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O R I G I N  OF THE I N V E N T I O N  

1 
I 

The i n v e n t i o n  d e s c r i b e d  h e r e i n  was made by an employee of 

t h e  United S t a t e s  Government and may be manufactured and used by 

o r  f o r  t h e  Government of  t h e  United S t a t e s  of  ~ m e r i c a  f o r  govern- 

mental purposes  w i thou t  t h e  payment of  any r o y a l t i e s  t he reon  o r  

t h e r e f  o r .  

BACKGROUND O F  THE I N V E N T I O N  

This  i n v e n t i o n  r e l a t e s  t o  e l e c t r i c a l  c a b l e  connec tors  and 

nore p a r t i c u l a r l y  t o  connec tors  f o r  f l a t  conductor  c a b l e s .  



Joseph H. Beumer 
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NASA Case a. MFS-14741 

TO ALL WHOM IT MAY CONCERN: 

BE IT KNOL%W TIIAT Bobby W. Kennedy, a citizen of the United 

States of America, employee of the United States Government and 

a resident of Arab, Marshall County, Alabama, has invented cer- 

tain new and useful improvements in ELECTRICAL CONNECTOR of whic 

the following is a specification: 

APPLICATION FOR LETTERS PATENT 
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TECHNICAL ABSTRACT 

"Elec t r ica .1  Connector" 

The i n s t a n t  i nven t ion  i s  d i r e c t e d  t o  an e l e c t r i c a l  connec- 1 
t o r  f o r  f l a t  o r  round conductor  c a b l e s .  The  connec,tor i s  
p r i m a r i l y  adapted f o r  space appl ica t . ions  i nvo lv ing  s e r v i c e  under 

i seve re  v i b r a t i o n  condi t io i is  o r  a  pure  oxygen o r  vacuum atmosphere, 

The connector  1 0  i nc ludes  a  p a i r  of r e c t a n g u l a r  i n s u l a t i n g  1 
blocks  11, 12 having female socke t s  16 and male c o n t a c t  p i n s  1 7  / disposed  t h e r e i n  i n  a x i a l  a l inement  pe rpend icu la r  t o  mating facc.sE 
1 3  and 1 4 .  The b locks  a r e  encased by meta l  housings  20 and 2 1  
having f a c e  p o r t i o n s  2 2  and 23  f o r  enqayement w i t ! >  one another"  i 
and f l a n g e  p o r t i o n s  26 and 27 extending rearward From t h e  f a c e s .  
The r e a r  ends of socke t s  1 6  and c o n t a c t  p i n s  17 a r e  jo ined  t o  1 
the  exposed ends of  i n e < u l s t e d  conductoi-s 4 1 ,  4 2  of  f l a t  conduc- 1 

i t o r  c a b l e s  37 and 38. P o t t i n g  boo t s  3 3  and 3 4  enc lose  t h e  space r 
between t h e  r e a r  ends of f l a n g e  p o r t i o n s  2 6  and 2 7  and c a b l e s  37 
and 3 8 .  Void spaces  .within t h e  p o t t i n g  boots  axe f i l l e d  wi th  1 
"CNR" r e s i n  p o t t i n g  compound, and a  s e a l  32  of  the same m a t e r i a l  1 
i s  provided between t h e  mating housing f a c e s .  One of  t h e  blocks  / 
11 has  a  shoulder  18 spaced a p a r t  from i t s  mating f a c e  1 3  and 
d e f i n i n g  a  p e r i p h e r a l  r e c e s s  and t h e  opposing block 1 2  has a  1 
p r o j e c t i n g  s k i r t  19 coextens ive  wi th  t h e  r e c e s s  t o  guide t h e  con-l 
n e c t o r  ha lves  i n t o  a l inement .  The p o t t i n g  boots  and i n s u l a t i n g  1 
blocks  a r e  p r e f e r a b l y  made of  Tef lon .  Screw jacks  4 8  and 49  a r e  : 
disposed i n  one o f  t h e  housing f a c e s  t o  p rov ide  f o r  disengage- 
ment. i 

The nove l ty  of t h e  i nven t ion  appears  t o  r e s i d e  i n  t h e  use  
of  pin-and-socket c o n t a c t s  i n  r e c t c i n 7 u i 1 ~ r  i n s u i a t i n g  blocks  and 
i n  one o r  more of  t h e  m a t e r i a l s  useu f o r  t h e  s e a l ,  p o t t i n g  com- 
pound, p o t t i n g  boots  and i n s u l a t i n g  blocks .  The pin-and-socket 
c o n t a c t s  provide r e l i a b l e  c o n t a c t  even under s c v e r e  v i b r a t i o n  
cond i t i ons  and t h e  l i s t e d  combination of p o t t i n g  and s t r u c t u r a l  
m a t e r i a l s  r e s u l t s  i n  non-flammabil i ty i n  pure  oxygen and freedom 
from ou tgas s ing  i n  vacuum. 

