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Fer tb p a s t  14 montns, members cf the d h o s p h e r i s  Physics Laboratory 

cf tra A i r  Forze Cambridge Research Laboratcry nave been investig%ti?zE; 

s e l e c t e d  problems i n  atmospheric e l e c t r i c i t y .  

problems p a r t i c u l a r l y  sui ta 'c le  for sxperimertal  i nves t iga t ion  w i t h  a i r c r a f t ,  

Some of  t h i s  work i s  an extension of  m r k  previously c s r r i e d  on by ncmbsrs 

of t h e  Department of  T e r r e s t r i a l  Magnttim, Camegie I n s t i t u t i o n ,  Washington, 

0. C. Much t ims  has beens pent  procuring equipment and developing techniques 

for thc measurement of various atmospbrric e l e c t r i c  permeters w i t h  a i rcraf ' t .  

Emphasis has beer  placed on 

The main purpose of the present  work has been t o  extend the nmasurement 

and i n t e r p r e t a t i o n  of  t h e  e l e c t r i c a l  Conductivity of t he  atmosphere. 

v a r i a t i o n  w i t h  a l t i t u d e  and t i m e  of day has beec measwed Over widely 

aepara ted  areas. As w i l l  be s h m  on t h e  fallowing pages,  t h e  conduct iv i ty  

at an a r b i t r a r y  poin t  i n  the atslos;here is a fuaction o f  the ion concentra- 

tion, charge,  and mobility, It is, therefore, i n d i r e c t l y  a funct ion of all 

parameters which a f f e c t  t hese  t h r e e ,  sucn as t e p e r a t u r e ,  p ressare ,  ion pro- 

duction, w a t e r  contec t  etc.  

I t s  

Au at-tempt has 'beer: made t o  c o r r e l a t e  the 

measured canauct ivi@ with t h e  t x i s2 ing  meteorological conditions.  In addi- 

tion, the effect m Conduct ivi ty  of  varying both Tos i t i ve  and negat ive 

charge on the sur face  of  an  a i r c r a f t  h a s  been determine?.. This is necessary 

f o r  t he  absolu te  measurement of atsrospheric e l e c t r i c  parameters involving 

i o n  d s n a i t i e s  . 
Definitions 

The t o t a l  e l e c t r i c a l  conduct iv i ty  o f  t h e  atmosphere f o r  pos i t i ve  ions is 

def ined  

(1) 

vn 
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Hcas~irtr~snts oi ths m o b l l i t j  cf ions in the atmosphere have 3 h m  that 

- to a g m d  appmxhai2',03, tne i : ~  o a n  be d i v i d Q d  rnt; t m e e  groups; smalL, 

b t o r m o d b t 3  sslri iargs.  Tn3 a b v e  equat ias  can then bs simpLificd t c  

A, = e z e'' 4; 
i -.a 

It is generally assums3 tht the siaall ions consist  of abcuk cne t o  three 

air aeleculsa uhich have 1 s t  or gained one more e lectron tnan 1s necessary 

for t h e  g r o u ~  t a  rernain neutral. 

3-3 the laboratory to be approximately 1.6 for poslt=-re and 2.2 cm/sed par 

-tLt,tr/em fc.r ntgat';ca a t  t c m  tempera--e and presaur6. 

f,rs hat3 a n s b i i i t y  cad t e n t n  t3 one hunrlredth tha t  cf the small i o a s .  

It has b w x  fcmd tlat tl;e== rno3rlit.i var193 w i t h  vapo- ~rersx?,  de- r ses -  

%eir average Qob' , l i t ies  have been mes3Laad 

Fha intermedtate 
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ion contmt at  the same &mation was found to be me t& *at of the large 

ion.2 These ratios are  lower i n  tho camtry and at higher altitudes &ere 

there f a  leas pollution of t h e  air. 

tloh b the total conductivity i s  much stndler thn  &at of  aarlf ions, ham- 

mer, because of their much loner mobilities. 

the large ion contribution ~ELS determined to be !5% of the t0t.l c a n . & c t i ~ .  

