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©  Assembly  tool  for  electrical  connectors. 
A  tool  for  use  by  an  operator  in  the  field  in  attaching  and 

securing  a  bushing  assembly  within  an  electrical  connector 
and  subsequently  connecting  or  disconnecting  the  electrical 
connector  and  a  terminal  of  an  electrical  apparatus  to 
establish  a  connection  from  a  remote  location  through  the 
use  of  an  insulated  implement,  such  as  a  hot-stick.  The  tool 
includes  an  operating  member  with  a  wrenching  configura- 
tion  for  engaging  a  complementary  wrenching  arrangement 
in  the  bushing  assembly,  a  wrenching  portion  for  direct 
wrenching  of  the  operating  member  and  a  torque  responsive 
device  through  which  the  insulated  implement  is  coupled  to 
the  operating  member  to  enable  rotation  of  the  insulated 
implement  relative  to  the  operating  member  upon  exceeding 
a  predetermined  torque  indicative  of  the  appropriate  seating 
of  the  electrical  connector  upon  the  terminal  so  that  such 
relative  rotation  serves  as  an  indication  to  the  operator  that 
the  connection  is  complete. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  the  c o n n e c -  
t i o n   and  d i s c o n n e c t i o n   of  high  v o l t a g e   e l e c t r i c a l   c o n n e c t o r  

e lements   in  the  f i e l d   and  p e r t a i n s ,   more  s p e c i f i c a l l y ,   to  a n  

assembly  t oo l   fo r   f a c i l i t a t i n g   the  i n s t a l l a t i o n   of  a  b u s h i n g  

assembly  w i t h i n   an  e l e c t r i c a l   c o n n e c t o r   and  the  s u b s e q u e n t  

a p p r o p r i a t e   s e a t i n g   of  the  e l e c t r i c a l   c o n n e c t o r   upon  a  t e r m i n a l .  

of  an  e l e c t r i c a l   a p p a r a t u s ,   p r e f e r a b l y   from  a  remote  l o c a t i o n  

th rough   the  use  of   an  i n s u l a t e d   implement ,   such  as  a  h o t - s t i c k .  

In  Un i t ed   S t a t e s   p a t e n t   no.  4 ,202 ,591 ,   g r a n t e d   May  13,  1 9 8 1 ,  

t h e r e   is   d e s c r i b e d   a  h i g h  v o l t a g e   e l e c t r i c a l   c o n n e c t o r   of  t h e  

type  employed  to  connec t   a  high  v o l t a g e   cable   to  the  t e r m i n a l  

of  an  e l e c t r i c a l   a p p a r a t u s ,   such  as  a  t r a n s f o r m e r ,   in  a  p o w e r  
d i s t r i b u t i o n   c i r c u i t .   The  e l e c t r i c a l   c o n n e c t o r   i s   p r o v i d e d  

with  a  bush ing   assembly   which  enab les   a  ground  c o n n e c t i o n   t o  b e  

made  so  as  to  ground  the  t e rmina l   w i thou t   d i s c o n n e c t i n g   t h e  

e l e c t r i c a l   c o n n e c t o r .   Also  d i s c l o s e d   in  the  p a t e n t   is   a  t o o l   f o r  

g rounding   the  e l e c t r i c a l   connec tor   and  then  d i s c o n n e c t i n g   t h e  

e l e c t r i c a l   c o n n e c t o r   from  the  t e r m i n a l .   In  a  E u r o p e a n   p a t e n t  

a p p l i c a t i o n   e n t i t l e d   ATTACHMENT ARRANGEMENT  FOR  HIGH  VOLTAGE  ELEC- 

TRICAL  CONNECTOR,  s e r i a l   m .   ,  f i l e d   of  even  d a t e  

h e r e w i t h   and  a s s i g n e d   to  the  a s s i g n e e   h e r e o f ,   t h e r e   i s   d e s c r i b e d   a n  

a t t a c h m e n t   a r r angemen t   which  f a c i l i t a t e s   a t t a c h m e n t   and  s e c u r i n g   o f  

a  bushing   a s s e m b l y  t o   an  e l e c t r i c a l   connec to r   to  a  t e r m i n a l   of  a n  

e l e c t r i c a l   a p p a r a t u s ,   the  a t t achmen t   a r r angement   i n c l u d i n g   s e q u e n t -  

i a l l y   o p e r a t e d   t h r e a d e d   elements   and  minimum  t o r q u e   r e s p o n s i v e  

dev ices   for   a s s u r i n g   t h a t   the  s e q u e n c e  o f   o p e r a t i o n   of  the   t h r e a d e d  

e lements   w i l l   s ecu re   the  bushing  assembly  a p p r o p r i a t e l y   to  t h e  

e l e c t r i c a l  c o n n e c t o r   and  then  w i l l   secure   the  e l e c t r i c a l   c o n n e c t o r  

ro  the  t e r m i n a l .  

I t   is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  t o o l  

for   f a c i l i t a t i n g   the  i n s t a l l a t i o n   of  a  bushing  assembly   w i t h i n   a n  

e l e c t r i c a l  c o n n e c t o r   and  subsequen t ly   c o n n e c t i n g   the  e l e c t r i c a l  

c o n n e c t o r   to  a  t e r m i n a l   of  a  high  v o l t a g e   e l e c t r i c a l   a p p a r a t u s .  



Another   o b j e c t   of  the  i n v e n t i o n   is  to  p rov ide   a  t o o l   a s  
d e s c r i b e d   and  w h i c h  c a n   be  used  in  c o n n e c t i o n   wi th   an  i n s u l a t e d  

implement,   such  as  a  h o t - s t i c k ,   for   o p e r a t i o n   from  a  r e m o t e  

l o c a t i o n ,   to  e f f e c t   c o n n e c t i o n   or  d i s c o n n e c t i o n   of  the   e l e c t r i c a l  

c o n n e c t o r   and  the   t e r m i n a l .  

S t i l l   a n o t h e r   o b j e c t   of  the  i n v e n t i o n   is  to   p r o v i d e   a  t o o l  

as  d e s c r i b e d   and  which  i n d i c a t e s   to  the  o p e r a t o r   when  the   e l e c -  

t r i c a l   c o n n e c t o r   is   a p p r o p r i a t e l y   s e a t e d   u p o n  t h e   t e r m i n a l   and  t h e  

c o n n e c t i o n   is  comple ted   c o r r e c t l y .  

ye t   a n o t h e r   o b j e c t   of  the   i n v e n t i o n   is   to  p r o v i d e   a  t o o l   a s  

d e s c r i b e d   and  which  enab les   the  a p p l i c a t i o n   of  a  s u f f i c i e n t   r e m o v a l  

to rque   fo r   d i s c o n n e c t i n g   the  e l e c t r i c a l   connec to r   from  the   t e r m i n -  

a l .  

A  f u r t h e r   o b j e c t   of  the  i n v e n t i o n   is  to  p r o v i d e   a  t o o l   o f  

the  type  d e s c r i b e d   and  which  is  r e l a t i v e l y   s imple   i n   c o n s t r u c t i o n  

and  is  easy  to  use  in  the  f i e l d .  

A  s t i l l   f u r t h e r   o b j e c t   of  the  i n v e n t i o n   i s   to   p r o v i d e   a  t o o l  

of  the  type  d e s c r i b e d   and  which  is  rugged  and  d u r a b l e   so  as  t o  

perform  s a t i s f a c t o r i l y   under  c o n d i t i o n s   e n c o u n t e r e d   in   the   f i e l d  

over  a  r e l a t i v e l y   long  and  u se fu l   s e r v i c e   l i f e .  

