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ABSTRACT 

Wiring fi-om three different retired commercial passenger aircraft UYIS examined and tested to 
evaluate the integrity of the insulated wii-e. Sa’eral types of insulated \\.ire \\-ere present. The 
most prevalent wire type was insulated with crosslinked extruded alkane-imide polynicr n i th  
a modified -imide polynier topcoat, also coninionly refei-red to as Poly-S insulated \\.ire. The 
results of this testing u u  prescntcd in  tlie report Aging Aircraft LVire Testing Project Number 
50-01 -142 of 29 Octobcr 1999, reference ( I ) .  Subseq~tent to the Poly-M \\,ire testing. three 
other Lvire types were csainined and tested in much the same nianiier. using the respecti\.c test 
methods of the wire types to evaluate the condition of the wire. Single layer crosslinked 
extruded modified ethylene tetrafluoroetliyleiie (XLETFE) siniilar to Boeiiig Material 
Specification BMS 13-48, d ~ i a l  layer extruded modified XLETFE per BMS 1-3-48. and 
c ro ssl inked Po 1 y a I k en e: p o 1 y v i n y 1 id ene flu or i d e i n s u 1 at ed v,~ i res per M I L - W - 8 1 0 4 4 9  tve re 
tested in this second part of the evaluation. I n  addition, connectors from several samples ivere 
evaluated to determine their condition. The \\:ire and connectors were taken from generally 
benigii areas of the aircraft. where the effects of cn~~ironmental  exposure \\.auld be minimi~,ed. 
The inspected wire samples exhibited contaniitiation ni t11 ;I i,aricty of materials. including 
dirt, lint, paint and lubricant residues, smoke residue, and nictal filings. The degree of 
contaniination of tlie n,ire samples varied by aircraft. A lw \\.ires v,wc found \\,it11 cracked or 
damaged insulation. Visually, the wire appeared to be in  good condition. A fen connectors 
exhibited areas of corrosion, although the general condition appeared to be satisfactoi-y for 
opera t i o n . 

The three types of insulated wire from the aircraft perfornied similarly during testing, v-itli the 
exception of thermal aging. Test results slio\\!cd the w.irc continiied to be able to piss many of’ 
tlie performaiice reqiiirenients that new \\.ire must pass, including mechanical a i id  thci-mal 
tests. The single layer BMS 13-48 type n.ire i\;as damaged. ~-csulting in dielectric failures. 
The outer layer of the d t ia l  layer Bh4S 13-38 wire had become fairly rigid during the aging. 
The outer layer cracked, altliougli tlie inner layer retained electrical integrity. The diial layer 
MI L-LIT-8 1044:’9 wire also developed problems during testing. The outer layer also became 
rigid during the aging, hiit the wire failed conipletely follouring theniial aging of l i  fecyclc. In 
coiiiparisoii to the BMS 13-32 wire tested in reference ( 1 ). tlie BMS 13-48 \\,ire appeared to 
bc in better condition Lvitli greater potential for additional long-term senrice life. ivhile the 
M8 1 044.:’0 also appeared to be in better condition, but  \vitli little potential for significant 
additional service life. 

The connectors from the three aircraft all exhibited varying degrees of  deterioration. but the 
connectors all niaintaincd electrical integrity during testing. The potential for maintenaiicc on 
the connectors is decreasing as tlie groiiitiicts begin to harden, and as tlie ability to insert and 
remoire contacts di 111 ini shes. 
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1. SCOPE 

T h i s  s p e c i f i c a t i o n  c o v e r s  i n s u l a t e d  wire and c a b l e  wi th  copper  o r  h igh  s t r e n g t h  copper  
a l l o y  c o n d u c t o r s  and a pr imary i n s u l a t i o n  o f  Ethylenetetrafluoroethylene (ETFEI . 
The wire and c a b l e  s p e c i f i e d  h e r e i n  is i n t e n d e d  f o r  .General Purpose" use i n  b o t h  
p r e s s u r i z e d  and u n p r e s s u r i z e d  a r e a s  o f  a i r c r a f t .  Its a p p l i c a t i o n  w i l l  i n c l u d e  exposure  t o  
t e m p e r a t u r e s  from -6% t o  +150C and t o  v a r i o u s  c o r r o s i v e  f l u i d s .  
o f  c i r c u i t s  where t h i s  wire and c a b l e  is u t i l i z e d  v i11  be l i m i t e d  to 600 Vrmr. S t a b i l i z e d  
conduc to r  t e m p e r a t u r e  du r ing  con t inuous  o p e r a t i o n  v i11  be  l i m i t e d  t o  150C. T h i s  
s p e c i f i c a t i o n  r e q u i r e s  q u a l i f i e d  p r o d u c t s .  

The o p e r a t i n g  p o t e n t i a l  
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2. 

2.1 

2.1.2 

2.1.3 

2.1.4 

2.1.5 

2.1.6 

2.1.7 

2.2 

CUSSIlICATION 

DEFINITIONS 

nmvu WIRE AND CABLE 

A wire with a light weight insulation wall thickness designed for use in protected areas 
such as black boxes, and equipent modules. 

INTERCONNECT WIRE AND CABLE (NORMAL WEIGHT) 

A wire construction with normal weight insulation wall thickness designed for wire and wire 
bundles use in general applications throughout the aircraft. 

HOOR-UP WIRE AND CABLE 

A wire with a medium weight insulation wall thickness for application in environments which 
arc more severe than the protected areas but not as severe as the areas where interconnect 
wire is used. 

INTERCONNECT WIRE AND CABLE (HMW WEIGHT) 

A wire construction with heavy weight insulation wall thickness designed for wire and Wire 
bundles exposed to greater than normal mechanical stresses. 

WIRE 

Wire is that family of finished items which consist of a single metallic conductor (made Up 
of the number and s i z e  of strands as dofined in Section 4.2, and constructed as defined in 
Section 4.4.1) which is covered with the insulation system only, and which does not 
incorporate any shield or jacket applied over the insulation system, except that certain 
large gauge wires may be covered with a protective braid as defined in Section 4.4.4. 

In this specification, Wires are those items designated as Type I. V, VIII, IX, X, XI. XVI, 
o r  XIX, Claas 1, all Am; gauges. 

CABLE 

Cable is that family of finished items which consist of a twisted group of two or more 
Wires with or without a shield, or a jacket, or a shield and a jacket covering, and a 
singl; Wire which is covered by a shield, or a jacket, or a shield and a jacket, except for 
those single wires covered by a non-metallic protective braid which are defined as Wires in 
Section 2.1.4. 

In this specification cables arc those items designated as Type I, V, VIII, IX, X, XI, XVI, 
XIX, XXII, or XXIII, Class 2 on, a11 AWG guages, and Type 111, IV, VI, VII, XII, XIII, XIV, 
X V ,  XVII, XVIII, XX, or XXI, all Classes and AWG guagos. 

STRA#D 

A strand is a single length of drawn metal (generally with a round cross section) which is 
used to construct a conductor as detailed in Section 4.2, or a shield as detailed in 
Section 4.4.3.2. 

In this specification the strand must have a round cross section, and must be of Tin-Coated 
Soft Annealed Copper per Section 4.2.1.1, or Silver-Plated High-Strength Copper U l o y  per 
Section 4.2.1.2. The type of strand material required for each Type of Wire or Cable 
conductor is detailed in Section 2.2. 

fYPB 
a, Type I - Module Wire or Cable - 6 mil nominal (5  mil minimu) insulation, 

tin-coated copper conductor. 

One insulated conductor or two or more insulated conductors laid in a 
suitable spiral to make a multiconductor cable. 

b. Type I1 - Not Applicable 

E. Type! 111 - Module Shielded and Jacketed Cable - 6 mil nominal (5 mil minimu) 
insulation. tin-coated copper conductor. 

Type I wire or cable over which the following is applied: 

First -- An overall shield of tin-coated copper braid. 
of e thy lene te tra f luoroe thy lcne  (ETPE). 

tin-coated copper conductor. 

Type I cable (Class 2 or greater) over which an ETPS jacket is applied. 

Second -- A jacke 

d. Type IV - Module Jacketed Cable - 6 mil nominal (5 mil minimu) insulation, 

"9 
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2 .2  (Cont inued)  

e. Type V 

f .  Type VI 

9. Type VII 

h. Type V I 1 1  

i .  Type I X  

j .  Type x 

k. Type X I  

1. Type X I I  

m. Type X I 1 1  

n. rype XIV. 

0 .  Type XV 

P. Type x v ~  

Module Wire or Cable - 6 m i l  nominal ( 5  m i l  m i n i m u m )  i n s u l a t i o n ,  
s i l v e r - p l a t e d  h i g h - s t r e n g t h  copper  a l l o y  conductor .  

One i n s u l a t e d  conductor  or two or more i n s u l a t e d  c o n d u c t o r s  l a i d  i n  a 
s u i t a b l e  s p i r a l  t o  make a m u l t i c o n d u c t o r  c a b l e .  

Hodule Shie lded  and J a c k e t e d  Cable  - 6 m i l  nominal (5  m i l  m i n i m u m )  

Type V wire or c a b l e  over  which t h e  fo l lowinq  is a p p l i e d :  

F i r s t  -- An o v e r a l l  s h i e l d  of t i n - c o a t e d  copper  b r a i d .  Second -- A 
j a c k e t  of ETPE. . 

Module J a c k e t e d  Cable  - 6 m i l  nominal ( 5  m i l  minimum) i n s u l a t i o n ,  
s i l v e r - p l a t e d  h i g h - s t r e n g t h  copper  a l l o y  c o n d u c t o r .  

Type Y c a b l e  ( C l a s s  2 or g r e a t e r )  over  which an  ETPE j a c k e t  is a p p l i e d .  

I n t e r c o n n e c t  Wire or Cable (Normal Weight) - 10 m i l  nominal (9 m i l  
minimmi) i n s u l a t i o n ,  t i n - c o a t e d  copper  conductor .  

One i n s u l a t e d  conductor  or t w o  or more i n s u l a t e d  c o n d u c t o r s  l a i d  i n  a 
s u i t a b l e  s p i r a l  t o  make a m u l t i c o n d u c t o r  c a b l e .  

I n t e r c o n n e c t  Wire or Cable (Normal Weight) - 10 m i l  nominal (9 m i l  
minimum) i n s u l a t i o n ,  s i l v e r - p l a t e d  h i g h - s t r e n g t h  copper  a l l o y  conductor  

One i n s u l a t e d  conductor  or t w o  or more i n s u l a t e d  c o n d u c t o r s  l a i d  i n  a 
s u i t a b l e  s p i r a l  t o  make a m u l t i c o n d u c t o r  c a b l e .  

Hook-up Wire o r  Cable  - 8 m i l  nominal (7  m i l  minimum) i n s u l a t i o n ,  
t i n - c o a t e d  copper  conductor .  

One i n s u l a t e d  conductor  or two or more i n s u l a t e d  c o n d u c t o r s  l a i d  i n  a 
s u i t a b l e  s p i r a l  t o  make a m u l t i c o n d u c t o r  c a b l e .  

Hook-up Wire or Cable - 8 m i l  nominal (7 m i l  m i n i m u m )  i n s u l a t i o n ,  
s i l v e r - p l a t e d  h i g h - s t r e n g t h  copper  a l l o y  conductor .  

One i n s u l a t h d  conductor  or two or more i n s u l a t e d  c o n d u c t o r s  l a i d  i n  a 
s u i t a b l e  s p i r a l  t o  make a m u l t i c o n d u c t o r  c a b l e .  

Hook-up S h i e l d e d  and J a c k e t e d  Cable  - 8 m i l  nominal (7 o i l  ninimum) 
i n s u l a t i o n ,  t i n - c o a t e d  copper  conductor .  

Type X wire o r  c a b l e  o v e r  which t h e  f o l l o w i n g  is a p p l i e d :  

? i r s c - -  An o v e r a l l  s h i e l d  of t in -coa ted  copper  b r a i d .  Second -- A 
j a c k e t  of ~ P E .  

Hook-up Shie lded  and J a c k e t e d  Cable  - 8 n i l  nomlnal ( 7  m i l  minimum) 
i n s u l a t i o n ,  s i l v e r - p l a t e d  h i g h - s t r e n g t h  copper  a l l o y  conductor .  

Type XI wire and c a b l e  over  which t h e  f o l l o w i n g  is a p p l i e d :  

F i r s t  -- An o v e r a l l  s h i e l d  of t i n - c o a t e d  copper  b r a i d .  Second -- A 
jacket  of eT?E. 

Book-up J a c k e t e d  C a b l e ,  8 m i l  nominal (7  m i l  minimum) i n s u l a t i o n ,  
t i n - c o a t e d  copper  conductor .  

Type X c a b l e  ( C l a s s  2 or g r e a t e r )  over  which an ETPE j a c k e t  is a p p l i e d .  

I n t e r c o n n e c t  Shie lded  and J a c k e t e d  Cable  (Normal Weight) - 10 mil 
nominal (9 m i l  minim-) i n s u l a t i o n ,  t i n - c o a t e d  copper  conductor .  

Type V I 1 1  wire and c a b l e  o v e r  which t h e  f o l l o w i n g  is a p p l i e d :  

F i r s t  -- An o v e r a l l  s h i e l d  of t i n - c o a t e d  copper  b r a i d .  Second -- b 
jacket o f  ETFE. 

I n t e r c o n n e c t  Wire o r  Cable  (Heavy Weight) - 1 5  m i l  nominal ( 1 4  m i l  
m i n i m u m )  i n s u l a t i o n ,  t i n - c o a t e d  copper  conductor .  

One l n s u l a t e d  conductor  or two or more i n s u l a t e d  c o n d u c t o r s  l a i d  i n  a 
s u i t a b l e  s p i r a l  t o  make a m u l t i c o n d u c t o r  c a b l e .  

i n s u l a t i o n ,  s i l v e r - p l a t e d  h i g h - s t r e n g t h  copper  a l l o y  conductor .  

BMS 13-48C R 
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2.3 

2.4 

2.5 

q.  Typr XVII - 

r .  Type XVIII - 

s. Type X I X  - 

t. Wpe XX - 

u. Type XXI - 

V .  Type XXII - 

w. Type XXIII - 

X .  Type X X I V  - 

I n t e r c o n n e c t  J a c k e t e d  Cable  (Heavy Weight) - 15 m i l  nominal ( 1 4  o i l  
minimum) i n s u l a t i o n ,  t i n - c o a t e d  copper  conductor .  

Type XVI ( C l a s s  2 o r  g r e a t e r )  c a b l e  over  which an  ETPE j a c k e t  is 
a p p l i e d  . 
I n t e r c o n n e c t  Shie lded  and J a c k e t e d  Cable (Heavy Weight) - 15 m i l  nomina: 
(14 m i l  minimum) i n s u l a t i o n ,  t in -coa ted  copper  conductor .  

Type XVI wire o r  c a b l e  over  which t h e  fo l lowing  is a p p l i e d :  

F i r s t  -- An o v e r a l l  s h i e l d  o f  t in -coa ted  copper  b r a i d .  Second -- A 
j a c k e t  of ETPE. 

I n t e r c o n n e c t  Wire or Cable  (Heavy Weight) - 15 m i l  nominal (14 o i l  
minimum) i n s u l a t i o n ,  s i l v e r - p l a t e d  h igh-s t rength  copper  a l l o y  conductor  

One i n s u l a t e d  conductor  or two or more i n s u l a t e d  c o n d u c t o r s  l a i d  i n  a 
s u i t a b l e  s p i r a l  t o  make a mul t iconductor  cable .  

I n t e r c o n n e c t  J a c k e t e d  Cable  (Reavy Weight) - 15 m i l  nominal ( 1 4  m i l  
minimum) i n s u l a t i o n ,  s i l v e r - p l a t e d  h igh-s t rength  copper  a l l o y  conductor  

Type X I X  ( C l a s s  2 o r  g r e a t e r )  c a b l e  over  which an  ETPE j a c k e t  is 
a p p l i e d .  

I n t e r c o n n e c t  Shie lded  and J a c k e t e d  Cable (Heavy Weight) - 1 5  m i l  nomina. 
(14 m i l  minimum) i n s u l a t i o n ,  s i l v e r - p l a t e d  h i g h - s t r e n g t h  copper  a l l o y  
conductor .  

Type X I X  w i r e  or cable o v e r  which t h e  fo l lowing  is a p p l i e d .  

F i r s t  -- An o v e r a l l  s h i e l d  o f  t in -coa ted  copper  b r a i d .  Second -- A 
jacket O f  ETPE. 

I n t e r c o n n e c t  Wire o r  Cable  (Heavy Weight) - 15 m i l  nominal (14 m i l  
minimum) i n s u l a t  i o n ,  n icke l -coa  ted  h igh-s t rength  copper  a l l o y  conductor  

One i n s u l a t e d  conductor  o r  two o r  more i n s u l a t e d  c o n d u c t o r s  l a i d  i n  a 
s u i t a b l e  s p i r a l  t o  make a mul t iconductor  c a b l e .  

I n t e r c o n n e c t  Wire or Cable  (Normal Weight) - 10 m i l  nominal (9mil  
minimum) i n s u l a t i o n ,  n icke l -coa ted  h igh-s t rength  copper  a l l o y  conductor  

One i n s u l a t e d  c o n d u c t c r  o r  t w o  o r  more i n s u l a t e d  c o n d u c t o r s  l a i d  i n  a 
s u i t a b l e  s p i r a l  t o  make a mul t iconductor  cable .  

I n t e r c o n n e c t  Shie lded  and J a c k e t e d  Cable (Normal Weight) - 10 m i l  
nominal (9 m i l  minimum) i n s u l a t i o n ,  n icke l -coa ted  h igh-s t rength  a l l o y  
conductor .  

Type X X I I I  wire  or c a b l e  over  which t h e  fo l lowing  is a p p l i e d :  

F i r s t  -- An o v e r a l l  s h i e l d  oC t in-coa ted  copper  b r a i d .  
Second -- A j a c k e t  of ETFE. 

a. The class d e s i g n a t i o n  f o r  a l l  vires and c a b l e s  o f  t h i s  s p e c i f i c a t i o n  s h a l l  be s p e c i f i e d  b 
numbers, i n  n u e r i c a l  o r d e r ,  which s h a l l  i n d i c a t e  a s i n g l e  i n s u l a t e d  wire o r  t h e  number o 
i n s u l a t e d  wires i n  a mul t i -conductor  c a b l e .  

b. Exmples :  C l a s s  1 - A s i n g l e  i n s u l a t e d  conductor  
C l a s s  2 - Two s p i r a l l y  l a i d  wires ( t w i s t e d - p a i r )  
Class  2 4  - 24 s p i r a l l y  l a i d  wires 

SIZE - 
T h i s  s p e c i f i c a t i o n  c o v e r s  w i r e  s i z e s  26 AWG through 4/0 AWG. The c o n s t r u c t i o n  d e t a i l s  for  thj 
v a r i o u a  s i z e r  s h a l l  be c o n t r o l l e d  by S e c t i o n  4. of t h i s  s p e c i f i c a t i o n .  

U I R L  AND CABLE DESIGNATION 

Des igna t ion  of  t h e  w i r e  and c a b l e  c o n t r o l l e d  by t h i s  s p e c i f i c a t i o n  s h a l l  be i n  t h e  Collowing 
forms 

B l l s  13-48C/XX TYPE - cuss - SIZE - 
Boeing Pla te r ia l  Wire o r  Cable Wire or Cable I n d i v i d u a l  
S p e c i f i c a t i o n  Type D e s i g n a t i o n  C l a s s  Designat ion Wire Slze 
Nmbcr/Mfg. QPL- (See S e c t i o n  2.2) (See Sec t ion  2.3) 
Q u a l i f i e d  S u p p l i e r  
Shee t  lumber 

(See Sect ion2.4 

r-_. 
\ 
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3 .  

3.1 

3.1.1 

3.1.2 

3.2 

3.2.1 

3.2.2 

3.3 

3.3.1 

3.3.2 

3.4 

REFERENCES 

Except where a s p e c i f i c  i s s u e  is i n d i c a t e d ,  t h e  l a t e s t  i s s u e  o f  t h e  fo l lowing  r e f e r e n c e s  s h a l l  
be cons ide red  a p a r t  of t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  i n d i c a t e d  h e r e i n .  

SP E C I  FLCATION 

FEDERAL 

a .  C-F-206, F e l t  Shee t :  C l o t h ,  F e l t ,  Wool, P re s sed  

b. TT-1-735, I sop ropy l  Alcohol ,  Technica l  

C. VU-T-450, T i s s u e ,  F a c i a l  

d. TT-M-261, Methyl-Ethyl-Ketone 

e. FAR, P a r t  25 

MILITARY 

a. MIL-H-5606, Hydrau l i c  F l u i d ,  

b. MIL-T-5624, Turb ine  Fuel, Av 

c. MIL-L-7808, L u b r i c a t i n g  O i l ,  

d. MIL-L-23699, L u b r i c a t i n g  Oil 

e. MIL-T-5438, Tester, Abras ion  

Petroleum Base,  A i r c r a f t  and Ordnance 

a t i o n  Grades JP-4 and  JP-5 

A i r c r a f t  Turb ine  Engine,  S y n t h e t i c  Base 

A i r c r a f t  Turb ine  Engine,  S y n t h e t i c  Base 

Electrical  Cable  

f .  MIL-E-9500, E thy lene  G l y c o l ,  Techn ica l  

g. MIL-P-83800, Propylene  Glyco l ,  I n d u s t r i a l  Grade 

h. MIL-C-572, Cords ,  Yarns and Monofilaments Organic  and S y n t h e t i c  F ibe r  

STANDARDS 

FEDERAL 

FED-STD-228, Cable  and Wlre, I n s u l a t e d ;  Method o f  T e s t i n g  

MILITARY 

a .  MIL-STD-104, L i m i t 8  f o r  E l e c t r i c a l  I n s u l a t i o n  Color  

b. MIL-STD-105, S a p l i n g  P rocedures  and Tables  f o r  I n s p e c t i o n  A t t r i b u t e s  

OTHER PUBLICATIONS 

C O M E R C I A L  

Munsell  Book of C o l o r ,  Munsell  Color  Company, Ba l t imore ,  Maryland 

BOEING 

BMS 3-11, Bydrau l i c  F l u i d ,  P i r e  R e s i s t a n t  

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

a .  ASTM 8 3 ,  S o f t  o r  Annealed Copper Wire, Spec. f o r  

b. ASTM 8 3 3 ,  Standard  S p e c i f i c a t i o n  €or  Tinned S o f t  o r  Annealed Copper Wire f o r  E l e c t r i c a l  

c. ASTM 8298. S p e c i f i c a t i o n  f o r  S i lvc r -Coa ted  S o f t  o r  Annealed Copper Wire 

d.  ASTM 8355. S tanda rd  S p e c i f i c a t i o n  f o r  Nickel-Coated S o f t  o r  Annealed Copper Wire. 

e. ASTM D1371, Recommended Practice f o r  Cleaning  P l a s t i c  Specimens f o r  I n s u l a t i o n  

f .  ASM E104, Recommended P r a c t i c e  €or Mainta in ing  C o n s t a n t  R e l a t i v e  Bumidity by Means o f  

Purposes  

Res i s t ance ,  S u r f a c e  R e s i s t a n c e  and Volume R e s i s t i v i t y  T e s t i n g  

Aqueous S o l u t i o n s .  

R 
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4. 

4.1 

4.1.1 

4.1.2 

REQU I REU ENTS 

a. This specification is intended to define only those requirements which arc essential to 
control the physical, mechanical, and electrical characteristics to the degree necessary 
to ensure: 

(1) Compatibility with stripping, marking and other sub-assembly and installation 

( 2 )  Uinimum weight 

(3) Ease of handling in sub-assembly 

( 4 )  Ease of handling in installation 

(5) Long term life, performance, and reliability 

(6) Installation compatibility 

Therefore, this specification allows variations in material formulation and construction 
within the general framework of the scope of this specification. 

b. The wire and cable furnished under this specification shall be a product which has been 
tested, and has passed the qualification tests specified herein, prior to acceptance of 
production orders. 

tooling. 

NOTE: WIRE WD CABLE FABRICATED TU MEET TEE REQUIREHENTS OF THE ORIGINAL ISSUE OF BMS 13-48 
DOES NOT UEET TEE REQUIREMENTS OF TRIS SPECIFICATION. 

C. Where conflict exists between this specification and any specification referenced herein, 
this specification shall govern. 

COLOR CODE 

Except as specified in Section 4.4, or otherwise specified in the purchase order, the color 0 1  
the finished wire or cable shall be as follows. 

ALL TYPES AND SIZES, CLASS 1 

Othor than Type VIII, Class 1, AK;  22, the finished wire and cable shall be white within the 
limits of MIL-STD-104, Class 1. Type VIII, Class 1, AWC 22 wire shall be pastel green bettieel 
the Munsell Renotation of 2.X 8/4 to 1OG 9/2. 

In the event that a red wire is specified, tho red shall be between Uunsell Renotation 2.5R 
4/10 and 5 R  6/14. 

ALL TYPES AND SIZES, CLASS 2 TRROUGA 24 

The finished color for wires in the multiconductor cable shall be as shown in Table I. On thc 
11th through the 24th wire a stripe of the color shown in Table I shall be applied to the 
outer surface of the insulation. The stripe shall be not les6 than -030 inch wide and shall 
make one complete turn around the wire in every two inches of axial 1eng.th for wire sizes 26 
through 12, and in every four inches of axial length for wire sizes 10 through 4/0. The 
jacket of shielded O K  multiconductor cables shall be white per MIL-STD-104. 

R '-3 



. 

WIRE NUM6ER 

4.1.2 

4.2 

4 .2 .1  

1.2.1.1 

INSULATION COLOR STRIPE COLOR 

(Cont inued)  

12 

13 

1 4  

1 5  

16  

17  

18 

19 

20 

21  

22 

23 

CONDUCTOR 

White 81 ue 

White Y e l l o w  

White Gr een  

White Black 

White P u r p l e  

W h i  te  Orange 

White Brown 

mite Pink 

Red 81 u t  

Red Yellow 

Red Green 

Red Black 

5 Black 

P u r p l e  

Orange 

10 White ---- 

I Red 1 P u r p l e  24 I 
NOTE: Pink s h a l l  be between Hunse l l  Reno ta t ion  2.511 - 10R 9/2,  o r  5RP - IORP 

8/6, w i t h  t h e  l i g h t e r  v a l u e  p r e f e r r e d .  

CONDUCTOR MATERIAL 

A l l  s t r a n d s  used i n  t h e  manufac ture  of t h e  c o n d u c t o r s  s h a l l  be s o f t  annea led  coppe r  confo rming  
t o  ASTn 83, or s h a l l  be h igh- s t r eng th  coppe r  a l l o y .  
s p l i t s ,  s c r a p e s ,  cor roded  s u r f a c e s  and s k i n  i m p u r i t i e s .  
a d d i t i o n ,  t h e  s t r a n d s  s h a l l  conform t o  t h e  f o l l o w i n g  r equ i r emen t s  a s  a p p l i c a b l e .  

S t r a n d s  s h a l l  be f r e e  f r o a  l u p s ,  k i n k s ,  
S t r a n d s  s h a l l  n o t  f u s e  t o g e t h e r .  In 

Tin-Coated S o f t  Annealed Copper S t r a n d s  

The s t r a n d s  s h a l l  be of t h e  a p p l i c a b l e  AWG s p e c i f i e d  i n  Table I1 and o f  such  t e n s i l e  s t r e n g t h  
and e l o n g a t i o n  p r o p e r t i e s  t h a t  t h e  conduc to r  from t h e  f i n i s h e d  wire conforms t o  t h e  
r equ i r emen t s  o f  S e c t i o n  4.5.1.6. The t i n  c o a t i n g  s h a l l  be a s  s p e c i f i e d  i n  ASTM 833. 

i 
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NOMINAL 
NO. AWG DIAMETER 

(INCHES) 

4.2.1.3 Nicke l -Coa ted  High-St rength  Copper Allol  

The s t r a n d s  s h a l l  be o f  t h e  a p p l i c a b l e  AWG s p e c i f i e d  i n  Table  11. They s h a l l  conform t o  t h e  
r equ i r emen t s  o f  S e c t i o n  4.5.1.6 f o r  e l o n g a t i o n  and t e n s i l e  s t r e n g t h ,  and s h a l l  be  
n i cke l - coa ted  i n  accordance  wi th  ASTH 8355 wi th  n o t  less than  50 micro inches  o f  n i c k e l .  

S i l v e r - P l a t e d  Righ-St rength  Copper A l l o y  

Tte s t r a n d s  s h a l l  be of  t h e  a p p l i c a b l e  AWG s p e c i f i e d  i n  Tab le  11. They s h a l l  conform t o  t h e  
r equ i r emen t s  o f  % c t i o n  4.5.1.6 f o r  e l o n g a t i o n  and t e n s i l e  s t r e n g t h ,  and s h a l l  be  
s i l v e r - p l a t e d  i n  acco rdance  wi th  A S m  8298 wi th  n o t  less than  40 micro inches  o f  s i l v e r .  

4.2.1.2 

HAXIMUI DC RESISTANCE 
DIAMETER OF NOllINAL (OHMS/M ?T. AT 2OC M X . 1  

STRANDED AREA 
CIRCULAR TIN SILVER NICKEL CONDUCTOR (INCEES) 

* (MILS)  -COATED -PLATED -COATED 
U I N .  MAX. COPPER COPPER- COPPER- 

ALLOY ALLOY 

TABLE 11 

DETAIL OF CONDUCTORS 

24 
22 
20  

18 

I STRANDED CONDUCTOR 1 WIRE I CONDUCTOR STRANDS I 

19 36 0.0050 0.023 0.026 475 26.2 28.4 30.1 
19 34 0.0063 0.029 0.033 754 16.2 17 .5  18.6 

19  32 0.0080 0.037 0.041 1,216 9.88 10.9 11.4 
19  30 0.0100 0.046 0.051 1,900 6.23 6.8 7.1 

SIZE 

AWG 

16 
1 4  

19 29 0.0113 0.052 0.058 2.426 4.82 5.3 5 .5  
19 27 0.0142 0.065 0.073 3,831 3.06 

12 
10  
8 
6 

37 28 0.0126 0.084 0.090 5,874 2.02 
37 26 0.0159 0.106 0.114 9,354 1.26 

133 29 0.0113 0.158 0.173 . 16,983 0.70L 
133 27 0.0142 0.198 0.217 26,818 0.445 

4 
2 

133  25 0.0179 0.250 0.274 42,615 0.280 
665 30 0.0100 0.320 0.340 66,500 0.183 

1/0 I 1045 I 30 I 0.0100 I 0.405 I 0.425 I 104,500 I 0.116 I I I 
1330 
1665 
2109 

2/0 
3 /O 

4 /O 

30 0.0100 0.450 0.475 133,000 0.091 

30 0.0100 0.515 0.540 166,500 0.071 
30 0.0100 0.580 0.605 210,900 0.056 

4.3 INSULATION 

The p r imary  i n s u l a t i o n  s h a l l  be v i r g i n  ethylenetetrafluoroethylene (ETPE) r e s i n  a p p l i e d  
t i g h t l y  on t h e  conduc to r ,  bu t  w i th  no adherence .  
c o n t a i n i n g  no a d d i t i v e s  excep t  p igmenta t ion  f o r  c o l o r ,  s t a b i l i z e r s ,  f i l l e r s ,  e x t r u s i o n  
l t lbricants o r  compa t ib l e  m a t e r i a l s  t o  improve b a s i c  c h a r a c t e r i s t i c s .  

V i r g i n  m a t e r i a l  s h a l l  be  100 p e r c e n t  new m a t e r i a l  which h a s  been through o n l y  t h e  p r o c e s s e s  
e s s e n t i a l  t o  its manufac ture  and its a p p l i c a t i o n  t o  t h e  wi re  and has  been through t h e s e  
e s s e n t i a l  p r o c e s s e s  one  time only.  Any m a t e r i a l  which has  p r e v i o u s l y  been p rocessed  i n  any  
o t h e r  manner is cons ide red  non-virgin m a t e r i a l .  This r e q u i t m e n t  s h a l l  app ly  t o  t h e  
manufac tu re  of a l l  i n g r e d i e n t s  end components used. Thickness  of t h e  i n s u l a t i o n  is  d e f i n e d  i 
S e c t i o n  2.2. 

The r e s i n  s h a l l  be  100 p e r c e n t  new m a t e r i a l  



4.3 

4.4 

4.4.1 

4.4.1.1 

4.4.1.2 

4.4.2 

(Continued)  

The pr imary  i n s u l a t i o n  may be covered  w i t h  a j a c k e t  or c o a t i n g .  However, a n y  such jacke t  o r  
c o a t i n g  s h a l l  n o t  be used a s  a s u b s t i t u t e  f o r ,  o r  i n  p l a c e  o f ,  t h e  pr imary  i n s u l a t i o n .  Such 
j a c k e t  o r  c o a t i n g  m u s t  enhance t h e  o v e r a l l  performance of  t h e  wire assembly and s h a l l  i n  no 
way degrade  t h e  performance of  t h e  wire assembly below t h a t  which uould e x i s t  w i t h o u t  a 
j a c k e t  o r  c o a t i n g .  
i n s u l a t i o n  n u s t  conform t o  t h e  c o l o r  r e q u i r e m e n t s  s p e c i f i e d  i n  S e c t i o n  4.1. S a i d  j a c k e t  o r  
c o a t i n g  must meet a l l  r e q u i r e m e n t s  of t h i s  s p e c i f i c a t i o n .  Coat ing  t h i c k n e s s  s h a l l  be w i t h i n  
0 .001  5 0.0005 inch .  Jacket  t h i c k n e s s  is d e f i n e d  i n  S e c t i o n  4.4.3.3.  

Any such j a c k e t  o r  c o a t i n g  which may be a p p l i e d  o v e r  t h e  pr imary ETFE 

CONSTRUCTION 

CONDUCTOR 

Conductor  S t r a n d  i n 2  

a .  The c o n d u c t o r s  of  wire sizes 26 th rough 10 s h a l l  be a s  s p e c i f i e d  i n  Table  I1 and s h a l l  be 
c o n c e n t r i c  l a y  conductors .  C o n c e n t r i c  l a y  s h a l l  be i n t e r p r e t e d  t o  be a c e n t r a l  s t r a n d  
sur rounded by one or more l a y e r s  of h e l i c a l l y  wound s t r a n d s .  I t  is o p t i o n a l  f o r  t h e  
d i r e c t i o n  o f  l a y  o f  t h e  s u c c e s s i v e  l a y e r s  t o  be a l t e r n a t e l y  r e v e r s e d  ( t r u e  c o n c e n t r i c  l a y )  
o r  t o  be i n  t h e  same d i r e c t i o n  ( u n i d i r e c t i o n a l  l a y ) .  The s t r a n d s  s h a l l  b e  assembled i n  a 
geometr ic  arrangement  of c o n c e n t r i c  l a y e r s  so as t o  produce a smooth and uniform 
conductor ,  circular i n  c r o s s - s e c t i o n ,  and free of a n y  c r o s s o v e r s ,  high s t r a n d s ,  or o t h e r  
i r r e g u l a r i t i e s .  The d i r e c t i o n  o f  l a y  o f  t h e  i n d i v i d u a l  s t r a n d s  i n  t h e  ou ter  l a y e r  of t h e  
c o n c e n t r i c a l l y  s t r a n d e d  c o n d u c t o r s  of  f i n i s h e d  w i r e  s h a l l  be le f t -hand .  me l e n g t h  o f  t h s  
l a y  of  t h e  o u t e r  l a y e r  s h a l l  n o t  be less t h a n  8 o r  more t h a n  16 times t h e  maximum 
conductor  d i a m e t e r  a s  s p e c i f i e d  i n  Table  11. 

b. The c o n d u c t o r s  of wire sizes 8 th rough 4/0 s h a l l  be a s  s p e c i f i e d  i n  Table  11, shall b e  
rope l a y ,  and a s  s p e c i f i o d  i n  ( 1 )  and (2)  below. 

(1) Rope-lay s t r a n d e d  c o n d u c t o r s  s h a l l  be l a i d  up c o n c e n t r i c a l l y  w i t h  a c e n t r a l  member 
sur rounded by one or aore l a y e r s  o f  h e l i c a l l y  wound members. I t  is o p t i o n a l  f o r  t h e  
d i r e c t i o n  o f  s u c c e s s i v e  l a y e r s  t o  be a l t e r n a t e l y  r e v e r s e d  ( t r u e  c o n c e n t r i c  l a y ) ,  o r  
t o  be i n  t h e  same d i r e c t i o n  ( u n i d i r e c t i o n a l  l a y ) .  The l e n g t h  of  l a y  o f  t h e  ou te r  
l a y e r  of  rope-lay s t r a n d e d  members forming t h e  c o n d u c t o r  s h a l l  n o t  be less t h a n  10 or 
more than  1 4  times t h e  o u t s i d e  d i a m e t e r  o f  t h e  completed conductor .  The d i r e c t i o n  of 
l a y  of t h e  o u t s i d o  l a y e r  s h a l l  b e  le f t -hand .  

t h e  s t r a n d e d  aembere s h a l l  n o t  be g r e a t e r  t h a n  16 times t h e  o u t s i d e  d iumeter  o f  t h e  
member. S t r a n d i n g  of t h e  i n d i v i d u a l  members may be e i t h e r  c o n c e n t r i c  o r  bunch. 

( 2 )  Members o f  rope-lay a t r a n d e d  conductors :  The l e n g t h  of l a y  of  t h e  vires  composing 

Conductor  S p l i c e s  

S p l i c e s  i n  i n d i v i d u a l  s t r a n d s  o r  members s h a l l  be b u t t  b razed .  There s h a l l  n o t  be more t h a n  
one s t r a n d - s p l i c e  i n  any  two l a y  l e n g t h s  o f  a s t r a n d e d  c o n c e n t r i c - l a y  c o n d u c t o r ,  or i n  any  twa 
l a y  l e n g t h s  of any member is a rope  l a y  c o n d u c t o r ,  e x c e p t  t h a t  n o t  more t h a n  one  s p l i c e  of an 
e n t i r e  member s h a l l  bo p e r m i t t e d  i n  any  two l a y  l e n g t h s  of a rope  l a y  conductor .  S p l i c e s  i n  
members o f  a rope l a y  c o n s t r u c t i o n  s h a l l  be so f i n i s h e d  t h a t  the conductor  d i a m e t e r  is n o t  
i n c r e a s e d  a t  t h e  p o i n t  of b r a z i n g .  In  no c a s e  s h a l l  t h e  whole conductor  be s p l i c e d  a t  o n e  
p o i n t .  

PINISRED W I R E  

The f i n i s h e d  wire  diamoter  s h a l l  meet t h e  requirem.ents  o f  S o c t i o n  4.4. A l s o ,  t h e  s u r f a c e  o f  
t h e  i n s u l a t i o n  s h a l l  p r o v i d e  a f i n i s h  which w i l l  r e t a i n  a m a r k  impr in ted  by h o t  s tamping ,  and 
d e p o s i t e d  by ink  j e t  w i t h o u t  a pro-e tch  by t h e  user. a e n  t h e  i n s u l a t i o n  is m u l t i l a y e r e d ,  tha  
c o l o r  of  e a c h  l a y e r  ( e x c l u d i n g  any wash-coat) s h a l l  be such  a s  t o  make it v i s u a l l y  d i s c e r n i b l e  
from a11 o t h e r  l a y e r s .  'me i n s u l a t i o n  s h a l l  be c o n s t r u c t e d  so t h a t  i t  can  be r e a d i l y  removed 
by, b u t  n o t  l i m i t e d  t o ,  t h e  w i r e s t r i p p i n g  d e v i c e s  l i s t e d  below. The conductor  s h a l l  n o t  
S p l a y  when i n s u l a t i o n  is romoved. 

WIRE-STRIPPING DEVICES 

1. Simplex, Nodal S-3O-C 
2. Carpenter, S i n g l e  Blado Rotary  S t r i p p e r  
3. I d e a l  Powor S t r i p m a s t e r ,  C a t .  No. 45-145 
4. S t r i p a l l  T h e r m 1  R o t  Uiro S t r i p p e r  
5. I d e a l  B a n d s t r i p p e r ,  node1 ST2222-26, -27, and -28 
6. b e i n g  I n s u l a t i o n  S t r i p p o r - f b e m a l  ST2313. llR0 856491-0100 



4.4.3 

4.4.3.1 

4.4.3.2 

4.4.3.3 

4 . 4 . 4  

1 .4 .5  

Cable jackets shall be ETPE and shall be concentrically applied. 
thickness shall be 0.006 inch when the cable beneath the jacket has an O.D. of 0.215 inch Or 
less, and shall be 0.007 inch when the cable beneath the jacket has an O.D. of more than 0.215 
inch. 
strength of 5000 psi (minimum), and an elongation of 50 percent (minimum). U n l e s s  otherwise 
specified on the purchase order, the color of the jacket shall be white within the limits of 
MIL-STO-104. The surface of the jacket shall provide a finish which will retain a mark 
deposited by an ink j e t  marking machine per Section 7.2.3. 

PROTECTIVE BRAID 

M i n i m u  jacket Wall 

When tested in accordance with Section 7.1.17, jacket material shall have a tensile 

If a protective braid  is used it shall be restricted to wire sizes AWG 4 and larger and shall 
be applied over the insulation. The braid material shall conform to MIL-C-572, w e e  P. It 
shall be woven in such a manner as to provide complete coverage and shall be iopregnated with 
a clear high temperature lacquor. Thickness shall be .004 inch (minimum). Braid color shall 
be light green between the Munscll Renotation of 5GY 7/4 to 2.5 66 6/10. 

FINISHED WIRS AND CABLE PHYSICAL DIMENSIONS 

The illustrations of Figures 1 through 15 are a few examples of typical insulation 
configurations which are considered acceptable for aerospace application. 
only suggestions and do not exclude the acceptance of other insulation configurations which 
meet or exceed the requireaents of this specification. 

These examples are 

PINISAED C4BLE 

The construction of finished cable shall be as specified in the individual Type and Class 
construction details. Class 2 or greater shall not untwist more than one inch when cut as one 
unit. 

Cabling Lay 

The required number of insulated wire8, determined by the class designation, shall be Spirally 
laid in a manner that will result in a concentric cable. The lay of the individual wires 
shall not be less than 8 or more than 16 times the major diameter of the cable. The direction 
of the lay shall be left-hand. Plllers shall not be allowed. 