The large and intazmidiate i'bn contribu- 

In Uasbingbn for example, 

Therefore the positive or negative mall ion conductivity g i n s  a -4 

a?prox€mation to the totel polar conductivity in the atmospheem. 

Thfs paper is largely concerned .ith the measureinant and intarprato- 

Uon of the polar conducff.oity ut mall; frms fn jhz! lower atnosphere. 

This rill be daroted by 3 =s.f; e for aanll posit5ve ions, 2- =4- e e 
for rartl negative ions. Hers weis .the positive s m a l l  ion concentration, 

c 

+ 

47- the S P ~ O  for aptdl negativa ions. &.and q- represent the average 

The ion con- mobility for positive and nagatire 8 d . l  ions re6pectivaly. 

centration rill depmd on aY lact=rs-U& control the rate of production 

and   OM of ions in the atmsphers. 

alr dadsity.s From t h e  ecpaffon of atate  the air density 

proportianal to P/l!-dmre P is the air pressure and T tbe absolute tennperature. 

marefore the ion m o ~ t y  --vary -as TIP. 

The ion mobility das. . inlrersely dt#~ - 
P is 

General BaclcnrOunQ 

Total conductivity measuraancmts over uidaIy separated areas at  the 

e&' I sariace give rsdts rarging..i*m. -4 x X P ~  to S. L 10-4 in 

. ~ e c t m s t a t i c  units. 

f w m  c i t i e s  or other areas a c h  are sources of air pollution. 

The c o n d ~ c t i v i t y  g f p l e w y  increases w i t h  distance 

Corsu?lums 
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mIasurements throughout t h e  year show a maximum i n  Summer a n d  minimum i n  

u i n t e r .  This can be p a r t l y  a t t r i b u t e d  t o  the increase  i n  ion mobil i ty  

with increas ing  temperature in smnner. Continuous d a i l y  records of oon- 

d u c t i p i t y  show a d i u r n a l  va r i a t ion  with a maximum in t h e  morning.4 The 

exaot time of the maximum var i e s  w i t h  the p h c e  a t  which the masurements 

a r e  obtained. Giah5 has suggested t h a t  t h e  morning maximum is  l a r g e l y  due 

t o  diminished a i r  pol lu t ion  that i s ,  a decrease i n  large ion content.  

Measurements a t  Huancayo by WID. Parkinson 6 do show an increase in small 

ion content  and a minimum in large and intermediate ion concentration a t  

t h e  t i m e  of the  conduct iv i ty  mcLximum. 

theory  o f  ion-balance in ihe atmosphere. The amplitude of both the annual 

and d iu rna l  v a r i a t i o n  of conduct ivi ty  differ widely a t  d i f f e r e n t  plaaes. 

This i s  i n  agreement with the - 

basurements on t he  experinsntal  ship,  t h e  Carnegie, show a d iu rna l  var ia -  

t i o n  of m e 1 1  amplitude over the ocean. The c o n d u c t i ~ t y  var ies  gradual ly  

during the  day from a minimum i n  t h e  afternoon t o  a amximum i n  t he  morning, 

t h e  magnitude of t h e  v a r i a t i o n  amountlng t o  about 4% of the  man. 

supports  t h e  hypothesis that  cosmia r ad ia t ion  is the primary ion ize r  a t  sea. 

'. This 

Plane and bal loon measurements show an increase of  conduct ivi ty  

wi th  a l t i t u d e .  %e order  of mangitude of t h i s  increase i s  shown i n  Figure I. 

