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Perforating  gun  indexed  wiring  harness. 

A  wiring  harness  for  selective  perforating  guns  uses  a  single 
harness  configuration  for  all  connections.  Each  harness  incre- 
ments  the  relative  positions  of  the  harness  conductors,  while  the 
conductor  used  in  each  ha  ness  for  firing  its  associated  detonator 
is  the  same.  With  diode-steering,  two  harnesses  are  used,  one 
which  increments  and  one  which  does  not. 



Background   of  the  I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  p e r f o r a t i n g  g u n s  

for  w e l l s ,   and  more  p a r t i c u l a r l y   to  a  w i r i n g   h a r n e s s   f o r  

s e l e c t i v e   f i r i n g   sys tems   for  o i l   and  gas  w e l l  

p e r f o r a t i n g   g u n s .  

P r i o r   ar t   s e l e c t i v e   f i r i n g   sys tems   commonly  
connec t   the  p e r f o r a t i n g   guns  to  the  f i r i n g   c o n t r o l  

sy s t em  (at   the  s u r f a c e   of  the  e a r t h )   on  a  s i n g l e  

c o n d u c t o r ,   u s i n g ,   t y p i c a l l y ,   an  a d d r e s s i n g   d e v i c e  

downhole   which  r e s p o n d s   to  coded  s i g n a l s   on  t h e  

c o n d u c t o r   for  s e l e c t i n g   the  p a r t i c u l a r   gun  which  is  t o  

be  a c t u a t e d .   In  the  s i m p l e s t   c a s e ,   the  guns  are  s i m p l y  
f i r e d   in  s e q u e n c e .   In  more  complex  s y s t e m s ,   p r o v i s i o n  
is  made  (such  as  in  a  downhole   c o n t r o l   c a r t r i d g e )   f o r  

c o n t r o l l a b l y   a d d r e s s i n g   s p e c i f i c   guns  from  t h e  

s u r f a c e .   However ,   the  l a t t e r   u s u a l l y   r e q u i r e s   a 

p l u r a l i t y   of  c o n d u c t o r s   ( " m u l t i - w i r e "   h a r n e s s   s y s t e m )  

for  c o n n e c t i n g   the  guns  to  the  c o n t r o l   c a r t r i d g e ,   w i t h  

each  gun  t y p i c a l l y   c o n n e c t e d   to  i t s   own  u n i q u e  

c o n t r o l l i n g   w i r e .   (An  e c o n o m i c a l   a l t e r n a t i v e   is  to  u s e  
each  wire   for  c o n t r o l l i n g   two  guns  by  means  of  " d i o d e -  

s t e e r i n g " ,   in  which  a  f i r i n g   s i g n a l   of  one  p o l a r i t y  
f i r e s   one  of  the  guns  and  the  o p p o s i t e   p o l a r i t y   t h e  

o t h e r . )  

A  p r i n c i p a l   d i s a d v a n t a g e   of  such  a  m u l t i - w i r e  

h a r n e s s   s e l e c t i v e   f i r i n g   sys t em  is  the  n e c e s s i t y   t o  

c o n n e c t   each  gun  to  a  s p e c i f i c   w i r e .   That  is ,   as  t h e  

p e r f o r a t i n g   guns  are  be ing   a s s e m b l e d   on  the  t o o l  

c a r r i e r ,   they  are  p o s i t i o n e d   a c c o r d i n g   to  the  p a r t i c u l a r  

p e r f o r a t i o n   p a t t e r n   which  is  to  be  e f f e c t e d .   The  

i n d i v i d u a l   guns  are  u s u a l l y   i d e n t i c a l   and  drawn  from  a 

common  i n v e n t o r y ,   but  the  e l e c t r i c a l   c o n n e c t i o n s   a r e  
no t .   For  c o n v e n i e n c e   and  e f f i c i e n c y ,   the  guns  a r e  



e l e c t r i c a l l y   connec t ed   by  a  s e r i e s   of  p r e - a s s e m b l e d  
w i r i n g   h a r n e s s e s .   The  h a r n e s s e s   have  s t a n d a r d i z e d  
m a t e a b l e   c o n n e c t o r s   on  each  end  for  rap id   a s sembly ,   so 
the  gun  s t r i n g   is  assembled   by  l i t e r a l l y   p l u g g i n g   t h e  

