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L E T T E R S  TO T H E  EDITOR.  

Magnetic S to rms  and their  Astronomical Effects. 

THEearth is sometimes spoken of a s  a great magnet. I t s  mag- 
netic condition, tiowever, is not constant, but varies within rather 
wide lirnits. Sorne of the changes are periotlic, while others are 
s!)asmoclic arid irregular. The  sin~spot periotl appears to be in 
some w;~y relatecl to the cit:mges in the earth's tl~agneticcondition; 
for, at  tlic titne when the spots are at  their rt~asirnum in nuni!)er, 
tlie so-callctl magrietic storins are rnost frequent and violent. 
There is x general agreernent among ineteorologists that the mag- 
y~eiic changes ohser\~etl upon the earth are in some o1)scure iuan- 
ner clue to the influence of tlie sun. 

In meteorology, a s  elsewhere, when other explanations are un-
available, resouice is found in electricity, especially so if electrical 
phetiornena can be  in some manner tliscoverecl to be involvecl ; and 
this flappens to be the case in a very great nut1il)er of phenorilena, 
not as causes, but a s  effects, Not infrequently it 1iappeiis that 
some of the best-known laws of electricity are ignol.et1, o; are con- 
founded with other laws of other forlns of energy. 'I'ltis seems to 
he ~~recisely the case in this phenontcnon. 

In his article upon meteorology, in the last edition of the "En-  
,cyclopxdia Rritannic:~," Balfol~r Stewart says, " We are thus driven 
to  look to the upper regions of the e:irth's atmosphere as the most 
probable seat of the solar influence in prodc~cing tliurnal ritagnetic 
changes ; ;ind it neetl hardiy he saitl that the orliy conceiral,le 
.c:iuse cap;tble of operating in such regions must be\n electric 
current. Now, we Itnow from our stutly of the aurora Illat there 
are  currents in such regions, cot-it~nuous near Ihe pole, and occa-
sional in lower latitudes." And yet a little further on he argues 
very properly that Illore knocvletlge seems to be 11eedetI before we 
can assert that there are currents of electricity in regions \vilere 
coritluction is iinpossihle. 

Now, a cul-rent. of electricity always implics coiitluction, ancl 
contiuction implies rnolect~lar conta.ct. W e  are ahuntlantly aljle 
to prove this :for with such vacua a s  can readily be produced, say, 
the rnilliontli of an allnosphere, no1 only will electricity riot traverse 
it, Ixit even Crookes's pl~enoinena cease. A t  the height of a hun-
dred miles, the average free path of tlie r~lolecules is ineasurecl by 
feet; and this renders it a s  certain a s  any thing we know in physics, 
t11a.t electrical currents are impossil)le there, ant1 hence, whatever 
may I,e the explanation of the m:lgnetic changes in the earth, they 
are not clue to currents of electricity in those I1ig11 regions. 

Still the earth is a magnet. I t  has its poles, though thcse change 
their position. The  bulk of the eartlh with which we areacrjuainted 
is nxicle up of lion-inngnetlc matter, having varying degrees of con- 
ductivity ; the rocky part being very pool-, while the oceans and 
nioist soils are contluctors to such a degree a s  to perrnit coirllnercial 
use for telegraphic and other purposes, thus saving the cost of a 
return conductor. The  larger part of the surface of the earth is. 
then, an  electrical conductor. W'v'tienevrr a coritluctor of electricity 
is  rotated in a ~nagnctic fieltl, an  electrical current is  the result; 
and such current is maintained so long :IS tlie rotation is continued, 
the strength of tile current tlependirig upon several variables, the 
.strc.ngth ol tlie rn:ignetic field, the degree of coilductivity, and the 
rate of rotation. 

Tha t  electrical cnrrents are continually traversing the crust of tlie 
earth, has i~eeu est;sl~lished, since the tcleplione has provided us 
with an  instrument clel~cate enough for ol)servntion, ant1 employetl 
by so niany all over the earth. 

'To be sute, it wai  lc~tocvn before that earth-currents were some-
times present, for u l~on occasions they tvere so strong a s  to inter- 
fere with or' stop telegraphic co~nrnunication. Such interruptions 
were generally coincident with auroral tlisplays, hut sornetirnes oc- 
currccl in the clay-time, when auroral effects coulcl not be seen if 
they chanced to be present. As  these earth-cilrrents have been 
fountl to bc coincident wit11 both ~nagiietic disturb;t.nces ant1 wit11 
spasmodic solar action, - for several o1)servers ha.ve noted solar 
eruptions a t  tiines when the niagnetometers gave evidence of rnag- 
netic changes in the field, ancl i ~ )  one or two cases even determining 
that tlie rate of tra~lsrnissiorr of the sun's action was the same a s  
that of light, - i t  follows that tlie earth acts a s  if it were rotating 
in the magnetic field of the sun. 