The maximum a l t i t u d e  a t  which conduct ivi ty  measurements are avai lab le  rras 

reached by t h e  Explorer I1 b ~ l l o o n . ~  These r e s u l t s  show an increase with 

a l t i t u d e  up t o  18 h~. when b o w  pos i t ive  and negative conduct ivi ty  begin 

t o  decrease.  %e increase i n  conduct ivi ty  is associated with t h e  increase 

in  r a t e  of icm formation due t o  t h e  v a r i a t i m  i n  cosmic r ay  i n t e n s i t y  with 

(4) 
(5) 
(6) 
( 7 )  

Journal  of t h e  Washington Ibademy of  Sciences 36 325-328 (1946) 
T e r r e s t r i a l  Magnetism and a l e c t r i o i t y  (Dover P ~ I I S )  p .  198 
T e r r e s t r i a l  k g  - 53 305-317 (1948) 
T e r r e s t r i a l  hgnet i s rn  and E l e c t r i c i t y  (Dover Press )  p 205 



he igh t .  It is a l s o  associated with, an increase i n  mQbi l l t y .  The p l o t  of 

a l t i t u d e  vs T/P, Figure 2 ,  icdica';es the c o n t r i t u t i o n  of  mobil i ty  tQ the 

conducfivity. 

more rap id  increme above t h i s  height. 

values used are f o r  a standard atmosphere.8 

tudes could be due t o  a dscreese in ion concentration r e s u l t i n g  from 

decrease i n  w s m i c  ray i n t e n s i t y  which occurs a t  about 13 km9. 

could also be caused by t h e  introduct ion o f  nuc le i  a t  these  a l t i t u d e s  or 

t o  instrumsnt l i m i t a t i m s .  Since t h i s  is t h e  r e s u l t  of only one f l i g h t ,  

f u r t h e r  measurements are  necessary before definite conclusions can be 

reached about the nature  o f  t h i s  decrease. 

An almost l i n e a r  increase is show bel3w 10 h with a much 

The temperature and pressure 

The decrease a t  high a l t i -  

a 

It 

L 

I n  fog, clouds (not .thunderclouds) and haze the  corduct iv i ty  is 

g e n e r a l l y  found t o  decrease. The e l e c t r i c a l  c onduct ivi ty  in clouds (not 

thunde ra 1 oud s ) has be en inve s t ig a t  e d e xpe riment a1 1 y and theor e t  i c  a1 1 y by 

Pluoinage". 

c loudless  atmosphere. Others have found almos: no change i n  conductivity.  

Theory of  Measurement 

He found it t o  be of the order o f  10 less than in e 

The conduct iv i ty  apparatus used i n  &e present experfments is based 

The apparatus coxs i s t s  of t w o  on an i u s t r u e n t  f i r s t  used b y  Gsrdien." 

c o n m n t r i c  cylinders through which an air sample i s  drawn (Figure 3). 

A potentia: difference i s  appl ied between c y l i n d e r s  a a d  b. 

c o l l e c t e d  on t h e  contra1 cylinder is measured with a s e n s i t i v e  electrometer.  

h e  value  of  the p c t e n t i a l  applied between t h e  cyl icdera  is a r b i t r a r y  with 

The charge 

G. Crimmlngsr, P r a j e c t  Rand &port p 35, Nov 19% iz] Terrestrial  Magnetism and L l e o t r i c i t g  (Dover Press) p 17'7 
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ra+hr .  xt l t sge  is tha? voltage aoare which a l l  Loris i n  the alr a w e =  sra 

. capkt from P region bcundad by a cyl indr ica l  surfasem The cross-sectional area I 

uf t,Ua surface is inverse ly  proportional t o  the ve loc i ty  of the air s+,reqm, 

I 

will *en have I v e l o ~ i t g  caponenf v perpendicular  TO +he direcl;ian of the 

where 3, the f i e l d  inaics the chmber at a distance r frm thc inner aylinder, 

is squ9.l to V/T lcg V is tho p o t e n t i a l  betnee2 the c;rlinderqB rb the / 

1 0 9 2 b 5 b  

LAN& 



L UNCLASSIFIED 1 
 he t.iEe T fci a particle of veiociry u t c j  just travei to 

cylindsr and not beycrd i s  t = l /u.  Subs t i tu t ing  t h i s  i n  

t h e  end of  the inner 

equst ion 4 
L 

N m  I/' 1c.g &6 i g  the capacity C of a cyl indr iaa l  condenser o f  l ength  1, there- 
na. 