R 

Shield 

Shi5ld strands shall be in accordance with the requirements for conductor materials defined in 
Sections 4.2.1 and 4.2.1.1. The shield shall be a closely woven braid and shall comply with 
the following: 

a. The shield strand shall be AWG 38. 

b. The shield shall provide a minimum coverage of 85 percent with coverage being determined 
in accordance with Section 7.1.23. 

The shield shall be a push-back type and shall open up so that a terminating Sleeve Can 
slide under it. 

The angle of the carriers oL the shield with the axis of the c8ble shall be not less than 
20 or more than 35 degrees. 

c. 

d. 

Cable Jacket 



6 G  
SINGLE EXTRUSION CQATED, SINGLE EXTRUSION 

I 
CONDUCTOR 

CLASS I SIZE IAWG) 

24 
22 
20 

1 18 
16 
14 
12  

24 
22 
20 

2 18 
16 
14 
12 

24 
22 
20 

3 18 
16 . 
14 
12  

24 I .2 f  

I 24 
22 
20 

5 18  
16 
14  
12 

A 
INCR MAXIMUM WEIGHT 
UAX. (LBS/lOOO FT. 1 

0.039 2 .0  
0.045 2 .9  
0.054 4 .4  
0.064 6 .7  
0 .072  8 . 6  
0.090 13 .2  
0.108 20 .0  

0.079 Tr, 
0.091 
0.108 
0 .128  
0.144 
0.180 
0.216 I 

4.0 
5.8 
8 .9  

13 .5  
17 .8  
27 .3  
41 .7  

I 
0.085 11> 6 . 1  
0.098 8.8 
0.117 
0.138 
0 .156  
0.194 
0 .233  

13 .3  
20 .4  
26.4 
40 .7  
62.0 

0.108 II) 8 .1  
0.124 11 .9  ~.~ 
0.149 
0.176 
0.198 
0.248 
0.297 

18 .3  
27 .2  
35 .3  
54.4 
82 .9  

0.117 Ir> 10 .1  
0.135 1 4 . 9  
0 .162  22 .9  . . ~ ~ ~  
0.192 34 .0  
0.216 44 .2  
0.270 68 .1  
0 .328  101 .0  

II) Cable maximum o u t s i d e  d iameter .  

TYPE I WIRE AND CABLE 

Figure 1 

I 

BMS u-L18c 
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4 . 4 . 5  (Cont Inued ) 

c LASS 

COMPONENT nIras: 
TYPE I 

COYDUCMR MAXIMUM OUTSIDE UAXIMUM WEIGET 
SIZE (A=) DIAMETER (INCH) ~LBS/lOOO FT) 

LsBIELD: TIN-COATJD COPPER 

(TYPICAL FOR ALL CLASSES) 

1 

24 
22 
20 
18 
16 
14 
12 

0.075 
0.081 
0.089 
0.099 
0.108 
0.125 
0.143 

5.6 
6.9 
9.0 
12.0 
14.6 
21.1 
28.5 

0.113 
0.12s 
0.141 

21.9 0.162 
0.178 26.7 
0.213 38.3 
0.251 54.5 

3 

24 
22 
20 
18 
16 
14 
12 

0.119 
0.132 
0.149 
0.172 
0.189 
0.229 
0.270 

12.3 
15.9 
21.7 
30.4 
37.4 
54.0 
77.5 

0.132 
0.147 
0.168 27.6 
0.193 38.9 

16 0.214 48.2 
14 0.258 69.7 
12 0.305 101.0 

TYPE I11 CABLE 

Iigur. 3 

BMS U-48~ 
PAGE & 



TYPE IV CABLE 

Figure 4 

PAGE A 

- 
CONDUCMR W I W W  OUTSIDE MAXIMJH WEIGHT 

CUSS SIZE (Am;) DIAMETER (INCH) fLBS/lOOO PT) 

24 0.094 6.0 
22 0.107 8.0 
20 0.123 11.4 

2 18 0.143 16.2 
16 0.160 20.6 
14 0.194 30.7 
12 0.233 45.9 

24 0.100 8.1 
22 0.114 11.0 
20 0.131 16.1 

3 18 0.153 23.4 
16 0.171 29.7 
14 0.209 44.6 
12 0.250 67.1 

24 0.114 10.5 
22 0.129 14.2 
20 0.149 20.8 

4 18 0.175 30.9 
16 0.195 39.2 
14 0.240 59.0 
12 0.287 88.3 

24 0.132 12.8 
22 0.150 17.5 
20 0.175 25.6 

5 18 0.205 38.3 
16 0.232 48.6 
14 0.285 73.1 
12 0.348 109.4 

I 



I 

c u s s  

. 

A 
C(IIoDU2TOFi INCH M X I M U M  WEIGHT 
SIZE (Am) M X  . (L86/1000 PT) 

SINGLE EXTRUSIOlp 

b 
CMTED, SINGLE EXTRUSION 

I 0.034 I I 'zs I 0.039 
1.4 I 
2.0 

0.069 II> 
0 .079  

0.074 II> 
24 0.085 6.1 

26 0.094 5.7 
24 0.108 8.1 

I I I I 1 

II) Cable maximum outside diaaeter. 

TYPE V WIRE AND CABLE 

Figure 5 

1.4.5 (Continued) 

-- 

R BMS U-lr8C 
PAGE 15 



4.4.5 (Cont 1 nuer' 

3 

4 

/- C o m o H E w f  WIRES: 
TYPEV 

26 0.108 9.7 
24 0.119 12.3 

26 0.119 12.0 . 24 0.132 15.4 

t- 

LSBIELD: TIN-COATBD COPPER 

(TYPICAL FOR ALL C U S S E S )  

CONDUCTOR llAXIllUn OUTSIDE MAXIMUPI WEICET 
S I Z E  (Am;) DIAMETER (INCE) ILBS/lOOO FT) 

0.070 
0.075 

0.102 7.6 
0.113 9.4 

R BAAS u-48C 

PAGE & 



- .. 

i: " 

2 

1.4.5 

26 0.084 4.1 
24 0.094 6.0 

(Continued) 

COHPOUENT WIRES: 
TYPEV 

(TYPICAL FOR ALL CLASSES) 

I 0.089 
0.100 8.1 5 - 7  I 

I I I 

4 26 0.100 7.5 
24 0.114 10.5 I I 

TYPE VI1 CABLE 

Figure 7 

R BMS 13-48C 
PAGE 17 



4.4.5 (Cont inucd) 

A 
INCH 
M X  . 
0.048 
0.054 
0.065 
0.073 
0.082 
0.099 
0.116 
0.142 
0.203 

0.320 
0.417 
0.516 
0.571 
0.643 
0.708 

0.251 

6 3  

M X I M U U  WEIGHT 
4LBS/1000 FT) 

2.4 
3.4 
5.0 
7.4 
9.3 

14.2 
21.5 
33.0 
6 0 . 9  

150.0 
239.0 
377.0 
487.0 
573.0 
694.0 

94.8 

f 1- 

1 

s m u s  EXTRUSION CMTED, SINGLE EXTRUSION 

24 
22 
20 
18  
16 
14 
12 
10 

6 
4 
2 

a 

BRAIDED JACKET, DULL EXTRUSION I 

r SIZE 

DUAL EXTRUSION 

TYPE VI11 WIRE AND CABLE 

Figure 8 

R BMS U-48C 
PAGE 



CONDtCTOR 
SIZE (Am;) I c LASS 

2 26 

18  
16 
14 
12  

3 26 
24 
22 
20 
18 
16 
14 
12  

4 26 
24 
22 
20 
18 
16 
1 4  
12  

5 26 
24 
22 
20 . 
18 
16 
14 
12  

6 26 
' 24 

22 
'20 
18 
16 
14 
12 

7 26 
24 
22 
20 
18 
16 
14 
12 

8 26 
24 
22 
20 
18 
16 
14 
12  

A I .. 

MAXIMUM WEICR'I 
MAX. t t B S / l O O O  PT) INCH I 
0.086 ,II) 
0.096 I ~~~. 

0.110 
0.126 
0.146 
0.164 
0.198 
0.232 

3.6 
4.8 
6.9 

10.0 
16.0 
19.0 
29.0 
44.0 

0.093 II) 5.3 
0.103 
0.118 
0.135 15.2 
0.158 22.5 
0.177 28.5 
0.214 43.5 
0.251 64.5 

0.116 II> 7.2 
0.129 9.7 
0.149 14.0 
0.171 20.0 
0.201 30.5 
0.226 38.2 
0.272 59.0 
0.319 89.5 

0.126 II> 9.0 
0.141 12.2 
0 -  162 17.2 ..___ -. _ -  
0.186 26.0 
0.219 38.2 
0.246 48.0 
0.297 73.8 
0.348 111.8 

0.129 II) 
0.144 
0.162 
0.195 
0.219 45.3 
0.246 56.9 
0.297 86.9 
0.348 131.6 

0.129 II> 
0.144 
0.162 
0.195 
0.219 52.9 
0.246 66.4 
0.297 101.4 
0.348 153.5 

0.168 II> 
0.188 
0.216 
0.248 
0.292 

1 4 . 4  
19.6 
27.8 
40.8 
60.4 

0.328 75.9 
0.396 115.9 
0.464 175.5 

II) Cable maximum o u t s i d e  diameter. 

TYPE V I 1 1  WIRE MID CABLE 

Figure 8 

R 



1.4.5 (Continued) 

b 
SllaCLE ExTRtIsIols 

h, 
COATED, SINGLE EXTRUSION 

DUAL EXTRUSION 

COWDIXMR MAXIMUM k E I C H T  
SIZE (Am) ( L B S / l O O O  PT) 

.086 3.6 
2 4  .096 4.8  

.093 II) 

.116 

.129 

26 .126 II> 9 . 0  
24  .141 12.2 

CABLE M X I M U n  OUTSIDE DIAMETER. 

TYPE I X  WIRE AND CABLE 

FIGURE 9 

BMS U-M 
PAG€ 

R 



SINGLE EXTRUSION CQATED, SINGLE EXTRUSION 

b 
DUAL EXTRUSION 

CLASS 

1 
- 

2 

COUDUCTOR 
SIZE ( A m )  

24 
22  
20  
18 
16 
1 4  
12 
10 

24 
2 2. 
20 
18 
16 

I Ilf 

A 
I NCB 
MAX. 

.043 
-050  
.OS8 
-069 . 076 
.094 
.112 
.140 

.086 II) 

. l o o  
-116 
-138 
.152 
-188 
.225 

M X I U U M  WEIGET 
ILBS/1000 FT) 

2.2 
3.1 
4.7 
7.1 
9.0 

13.8 
20.7 
32.7 

4.4 
6.2 
9.5  

14.3 
18.1 
27.8 
41.8 

IL) Cable maxiam outs ide  diameter 

TYPE X WIRE MID C A B U  

Pigur. 10 

BMS U-48C 

PAGE 21 
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II) Cable maximum outside diameter. 

TYPE X WIRE AND CABLE 

Figure 10 (Continued) 

BMS U-118c 
PAGE 72 
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SINGLE EXTRUSION 

b 
DUAL EXTRUSION 

A 
CONDUCTOR INCH M X I M W  WEIGHT 

CLASS SIZE (Am;) MAX. (LBS/lOOO PT) 

1.6 I 26 I .037 
24 -043 

I 
2.2 
3.1 
4.7 
7 -  1 

26 -074 
24 -086 
22 .1uo 
20 -116 
18 .138 

3.2 
4.4  
6.3 
9.5 
14.3 

26 
24 
-2 2 
20 
18 

26 
24 
22 
20 
18 

26 
24 
22 
20 
18 

.OB0 4.9 
-093 6.7 
.lo8 9.4 
.125 14.2 
.149 21.5 

-102 6.5 
.llB 8.9 
.138 12.6 
.160 19.0 
.190 28.7 

.111 8.1 

.129 11.2 

.150 15.7 

.174 23.8 
-207 36.0 

=PI X I  WIRE AND CAB= 

l lgur.  11 



4.4.5 (Continued) I 

4 

/-=- 

14 -238 57.2 
12 .278 79.9 

24 .142 17.0 

\SRIELD: TIN-COAIZD COPPER 

(TYPICAL FOR ALL CLASSES) 

I 1 COWDUCTOR I HAXIRUM OUTSIDE I MXIHM WEIGHTI 

22 
20 
18 
16 
14 
12 

.158 

.178 

.205 
226 

.270 

.320 

22.4 
30.2 
42.2 
51.1 
73.3 
104.5 

TYPE XI1 CABLE 

Figure 12 

BMS U-48C 
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-3 
1 

CLASS 

4 . 4 . 5  (Continued) 

CONDUCTOR m x I n U n  OUTSIDE taxInun WEIGHT 
S I Z E  ( A M )  DIAMETeR (IUCR) (LBS/ lOOO PT) 

COMPONENT WIRES: 
TYF'EXI \ 

2 

SBIELOr TIN-COATED COPPER 

~ ~~ ~ 

26 -109 8.3 
24 -121 10.3 
22 -133 12.9 
20 -149 17.2 
11 -172 23.3 

(TYPICAL FOR ALL CLASSES) 

26 -124 13.3 
24 .139 16.7 

4 22 -154 22.4 
20 .174 30.2 
18 .201 42.2 

1 

1 

26 
24 
22 
20 
18 

-073 
.079 
.085 
-093 
.lo4 

5.0 
6.0 
7.4 
9.5 
12.7 

3 

26 
24 
22 
20 
18 

-115 
.128 
-141 
-159 
.183 

11.5 
13.4 
17.2 
23.2 
32.4 

R 

BMS U - 4 8 ~  

PAGE 



(TYPICAL FOR ALL CLASSES) 

MAXIM UI WEIGHT CONDUCTOR W I M W  OUTSIDE 
C U S S  S I Z E  (Am;) DIAUETZR (INCA) (LBS/lOOO R)  

24 0.102 6.1 
8.3 22 0.115 

20 0.131 11.8 
18 0.153 17.0 
16 0.168 21.1 
14 0.202 31.6 
12 0..241 46.2 

24 0.110 8.6 
11.8 22 0.123 

20 0.140 16.9 
18 0.165 25.1 
16 0.180 31.1 
14 0.219 46.8 
12 0; 258 68.6 

2 

3 

4 24 0.121 11.3 

20 0.155 22.3 
18 0.183 33.0 

22 0.136 15.4 

16 0.200 41.2 
14 0.244 62.1 
12 0.287 91.2 

24 0.144 14.0 5 
22 0.165 19.1 
20 0.189 27.7 
18 0.222 41.1 

0.243 51.2 
77.4 

16 
14 0.299 
12 .0.353 114.0 

TYPE KIV CABLE 

Figure  14 

BMS U-UC 
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1 .4 .5  

MAXIMUM OUTSIDE 
CLASS S I Z E  (AWC) DIAMETER (INCH) 

COUDUCTOR 

~~ 

(Continued) 

MAXIMUM WEIGHT 
( L B S / l O O O  Fr) 

COMPONENT WIRES: 
TYPE VI11 \ 

24 
22 
20 
18 
16 
14 
12 

24 
22 
20 
18 
16 
14 
12 

/- JAGKET 

.086 6.5 

.092 8.4 

.lo3 10.3 
-111 13.7 
.120 16.0 
.137 22.2 
-154 30.4 

.134 11.4 
-146 14.1 
.168 18.7 
.184 24.5 
.202 29.3 
-238 41.7 
-272 58.6 

\-SHIELD: TIN-COATED COPPER 

(TYPICAL FOR ALL CLASSES) 

I I 

3 24 
22 
20 
18 
16 
14 
12 

.141 
-154 
-174 
-195 
. a 4  
.253 
-289 

15. 1 
18.8 
25.6 
33.9 
40.6 
58.7 
83.9 

4 24 
22 
20 
18 
16 
14 
12 

-154 
.168 
-195 
.215 
-236 
.279 
.321 

18.7 
23.3 
31.6 
42.5 
51.9 
75.8 
107.9 

TYPE XV CABLE 

Flgure 15 

R 



COkTED, SINGLE EXTRIJSIOII 

b 
DUAL EXTRUSION 

A 
CONDIXTOR INCH M X I M W  WEIGHT 

CIASS SIZE (Am) I U X  . (LBS/lOOO FT) 

1 20 
18 
1 6  
1 4  
1 2  
10 

.073 
-084 
-091 
-107 
-126 
- 1 5 4  

5.9 
8 . 6  

10.5 
15.3 
23.0 
3 5 . 0  

I I I I 1 

TYPE X V I  WIRE AND CABLE 

Figure  16 

R BMS U-48C 
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/' . 
\ 
\ 

CLASS 

4.4.5 (Con t i nued 1 

A 
CWOCTOR INCH M X I I W  WEIGHT 
SIZE ( A m )  M X .  (LBS/lOOO PT) 

6 

2 

16 
14 
12 

20 
18 
16 
14 
12 

20 
18 
16 
14 
12 

-219 II) 
.252 
.273 
-321 
-378 

-146 II> I 
.168 

36.0 
52.4 
64.0 
93.3 
138.0 

I -182 
.214 
.252 

I 

11.9 
17.3 
21.2 
30.8 
46.0 

3 20 
18 
16 
14 
12 

-158 II) 
.181 
.197 
-231 
-272 

17.9 
26.1 
31.8 
46.4 
69.0 

I 5 I 20 1 .219 II) I 29.9 
18 -252 43.6 

.273 
-321 
.378 115.0 

7 20 
18 
16 
14 
12 

I -219 II) 
-252 
-273 
-321 
-378 1 

41.9 
61.0 
74.5 
109.0 
161.0 

8 20 
18 
16 
14 
12 

48.0 
69.9 
85.3 
124.0 
184.0 

II) Cable maximum outside diameter. 

TYPE XVI WIRE AND C A B U  

?igure 16 (Continued) 

R BMS u-48C 
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(TIPICAL mu ALL CUSSES)  

P u X I M l M  WEIGHT CONDUCTOR M X I M W  OUTSID8 
S I Z E  (Am) DIAMETER (INCH) ( L a S / l O O O  ?TI 

20 .166 15.0 
20.9 1 8  -188 

16 ,202 25.0 
14 .234 35.3 
12 - 2 7 6  52.6 

2 

20 .178 22.4 
31.1 18 .201  

1 6  -217 36.8 
1 4  -255 52.5 
1 2  .296 77.9 

18  .251 39.9 

1 4  .318 69.0 

3 

4 20 - 2 2 1  28.4 

16 .274 48.6 

1 2  - 3 7 1  102.3 

5 2 0  -239 34.8 
18 .276 50 .0  
16 .297 60 .1  
14 .345 85.6 
1 2  -404 126.8 

TYPE XVLI CABLE 

Figure 17 



4 . 4 . 5  (Continued) 

COMPONENT WfRES: 
TYPEXVI '7 JACKET 

SEIELD: TIN-CQATED COPPER 

CONDUCTOR MAXIMVl OUTSIDE MAXIMllll WEIGHT 
DIAMETER (INCH) (LBS/lOOO pf) 

-128 18.4 
14 -144 24.1 
12 .163 33.6 

I 20 .183 21.9 
18 -205 28.4 
16 -219 33.6 
14 .251 44.8 
12 -293 64.3 

20 -195 30.1 
18 . -218 39.8 
16 46.7 
14 64.2 
12 91.5 

20 
18 

' 16 
14 
12 

I .234 
.272 
.313 I 
-238 
.272 
-291 
-335 
.390 

37.6 
50.8 
60.0 
81.9 
117.9 

TYPE X V I I I  CABLE 

Plqure 18 

R 



SIN- EXTRUSIOII CaITGD, SINGLE EXTRUSION 

L1) Cable maximum outside diameter 

TYPE X I X  WIRC AND CABLE 

ligur. 19 

BMS u-4X 
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--.., 

MAXIMUM OUTSIDE MAXIMUM WEIGHT COMDUCTOR 
SIZE (Am;) DIAMETER (INCH) (LBS/lOOO FT) 

2 20 .166 1s. 0 

3 20 -178 22.4 

18 .la8 20.9 

18 -201 31.1 

4 20  - 2 2 1  28.4 
18 .251 39.9 

5 20 -239 34.8 
18 -276 50.0 

TYPE XX CABLE 

Plgurc 20 
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COIBONENT WIRES: 
TYPE X I X  \ /- 

L S B I E L D :  T I N - C M T E D  COPptR 

(TYPICAL FOR ALL C U S S E S )  

mxInw OUTSIDE mxIuun WEIGHT CONDUCTOR 
CLASS S I Z E  (AWG) DIAMETER ( INCH)  (LBS/lOOO FT)  

1 20 .lo8 12.3 
18 .121 15.7 

2 20 -183 21.9 
18 .205 20.4 

3 20 -195 30.1 
18 .218 39.8 

4 20 .238 37.6 
18 .272 50.8 

TYPE X X I  CABLE 

F i g u r e  21 
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SINGLE EXTRUSION 

b 
LWAL EXTRUSION 

M X I U U l l  WEICRT 
(LBS/lOOO -1 

COYDUCTOR I IN& I 1 CLASS I SIZE ( A m )  MAX - 
0.059 3 . 2  
0 .065  1 4.2 I 0.073 5.9 

24 

I 18 0.084 8.6 I I 16 I 0.091 I 10.5  

2 21 0 .118  II) 6.5  
22 0 .130  8.5 
20 0 .146  11 .9  
18 - 0 .168  17 .3  
16 0 .182  21 .2  

3 21 0 .127  II) 9 -7 
22 0.140 12.7 
20 0 .158  17 .9  

, 18 0 .181  26 .1  
16 0.197 31.8 

4 24 
22 
20 
18 
16 

0 .162  II)I I 0.179 

I 0.201 
0 .231  I 0.250 

13 .0  
17.0 
23.9 
34 .8  
42.5 

LIL) C a b l e  maximum o u t n i b  bizmeter. 

TYPE X X I I  WIRE AND CABLE 

Figure 22 
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SINGLE EXTRUSION COkTEo, SINGLE EXTRUSION 

MAL EXTRUSION 

H CONDUCTOR 
SIZE (AM;) 

0.047 
0.054 

0.073 
16 0.082 

a. 062 

MxInun WEIGHT 
(LBS/lOOO FT) 

7.5 
9.5 

2 24 0.094 D 4.6 
22 0.108 6.9 
20 0.124 10.1 
18 0.146 15.1 
16 0.164 19.2 

3 24 0.102 II) 7.0 
22 0.117 10.3 
20 0.134 15.2 
18 0.158 22.7 
16 0.177 28.8 

22 0.149 13.8 
20 0.171 20.2 
18 0.201 30.4 
16 0.226 38.5 

4 24 0.129 II) 9.3 

TYPE XXIII WIRE AND C A B L E  

Ciguto  23 
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4.4.5 ( C o n t i n u e d )  

I I 22' I 0.149 I 18.8 I 

COMPONENT WIRES: 
TYPE XXIII \ 

4 

f JXCxET 

22' 0.149 18.8 
20 0.167 25.0 
18 ' 0.191 33.6 
16 0.209 41.1 

24 0.149 17.6 
22 0.164 23.6 
20 0.184 31.2 

SHIELD: TM-COATISD COPPER 

(TYPICU POR ALL CUSSES)  

4 

COWDUCTOR luxIllW OUTSIDE MAXIMUCI WEIGHT 
DIMeTER (INCR)  (LBS/1000 PT) 

0.083 
0.089 
0.097 10.1 
0.109 13.5 
0.117 16.3 

20 0.167 25.0 
18 ' 0.191 33.6 
16 0.209 41.1 

24 0.149 17.6 
22 0.164 23.6 
20 0.184 31.2 

I 24 0.129 11.0 
0.141 I. 0.158 

18 o.1ao 24.9 
16 0.196 29.4 

3 24 0.136 14.4 

I 43.3 I 0.233 I 52.9 
0.211 

TYPE XXIV CABLE 

Figure 24 



4.5  

4.5.1 

4.5.1.1 

4.5.1.1.1 

4.5.1.1.1.1 

4.5.1.1.1.2 

4.5.1.1.2 

4.5.1.1.2.1 

4.5.1.2 

4.5.1.3 

4.5.1.4 

4.5.1.5 

4.5.1.6 

PLRCORMNCE REQUIRE 

DESIGN AND PERFORMANCE 

Acce le ra t ed  Aging and L i f e  Cycle  

L i f e  Cycle 

- I inlshEd-Wire 

Specimens of w i r e  which have been cond i t ioned  i n  accordance with S e c t i o n  7.1.1.1.1 s h a l l  
show no c r a c k i n g  o f  t h e  i n s u l a t i o n  when removed from t h e  oven and f l exed .  The s t r a i g h t  
specimens s h a l l  n o t  e x h i b i t  i n s u l a t i o n  d r ipp ing  or deformation which reduces t h e  
c o n c e n t r i c i t y  t o  less than  4 0  percen t .  No d i e l e c t r i c  breakdown s h a l l  occu r  when t e s t e d  
in  accordance with S e c t i o n  7.1.11. Darkening of t h e  conductor  c o a t i n g  caused by normal 
a i r  o x i d a t i o n  d u r i n g  ag ing  s h a l l  n o t  be  cause f o r  r e j e c t i o n .  

F in i shed  Cable  

A specimen of c a b l e  which h a s  been cond i t ioned  i n  accordance wi th  S e c t i o n  7.1.1.1.2 s h a l l  
show no c r a c k i n g  o f  t h e  c a b l e  jacket when f l exed  o r  wrapped around a 25X mandrel.  No 
d i e l e c t r i c  breakdown s h a l l  occu r  when t e s t e d  i n  accordance with S e c t i o n  7.1.11. Darkenin 
of  t h e  conduc to r ,  or s h i e l d  c o a t i n g  caused by normal o x i d a t i o n  du r ing  ag ing  s h a l l  n o t  be 
cause  f o r  r e j e c t i o n .  

Accelerated Aging 

l i n i s h e d  Wire and Cable  

The specimens of wlre and c a b l e  which have been cond i t ioned  i n  accordance wi th  S e c t i o n  
7.1.1.2.1 s h a l l  show no ev idence  o f  c rack ing  or dr ipp ing  of t h e  i n s u l a t i o n .  C o n c e n t r i c i t  
s h a l l  no t  be less than  40 percen t .  When removed from t h e  oven and f l e x e d ,  no c rack ing  
s h a l l  occur .  The c a b l e  s h a l l  no t  c r ack  when wrapped 360 degrees  around a 25X mandrel. N8 
d i e l e c t r i c  breakdown s h a l l  r e s u l t  when t h e  specimens a r e  t e s t e d  i n  accordance with S e c t i o  
7.1.11. Darkening of  t h e  conductor ,  or s h i e l d  c o a t i n g  o r  t h e  i n s u l a t i o n  s h a l l  n o t  b e  
cause  f o r  r e j e c t i o n .  

Blocking 

When t e s t e d  i n  accordance wi th  Sec t ion  7.1.2, t h e  a d j a c e n t  t u r n s  o r  l a y e r s  of  t h e  wire 
s h a l l  no t  a d h e r e  t o  one a n o t h e r  and t h e  wire s h a l l  n o t  be deformed t o  t h e  deg ree  t h a t  i t  
f a i l s  t o  p a s s  t h e  W e t  Dielectric and I n s u l a t i o n  Res i s t ance  tes ts  of S e c t i o n s  7.1.11 and 
7.1.18, r e s p e c t i v e l y .  

Cold Bend 

The wire and c a b l e  s h a l l  w i ths t and  a temperature  of  -65  + 2C without  c rack ing  of  t h e  
I n s u l a t i o n  o r  j a c k e t  a s  viewed v i s u a l l y  without  magn i f i cz t ion  when t e s t e d  i n  accordance 
wi th  Sec t ion  7.1.3. The specimen s h a l l  then pass  t h e  Wet Dielectric t e s t  of S e c t i o n  
7.1.11. 

C o n c e n t r i c i t y  

The c o n c e n t r i c i t y  of t h e  i n s u l a t i o n  m a t e r i a l  of  t h e  f i n i s h e d  wire and c a b l e  s h a l l  be 7 0  
p e r c e n t  (minimum) when t e s t e d  i n  accordandc wi th  Sec t ion  7.1.4. 

Conductor Direct  C u r r e n t  R e s i s t a n c e  

The r e s i s t a n c e  o f  t h e  conduc to r  s h a l l  be no g r e a t e r  t han  t h e  v a l u e s  i n d i c a t e d  i n  Table  I1 
of  t h i s  s p e c i f i c a t i o n  when measured i n  accordance with Sec t ion  7.1.5. 

Conductor E longa t ion  and T e n s i l e  S t r e n g t h  

'Ihe i n d i v i d u a l  sh randa  of t h e  conductor  or t h e  whole conductor  removed from t h e  f i n i s h e d  
wire s h a l l  have t h e  fo l lowing  minimum e longa t ion  when measured i n  accordance with Sec t ion  
7.1.6. 

S o f t  annealed copper s i z e s  24 and 26 6 pe rcen t  
S o f t  annealed copper sizes 22 and l a r g e r  10 p e r c e n t  
Bigh-strength copper a l l o y  6 pe rcen t  



4.5.1.6 

4.5.1.7 

4.5.1.8 

24 

20 

14 

8 

1 /o 
20 

14  

4.5.1.9 

4.5.1.9.1 

50 2 3c 

V 5.0 

VI11 7.0 

VI11 9.0 

VI11 10.0 

VIII 10.0 

XVI 8 . 0  

XVI 9.5 

4.5.1.9.2 

4.5.1.9.3 

50 2 3c 
20.0 

(Continued)  

100 5 3c 150 2 3c 

25.0 30.0 

When h igh - s t r eng th  copper a l l o y  is s p e c i f i e d .  t h e  i n d i v i d u a l  s t r a n d s  of t h e  conduc to r ,  or 
t h e  whole conductor  removed from t h e  f i n i s h e d  wire, s h a l l  have a minimum t e n s i l e  s t r e n g t h  
o f  58.000 p s i  when measurod i n  accordance wi th  Sec t lon  7.1.6. 

C u r r e n t  Overload 

a .  The wire specimens when t e s t e d  i n  acco rdance  with S e c t i o n  7.1.7.1, s h a l l  show no 
s i g n s  of i n s u l a t i o n  d r ipp ing  or deformdtion which reduces t h e  i n s u l a t i o n  
c o n c o n t r i c i t y  t o  less t han  4 0  p e r c e n t  when c u r r e n t  is a p p l i e d  for f i v e  minutes.  Pos 
d i e l e c t r i c  w i ths t and  v a l u e s  s p e c i f i e d  i n  Table  XII, S e c t i o n  7.1.7, s h a l l  be m e t .  

b. The two-foot long bundles ,  when t e s t e d  i n  accordance wi th  S e c t i o n  7.1.7.2 s h a l l  i n c u  
no b lock ing  or s t i c k i n g  s u f f i c i e n t  t o  r e s u l t  i n  t h e  bund le ' s  f a i l u r e  t o  pas s  
subsequen t  Dry D i o l e c t r i c  t es t .  

De fo rma t  ion 

When c o n d i t i o n e d  and t e s t e d  per  S e c t i o n  7.1.8, t h e  wire s h a l l  m e e t  t h e  fo l lowing  

a .  The f i n i s h e d  wire n h a l l  p a s s  t h e  Dielectric Withstand r equ i r emen t s  i n d i c a t e d  i n  t h e  

b. The de fo rms t ion  o f  t h e  wire o u t s i d e  d i a m e t e r s  s h a l l  no t  be more t h a n  shown i n  Tab le  

requirements:  

a p p l i c a b l o  8 e c t i o n  of Table 111. 

111. 

25.0 

25.0 

12.0 

12.0 

25.0 

20.0 

a B L E  I11 

DEPORlRTION 

30.0 35 .0  

30.0 35.0 

15.0 18.0 

15.0 18.0 

30.0 35.0 

25.0 3 0 . 0  

D i e l e c t r i c  

I m p 1  se Dialect r ic 

100 2 3c 
3.0 

6.0 

7.0 

8 . 0  

8.0 

6.5 

1 . 5  

150 2 3c 

2.0  

4.0 

5.0 

6.0 

6 . 0  

4.5 

5.5 

I D-0-TION 
PExm mx 

One hundred p e r c e n t  of t h e  f i n i s h e d  w i r e  and c a b l e  l i s t e d  below s h a l l  w i t h s t a n d  t h e  
I a p u l s e  Dielectric test of S e c t i o n  7.1.9, w i thou t  d i e l e c t r i c  breakdown, when exposed t o  
t h e  fo l lowing  impulse test vo l t age .  

a .  Type I, V, IX, X, XI, XVI, XIX, XXII. and XXIII, a11  C l a s s e s  and S i z e s :  8Kv (Peak)  

b. Type VIII, a l l  C las ses ,  AWG s i z e  26 through 10: 8Kv (Peak) 

C. Type VIII, a11 C las ses ,  AUC s i z e  8 t h rough  4/0: 12Rv (Peak) 

d. Type 111, VI, XII, XIII, XV, XVIII, XXI, and XXIV, a l l  Classes and S i z e s :  6Kv (Peak 

Dry Dielectric 

One hundred p e r c e n t  of t h e  Type 111, IV, VI, VII, XII, XIII, XIV. X V ,  XVII, XVIII, X X .  
XXI, and XXIV f i n i s h e d  c a b l o  s h a l l  w i ths t and  t h e  Dry Dielectric t e s t  of S e c t i o n  7-1-10.  
w i thou t  breakdown, whon a test v o l t a g e  of 1500 v o l t s  (minimtan) is a p p l i e d .  

Wet Dielectric 

The specimen o f  f i n i s h e d  wfro s h a l l  w i t h s t a n d  t h e  W e t  Dielectric tes t  of S o c t i o n  7.1.11 
wi thou t  d i e l e c t r i c  breakdown when 2 , 5 0 0  v o l t s  (RMS) is a p p l i e d  f o r  one minute .  
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1.5.1.10 

, .5 .1 .10 

24 

20 
1 4  

E 

1/0 
20-2 

20 

14 

( C o n t i n u e d )  

Dynamic Cut-Through 

When t e s t e d  i n  a c c o r d a n c e  w i t h  S e c t i o n  7.1.12 t h e  f i n i s h e d  w i r e  s h a l l  meet t h e  minimum 
c u t - t h r o u g h  r e q u i r e m e n t s  of  T a b l e  I V .  

TABLE I V  

DYNAMIC CUT-TRORUCH 

V 

V I 1 1  
VI11 
V I 1 1  

V I 1 1  

X I 1  

XVI 

XVI 

1.5.1.11 

10 
25 

50 
100 

400 

7 5  
40 
7 0  

F l a m m a b i l i t y  

4 
6 

10 
1 5  

125 
7 
9 

1 3  

WIRE I W I R E  
SIZE TY PE 

1 FLAME TRAVEL 
TEST M A X I M U M  

FLAME EXTING- 
PARTICLES UISR MAX. 

POUNDS FORCE ( M I N . )  
23  5 3C I 150 3C 

When t e s t e d  i n  a c c o r d a n c e  w i t h  S e c t i o n  7.1.13,  t h e  f i n i s h e d  wire s h a l l  meet t h e  
r e q u i r e m e n t s  l i s t e d  i n  T a b l e  V. 

TABLE V 

60 Degree  Test 3.00 Inch  r V e r t i c a l  T e s t :  I 5 S e c o n d s  

None I I 5.00 I n c h  5 S e c o n d s  I Bund 1 e I 3.00 I n c h  5 Seconds  
Single Wire 

4.5.1.12 

9.5.1.12.1 

4.5.1.12.2 

4.5.1.1 1 

4.5.1.14 

F 1 e x  u r c End u r a n c e  

P i n  i s h e d  W l  r e  

When t e s t e d  i n  a c c o r d a n c e  w i t h  S e c t i o n  7.1.14 both  t h e  i n s u l a t i o n  and t h e  c o n d u c t o r  s h a l l  
w i t h s t a n d  a n  a v e r a g e  o f  1000 c y c l e s  f o r  Type V I I I ,  a n d  1500 c y c l e s  f o r  Type X V I  a n d  X I X .  

The s p c c i a e n  s h a l l  be c o n s i d e r e d  t o  h a v e  f a i l e d  i f  e i t h e r  o f  t h e  Lol lowing  o c c u r s  p r i o r  t l  

a c h i e v i n g  t h e  r e q u i r e d  number o f  c y c l e s .  

a .  C r a c k i n g  o r  b r e a k i n g  of t h e  i n s u l a t i o n  so a s  t o  e x p o s e  any  p a r t  oL t h e  c o n d u c t o r .  

b. B r e a k i n g  of t h e  c o n d u c t o r  so a s  t o  c a u s e  a loss  a €  c o n t i n u i t y  of a n y  d u r a t i o n .  

F i n i s h e d  C a b l e  

When t e s t e d  i n  a c c o r d a n c e  w i t h  S e c t i o n  7.1.14, t h e  j a c k e t  s h a l l  n o t  crack w i t h i n  5 0  
c y c l e s .  Where t o p c o a t  is used, cracks i n  t h e  topcoat s h a l l  n o t  c o n s t i t u t e  a f a i l u r e .  

R u a i d i t y  R c s i a t a n c e  

When t e s t e d  i n  a c c o r d a n c e  w i t h  Section 1.1.15,  t h e  f i n i s h e d  wire s h a l l  have  an I n s u l a t i o n  
Resistance of n o t  less t h a n  5000 aegolms p e r  1000 f e e t  a f t e r  15 c y c l e s  of 7 1  2 2C/38C a t  
95 f: 5 percent r e l a t i v e  h m i d i t y .  

Immersion 

When t e s t e d  a s  s p e c i f i e d  i n  Section 7.1.16, t h e  d i a m e t e r  o f  t h e  f i n i s h e d  wire s h a l l  n o t  
c h a n g e  more t h a n  f i v e  p e r c e n t .  T h e r e  s h a l l  be no c r a c k i n g  o f  t h e  i n s u l a t i o n  on bending  a 
23 + 3C u s i n g  t h e  m a n d r e l s  o f  T a b l e  XV, and no d i e l e c t r i c  breakdown s h a l l  o c c u r  when 
t c s f e d  per S e c t i o n  7.1.11. The s p e c i m e n s  a s  i n d i c a t e d  i n  T a b l e  XV s h a l l  p a s s  t h e  a b r a s i o  
r e q u i r e m e n t s  of S e c t i o n  4.5.1.20. Wire i d e n t i f i c a t i o n  m a r k i n g s ,  i n s t a l l e d  p e r  S e c t i o n  
7.2.3,  s h a l l  remain  l e g i b l e  ( Ink  Je t  mark.. a r e  n o t  r e q u i r e d  t o  b e  f l u i d  r e s i a t a n t ) .  
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.'7 I 

! 

. 5 .  I .  1 s  

.5.1.16 

.5 .1 .17 

.5 .1 .18 

.5.1.19 

.5.1.20 

.5.1.21 

-5.1.22 

.5.1.22.1 

-5.1.22.2 

.5.1.23 

I n s u l a t i o n  E l o n g a t i o n  and T e n s i l e  S t r e n g t h  

When t e s t e d  i n  a c c o r d a n c e  w i t h  S e c t i o n  7.1.17,  t h e  i n s u l a t i o n  s h a l l  h a v e  a t e n s i l e  
s t r e n g t h  o f  SO00 p s i  (minimum) and e l o n g a t i o n  of 50 p e r c e n t  (minimum). The e l o n g a t i o n  
s h a l l  b e  c a l c u l a t e d  u s i n g  t h e  d i f f e r e n c e  be tween t h e  g a u g e  m a r k s  a t  t h e  t i m e  of  r u p t u r e  
and t h e  o r i g i n a l  g u a g e  marks ,  d i v i d e d  b y  t h e  o r i g i n a l  g a u g e  marks .  

I n s u l a t i o n  R e s i s t a n c e  

When t e s t e d  i n  a c c o r d a n c e  w i t h  S e c t i o n  7.1.18, t h e  i n s u l a t i o n  s h a l l  h a v e  a minimum 
r e s i s t a n c e  of 2500 megohms p e r  1 0 0 0  f e e t  a t  23 2 3C. 
I n s u l a t i o n  S h r i n k a g e  or E l o n g a t i o n  and  D e l a m i n a t i o n  

S h r i n k a g e  or e l o n g a t i o n  o f  t h e  i n s u l a t i o n  measured  a t  b o t h  e n d s  o f  a 12 i n c h  spec imen o f  
w i r e  s h a l l  n o t  exceed  .06 i n c h  a t  e i t h e r  end when c o n d i t i o n e d  i n  a c c o r d a n c e  w i t h  S e c t i o n  
7.1.19. T h e r e  s h a l l  be  no v i s i b l e  d e l a m i n a t i o n  o f  any  p r o t e c t i v e  c o a t i n g .  Color s h a l l  
remain  w i t h i n  t h e  l i g h t  and d a r k  l i m i t s  o f  MIL-STD-104. 

N o t c h  S e n s i t i v i t y  

When p r e p a r e d  and t e s t e d  i n  a c c o r d a n c e  w i t h  S e c t i o n  7.1.20 no d i e l e c t r i c  f a i l u r e  s h a l l  
o c c u r .  

P o l y i m i d e  C u r e  

The wire i n s u l a t i o n ,  or j a c k e t ,  i n c l u d i n g  t h e  a r o m a t i c  p o l y i m i d e  c o a t i n g ,  s h a l l  show n o  
v i s u a l  e v i d e n c e  o f  c r a c k i n g  or d e l a m i n a t i o n  a f t e r  t e s t i n g  i n  a c c o r d a n c e  w i t h  S e c t i o n  
7.1.21. 

S c r a p e  a b r a s i o n  R e s i s t a n c e  

The i n s u l a t i o n  s c r a p e  a b r a s i o n  r e s i s t a n c e  d u r i n g  a n y  p o r t i o n  of t h e  t es t ,  s h a l l  meet or 
e x c e e d  t h e  v a l u e s  shown i n  T a b l e  VI when t e s t e d  i n  a c c o r d a n c e  w i t h  S e c t i o n  7.1.22. 

TABLE V I  

SCRAPE 

M I N I M I N  CYCLES 

2 0  

50 

100 

150 

5 0 0  

63 

1 2 5  

S h i e l d  C o v e r a g e  

The s h i e l d  coverage, a s  d e t e r m i n e d  b y  t h e  method p r e s e n t e d  i n  S e c t i o n  7.1.23, s h a l l  be a 
alnimum of 8 5  p e r c e n t .  The angle o f  t h e  s h i e l d  c a r r i e r s  w i t h  t h e  a x i s  o f  t h e  w i r e  s h a l l  
be betwoon 2 0  8nd 35 d e g r e e s .  