The  above  o b j e c t s ,   a s  w e l l   as  s t i l l   f u r t h e r   o b j e c t s   a n d  

a d v a n t a g e s ,   are  a t t a i n e d   by  the  p r e s e n t   i n v e n t i o n   which  may  b e  

d e s c r i b e d   b r i e f l y   as  a  too l   for   use  by  an  o p e r a t o r   in  a t t a c h i n g  

and  s e c u r i n g   a  bushing   assembly  w i t h i n   an  e l e c t r i c a l   c o n n e c t o r   a n d  

s u b s e q u e n t l y   c o n n e c t i n g   and  d i s c o n n e c t i n g   the  e l e c t r i c a l   c o n n e c t o r  

and  a  t e r m i n a l   of  an  e l e c t r i c a l   a p p a r a t u s   from  a  r emote   l o c a t i o n  

t h r o u g h   t h e  u s e   of   an  i n s u l a t e d   i np l emen t ,   such  as  a  h o t - s t i c k ,  

the  c o n n e c t i n g   and  d i s c o n n e c t i n g   being  a ccompl i shed   t h r o u g h   t h e  

wrenching  of  a  t h r e a d e d   f a s t e n e r   having  a  wrench ing   c o n f i g u r a t i o n  

t h e r e o n ,   the  t o o l   a s s u r i n g   t h a t   the  c o n n e c t i o n   is  comple t e   so  a s  

to  e s t a b l i s h   a  d e s i r e d   e l e c t r i c a l   c o n t a c t   and  i n t e r f e r e n c e   f i t  

between  the  e l e c t r i c a l   connec tor   and  the  t e r m i n a l ,   the   t o o l  

compr i s ing :   an  e l o n g a t e - o p e r a t i n g   member  having  o p p o s i t e   ends;  a  

wrenching   c o n f i g u r a t i o n   at  one  of  the  o p p o s i t e   ends ,   the  w r e n c h i n g  

c o n f i g u r a t i o n   be ing   complementary  to  the  wrenching  c o n f i g u r a t i o n  



of  the  t h r e a d e d   f a s t e n e r   for  wrenching  engagement  t h e r e w i t h ;  

wrenching   means  a d j a c e n t   the  o the r   of  the  o p p o s i t e   ends  e n a b l -  

ing  d i r e c t  w r e n c h i n g   of  t h e  o p e r a t i n g  m e m b e r   for   a t t a c h i n g   a n d  

s e c u r i n g   the  bush ing   assembly  w i t h i n   the  e l e c t r i c a l   c o n n e c t o r ;  

a t t a c h m e n t  m e a n s   for   enab l ing   s e l e c t i v e   a t t a c h i n g   of  the  t o o l   t o  

the  i n s u l a t e d   implement;   and  a  t o rque   r e s p o n s i v e   dev ice   c o u p l i n g  

the  a t t a c h m e n t   means  with  the  o t h e r   of  the  o p p o s i t e   ends  of  t h e  

o p e r a t i n g   member,  the  to rque   r e s p o n s i v e   dev ice   e n a b l i n g   r e t e n t i o n  

of  the  a t t a c h m e n t  m e a n s   r e l a t i v e   to  the  o p e r a t i n g   member  o n l y  

upon  e x c e e d i n g   a  p r e d e t e r m i n e d   t o r q u e  i n d i c a t i v e   of  the   a p p r o p r i a t e  

s e a t i n g   of  the   e l e c t r i c a l   c o n n e c t o r   upon  the  t e r m i n a l   wi th   t h e  

d e s i r e d   e l e c t r i c a l   c o n t a c t   and  i n t e r f e r e n c e   f i t   t h e r e b e t w e e n   s o  

t h a t   such  r e l a t i v e   r o t a t i o n   se rves   as  an  i n d i c a t i o n   t o  t h e   o p e r a t o r  

t h a t   the   c o n n e c t i o n   is  c o m p l e t e .  

The  t o o l   f u r t h e r  m a y  i n c l u d e  d i r e c t - c o u p l i n g  m e a n s  f o r  

d i r e c t l y   c o u p l i n g   the  a t t a chmen t   means  to  the  e l o n g a t e   o p e r a t i n g  

m e m b e r  i n  o n e  d i r e c t i o n  o f  r o t a t i o n  o f  t h e   t oo l   such  t h a t   a  t o r q u e  

exceed ing   the   s e l e c t e d   torque  can  be  a p p l i e d   to  the  o p e r a t i n g  

member  in  s a id   one  d i r e c t i o n   only,   by  the  i n s u l a t e d   i m p l e m e n t ,  

a t t a c h e d   at  the  a t t achment   neans,   the  one  d i r e c t i o n   being  t h a t   w h i c h  

e f f e c t s   d i s c o n n e c t i o n   of  the  e l e c t r i c a l   c o n n e c t o r   from  the  t e r m i n a l .  

The  i n v e n t i o n  w i l l  b e  m o r e  f u l l y  u n d e r s t o o d ,  w h i l e  s t i l l  

f u r t h e r  o b j e c t s   and  a d v a n t a g e s  w i l l   become  a p p a r e n t ,   in  the  f o l l o w -  

ing  d e t a i l e d   d e s c r i p t i o n  o f   an  embodiment  of  the  i n v e n t i o n   i l l u s t r a t -  

ed  in  the   accompanying  drawing,   in  w h i c h :  

FIG.  1  is  an  e l e v a t i o n a l   view,  p a r t i a l l y   s e c t i o n e d ,   of  a  t o o l  

c o n s t r u c t e d  i n  a c c o r d a n c e  w i t h  t h e  i n v e n t i o n .  

FIG.  2  is  a  f ragmentary   e l e v a t i o n a l  v i e w   of  a  p o r t i o n   o f  

the  t o o l   of  FIG.  1  taken  in  the  d i r e c t i o n   of  arrow  2:  

FIG.  3  is   a  f ragmentary   e l e v a t i o n a l   c r o s s - s e c t i o n a l   v i e w ,  

in  s l i g h t l y   reduced   s ca l e ,   showing  p o r t i o n s   of  a  bush ing   a s s e m b l y  

a b o u t  t o  b e  i n s t a l l e d  w i t h i n  a n  e l e c t r i c a l  c o n n e c t o r :  



FIG.  4  is   a  f r agmen ta ry   e l e v a t i o n a l   c o r s s - s e c t i o n a l   v i e w  

s i m i l a r   to  FIG.  3,  but   wi th   the  bushing  assembly   p a r t i a l l y   i n s t a l l e d ;  

FIG.  5  is   a  f r agmen ta ry   e l e v a t i o n a l   c r o s s - s e c t i o n a l   v i e w  

showing  the   bushing  assembly  f u l l y  i n s t a l l e d   w i t h i n   the  e l e c t r i c a l  

c o n n e c t o r ,   the  i n s t a l l a t i o n   having  been  f a c i l i t a t e d   by  the  t o o l  

shown  in  the  f i g u r e   in  s l i g h t l y   reduced  s c a l e ;  

FIG.  6  is   a  f r agmen ta ry   e l e v a t i o n a l   c r o s s - s e c t i o n a l   v i e w  

s i m i l a r   to  FIG.  5,  but  showing  the  e l e c t r i c a l   c o n n e c t o r   p a r t i a l l y  

i n s t a l l e d   upon  the  t e r m i n a l   of  an  e l e c t r i c a l   a p p a r a t u s ;   a n d  

FIG.  7  is   a  f r agmen ta ry   e l e v a t i o n a l   o o r s s - s e c t i o n a l   v i e w  

s i m i l a r   to  FIG.  6,  but  with  the  e l e c t r i c a l   c o n n e c t o r   f u l l y   c o n n e c t e d  

to  the  t e r m i n a l .  

R e f e r r i n g   now  to  the  drawing,   and  e s p e c i a l l y   to  FIGS.  1  and  2 

t h e r e o f ,   a  t o o l   c o n s t r u c t e d   in  accordance   wi th   the   i n v e n t i o n   i s  

shown  a t   10  and  i s  s e e n   to  i n c l u d e   an  o p e r a t i n g   member  in  the  f o r m  

of  e l o n g a t e   rod  12  having  a  wrenching  c o n f i g u r a t i o n   in  the  form  o f  

a  hexagona l   key  14  at  the  lowermost  end  16  of  the   rod  12  and  w r e n c h -  

ing  means  in  the  form  of  a  hexagonal   d r ive   head  18  a d j a c e n t   t h e  

uppermos t   end  20  of  rod  12.  A  p r o j e c t i o n   22  a t   t he   uppermost   e n d  

20  of  rod  12  has  a  square  c r o s s - s e c t i o n a l   c o n f i g u r a t i o n   and  i s  

r e c e i v e d   w i t h i n   a  complementary  square  socke t   24  w i t h i n   a  c y l i n -  

d r i c a l   f i r s t   body  member  26  of  t oo l   10.  A  pin  28  s e c u r e s   the  r o d  

12  to  the   f i r s t   body  member  26 .  

