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©  Electrical  bus  interconnection  system. 
©  An  electrical  cable  assembly  comprises  a  main  electrical 
bus  (10,  82)  to  which  branch  electrical  buses  (12,  88)  are 
electrical  connected.  The  main  bus  and  branch  buses  include 
a  plurality  of  insulated  electrical  conductors  (14,  18,  78,  84) 
extending  crosswise  to  one  another  with  electrical  connec- 
tors  (22,  22A,  90,  90A)  electrically  connecting  selected 
electrical  conductors  of  the  buses  together.  The  electrical 
connectors  penetrate  the  insulation  of  the  buses  and  make 
electrical  connection  with  the  electrical  conductors.  The 
terminated  sections  of  the  buses  can  be  housed  in  housing 
members  (32)  providing  strain  relief  and  insulation.  Shield- 
ing  (52)  can  be  applied  onto  the  main  bus  (10,  82)  and  ground 
connections  (54,  76)  can  be  effected  at  the  housing  members 
(32). 
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 A n   electrical  cable  assembly  comprises  a  main  electrical 
bus  (10,  82)  to  which  branch  electrical  buses  (12,  88)  are 
electrical  connected.  The  main  bus  and  branch  buses  include 
a  plurality  of  insulated  electrical  conductors  (14,  18,  78,  84) 
extending  crosswise  to  one  another  with  electrical  connec- 
tors  (22,  22A,  90,  90A)  electrically  connecting  selected 
electrical  conductors  of  the  buses  together.  The  electrical 
connectors  penetrate  the  insulation  of  the  buses  and  make 
electrical  connection  with  the  electrical  conductors.  The 
terminated  sections  of  the  buses  can  be  housed  in  housing 
members  (32)  providing  strain  relief  and  insulation.  Shield- 
ing  (52)  can  be  applied  onto  the  main  bus  (10, 82)  and  ground 
connections  (54,  76)  can  be  effected  at  the  housing  members 
(32). 



This  inven t ion   re la tes   to  e lect r ical   connec t ion   sy s t ems   and  m o r e  

p a r t i c u l a r l y   to  e lec t r ica l   i n t e r c o n n e c t i o n   s y s t e m s .  

Electr ical   wiring  h a r n e s s e s   are  typica l ly   a s sembled   from  d i s c r e t e  

e lect r ical   wires  tha t   are  ind iv idua l ly   routed  to  p r e s e l e c t e d   locat ions   a n d  

s u b s e q u e n t l y   b u n d l e d   t o g e t h e r .   These   h a r n e s s e s   are  c u s t o m a r i l y  

assembled   by  manual  app l i ca t ion .   Machines  have  been  d e v e l o p e d   t o  

au tomat ica l ly   assemble   h a r n e s s e s .   In  e i ther   case ,   a s sembl ing   such  w i r e  

h a r n e s s e s   is  t i m e - c o n s u m i n g   and  e x p e n s i v e .  

In  a c c o r d a n c e   with  the  p r e s e n t   i nven t ion ,   an  e lec t r ica l   i n t e r c o n n e c t i o n  

system  compr i se s   a  main  e lectr ical   bus  to  which  b r a n c h   e lec t r i ca l   buses   a r e  

e lec t r i ca l ly   c o n n e c t e d .   The  main  bus  and  b r anch   buses   inc lude   a  p l u r a l i t y  

of  i n su la t ed   e lec t r ica l   c o n d u c t o r s   e x t e n d i n g   c ros swi se   to  one  a n o t h e r   w i t h  

e lect r ical   c o n n e c t o r s   e lec t r ica l ly   connec t ing   se lected  e lec t r ica l   c o n d u c t o r s   o f  

the  buses   t o g e t h e r .   The  electr ical   c o n n e c t o r s   p e n e t r a t e   the  i n su la t ion   o f  

the  buses   and  make  electr ical   connec t ion   with  the  e lec t r ica l   c o n d u c t o r s .  

The  t e r m i n a t e d   sec t ions   of  the  buses   can  be  housed   in  hous ing   m e m b e r s  

p rov id ing   s t ra in   relief  and  insu la t ion .   Shielding  can  be  appl ied   onto  t h e  

main  bus  and  g r o u n d   connec t ions   can  be  ef fec ted   at  the  hous ing   m e m b e r s .  

Accord ing   to  ano the r   aspect   of  the  p r e s e n t   i n v e n t i o n ,   a  method  o f  

making  an  e lec t r ica l   i n t e r c o n n e c t i o n   system  compr ises   the  s t eps   o f  

e x t e n d i n g   a  b r a n c h   electr ical   bus  across   a  main  e lect r ical   b u s ,   i n s e r t i n g  

e lec t r ica l   c o n n e c t o r s   into  the  c rossed   buses   at  se lec ted   locat ions   e l e c t r i c a l l y  

connec t i ng   ce r ta in   e lectr ical   c o n d u c t o r s   of  the  buses   t o g e t h e r ,   a n d  

app ly ing   in su la t ing   hous ings   over  the  c rossed   and  i n t e r c o n n e c t e d   b u s e s .  