Inven to r  : Bobby W ,  Kennedy 1 
Employer : NASA, MSFC 

P a t e n t  Appl ica t ion  No. : 880 ,247  i 
i 

F i l i n g  Date: 7 overnber 2 6 ,  1$b3 



F l a t  conZuctor c a b l e s ,  which employ m u l t i p l e  r ibbon-type e lec- /  

t r i c a l  conductors  d i sposed  edge-to-edge i n  a s t r i p  of i n s u l a t i n g  

m a t e r i a l ,  o f f e r  advantages  o v e r  convent iona l  round wi re  c a b l e s  I 
f o r  many a p p l i c a t i o n s .  F l a t  c a b l e s  p rov ide  l i g h t e r  weigh t ,  smal le r  

I space  requi rements ,  b e t t e r  h e a t  d i s s i p a t i o n  and g r e a t e r  f l e x i b i l i t y \  

than  round c a b l e s  having t h e  same e l e c t r i c a l  c a p a b i l i t i e s .  

One of t h e  problems p re sen ted  i n  t h e  des ign  of f l a t  conductor I 
c a b l e  systems i s  t h e  p r o v i s i o n  of s u i t a b l e  connec tors .  I n  o r d e r  I 
t o  t a k e  advantage of t h e  space-saving c a p a b i l i t y  o f  f l a t  c a b l e s  1 
t h e  connec tor  should  have 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  of minimum 

t h i c k n e s s .  Simple and r e l i a b l e  c o n t a c t  a c t i o n  i s  r e q u i r e d  i n  

such connec tors ,  a long  w i t h  e a s e  of engagement and disengagement. 

Add i t i ona l  requirements  a r e  imposed f o r  c e r t a i n  a p p l i c a t i o n s  I 
r e l a t i n g  t o  space  v e h i c l e s  and equipment, i n c l u d i n g  maintenance 

of c o n s t a n t  e l e c t r i c a l  c o n t a c t  under s eve re  v i b r a t i o n  c o n d i t i o n s ,  

hermet ic  s e a l i n g  and p o t t i n g  o f  t h e  connector  i n t e r i o r  f o r  s e r v i c e  / 
under extreme tempera tures  and a vaccum o r  pure  oxygen atmosphere, 

and non-flammabil i ty i n  gaseous oxygen. 

Var ious  t y p e s  of  connec tors  have been used p rev ious ly  f o r  

f l a t  conductor  c a b l e  systems,  b u t  t h e s e  connec tors  have f a i l e d  t o  

meet one o r  more of  t h e  requi rements  given above. One type  of 

connec tor  u t i l i z e s  r e c t a n g u l a r  molded p lugs ,  w i th  t h e  conductors  

hemselves be ing  f o l d e d  over  t o  form male c o n t a c t  merdoers. While 

s e f u l  f o r  some a p p l i c a t i o n s ,  such connec tors  do n o t  main ta in  r e l i a -  

l e  e l e c t r i c a l  c o n t a c t  under v i b r a t i o n  c o n d i t i o n s .  Another approac 1 



has been t o  u s e  round connec tors  w i t h  pin-and-socket  t ype  c o n t a c t s ,  

such connec tors  having been developed p rev ious ly  f o r  round w i r e  

c a b l e s .  The b a t t e r  connec tors  have been proven t o  w i th s t and  v ib-  

r a t i o n ,  b u t  t h e  round c o n f i g u r a t i o n  r e q u i r e s  a d d i t i o n a l  space and 

nega tes  t h i s  impor tan t  advantage of f l a t  c a b l e s .  I n  a d d i t i o n  t h e  

prev ious  connec tors  have n o t  f u l l y  m e t  t h e  p o t t i n g ,  s e a l i n g  and 

non-flammabil i ty requi rements  f o r  s e r v i c e  a t  extreme tempera tures  

and under vacuum o r  oxygen atmosphere. 

