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PERFORMANCE SPECIFICATION 

CONNECTORS, COAXIAL ,  RADIOFREPUENCY, GENERAL SPECIFICATION FOR 

This s p e c i f i c a t i o n  i s  approved f o r  use by a l l  Departments 
and Agencies o f  t he  Department of  Defense. 

1. SCOPE 

1.1 Scope. This s p e c i f i c a t i o n  covers the  general requirements and tes ts  f o r  radiofrequency connectors 
used w i th  f l e x i b l e  RF cables and c e r t a i n  o the r  types o f  coax ia l  t ransmission l i nes .  

1.2 C l a s s i f i c a t i o n .  Connectors s h a l l  be o f  the f o l l o w i n g  classes, categories, and PIN'S, as s p e c i f i e d  
(see 3.1). 

1.2.1 Class. The c lass  of connectors s h a l l  cons i s t  o f  the fo l lowing:  

Class 1 - A c lass  1 connector i s  a connector which i s  intended t o  prov ide 
super ior  RF performance a t  s p e c i f i e d  frequencies, and f o r  which 
a l l  R F  c h a r a c t e r i s t i c s  a re  completely def ined. 

a. 

b. Class 2 - A c lass  2 connector i s  intended t o  prov ide mechanical connection 
within an R F  c i r c u i t  p rov id ing  s p e c i f i e d  R F  performance. 

1.2.2 Categories. The categor ies of connectors s h a l l  be designated by an A ( f i e l d  serviceable),  B 
( n o n - f i e l d  replaceable),  C ( f i e l d  rep laceable so lder  center  contact) ,  D ( f i e l d  replaceable cr imp center  
contact )  and E ( f i e l d  replaceable).  as fo l lows:  

a. Category A - Connectors which do n o t  requ i re  spec ia l  t o o l s  t o  assemble s h a l l  be designated as 
category A connectors. Standard wenches, so lder ing equipment, p l i e r s ,  etc. ,  a re  not 
de f i ned  as spec ia l  t oo l s .  

b. Category B - Connectors uh ich r e q u i r e  specia l  t o o l s  t o  assemble s h a l l  be designated as category B 
connectors. These connectors may be used f o r  o r i g i n a l  i n s t a l l a t i o n s  only .  F i e l d  
replacement i s  intended t o  be made by categor ies A, C, D, E, o r  F connectors which 
s h a l l  p rov ide  the  same form, f i t  and funct ion.  Category 8 connectors w i l l  not  be 
stocked o r  procured by the Government. 

c. Category C - Connectors which r e q u i r e  o n l y  standard m i l i t a r y  cr imping t o o l s  and standard cable 

d. Category D 

e. Category E 

f .  Category F 

s t r i p p i n g  dimensions t o  assemble s h a l l  be designated as category C connectors. 
standard m i l i t a r y  cr imping t o o l  s h a l l  be as spec i f i ed  (see 3.1). 

Connectors which r e q u i r e  o n l y  standard m i l i t a r y  cr imp t o o l s  f o r  the center contact  and 
outer  f e r r u l e ,  and standard cable s t r i p p i n g  dimensions t o  assemble s h a l l  be designated 
as category D connectors. 
(see 3.1). 

Connectors us ing  s e m i - r i g i d  cables u i t h  standard s t r i p p i n g  dimensions and us ing  
standard m i l i t a r y  too l s .  
conductor s h a l l  be by so lder .  

Connectors us ing  s e m i r i g i d  cables w i th  standard s t r i p p i n g  dimensions and us ing standard 
m i l i t a r y  assembly t o o l s .  The method o f  assembly o f  the connector t o  the cable s h a l l  be 
so lder less.  

The 

The standard m i l i t a r y  cr imp t o o l s  s h a l l  be as s p e c i f i e d  

The method o f  assembly o f  the connector t o  the cable outer  
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1.2.3 Par t  o r  i d e n t i f y i n q  number ( P I N ) .  The PIN s h a l l  cons is t  o f  the  l e t t e r  "M" fo l lowed by the  bas ic  
s p e c i f i c a t i o n  sheet number, and a s e q u e n t i a l l y  assigned four d i g i t  dash number. 
nunber dqsignates the  m a t e r i a l  of the  connector body ( she l l ) ;  i .e.,  "Ot1  f o r  brass, "3" f o r  
cor ros ion- res is tan t  s tee l ,  o r  1'4t1 f o r  copper b e r y l l  im. 

The f i r s t  d i g i t  in  the  dash 

Example: 
xxxx - - o1 M39012/ - 

General s p e c i f i c a t i o n  1 
S p e c i f i c a t i o n  sheet 

I 1 Dash number from s p e c i f i c a t i o n  sheet 
(see 3.1) 

The ll-t' designates a standard m i t i t a r y  pa r t .  
M39012/01BXXXX), s i g n i f i e s  a m i l i t a r y  p a r t  which i s  f o r  OEM use only. The p a r t  i s  assembled t o  the  cab le  
w i th  spec ia l  too l ing .  
r e s u l t  i n  the s u b s t i t u t i o n  o f  the  equivalent m i l i t a r y  replacement p a r t  ( i .e . ,  i f  9439012/01BXXXX" i s  
submitted f o r  acqu is i t i on ,  "M39012/01-XXXX" w i l l  be recommended). 

2. APPLICABLE DOCUMENTS 

Th is  pos i t i on ,  when f i l l e d  w i th  the l e t t e r  ' B i  (;.e. 

A c q u i s i t i o n  o f  t h i s  type p a r t  by any agency other than OEM's i s  p r o h i b i t e d  and w i l l  

2.1 Government s p e c i f i c a t i o n s  and standards. Unless otherwise spec i f ied ,  the f o l l o w i n g  s p e c i f i c a t i o n s  
and standards, o f  the issue l i s t e d  i n  t h a t  issue o f  the  Department o f  Defense Index o f  S p e c i f i c a t i o n s  and 
Standards s p e c i f i e d  i n  the  s o l i c i t a t i o n ,  form a p a r t  o f  t h i s  s p e c i f i c a t i o n  t o  the extent S p e c i f i e d  herein.  

SPECIFICATIONS 

FEDERAL 

QQ-N-290 - N icke l  P l a t i n g  (Electrodeposi ted).  
00-P-35 - Pass iva t ion  Treatment For Corrosion Resistant Steel .  
0Q-S-365 - S i l v e r  P la t i ng ,  Electrodeposi ted,  General Requirements For. 
00-S-763 - S tee l  Bars, Wire, Shapes and Forgings, Corrosion-Resist ing.  
W-T-799 - Tube, Copper, Seamless, Water and R e f r i g e r a t i o n  (For use w i th  Solder F la red  - or 

22-8-765 - Rubber, S i l i c o n e .  

M I L I T A R Y  

MIL-1-17214 - I nd i ca to r ,  Permeab i l i t y  Low-Mu (Go-No-Go). 
MIL-G-45204 - Gold P la t i ng ,  Electrodeposi ted.  

Compression Type F i t t i n g s )  

(See supplement 1 f o r  a p p l i c a b l e  s p e c i f i c a t i o n  sheets.) 

STANDARD 

FEDERAL 

FED-STD-H28 - Screw-Thread Standards f o r  Federal Services 

M I L  I TARY 

MIL-STD-130 - 
MIL-STD-202 - 
MIL-STD-348 - 
MIL-STD-889 - 
MIL-STD-1344 - 
MS20995 

I d e n t i f i c a t i o n  Marking o f  U.S. M i l i t a r y  Property. 
Test Methods f o r  E l e c t r o n i c  and E l e c t r i c a l  Component Parts.  
Radio Frequency Connector In te r faces .  
D i s s i m i l a r  Metals. 
Test Methods f o r  E l e c t r i c a l  Connectors. 
Wire, Safe ty  o r  Lock. 
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(Copies o f  spec i f i ca t i ons ,  standard, handbooks, drawings, and pub l i ca t i ons  requi red by manufacturers i n  
connection with s p e c i f i c  a c q u i s i t i o n  funct ions should be obtained from the con t rac t i ng  a c t i v i t y  o r  as 
d i rec ted  by the con t rac t i ng  o f f i c e r . )  

2.2 Other pub l i ca t i ons .  The f o l l o w i n g  document(s) form a p a r t  o f  t h i s  s p e c i f i c a t i o n  t o  the  extent  
spec i f i ed  herein.  
i n  the cu r ren t  DoDISS and a r e  supplement thereto,  i f  appl icable.  

The issues o f  t he  documents which a re  i nd i ca ted  as DoD adopted s h a l l  be the  issue l i s t e d  

AMERICAN SOCIETY 

ASTM A484 - 
ASTM A582 - 
ASTM 816 - 
ASTM 836 - 
ACTM E121 - 
ASTM 8124 - 
ASTM E139 - 
ASTM 8152 - 
ASTM E194 - 
ASTM ô196 - 
ASTM 8197 - 
ACTM D1457 - 
ASTM D2116 - 

(ADDlicat ion for 

FOR TESTING AND MATERIALS (ASTM) 

General Requirement fo r  S ta in less  and Heat-Resist ing Wrought Steel  Product (except wi re) .  
Free-Machining S ta in less  and Heat-Resist ing Steel  Bars, Hot-Rol led o r  Cold-Finished. 
Free-Cut t ing Brass Rod, Bar and Shapes f o r  Use i n  Screw Machines. 
Brass Plate,  Sheet, St r ip  and Ro l l ed  Bar. 
Leaded Brass Plate,  Sheet, St r ip  and Rol led B a r .  
Copper and Copper A l l o y  Forging Rod, Bar and Shapes. 
Phosphor Bronze Rod, Bar and Shapes. 
Copper Sheet, Strip, P l a t e  and Rol led Bar. 
Copper B e r y l l i u m  A l l o y  Plate,  Sheet, S t r i p  and Rol led Bar. 
Copper B e r y l l i u m  A l l o y  Rod and Bar. 
Copper B e r y l l i u m  A l l o y  Wire. 
Po ly te t ra f l uo roe thy lene  (PTFE) Molding and Ext rus ion Mater ia ls .  
FEP Fluorocarbon Molding and Ext rus ion Mater ia lS. ln 

copies o f  ASTM p u b l i c a t i o n s  should be addressed t o  the American Society  f o r  Test ing and . ,  
Mater ia ls,  1916 Race Street ,  Phi  ladelph ia,  Pennsylvania 19103.) 

AMERICAN NATIONAL STANDARDS INSTITUTE, I N C .  

A N S I  846.1-1962 - Surface Texture. 

(App l i ca t i on  f o r  copies should be addressed t o  the  American Nat ional  Standards I n s t i t u t e ,  Inc., 1430 
Broadway, New York, NY 10018.) 

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, I N C .  

IEEE Standard 287 - Standard f o r  P r e c i s i o n  Coaxial  Connectors. 

(App l i ca t i on  f o r  copies should be addressed t o  the I n s t i t u t e  of  E l e c t r i c a l  and E lec t ron i c  Engineers, Inc., 
345 East 47th St reet ,  New York, NY 10017.) 

( I ndus t r y  assoc ia t i on  s p e c i f i c a t i o n s  and standards are genera l ly  ava i l ab le  f o r  reference from l i b r a r i e s .  
They are a l s o  d i s t r i b u t e d  among techn ica l  groups and us ing Federal agencies.) 

3. REQUIREMENTS 

3.1 S p e c i f i c a t i o n  sheets. The i n d i v i d u a l  i t em requirements s h a l l  be as s p e c i f i e d  he re in  and i n  
accordance w i t h  the  app l i cab le  s p e c i f i c a t i o n  sheets. 
t h i s  s p e c i f i c a t i o n  and the  s p e c i f i c a t i o n  sheets, unless s p e c i f i c a l l y  s ta ted  otherwise herein,  the 
s p e c i f i c a t i o n  sheets s h a l l  govern. 

I n  the event o f  any c o n f l i c t  between requirements o f  

3.2 Q u a l i f i c a t i o n .  Connectors furn ished under t h i s  s p e c i f i c a t i o n  s h a l l  be products which are q u a l i f i e d  
f o r  l i s t i n g  on the app l i cab le  q u a l i f i e d  products l i s t  a t  the t ime set f o r  opening o f  b i d s  (see 4.4 and 6.3). 
Permission t o  grant q u a l i f i c a t i o n  t e s t i n g  on category lT?ll connectors s h a l l  on l y  be granted when a 
noncategory "E" connector i s  a v a i l a b l e  on the  l a t e s t  issue o f  the Q u a l i f i e d  Products L i s t .  

Ma te r ia l  s h a l l  be as spec i f i ed  here in and i n  tab le  1. I f  ma te r ia l s  
, the  con t rac to r  s h a l l  c e r t i f y  t o  the q u a l i f y i n g  a c t i v i t y  t h a t  t he  

s u b s t i t u t e  ma te r ia l  enables the connectors t o  meet the  requirements of  t h i s  s p e c i f i c a t i o n .  Acceptance o r  
approval o f  any cons t i t uen t  m a t e r i a l  s h a l l  no t  be construed as a guaranty of  the acceptance o f  t he  product.  
When a d e f i n i t e  ma te r ia l  i s  no t  spec i f i ed ,  a ma te r ia l  s h a l l  be used which w i l l  enable the connector t o  meet 
the requirements o f  t h i s  s p e c i f i c a t i o n .  
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TABLE 1. Mater ia ls .  

Component m a t e r i a l  

Phosphor bronze ............... 

Copper ........................ 
PTFE f luorocarbon ............. 
FEP f luorocarbon .............. 
S i l i c o n  rubber ................ 

S o f t  copper ................... 

Appl icable 
s p e c i f i c a t i o n  

ASTM 8139 
ASTM 8152 
UU - T - 799 
ASTM 01457 
ASTM D2116 
Z Z  - i? - 765 

Unless otherwise s p e c i f i e d  (see 3.1), en ter  
i r e  S 

3.3.1.1 Center contacts. Center contac ts  s h a l l  be go ld  p l a t e d  t o  a m i n i m u m  th ickness o f  0.000050 inch i n  
accordance w i t h  MIL-G-45204, type II, c l a s s  1 over a 0.000050 inch m i n i m u m  n i c k e l  underp late i n  accordance 
with PO-N-290, c lass  1. P i a t i n g  o f  t h e  i n t e r n a l  sur faces o f  the contact s h a l l  be of  s u f f i c i e n t  th ickness t o  
ensure the  intended performance o f  the  contact  i s  met and i s  t o  be uni form i n  appearance. 
underplate s h a l l  not  be permi t ted.  I[ 

A s i  ver  

NOTE: No PIN changes w i l l  be made as a r e s u l t  o f  t h i s  p l a t i n g  change. The change w i l l  be 
the manufacturer 's da te  code. 

racked v i a  

D i s p o s i t i o n  of  stock. Manufacturers and t h e i r  s e l l i n g  agents and d i s t r i b u t o r s  may s h i p  from stock 
connectors which were manufactured and q u a l i f i e d  t o  the prev ious amendment ( 5 )  u n t i l  11 December 1995. 

