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FOREWORD  
 
1. This handbook is approved for use by all Departments and Agencies of the Department of 
Defense (DoD).  
 
2. This handbook is for guidance only. This handbook cannot be cited as a requirement. If it is, 
the contractor does not have to comply.  
 
3. This handbook is a guide for the selection of aerospace servicing tools for electronic contacts 
and connectors. This handbook provides information on the most common electrical connector 
and contact configurations employed on military applications. It provides available service tool 
selection and configuration information. The opportunity to focus on a single document results in 
substantial savings to the Government. The source data for this handbook is the applicable 
connector, contact and tool specifications. As specifications and data evolve, and are updated, 
there will be conflicts/disagreements. In case of conflict between the aircraft/platform-specific 
maintenance manual, specifications and this handbook, the platform specific manual and/or 
specifications will take precedence. Not all possible electrical wiring interconnect systems 
(EWIS) connector or configurations have been addressed.  

 
4. This handbook was prepared by and is regularly updated through the cooperative efforts of 
Government and industry.  
 
5. Comments, suggestions, questions or additional information on this document should be 
addressed to: Naval Air Systems Command (Naval Air Warfare Center Aircraft Division 
Lakehurst), Code 4.1.2, Route 547, Mail Stop 120-3,  Joint Base MDL, NJ 08733-5100 or by 
email to michael.sikora@navy.mil.  Since contact information can change, you may want to 
verify the currency of this address information using the ASSIST online database at 
http://quicksearch.dla.mil.  The technical content contained in this handbook has been provided 
by NAVAIR Wiring Systems Branch AIR 4.4.5.3 (48298 Shaw Road Bldg. 1461, Patuxent 
River, MD 20670-1161) and through the Joint Service Wiring Action Group (JSWAG) email: 
jswag@navy.mil; web site: http://www.navair.navy.mil/jswag.  
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1. SCOPE 
 

1.1 Scope.  This handbook is for guidance only.  This handbook cannot be cited as a 
requirement.  If it is, the contractor does not have to comply.  This handbook consists of the 
following: 

 
a. Guides for the selection of servicing tools for contacts for electrical and coaxial/radio 

frequency connectors for use on maintenance of Department of Defense equipment. 
 
b. Selected standard electrical contacts and servicing tools for use in the design and 

manufacture of Department of Defense equipment under the jurisdiction of the Department of 
Defense. 

 
c. Guidance on electrical component selection and EWIS design considerations.     

 
2. APPLICABLE DOCUMENTS 
 

2.1 General. The documents listed below are not necessarily all of the documents referenced 
herein, but are those needed to understand the information provided by this handbook. 

 
2.2 Government documents. 
 
2.2.1 Specifications and standards.  The following specifications, standards, and handbooks 

form a part of this document to the extent specified herein. 
 
DEPARTMENT OF DEFENSE SPECIFICATIONS 
 

  MIL-DTL-22520  -  Crimping Tools, Wire Termination, General 
  Specification for 
 
  MIL-C-22520/23 - Crimping Tools, Terminal, Hand or Power Actuated, Wire 
    Termination, Pneumatic Tool for Wire Barrel Sizes 0000 
    Through 8 

 
 MIL-PRF-39012 - Connectors, Coaxial, Radio Frequency, General 

Specification for 
 
DEPARTMENT OF DEFENSE STANDARDS 
 

 MIL-STD-889   - Dissimilar Metals 
 

(Copies of military documents are available online at http://quicksearch.dla.mil/.) 
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2.3 Non-Government publications. The following documents form a part of this document to 
the extent specified herein. 

  
SOCIETY OF AUTOMOTIVE ENGINEERS (SAE) INTERNATIONAL 
 

 SAE AS5419   -  Cable, Thermocouple Extension, Shielded and Unshielded 
 SAE AS39029  -  Contacts, Electrical Connector, General Specification for 

(DoD adopted) 
 SAE AS39029/10  - Contacts, Electrical Connector, Socket, Crimp Removable, 

Thermocouple, (for MIL-C-26482 Series 2, MIL-C-81703 
Series 3, MIL-C-83723 Series 3, and MIL-C-83733 
Connectors) (DoD adopted) 

 SAE AS39029/32  - Contacts, Electrical Connector, Socket, Crimp Removable, 
(for MIL-C-26482 Series 1, MIL-C-26500 and  
MIL-C-26518 Connectors) (DoD adopted) 

 SAE AS39029/86  - Contacts, Electrical Connector, Socket, Crimp Removable, 
Thermocouple (for MIL-C-5015 MS3450 Series and  
MIL-C-83723 Series II Connectors) (DoD adopted)  

 SAE AS50881  -  Wiring, Aerospace Vehicle (DoD adopted) 
 
(Copies of SAE International documents are available online at www.sae.org.) 
 
3. DEFINITIONS AND ACRONYMS 
 
 3.1.1 Basic identification number (BIN). Each electrical contact is identified by a non-
significant, but distinctive three digit number indicating the BIN code as specified on the 
applicable specification sheet. Each digit corresponds to a color stripe/band painted on the 
conductor/wire end of the contact.  
 