Saoltt 
Ro t i  z o n t a  1 - C  ur r e n t  R. a t i ng h st 

The f i n i s h e d  wire s h a l l  n o t  give  o f f  v i s i b l e  smoke when c o n d i t i o n e d  and t e s t e d  i n  
a c c o r d a n c e  w i t h  S e c t i o n  7.1.24.1. The c o n d i t i o n e d  wire spec imen s h a l l  meet t h e  I n s u l a t i o n  
R e s i s t a n c e  r e q u i r e m e n t s  o f  S e c t i o n  4.5.1.16 p r i o r  t o  and a f t e r  t h e  Wet D i e l e c t r i c  test of 
S e c t i o n  7.1.11. 

NBS Chamber T e s t  

When t e s t e d  per S e c t i o n  7.1.24.2, t h e  maximum S p e c i f i c  o p t i c a l  D e n s i t y  (DS) of t h e  smoke 
s h a l l  n o t  excoed  50 a f t e r  4 m i n u t e s .  

S u r f a c e  R e o i s t a n c e  

The f i n i s h e d  wiro s h a l l  havo  a s u r f a c e  r e s i s t a n c e  of n o t  less t h a n  f i v e  meqohm/inch when 
tested i n  a c c o r d a n c e  with S e c t i o n  7.1.25. 
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a .  5.1.24 

4.5.1.25 

4.5.1.26 

4.5.1.27 

4.5.1.28 

4.5.1.29 

4.5.2 

4.5.3.1 

WIRE SIZE 
AWG 

24 

20 

1 4  

8 

1 /o 

20 

1 4  

T a p e  A b r a s i o n  R e s i s t a n c e  

The i n s u l a t i o n  a b r a s i o n  r e s i s t a n c e  o f  t h e  f i n i s h e d  w i r e  s h a l l  n o t  b e  less t h a n  t h e  v a l u e s  
shown i n  Table  V I 1  when t e s t e d  i n  a c c o r d a n c e  wi th  S e c t i o n  7.1.26. 

TABLE V I 1  

TAPE ABRASION 

H I N I H U H  RESISTANCE 
TYPE INCE OF TAPE 

V 1 0  

V I 1 1  35  

V I 1 1  35 

V I 1 1  50 

V I 1 1  100 

XVI 43 

XVI 43 

W r a p T e s t  

TABLE V I 1 1  

W I R E  TO W I R E  ABRASION 

m PE 
V I 1 1  

V I  I1 

V I 1 1  

XVI 

XVI 

MASS ON FREE END 
OF W I R E  

1 pound 

2.5 pound 

5.0 pound 

2.5 pound 

5.0 pound 

CYCLES TO FAILURE 
H I N I M U M  

18 ,500 ,000 

6,150,000 

2,850,000 

10,000,000 

4,00Of0O0 

T h e r e  s h a l l  be  no i n s u l a t i o n  w r i n k l i n g ,  c r a c k i n g ,  or d i e l e c t r i c  breakdown when p r e p a r e d ,  
c o n d i t i o n e d f  and t e s t e d  i n  a c c o r d a n c e  w i t h  S e c t i o n  7.1.31. 

AAMDLING, ASSEUBLY, AND INSTALLATION 

F l e x i b i l i t y  

When tested per S e c t i o n  7.2.1, f l e x  f o r c e s  and a n g u l a r  s p r i n q b r c k  v a l u e s  o f  T a b l e  I X  o h a l  
not be exceeded when thc wires are bent around the t e s t  f ix ture  mandrels t o  90 and 180 
d e g r e e s .  

R 



4.5.2.1 

FLEX. FORCES - MAX. 

TYPE 90 Degrees 180 Degrees 

V 4.0 in. 0 2 .  4.0 in. 0 2 .  

VI11 10.0 in. 02.  12.0 in. 0 2 .  

VI11 30.0 in. 0 2 .  35.0 in. oz .  

VIII 12.0 in. lbs. 15.0 in. lbs. 

VIII 20.0 ft. lbs. 25.0 ft. 1bS. 

XVI 35.0 in. 02.  40.0 in. 02. 

80.0 in. oz .  XVI 75.0 in. 02.  

4.5.2.2 

4.5.2.3 

S PR INGBACK 
ANGLE 

CIAXIRUM 

90 degrees 

60 degrees 

SO degrees 

65 degrees 

40 degrees 

50 degrees 

50 degrees 

1.5.2.4 

4.5.3 

4.5.3.1 

4.5.3.2 

4.5.3.3 

(Continued) 

WIRE 
SIZE 
AWG 

24 

20 

14 

8 

1 /o 
20 

14 

- 

Durability of Product Identification 

When tested in accordance with Section 7.2.2, the printed product identification coding, 
or the insulation or coating color, or color strip or band, applied by the manufacturer 
shell still be intelligible after 125 cycles. 

Merkability 

The outer surface of the wire shall provide a finish that will retain a mark imprinted by 
hot stamping and ink jet marking, without a prretch by the user, when prepared and tested 
in accordance with Section 7.2.3, No portion of any character shall be completely rubbed 
through after an average of 20 rubs. There shall be no dielectric breakdown at the marked 
areas, when tested in accordance with Section 7.1.11. When exposed to the 12 hour 
Weatherometer test of Section 7.2.3.2.2 the ink jet mark must remain intelligible. Hot 
stamp markings must be fluid resistant as specified in Section 4.5.1.14. Fluid immersion 
is not required for ink-jet specimens. 

Insulation Removal 

The force required to remove a 1/4 inch slug of insulation from each end of a wlre with a 
nominal wall thickness of 10 mils or less, shall not exceed three pounds Ear vire size AWG 
24 and Am; 20, and four pounds for wire s i z e  AWG 14 when tested per Section 7.2.4. The 
s t r f g r c e  for wire with a nominal wall thickness of 15 mils shall not exceed five paunds 
for 24 and 20, and s i x  pounds for AWG 14. The conductor shall not splay when the 
insulation is removed. 

PRODUCT CONTROL 

Jacket Flaw 

One hundred percent of the T y p e  111, V I ,  XII, XIII, XV, XVIII, and XXI finished cable 
shall ass the Jacket Flaw test of Section 7.3.1 without breakdown. Either the Procedure 
I spati test using a voltage of 1.0 Kv to 1.5 K v ,  or the procedure I1 Impulse Dielectric 
test using a voltage of 6 kv is acceptable. 
Workmansh i p 

The finished wire or cable shall be uniform in every respect, free of a11 irregularities, 
lupa, bups, voids, foreign material and abraded surfaces. It shall consistently meet 
the requirements of this specification when tested in accordance with Section 7.  This 
requirement shall be applicable where specific requirements are not defined in this 
specification. 

Visual and Dimensional 

Visual and dimeneional inspection of the minimum areas outlined in Section 7.3.3 shall 
verify that the finished product conforms to a11 the physical requirements described in 
this apecification. 
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5. 

5 . 1  

5 . 2  

5 .3  

5.4 

5.5 

5.5.1 

5.5.2 

1.- 

VENDOR QUALIFICATION 

Wire and cable of this specification shall be subject to approval by all using Company 
Engineering Departments of The being Company. 

QUALIFICATION REQUEST 

A manufacturer's request to submit his product for approval under this specification 
shall be directed to the Wlgineering Department of the using Company of The being 
Company through the Materiel Section o r  Department of that Company. 

After receiving written authorization from the Hateriel Section, the manufacturer shall 
submit the reports and materials required in Section 5.3 and 5.4. 

QUALIFICATION TEST 

The finished wire or cable of Section 5.4 shall meet all the requirements specified in 
Section 4. of this specification. 
tests listed in Table XX,  and detailed in Section 7, as applicable to wire or to cable. 

QUALIFICATION REPORT 

The manufacturer shall submit sir copies of a report certified by a responsible engineer 
o r  officer of the company, which shall contain the following: 

a. The quantitative rasults of all of the qualification tests on all of the 

The qualification tests shall consist of all the 

qualification speclmcns. 
finished cable specimens satisfactorily passed all of the qualification 
requirements of this specification. 

These results shall verify that the basic wire and 

b. Detailed description of test methods. 

c. Physical details of each size of each Type and Class of wire or cable which shall 
include the following: 

(1) Ibnufacturer's Part Number 

(2) Detailed description of construction. 

( 3 )  Maximum production weights and diameters of finished wire. 

(4) Actual weights and diameters of wire tested. 

QUALIFICATION MATERIALS 

For qualification tests, the manufacturer submitting his product f o r  approval shall 
supply the following: 

a. 750 feet oach of Type VIII, Class I, AWG 20, 14, and 8 wire. 

b. 600 feet of Type VIII, Class 1, AWG 1/0. 

C. 750 feet of Type V, class 1, AWG 24 wire. 

d. 350 feet of Type XII, class 2, AWC 20 wire. 

e. 750 feet each of Typo XVI, Class 1, AUG 20 and 14 wire. 

f. 50 feet of Type XIX, Class 1, AWG 20 wire. 

9. 50 feet of Type XXII, Class 1, AWG 20 wire. 

SUPPLILR QUALITY CONTROL 

Unless otherwise specified, samples of sufficient length shall be solocted at random 
f r o m  each inspection lot of finished v i m  or cable to provide at least three specimens 
for each of the suppliar tests. An inspection lot shall be defined as one manufacturinq 
lot, not to exceed 100,000 feet. A manufacturing lot shall bo defined as each type, 
class and size of wire o r  cable produced in one continuous operation, under the same 
conditions, and on the same equiplent. 

SUPPLIER INSPECTION TEST 

The Supplier Inspection tests shall consist of the tests as indicated in Table XXI, and 
detailed in Sections 4.5 and 7. 

SUPPLIER INSPECTION TEST REPORTS 

Each shipment of finished wire o r  cable shall be accompanied by a test roport identified 
by lot number and purchase order number. 
the purchaser, attention of buyer whose name appears on the purchase order, on or before 
the day of each shlplent. 

A duplicate of this report shall be mailed to 

The report shall include the fOlloWh3 items: 
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5.5.2 (Co n t  i nued) 

a. D e t a i l  t he  average p roduc t ion  weight ( o r  w e i g h t s ) ,  determined f o r  t h e  s u p p l i e r ' s  
i n s p e c t i o n  l o t  ( l o t s )  o f  f i n i s h e d  w i r e  o r  c a b l e  from w h i c h  t h i s  sh ipnen t  was  t a k e n ,  
i n  pounds per 1000 f e e t .  

b. C e r t i f i c a t i o n  t h a t  t h e  f i n i s h e d  wi re  or c a b l e  h a s  been manufactured in  accordance 
with t h e  r equ i r emen t s  o f  t h i s  s p e c i f i c a t i o n  and t h a t  t h e  s u p p l i e r ' s  i n s p e s t i o n  l o t  
( o r  l o t s )  of w i re  and c a b l e  from which t h i s  s h i p t e n t  was taken has  s u c c e s s f u l l y  
passed t h e  s u p p l i e r  tests. 

c. Cons t ruc t ion  d e t a i l s ,  i .e., d u a l  e x t r u s i o n ,  b r a i d e d  s i n g l e  e x t r u s i o n ,  e t c .  

d.  V e r i f i c a t i o n  t h a t  l e n g t h s  supp l i ed  a r e  per  s p e c i f i c a t i o n .  

e. Q u a n t i t a t i v e  r e su l t s  o f  a l l  i n s p e c t i o n  tests. 

The manufacturer  s h a l l  keep t h e  q u a n t i t a t i v e  r e su l t s  o f  a l l  i n s p e c t i o n  tests on f i l e  and 
a v a i l a b l e  to au tho r i zed  r e p r e s e n t a t i v e  of  t h e  b e i n g  Company f o r  two y e a r s  a f t e r  
d e l i v e r y  of  t h e  f i n i s h e d  wire o r  c a b l e .  

5.  fi 

5.7 

D. 

i .  1 

i.2 

i .3  

PRODUCT APPROVAL 

Approval g ran ted  to  t h i s  s p e c i f i c a t i o n  w i l l  be  c o n t i n g e n t  upon t h e  fol lowing cond i t ions :  

a .  A manufacturer  s h a l l  be prepared t o  produce a11  Types, C l a s s e s  and S i z e s  of wire 

b. After i n i t i a l  a p p r o v a l ,  changes  i n  d e s i g n ,  m a t e r i a l ,  c o n s t r u c t i o n  c o n f i g u r a t i o n  or 

and c a b l e  approved t o  t h i s  s p e c i f i c a t i o n .  

manufacturing methods s h a l l  n o t  be  made wi thou t  w r i t t e n  approval  from t h e  using 
Company Engineering Department o f  The Boeing Company. 

c o n s t r u c t i o n s  which have been g r a n t e d  q u a l i f i c a t i o n  approva l .  Each manufacturer  
can supply o n l y  t h o s e  c o n s t r u c t i o n s  f o r  which t h e  manufacturer  is l i s t e d  i n  t h e  
QPL, and which a r e  d e s c r i b e d  i n  d e t a i l  i n  t h e  QPL Q u a l i f i e d  Supp l i e r  Sheets .  

d .  Dev ia t ions  from t h e  r equ i r emen t s  of  t h i s  s p e c i f i c a t i o n  wi thou t  p r i o r  w r i t t e n  

c. Each manufacturer  w i l l  be l i s t e d  i n  t h e  QPL a s  approved to  supply o n l y  those 

a u t h o r i z a t i o n  from e a c h  o f  t h e  using Company Engineer ing Departments of The Boeing 
Company, s h a l l  be cause  f o r  r e j e c t i o n  of w i r e  and c a b l e ,  and removal of  a vendor 's  
name a s  an approved aource. 

QUALIFIED PARTS LIST (QPL) 

Each s u p p l i e r  whose p roduc t s  have been proven t o  s a t i s f y  a l l  of  t h e  requirements  h e r e i n  
w i l l  b e  added t o  t h e  QPL. When t h e  s u p p l i e r  is added, a two d i g i t  Q u a l i f i e d  Supp l i e r  
Shee t  (QSS)  n m b e r  w i l l  be a s s igned  governing t h e  p a r t i c u l a r  c o n s t r u c t i o n  which has  been 
q u a l i f i e d .  This QSS number w i l l  be used by  t h e  manufac tu re r  a s  part of  t h e  wi re  
i d e n t i f i c a t i o n  code (see parag raphs  8.1 and 8.2) .  The QSS number w i l l  a l s o  be assigned 
t o  a set o f  drawings c o n t a i n i n g  t h e  in fo rma t ion  d e s c r i b e d  i n  S e c t i o n  5.5.2.c. These 
d rawings  w i l l  become a p a r t  o f  t h e  QPL, and s h a l l  be t h e  r equ i r emen t s  a g a i n s t  which 
Vi sua l  and Dimensional Lrppect ion s h a l l  be  conducted.  

PURCHASER ACCEPTANCE 

R E C E I V I N G  INSPECTION TESTS 

Random samples o f  each  Type, C l a s s  and S i z e  s h a l l  be  s e l e c t e d  from each s u p p l i e r ' s  
product ion wire sh ipnen t .  Each sample s h a l l  be  o f  s u f f i c i e n t  l e n g t h  t o  conduct a l l  
accep tance  tests.  

"lie purchaser  w i l l  s u b j e c t  each  s u p p l i e r  manufac tu r ing  l o t  o f  w i re  or c a b l e  received 
w i t h i n  a s h i p e n t  to  tho Vi sua l  and Dimensional tes t  of  S e c t i o n  7.3.3. I f  t h e  p roduc t  
r ece ived  eap,oys a .Polyimide Topcoat,. t h e  Polyimide Cute test of S e c t i o n  7.1.21 is 
a l s o  r equ i r ed .  Rowever, t h i s  polyimide c u r e  test may be  conducted on a sampling b a s i s  
a t  t h e  d i s c r e t i o n  of  q u a l i t y  Con t ro l .  The pu rchase r  may subject s a i d  wi re  o r  cab le  to  
any t e s t  l i s t e d  i n  Table XX,  i f  deemed n e c e s s a r y  by Q u a l i t y  C o n t r o l ,  t o  a s s u r e  t h a t  t h e  
m a t e r i a l  meets t h e  r equ i r emen t s  o f  t h i s  s p e c i f i c a t i o n .  

SOURCE INSPECTION 

When buyer elects t o  perform i n s p e c t i o n  a t  t h e  s u p p l i e r ' s  f a c i l i t y ,  paragraph 6.1 is 
o p t i o n a l .  

ACCEPTANCE, REJECTION AND RETEST 

F a i l u r e  o f  any t e s t  speclmm t o  pass  t h e  r equ i r emen t s  o f  a s p e c i f i e d  t e s t  s h a l l  be c a u s e  
f o r  r e j e c t i o n  o f  t h a t  t y p e ,  c l a s s  o r  s i z e  o f  wire o r  c a b l e  con ta ined  i n  t h e  s p e c i f i c  
s h i p n e n t .  Action i n  c a s e  of f a i l u r e  s h a l l  be i n  accordance wi th  MIL-STD-105. 

BMS U-MC 

PAGE 2 



7. TEST METHOD 

D 
WIZE SIZE WIRE MANDREL DIAMETER 

Am;  TYPE INCH 

24  V 0.5 

A l l  samples o f  wire and c a b l e  s h a l l  be examined c a r e f u l l y  t o  d e t e r a i n e  conformance t o  
t h i s  s p e c i f i c a t i o n .  

NOTE: All tests w i l l  be conducted a t  an ambient t empera tu re  of  23 2 3C u n l e s s  o t h e r w i s e  
s t a t e d  i n  t h e  s p e c i f i c  t e s t  methods. 

WEIGET 
POUNDS 

0.5 

7.1 DESIGN AND PERFORMANCE 

20 

1 4  

0 

1 /o 

7.1.1 ACCELERATED AGING AND LIFE CYCLE 

V I 1 1  0.75 2.0 

V I 1 1  1.00 3.0 

V I  X I  3.0 4.0 

V I 1 1  8.0 6.0 

7.1.1.1 L i f e  Cycle 

7.1.1.1.1 F in i shed  Wire 

One inch of  t h e  i n s u l a t i o n  s h a l l  be removed from each end of a 24 inch  sample of  t h e  
f i n i s h e d  wire. The c e n t r a l  po r t ion  o f  t h e  specimen s h a l l  t hen  be b e n t  a t  l e a s t  halfway 
around a c y l i n d r i c a l  mandrel having a diameter  a s  s p e c i f i e d  i n  Table X. Each end o f  t h e  
conductor  s h a l l  be loaded i n  such a manner t h a t  t h e  p o r t i o n  of t h e  i n s u l a t i o ' n  between 
t h e  conductor  and mandrel is under compression wh i l e  t h e  conductor  is under t h e  t e n s i o n  
s p e c i f i e d  in  Table X. Specimens of s u i t a b l e  l e n g t h  s h a l l  be suspended h o r i z o n t a l l y  and 
he ld  t a u t  over  mandrels  and weights  o f  Table X such t h a t  a minimum h o r i z o n t a l  l e n g t h  of  
18 inches  is a t t a i n e d .  These specimens so prepared s h a l l  be placed i n  an  a i r  
c i r c u l a t i n g  oven. The v e l o c i t y  of  a i r  p a s t  t h e  specimen (measured a t  room t empera tu re )  
s h a l l  be between 100 and 200 feet  pe r  minute. The oven s h a l l  be a d j u s t e d  such t h a t  t h e  
t empera tu re  c y c l e s  is a s  fol lows:  F i f t e e n  hours  a t  200 + 5C followed by 6 hours  d u r i n g  
which t h e  oven is allowed t o  cool  t o  room temperature  ( 2 3  + 32). This c y c l e  w i l l  t h e n  
be repeated u n t i l  a t o t a l  of  8 cycles (168 hours)  have been completed.  A f t e r  comple t ion  
o f  t h e  a i r  oven c o n d i t i o n i n g ,  t h e  specimen s h a l l  be coo led  t o  a t empera tu re  of 23 5 5C 
w i t h i n  a pe r iod  of  one hour. When c o o l ,  t h e  wire s h a l l  be r e l i e v e d  of  t e n s i o n ,  removed 
from t h e  mandrel,  and s t r a i g h t e n e d  a s  a p p l i c a b l e .  The specimans shall t hen  be s u b j e c t e d  
to the W e t  Dielectric t e a t  desc r ibed  i n  S e c t i o n  7.1.11. 

7.1.1.1.2 F ln i shed  Cable 

20 XVI 1.00 3.0 I XVI I 1.25 I 3.5 I 
Cor h o r i z o n t a l  tests a one inch mandrel may be  
used f o r  a11 wire sizes. 

R 
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W I R E  SIZE 

7.1.1.2 A c c e l e r a t e d  Aginp  

7.1.1.2.1 F i n i s h e d  Wire and  C a b l e  

MANDREL DIARETER TEST LOAD 
W I R E  TYPE INCH mxmm POUNDS 

7.1.2 

7.1.3 

7.1.3.1 

7.1.3.2 

4 

P r e p a r e  s p e c i m e n s  a n d  p l a c e  i n  a n  a i r  c i r c u l a t i n g  oven  a s  i n  S e c t i o n  7.1.1.1.1 and 
7.1.1.1.2. C o n d i t i o n  t h e  s p e c i m e n s  a t  250 + 3C f o r  a p e r i o d  o f  s e v e n  h o u r s .  A f t e r  
c o n d i t i o n i n g  is c o m p l e t e ,  c o a l  t h e  s p e c i m e n s  t o  room t e m p e r a t u r e  w i t h i n  a one  hour  
p e r i o d .  Wrap t h e  c a b l e  s p e c i m e n s  a r o u n d  a 2 5 X  m a n d r e l  a minimum o f  180 d e g r e e s .  
I n s p e c t  a l l  s p e c i m e n s  f o r  c r a c k s  ( f l e x i n g  a s  r e q u i r e d ) .  Each s p e c i m e n  s h a l l  t h e n  
p a s s  t h e  Wet D i e l e c t r i c  t e s t  of  S e c t i o n  7.1.11. 

BLOCKING 

One end o f  a p i e c e  of f i n i s h e d  w i r e ,  o f  s u f f i c i e n t  l e n g t h  t o  p e r f o r m  t h e  t e s t ,  s h a l l  b e  
a f f i x e d  t o  a m e t a l  s p o o l  w i t h  a b a r r e l  d i a m e t e r  4.0 i n c h e s  f o r  AWG 26 t h r u  1 0  and 9.5 
i n c h e s  f o r  AWC 8 t h r u  4/0. The w i r e  s h a l l  t h e n  b e  wound h e l i c a l l y  on  t h e  s p o o l  f o r  a t  
l e a s t  t h r e e  t u r n s ,  w i t h  t h e  s u c c e e d i n g  t u r n s  i n  c l o s e  c o n t a c t  w i t h  o n e  a n o t h e r .  The 
t e n s i o n  f o r  w i n d i n g  s h a l l  be  e q u a l  t o  t h e  t e s t  l o a d  s p e c i f i e d  i n  T a b l e  X I .  

The winding  s h a l l  be c o n t i n u e d  u n t i l  t h e r e  a r e  a t  l e a s t  t h r e e  c l o s e l y - w u n d  l a y e r s  o f  
s u c h  h e l i c a l  t u r n s  on  t h e  s p o o l .  The f r e e  end  o f  t h e  wire s h a l l  t h e n  be  a f f i x e d  t o  t h e  
s 001 so a s  t o  p r e v e n t  unwinding  or l o o s e n i n g  o f  t h e  t u r n s  or l a y e r s  and  t h e  s p o o l  a n d  
wrre s h a l l  be  p l a c e d  f o r  24 h o u r s  i n  a n  a i r  c i r c u l a t i n g  o v e n  a t  200 + 5C.  The v e l o c i t y  
o f  a i r  p a s t  t h e  s p e c i m e n  (measured  a t  room t e m p e r a t u r e )  s h a l l  b e  b e t c e e n  100  and 200 
f ee t  per minute .  A t  t h e  end o f  t h e  24 h o u r  p e r i o d ,  t h e  spool and wire  s h a l l  be  removed 
f rom t h e  oven  and a l l o w e d  t o  c o o l  t o  room t e m p e r a t u r e .  A f t e r  c o o l i n g ,  t h e  wire  s h a l l  b e  
unwound m a n u a l l y ,  w h i l e  b e i n g  examined  f o r  e v i d e n c e  o f  b l o c k i n g  o f  a d j a c e n t  t u r n s  or 
l a y e r s .  B l o c k i n g  s h a l l  c o n s i s t  o f  the  t r a n s f e r  of i n s u l a t i o n ,  j a c k e t  m a t e r i a l ,  o r  
t o p c o a t ,  a s  a p p l i c a b l e ,  f rom o n e  t u r n  or l a y e r  t o  a n o t h e r .  The s a m p l e s  s h a l l  be 
s u b j e c t e d  t o  t h e  W e t  Dielectric t e s t  of S e c t i o n  7.1.11 f o l l o w e d  by t h e  I n s u l a t i o n  
R e s i s t a n c e  test of S e c t i o n  7.1.18. 

COLD BEND 

2 1  

20 

1 4  

8 

1 /o 

F i n i s h e d  Wire 

V 1.00 3 

V I 1 1  1.00 4 

V I 1 1  1 .25  5 

V I 1 1  3.00 6 

V I 1 1  10.00 1 5  

One end o f  a p r e v i o u s l y  untested wire s p e c i m e n  of s u i t a b l e  l e n g t h  s h a l l  b e  s e c u r e d  t o  a 
m a n d r e l  i n  a c o l d  chamber  and t h e  o t h e r  end  to t h e  l o a d  w e i g h t  s p e c i f i e d  i n  Table  X I .  
The spec imen o f  wire and t h e  m a n d r e l  s h a l l  b e  c o n d i t i o n e d  a t  -65 + 2C for  Lour h o u r s .  
A t  t h e  end  o f  t h i s  p e r i o d  and  w h i l e  b o t h  m a n d r e l  and  spec imen a r e - s t i l l  a t  t h i s  l o w  
t e m p e r a t u r e ,  t h e  spec imen s h a l l  b e  wrapped  f o r  t w o  t u r n s  a r o u n d  t h e  mandre l  w i t h o u t  
o p e n i n g  t h e  chamber .  
RPH. A r e v o l v i n g  m a n d r e l  o p e r a t i n g  e x t e r n a l l y  f rom t h e  chamber  s h a l l  be used .  A t  t h e  
c o m p l e t i o n  o f  t h i s  tes t ,  t h e  s p e c i m e n  s h a l l  b e  removed f rom t h e  c o l d  box and  from t h e  
m a n d r e l  w i t h o u t  s t r a i g h t e n i n g .  The i n s u l a t i o n  s h a l l  b e  removed f o r  a d i s t a n c e  of o n e  
i n c h  from e a c h  end  o f  t h e  s p e c i m e n ,  and t h e  s p e c i m e n  s h a l l  be  s u b j e c t e d  t o  t h e  Wet 
Dielectric test a s  s p e c i f i e d  i n  S e c t i o n  7.1.11. 

The b e n d i n g  s h a l l  be a c c o m p l i s h e d  a t  a u n i f o r m  r a t e  o f  s p e e d  o f  2 

F i n i s h e d  Cable 

I 20 I XVI 1 .2s  I 5.0 

I 1 4  I XVI I 1.50 I 5.5 I 
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7.1.4 

7.1.  5 

7.1.6 

7.1.7 

7.1.7.1 

7.1.7.2 

CONCENTRICITY 

The p e r c e n t  c o n c e n t r i c i t y  o f  t h e  i n s u l a t i o n  o f  t h e  f i n i s h e d  w i r e  or c a b l e  j a c k e t  s h a l l  
b e  d e f i n e d  a s  t h e  r a t i o  o f  t h e  minimum w a l l  t h i c k n e s s  t o  t h e  maximum wall t h i c k n e s s .  
A l l  w a l l - t h i c k n e s s  measurements  s h a l l  be d e t e r m i n e d  under  s u i t a b l e  m a g n i f i c a t i o n .  The 
w a l l  t h i c k n e s s  is t h e  r a d i a l  d i s t a n c e  between t h e  o u t e r  rim o f  t h e  i n s u l a t i o n  and t h e  
o u t e r m o s t  rim o f  t h e  o u t e r m o s t  s t r a n d  o f  t h e  c o n d u c t o r .  J a c k e t  w a l l  t h i c k n e s s  s h a l l  be  
t h e  r a d i a l  d i s t a n c e  be tween t h e  o u t e r  rim o f  t h e  j a c k e t  and t h e  o u t e r m o s t  r im of  t h e  
o u t e r m o s t  s h i e l d  s t r a n d  o r  component w i r e .  

CONDUCTOR DIRECT CURRENT RESISTANCE 

The d i r e c t - c u r r e n t  r e s i s t a n c e  o f  t h e  c o n d u c t o r  s h a l l  be  measured  f o r  c o m p l i a n c e  w i t h  
T a b l e  I1 o f  t h i s  s p e c i f i c a t i o n  u s i n g  Method 6021 o f  FED-STD-228 t o  f o u r  S i g n i f i c a n t  
f i g u r e s .  The wire s h a l l  b e  t e s t e d  d r y .  

CONDUCTOR ELONGATION AND TENSILE STRENGTH 

a .  E l o n g a t i o n  and t e n s i l e  s t r e n g t h  tests s h a l l  be  per formed on i n d i v i d u a l  s t r a n d s  
t a k e n  from t h e  c o n d u c t o r s  of f i n i s h e d  w i r e  i n  a c c o r d a n c e  w i t h  Method 3211 of  
FED-STD-228 u s i n g  a 12-inch spec imen l e n g t h ,  10-inch bench marks ,  a n d  a 10- inch  
i n i t i a l  jaw s e p a r a t i o n .  S o f t  a n n e a l e d  c o p p e r  s h a l l  b e  p u l l e d  a t  10 i n c h e s  p e r  
m i n u t e ;  h i g h - s t r e n g h  c o p p e r  a l l o y  s h a l l  b e  p u l l e d  a t  t w o  i n c h e s  p e r  a i n u t e .  

b. S i z e  22 and S m a l l e r  

In  c a s e  o f  f a i l u r e  t o  aeet t h e  r e q u i r e d  e l o n g a t i o n ,  s i z e  22 a n d  s m a l l e r  may b e  
p u l l e d  a s  a whole  c o n d u c t o r .  The e l o n g a t i o n  and  t e n s i l e  s t r e n g t h  s h a l l  b e  
c a l c u l a t e d  from t h e  v a l u e s  r e c o r d e d  when t h e  f i r s t  s t r a n d  o f  t h e  whole  c o n d u c t o r  
b r e a k s .  

CURRENT OVERLOAD 

S i n g l e  Wire 

Remove one  h a l f  i n c h  of  t h e  i n s u l a t i o n  from t h e  e n d s  of a two f o o t  long wire spec imen 
and  suspend t h e  s p e c i m e n  h o r i z o n t a l l y  w i t h  no  v i s i b l e  s a g .  A t t a c h  c u r r e n t  l e a d s  t o  t h e  
u n i n s u l a t e d  e n d s  and  a p p l y  c u r r e n t  t o  t h e  r e s p e c t i v e  s p e c i m e n ,  as  l i s t e d  in T a b l e  X I I ,  
f o r  f i v e  m i n u t e s .  V i s u a l  e x a m i n a t i o n  s h a l l  b e  r e c o r d e d  d u r i n g  t h e  tes t  a n d  a f t e r  t h e  
spec imen h a s  s t a b i l i z e d  a t  room t e m p e r a t u r e .  

Immedia te ly  f o l l o w i n g  t h e  e x a m i n a t i o n  and b e f o r e  d i s m a n t l i n g  t h e  t e s t  s e t - u p ,  s u b j e c t  
t h e  specimen to a p o s t  d i e l e c t r i c  tes t .  me d i e l e c t r i c  test j i g  is i l l u s t r a t e d  i n  
F i g u r e  25. P l a c e  t h e  bot tom c o n t a c t  p l a t e  under  t h e  wire and  make c o n t a c t  a t  t h e  a r e a  
w i t h  maximum d e f o r m a t i o n  or w i t h  t h e  c e n t e r  1 2  i n c h  o f  t h e  spec imen.  The u p p e r  c o n t a c t  
p l a t e  s h a l l  b e  p l a c e d  on t o p  o f  t h e  specimen.  d i r e c t l y  o v e r  t h e  b o t t o m  p l a t e .  B e  
c e r t a i n  t h a t  b o t h  p l a t e s  make p o s i t i v e  contact w i t h  t h e  wire. The v o l t a g e  s h a l l  be  
i n c r e a s e d  from z e r o  t o  t h e  v o l t a g e  s p e c i f i e d  in T a b l e  X I 1  a t  a u n i f o r m  r a t e  o f  500  
v o l t s / s e c o n d  and m a i n t a i n e d  f o r  o n e  minute .  C o n c e n t r i c i t y ,  a s  d e f i n e d  i n  S e c t i o n  7.1.4, 
s h a l l  b e  checked  a t  t h e  c e n t e r  and  a t  p o i n t s  two i n c h e s  e a c h  s i d e  o f  c e n t e r  f o r  e a c h  
s i n g l e  wire spec imen.  

B u n d l e s  

Seven ,  t w o  f o o t  l o n g  w i r e s  o f  e a c h  q u a l i f i c a t i o n  s i z e  s h a l l  b e  a s s e m b l e d  t o  form a 
b u n d l e  c o n s i s t i n g  o f  a c e n t e r  core wire w i t h  six p a r a l l e l  wires s u r o u n d i n g  i t .  hro 
power s u p p l i e s  s h a l l  b e  used  t o  s u p p l y  t h e  test c u r r e n t ;  o n e  f o r  t h e  core wire  and  t h e  
o t h e r  f o r  t h e  o u t e r  w i r e s .  Apply c u r r e n t  t o  t h e  s i x  o u t e r  wires p e r  T a b l e  X I 1  u n t i l  t h e  
t e m p e r a t u r e  h a s  s t a b i l i z e d .  With t h e  o t h e r  wires  s t i l l  e n e r g i z e d ,  a p p l y  t h e  a p p l i c a b l e  
o v e r l o a d  c u r r e n t  t o  t h e  c e n t e r  wire. M a i n t a i n  c u r r e n t  f l o w  f o r  a p e r i o d  o f  f i v e  
m i n u t e s .  A f t e r  t h e  c u r r e n t  t e s t ,  s u b m i t  t h e  b u n d l e  t o  a Dry Dielectric tes t  p e r  S e c t i o n  
7.1.10. 
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7.1.7.1 ( C o n t i n u e d )  

TABLE X I 1  

1.1.8 

W I R E  
SIZE 

~ 

24 

20 

1 4  

8 

1 /o 
20 

1 4  

WIRE 
TYPE 

V 

V I 1 1  

V I 1 1  

V I 1 1  

V I 1 1  

XVI 

XVI 

C U R R E h  

AMPERES APPLIED 
TO SINGLE (CORE) 

WIRES 

1 2  

3 3  

70 

220 

730 

33 

70 

AMPERES APPLIED TO 
OUTER WIRES I N  A 

BUNDLES 

4.0 

7.5 

17.0 

46.0 

150.0 

7.5 

17.0 

POST 
DIELECTRIC 
WITHSTAND 

1 W I N  B VAC 

600 

600 

1 0 0 0  

1 5 0 0  

1500 

1 0 0 0  

1 5 0 0  

DEFORMATION TEST 

The d e f o r m a t i o n  test s h a l l  be  c o n d u c t e d  a t  5 0  2 3C, and 150  5 3C u s i n g  a t e s t  d e v i c e  as 
s u g g e s t e d  i n  F i g u r e  26. 

a .  

b. 

C.  

d .  

e. 

f .  

Length  of spec imen s h a l l  be  l o n g  enough f o r  c o n d u c t o r  i s o l a t i o n  f rom t h e  ground.  

The w e i g h t  ( i n c l u d i n g  t h e  moving p a r t s  of t h e  t es t  a s s e m b l y )  a p p l i e d  t o  t h e  wire 
s h a l l  b e  a s  s p e c i f i e d  i n  T a b l e  X I I I .  

The d i a m e t e r  o f  t h e  h a r d e n e d  s teel  m a n d r e l  s h a l l  b e  t h e  same a s  t h e  d i a m e t e r  of 
t h e  test spec imen p l u s  or minus  -005 i n c h .  

The d i e l e c t r i c  w i t h s t a n d  a f t e r  one m i n u t e ,  and d e f o r m a t i o n  measurement  s h a l l  be  
made a f t e r  15 m i n u u s  i m p r e s s i o n  t i m e  a t  e a c h  s p e c i f i e d  t e m p e r a t u r e .  

The tes ter  may be p l a c e d  in an oven or t h e  t e s t  t e m p e r a t u r e  may b e  m a i n t a i n e d  w i t h  
a p o r t a b l e  s o u r c e ,  a s  shown in C'igure 26. 

D e f o r m a t i o n  s h a l l  be d e f i n e d  a s  t h e  d i f f e r e n c e  between t h e  i n i t i a l  and f i n a l  d i a l  
i n d i c a t o r  r e a d i n g  when e x p r e s s e d  a s  a p e r c e n t a g e  of t h e  o r i g i n a l .  
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.l. 9 

-1.9.1 

TYPE 

V 

V I 1 1  

V I 1 1  

V I 1 1  

V I 1 1  

XVI 

XVI  

(Continued ) 

WEIGHT, POUNDS 

3 

5 

8 

15 

15 

6 . 5  

9.5 

WIRE SIZE 

2 4  

20 

1 4  

0 

1 /o 
20 

14 

IMPULSE DIELECTRIC 

T e s t  Equipment 

The e l e c t r o d e  head through which t h e  w i r e  or c a b l e  is passed i n  t h e  impulse d i e l e c t r i c  
test s h a l l  be of  a s u i t a b l e  bead-chain c o n s t r u c t i o n  (F igu re  2 3 )  such t h a t  t h e  e l e c t r o d e  
w i l l  g i v e  i n t i m a t e  m e t a l l i c  c o n t a c t  with p r a c t i c a l l y  a l l  of t h e  w i r e  or c a b l e  su r face .  
The c h a r a c t e r i s t i c s  of t h e  t e s t  impulse and of  t h e  equipment a u x i l i a r y  t o  t h e  e l e c t r o d e  
head s h a l l  be as fol lows:  

a.  

b. 

E. 

d. 

The waveform of t h e  v o l t a g e  s u p p l i e d  to  t h e  e l e c t r o d e  head s h a l l  c o n s i s t  of a 
n e g a t i v e  pu l se ,  t h e  peak magnitude of which s h a l l  be a s  s p e c i f i e d  f o r  t h e  wire o r  
c a b l e  under t es t ,  followed by a damped o s c i l l a t i o n .  Unless  o t h e r w i s e  s p e c i f i e d ,  
t h e  peak impulse v o l t a g e  s h a l l  be  8.0 Rv f o r  AK; 26 t h r u  10 ,  1 2  Kv f o r  AWG 8 t h r u  
4/0, and 6.0 Kv f o r  cable .  The r ise  time of t h e  n e g a t i v e  impulse wave f r o n t  from 
z e r o  magnitude t o  90 p e r c e n t  o f  t h e  s p e c i f i e d  peak v o l t a g e  s h a l l  be n o t  more than  
75 microseconds.  The peak va lue  of  t h e  f i r s t  p o s i t i v e  ove r shoo t  and each of  t h e  
subsequent  damped o s c i l l a t i o n s  s h a l l  be s m a l l e r  t han  t h e  i n i t i a l  n e g a t i v e  pulse .  
The time dur ing  which each p u l s e  and accompanying damped o s c i l l a t i o n  ( p o s i t i v e  and 
n e g a t i v e )  remains a t  an a b s o l u t e  p o t e n t i a l  of EO percen t  or g r e a t e r  o f  t h e  
s p e c i f i e d  peak v o l t a g e  s h a l l  be 20 t o  100 microseconds. The p u l s e  r e p e t i t i o n  r a t e  
s h a l l  be 200 t o  250 p u l s e s  per second, i n c l u s i v e .  Except f o r  t h e  f i n a l  peak 
v o l t a g e  ad justment ,  conformity t o  t h e s e  t e s t  impulse parameters  s h a l l  be  determined 
wi th  no c a p a c i t i v e  load impressed upon t h e  e l e c t r o d e .  

C a p a c i t i v e  Tolerance 

The t o l e r a n c e  of t h e  equipment t o  change i n  c a p a c i t i v e  load s h a l l  be such t h a t  t h e  
peak o u t p u t  v o l t a g e  s h a l l  n o t  be  reduced by more than 1 2  p e r c e n t  i n  t h e  even t  of an 
i n c r e a s e  of c a p a c i t i v e  load ,  between e l e c t r o d e  and ground, from an i n i t i a l  load o f  
12.5 p i c o f a r a d s  per  i nch  t o  25 p i c o f a r d s  per  inch of e l e c t r o d e  l e n g t h .  

Instrument  Voltmotar 

Connected t o  t h e  e l e c t r o d e  head, t h e r e  s h a l l  be a peak  r ead ing  v o l t m e t e r  indicating 
c o n t i n u a l l y  t h e  p o t e n t i a l  of t h e  e l e c t r o d e .  The vo l tme te r  s h a l l  show f u l l  
d e f l e c t i o n  a t  a p o t e n t i a l  n o t  exceeding 1 5  Kv, and s h a l l  have an  accu racy  of 2 4 
pe rcon t  a t  t h e  s p e c i f i e d  tes t  impulse p o t e n t i a l .  

