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Electric agitations in the atmosphere
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. ABSTRAaI'. Atmosphoric electcical a~itation has boon atudled from observations of oloct.riool potential gra ·
dteut reeorded fO!' ono year. November 1969 . toe> Oct.obe~ 1970 at Itoorkoo University. Bco rkeo. Tho pulse Ire
quoncy of the egrrmetee waB 515 per soc.• ~hllo. th~ me xrmum freq uency of electelcel agitation is ro~hly of tho
ordo! of ' 00.3 per 8?C'. Thoobservod oloctric aglta t loWJ havo boon explained as arising from climatio and atwc),i.
phone olectnoal n natlons and tho oJroot of 1~1 Influences.
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1. Introducllon

Electrical agitation is definedas the fluctuations
in the potential gradient and other electri
cal elements whose periodicity is of the order
of few minutes. Such agitation is caused by con
vect ion currents and cells, var iations of spn.co
charge, tho electrodo offect, air turbulence and
variations of tho aerosol content or the atmos
phere, Studies of these short- time fluctuations
have been made by Israel (1958, 1959), Ogawa
(1960), Bent and Hutchinson (1966) and Kamra
(1969). The present paper presents the results of
a study of electrical agitations in amplitude and
frequency made from the ohservations of varia
tions of potential gradient recorded for one year,
November 1969 to October 1970 at Roorkee
University, Roorkee, The amplitude of agaitation
gives the total range of the fluctuations within
one hour and is measured by the difference in the
maximum values of potential gradient recorded
within that hour. The frequency of agitation is
defined by the number of secondary maxima and
minima in one hour. They are represented by
Ud and u p respectively,

2. Equipment used

The electrical potential grsdient was mea
sured by means of an agrimeter (Kamm and
Varshneya 1968), a differential D. C. amplifier
and a strip chart pen recorder. Wind speed was
recorded with a four cup anemometer and a
separate str ip cbart pen recorder.

2. I. Agrimeter - The agrimeter installed at the
Roarkoo University, Roarkee consists of a hori
zontal iron shaft 40 em long and supported by
two ball bearings fixed on two very strong pillars
on th e t wo sides (Fig. I ). Over this shaft two

perspex discs D, and D, of radius 12 cm and thick
ness 2 cm bave been fixedat a distance 35 em apart
leaving 2.5 cm length of shaft on each side. Tbree
more ebonite discs D•• D. and D. of radius 12
em nnd thickness 0.7 em are also fixed on this
shaft at equal distances between the perspex
discs D, and D,. Eight silvered copper plates T
each having a size 35X6X0.3 em are fixed "t
equal distances (leaving equal space) on the rims
of all the five discs and well clamped, A motor
of 0.5 H. P. has been used to rotate the shaft
>yith the help of pulleys and hell. arrangement. On
the opposite side of the motor and just outside the
disc D, there is another perspex disc D. of radius
6 em and thickness 2 em provided with 16 equal
copper sectors of breadth 2.1 em all fixed on
its rim. Each sector R is separated from the other
sector by a distance of 0.2 cm and is well insulated
from the adjacent sector. This arrangement
forms the commutator (out of this arran
gement of 16 sectors). Morcever each alternate
sector is co-axially in line with one of the plates
T and is connected with it with copper leads.
Two carbon brushes B, and B, provided with
springs always move on this commutator such
that B, comes in contact with a sector when
its corresponding plate is at tho top and is hori
zontally flat, while the brush B, touches that very
sector when its corresponding "late has moved
through 60° with the vertical. The brush B, is
connected with the earth while the brush B, is
connected with the measuring instrument. Fig. 2
represents the side view of the agrimeter and COm
mutator C. The output of the agrimetcr from
the carbon brush B, is fed through a co-axial
wire to the amplifier.

2.2 . Effect of tM agrimeter : Pulse frequency on
the agitation f requency- The value of grid leak
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