 3.1.2 Cognizant Engineering Authority (CEA). The assigned individual with the platform or 
weapon system-specific engineering authority to exceed or amend the requirements in this or 
other specified publications. 
 
 3.1.3 Coaxial contact. A contact having two conducting surfaces, a center contact, and a 
coaxially placed sleeve. 
 
 3.1.4 Conductor barrel.  The section of the terminal or splice or contact that accommodates 
the stripped conductor/wire. 
 
 3.1.5 Contact. The conductive element in a connector that makes actual contact for the 
purpose of transferring electrical energy. 
 
 3.1.6 Contact size. An assigned number denoting the size of the contact engaging end. 
 
 3.1.7 Crimp.  The physical compression of a contact barrel around a conductor in order to 
make an electrical connection.   
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 3.1.8 Crimping. A pressure method of mechanically securing a terminal, splice, or contact to a 
conductor. 
 
 3.1.9 Crimping dies. Portion of the crimping tool that shapes the crimp. 
 
 3.1.10 Crimping tool. Mechanism used for crimping. 
 
 3.1.11 Extraction tool. A device used for removing removable contacts from a connector. A 
device used for removing taper pins from taper pin receptacles. 
 
 3.1.12 Head assembly. A positioner designed to attach to a crimping tool in place of a turret 
head. 
 
 3.1.13 Indenter. The part of a crimping die, usually the moving part, that indents or 
compresses the contact barrel. 
 
 3.1.14 Installing tool. A device used to install contacts into a connector. A device is used to 
install taper pins into taper pin receptacles. 
 
 3.1.15 Insulation barrel.  The section of the terminal, splice, or contact that accommodates the 
conductor insulation.  
 
 3.1.16 Locator.  Device for positioning terminals, splices, or contacts into crimping dies, 
positioner, or turret heads. 
 
 3.1.17 Passive Inter-Modulation (PIM). PIM is a form of intermodulation distortion that can 
occur in a variety of areas from coaxial connectors to cables, particularly in any joint where 
dissimilar metals are employed.  
 
 3.1.18 Pin contact. A contact having an engagement end that enters the socket contact. 
 
 3.1.19 Positioner.  Device that is attached to a crimping tool and locates the contact in the 
correct location. 
 
 3.1.20 Power contact.  Type of contact used in multi-contact connectors to support the flow of 
rated current. 
 
 3.1.21 Removal tool. A device used to remove a contact from a connector. A device used to 
remove a taper pin from a taper pin receptacle. 
 
 3.1.22 Shielded contact. A contact that carries alternating current and is shielded from 
unwanted signals (RFI and EMI). Generally these contacts are not impedance matched. 
 
 3.1.23 Socket contact. A contact having an engagement end that will accept entry of a pin 
contact. 
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 3.1.24 Turret head.  A device that is attached to a crimping tool which contains positioners. 
 
4. GENERAL GUIDANCE 
 

4.1 Application. The guidance contained herein is intended to assist the document user in the 
selection and use of servicing tools used for electric and radio frequency contacts, and 
connectors. Figure 1 depicts the relationship between: M39029 power contacts and appendix A, 
table A-I, M39029 shielded contacts and appendix B, tables B-I and B-II, and M39012 
connectors and appendix C, table C-I. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4.2 Service tool selection and document precedence. The source data for this handbook is the 

applicable connector, contact, and tool specifications. As specifications and data evolve and are 
updated, there is the potential for conflicts and disagreements.  In case of conflict between the 
aircraft/platform-specific maintenance manual, specifications, and this handbook, the platform 
specific manual and/or specifications will take precedence. Always employ the applicable 
technical order, manuals, instructions and specifications first. In case of conflict, contact the 
cognizant engineering authority (CEA) for guidance. 
 

4.3 Use of selection and application standards. When a selection and application standard is 
referenced in this handbook, the devices or parts selected should conform to the applicable 
military and/or commercial specifications referenced in the standard. 
 

4.4 General characteristics of contacts. The SAE AS39029 contacts described in this section 
are typically mechanically crimped. For some of the connectors, the contacts are solder or wrap-
post installed/terminated. Most common contact configurations include a mating pin and socket 
configurations. Contacts are typically manufactured from beryllium copper due to optimum 
electrical and mechanical properties. Beryllium is used as an alloying agent in producing 
beryllium copper; it is used on electrical contacts and springs in electrical contacts. Beryllium 
and its salts are toxic and should be handled with the greatest of care. Handling copper beryllium 
in solid form poses no special health risk. Like many industrial materials, beryllium-containing 
materials may pose a health risk if recommended safe handling practices are not followed. 
Inhalation of airborne beryllium may cause serious lung disorder in susceptible individuals. 
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4.4.1 Socket mating end.  The mating end of socket contacts is rounded or chamfered to direct 
and center the entry of the pin contact.  Mechanical pressure members assure contact pressure 
between mated pins and sockets.  The pressure member should be protected from probe damage, 
oversize pin and handling damage. 