Insula t ion   can  be  s ecu red   onto  the  main  bus  of  the  c ros sed   b u s e s   t h e r e b y  



c o v e r i n g   the  e x p o s e d   sec t ions   of  the  e lect r ical   c o n n e c t o r s   and  c o n d u c t i v e  

sh ie ld ing   material   is  s e c u r e d   onto  one  su r f ace   of  the  main  b u s .  

FIGURE  1  is  a  p e r s p e c t i v e   and  exploded  view  of  a  main  e lectr ical   b u s ,  
b r a n c h   e lec t r ica l   b u s ,   c o n n e c t o r s   to  se l ec t ive ly   i n t e r c o n n e c t   e l e c t r i c a l  

c o n d u c t o r s   of  the  b u s e s ,   and  hous ing   members   to  house  the  i n t e r c o n n e c t e d  

sec t ions   of  the  b u s e s .  

FIGURE  2  is  a  p e r s p e c t i v e   view  showing  the  e lements   of  F igure   1 

a s s e m b l e d .  

FIGURE  3  is  a  p e r s p e c t i v e   view  of  pa r t s   of  c ro s sed   buses   w i t h  

e lec t r i ca l   c o n n e c t o r s   exp loded   t h e r e f r o m .  

F IGURE 4   is  similar  to  Figure  3  with  one  of  the  c o n n e c t o r s   in  a  

t e r m i n a t e d   posi t ion  and  the  o the r   in  a  p a r t - t e r m i n a t e d   p o s i t i o n .  

FIGURE  4A  is  a  p e r s p e c t i v e   view  of  an  a l t e r n a t i v e   embodiment   of  t h e  

e lec t r i ca l   c o n n e c t o r .  

FIGURE  5  is  a  pa r t   c r o s s - s e c t i o n a l   view  of  a  hous ing   member  s h o w i n g  

a  g r o u n d   con tac t   with  i n t e r c o n n e c t e d   buses   and  ano the r   hous ing   m e m b e r  

e x p l o d e d   t h e r e f r o m .  

FIGURE  6  is  a  view  similar  to  Figure   5  in  an  assembled   c o n d i t i o n .  

FIGURE  7  is  a  p e r s p e c t i v e   view  of  a n o t h e r   a l t e r n a t i v e   embodiment   o f  

an  e lec t r ica l   c o n n e c t o r   exp loded   from  c rossed   b u s e s .  

FIGURE  8  is  a  c r o s s - s e c t i o n a l   view  of  the  e lec t r ica l   connec to r   o f  

F igure   7  in  a  t e r m i n a t e d   condi t ion  with  e lectr ical   c o n d u c t o r s   of  the  c r o s s e d  

b u s e s .  

FIGURE  9  is  a  p e r s p e c t i v e   view  of  a  f u r t h e r   embodiment   of  a n  

e lec t r ica l   c o n n e c t o r   exp loded   from  c rossed   b u s e s .  

FIGURE  10  is  a  c r o s s - s e c t i o n a l   view  of  the  e lectr ical   c o n n e c t o r   o f  

F igure   9  in  a  t e r m i n a t e d   condi t ion  with  e lect r ical   c o n d u c t o r s   of  the  c r o s s e d  

b u s e s .  

FIGURE  11  is  a  p e r s p e c t i v e   view  of  a  h a r n e s s   making  ope ra t ion   f o r  

e l ec t r i ca l ly   i n t e r c o n n e c t i n g   b r a n c h   electr ical   buses   to  a  main  e lec t r ica l   b u s .  

FIGURE  12  is  a  large  p e r s p e c t i v e   view  of  the  p r o g r a m m a b l e  

t e r m i n a t i n g   e q u i p m e n t   of  F igure   11. 

FIGURE  13  is  a  flow  diagram  of  the  h a r n e s s   making  opera t ion   o f  

F i g u r e s   11  and  12 .  



Figu re s   1  t h r o u g h   6  i l lus t ra te   an  e lec t r ica l   i n t e r c o n n e c t i o n   s y s t e m  

re la t ing   to  a  main  e lec t r ica l   bus  10  to  which  is  e l ec t r i ca l ly   c o n n e c t e d  

b r a n c h   e lec t r ica l   b u s e s   12  to  form  an  e lec t r ica l   h a r n e s s   for  use  in  

e l ec t ron i c   con t ro l l ed   e q u i p m e n t   or  the  like.  Main  e lec t r ica l   bus  10  is  in  

the  form  of  a  m u l t i - c o n d u c t o r   cable  with  e lec t r ica l   c o n d u c t o r s   14  d i s p o s e d  

in  an  i n su l a t i ng   j acke t   16  so  that   e lectr ical   c o n d u c t o r s   14  e x t e n d   paral le l   t o  

and  i n su la t ed   from  one  a n o t h e r .   Electrical   c o n d u c t o r s   14  are  typ ica l ly   of  a 

size  to  c a r ry   e l e c t r o n i c   s ignals   t he r ea long   in  e i the r   d i rec t ion   and  t h e  

c o n d u c t o r s   can  e i the r   be  s t r a n d e d   or  single  c o n d u c t o r s .   B ranch   e l e c t r i c a l  

buse s   12  are  of  the  same  c o n s t r u c t i o n   with  e lec t r ica l   c o n d u c t o r s   18  c o v e r e d  

by  i n su la t ing   j acke t   20;  b r a n c h   buses   12  may  not  have  as  many  c o n d u c t o r s  

as  main  bus  10 .  