An  a t t a chmen t   means  in  the  form  of  a  pad  eye  30,  w h i c h  

i n c l u d e s   a  r ing   32  and  a  p l ace   34,  is  a f f i x e d   to  a  c y l i n d r i c a l  

second  body  member  36  is  coupled  to  f i r s t   body  member  26  by  means  

which  w i l l   be  e x p l a i n e d   in  g r e a t e r   d e t a i l   below.  Pad  eye  30  e n a b l e s  

t o o l   10  to  be  a t t a c h e d   to  an  i n s u l a t e d   implement ,   such  as  a  h o t -  

s t i c k ,   in  the  manner  e x p l a i n e d   f u l l y   in  the  a f o r e s a i d   p a t e n t  

no.  4 , 2 0 2 , 5 9 1 ,   so  t h a t   too l   10  may  be  o p e r a t e d   by  an  o p e r a t o r  

(not  shown)  from  a  remote  l o c a t i o n .  

The  o p e r a t i o n   of  t oo l   10  is  be s t   u n d e r s t o o d   by  r e f e r e n c e   t o  

the  f u n c t i o n s   pe r fo rmed  by   the  t o o l .   Turning  now  to  FIGS.  3  t h r o u g h  

7,  t h e r e   is  i l l u s t r a t e d   an  i n s t a l l a t i o n   p r o c e d u r e   in  which  a  b u s h -  

ing  assembly  40  is  a t t a c h e d   and  secured   w i t h i n   an  e l e c t r i c a l  



connec to r   in  the  form  of  a  T-shaped  r e c e p t a c l e   42,  and  the  r e c e p -  
t a c l e   42  i s   connec t ed   to  a  t e rmina l   44  (see  FIGS.  6  and  7)  of  a  

high  v o l t a g e   a p p a r a t u s ,   such  as  a  t r a n s f o r m e r   (not  shown).  The 

i n s t a l l a t i o n   p rocedu re   is  d e s c r i b e d   in  d e t a i l   in  the  a f o r e s a i d  

p a t e n t   a p p l i c a t i o n ,   s e r i a l   no.  ,  f i l e d   of  e v e n  

date   h e r e w i t h ,   and  p o r t i o n s   of  t h e  p r o c e d u r e   are  r e p e a t e d   h e r e i n   t o  

i l l u s t r a t e   the  use  of  t oo l   10  in  the  p r o c e d u r e .  

R e f e r r i n g   f i r s t   to  FIGS.  3  and  4,  r e c e p t a c l e   42  is  a f f i x e d  

to  the  t e r m i n u s  o f   a  high  v o l t a g e   p a t e n t ,   and  an  e l e c t r i c a l   t e r m i n a l  

c o n t a c t   50  having  an  i n t e g r a l   lug  52  is  a t t a c h e d   to  the  c o n d u c t o r  

of  the  c a b l e .   Lug  52  is  to  be  connected   to  the  t e r m i n a l   44  t o  

complete   a  d i s t r i b u t i o n   c i r c u i t .  

A  compos i te   body  54  sur rounds   the  c o n t a c t   50  and  p r o v i d e s   a n  

a x i a l l y   e x t e n d i n g   r e c e p t a c l e   r ece s s   36  w i t h i n   which  t e r m i n a l   64  i s  

to  be  r e c e i v e d .   A  second  a x i a l l y   ex t end ing   r e c e s s   58,  o p p o s i t e  

to  the  f i r s t   r e c e s s   56,  is   to  r e c e i v e   i n t e r f a c e   bushing   assembly   4 0  

which  is   c o n s t r u c t e d   to  enable   d i r e c t   c o n n e c t i o n   between  t h e  

t e r m i n a l   44  and  a  commonly  a v a i l a b l e   e l e c t r i c a l   c o n n e c t o r ,   such  a s  

an  elbow  r e c e p t a c l e   (not  shown) .  

Bushing  assembly  40  i nc ludes   a  g e n e r a l l y   t u b u l a r   hous ing   60 

having  a  body  member  62  of  d i e l e c t r i c   m a t e r i a l ,   such  as  an  i n s u l a t -  

ing  e l a s t o m e r ,   and  a  c e n t r a l   t u b u l a r   member  64  of  conduc t ive   m a t e r i a l ,  

such  as  copper  or  aluminum.  The  upper  end  p o r t i o n   66  of  the  b u s h i n g  

assembly  40  is   e s s e n t i a l l y   the  same  as  t h a t   shown  in  the  a f o r e s a i d  

p a t e n t .   Thus,  a  female  c o n t a c t   assembly  68  is  l o c a t e d   w i t h i n   t h e  

t u b u l a r   member  64  and  i n c l u d e s   a  female  c o n t a c t   e lement   72  which  c a n  

r e c e i v e   a  complementary  male  c o n t a c t   e lement   (not  shown)  for   c o m p l e t -  

ing  an  e l e c t r i c a l   c i r c u i t   to  t u b u l a r   member  64  is   p rov ided   wi th   a n  

e x t e n s i o n   in  the  form  of  an  a x i a l l y   e x t e n d i n g   t u b u l a r   e x t e n s i o n   o f  

a  t h r e a d e d   c o n n e c t i o n   82  at   the  upper  end  84  of  t u b u l a r   e x t e n s i o n  

member  80.  The  lower  end  86  of  t u b u l a r   e x t e n s i o n   member  80  i n c l u d e s  

a  land  88  for   purposes   which  w i l l   be  d e s c r i b e d   in  g r e a t e r   d e t a i l  

b e l o w .  

A  coup l ing   member  90  is  r e c e i v e d   w i t h i n   e x t e n s i o n   member  8 0 ,  

a d j a c e n t   lower  end  86,  and  is  coupled  to  e x t e n s i o n   member  8 0 ,  



a d j a c e n t   lower  end  86,  and  is  coupled   to  e x t e n s i o n   member  80  by  

means  of  an  e x t e r n a l   t h r e a d   92  which  ex tends   a x i a l l y   to  upper   e n d  

94,  of  c o u p l i n g   member  90  and  engages  a  complementary  i n t e r n a l  

t h r e a d   96  in  e x t e n s i o n   member  80.  A  f u r t h e r   e x t e r n a l   t h r e a d   98 

ex t ends   a long  the  coup l ing   member  90  a d j a c e n t   the  lower  end  100 

t h e r e o f   and  a  c o l l a r   102  is  l o c a t e d   a x i a l l y   between  the   e x t e r n a l  

t h r e a d s   92  and  98 .  

P r i o r   to  the  i n s t a l l a t i o n   of  bushing  assembly  40  w i t h i n   t h e  

r e c e s s   58  of  r e c e p t a c l e   42,  c o u p l i n g   member  90  p r o j e c t s   beyond  t h e  

lower  end  86  of  e x t e n s i o n   member  80,  and  the  lower  end  104  of  body  

member  62  of  bushing   assembly  40,  wi th   c o l l a r   102  spaced  a x i a l l y  

from  lower  ends  86  and  104,  as  i l l u s t r a t e d   in  FIG.  3.  In  t h i s   m a n n e r ,  

e x t e r n a l  t h r e a d  9 8  i s  s p a c e d  f a r  e n o u g h  d o w n w a r d l y  f r o m  t h e   t a p e r e d  

p o r t i o n   106  of  the  body  member  62  of  bushing  assembly  40  to  e n a b l e  

e x t e r n a l   t h r e a d   98  to  be  engaged  with  a  complementary  t h r e a d e d  

a p e r t u r e   108  in  lug  52  of  c o n t a c t   50,  as  seen  in  F I G .  3 ,   w i t h o u t  

r e s i s t a n c e   which  might  o t h e r w i s e   occur  i f   the  t a p e r e d   p o r t i o n   106 

of  the  body  member  62  were  to  c o n t a c t   the  c o r r e s p o n d i n g   t a p e r e d  

p o r t i o n   110  of  r e c e s s   58.  Thus,  e x t e r n a l   t h r ead   98  of  c o u p l i n g  

member  90 may  be  t h r e a d e d   i n to   t h r e a d e d   a p e r t u r e   108  merely  by  t u r n -  

ing  bush ing   assembly  40  manual ly   to  advance  e x t e r n a l   t h r e a d   98  i n t o  

t h r e a d e d  a p e r t u r e   108.  Such  advancement  is  c o n t i n u e d   u n t i l   a  s u f f i c i e n t  

a x i a l   l e n g t h   of  t h r ead   98  is  engaged  w i t h i n   t h r e a d e d   a p e r t u r e   108 

t o  p r o v i d e   the   ho ld ing   s t r e n g t h   n e c e s s a r y   to  comple te   the  i n s t a l l a -  

t i o n   of  bush ing   member  40,  as  d e s c r i b e d   below,  and  p r e f e r a b l y   u n t i l  

a  s top   s h o u l d e r   112  on  c o l l a r   102  is  s e a t ed   a g a i n s t   lug  52,  as  s e e n  

in  FIG.  4 .  