guns  and  w i r i n g   h a r n e s s e s   into  one  a n o t h e r .   For  t h e  
f i r s t   gun  in  the  s t r i n g ,   a  w i r i n g   ha rness   is  s e l e c t e d  

having  a  c o u p l i n g   wire  s p l i c e d   to  the  e l e c t r i c a l   h a r n e s s  
c o n d u c t o r   r e p r e s e n t i n g   the  f i r s t   gun;  for  the  second  gun 
the  second  ha rness   conduc to r   is  s p l i c e d ;   and  so  f o r t h .  

Thus,  a l t h o u g h   the  guns  t hemse lves   may  be  i d e n t i c a l   and 

i n t e r c h a n g e a b l e ,   the  w i r i n g   h a r n e s s e s   are  not,   and  
c o n s i d e r a b l e   care  must  be  used  to  be  sure  that   t h e  
c o r r e c t   w i r i n g   h a r n e s s e s   a r e  u s e d   in  the  p r o p e r  
s equence .   It  a lso  means  that   a  l a rge   i n v e n t o r y   o f  

w i r i n g   h a r n e s s e s ,   each  unique  to  a  s p e c i f i c   p o s i t i o n   on 
the  gun  s t r i n g ,   must  be  i n v e n t o r i e d .  

A  need  thus  remains  for  a  m u l t i - c o n d u c t o r   w e l l  

p e r f o r a t i n g   gun  s e l e c t i v e   f i r i n g   system  in  which  n o t  

only  s t a n d a r d i z e d   and  i d e n t i c a l   p e r f o r a t i n g   guns,  b u t  
a l so   s t a n d a r d i z e d   and  i d e n t i c a l   w i r i n g   h a r n e s s e s   may  be 
used,   to  min imize   i n v e n t o r y   r e q u i r e m e n t s ,   s i m p l i f y  
assembly   of  the  gun  s t r i n g ,   and  minimize   the  chances  o f  

m i s w i r i n g   th rough   the  i n a d v e r t e n t   use  of  an  i n c o r r e c t  
h a r n e s s   at  a  p a r t i c u l a r   l o c a t i o n .  

Summary  of  the  I n v e n t i o n  

B r i e f l y ,   the  p r e s e n t   i n v e n t i o n   meets  the  a b o v e  
needs  and  pu rposes   with  a  m u l t i - c o n d u c t o r   w e l l  
p e r f o r a t i n g   gun  s e l e c t i v e   f i r i n g   system  in  w h i c h  
i d e n t i c a l   h a r n e s s e s   are  used  t h r o u g h o u t ,   each  h a r n e s s  

i n c r e m e n t i n g   or  i n d e x i n g   the  r e l a t i v e   p o s i t i o n s   of  t h e  
c o n d u c t o r s   t h e r e i n .   In  a  v a r i a t i o n   in  w h i c h  

d i o d e - s t e e r i n g   is  used,   two  h a r n e s s e s   are  used,   one 
which  i n c r e m e n t s   and  one  which  does  not ,   s ince   one 
conduc to r   wi l l   serve   for  two  guns.  ( A l t e r n a t i v e l y ,   a 



s i n g l e   ha rness   for  a d j a c e n t   p a i r s   of  guns  could  be 

p r o v i d e d . )  

Thus,  in  the  p r e f e r r e d   embodiment ,   a  v e r t i c a l l y  
spaced  a r ray   of  s e l e c t i v e l y   a c t u a t a b l e   p e r f o r a t i n g   guns  
is  a ssembled   on  a  c a r r i e r   for  s u b s e q u e n t   l ower ing   and 

p o s i t i o n i n g   w i t h i n   a  well  bore .   I n d i v i d u a l   e l e c t r i c a l  

f i r i n g   means,  t y p i c a l l y   e l e c t r i c a l   d e t o n a t o r s ,   a r e  
a s s o c i a t e d   with  ( a t t a c h e d   to)  each  p e r f o r a t i n g   gun  f o r  