I n  some i n s t a n c e s  a t r a n s i t i o n  connect ion from round wi re  

cab le  t o  f l a t  conductor  c a b l e  i s  r equ i r ed .  The c a p a b i l i t y  t o  

handle e i t h e r  round o r  f l a t  conductors  i n  t h e  same connec tor  would 

a l low more f l e x i b i l i t y  i n  t h e  des ign  of f l a t  c a b l e  systems.  Other 

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

and s i m p l i c i t y  of des ign  and o p e r a t i o n .  

SUP1'PSARY OF THE I N V E N T I O N  

I n  t h e  p r e s e n t  i n v e n t i o n  a rec tangula r - shaped  connector  

t i l i z e s  pin-and-socket  t ype  e l e c t r i c a l  c o n t a c t s .  The connector  

i nc ludes  a p a i r  of e longa ted  opposing r e c t a n g u l a r  i n s u l a t i n g  b locks  

r aving  p i n  and s o c k e t  c o n t a c t s  d i sposed  i n  opposing a p e r t u r e s  ex- 

i t end ing  through t h e  b locks .  The b locks  a r e  encased by mat ing,  

l a t - f a c e d  housings  through which i n s u l a t e d  f l a t  o r  round connec- 

o r s  ex tend ,  w i t h  exposed end p o r t i o n s  of t h e  conductors  be ing  jo in  

d t o  t h e  r e a r  ends of  t h e  c o n t a c t s .  Housing ends a r e  enc losed  by 

o t t i n g  boo t s  s e a l e d  t o  t h e  conductor  i n s u l a t i o n .  Void spaces  a r e  

i l l e d  wi t11  and he rma t i c  s e a l i n g  i s  o b t a i n e d  by means of a s e a l a n t  
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)r p o t t i n g  compound, p r e f e r a b l y  "CNX" r e s i n .  This  connector  i s  

)f s imple  des ign  and is e a s i l y  f a b r i c a t e d ,  and t h e  pin-and-socket 

tngagement t h e r e i n  p rov ide  r e l i a b l e  e l e c t r i c a l  c o n t a c t ,  even under 

ievere v i b r a t i o n .  By v i r t u e  of i t s  us ing  Tef lon  f o r  t h e  i n s u l a t -  

.ng b l o c k s a n d  p o t t i n g  boo t s  and RCNR" r e s i n  f o r  p o t t i n g  and her-  

~ e t i c  s e a l i n g ,  t h e  connec tor  can wi ths t and  extreme tempera tures  

rnd vacuum o r  pu re  oxygen atmosphere,  and it i s  non-flammable i n  

raseous oxygen. .Connec tors  embodying t h e  i nven t ion  can t h e r e f o r e  

)e  used f o r  r i g o r o u s  a p p l i c a t i o n s  i n  t h e  space  program a s  w e l l  a s  

:or  l e s s  demanding a p p l i c a t i o n s .  

I t  i s  t h e r e f o r e  an o b j e c t  of t h i s  i n v e n t i o n  t o  p rov ide  a  

- ec t angu la r  c a b l e  connec tor  ca2able  of maintaining r e l i a b l e  e l e c -  

: r i c a l  c o n t a c t  under v i b r a t i o n  c o n d i t i o n s .  

Another o b j e c t  i s  t o  prov ide  an he rme t i c - sea l ab l e  f l a t  c a b l e  

:onnector s u i t a b l e  f o r  s e r v i c e  under  extreme tempera ture  and a  

ramurn o r  oxygen environment.  

Yet ano the r  o b j e c t  i s  t o  p rov ide  an he rme t i c - sea l ab l e  f l a t  

: ab le  connector  t h a t  is  non-flammable i n  gaseous oxygen. 

S t i l l  ano the r  o b j e c t  i s  t o  prov ide  a  rec tangula r - shaped  

:ab le  connec tor  u s e f u l  f o r  e i t h e r  f l a t  o r  round conduc tors ,  o r  

' o r  a  t r a n s i t i o n  f r o m  f l a t  t o  round conductors .  