P r e f e r a b l y ,   manual  t u r n i n g   of  bushing  assembly  40  w i l l   a d v a n c e  

the  c o u p l i n g   member  90  i n to   t h r e a d e d   a p e r t u r e   108  u n t i l   s top  s h o u l d e r  

112  is   s e a t e d   p r o p e r l y   a g a i n s t   lug  52.  A  lock ing   means  is  p r o v i d e d  

between  the   e x t e r n a l   t h read   92  and  the  i n t e r n a l   t h r e a d   96  to  l o c k  

the  c o u p l i n g   member  90  and  the  t u b u l a r   e x t e n s i o n   member  80  a g a i n s t  

movement  r e l a t i v e   to  one  ano the r   dur ing   t h r e a d i n g   of  the  c o u p l i n g  

member  90  i n t o   the  lug  52,  at   l e a s t   u n t i l   the  a f o r e s a i d   s u f f i c i e n t  

a x i a l   l e n g t h   of  t h r e a d   98  is  engaged  w i t h i n   t h r e a d e d   a p e r t u r e   1 0 8 .  



The  l ock ing   means  is  in  the  form  of  a  p e l l e t   114  of  s y n t h e t i c  

r e s i n   m a t e r i a l ,   such  as  nylon,   p laced   w i t h i n   a  r ece s s   116  in  t h e  

wall   118  of  coup l i ng   member  90  and  compressed  a g a i n s t   i n t e r n a l   t h r e a d  

96  of  t u b u l a r   e x t e n s i o n   member  80  to  e s t a b l i s h   a  p r e v a i l i n g   t o r q u e  
which  p r e f e r a b l y   is  g r e a t   enough  to  p r e c l u d e   the  unwanted  r e l a t i v e  

movement.  In  o r d e r   to  e f f e c t   c o n t i n u e d   r o t a t i o n   of  the  b u s h i n g  

assembly  40,  p r e f e r a b l y   a f t e r   s top  s h o u l d e r   112  is  s e a t e d   a g a i n s t  

lug  52,  the  p r e v a i l i n g   to rque   p rov ided   by  p e l l e t   114  is   overcome  s o  
t h a t   downward movement  of  the  t a p e r e d   body  p o r t i o n   106  i n t o   c o m p l e -  

mentary  t a p e r e d   p o r t i o n   110  of  r e c e s s   58  can  be  c o n t i n u e d .   T h u s ,  

the  p e l l e t   114  p r o v i d e s   a  l ock ing   means  which  is  r e s p o n s i v e   to  a  

minimum  t o r q u e ,   the  minimum  to rque   being  of  a  p r e d e t e r m i n e d   v a l u e  

which  w i l l   a s s u r e   t h a t   the  coup l ing   member  90  is  s u f f i c i e n t l y  

engaged  wi th   lug  52,  and  p r e f e r a b l y   engaged  up  to  the  p o s i t i o n  

where  s top   s h o u l d e r   112  is  s ea t ed   a g a i n s t   the  lug  52  b e f o r e   t u b u l a r  

e x t e n s i o n   member  80  w i l l   move  r e l a t i v e   to  coup l ing   member  9 0 .  

P e l l e t   114  a s s u r e s   t h a t   the  minimum  t o rque   n e c e s s a r y   to  e n g a g e  

coup l ing   member  90  p r o p e r l y   in  lug  52  and  p r e f e r a b l y   to  s e a t   c o u p l i n g  

member  90  a g a i n s t   lug  52  wi l l   be  reached   be fo re   e x t e n s i o n   member  80 

moves  r e l a t i v e   to  coup l ing   member  90 .  

Upon  p r o p e r  s e a t i n g   of  coup l ing   member  90  w i t h i n   lug  52,  a s  

seen  in  FIG.  4,  f u r t h e r   r o t a t i o n   of  bushing  assembly  40  w i l l   o v e r -  

come  the  lock  p r o v i d e d   by  p e l l e t   114  and  the  t ape red   body  p o r t i o n  

106  of  the  bush ing   assembly  40  w i l l   begin   to  engage  c o m p l e m e n t a r y  

t a p e r e d   p o r t i o n   110  of  r ece s s   58.  Cont inued  downward  movement  o f  

the  bushing  assembly  40  w i l l   s ea t   the  bushing   assembly  40  w i t h i n  

the  r e c e p t a c l e   42;  however,  such  c o n t i n u e d   downward  movement  w i l l  

meet  wi th   c o n s i d e r a b l e   r e s i s t a n c e   as  a  r e s u l t   of  the  i n t e r f e r e n c e  

f i t   which  must  be  e s t a b l i s h e d   between  the  complementary  t a p e r e d  

p o r t i o n s   106  and  110  in  order   to  a t t a i n   the  d e s i r e d   w a t e r t i g h t  

seal   and  d i e l e c t r i c   p r o p e r t i e s   along  the  i n t e r f a c e   between  t h e  

engaged  t a p e r e d   p o r t i o n s .   Since  the  body  member  62  of  b u s h i n g  

assembly  40  is   c o n s t r u c t e d   of  e l a s t o m e r i c   m a t e r i a l s ,   i t   becomes  

i m p r a c t i c a l   to  g r ip   the  bushing  assembly  e x t e r n a l l y   to  e x e r t   t h e  

fo rces   n e c e s s a r y   to  con t inue   t u r n i n g   the  bushing  assembly  as  t h e  



r e s i s t a n c e   to  t u r n i n g   i n c r e a s e s   with  downward  movement.  Thus,  a n  
i n t e r n a l   wrenching  means  is   p rov ided   for   f a c i l i t a t i n g   the  c o n t i n u e d  
r o t a t i o n   of  the   bushing  assembly  40.,  as  f o l l o w s .  

Turning   now  to  FIGS.  4  and  5,  c o u p l i n g   member  90  has  a  
c o n t r o l   bore  120  p a s s i n g   th rough   the  c o u p l i n g   member  90  from  e n d  

94  to  end  100.  A  t h r e a d e d   f a s t e n e r   in  the  form  of  a  b o l t   122 

e x t e n d s   a x i a l l y   w i t h i n   the  bore  120  and  has  a  head  124  and  a  t h r e a d  

126.  A  s e c u r i n g   means  in  the  form  of  a  pin  130  ex tends   r a d i a l l y  

t h r o u g h   an  a p e r t u r e   132  in  the  wal l   of  t u b u l a r   member  64  and  i n t o   a  

c o r r e s p o n d i n g   hole   134  in  the  head  124  of  b o l t   122,  the  130  h a v i n g  

a  f l a n g e d   end  136  which  se rves   to  l o c a t e   the  pin  130  r a d i a l l y   w i t h i n  

a p e r t u r e   132.  Tubula r   e x t e n s i o n   member  80  o v e r l a p s   the  a p e r t u r e   132 

t h e r e b y   c a p t u r i n g   f l anged   end  136  of  pin  130  w i t h i n   a p e r t u r e   1 3 2 .  

Bol t   122  thus  is  f i xed   in  the  r e t r a c t e d   p o s i t i o n   i l l u s t r a t e d   i n  

FIGS.  4  and  5 .  