i n d i v i d u a l l y   f i r i n g   that   p a r t i c u l a r   gun.  A  cab le   and 
downhole  c o n t r o l   c a r t r i d g e   are  connec t ed   between  t h e  

a r ray   of  guns  and  a  f i r i n g   c o n t r o l   means  at  the  s u r f a c e  
of  the  e a r t h .   The  f i r i n g   c o n t r o l   means  and  downho le  

c o n t r o l - c a r t r i d g e   s e l e c t i v e l y   add re s s   each  of  t h e  
i n d i v i d u a l   d e t o n a t o r s   by  p r o v i d i n g   the  proper   e l e c t r i c a l  
s i g n a l   on  the  p a r t i c u l a r   conduc to r   of  a  m u l t i - c o n d u c t o r  

w i r i n g   ha rness   which  connec t s   to  the  s e l e c t e d  

p e r f o r a t i n g   gun.  Where  d i o d e - s t e e r i n g   is  employed,   t h e  

guns  may  be  a r r a n g e d   in  s u b s e t s ,   each  subse t   b e i n g  
connec t ed   to  a  s i n g l e   conduc to r   in  the  w i r i n g   h a r n e s s .  
Where  each  gun  has  i ts   own  i n d i v i d u a l   c o n d u c t o r ,   t h e  
s u b s e t s   may  be  thought   of  as  c o n s i s t i n g   of  a  s i n g l e   gun 
e a c h .  

C o n t r a r y   to  the  above  p r i o r   art   d e v i c e s ,   h o w e v e r ,  
the  s u b s e t s   of  gun(s)   in  the  a r ray   a c c o r d i n g   to  t h i s  
i n v e n t i o n   are  e l e c t r i c a l l y   connec t ed   to  one  ano the r   by 
i d e n t i c a l   s t epped   w i r i n g   ha rness   a s s e m b l i e s ,   one  f o r  
each  of  the  s u b s e t s .   The  a s s e m b l i e s   are  c o n n e c t a b l e   i n  
s e r i e s ,   and  the  f i r s t   or  topmost  ha rness   is  c o n n e c t e d   t o  
the  downhole  c o n t r o l   c a r t r i d g e .   In  the  p r e f e r r e d  

embodiment,   the  a s s e m b l i e s   have  s u i t a b l e   m a t c h i n g  

c o n n e c t o r s ,   one  for  r e c e i v i n g   the  e l e c t r i c a l   s i g n a l s   and 

one  for  p a s s i n g   or  t r a n s m i t t i n g   them  on  to  the  n e x t  
ha rness   a s sembly .   The  ha rness   a s s e m b l i e s   a lso   each  have  
i n t e r n a l   c o n n e c t i n g   wires   a r r a n g e d   to  i nc remen t   t h e  

c o n n e c t i o n s ,   p r e f e r a b l y   by  one  p o s i t i o n   each,  b e t w e e n  



the  r e s p e c t i v e   c o n n e c t o r s   t h e r e o n .  

In  a d d i t i o n ,   each  ha rnes s   assembly   has  a  c o u p l i n g  
means  r e s p o n s i v e   to  an  e l e c t r i c a l   a d d r e s s i n g   s i gna l   on  a 
p a r t i c u l a r   c o n n e c t i n g   wire  t h e r e i n   for  c o n n e c t i n g   to  and  

c o n t r o l l a b l y   e n e r g i z i n g   the  e l e c t r i c a l   d e t o n a t o r  
a s s o c i a t e d   w i t h  t h e   p e r f o r a t i n g   gun  for  that   p a r t i c u l a r  
h a r n e s s   a s sembly .   As  i n d i c a t e d ,   the  ha rnes s   a s s e m b l i e s  

are  i d e n t i c a l ,   and  thus  the  c o u p l i n g   means  in  e a c h  
ha rne s s   assembly  is  the  same,  and  is  connec t ed   to  t h e  

same  p a r t i c u l a r   c o n n e c t i n g   wi re .   However,  a l t h o u g h  
connec t ed   to  the  same  p a r t i c u l a r   c o n n e c t i n g   wire  in  e a c h  
ha rne s s   a s sembly ,   the   v a r i o u s   c o u p l i n g   means  in  t h e  
s e r i e s   connec t ed   h a r n e s s e s   are  not  c o n n e c t e d  
e l e c t r i c a l l y   to  the  same  t e r m i n a l s   in  the  c o n t r o l  

c a r t r i d g e   due  to  the  i n c r e m e n t i n g   of  the  c o n d u c t o r s   by 
each  w i r i n g   h a r n e s s .  