 
4.4.2 Crimp termination.  The contact crimp barrel should be capable of being crimped with 

MIL-DTL-22520 crimping tools, unless otherwise specified in the applicable specification or 
manual. Wire barrel sizes 0, 4, and 8 should be capable of being crimped with the pneumatic tool 
MIL-DTL-22520/23 and crimping die and positioner. 

 
4.4.3 SAE AS39029 power contacts with servicing tool data.  These contacts are the 

conductive elements that establish the electrical connection between two halves of a connector in 
order to transmit signals and/or power. Table A-I indicates the typical standard military 
connector, lists the contacts, BIN code and appropriate tooling information for required crimper, 
positioner, insertion and extraction tools. Contacts consist of male pins that mate into female 
sockets. Pin contacts are exposed and should be used on the “load” side of the circuit. Socket 
contacts are recessed into the insert so that no conductive part of the contact is exposed; keeping 
the operator and electrical system protected from harm or short circuits.  See Appendix A for 
more information on specific contacts. 

 
4.4.4 SAE AS39029 shielded (coaxial, twinax, and quadrax) contacts with servicing tool data.  

These contacts are used in a wide range of military and aerospace connectors for radio frequency 
or microwave applications. Twinax and quadrax are high-speed differential impedance contacts 
used for advanced digital communications.  In tables B-I and B-II, next to each contact is 
appropriate tooling information for required crimper, positioner, insertion and extraction tools.  
See appendix B for more information. 

 
4.4.5 MIL-PRF-39012 shielded (coaxial, twinax, and quadrax) contacts with servicing tool 

data.  These contacts are used in a wide range of military and aerospace connectors for radio 
frequency or microwave applications. Twinax and quadrax are high-speed differential impedance 
contacts used for advanced digital communications.  In table C-I, next to each contact is 
appropriate tooling information for required crimper, positioner, insertion and extraction tools. 
See appendix C for more information. 

 
4.4.6 Thermocouple contacts.  All thermocouple contacts may contain special metal alloy 

contacts, which when paired produce the desired electromotive force (SAE AS5419). The 
resulting assembly will be identified within the military part number. The thermocouple contacts 
are made of the applicable metal alloy, the same as the wire to which they terminate, so as to 
maintain the design requirements for the application. Typical thermocouple contacts are listed in, 
but not limited to SAE AS39029/10, /32 and /86 detail specifications. Additional installation 
requirements and limitations for thermocouple contacts are specified in SAE AS50881. 

 
4.4.7 Basic Identification Number (BIN) color bands. Color bands are intended for 

identification of contacts before they are installed in the connector and prior to contact crimping 
(see figure 2). They are part of typical contact part numbers, such as: M39029/56-463, where 
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M39029/56 is a contact meeting the requirements of the contact in SAE AS39029/56, with a BIN 
code of 463, which can be identified visually by the color bands: yellow, blue, and orange. 

 
 
 

 
 
 
 
 
 
 
 
 
 
   

Color Code Color (Cont.) Code 
Black (BLK) 0 Green (GRN) 5 
Brown (BRN) 1 Blue (BLU) 6 
Red (RED) 2 Violet (VIO) 7 
Orange (ORN) 3 Gray (GRY) 8 
Yellow (YEL) 4 White (WHT) 9 
Example BIN Code: 463 = 
YELLOW (WIDE BAND) / BLUE / ORANGE 

 
FIGURE 2. Basic Identification Number (BIN) and corresponding color bands and codes. 

 
 
4.5 Contacts, crimp tools, positioning, installing and removal tools. For specific connector 

types, reference the appropriate specifications for the information on correct contacts, crimp 
tools, positioner, installation, extraction tools and settings. 

 
5.  DETAILED GUIDANCE 
 
Not applicable to this handbook. 
 
6. NOTES 
 
 6.1 Intended use. This document is intended to provide information on the selection and use of 
servicing tools used for electrical contacts and connectors used for maintenance of Department of 
Defense equipment. 
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6.2 Subject term (key word) listing. 
 

 Basic identification number (BIN)    
 Bushing 
 Crimp 
 Engagement 
 Localized finish 
 Mating 
 Overall finish 
 Pin 
 Resistance 
 Socket 
 Solder 
 Tensile 
 Underplate 
 Wire  
 Wire barrel
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SERVICE TOOL SELECTION FOR M39029 POWER AND THERMOCOUPLE 
APPLICATIONS 

 A.1 SCOPE 
 
 A.1.1 Scope. This appendix provides information on the selection of service tools used when 
repairing power, signal, and thermocouple connectors and contacts as part of the EWIS.  The 
information contained in this appendix is intended for guidance only. 
 
 A.2 APPLICABLE DOCUMENTS  
 
 A.2.1 Government documents. The documents listed below are those applicable to this 
appendix.  
  