A  socke t   138  in  head  124  of  b o l t   122  p r o v i d e s   a  h e x a g o n a l  

wrench ing   c o n f i g u r a t i o n   l o c a t e d   along  the  c e n t r a l   ax i s   A  of  t h e  

bush ing   assembly  40.  Tool  10,  having  e l o n g a t e   rod  12  with  c o m p l e -  

menta ry   hexagonal   key  14,  is  lowered  th rough   the  female  c o n t a c t  

assembly   68  and  t u b u l a r   member  64,  along  ax i s   A,  as  seen  in  FIG.  5 ,  

and  key  14  is  i n s e r t e d   in to   socke t   138.  Once  the  rod  12  of  the   t o o l  

10  is   coupled   wi th   the  head  124  of  b o l t   122,  as  shown  in  FIG.  5,  a  
wrench  150  is  engaged  with  d r ive   head  18  to  e f f e c t   r o t a t i o n   of  r o d  

12  abou t   axis  A.  Concomitant   r o t a t i o n   w i l l   be  impar ted   to  b u s h i n g  

assembly   40  by  v i r t u e   of  the  f a c t   t h a t   b o l t   head  124  i s   s e c u r e d   t o  

t u b u l a r   member  64  by  pin  130.  Wrenching  f o r c e s   then  are  a p p l i e d  

and  t r a n s m i t t e d   to  move  bushing  assembly  40  downwardly  u n t i l   t h e  

land  88  a t   the  lower  end  86  of  the  t u b u l a r   e x t e n s i o n   member  80  i s  

s e a t e d   a g a i n s t   lug  52,  as  shown  in  FIG.  5,  the  c o l l a r   102  f i t t i n g  

w i t h i n   a  c o r r e s p o n d i n g   r e c e s s   154  a t   the  lower  end  86  of  e x t e n s i o n  

member  80.  I f   s top   shou lder   112  of  c o l l a r   102  has  not   ye t   b e e n  

s e a t e d   p r o p e r l y   a g a i n s t   lug  52,  downward  movement  of  e x t e n s i o n  

member  80  now  w i l l   ca r ry   coup l ing   member  90  downwardly  to  a s s u r e  

p r o p e r   s e a t i n g   of  the  coup l ing   member  90  w i t h i n   lug  52.  Once  t h e  

land  88  is  s e a t e d   p r o p e r l y ,   the  bushing  assembly  40  w i l l   be  s e a t e d  



w i t h i n   the  r e c e p t a c l e   42  wi th   the  a p p r o p r i a t e   i n t e r f e r e n c e   f i t .  

I t   is   i m p o r t a n t   t h a t   the  bushing  assembly  40  not  be  o v e r -  

t i g h t e n e d ;   t h a t   i s ,   the  land  88  must  not  gaul  the  lug  52  a n d  

e x c e s s i v e   f o r c e s   shou ld   not  be  developed  a long  the  i n t e r f a c e   b e -  

tween  the  complementary   t a p e r e d   p o r t i o n s   106  and  110.  At  the  s ame  

t ime ,   i t   is  i m p o r t a n t   t h a t   at   l e a s t   a  minimum  t o r q u e   is   a p p l i e d  

s u f f i c i e n t   to  a s s u r e   p r o p e r   s e a t i n g   of  bush ing   assembly   40  w i t h i n  

r e c e p t a c l e  4 2 .   In  o r d e r   to  p r ec lude   the  a p p l i c a t i o n   of  e x c e s s i v e  

wrenching   f o r c e s   upon  the   bushing  a s sembly  40 ,   whi le   a s s u r i n g   t h a t  

the   n e c e s s a r y   munimum  wrenching   fo rces   are  a p p l i e d ,   the   s h e a r  

s t r e n g t h   of  p in   130  is   chosen  so  t ha t   pin  130  wi l l   shear   in  r e s p o n s e  
to  the  a p p l i c a t i i o n   by  t o o l   10  of  a  to rque   in  excess   of  a  g i v e n  

v a l u e  d e t e r m i n e d   by  the  minimum  torque  r e q u i r e d   for   the  a p p r o p r i a t e  

s e a t i n g   of  bush ing   assembly   40  w i th in   r e c e p t a c l e   42  and  the  maximum 

t o r q u e  w h i c h   can  be  t o l e r a t e d .   Thus,  pin  130  s e r v e s   as  a  s e c u r i n g  

means  for   s e c u r i n g   the   head  124  of  b o l t   122,  to  t u b u l a r   member  64 

for   a p p l y i n g   wrench ing   t o r q u e ,   and  the  s e c u r i n g   means  r e l e a s e s   i n  

r e sponse   to  exceed ing   a  given  torque  to  p r e c l u d e   the  a p p l i c a t i o n  

of  an  e x c e s s i v e   t o rque   to  the  connec t ion   between  the  bushing   a s s e m b l y  

40  and  the  lug  52  whi le   a s s u r i n g   t ha t   the  n e c e s s a r y   minimum  t o r q u e  

is  a p p l i e d .  

Once  the  p in   130  is   sheared ,   bo l t   122  is  f r e e   to  move 

a x i a l l y   downwardly  w i t h i n   t u b u l a r   e x t e n s i o n   member  80  and  c o u p l i n g  

member  90,  as  seen  in  FIG.  6.  I t   is  noted  t h a t   a x i a l l y   upward  

movement  of  b o l t   122  is  r e s t r i c t e d   by  a  l i p   156  which  p r o j e c t s  

r a d i a l l y   i nward ly   to  p r e c l u d e   movement  of  b o l t   122  upwardly  i n t o  

t u b u l a r   member  64  beyond  l i p   156.  The  r e c e p t a c l e   42,  wi th   b u s h i n g  

assembly  40  in  p l ace   t h e r e i n ,   o r d i n a r i l y   w i l l   be  p l a c e d   upon  t e r m i n a l  

44  wi th   the  b o l t   122  a l i g n e d   a x i a l l y   with  a  t h r e a d e d   a p e r t u r e   1 5 8  

in  t e r m i n a l   44.  Upon  f r e e i n g   of  the  bo l t   122  by  s h e a r i n g   of  t h e  

pin  130,  the  b o l t   122  w i l l   drop  to  the  p o s i t i o n   i l l u s t r a t e d   i n  

FIG.  6,  in  p r e p a r a t i o n   for   connec t ion   of  the  r e c e p t a c l e   42  t o  

t e r m i n a l   44.  I t   is  noted  t h a t   pin  130  has  been  sheared   by  t h e  

to rque   a p p l i e d   by  wrench  150  d i r e c t l y   through  d r i ve   head  18  to  r o d  

12  and  c o n s e q u e n t l y   to  p in   130  through  bo l t   head  124.  In  o r d e r   t o  



comple te   the  connec t ion   of  r e c e p t a c l e   42  to  t e r m i n a l   44,  b o l t  

122  i s   t h r e a d e d   in to   a p e r t u r e   158  of  t e r m i n a l   44,  as  shown  i n  

FIG.  7.  In  the  comple ted   c o n n e c t i o n ,   the  head  124  of  b o l t   122 

b e a r s   a g a i n s t   washers  159  which  r e s t   upon  the  upper  end  94  o f  

c o u p l i n g   member  90  such  t h a t   b o l t   122  clamps  lug  52  in  p lace   u p o n  
t e r m i n a l   44  with  an  a p p r o p r i a t e   i n t e r f e r e n c e   f i t   e s t a b l i s h e d   a t  

the  i n t e r f a c e   between  the  r e c e s s   56  of  the  r e c e p t a c l e   42  a n d  

the  c o r r e s p o n d i n g   o u t e r   s u r f a c e   160  of  the  t e r m i n a l   44.  Tool  10  

is  o p e r a t e d   to  complete   the  c o n n e c t i o n   between  the  r e c e p t a c l e  

42  and  the   c o r r e s p o n d i n g   o u t e r   s u r f a c e   160  of  the  t e r m i n a l   4 4 .  

Tool  10  is   ope ra ted   to  comple te   the  connec t i on   between  the  r e c e p -  
t a c l e   42  and  the  t e r m i n a l   44  and  to  a s su re   the  o p e r a t o r   t h a t  

the  a p p r o p r i a t e   i n t e r f e r e n c e   f i t   has  been  e s t a b l i s h e d .  