I r i l u r e  Detection C i r c u l t  

There s h a l l  be a f a i l u r c . d e t e c t i o n  c i r cu i t  t o  g i v e  a v i s i b l e  o r  a u d i b l e  i n d i c a t i o n  
of  i n s u l a t i o n  f a i l u r e ,  a u t o m a t i c a l l y  de-energize t h e  e l e c t r o d e  head, and s t o p  
p r o g r e s s  of  t h e  w i r e  or c a b l e  through t h e  e l e c t r o d e .  The f a i l u r e  d e t e c t i o n  c i r c u i t  
s h a l l  be s u f f i c i e n t l y  s e n s i t i v e  t o  i n d i c a t e  a f a u l t  a t  7 5  p e r c e n t  o f  t h e  s p e c i f i e d  
test v o l t a g e  when t h e  e l e c t r o d e  is a rced  t o  ground through a 20 kilohm r e s i s t o r ,  
and s h a l l  be  capable  of d e t e c t i n g  a f a u l t  which l a s t s  f o r  t h e  d u r a t i o n  o f  on ly  one 
impulse. 
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RINIATURE BEAD-CHAIW ELECTMIDE H E M  FOR IMWLSE DIELECTRIC TEST 

F I W L  27 



7.1.9.2 

7.1.9.3 

7.1.10 

7.1.11 

7.1.12 

7.1.12.1 

7.1.12.2 

C a l i b r a t i o n  o f  Equipment  

The i n s t r u m e n t  v o l t m e t e r  s h a l l  be c a l i b r a t e d  by compar ison  w i t h  a n  e x t e r n a l  s t a n d a r d  
v o l t m e t e r  c a p a b l e  o f  d e t e c t i n g  t h e  peak p o t e n t i a l  a t  t h e  e l e c t r o d e  head w i t h  or w i t h o u t  
a u x i l i a r y  c i r c u i t r y .  I n  p e r f o r m i n g  t h e  c a l i b r a t i o n ,  t h e  s t a n d a r d  v o l t m e t e r  s h a l l  be  
c o n n e c t e d  t o  o n e  o f  t h e  e l e c t r o d e  b e a d s  d i r e c t l y  or t h r o u g h  a c a i b r a t e d  a t t e n u a t o r  
c i r c u i t .  The impulse  g e n e r a t o r  s h a l l  b e  e n e r g i z e d  and t h e  v o l t a g e  c o n t r o l  o f  t h e  
impulse  g e n e r a t o r  s h a l l  b e  a d j u s t e d  u n t i l  t h e  r e a d i n g  o n  t h e  s t a n d a r d  v o l t m e t e r  is t h e  
s p e c i f i e d  p o t e n t i a l ,  a t  which  p o i n t  t h e  r e a d i n g  on  t h e  i n s t r m e n t  v o l t m e t e r  s h a l l  be  
o b s e r v e d  and r e c o r d e d .  This c a l i b r a t i o n  s h a l l  b e  r e p e a t e d  f o r  e a c h  peak p o t e n t i a l  a t  
which i t  is i n t e n d e d  t o  o p e r a t e  t h e  equipment .  A n  a l t e r n a t i v e  p r o c e d u r e  is by means o f  
a c a l i b r a t e d  o s c i l l o s c o p e  c o n n e c t e d  t o  t h e  e l e c t r o d e  t h r o u g h  a s u i t a b l e  a t t e n u a t o r .  The 
peak magni tude  o f  t h e  n e g a t i v e  p u l s e  c a n  t h e n  be  r e a d  d i r e c t l y  from t h e  waveform 
d i s p l a y .  An o s c i l l o s c o p e  c o n n e c t e d  t o  t h e  e l e c t r o d e  head a t  s u i t a b l e  t e s t  p o i n t s  s h a l l  
a l s o  be  used t o  v e r i f y  conformance  t o  t h e  o t h e r  waveform p a r a m e t e r s  s p e c i f i e d  i n  S e c t i o n  
7.1;9.1.(a) .  

T e s t  P r o c e d u r e  

The f i n i s h e d  wire or c a b l e  s h a l l  b e  t h r e a d e d  t h r o u g h  t h e  e l e c t r o d e  head and t h e  
c o n d u c t o r  or s h i e l d ,  a s  a p p l i c a b l e ,  s h a l l  be  grounded a t  o n e  or b o t h  ends .  The 
e l e c t r o d e  s h a l l  b e  e n e r g i z e d  t o  t h e  s p e c i f i e d  peak p o t e n t i a l ,  and a f t e r  f i n a l  a d j u s t m e n t  
o f  t h e  v o l t a g e  w i t h  wire or c a b l e  i n  t h e  e l e c t r o d e  h e a d ,  t h e  wire o r  c a b l e  s h a l l  be  
p a s s e d  from t h e  pay-of f  spool t h r o u g h  t h e  e l e c t r o d e  and o n t o  t h e  take-up  spool. The 
s p e e d  o f  p a s s a g e  o f  t h e  w i r e  or c a b l e  t h r o u g h  t h e  e l e c t r o d e  s h a l l  be  s u c h  t h a t  t h e  w i r e  
o r  c a b l e  is s u b j e c t e d  t o  n o t  less t h a n  3 nor  more t h a n  100 p u l s e s  a t  any  g i v e n  p o i n t .  
Any d i e l e c t r i c  f a i l u r e s  which o c c u r  s h a l l  b e  c u t  o u t  or marked f o r  l a t e r  removal  a l o n g  
w i t h  a t  l e a s t  two i n c h e s  of wire or c a b l e  on e a c h  s i d e  of t h e  f a i l u r e .  During a l l  parts 
of t h e  t e s t ,  i n c l u d i n g  s t r i n g - u p  of  new l e n g t h s ,  e v e r y  e f f o r t  s h a l l  b e  made t o  t e s t  t h e  
e n t i r e  l e n g t h ,  i n c l u d i n g  e n d s  o f  t h e  w i r e  or c a b l e ,  i n  a c c o r d a n c e  w i t h  t h i s  p r o c e d u r e .  
A l l  e n d s  or o t h e r  p o r t i o n s  o f  t h e  wire or c a b l e  n o t  so t e s t e d  s h a l l  b e  removed 
s u b s e q u e n t  t o  t h e  tes t .  

DRY DIELECTRIC 

F i n i s h e d  c a b l e s  s h a l l  b e  s u b j e c t e d  t o  a minimun p o t e n t i a l  o f  1500 vo l t s  (rms) a p p l i e d  
between e a c h  c o n d u c t o r  and  a l l  o t h e r  c o n d u c t o r s  o f  t h e  c a b l e  c o n n e c t e d  t o g e t h e r .  I f  t h e  
spec imen i n c o r p o r a t e s  a s h i e l d  t h e  p o t e n t i a l  s h a l l  b e  a p p l i e d  between e a c h  c o n d u c t o r  and  
a l l  o t h e r  c o n d u c t o r s  and  t h e  s h i e l d  connec ted  t o g e t h e r .  The p o t e n t i a l  s h a l l  be  a p p l i e d  
w i t h  room t e m p e r a t u r e  a t  23 5 3C f o r  o n e  m i n u t e  w i t h o u t  d i e l e c t r i c  breakdown. 

WET DIELECTRIC 

The t es t  spec imen s h a l l  be immersed i n  a . f i v e  p e r c e n t  s a l i n e  s o l u t i o n  a t  a t e m p e r a t u r e  
o f  23 + 3C f o r  f o u r  h o u r s .  The e n d s  o f  t h e  i n d i v i d u a l  i n s u l a t e d  wires s h a l l  e x t e n d  a t  
l e a s t  3 i x  i n c h e s  ( f o u r  i n c h e s  f o r  s h o r t  s p e c i m e n s ) ,  a b o v e  t h e  l e v e l  of t h e  l i q u i d .  A t  
t h e  end o f  t h i s  c o n d i t i o n i n g  p e r i o d ,  t h e  s p e c i f i e d  p o t e n t i a l  o f  2500 v o l t s  (ms) s h a l l  
be a p p l i e d  f o r  one  m i n u t e  be tween t h e  c o n d u c t o r  or s h i e l d  ( a s  a p p l i c a b l e )  and t h e  
e l e c t r o d e  i n  t h e  s o l u t i o n .  

DYNAMIC CUT-THROUGH 

T e s t i n g  A p p a r a t u s  

The dynamic c u t - t h r o u g h  test s h a l l  b e  performed u s i n g  a t e n s i l e  tester o p e r a t i n g  in  a 
c o m p r e s s i o n  m o d e .  The tester s h a l l  b e  equipped  w i t h  a c h a r t  r e c o r d e r  which s h a l l  b e  
s u i t a b l e  f o r  r e c o r d i n g  the  f o r c e  n e c e s s a r y  t o  f o r c e  a t u n g s t e n  c a r b i d e  e d g e ,  as s h o w  i n  
F i g u r e  28, t h r o u g h  t h e  i n a u l a t i o n  o f  a f i n i s h e d  wire spec imen.  The tester s h a l l  a l s o  b e  
e q u i p p e d  w i t h  a chamber ,  which  w i l l  a l low t h e  test t o  b e  per formed a t  e l e v a t e d  
t e m p e r a t u r e s ,  and  a 1 2 - v o l t  d e t e c t i o n  c i r c u i t  d e s i g n e d  t o  s t o p  t h e  tester when t h e  
t u n s t e n  c a r b i d e  edge c u t s  t h r o u g h  t h e  wire i n s u l a t i o n  and c o n t a c t s  t h e  c o n d u c t o r .  

T e s t i n g  P r o c e d u r e  

The test shall b a  c o n d u c t e d  a t  t e m p e r a t u r e s  o t  23 + 3C and  150 + 3C. One i n c h  o f  
h a u l a t i o n  s h a l l  b e  removed from o n e  end of  t h e  f i n i s h e d  wire szec imen.  The c u t t i n g  
e d g e  s h a l l  be moved t h r o u g h  t h e  i n s u l a t i o n  a t  a c o n s t a n t  r a t e  of 0 . 5  i n c h  per m i n u t e  
u n t i l  c o n t a c t  w i t h  c o n d u c t o r  occurs. Four tests s h a l l  be  per formed on  e a c h  spec imen.  
The specimen s h a l l  be  moved forward  one i n c h ,  m i n i m m ,  and  r o t a t e d  c l o c k w i s e  90 d e g r e e s  
between e a c h  test. The c u t - t h r o u g h  f o r c e  s h a l l  b e  t h e  a v e r a g e  OE t h e  Eout tests. 
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?. 1 . 1 3  

1.1.13.1 

'-1.13.2 

PIAMPIABILITY 

6 0  D e g r e e  T e s t  

The tes t  spec imen s h a l l  be  2 4  i n c h e s  i n  l e n g t h  and  s h a l l  be  marked 8 i n c h e s  from t h e  
l o w e r  end t o  i n d i c a t e  t h e  c e n t r a l  p o i n t  f o r  f lame a p p l i c a t i o n .  The spec imen s h a l l  b e  
p l a c e d  a t  an a n g l e  o f  60 d e g r e e s  w i t h  t h e  h o r i z o n t a l  w i t h i n  a chamber a s  d e s c r i b e d  i n  
F e d e r a l  A v i a t i o n  R e g u l a t i o n  P a r t  25.1359. The spec imen s h a l l  be p a r a l l e l  t o  and 
a p p r o x i m a t e l y  s i x  i n c h e s  from t h e  f r o n t  of t h e  chamber .  Ihe upper  end o f  t h e  spec imen 
s h a l l  p a s s  o v e r  a p u l l e y  and s h a l l  have  a w e i g h t  a t t a c h e d  t o  i t  s u f f i c i e n t  t o  hold  t h e  
spec imen t a u t  t h r o u g h o u t  t h e  f l a m m a b i l i t y  t es t .  A p i e c e  o f  f a c i a l  t i s s u e  c o n f o r m i n g  t o  
F e d e r a l  S p e c i f i c a t i o n  UU-T-450, n o t  less t h a n  8 x 8 i n c h e s ,  s h a l l  be  s u s p e n d e d  t i g h t l y  
and  h o r i z o n t a l l y .  The t i s s u e  s h a l l  b e  c e n t e r e d  9-1/2 i n c h e s  d i r s c t l y  be iow t h e  t e s t  
n a r k  on t h e  spec imen and a t  l e a s t  1 / 2  i n c h  away from t h e  t a b l e  t o p .  A f lame from a 
Bunsen b u r n e r  s h a l l  b e  a p p l i e d  f o r  30 s e c o n d s  a t  t h e  test mark.  The Bunsen b u r n e r  s h a l l  
b e  mounted u n d e r n e a t h  t h e  test mark on  t h e  s p e c i m e n ,  p e r p e n d i c u l a r  t o  t h e  s p e c i m e n ,  a n d  
a t  a n  a n g l e  of 30 d e g r e e s  t o  t h e  v e r t i c a l  p l a n e  of  t h e  spec imen a s  shown i n  F i g u r e  2 9 .  
The Bunsen b u r n e r  s h a l l  have  a 1 / 4  i n c h  i n l e t ,  a nominal  b o r e  o f  3/8 i n c h ,  and a l e n g t h  
o f  a p p r o x i m a t e l y  A i n c h e s  from t o p  t o  p r i m a r y  i n l e t s .  The b u r n e r  s h a l l  be a d j u s t e d  t o  
p r o d u c e  a 3- inch  h i g h  f l m e  w i t h  a n  i n n e r  c o n e  a p p r o x i m a t e l y  o n e - t h i r d  o f  t h e  f l a m e  
h e i g h t .  The temperature o f  t h e  h o t t e s t  p o r t i o n  of  t h e  f l a m e  a s  measured  w i t h  a n  
a c c u r a t e  themocouple  p y r o m e t e r ,  s h a l l  b e  n o t  less t h a n  955'2. The b u r n e r  s h a l l  b e  
p o s i t i o n e d  so t h a t  t h e  h o t t e s t  p o r t i o n  o f  t h e  f l a m e  is a p p l i e d  to  t h e  tes t  mark o n  t h e  
wire.  The d i s t a n c e  of f l a m e  t r a v e l  upward a l o n q  t h e  w i r e  from t h e  t es t  mark d u r i n g  a n d  
a f t e r  f l a m e  impinqment ,  and  t h e  t i m e  o f  b u r n i n g  a f t e r  removal  o f  t h e  f l a m e  s h a l l  b e  
r e c o r d e d .  Any b u r n i n g  p a r t i c l e s  or d r i p p i n g s  which  c a u s e  t h e  t i s s u e  p a p e r  t o  b u r s t  i n t o  
f l a m e  s h a l l  b e  r e c o r d e d .  C h a r r e d  h o l e s  o r  c h a r r e d  spots in t h e  t i s s u e  paper c a u s e d  b y  
b u r n i n g  p a r t i c l e s  d o  no  c o n s t i t u t e  f a i l u r e .  B r e a k i n g  o f  t h e  wire  spec imen s h a l l  n o t  b e  
c o n s i d e r e d  a s  a f a i l u r e ,  however ,  test m u s t  b e  r e p e a t e d .  

V e r t i c a l  Flame T e s t  

S i n g l e  Wire 

The test spec imen s h a l l  b e  18 i n c h e s  i n  l e n q t h ,  and s h a l l  b e  p l a c e d  v e r t i c a l l y  w i t h i n  a 
chamber a p p r o x i m a t e l y  2 x 1 x 1 f o o t ,  o p e n  a t  t h e  t o p  and o n e  v e r t i c a l  s i d e  ( f r o n t ) ,  
w h i c h  a l l o w s  a s u f f i c i e n t  f l o w  o f  a i r  f o r  c o m p l e t e  c o m b u s t i o n .  b u t  which  is f r e e  f rom 
d r a f t s  ( p e r  F e d e r a l  S t a n d a r d  1918,  Method 5 9 0 3 ) .  The u p p e r  end o f  t h e  s p e c i m e n  s h a l l  b e  
f a s t e n e d  i n  t h e  chamber  b y  mecns o f  a c lamp,  and a w e i g h t  s h a l l  be  a t t a c h e d  t o  t h e  lower 
end o f  t h e  spec imen to  h o l d  t h e  spec imen t a u t  d u r i n g  t h e  f l a n m a b i l i t y  tes t .  The w i g h t s  
s h a l l  be  t h o s e  l i s t e d  i n  T a b l e  X, S e c t i o n  7.1.1.1.2. The spec imen s h a l l  b e  marked a t  
a p p r o x i m a t e l y  s e v e n  i n c h e s  above  t h e  f l o o r  of t h e  chamber  t o  i n d i c a t e  where  t h e  f l a m e  is 
t o  b e  a p p l i e d .  

A f l a m e  from a Bunsen b u r n e r  s h a l l  b e  a p p l i e d  f o r  1 5  s e c o n d s  t o  t h e  s p e c i m e n .  The 
Bunsen b u r n e r  s h a l l  be p o s i t i o n e d  b e l o w  t h e  t es t  mark on t h e  specimen, and a t  an a n g l e  
o f  20 d e g r e e s  t o  t h e  v e r t i c a l  p l a n e  o f  t h e  spec imen.  The Bunsen b u r n e r  s h a l l  have a 1/4 
i n c h  i n l e t ,  a nominal  bore o f  3/E i n c h ,  and a l e n g t h  o f  a p p r o x i m a t e l y  four i n c h e s  f r o m  
t h e  t o p  t o  p r i m a r y  i n l e t s .  The b u r n e r  s h a l l  b e  a d j u s t e d  to p r o d u c e  a t h r e e  i n c h  h i g h  
f l a m e  w i t h  a n  i n n e r  c o n e  a p p r o x i m a t e l y  o n e - t h i r d  of  t h e  f l a m e  h e i g h t .  The t e m p e r a t u r e  
o f  t h e  h o t t e s t  p o r t i o n  o f  t h e  f l a m e ,  a s  measured  b y  a t h e m o c o u p l e  pyrometer, s h a l l  b e  
n o t  less t h a t  955C.  T h e ' b u r n e r  s h a l l  b e  p o s i t i o n e d  so t h a t  t h e  h o t t e s t  p o r t i o n  o f  t h e  
f l a m e  is a p p l i e d  to t h e  a p p r o x i m a t e  p o s i t i o n  o f  t h e  t e s t  mark o n  t h e  wire. The f l a m e  
t r a v e l  d u r i n g  and a f t e r  f l a m e  impinqment ,  and t h e  t i m e  o f  b u r n i n g  a f t e r  removal  o f  t h e  
f l a m e  s h a l l  be r e c o r d e d .  B r e a k i n g  o f  t h e  wire spec imen s h a l l  n o t  b e  c o n s i d e r e d  a s  a 
f a i l u r e ,  however, t e s t  a u s t  be r e p e a t e d .  

B u n d l e s  

The t e s t  spec imen s h a l l  be p r e p a r e d  b y  a s s e m b l i n g  7 s i n g l e  wire s p e c i m e n s ,  8 a c h  1 4  
i n c h e s  long, i n t o  a bundle t i e d  in tuo p l a c e s  w i t h  g l a s s  c o r d ,  or e q u i v a l e n t  
n o n m e t a l l i c ,  n o n c o m i w t i b l e  m a t e r i a l ,  t h r e e  i n c h e s  from e a c h  end .  The b u n d l e s  s h a l l  b e  
s u s p e n d e d  v e r t i c a l l y  i n  t h e  test chamber d 8 s c r i b e d  above.  A f l a m e  from a Bunsen b u r n e r  
s h a l l  b e  a p p l i e d  v e r t i c a l l y  t o  t h e  b a s e  o f  t h e  b u n d l e  for  15 s e c o n d s .  The b u r n e r  flame 
s h a l l  b e  a d j u s t e d  a s  d e s c r i b e d  f o r  t h e  s i n g l e  w i r e  flame test. The f l a m e  t r a v e l  d u r i n g  
a n d  a f t e r  f l a m e  i m p i n g r e n t ,  and  t h e  time of b u r n i n g  a f t e r  f l a m e  removal s h a l l  be  
r e c o r d e d .  
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' TEMPERATURE 
CHACBER I 

I- 

S MIL RADIUS 
GRWND ON A 90' 
INCLUDED ANGLE 

I 

1 
I 
I 
I 
I 
I 
I J - - - - - - - - - 

DYNAMIC CUT-THROUGH TEST SET UP 
FIGURE 28 

FLAMMABILIlY TEST APPARATUS 
F I W E  29 

R 
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I 7.1.14 FLEXURE ENDURANCE 

W I R E  
SIZE 

20 

20 

A minimum of t h r e e  s a m p l e s  of AWG 20 w i r e  s h a l l  be s u i t a b l y  c lamped i n  a f i x t u r e  as  i n  
F i g u r e  30. Using t h e  mandre l  s i z e  and w e i g h t  i n  T a b l e  X I V  be low,  r o t a t e  t h e  w i r e  
t h r o u g h  d 180 d e g r e e  a r c  a t  a u n i f o r m  r a t e  of  18 + 2 c y c l e s  p e r  m i n u t e .  A c y c l e  s h a l l  
i n c l u d e  movement from t h e  v e r t i c a l  t o  90 d e g r e e s  r e f t  t h e n  t o  90 d e g r e e s  r i g h t ,  and  
r e t u r n  t o  t h e  v e r t i c a l .  The c o n d u c t o r s  s h a l l  be  e l e c t r i c a l l y  c o n n e c t e d  i n  a n y  s u i t a b l e  
manner t o  d e t e r m i n e  c o n d u c t o r  b r e a k a g e .  

MANDREL 
WIRE MANDREL DIAMETER WEIGHT S PAC I NC 
TYPE INCHES POUNDS INCHES 

V I 1 1  . 5  2.0 . 070  

XVI . 5  2 .0  -080 

TABLE X I V  I 

20 

20 

~ ~ 

X I X  6 X X I I  .5  2.5 ' .a80 

X I  I 1 O X  OUTSIDE 3.0 SPECIMEN 
DIAMETER DIAMETER OF 

CABLE SPECIMEN + 1 0  MILS 

c J 

OF ROTATION 

FLEXURE TEST FIXTURE 

FIGURE 30 



7.1.15 H U M I D I T Y  RESISTANCE 

7.1.15.1 A p p a r a t u s  

TYPE 

V I 1 1  

V I 1 1  

V I 1 1  

V I 1 1  

The a p p a r a t u s  s h a l l  c o n s i s t  o f  a tes t  chamber c a p a b l e  o f  m a i n t a i n i n g  a n  i n t e r n a l  
t e m p e r a t u r e  o f  7 1  + 2C and an i n t e r n a l  r e l a t i v e  h u m i d i t y  o f  95  + 5 p e r c e n t .  The t es t  
chamber s h a l l  be c s p a b l e  of b e i n g  s e a l e d  so a s  t o  r e t a i n  t h e  t o t a l  m o s i s t u r e  c o n t e n t  i n  
t h e  tes t  s p a c e .  The h e a t  l o s s  from t h e  chamber s h a l l  be  s u f f i c i e n t  t o  r e d u c e  t h e  
i n t e r n a l  t e m p e r a t u r e  from t h e  above  s p e c i f i e d  o p e r a t i n g  t e m p e r a t u r e  t o  n o t  more t h a n  38C 
w i t h i n  a p e r i o d  of  16 h o u r s  from t h e  time o f  removal o f  t h e  s o u r c e  o f  h e a t .  D i s t i l l e d  
or d e m i n e r a l i z e d  w a t e r  s h a l l  be used  t o  o b t a i n  t h e  r e q u i r e d  h u m i d i t y .  

SIZE MANDREL DIAMETER SPECIMEN ABRASION 
CLASS AWG INCHES LENGTH PT. RESISTANCE 

1 20 1.25 10 X 

1 14 2.00 10 X 

1 8 5.00 6 N A  

r 1 /o 11.00 6 NA 

7.1.15.2 P r o c e d u r e  

A 52 f o o t  spec imen o f  wire s h a l l  be  subject t o  t h e  f o l l o w i n g :  

The spec imen s h a l l  be p l a c e d  i n  t h e  tes t  chamber and t h e  t e m p e r a t u r e  and  r e l a t i v e  
h u m i d i t y  r a i s e d  t o  t h e  v a l u e s  s p e c i f i e d  i n  S e c t i o n  7.1.15.1. T h i s  c o n d i t i o n  s h a l l  b e  
m a i n t a i n e d  f o r  a p e r i o d  o f  s i x  h o u r s .  A t  t h e  end o f  t h e  s i x  h o u r s ,  t h e  h e a t  s h a l l  be  
s h u t  o f f .  During t h e  f o l l o v i n g  1 6  hour  p e r i o d  t h e  t e m p e r a t u r e  must  d r o p  t o  38C or 
lower. A t  t h e  end of t h e  16 hour  c o o l i n g  p e r i o d ,  h e a t  s h a l l  a g a i n  be  s u p p l i e d  f o r  two 
h o u r s  t o  s t a b i l i z e  t o  7 1  + 2C. T h i s  c y c l e  s h a l l  be r e p e a t e d  t o  e x t e n d  t h e  t o t a l  t i m e  of  
t h e  t e s t  t o  360 h o u r s  (15-cyc les ) .  A t  t h e  end o f  t h e  1 5 t h  c y c l e ,  t h e  50  f o o t  c e n t e r  
s e c t i o n  o f  t h e  spec imen s h a l l  be  immersed i n  a 5 p e r c e n t  s a l i n e  s o l u t i o n  a t  room 
t e m p e r a t u r e .  The I n s u l a t i o n  R e s i s t a n c e  of t h e  spec imen s h a l l  b e  measured  w i t h  t h e  o u t e r  
s u r f a c e  o f  t h e  spec imen grounded t h r o u g h  a n  e l e c t r o d e  i n  t h e  e l e c t r o l y t e .  Measurements  
s h a l l  be made a f t e r  o n e  m i n u t e  o f  e l e c t r i f i c a t i o n  w i t h  a p o t e n t i a l  o f  250 t o  5 0 0  v o l t s  
d c  a p p l i e d  t o  t h e  c o n d u c t o r  of t h e  spec imen.  

7.1.16 IMMERSION 

I 
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~~ 

7.1.16 

7.1.17 

7.1.18 

7.1.19 

(Cont inued)  

TABLE XVI 

I M M E R S I O N  TEST FLUIDS 

TEST FLUID 
TEST FLUID IMMERSION 1 TEMPERATURES I HOURS 

Hydr. F lu id  lype  I V  i n  accordance  wi th  
BMS 3-11 

I s o p r o p y l ,  Alcohol ,  TT-1-735 

Methyl Ethyl  Ketone, TT-M-261 

Ant i - Ic ing  F lu id  II> 
L u b r i c a t i n g  O i l ,  MIL-L-23699 

L u b r i c a t i n g  O i l ,  WIL-L-7808 

A l k a l i n e  De te rgen t  (pH 10.0-10.5) 

Fue l  JP-4. MIL-T-5624 

Rdr. F l u i d ,  MIL-il-5606 

70  2 2C 
23 5 3C 

23 2 3C 
23 2 3C 

70 2C 

7 0  2 2C 

70 2 2C 

23  2 3C 
70 2C 

2 4  

24 

24 

24 

24  

24 

24 

24 

24 

II> Ant i - i c ing  f l u i d  compos i t ion ,  p e r c e n t  m i n i m u  by weight  

66.0  e t h y l e n e  g l y c o l  MIL-E-9500, Grade A 
22.0 p ropy lene  g l y c o l  MIL-P-83800, I n d u s t r i a l  g r a d e  
10.0 water 

-90 d i b a s i c  potass ium phosphate  
.65 sodiu d i -  (2 -e thy lhe ry l )  s u l f o s u c c i n a t e  (100 p e r c e n t  

-45 benzo t r  i a  mle 
a c t i v e )  

INSULATION ELONGATION AND TENSILE STRENGTH 

Specimens of t h e  e n t i r e  i n s u l a t i o n  s h a l l  be c a r e f u l l y  removed a s  a tube from t h e  
conduc to r  and t e s t e d  for t ens i le  s t r e n g t h  and e l o n g a t i o n  i n  acco rdance  wi th  FED-SIP-228, 
Methods 3021 and 3031, u s i n g  one-inch gauge  marks and a one-inch i n i t i a l  jaw s e p a r a t i o n .  
J a w  s e p a r a t i o n  sped s h a l l  ba 20 i nches  p e r  minute .  For cable j a c k e t s ,  t h e  method s h a l l  
b e  t h e  same, b u t  o n l y  t h e  c a b l e  j a c k e t  s h a l l  be t e s t e d .  

INSULATIOW RESISTANCE 

The u n i n s u l a t e d  ends o f  a wire specimen a t  l e a s t  26 f e e t  i n  l e n g t h  s h a l l  be connected  t o  
a DC t e r m i n a l ,  and immersed t o  w i t h i n  6 i n c h e s  o f  i ts ends  i n  a 5 p e r c e n t  s a l t  s o l u t i o n  
a t  room t empera tu re  (23 + 32). The specimen s h a l l  remain immersed f o r  n o t  less t h a t  4 
h o u r s ,  a f t e r  which a volEage of 250 t o  500 v o l t s  s h a l l  be a p p l i e d  between t h e  conduc to r ,  
and t h e  water b a t h  which s e r v e s  a s  t h e  o t h e r  DC t e r m i n a l .  The i n s u l a t i o n  r e s i s t a n c e  
s h a l l  be  de t e rmined  a f t e r  o n e  minute  O C  e l e c t r i f i c a t i o n  a t  t h i s  v o l t a g e ,  and s h a l l  b e  
expressed a s  meqohas/lOOO f e e t  by t h e  f o l l o w i n g  c a l c u l a t i o n :  

Megohms/1000 f e e t  = 
T o t a l  specimen resistance (megohms) x immersed l e n g t h  ( f e e t )  

1000 

INSULATION SRRINIUGE OR BLOWCATION AND DELAMINATION 

A 12 i n c h  specimen o f  t h e  f i n i s h e d  wire s h a l l  be  c u t  so t h a t  t h e  i n s u l a t i o n  and 
conductor  a r e  f l u s h  a t  bo th  ends. The specimen s h a l l  t h e n  be  &.led a t  200 + 3C f o r  6 
hours  i n  an a i r  c i r c u l a t i n g  oven wi th  t h e  i n s u l a t i o n  u n r e s t r i c t e d .  A t  the-end of t h i s  
period, t h e  specimen s h a l l  be removed from t h e  oven and allowed t o  c o o l  t o  room 
tempera tu re .  The specimen s h a l l  t hen  be  examined t o  d e t e r m i n e  i f  any  s h r i n k a g e  o r  
a l o n g a t i o n  o f  t h e  i n r u l a t i o n  occurred .  Any such  s h r i n k a g e  or e l o n g a t i o n  which occur red  
s h a l l  be measured t o  r i t h i n  -001 inch .  

R 
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'. 1.22.1 

NOTCH SENSITIVITY 

One i n c h  o f  t h e  i n s u l a t i o n  s h a l l  be removed from each  end of  f i v e  24- inch  s p e c i m e n s  o f  
f i n i s h e d ,  Type V I I I ,  C l a s s  1, AWG 20,  1 4 ,  8 and 1 / 0  wire .  A t  t h e  a p p r o x i m a t e  c e n t e r  o f  
e a c h  spec imen t h e  i n s u l a t i o n  s h a l l  be  n o t c h e d  ( c u t )  t o  a d e p t h  o f  .004 i n c h e s .  The 
n o t c h  s h a l l  be  made w i t h  a commercial  g r a d e  s t a i n l e s s  steel r a z o r  b l a d e  mounted i n  a 
s u i t a b l e  g u i d e  t o  c o n t r o l  t h e  d e p t h  o f  t h e  n o t c h .  me spec imens  s h a l l  t h e n  b e  wrapped 
360 d e g r e e s  a round a mandrel  t h r e e  times t h e  o u t s i d e  d i a m e t e r  o f  t h e  w i r e  w i t h  t h e  n o t c h  
on  t h e  o u t s i d e  o f  t h e  bend. The spec imen s h a l l  t h e n  b e  removed from t h e  m a n d r e l  and 
s u b j e c t e d  t o  t h e  W e t  Dielectric t es t  d e s c r i b e d  i n  S e c t i o n  7.1.11. 

POLYIMIDE CURE 

I f  a p a l y i m i d e  t o p c o a t  is used a s  a p a r t  o f  t h e  i n s u l a t i o n  sys tem t h e  f o l l o w i n g  t e s t  
s h a l l  b e  c o n d u c t e d :  T w  hundred m i l l i l i t e r s  of d i s t i l l e d  w a t e r  t o g e t h e r  w i t h  a few 
b o i l i n g  c h i p s  o r  b e a d s  s h a l l  be p l a c e d  i n  a o n e  l i t e r  er lenmeyer  f l a s k  and t h e  f l a s k  
s h a l l  b e  c l o s e d  b y  a rubber  s t o p p e r  f i t t e d  w i t h  a w a t e r  c o o l e d  r e f l u x  c o n d e n s e r .  The 
f l a s k  s h a l l  b e  h e a t e d  by a h o t  p l a t e  or h e a t i n g  m a n t l e  u n t i l  t h e  w a t e r  is b o i l i n g  and 
c o n d e n s a t e  is r e t u r n i n g  from t h e  r e f l u x  c o n d e n s e r .  One end of  an a p p r o x i m a t e l y  1 2  i n c h  
l e n g t h  o f  t h e  w i r e  t o  be  t e s t e d  s h a l l  be  i n s e r t e d  i n t o  t h e  f l a s k  by p a s s i n g  i t  be tween 
t h e  r u b b e r  s t o p p e r  and t h e  s i d e  o f  t h e  f l a s k ,  or t h r o u g h  a s n u g l y  f i t t i n g  h o l e  i n  t h e  
s t o p p e r ,  so t h a t  f i v e  i n c h e s  of  t h e  wire l e n g t h  e x t e n d s  i n t o  t h e  v a p o r  p h a s e  i n s i d e  t h e  
f l a s k .  The p o r t i o n  o f  t h e  wire i n s i d e  t h e  f l a s k  s h a l l  be  e s s e n t i a l l y  s t r a i g h t  and s h a l l  
n o t  be  i n  c o n t a c t  w i t h  t h e  g l a s s  s i d e s  o f  t h e  f l a s k  o r  c o n d e n s e r ,  t h e  l a y e r  o f  l i q u i d  
w a t e r  i n  t h e  bot tom o f  t h e  f l a s k ,  or t h e  l i q u i d  c o n d e n s a t e  r e t u r n i n g  from t h e  c o n d e n s e r .  
R e a t i n g  o f  t h e  f l a s k  s h a l l  b e  resumed,  w i t h  t h e  s t o p p e r  and r e f l u x  c o n d e n s e r  a g a i n  i n  
p l a c e .  The p o r t i o n  o f  w i r e  i n s i d e  t h e  f l a s k  s h a l l  b e  exposed t o  t h e  v a p o r  p h a s e  a b o v e  
t h e  b o i l i n g  water f o r  e x a c t l y  one  hour  and s h a l l  t h e n  b e  removed from t h e  f l a s k .  A f o u r  
i n c h  spec imen s h a l l  b e  c u t  from t h e  vapor-exposed  p o r t i o n  o f  t h e  wire, a v o i d i n g  t h e  o n e  
i n c h  which was n e a r e s t  t h e  r u b b e r  s t o p p e r  d u r i n g  v a p o r  exposure .  The f o u r  i n c h  s p e c i m e n  
s h a l l  b e  a l l o w e d  t o  c o o l  a t  room t e m p e r a t u r e  f o r  a minimum o f  15 m i n u t e s ,  a f t e r  which  i t  
s h a l l  b e  wrapped i n  a t i g h t  s p i r a l  f o r  s i x  t u r n s  o r  t h e  f u l l  l e n g t h  o f  t h e  spec imen,  
w h i c h e v e r  is l e s s e r ,  around a mandre l  which f o r  w i r e  s i z e s  18 and s m a l l e r  s h a l l  b e  e q u a l  
t o  t h e  maximum d i a m e t e r  o f  t h e  w i r e ,  and f o r  wire s i z e s  16 and l a r g e r  s h a l l  b e  t h r e e  
t i m e s  t h e  maximum d i a m e t e r  of t h e  w i r e .  The spec imen s h a l l  t h e n  be  i n s p e c t e d  v i s u a l l y  
f o r  c r a c k s  w i t h o u t  t h e  a i d  o f  m a g n i f i c a t i o n .  

SCRAPE ABRASION RESISTANCE 

A p p a r a t u s  

The s c r a p e  a b r a s i o n  t e s t e r  s h a l l  c o n s i s t  o f  a d e v i c e  which a b r a d e s  t h e  s u r f a c e  o f  t h e  
w i r e  i n s u l a t i o n  b y  means o f  a weighted  s c r a p i n g  f i x t u r e .  The s c r a p i n g  a c t i o n  s h t l l  b e  
i n  b o t h  d i r e c t i o n s  a l o n g  t h e  l o n g i t u d i n a l  a x i s  of t h e  w i r e  a t  a s p e e d  o f  30 c y c l e s  per 
m i n u t e .  The l e n g t h  of t h e  s c r a p e  s h a l l  be two i n c h e s .  The s c r a p i n g  d e v i c e  t h a t  
c o n t a c t s  t h e  wire s u r f a c e  s h a l l  be  a T u n g s t e n  C a r b i d e  b l a d e  a s  shown i n  F i g u r e  31. The 
test spec imen s h a l l  be  h e l d  t a u t  and s t r a i g h t  b y  c lamps  on a s u p p o r t i n g  a n v i l .  The 
d e v i c e  s h a l l  b e  equipped  w i t h  a n  e l e c t r i c a l  c i r c u i t  d e s i g n e d  to  stop t h e  machine  when 
t h e  s c r a p i n g  a b r a d e s  through t h e  i n s u l a t i o n  and c o n t a c t s  t h e  c o n d u c t o r .  - DIRECTION OF TRAVEL C-------- 

0.35 i n c h  W E :  
TUNGSTEN CARBIDE 
KENN&HETAL GRADE K701 
HARDNESS ROCKWEU A92 
CHROMIUII COBALT BINDER 
W I D T B  1.5 in .  
LENGTH 2.0 in. 

/ \ /  45O (TYP) 0.005 in. RAD. 

WXRe 

SCRAPE ABRASION BLADE 
PI- 31 

'-3 

3 



I 7.1.22.2 P r o c e d u r e  

One i n c h  o f  i n s u l a t i o n  s h a l l  b e  removed from o n e  end  of e a c h  t y p e  o f  t h r e e  36 inch  
s a m p l e s  o f  t h e  f i n i s h e d  wire  s i z e  l i s t e d  i n  T a b l e  XVII. The tes t  spec imen s h a l l  be  
clamped i n  t h e  tes ter  and s u b j e c t e d  t o  t h e  a b r a s i o n  t e s t  u s i n g  t h e  w e i g h t  s p e c i f i e d  i n  
T a b l e  XVII. Pour tests s h a l l  b e  p e r f o r m e d  o n  e a c h  spec imen w i t h  t h e  s p e c i m e n  b e i n g  
moved f o r w a r d  f o u r  i n c h e s  a n d  r o t a t e d  9 0  d e g r e e s  between e a c h  t e s t .  S c r a p e  a b r a s i o n  
r e s i s t a n c e  s h a l l  be t h e  number o f  c y c l e s  r e q u i r e d  f o r  t h e  s c r a p i n g  b l a d e  t o  a b r a d e  
t h r o u g h  t h e  wire i n s u l a t i o n  and  s t o p  t h e  machine .  T e s t s  s h a l l  b e  c o n d u c t e d  a t  room 
t e m p e r a t u r e  ( 2 3  2 XI. 

WIRE 
SIZE 
AWG 

24 

20 

1 4  

8 

1 /o 
20  

1 4  

7.1.23 SBIELD COVERAGE 

TABLE XVI I 

SCRAPE ABRASION 

WEIGHT 
POUNDS 

V 

VI11 

VI11 

VI11 

VI I1 

XV1 

XVI 

0 . 5  

3.0 

3.0 

6.0 

10.0 

3.0 

3.0 

S h i e l d  b r a i d  coveraqe s h a l l  b e  d e t e r m i n e d  b y  t h e  f o l l o w i n g  f o m u l a :  

K = (2P -P2) x 1 0 0  = P e r c e n t  S h i e l d  Coverage  - 
Where: 

K - P e r c e n t  Coverage  

NPd 
P -  mi a 

P = P i c k s  por i n c h  of c a b l e  l e n g t h  

a = 

U = Number of s t r p n d s  per carr ier  

d - Diameter of i n d i v i d u a l  s h i e l d  s t r a n d ,  i n c h e s  

Angle of b r a i d  w i th  a x i s  of c a b l e  

Tan a = 2 II (D + 2d) P 

C 

c - Uumber  of carriora 

0 = Diameter of cablo under b r a i d ,  inches 

?or multi-conductor cable 

b = Diameter of basic wire 

n = uumbor of baaic wires 



7.1.24 SMOKE TEST 

7.1.24.1 Hor i zon ta l  - Cur ren t  Beat ing T e s t  

This t e s t  s h a l l  be conducted i n  s t i l l  a i r  a t  an ambient t empera tu re  o f  23 + 3C. A 1 5  
f o o t  long wire specimen s h a l l  be suspended so t h a t  a t  l e a s t  t h e  c e n t r a l  10-foot s e c t i o n  
is h o r i z o n t a l  and unsupported.  One end of  t h e  wire s h a l l  be s u i t a b l e  weighted i n  o r d e r  
t h a t  no sagging w i l l  occur  throughout  t h e  test. An e l e c t r i c  c u r r e n t  s h a l l  be a p p l i e d  t o  
t h e  w i r e ,  and the  v o l t a g e  d r o p  measured ove r  t h e  c e n t r a l  10 f o o t  p o r t i o n .  From t h e  
c u r r e n t  and vo l t age  v a l u e s ,  c a l c u l a t e  t h e  r e s i s t a n c e  of  t h e  wire .  The t empera tu re  of 
t h e  wi re  conductor s h a l l  be determined from t h e  change i n  r e s i s t a n c e .  The c u r r e n t  s h a l l  
be a d j u s t e d  so t h a t  t h e  conductor  temperature  s t a b i l i z e s  a t  200 5 5 C and s h a l l  be  t h u s  
maintained f o r  15  minutes.  A f l a t - b l a c k  background s h a l l  be used f o r  t h i s  tes t .  

T- t a  

R+t, I I R a  I +  

Where: 

E = Measured v o l t a g e  d rop  over  t h e  c e n t r a l  10-foot s e c t i o n  of  t h e  specimen ( v o l t s )  

I = Measured c u r r e n t  (amps) 

t, = Measured room ambient temperature  (deg rees  C e l s i u s )  I 
Ra - Measured r e s i s t a n c e  of c e n t r a l  10-foot s e c t i o n  of t h e  specimen a t  t empera tu re  

t, (ohms) 

T = 20OC 

E = Calcu la t ed  r e s i s t a n c e  of  t h e  c e n t r a l  10-foot s e c t i o n  o f  specimen a t  
T temperature  T (ohms) 

K - Temperature c o e f f i c i e n t  of  r e s i s t a n c e  f a c t o r  f o r  conductor  m a t e r i a l  (deg rees  
C e l s i u s )  
234.5 f o r  t i n -coa ted  copper and nickel-coated copper ,  
279.0 f o r  s i l v e r - p l a t e d  h igh - s t r eng th  copper a l l o y .  

7.1.24.2 NBS Chamber T e s t  

A t e n  f o o t  l eng th  of AWC 20 s h a l l  be wrapped on a frame, p l aced  i n t o  a h o l d e r ,  backed 
wi th  a f o i l  covered a s b e s t o s  board,  and i n s t a l l e d  i n  a t es t  f r a a e .  The frame s h a l l  be 
p l aced  i n t o  a Nat ional  Bureau of  S tanda rds  (NBSI Smoke T e s t  Chamber. Using a 2.5 W / Q 2  
h e a t e r  and o p e r a t i n g  i n  t h e  flaming mode, s u b j e c t  t h e  specimen t o  a 4 minute test. 
S tanda rd  chamber o p e r a t i n g  procedures  s h a l l  be used f o r  a l l  tests. Determine t h e  smoke 
l e v e l  by measuring t h e  p rogres s ing  a t t e n u a t i o n  of a l i g h t  beam passed through t h e  smoke 
w i t h i n  t h e  chamber. Repeat t h e  test using a t o t a l  of fou r  1 0  f o o t  long specimens.  

