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As the seat of energy of an electric31 field is in the space 
outside of the charged bodies we will consid<:>r the shnpe :wcl 
concentration of the field only, but not thut of the body it�elf. 
This distinction il' necessnry bec3u�e .cnpacities nre usunlly 
attributed to the bodies charged , whereas the energy is exclucled 
from that space w hi eh i" . occupied by the body. Considering 
the space between t wo cha rged bodies a �  the only seat of enC'rgy , 
the expression "chargC'd body " is b(':<t rC'plncl'd by " term i n31 
surface " of the field.  

Comparing g<:>omet ri c;l l ly similar elemC'llts of two g('O­
metrically similnr fipld,.: .  th<:> elemC'nt ary capacit ies arC' pro­
portional to linea l dimC'n;:ioll;: . (SC'l' Figure 1 . ) 

Ext<:>ndinj!; thi� 1 3 \\' oyer th(> <:>nt iTe fidel hy th<:> integrat ing 
procl'>';;:. we find that geom<:>t rica l ly silll i lnr fi("ld� have c3pacit ies 
proport iollnl to the  linea l dimensions of t he terminal surfaces. 
It i� to be expect<:>d . o  t h erefore, that  cn pacities expressed in 
dimC'll;;ion;: of terminal ;:urfaces �hould he of l ineal dimensions. 

That the ca pncit�· i "  by r,o mean;; a funct ion of the " olume of 
the field or of the terminal  hody may hC' easi ly seen from Figure 2 
"'herl:' a fidd <:>lement i;; increased to dOUble th<:> volume hy adding 
IJf' • PI'l'l'ented before The I nstitute of Radio Engineers, xc\\" York, Decem-r 1 ,  1915.  

17 



volume in the direction of the field lines and in a direction per­
pendicular to the lines. In the first case the capacity has been 
decreased whereas in the latter case increased, altho In both 
ca..c;es the volumetric increase is the same. 

FIGt:RE 2 

I t  is �een , therefore. t hftt instead of being dependent on the 
volume , the rapacity i�  rather a function of lineal dimension 
and therefore the mftximum lineal dimension predominates. 

An interesting example of this predominating lineal dimension 
or "maximum reach" is given by the composite capacity of two 
wires joining at one end under various angle�, as shown in 
Figure 3. 

FlGl'RE 3 

When t he :m�le i" "mall the composite capacity is practically 
the �ame a� that of t he ,,:ingle wire, since the addition of the 
second wire hfts not increas('d the maximum reach.. . If the 
s('cond wire B he jOi llf'd to A. 'at an angle of 180 degrees, ' which 
me:ms in straight ('ontinuation of wire A the tota! " capacity has 
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oubled , as the maximum reach now is twice that of the single 
wire. \Ve notice also that by deviating wire B slightly from the 
traight continuation of wire A ,  the maximum reach of the 

system is not materially altered, from which one may correctly 
c�nclude that turning the wire B thru an appreciable angle b 
does not materially change the capacity of the system. On the 
other hand a great chanJ!:e of maximum rE'ach is pro<i lw('ti by 
variations of the anJ!:lE.' whE'n the two wircs arc approximately 
perpendicular, and in fact t hc ca paeity of the total �tructure i� 
most sensitive to changE'$ of angle bet ween thE' two ('ll'ID('nts at 
ahout 90 degrees. 

In Figure 4 ,  I haw /ti wn a tal>ll' of {'apaciti('� per ('('nt imE'ter 
of the greater l ineal dimension of t he diff('rE'nt ('onfi�urntions . 

c =.'101 
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In  Fig:uf(' ;) t he WIrE.' A. B i s  a""umed to  he movpd I", the 
variahl(, ah:-ci,,"ae x ,  t lwreby gCIH'ra t ing: a conducting sh;et S, 

I t is instruet i " e to follow the yariation of the capaeity Cz• 
1 0  



At x = tI  the capacity is that of the wire Ca b ;  as long as x 
is small the capacity is practically constant because the width 
of t he sheet is small compared to the length A B and a change 
of x does not involve a change of the predominating lineal 
dimcnsion ; however, as x increases and finally becomes greater 
than .-1 B, it a...�umes the part of the predominating dimension, 
and,  indeed, the graph shows the capacity then to be propor­
tional to x. 