In  order   to  comple te   the  connec t i on   between  the  r e c e p t a c l e  

42  and  t e r m i n a l   44,  the  o p e r a t o r   w i l l   remove  wrench  150  f r o m  

d r i v e   head  18  and  w i l l   a t t a c h   an  i n s u l a t e d   implement,   such  as  a  

h o t - s t i c k ,   (not  shown)  to  pad  eye  30  so  t h a t   the  too l   10  can  b e  

r o t a t e d   about  axis   A  th rough   m a n i p u l a t i o n   of  the  i n s u l a t e d  

implement .   Pad  eye  30  is  a f f i x e d   to  second  body  member  34  of  t o o l  

10  which ,   in  tu rn ,   is  coupled   to  f i r s t   body  member  26  so  t h a t ,  

o r d i n a r i l y ,   r o t a t i o n   of  pad  eye  30  w i l l   r e s u l t   in  c o n c o m i t a n t  

r o t a t i o n   of  rod  12  and  hexgonal   key  14  to  nove  r e c e p t a c l e   42 

downwardly  into  engagement  wi th   t e r m i n a l   4 4 .  A s   the   ou t e r   s u r f a c e  

160  of  the  t e rmina l   44  is  engaged  in  an  i n t e r f e r e n c e   f i t   w i t h  

r e c e s s   56  of  the  r e c e p t a c l e   42,  the  to rque   r e q u i r e d   for   c o n t i n u e d  

t u r n i n g   and  f u r t h e r   downward  movement  is  i n c r e a s e d ,   s i nce   a  c e r t a i n  

p r e d e t e r m i n e d   torque  must  be  r eached   in  order   to  a s s u r e   t h a t   l u g  

52  p r o p e r l y   e l e c t r i c a l l y   c o n t a c t s   the  conduc tor   162  of  t e r m i n a l   44 

and  the   a p p r o p r i a t e   i n t e r f e r e n c e   f i t   is  a t t a i n e d   between  t h e  

r e c e p t a c l e   42  and  the   t e r m i n a l   44,  t oo l   10  p r o v i d e s   a  t o r q u e  

r e s p o n s i v e   coupl ing   dev ice   between  pad  eye  30  and  rod  12  f o r  

i n d i c a t i n g   to  the  o p e r a t o r   when  the  p r e d e t e r m i n e d   to rque   has  b e e n  

r e a c h e d .  



T h u s ,  f i r s t   body  member  26  i nc ludes   t h r e r i n   a  t o r q u e  

l i m i t i n g   mechanism  170  which  is  coupled  to  second  body  member 

36  and  a l lows   second  body  member  36  to  r o t a t e   r e l a t i v e   to  f i r s t  

body  member  26  when  the  to rque   a p p l i e d   to  pad  eye  30  exceeds   t h e  

a f o r e s a i d   p r e d e t e r m i n e d   t o rque .   The  o p e r a t o r   knows  t h a t   he  m u s t  

c o n t i n u e   to  apply  more  and  more  t o rque   to  the  pad  eye  30  as  l o n g  

as  both  the  f i r s t   and  second  body  members  26  and  36  c o n t i n u e   t o  

t u rn   t o g e t h e r ,   As  soon  as  the  o p e r a t o r   observes   t h a t   the   s e c o n d  

body  member  36  i s   r o t a t i n g   r e l a t i v e   to  the  f i r s t   body  member  26 ,  

he  knows  t h a t   the  c o n n e c t i o n   is  completed ,   with  the  a p p r o p r i a t e  

c o n t a c t   made  between  the  r e c e p t a c l e   42  and  the  t e r m i n a l   4 4 ,  

and  r o t a t i o n   can  be  d i s c o n t i n u e d .   The  same  to rque   l i m i t i n g  
mechanism  170  a l so   se rves   to  p r e c l u d e   o v e r t i g h t e n i n g   of  t h e  

c o n n e c t i o n .  

Torque  l i m i t i n g   mechanism  170  is  b e s t   i l l u s t r a t e d   in  F I G .  

1.  F i r s t   body  member  26  i nc ludes   a  c y l i n d r i c a l   bore  172  h a v i n g  

a  bottom  174.  A  p l u r a l i t y   of  load  bea r ing   e l emen t s ,   shown  i n  

the  form  of  b a l l s   176  are  l o c a t e d   in  a  r ing  around  the  b o t t o m  

174,  each  b a l l   o r d i n a r i l y   being  sea ted   wi th in   a  c o m p l e m e n t a r y  

r e c e s s   178  in  the  bottom  174  of  bore  172.  A  d r i ve   d i sk   180  r e s t s  

upon  b a l l s   176  and  i nc ludes   a  p l u r a l i t y   of  r e c e s s e s   182  c o r r e s -  

ponding  to  the  number  of  b a l l s   176  and  being  complementary   t h e r e -  

t o  s o   t h a t   each  b a l l   176  o r d i n a r i l y   is  sea ted   w i t h i n   a  r e c e s s  

182,  as  wel l   as  w i t h i n   a  r e c e s s   178.  R e s i l i e n t   b i a s i n g   means  i n  

the  form  of  a  s p r i n g   washer  184  is  urged  a g a i n s t   the  d r i v e   d i s k  

180  by  a  r e t a i n e r   186  which  is  t h r e a d e d   a x i a l l y   i n t o   bore   172  

and  a g a i n s t   the  sp r ing   washer  184  to  b ias   the  d r i v e   d i sk   180 

a g a i n s t   the  b a l l s   176.  A  dr ive   s h a f t   190  is  i n t e g r a l   wi th   d r i v e  

d isk   180  at   lower  end 192  of  the  d r i ve   s h a f t   190  and  e x t e n d s  

upwardly  to  an  upper  end 194  where  the  dr ive   s h a f t   190  is  r e -  

ce ived   w i th in   a  complementary  socke t   196  in  second  body  member 

36  and  is  a f f i x e d   to  the  second  body  member  36,  as  by  a  s p r i n g  

pin  1 9 8 .  

Upon  r o t a t i o n   of  pad  eye  30  and  second  body  member  36,  d r i v e  



s h a f t   190  w i l l   be  r o t a t e d   and  w i l l   cause  d r i v e   d i s k   18Q  to  r o t a t e .  

As  long  as  the  torque   n e c e s s a r y   to  r o t a t e   rod  12  remains   b e l o w  

the  p r e d e t e r m i n e d   t o rque ,   d r i ve   d i sk   180  w i l l   be  coupled  t o  

f i r s t   body  member  26  by  v i r t u e   of  b a l l s   176  in  r e c e s s e s   178  a n d  

182.  However,  when  the  t o rque   n e c e s s a r y   to  r o t a t e   rod  12  e x c e e d s  

the  p r e d e t e r m i n e d   t o r q u e ,   f u r t h e r   r o t a t i o n   of  d r i v e   d isk  180 

w i l l   be  r e s i s t e d   by  b a l l s   176  and  d r ive   d isk  180  w i l l   be  u r g e d  

a x i a l l y   upwardly  a g a i n s t   the   b ias   of  sp r ing   washer   184  to  e n a b l e  

d r i v e   d i sk   180  to  r ide   over  the  b a l l s   176  to  c o n t i n u e   to  b e  

r o t a t e d   in  response   to  r o t a t i o n   of  second  body  member  36  and  d r i v e  

s h a f t   190,  while   the  f i r s t   body  member  26,  and  rod  12,  r e m a i n  

s t a t i o n a r y .   The  va lue   of  the  to rque   at  which  r e l a t i v e   r o t a t i o n  

is   p e r m i t t e d   between  the  f i r s t   and  second  body  members  26  and  36 

is  de t e rmined   by  the  a x i a l   b i a s i n g  f o r c e   of  s p r i n g   washer  184 

and  may  be  se t   by  a p p r o p r i a t e   a d j u s t m e n t   of  the   a x i a l   p o s i t i o n  

of  r e t a i n e r   186.  Once  t h a t   a x i a l   p o s i t i o n   is  d e t e r m i n e d ,   r e t a i n -  

er  186  is  locked  in to   p l ace   by  a  t h r e a d e d   l o c k i n g   member  188  w h i c h  

is  t h r e a d e d   in to   bore  172  and  abu t t ed   with  r e t a i n e r   186 

to  lock  r e t a i n e r   186  in  p l a c e .   A  se t   screw  199  a s s u r e s   t h a t  

l o c k i n g   member  188  is  f ixed   in  p lace   r e l a t i v e   to   f i r s t   body 

member  2 6 .  