Other  o b j e c t s  and advantages  of  t h e  i n v e n t i o n  w i l l  be appar- 

! n t  from t h e  fo l lowing  d e t a i l e d  d e s c r i p t i o n  and t h e  appended 

: laims.  
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BRIEF DESCRIPTION O F  THE DRAIVINGS 

I n  t h e  drawings: 

FIGURE 1 i s  an i s o m e t r i c  view showing a  f l a t  c a b l e  connector  

e d o d y i n g  t h e  i nven t ion ;  

FIGURE 2 i s  an en l a rged  t r a n s v e r s e  s e c t i o n  t aken  a long  l i n e  

2-2 of FIGURE 1, w i t h  t h e  connector  ha lves  disengaged and spaced 

a p a r t ;  

FIGURE 3 i s  a ' s i d e  e l e v a t i o n a l  view, p a r t i a l l y  c u t  away, of 

3ne of t h e  connec tor  ha lves  shown i n  FIGURES 1 and 2, w i t h  conduc- 

t o r s  and p o t t i n g  compound removed; 

FIGURE 4 i s  a p l an  view of t h e  connec tor  shown i n  FIGURES 1 

through 3 ,  p a r t i a l l y  i n  s e c t i o n  s u b s t a n t i a l l y  a s  i n d i c a t e d  by l i n e  

4-4 of  FIGURE 3; and 

FIGURE 5 i s  an i s o m e t r i c  view showing a f l a t - t o - round  t r a n s i -  

t i o n  connector  embodying t h e  i nven t ion .  

DESCRIPTION OF THE PREFERRED 
EMBODIIZENT 

R e f e r r i n g  t o  FIGURES 1 through 4 i n  t h e  drawings a  f l a t  c a b l e  

zonnector i s  i n d i c a t e d  g e n e r a l l y  by numeral 1 0 .  The connec tor  

includes  g e n e r a l l y  r e c t a n g u l a r  i n s u l a t i n g  b locks  11 and 1 2  adapted 

:o be assembled w i t h  s i d e  13  of block 11 and s i d e  1 4  of b lock 1 2  i n !  

?ace- to-face  r e l a t i o n .  Each of t h e  b locks  i s  p e n e t r a t e d  by a  

~ l u r a l i t y  of c i r c u l a r  a p e r t u r e s  15 ,  which a r e  spaced a p a r t  p a r a l -  

Lel t o  one ano the r  and pe rpend icu la r  t o  t h e  mating s i d e s  13  and 

L4, t h e  a p e r t u r e s  i n  block 11 being  i n  a x i a l  a l inement  w i th  t h e  I 



a p e r t u r e s  i n  block 12.  Female c o n t a c t  socke t s  1 6  a r e  f i x e d l y  d i s -  

posed i n  t h e  a p e r t u r e s  i n  block 11 w i t h  t h e  open ends of  t h e  soclcet 

f l u s h  w i t h  s i d e  13.  Male c o n t a c t  p i n s  17  f i x e d l y  d i sposed  i n  

block 1 2  ex tend  outward f o r  engagement w i t h  s o c k e t s  16.  Block 11 

a s  a  shou lde r  18 ex tending  around t h e  pe r iphe ry  the reo f  and 

spaced a p a r t  from s i d e  13.  A p r o j e c t i n g  s k i r t  1 9  ex tends  forward 

o f  s i d e  1 4  o f  b lock  12 around t h e  pe r iphe ry  the reo f  coextens ive  

wi th  t h e  r e c e s s e d  p o r t i o n  of b lock 11 def ined  by shou lde r  18 .  

Blocks 11 and 12 a r e  d i sposed  w i t h i n  housings  20 and 2 1 ,  r e -  

p e c t i v e l y ,  which form an o u t e r  s h e l l  f o r  he rme t i c  s e a l i n g  and 

h i c h  s e r v e  t o  ho ld  t h e  b locks  i n  p o s i t i o n  when engaged. The 

housings  20, 21 i n c l u d e  f l a t  base  p o r t i o n s  2 2 ,  23 having f a c e s  2 4 ,  

25 adapted t o  be brought  i n t o  face- to - face  c o n t a c t  when t h e  con- 
I 

n e c t o r  i s  i n  t h e  engaged p o s i t i o n  and f l a n g e  p o r t i o n s  2 6 ,  27 per-  

e n d i c u l a r  t o  t h e  b a s e  p o r t i o n s  2 2 ,  23 and d e f i n i n g  e longa ted ,  gen- 

e r a l l y  r e c t a n g u l a r  openings f o r  r e c e p t i o n  of b locks  11 and 1 2 .  