" I 
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FIGt.:RE .'i 

Compurin!-t thc capncities of a sphere and of a wire, it is 
found t hnt the c:lpncity of the sphere is only three or four times 
as grcnt al" tht' ('npacity of the wire in spite of the million times 
greater volume. 

I ha\'c !':poken of the eapacities of a wire and of other bodies 
inste:l<l of thr cap:lcity of the field simply because I do not wish 
to distr:lct uttentioll from the f:lmiliar conceptions. Let me 
an:llyze thr field �hown in FiJ1;ur(' 6, having two concentric 
�pll('re,; ;'''' tf'rminal �urf:\('e�, and defining :lS "volumetric energy · 
dcn",i ty" t hl' enerl?:Y ('ont:lillcd in one cubic c('nt imeter . As the 
encrl!y I)f a field (·I(,01('nt is mmle up of the product of potential 
alor./! the linl'''' of fon'(' within that ('l('ment and of the number 
of l ir.I'''' t ra nr"in/! it . thE' I'nerl?:Y of :l cuhic cent imeter of electric 
field i", proportiomtl to t hl' square of the field density. Since the 
field d(,ll"ity diminishes as the square of the distance from the 
center of ficld, the volumetric energy density diminishes with 
the fourt h power of the distanee from the eenter. The diagram 
to the ll·(t in Figure 6 ;::ho\\'8 the decrease of volumetric energy 
dE'o"ity.  

Of /!rc'at l'r intcrl'",t t h:ln the volumetric energy density is  the 
lim':ll ('ll('r/!y clt·nsity .  wh i ch may be defi ned as the energy contained 
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in a spherica l  iayC'r of on!' ("('nt i uwtl'r radia l t h ieknf':<:< : nnd a" 

t h e  yolume of such iaYl'r in('n':I:« '" wit h t he :<ql Jare of t he di,.;tnl l l'f' 
from t hE.' eentC'r, t llf'  la w fol lo\\'", f ro l l l  t h i "  f:1 <,t , a n d  from t h(· 
\'ol l l lllf'tri(' rn('r�y dl'n",i ty  I:t \\" t h: 1  t t I l ( ' l i l H' n l ( 'n l' r�:' dl ' l l " i ty  
cl('erea�es inyersely as t il(' squnr(' of t hl' t i i:<t a n('(' from t hr (,l'nt t·! " , 
:'Udl depel:drn('r i" gm phil':l l Iy ,, 1 10\\' 1 1  t u  t i l l '  r ight i l l  F j �Il J"( ' 0 ,  
T h r  !'had('d surface belo\\' t h i:< eun'l'  n' pn':'l'nt :< t he t ota l  1 ' I l l ' I'I!:Y 
of t hr fil'leI and it is ea�ily l"een t herefrom that t he mnximurn 
enerl!y of the field is conct,'ntrnted near the smaller of thc two 
:<ph('re!' , 

I hn n� taken a simplf" e:lSe of a field wi th  �phE'ricnl terminnl 
"lIrf:l('(>:o: to r;how that the conccntrntion " of cne�- lie::; l!ear the 
.. 01:1 1 1('1" tf'rminal �urfa('e , �imilar l'on�id<'rntion'" C3.n he appl i<'tl 
",hf'n :-ouh�titutinl! for thi i< firl< l  r:uliatinl! thr('('-(Iimf'n,.iort:ll l�' , 
:t fi(,ld of hi-diml'n"ionnl rndiation (�:-o t hn t oe("urrinj!; in til(' ('ase 
of IHul! <,yl indric3.1 terminnl surfn c'(';' ) : wit<'rt>, a:-o in this instam'(· , 
til!' blJk of the enNj!;:' of th(' fi('ld is t o  l w  fou n( l llenr the :-om:t l l('r 
on' of t I I(' two t crminal ",urf:H'l':<, 

I n  Figur(' I, I haw' sh own !I fi ('l d with ('OIl ('l'ntr i(" t (' I'J I l i r : t I  ,.urf:U'l ',. ( · i t lH'r :<plH'ri ('a l o r  ey l i n d ril':I U ,  and han' illf" l'l':I"'('d t l  . . . "" "p,. of t i l l '  fi('ld by J'('d u("ing  the "iz(' of t ht' :<lll a l ler t t'rlll i l l a l  