Part   of  the  e lec t r ica l   c o n d u c t o r s   in  main  e lec t r i ca l   bus  10  and  b r a n c h  

e lec t r ica l   buses   12  can  be  larger   for  the  p u r p o s e   of  s u p p l y i n g   power  t o  

e l ec t ron ic   e q u i p m e n t   if  d e s i r e d .  

F igures   3  and  4  bes t   i l lus t ra te   e lectr ical   c o n n e c t o r s   22  for  e l e c t r i c a l l y  -  

connec t i ng   e lec t r ica l   c o n d u c t o r s   18  of  b r a n c h   bus  12  to  e l e c t r i c a l  

c o n d u c t o r s   14  of  main  bus  10.  Electrical   c o n n e c t o r s   22  are  s tamped  a n d  

tormed  from  a  su i t ab le   metal  s tr ip  in  s t r ip   form  and  they  are  formed  into  a 

body  section  23  having   a  r e c t a n g u l a r   c o n f i g u r a t i o n   with  slots  24  located  in 

oppos ing   sides  and  slots  26  located  in  the  o ther   oppos ing   s ides .   T h e  

e n t r a n c e s   to  slots  24  and  26  are  beve led .   Legs  28  have  an  L - shape   in  

c ross   sect ion  and  are  located  at  each  of  the  c o r n e r s   of  e l e c t r i c a l  

c o n n e c t o r s   22.  Electr ical   connec to r s   22  can  have  a  round  c o n f i g u r a t i o n   i f  

des i r ed   as  shown  in  Figure  4A. 

When  it  is  de s i r ed   to  e lect r ical ly   connect   se lec ted   ones  of  e l e c t r i c a l  

c o n d u c t o r s   18  of  b r a n c h   bus  12  with  e lectr ical   c o n d u c t o r s   14  of  main  b u s  

10,  legs  28  of  e lec t r ica l   connec to r s   22  are  forced  t h r o u g h   i n su la t ing   j a c k e t  

20  so  that   slots  24  d isp lace   the  insulat ion  s u r r o u n d i n g   e lec t r ica l   c o n d u c t o r  

18  and  legs  28  p e n e t r a t e   insula t ing  jacket   16  while  slots  26  d i sp lace   t h e  

insula t ion  s u r r o u n d i n g   e lectr ical   conduc to r   14  se lec ted   to  be  c o n n e c t e d   w i t h  

e lect r ical   c o n d u c t o r   18  on  each  side  of  their   se lec ted   c ro s s ing   l o c a t i o n s  

t h e r e b y   e lec t r i ca l ly   connec t ing   the  selected  c o n d u c t o r s   t o g e t h e r .   In  t h i s  

way,  e lectr ical   c o n d u c t o r s   of  main  bus  10  and  e lec t r ica l   c o n d u c t o r s   o f  

b r anch   bus  12  can  be  selected  for  i n t e r c o n n e c t i o n   by  e lec t r ica l   c o n n e c t o r s  



22  t h e r e b y   r e s u l t i n g   in  a  p r o g r a m m e d   i n t e r c o n n e c t i o n   t h e r e b e t w e e n   in  

a c c o r d a n c e   with  the  needs   of  the  e l e c t r o n i c   e q u i p m e n t   to  which  b r a n c h   b u s  

12  is  to  be  e l ec t r i ca l ly   connec t ed   by  means  of  a  sui table   e l e c t r i c a l  

c o n n e c t o r   (not  shown)  t e r m i n a t e d   to  the  c o n d u c t o r s   of  b ranch   bus  12 .  

Elec t r ica l   c o n n e c t o r s   22  in  a  s t r ip   form  can  be  inse r ted   into  a 
t e r m i n a t e d   posi t ion  by  a  p r o g r a m - o p e r a t e d   a p p l i c a t o r   of  the  type  i l l u s t r a t e d  

in  F i g u r e s   11  and  12,  legs  28  p e n e t r a t e   t h r o u g h   insu la t ing   jackets   20,  16 

of  b u s e s   10,  12  and  r e s p e c t i v e l y   s t r a d d l e   e lec t r ica l   c o n d u c t o r s   18,  14  w i t h  

slots  24  d i sp l ac ing   the  insu la t ion   c o v e r i n g   c o n d u c t o r s   18  and  m a k i n g  

e lec t r i ca l   connec t ion   with  the  c o n d u c t o r s ,   w h e r e a s   slots  26  d isp lace   t h e  

i n su l a t i on   cove r ing   e lec t r ica l   c o n d u c t o r s   14  and  also  make  e l e c t r i c a l  

c o n n e c t i o n   t h e r e w i t h   as  i l l u s t r a t e d   in  F igure   4.  In  this  way,  s e l e c t e d  

c o n d u c t o r s   18  of  bus   12  are  e l ec t r i ca l ly   c o n n e c t e d   with  selected  c o n d u c t o r s  