he o u t e r  ends of f l a n g e  p o r t i o n s  26, 27 have p r o j e c t i n g  shoulders  

28, 29 ex t end ing  inwardly  t o  ho ld  b locks  11 and 1 2  i n  p o s i t i o n .  

he housing f a c e s  24, 25 have narrow r e c e s s e s  30, 31 t h e r e i n  

round t h e  p e r i p h e r i e s  of t h e  c a v i t i e s  i n  which b locks  11 and 1 2  

r e  d i sposed ,  t h e  r e c e s s e s  30, 31 be ing  f i l l e d  w i th  a  s e a l a n t  o r  

a s k e t  32 t o  e f f e c t  an hermet ic  s e a l  when t h e  housing f a c e s  a r e  

ecured  t o g e t h e r .  

The o u t e r  ends of f l anged  p o r t i o n s  26, 27 of  housings 2 0 ,  2 1  

r e  enc losed  by wedge-shaped p o t t i n g  boo t s  33, 34 s e a l e d  t h e r e t o .  I 



The p o t t i n g  boo t s  t e rmina t e  i n  narrow s l o t s  35, 36 through which 

i n s u l a t e d  f l a t  conductor  c a b l e s  37, 38 extend.  ~ x p o s e d  end por- 

t i o n s  3 9 ,  4 0  of i n s u l a t e d  c snduc to r s  4 1 ,  4 2  a r e  j o ined  t o  t h e  ends 

of s o c k e t  members 16 and c o n t a c t  p i n s  17 ex tending  o u t  of t h e  r e a r  

f a c e s  of housings  11 and 12 ,  r e s p e c t i v e l y .  

S u b s t a n t i a l l y  a l l  vo id  spaces  w i t h i n  t h e  housings ,  and i n  

p a r t i c u l a r  t h e  vo id  spaces  around t h e  j o i n t s  between conductors  

and c o n t a c t  p i n s  and s o c k e t  members a r e  f i l l e d  w i th  a  s e a l a n t  o r  

p o t t i n g  compound 4 3 .  The junc tu re s  between p o t t i n g  boots  and 

housing ends ,  between p o t t i n g  boo t s  and i n s u l a t e d  cab le  and be- 

tween t h e  mating housing f a c e s  l i k e w i s e  have a  s e a l a n t  o r  p o t t i n g  

cornpound d i sposed  between j o i n i n g  s u r f a c e s  t o  p rov ide  hermet ic  

Housing f a c e s  24 and 25 a r e  removably secu red  t o  one ano the r  

?hen t h e  connec tor  i s  i n  t h e  engaged p o s i t i o n  by means of  male- 

th readed  screws 4 4 ,  45 ex tending  through a p e r t u r e s  46, 4 7  i n  f l a t  

a s e  p o r t i o n  23 and i n t o  female-threaded h o l e s  i n  f l a t  base  por- 

t i o n  22. Screw jacks  4 8 ,  4 9  a r e  mounted w i t h i n  f l a t  base  p o r t i o n  

2 2  t o  p rov ide  means f o r  f o r c i n g  t h e  connec tor  ha lves  a p a r t  and 

t h u s  e f f e c t i n g  disengagement. A s  shown i n  FIGURE 4 screw jack 48 

a s  male t h r e a d s  50 which mate w i th  female t h r e a d s  51 i n  f l a t  base  

o r t i o n  2 2  and a  g r i p p a b l e  handle  52 f a s t e n e d  t o  t h e  exposed end 

he reo f .  Upon r o t a t i o n  of handle  52 t h e  o p p o s i t e  end 53 of  t h e  

/screw- jack 48 e x e r t s  p r e s s u r e  a g a i n s t  t h e  opposing base  p o r t i o n  23. 

t h e r  means such a s  s p r i n g  c l i p s  o r  t h e  l i k e  can a l s o  be  used f o r  
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FIGURE 5 shows a connec tor  5 4  f o r  e f f e c t i n g  a t r a n s i t i o n  

zonnection between a f l a t  conductor  c a b l e  5 5  and a round w i r e  

:able 5 6 .  Connector 5 4  i s  i d e n t i c a l  t o  t h e  connec tor  shown i n  

pIGURES 1 through 4 ,  excep t  t h a t  round w i r e  conductors  5 7  from 

:ound c a b l e  5 6  a r e  i n s e r t e d  i n  one of  t h e  connec tor  ha lves  and 

ioined t o  t h e  p i n  o r  s o c k e t  members i n  t h a t  h a l f .  