  MIL-PRF-6106 -  Relays, Electromagnetic, General Specification for 

MIL-DTL-12883 -  Sockets and Accessories for Plug-In Electronic 
     Components, General Specification for 
MIL-DTL-12883/40 -  Sockets, Plug-in Electronic Components, for Relays,  

     4-Pole, 10 Amperes (MIL-PRF-6106, MIL-PRF-83536, 
     MIL-PRF-83726, and MS27709) 
  MIL-DTL-12883/41 -  Sockets, Plug-in Electronic Components, for Relays, 

2-Pole, 10 Amperes (MIL-R-6106 and MIL-R-83536) 
 MIL-DTL-12883/44 - Sockets, Plug-in Electronic Components, Socket for 

 Relays, 4-Pole, 5 Amperes (MIL-PRF-6106 and  
  MIL-PRF-83536)  
MIL-DTL-12883/45 - Sockets, Plug-In Electronic Components, for Relays, for  
  2-Pole, 5 Amperes (MIL-PRF-6106 and MIL-PRF-83536) 
MIL-DTL-12883/46 - Sockets, Plug-in Electronic Components, for Relays,  
  3-Pole, 10 Amperes (MIL-PRF-6106 and MIL-PRF-83536)  
MIL-DTL-22520 - Crimping Tools, Wire Termination, General  

  Specification for 
  MIL-DTL-22992 - Connectors, Plugs and Receptacles, Electrical, Waterproof, 
  Quick Disconnect, Heavy Duty Type, General 

  Specification for 
MIL-DTL-24308 - Connectors, Electric, Rectangular, Nonenvironmental,  

  Miniature, Polarized Shell, Rack and Panel, General 
  Specification for   
MIL-DTL-26482 - Connectors, Electrical, (Circular, Miniature, Quick 

  Disconnect, Environment Resisting), Receptacles and 
  Plugs, General Specification for 
MIL-DTL-26500 - Connectors, General Purpose, Electrical, Miniature, 

  Circular, Environment Resisting, General Specification for  
  (Inactive for New Design) 
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MIL-DTL-26518 - Connectors, Electrical, Miniature, Rack and Panel,  
  Environment Resistant, 200 Degrees C Ambient 
  Temperature, General Specification for (Inactive for New 
  Design) 
 MIL-DTL-28748 - Connector, Plug and Receptacle, Rectangular, Rack and 
  Panel Solder Type and Crimp Type Contacts General 
  Specification for  
  MIL-DTL-28748/3 - Connectors, Electrical, Rectangular, Rack and Panel, Crimp 

Type Removable Pin Contacts, Sizes 16 and 20 
  MIL-DTL-28748/9 - Connectors, Electrical, Rectangular, Rack and Panel, 
 Polarized Center Jackscrew or Guidepin Style Crimp Type 
 Removable Pin Contacts, Size 16 
  MIL-DTL-28748/10 - Connectors, Electrical, Rectangular, Rack and Panel, 
 Polarized Center Jackscrew or Guidepin Style Crimp Type 

  Removable Socket Contacts, Size 16 
MIL-C-28748/13 - Connectors, Plug, Electrical, Rectangular, Rack and Panel, 

  Crimp Type Removable Pin Contacts, Size 22 
 MIL-DTL-28840 - Connectors, Electrical, Circular, Threaded, High Shock, 
  High Density, Shipboard, Class D, General  

  Specification for 
MIL-DTL-38999 - Connectors, Electrical, Circular, Miniature, High Density, 

  Quick Disconnect (Bayonet, Threaded, or Breech 
  Coupling), Environment Resistant with Crimp Removable 
  Contacts or Hermetically Sealed with Fixed, Solderable 

  Contacts General Specification for  
MIL-DTL-55302 - Connectors, Printed Circuit Subassembly and Accessories 
MIL-DTL-55302/68 - Connectors, Printed Circuit Subassembly and Accessories: 

  Socket, Receptacle, Electrical, Polarized (.090 Spacing) 
  Removable Crimp Contacts (Inactive for New Design) 
  MIL-DTL-55302/69 - Connectors, Printed Circuit Subassembly and Accessories: 

Pin Plug, Electrical, Polarized (.090 Spacing) Removable 
Crimp Contacts (Inactive for New Design) 

  MIL-DTL-55302/71 - Connectors, Printed Circuit Subassembly and Accessories,  
Socket Receptacle, Electrical, Polarized Composite Contact 
(.100 Spacing) (Inactive for New Design) 

  MIL-DTL-55302/72 - Connectors, Printed Circuit Subassembly and Accessories: 
 Socket Environmental Resistant, Receptacle, Electrical, 

Polarized (.150 Spacing), Removable Crimp Contacts 
(Inactive for New Design) 

  MIL-DTL-55302/75 - Connectors, Printed Circuit Subassembly and Accessories: 
Socket Receptacle, Electrical, Polarized (.100 Spacing), 
Removable Crimp Contacts (Inactive for New Design) 

  MIL-I-81969  - Installing and Removal Tools, Connector Electrical 
Contact, General Specification for 
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 MIL-DTL-83527 - Connectors, Plug and Receptacle, Electrical, Rectangular 
  Multiple Insert Type, Rack to Panel, Environment 
  Resisting, 150 Degrees C Total Continuous Operating  

  Temperature, General Specification for 
MIL-DTL-83723 - Connectors, Electrical, (Circular, Environment Resisting), 

  Receptacles and Plugs, General Specification for 
 MIL-DTL-83733 - Connectors, Electrical Miniature, Rectangular Type, Rack 
   to Panel, Environment Resisting, 200 Degrees C Total  
   Continuous Operating Temperature, General 
  Specification for  
 
(Copies of these documents are available online at http://quicksearch.dla.mil/.) 