7.1.25 SURFACE RESISTANCE 

7.1.25.1 Specimens 

The specimens s h a l l  c o n s i s t  of s i x  inch l e n g t h s  of f i n i s h e d  wire .  c l eaned  i n  accordance 
with t h e  procedure f o r  Group I m a t e r i a l s  in ASTM D 1371. The specimens s h a l l  
subsequen t ly  be handled with maxirtm c a r e ,  p r e f e r a b l y  wi th  c l e a n  l i n t  f r e e  g l o v e s  t o  
avo id  contaminat ion.  Each cleaned specimen s h a l l  be p rov ided ,  n e a r  i t a  c e n t e r ,  w i th  two 
e l e c t r o d e s  spaced 1.0 + 0 .05  inch a p a r t  between t h e i r  n e a r e s t  edges.  Each e l e c t r o d e  
s h a l l  be approximately-1/2 inch wide and s h a l l  c o n s i s t  o f  conduc t ive  s i l ve r  p a i n t  
(duPont 4817 o r  e q u i v a l e n t )  pa in t ed  around t h e  c i r c m f e r e n c e  o f  t h e  specimen. 
Electrical  connect ion t o  t h e  d ry  e l e c t r o d e s  may be made by wrapping s e v e r a l  t u r n s  of 
f i n e  (AWC s i z e  28 o r  f i n e r )  t in-coated copper wfre around t h e  e l e c t r o d e ,  l e a v i n g  a €ree 
end of t h e  f i n e  w i r e  of  s u f f i c i e n t  l eng th  f o r  s o l d e r i n g  t o  t h e  e l e c t r i c a l  l e a d  wires. 
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The tes t  chamber s h a l l  be a Blue M Company, Model FR-1000A o r  e q u i v a l e n t  as  shown in 
F igu re  32. Ambient c o n d i t i o n s  for t h i s  t e s t  s h a l l  be a r e l a t i v e  humid i ty  of 95 t 5 
p e r c e n t  and a t empera tu re  of 23 t 3C. The t e s t  chamber shown in  F i g u r e  32 is  a T i g h t l y  
covered  r e c t a n g u l a r  g l a s s  ves se l - con ta in ing  a r e s e r v o i r  o f  aqueous  s o l u t i o n  t o  ma in ta in  
t h e  r e q u i r e d  r e l a t i v e  humid i ty  (See  ASP4 E 104, Method C )  and a humid i ty  gauge ,  when 
a p p l i c a b l e ,  obse rvab le  from o u t s i d e  t h e  chamber,  to i n d i c a t e  t h e  r e l a t i v e  h i m i d i t y  
a c t u a l l y  o b t a i n e d .  On t h e  two long s i d e s  of t h e  v e s s e l ,  t i n - c o a t e d  AHG s i z e  18 s o l i d  
coppe r  l e a d  wi re s  p e n e t r a t e  and a r e  permanent ly  s e a l e d  i n t o  t h e  p a r a f f i n  wax c o l l a r  
sho rn  i n  F i g u r e  32, a t  i n t e r v a l s  o f  approx ima te ly  one inch  and a t  l e a s t  one  inch  from 
any edge. As an a l t e r n a t e ,  t h e  l e a d s  may be i n s u l a t e d  wi th  p o l y t e t r a ( l u o r o e t h y 1 e n e  
(PTFE) and brought o u t s i d e  of t h e  chamber through p a r a f f i n  wax, s i l i c o n e  s topcock  
g r e a s e ,  or PTFE bush ings ,  p rovided  a t  l e a s t  two i n c h e s  o f  PTPE i n s u l a t i o n  ex tends  beyond 
t h e  s e a l  i n s i d e  t h e  chamber. The chamber cover  is l u b r i c a t e d  w i t h  s i l i c o n e  stopcock 
g r e a s e  t o  minimize i n t e r c h a n g e  o f  a i r .  The e l e c t r i c a l  r e s i s t a n c e  o f  t h e  chamber, 
measured a c r o s s  t h e  l e a d  wires under t h e  s p e c i f i e d  t e s t  c o n d i t i o n s  of r e l a t i v e  humidi ty  
and t e m p e r a t u r e ,  b u t  w i t h  no spec imens  i n  p l ace ,  s h a l l  be  a minimum of one  m i l l i o n  
megohms. 

Procedure  

With t h e  specimens and e l e c t r o d e s  prepared  a s  s p e c i f i e d  i n  S e c t i o n  7.1.25.1, t h e  
electrodes s h a l l  b e  connec ted  t o  t h e  l e a d  wires i n  t h e  test chamber. In a l l  c a s e s ,  t h e  
wire  spec imens  s h a l l  be  i n s t a l l e d  so t h a t  t h e i r  ends  a r e  a minimum of one  inch  from t h e  
w a l l s  of t h e  chamber. The cove r  o f  t h e  chamber s h a l l  be  p u t  i n  p l a c e ,  and t h e  t e s t  
a s s e m b l i e s  s h a l l  be c o n d i t i o n e d  f o r  96 hours  a t  t h e  r e l a t i v e  humid i ty  and t empera tu re  
s p e c i f i e d  i n  S e c t i o n  7.1.25.2. The r e s i s t a n c e  between t h e  electrodes s h a l l  t hen  b e  
measured i n  t h e  test chamber a f t e r  a o n r m i n u t e  e l e c t r i c a t i o n .  The s u r f a c e  r e s i s t a n c e  
v a l u e  s h a l l  b e  computod by  m u l t i p l y i n g  t h e  measured r e s i s t a n c e  v a l u e  by  t h e  measured 
o v e r a l l  d i a m e t e r  o f  t h e  specimen i n  i nches .  Following t h e  i n i t i a l  r e s i s t a n c e  
measurement,  2500 v o l t s  rms s h a l l  b e  a p p l i e d  between t h e  electrodes f o r  a period o f  o n e  
minute .  There  s h a l l  be  no  e v i d e n c e  o f  d i s t r e s s  such  a s  a r c i n g ,  smoking, bu rn ing ,  
f l a s h o v e r ,  d i e l e c t r i c  f a i l u r e .  A f t e r  a d i s c h a r g e  i n t e r v a l  o f  15 t o  20 minu tes  fo l lowing  
t h e  v o l t a g e  test, t h e  s u r f a c e  r e s i s t a n c e  s h a l l  be measured and computed. Both v a l u e s  o f  
c w p u t e d  s u r f a c e  r e s i s t a n c e  s h a l l  b e  g r e a t e r  t han  t h e  min imm s p e c i f i e d  i n  Sec t ion  
4.5.1.23. 

TAPE ABRASION RESIS'MNCE 

The a p p a r a t u s  for  per forming  t h i s  test s h a l l  c o n s i s t  o f  an  a b r a s i o n  tester c o n s t r u c t e d  
i n  acco rdance  wi th  s p e c i f i c a t i o n  MIL-T-5438. The a b r a d a n t  s h a l l  be  a 400 G r i t  Aluainum 
Oxide tape. Stripes o f  s i l v e :  c o n d u c t i v e  p a i n t ,  1 /4  i n c h  wide ,  spaced t h r e e  inches  
c e n t e r  t o  c e n t e r ,  s h a l l  bm used. The s i l v e r  conduc t ive  p a i n t  s h a l l  b e  duPont  4817 or 
e q u i v a l e n t .  A 36 i nch  sample o f  t h e  wire or c a b l e  s h a l l  b e  p l aced  in  t h e  tes ter .  Wire 
o r  c a b l e  s i ze  26 through 1 0  s h a l l  b e  he ld  t a u t  by clamping o n e  end and app ly ing  a 
t e n s i o n  load  weight on t h e  o t h e r  end. Wire or c a b l e  s i ze  8 t h r u  1/0 s h a l l  be  he ld  t a u t  
by  c lamping  bo th  onds. The d e t e c t i o n  c i rcui t  l e a d s  s h a l l  b e  a p p l i e d  between t h e  wire 
conduc to r  and the d c t o c t o r  r o l l o r .  Using t h e  t e n s i o n  l o r d ,  we igh t  s u p p o r t  b r a c k e t s ,  and 
weight  s p e c i f i e d  i n  Tabla X V I I I ,  s u b j e c t  t h e  sample t o  t h e  a b r a s i o n  tes t .  A t  t h e  s t a r t  
o f  each  test t h e  c e n t e r  o f  t h e  conduc t ing  s t r i p e  s h a l l  be a t  t h e  p o i n t  o f  c o n t a c t  w i th  
t h e  wire. After  each  r e d i n g ,  t h e  specimen s h a l l  b e  moved forward  two i n c h e s  and 
r o t a t e d  90 degrees .  E i g h t  tests s h a l l  be performed f o r  each  sample.  A n  ave rage  o f  t h e  
r e a d i n g s  s h a l l  be  o b t a i n e d  b y  c a l c u l a t i n g  t h e  a r i t h m e t i c  mean o f  a l l  r e a d i n g s  which a r e  
i n d i v i d u a l l y  less than  t h e  a r i t h m e t i c  mean o f  a l l  e i g h t  r e a d i n g s .  h i m  ave rage  s h a l l  
dofinm t h e  a b r a s i o n  r e s i s t a n c e  o f  t h e  wire or t h e  c a b l e  j acke t  a s  a p p l i c a b l e .  

TABLE X V I I I  

TAPE ABrUSION 

--- 
1.0  

2.0 

AWG TYPE 

24 I V 

WEIGBT 
SUPPORT 
BRACKET 

B 

. B  

C 

A 

B 

TENS ION 
WEIGHT 
POUNDS POUNDS 

1.0 1.0 

1.0 1.0 

2.0 2.0 

3.0 -- 

. 

BMS l3-W 

PAGE 63 



FINE HIRE AUG 28 OR W L E R  

/- 
ELECTROOES 

TEST SPECIMEN 

on1 NSULATED LEAO- 
mfaJ Y I E .  ms 18 f- 

GLASS COVER SEAL 
(NOT SHWN) 

6ws CONTAINER 

soLuTm LEVEL 

COVER 

TFE-INSULATED 
YIRE. A# 18 

TYPICAL SURFACE-RESISTANCE TEST CHAMBER 

FIGURE 32 

\ 

R 

BMS u-(18C 
PAGE 61 



7.1.27 

7.1.27.1 

7.1.27.2 

7.1.28 

7.1.28.1 

7.1.28.2 

7.1.29 

7.1.30 

THERMAL SHOCK RESISTANCE 

P r e p a r a t i o n  o f  Specimen 

A spec imen of w i r e ,  f i v e  f e e t  l o n g ,  s h a l l  b e  p r e p a r e d  by c a r e f u l l y  removing one i n c h  o f  
i n s u l a t i o n  from e a c h  end o f  t h e  w i r e .  A r a z o r  b l a d e  or e q u i v a l e n t ,  h e l d  p e r p e n d i c u l a r  
t o  t h e  a x i s  o f  t h e  wire, s h a l l  b e  used  t o  c u t  t h e  i n s u l a t i o n  f o r  t h e  removal  o p e r a t i o n .  
The l e n g t h  o f  exposed  c o n d u c t o r  a t  e a c h  end o f  t h e  spec imen s h a l l  b e  measured  t o  t h e  
n e a r e s t  0 .01 i n c h .  The spec imen s h a l l  t h e n  b e  l a i d  on  a w i r e  s c r e e n  f o r  h a n d l i n g  
t h r o u g h o u t  t h e  test. 

T e s t  Procedui-e  

The spec imen s h a l l  be  c o n d i t i o n e d  f o r  30 m i n u t e s  i n  a p r e h e a t e d  a i r  c i r c u l a t i n g  oven  a t  
t h e  t e m p e r a t u r e  200 + 2C. The s p e c i m e n  s h a l l  t h e n  b e  removed from t h e  oven  a n d ,  w i t h i n  
two m i n u t e s ,  p l a c e d  Tn a chamber  which h a s  been  p r e c o o l e d  t o  -65  + 2C. I t  s h a l l  be 
exposed t o  t h i s  t e m p e r a t u r e  f o r  30 m i n u t e s ,  a f t e r  which i t  s h a l l  6e removed and a l l o w e d  
a minimum o f  30 m i n u t e s  t o  r e t u r n  t o  room t e m p e r a t u r e  (20  t o  2 x 1 .  A t  t h e  c o n c l u s i o n  o f  
t h i s  c y c l e ,  t h e  d i s t a n c e  from t h e  end  o f  e a c h  l a y e r  o f  i n s u l a t i o n  t o  t h e  end o f  t h e  
c o n d u c t o r  s h a l l  be  measured  t o  t h e  n e a r e s t  0 .01 i n c h .  T h i s  t h e r m a l  shock  c y c l e  and t h e  
measurements  s h a l l  be  r e p e a t e d  f o r  a n  a d d i t i o n a l  t h r e e  c y c l e s  ( a  t o t a l  o f  f o u r  c y c l e s ) .  
Any measurement  v a r y i n g  from t h e  o r i g i n a l  measurement  by more t h a n  t h e  amount s p e c i f i e d  
i n  S e c t i o n  4.5.1.25 s h a l l  c o n s t i t u t e  f a i l u r e .  F l a r i n g  of  any  l a y e r  s h a l l  a l s o  
c o n s t i t u t e  f a i l u r e .  

W I R E  WEIGHT 

The w e i g h t  o f  e a c h  l o t  o f  f i n i s h e d  wire o r  c a b l e  s h a l l  be  d e t e r m i n e d  by P r o c e d u r e  I. 
L o t s  f a i l i n g  t o  meet t h e  wire w i g h t  r e q u i r e m e n t s  o f  F i g u r e  1 t h r o u g h  2 4 ,  when t e s t e d  in 
a c c o r d a n c e  w i t h  P r o c e d u r e  I, s h a l l  be  s u b j e c t e d  t o  P r o c e d u r e  11. A l l  w i r e  l o t s  f a i l i n g  
t o  meet t h e  requirement o f  b o t h  p r o c e d u r e s  s h a l l  b e  r e j e c t e d .  

P r o c e d u r e  I 

T h r e e  s p e c i m e n s  a t  l e a s t  1 0  feet  l o n g  s h a l l  be  s e l e c t e d  a t  random from e a c h  l o t  of  
f i n i s h e d  wire. The l e n g t h  and w e i g h t  o f  t h e  s p e c i m e n s  s h a l l  be  a c c u r a t e l y  measured w i t h  
t h e  r e s u l t a n t  measurements  t r a n s p o s e d  t o  pounds  per 1000 f e e t .  The a v e r a g e  w e i g h t  for 
t h e  w i r e  l o t  s h a l l  b e  d e t e r m i n e d  from t h e s e  v a l u e s .  

P r o c e d u r e  I1 

T h r e e  reels  o f  t h e  i n s p e c t i o n  l o t  s h a l l  b e  selected f o r  c h e c k i n g .  The n e t  w e i g h t  o f  t h e  
f i n i s h e d  w i r e  o n  e a c h  reel or s p o o l  s h a l l  b e  o b t a i n e d  b y  s u b t r a c t i n g  t h e  t a r e  w i g h t  o f  
t he  reel or spool from t h e  grcms w e i g h t  o f  t h e  r e e l  or spool ,  d i v i d i n g  t h e  d i f f e r e n c e  b y  
t h e  a c c u r a t e l y  d e t e r m i n e d  l e n g t h  o f  f i n i s h e d  w i r e  o n  t h a t  reel or spool ,  and  t r a n s p o s i n g  
t h e  r e s u l t a n t  t o  pounds  per 1000 f e e t .  When wood o r  o t h e r  m o i s t u r e  a b s o r b a n t  m a t e r i a l s  
are used  f o r  reel  or  spool c o n s t r u c t i o n ,  w e i g h t  d e t e r m i n a t i o n s  s h a l l  b e  made under  
s u b s t a n t i a l l y  t h e  same c o n d i t i o n s  o f  r e l a t i v e  h m i d i t y .  

W I C K I N G  

A spec imen of e a c h  f i n i q h e d  w i r e  s i z e  t o  b e  t e s t e d  s h a l l  b e  c u t  6 + 1 / 1 6  i n c h  w i t h  
s q u a r e  ends. 
E s t e r l i n  Angus, Medium Dry, Red I n s t r u m e n t  I n k ,  which  is c o n t a i n e d  i n  a n  open  t e s t  t u b e ,  
and  c o n d i t i o n e d  f o r  24 h o u r s  a t  room t e m p e r a t u r e  i n  a d r a f t - f r e e  room. A f t e r  t h i s  
c o n d i t i o n i n g ,  t h e  i n k  o n  t h e  s u r f a c e  s h a l l  be  r w o v e d  i a a e d i a t c l y  f rom t h e  two i n c h e s  
i m e r s e d  by w i p i n g  g e n t l y  w i t h  a c l e a n ,  d r y ,  l i n t - f r e e  c l o t h .  The spec imen s h a l l  t h e n  
b e  examined f o r  w i c k i n g  be tween i n s u l a t i o n  l a y e r s .  The d i s t a n c e  t h a t  t h e  i n k  h a s  wicked 
above  t h e  two i n c h  i m e r s e d  p o r t i o n  o f  t h e  s p e c i m e n  s h a l l  b e  r e c o r d e d  a s  t h e  d i s t a n c e  of 
w i c k i n q .  

WIRE TO WIRE ABRASION TEST 

S p e c i m e n s  o f  Type VI11 a n d  Type XVI, C l a s s  I, AWG 20 w i r e  s h a l l  b e  mounted i n  a test j i g  
as shown i n  F i g u r e  33. The moveable  member o f  t h e  f i x t u r e  s h a l l  b e  a c t i v a t e d  by a 
v i b r a t i o n  tes ter  e x c i t e r  o r  o t h e r  s u i t a b l e  d e v i c e .  The a c t i v a t i n g  d e v i c e  s h a l l  b e  
a d j u s t e d  t o  p r o d u c e  a s i n u s o i d a l  a o d e  a t  10  c y c l e s / s e c o n d  and a d i s p l a c e m e n t  of 0 .25  
i n c h  d o u b l e  a m p l i t u d e .  The t e n s i o n  s h a l l  b e  a p p l i e d  by a t t a c h i n g  a 1, 2.5, or 5 pound 
mass t o  t h e  f r e e  end o f  t h e  wire. A minimum of t h r e e  t e s t  s a m p l e s  w i l l  b e  used  f o r  e a c h  
aass. An electr ical  d e t e c t o r  s h a l l  be i n s t a l l e d  t o  i n d i c a t e  when b o t h  c o n d u c t o r s  a r e  
exposed. 

This t e s t  is r e q u i r e d  o f  a 1 1  c a n d i d a t e  wire a g a i n s t  a l l  o t h e r  c a n d i d a t e  or q u a l i f i e d  
wire. If a n y  wire is u n a c c e p t a b l e  when t e s t e d  a g a i n s t  o t h e r  p r o d u c t s ,  b u t  is a c c e p t a b l e  
when t e s t e d  a g a i n s t  i t s e l f ,  i t  must  b e  n o t e d  o n  t h e  QPL. 

The s p e c i m e n  s h a l l  b e  v e r t i c a l l y  i m e r s e d  f o r  two i n F h e s  o f  i ts  l e n g t h  i n  
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7.1.30 

7.1.31 

7 . 2  

7.2.1 

W I R E  W I R E  
TYPE CLASS 

V 1 

VI11 1 

VI11 1 

VI11 1 

VI11 1 

XVI 1 

XYI 1 

(Continuod) 

UANDREL 
DIAMETER 

-187 

.187 

. I21  

1.500 

1.500 

-312 

-421 

I FIXED I 

/ -WIRE 

I I 

NIRE TO WIRE ABRASION FIXTURE u 
FI6URE 33 

WRAP TEST 

Wire specimens s h a l l  have a l e n g t h  o f  24 i n c h e s  p l u s  a l e n g t h  r equ i r ed  f o r  winding 
t i g h t l y  around i t s e l f  or around a mandrel a s  s p e c i f i e d  below. A t o t a l  of  f o u r  c l o s e  
t u r n s  of a c e n t r a l  p o r t i o n  of t h e  specimen s h a l l  be made such t h a t  six i n c h e s  of  each 
end s h a l l  remain s t r a i g h t .  Wrapping is t o  be accomplished manually. Wire s i z e  2 
through 1/0 s h a l l  be wrapped around a 10 X mandrel. Wire s i z e  8 through 4 s h a l l  be 
vrapped around a mandrel s i x  t h s s  t h e  d i ame te r  of t h e  wire. The specimens s h a l l  be  
cond i t ioned  i n  an a i r  c i r c u l a t i n g  oven a t  250 + 3C f o r  7 hours ,  t hen  removed, v i s u a l l y  
examined, and sub jec t ed  t o  t h e  W e t  Dielectric Fest o f  S e c t i o n  7.1.11. 

HANDLING, ASSEMBLY, AND IYSTALLATION 

FLEXIBILITY 

An 18 inch long specimen s h a l l  be mounted in  t h e  t e s t b r  a s  shown i n  F igu re  34 wi th  
s t a n d a r d  tes ter  mandrel a c c e s s o r i e s .  The specimen s h a l l  be r o t a t e d  c lockwise  a t  a 
uniform r a t e  of approximatly 20 degrees  p . r  second, t o  t h e  90 degree  p o s i t i o n .  The 
to rque  i n d i c a t o r  va lue  s h a l l  be recorded. Wire t r a v e l  s h a l l  be con t inued  t o  t h e  180 
d e g r e e  pos i t i on .  The to rque  I n d i c a t o r  va lue  s h a l l  a g a i n  be recorded. A f t e r  one minute 
i n  t h i s  p o s i t i o n ,  t h e  wire s h a l l  be r e l e a s e d  o f  t ens ion .  Af t e r  10 seconds t h e  ang le  of  
w i r e  r e t u r n  from t h e  180 degree  p o s i t i o n  s h a l l  be measured and recorded a s  t h e  
spring-back. 

20 

14 

MANDREL SIZES 
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7.2.1 (Continued 

WIRE FLEXIBILITY TESTER 

FIGURE 34 

7 . 2 . 2  DURABILITY OP PRODUCT IDENTIFICATION 

The d u r a b i l i t y  of  product  i d e n t i f i c a t i o n ,  c o l o r ,  and c o l o r  s t r i p i n g  a p p l i e d  t o  t h e  v i r e  
f o r  coding s h a l l  be e v a l u a t e d  a t  23 2 3C a s  fo l lows :  

a .  Tes t ing  Apparatus 

The markings d u r a b i l i t y  tester s h a l l  be des igned  t o  ho ld  a s h o r t  specimen of  
f i n i s h e d  wire f i r m l y  clamped i n  a h o r i z o n t a l  p o s i t i o n  wi th  t h e  upper l o n g i t u d i n a l  
s u r f a c e  o f  t h e  specimen f u l l y  exposed. The in s t rumen t  s h a l l  be capab le  of rubbing 
a small c y l i n d r i c a l  steel mandrel ( u s u a l l y  a n e e d l e ) ,  0.025 inch i n  diameter  
maximum, r e p e a t l y  ove r  t h e  upper s u r f a c e  o f  t h e  vire ,  i n  such p o s i t i o n  t h a t  t h e  
l o n g i t u d i n a l  a x i s  o f  t h e  mandrel and t h e  specimen a r e  a t  r i g h t  a n g l e s  t o  each 
o t h e r ,  with t h e  c y c l i n d r i c a l  s u r f a c e s  i n  c o n t a c t .  A weight  a f f i x e d  t o  a j i g  above 
t h e  mandrel s h a l l  c o n t r o l  t h e  t h r Q s t  normal t o  t h e  s u r f a c e  of  t h e  i n s u l a t i o n .  A 
motor d r i v e n ,  r e c i p r o c a t i n g  cam mechanism, and c o u n t e r  s h a l l  be used t o  d e l i v e r  an 
a c c u r a t e  number o f  ab rad ing  s t r o k e  i n  a d i r e c t i o n  p g r a l l e l  t o  t h e  a x i s  of  t h e  
specimen. The l e n g t h  o f  t h e  s t r o k e  s h a l l  be  3/8 i nches ,  and frequency of t h e  
s t r o k e  s h a l l  bo 30 c y c l e s  p e r  minute .  

b. Tes t ing  Procedure.  

In  performing t h e  t e s t ,  a specimen o f  wire  s h a l l  b e  mounted i n  t h e  specimen clamp 
and t h e  weight of 500 grams f o r  wires  v i t h o u t  an o u t e r  b r a i d ,  and 150 grams f o r  
vires with an  o u t e r  b r a i d ,  s h a l l  be a p p l i e d  th rough  t h e  ab rad ing  mandrel t o  t h e  
marked s u r f a c e .  The coun te r  s h a l l  be a t  ze ro ,  and t h e  d r i v e  motor s t a r t e d .  The 
specimen s h a l l  be observed throughout  t h e  p r o g r e s s  of  t h e  t e s t  and a s  soon a s  a 
con t inuous  l i n e  of  t h e  s o l i d  c o l o r  i n s u l a t i o n ,  or c o a t i n g ,  or o f  t h e  s t r i p e ,  band, 
or p r i n t e d  marking is removed under t h e  ab rad ing  mandrel ,  t h e  number of abrad ing  
c y c l e s  s h a l l  be recorded. Unless o t h e r w i s e  s p e c i f i e d ,  t h r e e  specimens from each 
sample u n i t  s h a l l  be  t e s t e d  and t h e  r e s u l t s  averaged. 

7.2.3 HARRABILITY 

7.2.3.1 Hot Stamp 

7.2.3.1.1 Marking Process  

Specimens s h a l l  be t e s t e d  f o r  m a r k a b i l i t y  i n  t h e  a s - r ece ived  c o n d i t i o n .  A 100 f o o t  
specimen s e l e c t e d  a t  random s h a l l  be  marked u s i n g  normal hand l ing  procedures .  A Conrac 
( O r  e q u i v a l e n t )  ho t  embossing s i n g l e  s t e p  p r o c e s s  machine s h a l l  be  used t o  impr in t  t h e  
specimen with t h e  c h a r a c t e r s  one through f i v e  and t h e  l e t t e r s  A through D ,  i nden t ing  t h e  
wire t o  0.0015 inch maximum. N o  post cure f o r  t h e  marking is allowed. The marking f o i l  
s h a l l  be Kingrley tJo. K-496 c o l o r  p u r p l e ,  and s h a l l  be  a p p l i e d  t o  t h e  specimen u s i n g  a 
temperature, p r e s s u r e ,  and d u e l 1  time a d j u s t e d  t o  o b t a i n  t h e  b e s t  p i  ment t r a n s f e r ,  and 
t h e  b e s t  marking permanence. The a d j u s t e d  t empera tu re  s h a l l  be w i t h l n  t h e  l i m i t s  o f  
180 +2w. 

R 



7.2.3.1.2 T e s t  

After  a coo l ing  or s e t t i n g  time of  a t  l e a s t  t w o  minutes ,  t h e  marked wi re  or c a b l e  s h a l l  
be mounted i n  t h e  specimen clamp o f  a General Electric Repeated Scrape Abrasion Tester, 
Type 51204061 (Modif ied) ,  o r  e q u i v a l e n t ,  so t h a t  t h e  rubbing member w i l l  c o n t a c t  t h e  
marking. A weight ,  i nc lud ing  t h e  weight of t h e  f i x t u r e ,  of  two pounds s h a l l  be  a p p l i e d  
through t h e  rubbing member t o  t h e  i d e n t i f i c a t i o n  marking. The rubbing member s h a l l  b e  
a 3/16-inch-wide m i c a r t a  block wi th  1/32-inch co rne r  r a d i i ,  covered wi th  1/16-inch-thick 
f e l t  i n  accordance with Fede ra l  S p e c i f i c a t i o n  C-P-206B Type I ,  C l a s s i f i c a t i o n  984 
(American P e l t  Company number 133). "he speed of  t h e  r e c i p r o c a t i n g  ab rad ing  head s h a l l  
be 60 c y c l e s  per  minute maxim-. 

S i x  s e p a r a t e  m a r k s  on each specimen s h a l l  be t e s t e d .  The t e s t  s h a l l  be t e rmina ted  a f t e r  
30 r u b s  (15 c y c l e s ) ,  o r  a f t e r  f a i l u r e ,  whichever occurs f i r s t .  The specimen is 
cons ide red  t o  have f a i l e d  when any  p o r t i o n  o f  any c h a r a c t e r  is comple t e ly  rubbed 
through. The v a l u e s  o b t a i n e d  f o r  t h e  s i x  tests s h a l l  t hen  be averaged. This ave rage  
s h a l l  be l i s t e d  a s  t h e  t e s t  r e s u l t .  Following t h e  Rub t e s t ,  a W e t  Die lec t r ic  tes t  s h a l l  
be performed i n  accordance with S e c t i o n  7.1.11. 

7.2.3.2 

7.2.3.2.1 

7.2.3.2.2 

7.2.4 

7.3 

7.3.1 

Ink  J e t  

Marking P rocess  

A 100-foot specimen s h a l l  be  marked wi th  t h e  ink j e t  (depos i t ed )  p r o c e s s ,  i n  t h e  
as-received c o n d i t i o n ,  using normal handl ing procedures .  C i r c u i t r y  coding s h a l l  be  
des igna ted  wi th  GlOLS i n k  manufactured by American Can Company and a p p l i e d  wi th  an 
American Can Company IJwn 9400 series, or equ iva len t ,  ink j e t  marking machine. 

Tes t  

Following a 24-hour s e t t i n g  t i m e ,  specimens of marked wire s h a l l  be s u b j e c t e d  t o  a 
r u b  test p e r  7.2.3.1.2 e x c e p t  t h a t  a one pound w i g h t  s h a l l  be used. A s e p a r a t e  p i e c e  
of t h e  i n k  j e t  marked sample s h a l l  be  sub jec t ed  t o  t h e  fo l lowing  l i g h t  f a s t n e s s  tes t .  
Place t h e  specimen i n  a Weatherometer t e s t e r  and c y c l e  f o r  102 minu tes  of  u l t r a v i o l e t  
l i g h t  followed by 18 minutes  o f  u l t r a v i o l e t  l i g h t  p lus  a t a p  wa te r  spray.  Repeat t h i s  
c y c l e  f i v e  a d d i t i o n a l  times, f o r  a t o t a l  of s i x  c y c l e s  (12 hours). 

INSULATION REMOVAL 

Adjust  a c a r p e n t e r  s i n g l e  b l ade  r o t a r y  s t r i p p e r  t o  accep tab ly  s t r i p  10 c o n s e c t i v e  
samples of Type  I ,  C l a s s  1, AWC 24, Type V I I I ,  Class  1, AWC 20 and 14  w i r e ,  and Type 
XVI, C l a s s  1, AWG 20 and 14 wire (wi thou t  s c rap ing  the  conduc to r ) .  

The s t r i p p e r  s h a l l  be mounted on t h e  s t a t i o n a r y  member of  an I n s t r o n  T e n s i l e  Tes t e r  (or 
e q u i v a l e n t )  a s  sho rn  i n  F igu re  35. A t t ach  t h e  test specimen t o  t h e  movable head of t h e  
t e n s i l e  tes ter ,  and wi th  t h e  s t r i p p e r  t u rned  o f f ,  i n s e r t  t h e  l o o s e  end i n t o  t h e  s t r i p p e r  
t o  a depth s u i t a b l e  t o  remove a .2S + -05  inch s l u g  of i n s u l a t i o n .  Turn t h e  s t r i p p e r  on 
and a l low i t  t o  run a minimum o f  30 ceconds.  
50 i nches  per  minute ,  and r eco rd  t h e  t e n s i l e  f o r c e  r equ i r ed  t o  remove t h e  i n s u l a t i o n  
s l u g  wh i l e  t h e  s t r i p p e r  is running. 

Repeat t h i s  procedure on t h e  opposite end of  each test sample a f t e r  c u t t i n g  o f f  any 
p o r t i o n  of t h e  wire t h a t  was gr ipped  by t h e  t e n s i l e  tes ter .  

Operate t h e  t e n s i l e  t e s t e r  a t  a speed o f  

PRODUCT CONTROL 

JACXET ruw 
Procedure I (Spark T e s t )  

The f l a w  test o f  t h e  j a c k e t  s h a l l  be conducted as  dosc r ibed  i? PED-STD-228, Method 6211, 
with t h e  s h i e l d  being used a s  a conductor.  

E lec t rode  l e n g t h ,  and speed o f  c a b l e  through t h e  e l e c t r o d e  s h a l l  be  such t h a t  a l l  
s u r f a c e  a rea  o f  t h e  jacke t  w i l l  be s u b j e c t e d  to  a vo l t age  of 1.0 Kv t o  1.5 RV f o r  a 
m i n i r u  of 0.20 seconds.  

Procodure I1 (Bv Impulse T e s t )  

One hundred p e r c e n t  o f  t h e  f i n i s h e d  c a b l e  s h a l l  be t e s t e d  i n  accordance wi th  Sec t ion  
7.1.9. 



STATIONARY HEAD 4 
YIRE TO BE STRIPPED 

CARPENTER SINGLE BUM 
ROTARY STRIPPER 

h 

YIRE TO BE STRIPPED 

CARPENTER SINGLE BUM 
ROTARY STRIPPER 

I 

MOVING MAD 

INSULATION REMOVAL TESTER 
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8.1 

7.3.2 WOR KMANSHI P 

A l l  d e t a i l s  o f  workroanship s h a l l  b e  i n  a c c o r d a n c e  w i t h  h igh-grade  w i r e  and c a b l e  
m a n u f a c t u r i n g  p r a c t i c e s .  Manufac tur ing  p r o c e s s e s  s h a l l  be used  t o  e n s u r e  t h e  
c o n s i s t e n t  c o m p l i a n c e  w i t h  t h e  r e q u i r e m e n t s  o f  t h i s  s p e c i f i c a t i o n  when t e s t e d  i n  
a c c o r d a n c e  w i t h  S e c t i o n  7 .  In a d d i t i o n ,  t h e  f i n i s h e d  p r o d u c t  s h a l l  comply w i t h  
t h e  r e q u i r e m e n t s  of S e c t i o n  4 . 5 . 3 . 2 .  

I 7.3.3 VISUAL AND D I M E N S I O N A L  

I n  a d d i t i o n  t o  a l l  o t h e r  tests,  t h e  f i n i s h e d  wire or c a b l e  s h a l l  be  i n s p e c t e d  t o  e n s u r e  
t h a t  f i n i s h e d  p r o d u c t s  conform t o  t h e  g e n e r a l  p h y s i c a l  c h a r a c t e r i s t i c s  d e f i n e d  i n  t h i s  
s p e c i f i c a t i o n .  The f o l l o w i n g  list o f  items is  t h e  minimua r e q u i r i n g  e x a m i n a t i o n  d u r i n g  
VLD i n s p e c t i o n .  The r e q u i r e m e n t s  f o r  a p a r t i c u l a r  s u p p l i e r s  f i n i s h e d  w i r e  and c a b l e  
a r e  c o n t a i n e d  i n  t h e  QSS drawing  c o r r e s p o n d i n g  t o  t h e  q u a l i f i e d  S u p p l i e r  S h e e t  number 
c o n t a i n e d  i n  t h e  w i r e  p a r t  nunber  (See  S e c t i o n  8.1 and  8 . 2 ) .  

a .  C o n d u c t o r  

(1 )  Diameter  

( 2 )  Number o f  S t r a n d s  

( 3 )  S t r a n d  C o a t i n g  

( 4 )  Type of S t r a n d i n g  

( 5 )  D i a m e t e r  of s t r a n d s  

b. F i n i s h e d  Wire or C a b l e  

( 1 )  M a x i m u  d i a m e t e r  o f  f i n i s h e d  w i r e  or c a b l e .  

1 2 )  C o n s t r u c t i o n  o f  f i n i s h e d  w i r e  or c a b l e  t o  conform t o  Type and C l a s s  
d e s i g n a t i o n .  

( 3 )  Color -code  i d e n t i f i c a t i o n  f o r  i n d i v i d u a l  w i r e s  o f  a m u l t i - c o n d u c t o r  c a b l e  

( 4 )  C o n t i n u i t y ,  uniform a p p l i c a t i o n  of i n s u l a t i o n s  and j a c k e t s  on w i r e  or c a b l e .  

a p p l i e d  a s  s p e c i f i e d .  

( a )  V a r i a t i o n s  i n  c o l o r  which do n o t  exceed  t h e  l i g h t - d a r k  l i m i t s  

I DENTIP ICATION 

ALL TYPES, CLISS 1 

A l l  Types ,  C l a s s  1 wire or c a b l e  s h a l l  b e  i d e n t i f i e d  by permanent  p r i n t e d  a a r k i n g  
a p p l i e d  a t  r e g u l a r  i n t e w a l s  t o  t h e  o u t e r  s u r f a c e  o f  t h e  f i n i s h e d  wire or component  
wire  a s  a p p l i c a b l e .  As an o p t i o n ,  t h e  i d e n t i f i c a t i o n  may b e  a p p l i e d  t o  t h e  c a b l e  
j a c k e t  r a t h e r  t h a n  t h e  component wire. 
l e t te r  o f  a d j a c e n t  marking s h a l l  be s i x  i n c h e s  ( n o m i n a l ) .  

S p a c i n g  between t h e  l a s t  and t h e  f i r s t  

I I 

'9 

R 
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8 . 1  (Cont 'dl  

The p r i n t e d  i d e n t i f i c a t i o n  s h a l l  c o n s i s t  of t h e  fol lowing:  

a .  Wire S p e c i f i c a t i o n  and QPL Q u a l i f i e d  S u p p l i e r  Sheet  (QSS) Number 

b. Wire Type 

c. Wire Class  

d .  Wire S i z e  

e. Manufacture 's  code number or t r a d e  mark. 

Example: W48C/01 1/1-20 xxxxx 
I n d i c a t e s :  M S  13-48C/xX, Type I ,  C l a s s  1, S i z e  2 0 ,  

Z L  M n u f a  c t ur e r s Qe L+ss Number 

Manufacturer ' s  Code Nmber 

11.2 

8 . 3  

ALL TYPES, CLASS 2 'TBROUGR 24 

For Class  2 through 24 c a b l e  t h e  i d e n t i f i c a t i o n  s h a l l  be o n l y  on t h e  red component wire. 
As an o p t i o n ,  t h e  i d e n t i f i c a t i o n  nay  be a p p l i e d  t o  t h e  c a b l e  j a c k e t  r a t h e r  t han  t h e  
component wire. 

The c a b l e  i d e n t i f i c a t i o n  s h a l l  be  i a p r i n t e d  a t  i n t e r v a l s  o f  n o t  more t han  s i x  inches and 
s h a l l  c o n s i s t  t h e  fo l lowing% 

a .  Wire s p e c i f i c a t i o n  and QPL+SS Nuinbet 

b. Wire Type 

E .  Wire C l a s s  

d. Wire Size  

e. Manufacturer ' s  code number or t r a d e  mark 

bralaplo: wac/oi - 3/4-6 xxxxx 
Type 111, C l a s s  4, Size 6 ,  

Manufacturer ' s  QPL QSS Nmbcr  

Manufac tu re r ' s  Code Number -L 13-48cAY Ind icatea : 

APPLICATION AND COLOR OF IDENTIFICATION M R K I N G  

Unless  o the rwise  s p e c i f i e d  on t h e  purchase o r d e r ,  t h e  fo l lowing  s h a l l  apply:  

8.7.1 TYPES I TAROUClf X X I  

The i d e n t i f i c a t i o n  marking on a l l  w i r e  and c a b l e  s h a l l  be permanent and of  s u f f i c i e n t  
size to  be i n t e l l i g i b l e .  When t h e  f i n i s h e d  diameter  is 0.054 i n c h  or less, t h e  marking 
sha  
I f n i t s  of MIL-STD-104, C l a s s  1. The c o l o r  o f  t h e  marking on a l l  wire wi th  a marking 
sur€ace color of r e d ,  b l w ,  g reen ,  b l a c k ,  p u r p l e ,  or brown s h a l l  be w h i t e  w i th in  t h e  
MIL-STD-104, C l a m  1, l i m i t s .  The marking s h a l l  meet t h e  r equ i r emen t s  o f  Sec t ion  
4.5.2.2 

8.3.2 TYPES XXII T R R W C R  XXfV 

The i d e n t i f i c a t i o n  marking s h a l l  be i n  accordance with 8.3.1 e x c e p t  t h a t  t h e  c o l o r  o f  
t h e  marking on a l l  wire and cable wi th  a marking s u r f a c e  c o l o r  o f  wh i t e ,  s h a l l  be 
o range ,  w i t h i n  t h e  l i m i t s  of MIL-STD-104, C l a s s  1. In a d d i t i o n ,  a series o f  s i x  0.10 
i nch  dashes  s h a l l  be  a p p l i e d  a t  t h e  approximate mid-point between t h e  i d e n t i f i c a t i o n  
M r k h g S .  
i nches  a p a r t .  The c o l o r  o f  t b e  d a s h e s  s h a l l  be t h e  same a s  t h a t  of t h e  i d e n t i f i c a t i o n  
marking. 

J acke ted  c a b l e  which has no i d e n t i f i c a t i o n  marking on t h e  j a c k e t ,  s h a l l  have orange 
c o l o r e d  dashes  a p p l i e d  a long  its l eng th .  The l e n g t h  o f  t h e  d a s h e s  may v a r y  froa a 
m i n i a m  of  -25  inch t o  a maxinun o f  1.0 inch .  The width s h a l l  n o t  exceed 0.06 inches.  
Spacinq between thm dashes  is n o t  c r i t i ca l .  

Example: 

W48C/Ol/l/l-20 xxxxx - - - - - -  W48C/Ol/l/l-20 xxxxx 

The dasher  s h a l l  be a maximum of 0.06 inches  wide,  and s h a l l  be spaced 0.10 
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9. PACXAGING AND UAARKING 

U n l e s s  o t h e r w i s e  s p e c i f i e d  on  t h e  p u r c h a s e  o r d e r ,  w i r e  and  c a b l e  s h a l l  be  p r e p a r e d  f o r  
s h i p l e n t  a c c o r d i n g  t o  t h e  f o l l o w i n g  r e q u i r e m e n t s .  

9.1 PACKING 

9.1.1 Type I, V, VIII, IX, X. XI, XVI, XIX, XXII, and XXIII Wire and C a b l e  

a. 

. 
b. 

C .  

d.  