14  of  bus  10  t h e r e b y   p r o g r a m m a b l y   i n t e r c o n n e c t i n g   these  e l e c t r i c a l  

c o n d u c t o r s   t o g e t h e r   in  a c c o r d a n c e   with  an  e s t a b l i s h e d   p r o g r a m .  
The  t e r m i n a t e d   sec t ions   of  b r a n c h   buse s   12  to  main  bus  10  a r e  

p r e f e r a b l y   e n c a s e d   in  hous ing   member  30  to  p r o t e c t   the  t e rmina t ions   and  t o  

p r o v i d e   a  s t r a in   re l ief ,   as  well  as  to  s ecu re   the  housing  members   in  

posi t ion  to  the  e q u i p m e n t   or  within  the  e q u i p m e n t   i tself.   Housing  m e m b e r  

30  c o m p r i s e s   h e r m a p h r o d i t i c   cover  members   32  molded  from  a  s u i t a b l e  

d i e l ec t r i ca l   mater ia l .   Each  cover  member  32  i nc ludes   hook  members   34  a t  

each  c o r n e r   with  slots  36  and  la tching   members   38  adjacent   t h e r e t o .  

La tch ing   members   38  have  beveled  s u r f a c e s   40  and  latching  s u r f a c e s   4 2 .  

A  r e c t a n g u l a r   wall  44  e x t e n d s   o u t w a r d l y   from  an  inside  sur face   of  c o v e r  

member   32  and  is  spaced   inwardly   from  slots  36  and  latching  member  3 8 .  

Al igning   members   46  also  ex tend   o u t w a r d l y   from  the  inner  su r face   of  c o v e r  

members   32  at  oppos i t e   c o r n e r s   of  wall  44  and  they  are  i n s e r t a b l e   i n t o  

holes  47  as  cover   members   32  are  l a t chab ly   mated  t o g e t h e r   and  they  s e r v e  

to  align  la tching  members   38  with  the i r   r e s p e c t i v e   slots.  Bus  10  a n d  

b u s e s   12  ex t end   t h r o u g h   housing  member  30  when  cover  members   32  a r e  

l a t chab ly   s e c u r e d   t o g e t h e r   with  the  t e r m i n a t e d   a reas   of  the  buses   d i s p o s e d  

within  the  area  def ined   by  walls  44.  

!n  o p e r a t i o n ,   a  section  of  b r a n c h   bus  12  t e rmina ted   to  main  bus  10 

via  e lec t r i ca l   c o n n e c t o r s   22  is  pos i t ioned   within  wall  44  of  cover  m e m b e r  

32,  then  ano the r   cover   member  32  is  l a t chab ly   connec ted   to  cover   m e m b e r  



32  via  la tching   members   38  pos i t ioned   in  r e s p e c t i v e   slots  36  with  l a t c h i n g  

s u r f a c e s   42  e n g a g i n g   the  ou te r   s u r f a c e s   of  cover  members   32,  a l i g n i n g  

members   46  and  holes  47  a l igning  r e s p e c t i v e   cover  members   32  re la t ive   t o  

one  a n o t h e r   and  la tching   members   being  al igned  re la t ive  to  r e s p e c t i v e   s l o t s  

36  to  enable   the  cover   members   to  be  la tched  t o g e t h e r   so  that   bus  12  a n d  

bus  10  e x t e n d   t h r o u g h   hous ing   member  30  with  the  t e r m i n a t e d   a r e a s  

t he r eo f   and  e lec t r ica l   c o n n e c t o r s   being  p r o t e c t e d   and  i n su la t ed   by  h o u s i n g  

member  30.  If  d e s i r e d ,   sc rews   or  bolts  48  engage   hook  members   34  t o  

secure   hous ing   30  in  posi t ion  as  i l l u s t r a t e d   in  Figure   2.  Beveled  s u r f a c e s  

40  faci l i ta te   movement   of  la tching  members   38  ou tward ly   as  cover   m e m b e r s  

32  move  t o g e t h e r   in  a  la tched  cond i t i on .   Pro jec t ions   39  are  s p a c e d  

inwardly   from  r e s p e c t i v e   slots  36  and  they  serve  as  a  s u r f a c e   a g a i n s t  

which  a  s c r e w d r i v e r   or  the  like  is  pos i t ioned   to  apply  a  force  a g a i n s t  

latching  members   38  to  move  them  from  a  latched  p o s i t i o n .  

After   b r a n c h   e lec t r ica l   buses   12  are  t e rmina ted   to  main  e lec t r ica l   b u s  

10  at  se lec ted   locat ions  t h e r e a l o n g   via  e lectr ical   c o n n e c t o r s   22,  main  bus   10 

can  be  sh ie lded   if  des i r ed   to  p rov ide   a  shie lded  e lectr ical   h a r n e s s   tha t   will 

comply  with  Federal   Communica t ions   Commission  r e g u l a t i o n s .   To  s h i e l d  

main  bus  10,  a  piece  of  insu la t ing   tape  50  is  s ecu red   onto  main  bus  10 

cover ing   legs  28  of  c o n n e c t o r s   32  tha t   e x t e n d   t h e r e t h r o u g h   to  i n s u l a t e  

them.  T h e r e a f t e r ,   a  sheet   of  c o n d u c t i v e   foil  52  having  the  same  width  a s  

bus  10  is  a d h e r e d   to  bus  10  t h e r e b y   supp ly ing   a  shield  t h e r e f o r .  