 
 SOCIETY OF AUTOMOTIVE ENGINEERS (SAE) INTERNATIONAL 
 
 SAE AS29600 - Connectors, Electrical, Circular, Miniature, Composite, 
   High Density, Quick Coupling, Environment Resistant, 
   Removable Crimp Contacts Associated Hardware, General 
   Specification for (DoD adopted) 
 SAE AS39029  - Contacts, Electrical Connector, General Specification for 
     (DoD adopted) 
 SAE AS50151  - Connectors, Electrical, Circular Threaded, AN Type, 

General Specification for (DoD adopted) 
 SAE AS81511  - Connectors, Electrical, Circular, High Density, Quick 

Disconnect, Environment Resisting and Accessories, 
  General Specification for (DoD adopted) 
SAE AS81659 - Connectors, Electrical, Rectangular Crimp Contacts 
  General Specification for (DoD adopted) 
SAE AS81703 - Connectors, Electric, Circular, Miniature, Rack and Panel 

  or Push-Pull Coupling, Environment Resisting  
  (DoD adopted) 
SAE AS81714 - Terminal Junction System (TJS), Environment Resistant, 
  General Specification for (DoD adopted) 
SAE AS85028 - Connector, Electrical, Rectangular, Individual Contact 

  Sealing, Polarized Center Jackscrew, General Specification 
  For (DoD adopted)  
 
(Copies of these documents are available online at www.sae.org.) 

 
A.3 GUIDANCE 
 
 A.3.1 Tool selection.  Figure A-1 illustrates how the connector and contact data can be used 
to determine the correct insertion/removal tools (MIL-I-81969) and crimping tools (MIL-DTL-
22520).
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 A.3.2 Table A-I content.  This table lists the connector specification and part numbers in 
alpha-numeric order in the first column along with their corresponding power and thermocouple 
contacts. Also listed are the associated contacts, their size, and BIN code, crimp tool,  
positioner/locator/die, and setting. The information for the contact removal and installation tools 
and the unwired contact removal tool and separate replacement tip is also provided. 
 
 A.3.3 Information contained in table A-I for alternate, superseded, or obsolete tool or contact 
part numbers.   Alternate, superseded, or obsolete tool or contact part numbers designation is 
provided when available. This information is shown as the second number in the same block, in 
parentheses. If the block is empty, the applicable specification does not contain that information. 
Contact the cognizant engineering authority (CEA) for guidance. 
 
 A.3.4  Contact color code information.  Definitions/acronyms for contact color codes are 
given in appendix C, table C-IV. 
 

 
FIGURE A-1.  An illustration of the data in table A-I and how to use this information to find the 
                         tooling needed for connector repair. 
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NOTES: 

[1/] Note that this is a sole source tool/positioner. It is not qualified, but approved for this application. 
[2/] See slash sheet for additional wire sizes (with bushing requirements). 
[3/] Note that the slash sheet for this part number is cancelled. 
[4/] Note that these contacts are listed to avoid confusion with the use of BIN codes. These Defense Supply Center Columbus (DSCC) 
drawings (i.e., 62003 and 62004) do not form a part of AS39029. 
[5/] Note that BIN code 190 is for internal black box wiring and should not be used in airframe wiring. 
[6/] For M81969/30 unwired removal tools, there are kits that provide multiple tips along with the M81969/30-20 handle assembly.  
M81969/30-19 contains tips -21 thru -33. M81969/30-34 contains tips -21 thru -24. M81969/30-35 contains tips -25 thru -27. 
M81969/30-36 contains tips -28 thru -36. 
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SERVICE TOOL SELECTION FOR M39029 SHIELDED CONTACTS 

 
B.1 SCOPE 

 
 B.1.1 Scope. This appendix provides information on the selection of service tools used when 
working with M39029 shielded contacts as part of the EWIS.  The information contained in this 
appendix is intended for guidance only. 
 
 B.2 APPLICABLE DOCUMENTS  
 
 B.2.1 Government documents. The documents listed below are those applicable to this 
appendix. 
  