3.3.1.2 Connector bodies. A l l  brass bodied connectors s h a l l  be s i l v e r  p l a t e d  i n  accordance w i t h  6161-S-365 
t o  a m i n i m  th ickness o f  0.000200 inch over a copper underplate. A l l  copper b e r y l l i u m  bodied connectors 
s h a l l  be go ld  p l a t e d  i n  accordance w i t h  MIL-G-45204, type II, c lass  1 over a copper f lash .  A l l  co r ros ion  
r e s i s t a n t  s t e e l  bodied connectors s h a l l  be pass ivated i n  accordance w i th  619-P-35, unless otherwise s p e c i f i e d  
(see 3.1). NOTE: Ferrous o r  n i c k e l  a l l o y s  s h a l l  no t  be used on brass or  copper b e r y l l i u m  bodied connectors 
(i.e., coupl ing nuts, e tc . ) .  lJ 

3.3.2 D i s s i m i l a r  metals. D i s s i m i l a r  meta ls  between which an e lect romot ive couple may e x i s t  s h a l l  not  be 
placed i n  contact  w i t h  each other .  Reference i s  made t o  MIL-STD-889 f o r  d e f i n i t i o n  o f  d i s s i m i l a r  metals. 

3.3.3 Nonmagnetic mater ia ls .  A l l  p a r t s  (except hermetic sealed Connectors) s h a l l  be made f rom m a t e r i a l s  
which are  classed as nonmagnetic (see 3.8). 

3.3.4 Spr ins members. Unless otherwise Spec i f ied  (see 3-11, center contact spr ing  members s h a l l  be made 
of copper bery l l ium.  

Connectors s h a l l  be o f  the  and phys ica l  dimensions 

optimized i n  VSWR (see 4.7.12). I t  i s  no t  permi t ted  t o  compensate f o r  d i s c o n t i n u i t i e s  o f  one connector by 
the  design o f  t h e  mating connector. 

onnectors (see 1.2.1) each ha c t o r  p a i r  must be separa te ly  

3.4.1 Matins ( v i s u a l  i n d i c a t i o n ) .  Uhen app l icab le  (see 3.1), a v i s u a l  means s h a l l  be prov ided t o  
ind ica te  when two mating connectors a r e  p r o p e r l y  mated. 

3.4.2 Screw threads. Screw threads s h a l l  be i n  accordance w i th  FED-STO-ti28 unless otherwise s p e c i f i e d  
(see 3.1). 

3.4.3 Connector in te r faces .  Connector i n t e r f a c e s  s h a l l  be i n  accordance w i th  MIL-STD-348 unless 
otherwise s p e c i f i e d  (see 3.1). 

t o  meet t h e  performance 
itted wich the  approvat 
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3.5 Force t o  engage/disengage. 

3.5.1 Bayonet and threaded types. When tes ted  as s p e c i f i e d  i n  4.7.2.1, the torque necessary t o  
completely couple o r  uncouple the  connectors s h a l l  no t  exceed t h a t  spec i f i ed  (see 3.1). 
l ong i tud ina l  f o rce  necessary t o  i n i t i a t e  the  engaging o r  disengaging cyc le  s h a l l  not  exceed t h a t  s p e c i f i e d  
(see 3.1). 

Also the  

3.5.2 "Push on" connector types. When tes ted  as s p e c i f i e d  i n  6.7.2.2, the forces necessary t o  f u l l y  
engage o r  disengage the  connectors s h a l l  no t  exceed t h a t  s p e c i f i e d  (see 3.1). 

3.6 Coupling proof  torque. When tes ted  as s p e c i f i e d  i n  4.7.3, the coupl ing mechanism (threaded types) 
s h a l l  not  be dislodged, and the connector s h a l l  meet requirements o f  3.5.1. 
connector s h a l l  remain as s p e c i f i e d  (see 3.1). 

The in te r face  dimensions o f  t he  

3.7 Mating cha rac te r i s t i cs .  When connectors a re  tes ted  as spec i f i ed  i n  4.7.4, the mat ing dimensions 
s h a l l  be gauged as s p e c i f i e d  (see 3.1) and the  dimensions s h a l l  remain w i t h i n  the spec i f i ed  to lerances (see 
3.1). 

3.8 Permeabi l i ty  o f  nonmagnetic mater ia ls .  When connectors (except hermetic sealed) are tes ted  as 
spec i f i ed  i n  4.7.5, t he  pe rmeab i l i t y  (Mu) s h a l l  be less than 2.0. 

3.9 Hermetic seal  (pressur ized Connectors). When connectors are tes ted  as Speci f ied in  4.7.6, the 
leakage r a t e  s h a l l  not  exceed t h a t  s p e c i f i e d  (see 3.1). 

3.10 Leakage (pressur ized connectors). When connectors are tested as spec i f i ed  i n  4.7.7, there s h a l l  be 
no leakage as detected by escaping a i r  bubbles. 

3.11 I n s u l a t i o n  resistance. When connectors a r e  tes ted  as spec i f i ed  i n  4.7.8, the i n s u l a t i o n  res is tance 
s h a l l  not  be less than t h a t  s p e c i f i e d  (see 3.1). 

3.12 Center contact  re ten t i on .  When a l l  c l ass  I connectors, and c lass II uhere appl icable (see 3.1) are  
tested as spec i f i ed  i n  4.7.9, t he  center  contacts  must no t  be displaced from the spec i f i ed  i n t e r f a c e  
dimensions i n  the uncabled connector by the  a p p l i c a t i o n  o f  the spec i f i ed  a x i a l  f o rce  (see 3.1) i n  e i t h e r  
d i rec t i on .  

3.13 Corrosion. When connectors a r e  tes ted  as s p e c i f i e d  i n  4.7.10, there s h a l l  be no exposure o f  the 
base metal on the i n t e r f a c e  o r  mat ing surface, and they s h a l l  meet the requirements o f  3.5.1 
appl icable.  

o r  3.5.2 as 

3.14 Voltage standing wave r a t i o  (VSWR). When connectors are tested as spec i f i ed  i n  4.7.11, the VSUR 
s h a l l  not  exceed t h a t  s p e c i f i e d  over the frequency range s p e c i f i e d  (see 3.1). 

3.15 Connector d u r a b i l i t y .  When connectors a re  tes ted  as spec i f i ed  i n  4.7.12, they s h a l l  chou no 
evidence o f  severe mechanical damage and the coupl ing dev ice s h a l l  remain funct ional .  
the appl icable requirements o f  3.5 and 3.7. 

Connectors s h a l l  meet 

3.16 Contact resistance. When connectors a r e  tes ted  as spec i f i ed  i n  4.7.13, the contact  res is tance o f  
the center contact, outer  contact ,  and b r a i d  t o  connector s h a l l  be as spec i f i ed  (see 3.1). The f o l l o u i n g  
statement takes precedence over any s p e c i f i c a t i o n  sheet i n te rp re ta t i on ;  l h e  outer  contact  res is tance 
values given f o r  s t e e l  bodied connectors a re  t y p i c a l  values and are f o r  engineering i n fo rma t ion  purposes 
only.  

3.17 D i e l e c t r i c  u i t hs tand ing  vol tage. When connectors a re  tested as spec i f i ed  i n  4.7.14, there s h a l l  be 
no evidence o f  breakdown. 

3.18 Vibrat ion.  When the  cabled (o r  u i red,  as appl icable)  connector i s  tested as spec i f i ed  i n  4.7.15, 
there s h a l l  be no e l e c t r i c a l  i n t e r r u p t i o n s  exceeding 1 microsecond ( p s ) ,  or  as otheru ise s p e c i f i e d  (see 
3.1). There s h a l l  be no evidence of v i s u a l  mechanical damage a f t e r  the tes t ,  and the contact  res is tance of 
the center contact  s h a l l  no t  be changed by more than the s p e c i f i e d  amount (see 3.1 and 3.16). 

3.19 Shock ( s p e c i f i e d  pulse).  When the cabled ( o r  uired, as appl icable)  connector i s  t es ted  as s p e c i f i e d  
i n  4.7.16, there s h a l l  be no e l e c t r i c a l  i n t e r r u p t i o n s  exceeding 1 cs unless otherwise s p e c i f i e d  (3.1). 
There s h a l l  be no evidence o f  v i s u a l  o r  mechanical damage a f t e r  the test ,  and the contact  res is tance o f  t he  
center contact  s h a l l  not  be changed by more than the s p e c i f i e d  amount ( s e e  3.1). 
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3.20 Thermal shock. A f t e r  t e s t i n g  as s p e c i f i e d  i n  4.7.17, there s h a l l  be no evidence o f  v i s u a l  
mechanical damage t o  the connector and i t  s h a l l  meet the  d i e l e c t r i c  withstanding vo l tage requirement ( s e e  
3.17), and the contact  res is tance s p e c i f i e d  f o r  the  center  contact s h a l l  not be exceeded (see 3.16). 

3.21 Moisture res is tance.  Uhen connectors a re  tes ted  as s p e c i f i e d  i n  4.7.18, there  s h a l l  be no evidence 
o f  damage. 
i n s u l a t i o n  res is tance s h a l l  n o t  be less than t h a t  s p e c i f i e d  (see 3.11). 

They s h a l l  u i t h s t a n d  the  d i e l e c t r i c  wi thstanding vo l tage spec i f ied  (see 3-17], and the 

3.22 Corona l e v e l .  Uhen connectors a r e  tes ted  as s p e c i f i e d  i n  4.7.19, a t  the  a l t i t u d e  and vo l tage 
s p e c i f i e d  (see 3.11, there  s h a l l  be no evidence o f  sustained corona discharge. 

3.23 R F  h igh  p o t e n t i a l  u i ths tand ing  vo l tage.  Uhen connectors are tested as s p e c i f i e d  i n  4.7.20, there  
s h a l l  be no breakdown, o r  the  leakage cur ren t  s p e c i f i e d  s h a l l  not be exceeded (see 3.1). 

3.24 Cable r e t e n t i o n  force.  Uhen connectors a re  tes ted  as s p e c i f i e d  i n  4.7.21, there  s h a l l  be no 
evidence o f  mechanical f a i l u r e ,  loosening, rupture,  o r  d i s c o n t i n u i t y .  The d i r e c t  clamping of  the cable 
jacket  s h a l l  not  be the pr imary method o f  cable re ten t ion .  

3.25 Coupling mechanism r e t e n t i o n  force.  When tes ted  as s p e c i f i e d  i n  4.7.22, the  coupl ing mechanism 
s h a l l  no t  be d is lodged from the  connector and s h a l l  be capable of  meeting the requirements of  3.5.1 
immediately a f t e r  the t e s t .  

3.26 R F  leakaqe. Uhen connectors a r e  tes ted  as s p e c i f i e d  i n  4.7.23, the t o t a l  leakage, cable t o  cable 
s h a l l  not  exceed t h a t  s p e c i f i e d  (see 3.1). 

3.27 R F  i n s e r t i o n  loss.  Uhen connectors a re  tes ted  as s p e c i f i e d  i n  4.7.24, the  i n s e r t i o n  loss  s h a l l  not  
exceed t h a t  s p e c i f i e d  (see 3.1). 

3.28 Assembly i n s t r u c t i o n s .  Complete assembly i n s t r u c t i o n s  s h a l l  be furn ished by t h e  vendor w i t h  each 
connector procured under t h i s  Spec i f i ca t ion .  I t  i s  not  the i n t e n t i o n  o f  t h i s  s p e c i f i c a t i o n  t o  requ i re  
assembly i n s t r u c t i o n s  w i t h  uncabled connectors (i.e., co lder  pot, so lder  tab or  posts, e tc . ) .  Assembly 
i n s t r u c t i o n s  s h a l l  include: 

(a) Cable p repara t ion  - s t r i p p i n g  dimensions and tolerances. 

(b) L i s t  and d e s c r i p t i o n  o f  cr imping o r  spec ia l  t o o l s  i f  requi red (see 1.2.2). 

( c )  P i c t o r i a l  p resenta t ion  o f  sub-assemblies and loose p iece par ts .  

(d) S u f f i c i e n t  p e r t i n e n t  dimensions f o r  v e r i f i c a t i o n  o f  cor rec t  parts; as a 
m i n i m u m  the  cable e n t r y  openings f o r  conductor, d i e l e c t r i c ,  bra id ,  and 
jacket  s h a l l  be spec i f ied .  

Recomnended cable clamp t i g h t e n i n g  torque ( i f  appl icable) .  

M i l i t a r y  P I N  and manufacturer 's P I N .  

(e) 

( f )  

3.29 Marking. Connectors and associated f i t t i n g s  s h a l l  be permanently and l e g i b l y  marked i n  accordance 
w i t h  the  general marking requirements o f  MIL-STD-130 w i t h  the m i l i t a r y  P I N  (see 1.2.3), manufacturer 's 
federa l  supply code, and f i n a l  assembly date code. The marking l o c a t i o n  i s  opt ional ;  when prac t icab le ,  a 
l o c a t i o n  should be p icked t h a t  w i l l  be leas t  l i k e l y  t o  be covered i n  cable assembly o r  i n s t a l l a t i o n .  
Marking i s  required on a l l  p a r t s  manufactured t o  t h i s  s p e c i f i c a t i o n  unless s p e c i f i c a l l y  excepted (see 3.1). 

3.30 Workmanship. Connectors and associated f i t t i n g s  s h a l l  be processed i n  such a manner as t o  be 
uni form i n  q u a l i t y  and s h a l l  be f r e e  from sharp edges, bur rs  and other  defects  t h a t  w i l l  a f f e c t  l i f e ,  
s e r v i c e a b i l i t y  o r  appearance. 

3.31 Manufacturers' c o n t r o l  drawing. Connector manufacturers s h a l l  insure tha t  spec ia l  t o o l i n g  and d i e s  
are documented. l h e  replacement category A, C ,  D ,  E, o r  F P I N ' S  s h a l l  be l i s t e d  on the  manufacturers' 
con t ro l  drawing. 

3.32 Safety  u i r e  h o l e  p u l l o u t .  Uhen app l icab le  (see 3.1), connectors are t o  be t e s t e d  as s p e c i f i e d  i n  
4.7.25. There s h a l l  be no evidence o f  h o l e  tear  out. 
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4.1 Respons ib i l i t y  f o r  inspect ion.  Unless otherwise spec i f i ed  i n  the contract  o r  purchase order, the 
contractor  i s  responsible f o r  the performance o f  a l l  inspect ion requirements (examinations and t e s t s )  as 
spec i f i ed  herein.  Except as otherwise s p e c i f i e d  in  the contract  or  purchase order, the con t rac to r  may use 
h i s  own o r  any other  f a c i l i t i e s  s u i t a b l e  f o r  the performance of  the inspect ion requirements s p e c i f i e d  
herein, unless disapproved by the  Government. 
inspect ions set f o r t h  in  t h i s  s p e c i f i c a t i o n  where such inspect ions are deemed necessary t o  ensure suppl ies 
and serv ices conform t o  p resc r ibed  requirements. 

l h e  Government reserves the r i g h t  t o  perform any of t he  

4.1.1 Respons ib i l i t y  f o r  compliance. A l l  i tems s h a l l  meet a l l  requirements o f  sect ions 3 and 5 .  l h e  
inspect ion set f o r t h  i n  t h i s  s p e c i f i c a t i o n  s h a l l  become a p a r t  o f  the contractor 's  o v e r a l l  inspect ion system 
o r  q u a l i t y  program. l h e  absence o f  any i nspec t i on  requirements in  the s p e c i f i c a t i o n  s h a l l  no t  r e l i e v e  the 
contractor  o f  the r e s p o n s i b i l i t y  o f  ensur ing t h a t  a l l  products o r  suppl ies sutanitted t o  the Government f o r  
acceptance comply w i t h  a l l  requirements of the contract .  
operations, i s  an acceptable p r a c t i c e  t o  asce r ta in  conformance t o  requirements, however, t h i s  does no t  
author ize submission o f  known d e f e c t i v e  mater ia l ,  e i t h e r  i nd i ca ted  or actual ,  nor does i t  comnit t he  
Government t o  accept d e f e c t i v e  ma te r ia l .  