!<urfa,·(' wit hout ,  ho\\"('\'(>r, changinl!: ('it her the tota l numi Jpr o f  . fi(·l e I l ines o r  t h e  larger terminal surfaee, A s  the l inenl clwrgy den:<ity i:< \"('ry !trent near till' �mall('r term inn l surfac('. ",urh acl t l i t ion of t il(' field at t hnt point mu�t hnn' material ly incf('a:« ,d t il(' ('n('rgy of t lw fiC'ld nnd t h t'  eh:mge in ca p:l ('it y to be exp<'et (,t l l'hould h(, ('o ll" i t l('ra bll ' ,  I n  fact , a consid l'ra bll' ehnng(' in eap:l ('i ty of a "phl'rt· i,.: o l Jt a i n('d hy a changc of i t  ... diamct er, I f, in Fij.!Ufl' I t h(' l a rgl'r t erm i r. a l  surfaet' alone i ... changl'd, 
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even mate-rinlly, the total energy of the field will be increased 
very slightly only ; due to the fact, as we have seen, that the 
energy density near .the larger terminal surface is very small . 
Such a small change in energy corresponds to only a small 
change in the capacity of the field, from which we conclude : 

FIGCRE i 

In :l fidd hn\'ing: t wo tprminal surfaces of greatly different 
I'iz('. a ch:mg:e of the �1l11111er surface produces a great change in 
capacity, whereas a chan�e of the larger terminal surface affects 
the- capacity of th(' fiplel only very slightly. The capacity of a 
field is, there-fore, almo:>t entirply determined by the shape of 
t he smaller terminal �urface. 

That is · why we may with rorrectI!.ess speak of the capacity 
of a �ph(·r('. or any ot h('r hody, without mentioning the size and 
l'ha p(' of t ilt' ot h('c t " rmi r :ll surface, as long as the assumption 
is (·occ('(·t that I'Ul"ii ot lwc t('rmir.al s\lrface is of greatly larger 
diuu'nsi. ,nl'.  

It may not he ami"" to  ('all your attention to the fact that 
t hl' in(·cpa,..,' of fiplll  (,llI'CltY al' i l lul'trnted in Figure 7 is accom­
pani('t1 hy :1 del'r(':!",' in (':lpal'ity. This relation may easily 
he t\t'lhll'(·t\ from phy"jC:1I considerations, as well as, from con­
sid('ration of the mathpmatical expression for the capacity 

C = f/J� where f/J = total field lines . 32 ::-� lJ '  Jr = energy, 
wh('r('in t l l f' " :l pa('ity j" expc�sell aR a property of the field alone. 
I am h'mptf'tl to introdul'p h('re the reciprocal " alue of capacity 
and a pply t o  i t t lH' t {'rm " st iffness of the field," as an i�crease 
of ('n('r�' would hI' fol lowed hy an increase of stiffness. I am, 
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however, loath to mar any additional insight which may be 
gained from these explanations by deviation from so familiar 
a. term as capacity . 

For a better conception of the slight change of capacity 
caused by a considerable in crease of the larger terminal surface, 
I refer to Figure 7 ,  where the difference of capacity is only 
1 per cent in spite of the diameter of the larger terminal surface 
being increMe<i 1 00  per cent. It appears, therefore, that that 
part of the capacity of an :mh'\ula whi c-h i" du(' to t he flat top is 
not ma.terially changed · by its hei�ht aho ve ground. 

While considering the capacity of a flat t.op antenna to 
ground, it m ust have o('currf'cl to many cngineen; , as it did to 
me, that the statement to  be found in many text books on electro­
statics is rather misleading : "That the free capa('ity of a body 
considered alone in space must not he confoUluh'd wit h th('  
capacity the  body may have again:o;t another hody t"ol: "i<1( ' I"('<I 
as a plate conden�er. " Thil' stat ement i" quit(' erroneou:o;. As 

the strength :md diredion in any point of a field i:o; of sinp;\" :md 
definite val ue, only one electric field can exist in :t gi" en "p:H"e 
at a gi\"(m mom ('nt . :111<1 . t lH'rdol"e . onl�' one vahl(, of e:l p:l ! ' i ty .  
It i!O incorr('cL t hen·forl' , to  d i"t ingui�h \)et\\'('('11 fr('e ra )1a ( ' ity 
:md cond enser ('aparity. This clarifying stat('mellt is de(,llled 
ndvimble, or at least permil'I'ihle, in vjew of the quot('d errors . . 