  MIL-DTL-22520 - Crimping Tools, Wire Termination, General  
  Specification for 
  MIL-DTL-26482 - Connectors, Electrical, Circular, Miniature, Quick 
  Disconnect, Environment (Resisting), Receptacles and 

  Plugs, General Specification for 
MIL-DTL-26500 - Connectors, General Purpose, Electrical, Miniature, 

  Circular, Environment Resisting, General Specification for  
  (Inactive for New Design) 
MIL-DTL-26518 - Connectors, Electrical, Miniature, Rack and Panel,  

  Environment Resistant, 200 Degrees C Ambient 
   Temperature, General Specification for (Inactive 
  for New Design) 
 MIL-DTL-28748 - Connector, Plug and Receptacle, Rectangular, Rack and 
  Panel Solder Type and Crimp Type Contacts General 
  Specification for  
  MIL-DTL-28748/9 - Connectors, Electrical, Rectangular, Rack and Panel, 
 Polarized Center Jackscrew or Guidepin Style Crimp Type 
 Removable Pin Contacts, Size 16 
  MIL-DTL-28748/10 - Connectors, Electrical, Rectangular, Rack and Panel, 
 Polarized Center Jackscrew or Guidepin Style Crimp Type 

  Removable Socket Contacts, Size 16 
MIL-DTL-28840 - Connectors, Electrical, Circular, Threaded, High Shock, 

  High Density, Shipboard, Class D, General  
  Specification for 
MIL-DTL-38999 - Connectors, Electrical, Circular, Miniature, High Density, 

  Quick Disconnect (Bayonet, Threaded, or Breech 
  Coupling), Environment Resistant with Crimp Removable 
  Contacts or Hermetically Sealed with Fixed, Solderable 

  Contacts General Specification for  
MIL-I-81969 - Installing and Removal Tools, Connector Electrical 

Contact, General Specification for
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 MIL-DTL-83527 - Connectors, Plug and Receptacle, Electrical, Rectangular 
  Multiple Insert Type, Rack to Panel, Environment 
  Resisting, 150 Degrees C Total Continuous Operating  

  Temperature, General Specification for 
MIL-DTL-83723 - Connectors, Electrical, (Circular, Environment Resisting), 

  Receptacles and Plugs, General Specification for 
 MIL-DTL-83733 - Connectors, Electrical Miniature, Rectangular Type, Rack 
   to Panel, Environment Resisting, 200 Degrees C Total  
   Continuous Operating Temperature, General 
  Specification for  
 
(Copies of these documents are available online at http://quicksearch.dla.mil/.) 
 
SOCIETY OF AUTOMOTIVE ENGINEERS (SAE) INTERNATIONAL 
 
  SAE AS39029 - Contacts, Electrical Connector, General Specification for 
     (DoD adopted) 
  SAE AS81511  - Connectors, Electrical, Circular, High Density, Quick 

Disconnect, Environment Resisting and Accessories, 
  General Specification for (DoD adopted) 

  SAE AS81703 - Connectors, Electric, Circular, Miniature, Rack and Panel 
  or Push-Pull Coupling, Environment Resisting  

  (DoD adopted) 
 

(Copies of these documents are available online at http://www.sae.org/.) 
 
 B.3 GUIDANCE 
 
  B.3.1 Tool selection.  Figure B-1 illustrates how the connector and contact data can be used 
to determine the correct insertion and removal tools (MIL-I-81969) and crimping tools (MIL-
DTL-22520). Note that the tables B-I and B-II contain similar information as given on table A-I 
of Appendix A. Tables B-I and B-II have been separated so that the data presented can fit in a 
simple, legible format on each page. 
 
 B.3.2 Table B-I format.   This table lists the connector specification and part number in 
alpha-numeric order in the first column along with their corresponding shielded contacts. Also 
listed are the associated contacts, their size, and BIN code. 
 
 B.3.3 Table B-II format.  Table B-II lists the shielded contacts by part number in alpha-
numeric order in the first column along with their corresponding contact size, BIN code, crimp 
tool, positioner/locator/die, and setting (for both inner/center contact and outer shield 
termination. The information for the contact removal and installation tools and the unwired 
contact removal tool and separate replacement tip is also provided. 
 
 B.3.4 Information contained in tables B-I and B-II for alternate, superseded, or obsolete tool 
or contact part numbers.  Alternate, superseded, or obsolete tool or contact part number 
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designation is provided when available. It is shown as the second number in the same block, in 
parentheses. If the block is empty, the applicable specification did not contain that information. 
Contact the cognizant engineering authority (CEA) for guidance. 
 
 B.3.5  Contact color code information.  Definition/acronyms for contact color codes are 
given in Appendix C, table C-IV. 
 

 FIGURE B-1.  An illustration of the data in tables B-I and B-II and how to use this 
                              information to find the tooling needed for connector repair. 
 

Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com



MIL-HDBK-1646  
APPENDIX B 

TABLE B-I. Connector and contact information for shielded contacts - Continued. 
 

