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Oak ilidge, Tenn. 

Dear D r .  ;'larren; 

I have f i n a l l y  been hole t o  complete a s e r i e g  of 
ex?eriments on animals and on tke p a t s  niater ia l  from che- 
case. A number of tests were u d e  on t h e  c lo th  alone t o  de te rn ine  
its breakdown p o t e n t i a l ,  
i n  a standard macnine used for naking in su la t ion  tests. 
of a number of t e s t s  shows t h a t  t h i s  u t e r i &  in an ordinary dry 
state breaks d m  st a voltage of 2030 ,W vol t s ,  a b s e q u e n t l y  the 
material was exposed i n  a humidity cnamber f o r  a period of one hour 
a t  lOC$ humidity. This reduced t h e  value ol t h e  breakdown p o t e n t i a l  
t o  1030 W S  vo l t s8  
age in excess of 500 without any de te r io ra t ion  of the  c lo th .  In one 
animal e x p e r h e n t  460 iwS v o l t s  were used with t h e  c l o t h  dampened t o  

hood of 50 LA) and t h e  only e f fec t  on the c lo th  due t o  t h e  cu r ren t  
was the  production of steam and the drying of t h e  cloth; the effect 
on t h e  animal i n  t h i s  case was t o  produce some b l i s t e r i n g ,  probably 
due t o  t h e  steam. 
able l e s i s n s  on t h e  s k i n  through the c lo th  it was necessary t o  try 
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The c l c th  was placed between 1" e lec t rodes  
The average 
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Tests were made wi th  a point  e l ec t rode  a t  a volt- 

a point where it would pass c w r e n t  (estimated t o  be in t h e  neighbor- 

Because it was not pos3ible t o  produce any remark- 

d i r e c t  t e a t s  on t h e  exposed skin. . 
Using an ind i f fe ren t  e lectrode in very good contac t  

on t h e  other  s i d e  of t h e  body, contacts were made t o  t h e  skin with 
s ing le  e lec t rodes  having approximately the same a r e a  as those in- 
volved i n  t h e  - case.  This resu l ted  i n  a c u t t i n g  of t h e  skin 
and some burning, and as a matter of f a c t  t h e  a c t i o n  appeared t o  be 
f a i r l y  i d e n t i c a l  Kith t h a t  made by a diathermy machine used for 
cu t t ing  purposes. The cur ren t  s t i l l  remained a t  a low level, c i r c a  
100 &A, w i t h  no l e s i o n s  a t  all comparable t o  those In t h e  0 
case being produced. 
i n  a current  of approximately 5 0  U but i n  t h i s  case no visible 
l e s ions  were produced as w a s  t o  be e x y c t e d  from such intimate con- 
t ac t .  

' 

Use of an electrode 14" i n  diameter  r e s u l t e d  
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I n  a l l  cases  coritact  was f o r  a much longer  period 
than -is believed t o  have had. 

The ohmic r e s i s t a n c e  in hums subjec ts  from t h e  
r i g h t  hand t o  t h e  l e f t  l e g  was found t o  vary from aoove 1- 
ohns t o  over 200,000 ohms de9ending upon the amount of n a t u r a l  
1110isture on the  s k i n .  Under a l l  these  c i r cums taces  it seems 
improbable t h a t  t he  low vol tage could have been irivolved i n  t h i s  
cas t .  

There are a number of po in ts  brought out  a t  t h e  

F i r s t ,  the  cha rac t e r  of t he  puncture wounds i n  
scene which also point very d e f i n i t e l y  t o  contact with a high 
voltage (35 K V ) ,  
t he  l e g  and trmsers, and the  s ingeing of the  ha i r  on the  f inge r s .  
Second, witnesses r epor t  the sound of a spark discharge; t h i r d ,  
other  witnes5es xere  s a i d  t o  have seen a f l a s h .  

The l e s i o n s  on the  i e g  seem t o  f i t  t h e  physical  
contact with a r e l a y  which upon manual c losure would energize 
the  high vol tage transformer without t he  closure of the  panel 
switch. 

All t he  evidence therefore  3oints t o  t h e  high 
volt,ge - i n  s p i t e  sf the  fact t h a t  grounding hooks are supoosed 
t o  be used ivniie the  ap?,aratus i s  being workec upon. It seems 
s iqn i f igan t  t h a t  no one i s  mepared t o  s t a t e  L h a t  t h e  grounding 
hook was i n  the p r j p e r  pos i t ion  a t  t h e  t b e  of the accident.  
s eem l i k e l y  t h a t  t he  spark juxpea from t he  c l i p s  a t  the end of 
the wires which xere being pushed up ttiroltsh tne kpparatus. 
would be n 3  c a re  l e f t  on tnese  terminals  by t a e  d i s c h u g e  which 
was pmbably in te r rupted  by t he  o p n i n g  of the Qoor s a f e t y  switcnes.  
Perca?s if the aoar ;,ad Seen opened a second somer  t h e  acc ident  
would not irave occurred. 

It 

There 

The photogr;phs d f  cne les ions  were shown t o  the 
physiciai  who hmules  a l l  o f  t h e  e l e c t r i c a l  acciderit cases f o r  t n e  
l o c a l  u t i l i t y  company. 
nature of the apparatus in quest ion,  he s t a t e d  tha t  h i s  b e l i e f  was 
t h a t  they aere caused oy a nigh vol tage aischarge and not by volt- 
ages below 500. 
who i s  qua l i f i ed  t 6  judge the  e f f e c t s  of the  p s s c g e  of e l e c t r i c a l  
currents  t h r x g h  the  body. 

Without having my i n fama t ion  as t o  t h e  

This oginion i s  concurreu with by everyone here  

Very t r u l g  yours, 

Francis  d.  Bishop 
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