When  i t   is  d e s i r e d   to  employ  too l   10  to  remove  b o l t   122 

from  t h r e a d e d   a p e r t u r e   158  of  t e r m i n a l   44,  i t   may  become  n e c e s s a r y  
to  e x e r t   a  torque   upon  b o l t   122  g r e a t e r   than  the   p r e d e t e r m i n e d  

t o r q u e   wi th   which  the  b o l t   122  was  t i g h t e n e d .   S ince   such  removal  

a l s o   should   be  acoompl ished  from  a  remote  l o c a t i o n   through  t h e  

m a n i p u l a t i o n   of  too l   10  wi th   an  i n s u l a t e d   implement ,   such  as  a  

h o t - s t i c k ,   too l   10  is  p rov ided   with  means  for   d i r e c t l y   c o u p l i n g  

the  f i r s t   body  member  26  with  the  second  body  member  36  when  t h e  

pad  eye  30  is  r o t a t e d   in  a  d i r e c t i o n   o p p o s i t e   to   the  d i r e c t i o n   o f  

r o t a t i o n   employed  dur ing  the  a b o v e - d e s c r i b e d   i n s t a l l a t i o n   p r o c e d u r e .  

As  be s t   seen  in  FIGS.  1  and  2,  the  d i r e c t   coup l i ng   means 

i n c l u d e s  a   d r ive   too th   290  l o c a t e d   w i t h i n   a  ho le   202  in  s e c o n d  



body  member  36  and  r e s i l i e n t l y   b iased   by  a  h e l i c a l   s p r i n g   2Q4 

downwardly  i n to   a  groove  206  l o c a t e d   in  a  p l a t e   208  p l a c e d   b e -  

tween  the  f i r s t   and  second  body  members  26  and  36.  P l a t e   208  i s  

secured   for  r o t a t i o n   wi th   f i r s t   body  member  26  by  v i r t u e   of  a  

pos t   21Q  p r o j e c t i n g   upwardly  from  lock ing   member  188  and  e n g a g i n g  

a  complementary  d r i v e   a p e r t u r e   232  in  p l a t e   208.  Pos t   210  i s  

i n t e g r a l   w i th   l o c k i n g   member  188  and  has  a  squa re   c o r s s -  

s e c t i o n a l   c o n f i g u r a t i o n   which  engages  a  complementary  square   p l a n  

c o n f i g u r a t i o n   of  d r i v e   a p e r t u r e   212  so  t h a t   p l a t e   208  and  f i r s t  

body  member  26  w i l l   r o t a t e   as  a  u n i t .   As  b e s t   seen  in  FIG.  2 ,  

groove  206  has  a  ramp  214  at  one  c i r c u m f e r e n t i a l   boundary  a n d  

an  a x i a l   s h o u l d e r   216  a t   the  opposed  c i r c u m f e r e n t i a l   b o u n d a r y .  

Upon  c o n n e c t i o n   of  r e c e p t a c l e   42  with.  t e r m i n a l   44,  b o l t   122  

is  r o t a t e d   by  r o t a t i o n   of  too l   10  in  the  d i r e c t i o n   of  arrow  220 

in  FIGS.  1  and  2.  As  long  as  the  p r ede t e rmined   t o r q u e ,   for   w h i c h  

to rque   l i m i t i n g   mechanism  170  is  se t ,   is  not  exceeded   f i r s t   a n d  

second  body  members  26  and  36  w i l l   r o t a t e   as  a  u n i t .   W n e n  t h e  

connec t i on   is  comple ted ,   the  p r ede t e rmined   t o rque   w i l l   be  e x c e e d e d  

and  second  body  member  36  w i l l   begin  to  r o t a t e   r e l a t i v e   to  f i r s t  

body  member  26.  Drive  t o o t h   200  wi l l   then  be  moved  with  s e c o n d  

body  member  36  toward  ramp  214  and,  s ince  ramp  214  is  i n c l i n e d ,  

d r ive   t o o t h   200  w i l l   r i d e   up  ramp  214  to  be  r e t r a c t e d   i n to   h o l e  

202,  a g a i n s t   t h e  b i a s   of  sp r ing   204,  so  as  to  r i d e   a long  p l a t e  

208,  as  seen  in  FIG.  7,  t h e r e b y   p e r m i t t i n g   r o t a t i o n   of  s e c o n d  

body  member  36  r e l a t i v e   to  f i r s t   body  member  26 .  

U p o n   d i s c o n n e c t i o n   of  r e c e p t a c l e   42  from  t e r m i n a l   44,  b o l t  

122  w i l l   be  r o t a t e d   by  r o t a t i o n   of  tool  10  in  the  d i r e c t i o n   o f  

arrow  222  in  FIGS.  1  and  2.  Since  i t   p robably   w i l l   be  n e c e s s a r y  
to  exceed  the  a f o r e s a i d   p r e d e t e r m i n e d   to rque ,   second  body  p o r t i o n  

26,  c a r r y i n g   d r i v e   t o o t h   200  toward  ax ia l   s h o u l d e r   216.  Once 

d r ive   too th   200  abuts   a x i a l   shou lde r   216,  second  body  member  36 

w i l l   be  locked  for   r o t a t i o n   with  p l a t e   208  which,  in  t u r n ,   i s  

engaged  for  r o t a t i o n   wi th   f i r s t   body  member  26.  Thus,  s u f f i c i e n t  

torque   w i l l   be  t r a n s m i t t e d   to  rod  12  from  pad  eye  30  to  l o o s e n  



b o l t   122  for  removal  and  d i s c o n n e c t i o n   of  r e c e p t a c l e  

t e r m i n a l   44 .  

I t   w i l l   be  seen  t h a t   t oo l   10  p r o v i d e s   a  r e l a t i v e l y   s i m p l e ,  

ye t   rugged  dev ice   for   use  in  the  f i e l d   by  a  workman  fo r   a t t a c h i n g  

and  s e c u r i n g   a  bush ing   assembly   40  to  a  r e c e p t a c l e   42,  f o r   c o n n e c t -  

ing  the  r e c e p t a c l e   with  a  t e r m i n a l   44  with  the   d e s i r e d   i n t e r f e r -  

ence  f i t ,   from  a  remote  l o c a t i o n   u t i l i z i n g   an  i n s u l a t e d   i m p l e m e n t ,  

such  as  a  h o t - s t i c k ,   and  fo r   d i s c o n n e c t i n g   the   r e c e p t a c l e   f r o m  

the   t e r m i n a l   from  a  remote  l o c a t i o n .  

I t   is  to  be  u n d e r s t o o d   t h a t   the  above  d e t a i l e d   d e s c r i p t i o n  

of   an  embodiment  of  the   i n v e n t i o n   is   p rov ided   by  way  of  e x e m p l e  

on ly .   Var ious   d e t a i l s   of  d e s i g n   and  c o n s t r u c t i o n   may  be  m o d i f i e d  

w i t h o u t   d e p a r t i n g   from  the   t r u e   s p i r i t   and  scope  of   the   i n v e n t i o n  

as  s e t   f o r t h   in  the  appended  c l a i m s .  



1.  A  t o o l   fo r   use  by  an  o p e r a t o r   in  a t t a c h i n g   and  s e c u r i n g  

a  b u s h i n g   assembly   w i t h i n   an  e l e c t r i c a l   c o n n e c t o r   and  s u b s e q u e n t l y  

c o n n e c t i n g   and  d i s c o n n e c t i n g   the  e l e c t r i c a l   c o n n e c t o r   and  a  
t e r m i n a l   of  an  e l e c t r i c a l   a p p a r a t u s   from  a  remote  l o c a t i o n   t h r o u g h  

the  use  of  an  i n s u l a t e d   implement ,   such  as  a  h o t - s t i c k ,   t h e  

c o n n e c t i n g   and  d i s c o n n e c t i n g   being  accompl i shed   t h r o u g h   the   w r e n c h -  

ing  of  a  t h r e a d e d   f a s t e n e r   having  a  wrenching  c o n f i g u r a t i o n  

t h e r e o n ,   the  t oo l   a s s u r i n g   t h a t   the  c o n n e c t i o n   is   c o m p l e t e   so  a s  

to  e s t a b l i s h   a  d e s i r e d   e l e c t r i c a l   c o n t a c t   and  i n t e r f e r e n c e   f i t  

be tween  the  e l e c t r i c a l   c o n n e c t o r   and  the  t e r m i n a l ,   s a i d   t o o l  

c o m p r i s i n g :  

an  e l o n g a t e   o p e r a t i n g   member  having  o p p o s i t e   e n d s ;  

