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ELECTRICAL CONNECTORS AND W I R I N G ,  COMPATIBILITY OF 

1.  PURPOSE: 

This Aerospace I n f o r m a t i o n  Report ( A I R )  documents the  need for  a system 
c o m p a t i b i l i t y  a n a l y s i s  between the  w i r e ,  i t s  t e r m i n a t i o n ' w i t h i n  t h e  e l e c t r i c a l  
connector, and the  assoc ia ted  con tac t  i n s e r t i o n / e x t r a c t i o n  too l .  

2. SCOPE: 

This A I R  d e f i n e s  the  areas where i n c o m p a t i b i l i t y  may e x i s t  between the  se lec ted  
w i r e  and the  e l e c t r i c a l  connector i n  which i t  i s  t e rm ina ted  and how t o  design 
for  c o m p a t i b i l i t y .  Refer t o  ARP914 f o r  a g lossa ry  o f  connect ion terms. 

3. GENERAL: 

Connectors covered by the M i l i t a r y  S p e c i f i c a t i o n s  l i s t e d  i n  Table I incorpo ra te  
cr imp r e a r  re lease  con tac ts  and an i n t e g r a l  w i r e  s e a l i n g  grommet. 
MIL-STD-1353 and ARP1308 as a p p l i c a b l e  for  connector s e l e c t i o n  for  m i l i t a r y  and 
commercial a i r c r a f t .  

Refer t o  

The i n s e r t s  o f  these connectors are u s u a l l y  made up o f  two bas ic  m a t e r i a l s  (see 
F i g .  1 ) .  

a) A hard d i e l e c t r i c  s e c t i o n  which i nco rpo ra tes  t h e  c o n t a c t  r e t a i n i n g  
mechanism i n  each con tac t  c a v i t y  and 

b) A r e a r  grommet w i t h  w i r e  s e a l i n g  r i n g s  i n  each con tac t  c a v i t y .  

SAETechnical Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering sciences. 
The use of this report is entirely voluntary, and its applicability and suitabilily for any particular use, including any patent infringement 
arising therefrom, is the sole responsibility of the user." 

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your 
written comments and suggestions. 
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Contact Barrel 

W i r e  Sealing Ring 
(one or m o r e )  

CONTACT INSTALLED IN CAVITY . tact Barrel . 

3 .  (C 

INSERTION OF REMOVAL TOOL 

FIGURE 1 - Typ ica l  Cross Sec t ion  of  Connector Contact  C a v i t y  

n t i nued) :  

Contact  i n s e r t i o n  and removal methods a re  common for  t h e  connectors l i s t e d  i n  
Table I and employ a t o o l  t o  re lease  t h e  c o n t a c t  r e t a i n i n g  dev ice as shown i n  
F i g .  1. Most tools a re  made o f  a p l a s t i c  m a t e r i a l ,  inexpensive b u t  f r a g i l e  
e s p e c i a l l y  fo r  the  smal l  s i z e  con tac ts .  Caut ion must be exe rc i sed  when us ing  
these tools t o  avo id  broken t o o l  ch ips  which cou ld  remain i n  the  connector.  
C o r r e c t  tool a l ignment  and t h e  avoidance o f  excessive f o r c e  w i l l  extend t o o l  
l i f e  as w e l l  as p r o t e c t i n g  t h e  connector from damage t o  t h e  r e a r  grommet or 
r e t a i n i n g  c l i p .  

3.1 V a r i a t i o n s  i n  Connector Types: The f o l l o w i n g  d e f i n e s  t h e  areas where 
v a r i a t i o n s  may e x i s t  between one connector s p e c i f i c a t i o n  and another .  

a> Contact  C a v i t y  Diameter* Hard D i e l e c t r i c :  Th is  diameter i s  s l i g h t l y  
l a r g e r  fo r  a g i ven  c o n t a c t  t han  the  shoulder o f  t h a t  c o n t a c t .  

*Rear o f  C a v i t y  

c o n t a c t  s i z e ,  and range o f  f i n i s h e d  w i r e  diameters.  
b)  Wire Seal C a v i t y  - S e a l i n u  Area: The s e a l i n g  c a v i t y  accommodates a g iven 

c )  Contact  Geometry - B a r r e l  - Shoulder Diameters:  The b a r r e l  p l u s  the  
th i ckness  o f  the  t o o l  must be compat ib le w i t h  the  shoulder diameter o f  
t h a t  c o n t a c t ,  

d) b s e r t i o n / E x t r a c t i o n  Tool - Thickness: The O.D. of the  w i r e  p l u s  t o o l  
t h i ckness  must be compat ib le  w i t h  the  r e a r  I . D .  of the  c o n t a c t  c a v i t y .  
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3 . 2  I n c o m p a t i b i l i t i e s :  V a r i a t i o n s  i n  t h e  above areas, which do e x i s t  from one 
s p e c i f i c a t i o n  t o  another ,  can r e s u l t  i n  d i f f i c u l t i e s  w i t h  t h e  removal o f  a 
w i r e d  c o n t a c t  o r  l a c k  o f  w i r e  s e a l .  
occur  when t h e  same w i r e  i s  te rmina ted  a t  one end w i t h  one connector and" a t  
t h e  o t h e r  end w i t h  a d i f f e r e n t  type or d i f f e r e n t  c o n t a c t  s i z e .  

