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ABOUT ATMOSPHERIC 
ELECTRICITY 

Our atmosphere is electrified at all 
times. During the summer the average 
increase of potential from the earth's 
surface up is about 100 volts for one 
meter of ascent. This potential gradi
ent, however, diminishes with increas
ing a ltitude until at the height of one 
mile it is only 25 volts per meter. Dur
ing the winter the atmosphere is much 
more in tensely electrified. The average 
increase of electrical potential near the 
earth 's surface during this season is as 
much as 250 volts per meter of ascent. 

One might think that when the poten
tial gradient is as much as 250 volts 
per meter, which would moan 2500 volts 
between the earth and a point ten 
meters above, that it would be possible 
to draw an inexhaustible supply of cur
rent electricity from the atmosphere. It 
is well to note, however, that mere po
tential difference, however great, is not 
sufficient to produce a large current of 
electricity. I n winter one may often
times produce a charge whose potential 
is 30,000 volts or more, merely by 
stroking a hard rubber rod with fur, 
or a glass flask with silk, but no large 
current can be derived from such a 
charge. It takes a large quantity of 
electrification as well as a high poten
tial difference to make such a current. 
Now the quantity of electrification in 
the atmosphere per cubic meter is quite 
small. This circumstance makes its 
practical utilization at any future time 
quite improbable. 

How does the atmosphere get its 

electrification1 This question has been 
the subject of much investigation. The 
earth's surface . itself is practically al
ways negatively charged. No one has 
yet been able to find out why this is 
so, although there, have been many 
guesses. It is quite certain, however, 
that the atmosphere receives its elec
trificat ion from several sources. In the 
first place, the lower strata of air al
ways contain small quantities of radium 
and thorium emanation. The radiations 
from these emanations arc powerful 
enough to knock out electrons from the 
molecules of the atmosphere, causing 
them to be ionized or electrified. Fur
thermore, there are continual radiations 
from the r adio-active elements of the 
soil which act in the samfl manner as 
those from the ever present emana
tions. 

It was discovered by Rutherford and 
others during the first years of this 
century that there is a very penetrat
ing radiation always present in the 
lower atmosphere which has its source 
from somewhere outside of the earth. 
'l'his powerful radiation is continually 
adding to the ionization or electrifica
tion of the atmosphere.1 Some have even 
ventured the guess that this radiation 
from the outside knocks out electrons 
from the gas molecules of air with such 
force that they are driven to the 
earth's surface where they continually 
maintain a negative charge. Finally, 
violent motions of the air, as in h igh 
winds, doubtless also contribute to the 
electrification of the atmosphere. 

Does the atmosphere possess electric 
currents f We quite generally call the 
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electrification of t he atmosphere stati c 
elec tri city. When harsh grindin g noi ses 
arc hcarcl in our raclios, whi ch we fee l 
sure aro not clue to any artificia l intc1·
fcrcnce, we inunccliately la.y it to 
'' static '' in the atmospher_() . It is very 
likely, however, that these noi ses arc 
clnc to clisruptiv0 currents or discharges 
of elec tricity in the atmosphere. It is a 
case of ,wn-static rather than o:f 
'' static''. 

Resea rch has disclosed th e existence 
of fou r d ifferent kind s of electri c cur
rents in th e a tmosphere. Th e fir st arc 
t he vio len t di sruptive discharges call ed 
lightning, familiar to everyone living in 
cl imates where thund erstorms occur. 
The secontl arc h.armless con vcction 
c urrents du e to the mcchani.cal motio n 
of ionized molecules or groups of mole
cul es which are always present in the 
a ir. The th ird ar c precipi t a t-ion cur
l'0nts du o to elect rified rain drops fa ll 
ing fro m thunderclouds. Ra ind Tops ar c 
alwa.y s e lect rified, most generally carry
ing positi vc clrnrgcs. 'l'hey ar c ncgati ve
ly chaTgecl at an average of about once 
in every foul' times that it rains duTing 
the season or yeas. The four th kind of 
cunent is alw:1,ys pTesent in th e atmos
phere and is called a conduction cur
r ent. This is due to a stream of a.scend
ing negati vc ions as well as a str eam 
of descending positive ions. It is es
t imated tha t t he total cunent of this 
nature over the cntirn eai·th 's surface 
amounts to about 1500 amperes. 

Ther e :ire two experimen ta l proofs to 
show that the atmosphere at a ny locali 
ty is always electrified. 'l'hesc can be 
eas il y carried out by anyone. In the 
first phcco an electrified conductoT, no 
matter how carefully it is insulated, 
wi ll graduall y lose its charge when 
exposed to the atmosphere, whatcveT 
the st a te of humidity . Th is shows tha t 
the a tmosphere is at all times conduct
ing a nd hence ionized or electrified . In 
the second place an insulated conductoT 
always becomes gradually electrified 
when exposed to the atmosphere even 
,under a clear sky. 

'\Vhy clo thunderstorms occ ur only in 
the summer season in tho temperate 
zones f One would naturally think that 
s ince the atmosph eric electrification is 
most intense duTing t he winter season 
that there would be 1norc, thunderstorms 
in winter than in summer. 