C o n d u c t i v e   foil  can  also  be  applied  to  b r a n c h   buses   12.  

Each  hous ing   member  30  can  have  secured   t he re to   a  g r o u n d i n g  

contact   54  to  g r o u n d   conduc t ive   foil  52  at  each  of  hous ing   members   30  o r  

se lected  ones  t he r eo f   as  d e s i r e d .   Ground  contac t   54  compr i ses   a n  

e longa ted   member  56  having  s ecu r ing   members  58  that   are  w e d g i n g l y  

secured   in  slots  60  located  in  one  side  of  wall  44.  Spr ing   con tac t   f i n g e r s  

62  are  bent   back  over  e longa ted   member  56  for  e lectr ical   connec t ion   w i t h  

c o n d u c t i v e   foil  52  when  the  t e r m i n a t e d   sect ions   of  buses   10,  12  are  h o u s e d  

in  hous ing  member  30  within  the  walls  44  as  i l l u s t r a t ed   in  F igure   6 .  

Spr ing   g r o u n d   contac t   64  e x t e n d s   ou tward ly   from  e longa ted   member  56 

and  is  pos i t ioned   along  an  inside  su r f ace   66  of  a  channel   sect ion  68  o f  

cover  members   32  with  spr ing   g r o u n d   contact   64  e x t e n d i n g   be tween   a n  

outer   end  of  an  ex tens ion   70  of  wall  44  which  also  e x t e n d s   be tween   t h e  



s idewal l s   of  channe l   sect ion  68.  A  ver t ica l   sect ion  72  of  contac t   64 

e x t e n d s   along  e x t e n s i o n   70.  The  free  end  of  con tac t   64  is  almost  l o c a t e d  

c o i n c i d e n t   with  the  axis  of  hole  74.  A  g r o u n d   wire  76  is  i n s e r t e d   into  h o l e  

74  t h r o u g h   the  beve led   e n t r a n c e   t h e r e t o   and  is  forced  aga ins t   the  i n n e r  

end  of  c h a n n e l   sec t ion   68  by  the  sp r ing   action  of  sp r i ng   g r o u n d   con tac t   64 

as  i l l u s t r a t e d   in  F igure   6  t h e r e b y   bi t ing  into  g r o u n d   wire  76  and  s e c u r e l y  

m a i n t a i n i n g   g r o u n d   wire  76  in  e lec t r ica l   e n g a g e m e n t   t h e r e w i t h .   G r o u n d  

wire  76  can  then  be  a p p r o p r i a t e l y   c o n n e c t e d   to  a  su i t ab le   g r o u n d .   In  t h i s  

way,   a  n u m b e r   of  g r o u n d   c o n n e c t i o n s   can  be  made  for  a p p r o p r i a t e l y  

g r o u n d i n g   c o n d u c t i v e   foil  shield  52  at  a  number   of  l o c a t i o n s .  

F i g u r e s   7  t h r o u g h   10  i l l u s t r a t e   a l t e r n a t i v e   embod imen t s   of  e l e c t r i c a l  

c o n n e c t o r s   for  use  in  con junc t ion   with  e l ec t r i ca l ly   c o n n e c t i n g   f l a t  

c o n d u c t o r s   78  i n s u l a t i v e l y   pos i t ioned   in  a  paral le l   o r i e n t a t i o n   in  i n s u l a t i n g  

j acke t   80  with  flat  e lect r ical   c o n d u c t o r s   84  d i s p o s e d   in  a  paral lel   o r i e n t a t i o n  

in  i n s u l a t i n g   j acke t   86  of  a  b r a n c h   e lec t r ica l   bus  88,  flat  e l e c t r i c a l  

c o n d u c t o r s   78,  84  c ross ing   one  a n o t h e r .   Electr ical   c o n n e c t o r   90  i l l u s t r a t e d  

in  F i g u r e s   7  and  8  has  a  c i rcu la r   body  sect ion  92  from  which  d e p e n d s   l e g s  

94  tha t   are  po in ted   at  their   outer   ends .   T r i a n g u l a r   shaped   members   96 

are  loca ted   c e n t r a l l y   of  body  section  92  and  they  e x t e n d   parallel   to  t h e  

axis  t h e r e o f .  

E lec t r i ca l   c o n n e c t o r s   90  have  been  formed  in  a c c o r d a n c e   w i t h  

c o n v e n t i o n a l   metal  s tamping  and  forming  p r a c t i c e s   in  s t r ip   form  if  d e s i r e d  

and  legs  94  are  i n s e r t e d   t h r o u g h   the  i n su la t ing   j acke t s   of  o v e r l a p p i n g  

b u s e s   82,  88  with  c o n d u c t o r s   78,  84  e x t e n d i n g   normal  to  one  a n o t h e r   s o  

tha t   legs  94  s t r a d d l e   such  c o n d u c t o r s   at  a  se lec ted   point  of  i n t e r c o n n e c t i o n  

so  tha t   when  e lec t r i ca l   connec to r   90  is  moved  to  a  t e r m i n a t i n g   p o s i t i o n ,  

legs  94  c lear   the  c ro s sed   electr ical   c o n d u c t o r s   at  such  t e rmina t ing   l oca t ion  

with  t r i a n g u l a r   shaped   members  96  p e n e t r a t i n g   t h r o u g h   i n su la t ing   j acke t   86 

into  p e n e t r a t i n g   e n g a g e m e n t   with  c o n d u c t o r   84  and  the  poin ted   ends  o f  

legs  94  are  d i r e c t e d   inwardly  toward  the  axis  of  c o n n e c t o r   90  p e n e t r a t i n g  

i n s u l a t i n g   j acke t   80  and  p e n e t r a t i n g   into  c o n d u c t o r   78  as  i l l u s t r a t e d   in  