The composit ion of t h e  s e a l a n t  o r  p o t t i n g  compound employed 

r i t h i n  and between t h e  connec tor  housings  a s  d e s c r i b e d  above i s  

x i t i c a l  t o  a t t a i n m e n t  of  non-flammabil i ty and c a p a b i l i t y  f o r  

i e rv ice  under extreme c o n d i t i o n s .  The p r e f e r r e d  m a t e r i a l  f o r  t h e  

i ea l an t  o r  p o t t i n g  compound i s  a copolymer o f  t r ' i f l u o r o n i t r o s o -  

lethane and t e t r a f l u o r o e t h y l e n e  cured  wi th  benzoic  a c i d ,  a v a i l a b l e  

:ommercially under t h e  t r a d e  name "CNR Resin" .  This  m a t e r i a l  ex- 

i b i t s  a  unique combination o f  p r o p e r t i e s  f a v o r a b l e  f o r  connec tor  

s e ;  good adhesion and s e a l i n g  c a p a b i l i t y ,  s t a b i l i t y  a t  tempera- 

u r e s  from - 6 0 ° F  t o  3 5 0 ° F ,  a low d i e l e c t r i c  c o n s t a n t  of  2 . 0  a t  60 

y c l e s ,  low o u t g a s s i n g  i n  vacuum and non-flammabil i ty i n  pure  gas- 

ous oxygen a t  a p r e s s u r e  of 1 6 . 5  pounds p e r  square  i nch  a t  tem- 

e r a t u r e s  up t o  5 0 0 ° F .  CNR r e s i n  can be a p p l i e d  a s  a v i scous  

i q u i d  and cured  by h e a t i n g  t o  a t empera ture  o f  3 5 0 ° F  f o r  2 4  hours .  

o r  s e r v i c e  under o r d i n a r y  a tmospher ic  c o n d i t i o n s  and under l e s s  

i g i d  f l ammab i l i t y  requi rements  s i l i c o n e  polymers can be used a s  

he s e a l a n t  o r  p o t t i n g  compound. 

The i n s u l a t i n g  b locks  and p o t t i n g  boo t s  f o r  s e r v i c e  under 

xtreme c o n d i t i o n s  a r e  p r e f e r a b l y  made of a f luorocarbon  polymer 
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such a s  Tef lon ,  which e x h i b i t s  t h e  d e s i r e d  e l e c t r i c a l  and s t r u c -  

t u r a l  p r o p e r t i e s ,  a long  wi th  a  h igh  degree  of non-flammabil i ty.  

' B ~  employing Tef lon  f o r  t h e  i n s u l a t i n g  b locks  and p o t t i n g  boo t s  

and "CNR Resin" f o r  t h e  s e a l a n t  o r  p o t t i n g  compound, a  u s e f u l  

t empera ture  range from -190°F t o  500°F can be ob ta ined  i n  con- 

n e c t o r s  embodying t h e  i nven t ion .  Other  polymeric m a t e r i a l s  such 

a s  nylon,  d i a l l y l p h t h a l a t e  o r  g l a s s - o r  m i n e r a l - f i l l e d  epoxy r e s i n  

can be used;  however such m a t e r i a l s  do n o t  need non-flammabil i ty 

requirements  f o r  space v e h i c l e  a p p l i c a t i o n s .  