Sampling inspection, as p a r t  o f  manufactur ing 

4.1.2 Test equipment and inspec t i on  f a c i l i t i e s .  Test and measuring equipnent and inspect ion f a c i l i t i e s  
o f  s u f f i c i e n t  accuracy, q u a l i t y ,  and q u a n t i t y  t o  permi t  performance o f  the requi red i nspec t i on  s h a l l  be 
establ ished and maintained by the con t rac to r .  
con t ro l  the accuracy o f  t he  measuring and t e s t  equipment 

The establishment arid maintenance o f  a c a l i b r a t i o n  system t o  

4.2 C l a s s i f i c a t i o n  o f  inspect ions.  The inspec t i on  requirements spec i f i ed  he re in  are c l a s s i f i e d  as 
fo l lows: 

a. Q u a l i f i c a t i o n  i nspec t i on  (see 4.4). 

b. Conformance inspection (see 4.5). 

C. Per iod ic  i nspec t i on  (see 4 - 6 ) .  

4.3 Inspect ion condi t ions.  Unless otherwise speci f ied,  a l l  i nspec t i om s h a l l  be performed i n  accordance 
w i t h  the t e s t  condi t ions s p e c i f i e d  i n  the "GENERAL REQUIREMENTSt8 o f  MIL-STD-202 or MIL-STD-1344. 
t e s t  of  threaded coupl ing connectors, where the t e s t  i s  performed on mated pa i r s ,  the p a i r  s h a l l  be torqued 
t o  the spec i f i ed  value (see 3.1). 

For each 

4.4 Q u a l i f i c a t i o n  inspect ion.  Q u a l i f i c a t i o n  inspect ion s h a l l  be performed a t  a laboratory  acceptable t o  
the Government (see 6 . 3 )  on sample u n i t s  produced w i th  equipment and procedures normal ly used i n  product ion.  

4.4.1 Sample s ize.  T h i r t y  c lass  1 connectors o f  the same P I N ,  or  eighteen c lass 2 connectors of  the same 
PIN w i t h  i t s  mating connector (see 1.2.11, s h a l l  be subjected t o  q u a l i f i c a t i o n  inspect ion.  

4.4.2 Group q u a l i f i c a t i o n .  For group q u a l i f i c a t i o n  o f  a l l  ser ies o f  connectors covered by t h i s  
spec i f i ca t i on ,  see 3.1. 
manufacturing c a p a b i l i t y  i s  demonstrated by p rov id ing  engineering drawings t o  the q u a l i f y i n g  agency. 
Government reserves the  r i g h t  t o  author ize performance o f  any or  a l l  q u a l i f i c a t i o n  inspect ion o f  a d d i t i o n a l  
types i n  the group t h a t  are considered necessary f o r  q u a l i f i c a t i o n  within each group. 

Group q u a l i f i c a t i o n  w i l l  be l i m i t e d  t o  those connectors f o r  which evidence o f  
The 

4.4.3 Inspect ion rout ine.  l h e  sample s h a l l  be subjected t o  the inspect ions spec i f i ed  i n  t a b l e  I I .  A l l  
sample u n i t s  s h a l l  be subjected t o  the i nspec t i on  o f  group I .  l h e  sample u n i t s  s h a l l  then be d i v i d e d  
equal ly  i n t o  s i x  groups o f  5 u n i t s  ( c lass  1) o r  three u n i t s  each (c lass 2) and subjected t o  the i nspec t i on  
f o r  t h e i r  p a r t i c u l a r  group and i n  t h e  sequence g iven f o r  that  group. 

4.4.4 Fai lures.  One o r  more f a i l u r e s  s h a l l  be cause f o r  re fusal  t o  grant q u a l i f i c a t i o n  approval. 

n 
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TABLE I I .  P u a l i f i c a t i o n  inspect ion.  

Examination o r  t e s t  

Group I 

Visual  and mechanical examinat ion 
Mater ia l  
F in i sh  
D iss im i la r  metals 

(dimensions) 

Mat ing-(v i  cual  i n d i c a t i o n )  
Force t o  engage/disengage 

Bayonet and threaded types 
Push-on connector types 

Coupling proof torque 
Mating c h a r a c t e r i s t i c s  
Permeabi l i ty  o f  nonmagnetic m a t e r i a l s  
Workmanship 
Hermetic seal  (pressur ized connectors on l y )  
Leakage (pressur ized connectors on l y )  
I nsu la t i on  res is tance 

Group I I  

Center contact  r e t e n t i o n  
Corrosion 

Group 111 

Voltage standing wave r a t i o  
Connector d u r a b i l i t y  
Safety w i re  ho le  p u l l o u t  

Group I V  

Center contact  res is tance 
D i e l e c t r i c  wi thstanding vo l tage  
V ib ra t i on  I/ 
Shock ( spec i f i ed  pulse) I/ 
Thermal shock 
Moisture res is tance 
Corona l e v e l  I/ 
RF h igh p o t e n t i a l  wi thstanding vo l tage  I/ 
Cable r e t e n t i o n  fo rce  
Coupling mechanism r e t e n t i o n  f o r c e  

Group V 

RF leakage I/ 
Group V I  

RF i n s e r t i o n  loss I/ 
Group V I 1  

Contact res is tance 

Requirement paragraph 

3.3 
3.3.1 
3.3.2 
3.4 
3.29 
3.4.2 

3.5.1 
3.5.2 
3.6 
3.7 
3.8 
3.30 
3.9 
3.10 
3.11 

3.12 
3.13 

3.14 
3.15 
3.32 

3.16 
3.17 
3.18 
3.19 
3.20 
3.21 
3.22 
3.23 
3.24 
3.25 

3.26 

3.27 

3.16 

Test method paragraph 

4.7.1.1 

4.7.1.2 

4.7.1.1 

4.7.2.1 
4.7.2.2 
4.7.3 
4.7.4 
4.7.5 
4.7.1 
4.7.6 
4.7.7 
4.7.8 

4.7.9 
4.7.10 

4.7.11 
4.7.12 
4.7.25 

4.7.13 
4.7.14 
4.7.15 
4.7.16 
4.7.17 
4.7.18 
4.7.19 
4.7.20 
4.7.21 
4.7.22 

4.7.23 

4.7.24 

4.7.13 

- 1/ These t e s t s  t o  be performed o n l y  du r ing  i n i t i a l  q u a l i f i c a t i o n  as long as the q u a l i f y i n g  des ign and 
manufacturing process has n o t  been changed. 
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4.5 C o n f o m c e  inspect ion.  

4.5.1 I nspec t i on  o f  product f o r  d e l i v e r y .  I nspec t i on  o f  product f o r  d e l i v e r y  s h a l l  cons is t  o f  groups A 
and 8 inspect ion.  

4.5.1.1 Inspect ion l o t .  A n  i nspec t i on  Lot s h a l l  cons i s t  o f  a l l  connectors of  the same PIN produced under 
e s s e n t i a l l y  the same condi t ions,  and o f f e r e d  f o r  i nspec t i on  a t  one time. 

4.5.1.2 Group A inspect ion.  Group A i nspec t i on  s h a l l  cons is t  of  the inspect ions s p e c i f i e d  i n  t a b l e  I I I  
i n  the order shown. 

4.5.1.2.1 Sampling p l a n  (group A) .  Table I I I  t e s t s  s h a l l  be performed on a product ion l o t  bas is .  

A new sample o f  pa r t s  s h a l l  be se lected i n  
Samples s h a l l  be se lected in  accordance w i t h  t a b l e  I V .  I f  one o r  more defects  are found, the l o t  s h a l l  be 
screened f o r  t h a t  p a r t i c u l a r  de fec t  and de fec ts  removed. 
accordance u i t h  t a b l e  I V  and a l l  group A t e s t s  again performed. 
second sample, t he  l o t  s h a l l  be r e j e c t e d  and s h a l l  n o t  be suppl ied t o  t h i s  spec i f i ca t i on .  

I f  one o r  more defects  are found in  the  

TABLE 111. Group A inspect ion.  

Inspect ion 

Visual  and mechanical examinat ion 
Mater i a l  
F in i sh  I/ 
D i s s i m i l a r  metals 

Mark i ng 
Workmanship 
Mat ing ( v i s u a l  i n d i c a t i o n )  

D i e l e c t r i c  Withstanding vo l tage  
Hermetic seal  (pressur ized 

Leakage (pressur ized connectors 
connectors on ly)  

on ly)  

Requirement paragraph 

3.3 
3.3.1 
3.3.2 
3.4 
3.29 
3.30 
3.4.1 
3.17 

3.9 

3.10 

Test method paragraph 

4.7.1.1 

4.7.14 

4.7.6 

4.7.7 

Sampling procedure 

See t a b l e  IV 

- 1/ 
c o n t r o l s  a re  c l e a r l y  equal t o  o r  more s t r i n g e n t  than the requirements of  t h i s  spec i f i ca t i on .  

V e r i f i c a t i o n  o f  f i n i s h  may be accomplished us ing  the manufacturer’s process c o n t r o l s  p rov id ing  these 

4.5.1.2.2 Visual  i nspec t i on  (group A inspect ion).  Each connector s h a l l  be v i s u a l l y  examined f o r  
completeness, uorkmanship, and i d e n t i f i c a t i o n  requirements. A t ten t i on  s h a l l  be g iven t o  those assemblies 
t h a t  requ i re  a gasket t o  determine the  c o n d i t i o n  o f  the gasket. 
o r  damaged i n  any uay s h a l l  be cause f o r  r e j e c t i o n .  

Gaskets missing, twisted, buckled, k inked, 
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TABLE I V .  Inspect ion l eve l .  

L o t  s i z e  

1 t o  8 
9 t o  15 
16 t o  25 
26 t o  50 
51 t o  90 
91 t o  150 
151 t o  280 
281 t o  500 
501 t o  1,200 

1,201 t o  3,200 
3,201 t o  10,000 
10,001 t o  35,000 
35,001 t o  150,000 
150,001 t o  500,000 I 500,001 and over 

I 

Visual  and mechanical i nspec t i on  

Major 

A l  l 
A l  1 
20 
20 
20 
20 
20 
47 
47 
53 
68 
77 
96 
119 
143 

Minor I/ 

5 
5 
5 
5 
7 

1 1  
13 
16 
19 
23 
29 
35 
40 
40 
40 

Minor I/ 

5 
5 
5 
5 
7 

1 1  
13 
16 
19 
23 
29 
35 
40 
40 
40 

- 1/ Samples may be p u l l e d  from e i t h e r  the product ion l o t  i t s e l f  o r  
from samples p u l l e d  from the l o t  f o r  major defect  t es t i ng .  

NOTES: 

1. Major defect :  A major de fec t  i s  a defect ,  o ther  than c r i t i c a l ,  t h a t  i s  l i k e l y  t o  r e s u l t  i n  f a i l u r e ,  
o r  t o  reduce m a t e r i a l l y  the u s a b i l i t y  o f  the u n i t  o f  product f o r  i t s  intended purpose. 

2 .  Minor defect :  A minor de fec t  i s  a de fec t  t h a t  i s  no t  L i k e l y  t o  reduce m a t e r i a l l y  the u s a b i l i t y  o f  t he  
unit o f  product f o r  i t s  intended purpose, o r  i s  a departure from establ ished standards hav ing l i t t l e  
bear ing on the e f f e c t i v e  use o r  ope ra t i on  o f  t he  unit. 

C r i t i c a l  defect :  A c r i t i c a l  de fec t  i s  a defect  t h a t  judgment and experience i n d i c a t e  i s  l i k e l y  t o  
r e s u l t  i n  hazardous o r  unsafe cond i t i ons  f o r  i n d i v i d u a l s  using, maintaining, o r  depending upon t h e  
product; o r  a defect  t h a t  judgment and experience i n d i c a t e  i s  l i k e l y  t o  prevent performance o f  t he  
t a c t i c a l  f u n c t i o n  o f  a major end i t em such as a ship, a i r c r a f t ,  tank, m iss i l e ,  o r  space veh ic le .  

3. 

4.5.1.3 Group B inspect ion.  Group B i nspec t i on  s h a l l  co i is is t  o f  the inspect ions s p e c i f i e d  i n  t a b l e  V i n  
the order shown, and s h a l l  be made on sample u n i t s  which have been subjected t o  and passed t h e  group A 
inspect ion.  
p ropor t i on  t o  the  q u a n t i t y  o f  each P I N  numbered adapter produced. 

Connectors hav ing i d e n t i c a l  p iece  p a r t s  may be combined f o r  l o t  purposes and s h a l l  be i n  

4.5.1.3.1 Group B sampling plan. A sample o f  p a r t s  s h a l l  be randomly se lected i n  accordance w i t h  t a b l e  
V I .  
removed. 
subjected t o  a l l  t e s t s  i n  accordance with t a b l e  V. 
the l o t  s h a l l  be r e j e c t e d  and s h a l l  no t  be suppl ied t o  t h i s  spec i f i ca t i on .  

If one o r  more defects  a re  found, the l o t  s h a l l  be screened f o r  t h a t  p a r t i c u l a r  de fec t  and de fec ts  
A f t e r  screening and removal o f  defects,  a new sample o f  pa r t s  s h a l l  be randomly se lec ted  and 

I f  one or more defects  a re  found i n  the second sample, 
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TABLE v. Group B inspect ion.  

Inspec t ion  

Force t o  engage/disengage 
Bayonet and threaded type 
Push-on connector type 

Coupling proo f  torque 
Mating c h a r a c t e r i s t i c s  
Permeab i l i t y  o f  nonmagnetic m a t e r i a l s  
I n s u l a t i o n  r e s i s t a n c e  
Voltage standing wave r a t i o  (cabled) I/ 

Requirement paragraph l e s t  method paragraph 

3.5.1 
3.5.2 
3.6 
3.7 
3.8 
3.11 
3.14 

4.7.2.1 
4.7.2.2 
4.7.3 
4.7.4 
4.7.5 
4.7.8 
4.7.11 

1 

I/ D e s t r u c t i v e  t e s t .  When a VSWR f a i l u r e  occurs the defect  which caused the f a i l u r e  s h a l l  be 
determined and the  e n t i r e  l o t  s h a l l  be screened f o r  that / those p a r t i c u l a r  de fec ts  and de fec ts  
removed. A new sample o f  p a r t s  s h a l l  be selected i n  accordance w i th  tab le  V I  and a l l  t e s t s  again 
pe r f  o r m e d  . 

TABLE V I .  Inspec t ion  l eve l .  

Lot  s i z e  

1 
9 
16 
26 
51 
91 
151 
281 
501 

1,201 
3,201 
10,001 
35,001 
150,001 
500,001 

t o  
t o  
t o  
t o  
t o  
t o  
t o  
t o  
t o  
t o  
t o  
t o  
t o  
t o  
and 

e 
15 
25 
50 
90 
150 
280 
500 

1,200 
3,200 
10,000 
35,000 
150,000 
500,000 

over 

Sample s i ze  

5 
5 
5 
5 
5 

1 1  
13 
16 
19 
23 
29 
35 
40 
40 
40 

VSWR sample s i z e  

1 
1 
2 
2 
3 
3 
3 
3 
5 
5 
5 
5 
8 
8 
8 

4.5.1.3.2 D i s p o s i t i o n  o f  sample u n i t s .  Sample u n i t s  which have passed a l l  the group B inspec t ion  may be 
d e l i v e r e d  on the  cont rac t  o r  purchase order, i f  the  l o t  i s  accepted. 
damaged d u r i n g  t e s t i n g  s h a l l  no t  be d e l i v e r e d  on the cont rac t  o r  order. 