This  i n c o m p a t i b i l i t y  w i l l  moit o f t e n  

For example: A w i r e  se lec ted  t o  seal  w i t h  connector B o f  F i g .  2 may be too 
small  t o  seal  w i t h  connector A .  On t h e  o t h e r  hand, a w i r e  se lec ted  t o  seal 
w i t h  connector A may be t o o  l a r g e  f o r  the  c o n t a c t  e x t r a c t i o n  tool  used w i t h  
connector B .  Also, if the w i r e  se lec ted  i s  l a r g e r  than t h e  I . D .  o f  a g iven 
too l ,  i t  w i l l  i nc rease the  O.D.  of the  tool  t i p  which must e n t e r  t h e  contac t  
c a v i t y .  The reverse  i s  a l s o  t r u e .  I f  t h e  diameter o f  t h e  w i r e  i s  
s i g n i f i c a n t l y  smal le r  than the  I . D .  o f  t h e  t o o l ,  t h e  I . D .  o f  t h e  t o o l  can be 
compressed by the  w i r e  s e a l i n g  r i n g s ,  making i t  d i f f i c u l t  t o  l e a d  the  t o o l  
over  t h e  r e a r  o f  t h e  c o n t a c t  cr imp b a r r e l .  

b 

MED. DENSITY @ 
CONNECTOR 

LOW DENSITY 
CONNECTOR - 

I I 
W I R E  

C T S / T J S  

Line Junctions 

*common Termination 
or Terminal 
Junction Systems, Or both. 

FIGURE 2 - Typ ica l  Wi r ing  Harness Concept 

I n  t h e  f i r s t  case, t h e  smal l  w i r e  can be l o c a l l y  increased i n  diameter t o  
o b t a i n  a seal  b u t  i f  the  w i r e  i s  too l a r g e ,  i t  w i l l  be v i r t u a l l y  imposs ib le  t o  
remove t h e  w i red  c o n t a c t  un less spec ia l  techniques are  emp oyed. 

Also, o v e r s i z e  w i r e  can cause, w i t h  some connectors,  undes 
the  s e a l i n g  grommet. This  can r e s u l t  i n  i n t e r f e r e n c e  w i t h  
p revent  i n s e r t i o n / e x t r a c t i o n  o f  the  c o n t a c t ,  o r  damage the  
the  connector ' s  environmental  c h a r a c t e r i s t i c s .  

r a b l e  expansion o f  
assembly hardware, 
grommet, degrading 

The use o f  supplementary i n s u l a t i o n  t o  b u i l d  up w i r e s  t o  the  recommended 
s e a l i n g  range can cause maintenance problems and i s  n o t  recommended. R e f e r  t o  
t h e  a p p l i c a b l e  r e v i s i o n  o f  MIL-W-5088 f o r  connector /w i re  c o m p a t i b i l i t y  
requi rements.  
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3.3  So lu t ions :  To avoid these p i t f a l l s ,  the designer should e s t a b l i s h  the  
a l lowab le  minimum-maximum diameter o f  a f i n i s h e d  w i r e .  This can be done 
through a complete ana lys i s  o f  a l l  t h e  connectors requ i red  for  the  w i r i n g  
harness system. To accomplish t h i s  he must examine the  w i r e  sea l i ng  ranges o f  
each connector type and where app l i cab le  look a t  the  bundle s i ze  l i m i t s .  
Table I compares t h i s  i n fo rma t ion  fo r  a number o f  r e a r  re lease connector 
types. Table II provides f i n i s h e d  diameters for  a number o f  common w i r e  types. 

I t  i s  very u n l i k e l y  t h a t  any one program or p r o j e c t  w i l l  r e q u i r e  a l l  o f  the 
connectors l i s t e d  i n  Table I .  Therefore, the designer should e s t a b l i s h  h i s  own 
t a b l e  based on t h i s  p r o j e c t ' s  connector requirements and f rom t h i s  e s t a b l i s h  
the  w i r e  range t h a t  i s  compatible w i t h  the connectors i n  the  system. 
could inc lude connectors o the r  than those l i s t e d  i n  Table I. 

4. 

This 

CAUTION: 
diameters w i t h i n  the  s p e c i f i c a t i o n  grommet sea l i ng  range and o n l y  one w i r e  per 
grommet ho le .  For proper s e l e c t i o n  and i n s t a l l a t i o n  o f  w i r e s ,  r e f e r  t o  
Appendix "A" o f  MIL-W-5088, Aerospace Vehic le  Wir ing.  

Elastomer grommets are genera l l y  q u a l i f i e d  t o  seal on w i r e s  having 
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