By spea king of the capacity of the field instt'ad of that of the 
body, no such erroneous thought is possihle, and it is clear that 
by free capacity of a body is mt>:lnt tht> capacity of the field 
whose smaller terminal surface is the ,;ven body and whose 
largrT terminal . surfncl' is olle of \-:lstiy greatrr dimensions. 
It is not essential that thi! ; grt'nteT tt'rminal surf:u.'(' be 1000000ted 
at infinite distance, berau!:'(' of t ilt' fact that ('ven if construt'd 
a!' of t en t imes the l i neul dim('n:-::ion" of. the smal l :<urface th(' 
('ha nJt(, e:msed by r('mo"in� it to an infinite d istan('e would 
rt ·,..uh in a l"han�e ill ea p:l C' i ty of not more t han on('-t('n t h  of 
1 I ll'r l'l'nt . 

"\ t a time whell I hMI not rl'a l izf'<1 thl' "inp;ly determ illrd 

\'alue of a fi(,ld caparity, I ('on:<iliered a ('om parison between free 
an<l plate eapacity as shown in Fi�ure 8, wherein to an upper 

di",(· ( of which the free capacity is �r) , was added anot her lower 

dil"c, th'�n·by formin� a platl' cond�nser. The problem arose in my mind to  determine the di:;ta nce of separation of thl' two pbtt·,. "0 t hat the plate ('apaC' i ty would equal the free eapaeity 
of t h(' :<ingle dii'(,. From the well-known formula.., for the d i :<c 
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FIeURE 8 

capncity nnd plnte capacity, it would appenr thnt the two were 
equnl at n distance equal to d = �r , and I must confess that 

I hnd quite n struggle to decide whether in speaking of the 
capacity of thE' upper plate I would not hnve to ndd the two 
c3pn(·it ie,<. While such n mistnke need hardly be cnIled to the 
nttention of fhl' majority of engineers, I do not hesit3te to make 
ment ion of it  for t he henefit of even the few students who might 
gnin t lwrefrom. 

The adyent of the 3eroplane has opened another field, for 
radio communic3tion. Whereas in the static field of an antenna, 
one terminal surface is art·ificial and the other provided by the 
surroundin� �ound , both terminal surfaces in an aeroplane 
outfit hnye to he nrtificinl and are, therefore, open to design. 
The qu(>�tion nri,.es in such a radio oscillator as to how much 
may be �:l in('d in ("ner�y for ench single charge by increasing 
that Olll' of t Ill' t wo t("rmin:ll surfnces which consists of a dropped 
wirE'. Tlw :trrn nj!t'mt'nt i:o; :o;hown in Figure 9. It is evident that 

FIGCR£ 9 
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as long as the dropped wire is of smaller dimensions than the 
electrostatic counterpoise provided on the aeroplane, an increase 
in length of such dropped wire will materially . increase the 
capacity of the field and, therefore, the energy per charge (as 
we may conclude by analogy from Figure 7) .  As soon, however, 
as the dropped wire is materially longer than the conductor 
on the aeroplane it assumes the role of the larger terminal 
surface of the field, and any further increase of its length will 
not materially contribut e to an increase of electrostntk capacity 
nor of the energy p<'r unit charge. 

Figure 1 0  shows the function of the volumetric and lineal 
energy density in a field whose smaller terminal surface is a long 
cylinder. Such a field, radiating bi-<lim<,nsionally only, shows 
an energy conC'entration not so ncccntuated as that found in the 

FIGURE 10 

tri-dimensionnlly r:uiint ing field ; l Iu. ('onsidt>riulr the largt>r 
termin31 sUrfn('e of n diameter ten time� that of thc  smaller 
surf3('e, the (·: tp:wity ""{' \lId only be ehangl'cl 1 per cent by 
increasing the larger terminal surfact' i nfinit ely. 

In all C3;;:es, therefore, where the larger · t erminal surface does not come closer nt any point than (say) ten times the 
corresponding dimension of the smaller terminal surface, we need not be concerned with the actual shape of the larger terminal 
surf:!cc when we determine the seat of energy, the capacity and the ('onfiguration of t h e  field lint>S emanating from the smaller 
surface. It will be seen , therefore, that from the fiat top of an antenna, line;;: emanate almost symmetrically both upwards and. 
downward� a" though the larger terminal surface were one-
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surrounding the antenna symmetrically on all sides, in spite of 

the fact that the ground is located entirely at the bottom of the 
antenna. This is clearly illustrated in Figure 1 1 . 