f sre  

(5) 

r This equakion enables one t o  ad2ust. V, f o r  a f ixed air veiozitg so that rs i s  

l e a s  thsn the r a d h s  o f  the outer cyl inder  o f  the  chanber. Then the instnn?.enk 

nemdiires condust.irisy. 

the messured c u m e m  and t h e  po ten t i a i  differonce a?pl i2d  to the  cy i inders  can be 

d e t e m i m d  more am.ctly 5y measuring i, the curren t  to the eles%nnek?r as k h  

paren%lsl. differ-once V betmein the cyl inders  ie increased. 

of the form: 

The range f o r  which a praportional r e l a t ion  exists ketxeen 

The result is a c u z n  

h a g  s h m  tha* E charged body with the shape of the central oylinde? 

of tho Gerdiea conducftdty chmber i f  kPnersed i n  slr of sufficiert oeloci?r 

1oae.s f t s  cnarge ut a rata 

L& = $ L r c v x  - &T 
%e rtrb of l o s e  of charge of  *he inner cylinder e q i r l s  t h o  t o t a l  sharge 

a r r iv iq  st the inner aglinder per second. This condi+.iol; c m  be expressei 

('L2) T e r m  mg. 13, 81-92 (1914) 

00133564.008 



par5 3f the voLume of air per second f l d n g  t h r m g h t h e  chamber frcnnwhich 

all ion3 are brcught t.0 the celrtrsl cylinder.  

ro is the  radius of  t h e  cy l inder  from which al l  ions a r r i v e  a t  the  central 

ool lectaz,  U is t h e  ve10c:tltg of the  air atream. Substftutfng f o r  ro , the 
. .  

1 

there fore 

It has been found more accurate  tc uae the meamred rather tban c m p t e d  

value fir C i n  equat ion 7. 

cylinder & is measured w i t h  an tlec+cmreter. 

then obtained &om equat ion 7, which shows that for constant  potential V 

The rate a t  which cfikrge is lost by t h e  centra', 

The polar conduct ivi ty  is 
at 

bebrae3 the cyilnders the  cur ren t  var ies  d i r e c t l y  with conduct ivi ty  and it3 

independen% of  air ve1ocit;g. 

has Investigated the t h e o r e t i c a l  l i m i t a t i o n s  of this method for -L3 

measuring conductivity. bn experimenfd investigation of sources o f  erroy 

using a Gerdien type & d e r  has been made by Hmlettl4 . 
it was fo-md that non-uniformfty of air flawing the conduotivi.t;y ohamber offeat- 

a m  his experimen5s 

ively increased the cylindrissl aurfaoe frun which a l l  ions a r e  brought t o  t ne  

central colleotor, The ions co l l ec t ed  by the supporting rod of the oentral 
4 

-8- 
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type of ai? intake had an e f f e c t  which could be e l i m i m t e d  by reducing the 

potential on the cyl inder ,  These experiments a l s o  shmed t h a t  induced charge 

on the outer  cylinder had no a f f e c t  on ions collected of tho s m 0  sign as the 

induced charge buk that the conduct ivi ty  of  ions of opposite sign t o  the in= 

duced charge lras decreasedr . 

I 

. 

R e  sent Equipment 

A block diagram of =e erper imental  setup in the B-l? a i r c r a f t  which -3 

used for the experiments under d iscuss ion  is shown i n  F i p r e  4. A i r  en te r s  

the conduot ivi ty  chamber by means o f  a four inch diameter in take  tube which 
L 

extends thrse feet in f b n t  o f  t h e  a i r c r a f t  (Figure 5). The chamber and re- 

aordiag apparatus m e  loca ted  in t h e  nose o f  the  plane.  

chamber a r e  drm toward the c e n t r a l  cylinder by the e l e c t r i c  field p r o a c e d  

Ions en ter ing  the 

by a 45 v o l t  b a t t e r y  placed aoross t h e  inner  and outer  cy l inders  of the  chamber. 

