
APPROXIMATE CALCULATION OF THE POTEPTIb L AT THE BOUNDARY 
OF A CURPENT CARRYIXG RECThNGULAR COIL, 

AT THE CORNER OF P POLE. 

M r .  E . We inbe rg  

As a  f i r s t  spproximate c a l c u l a t i o n  i t  i s  assumed t h a t  

t h e  e f f e c t  due t o  t h e  co rne r  i s  smal l ,  and hence t h a t  an 

i n f i n i t e l y  long  p o l e  may be cons idered .  The v a l i d i t y  of 

this  approximation h a s  n o t  been i n v e s t i g a t e d .  Under t h e  

c o n d i t i o n s  t he  p o i c n t i a l  w i l l  be due t o  t he  c u r r e n t  f lowing  

i n  the  c o i l  and an "image c u r r e n t "  a s  i n d i c a t e d  i n  F ig .  1. 

( c u r r e n t  coming ou t  from pape r )  
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For convenience c o n s i d e r  a  r e c t a n g u l a r  c o o r d i n a t e  

system wi th  o r i g i n  a t  c o r n e r  of  c o i l  c o i n c i d e n t  w i t h  t h e  

co rne r  of 

The 

the  p o l e ,  a s  i n d i c a t e d  i n  Fig. 2. 

C a l c u l a t e  t h e  magnetic f i e l d  a t  any p o i n t  on t h e  boundery 
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e q u s t i o n s  f o r  p o t e n t i a l  a r e  ob ta ined  a s  f o l l  
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due t o  the current  i n  the  c o i l  and i t s  image. Calculate  

p o t e n t i a l  from r e l a t i o n  V= (R. & 

e.gD Given a  po in t  ( ~ $ 0 )  such t h a t  Q 5 X L  a 

x 
v*,. = ( H.dx 

Po ten t i a l  a t  an a r b i t r a r y  po in t  on the boundary of the 

co i l -  i s  then gi.ven by 
'b 

( x - 4 )  I?_) I -1 ~_,(,-,)\4~] - + [ ( x + d V -  .bVIL+I(x+*)'.+ bail - y- K -  a v - L[(*-aT-b 
x,a - y 

If a = L b  Graph 1 indica ted  the  r e l a t i o n  of p o t e n t i a l  

GO arc  length  f o r  the cases L = 1 and L = 

The author i s  indebted t o  Professor  E. S. Akeley who 
suggested t h i s  problem and the  method of solut ion.  