By integrating the lineal energy density of a three-dimen­
sionally radiating field between the radius of the smaller sphere 

FIGtTRE 1 1  

and t hat o f  t h e  I:tr�er �phf're. we can find the enerity o f  :;uch a 
fiE'ltl : wherE'hy th£- l'apacity is dlO'termined . The lineal energy 

dE'n:oity fol io\\",.; th .. I :\\\" of -� . and its inte�l is proportional ,.. 
to : ; and ("on:-;C'qupntiy th� (:apacity of the field varies as r. 

We h:l\·e deduted. therefore, the capacity . of a sphere from 
prorwrti(':': of thc' til·I ( 1  :l lone, ('Ori:-;idering the spht.>re a.., a terminal 
surfal'e only. 

In dcdueinJr l"imihlrly tilt' ('apacity of the "ire from properties 
of t he fiC'lll :ll one. \\'l' hu\"(' to start with the bi-dimensionally 
radi:l t inp: fi(·le I t lU' linenl energy density of which follows the 

law ..! a::; we han ;;cell. The integml of such function is of r 
lup:arithmic' llatun' .  !l" i ndeNI i:o; the ('apacity of the wi re. 

r wi"h to cal l your attent ion to the fact that in a sphere 
segments of the same projected axial length contribute equally 
to t he capndty of the sphere , as shown in Figure 12. 

If n ('hn rlre \\"{'/',. made' to enter a sphere and traverSe the 
splll're in the  direc·t ion of a diameter, the sphere as a conductor 
\\"oul<l hcha\'e l i kt>  a straight piece of wire of uniform lineal 
capaeity. Thi" fatt wu" first recognized, to my knowledge, by 
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FIG(-Rl: 12 

Mr. Nikol:l Tesl:l ,  and [ l'Xlwd to euml:' baek t o  t he hdlD.vior of :l 
sphere as a conductor of radio fn·queney ('ur:r('uts at !o'ome 
later date. 

The study of capal:'iti(';. of compo�it(' hodies i!o' most in­
structive and condu ci v(' to a clear COIl('('ptiOll of capacity. 
ut. as in Figurf:;' 1 3 ,  a numh('r of !o'mall !o'plwre,.: of rndi ll": b(' �o 
3rra.nged :15 to ('oY('r (·omph·h· ly t hl:' !o'urf: H'(, of t lw hlrJ,{pr 
sph('re, t he ra di ll:< R ( If ,," h i i' l l  hp 1 00_  I f  (':l eh Oi l (' of the  

3 1 ,4()U "1Jl:t 1 l er ,.pherp� ('oti ld hI' l'lmuf<'d : I t  i ts  full value of 
('3J1:11·i t y .  t he e:l paeity of tht'  I'ompo;:ite hody would be 3 1 ,400 ; a. .. a mat t �r of fact , howe\"('r. it is not mon' tb:lll radius R of tilt- l:lr�{'r ;:;.phere , t hat  is 1 00_ Indeed , the confi�urat.ion of tlK- (·I(·et ric fiE'ld F could not ha ve chan�('d materially by the arr:lnJ!{'Dl{,llt of the smal l  "pheres, and t he capa ('ity clearly 
pr�nt ,.:  i tself as a property of the confiJ!urnt ion of t he fieJd lyin� outside of thE' eun- loping surfa('(' of t he composite f'tnu-t ure. 



Capacity may play a part in the conduction of electricity 
thru liquids and gases. Let us assume a series of spheres in 
lineal arrangement as shown on Figure 14. 

As long as the distance between the spheres is great com­
pared to the diameter of the spheres, each sphere will retain its 
full {'apacity as given by its radius. By decreasing the distance 

q)4 $ 0 0 
OOcPc1?ooooo 

� c5'<1 o o o 
I-'IGt:RE 1 4  

bet\n'('n :;pheres the  indi\"idual {'apaeities o f  the spheres decrease, 
because of the negati\"E:- !."apacity coefficients. If such approxima­
tion he {'arried to the point of contact between the spheres, the 
capacity of each individual sphere would be redu{'ed to ap-