T h e r e f o r e ,   s ince   each  w i r ing   ha rness   e l e c t r i c a l l y  
i n c r e m e n t s   a l l   s u c c e e d i n g   c o n d u c t o r s   in  the  s e r i e s ,   t h e  
f i r i n g   c o n t r o l   means  at  the  s u r f a c e   can  add re s s   the  guns  
u n i q u e l y   a s s o c i a t e d   with  any  one   of  the  i d e n t i c a l   w i r i n g  
ha rne s s   a s s e m b l i e s   by  c a u s i n g   the  c o n t r o l   c a r t r i d g e   t o  
address   the  p a r t i c u l a r   e l e c t r i c a l   conduc to r   in  the  f i r s t  

w i r i n g   ha rne s s   which,  through  the  s e r i e s   of  w i r i n g  
ha rnes s   a s s e m b l i e s ,   is  c u m u l a t i v e l y   indexed  t h e r e t o .  

It  is  t h e r e f o r e   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  we l l   p e r f o r a t i n g   gun  
s e l e c t i v e   f i r i n g   sys tem  in  which  m u l t i p l e  
c o n d u c t o r s   are  i n d i v i d u a l l y   c o n n e c t e d   to  i n d i v i d u a l  
s u b s e t s   of  p e r f o r a t i n g   guns  through  i d e n t i c a l   w i r i n g  
ha rnes s   a s s e m b l i e s ,   one  for  each  s u b s e t ;  i n   which  t h e  

w i r i n g   h a r n e s s   a s s e m b l i e s   are  c o n n e c t a b l e   in  s e r i e s ;   and  i n  

which  each  w i r i n g   ha rness   assembly  i n c r e m e n t s   t h e  
e l e c t r i c a l   p o s i t i o n   of  the  c o n d u c t o r s   connec t ed   t h e r e -  

t h r o u g h .  



These  and  other  objects  are  a t ta ined  in  accordance 
with  one  aspect  of  the  invention  directed  to  a  we l l  

perforat ing  gun  stepped  wiring  harness  assembly  for  a  we l l  

perforat ing  gun  se lec t ive   f i r ing  system  having  a  
v e r t i c a l l y   spaced  array  of  s e l ec t ive ly   a c t u a t a b l e  

perforat ing  guns  adapted  for  lowering  and  p o s i t i o n i n g  
within  a  well  bore,  character ized  by:  a  stepped  wir ing 
harness  assembly  for  a  predetermined  subset  of  the  
perforat ing  guns  and  connectable  in  a  series  c o n f i g u r a t i o n  
to  other  such  assemblies,  said  harness  assembly  having  a 
receiving  connector  and  a  matching  t ransmit t ing  connector  
for  connecting  to  other  such  wiring  harness  assemblies  in  

a  series  conf igurat ion,   and  having  in terna l   connect ing 
wires  arranged  to  increment  the  connections  between  t he  
respective  connectors  thereon,  and  coupling  means  in  s a i d  
harness  assembly  responsive  to  an  e l e c t r i c a l   address ing  
signal  on  a  predetermined  said  connecting  wire  f o r  

cont ro l lab ly   energizing  the  per fora t ing   guns  a s s o c i a t e d  

therewith,  said  incremented  connecting  wires  thereby  
e l e c t r i c a l l y   incrementing  all   succeeding  conductors  in  
such  a  ser ies ,   such  that  the  guns  uniquely  associated  wi th  

any one  such  assembly  in  a  series  of  iden t ica l   such  wir ing  
harness  assemblies  can  be  addressed  by  addressing  t he  

pa r t i cu la r   e l e c t r i c a l   conductor  which  is  cumula t ive ly  
indexed  by  such  harness  assemblies  t h e r e t o .  