For the v e l o o i t i e s  of air flow in the charaber, approximately equal t o  the speed 

of the plane, this vol tage  is well be lm that required for sa tu ra t ion  o f  the 

LnstruzneA. Z n  order  t o  measure t h e c o n d u c t i v i t y  due t o  both p o s i t i v e  and 

negative_ tons, a revers ing  switch aas supplied t o  change the p o l a r i t y  of t h e  

central probe. The charge co l l ec t ed  %s measured wi th  a vibrating reed elestro- 

mater" which is placed ac ross  a high resistance i n  s e r i e s  w i t h  the cen t rn l  

cylinder. For a resistance of  10l1 dhme t he  e l e o t r o m t e r  measures curren ts  of 

the order  of t o  10'' amperes. A Brown recorder  In the  output of t h e  

electramstet gives n continuous record of cur ren t  variations. 

through the-chamber flms into an output tube which is connected t o  

The a i r  passing 

o p s d n g  

in the side of the a i r c raP t .  

(15) Review of S c i e n t i f i c  Instruments 18, 298 (1947) 

-9- 
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-- UN C 1A SS i F I E D 
The outer cylindcr ie 18" low m t h  a 2" radius, t41u inner cylinder is 9* izng 

w i t h  E a/@' mdiu3. As is shown in these figures the elestrometcr h a a  -0 ccun- 

poneu%, a pre-empl i f i sr  which is attached directljr to the condwrivity thanker 

nnd an emp1tfie.c. The location o f  the apparatus in t h e  aiycraft is s h m  in  

Figuree 8, 9, and 10, The p o s i t i o n  of  the chambe.?, pro-amplifier a d  output 

tubs is indisated in Figure 8 ,  The pre-amplifier and conduztivity chamber are  
t 

isverted and i n s t a l l e d  with shock mounts to redua t c  a minimum t h e  effesks of 

p'am sribrakion. 

k. the condb,::'r.fvi* chamber. 

F i g w e  9 is a view of part of the iztake .;ube LY. i t s  relatior, 

The black knob on tht? s5de of  the prc-sapl i f ie r  

i a  a WFj*.afi for shorting the eiecfrometer inpus, i n  or&? to zerc t h e  instrumen+. 

The Brmn recorder is sham in Figure 10. 

E x p c i m e ~ 5 a Z  

A l t i t u d a  V. s Coaductivlty 

(a) R e s u l t 3  w i t h  ''Chinese Ha5 and Shell Tjrpe' In+&e 

The first results of measuremen*s o f  mall ion condGZrlvity in fa i r  weathe:? 

altitude. As waa indicafed earlier,  t h i s  i s  t o  3 e  expected sinie t h e  ionizatizn 

con&xtivi+y A 3: nek should a lao  increase. The mthod o f  measureme* i s  as 

described above sxaept that  the i n p u t  to the  oonductivity chamber m s  shaped 

like a chinesa ha+, (Figure 12). A i r  wa3 drsm i n t o  the chmber wit;h a r o o t  

blorsr. 

er+ariry ?;he ohamber when the airorafs; pas3ed through rnin or clouc:~. 

ia the oonitur\tiviT;s c h e e r  brenks down ele.;tranete.? insulation. 

-Tier dro?r imFLngirq on tho walls of the chardber at. high vqloc i t ies  brelik up 

Th6 purpose of this type of  input w a s  +,c reduce +he m o u n t  of water 

ratst. 
. 

In  addition, 
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cre-LtiIY; many sw LOLS 30  that. true conduct'ivit;;r is n; ionger  msasured. 