F igu re   8  t h e r e b y   e lec t r ica l ly   connec t ing   these   c o n d u c t o r s   t o g e t h e r   and  a l s o  

b r e a k i n g   down  any  oxides  t h e r e b e t w e e n .  

E lec t r i ca l   c o n n e c t o r   90A  of  F igures   9  and  10  is  ident ical   in 

c o n f i g u r a t i o n   to  e lect r ical   connec to r   90  of  F igures   7  and  8  excep t   t h a t  



body  section  92A  is  r e c t a n g u l a r   in  c o n f i g u r a t i o n   r a t he r   than  c i r c u l a r ;  

o the rwi se   e lec t r ica l   c o n n e c t o r   90A  is  identical   to  e lec t r ica l   c o n n e c t o r   90  a n d  

the  t e rmina t ion   t h e r e o f   to  t e rmina t e   c o n d u c t o r s   78,  84  is  the  same  as  t h a t  

d i sc losed   in  re lat ion  to  the  t e rmina t ion   of  e lec t r ica l   connec to r   90  of  F i g u r e s  

7  and  8  excep t   that   po in ted   ends   of  legs  94A  are  not  d i r e c t e d   t o w a r d s   t h e  

axis  of  e lectr ical   c o n n e c t o r   90A.  

F igures   11  and  12  i l l u s t r a t e   a  h a r n e s s   making  ope ra t ion   for  making  a n  

e lect r ical   h a r n e s s   in  an  au tomat ic   manner   u n d e r   p rog ram  con t ro l .   A s  

shown  in  F igure   11,  main  e lec t r ica l   bus  10  is  fed  from  a  reel  98  t h r o u g h   a  

cable  length  s ens ing   s ta t ion   100  to  sense  the  length   of  cable  tha t   is  to  b e  

removed  from  reel  98.  Bus  10  is  fed  to  a  t e rmina t ing   s ta t ion  102  at  w h i c h  

is  located  a  table  104  along  which  bus  10  moves  and  is  held  in  p o s i t i o n  

the reon   by  ho ld -down   members   106  that   can  be  a c tua t ed   by  e l e c t r o m a g n e t i c  

means  or  air-  or  f l u i d - o p e r a t e d   means.   Branch   bus  12  is  fed  from  reel  108 

ac ross   main  bus  10  along  table  104  with  bus  12  pass ing   by  cable  l e n g t h  

sens ing   s tat ion  110  that   s enses   the  length  of  cable  that   is  de s i r ed   to  b e  

removed  from  reel  108.  A  p r o g r a m - c o n t r o l l e d   t e rmina t ing   device   112 

ope ra t e s   t h r o u g h   an  open ing   114  in  table  104  to  au tomat ica l ly   i n s e r t  

e lect r ical   c o n n e c t o r s   22,  90  or  90A  from  a  s t r ip   of  c o n n e c t o r s   116  fed  t o  

t e rmina t ing   device  112  from  a  supply   reel  (not  shown)  t h e r e b y  

i n t e r c o n n e c t i n g   the  c o n d u c t o r s   of  buses   10,  12  in  a c c o r d a n c e   with  a  

p rogrammed  t e rmina t ion   scheme.   Electr ic  motors  118  are  o p e r a t i o n a l l y  

connec ted   to  t e r m i n a t i n g   device  112  to  move  the  t e rmina t ing   dies  t h e r e o f   t o  

thei r   p rogrammed  locat ions   for  inser t ion   of  the  e lectr ical   c o n n e c t o r s   i n t o  

the  c rossed   buses   e l ec t r i ca l ly   connec t ing   se lec ted   e lect r ical   c o n d u c t o r s  

t o g e t h e r .  

After  bus  12  has  been  t e rmina ted   to  bus  10,  bus  12  is  cut  from  i t s  

supply   and  bus  10  is  moved  to  insula t ion  app ly ing   s ta t ion  120  at  w h i c h  

insu la t ing   tape  50  is  appl ied  to  bus  10  cover ing   the  exposed   legs  of  t h e  

c o n n e c t o r s .   Bus  12  is  then  moved  to  shield  apply ing   s ta t ion  122  w h e r e  

conduc t ive   foil  52  is  a d h e s i v e l y   secured   to  the  bottom  su r f ace   of  bus   10 

w h e r e a f t e r   hous ing   member  30  is  posi t ioned  onto  the  t e r m i n a t e d   s ec t ions   o f  

buses   10,  12.  