Any connector deformed o r  otherwise 

4 .6  P e r i o d i c  inspec t ion .  P e r i o d i c  inspec t ion  s h a l l  cons is t  o f  group C .  Except where the r e s u l t s  o f  
these inspect ions shown noncompliance w i t h  the a p p l i c a b l e  requirements (see 4.6.1.4), d e l i v e r y  of products 
which have passed groups A and B s h a l l  no t  be delayed pending the r e s u l t s  of these p e r i o d i c  inspect ions.  

4.6.1 Group C inspect ion.  Group C i nspec t ion  s h a l l  cons is t  of the inspect ions s p e c i f i e d  i n  t a b l e  V I I ,  i n  
the order shown. Group C i n s p e c t i o n  s h a l l  be made on sample u n i t s  selected from inspec t ion  l o t s  which have 
passed the  groups A and B i nspec t ion .  

4.6.1.1 Sampling plan. Twelve sample u n i t s  of  the same P I N  s h a l l  be selected from the f i r s t  l o t  produced 
a f t e r  the date o f  n o t i f i c a t i o n  o f  q u a l i f i c a t i o n .  Thereafter,  twelve sample u n i t s  of the same P I N  s h a l l  be 
se lec ted  from cur ren t  p roduc t ion  a f t e r  200.000 connectors have been produced, o r  not less than once every 3 
years, whichever occurs f i r s t .  The sample u n i t s  s h a l l  be d i v i d e d  equa l ly  and subjected t o  the  inspec t ions  
o f  the s i x  subgroups. 

4.6.1.2 Fai lu res .  I f  one o r  more sample u n i t s  f a i l s  t o  pass group C inspect ion,  the l o t  s h a l l  be 
considered t o  have f a i l e d .  

1 1  
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4.6.1.3 D i s p o s i t i o n  o f  sample u n i t s .  
not  be de l i ve red  on the con t rac t  o r  order.  

Sample u n i t s  which have been subjected t o  group C i nspec t i on  s h a l l  

4.6.1.4. Noncomliance. I f  a sample f a i l s  t o  pass group C inspect ion,  the manufacturer s h a l l  n o t i f y  t h e  
q u a l i f y i n g  a c t i v i t y  and the  cognizant i nspec t i on  a c t i v i t y  o f  such f a i l u r e  and take c o r r e c t i v e  a c t i o n  on the  
mater ia ls  o r  processes, o r  both, as uarranted, and on a l l  u n i t s  of  product which can be co r rec ted  and which 
are manufactured under e s s e n t i a l l y  the same mate r ia l s  and Processes, and which are considered subjected t o  
the same f a i l u r e .  
acceptable t o  the q u a l i f y i n g  a c t i v i t y  has been taken. A f t e r  the co r rec t i ve  ac t i on  has been taken, group C 
inspect ion s h a l l  be repeated on a d d i t i o n a l  sample u n i t s  ( a l l  t es ts  and examinations, o r  the t e s t  which the  
o r i g i n a l  sample f a i l e d ,  a t  the o p t i o n  o f  t he  q u a l i f y i n g  a c t i v i t y ) .  
re ins t i t u ted ;  houever, f i n a l  acceptance and shipment s h a l l  be wi thheld u n t i l  the group C i nspec t i on  has 
shown tha t  the c o r r e c t i v e  a c t i o n  uas successful .  I n  the  event of  f a i l u r e  a f t e r  re inspect ion,  i n fo rma t ion  
concerning the f a i l u r e  s h a l l  be furn ished t o  the cognizant inspect ion a c t i v i t y  and the q u a l i f y i n g  a c t i v i t y .  

Acceptance and shipnent of t he  product s h a l l  be discont inued unt i l  c o r r e c t i v e  ac t i on ,  

Groups A and B inspect ions may be 

TABLE VII. Group C inspect ion.  

i nspec t i on  

Subgroup 1 

Center contact  r e t e n t i o n  
Corrosion 

Subgroup 2 

Voltage standing wave r a t i o  (cabled) 
Connector d u r a b i l i t y  
Safety u i r e  ho le  p u l l o u t  

Subgroup 3 

Center contact  res i s tance  
V i b r a t i o n  I/ 
Shock ( s p e c i f i e d  pulse)  'i-/ 
Thermal Shock 
Moisture res is tance 
Corona leve l  I/ 
RF h igh  p o t e n t i a l  wi thstanding vo l tage  I/ 
Cable r e t e n t i o n  forces 
Coupling mechanism r e t e n t i o n  fo rce  

Subgroup 4 

R F  leakage I/ 
Subgroup 5 

R F  i n s e r t i o n  loss I/ 

Subgroup 6 

Contact res is tance 

Requirement paragraph 

3.12 
3.13 

3.14 
3.15 
3.32 

3.16 
3.18 
3.19 
3.20 
3.21 
3.22 
3.23 
3.24 
3.25 

3.26 

3.27 

3.16 

Test method paragraph 

4.7.9 
4.7.10 

4.7.11 
4.7.12 
4.7.25 

4.7.13 
4.7.15 
4.7.16 
4.7.17 
4.7.18 
4.7.19 
4.7.20 
4.7.21 
4.7.22 

4.7.23 

4.7.24 

4.7.13 

- 1/ These t e s t s  t o  be performed on ly  du r ing  i n i t i a l  q u a l i f i c a t i o n  as long as the q u a l i f y i n g  
design and manufactur ing process has not  been changed. 
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4.7 Methods o f  inspect ion.  

4.7.1.1 Visual  and mechanical examination. Connectors and associated f i t t i n g s  s h a l l  be examined t o  
v e r i f y  t ha t  the design, const ruct ion,  phys i ca l  dimensions, assembly inst ruct ions,  marking and workmanship 
are i n  accordance w i th  the app l i cab le  requirements (see 3.1, 3.3, 3.4, 3.28, 3.29, and 3.30). 

4.7.1.2 Dimensional examination. Mat ing dimensions s h a l l  be examined by mating the connector w i t h  i t s  
appl icable mating gauges o r  o ther  s u i t a b l e  means acceptable t o  the Government. 

NOTE: l h e  documents l i s t e d  i n  supplement 1 show the  o v e r a l l  dimensions of  the connector when assembled t o  
the appropr ia te cable, and the  d e t a i l  mat ing dimensions a t  the in ter face.  
d e t a i l s  w i l l  be shown. 
performance requirements o f  t he  s p e c i f i c a t i o n ,  i.e., cable re tent ion,  VSUR, R F  leakage, etc., with 
cable i n  place. 

No other  dimensions o r  
The cable-end cons t ruc t i on  and other dimensions are c o n t r o l l e d  by 

4.7.2 Force t o  engage/disengage. 

4.7.2.1 Bayonet and threaded types (see 3.5.1). The connector s h a l l  be engaged w i th  i t s  mat ing standard 
p a r t  (see 3.1). 
engaged/disengaged) the  forces and/or torques necessary s h a l l  not  exceed those spec i f i ed  (see 3.1). 
thread coupled connector i s  f u l l y  engaged w i t h  i t s  mating standard p a r t  when t h e i r  reference planes (see 
3.1) coincide. A bayonet coupled connector i s  f u l l y  engaged w i th  i t s  mating standard p a r t  when the  bayonet 
studs have passed the  detent  and t h e i r  re ference planes coincide. No add i t i ona l  t i gh ten ing  torque s h a l l  be 
appl ied.  The mat ing standard p a r t  i s  a s t e e l  j i g  conta in ing the c r i t i c a l  i n te r face  dimensions f i n i s h e d  t o  
the to lerances s p e c i f i e d  (see 3.1). 
copper. 

Dur ing the  e n t i r e  coupl ing/uncoupl ing cyc le  (unti l  the connector i s  f u l l y  
A 

I t s  sp r ing  members when appl icable s h a l l  be heat t rea ted  b e r y l l i u m  
The sur face f i n i s h  o r  mat ing surfaces s h a l l  be 16 microinches rms maximum, per ANSI  846.1-1962. 

4.7.2.2 ItPush-on" connector types (see 3.5.2). The connector under t e s t  s h a l l  be engaged w i t h  i t s  
standard mating p a r t  (gauge). 
s h a l l  not  exceed t h a t  s p e c i f i e d  (see 3.1). 
disengagement s h a l l  be appl ied.  
un latch ing forces required. 

Dur ing t h i s  engaging cyc le  the force necessary t o  f u l l y  engage the connectors 
Upon complet ion of  engagement, an opposi te fo rce  necessary f o r  

This  fo rce  s h a l l  be w i t h i n  the l i m i t s  speci f ied,  and s h a l l  inc lude any 

4.7.3 Coupling proof  torque (see 3.6). l h e  connector under t e s t  s h a l l  be engaged w i t h  i t s  mat ing 
standard p a r t  (gauge) and the  coupl ing nut t ightened t o  the torque value spec i f i ed  (see 3.1). 
minute the connector under t e s t  and i t s  mat ing standard p a r t  s h a l l  be disengaged. 

A f t e r  one 

4.7.4 Mating c h a r a c t e r i s t i c s  (see 3.7). A f t e r  i n s e r t i o n  o f  the spec i f i ed  oversize pin the s p e c i f i e d  
nwnber o f  t imes (see 3.1), t he  contact  t o  be tes ted  s h a l l  be he ld  r i g i d  by means o f  a s u i t a b l e  j i g  o r  
f i x t u r e .  
t o  w i t h i n  0.004 T I R  o f  any p lane passing through the a x i s  o f  the contact  under tes t .  
withdrawal of  the t e s t  pin o r  t e s t  r i n g  s h a l l  be made smoothly and a t  such a r a t e  tha t  the d i a l  does not  
bounce o r  otherwise g i v e  a f a l s e  reading. l h e  t e s t  p i n  o r  t e s t  r i n g  may be chamfered t o  f a c i l i t a t e  ent ry ,  
but the spec i f i ed  engagement length s h a l l  no t  inc lude the chamfer length and the f i n i s h  s h a l l  be as 
spec i f i ed  and i n  accordance w i t h  A N S I  846.1-1962. 

A gauge conta in ing the  t e s t  p in o r  t e s t  r i n g  and a su i tab le  force i n d i c a t i n g  d i a l  s h a l l  be a l i gned  
Engagement o r  

4.7.5 Permeabi l i ty  of  nonmagnetic ma te r ia l s  (see 3.8). l h e  permeabi l i ty  of  the connector s h a l l  be 
measured w i th  an i n d i c a t o r  conforming t o  MIL-1-17214. 

4.7.6 Hermetic seal  (see 3.9). Connectors s h a l l  be tested i n  accordance wi th  method 112, MIL-STD-202. 
The fo l l ow ing  d e t a i l s  s h a l l  apply: 

a. Test cond i t i on  l e t t e r :  C.  

b. Procedure number: I .  

c. Leakage r a t e  s e n s i t i v i t y :  cubic  cent imeters per second. 

4.7.7 Leakage (pressur ized) (see 3.10). Connectors s h a l l  be subjected t o  a i r  pressure s p e c i f i e d  (see 
3.1) appl ied t o  one end, and the whole assembly imnersed i n  water a t  a temperature o f  15" t o  25°C. 
connector s h a l l  remain imnersed f o r  a t  l e a s t  2 minutes. 

the 
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4.7.8 I n s u l a t i o n  res is tance (see 3.11). Connectors wi thout  cables (when app l icab le )  s h a l l  be t e s t e d  i n  
Measure between the  center  contact  and body. accordance w i t h  method 302, t e s t  c o n d i t i o n  6, MIL-STD-202. 

4.7.9 Center contact  r e t e n t i o n  (see 3.12).  A n  a x i a l  force (see 3.1) s h a l l  be appl ied,  f i r s t  i n  one 
d i r e c t i o n  and then t h e  other, t o  the  center  contact  of an assembled and uncabled connector u t i l i z i n g  a 
method and fo rce  measuring dev ice s u i t a b l e  t o  the Government. 
the fo rce  has been app l ied  i n  one d i r e c t i o n  and again a f t e r  the fo rce  has been app l ied  i n  the  oppos i te  
d i r e c t i o n  t o  determine i f  the  contact  has been d isp laced from the spec i f ied  i n t e r f a c e  dimensions. 

The inner contact s h a l l  be inspected a f t e r  

4.7.10 Corrosion (see 3.13) .  ünmated and uncabled connectors s h a l l  be tes ted  i n  accordance u i t h  method 
101, MIL-STD-202. The f o l l o w i n g  d e t a i l s  and exceptions s h a i i  apply: 

a. Test c o n d i t i o n  l e t t e r :  See 3.1.  

b. S a l t  so lu t ion :  5 percent. 

A f t e r  exposure, connectors s h a l l  be washed, shaken and l i g h t l y  brushed as s p e c i f i e d  i n  method 101 o f  
MIL-STD-202 and then permi t ted  t o  d r y  f o r  24 hours a t  40°C. 
o f  corrosion, p i t t i n g ,  and ease o f  coupl ing.  

Connectors s h a l l  then be examined f o r  evidence 

4.7.11 Voltage s tanding wave r a t i o  (VSWR) (see 3.14).  The VSWR s h a l l  be measured i n  accordance w i t h  the  
fo l low ing  procedure o r  a method acceptable t o  the  Government. 
here in  s h a l l  be used. 
shown on f i g u r e  1. 

I n  the bas ic  measurement setup o f  f i g u r e  1, detec tor  1 prov ides a feedback s igna l  t o  the swept R F  source i n  
order t o  normalized the  output s i g n a l  o f  de tec tor  2. 
and 2 should be matched w i t h i n  .5 dB. 

I n  the event o f  d ispu te  the  method o u t l i n e d  
Diagrams f o r  the  swept frequency VSUR system check out and measurement procedures are 

The frequency-amplitude c h a r a c t e r i s t i c s  o f  de tec tors  1 

To measure VSUR severa l  sweeps are  made w i t h  the s l o t t e d  l i n e  probe incrementa l ly  pos i t ioned over a t  leas t  a 
h a l f  wave length a t  t h e  lowest frequency o f  i n t e r e s t .  In  t h i s  manner an X - Y  d i s p l a y  i s  generated whose 
upper and lower envelope L i m i t s  represent maximum and m i n i m u m  amplitudes of  the  standing wave f o r  each 
frequency i n  the t e s t  band. 
channel a m p l i f i e r .  
measurement channel de tec tor  and a m p l i f i e r ,  e.g., l i near ,  square law, Logarithmic, e tc .  

The VSUR t e s t  system i s  checked out  by success ive ly  te rmina t ing  the s l o t t e d  l i n e  w i t h  the  elements shown i n  
steps 1 and 2 and sweeping the  frequency over the  s p e c i f i e d  t e s t  band (see 3.1) .  i n  s tep  1 t h e  system VSWR 
s h a l l  be less than 1.02 +.O04 F ( F  measured i n  GHz). I n  s tep  2, the system VSWR s h a l l  be as s p e c i f i e d  (see 
3.1) .  

