Phevzomena of Electrical Resonance.- Wave 
Propagation alovzg a Wire.-Having described 
Hertz's method of calculating the period 
and the decrement, Poincare discusses next 
some of the more important experimental 
researches dealing with these two principal 
characteristics of an oscillating system. 
The ea,rliest method employed in researches 
of this class is that devised by Hertz. A 
secondary circuit, the resonator, consisting 
of a turn of wire with an adjustable spark 
gap is brought into the inductive action of 
the oscillator. The length and intensity of 
the induced spark measures the inductive 
effect between the two. When the periods 
of the two are equal the effect is a maxi- 
mum; they are then in resonance. But 
experiment reveals the fact that the reson- 
ance effect is not as pronounced as in the 
case of acoustical resonance. Sarasin and 
de la Rive (Arch. des sciences phys. 23, p. 
113; 23, p. 557, GBnAve, 1890) inferred from 
this that the oscillator sends forth a com- 
plex wave which, if analyzed in the manner 
of a ray of sunlight, would give a contin- 
uous spectrum. PoincarB, guided by a 

carefully worked general theory of reson- 
ance, ascribes the absence of a strong reson- 
ance effect to the large decrement of the 
oscillator. An appeal is then made to ex- 
periments bearing on this point and the 
subject of stationary waves in long wires is 
taken up. Such waves are produced in 
the same way as in the case of sound waves. 
When a train of electrical waves travels 
along a wire and the leading wave reaches 
the end of the wire it  is reflected there and 
by the interference between the direct and 
the reflected waves stationary waves are 
formed. Hertz's theory of propagation of 
these waves is given, showing that their 
velocity is the same all along the wire and 
equal to that of light for all wave lengths. 
If the view of Sarasin and de la Rive be 
correct then stationary electrical waves 
should have no pronounced nodes and ven- 
tral segments and, therefore, a resonator 
which, unlike the oscillator, gives a simple 
wave of definite periodicity will pick out of 
the stationary waves that component only 
which is in resonance with it. I n  other 
words, every resonator, within large limits, 
will respond to stationary waves and if mov- 
ed along a wire which is the seat of such 
waves its spark will rise and fall in intensity 
every time the resonator passes by a node or 
a ventral segment of that component con-
tained in the complex stationary wave with 
which it is in resonance. It measures, 
therefore, the wave length corresponding to 
its own period and not that corresponding 
to the period of the oscillator. This wave 
length divided by the calculated period of 
the vibrator will give, therefore, a wrong 
velocity of propagation. A mistake of this 
kind was suspected in Hertz's earliest ex- 
periments by which he obtained a different 
velocity of propagation along a wire from 
that in the dielectric. Sarazin and de la 
Rive called this phenomenon, first observed 
by them, the phenomenon of multiple reson- 
ance. It is undoubtedly one of the most 
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important discoveries in the region of Hert- 
zian oscillations. It was probably ( l ) Poin-
car6 (his modesty prevents him from men- 
tioning this fact) who first recognized its 
full value and detected its true meaning. 
H e  devotes a large part of the present work 
to the discussion of this phenomenon and 
every serious student will appreciate heart- 
ily this very interesting feature of the noble 
work before us. Briefly stated PoincarB7s 
explanation of multiple resonance is this. 
Ordinarily the oscillator has a large decre- 
ment; that of the resonator is very small, 
according to the results of BjerknessS experi- 
ments. The train of waves excited in a 
long wire by the inductive action of an os- 
cillator after each disruptive discharge 
consists of a big wave followed by a small 
number of waves of very rapidly decreasing 
amplitude. Such a train of waves is evi- 
dently not capable of forming interference 
waves after reflection. Their effect upon 
the resonator is practically the same as that 
of a single wave, giving the resonator an  
impulse when passing it on its way toward 
the end of the long wire and another im- 
pulse when i t  returns after reflection. 
Hence, if the time interval between these 
two impulses is a multiple of the period of 
the resonator the resulting oscillation in 
the resonator will be stronger than other- 
wise. If, therefore, the resonator be moved 
along the long wire its oscillations will vary, 
passing through a maximum a t  regular in- 
tervals; the distance between these intervals 
being equal to a wave length correspond- 
ing to the period of the resonator. But, 
obviously, the maxima will be most clearly 
pronounced when the resonator is in reson- 

( I )  I t  is no more than just that a strong emphasis 
should be put upon the fact that Bjelrlrness independ- 
ently (Wied. Ann. 44 p. 74 and p. 92, July, 1891) 
worked out the same theory and proved i t  by experi- 
ment at  about the same time that PoincarA first pub- 
lished his theory (Arch. des sciences phys. 25 p. 608, 
Gknkve 15 Juin, 1891). 

ance with the oscillator. This is especially 
true in the case of oscillators possessing a, 
less strongly developed decrement, as for 
instance, Blondlot's oscillator. This ex-
planation is illustrated by a mathematical 
discussion of rare elegance and simplicity. 
Blondlot's experiments (Jour. de Phys. 2 
serie t. X., p. 549) are then carefully de- 
scribed and the close agreement between 
them, especially as regards the velocity of 
propagation along conducting wires, and 
the above theory pointed out. 