The w i r e  or c a b l e  of a g i v e n  l o t  s h a l l  be wound o n  spools or reels,  w i t h  a minimum 
b a r r e l  d i a m e t e r  5 0  times t h e  wire d i a m e t e r  f o r  s i z e  26 t h r o u g h  14 ,  40 times t h e  
wire d i a m e t e r  f o r  s i z e  1 2  t h r o u g h  1 0 ,  30 times t h e  wire d i a m e t e r  f o r  s i ze s  8 
t h r o u g h  1 /0 ,  and 20 times t h e  w i r e  d i a m e t e r  f o r  s i z e  2/0 t h r o u g h  4/0. The minimum 
b a r r e l  d i a m e t e r  f o r  any  w i r e  s i z e  s h a l l  be 3-1/2 i n c h e s  w i t h  a h o l e  s i z e  of  1-1/2 
i n c h e s  i n  d i a m e t e r .  

The minimum a c c e p t a b l e  f i n i s h e d  l e n g t h s  f o r  Wire (Types  I ,  V, VIII, IX, X, XI, XVI, 
XIX, xxII and xXII1 C l a s s  1) s h a l l  conform t o  T a b l e  XIX. 

One f o o t  o f  e a c h  end  of e a c h  c o n t i n u o u s  l e n g t h  of m u l t i c o n d u c t o r  wire or c a b l e  o n  
e a c h  spool or reel s h a l l  be a c c e s s i b l e  f o r  i n s p e c t i o n  tests. I f  t h e  s p o o l  o r  reel  
c o n t a i n s  more t h a n  o n e  l e n g t h  of wire o r  c a b l e ,  t h e  e n d s  o f  e a c h  l e n g t h  s h a l l  b e  
marked o r  tagged  f o r  i d e n t i f i c a t i o n .  

A c c e p t a b l e  s h i p p i n g  l e n g t h s  of Class 1 wire s i z e s  26 t h r o u g h  1 0  AWG s h a l l  be wound 
on  a reel or s p o o l  i n  o n e  c o n t i n u o u s  l e n g t h .  
s h a l l  be  t e l e p h o n e  s p l i c e d  t o g e t h e r  t o  form a c o n t i n u o u s  l e n g t h  and  t h e  i n s u l a t i o n  
s t r i p p e d  from t h e  c o n d u c t o r  f o r  a t  l e a s t  six i n c h e s  in e a c h  d i r e c t i o n  from t h e  
s p l i c e .  The s p l i c e  s h a l l  be  f i n i s h e d  o f f  smooth a n d  f r e e  o f  b u r r s  and f l a g g e d  w i t h  
a n  i n t e r n a t i o n a l  o r a n g e  c o l o r  t a p e  to  p r e v e n t  damage t o  a d j a c e n t  c o i l s  of w i r e  as 
shown i n  F i g u r e  36. The q u a l i t y  o f  t h e  t a p e  and a d h e s i v e  s h a l l  b e  s u c h  t h a t  t h e  
t a p e  f l a g  s h a l l  remain  i n t a c t  d u r i n g  normal  h a n d l i n g  and s h i p p i n g  o p e r a t i o n s .  Both  
e n d s  o f  e a c h  c o n t i n u o u s  l e n g t h  o f  v i r @  on a s p o o l  or reel s h a l l  b e  b r o u g h t  o u t  o n  
t h e  i n s i d e  o f  t h e  f l a n g e s  and s h a l l  be a c c e s s i b l e  above  t h e  s u r f a c e  of t h e  wire for 
a minimum of 1 2  i n c h e s .  The loose e n d s  s h a l l  be t a p e d  t o  t h e  i n s i d e  o f  t h e  f l a n g e .  
NO a d h e s i v e  s h a l l  be i n  c o n t a c t  w i t h  t h e  wire s u r f a c e ,  o t h e r  t h a n  t h e  f a s t e n e d  
e n d s .  

The m a x i m u  number o f  splices,  i n  any  r e e l ,  spool, d e l i v e r y  l o t ,  or s h i p m e n t  s h a l l  
conform t o  t h e  f o l l o w i n g  formula :  

The e n d s  of d i f f e r e n t  l e n g t h s  o f  Wire 

Lr 
smax = 

LAV 

Where: 

%ax = An I n t e g e r  r e p r e s e n t i n g  t h e  muximuin a l l o w a b l e  number of s e g m e n t s .  

'max s h o u l d  a l w a y s  be rounded o f f  t o  t h e  n e x t  h i g h e s t  i n t e g e r .  

T o t a l  l e n g t h  o f  wire b e i n g  examined,  i.e., may be a s e g m e n t ,  r e e l ,  
spool, d e l i v e r y  l o t  or s h i p n e n t .  The minimum a c c e p t a b l e  l e n g t h  for a n y  
segment  is c o n t a i n e d  i n  T a b l e  XIX. must  b e  d e t e r m i n e d  f o r  e a c h  
p a r t i c u l a r  Type, C l a s s ,  and S i z e  of bre or c a b l e  c o n t a i n e d  i n  a 
s h i p m e n t .  

Average  l e n g t h  p e r  segment  a s  d e s c r i b e d  i n  T a b l e  X I X .  

NOTE: 

LT - 
'AV = 

L For v a l u e s  of 
number o f  segments  i n  a n y  i n s p e c t i o n  l o t  s h a l l  be t w o .  

The i n s p e c t i o n  l o t  t o  which t h i s  p a r a g r a p h  a p p l i e s  w i l l  be a n y  l o t  f rom t h e  same 
s h i p m e n t  on  any  s i n g l e  day. 

OPTIONS: 1. When s p e c i f i e d  o n  t h e  i n d i v i d u a l  p u r c h a s e  o r d e r ,  a c c e p t a b l e  s h i p p i n g  
l e n g t h s  may b e  s h i p p e d  on a s i n g l e  reel or spool w i t h o u t  s p l i c i n g .  
when t h i s  method is r e q u e s t e d ,  a t  l e a s t  12 i n c h e s  of e a c h  end o f  
e a c h  l e n g t h  s h a l l  be a c c e s s i b l e  f o r  i n s p e c t i o n  tests. 

be b u t t  welded r a t h e r  t h a n  t e l e p h o n e  s p l i c e d .  If b u t t  weld ing  is 
u s e d ,  t h e  i n t e r n a t i o n a l  o r a n g e  t a p e  f l a g  s h a l l  b e  r e p l a c e d  by a t a p e  
wrap  o f  t h e  same c o l o r .  The t a p e  wrap  s h a l l  b e  s u c h  t h a t  t h e  t o t a l  
O.D. o f  t h e  wrap does n o t  exceed  t h e  i n s u l a t i o n  0.0. b y  more t h a n  
0.003 i n c h e s .  

T which a r e  e q u a l  t o  or less t h m  'AV, t h e  maximum p e r m i s s i b l e  

2. The e n d s  of d i f f e r e n t  l e n g t h s  o f  wire wound o n  a reel or spool may 
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9.1.1 

WIRE GAUGE 

26 - 20 

(Cont  i nuad)  

M I N I M U M  ACCEPTABLE SEGMENT LENGTH C%') LAV (PT) 

500 3155 

TABLE X I X  

TYPE I,  V, V I I I ,  I X ,  X I  X I ,  XVI, X I X ,  X X I I  AND X X I I I ,  
CLASS 1, WIRE - SHIPPING LENGTRS 

18 - 1 4  1 1 2 - 8  

500 

500 

2020 1 1020 

I 520 
300 I 1 6 - 4  

I I 275 1 2 - 4/0 100 

A c c e p t a b l e  s h i p p i n g  l e n g t h s  s h a l l  be  s p e c i f i e d  o n  i n d i v i d u a l  p u r c h a s e  o r d e r s .  The c a b l e  
s h a l l  be d e l i v e r e d  on s p o o l s  or reels h a v i n g  a m i n i m u m  b a r r e l  d i a m e t e r  a s  s p e c i f i e d  i n  
S e c t i o n  9.1.1.a. 

9.2 PACKAGING 

Packaging  s h a l l  i n s u r e  t h a t  t h e  e l e c t r i c  wire w i l l  b e  a d e q u a t e l y  p r o t e c t e d ,  d u r i n g  
s h i p e n t  and s t o r a g e ,  b o t h  from p h y s i c a l  damage and  from t h e  e f f e c t s  o f  h a r m f u l  
m a t e r i a l s  and e n v i r o n m e n t s .  

9.3 HARKING 

Each package  and e a c h  reel or spool s h a l l  be  d u r a b l e  and l e g i b l y  marked t o  g i v e  t h e  
f o l  l o  wing i n f o r m a t i o n  : 

a. 

b. 

C. 

d .  

e. 

f .  

9. 

h .  

i .  

Eoeing M a t e r i a l  S p e c i f i c a t i o n  13-48(3, M a n u f a c t u r e r s  QPL-QSS Number, Type,  C l a s s ,  
S i z e .  

M a n u f a c t u r e r ' s  P a r t  Number 

T o t a l  and I n d i v i d u a l  Wire o r  Cable  Lengths  i n  F e e t  

Order  o f  I n d i v i d u a l  Wire or Cable  Lengths  as p u t  o n  S h i p p i n g  R e e l  

A c t u a l  F i n i s h e d  Wire Weight  i n  Pounds 

P u r c h a s e  Order  Number 

M a n u f a c t u r e r ' s  Name 

Date  o f  M a n u f a c t u r e  

M a n u f a c t u r e r ' s  Lot  Number 

NOTE: c., d . ,  and e.  may be e l i m i n a t e d  on c o n t a i n e r s  used  f o r  s h i p p i n g  
spools 

r ee l s  or 

EMS U-48C 
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TABLE XX 

OUALIPICATION AND PURCHASER INSPECTION TESTS 

TEST 

Design and P e r t o m a n c e  

Acce le ra t ed  Aging and L i f e  Cycle  

E 1  oc k i nq 

Cold Bend 

Concentr ic i t y  

Conductor D.C. Res i s t ance  

Conductor Elongat ion  and T e n s i l e  S t r e n g t h  

C u r r e n t  Overload 

Deformation 

I r p u l  re D i  electr  ic 

Dry Dielectric 

W e t  D i e l e c t r  ic 

D y n a m i c  Cut-Through 

P1 m a b i l  i t y  

F lexure  Endurance 

Hum id i t y  R e s i s t a n c e  

I m e r s i o n  

I n s u l a t i o n  Elongat ion  and T e n s i l e  S t r e n g t h  

I n s u l a t i o n  bsistanca 

I n s u l a t i o n  Shr inkage  o r  E longa t ion  

Notch S e n s i t i v i t y  

Poly imide  Cure 

Scrape  Abrasion Res i s t ance  . 
S h i e l d  Coverage 

Smoke T e s t s  

S u r f a c e  R e s i s t a n c e  

Tape Abras ion  Resistance 

Thermal Shock Res i s t ance  

Weight 

U i  c k i  ng 

Wire to  Wire Abras ion  

Urap T e s t  

Handling and I n s t a l l a t i o n  

P18x i b i  1 i t y  

D u r a b i l i t y  of Product  I d e n t i f i c a t i o n  

Ma r ka b il i t y  

REQUIREMENTS 

4.5.1 

4 .5 .1 .1  

4.5.1.2 

4.5.1.3 

4.5.1.4 

4.5.1.5 

4.5.1.6 

4.5.1.7 

4.5.1.8 

4.5.1.9.1 

4.5.1.9.2 

4.5.1.9.3 

4.5.1.10 

4.5.1.11 

4.5.1.12 

4.5.1.13 

4.5.1.14 

4.5.1.15 

4.5.1.16 

4.5.1.17 

4.5.1.18 

4.5.1.19 

4.5.1.20 

4.5.1.21 

4.5.1.22 

4.5.1.23 

4.5.1.24 

4.5.1.25 

4.5.1.26 

4.5.1.27 

4.5.1.20 

4.5.1.29 

4.5.2 

4.5.2.1 

4.5.2.2 

4.5.2.3 

TEST METHOD 

7.1 

7.1.1 

7.1.2 

7.1.3 

7.1.4 

7.1.5 

7.1.6 

7.1.7 

7.1.8 

7.1.9 

7.1.10 

7.1.11 

7.1.12 

7.1.13 

7.1.14 

7.1.15 

7.1.16 

7.1.17 

7.1.18 

7.1.19 

7.1.20 

7.1.21 

7.1.22 

7.1.23 

7.1.24 

7.1.25 

7.1.26 

7.1.27 

7.1.28 

7.1.29 

7.1.30 

7.1.31 

7.2 

7.2.1 

7 . 2 . 2  

7.2.3 

R BMS 1.3-4ac 
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TABU XX (Continued) 

TEST 

Insulation Removal 

Product Control 

Jacket Flaw 

Wo r h a  ns hi p 

Visual and Dimensional Inspection 

Color Code 

Conductor 

Insulation 

Const ruct ion 

Perf o m a n c e  Requi cement L 

Identification of Product 

REQUIREMENTS 

4.5.2.4 

4.5.3 

4.5.3.1 

4.5.3.2 

4.5.3.3 

4.1 

4.2 

4.3 

4.4 

4.5 

8. 

~ 

TEST METHOD 

R BMS U-48C 
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n 

P 

\ 

TABLE X X I  

SUPPLIERS QUALITY CONFORMANCE INSPECTION TESTS 

TEST 

~~ 

Concen t r ic i t y  

C o n d u c t o r  D.C. R e s i s t a n c e  

Impulse  Die lec t r ic  

Dry Dielectric II) 
PI a m  a b  i 1 i t y  

I n s u l a t i o n  R e s i s t a n c e  

I n s u l a t i o n  S h r i n k a q e  or E l o n g a t i o n  

P o l y i m i d e  Cure 12) 
Weight  

Wrap Test 

D u r a b i l i t y  o f  P r o d u c t  I d e n t i f i c a t i o n  

W a r k a b i l i t y  ( I n k  Jet Only)  

J a c k e t  Flaw 

Wo c kmansh i p 

V i s u a l  and Dimens iona l  

Color Code 

C o n d u c t o r  

I n s u l a t i o n  

Con st r uc t i o n  

I d e n t i f i c a t i o n  O E  P r o d u c t  

RE QU I R  EM ENTS 

4.5.1.4 

4.5.1.5 

4.5.1.9.1 

4.5.1.9.2 

4.5.1.11 

4.5.1.16 

4.5.1.17 

4.5.1.19 

4.5.1.26 

4.5.1.29 

4.5.2.2 

4.5.2.3 

4.5.3.1 

4.5.3.2 

4.5.3.3 

4.1 

4.2 

4 . 3  

4.4 

8. 

TEST METHOD 

7.1.4 

7.1.5 

7.1.9 

7.1.10 

7.1.13 

7.1.18 

7.1.19 

7.1.21 

7.1.28 

7.1.31 

7.2.2 

7.2.3 

7.3.1 

7.3.2 

7.3.3 

_--- 
---- 
---- 
---- 

II> T h i s  t e s t  s h a l l  be  per formed on  a l l  w i r e ,  or c a b l e  (as a p p l i c a b l e ) ,  o f  t h e  

I n s p e c t i o n  Lot. 

12> Applies o n l y  t o  p r o d u c t s  w h i r 5  employ a p o l y i m i d e  t o p c o a t  

BMS U-48C R 
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APPENDIX I1 

MIL- W-8 1044/9 

Wire Specification 



TI N-COATED 
COPPER CONDUCTOR 

\ 

WIRE.  ELECTRIC, CROSSLINKED POLYALKENE INSULATED. 30 March 1967 
TIH-CMTED COPPER. MEDIUM WEIGHT, 

150'C 

The complete repuira5ents for  procuring the wire described herein 
shal l  cons l i t  of t h l s  document a d  the Issue In effect o f  

Speci f lcat lon HlL-W-Elowt 

JACKET-CROSSLINKED EXTRUDED 
POLW INYLIMHE FLUOR1 DE, 

PRIMRY I N W L A T I W -  

/HlCKNESS .005 2 .001 I N C H  

I I C 1 4 . 2 5 1  5 I 6 I E 1 3  I 4.0 1 
c I 4.25 I 5 I 8 I 10 1 4  4.0 I 15.0 

TEnFfRATURE RATING: 150'C (302.F) 

YOLTACE RATING: 600 Volts ( n s )  
PHYSICAL PROPERTIES (Primary Insulation) 

HJX. Conductor  Tenpsrature 

T e n s i I s  Strength, 2500 P S I  (mln.). SIzes 24-12 
2Qoo ps i  (nln.), rlres IO- 0 

E l o n g a t i o n .  150% (nln.) 

Primary Insulation, 3000 volts/60 cps (ma), IoQ( test 
Finlshed wlre 5000 volts/M) cp¶ ( m u ) ,  IO@ test 

IHWLATION FIAUS (Spark Tart) 

BLOCKING: 
DIELECTRIC TANK TEST: 2500 volts/l mln. 60 cpr (m) IW, tart 
INSULATION RESISTANCE1 5000 megohm for  1000 f t .  (mln.) 
THERlUL SHOCK RESISTMCE: I50.C. Max. c h n p .  0.06 Inch 
S H n t n w E :  300 t 3.c. 116 Inch (nax.1 In IZ Inchaa. alrea 24-12 

1/4 Inch (max.) In 12 Inchas, r lzes IO- 0 
WICKING: 114 inch (me%..) 
DIELECTRIC TEST: 
LOY TEHPERATURE (Cold Bend): 2 turns (720") 
COLOR: Uhl t o  preferred 

215 t 3 %  fo r  6 h o u r s  

2500 w l t s / 5  mln. 60 cpr (mi) 

THIS SPECIFICAT\MI SHEET TAKES PRECEOENCE 
OVER WCUMENTS REFERENCED HEREIN. 
REFEAEHCEO DOCUNENTS SHALL BE OF THE ISSUE 
I M  EFFECT OH OATE OF INVITATIONS FOR BID. 

FUIUUBILITY: 30 sac. (ma~.); 3 Inches ( ~ O X . ) :  no 

LIFE CYCLE: Z O O ?  3'C f o r  168 hours 
ACCELERATED ACING: 300 f 3-C. Identification leglblllty 

WMIDITY RESISTANCE: Insulation Res ls tace  

SURFACE RESISTANCE: 500 megohms-lnchss (nln.) , both 

SMOKE: ZOO i 3.C. No v l s l b l e  -ka 
IDENTIFICATION OF PRODUCT: Requlrad 
COLOR STRIPING DURABILITY: 125 cycles (250 strokes) (mln.) 
IDENTIFICATION UJRABILITV: 125 cycles (250 s t r o k e s )  (mln.) 
DAW NO: 

PART NO: 

f l n l n g  of tissue papar  

225 t 3.C 

5000 megohms f o r  1000 ft. (all".) 

r e a d i n g s  

The '*' I n  f a b l e r  .bova shal l  be replaced by e color 
code designator In accordaca wlrh MIL-STD-681. 

The part  nwbar shall constat of the nllltery pert  
nunber  indlcstor,  spec. sheet no., n d  dash no.: _-- 

N l l l t a r y  P a r t  I No. Indicator ?!EE&2% - 
E x m p l s :  Slrs 20,  Yhlte: M 81044/9 -20-9, 
White w i t h  o r a n g .  rtrlp.: N 8loW1/9 -20-93. 
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NIL-W-BL044/7bL W 9799906 1120b570 54b W 

0 
MIL W-81044/9(AS) 

NOTE : 
The resistance of the insulation of this wire to "cut-through"* decreases 
w i t h  increasing temperature. Therefore, for applications where total 
conductor temperatures# are expected to exceed llO°C, use of this wire 
shall be restricted t o  installations where special precautions are 
taken to preclude stresses which can result in cut-through damage to 
the wire. 

* m-THROUGH is damage which results from localized stresses such 
as are caused by thin or sharp edges, lacing cords or ties, mounting 
clamps etc. 

# TOTAL CONDUCTOR TEMPERATURE is the operating temperature of the 
conductor of. the wire. 
plus the temperature rise caused by the current carried by the 
wire. 

It is the sum of the ambient temperature 

*US. GOVERNMENT PRINTING OFFICE: lD67-Z61-619/0DO6 

I 
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flIL-C-26500D _ -  C A N C  NOTICE L 999990b ~ 1096060 488 D 1 
1 - -  _- - _- ._ 

- _- I._ - 

MI L-C-26500D[USAF) I 
----/ 

,( U. S. AIR FORCE L ___ 
SPECIFICATION NOTICE 1 
NOTICE 18 Nov 1971 

MILITARY SPECIFICATION 

CONNECTORS, GENERAL PURPOSE, ELECTRICAL 
MINIATURE, CIRCULAR, ENVIRONMENT RESISTING 

GENERAL SPECIFICATION FOR 

This Notice should be f i l e d  in front of or i n  place of 
Military Specif icat ion MIL-C-26500D(USAF), dated 
10 November 1970. 

1. MIL-C-26500D(USAF) is inactive for hew design by the Air Force. 

2. For Air Force applications use MIL-C-38999 or MIL-C-83723. 

*U.S. GOVEENMENT PRINTING OFFICE: 1072-714-10s/tMO 

Pretparing Activity: 
Air Force 17 

FSC 5955 
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MIL-C-26500D(USAF). 
AMENDMENT 2 
I5 November 1971 
SUPERSEDING 
AMENDMENT 1 
PS January 1971 

MILITARY SPECIFICATION 

CONNECX'OM, GENERAL PURWBE, ELECTRICAL, 

IkfINWTURE, CIRCULAR, ENVEtONMENT REGSTING, 

GENERAL SPECIFICATION FOR 

This amendment forms a m.rt of Military Specification MIL-C-26500D(VSAF), 
dated 10 Noyember 1970, and is. mandatory for use by the Department of the 
Air Force. 

PaRe 1 

* 1.2 (f), line 1: Delete T i v e "  and substitute. "Six". 
'I 

At end of paragraph, add "Firewall (Class K)." 

page 2 

* Under Federal Specification& hsert: 

v*QQ-P-35 Passivati,on Treatments for Austenitic, Ferrltic, and Marteneitic 
Corrosion-resisting Steel (fastening deMces). 

-4-763 Steel Bars, Shapes, and Forgings-Corrosion Resisting." 

Page 4 

* Under Military Standards, insert: 

"MS27657 
MS27658 
MS27659 

Short Support, Cable, E l e c t r h l  Connector (for Class E and K Connectors). 
]Long Support, Cable, Electrical Connector (for Class E and K Connectors). 
90° Support, Cable, Electrical Connector (for Class E and K Connectors). " 

Page 10 

* 3.2.7: Add 

"h. For Classes E and K in etainless steel materials, short cable support f i t t ing in 
accordance with -27657. 

For Class68 E and K in stainless steel materials, long cable support fltting in 
accordance with MS27658. 

For Classes E and K in stainless steel materials, 90' cable support fitting in 
accordance wlth -27659. '' 

i. 

j. 

* 3.3: At the end of paragraph, add "ClslBses E and K, stainless steel, shall be passivated in 

Page 35 

* 4.7.13, line 5: Delete "50" and substituta "1OO". 

accordance with QQ-P-35." 

Fsc 5935 
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10 November 1973 

Superseding  

26 June 1967 
MIL-C-26500C 

MILITARY SPECIFICATION 

CO3NECTORS, GENERAL PURPOSE, ELECTRICAL, 
MINIATURE, CIRCULAR, ENVIRONMENT RESISTING, 

GENERAL SPECIFICATION FOR 

1. SCOPE 

1 . l  Scape. T h i s  specification covers an environment-resisting 
family of miniature, circular, electrical connectors (plugs and 
receptacles ) , designed t o  meet the requirements o f  advanced a i  r- 
craft ,  rockets, missiles, and space vehlcles. 

1.2 
physical characteristics: 

T h i s  specification defines connectors w i t h  t h e  following 

(a) A series o f  plugs and receptacles i n  which the socket 
' -  . -  contact inserts have a resil ient face, -and t h e  matfng - 

p i n  inserts may have either a resil ient o r  a hard face. 
The available forms are as shown below: 

(b) Coupling types - Threaded (Type T )  and Bayonet (Type B). 

(c) Nine shell sizes. (8,..10, 12,  14, 16, 18, 20, 22 and 24). 

(d)  Various contact arrangements and sizes, inc lud ing  low 

(e) S i x  different shell polarization posf t ions.  

( f )  

frequency shielded contacts (Figure 1 of Supplement 7 ) .  
-a 

Five classes - Environment resisting (Class R ) ;  Hermetic 
(Class H);  Stainless steel (Class E); F l u i d  resisting 
(Class F); Grounding (Class G ) .  

(9) Contact styles - "P" p i n ,  "S" socket, "C" p i n  solder c u p ,  
"E" p i n  solder eyelet (styles C&E only for hermetic). 

Informaticn Handling Services, 
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2. APPL ICAGLE GOCti'!EXTS 

2.1 The followinq documents, o f  t h e  issue i n  effect on d a t e  of 
i n v i t a t i o n  for b i d s  o r  r e q u e s t  f o r  prooosa l ,  form a Dart  of t h i s  
s D e c i f i c a t i o n  t G  the extent s p e c i f i e d  h e r e i n :  

SPECIFICATIONS 

Federa l  

94-A-367 
L -P- 3 78 
PPP-9-566 
PPP-B-585  
PPP-n-531 
PPP-R-6r)l 
PPP-R-621 
PPP-B-636 
PPP-B -676 

!4i 1 i t a r y  

I? I L -?!- 1 4 

PIL-2-116 
!.? I L -li -S6rJG 

t4 I L- ,I -5624 
M I L - S - 774 2 

'1 I L -L -7808 

MIL-A-8625 

'1 I L-L-8937 
!*! I L -L -9 2 3 6 

!*l I L - L -1 0 54 7 

MIL-L-23639 

AI umi num A1 1 oy Forgi  n n s  , H e a t  Trea ted  
Plast ic  F i l m  (Po lye thy lene  Thin Gauge) 
Ccxes, Fold i  nq ,  Paperboard 
Boxes, Nood, b!i rebound 
Boxes, Fiberboard  
Boxes, \-food, Cleated-Plywood 
Boxes, blood, Nai led  and Lock-Corner 
rjox, Fiberboard  
Eoxcs, Set-Up, Paoerboard 

t4olding Plastics and Molded Plastic Par ts ,  
T h e m m e t t i .  ng 
P r c s e r v a t i o n ,  !.?ethods of 
Hydraul ic  F l u i d ,  Petroleur Base, Aircraft, 
?!i ssi 1 e and Ordnance 
Turbine  Fue l ,  Grades JP-4 and 3P-5 
Screw Threads,  S t anda rd ,  Optimum S e l e c t e d  
S e r i e s ,  General S p e c i f i c a t i o n  for  
t u b r i  c a t i  nq O i  1 , A i  r c r a f  t, Turbine  Engine,  
S y n t h e t i c  Base 
Anodic Coat inqs ,  for  Aluminum, and Alumi -  
num Al loys  
Lubr i can t ,  S o l i d  F i l m ,  Heat Cured 
L u b r i c a t i n g  O i  1 , A I  r c r a f  t T u r b i n e  Engine, 
4 r lOOF 
Liners, Case and S h e e t ,  Overwrap, \later- 
Vaoor proof,  o r  G!aterproof , F1 ex4 b l  e 
\,;ire, E l e c t r i c a l ,  I n s u l a t e d ,  High Temoera- 
t u r e  
I n d i c a t o r ,  Pe rmeab i l i t y ,  Low-h'u "Go-no-Go'' 
:dire, E l e c t r i c a l ,  Fluorocarbon,  I n s u l a t e d ,  
Conper and Conper Alloy 
L u b r i c a t i n a  O i  1 ,  Aircraft and Turbine  
eng lnes ,  S y n t h e t i c  Base 

2 
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I L - C -2 6 500 D ( USA F ) 
MIL-C-45662 

STAE DARDS 

Federal 

FED-STD-406 

M i  1 i tary 

MIL-STD-105 

MIL-STD-729 
YIL-STD-202 

MIL-STD-454 

MS24254 

MS24255 

+S24264 

MS24265 

MS27034 

("IS271 86 

MS27187 

HS27290 
MS27291 
~ ~ 2 7 2 9 2  

MS27293 

MS27294 

MS27295 

MS27296 

MS27297 

MS27426 

Calibration System Requirements 

Plastics, Methods o f  Testing 

Sampling Procedures and Tables f o r  Xnspec- 
t i o n  by Attributes 
Marking fo r  Shipment and Storage 
Test Methods for  Electronic and Electrical 
Component Parts 
Standard General Requiremnts f o r  Elec- 
tronic Equipment 
Contact-Electri cal Connector, Male, 
Removable 
Contact-Electrical Connector, Female, 
Remvabl e 
Connectors, Receptacle, Electrical-Flange 
rilount M i n T  ature 
Connectors, Receptacle, Electrical -Single 
Hole Mount, Miniature 
Conneetor, Receptacle, Electrical, P i n  
Insert, Cy1 indrical , Miniature, Hermetic, 
Sol der Mount 
Plug, End, Seal, Electrlcal Connector Size 
16, 20, and 50 ohm coaxial 
Plug, End, Seal. Electrical Connector Site 
72, 16, and 22 
Bushing, Cable Adapter 
Support, Cable, Electrical Connector 
Cap, Electrical Connector Plug, Protective, 
Metal, Threaded Coupl i ng 
Cap, Electrical Connector Plug, Protective, 
Yetal, Bayonet Coupl i n g  
Cap, Electrical Connector, Receptacle, 
Protective, Metal , Threaded Coupling 
Cap, Electrical Connector, Receptacle, 
Protective, Metal, Bayonet Coupling 
Connector, Receptacle, Electrical, Dunmy 
Stowage, Threaded Coupl i n g  
Connector, Receptacle, Electrical, Duntrly 
Stowage, Bayonet Coupting 
Tool K i t ,  Contact, Crimp Type, Electrical 
Connector 

3 
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MIL-C-26500D (USAF) 

MS27557 Adapter, Conduit, R i g h t  Angle 
~ 5 2 7 5 5 8  Support ,  Cable, R i g h t  Angle, Closed 
MS27559 SupDort, Cable, Right Angle 

(Copies o f  s p e c i f i c a t i o n s ,  s t anda rds ,  drawings, and pub1 i c a t i o n s  
r e q u i r e d  by s u n p l i e r s  i n  connect ion w i t h  specific procurement 
func t ions  should be obtained from the procuring a c t i v i t y  or a s  
directed by the c o n t r a c t i n g  o f f i c e r ) .  

3. REQUIREMENTS 

3.1 Q u a l i f i c a t i o n .  T h e  connectors  furnished unde r  t h i s  specifi-  
c a t i o n  shal l  be  a product  w h i c h  has been q u a l i f i e d  under paragraph 
3.1.1 and s h a l l  be l i s ted  o r  approved f o r  l i s t i n g  on t h e  app l i cab le  
q u a l i f i e d  product 1 is  t. 

3.1.1 
demonstration t h a t  a r t i c l e s  submitted f o r  q u a l i f i c a t i o n  meet a l l  
requirements contained here in .  

3.1.2 In t h e  even t  of c o n f l i c t  between this s p e c i f i c a t i o n  and the 
MS sheet l i s ted  on t h e  supplement, t h e  l a t t e r  s h a l l  govern. 
even t  of c o n f l i c t  between t h i s  s p e c i f i c a t i o n  and t h e  a p n l i c a b l e  
document (Sec t ion  Z ) ,  t h e  requirements of thts s p e c i f i c a t i o n  shall 
govern - 
3.1.1.1 Where i t  can be shown t h a t  a group 
o f  connectors  c o n s t i t u t e s  a des ign  series d i f f e r i n g  only i n  envelope 
dimensions, q u a l i f i c a t i o n  of the e n t i r e  series can be accomplished 
a t  t h e  d i s c r e t i o n  of the q u a l i f y i n g  agency by s u b m i t t i n g  t h e  l a r g e s t  
and smallest shell s i z e s  to ,  and successfully pass ing ,  t h i s  specifi- 
c a t i o n .  Proof of des ign  s i m i l a r i t y  s h a l l  t ake  I n t o  account b u t  no t  
n e c e s s a r i l y  be l imi t ed  t o  the fo l lowing  cons idera t ions :  

a .  T h a t  shell coupl ings a r e  identical 

Q u a l i f i c a t i o n  t o  this s p e c i f i c a t i o n  shall  c o n s i s t  of proper  

I n  t h e  

Family Q u a l i f i c a t i o n .  

b. That  comoonent m a t e r i a l s  a r e  i d e n t i c a l  

c. That con tac t s  a r e  i d e n t i c a l  

d.  That c o n t a c t  spacing is identical ,  o r  a t  l e a s t  
t h a t  connector  samples subjected t o  ac tua l  test- 
i ng i n c l  ude those  e x h i b i t i n g  the c l o s e s t  con tac t  
t o  c o n t a c t  and c o n t a c t  t o  shell sr>acing. 

4 
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MIL-C-265OOD (USAF) 

3.2 Mi l i ta ry  Standards f o r  individual  connectors. A17 requirements 
herein apply t o  a l l  connectors covered by the aool icable  m i l i t a r y  
s tandards l i s t e d  i n  t h i s  s p e c i f i c a t i o n  and supplement .  Each com- 
plete plug or receptac le  i s  an assembly of s p e c i f i c  p a r t s ,  such a s :  

a .  Body, comprising the s h e l l ,  dfelectr ic  inserts, and 

b. 

c. Plug end seal (except  on hermetical ly  sea l ed  recep- 

on plugs, t h e  coupling r ing.  

Contacts, pin o r  socket type as spec i f ied .  

t a c l  es ) . 
d. Cap, p ro tec t ive  plast ic .  

e. Ins t ruc t ion  Sheet (except f o r  Class  H). 

3.2.1 
t h e  plug and receptac le  s h a l l  be as folJows: 

3.2.1.1 Shell  

Body - The design and constructSon of the body port ion o f  

*3.2.1.1.1 Shell  mater ia l .  The shell for  t h e  plug o r  receptac le  
for Classes R, F ,  and G s h a l l  be aluminum a l l o y  6061, temper T6, 
i n  accordance with QQ-A-367. Other mate r i a l s  f o r  Classes R.  F,  and 
G w i l l  be permitted provided they show equal or b e t t e r  mechanical 
s t r eng th  and meet the performance requirements h e r e i n .  S h e l l  mate- 
r ia l  f o r  Class E s h a l l  be 300 series s t a i n l e s s  steel. A l l  ma te r i a l s  
s h a l l  be corrosion r e s i s t a n t  or  pro tec ted  t o  meet t h e  performance 
requirements herefn. The shell material  f o r  the hermetic recepta- 
cles s h a l l  be s u i t a b l e  f o r  so lder ing  or  brazing to a mount ing  sur- 
f ace  o f  steel o r  aluminum a l l w .  

3.2.1.1.2 Shell  keyinq. The po la r i za t ion  of the mating plug and 
receptac les  s h a l l  be accomolished by means o f  i n t eg ra l  keys and 
keyways on p l u g  and receptacle shells, as shown on the app l i cab le  
m i l i t a r y  standard.  Keys shal l  be designed t o  prevent engagement of 
t h e  contacts w i t h  t h e  mating con tac t s  o r  w i t h  t h e  insert sur face  o f  
the counterpar t  connector until the keyways a r e  properly al igned 
f o r  engagement. 

3.2.1.1.3 Mating bodies. The shells and thefr  inserts s h a l l  be 
designed t o  achieve a face-to-face s e a l ,  providing continuous 
e l e c t r i c a l  separat ion between contacts and between contac ts  and 
shell. A peripheral  "I)" r i n g  seal s h a l l  be provided between the 
receptac le  and plug shell. The seals t h u s  provided s h a l l  be 
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1.: I L -C - 26 5OC3 (ti SAF 1 
s u f f i c i e n t  t o  allow the mated p l u g  a n d  r e c e p t a c l e  t o  comply w i t h  
t h e  perfomance r e q u i r e m e n t s  speci f led h e r e i n ,  C o m p l e t e  m a t i n g  of 
threaded types s h a l l  o c c u r  when the p l u g  shell bottoms a g a f n s t  t h e  
receptacle shel 1 . 
3 . 2 . 7  .I . 4  Receptacle s h e l  1 . 
s h a l l  be  provided  w l t h  an O-r ing  p a n e l  seal  and  n u t  with pro- 
v i s i o n s  f o r  l o c k i n g .  

3 .2 .1 .1 .5 C o u p l i n g  c o n n e c t i o n .  The  c o u p l i n g  r i n g  o f  t h r e a d e d  a n d  
b a y o n e t  types s h a l l  be s t r a i g h t  k n u r l e d  or f l u t e d  and designed t o  
a s s i s t  i n  m a t i n g  a n d  unmating c o n t a c t s  as t h e  c o u p l i n g  r i n g  i s  
t i c J n t e n e d  o r  i o o s e n e d .  I t  s h a l l  be possible t o  f u l l y  mate o r  un- 
rate a counterpar t  p l u g  and r e c e p t a c l e  o f  a n y  size a n d  c o n t a c t  
a r r a n g e n e n t  w i t h o u t  t h e  use o f  tools .  The c o u p l i n g  r i n g  s h a l l  be 
a e c h a n i c a l l y  r e t a i n e d  o n  the plug shell a n d  shall provfde p o s i t i v e  
retention of the plug and receptacle by n e a n s  of. sol id  s h o u l d e r s  
on the c o u p l i n g  r i n g  a n d  p l u g  s h e l l .  A p l u g  w i t h  a b a y o n e t  cou- 
pling s h a l l  couple t o  i t s  m a t i n g  receptacle by r o t a t l n g  t h e  
coupling ring t h r o u g h  1200 maxlmum as shown on t h e  appl icable  
m i l i t a r y  s t a n d a r d .  The threaded coupling r i n q  shal l  h a v e  three 
0.035 d imeter  safety w i r e  holes e q u a l l y  spaccd. 

The s i  ngl  e-hol e r o u n t  r e c e p t a c l e  

3.2.1.1.6 V i s u a l  f n d i c a t o r  o f  c o m p l e t e d  c o u p l i n g .  

3.2.1 .I . G . l  T h r e a d e d  c o u p l i n g .  A c i r c u m f e r e n t l a l  strfpe o f  c o n -  
t r a s t i n g  c o i o r  w1th the she l l ,  and which  sha l l  be a minimum of 
9.G25 i n c h  i n  width,  s h a l l  be  placed on t h e  threaded type  rcccp- 
tacle  and the d i m n s i o n  from the f r o n t  e d g e  of the r e c e p t a c l e  t o  
t h e  f a r  side o f  the strlpe shall be 0.433 p l u s  o r  minus 0.003 
i n c h .  T h e  c o u p l i n g  r i n g  sha l l  cover the s t r i p e  when t h e  con- 
n e c t o r s  are completely mated. 

3.2.1.1.6.2 B a y o n e t  c o u p l i n g .  T h r e e  0.025 p l u s  or minus 0,019 
inch wide a x i a l  s t r i p e s  of c o n t r a s t i n g  color s h a l l  be placed on 
Line bayonet couplzd r e c e p t a c l e ;  the s t r i p e s  shall c o i n c i d e  wi th  
the bayonet p i n .  
s tri pes c o i  nc i  df ng w i  t n  the lock posl t ions . 
znc! t h e  c o z p l i n g  r i n g  l i n e  shal l  a l i g n  wi th ln  0.015 inch when the 
connectors zre ccxp? e te l y  mated.  

The c o u p l i n g  r i n g  shal l  have three sfmllar 
The receptacle 1 i n s  

3 .2 .1 .1 .7 Screw threads.  Screw threads 5 ha7 1 be i n  accordance ;vi t h  
;;iL-S-7742. O u t - o f - r o u n d n e s s  I s  n o t  o b j e c t i o n a b l e  if t h e  t h r e a d s  
can be checked w i t h o u t  f o r c i n g  the thread gauges. 
fs.:~;~ i nc lud j ; lg  the lzad t h r e a d  shall be sinooth enouc;!i t h a t  thzy 
; g i l l  ~t t e  galled, c u t ,  o r  othewfse danaged by m t i n q ,  o r  c a u s e  
& x c j ~  t o  t he  m t i n g  connector. A 1  1 threads stn1 l be c m t i  r8!23u; 

All t h r z a d  sur- 

Information Handling Serr r ic -s ,  
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Contact Range of O u t s i d e  Diameter of  a l l  Wire Gauge t o  which 
Size Insulated Conductors Contact i s  required 

( INCHES)  t o  Crimp 

No. 20 0.040 t o  0.090 No. 2 4 ,  22, o r  20 

No. 16 0.068 t o  0.130 No. 20, 18, o r  16 

No. 12 0.106 t o  0.170 No. 14 o r  12 

Shielded 0.095 t o  0.145 No. 22, 20, and 18 
L 

and not  broken o r  in t e r rup ted ,  except where otherwise required by 
the  m i  1 i t a r y  s tandard.  

3.2.1.1.8 Lubrication. In te rna l  coupling r ing  threads s h a l l  be 
coated w i t h  a l i b r i c a n t  conforming to MIL-L-8937. 

3.2.1.1.9 Rear connector s ea l  - Seal ing of the wires and back of 
the  connectors s h a l l  be accomplished without a i d  o f  aux i l i a ry  
compression devices.  

3.2.1.2 Insert 

3.2.1.2.1 I n s e r t  construct ion.  The inserts s h a l l  be designed and 
constructed to  e l imina te  a l l  a i r  paths between contac ts .  The sock- 
e t  i n s e r t  face s h a l l  be o f  a r e s i l f e n t  mater ia l .  
molded resflient s t a t i c  per ipheral  s e a l  s h a l l  be provided t h a t  w i l l  
effect a seal before mating is completed, as shown on the  m i l i t a r y  
standard. The e n t i r e  insert and wire sea l ing  member s h a l l  funct ion 
as an i n t e g r a l  par t .  Its separate p a r t s  s h a l l  b e  bonderand  s h a l l  
provide suitable s e a l i n g  around t h e  w i r e  shown i n  Table  I f o r  t h e  
appropr ia te  contact sizes. The inserts shall be so d e s i g n e d t h a t  
pos i t i ve  locking o f  t h e  contac ts  i n  the inserts js provided. The 
contac t  r e t a in ing  device s h a l l  be free of foreign material, adhesive,  
or any obs t ruc t ion  t h a t  would prevent contac t  i n s e r t i o n  and p o s i t i v e  
re ten t ion .  
p lace  with vitreous material  and a resilient gasket s h a l l  be cemented 
t o  t h e  f ace  o f  t h e  insert. No metal l a t t i c e  material s h a l l  be used. 
A l l  mater ia l s  used f o r  inserts s h a l l  meet Resistance t o  Arc require-  
ments o f  3.6.20. 