A base l i n e  may be generated by making a sweep w i t h  no input  t o  t h e  measurement 
The r e s u l t a n t  X - Y  d i s p l a y  i s  c a l i b r a t e d  according t o  the c h a r a c t e r i s t i c s  of the  

For q u a l i f i c a t i o n  and group C inspec t ion  (see tab les  I I  and V I I ) ,  the system i s  checked out w i t h  the  s l o t t e d  
l i n e  terminated as i n  s tep  3 us ing  the  s p e c i f i e d  cable (see 3.1) .  The impedance v a r i a t i o n  (random and/or 
per iod ic )  from t h e  nominal c h a r a c t e r i s t i c  impedance s p e c i f i e d  f o r  the se lected t e s t  cable should be no more 
than 1.0 percent when tes ted  by t ime domain re f lec tomet ry .  
(see 3.1).  For q u a l i f i c a t i o n  and group C inspect ion,  the  connector under tes t  i s  measured w i t h  the s l o t t e d  
L ine terminated as i n  s tep  4. The VSWR s h a l l  be as s p e c i f i e d  (3 .1 ) .  

Group B i nspec t ion  t e s t s  (see t a b l e  V )  a r e  performed w i t h  the  s l o t t e d  l i n e  terminated as shown i n  s t e p  7. 
The input p a r t  of  t h e  cable s imu la to r  must have the  same i n t e r f a c e  conf igurat ion,  dimensions, and d i e l e c t r i c  
as the recomnended cable i n t e r f a c e  f o r  the  connector under tes t .  The cable s imulator  f o r  group B inspec t ion  
t e s t s  rmst meet the  s p e c i f i e d  VSWR (see 3 . 1 )  when t e s t e d  as shown i n  s tep  6. 

The standard p r e c i s i o n  adapter i n t e r f a c e  s h a l l  conform t o  IEEE Standard 287. I tem 6 (standard p r e c i s i o n  
adapters) s h a l l  not  exceed t h e  s p e c i f i e d  VCWR requirements (see 3.1) .  
be approved by the  m i l i t a r y  q u a l i f y i n g  agency. 

In  s tep  3, the system VSWR s h a l l  be as s p e c i f i e d  

Standard t e s t  adapter designs s h a l l  

4.7.12 Connector d u r a b i l i t y  (see 3.15) .  Each connector under t e s t  s h a l i  be mated w i t h  a t y p i c a l  
product ion connector i n  accordance w i t h  t h i s  s p e c i f i c a t i o n .  The connector s h a l l  be subjected t o  the  number 
o f  cyc les o f  mating and u m a t i n g  s p e c i f i e d  (see 3 . 1 ) .  
engaged and completely disengaged dur ing  t h i s  cyc le .  L u b r i c a t i o n  of  the threads o r  r o t a t i o n a l  p a r t s  s h a l i  
not  be employed f o r  t h i s  t e s t  un less s p e c i f i e d  (see 3.1) .  It i s  p e r m i s i b l e  t o  shake o r  blow d e b r i s  from 
t h e  threads or i n t e r f a c e  sur faces a t  i n t e r v a l s  o f  not  less than 50 cycles. Solvents o r  t o o l s  s h a l l  no t  be 
used f o r  cleaning. 

The connector and i t s  mating p a r t  s h a l l  be completely 
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H I L - P R F - W O I Z D  

X - I N P U T  
AMPL I F  I E R  

X - y  Y - I N P U T  
D I SPLAY 

I REFERENCE CHANNEL n 

I F I E R  DETECTOR 1 

@ I S O L A T I N G  5 D E V I C E  
< w 

I W  

o, < P 

!D - <  RF PROBE < SLOTTt  
L I N E  

I 
I 

OR 
SWEPT POWER D I V I D E R  

RF SOURCE 

I 

1 %  I 

I 
I 

b-s B A S I C  MEASUREMENT SET-UP --I 
MEASUREMENT CHANNEL 

P P R E C I S I O N  HERMAPHRODITIC CONNECTORS Y- 
STANDARD P R E C I S I O N  ADAPTERS 

STANDARD TEST CONNECTOR INTERFACE 
[ M I L - S T O - 3 4 8 1  

HERMAPHRODITE 
INTERFACE 

P S  

CONNECTOR UNDER 
TEST INTERFACE 

(SEE 3.11  

LEGEND 

FIGURE 1.  Swept frequency VSUR t e s t .  
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I P R E C I S I O N  ? @ T E R M I N A T I O N  

STEP 1 
I STANDARD 

P I P  / @  SELECTED 
VI 

C A B L E  j I C A B L E  T O  
I CONNECTOR 
I I N T E R F A C E  

STEP 3 IGROUP C AND O U A L I  

I 
STEP 4 IGROUP C AND û U A L I  I 

I 
@ S E L E C T E D  LONG CABLE I N  

EXCESS OF 2 6  dB AT 500 MHz 
i- 

- 1  I 

? I I I  STEP 5 IMAY BE USED I N  L I E U  
~ 

I 
l CABLE 

O F - S T E P S  3 AND 4 OR S T E P  7 1  

? I ; I  - I N P U T  S T E P  6 
PORT 

v 

STEP IGROUP 81 

SWEPT RF SOURCE 

I S O L A T I N G  D E V I C E  

R F  PROBE OR POWER D I V I D E R  

I S O L A T I N G  D E V I C E  

S L O T T E D  L I N E  W I T H  P R E C I S I O N  H E R M A P H R O D I T I C  OUTPUT CONNECTOR 
R E S I D U A L  VSWR L E S S  THAN 1.006 * . 0 0 3 F  í F  I N  G H r i  

STANDARD P R E C I S I O N  ADAPTER MAXIMUM VSWR I S E E  3.11 

CONNECTOR UNDER TEST 

DETECTOR N O . 2  

AMPL I F  I E R  

X - Y  D I S P L A Y  

DETECTOR N O . l  

C A B L E  S I M U L A T O R  T E R M I N A T t O N  

S E L E C T E O  TEST C A B L E  FOR GROUP C O U A L I F I C A T I O N  TESTS 

P R E C I S I O N  H E R M A P H R O D I T I C  CABLE CONNECTOR 

P R E C I S I O N  H E R M A P H R O D I T I C  T E R H I N A T I O N  

STANDARD P R E C I S I O N  ADAPTORS 

SELECTEO LONG C A B L E  WHOSE A T T E N U A T I O N  AT THE LOWEST TEST 
FREOUENCY IS  26 dB M I N I N U M  I S E ?  3 . 1 1  

FIGURE 1. Swept frequency VSWR test  - Continued. 
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4.7.13 Contact res is tance (see 3.16). contact  res is tance tes ts  s h a l l  be conducted w i t h  the  apparatus 
shown in  f i g u r e  2. 
s h a l l  b e . i n  accordance u i t h  4.7.13.1. 

C i r c u i t  adjustments and t h e  measurement procedures for a l l  contact  res i s tance  t e s t s  
The contact  res is tance t o  be measured are: 

a. The contact  res is tance between the cable b r a i d  o r  outer conductor and the connector a t  t he  p o i n t  o f  
contact .  

The contact  res is tance of  the mated ou te r  conductor contacts ( the  coupl ing nut must be removed f o r  
t h i s  measurement). 

b. 

c. The contact  res is tance of  the  mated inner  conductor contacts.  

4.7.13.1 General procedure. The apparatus s h a l l  be assembled as shown i n  f i g u r e  2. The contacts,  C1 - 
C2, shown in  the f i g u r e  represent the  mat ing contacts  upon which m i l l i v o l t  drop t e s t s  are t o  be conducted. 

n 

a. 
b. 

d. 
e. 
f .  
9. 
h. 
i. 

C .  

Remove contacts  C, - C 
Close swi tch SU. 
Adjust  R2 f o r  a m i l l i v o l t m e t e r  (mvm) reading o f  50 m i l l i v o l t s .  
Connect contacts  C1 - C2 t o  the  measuring c i r c u i t  and mate. 
Check t o  see t h a t  mVm drops s i g n i f i c a n t l y  p r i o r  t o  opening switch i n  ( f ) .  
Open swi tch SV. 
Adjust  R f o r  a c i r c u i t  cu r ren t  ( A )  o f  one ampere. 
Measure ?he m i l l i v o l t  drop across contacts  C1 - CZ-and c a l l  t h i s  "e."  
Compute contact  res is tance.  

f rom the  measuring c i r c u i t .  2 

Contact res is tance (mi l l iohms) = e m i l l i v o l t s  + one ampere. 

FIGURE 2. Diaqram f o r  contact  resistance. 
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4.7.14 D i e l e c t r i c  wi thstanding vo l taqe  (see 3.17) .  Connectors s h a l l  be tes ted  i n  accordance with method 
301 o f  MIL-STD-202. The f o l l o w i n g  d e t a i l s  s h a l l  apply:  

a. Special  preparat ions o r  condi t ions.  

( 1 )  The maximum r e l a t i v e  humid i t y  s h a l l  be 50 percent.  Uhen f a c i l i t i e s  are no t  a v a i l a b l e  a t  t h i s  
t e s t  condi t ion,  connectors s h a l l  be tes ted  a t  room ambient r e l a t i v e  humid i ty .  i n  case o f  
d ispute,  i f  the t e s t  has been made a t  room ambient r e l a t i v e  humidi ty,  r e t e s t  s h a l l  be made a t  50 
percent maximum r e l a t i v e  humid i ty .  

The center contact  o f  p l u g  connectors and receptac le connectors s h a l l  be pos i t i oned  i n  such a 
manner as t o  s imulate ac tua l  assembly condi t ions.  

(3) Precaut ions s h a l l  be taken t o  prevent a i r - g a p  vo l tage breakdowns. 

( 4 )  The vo l tage s h a l l  be metered on the h igh  s ide  of the t ransformer.  

(2)  

b. Magnitude o f  t e s t  vo l tage  (see 3.1): 

c. Nature o f  p o t e n t i a l :  A l t e r n a t i n g  cu r ren t .  

d.  Po in ts  o f  a p p l i c a t i o n  o f  t e s t  vo l tage:  Between the center contact  and body. 

The vo l tage  s h a l l  be instantaneously appl ied.  

4.7.15 V i b r a t i o n  (see 3.18). A complete connector assembly s h a l l  be mounted as shown on f i g u r e  3 and 
v ib ra ted  i n  accordance w i t h  t e s t  c o n d i t i o n  B, method 204, MIL-STO-202. 
be connected t o  a s u i t a b l e  moni tor ing device.  
normal connect ing devices o f  t he  connector and clamped as shown in  f i g u r e  3,  s h a l l  be used. A t  l e a s t  100 
mi l l iamperes s h a l l  be f l ow ing  through each se t  o f  contacts.  
connector s h a l l  be mounted by i t s  normal mounting dev ice and engaged by i t s  normal coupl ing device.  
sa fe ty  w i re  s h a l l  be used. 
on one h a l f  o f  the connector assembly. 

The center  and ou te r  con tac ts  s h a l l  
Su i tab le  coaxia l  cable o r  w i re  as appl icable,  us ing  the  

The Contacts may be connected i n  ser ies.  
No 

Cable t o  cable connectors may be he ld  t o  the j i g  of f i g u r e  3 by a s u i t a b l e  clamp 
The f o l l o w i n g  condi t ions s h a l l  apply: 

a. Test c o n d i t i o n  l e t t e r  (see 3.1) .  

b. Con t inu i t y  s h a l l  be monitored du r ing  v i b r a t i o n  w i th  a detector  capable o f  de tec t i ng  i n t e r r u p t i o n s  of  
1 &s d u r a t i o n  o r  longer, o r  as s p e c i f i e d  a t  100 mi l l iamperes. 

CONNECTOR UNDER TEST 

CABLE ADAPTER 

i 
I - 

- - 

t- 4 . 4 5  1 

ADAPTER 
P L A T E S  

MOUNTING BRACKET , 2 5 0  WELDED 
STEEL CONSTRUCTION 

SECTION A-A  

FIGURE 3.  V i b r a t i o n  t e s t i n q  Set-up. 
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4.7.16 Shock ( s p e c i f i e d  pulse)  (see 3.19). 
3.1) and subjected t o  method 213 o f  MIL-STD-202. 

The connector s h a l l  be mated w i t h  i t s  mat ing connector (see 
The fo l l ow ing  exceptions and d e t a i l s  s h a l l  apply:  

a. Receptacles and panel o r  bulkhead mounted connectors and adapters s h a l l  be mounted by normal means. 
A l l  o ther  connectors and adapters s h a l l  be r i g i d l y  clamped t o  the v i b r a t i o n  tab le.  

b. Accelerat ion requirements (see 3.1). 

c. Three blows i n  each of  t h ree  mu tua l l y  perpendicular planes; one o f  which s h a l l  be p a r a l l e l  t o  the  
a x i s  o f  the connector. 

d. Con t inu i t y  s h a l l  be monitored du r ing  shock as s p e c i f i e d  i n  4.7.15(b). 

e. Center contact  res i s tance  s h a l l  be measured i n  accordance wi th  4.7.13 a f t e r  the shock t e s t .  

4.7.17 Thermal shock (see 3.20). Connectors s h a l l  be subjected t o  method 107 o f  MIL-STD-202. The 
fo l l ow ing  d e t a i l s  s h a l l  apply: 

a. Test c o n d i t i o n  l e t t e r  (see 3.1). 

b. The contact  res i s tance  t e s t s  on the  center  contact  s h a l l  be performed before and a f t e r  t he  thermal 
shock t e s t  and examined f o r  mechanical damage (see 3.1). 

4.7.18 Mois ture res i s tance  (see 3.21). The connector s h a l l  be mated and cabled with i t s  mat ing connector 
and s h a l l  be subjected t o  method 106, MIL-STD-202. The fo l l ow ing  exceptions and cond i t i ons  s h a l l  apply: 

a. No i n i t i a l  measurements. 

b. No load. 

c. Step 7b ( v i b r a t i o n )  s h a l l  be omit ted.  

d. 

e. 

Measurements s h a l l  be made a t  h igh  humid i t y  when s p e c i f i e d  (see 3.1). 

The connector s h a l l  w i thstand the  d i e l e c t r i c  wi thstanding vol tage spec i f i ed  (see 2.6.14) a f t e r  the 
d r y i n g  per iod.  

4.7.19 Corona l e v e l  (see 3.22). The t e s t  sample s h a l l  be connected t o  a mating connector and arranged i n  
a s u i t a b l e  t e s t  c i r c u i t  such as i n d i c a t e d  i n  f i g u r e  4. Components o f  the t e s t  c i r c u i t  s h a l l  be corona f r e e  
t o  the  extent  t h a t  a discharge o f  f i v e  picocoulombs o r  less can be measured when the 60 Hz t e s t  p o t e n t i a l  i s  
increased t o  the value s p e c i f i e d  a t  the reduced pressure spec i f i ed  (see 3.1). The type o f  cable and length 
o f  cable used s h a l l  be as s p e c i f i e d  (see 3.1). No grease o r  s i m i l a r  compounds s h a l l  be used i n  o r  on the  
t e s t  item. A f t e r  the sample i s  purged of a i r ,  t he  60 Hz vol tage s h a l l  be s lowly  increased u n t i l  t he  
detector ,  operated a t  a s e n s i t i v i t y  o f  f i v e  picocoulombs, ind icates a sustained corona discharge. The 
vo l tage s h a l l  then be decreased unti l  corona i s  a t  the f i v e  picocoulombs leve l  o r  less. 
being the corona l e v e l  o f  t he  connector under t e s t .  
detector  (which has been approved by the  Government) f o r  performing the t e s t  i n  l i e u  o f  the t e s t  set  up o f  
f i g u r e  4. 