a  wrench ing   c o n f i g u r a t i o n   at   one  of  the   o p p o s i t e   e n d s ,  

the   wrench ing   c o n f i r u r a t i o n   being  c o m l e m e n t a r y   to  the   w r e n c h i n g  

c o n f i g u r a t i o n   of  the   t h r e a d e d   f a s t e n e r   for   wrench ing   e n g a g e m e n t  

t h e r e w i t h ;  

wrench ing   means  a d j a c e n t   the  o the r   of  the  o p p o s i t e   e n d s  

e n a b l i n g   d i r e c t   wrench ing   of  the  o p e r a t i n g   member  fo r   a t t a c h i n g  

and  s e c u r i n g   the  bush ing   assembly  w i th in   the  e l e c t r i c a l   c o n n e c t o r ;  



a t t achmen t   means  for   e n a b l i n g   s e l e c t i v e   a t t a c h i n g   o f  

the   too l   to  the  i n s u l a t e d   implement;   a n d  

a  to rque   r e s p o n s i v e   device   c o u p l i n g   the  a t t a c h m e n t   means  
w i t h   the  o the r   of  the  o p p o s i t e   ends  of  the  o p e r a t i n g   member,  t h e  

t o r q u e   r e s p o n s i v e   dev ice   e n a b l i n g   r o t a t i o n   of  the  a t t a c h m e n t   means  
r e l a t i v e   to  the  o p e r a t i n g   member  only  upon  exceed ing   a  p r e d e t e r -  

mined  torque  i n d i c a t i v e   of  the  a p p r o p r i a t e   s e a t i n g   of  t h e  

e l e c t r i c a l   c o n n e c t o r   upon  the  t e r m i n a l   wi th   the  d e s i r e d   e l e c -  

t r i c a l   c o n t a c t   and  i n t e r f e r e n c e   f i t   t h e r e b e t w e e n   so  t h a t   s u c h  

r e l a t i v e   r o t a t i o n   s e rve s   as  an  i n d i c a t i o n   to  the  o p e r a t o r   t h a t   t h e  

c o n n e c t i o n   is  c o m p l e t e .  

2.  The  i n v e n t i o n   of  c laim  1  where in   the  t oo l   e x t e n d s  

a x i a l l y   from  an  uppermost   end  to  a  lowermost   end,  the  a t t a c h m e n t  

means  is  l o c a t e d   a t   the   uppermost   end,  and  the   wrenching  c o n f i g -  
u r a t i o n   is   l o c a t e d   a t   the  lowermost  e n d .  

3.  The  i n v e n t i o n   of  c la im  2  where in   the  a t t a c h m e n t   means  

compr i ses   a  pad  e y e .  

4.  The  i n v e n t i o n   of  c la im  2  where in   the   wrenching  c o n f i g -  
u r a t i o n   comprises   a  wrenching   k e y .  

5.  The  i n v e n t i o n   of  c la im  4  where in   the  wrenching  key  h a s  

a  hexagonal   c o n f i g u r a t i o n .  

6.  The  i n v e n t i o n   of  c la im  1  where in   the  too l   i n c l u d e s  

f i r s t   and  second  body  members  l o c a t e d   a x i a l l y   a d j a c e n t   one  a n o t h e r :  

the  e l o n g a t e   o p e r a t i n g   member  is  a f f i x e d   to  the  f i r s t  

body  member; 

the  a t t a c h m e n t   means  is  a f f i x e d   to  the  second  body  

member;  and  

the  to rque   r e s p o n s i v e   dev ice   is  l o c a t e d   in  one  of  t h e  

body  members  and  is  coupled   to  the  o t h e r   of  the  body  members  s u c h  

t h a t   upon  exceeding   the  p r e d e t e r m i n e d   t o r q u e ,   one  of  the  body  

members  w i l l   r o t a t e   r e l a t i v e   to  the  o t h e r   body  member.  



7.  The  i n v e n t i o n   of  c la im  6  wherein   the  f i r s t   and  s e c o n d  

body  members  are  c y l i n d r i c a l   and  ex tend  along  a  common  c e n t r a l  

a x i s .  

8.  The  i n v e n t i o n   of  c la im  1  i n c l u d i n g   d i r e c t - c o u p l i n g  

means  for   d i r e c t l y   coup l i ng   the  a t t a c h m e n t   means  to  the  e l o n g a t e  

o p e r a t i n g   member  in  one  d i r e c t i o n   of  r o t a t i o n   of  the  t o o l   such  t h a t  

a  t o r q u e   exceed ing   the  s e l e c t e d   t o rque   can  be  a p p l i e d   to  t h e  

o p e r a t i n g   member  in  sa id   one  d i r e c t i o n   only,   by  the  i n s u l a t e d  

implement   a t t a c h e d   at   the  a t t a c h m e n t   means,  sa id   one  d i r e c t i o n   b e i n g  
t h a t   which  e f f e c t s   d i s c o n n e c t i o n   of  the  e l e c t r i c a l   c o n n e c t o r   f r o m  

the  t e r m i n a l .  

9.  The  i n v e n t i o n   of  c la im  8  wherein   the  t oo l   i n c l u d e s  

f i r s t   and  second  body  members  l o c a t e d   a x i a l l y   a d j a c e n t   o n e  
a n o t h e r :  

the  e l o n g a t e   o p e r a t i n g   member  is  a f f i x e d   to  the  f i r s t  

body  member;  

the  a t t a c h m e n t   means  is  a f f i x e d   to  the  second  b o d y  

member;  a n d  

the  t o rque   r e s p o n s i v e   device   is  l o c a t e d   in  one  of  t h e  

body  members  and  is  coupled  to  the  o the r   of  the  body  members  

such  t h a t   upon  exceeding   the  p r e d e t e r m i n e d   t o rque ,   one  of  the   b o d y  
members  w i l l   r o t a t e   r e l a t i v e   to  the  o ther   body  member.  

10.  The  i n v e n t i o n   of  c la im  9  wherein  the  d i r e c t - c o u p l i n g  

means  is  l o c a t e d   a x i a l l y   between  the  f i r s t   and  second  body  members .  

11.  The  i n v e n t i o n   of  c la im  10  wherein  the  d i r e c t - c o u p l i n g  

means  i n c l u d e s   a  d r i ve   t o o t h   c a r r i e d   by  one  of  the  body  members 

and  means  r e s i l i e n t l y   b i a s i n g   the  d r ive   tooth   i n t o   engagement   w i t h  

f u r t h e r   means  coup l ing   the  d r ive   too th   with  the  o the r   of  the  body  

members .  

12.  The  i n v e n t i o n   of  c la im  11  w h e r e i n :  

the  f u r t h e r   means  coup l ing   the  d r ive   t o o t h   wi th   t h e  



o t h e r   of  the  body  members  i n c l u d e s   a  groove  e x t e n d i n g   c i r c u m -  

f e r e n t i a l l y   between  opposed  b o u n d a r i e s ;  

a  ramp  at   one  of  the  opposed  b o u n d a r i e s   for   u r g i n g   t h e  

d r ive   t o o t h   out  of  the  groove,   a g a i n s t   the  r e s i l i e n t   b i a s i n g  

means;  a n d  

an  a x i a l   s h o u l d e r   a t   the  o t h e r   of  the  opposed  b o u n d a r i e s  

for   abutment   by  the  d r i v e   t o o t h   when  the  d r ive   t o o t h   is  moved 

by  r o t a t i o n   of  the  too l   in  s a id   one  d i r e c t i o n   of  r o t a t i o n .  

13.  The  i n v e n t i o n   of  c la im  12  wherein  the  t oo l   ex tends   a x i a l l y  

from  an  uppermost   end  to  a  lowermost   end,  the  a t t a c h m e n t   means  

is  l o c a t e d   at   the  uppermost   end,  and  the  wrenching  c o n f i g u r a t i o n  

is  l o c a t e d   at   the  lowermost  e n d .  

14.  The  i n v e n t i o n   of  c la im  13  wherein  the  a t t a c h m e n t   means  

compr i ses   a  pad  e y e .  

15.  The  i n v e n t i o n  o f   c l a im  13  wherein   the  wrenching  c o n f i g -  

u r a t i o n   compr ises   a  wrenching   k e y .  
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