Dr. C. S. Simpson of the meteorologi
cal department of India carried on a 
series of observation s co vering a period 
of tlrn year s, 1908, 1909, at Simla, In
di a, at fill altitude of 7000 feet. He 
conclud ed from t hose obser vation s thrtt 
the electricity of thunderstorms is ge n
erated in the cumulu s clouds. Accord
ing to him the generat ion is caused by 
a violent updraft of humid air in the 
cloud itself. This updraft causes an 
electric separation which leaves a posi
tive charge at th e bottom o:f the cloud 
;tnd an equally large ncga ti vc charge 
at the top. H e discovered also that 
most lightning strokes take place in the 
clouds t hemselves between these two 
separated charges. H e also found that 
the relatively r a.re strokes bct" ·cen the 
lower part of the cloucl and the earth 
occuT only when t he upper charge is 
separated from the Jocwcr by strong 
latera.l winds. When thus isolated the 
lower positive charge of a cumulus 
cloud is free by mean s of its field to 
induce charges upon objects below it. 
This may cause a. l ightnin g stro1rn be
t"·een the cloud and the eart h, depend
ing, of course, upon tho intensity of the 
electrification induced. In the tropics 
n-here there are numerous storms dur
ing the wet seasons with rare lateral 
winds, lightning strokes, arc confin ed al
most wholly to the clouds. In the tem
penite zones \1·h ere lateral win ds nearly 
always accompany thunderstorms light
ning strokes to the ear th nrc much more 
common. 

AnothcT interesting manifestation of 
atmospheTic electricity is the aurora 
polaris or auror a borealis. Amoras 
show themselves in t he northern skies 
in the form of bands, rays, draperies. 
curtain s, coronas, or patches of light. 
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Some of these are quiescent and others 
are very active, frequently appearing 
like tongues of flame. Auroras are most 
n umerous during sun spot maxima and 
occur most frequent ly before midnigh t 
at heights of 50 to 200 miles. Most au
roras are white, but some show r ed, 
green or yellow. Often they appear as 
an ensemble of all these colors. 

The fact that auroras are a lways ac
companied by magnetic storms over the 
earth's surface makes it certain that 
they are silent electric disch arges. 
These discharges of currents of electrici
ty are probably induced by the sun, 
since thel occur most frequently during 
sun spot maxima. 'l'he theory i s that 
they are due to streams of alpha parti
cles shot off from the radio-active sub-
stances in the sun. L. Begeman. 

----o----
THE PLANETESIMAL HYPOTHESIS 

In a former article the writer called 
attention to the fact that the La 
P lacian hypothesis has been abandoned 
by scientists because of the serious 
astronomical, biological, dynamical, and 
geological difficulties encountered. The 
Planetesimal or Accretion hypothesis, 
which h as superseded it, is tho gift of 
Doctor T. C. Chamberlin , formerly head 
of the Department of Geology a.t the 
University of Chicago and Director of 
th e United States Geological Survey. 
After long detailed study of glaciation 
in America, Doctor Chamberlin became 
convinced that the L a Placian hy poth
esis could not account satisfactorily for 
the appearance of glaciation so early in 
the earth's hi story, nor explain tho 
nature of tho Primary , or Archoozoic 
rocks. 

In order t o interpret the past hi story 
of the earth in terms of present clay 
processes, both the sola r sys t em and 
star systems were carefully examined 
for any evidence th.at might lead to a 
more scientific explanation of the origin 
of the earth. 

Doctor Chamberlin spent severa I 

years trying to reorganize the La 
Placian hypothesis in such a way as to 
overcome the many fatal weaknesses 
which recent scientific study had re
vealed, but with little success. He, then 
discarded , for the time, the La Pla.cian 
conception and worked on the Meteor
itic hypoth esis of Lockyer and Darwin, 
with the result that this hypothesis, 
like t he L a Placian, was found to in
volve several destructive fallacies. 
Doctor Chamberlin then attempted a 
combination of the La Placian and 
Meteorit ic hypotheses, but to no avail. 
The scientist was fair to these old con
ceptions, having abandoned them only 
when it was found that n eith er could 
stand t he rigid test of modern dynam
ics. 

After discarding the old hy potheses, 
Doctor Chamberlin began a n entirely 
new attack on the problem of the 
origin of the earth and in 1905 gave to 
the world a new conception called the 
Planetesimal or Accretion hypothesis. 
In working out its contacts with the 
closely allied sciences of physics, chem
istry, geology, mathematics, a.nd astron
omy, he was ably ass isted by Doctors 
Millikan, Stieglitz, Moulton, and a host 
of others. 

In st}1ting his hypothesis, Doctor 
Chamberlin lays down two fundarnentaJ 
premises. H e postulates first an an
cestral s un, and secondly, an episode in 
the history of this sun in which the 
matter necessary to build our planets; 
satelli tes ancl asteroids was lost from 
it through tidal action. 

It is now kno-wn that large mas ses 
of hot gases are often shot from the 
sun's surface with veloci ties that carry 
t hem to h eights of thousands of miles. 
If in some extreme cases matter w ere 
to leave the sun's surfa ce with the 
critical velocity, which i s 385 miles per 
second, it would b e lost to th e sun en
tirely. It is fair to assume, however, 
that the matter in the sun is in a state 
of equilibrium; that is, the sun's gra vi-

( Contin ued on page 6.) 
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