The l a t t e r  value i s  
The contractor  may, a t  h i s  own opt ion,  use a corona 
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SAMPLE 

C - Corona f r e e  coupl ing capac i to r  (see n o t e  1 ) .  
D - Discharge d isp lay .  
L I  - input  l i n e  f i l t e r  (see no te  2). 
L 2  - 10-50 kHz detec tor  input f i l t e r .  
A - Detector a m p l i f i e r .  
11 - 0-130 V v a r i a b l e  t ransformer.  
12 - High vo l tage transformer (corona f r e e  - less than 5 picocouiombc). 
V - Voltmeter. 

NOTES: 
1. Equal t o  o r  greater  than t o t a l  c i r c u i t  capacitance. 
2. 100 dB 14 kHz t o  10 GHz. 

FIGURE 4 .  Equipnent and schematic f o r  measuring corona leve l .  
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4.7.20 RF h igh  p o t e n t i a l  wi thstanding vo l tage (see 3.23). Connectors s h a l l  be mated w i t h  t h e i r  mating 
connectors (see 3.1) and approximately 2 inches of t h e i r  standard cable (see 3.1) appropr ia te ly  attached. 
This assembly s h a l l  then be i n s e r t e d  i n t o  the  h igh  impedance c i r c u i t  as shown i n  f i g u r e  5, o r  equivalent,  
and instantaneously subjected t o  the  R F  vo l tage and frequency spec i f i ed  (see 3.1) between the  center contac t  
and body o f  the connectors. l h e  d u r a t i o n  o f  the  t e s t  s h a l l  be 1 minute. l h e  RF vol tage source s h a l l  be 
frequency s t a b i l i z e d  and have an approximate pure s ine  wave output w i th  minimum harmonic content.  Means 
s h a l l  be provided t o  i n d i c a t e  d i s r u p t i v e  discharge and leakage current.  
be as Spec i f ied  (see 3.1). 

l h e  maximm leakage cur ren t  s h a l l  

C O N N E C T O R  UNDER TEST -/ 

/ 

FIGURE 5. C i r c u i t  diagram f o r  RF h igh  po ten t i a l  withstanding vol tage. 

4.7.21 Cable r e t e n t i o n  f o r c e  (see 3.24). When s p e c i f i e d  (see 3.1), the connector s h a l l  be assembled t o  
i t s  standard mating t e s t  cable. 
cable. 
tha t  the  cable remains unbent and untwisted. 
attached t o  the sleeve. 
examined fo r  mechanical f a i l u r e ,  loosening, o r  r u p t u r e  and tested fo r  c o n t i n u i t y  using a s u i t a b l e  t e s t  
method. When s p e c i f i e d  (see 3-11, a torque s h a l l  be app l ied  t o  the cable about i t s  ax i s  i n  each d i r e c t i o n  
r e l a t i v e  t o  the connector a t  the l o c a t i o n  and t o  the  torque value given on the d e t a i l  s p e c i f i c a t i o n  sheet. 
The cable ( f l e x i b l e  types on ly )  s h a l l  then be bent a t  a radius of 10 times the diameter o f  the cab le  
s t a r t i n g  a t  the connectors a t  an angle o f  90" *Sa from the ax i s  of the connector, then reversed 180" 110". 
Repeat t h i s  procedure four  times, then r e t e s t  and reexamine as ou t l i ned  above. 

The connector s h a l i  be f i r m l y  f i x e d  and a movable sleeve at tached t o  the  
l h e  sleeve i s  then moved l o n g i t u d i n a l l y  away from the f i x e d  connector g radua l ly  and in  such a manner 

A scale f o r  measuring the re ten t i on  fo rce  (see 3.1) s h a l l  be 
The f o r c e  s h a l l  be h e l d  f o r  30 seconds minimum. l h e  assembly s h a l l  then be 

4.7.22 Coupling mechanism r e t e n t i o n  fo rces  (see 3.25). The connector body and coupl ing mechanism s h a l l  
be respec t ive ly  secured t o  the lower and upper jaws o f  a t e n s i l e  tes te r  i n  an appropr iate manner. 
load s h a l l  be app l ied  a t  a r a t e  o f  approximately 100 pounds/minute up t o  the fo rce  as s p e c i f i e d  and h e l d  a t  
tha t  value f o r  one minute (see 3.1). 
mechanism s h a l l  be r o t a t e d  w i t h  respect t o  the  connector body, two f u l l  revo lu t ions  i n  each d i r e c t i o n .  

A t e n s i l e  

During the  one minute o f  s tead i l y  app l ied  force, the  coup l ing  
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4.7.23 R F  leakage (see 3.26). The mating connector p a i r  t o  be tested s h a l l  be assembled as shown on 
f i g u r e  6A and tes ted  as shoun on f i g u r e  68. 
f i g u r e  6B may be found i n  paragraph 30 of  t h e  appendix. 
thread i n t o  connector i n  l i e u  o f  compression nut (see 3.1). 
s h a l l  have a dynamic range from -20 dBm t o  b e t t e r  than -100 dûm or a d i f f e r e n c e  o f  90 dû. 
source w i t h  10 dû i s o l a t i o n ,  an a d d i t i o n a l  30 dB range can be obtained by use o f  a t tenuator  pads o r  a s t e p  
at tenuator  producing a t o t a l  range o f  120 dB. The s h o r t i n g  plunger i s  adjusted t o  produce a maximum reading 
i n  the detector  w i t h  the  t r i a x i a l  assembly inser ted.  The i n s e r t i o n  loss caused by the i n s e r t i o n  of the  
t r i a x i a l  assembly ad justed as shown i n  a measure o f  the t o t a l  leakage o f  the mated connector p a i r  bo th  a t  
i t s  i n t e r f a c e  as we l l  as a t  the clamping p o i n t s  t o  both cables. 

(The procedure f o r  determining t h e  dimensions o f  t h e  c a v i t y  on 
The c lose  f i t t i n g  brass tub ing s h a l l  be machined t o  

This t e s t  setup between 500 MHz and 1 1  CHz, 
Using +20 dûm R F  

Reference: 
"RF Leakage Charac ter is t i cs  o f  Popular Coaxial Cables and Connectors, 500 MS t o  7.5 Gc", by J. Zorzy and 
R F  Muehlberger, i n  the Microwave Journal, November 1961, pp 80-86. 

MATED CONNECTOR 
I I  P A I R  UNDER TEST 

MATED CONNECTOR 
P A I R  UNDER TEST 

METAL T O  METAL CONTACT i' BRASS TUBING 
FORMING SECOND INNER CONDUCTOR 

OF TRI -AXIAL  ASSEMBLY 

FIGURE 6A. Connector assembly f o r  R F  leakage tes t .  

S E N S I T I V E  

RF SOURCE T E S T  ASSEMBLY MICROWAVE 
T R I  - A X I A L  C A L I B R A T E D  

R E C E I V E R  

2 P U S H  RODS FOR A D J U S T I N G  
POSITION OF SHORT FOR 
flAX D E T E C T O R  R E A D I N G  S E L F - C O N T A I N E 0  T E R M I E I A T I O N  r FOR I N N E R  CONDUCTOR VSWR ( 1 . 3 0  

BRASS TI IRTNT,  7 

H I G H  O U A L I T Y  CONNECTOR 
TO RF DETECTOR 

i HIGH O U A L I T Y  LPOLYSTYRENE 
CONNECTOR FROM SUPPORT \ P A I R  R F .  SOURCE 

UNDER T E S T  

TRAVEL OF 
SHORT MUST E X C E E D  6 

2 

FIGURE 6B. R F  leakage t e s t  Set-up. 

22 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



- 

NIL-PRF-39012D RB 999990b 2005473 547 m 

MIL-PRF-39012D 

4.7.24 R F  i n s e r t i o n  loss  (see 3.27). The connector s h a l l  be tested as shown on f i g u r e  7. I n s e r t i o n  loss 
of a mated connector p a i r  i s  de f ined as the increase of a loss due t o  i n s e r t i o n  o f  a mated connector p a i r  i n  
a cable; t h i s  includes the r e f l e c t i o n  losses t o  the  cable and the d i s s i p a t i n g  losses i n  the p a i r .  F i r s t  
i n s e r t  cable assembly number 1 and tune out i t s  input VSUR by means o f  tuner nunber 4 and balance setup. 
Then inse r t  the cable assembly number 2 which includes the connector p a i r  under tes t .  
i n  the  same p o s i t i o n  and the  e l e c t r i c a l  length o f  the cable assembly the same as tha t  o f  number 1, record  
increase of i n s e r t i o n  loss; add t o  t h i s  as a c o r r e c t i o n  the cable loss o f  the removed s e c t i o n  due t o  the 
length A L 1  + AL2 a t  t h i s  frequency. l h e  sum o f  the increase and the c o r r e c t i o n  i s  the i n s e r t i o n  loss  of  
the  connector pa i r .  

U i t h  tuner number 4 

Use o f  a l t e r n a t e  t e s t  methods may be approved by the q u a l i f y i n g  a c t i v i t y .  

i I TI 

DETECTOR 

Zo 7' 
SOUARE UAVE 
MOOLUATOR 
1.000 H r  ? l u z  i TUNER 0 1  

STANOARO 
A T T  ENUATOR ( I I  AND 121 

7 1 . 3 0  

DUALITY OUAL 1 T Y  
CONNECTOR CONNECTOR 

CABLE ASSEMBLY - 1  > TlT' ~~ r s N E C T O R  CABLE ASSEMBLY P A I R  WITHOUT UNDER TEST 

1 MEASURE I I R Ë L Ä l I V E  I 
NOTE! INSERTION LOSS OF TUNER N 0 . 4  ELECTRICAL I 

MUST BE STABLE TO U I T H I N  ,001 d b l  LENTH OF 
CABLE 
ASSEMBLY 

CABLE ASSEMBLY HIGH -2 +< :::: CONNECIOR ;TESTE0 

HIGH 
OUAL I T Y  (IUALITY 
CONNECTOR CONNECTOR 

AOJUST LENGTH SO THAT 
ELECTRICAL LENGTH I N  IDENTICAL c TO CABLE ASSMBLï T O  U I T W I N  

DIELECTRIC BEFORE INSERTION 
OF CONNECTOR P A I R  

I I-- 
_ _  

REMOVAL OF OIELETRIC 

EOUAL ELECTRICAL 
LENGTH AS -1 

TO AOJUSI  8 2  TO BE O -_ I  I__ 

An An 
2 

CABLE ASSEMBLY WITHOUT 
CONNECTOR P A I R  UNOER TEST 

SAME SETTING AS I SAME ELECTRICAL 
I N  í l I  i LENGTH A S  I N  ( I I  I 

I 
I I 

FIGURE 7. Method o f  i n s e r t i o n  loss measurement o f  ra ted  connector p a i r .  
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4.7.25 Safety w i re  h o l e  r w l l o u t  (see 3.32). A s i n g l e  s t rand of s a f e t y  w i re  s h a l l  be looped through the  

One p u l l  s h a l l  be p a r a l l e l  t o  the connector a x i s  and one pu l l  
s a f e t y  w i re  ho le  and secured t o  i t s e l f .  
s a f e t y  w i re  p u l l i n g  away from the  connector. 
perpendicular t o  the connector a x i s  (see f i g u r e  8). 
inch diameter ( 2 4  gauge) o r  .O15 i nch  diameter, (27 gauge) i n  accordance u i t h  MS20995. This t e s t  i s  t o  be 
conducted under s t a t i c  cond i t ions .  A l l  holes a re  t o  be tested i nd i v idua l l y .  

Forces of 15 pounds (67 newtons) m i n i m u m  s h a l l  be a p p l i e d  t o  the  

The safety wire s h a l l  be cor ros ion  r e s i s t a n t  s t e e l  .O20 

FORCE 

FIGURE 8. Safety w i re  ho le  pu l l ou t  procedure. 

5. PACKAGING 

Packaging requirements. The requirements f o r  packaging s h a l l  be 

6. NOTES 

(This sec t ion  contains in fo rmat ion  o f  a general o r  explanatory nature tha t  may be h e l p f u l ,  but  i s  no t  
mandatory.) 

6.1 intended use. Connectors and f i t t i n g s  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  
radiofrequency a p p l i c a t i o n  up t o  the  frequency s p e c i f i e d  (see 3.1). 

6.2 Ordering data. A c q u i s i t i o n  documents must s p e c i f y  the fo l lowing: 

a. T i t l e ,  nunber and da te  o f  t h i s  s p e c i f i c a t i o n .  

b. Issue of  DODISS t o  be c i t e d  i n  the  s o l i c i t a t i o n ,  and i f  required, the s p e c i f i c  issue o f  i n d i v i d u a l  
documents referenced (see2.1), 

c .  T i t l e ,  number and date o f  t he  app l icab le  d e t a i l  spec i f i ca t ion .  

d. 

e. For category B connectors, the spec ia l  t o o l s  which are t o  be used i n  the 

The complete P I N  o f  the  connector o r  f i t t i n g  ordered. 

assembly o f  the connectors. 
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6.3 Q u a l i f i c a t i o n .  With respect t o  products r e q u i r i n g  q u a l i f i c a t i o n ,  awards w i l l  be made o n l y  f o r  
products which are a t  the t ime s e t  f o r  opening of  b ids,  q u a l i f i e d  f o r  i nc lus ion  in  the  app l i cab le  P u a l i f i e d  
P roduc ts ,L i s t  whether o r  n o t  such products  have a c t u a l l y  been so l i s t e d  by t ha t  date. l h e  a t t e n t i o n  o f  the 
contractor  i s  c a l l e d  t o  t h i s  requirement, and manufacturers are urged t o  arrange t o  have the  products t h a t  
they propose t o  o f f e r  t o  t h e  Federal Government, t es ted  f o r  q u a l i f i c a t i o n ,  i n  order t h a t  they may be 
e l i g i b l e  t o  be awarded con t rac ts  o r  orders f o r  the products covered by t h i s  spec i f i ca t i on .  
responsible f o r  the P u a l i f i e d  Products L i s t  i s  t he  Oefense Elect ron ics Supply Center (DESC-E), 1507 
Wilrnington Pike, Dayton, Ohio 45444-5000. 

The a c t i v i t y  

6.4.  References t o  sumerseded spec i f i ca t i ons .  ALL  t h e  requirements o f  MIC-PRF-39012D a r e  interchangeable 
uith those of MIL-C-3901X, therefore,  previwsty e x i s t i n g  documents (OEM drauings, etc.) re fe renc ing  M I L - C -  
39012 need not be changed. 

6.5 Cross-reference o f  P I N ' S .  For the s u b s t i t u t a b i l i t y  r e l a t i o n s h i p  o f  items covered by t h i s  
s p e c i f i c a t i o n  and items covered by superseded documents, see tab le  V I I I .  However, a l l  connectors i n  stock 
may be considered interchangeable w i t h  the  new P I N  f o r  a pe r iod  of  1 year from the e f f e c t i v e  date o f  t h i s  
spec i f i ca t i on .  

6.6 Engineer ing in format ion.  I l l u s t r a t i o n s  and add i t i ona l  engineering data on the connectors and 
f i t t i n g s  covered by t h i s  s p e c i f i c a t i o n  (see 3.1) are ava i l ab le  i n  MIL-HBK-216, R F  Transmission L ines and 
F i t t i n g s ,  copies o f  which a r e  a v a i l a b l e  upon request from the Naval Av ia t i on  Depot, Phi ladelph ia,  
Pennsylvania. 

6.6.1 Engineer ing parameters. The parameters of nominal impedance, vo l tage r a t i n g  frequency range, and 
temperature range w i l l  be as spec i f i ed .  