The values obtained were an order o f  magnitude smaller than the results 
7 

9F eazlier arorkers' . The discrepancy was found to decrease w i t h  increasing 

alti*de . 
In order t0 cut d m  any turbulence introduced using the "Chinese hat' 

type intake and s t i l l  keep aut large water a r o p s ,  a shell-l ike intake was 

made ( F i e r e  13). This projected three feet in f ron t  cf the aircraft. Six 

of tba shelX. T ~ E I  renr15s in fair weather are s h m  oc Figure 14. Again 

the wlues obta5-d were found t o  differ from e a r l i e r  masurement.0 by about 

a fac.+Pr of LO. 
b 

The error decreased wikh i n c r e a s i q  a l t i t u d e .  

A sunnary of  tha results of variation in conductivity rrith altitude in 

fair weatfier Kith hsth types of int-  a re  s h m  on FSgurs 15. An im?orten% 

p o b k  t o  no% La thaC, at s given altitude the  cocductivi+;y does not 7arya 

eX~ep5  f o r  small dsily flucbiations, over  w i d e l y  se?arat sd  areas. The data 

W%B Sakea cn the east c o a s t  and in southern Celifornia. This is an eight 

degree difference in la t i tude .  Thss: curves a l s o  shm that a t  a giJen a l t i -  

tude the pos i t ive  and negative small ion  sonductivitj~ are t he  s w .  Both 

GhBmber. A i l a d n g  t h e  air to flow freely into tho chamber result86 in conduo- 

(b) R ~ a u l ' ; ~  wi%h Res Air Flm 

The rssults of moasdremerrts of conductivity as P f i zok ioa  of a l t i b d o  

r',th no cons"riztioa at the input t o  the  conductivity chamber are shown on 

Figires 1, 16 an3 i7. A rapid increase aith altitilde is s h m .  The d a h  

OOl33564.012 
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1.4 
2 m t  
3 84 
583 
?.5 

l.G .G 
1.3 .o 

0.82 
0.79 
0.71 
0.5s 
0.62 
1.10 
1.70 

A3\ is the w Y i a * i . p c  of conductivity *can the ayerage vslue for Q gimn 

L A N L  
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P daily m-ia+*xL w i ~ h  3 m m  in the early morn- and minimum Ln the affer- 

a a r t a t f o n  chhage oonsidembl;r w i t h  p o s i t i o c  and season. Ih.s ?ra=ictior: :a 

a%ki'bu+a< ta the cbser~eC daily change in small ion densiky and t h e  corraz-  

ponding in~arse ~:hange is 'large and intemediate icn concenwatl3ns. The 

.+k.e squar- rcct, of the rate of pr.:ductionl' . 
!t!hese sre the mask i m p o r t m t  f ac to r s  cont ro l l ing  the daily variation in 

aordw%T.r/i?y mer lard. 

nigh.? at; the ea:hts surfase coald be due t o  the accumulatior of rcdioazt ive 

ma*er f ' r ~ i  the soil be lm the l e v e l  of temperature inversion. In the morning 

t h i z  is dispersed by vertical c o n v r c t i o n  currents. 

whish ou9ur3 &ore +he level cf temperature imeroion wlil be largely due t o  

+;he upnard mc'v-ezneat. of i c r x  which will begin d t h  the verti:ai winLs ia. the 

m o r n i q .  

Izlfomtion of in+resf t o  metacrologis ts  on the rerYsal veloci+;ies of these 

aurranh f o r  the .variatitxi ir a at s g i n n  altitude due to this m i x i n g  will 

occur at earlier times the grea ter  the velocity. 

were mad9 si; 10,990 feat; &&wJghout t h e  morning hours. 

desrsare F.4 m i  gbsserve.3 near suprise. 

c h y e ;  iz /1 o m  be r?ese::t;ea a o 7 e  t h e  l e i e l  of temperature inversion. PJ.=+IE= 

The increase in the rate of produc+,ion of ions at 

Therefor3 any varin%im 

Da+s  OE t he  daily variation in 2 with a l t i t ude  should *-us g i m  

J 

'Two f l ights  wi+A s iroraf:  