The c o n t a c t  p i n s  and s o c k e t  members a r e  s e l e c t e d  t o  o b t a i n  

e f f e c t i v e  e l e c t r i c a l  c o n t a c t  and r e l i a b i l i t y  of such c o n t a c t  under 

extreme v i b r a t i o n .  Gold-plated s t e e l  p i n  and socke t  members i n  

which c o n t a c t i n g  a c t i o n s  i s  ob ta ined  by f r i c t i o n  f i t  of t h e  socket. 

a g a i n s t  t h e  i n s e r t e d  p i n  a r e  p r e f e r r e d .  F a b r i c a t i o n  of  t h e  connec- 

t o r  i s  f a c i l i t a t e d  by us ing  p i n s  and s o c k e t  members having hollowed 

o u t  end p o r t i o n s  i n t o  which t h e  conductors  can be  i n s e r t e d  f o r  

j o in ing .  For f l a t  c a b l e  connec tors  it i s  p r e f e r r e d  t o  u se  p i n  and 

socke t  members having end openings o f  a  d iameter  s l i g h t l y  l a r g e r  

t han  t h e  width  of  t h e  conduc tors .  Although j o i n i n g  o f  conductors  

t o  p i n s  and socke t  member can be e f f e c t e d  by mechanical  means such 

a s  cr imping,  j o i n i n g  by means of  s o l d e r i n g  o r  welding i s  p r e f e r r e d  

f o r  maximum r e l i a b i l i t y .  

The p i n s  and s o c k e t  members a r e  spaced a p a r t  a  s u f f i c i e n t  I 
i i s t a n c e  t o  i n s u r e  e f f e c t i v e  i n s u l a t i o n  between one ano the r ,  and 

to a l low j o i n i n g  of  conductors  t o  p i n s .  The most convenient spac- 

i n g  i s  i n  t h e  form of two p a r a l l e l  rows a long  t h e  l e n g t h  of t h e  

i n s u l a t i n g  b locks .  
I 
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The o u t e r  housings  a r e  p r e f e r a b l y  made o f  meta l  s o  a s  t o  

? rov ide  maximum r i g i d i t y  under v i b r a t i o n .  Aluminum a l l o y s  o r  

> t h e r  me ta l s  can be used f o r  t h i s  purpose.  

F a b r i c a t i o n  of t h e  connec tor  d e s c r i b e d  above i s  r e l a t i v e l y  

simple, and convent iona l  machining can be used f o r  forming t h e  

~ a r i o u s  p a r t s .  However, t o  p rov ide  e f f e c t i v e  hermet ic  s e a l i n g  of 

:onnectors having t h e  p r e f e r r e d  Tef lon  i n s u l a t i n g  b locks  and pot-  

zing boo t s ,  a surface-roughening t r ea tmen t  of  t h e  Tef lon  p r i o r  t o  

i p p l i c a t i o n  of t h e  s e a l a n t  o r  p o t t i n g  compound i s  e s s e n t i a l .  I n  

:he absence of a  surface-roughening t r ea tmen t  incomplete  bonding 

rould r e s u l t .  A p r e f e r r e d  s u r f a c e  t r e a t m e n t  f o r  Tef lon  p a r t s  in -  

: ludes c o n t a c t i n g  t h e  p a r t s  w i t h ' a  sodium a r y l  s o l u t i o n  con ta in ing  

m t y l  a l c o h o l ,  a v a i l a b l e  com.nercially under t h e  t r a d e  name "Gore 

' e t r ae t ch l '  f o r  a  p e r i o d  of 2 t o  3 minutes.  

I n  a d d i t i o n  t o  t h e  embodiment d e s c r i b e d  i n  d e t a i l  above, t h e  

nvent ion  i n c l u d e s  o t h e r  connec tor  arrangements.  Fo r  example, - 
l i t h e r  h a l f  of t h e  connec tor  can be  a t t a c h e d  t o  a  bulkhead o r  

l ther  s t r u c t u r e  by ex tending  t h e  base  p l a t e  of  t h e  housing and 

e c u r i n g  t h e  housing t o  t h e  s t r u c t u r e  by mechanical  means. The 

onduc tors  i n  e i t h e r  h a l f  of  t h e  connec tor  can be  f l a t  conductors  

r smal l  d iameter  w i r e s  and i n  a d d i t i o n ,  one h a l f  of  t h e  connector  

an form a  p a r t  of  a  c i r c u i t  board assembly s o  t h a t  t h e  second 

alf w i l l  be plugged. d i r e c t l y  i n t o  t h e  c i r c u i t  board.  

I t  i s  t o  be  unders tood t h a t  t h e  connec tors  d e s c r i b e d  i n  de- 

a i l  above a r e  g iven  on ly  a s  examplary and t h a t  v a r i o u s  changes 

nd mod i f i ca t ions  t he reo f  can be employed wi thou t  d e p a r t i n g  from 

he scope of  t h e  i nven t ion .  
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