6.6.2 I n s t a l l a t i o n  o f  category 'IB" connectors. F i e l d  replaceable connectors f o r  category "B" s h a l l  be 
those s p e c i f i e d  on the l a t e s t  issue o f  the Q u a l i f i e d  Products L i s t  and s h a l l  be adequate as a replacement 
wi thout rework o f  t he  connector. The equipment p a r t s  l i s t  s h a l l  i nd i ca te  the appropr ia te connector t h a t  
w i l l  be used f o r  t he  se rv i ce  replacement o f  a category 81B" connector. 

6.7 Chanqes from prev ious issue. l h e  t e x t  o f  t h i s  s p e c i f i c a t i o n  i s  h igh l i gh ted  t o  i n d i c a t e  where changes 
from the  prev ious issue were made. 
l i a b i l i t y  whatsoever f o r  any inaccurac ies i n  these notat ions.  Bidders and contractors  a re  caut ioned t o  
evaluate the  requirements o f  t h i s  document based on the e n t i r e  content i r respec t i ve  o f  the marginal  
no ta t i ons  and r e l a t i o n s h i p  t o  the  prev ious issue. 

This  was done as a convenience only  and the Government assumes no 
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TABLE VIII. Cross-reference information. 

Superseding PIN I M39012/ 
Superseded PIN 
M39012/ 

o1 -0001 
o1 -0002 
O1 -0003 
O1 -0004 
O1 -0025 
02-0001 
02-0002 
02-0004 
02-0005 
02-0031 
02-0001 
03-0001 
03-0002 
05-0001 
16-0001 
16-0002 
16-0003 
16-0011 
16-0018 
17-0001 
17-0002 
17-0003 
17-0011 
17- 0018 
18-0001 
18-0002 
18-0003 
18-0011 
18-00 18 
19- O00 1 
19-0002 
19-0010 
19-0011 
19- 0018 
20 - O00 1 

01-0101 
01-0005 
01-0015 
O1 - O1 04 
01-0125 
02-0101 
02- 0003 
02-0104 
02- 0006 
02-0131 
02-0132 
03 - O1 O1 
03-0012 
05- O1 O1 
16-0101 
16-0102 
16-0103 
16-0111 
16-0118 
17-01 O1 
17-0102 
17-0103 
17-0111 
17-0118 
18-0101 
18-0102 
18-0103 
18-0111 
18-0118 
19-0101 
19-01 02 
19-0110 
19-0001 
19-0118 
20-0101 

Superseded PIN 
M39012/ 

20-0006 
26-0001 
26-0002 
26-0003 
26-0004 
26-0017 
27-0001 
27-0003 
27-0004 
27-0017 
28-0001 
28-0002 
28-0003 
28- 0004 
28-0017 
29-0001 
29-0002 
29-0003 
29-0004 
29-0017 
30-0001 
30-0002 
30-0003 
30-0004 
30-0017 
30-0018 
35-0001 
35 - 0002 
35-0003 
35-0004 
35-0005 
35 -001 5 
36-0001 
36-0002 
36-0012 

Superseding PIN 
M39012/ 

20-0108 
26-0101 
26- 01 02 
26-01 03 
26- 01 04 
26-0117 
27-0101 
27-0103 
27-0104 
27-0117 
28-01 01 
28-01 02 
28-0103 
28-0104 
28-0117 
29-0101 
29-0102 
29-0103 
29-0104 
29-01 17 
30-0101 
30-0102 
30-0103 
30-0104 
30-01 17 
30-0118 
35-0016 
35-0017 
35-0018 
35-0019 
35-0020 
35-0021 
36-0015 
36-0016 
36-0018 
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Superseded P I N  
M39012/ 

36- O01 3 
36-0014 
36-001 1 
38- O00 1 
38-0002 
38-0009 
39-0001 
39-0006 
39- 0007 
40-0001 
40-0002 
40-0003 
40-0004 
40-0005 
5 5 - 300 1 
55-4001 
55-3002 
55-4002 
55-3003 
55-4003 
55-3004 
55 - 4004 
55-3005 
55-4005 
56-3001 
56-4001 . 
56-3002 
56-4002 
56-3003 
56 - 4003 
56-3004 
56-4004 
56-3005 
56-4005 
57-3001 
57-4001 
57-3002 
57-4002 
57-3003 
57-4003 
57-3004 
57-4004 
57-3005 
57-4005 
57- 300 1 
58-4001 
58-3002 
58-4002 
58-3003 
58-4003 
58-3004 
58-4004 
58-3005 
58-4005 
59-3001 
59-4001 
59-3002 
59-4002 
59-3003 
59-4003 

MIL-PRF-39012D 

TABLE VIII. Cross-reference in format ion - Continued. 

Superseding P I N  
M39012/ 

36-0019 
36-0020 
36-001 7 
38-0010 
38-001 1 
38- O01 2 
39-0101 
39-0106 
39- O1 07 
40-0023 
40-0024 
40-0025 
40-0026 
40-0027 
55-3006 
55-4006 
55-3007 
55-4007 
55-3008 
55-4008 
55-3009 
55-4009 
55-3010 
5 5  -401 O 
56-3006 
5 6 - 4006 
56-3007 
56-4007 
56-3008 
56-4008 
56-3009 
56-4009 
56-3010 
56- 401 O 
57-3006 
57-4006 
57-3007 
57-4007 
57-3008 
57-4008 
57-3009 
57-4009 
57-3010 
57-4010 
57-3006 
58-4006 
58-3007 
58-4007 
58-3008 
58-4008 
58-3009 
58-4009 
58-3010 
58-4010 
59-3001 
59-4001 
59-3002 
59-4002 
59-3003 
59-4003 

Superseded P I N  
M39012/ 

59-3004 
59-4004 
59-3005 
59-4005 
UG - 18E/U 
UG- 19E/U 
UG- 2OE/U 
UG-21 G/U 
UG- 22F/U 
UG- 23F/U 
UG-58/U 
UG-88/U 
UG-89/U 
UG- 159D/U 
UG-l6OE/U 
UG-l67F/U 
UG-204D/U 
UG- 260/U 
UG-261/U 
UG- 262/U 
UG-290/U 
UG-291 /U 
UG-568/U 
UG-569/U 
UG-570/U 
UG-571 /U 
UG-572/U 
UG - 573C/U 
UG-594C/U 
UG - 625/U 
UG-626C/U 
UG-627/U 
UG-629/U 
UG-630/U 
UG-631 /U 
UG-633/U 
UG-680A/U 
UG-704/U 
UG-705/U 
UG- 706/U 
UG-707C/U 
UG-708C/U 
UG-709/U 
UG-710/U 
UG-711C/U 
UG-909/U 
UG-91O/U 
UG-911/U 
UG-912/U 
UG-913/U 
UG-935D/U 
UG-940C/U 
UG-941C/U 
UG - 1033/U 
UG-1055/U 
UG - 1056/U 
UG-l094/U 
UG-l098/U 
UG- 1174/U 
UC-l185A/U 

Superseding P I N  
M390 12/ 

59-3009 
59-4009 
59-3010 
59-4010 
o1 -0101 
02-01 04 
02-0101 
O1 -0005 
02-0006 
02-0003 
04-0002 
16-0101 
17-0101 
03-01 O1 
03-001 2 
O1 -0104 
01-0015 
16-01 02 
17-0102 
18-0101 
22-0001 
18-0102 
12-0001 
14- 0001 
11-0002 
08-0001 
07-0001 
06-0002 
05 - O1 O1 
12-0001 
06-0001 
15 - O001 
08-0002 
11 -0001 
09 - O00 1 
07-0002 
04-0001 
09 - 0002 
14-0002 
13-0001 
06-0003 
06-0005 
15 -0002 
10-0001 
06- 0004 
19-0101 
19-0102 
24-0001 
24 - 0002 
20-0101 
02 -0032 
02-0031 
01-0125 
16-0103 
18- O1 03 
17-0103 
21-0002 
23-0001 
23-0002 
o1 -0005 
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Superseded P I N  
M39012/ 

UG-l186A/U 
UG-l187A/U 
UG- 1392/U 
UG- 1 3 9 3 ~  
UG- 1394/U 
UG- 1 3 9 5 ~  
UG- 1396/U 
UG-l397/U 
UG - 1398/U 
UG - 1399/U 
UG-l460/U 
UG-l461/U 
UG- 1462/U 
UG- 1463/U 
UG-l464/U 
UG- 1465/U 
UG- 1466/U 
UG- 1467/U 
UG-1468/U 
UC- 1487/U 
UG- 1533/U 
UG- 1537A/U 
UG-l619/U 
UG - 1696/U 
UG- 1697/U 
UG- 1698/U 
UG- 1700/U 
UG- 1707/U 
UG- 1708/U 
UG - 1746/U 
UG-I748/U 
UG- 1749/U 
UG- 175O/U 
UG- 1751 /U 
UG- 1752/U 
UG- 1753/U 
UG- 1754/U 
UG- 1755/U 
UG- 1756/U 
UG- 1758/U 
UG- 1759/U 
UG- 1761 /U 
UG- 1762/U 
UG- 1 7 6 3 ~  
UG-l765/U 

Superseding PIN 
M39012/ 

9999906 2005478 

CU- 123A/U 
CU- 155A/U 
CU- 159/u 

MX-195/U 
Cü-282/U 

MX-913/U 

o29 m 

25 - 0006 MX-l286/U 25-0013 
25-001 5 MX-l142A/U 25-0001 

25- 0002 25 -0016 
25 -001 7 MX-l143A/U 25- 0003 
25-0010 25 - 0004 
25 - 0008 MX- 1144/U 25 - O005 
25 - 0009 
25-0011 
25 -001 2 

MIL-PRF-39012D 

TABLE VIII. Cross-reference information - Continued. 

02-0003 
02-0006 
44-2001 
44-2002 
48-2001 
46-2001 
46-2002 
45-2001 
45-2002 
49-2001 
73-0001 
75 -0001 
74 - O001 
76-0001 
77-0002 
73 - 0002 
75 - 0002 
74 - 0002 
76- 0002 
O1 -0015 
47-2001 
03-0012 
77-0001 
02-001 5 
02 - O0 16 
02-0017 
03-0004 
05-0002 
05-0003 
06-0006 
06-0007 
06- 0008 
06-0009 
06-0010 
06-001 1 
06-0012 
07-0003 
07-0004 
07- 0005 
07-0007 
07-0008 
08-0003 
08-0004 
08-0005 
08-0007 

Superseded P I N  
M39012/ 

UG- 1 7 6 7 ~  
UG - 1768/U 
UG-l769/U 
UG- 1770/U 
UG - 1771 /U 
UG-l773/U 
UG- 1774/U 
UG- 1775/U 
UG- 1776/U 
UG- 1777/U 
UG- 1779/U 
UG- 1780/U 
UG- 1785/U 
UG- 1786/U 
UG- 1787/U 
UG- 1788/U 
UG- 1789/U 
UG- 1790/U 
UG - 1791 /U 
UG - 1792/U 
UG- 1793/U 
UG-l794/U 
UG- 1 7 9 5 ~  
UG- 1 7 9 6 ~  
UG- 1797/U 
UG-l798/U 
UG - 1 799/U 
UG-l800/U 
UC- 1801/U 
UG-l802/U 
UG- 1803/U 
UG-l804/U 
UG-l805/U 
UG-l806/U 
UG-l807/U 
UG-l808/U 
UG-1809/U 
UG- 181 O/U 
UC-l811/U 
UG-l812/U 
UG- 181 3/U 
UG-l814/U 
UG- 181 7/U 
UG-l819/U 

Superseding PIN 
M39012/ 

09-0003 
09-0004 
10-0002 
10-0003 
1 O-  0004 
11-0004 
11-0005 
11-0006 
11-0007 
11-0008 
15 - 0003 
15 - 0004 
16-0004 
16- 0005 
16-0006 
16-0007 
16-0008 
16-0010 
16-0009 
18-0010 
18-0009 
17- 0004 
17-0005 
17-0006 
17-0007 
17-0008 
17-001 O 
17-0009 
18-0008 
18-0004 
18-0005 
19-0003 
19-0004 
19-0005 
19-0006 
19-0007 
19-0009 
19- O008 
18- 0007 
20-0002 
20-0003 
18-0006 
10-0014 
03-001 1 
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APPENDIX A 

ADDITIONAL INFORMATION ON TEST PROCEDURES 

10. SCOPE 

10.1 Scope. This appendix i s  t o  p rov ide  add i t i ona l  in format ion t o  the user o f  t h i s  s p e c i f i c a t i o n  i n  
performing the vo l tage standing wave r a t i o ,  RF leakage, and i n s e r t i o n  loss tes ts .  

20. APPLICABLE DOCUMENTS. 

30. TEST TYPES 

30.1 Voltage standing wave r a t i o  (see 4.7.11). 

30.2 Test connector. The standard test-connector i n te r face  s h a l l  be i n  accordance w i t h  MIL-STD-348. The 

This s e c t i o n  i s  no t  appl icable t o  t h i s  appendix. 

standard t e s t  connector impedance s h a l l  be 50 10.5 ohms. 

40. MEASUREMENTS 

40.1 RF leakage (see 4.7.23). 

40.1.1 Measurement technique. The measurement o f  the leakage from connectors i s  performed by c o l l e c t i n g  
the leakage energy i n  a coax ia l  system surrounding the leakage source. An o u t l i n e  o f  the inst rumentat ion i s  
shown on f i g u r e  68. 
t ransmission l i n e  which i s  terminated i n  a matched load. The matched terminat ion s i m p l i f i e s  both the  
measurement procedure and data reduct ion.  
forms, ex te rna l l y ,  a second coax ia l  system. The second coaxia l  system i s  terminated a t  one end i n  an 
adjustable s h o r t - c i r c u l a t i n g  plunger and a t  t he  other  in  a tapered t r a n s i t i o n  terminated in  a matched 
detector.  

The dev ice from which leakage i s  t o  be measured i s  incorporated on a un i fo rm 

This  complete coaxia l  system i s  embodied w i t h i n  a c y l i n d e r  which 

For d i r e c t  leakage measurements the  ad jus tab le  shor t  c i r c u i t  serves several  purposes. 

The s h o r t - c i r c u i t  p o s i t i o n  i s  ad justed t o  assure t h a t  an adequately low impedance appears behind the  
equivalent leakage generator. A matched te rm ina t ion  can be subst i tuted, but the r e s u l t i n g  6-dB loss  cannot 
be to le ra ted  i n  some cases. I n  add i t i on ,  i f  t he  leakage source i s  d i rec t i ona l ,  as i t  indeed i s  f o r  
connectors w i th  m u l t i p l e  Leakage, i t  i s  poss ib le  f o r  the leakage t o  be d i rec ted  t o  t h i s  te rm ina t ion  a t  some 
frequencies and not  c o l l e c t e d  by the  de tec to r .  
w i th  leakage from more than one point i n  the  connector, however, a matched terminat ion i s  des i rab le  i n  order  
t o  s i m p l i f y  t he  t ransformat ion o f  the measured data t o  absolute t rans fe r  impedance data. This  i s  n o t  needed 
t o  make r e l a t i v e  comparisons i n  t h i s  tes t .  