Another  aspect  of  the  invention  is  d irected  to  a  
method  for  assembling  a  well  perfora t ing  gun,  comprising:  
assembling  a  v e r t i c a l l y   spaced  array  of  s e l e c t i v e l y  
actuatable   perforat ing  guns  adapted  for  lowering  and 

posi t ioning  within  a  well  bore,  associa t ing  i nd iv idua l  

e l e c t r i c a l   f i r ing  means  with  each  perfora t ing  gun  f o r  

actuating  the  pa r t i cu la r   gun  associated  t he rewi th ,  
connecting  an  e l e c t r i c a l   conductor  to  each  of  said  f i r i n g  

means  adapted  to  actuate  a  pa r t i cu la r   gun  when  s u i t a b l y  
addressed  by  a  con t ro l l e r ,   and  character ized  by: 
connecting  a  p l u r a l i t y   of  iden t ica l   wiring  harness  

assemblies,  one  for  each  predetermined  subset  of  t he  

perforat ing  guns,  in  a  series  conf igurat ion,   each  harness  

assembly  having  a  receiving  connector  and  an  i d e n t i c a l  

t ransmit t ing  connector  with  in ternal   connecting  e l e c t r i c a l  



conductors  arranged  between  said  connectors  to  increment 
the  connections  therebetween;  and  connecting  to  t he  
e l e c t r i c a l   f i r ing  means  an  ident ica l   coupling  means  in  
each  harness  assembly,  responsive  to  an  e l e c t r i c a l  

addressing  signal  on  the  same  e l e c t r i c a l   conductor  in  each 

assembly,  for  con t ro l l ab ly   energizing  the  e l e c t r i c a l  

f i r ing  means  associated  therewith,  the  incremented 
conductors  thereby  e l e c t r i c a l l y   incrementing  a l l  

succeeding  conductors  in  the  ser ies ,   such  that  the  guns 
uniquely  associated  with  any one  of  the  iden t ica l   wi r ing  
harness  assemblies  can  be  addressed  by  addressing  t h e  

pa r t i cu l a r   e l e c t r i c a l   conductor  which  is  cumula t ive ly  
indexed  by  the  harness  assemblies  t h e r e t o .  

Brief  Description  of  the  Drawings 
Fig.  1  is  a  somewhat  f igura t ive   i l l u s t r a t i o n   of  a  

well  per fora t ing   gun  system; 
Fig.  2  is  a  schematic  i l l u s t r a t i o n   of  a  f i r s t  

wiring  harness  assembly  embodiment  according  to  the  

present   invention;  and 

Fig.  3  i l l u s t r a t e s   an  a l t e rna t ive   embodiment 
similar  to  Fig.  2. 

Description  of  the  Preferred  Embodiments 
With  reference  to  the  drawings,  Fig.  1  shows  a  

v e r t i c a l l y   spaced  array  10  of  s e l ec t ive ly   a c t u a t a b l e  

per fora t ing   guns  12  connected  by  a  downhole  c o n t r o l  

car t r idge   14  and  cable  15  to  a  f i r ing  control   means,  such 

as  a  control   panel  20,  located  at  the  surface  of  t he  
earth.   In  use,  the  array  10  is  lowered  on  cable  15  into  a  
well  bore,  and  when  properly  posit ioned  by  the  cable  15, 
the  various  guns  12  are  individual ly   actuated  to  p e r f o r a t e  
the  we l l .  

In  the  embodiment  shown  in  Fig.  2,  the  i n d i v i d u a l  

guns  are  each  f i red  by  individual   e l e c t r i c a l   f i r ing   means 
such  as  detonators  25.  The  detonators  individual ly   f i r e  

the  pa r t i cu l a r   gun  associated  therewith  upon  receiving  t he  

proper  e l e c t r i c a l   signal  on  a  coupling  wire  30  (Fig.  2) 
connected  to  th  associated  wiring  harness  assembly  35. 