An i n t e g r a l l y  

Contacts for t h e  hermetic receptac le  s h a l l  be fused i n  

! .,, 

./' 

TABLE I I 

7 
. -  . . .  _ .  
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3.2.1 -2.2 Contact alignment and s t a b i  I i t y .  W i t h  a l l  contacts  
properly inserted i n t o  the connector, the alignment o f  p i n  and 
socket  contacts  sha l l  always permit engagement irrespective o f  
buildup o f  misalignment tolerances such a s  tolerances allowed on 
hole loca t ions ,  and allowable dis tor t ion  of contacts  due to crimp- 
ing. T h i s  requirement sha l l  apply t o  unwired contacts  having 
sea l ing  plugs and t o  contacts  wired  w i t h  m i n i m u m  o r  maximum s ize  
wire i n su la t ion  or w i t h  contacts properly inserted having any 
combination of the above conditions.  

3.2.1.2.3 Insert arrangement and marking of the insert. The i n -  
sert arrangement sha l l  be as spec i f i ed  by the  connector p a r t  num- 
b e r  and i n  accordance w i t h  t h e  app l i cab le  mi l i t a ry  standards. 
contac t  pos i t ions  s h a l l  be marked by numbers and a line i n  accor- 
dance with the appl jcable  MS standard.  
s h a l l  be as l a rge  a s  prac t icable  and no less than 3/64 inch i n  
height. The contact  posi t ions shall be permanently designated i n  
con t r a s t ing  c o l o r  on the f r o n t  and r e a r  faces  o f  the Inse r t .  The 
marking on mating faces s h a l l  be of opposi te  ro t a t ion  so t h a t ,  when 
mated, con tac t s  of the same i d e n t i f i c a t i o n  number s h a l l  mate with  
each other. The marking s h a l l  be  l e g i b l e  on a l l  samples a f t e r  a l l  
tests. 

3.2.1.3 P a r t  numbering and marking. The connectors shall be 
clearly and permanently marked. 
ing shall be readable a f t e r  the connector is mounted on equipment. 
A l l  letters and numbers shal l  be a minimum o f  3/64 i n c h  i n  he ight  
and sha l l  be l e g i b l e  a f t e r  any t e s t  sequence required by t h i s  
spec i f i ca t ion .  Each connector s h a l l  be marked on the  shell or  
coup1 ing  r i n g  w i t h  t h e  manufacturer's name or trademark and w i t h  
the appropr ia te  MS par t  number, as in the following example: 

The 

The size of t h e  numbers 

Insofar  as i s  practical, the mark- 

M i  1 i t a r y  Stan- 
dard S h e l l  
Drawi ng 

Class of Con- 
nec tor  

Coupling Type 

8 

I- 

"N" f o r  normal 

Contact S tyl e 

I n s er t Arrange- 
men t 

Information Handling Services, 
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The manufacturer’s symbol f o r  purge control s h a l l  a l s o  appear on 
each connector, b u t  shall no t  be marked i n  direct  association w i t h  
the p a r t  number. 

+3.2.2 Contacts. A1 1 connectors, except the hermetic receptacles, 
shall be designed t o  meet the performance requirements o f  t h i s  
specification, u s i n g  contacts i n  accordance w i t h  MS24254 and 
MS24255. The contact s ty le  shal l  be as designated i n  the connector 
part number and the size as shown on the applicable :AS i n se r t  draw- 
ing .  

3.2.2.1 Contacts for  hermetic receptacles shall be made of suit-  
able material plated t o  meet the performance and detail  require- 
m n t s  o f  MS27034, MS24264 and MS24265 receptacles . 
shal l  be as shown on the applicable military standard. 

Df mens i ons 

3.2.3 Plug ,  end seal. 
PIS27186 and MS27187. 

Sealing plugs shall  be i n  accordance w i t h  

3.2.4 Caps. Protective plsst ic  dust caps shall be furnished i n  
place on each end of each plug and receptacle fo r  protection during 
shipping, storage, and assembly. 

3.2.5 Installation instruction sheet. Except f o r  Class t!, an 
instaTlation Instruction sheet shall  be furnished a n d m a l l  specify 
the proper application. assembly, wiring, mounting, and ins ta l la -  
tion of t h e  specif ic  plug o r  receptacle. 
shall  be s u l p h u r  free. 
appear on the Instruction sheet. 

*3.2.6 Tools. Except fo r  Class H, contacts s h a l l  be insertable and 
removable f r o m  t h e  connectors and wires shall be  attachable to  con- 
tac t s  w i t h  tools contained i n  too? k i t ,  contact, crimp type 
Electrical -Connector MS27426. 

The paper and p r i n t i n g  
The manufacturer’s name and address may 

3.2.7 Accessories. The accessories are  not  an integral p a r t  of 
the connector. The connector shall perform a s  specified when 
applicable accessories are used. 
m S 1  i t a ry  standard, t h e  accessories a re  as follows: 

Unless otherwise shown on the 

.. . . .. 

a. 

b. 

For Classes R ,  G ,  and F i n  aluminum shel l  materials, 
cab1 e support f i t t i n g  f n accordance w.1 t h  MS27291. 

For Classes R, G ,  and F i n  aluminum s h e l l  materials, 
cable adapter bushing i n  accordance w i t h  MS27290, 
used to  cushion the bundle of wlres i n  the cable 
suppor t .  

3 

~~ 
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C. 

d. 

e. 

f .  

9- 

3.3 F i n i s h .  

(USAF) 

For Classes R ,  G ,  and F i n  aluminum shell materials 
r igh t  angle conduit adapter i n  accordance wi th  XS- 
27557. 

For Classes R,  G, and F i n  aluminum shell materials 
c7osed r i g h t  angle cable support f i t t i n g  i n  accor- 
dance w i t h  MS27558. 

For Classes R,  G ,  and F i n  alurnfnum shell materials 
r i g h t  angle cable support f i t t i n g  i n  accordance w i t h  
MS27559. 

A d m y  stowage receptacle i n  accordance w i t h  MS- 
27296 or  MS27297, as applicable. When the plug is 
coupled t o  its applicable dummy stowage-receptacle, 
the mated assembly shall be  sealed t o  prevent accu- 
mulation of d u s t ,  d i r t ,  grease, o i l s ,  vapors, and 
other foreign substances on the face of the plug 
which could r e s u l t  i n  contamlnation. 

A p r o t e c t i v e  metal cap MS27292, MS27293, MY27294 or  
MS27295, as applicable. When the cap i s  coupled on- 
t o  t h e  receptacle or plug, the mated assembly shal l  
prevent accumulation of dus t ,  d i r t ,  grease, o i l s ,  
vapors, and other foreign substances on the face of 
t h e  receptacle which could resu l t  i n  contamination. 

Aluminum parts on other than Class G connectors s h a l l  
be anodic coated t o  Type 111, w i t h  a minimum thickness of 0.001 
inch, Class 2, dark gray t o  black color and shall be sealed per 
MIL-A-8625, except where shown or  otherwise on the military stan- 
dard. The f inish of hermetic receptacles s h a l l  be suf tab le  f o r  
soldering or  brazing to  the mounting surface. T h e  f intsh on Class 
G connectors shall  be such as  t o  provide an electr ical ly  conductive 
path frm the cable clamp screws on the p lug  t o  the receptacle 
mount ing  flange and shall  meet the other requirements herein. 

3.4 Dissimilar Metals. Unless othew.Ise protected against elec- 
t ro ly t i c  corrosion, dissimilar metals shall not be employed i n  
intimate contact w i t h  each other i n  a connector o r  i n  any mated 
pairs of connectors conforming t o  this  specification. Dissimilar 
metals are defined i n  MIL-STD-454. Requirement 16. 

3.5 Interchangeability. Any plug and receptacle assembly, i n -  
c lud ing  i t s  complement of contacts, shall be completely inter-  
changeable w i t h  any other plug o r  receptacle having  the same 

Tnformation Handlinq Services, 



MIL-C-265000 (USAF) 

8 9 2.0 
10 10 2.5 
12 14 3.0 
14 17 3.5 
16 23 4 .O 
18 26 5.5 
20 31 6 .O 
22 38 6.5 
24 46 7.0 

i L 

assembly p a r t  number whether from the same or any o t h e r  s u p p l i e r  
who complies w i t h  this spec i f i ca t ion .  A l l  p i n  and socket  contacts  
of the same part nubmers s h a l l  be interchangeable w h e t h e r  from t h e  
same o r  any o the r  s u p p l i e r  who complies w i t h  t h i s  spec i f i ca t ion .  

3.6 Performance. When subjec ted  t o  t h e  environmental tests 
spec i f ied  herein, connectors covered by t h i s  s p e c i f i c a t i o n  shall  
meet the following performance requirements. 

3.6.1 Design and Construction. The connectors s h a l l  confonn to 
a17 requirements of t h i s  s p e c i f i c a t i o n  and m i l i t a r y  s tandards i n  
accordance w i t h  4.7.1, 

3.6.2 Torque to  couple/uncouple. When mated w i t h  and unmated 
f r o m  counterpar t  connectors i n  accordance with 4.7.2 and 4.7.2.2, 
t he  connectors s h a l l  r equ i r e  toque  w i t h i n  the limits of  the 
applScable values i n  Table 11. 

I--- TABLE I1 - TORQUE I 

3.6.3 Contact Retention, When tested as spec i f i ed  i n  4.7.3, the 
individual contac t  retention mechanism on unmated connectors sha l l  
r e t a i n  t h e  contac t  under the ax ia l  loads spec i f i ed  i n  Table 111. 
During the test ,  the a x i a l  dlsplacement of the contac t  s h a l l  not  
exceed 0.012 l n c h  when pressures  are applied t o  the matfng end o f  
the contact .  

11 
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3.6.3.1 Contact Retention - variables data. !!hen tested In accor- 
dance with 4.7.3.1, I t  s h a l l  be demnstrated w i t h  95% confidence 
that  99% o f  the design population have m i n S m u m  contact retention 
capabi l i t ies  which exceed the values given In Table 111. 

TABLE 1x1 
AXIAL LOADS FOR CONTACT RETENTION TEST 

CLASS I?, G. F, AND E 

Contact Size 

20 
16 

Axi a1 Loads (pounds) 

20 
25 

12 
XI1 shielded 
82 shielded 

: 1  

i 

30 
30 
4s 

3.6.4 Contact Insertion/Removal Forces. Except for Class H, when 
tested as specified i n  4.7.5, t h e  individual contact insertton 
forces sha l l  not exceed 15 pounds. 
not exceed 10 pounds. 

.3.6.4.1 Contact Insertion/Removal Forces - variables data. Ex- 
cept for Class H,-when tested .In accordance w i t h  4.7.5.1, it shalt  
be demonstrated w i t h  95% confidence that  99% of the design popula- 
tion shows contact insertion forces o f  15 pounds o r  less ,  and 
contact removal forces o f  10 pounds o r  less. 

3.6.5 Insulation Resistance. When tested as specifled i n  4.7.7, 
t h e  insulation resistance shall  be greater than  5000 megohms when 
measured between two adjacent contacts and between the contact 
closest  t o  the shell and the shell. 

3.6.5.1 Insulatfon Resistance - variables data. When tested as 
specified i n  4.7.7.1, 1: t shall  be demonstrated w i t h  95% confidence 
that  99% o f  t h e  design population e x h i b i t  insulation resistance 
exceed SO00 megohms between two adjacent contacts and between the 
contact closest t o  the shell and the shel l .  

Individual removal forces shall  

*3.6.5.2 Insulation Resistance a t  Hl‘gh Temperature. When tested 
i n  accordance w i t h  4.7.7.2, the insulation resistance o f  connec- 
t o r s  shal l  be greater than 2000 megohms f o r  Classes G,  H, and R, 
and 100 megohms for Class F when measured separately between any 
two adjacent contacts and between the shell and any contact. 

12 
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f3.6.5.3 Insu la t ion  Resistance a t  High Temperature - var iab les  da t a .  
When tested as spec i f i ed  i n  4.7.7.3,  i t  s h a l l  be demonstrated w i t h  
95% confidence t h a t  99% of t h e  design population e x h i b i t  i n su la t ion  
resistance exceed 2000 megohms f o r  Classes  G ,  H ,  and R and 100 
megohms for Class F between two adjacent  contac ts  and between the 
contact  c l o s e s t  t o  t h e  shelf and t h e  shell. 

3.6.6 Dielectric Withstanding Voltage. When tested i n  accordance 
w i t h  4.7.8, and a t  the voltage levels indica ted  by Tab le  XII, 
connectors s h a l l  show no evidence o f  f lashover  o r  breakdown. 
Breakdown s h a l l  be s a i d  t o  have occurred when leakage current ex- 
ceeds 2.0 in4 upon appl ica t ion  o f  high p o t e n t i a l .  

3.6.6.1 Dielectric Withstanding Voltage - var iab les  data.  When 
tested i n  accordance w i t h  4.7.8.1, i t  s h a l l  be demns t r a t ed  w i t h  
95% confidence t h a t  99% of the des ign  population do not have break- 
down or  f l a shove r  a t  voltages under 1500 volts A.C. 

3.6.6.2' Dielectric Withstanding Voltage, A l t i t u d e  (mated). Com- 
pletely wired and assembled connectors s h a l l  show no evidence o f  
breakdown o r  f l a shove r  when tested i n  accordance w i t h  4.7.8.2. 
Corona shal l  not be considered a s  breakdown. 

3.6.6.3 Dielectric W f  ths tanding  Voltage, A l t i t ude  (mated) - 
variables  data .  
be tested i n  accordance w i t h  4.7.8.3, and i t  s h a l l  be demnst ra ted  
w i t h  95% confidence t h a t  99% o f  the  des ign  population w i l l  not 
breakdown o r  f lashover  under 1000 v o l t s  A.C. a t  110,000 feet 
a l t i tude  s imulat ion,  Corona shall  no t  be considered a s  breakdown. 

Completely wired and assembled connectors s h a l l  

3.6.6.4 Dielectric Withstanding Voltage, A l t i t u d e  (unmated). 
Completely wired but unmated connectors sha l l  show no evidence of 
breakdown or f lashover  when tested i n  accordance w i t h  4.7.8.2 
Corona shall not be considered as breakdown. 

3.6.7 Flu id  Immersion (Class R, G, and E ) .  
f lu ids  spec i f i ed  i n  4.7.9 f o r  t h e  times and condi t ions  specified, 
unmated connectors s h a l l  mate properly.  

3.6.7.1 Flu id  Imersion (Class F). After immersfon i n  f l u i d s  
spec i f i ed  and according t o  the cycl ing sequence o f  4.7.9.1, unmated 
connectors s h a l l  mate properly.  The insert s h a l l  not swell t o  t h e  
extent t h a t  w i l l  cause cracks o r  t e a r s .  The insert diameter s h a l l  
not swell t o  t h e  e x t e n t  t h a t  its dimension changes by more than 15%. 
Inse r t s  shall  not show evidence o f  material  revers ion.  

After i m e r s i o n  i n  

3.6.8 Vibration. Idhen tested i n  accordance w i t h  4.7.12 o r  4.7.12.2 
connectors s h a l l  not crack o r  break and there s h a l l  b e  no loosening 

13 
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o f  parts. Connectors s h a l l  be in f u l l  enqagement d u r i n g  v ibra t ion  
and the  coupling dev ice  s h a l l  n o t  loosen as a r e s u l t  o f  v ib ra t ion .  
Ifi terruption of e l e c t r i c a l  cont inui ty  s h a l l  be no lor,ger t h a n  one 
microsecond. 

3.6.9 PhysSca? Shock. During and a f t e r  t e s t i n g  i n  accordance 
w i t h  4.7 .13 ,  connectors s h a l l  show no s i g n  o f  damage. In te r rup-  
t ion  of e l e c t r i c a l  con t inu i ty  s h a l l  not exceed one microsecond. 

3.6.10 Contact Resistance.  When t e s t i n g  w i t h  a mating p l u g  and 
i n  accordance with 4.7.11, the average contact  r e s i s t a n c e  v a l u e  
of any 10 contacts  o f  Class H connectors s h a l l  not  exceed those 
i n  the t a b l e  e n t i t l e d  "Contact Resistance" (Potent ia l  Drop) of 
!lIL-C-26536 by rrrore than 700 percent. No individual  contac t  s h a l l  
exceed the spec i f i ed  value by more t h a n  1100 percent a t  250 and 
2 " J O C .  Contacts of Rated Class R ,  G ,  F, and E connectors s h a l l  
Kee t  t h e  rcquirernents o f  t a b l e  e n t i t l e d  "Contact Resistance" of 
!4 I L - C- 266 36. 

3.6.10.1 Contact Resistance - vartables d a t a .  I n  accordance wlth 
4 . 7 . 1 1 . 1 ,  i t  s h a l l  be demonstrated w i t h  95% confidence t h a t  99Z o f  
t h e  design po7ulation exhibit  contac t  r e s i s t ance  w h i c h  i s  less than 
t h e  rr3x3mu3 values s t a t e d  i n  3.6.10. 

3.6.11 T h e r m 1  Shock.  After t e s t i n g  i n  accordmcc w i t h  4.7.6, 
connectors s h a l l  be unrnated and show no evideme o f  cracking, 
f r a c t u r e ,  o r  o the r  damage detrimental  t o  t h e  connector. No mate- 
r i a l  reversion s h a l l  be i n  evidence. 

3.6.12 Moisture Resistance.  During o r  a f t e r  the t es t  spec i f i ed  
i n  4 . 7 . 7 4 ,  the in su la t ion  resistance values s h a l l  no t  be less  than 
I000 megohms. 

3.6.13 Corrosion. After being tested i n  accordance w i t h  4.7.15, 
the unmated connectors s h a l l  show no exposure o f  basIc  metal  due 
t o  corrosion.  Class H specimens shal l  be exposed unmated and 
sha l l  nee t  the requirements of 3.6.10, on the f l r s t  mating a f t e r  
corrosion t e s t i n g -  

3.6.14 Tenpernture Li fe .  After  subjectlon t o  the t e s t  o f  4.7.16, 
the connectors s h a l l  perform s a t i s f a c t o r i l y  and s h a l l  pass the 
succeding tests i n  the q u a l i f i c a t i o n  t e s t  sequence. 

3.6.15, Ozone Exposure. A t  the end  o f  the  ozone exposure t e s t  o f  
4 .7 .17 ,  the connectors s h a l l  evidence no crack ing o f  materials o r  
dtiicr d a m g e  t h a t  w i  11 adversely a f fec t  subsequent pcrfom,snce i n  
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TABLE I V  
INSERT RETENTION LOADS (CLASS H) 

Shel l  Size Load (PSI )  

24 - 250 
22 300 
20 700 
18 IO00 
16 1250 
14 1750 
12 2000 
10 2750 
8 3000 

the quatification t e s t  sequence. 

*3.6.16 Magnetic Permeability. When tested per 4.7.18, the rela- 
t ive  permeability of t h e  connectors shal l  be less than 2. Class 
ti receptacles are not subject to  t h i s  requirement. 

3.6.17 Insert Retention. When tested I n  accordance w l t h  4.7.19, 
connectors less cable supports o r  any in se r t  supporting accessory 
shall withstand an axial load o f  75 PSI from e i ther  direction f o r  
a period o f  a t  leas t  5 seconds without being dislocated from their  
normal position i n  the shel l .  

*3.6.17.1 Inser t  Retention (Class 
w i t h  4.7.19.1, Class H connectors 
on Table IV either direction para 
for a period o f  5 seconds minimum 
or insert, Connectors shall  t h e n  
18.1. 

3.6. 

I ! ) .  When tested i n  accordance 
shall  withstand a load as shown 
le1 t o  the axjs of the connector, 
without dfsplacement of contacts 

meet t h e  test specified I n  3.6. 

8 A i r  Leakage. When t e s t i n g  i n  accordance w i t h  4.7.20. 
receptac1es shall  prevent  leakage of more than one cubic inch o f  
a i r  per hour. 

3.6.18.1 A i r  Leakage Class H Receptacles. When t e s t ing  i n  accor- 
dance w i t h  4.7.20.1, and when subjected to  a pressure different ia l  
of 15 PSI across the receptacle, t h e  receptacle shall  not e x h i b i t  
an a i r  leakage r a t e  that  will produce a pressure change o f  more 
t h a n  0.01 micron of mercury per cubic foot  per hour (1 x 10-7 
Standard cc/sec a t  1 atmosphere). The specif ic  leakage ra te  shall  
apply through t h e  connector only and not through t h e  brazed o r  
welded jo in t  between the connector and the mountjng flange. 

15 
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*3.6.13 Altitude Irmmersion, \.!hen t es ted  i n  accordance w i t h  4 . 7 . 2 1 ,  
Class G ,  H, a n d  F? ccjnnectors shal l  naintain an  insulation resist- 
ance o f  a t  l e a s t  5000 megohms and s h a l l  withstand a voltage o f  
1500 v o l t s  AC a t  sea level. Class F connectors shall  maintain an 
insulation resis tance o f  a t  l e a s t  lOC3 megohm and shal l  withstand 
a voltage o f  1500 volts AC at sea level. 

3.6.20 Resistance t o  r?rc. 
r i a l  d i s c  specimens, conforming t o  designation 2 o f  !IIL-!4-14, s h a l l  
be a m i n i m u m  o f  115 seconds when tes ted  i n  accordance w i t h  FED-STD- 
406, Test Nethod 4011, except as otherwise specified in 4.7.22. 

The res is tance  t o  arc  of i n se r t  mate- 

3.6.21 Ground Resistance (Class G only). Uhen tested i n  accor- 
dance w i t h  4.7.23,  t h e  resistance sha l l  n o t  exceed 0.250 ohms. 

3.7 b l o r k m n s h i p .  Details or  workmar,shlp s h a l l  b e  I n  accordance 
vri t h  highgrade manufacturing practices f o r  s imilar  cortnectors. 
A l l  s h a r p  corKers shal l  be broken and sha l l  be smooth; shell sur- 
faces  s I , a l l  be f r ee  from porosity, blow holes, b u r r s ,  and cracks. 

4 .  QUALITY P.SSURANCE PROVISIONS 

4.1 Rcsponsibili t y  for inspection. Unless otherwise specified in 
the contract o r  purchase order, the s u p p l i e r  is responsible f o r  
the perfonance o f  a l l  inspection requirements a s  specified herein. 
Exccgt as otherwise specifled,  the supplier may u t i l i z e  h i s  own 
inspection fac i ’ l  i t i c s  o r  any laboratory acceptable t o  the Govern- 
inent. 
s p e c t i o n s  s e t  fcrth in the speclf icat ion where such inspections 
are deered necessary t o  assure supplies and serv lces conform t o  
prescribed requi renents. 

4 . 1 . 1  T e s t  equipment a n d  inspection f a c i l i t i e s .  Test  equ ipmen t  
and i nspec t i on  f a c i l i t i e s  s h a l l  be o f  su f f i c i en t  accuracy, q u a l i t y  
and q u a n t i t y  t o  penni t performance of t h e  required inspection. 
The supplier shal l  es tabl ish calibratton o f  inspec t ion  equipment 
t o  t he  sa t i s f ac t ion  o f  the Governnent. Calibration of t h e  s t a n -  
dards r!hich control the accuracy of inspection equipment sha l l  
c o ~ p l y  wi t h  the requi rements o f  MIL-C-45662. 

The Governnent reserves the r i g h t  t o  perform any o f  t h e  in- 

4.2 Classification o f  inspection. The examination and t e s t i n g  o f  
connectors ( p l u g s  and  receptacles) shal i  be classif ied a s  follo:./s: 

if; 
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Inabi l i ty  t o  rate w i t h  counter- 
p a r t  

Incorrect seating r f n g s  

Incorrect wire entry hole 

Improper sealing member o r  
connector dirensions prevent- 
i n g  scaling 

TABLE V 

INSPECTION 8 - MAJOR-!JItlOR DEFECTS 

f h t e r i a l s  not  meeting spccif ica- 
t icn requireinents 

lu’otxonf ormance t o  design and 
construction 

MINOR 

Poor ex ter ior  f i n i s h  

Sealing member f l a s h  

Incorrect ex ter ior  o r  ou t l ine  
dimensions n o t  preventing en- 
gagemen t o r  mount 5 ng 

Omisslon o f  colored stripe 

Poor workmanshi p 

17 
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a .  Qualification irsoectlon (Ir,;?cction C - see 4.4). 

b .  Verification o t  qual i f icat ion (Inspectlon '3 - see 
4.5) .  

c. Qua I i t y  conformance 4 nspecti on. 

( 1  ) Inspection of p roduc t  f o r  delivery (Inspection 
A 8 B - see 4.6.1.2 and 4.6.1.3). 

(2 )  Inspection o f  preparation f o r  delivery (see 
4.6.2). 

4 . 3  Inspection conditions. Unless otherwise specified herein, 
a l l  inspections shal l  be performed i n  accordance w i t h  the  t e s t  
conditions specified i n  t h e  general requfrcncnts of MIL-STD-202 
and cn sample u n i t s  selected f r o m  the same inspection lot. 

4.3.1 
Items damaged d u r i n g  inspections A and 8 and connectors subjected 
t o  inspect ions C and D sha l l  no t  be delivered on the contract  o r  
purchase order. 

Disposi t ion o f  inspected samgles and defective items. 

*4.4 Qualif lcat lon inspection. Inspection C s h a l l  be perforred a t  
a laboratory acceptable t o  the  Government (see 6 . 3 ) .  
s h a l l  be inspectcd t o  the requirements cutl ined i n  Tables V I 1 1  and 
I X  in the  sequence l is ted.  
sha l l  be made fo r  each t e s t  i n  Table  IX. This  inspection s h a l l  be 
per forxed a t  least  once on samples o f  each new d e s i g n  connector o r  
a f t e r  a s ignif icant  design o r  construction change is  made. To 
determine i f  any changes have occurred, the manufacturer sha l l  re- 
t a in  the items on which t h e  qual i f icat ion t e s t s  were performed 
a l o n g  w i t h  the applicable manufacturing drawings .  
these drawings will  provide the basis f o r  deciding whether a change 
has been made, and discussion and agreement between technical rcpre- 
sc-ntstivcs o f  the  rranufacturer and t h e  qualifying agency will pro- 
v i d e  the basis for a decis ion on the signfficance of the change. 

Connectors 

A mlninum of 30 independent readings 

Examination of 

4 . 4 . 1  Selection o f  samples. The number and type of samples 
selected f o r  subjection t o  Inspection C s h a l l  be in  accordance 
with Tables VI and VII. The manufacturer shal l  es tabl ish the 
s a ~ p l e  s ize  t o  be used f o r  qual i f icat ion o f  his connectors. 
s m p l e  l o t  s i r e  and associated acceptance level shall n o t  be 
changed a f t e r  the tes t s  a re  s tar ted.  

4 . 4 . 2  Preparation of samples. Tests  per 4.7.2.2 and 4.7.12.2 
nust bc r u n  before wiring those samples which a re  t o  be subjected 

T h e  
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t o  these tests.  

*a. For samples of t h e  non-hermetic sealed types, one 
half the sampel size o f  Tables VI and VI1 shall be 
wired w i t h  MIL-W-16878 o r  MIL-W-22759 wire w i t h  
insulation O F  extruded construction as applicable. 
The wire gauje and insulation diameter shall be t h e  
smallest for  which the contacts are designed, i.e., 
size 20-gauge w i r e  and size 12 contacts w i t h  14-gauge 
wire. The remaining h a l f  of the samples shall be 
wi red  w i t h  MIL-W-76878 or MIL-W-22759 wire where the 
w i r e  gauge and insulation diameter shall be t h e  lar- 
gest for  which the contacts are designed, i.e., size 
20 contacts with 20-gauge wire, size 16 contacts w i t h  
16-gauge wire and size 12 contacts w i t h  12-gauge wire. 
In a l l  t es t  samples 5% o f  t h e  contacts i n  each connec- 
t o r  o r  one contact i n  each connector, whichever num- 
ber i s  greater, shall not be wired, and t h e  w i r e  
entry holes  shall be f i l l ed  w i t h  sealing plugs.  

16878 or MIL-W-22759 wire w i t h  insulation of extruded 
construction. The wire gauge shall be the largest 
f o r  which the contacts are designed, i.e., size 20 
cnntacts w i t h  20-gauge wire, s i re  16 w i t h  16-gauge 
wire and size 12 contacts w i t h  12-gauge wire. Only 
the tests applicable t o  hermetic receptacles need be 
conducted. The hermetic receptacles shall be mounted 
as i n  service on sealed metal cans for  t h e  altitude 
test. 

b. The hermetic receptacles shall be wired  w i t h  MIL-Y- 

*4,4.3 Accept-Reject Criteria. The t o t a l  number o f  connectors fail.? 
i n g  t o  pass t h e  inspection indicated i n  Table VI11 shall n o t  exceed 
the acceptance number for  the plan chosen on Table VI, except that. 
on tne examination o f  product test, only fa i lures  involving inter-' 
changeability or those that require different tools o r  accessorieZ 
will be counted. Other failures disclosed d u r i n g  the examination 
o f  product w i l l  require correction to the degree t h a t  art icles 
produced and submitted for  acceptance inspection w i l l  comply w i t h  
i n d i v i d u a l  and sampling inspection requirements. 

4.5 Verification of qualification. Every 6 months the manufactur- 
e r  s h a l l  compile the results of Inspection D tests,  indicating the 
number and type of any p a r t  failures, and  forward i t  t o  the qual i fy-  
i ng  activity as t h e  basis of continued qualificatlon approval. If 
the t e s t  results indicate nonconformance w i t h  specification require- 
ments, action shall be taken t o  remove the f a l l i n g  product from the 
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Test Paragraphs 4.7.7.1 and 4 . 7 . 7 . 3  - TABLE S X .  

l es t  Paragraphs 4.7.5.i. 4 .7 .3 .1 ,  and 4.7.4 - TABLE 
I X .  

Test  Paragraphs 4 .7 .2 .1 ,  4.7.8.1, 4.7.8.3,  4.7.10.1 
and 4.7.11.1 - TABLE IX. 

See Note - TABLE IX for instructions governing use 
o f  samples for more than one t e s t .  'dote t h a t  test 
sequence TABLE I X  i s  desjgned to  allow use o f  fewest 
samples possible t n  completing v a r i a b l e s  data tes ts .  
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q u a l i f i e d  products l i s t .  Fai lure  t o  submit the data  s h a l l  r e s u l t  
i n  loss of q u a l i f i c a t i o n  f o r  t h a t  product. In addi t ion  t o  the 
per iodic  submission of inspect ion da ta ,  the s u p p l i e r  sha l l  imnedi- 
d t e l y  no t i fy  the qua l i fy ing  a c t i v i t y  a t  any time d u r i n g  t he  
appl icable  period i f  t h e  i n spec t ion  data i nd ica t e s  f a i l u r e  t h a t  
cou ld  cause changes i n  t he  q u a l i f l c a t i o n  s t a t u s  o f  any qua l i f i ed  
p roduc t .  

4 . 5 . 1  Selec t ion  and  preparat ion o f  samples. Inspectfon D sha l l  
cons i s t  of the tests sDecified i n  T a b l e  X I  and IX ,  i n  the order 
s h w n ,  and s h a l l  be performed on sample Knits s e l ec t ed  from in- 
sgection l o t s  t h a t  have passed Inspections A a n d  E. 
30 independent readings s h a l l  Le made f o r  each t e s t  i n  Table I X .  
The se l ec t ion  of samples and mating halves o f  t e s t  samples s h a l l  
be i n  accordance w i t h  Tab le s  X and VII. Selected samples s h a l l  be 
prepared i n  accordance w i t h  subparagraphs ( a )  and ( b )  o f  4 .4 .2  
Attributes inspec t ion  s h a l l  b e  perfomed on i terns presented for 
inspect ion b e f o r e  20,000 connectors o f  the szme p a r t  number have 
been produced since the preceding group was subjected t o  t h i s  i n -  
sFcction, b u t  n o t  mcire of ten  than each 3 nonths and a t  l e a s t  every 
6 ranths. Variables tests need not  ba performed more often t h a n  
once every 6 months .  

4 .5 .2  Accept-Reject C r i t e r i a .  The t o t a l  number of f a i l u r e s  t o  
pass the inspec t ion  ind ica ted  i n  Table X I  shal l  n o t  exceed t h e  
acceptancc number f o r  the plan chosen i n  Table X .  
t i o n  o f  product t es t ,  only failures involving in te rchangeabi l i ty  
o r  those t h a t  r equ i r e  d i f f e r e n t  t oo l s  o r  accessor ies  will be  
counted. 

A minirun of 

On the examina- 

4.6 Q u a l i t y  conformance inspect ion 

4.6.1 Inspection o f  product f o r  del ivery.  Inspection of product 
f o r  de l ivery  shall  consist of Inspections A and B. 

4.6.1.1 Inspection Lot. An inspection l o t  s h a l l  consist o f  con- 
nectors  conforming t o  the same p a r t  nuriber, manufactured by the 
same processes and w i t h  the same equipmant, and s u b m i t t e d  f o r  
acceptance a t  one t i  me. 
t o  t h j s  spec i f i ca t ion  is  continuous, an inspec t ion  l o t  may be 
a r b i t r a r i l y  selected on a time span basis. 

4.6.1.1 . I  
spec t ion ,  both plugs and receptac les  may be subjec ted  t o  inspec- 
t i o n  for acceptance even though they are on d i f fe ren t  contracts o r  
purchase orders .  Where th i s  i s  n o t  possible, t h e  p l u g  o r  recepta- 
c l ?  t o  m t e  w i t h  t he  one under inspect ion s h a l l  b e  s u i t a b l e  f o r  

\/here production o f  connectors conf ormi ng 

Test sample mating pa r t .  In  order  t o  economize on i n -  

- -  
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T e s t  I *script ion 

Exminatjon of Product 
Torque to  Coupl e/llncoupl e 
Vibration (Mated) 
Torque  t o  Coupl e/Uncouple I Gmund Resistance - 

1 Class  G 
I Xaintenance Aging 
I C c n u c  t I nse r t i on/Renoval 
I Force 
i FJrabi 1 i ty 
! Thcrcsl Shock 

3ielcctric  W i  thstandlng 
Yo1 t a g 2  (Unrratedj 
V i  bration (Kated 
Physical Shock 
t o  i s turc R e  SI s tance 
Ins u l  a t i  on Res i stance 
Corrosjon 
Tecycrature Ll fe  
Insula tfon Resistance 
( h i q h  Temp) 
Czoze E x p o s u r e  (Unmted) 
!-!agnetic P c m c a b l l t t y  
I n s u l a  t! on Rcsf s tance 
Inser t  Retention 
Inse r t  Retention - Class 1 
Dielectric Withstanding 
'Jol tase  (Unrated) 
Air Leskaga 
Air  Leakage - Class H 
Contact Retention 
A 1  ti tude Imerslon 
F l u i d  Imersion - Class 
R, G ,  8 E 
Fluid I n c r s l o n  - Class F 
T o r q u e  t o  Couple/Uncauple 
1 nsul a t i  on Resistance 
Dielcctri c I J I  thstanding 
Voltage (Matcd a t  A 1 t . i -  
in&) 
Dielectrfc Withstanding 
Vo l tage  (Unrtutcd a t  
k l  et t u d e )  
Contact Insertion/Remval 

Contact  Resistance 
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that purpose. 

4.6.1.2 Inspection A (Indivfdual 100 percent). A l l  connectors 
submitted for compliance with this specification shall be inspect- 
ed and comply w i t h  the following: 

a. A17  connector bodies meet the dielectric withstand-  
ing  voltage requirements of 3.6.6 between adjacent 
contact retainers and contact retainers and shell. 

b. A l l  contact retention devices are i n  place and pro- 
vide the required contact retention of 3.6 .3 .  

c. Each hermetically sealed receptable meets t h e  a i r  
leakage requirement of 3.6.18. 

*4.6.1.3 Inspection B (Sampling lot-by-lot). This lnspectlon 
applies to  those items t h a t  normally make up the k i t  o f  p a r t s  
comprising the connector par t  number. The k j t  of parts  shall be 
Inspected for  t h e  presence of the proper parts,  correctness o f  
markings on connector container, the contact and plug end seal 
contafner, and t h e  correct date code. A t  t h i s  time, a visual in- 
spection sha l l  be made o f  the piece parts f o r  defects l isted i n  
Table V. Any defects shall be corrected, and if t h i s  inspection 
shows improper piece parts beyond that allowed by 4.6.1.3.1, t h e  
l o t  shall be rejected u n t i l  the plece par ts  a r e  corrected. 

4.6.1.3.1 Sampling plan. Statistical sampling and inspection 
shall be i n  accordance w i t h  MIL-STD-105 for general Inspection 
level 11. The acceptable quality level (AQL) shall be 1.0 for  
major defects and 4.0 for mfnor defects as defined i n  Table V.  
Major defects are those that interfere w l t h  the mating interchange- 
abil i ty of connectors and their electrical functioning. Minor 
defects are those that  a r e  objectlonable, b u t  do not render a 
connector useless. 

4.6.1.3.2 Rejected lots. If an inspectfon l o t  i s  rejected, the 
manufacturer shall withdraw the lot ,  o r  rework i t  t o  correct the 
defects, or  screen o u t  the defective units, as applicable, and re- 
inspect. 
clearly identified a s  reinspected lots.  Rejected lots shall be 
inspected using tightened inspection. 

4.6.2 Inspection of preparation for  delivery. Sample packages 
and packs shall be selected and inspected In accordance with the 
schedule o f  acceptance tests and visual inspection aids of MIL-P- 

Such lots  shall be separate from new lots,  and shall be 
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116, t o  verify conformance w i t h  the requirements of Sect ion  5 of 
t h i s  speci f 1 cat ion.  

4.7 Methods of examination and test. 

4.7.1 Examination of Product.  The connectors and piece p a r t s  
s h a l l  be examined t o  insure conformance to  a l l  physical ,  mechani- 
cal, and s i z e  and w e i g h t  requirements of this spec i f i ca t ion  and 
the applicable m i l i t a r y  standards.  

4.7.2 Torque, t o  couple and uncouple. While applying a coupling 
o r  an uncoupling force  to the coupling r ing  a t  a uniform r a t e  o f  
approximately 4 inch-pound per second, t h e  t o q u e  required to  mate 
and unmate the p lug  fmm I t s  counterpart  s h a l l  be measured and 
recorded. The requirements o f  3.6.2 s h a l l  be met. 

4.7.2.1 Torque t o  couple and uncouple - var iab les  data.  Wbile 
applying a coupling o r  an uncoupling fo rce  t o  the coupling a t  a 
uniform r a t e  of approximately 4 inch-pound per  second. t h e  torque 
required to mate and unmate the plug from i ts  counterpar t  s h a l l  be 
measured and recorded. Data sha l l  be reduced i n  accordance with 
6.0, and t h e  requirement of 3.6.2.1 shall be demonstrated. 

4.7.2.2 T o q u e  to  couple and uncouple - no contacts .  With no con- 
tacts i n  the connectors, measurements s h a l l  be made i n  accordance 
w i t h  4.7.2. 

4.7.3 Contact re ten t ion .  An ax ia l  load, as shown i n  Table 111, 
s h a l l  be appl ied to  the mating end o f  the contacts  i n  unmated 
connectors, The axia l  r a t e  o f  load appl ica t ion  s h a l l  b e  approx- 
imately 4 pound per second. Contact movement s h a l l  be measured 
a f t e r  contac t  is f i rmly sea ted  on the retention member. 
nector  sha l l  have a l l  t h e  contac ts  i n  place during t h e  test  and 
shall meet the requirements o f  3.6.3. 

4.7.3.1 Contact r e t en t ion  - var iab les  data .  An ax ia l  load s h a l l  
be appl ied t o  t h e  mating end o f  the contacts  i n  unmated connectors. 
The  ax ia l  rate o f  load appl ica t ion  shall be approximately 4 pound 
p e r  second u n t i l  the contac t  moves a x i a l l y  a d i s tance  g rea t e r  than 
.012". Contact movement s h a l l  be measured a f t e r  contac t  i s  firmly 
sea ted  on the retention member. The test  s h a l l  not be appl ied t o  
ad jacent  contacts (See Figure  l b ) .  The maximum load s h a l l  be re- 
corded and upon ana lys i s  i n  accordance w i t h  6.4 sha l l  meet the 
requirements of 3.6.3.1. 

4.7.4 Maintenance aging. Before any environmental tests a r e  
conducted, each contact  s h a l l  be inserted, removed, and reinserted 

The con- 
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u s i n g  applicable insertion and removal tools. The same contacts 
s h a l l  be  used throughout t h i s  aging and  subsequent tes t s .  The 
connector shall be mated and unmated 10 times. 
b u t  not less t h a n  3 contacts i n  both plugs and receptacles, shall  
be removed and inserted 9 times, using applicable insertion and 
removal tools. P a i r s  of adjacent contacts and contacts adjacent 
t o  the shell shall  be cycled, w i t h  the total  number of contacts 
cycled be ing  i n  accordance w i t h  requirements of t h i s  paragraph. 
The purpose o f  the procedure i s  t o  provide accelerated maintenance 
againg of the contact, contact locking mechanism, and sealing pro- 
visions prior t o  environmental testing. 

4.7.5 Contact insertion and removal forces. The  forces required 
to  push the wfred contacts in to  the i r  normal position w i t h l n  the 
insert and to  remove them,  using t h e  applicable insertion o r  re- 
moval tool, shall  be measured. Unless otherwise specified, 20% b u t  
not l ess  than 3 contacts i n  both plugs and receptacles shall  be 
measured. Measurements s h a l l  be taken on one contact a t  a time w i t h  
a l l  other contact holes f i l l e d  w i t h  wired contacts o r  contacts 
followed by sealing p lugs .  
of 3.6.4. 

20% o f  the contacts, 

Connectors shall  meet the requirements 

4.7.5.1 €ontact insertion and removal forces - variables data. 
The forces t o  push  the contacts into their normal position w i t h i n  
the insert and to remove them, using t h e  applicable insertion o r  
removal tool, shal l  be measured. Measurements-shall be taken on 
one contact a t  a time w i t h  a l l  other contact holes f i l l e d  with wired 
contacts o r  contacts followed by sealing plugs. Connectors shall  
meet the requirements of 3.6.4. The measurements shall be recorded, 
and the data shall  be analyzed i n  accordance with 6.4 and meet t h e  
r equ i r emen t s  of 3.6.4.1. 