For surface transfer-impedance measurements on connectors 

The equivalent leakage generator, i n  general, can have f i e l d  components i n  the r a d i a l ,  a x i a l ,  and 
c i rcumferent ia l *  d i r e c t i o n s .  Furthermore, these components are not necessar i ly  c i r c u l a r l y  symnetr ic.  
Local ly,  TE, TM, and TEM modes can a l l  e x i s t ,  and i n  fac t ,  f o r  complete Leakage measurements, t he  detector  
should couple t o  a l l  but the measurement i s  more complex i n  t h i s  case. The e x c i t a t i o n  o f  t he  outer  coax ia l  
l i n e ,  houever, i s  be l i eved  t o  be p r i n c i p a l l y  TEM, s ince the currents  i n  the i n t e r n a l  l i n e  a re  predominant ly 
a x i a l  and symnetric. I t  i s  however, poss ib le  t o  have a symnetr ical  leakage currents  which can generate the 
above mentioned modes. I t  i s  recomnended t h a t  a l l  measurements be made below the frequency t h a t  t he  h igher  
order modes can propagate i n  the ou te r  coax ia l  l i n e .  

The c h a r a c t e r i s t i c  impedance o f  t he  outer  coax ia l  l i n e  o f  the t r i - a x i a l  system, which i s  formed w i t h  the 
inner conductor, should be matched t o  the  detector .  50-ohm coaxial  c i r c u i t s  are genera l l y  des i red  f o r  
convenience. 

* NOTE: The c i r cumfe ren t ia l  E f i e l d  component i s  not  usua l l y  present i n  a x i a l l y  symnetr ic components. 
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The leakage power r a t i o  i s  de f i ned  here as the r a t i o  of  the power detected t o  a 50-ohm detector  a t  the 
output of  the t r i - a x i a l  u n i t  t o  the p u e r  f l o u i n g  through the i n t e r n a l  50-ohm connector o r  cable system. 
i s  b a s i c a l l y  the a t tenua t ion  through the  t r i - a x i a l  system. This d e f i n i t i o n  appears a r b i t r a r y  i n  the sense 
tha t  50 ohms i s  an a r b i t r a r y  load impedance. 
comparatively low, the vo l tage a t  the de tec to r  i s  e s s e n t i a l l y  the open c i r c u i t  leakage vol tage. The r a t i o  
o f  t he  input vo l tage t o  the  leaky dev ice t o  t h i s  output vo l tage i s  an absolute leakage quan t i t y ,  as i s  the 
measured power r a t i o ,  which i s  i d e n t i c a l l y  equal t o  the square of  t h i s  vo l tage r a t i o .  

I t  

However, s ince the leakage source impedance i s  

The surface t rans fe r  impedance i s  obta ined from t h i s  r a t i o  as fo l lows: 

The surface t rans fe r  impedance i s :  

Where i, = Current f lowing i n  i n t e r n a l  l i n e  and 

e2 = Equivalent leakage vo l tage i n  external  l i n e .  

In the connector leakage case, cons ider ing the equivalent leakage generator t o  be e w i t h  an extremely low 
source impedance, t h i s  vo i tage  e2 appears a t  detector  terminals,  and the adjustable d o r t  c i r c u i t  assures 
t h i s .  For a 50-ohm t ransmiss ion - l i ne  system, the input power i s :  

.2 
50’l 

The rngasured output power i s :  

e2 - 
50 

The measured power r a t i o  A’ i s  therefore,  

2 A =  

2 
e2 
50 

2 

5 8  

Subs t i t u t i ng  and by d e f i n i t i o n ,  

(3 )  
e2 

’1 
Z21 = - = 50 A 

The t r i - a x i a l  system uas set up p r i n c i p a l l y  t o  assess the r e l a t i v e  leakage. , 
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40.1.2 Measurement Drocedure. In measuring the leakage power r a t i o ,  A 2 ,  b a s i c a l l y  a s u b s t i t u t i o n  
technique i s  employed. 
unit, and the unit i s  d r i v e n  as shown on f i g u r e  66. 
produce a maximum i n d i c a t i o n  a t  t he  detector .  
change o f  a t tenua t ion  requ i red  t o  y i e l d  the i n i t i a l  detector  leve l ,  i s  measured. 

The s e n s i t i v i t y  o f  th is  system i s  obv ious ly  l i m i t e d  by the s e n s i t i v i t y  o f  the detector  and the  power 

A matched detector  system i s  i n s t a l l e d  a t  the output connector o f  the t r i - a x i a l  
I n  t h i s  Set-up, the short  c i r c u i t  i s  ad justed t o  

The detector  i s  then connected d i r e c t l y  t o  the source and the 

avai lab le.  
about 100 m i l l i w a t t s  o f  pouer i s  required. 

A s e n s i t i v e  p a r a l l e l  I F  s u b s t i t u t i o n  system i s  employed, and f o r  the low leakage con f igu ra t i on  

l h e  p r i n c i p a l  sources o f  e r r o r  are at tenuator  e r ro rs  a d  mismatch a t  the receiver  (mixer)  input. For 
connector measurements, the e r r o r  due t o  mismatch i s  d i r e c t l y  propor t ional  t o  VSUR s ince the equiva lent  
leakage source impedance i s  smal l .  PxVSUR t o  P 
+ VSUR, where P i s  the power t h a t  would be de l i ve red  t o  a matched system. 
e r r o r  therefore.  

l h e  i nd i ca ted  leakage power can vary between the extremes, 
A VSUR o f  2 w i l l  produce +3-dB 

I n  advance of i n s t a l l i n g  the  i nne r  coax ia l  system i n t o  the outer of  the t r i - a x i a l  system, the inner  system 
may be exci ted,  and the imnediate v i c i n i t y  o f  the leakage po in t  or  associated connector and attachment 
po in ts  probed w i th  a small loop o r  d i p o l e  t o  es tab l i sh  how c r i t i c a l  the mating, the connector and j o j n t s  
are. 

40.2 R F  i n s e r t i o n  loss (see 4.7.23). 

40.2.1 The fo l l ow ing  procedure may be used when w r f o r m i n g  the i n s e r t i o n  loss t e s t  o f  4.7.23: 
Assemble one 8? 11? long cable assembly terminated i n  a male and female t e s t  connector. 
e l e c t r i c a l  length. Tune out  i t s  input VSWR us ing tuner number 4. Do not d i s t u r b  tuner. For N, C, SC use 
M17/75-RG214 and 1?N88 t e s t  connectors. 
M17/111-RC303 (Coaxitube number 1163.11403-20 o f  Prec is ion Tube Co.) and TNC connectors. Measure i n s e r t i o n  
loss L1 o f  tuner number 4 and t e s t  cable.  

I n s e r t  the connector p a i r  t o  be tes ted  i n  the middle, remove enough so that  the e l e c t r i c a l  length i s  the 
same as above w i t h i n  0.05 cm, record Atl.+ A t  
i n  the same p o s i t i o n  as above. Measure i nse rq ion  loss L2 o f  tuner number 4 and t e s t  cable i nc lud ing  
connector p a i r .  

Measure a t tenua t ion  of 50 f e e t  o f  t e s t  cable and compute loss 
a per inch Lc = L2 - L1 + a ( A t l  = A t 2 ) .  

Record i t s  r e l a t i v e  

For BNC, TNC, and TPS, use s o l i d  copper s h i e l d  cable equiva lent  o f  

the t o t a l  length of  d i e l e c t r i c  removed; keep tuner number 4 
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Cable M17/ 20 F D i e l e c t r i c  

APPENDIX B 

Group: I 

Category: A, C 

ADDITIONAL INFORMATION ON CABLE GROUPINGS 
10. SCOPE 

10.1 Scope. This appendix i s  prov ided t o  the user f o r  add i t i ona l  in format ion i n  determin ing the  cable t o  
connector combinations ava i l ab le .  
in format ion contained he re in  i s  intended f o r  guidance only.  

This appendix i s  not  a mandatory p a r t  o f  the s p e c i f i c a t i o n .  The 

20. APPLICABLE DOCUMENTS. 

30. CABLE GROUPINGS. See notes a t  end o f  L i s t i ng .  

This sec t i on  i s  no t  app l i cab le  t o  t h i s  appendix. 

Group I 

93 - RG178 
169-00001 

50 3 PTFE 
50 0.4 PTFE X 

* 

Cable M17/ 20 F 

Cable M17/ 

D i e l e c t r i c  Group: III 

Category: A, C 

1 1 9 -  RG 1 74 
173-00001 
196-00001 I/ 
113-RG316 
172-00001 
94 - RG179 

152-00001 

I 

50 12.4 PTFE * 

Group: I I  I I a  I I b  

Category: A C C 

x x  
x x  
x x  

x x  
X 

* *  

* 

- 1/ This cable i s  intended f o r  low smoke appl icat ions.  

Group III 
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Cable M17/ l- 
54-RG122 
157-00001 
187-00001 I/ 
198-00001 I/ 

50 
50 
so 
50 

1 
0.4 
1 
0.4 

MIL-PRF-39012D 

APPENDIX 6 

Group I V  

Category: A ,  C, D 

PE 
PE 
PE 
PE 

* 
X 
X 
X 

~ 

I/ This cab le  i s  intended f o r  low smoke app l ica t ions  

Group V 

Cable M17/ 

Category: A ,  C, D 

95- RG180 

Cable M17/ 

28-RG058 
155-00001 
183-00001 I/ 
197-00001 I/ 
111-RG303 
170-00001 
60 - RG142 
158-00001 
84 -RG223 
167- O0001 
194-00001 I/ 
128-RG400 
175 - O0001 

200-00001 I/ 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

F 

1 
0.4 
1 
0.4 
3 
0.4 

12.4 
0.4 

12.4 
0.4 

12.4 
O .4 

12.4 
0.4 

Group V I  

D i e l e c t r i c  Group: Vi VIa V l b  

Category: A C, D C, D 

PE 
PE 
PE 
PE 
PTFE 
PTFE 
PTFE 
PTFE 
PE 
PE 
PE 
PE 
PTFE 
PTFE 

x x  
x x  
x x  
x x  
x *  
x x  
X X 
X X 
x X 
X X 
X X 
X X 

X X 
* * 

- 1/ This  cab le  i s  in tended f o r  low smoke app l ica t ions .  
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~ ~ - 
D i e l e c t r i c  

PE 
PE 
PE 
PE 
PE 
PE 
PTFE 
PTFE 

Cable M17/ 

Group: V I 1 1  

Category: A, C 

X 
X 
X 
X 
X 
X * 
X 

29-RG58 
184-00001 I/ 
110-RG302 
30-RG062 
185-00001 1/ 
97-RG210 
90-Rû71 
195-00001 I/ 

Cable M17/ zo 

92 - RG 1 1 5 50 
168-00001 50 

- 
zo 

i 

Category: A 

12.4 PTFE * 
0.4 PTFE X 

75 
75 
75 
93 
93 
93 
93 
93 

- 

- 
F 

- 
1 
1 
3 
1 
1 
3 
1 
1 

- 

MIL-PRF-39012D 

APPENDIX B 

Group V I 1  

D i  e l e c t  r i  c 

PE 
PE 
PTFE 
PE 
PE 
PTFE 
PE 
PE 

Group: V I 1  V I l a  V I I b  

Category: A C C 

- 1/ This cab le  i s  intended f o r  low smoke appl icat ions.  

Group V I  I I 

Cable M17/ 

2-RG6 
180-00001 I/ 
73-RG212 
162- O000 1 
188-00001 I/ 
199-00001 I/ 
112-RG304 
171-00001 

20 

75 
75 
50 
50 
50 
50 
50 
50 

F 

3 
3 

11 
0.4 

11 
0.4 

12.4 
0.4 

x x  
x x  

x x  
x x  
x x  
X 
X X 

* * 

* 

- 1/ This cable i s  intended f o r  low smoke appl icat ions.  

Group I X  
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50 

APPENDIX B 

Group X 

Category: A, C 

3 PE * 

Cable M17/ 

50 
50 

6-RG11 
181-00001 I/ 
62- AG1 44 
65 - R a 6 5  
159- O0001 
74 - R G2 1 3 
189-00001 I/ 
163- O0001 
75 - RG2 14 
190-00001 I/ 
164- O0001 
86-00001 
127-RG393 
1 74 - O000 1 
77-RG216 
191-00001 I/ 

0.4 PE X 
3 PE X 

75 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
75 
75 

0 .4  
1 
1 
0.4 

11 
11 

0.4 
0.4 

11 
0.4 
3 
3 

D i e l e c t r i c  

PE 
PE 
PTFE 
PTFE 
PTFE 
PE 
PE 
PE 
PE 
PE 
PE 
PTFE 
PTFE 
PTFE 
PE 
PE 

Group: X Xa Xb Xc Xd 

Category: A C, D C, D C C 

X X 
X X 
X X 
x *  
x x  
x x  
x x  
x x  
X X 
X X 
X X 
X 

X 
X X 
X 
X X 

* 
* 

* 

- 1/ This  cable i s  intended for  low smoke app l ica t ions .  

Cable M17/ 

74 - RG2 1 5 50 
189-00002 I/ I 50 

Group X I  

Category: 

PE 

- 1/ This  cable i s  in tended f o r  low smoke appl icat ions.  

Group X I I  

Cable M17/ 

78- RG217 
165 - O0001 
192-00001 I/ 

Category: A, C 
I 20 I F I D i e l e c t r i c  Group: XII I 

I/ This  cab le  i s  in tended f o r  low smoke appl icat ions.  
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Cable M17/ 20 

72-RC211 50 
161-00001 50 

MIL-PRF-390120 

APPENDIX B 

F D i e l e c t r i c  Group: X I I 1  

Category: A 

1 PTFE 
0.4 PTFE X 

Group X I V  

Cable M17/ 20  F D i e l e c t r i c  Group: X I V  

Category: A 

79 - RC2 18 50 1 PE 
166-00001 50 0.4 PE X 
195-00001 I/ 50  1 PE X 

Group X I V  

Group: X I V  

Category: A 

X 
X 

- 1/ These cables are intended for low smoke applications. 
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NOTES: 

D i e l e c t r i c  

mIL-PRF-39012D 9999906 2005487 031 

Groups: 

xv X V I  X V I I  X V I I I  X I X  

M I L - P R F - 3 9 0 1 2 D  

133-RG405 
133-00001 
133-00002 
133-00003 
133-00004 
133-00005 
133-00006 
133-00007 
133-00008 
133-00009 
133-00010 
133-00011 

APPENDIX B 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

T 

20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 

20 

130-RG402 
130-00001 
130- 00002 
130- 00003 
130- 00004 

2.18 
2.18 

2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 

2.18 

151-00001 
151-00002 

50 
50 ' 

154-00001 
154-00002 

50 
50 

1 

3.58 
3.58 
3.58 

3.58 
3.58 

20 3.58 
20 3.58 

3.58 

I 

PTFE 
PTFE 

PTFE 
PTFE 
PTFE 
PTFE 
PTFE 
PTFE 
PTFE 
PTFE 

X 
X 

PTFE 
PTFE 
PTFE 
PTFE 
PTFE 
PTFE 
PTFE 
PTFE 
PTFE 
PTFE 
PTFE 
PTFE 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

mn Inches 
0.86 .O34 
1.19 .O47 
2.18 .O86 
3.58 .141 
6.35 .250 

1. 20 denotes nominal impedance i n  ohms. 

2. F denotes the upper frequency l i m i t  i n  GHz.  For cables w i t h  0.4, the s t r u c t u r a l  r e t u r n  loss  and the 
power handl ing c a p a b i l i t y  a re  not spec i f ied .  

PE denotes a polyethylene d i e l e c t r i c .  

At tenuat ion i s  tes ted  on ly  a t  0.4 G H z .  

3. 

4. Dimensions are i n  m i l l i m e t e r s .  Inch-pound equivalents are given f o r  in fo rmat ion  on ly .  

5. * denotes p r e f e r r e d  cable. 

PTFE denotes a po ly te t ra f luoroe thy lene d i e l e c t r i c .  
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