The  individual   e l e c t r i c a l   wiring  harness  



a s s e m b l i e s   35  are  i d e n t i c a l ,   one  for  each  gun  12.  In  
order  to  connect   them  in  s e r i e s ,   each  has  a  r e c e i v i n g  
c o n n e c t o r   36  and  a  c o m p l i m e n t a r y   t r a n s m i t t i n g   c o n n e c t o r  
37.  Each  ha rness   assembly   a lso   has  i n t e r n a l   c o n n e c t i n g  
wires   39  which,  as  shown  in  Fig.   2,  i nc rement   or  a d v a n c e  
the  c o n n e c t i o n s   between  the  r e s p e c t i v e   c o n n e c t o r s   36  and  
37.  That  is,  the  wire  connec t ed   to  t e r m i n a l   one  on  t h e  

r e c e i v i n g   c o n n e c t o r   wi l l   be  c o n n e c t e d ,   for  example,   t o  
t e r m i n a l   two  on  the  t r a n s m i t t i n g   c o n n e c t o r ,   and  so 
f o r t h .  

Each  w i r ing   ha rness   assembly  a lso   has  a  c o u p l i n g  

means,  such  as  a  wire  40,  which  is  connec t ed   to  a 
p a r t i c u l a r   one  of  the  c o n n e c t i n g   wires   39,  f o r  

r e s p o n d i n g   to  an  e l e c t r i c a l   a d d r e s s i n g   s i g n a l   on  t h a t  

p a r t i c u l a r   wi re ,   under  the  c o n t r o l   of  the  f i r i n g   c o n t r o l  
panel  20  and  downhole  c o n t r o l   c a r t r i d g e   14,  to  e n e r g i z e  
the  d e t o n a t o r   25  a s s o c i a t e d   t h e r e w i t h .   T h e r e f o r e ,   due 
to  the  i n c r e m e n t i n g   of  the  c o n n e c t i n g   wi res   39  by  t h e  
h a r n e s s e s   35,  c o n t r o l   panel  20  can  d i r e c t l y   add re s s   t h e  

guns  12  i n d i v i d u a l l y ,   even  though  the  c o u p l i n g   means  o r  
wires   40  are  i d e n t i c a l l y   connec t ed   w i t h i n   each  of  t h e  
i d e n t i c a l   w i r i n g   ha rnes s   a s s e m b l i e s   35 .  

The  s e l e c t i v e   f i r i n g   system  i l l u s t r a t e d   in  Fig .   3 
d i f f e r s   from  tha t   of  Fig.   2  in  that   the  p e r f o r a t i n g   guns  
are  g e n e r a l l y   a r r a n g e d   in  subse t   p a i r s   r a t h e r   t h a n  

i n d i v i d u a l l y .   L i k e w i s e ,   the  w i r i n g   ha rne s s   a s s e m b l i e s  

are  a r r a n g e d   in  p a i r s ,   one  an  indexed  w i r i n g   ha rness   35 
as  in  Fig.   2,  and  the  other   a  s t r a i g h t - t h r o u g h   ( n o n -  

i n c r e m e n t i n g )   w i r i n g   ha rness   55.  In  the  p r e f e r r e d  
embodiment,   ha rnes s   55  i n c l u d e s   a  pa i r   of  d iodes   57  f o r  

s e l e c t a b l y   a c t u a t i n g   one  of  the  d e t o n a t o r s   25  in  t h e  

pair   of  guns  58a,  58b  e n e r g i z e d   on  the  same  c o n d u c t o r  
l ine   from  c a r t r i d g e   14.  The  s e l e c t i o n   depends  upon 
whether   the  e n e r g i z i n g   s igna l   is  p o s i t i v e   or  n e g a t i v e .  
A  n e g a t i v e   s i g n a l   w i l l   f i r e   gun  58a  by  c aus ing   c u r r e n t  