54 
 

NOTES: 

[1/] Note that this is a sole source tool/positioner. It is not qualified, but approved for this 
application. 
[2/] See slash sheet for additional wire sizes (with bushing requirements). 
[3/] Note that the slash sheet for this part number is cancelled. 
[4/] Note that these contacts are listed to avoid confusion with the use of BIN codes. These 
Defense Supply Center Columbus (DSCC) drawings (i.e., 62003 and 62004) do not form a part 
of AS39029. 
[5/] Note that BIN code 190 is for internal black box wiring and should not be used in airframe 
wiring. 
[6/] For M81969/30 unwired removal tools, there are kits that provide multiple tips along with 
the M81969/30-20 handle assembly.  M81969/30-19 contains tips -21 thru -33. M81969/30-34 
contains tips -21 thru -24. M81969/30-35 contains tips -25 thru -27. M81969/30-36 contains tips 
-28 thru -36. 
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NOTES: 

[1/] Note that this is a sole source tool/positioner. It is not qualified, but approved for this application. 
[2/] See slash sheet for additional wire sizes (with bushing requirements). 
[3/] Note that the slash sheet for this part number is cancelled. 
[4/] Note that these contacts are listed to avoid confusion with the use of BIN codes. These Defense Supply Center Columbus (DSCC) 
drawings (i.e., 62003 and 62004) do not form a part of AS39029. 
[5/] Note that BIN code 190 is for internal black box wiring and should not be used in airframe wiring. 
[6/] For M81969/30 unwired removal tools, there are kits that provide multiple tips along with the M81969/30-20 handle assembly.  
M81969/30-19 contains tips -21 thru -33. M81969/30-34 contains tips -21 thru -24. M81969/30-35 contains tips -25 thru -27. 
M81969/30-36contains tips -28 thru -36. 
 

 

Downloaded from http://www.everyspec.com



MIL-HDBK-1646  
APPENDIX C 

 

60 
 

 

SERVICE TOOL SELECTION FOR M39012 RADIO FREQUENCY, COAXIAL 
CONTACTS/CONNECTORS 

 
 C.1 SCOPE 
 
 C.1.2 Scope. This appendix provides information on the selection of service tools when 
repairing M39012 Radio Frequency (RF) coaxial/contacts/connectors and the associated service 
tools used in the EWIS.  The information in this appendix is intended for guidance only.  
  
 C.2  APPLICABLE DOCUMENTS  
 
 C.2.1 Government documents. The documents listed below are those applicable to this 
appendix.  
  
  MIL-DTL-22520 - Crimping Tools, Wire Termination, General  
  Specification for 
  MIL-PRF-39012 - Connectors, Plugs and Receptacles, Electrical, Waterproof, 
  Quick Disconnect, Heavy Duty Type, General 

  Specification for 
MIL-I-81969 - Installing and Removal Tools, Connector Electrical 

Contact, General Specification for 
  
(Copies of these documents are available online at  http://quicksearch.dla.mil/.) 
 
 C.3 GUIDANCE 
 
 C.3.1 Tool selection and connector information. Figure C-1 illustrates how the connector and 
contact data can be used to determine the correct crimping tools (see MIL-DTL-22520). Tables 
C-I, C-II, C-III, C-IV contain information on M39012 connector characteristics and tool 
selection. 
 
 C.3.2 Table C-I content.   Information given in table C-I includes data on the tooling required 
for center contact termination, shield contact termination, and strip length. 
 
 C.3.3 Table C-II content.  Table C-II provides information on the different plating options 
used on MIL-PRF-39012 connectors. 

  C.3.4  Table C-III content.  Table C-III gives information regarding compatible cable groups 
used with MIL-PRF-39012 connectors. 

 C.3.5  Table C-IV content.  Contact color code information is given in table C-IV. 

 C.3.6 Information contained in table C-I for alternate, superseded, or obsolete tool or contact 
part numbers.  Alternate, superseded, or obsolete tool or contact part number designation is 
provided when available. It is shown as the second number in the same block, in parentheses. If 
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the block is empty, the applicable specification did not contain that information. Contact the 
cognizant engineering authority (CEA) for guidance. 
 

 
FIGURE C-1.  An illustration of the data in table C-I and how to use this information to find the 
                         tooling needed for connector repair. 
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NOTES: 
 
[1/] Replace "X" with available plating type from adjacent column. Refer to Table C-II for plating options. 
[2/] Only connectors with compatible materials should be mated to avoid dissimilar metal problems. Nickel-plated bodies are not for 
use in applications where passive intermodulation generation (PIM) may be a concern. If available, silver is the preferred plating 
option. 
[3/] Connector "P" represents pin, "S" represents socket, "N" represents no contact, "--" represents PCB mount. 
[4/] Connector configurations; "S" represents straight, "R" represents right angle. 
[5/] Connector coupling; "T" represents threaded, "B" represents bayonet. 
[6/] Category B connectors are not field replaceable. They are for OEM use only and will not be stocked/procured by the government. 
Refer to "Part Number" column for preferred connector. 
[7/] Refer to table C-III for compatible cable specification detail sheet, or M17/X for additional information. 
[8/] Refer to table C-IV for contact color acronyms. 
[9/] The specification detail sheet for this part number is cancelled. 
[10/] Ensure the designated connector plating and compatible cable group are employed. Failure to employ designated connector/cable 
pairings will affect system performance. Multiple combinations are offered in subsequent rows. 
[11/] This connector has unique current/superseded connector pairings that cannot be substituted. Only the designated plating options 
are authorized. 
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GUIDANCE ON EWIS DESIGN AND COMPONENT SELECTION    
 

 D.1 SCOPE 
 
 D.1.1 Scope. This appendix provides guidance to users of this handbook on EWIS design and 
component selection. The information contained in this appendix is intended for guidance only.  
 