Attenuation of Waves.-An important feat- 
ure connected with wave propageltion of 
Hertzian oscillations along wires was 
strongly emphasized by these experiments, 
namely, the diminution of the wave ampli- 
tude with the distance passed over. This 
has long since given Mr. Oliver Heaviside 
many an anxious thought. PoincarB is evi- 
dently not aware of that and he attacks the 
problem with just as much of his well-
linown mathematical vigour as if its solution 
had not been given long ago by Mr. Heavi- 
side. (Electr. Papers, Vol. II.,p. 39, etc.) 
A few bold strokes of PoincarB7s unerring 
pen disclose the interesting fact that the at- 
tenuation is due, principally, to distributed 
capacity of the wire, since the decrement, 
calc~zlated by Poynting7s theorem, ic; shown 
to be inversely proportional to the diameter 
of the wire. Experimental evidence bear- 
ing upon this point is then reviewed. I n  
these experinients the employment of the 
resonator had to be discarded and the in- 
tensity of the wave a t  various points of the 
wire measured directly. Various methods 
were employed in these experiments. The 
most important among them are the follow- 
ing :-

a. Hertz's method (TVied. Ann. 42, p. 
407, 1891) of measuring the intensity of the 
wave a t  any point of a long wire by the 
mechanical force exerted upon another small 
conductor suspended in the vicinity of the 
wire. This niethod permits a study of the 



distribution of the magnetic and the elec- 
tric force along the wire separately. 

b. The method of Bjerkness (Wied. Ann. 
44, p. 74) in which two symmetrically situ- 
ated points of a long loop are connected to 
the quadrants of a small electrometer and 
the difference of potential measured. 

c. The thermoelectric method [first sug- 
gested by Klemencic (Wed .  Ann. 42, p. 
416)] employed by D. E. Jones (Rep. Brit. 
Assoc., 1891, p. 561-562). The intensity 
of the wave a t  any point of the wire is 
measured by the thermoelectric effect pro- 
duced in a thermopile placed in the imme- 
diate vicinity of that point. 

d. The bolometric method first employed 
by Rubens and Ritter (Wied. Ann. 40, p. 
55, 1890). 

e. Perot's micrometric spark gap method 
(C. R. t. CXIV., p. 165) by which the in- 
tensity of the wave at any point is measured 
by the maximum length of the spark gap 
when attached to the wire a t  that point. 

The theory of each method is discussed 
briefly but quite completely, and it is shown 
very clearly that the results of the experi- 
mental investigations cited above are in 
good agreement with the theory and that 
they all lead to the conclusion that the os- 
cillations of the oscillator produce simple 
waves, possessing a rapid rate of decay. 
This is in accordance with PoincarB's view 
of multiple resonance. 

Bjerknessl experimental method (Wied. 
Ann. 40, p. 94, 1891) of determining the 
decrement of a resonator and PoincarB1s the- 
ory of it  are then given and it  is shown that 
this decrement is a hundred times smaller 
than that of the oscillator. 

A brief theoretical discussion of the 
curves plotted by Perot from the experi- 
ments cited above closes this exceedingly 
interesting and instructive part of the 
book. 

I t  is pointed out now that the experi- 
ments so far discussed do not decide the 

[N. S. VOL.I. NO.4. 

superiority of the Maxwellian theory over 
the older theories because it  can be and has 
been predicted by older theories (Kirch-
hoff, Abhandl. p. 146) that the velocity of 
propagation of electromagnetic disturb-
ances along a long straight wire suspended 
in air is the same as the velocity of light. 
A review of some of the older experiments 
in this direction is then given. 