to  flow  in  the  c o u p l i n g   wire  60  on  the  s t r a i g h t - t h r o u g h  
ha rnes s   55.  A  p o s i t i v e   s i g n a l   w i l l   f i r e   gun  58b  by 
c a u s i n g   c u r r e n t   to  flow  on  the  c o u p l i n g   means  40 
a s s o c i a t e d   with  the  i n c r e m e n t i n g   w i r i n g   ha rness   35 .  
Thus  the  diode  pa i r   57  in  each  ha rnes s   55  f u n c t i o n s   as  a 
s t e e r i n g   means  between  the  p a r t i c u l a r   c o n n e c t i n g   wire  61 
to  which  they  are  a t t a c h e d   in  each  of  the  h a r n e s s e s   55 
and  the  pa i r   of  guns  c o n n e c t e d   to  be  f i r e d   t h e r e b y .  
This  p r o v i d e s   for  s e l e c t i v e l y   e n e r g i z i n g   the  d e t o n a t o r s  
25  on  the  gun  p a i r s   as  a  f u n c t i o n   of  the  s i g n a l   which  i s  

u l t i m a t e l y   p laced   on  tha t   p a r t i c u l a r   c o n n e c t i n g   wire  61 
under  the  c o n t r o l   of  panel   20 .  

As  may  be  seen,   t h e r e f o r e ,   the  p r e s e n t   i n v e n t i o n  

has  numerous  a d v a n t a g e s .   P r i n c i p a l l y ,   it  is  no  l o n g e r  

n e c e s s a r y   to  s tock  a  l a r g e   number  of  ha rness   a s s e m b l i e s ,  
each  unique  to  a  s p e c i f i c   gun  l o c a t i o n .   I n s t e a d ,  
i d e n t i c a l   ha rness   a s s e m b l i e s   can  be  used  t h r o u g h o u t .  
This  makes  assembly   of  the  p e r f o r a t i n g   gun  a r r ay   much 
e a s i e r   and  q u i c k e r ,   and  s u b s t a n t i a l l y   reduces   t h e  
l i k e l i h o o d   of  m i s w i r i n g .   When  the  ha rness   assembly   i s  
made  up  of  two  h a r n e s s e s ,   such  as  h a r n e s s e s   35  and  55  i n  
the  d i o d e - s t e e r i n g   embodiment  shown  in  Fig.   3,  t h e  
ha rnes s   c o n n e c t o r s   can  be  p o l a r i z e d ,   so  tha t   t h e  

s t r a i g h t - t h r o u g h   w i r i n g   h a r n e s s e s   55  cannot   be  p l u g g e d  
d i r e c t l y   in to   one  a n o t h e r ,   but  must  be  connec t ed   t h r o u g h  
the  s t epped   w i r i n g   h a r n e s s e s   3 5 .  

While  the  forms  of  a p p a r a t u s   h e r e i n   d e s c r i b e d  
c o n s t i t u t e   p r e f e r r e d   embodiments  of  th is   i n v e n t i o n ,   i t  
is  to  be  u n d e r s t o o d   tha t   the  i n v e n t i o n   is  not  l i m i t e d   t o  
these   p r e c i s e   forms  of  a p p a r a t u s ,   and  that   changes  may 
be  made  t h e r e i n   w i t h o u t   d e p a r t i n g   from  the  scope  of  t h e  
i n v e n t i o n .  



1.  A  well  perforating  gun  stepped  wiring  harness  
assembly  for  a  well  perforat ing  gun  select ive  f i r i n g  
system  having  a  ve r t i ca l ly   spaced  array  of  s e l e c t i v e l y  
actuatable  perforat ing  guns  adapted  for  lowering  and 

posit ioning  within  a  well  bore,  characterized  by: 
a  stepped  wiring  harness  assembly  for  a 

predetermined  subset  of  the  perforat ing  guns  and 
connectable  in  a  series  configuration  to  other  such 
assemblies ,  

said  harness  assembly  having  a  rece iv ing  
connector  and  a  matching  transmitt ing  connector  f o r  

connecting  to  other  such  wiring  harness  assemblies  in  a 
series  configurat ion,   and  having  internal   connecting  wires  

arranged  to  increment  the  connections  between  the 
respective  connectors  thereon,  and 

coupling  means  in  said  harness  assembly 
responsive  to  an  e l e c t r i c a l   addressing  signal  on  a 
predetermined  said  connecting  wire  for  c o n t r o l l a b l y  
energizing  the  perforat ing  guns  associated  therewith,  s a i d  
incremented  connecting  wires  thereby  e l e c t r i c a l l y  
incrementing  all  succeeding  conductors  in  such  a  s e r i e s ,  
such  that  the  guns  uniquely  associated  with  any one  such 

assembly  in  a  series  of  ident ica l   such  wiring  harness 
assemblies  can  be  addressed  by  addressing  the  p a r t i c u l a r  
e l e c t r i c a l   conductor  which  is  cumulatively  indexed  by  such 
harness  aseemblies  t h e r e t o .  