After  other   b r a n c h   buses   12  have  been  t e rmina ted   to  main  bus  1 0 ,  

insula t ing   tape  50  appl ied  onto  bus  10,  conduc t i ve   foil  52  s e c u r e d   t h e r e t o ,  



and  hous ing   members   30  s e c u r e d   in  posi t ion  over   the  t e rmina ted   sec t ions   o f  

the  b u s e s ,   bus  10  is  then  cut  from  s u p p l y   reel  98  and  a  completed  h a r n e s s  

has  now  been  made.  If  d e s i r e d ,   only  hous ing   member  30  can  be  p o s i t i o n e d  

onto  the  t e r m i n a t e d   sec t ions   of  the  b u s e s   wi thout   app ly ing   insu la t ing   t a p e  

or  c o n d u c t i v e   foil.  I n su la t ing   tape  and  foil  may  be  applied  to  both  s i d e s  

of  the  main  and  b r a n c h   c a b l e s .  

F igure   13  dep ic t s   a  flow  d iagram  for  making  a  h a r n e s s   in  a c c o r d a n c e  

with  the  e q u i p m e n t   i l l u s t r a t e d   in  F i g u r e s   11  and  12,  and  the  h a r n e s s  

making  ope ra t i on   can  be  u n d e r   the  cont ro l   of  a  p rog rammab le   c o n t r o l l e r  

tha t   is  m i c r o p r o c e s s o r   o p e r a t e d .   I n s u l a t i n g   tape  can  be  applied  onto  ma in  

bus   cable  and  b r a n c h   bus  cable  if  c o n d u c t i v e   foil  is  to  be  a d h e s i v e l y  

s e c u r e d   onto  both  sides  of  the  main  bus  cable.   If  conduc t ive   foil  i s  

s e c u r e d   onto  the  main  bus  cable,   then  g r o u n d i n g   contac t   54  is  inc luded   in 

the  hous ing   m e m b e r .  



1.  An  e lec t r ica l   cable  a s sembly   compr is ing   a  main  e l ec t r i ca l   bus  ( 1 0 ,  

82)  hav ing   a  mul t ip l ic i ty   of  i n su l a t ed   e lect r ical   c o n d u c t o r s   (14,  7 8 ) ,  

e lec t r ica l   b r a n c h   bus  members   (12,  88)  each  having   a  mul t ip l ic i ty   o f  

i n s u l a t e d   e lec t r i ca l   c o n d u c t o r   members   (18,  84)  c r o s s i n g   the  main  e l e c t r i c a l  

bus  (10,  82)  at  spaced  locat ions  along  the  main  e lec t r i ca l   bus   (10,  8 2 ) ,  

e lec t r ica l   c o n n e c t o r s   (22,  22A,  90,  90A)  p e n e t r a t i n g   t h r o u g h   c r o s s e d  

i n s u l a t e d   e lec t r ica l   c o n d u c t o r s   (14,  78)  and  e lec t r ica l   c o n d u c t o r   m e m b e r s  

(18,  84)  at  se lec ted   c ros s ing   locat ions  e lec t r i ca l ly   c o n n e c t i n g   them  t o g e t h e r  

as  c o n n e c t e d   s e c t i o n s ,   and  d i e l ec t r i c   hous ing  members   (32)  cove r ing   t h e  

c o n n e c t e d   sec t ions   of  the  main  e lec t r ica l   bus  and  b r a n c h   e lec t r i ca l   b u s  

members ,   c h a r a c t e r i z e d   in  t h a t  

said  hous ing   members   (32)  are  h e r m a p h r o d i t i c   and  have  c o n t i n u o u s  

walls  (44)  within  which  the  c o n n e c t e d   sec t ions   are  d i s p o s e d ,   the  o u t e r  

ends  of  walls  (44)  being  spaced  f rom_each   o ther   enab l ing   the  main  

e lec t r ica l   bus   (10,  82)  and  b r a n c h   e lect r ical   bus  members   (12,  88)  t o  

ex t end   o u t w a r d l y   from  r e s p e c t i v e   sides  of  the  hous ing   members   ( 3 2 ) ,  

la tching   members   (28)  of  hous ing   members   (32)  l a t chab ly   e n g a g i n g   e a c h  

o ther   ma in ta in ing   hous ing   members   (32)  t o g e t h e r ,   said  e lec t r i ca l   c o n n e c t o r s  

(22,  22A,  90,  90A)  having  leg  members   (28,  94,  94A)  p e n e t r a t i n g   t h e  

in su la t ed   e lec t r ica l   c o n d u c t o r s   (14,  78)  and  i n su la t ed   c o n d u c t o r   m e m b e r s  

(18,  84)  on  each  side  of  their   se lec ted   c ross ing   locat ions   at  which  t h e  

e lec t r ica l   c o n n e c t i o n s   are  made  be tween   c o n d u c t o r s   (14,  78)  and  c o n d u c t o r  

members   (18,  8 4 ) .  