4.7.6 Thermal Shock. The wired, mated connectors s h a l l  be  sub- 
jected to  5 continuous cycles of temperature change. 
perature extremes shall  form the limits of the cycle, which shall  
be -55OC + 3OC and +26OoC 2 3OC for  Classes R ,  H, G, and E and + 
2OO0C + 3uC fo r  Class  F. 
perature to  the lowest extreme. The  connectors shall  be maintained 
a t  each extreme fo r  a period of 30 +5 -0 minutes i n  each cycle. 

The connectors shall  be transferred from one chamber t o  t h e  other 
f o r  t h e  temperature changes. The time of exposure a t  room temper- 
a ture  shall  not exceed 2 minutes during each transfer. Exposure to  
low temperature, then h i g h ,  shall form one cycle. Upon completion 
of t h e  l a s t  cycle, the connectors shall be returned t o  room ambient 
conditions f o r  inspection to  the requirements of 3.6.1'1 and 

The two tem- 

The f i r s t  exposure shall be from room tem- 
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1 INSPECfIOS D (VSRTIFICATIOK OF QUALIFICP8TXC::) 3R3ER OF TESTS 

Test Description 

Exai?i nat ion o f  
Product 
!.la i ntensnce Agi ng 
Tlicmtal Shock 
Oielectric 'Ai th-  
standing voltage 
(Urinated) 
Xoi s turc  Resistance 
I n s u l a t i o n  Resist- 
ance 
Temperature L i f e  
I: n s u l a  t i  on Resist- 
ance (High Temp) 
Air Leakage 
Air Leakage (Class t4 
A1 ti tude I m e r s i o n  
F1 uid Imcrsion 
{Class  R ,  G ,  E )  
Fluid I m c r s i o n  
(Class F) 
Torque t o  Couple/ 
Uncouple 
Dielectric Mi th- 
standing Vo l tage  
( r la ted,  A1 t i tude)  
Diel ec t r i  c W i  t h -  
s tanding  Vo l tage  
(Unxa tcd, A1 ti tude)  
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1 
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a d d i t i o n a l  specified t e s t s .  

4 . 7 . 7  Insulation resistance. The connectors sball  bc tested i n  
accordance V I S  t h  14IL-STD-202 , Yethod 3n2 , Test Condi t ion 2 .  
t e s t  purposes, the resistance shall  b e  measured separately between 
the closest  3 pairs o f  adjacent contacts, which were inserted and  
rmoved 10 times i n  maintenance aging and bctweec the  contact 
closest  t o  the shell  and the shel l .  
sha l l  be met. 

For 

The requirecents o f  3.6.5 

*4.7.7.1 Insulation resistance - variables l a t a .  The connectors 
shall be tested i n  accordance w i t h  NL-STD-:!OZ, Yethod 392, Test 
C o n d i t i o n  B. For t e s t  purposes, the resistance s h a l l  be measured 
as specified i n  4.7.7.  The insulation resistance values s h a l l  be 
recorded. The data shall  be analyzed i n  accordance wlth 6.4 and 
meet the requirements of 3.6.5.1. 

*4.7.7.2 Insulation resistance a t  h i g h  temperature. The insula- 
t i o n  resistance o f  mated connectors s h a l l  be measured i n  accor- 
dance w i t h  4.7.7 except t h a t  the connectors shall  have been ex- 
posed t o  an ambient tem erature  o f  ZOOo + 3' -floc f o r  Classes !?, 
tl! G ,  and E and 1750.+313 -O°C f o r  Class F f o r  a period o f  39 
minutes; a f t e r  which, the resistance shall  be measured while the 
connector i s  a t  the elevated temperature. 
3.6.5.2 shall  be met. 

The requircrents o f  

*0.7.7.3 
daha. 
+3  -O°C f o r  Classes R, H, G ,  and E and 1750 +30 -0% f o r  Class F 
fo r  a period of 30 minutes, the connectors shall be tested i n  
accordance wj t h  MIL-STD-202, ?lethod 302, Test Condi t ion  B. For 
t e s t  purposes, the resistance s h a l l  be measured a s  specified i n  
4.7.7.  The insulation resistance values shall  be  recorded. The 
d a t a  shal l  be analyzed i n  accordance with paragraph 6.4 and meet 
the requirements o f  3.6.5.3. 

Insufation resistance a t  h i g h  temperature - variables 
After connectors have been exposed t o  a temperature of 290° 

4.7.8 Dielectric withstanding voltage. Nated and unnated connec- 
tors shall  be tested i n  accordance w i t h  >lIL-STD-202, '.lethod 301. 
Test voltages, as shown i n  Table X I 1  shel l  be applied between the 
closest 3 pair of adjacent contacts that  were subjected t o  mainte- 
nance a g i n g  and between the  shell  and the 3 contacts closest  t o  
t h e  shell t h a t  w r e  subjected t o  maintenance a g i n g  (See 3.6.6 and 

*4.7.8.1 Potential t o  breakdown - variables data. Util izing mated 
pai rs  o f  connectors, voltage s h a l l  be applied t o  adjacent contacts 
(See F i g u r e  l a )  u n t i l  breakdown. 

4 . 7 . 4 ) .  

Test voltage alternatlng current,  
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ELECTRICAL 
8 READINGS 

MECHANICAL 
10 READIKGS 

FRONT FACE PIN IYSERTS 
18-31 Tnserts 

EXAMPLE OF CONTACT LOCATIONS TO RE USED FOR INDEPENDENT 
E L E C T R I C A L  AND MECHANICAL READINGS IN CONNECTORS 
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A I  t i  tude 
( f e e t !  

60 cycle ,  sha l l  be r a i s e d  from zero t o  t h e  breakdown voltage u n i -  
formly a t  a r a t e  n o t  exceeding 100 v o l t s  per  second. Each t e s t  
s h a l  I be performed on 'two adjacent  contac ts .  The data  s h a l l  be  
analyzed i n  accordance w i t h  6.4 and meet t h e  requirenents o f  
3 . 6 . 6 . i .  

Unrna t e d  Mated I S t v l e  S I S t v l e  P 

TABLE X I 1  
TEST VOLTAGES (AC-RMS) 

I 

1500 
1250 
750 
5 00 
350 
250 
250 

1500 1500 
1250 I250 

700 1r)OO 
450 1000 
275 1 uuo 
200 1000 
200 1000 

Sea Level 
~ 10,000 
' 30,000 

50,000 
70,000 
90,000 

, 11 Z\,QOO 

4.7 .8 .2  D ie l ec t r i c  withstanding vol tage,  a l t i t u d e .  The connectors 
s h a l l  be placed i n  a s u i t a b l e  chamber a t  roon temperature and 
t e s t e d  st 20,000 f o o t  i n t e rva l s .  s t a r t w g  a t  10,GOO f e e t  a n d  con- 
cluding a t  110,000 f e e t .  The t e s t s ,  f o r  both mated and unmated 
connectors,  shal I be i n  accordance w i t h  MIL-STD-202, Method 301. 
Test voltages,  as shown i n  Table XII, sha l l  be appl ied between the  
c l o s e s t  3 p a i r s  of contacts  as well as  between the she l l  and t h e  
3 contac ts  c l o s e s t  t o  the shel l .  Exposed wirz ends i n  the  chamber 
s h a l l  b e  widely separated o r  sealed t o  reduce corona. T h e  connec- 
t o r s  s h a l l  meet the requirements o f  3.6.6.2 when t e s t e d  unmated, 
o r  3.6.6.4 when t e s t e d  mated. 

4.7.8.3 Potent ia l  t o  breakdown, mated a t  a l t i t ude  - var iab les  da t a .  
W i t h  the connectors mated, and i n  a simulated a l t i t u d e  o f  110,000 
f e e t ,  v o l t a g e  s h a l l  be appl ied i n  accordance with 4.7.8.1, and the  
connectors sha l l  meet requirements o f  3.6.6.3. 

*4.7.9 Fluid i m e r s i o n  (Class R ,  G, and E ) .  The unmated connec- 
t o r s  sha l l  be i m e r s e d  i n  the following f l u i d s ,  f o r  the time 
i n d i  cil ted: 

a .  Half o f  the  samples of Groups IV and V of Table VI, 
i n  hydraul ic  f l u i d ,  petroleum base, conforming t o  
MIL-H-5606, f o r  20 hours. 

b. Half  of t he  samples of Groups IV and V of Table  V I ,  
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i n  av ia t ion l u b r i c a t i n a  o i l ,  conforminc t o  YTL-L- 
9236, f o r  2r) hours. 

Upon removal from the f l u i d ,  the connectors s h a l l  be placed i n  a 
p o s i t i o n  t o  al low the f l u i d  t o  d r a i n  f r o m  the matina i n s e r t  face 
and remain i n  f r e e  a i r  a t  room temperature f o r  one hour. The 
connectors sha l l  then be mated by hand. 

4.7.9.1 F l u i d  immersion (Class F). Connectors i n  Group I V  o f  
Table V I  sha l l  be div ided equal ly  i n t o  seven sub-qroups and tested 
as shown i n  Table XIII. Each sub-aroup sha l l  contain connectors 
wired w i t h  the smallest and l a r q e s t  i nsu la t i on  diameter wires as 
described i n  4.4.2. 4 f t e r  test ing i n  accordance w i t h  Table XIII, 
the connectors s h a l l  be v i s u a l l y  (no magnif icat ion) inspected fo r  
cracks o r  tears and be mated by hand per 3.6.7. 

4.7.10 Durab i l i t y ,  The connector assemblies sha l l  be subjected t o  
200 cycles o f  matinq and u n m t i n q  f o r  Type T and 500 cycles for  
Type R. 
s i m i l a r  t o  subject ion i n  service. 
appl icable, the plug and receptacle assemblies s h a l l  pass the 
remai n i  ng sequence of tests.  

4.7.10.1 D u r a b i l i t y  - var iab les data. The connector assemblies 
s h a l l  be subjected t o  200 cycles o f  matinq and u n m t i n q  f o r  Type T 
and 500 cycles for Type R. The matinq and unmating s h a l l  be accorn- 
p t ished i n  a manner s i m i l a r  t o  subject ion i n  service. A f t e r  200 
o r  500 cycles, as appl icable, the plu9 and receptacle assemblies 
s h a l l  pass the mating and unmating force t e s t  o f  3.6.2.1. 

4.7.11 Contact resistance. Contacts o f  mated connectors s h a l l  be 
tested i n  accordance w i th  paragraph e n t i t l e d  "Contact Resistance" 
o f  MIL-C-26636, and sha l l  meet t h e  requirements o f  3.6.10. 

4.7.11.1 Contact resistance - var iables data. Contacts o f  mated 
connectors sha l l  be tested i n  accordance w i t h  the paraqraph en- 
t i t l e d  "Contact Resistance" o f  MIL-C-26636. The p o t e n t i a l  drop 
s h a l l  be recorded f o r  i nd i v idua l  contacts. The data s h a l l  be 
anatyred and s h a l l  meet the requfrements o f  3.6.10.1. 

*4.7.12 Vibrat ion. The connector assembly s h a l l  be mounted as 
speci f ied herein and be v ibrated i n  accordance w i t h  MIL-STD-202, 
Method 204, Condition D. I n  addi t ion,  the v i b r a t i o n  s h a l l  be 
conducted a t  a low temperature ambient o f  -55OC and hiqh ambient 
of ZOOOC, f o r  Classes R, H, G, and E, and 175OC for Class F. A l l  
contacts sha l l  be wired i n  series, w i t h  a t  l e a s t  100 mill iamperes 
of current  allowed t o  flow. A s u i t a b l e  instrument s h a l l  be 

The mating and unmating s h a l l  be accomplished i n  a manner 
A f t e r  200 o r  5110 cycles, as 
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MIL -L - 2 3699 

MIL-H-5606 

SAMPLE 
SUB-GROUP 

Remove connectors and  allow to d r a i n  
f o r  one hour a t  room temperature. 

F l u i d  shall  be drained from a l l  re- 
cesses. 

Mate connectors and expose t o  175O 
+ ~ O C  i n  a i r  circulating oven for  22 
Fours. Repeat procedure f o r  a to ta l  
of  seven cycles. 

Same as above except inerse i n  
f l u i d  a t  85OC f o r  f i v e  minutes and 
expose mated connectors t o  1040 + 
3 ' ~  ~n an a i r  c i rculat ing oven fG 
22 hours. 

t 
4 

3 

~- ~~ 

MIL-J-5624 
(Grade JP-5)  temperature shal l  be a t  room tem- 

Same as for  MIL-L-7808 except f lu id  

perature. 

TABLE X ? I I  

5 Glycol 

6 A I  kal ine 
cleaning 
solution 
pHf 0-1 2 

7 MIL-H-5606 

TEST FLUID 
SPECIFICATION 

MI L-L-7808 

Same as MIL-L-7808 except f l u i d  tem- 
perature s h a l l  be 6 5 O  + 3OC and 
connectors shall  be mated during 
f l u i d  imersion. 

The unmated connectors shall  be 
imnersed i n  t h e  f luid a t  room tem- 
perature for  20 hours. 
nectors and a l l o w  to d r a i n  for  1 hour 
a t  mom temperature. Fluid s h a l l  be 
drained from a l l  recesses. 

Remove con- 

I 

~- 

TEST PROCEDUPE 

Imerse unmated connectors i n  f l u i d  
a t  1200 + 3OC for  f ive minutes. - 
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employed t o  monitor the current flow and t o  indicate any discon- 
t inuity of contact or interruption of current flow exceeding one 
microsecond. Duration of vibration a t  extreme temperatures shall  
be 25 percent o f  the duration specified fo r  the standard tempera- 
ture condition. 

4.7.12.1 Connector mounting. The vibration mounting shall  be i n  
accordance w i t h  Figure 2. 
adapter plate u s i n g  the connector’s normal mounting provisions 
and sui table  hardware. 
be attached t o  the mounting bracket. 
t h e  receptacle a s  i n  service. No safety wire or  supplementary 
locking device shall be used. 

The receptacle shall  be mounted on an 

The adapter plate f o r  the receptacle shall  
The p lug  shall  be mated w i t h  

4.7.12.2 Vibration (mated). With  no contacts, t h e  connector 
assembly shall  be mounted as  specified herein, (no cable clamp 
required) and vibrated i n  accordance w i t h  MIL-STD-202, Method 204, 
Condition D. Requirements o f  3.6.8 apply ,  except the e lec t r ica l  
requi rements a re  not applicable. 

4.7.13 Physical Shock. The wired and mated connectors shall  be 
subjected t o  a t ransient  deceleration force as specified. The 
forces shall  be produced by securing the connectors t o  a suf f ic ien t  
MSS and dropping the assembly through such a h e i g h t  t h a t  when 
decelerated by resilient impact, a force of 50 gravity u n i t s  i s  
obtained as  outlined i n  MIL-STD-202, Method 213, Test Condition C .  
A t  l eas t  one blow shal l  be  applied i n  each major a x i s  o f  the con- 
nector so t ha t  t h e  resultant force t e n d s  t o  disengage the connec- 
tors.  
vibration t e s t  on the shock device or carriage. Plugs shal l  be 
engaged w i t h  the receptacles. The  connectors shall  be wired i n  
ser ies  w i t h  a t  l ea s t  100 milliamperes allowed t o  flow. 
instrument shall  be employed t o  monitor the current flow and t o  
indicate any discontinuity of contact or interruptlon of current 
flow exceeding one microsecond. 
clamped to  points that  move w i t h  the connector. A minimum of 8 
inches of wire o r  cable shall  be unsupported behind each connector. 
The connector shall  meet t h e  requirements o f  3.6.9. 

4.7.14 Moisture resistance. The mated and wi red  connectors shall  
be subjected to  a moisture resistance t e s t  i n  accordance w i t h  MIL- 
STD-202, [.lethod 106, w i t h  the following exceptions and detai ls .  

Receptacles s h a l l  be mounted by a method similar t o  t h e  

A sui table  

The wire b u n d l e  o r  cable s h a l l  be  

a .  Step 7b, vibration not required. 

b. There shall  be no d r i p  loops i n  the wires. 
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c.  Piires shall be brought o u t  o f  the  chariber through 

d. There s h a l l  be no wire splices i n  the chamber. 

vaporti g h t  seals.  

e.  Upon completion of Step 6 of teh f i n a l  cycle, while 
the connectors are  s t i l l  subjected t o  high humidity, 
the insulation resistance shall  be measured and re- 
quirements of 3.6.12 shall be met. 

f. The Class H receptacles shall not be enclosed for  
t h i s  t e s t ,  b u t  b e  blown dry before t h e  insulation 
resistance measurements. 

4.7.15 Corrosion. Wired connectors shall be subjected to  a s a l t  
spray t e s t  i n  accordance w i t h  MIL-STD-202, Method 101, Test Con- 
di t ion 6. Imnediately a f t e r  exposure, the exter ior  surface of the 
connectors shall  be thoroughly washed w i t h  t a p  water. The speci- 
mens shall t h e n  b e  dried i n  a circulating a i r  oven a t  temperature 
of 380 + 3OC f o r  a maximum period of 12 hours. The specimens shall  
t h e n  be-removed and inspected t o  the requirements of 3.6 .13. 

*4.7.16 Temperature l i f e .  T h e  mated connectors shall  be subjected 
t o  an ambient tern erature o f  ZOOo + 3O -O°C fo r  Classes R, H, G. 
and E and 1750 +$ -O°C f o r  Class F, as monitored adjacent t o  
connector shel ls ,  f o r  a period of 1000 hours. The wired contacts 
shal l  carry suff ic ient  current, not exceedin t h  rated current 

H ,  G ,  and E and ZOOo +3O -0% f o r  Class F. The temperature s h a l l  
be  monitored on a contact c losest  t o  the center of t h e  connectors. 
After exposure to  temperature for t h e  time specifled, t h e  connec- 
t o r s  shall meet requirements of 3.6.14. 

t o  maintain a contact temperature o f  238' +3 8 3  0 C for  Classes R ,  

4.7.17 Ozone exposure. The unmated connectors shall  b e  subjected 
t o  ozone having a concentration from 0.010 to  0.015 percent by 
volume f o r  2 hours a t  room temperature. 
f i ed  period, the samples shall b e  examined f o r  signs of ozone 
deterioration i n  accordance w i t h  3.6.15. 

A t  t h e  end o f  t h e  speci- 

4.7.18 Magnetic permeability. Permeability shall be  checked w i t h  
an i n s t r u m e n t  conforming t o  MIL-1-17214. 
wired o r  unwired, as convenient, b u t  shall not be  carrying current. 
The connector shall meet the requirements of 3.6.16. 

The connectors may be 

4.7.19 Insert  retention. Unmated connectors shal l  be subjected 
t o  axial  loads applied separately t o  insert  face and inser t  rear. 
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The loading shal l  be increased gradually a t  a n  approximate ra te  o f  
10 pound per second until the specified load i s  reached. The load 
shall be maintained for  the specified time. The load-applying 
device MY be shaped as necessary to  reduce the pressure a t  f n d i -  
vidual points. The requirements of 3.6.17 shall  be met. 

mounted i n  a f ix ture  which simulates mounting i n  actual service. 
Such f ixture shal l  accomnodate a n  adapter sui table  f o r  connection 
t o  a pressure source ( a i r  or hydraulic). 
a l l y  a p p l i e d  a t  a ra te  such that  the specified pressure is u n i -  
formly arrived a t  i n  a time not t o  exceed two minu tes .  Pressure 
shall be maintained for  the specified time, and the requirements 
o f  3.6.17.1 shall  apply. 

*4.7.19.1 Inser t  retention, Class H .  Test specimens shall be 

Pressure shall be gradu- 

4.7.20 A i r  leakage. Wired receptacles shall  be mounted i n  a test 
apparatus, arranged to  permit application of a 30 PSI pressure 
d i f f e r e n t i a l  across the receptacle. The test shall  be performed 
i n  both directions separately a f t e r  30 minu tes  of exposure to  a 
temperature of -55OC,  and while samples a re  a t  the low temperature. 
The exposed ends of t h e  wires shall not be sealed during t h e  
measurement of a i r  leakage; leakage through t h e  unsealed wire In- 
sulation shal l  be included i n  the a i r  leakage measurements. Means 
shall  be provided for  determining leakage o f  a i r  through t h e  con- 
nector, and requirements o f  3.6.18 shall  apply. 

4.7.20.1 Air leakage, Class H.  Receptacles shall  be mounted i n  
a test apparatus arranged t o  permit application o f  15 PSI pressure 
differential  across the connector. Prior t o  t e s t ,  a t  l eas t  lo%, 
w i t h  a m i n i m u m  of 3, of the contacts, shall have short  wires sol-  
dered into normal service positions. Means s h a l l  be provided fo r  
determining leakage o f  a i r  or of pressurized gas, containing not 
less than 70% n e l i u m  by volume, through the connector while 15 PSI 
is applied. Requirements of 3.6.18.1 shall  apply. 

*4.-7.21 A l t i t u d e  immersion. Mated connectors s h a l l  be immersed i n  
a container of water a t  approximately 2OoC and placed i n  a chamber. 
Wire ends, opposite the connector, shall be terminated w i t h i n  t h e  
a l t i tude  chamber, exposed to  the chamber atmosphere b u t  not sub- 
merged. The exposed wire ends shall not be sealed. A quantity of 
s a l t ,  5% by weight ,  shall be added to  make t h e  water conductive. 
The chamber pressure shall be reduced to  approximately 1 inch o f  
mercury and maintained for 30 minutes. The  chamber pressure shall  
t h e n  be returned to atmospheric pressure fn  not more t h a n  one (1)  
minute .  While the  connectors a re  s t i l l  submerged, insulation 
resistance measurements shall  be made, and t h e  requirements o f  3.6.5 
shall  be met. T h i s  shall  consti tute one cycle. Two additional 
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environmental cycles shall  be r u n .  A t  the end of the t h i r d  cycle, 
the insulation resistance measurements made a t  the end  o f  the f i r s t  
cycle shall  be repeated, and the requirements of 3.6.5 shall  be met. 
A die lec t r ic  w i t h s t a n d i n g  t e s t  voltage as specified on 3.6.19 shal l  
be applied between the same points a s  those used f o r  insulation 
resistance measurements. The voltage shall  be a p p l i e d  w h i l e  t h e  
connectors a re  s t i l l  submerged, and a t  atmospheric pressure. 

4.7.22 A r c  resistance (except Class H).  Disc specimens o f  inser t  
material conforming t o  specimen designation 2 o f  MIL-[il-14 shall  be 
tested i n  accordance w i t h  FED-STD-406, Test Method 4011, and shall  
meet the requirements of 3.6.20. The  c i r cu i t  employed is as shown 
i n  Figure 3, Details of the test a re  as follows: 

a. A transformer o f  12 kv. m i n i m u m  voltage s h a l l  be 
used. 

b. Kva rating o f  t h e  transformer is not specified, b u t  
10 milliamperes (ms) s h a l l  be obtainable. 

c. Sufficient external resistance may be added I n  t h e  
l e g  of the c i r c u i t  t ha t  i s  not grounded i f  necessary 
t o  obtain t h e  requi red  10 milliamperes across t h e  

-electrodes in a i r  (not reading on test specimens). 

d. The cable on the resfstance side shal l  be supported 
i n  a i r .  

e. The f loor  o f  chamber shall  have a one-inch thick 
insulating sheet f o r  support of the specimen under 
t es t  . 

f. A milliammeter shal l  be placed i n  t h e  c i r cu i t  be- 
tween t h e  ground and t h e  arc electrodes. 

g. The specimens shal l  be cleaned w i t h  a clean cloth 
dampened w i t h  alcohol and d r i e d  w i t h  a so f t ,  clean, 
dry cloth before each t e s t .  

clean cloth dampened w i t h  alcohol and dried w i t h  a 
so f t ,  clean, dry cloth before each t e s t .  

variable t a p  auto transformer. 

h. The arc  electrodes shall  be cleaned w i t h  a s o f t ,  

i .  The primary voltage shal l  be controlled w i t h  a 

j. Relative humidity shall  be between 30 and 40%. 
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k. The interrupter shall  cause an arc t o  flow l / 4  
second and cease 1-3/4 seconds repeatedly during the 
first  minute and to  flow 1/4 second and cease 3/4 
seconds repeatediy during the second minute. 

1. T h e  electrodes shall  consist o f  2 s teel  mds, 0.768 
inch diameter, equipped with tungsten wire t i p s ,  
0.060 inch i n  diameter, which have conical points 
w i t h  a 600 included angle. The electrodes shall  be 
mounted to an insulated block a t  4S0 t o  t h e  vertical  
and shall be  adjusted to  give a gap of 0.320 inch. 
Both electrodes shall  be i n  the same horizontal and 
vertical  planes. The  specimen shall meet t h e  re- 
quirements of 3.6.20. 

4.7.23 Ground resistance. The receptacle of  Class G connectors 
shall be mounted by i t s  normal mounting means to  a copper plate 
o f  1/4 inch minimum thickness. 
receptacle, a resistance measurement shall  b e  made from a cable 
clamp screw on t h e  p lug  t o  the copper plate, us ing  a milliohnmeter 
o f  the four-terminal type. The connectors shall  meet t h e  require- 
ments of 3.6.21. 

W i t h  a plug properly mated t o  the 

5. PREPARATION FOR DELIVERY 

5.1 Preservation and packaging. 

chases by o r  d i rec t  sh ipments  to the government or  purchases o f  
connectors qualified t o  t h i s  specification by non-government 
agencies. 

5.1.2 Level A. Each plug or  receptacle shall b e  packaged i n  
accordance w i t h  Method 1A-8 o f  MIL-P-116 except that  the u n i t  
wrapping specified in 5.1.2.1 shal l  be substituted fo r  t h e  neutral 
material required as  an intimate wrap internal t o  the bar r ie r  
material. Contact preservative i s  not required. P l u g s  o r  recep- 
tacles having dimensions exceeding 3 inches and weight exceeding 
2 pounds shall  be further packaged in folding cartons or  setup 
boxes conforming t o  PPP-B-566 o r  PPP-8-676. 

5.1.2.1 U n i t  wrapplng. Each plug or  receptacle shall  be wrapped 
i n  a transparent bag o f  equal characterist ics t o  o r  be t te r  t h a n  a 
.003 i n c h  wall thickness polyethylene conforming to  L-P-378. The 
bag shall  be sealed t o  preclude the entry of d u s t  and foreign 
matter. Platerials n o t  conforming to  L-P-378 s h a l l  have a pH fac- 
t o r  equal to  that  specified I n  MIL-P-116. Contacts s h a l l  be 

X5.1.1 The requirements of Section 5 apply only to  d i rec t  pur- 

40 

Information Handling Services ,  
nnnamhnl- 7n I a a a  1 2  . ? I  .i A 



ELECTRODES 

VARIABLE AUTO 
0 TRANSFORMER \ 

110 VOLTS 
60 CPS 

‘4 

0 I 
MOTOR DRIVEN 
INTERRUPTER 

MILLIAMMETER 

ARC-RESISTANCE T€ST CIRCUIT 

Figure 3 

41 

Information Handling Services, 
n.-.,,-h,-., 3n i a a a  1 7  . 2 i  .i A 



furnished i n  a r i g i d  t ransparent  container  a n d  supported t o  re- 
s t r i c t  mvement o f  t h e  contacts  w i t h i n  the  ccntainer .  

a. S u f f i c i e n t  contacts  s h a l l  be suppljed w i t h i n  the 
con ta ine r  t o  complete the  insert arrangement, p l u s  
a m i n i m u m  of 2 spares. 

b.  Seal ing plugs  (See 3.2.3) fo r  a t  l e a s t  153 o f  t he  
contac ts  i n  the insert arrangement with a m i n i m u m  o f  
t h r e e ,  shall be included i n  the  container  w i t h  the 
con tac t s .  

5.1.2.2 l i n i t  marking. The following information s h a l l  be perma- 
nently marked on a low-sulfur-content card i n  o r  on the u n i t  wrap  
conta iner  o r  by a combination of marking on a card o r  con ta ine r .  

P a r t  Number 

:lanuf ac turer ' s Name 

Month and year o f  manufacture 

P u r g e  cont ro l  symbol 

5.1.2.3 Intermediate packaging. Connectors packaged I n  accordance 
w i t h  5.1.2 s h a l l  be f u r t h e r  packaged i n  q u a n t i t i e s  of 5 u n i t  pack- 
ages o r  mu1 t ip les  thereof  i n  Intermediate containers  conformfnq t o  
FPP-B-566, PPP-8-676, o r  PPP-B-636. T h e  gross weight f o r  i n t e r -  
mediate packages s h a l l  not exceed 20 pounds,  o r  t h e  weight l l m i t a -  
t i on  o f  the  box s p e c i f i c a t i o n .  

5.1.3 Level  C. Connectors s h a l l  be preserved and packaged i n  
accordance w i t h  the manufacturer 's  conmrc ia l  practice. 

5.2 Packing.  

5.2.1 Level A .  Connectors, packaged i n  accordance w i t h  Level A o r  
C as  spec i f i ed ,  s h a l l  b e  packed i n  wood-cleated f iberboard ,  nai led 
wood, wirebound wood, Sty le  3 f o r  type 2 load, corrugated o r  s o l i d  
f i Serboard, o r  wood-cleated plywood (overseas type)  boxes conform- 
i c g  t o  PPP-B-591, PPP-8-627, PPP-B-585, PPP-B-636, o r  P?P-B-601, 
respec t ive ly .  Shipping conta iners  shall have case liners conform- 
i n g  t o  MIL-L-10547 and appendix hereto.  Case l i n e r s  f o r  boxes con- 
forr, i ing t o  PPP-C-636 may be  omitted provided a l l  j o i n t s  of the boxes 
are sea led  \ v i t h  tape as spec i f i ed  i n  the a p p e n d i x  o f  the appl icable  
box spec i f i ca t ions .  
cced 200 pounds; f iberboard boxes s h a l l  not exceed the m i g h t  
limitations o f  tne applicable box spec l f i ca t lon .  

The gross  we igh t  o f  wood boxes sha l l  n o t  ex- 

Information Handling Services, 
nrrnnmhnr ? n  i a a a  1 7 . 2 1 . 1  I 



5.2.2 Level B. Connectors ,  packaged i n  accordance with Leve l  A 
o r  C as s p e c i f i e d ,  s h a l l  be packed i n  wood-cleated f ibe rboa rd ,  
na i l ed  wood, wirebound wood ( fo r  type  2 load)  co r ruga ted  o r  s o l i d  
f ibe rboa rd ,  o r  wood-cl eated plywood (domes t i  c type )  boxes conform- 
ing  t o  PPP-B-591, PPP-3-621, PPP-B-585, PPP-B-636, o r  PPP-B-601, 
respectively. Closures  s h a l l  be a s  s p e c i f i e d  i n  the app l i cab le  
box s p e c i f i c a t i o n ,  or appendix the re to .  Fiberboard boxes s h a l l  
conform t o  t h e  special  requirements of the a p p l i c a b l e  box spec i -  
f i c a t i o n .  T h e  g ross  weight  o f  wood boxes s h a l l  n o t  exceed 200 
pounds; f i be rboa rd  boxes s h a l l  not  exceed the weight  l i m i t a t i o n s  
o f  t h e  appl i cab1 e box s p e c i f i c a t i o n .  

5.2.3 Level C. Connectors ,  packaged i n  accordance w i t h  Level A 
o r  C a s  s p e c i f i e d ,  s h a l l  be packed i n  con ta ine r s  i n  a manner t o  
insure s a f e  d e l i v e r y  and acceptance a t  d e s t i n a t i o n .  Containers  
sha l l  comply wi th  t h e  Consol idated F re igh t  C l a s s i f i c a t i o n  Rules o r  
o t h e r  carrier r e g u l a t i o n s  a p p l i c a b l e  t o  t h e  mode of t r a n s p o r t a t i o n .  

5.3 Marking o f  shipments.  Each u n i t  and i n t e r m e d i a t e  package and 
shipping c o n t a i n e r  s h a l l  be marked i n  accordance w i t h  HIL-STD-129. 

6.0 NOTES 

6.1 Intended use. The connectors  covered by t h i s  s p e c i f i c a t i o n  
are Intended f o r  use i n  electrical cont ro l  and power circuits o f  
ground, rocke t ,  missile, a i r c r a f t  and space environments.  

6.2 Ordering data. Procurement documents should s p e c i f y  the 
following: 

a. Procurement of items t o  t h i s  s p e c i f i c a t i o n  will  be 
only f r o m  sources  t h a t ,  p r i o r  t o  c l o s i n g  da ta  of 
b i d s ,  have rece ived  q u a l i f i c a t i o n  of t h e  product 
w i t h i n  terms of t h e  Armed Sercices Procurement 
Regula t ions ,  ASPR, Paragraph 1-1101 through 1-111 
(See Paragraph 6.3).  

b. 

c. 

d. Accessories .  

Ti t le ,  number, and d a t e  o f  t h i s  s p e c i f i c a t i o n .  

The p a r t  number i n  accordance w i t h  the appl i cab l  e 
rnll i tary s tandards .  

e. Levels  o f  prese rva t ion ,  packaging, packing, and 
appl icable marking. 
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f .  Special handling, i f  appl icable .  

6.3 Qua l i f i ca t ion .  With respect to  products r e q u i r i n g  qua l i f i ca -  
t i o n ,  awards wi l l  be made only f o r  such products  a s  have, p r io r  t o  
the time set  f o r  opening b i d s ,  been t e s t ed  and approved f o r  inclu-  
s ion i n  the appl icable  Qua l i f i ed  Product List whether o r  not such 
products have ac tua l ly  been so listed by t h a t  date .  The  a t t en t ion  
o f  suppl ie rs  is c a l l e d  t o  this requirement, and manufacturers are 
urged t o  arrange to  have t h e  products t h a t  they propose t o  o f f e r  
t o  the Federal Government tested f o r  qua l i f i ca t ion  i n  order  t h a t  
they may be  e l i g i b l e  t o  be awarded cont rac ts  o r  orders  f o r  the  
products covered by th i s  spec i f ica t ion .  

T h e  a c t i v i t y  responsible  f o r  the Qua l i f i ed  Product List is  

Rome Air Development Center 
ATTFN: RCRC 
G r i f f i s s  AFB, N Y  13440 

6.4 Data handling. 

6.4.1 Variables da t a  reduction. Reduction o f  var iab les  data  s h a l l  
be accomplished by: 

a. Determining if  data i s  normal o r  non-normal t h r o u g h  
the appl ica t ion  of the Chi-square o r  the Kolmogorov- 
Smi rnov Test . 

b. I f  the data  i s  normal, proceed to:  

(1) Compute the data mean (average) by 

N 

N 
- X =  X i = ,  xi , where 

- 
X is  t h e  mean o r  average of t h e  data  
X i  i s  the value o f  an individual measurement 
N i s  the t o t a l  number o f  measurements. 
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(2)  Compute t h e  s tandard deviat ion as:  

\3 

\ N 
S i s  the s tandard  deviat ion,  and o the r  symbols 
a r e  as i n  (1) .  

Consult Table X I V  f o r  the  proper mult iplying 
f a c t o r  (k )  and compute: 

(a)  The  upper limit as L - + ks where a 

(3)  

maximum requirement Ys given i n  t h i s  
spec i f i ca t ion .  

The lower l imit  as L + Ti: - ks where a 

specification. 

(b)  
minimum requirement t s given in t h i s  

(c)  Both limits where requirements o f  t h i s  
s p e c i f i c a t i o n  e s t a b l i s h  both a minimum 
and maximum value.  

c. I f  the data is  not normal, proceed to: 

(1)  Normalize t h e  d i s t r i b u t i o n  by t h e  appl ica t ion  
of s t a t i s t i c a l l y  sound methods such as:  

(a )  

(b)  

Taking t h e  logarithm o f  the data .  

Taking r ec ip roca l s  of t h e  da ta .  

(2)  A f t e r  normalizing by transformation, reduce 
da ta  p e r  t h e  above and retransform for compari- 
son t o  s p e c i f i c a t i o n  lfmits. 

(3) Solve d i r e c t l y  by p l o t t i n g  on laleibull Paper. 

*6.5 T h e  margins of t h i s  s p e c i f i c a t i o n  a r e  marked w i t h  a n  a s t e r i s k  
t o  ind ica t e  w h e r e  changes (addi t ions ,  modifications,  cor rec t ions  
de l e t ions )  from the previous issue were made. 
as a convenience only and t h e  government assumes no l i a b i l i t y  
whatsoever f o r  any inaccuracies  i n  these notat ions.  Bidders  and 
cont rac tors  a r e  cautioned t o  eva lua te  the requirements of t h i s  

T h i s  has been done 
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68 
69 
70 
n 
72 
73 
74 
75 
76 
TI 
78 
79 
80 
81 
82 
63 
8L 
85 
a6 
e7 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
9 8 .  
99 - 

TAELE XIV 
C W R  FOR 

K 
3.119 
3.- 
3.106 
3.100 
3.094 
3.088 
3.082 
3.076 
3.071 
3.066 
3.061 
3.056 

3.046 
3.042 

3.051 

3 - 037 
3.033 
3 * 029 
3.025 
3 . a  
3.017 
3.013 
3 . w  
3 . 6  
3 . m  
2.999 
2.996 
2.992 
2.989 
2.986 
2.983 
2.930 
2.977 
2.974 
2.971 
2.968 
2.966 
2.963 
2.960 
z 958 
2.953 

2.948 
2.945 
2.943 
2.941 
2.939 
2.936 

2.955 

2 - 950 

) SlDED LIMITS 
N 

100 
101 
102 
104 
lC6 
108 
110 
112 
114 
116 
118 
120 
122 
124 
126 
128 
130 
132 
134 
136 
138 
140 
142 
144 
146 
148 
150 
152 
154 
1% 
158 
3.643 
102 
la 
166 
166 
170 
172 
174 
176 
178 
180 
185 
190 
195 
200 
205 
210 
215 

I 

2 * 932 
2.934 

2.930 
2.926 
2.922 
2.918 
2.315 
2.911 
2.m 
2 . 9 4  
2.901 

2.892 
2.889 

2.880 

2 .a70 
2.868 

2.893 
2.895 

2.886 
2.883 

2.878 
2.875 
2.873 

2.865 
2.863 
2.861 
2.859 
2.856 
2.854 
2.852 
2.850 
2.848 

2. a43 

2.846 
2.844 

2.841 
2.839 
2.837 

2.834 
2.835 

2.632 
2.831 
2.827 
2.823 
2.819 
2.816 
2.812 
2.809 
2.806 

N 
220 
22 5 
230 
235 
240 
245 
2 50 
2 55 
260 
26 5 
270 
27 5 
280 
285 
290 
295 
300 
3 0  
j20 
330 
340 
350 
360 
370 
380 
390 
400 
425 
450 
475 
500 
525 
5 50 
575 
600 
625 
650 
675 
700 
725 
7 rw 
800 
8 50 w 
950 
lo00 
00 

K 
2.803 
2.800 
2.798 
2.735 
2.792 
2.790 
2.788 
2.785 
2.783 
2.781 
2.779 
2.777 
2.775 
2.773 

2.769 

2.7& 
2.760 
2.757 
2.754 
2.752 
2.749 
2,746 
2.744 
2.742 
2.739 
2.734 

2.725 
2.721 
2.717 

2.710 
2.707 
2.704 
2.702 
2.699 
2.m 
2.694 
2.692 
2.688 
2.685 
2.682 
2.679 
2.676 
2.576 

2.771 

2.767 

2.729 

2 - 713 

*95% Confidence Leve l  - of Design Miverse 
-his confidence level holds only *ere date is truly normal. 
a n m a l  distribution w i l l  lower cmnfidence somewhat. "he exact amount of 
such a reduction I s  not readily obtainable. 
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ALL DIAMETGRS TO&€ CONCENTR/C WITH EACH O W E R  W/TH/N 
.#/5 TLR. 
ALL DIAMETERS IN THE S M E  PLANE To BE CaNCwTRIC W / T H  EACH 
OTHER WITHIN .OW n.R. 

TRUE POSITION {TP) TOLERANCE SPECIFIED ARE F7)R MAXIMUM MATERi4I 
CONDI TJONS &M. C. 1 

AND THE POINT AT WUICU A &AGE 
PIN, WAVING THE SAME BASIC DIAME7-e AS THE MA#NG CONTACT AND 

ka)D/MENSIWS ON P I M  AND SOCKET CONTACT LOCATIONS A N D  JNSERT 

CONTACTS To BE IN ACCORDANCE W/TH SPEC. hfli--t-26636- 

Z.) DISTANCE BETWEEN END O F  SHELL 

A SQUARE FACE, ENGAGES socuEr c o M r A c r  SPRING. 

FACES APPLY WHEN CONTACTS ARE PLACED IN INSERTS F O R  
/NSPECT/ON OR APPL/CATION. 

MOLDED CABLE A S S E M B L I M  d R  S H A R P  CABLt5 SENDS. 
F O R  ACCESSORIES USE0 W/TH 7WS CONNETTOR SEE PAUAG-RAPHj12.7. 
O F  PROCUREMEN7 SPECIFKA T ION,  
DIMENSIONS IN lNCH€5', UNLESS OTHERUYISE SPECIFIED TOLERANCES - 
DECIMALS - 2.005 

/AI VI TA7fONS FOR BID. 
T k ! I S  STANLXRD TAKES PRECEOENCE O V E R  DOCUMENTS REFERENCW 
HEREIN. 
USE TOOL MSZ4255A T O  ASSEMBLE COWACTS INTO T H I S  CONNECTOR 
US€ M O L  MS24256R T O  REMOVE CONTACc7-S FROM THIS CONNECTOU 

2) .071 MAY REDUCE 70.056 WIN. UNDER PRESSURES CAU.S€D 6 Y  

REFERENCED DOCUMENTS SHALL SE rntz ISSUE IN EFFECT ON DATE OF 

MS24266 R 18 7 3I  3 Q 
I T T T T T T  

C O U P L I N G  TYPE LCONTACT ARRANeEMENT 

PART NUMBER EXAMPLE 

!@ REDRAWN 
AIR FORCE TITLE CONNECrORS, P L U G ,  ELECTRICAL, 

Ikr Gal - 'I  S T U A  I GHT; M 1NI ATlJRtZ 

ROCWEMCN I I f lCAl ION SWERSEOES IL-c-2626 0 

- 
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FED. SUP CLASS 
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WEIGHT CHARS 

MAXIMUM CONNECWR W E I G H T  IN LSS. 

PIN r N s E u r  SOCKET iNsEm- I 

THREADED CONNECTORS CLASSES E F 6  i R 

0 REDRAWN . . - - . . . . . . . . 
U I 1 I T  A R Y ST A II D A R D A AIR FORCE 

Ihr Crsl -'7 STRAIGHT, MINIATURE 
fITLe CONNECTORS, PLUG, ELEC7'RiCAL, 
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