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ABSTRACT. The s tud s of point di:icharJ.;'c cu rrent hes been made using nil isolated metallic Sha rp point
ra is~1 above the earth's surfaoo. A th eoreti cal rele t jou bet wI.'C1l th e point discha rge current, wind speed 'e nd
th e potent ial gradient has been deri ved and th e res ults hll'-c been compa red with cxpcrimcnta l.ob~rva tions.

Chnhuors and 3Iapleson (1955) using a single
isolated point found that the wind spee" is bound
to produce an effect a nd derived theoretically :

with consta nts B and .ill and a power u. They
. uggestell t hat n= 1'07±0' 13 for Whipple and
Scraaa's resul ts and 7I= 1·09±0·06 for Hutchin­
son 's resul t s.

where V is t he potential difference between th e
poin t a nd its surround ings , IV the wind speed,
q is a number not determined by th eory and k is
cons ta nt . They attached a point to a captive hal­
loon, sent it to differen t heights and found :

where" is the height of the point. The relation (4)
agrees with E qn . (3) because in the absence of
space charge V=Fh an" thus it gives a va lue of
2'75 to q and 0 ·015 to k ,

Kirkman and Cha lmers (1957) measuring the
current s through sharp points at high mast , wind
speed at about 2 metre helow the point and the

(2)

(3)

(4)

1 = B [F - M]"

I = k 1V3 -Q v Q- .

l = k (Fl.)'" W' I'

Simpson ami Robinson (1934),Chip lonkar (1940);
Hu tchinson (1951) and Yriberry (1954) found their
observations in agreement with the result at Eq,
(I) . However HutchiJ\son suggeste d the result to
have first power law for high potential gradient.
The Kame result. was theoretically derived by Chnl­
mers (1952) who considered one point from one
of t he rectangular set of points and assumed that
the ions arc remove d soJely by t he elect ric field,
i.c., he ignored the effect of wind ; Kirkman and
Chalmers (1957), suggested a genera l relation-

2. Apparatus

The potential gradient has been measured hy
mean'! of a n agrimetc r (Kamra and V l1.r,.;h l ~ey
196R) , different ial type of D. C. amplifier und
a strip chart pen recorder. The point discharg e
current haK been recorded using an isolated metal­
lic sharp point raised a t a height of about 20 metre
above the eart h, an amplifier and a strip chart pen
record er. The wind speed has been measured with
a four -cup anemomete r using a separa te strip cha rt
pen recorder.

3. Earli er Researches

\\"ithout co l1'l i tl~ring t he effect of wind on point
<lischarge current, \n ipple and Scrase (1936) found
for field dependance of th e current, the relation,

I = a (£2 - .11') (I)

where 1 is th e poin t discharge current through a
sharp point a t a certain height, F is th e potential
gradient a t t he ground and a ~ ill are the constan ts.

~[ilner and Cha lmers (1937-39) measured point
discharge curre nts through trees and studied
their cha ract eristics in charging and discharging
proc esses. Thcy found that trees behnvs as a
parallel~~ i ."l tan.ce- capacitaJlcc_circuit with a. time
cO~1St3nt oLahout 90 SeCOn?S,. .

1. Introduction

The point di scharge current plays all importan t
role in t he t ransfer of charge betwe en thunder
cloud "! and earth Rp ~cia l (v in stormy weather when
electric potential gradi ent varies widely and rapid­
ly . Th'J variou s relations proposed between point
di~charg" current , pot entia l gra dien t and wind
speed have h-J CIl enumerated. by different work ers,
but no relation can be ::;.aid to have been fina lly
decided.
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