If the sun be consideretl a s  a magnet, then its field extends to 
an indefinite distance in space, and the earth must be  rotating in 
it ; and, so far a s  the earth is a conductor, there should be currents 
in it : in fact, just wllat we discover, So far, the electricity is an  
effect, and not n cause, niagnetisnt being the preceding physical 
state. 

A conductor moving in a magnetic field in such a rnanner a s  to 
haye electrical currents generated in it always suffers retardatioli of 
its [notion, as is  illustratetl I)y letting a coin fall between the poles 
of a strong magnet, -a property utilized in modern galvanometers 
to I)ring the needle cjuickly to rest. Sucli currents are  technically 
linow~i as " Foucanlt's currents," and the energy they represent is 
at once transformed into heat in the conductor. T h e  electricity is  
hut the transient state intermediate between the retartled rllotion 
and the rise in temperature. This  series of physical re1;~tiotls -uiZ., 
the rotation of a conductor in a magnetic fieltl, the retardation of 
the rnotion, the electrical current, anti the iln:tl transforination into 
heat of original energy of the mechaaical niotio11- is a well-aster-
tained series of effects, \vf~ich is universal ; and tlins it follows, that, 
so far a s  the earth has  cut-rents of electricity set up  in it by the 
sun's action, so far its rotary motion is retardetl, and also its tcm- 
~ ~ e r a t u r eis increased, both effects not hitherto recognizeit so  far  a s  
I know. Of course, the retardation of motion is very srnall incleed, 
but it niust be t a k i k  place, an(! in time will bring the earth to a 
standstill. \\'hat the anlount may be, there appears to be 110 way 
of tletermining, because there is no \v:ty of ascertaining the strength 
of the earth's currents, nor the earth's resistance, nor tile strength 
of the rrrag-~ietic fieltl of the sun. 

Furthermore, the retartlation of other boclies in the solar system 
may be traced to the same physical conditions instead of frictional 
resistance of the ether, which has so~netirnes been hypothecated. 

Lastly, if the magnetic contlition of the earth varies, it follows 
that the nlngnetic field of the earth varies, and all botlier; in that 
field are re-acted upon by it. 'The gases of the atmosphere a t  
high altitudes have free paihs com1)arable with those it1 Crookes's 
tubes, anct rnight fairly be expected to exhihit similar ~ J h e n o m e ~ ~ a  
if electrified and in a chnnging magnetic lielcl. Their electrifica- 
tion nt-ed not I-)e m u c l ~  of an assumption, when one considew what 
happens in a thunder-shower. Rotating molecules, if contluctors 
of electricity, ought to have Foucault's currents in them when in a 
magne1.i~ fieltl, ant1 they should therefore be heated. A s  there is 
no chance for conctuction of the heat, the rate of vibration increases 
till incandescence is reached. The  only way in which the mojecule 
can uilioacl its extra energy is by radiation. 

T h e  motions seen in auroras lnay thus be clue to the changes in 
the magnetic field of the earth instead of to electrical currents cir- 
culating in the high air. A. E. I:)OLBEAK. 

Collegc I l i l l ,  Mass., April 2.3. 

Chroine Yellow considered a s  a Poison. 

TREobject of this note is to spread wide the facts that chrome 
yellow is a poison, and that its use in food-stuffs is by no itleans 
rare. 

'The cases reported up to this time, in which toxic action is as-
signed to lead chromate and to chrorpe yellow, -bodies which 
apparently all writers consider a.s identical, -are rnany more than 
a Iiundreci. seemingly the first report is to be fountl in the Afedi-
crrl 7'2'712e3 and (;nzette of Uzc. 24, IS59, in which are set forth the  
cases of six school-lads who were seriously poisonctl by eating 
13ath buns. These latter were shon-n to contain each " seven 
grains of chrolnate of leatl," ~h ic11  hati heen used a s  coloring-
rnatter in lieu of eggs. Alf of the six lack are stated to have re- 
covered. 

In 1874, Von Linstow was nest  to assign toxic action to these 
bodies. I-le attributed to thein the tleaths of t\vo childreri, within 
his own practice, 'who had eaten possibly seven artificial bees which 
had served to ornament a calte. Each of these bees had been col- 
ored by about four milligratns of " neutral lead chroniate." T h e  
cause of death was destruction of the coats of the trsophagus and 
stornach, \vith puncturing of t i e  intestines. The  cases are reported 
in Euienberg's VL'ci.i'c(jizh~sschr'z~t ger. Mdrd,, N.F..f, XX., and 

http:conta.ct