Direct Detervnination of the Velocity of Propa-
gation along Co7zductiny Wires.-The earliest 
experiments carried out according to meth- 
ods against which no serious objections 
could be raised were those of Fizeau and 
Gounelle (1850) over telegraph lines be- 
tween Paris and Amiens, a distance of 314 
kilometers. The method was similar to 
that employed by Fizeau in the determina- 
nation of the velocity of light. The mean 
velocity was found to be l o 5  kilometers per 
second for iron wire and 18X104 kilome- 
ters per second for copper wire. They em- 
ployed signals of, comparatively speaking, 
long duration, and PoincarB shows by a ref- 
erence to well known theoretical relations 
that in this case there is a strong distortion 
of the signals, so that a disturbance starting 
in form of a short wave returns, after passing 
over the whole line, in form of a more or 
less steep wave front followed by a long tail. 
This made the measurements very uncertain 
and the velocity of propagation necessarily 
much smaller than it  ought to have been. 
The experiments of Siemens in 1875 avoided 
this objection, in a measure, by employ- 
ing the disruptive discharge of a Leyden 
jar for the purpose of starting an  electri-
cal disturbance on lines of varying length, 
between about 7 and 25 kilometers. The 
velocity found was in several cases nearly 
250,000 kilometers for iron wire. Here 
again the velocity came out smaller than 
that of light and for obvious reasons. 

The last and in all respects most success- 
ful direct determination of the velocity of 
propagation was that recently carried out by 
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Elondlot (C. R., 117,p. 543; 1893). The sig- 
nals were sent over a wire of about one kilo- 
meter in length and another of about 1.8 
kilometers. I n  the first case the mean ve- 
locity was found equal to 293,000 and in the 
second to 298,000 kilometers per second 
which is very close to the velocity of light. 
Poincar6 proceeds now to the discussion of 
the most severe test of the Maxwellian the- 
ory, that is the propagation of eledromag- 
netic waves through dielectrics. 

M. I. PUPIN. 
COLUMBIA COLLEGE. 

( To be Concluded. ) 

NOTES. 


PERBONAL. 


K A R ~HANSHOFER,
Professor in the Uni- 
versity of Munich, and well known through 
his researches in crystallography and other 
branches of mineralogy, has died a t  Munich 
at the age of fifty-four. 

PROF.G. LEWITZICYhas been appointed 
Director of the Observatory in Dorpat, and 
Dr. L. Sturve succeeds Professor Lewitzky 
a t  Charkow. 

PROF.F. KOHLRAUSCH,of Strassburg, was 
proposed as the successor of Hertz a t  Ber- 
lin, but the death of Relmholtz interven- 
ing he will now succeed the latter in the 

Jfodel Engine Constrzcction.-J. ALEXANDER. 
-New York and London, Whitaker & 
Co. 1894. Illustrated by 21 sheets of 
drawings and 59 engravings in the text. 
12m0, pp. viii 4-324. Price, $3.00. 
This little book is an excellent treatise on 

the  construction of models of stationary 
locomotive and marine engines, and con-
tains also instructions for building one 
form of hot-air engine. 16 is written by an  
author evidentlv familiar with his " , 
and the text and illustrations are such as 
will serve the purpose of both artificer and 
amateur, desiring to produce model repre- 
sentations of real working engines of stand- 
a rd  forms. Bright young mechanics will 
find here business-like statements of details 
of drawing, pattern-making, and finishing 
such models ; and, if heedfully complied 
with, these instructions will result in the 
production of steam-engines which will actu- 
ally 'steam,' and which will delight the 
heart of the mechanician. The drawings 
are all representative of British practice, 
and, in sorne respects, therefore, quite dif- 
ferent from familiar practice in the United 
States ; but British practice is ' not so bad,' 
after all, and many old mechanics, and prob- 
ably every amateur, will be able to profit 
greatly by the careful study of this little 
work. R. H. T. 

Directorship of the Physico-Technical In- 
stitute. 

GENERAL. 

THEdiscoiltinuation of the Indez Mediars 
is threatened unless sufficient subscriptions 

are secured before the 
publication. 

ACCORDING thereto the Publishers' Circula~ 
were 5,300 new books and 1,185 new editions 
published in Great Britain during 1895, 203 
more than during 1894. Of these, 98 new 
books and 30 new editions are placed under 
the heading Arts, Sciences and Illustrated 
Works.' 

MR. GEORGE F. KUNZ, Special Agent, Di- 
vision of Mining Statistics and Technology, 
U. S. Geological Survey, has sent letters ask- 
ing for imformation concerning t,he fresh- 
water pearl fisheries, and concerning pre- 
cious and ornamental stones of the United 
States. 

PROF.S. P. LANGLEY,Secretary of the 
Smithsonian Institution, has addressed a 
letter to the competitors for the Hodgkins 
Fund Prizes of $10,000, of $2,000, and of 
$1,000, stating that in view of the very 
large number of competitors, of the delay 
which will be necessarily caused by the in- 
tended careful examination, and of the 
futher time which may be required to con- 