OE bath flights a 

This on;S. i f i d s a t e s  that diurna l  



f i n  clisixfsing the departures of posi,t ive and negative c o n d w t i d q  il 

cloud.?,, haze and m i &  k3m t h e  values obtained in fair  weaklier one musf distin- 

giiish the sffee% of charge rccumulatad on a i r c r e  and the ck-,ssge d ion con- 

?ani;rs!icr; in the precipitaticn. 

on t h e  awfsRe of a3 ~ircr&. on conductivi- has been i n v e j t i g a b d  by members 

el’ tihie lahora%ory. The experimental results ware dis,zusiad in t h o  f!irs+.?ar: 

cf this repork. It mas foun3 that a negsti.;e field on the  x r f a z e  of t h e  &k- 

cr.s,Ym lf=g;rZy decrease6 *&-e negs%irre conduc%ivity. 

influence ozi negative conductivi3.  

affe::”,ed only by p o s i t i v ~  f i e l d  on the aircraft, etc. 

Snd b z c ,  the aircra.t‘% was always faund tc be chszge.?. ncgatiw3.y. 

agreemen% with the r5mlt.~ of Boss G-m’? in cloudz. 

4 

“he effect of p o s i % i ~ e  and mga52we charge 

P o s i + i ~ e  f i s l d  had no 

Sfmiiarlp poslt,ive c o ~ i : u ~ > t i ~ i - ; y  WPI 

In mist, stc.ble clouds 

!his fz in 

This disqussion of the results obtained in c louds  and xist; Fr;z.lurlss the 

data of Venn flights K‘t5 aircraift. 

measured oondwt iv i ty  sometimes increased, 8oneti.m s B t  :reused wher- t h e  air3ra;P:. 

pr.sisa4 t h o u g h  prezippitatior. 

memi-). iaaimte the necesstey for fur%her mearmemen%s Kith iastmmenk-s which 

No consistea5 result; w e r e  obtained. Tie 

In some cases, it was nct  afcected. These result... 

will a% leaat qualitatively give re lat ivs  humid i ty  or d e n 3 2 3  of the m i s t ,  a& 

I po3sfbi.y sane ihoa o f  drop aize. 

(I.”) Joc;cr.caI of App-Xed Phyalcs 19, 481-4& (134E) 

=-La- 

00 133564.0 15 



Durixg f o u r  f1;ghka the conduc t iv i ty  was foctnd Yo increzse up t C  TWe3+';r 

During three f l i g h t s ,  the t b s  i t s  fair weather value a t  a given altitude. 

oonduct ivi ty  was found t o  decrease to approximatebl o m  t h i r d  of i t s  value on 

c l e a r  d q s .  

affected when f2ying through m i s t  or clouds. 

oorreoted f o r  charge on the plane surface. 

conduati+A.* decrease&, diirirvg one fl ight the decrease could be a t tr ibuted  

charge on the  plans, in another no d a b  w a s  obtained on the  M e l d  a* +&e plsre  

s u r f ~ ~ e .  

aircraf'; the con&icti.ri tz; was st;lll lower than its no-mal value. 

flights where an increase w a s  faund,there were instances when the c.onduzti$% 

should be essentialiy zero af%er the correct ion for charge on the plane was 

applied and y e t  t h e  conductivity was approxinately aPenYi times its fa ir  we&%&= 

- h e .  This increase may be due to an increase of ionization caused 

up of water drops oc the walls of the conduotioity chmber rather thar: a real 

ircreass in iai concentration. 

arrivs at any concluston at this time as t o  t h e  true condactivity i n  clouds o r  

mist , .  

olmd rill aiso b e  obtained. 

At. times during s o m  of  these  f l i g h t s  the conductivity was not 

The values giJen above are 

Considering the cases where the 

In the third case after applying the correct ion far  shRrEe on the 

During the 

the break 

Thus the results abtsined are too erratic to 

More experiment$ are planned where data on the nature of &e m i s ?  o r  - 

00 133564.01 6 
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