 D.2 APPLICABLE DOCUMENTS  
 
 D.2.1 Government documents. The document listed below is applicable to this appendix.  
  
  MIL-STD-889  - Dissimilar Metals  
  
(Copies of these documents are available online at  http://quicksearch.dla.mil/.) 
 
  D.3 GUIDANCE 
 
 D.3.1 Criteria for contact, connector, and tool selection.  When making design decisions 
regarding contact selection, the following criteria should be considered: 
  

a.  The contact/connectors/tools should be the best type available for aerospace use in     
                 military equipment. 
 b.  Coordinated Department of Defense or commercial source specifications should be   
                 available. 
 c.  Contacts, connectors, and tools should be qualified and approved. 
 d.  Contact/connectors/tools with established reliability should be used.  
 
 D.3.1.1 Choice of contact types.  The variety of contact types used in any particular 
equipment should be the minimum necessary to obtain satisfactory performance. 
 
 D.3.1.2 Choice of servicing tools.  The variety of tooling used, should be the minimum 
necessary to obtain satisfactory performance.  Where more than one type of tool can be used in a 
given application, consideration should be given to qualification status, cost, availability, and 
human factors. In tables A-I, B-I. B-II and C-I, the preferred tool is listed first. If a second choice 
is listed in parentheses, it is provided as the alternate or superseded option. On limited occasions 
the only tool available is the commercial version.  
 
 D.3.1.3 Qualified sources.  After a preliminary selection of the desired contact and tooling 
has been made, reference should be made to the applicable qualified products list for listing of 
qualified sources. The Qualified Products List (QPL) is available at: 
http://www.navair.navy.mil/qpl/ and the Qualified Products Database (QPD) at: 
http://qpldocs.dla.mil/default.aspx 
 
 D.3.1.4 Reliability.  Where quantitative reliability requirements specified as part of the 
equipment requirements are such that the use of parts with established reliability is dictated, such 
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parts should be selected from approved, qualified parts lists with established reliability 
specification requirements. 
 

D.3.1.5 Dissimilar metals and compatible couples. Dissimilar metals and compatible couples 
are defined in MIL-STD-889. Dissimilar metals should not be used in intimate contact unless 
suitably protected against electrolytic or galvanic corrosion. Because of the seriousness of 
galvanic corrosion, every effort should be made to avoid the use of dissimilar metals, to exclude 
moisture or other electrolyte from the system and to protect metal surfaces in the contact area. 
When mixing materials and platings, at the interface of a receptacle, plug, and backshell, the 
engineer needs to consider what kind of galvanic activity is occurring. The use of dissimilar 
metals in contact with each other which tend toward active galvanic corrosion (particularly brass, 
copper, or steel used in contact with aluminum or aluminum alloy), is not acceptable. However, 
metal plating of dissimilar base metals to provide similar or suitable abutting surfaces is 
permitted. The use of dissimilar metals separated by a suitable insulating material is also 
permitted. It must be recognized that humidity and moisture controlled environments can be 
assured only by hermetically sealed compartments or containers in which moisture vapor content 
has been adequately reduced so no galvanic corrosion can occur. Due to the fact that 
hermetically sealed compartments can be compromised, the usage of one should take into 
account the cost of latent defects. 

 
D.3.1.6 Service life of electrical interconnections. The service life of electrical 

interconnections is affected by factors like: residual contact force, vibration, extreme 
temperatures/cycles, and corrosion. The time-to-failure depends on the connection technology 
and configuration, materials, and on the connector service environment. It can vary widely from 
hours to tens of years. Please note that the primary cause of connector/contact failure is always 
preceded by a significant increase in contact resistance at the electrical interfaces. Contact 
resistance originates from the fundamental property of electrical junctions and the area of 
metallic contact, which is generally very small. Degradation stems from a large decrease in this 
small area of contact due to the synergistic action of failure-inducing mechanisms as mentioned 
above. 
 
 D.3.1.7 Passive Inter-Modulation (PIM). PIM is a form of intermodulation distortion which 
can occur in a variety of areas from coaxial connectors to cables, particularly in any joint where 
dissimilar metals are employed. PIM can produce interference, and this can sometimes hide the 
wanted signal. Accordingly it is often necessary to try to remove the element that generates the 
passive intermodulation so that interference generated can be removed. PIM can occur even 
when no active components are present. 
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CONCLUDING MATERIAL 
 
Custodians:    Preparing activity: 
  Army – CR       Navy - AS 
  Navy – AS    (Project 5120-2016-008) 
  Air Force – 85 
  DLA – CC 
 
Review activities: 
  Army – AR, AT, AV, CR4, MI 
  Navy – EC, MC, OS, SH 
  Air Force – 11, 19 
   
 
NOTE:  The activities listed above were interested in this document as of the date of this 
document.  Since organizations and responsibilities can change, you should verify the currency 
of the information above using the ASSIST Online database at  https://assist.dla.mil. 
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