proximately ! of the original capacity. If such a ruw uC �lJhl'n:" t were coneeh .. ed as freely mo\'able, so as to enable each sphere to 
make contact with a plate P, which is kept charged to a certain 
potential , then the {'harges carried away by the spheres after 
{'ontact wit h the plate would he proportional to the f':lll capacity 
of each :-;phere as long as the spheres are far apart, and would 

he onl\" ! = - _ 1 
__ lh p�,rt of su{'h maximum charg-e when the - � 2.71 8  

!"pht'rel' arc i n  contact . A s  w e  a!"�umed the plat� P to be main­
tained at n {'ertain potential hy an outside sOurce of electricity, 
the ('om'('et ion current represented by the departing -{'harges 
of the spht'res would Yary approximately in a ratio of 2.71 to 1:  

J n the  passage of  electricity thru an electrolyte, the molecular 
conci uctivity has been found to be the same for all electroJytes, 
ancl \'aryin� only with t he concentration of the solution ; - the 
moll'{'ular ('onducti\"ity being approximately 2.5 times as great 
in the yery dil ute solut ion as in the concentrated solution. 

1 wi:-;h to {'all your attent ion to the striking similarity between 
the rat io of ('onclu{'ti\"ity experimentally determined in elec-
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trolytes of small and large concentrn.tion and the ratio of con­
ductivity of the row of spheres where the spheres are far apart 
or close together. I do not pretend at this moment that a 

o 

ALCOHOLS N c;.!04,;;.o H o H-OH WATER I C H,�H MnlII'L ALCOHOL 2 C; ,,\-0.. ETHYL 
, c,,,\-oH PROP'fl " c;.��ti BUTYL Z2.& 
� c.,H,.-oH I�NTVL AL.COMOL I '  �Z.7 

I 
FIGURE ] .5 

plaul'ible modification of the theory of ('onduct ion thru elec­
trolytes and gases can be based on slleh a c:oincidence ; and in 
fact , asswnptions would havc t o  1)(' lll :l de. For example, a 
lineal arrangement of the ion:; in the di n·(·t ion of t il(' static field 
impressed on the electrolyte or on the gas mu�t · he assumed. 

f'DRMIC AGIO I+- COO -l-l  - �  METHYL FORMlATI: I+- coo -.c: t\ I 9.9 
ETHYL H-COO�,,\ Z. 

� 
150SUTYL. • H-COO-C.w, . ... .... MVL. M-COO-q+" , T.T 
"CEnC 'ACID C�COO_ D 
E�YL ACETATE CHj COO-Cz"\ � eM; COO-C;H, :3 � PROPY\. 

o 2 :3  4 � N or ""I. AL."� 
FIGURE 16 

But t he fact that such ratio i n  the case of the spheres is deduced 
from gf'omct ri cnl considerat ions alone , ('ou pled ",ith the fact 
that in clcetrolytcs the sam e rat io follow:< from purely geometrical 
eon."ide'rnt ion!', i s  sufficient to warrant further thought.  I do not �itate t o  bring this i nteresting coinei<iellce t o  yo�r knowledge,  
1rJth the' hope that other physicists may carry on investigations 
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in the same direction . I have said that the molecular con­
ductivity of electrolytes arose from geometrical considerations 
only, and I think it advisable to call your attention to the founda­
tion of such a statement. While it is true that the conductivity 
of different electrolytes varies considerably, it has bee:p. found 
that the · molecular conductivity is the same for all electrolytes. 
The similar behavior, of the same number of molecules, in­
dependently of the.> weight of the moit·(·u){'. therefore reduces the 
phenomenon to a purE'ly geometric ha.",i�. 

SUMMARY : Considering that electrostatic energy is actually in the space 
surrounding a charged body. the latter is called a "terminal surface." It is 
shown that capacity is predominantly a function of the maximum lineal 
dimension of the terminal surface. The volumetric and lineal energy den­
sities in the field are defined and studied in a Dumber of cases. It is proven 
that the capacity between two terminal surfaces is greatly affected by chang­
ing the lineal dimensions of the smaller terminal surface. but not so for 
changes of the larger. Certain current errors in cxmnection with "mutual 

-capacity" are considered. The practical applications to a radio antenna and to aeroplane counter­poises are given. When a charge traverses a sphere. entering parallel to a diameter. the sphere behaves as a conductor of uniform lineal capacity. 
Applications of the theoretical considerations are also given in connec­

tion with the conduc..:ivity of concentrated and dilute electrolytes. 