2.  The  system  of  claim  1  characterized  in  t h a t  
the  subset  is  a  single  gun  and  said  coupling  means  is  a 
wire  for  coupling  a  predetermined  said  connecting  wire  to 
that  perforat ing  gun. 



3.  The  system  of  claim  1  character ized  in  t h a t :  
the  subset  is  a  p l u r a l i t y   of  guns, 
said  wiring  harness  assembly  comprises  at  l e a s t  

one  indexed  harness  and  at  l eas t   one  s t r a i g h t - t h r o u g h  
harness,  and  said  coupling  means  is  a  s teering  means 
coupled  between  said  connecting  wire  and  that  p l u r a l i t y   o f  

guns  for  s e l ec t i ve ly   energizing  those  guns  as  a  func t ion  
of  the  signal  placed  on  said  connecting  wire .  

4.  The  system  of  claim  3  character ized  in  t h a t  
each  said  harness  is  for  a  pair  of  the  per fora t ing   guns 
and  has  a  polarized  receiving  connector  and  a  matching 
polarized  t ransmit t ing   connector  for  connecting  s a i d  
harness  to  one  another  in  such  a  series  conf igurat ion,   and 

said  s teer ing  means  of  said  coupling  means 
comprising  d iode-s teer ing   means  responsive  to  an 
e l e c t r i c a l   addressing  signal  on  a  predetermined  connect ing 
wire  for  con t ro l l ab ly   energizing,   as  a  function  of  t h e  

po la r i ty   of  the  addressing  signal,   a  predetermined  one  o f  
the  per fora t ing   guns  associated  the rewi th .  

5.  A  method  for  assembling  a  well  p e r f o r a t i n g  

gun,  comprising:  
a)  assembling  a  v e r t i c a l l y   spaced  array  o f  

se l ec t ive ly   actuatable   per fora t ing   guns  adapted  f o r  

lowering  and  posi t ioning  within  a  well  bore ,  
b)  associa t ing  individual   e l e c t r i c a l   f i r i n g  

means  with  each  per fora t ing   gun  for  actuating  t he  

pa r t i cu l a r   gun  associated  the rewi th ,  

c)  connecting  an  e l e c t r i c a l   conductor  t o  
each  of  said  f i r ing   means  adapted  to  actuate  a  p a r t i c u l a r  

gun  when  su i tably   addressed  by  a  con t ro l l e r ,   and 
character ized  by: 

d)  connecting  a  p l u r a l i t y   of  i d e n t i c a l  

wiring  harness  assemblies,  one  for  each  predetermined 
subset  of  the  perfora t ing  guns,  in  a  series  c o n f i g u r a t i o n ,  
each  harness  assembly  having  a  receiving  connector  and  an 
iden t i ca l   t ransmit t ing   connector  with  in terna l   connect ing 
e l e c t r i c a l   conductors  arranged  between  said  connectors  t o  
increment  the  connections  therebetween;  and 



e)  connecting  to  the  e l e c t r i c a l   f i r ing  means 

an  ident ica l   coupling  means  in  each  harness  assembly, 
responsive  to  an  e l e c t r i c a l   addressing  signal  on  the  same 
e l e c t r i c a l   conductor  in  each  assembly,  for  c o n t r o l l a b l y  
energizing  the  e l e c t r i c a l   f i r ing  means  a s s o c i a t e d  
therewith,  the  incremented  conductors  thereby  e l e c t r i c a l l y  
incrementing  all   succeeding  conductors  in  the  ser ies ,   such 
that  the  guns  uniquely  associated  with  any one  of  the  
ident ica l   wiring  harness  assemblies  can  be  addressed  by 
addressing  the  pa r t i cu la r   e l e c t r i c a l   conductor  which  i s  

cumulatively  indexed  by  the  harness  assemblies  t h e r e t o .  
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