2.  An  e lec t r ica l   cable  a ssembly   as  set  for th   in  claim  1 ,  

c h a r a c t e r i z e d   in  that   the  c o n d u c t o r s   (14)  and  c o n d u c t o r   members   (18)  a r e  

round  and  the  e lect r ical   c o n n e c t o r s   (22,  22A)  include  o p p o s e d   slots  (24)  in  

which  e lec t r ica l   c o n d u c t o r s   (14)  are  d i sposed   and  o the r   o p p o s e d   slots  (26)  

in  which  c o n d u c t o r   members  (18)  are  d i s p o s e d .  

3.  An  e lect r ical   cable  assembly   as  set  for th   in  claim  1 ,  

c h a r a c t e r i z e d   in  that   the  c o n d u c t o r s   (78)  and  c o n d u c t o r   members   (84)  a r e  

flat  and  the  e lect r ical   c o n n e c t o r s   (90,  90A)  inc lude  t r i a n g u l a r - s h a p e d  

members   (96)  p e n e t r a t i n g   t h r o u g h   the  insu la ted   e l ec t r i ca l   c o n d u c t o r  

members   (84)  and  into  e lectr ical   e n g a g e m e n t   with  c o n d u c t o r   members   (84)  

while  leg  members   (94,  94A)  ex tend   t h r o u g h   the  insu la t ion   of  c o n d u c t o r s  



(78)  and  c o n d u c t o r   members   (84)  with  pointed  ends   of  the  leg  m e m b e r s  

(94,  94A)  p e n e t r a t i n g   back  t h r o u g h   the  insu la t ion   of  c o n d u c t o r s   (78)  i n t o  

e lec t r ica l   e n g a g e m e n t   with  c o n d u c t o r s   ( 7 8 ) .  

4.  An  e lec t r ica l   cable  a ssembly   as  set  for th   in  claims  2  or  3 ,  
c h a r a c t e r i z e d   in  tha t   insu la t ion   (50)  covers   the  pa r t s   of  the  e l e c t r i c a l  

c o n n e c t o r s   (22,  22A,  90,  90A)  p r o t r u d i n g   t h r o u g h   main  bus  (10,  82)  a n d  

c o n d u c t i v e   foil  (52)  is  s e c u r e d   to  main  bus  (10,  82)  cover ing  i n s u l a t i o n  

( 5 0 ) .  

5.  An  e lec t r i ca l   cable  a s sembly   as  set  for th   in  claim  4 ,  

c h a r a c t e r i z e d   in  tha t   a  g r o u n d   con tac t   member  (54)  is  mounted  on  one  o f  

hous ing   members   (32)  in  e lec t r ica l   e n g a g e m e n t   with  the  c o n d u c t i v e   foil  

( 5 2 ) .  

6.  A  method  of  making  an  e lec t r ica l   cable  assembly   compr i s ing   a  

main  e lec t r ica l   bus  (10,  82)  having  a  mul t ip l ic i ty   of  insu la ted   e l e c t r i c a l  

c o n d u c t o r s   (14,  78)  and  e lec t r ica l   b r a n c h   bus  members   (12,  88)  e a c h  

hav ing   a  mul t ip l ic i ty   of  i n su l a t ed   c o n d u c t o r   members   (18,  84)  c ro s s ing   t h e  

main  e lec t r ica l   bus  (10,  82)  at  spaced   locations  along  the  main  e l e c t r i c a l  

bus  (10,  82),  c h a r a c t e r i z e d   by  the  s teps   o f  

feeding   the  main  bus  (10,  82)  to  a  t e r m i n a t i n g   s tat ion  ( 1 0 2 ) ;  

feeding  a  l ength   of  b r a n c h   bus  member  (12,  88)  across   the  main  b u s  

(10,  8 2 ) ;  

se lec t ive ly   app ly ing   e lec t r ica l   c o n n e c t o r s   (22,  22A,  90,  90A)  to  t h e  

c r o s s e d   c o n d u c t o r s   (14,  78)  and  c o n d u c t o r   members   (18,  84)  e l e c t r i c a l l y  

c o n n e c t i n g   them  t o g e t h e r ;  

cu t t i ng   the  b r a n c h   bus  member  (12,  88)  at  a  cu t t ing   s tat ion  (120)  t o  

a  se lec ted   l eng th ;   a n d  

app ly ing   i n su l a t i ng   hous ing   members   (32)  onto  the  t e rmina ted   s e c t i o n s  

of  the  main  bus  (10,  82)  and  b r a n c h   bus  members   (12,  8 8 ) .  

7.  A  method  as  set  forth  in  claim  6,  c h a r a c t e r i z e d   by  the  f u r t h e r  

s teps   o f  

app ly ing   insu la t ion   (50)  over  exposed   sec t ions   of  sec t ions   of  t h e  

e lec t r ica l   c o n n e c t o r s   (22,  22A,  90,  90A);  a n d  

s e c u r i n g   a  c o n d u c t i v e   foil  (52)  onto  the  main  bus  (10,  82)  and  t h e  

insu la t ion   ( 5 0 ) .  



8.  A  method  as  set  for th   in  claim  7,  c h a r a c t e r i z e d   by  the  f u r t h e r  

step  o f  

i n t e r c o n n e c t i n g   the  c o n d u c t i v e   foil  (52)  with  a  g r o u n d   con t ac t   (54)  in 

the  h o u s i n g   members   ( 3 2 ) .  
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