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AUTOMOBILE, TRUCK, TRUCK-TRACTOR, 
TRAILER, AND MOTOR COACH WIRING­
SAE J1292 JUN80 
Report of the Electrical Equipment Committee, approved June 1980. 

[This SAE Recommended Practice combines, revises, and replaces two 
previous recommended practices: SAEJ555a and SAEJ556.] 

1. Scope-This SAE Recommended Practice covers the application of 
primary wiring distribution system harnesses to automotive, truck, and 
similar type vehicles. This is written principally for new vehicles but is 
also applicable to rewiring and service. It covers the areas of performance, 
operating integrity, efficiency, economy, uniformity, facility of manu· 
facturing, and service. This practice applies to wiring systems of less than 
50 V. 

2. General Section 
2.1 Definition-The systems of installation known as two wire or 

single wire are to be designated respectively as insulated-return and 
ground-return systems. Installations in which the frame and/or body of 
the vehicle are used as part of the return circuit are considered as ground­
return systems. 

2.2 Insulated Cable-All insulated cable shall conform to SAE Stand­
ards J1127 and J1128. 

2.2.1 Conductors 
2.2.1.1 All conductors are to be constructed in accordance with 

SAE J 1127 and J 1128 except when good engineering practice dictates 
special strand constructions. 

2.2.1.2 Conductor materials and stranding other than copper can be 
used if all applicable requirements for physical, electrical, and environ­
mental conditions are met as dictated by the end application. 

2.2.2 Conductor Insulation-Physical and dimensional values of con­
ductor insulation are to be in conformance with the requirements of 
SAE J 1127 and J 1128 except when good engineering practice. dictates 
special conductor insulations. 

2.3 Insulated Cable Application 
2.3.1 Select cable insulation in accordance with the vehicle's working 

environment. Consideration is given to physical and environmental factors 
such as flexing, heat, cold, bend, oil and fuel contact, dielectric, abrasion, 
short circuit, and pinch resistance among others. 

Note-Most vehicle working environments permit the use of a thermo­
plastic insulated, SAE type GPT, general purpose cable. A cable of this 
type is generally used in static (non-flexing) applications when nominal 
abrasion, heat, cold, oil, dielectric, short circuit, and pinch resistance 
properties are desired. 

2.3.2 Where vehicle working environments for cable require additional 
physical and environmental characteristics, upgraded insulations such as 
SAE types HDT, GPB, HDB, STS, ms, and SXL shall be used as the 
severity of the applications dictate. 

2.3.3 Specific continuous duty temperature limitations for each SAE 
cable type shall be observed. The total of the ambient temperature plus 
cable temperature rise, due to current flow, should not exceed the con­
tinuous duty guideline temperatures as shown in Table 1, unless extensive 
testing and/or evaluation has indicated that higher temperatures can be 
tolerated. 

SAE Cable (Ref. SAE J1128) 

Type GPT, HOT, GPB, HOB 
Type STS, HTS 
Type SXL 

TABLE 1 

Temperaturea 

194° F ( 90°C) 
221°F (105°C) 
275°F (135°C) 

aRecommended maximum continuous duty temperature-(ambient plus 
rise). 

In addition, the maximum continuous duty temperature rating for any 
wire insulation shall be determined by an accelerated aging test conducted 
in accordance with ASTM D573, with the samples of insulation being re­
moved from the finished wire and aged 168 h. The test temperature shall 
be 30° F (17°C) above the intended rated temperature. Tensile strength 
after aging shall be not less than 80% of the original tensile strength. The 
elongation after aging shall be at least 50% of the original elongation. 

Note-Heavier conductors may be required to protect the carrying of 
current in wire bundles when all conductors are carrying maximum 
current. Temperature rise tests of the conductor bundle should be run to 
determine the proper conductor size and insulation. 

Resistance wire low tension cable may be used to limit the voltage 
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applied to electrical devices. Since the nature of the wire is to limit the 
voltage applied to electrical devices, the distance of the device from the 
power source and the current demand of the device will determine the 
materials used. Because every application is different, no materials, con­
ducting or insulating, can be specifically described as standard; thus the 
conductor and insulating materials must be carefully chosen for each appli­
cation by the design engineer. It is desirable to identify resistance wire by 
printing the words resistance wire on the conductor. 

Extreme care shall be used by the design engineer in choosing resistance 
wire as a conducting material to satisfy the current demand of the device 
and not create a temperature rise in the conductor that would deteriorate 
the insulating material even though the device is left on continuously. 

Circuits using resistance wire shall be carefully placed in the vehicle so 
that their temperature rise will not create a hazard to, or malfunction of 
any part of the vehicle. A general design guide would be that the con­
ductor be required to dissipate no more than 5 W per insulated conductor 
foot. 

2.3.4 Fusible Links-A special section of low tension cable designed to 
open circuit when subjected to an extreme current overload shall conform 
to SAEJ156. 

2.3.5 It is desirable to color code each conductor in an electrical circuit 
to facilitate manufacture and service of a wire assembly. It is further de­
sirable for all motor vehicle manufacturers to assign and use similar color 
code identifications for commonly used electrical circuits to promote ease 
of circuit analysis in service among the various manufacturers. 

2.3.5.1 When feasible, each circuit shall conform to a recommended 
color code by category of equipment as shown in Table 2. Otherwise, the 
color code may be a solid color (basic) and/or a basic color with secondary 
color stripes, dots, or hashes. 

TABLE 2-CIRCUIT COLOR CODE­
BASIC CIRCUITS (AUTOMOTIVE ONL V) 

Function 

Left rear stop and turn 
Right rear stop and turn 
Auxiliary 
Tail, side marker, license 
Ground 

Color 

Vellow 
Dark Green 
Blue 
Brown 
White 

Note-The above code is identical to the color code adopted for auto­
motive type trailers'-SAE Ja95. 

2.3.5.2 Secondary color markings to be applied as to be visible 
throughout the entire length of the wire, or at each end of a lead. 

2.3.5.3 Color combinations for special circuits not shown on Table 2 
are to be selected by the user. As special circuit functions become stand­
ard with manufacturers, they shall be added to the recommended Color 
Code by category and shown in Table 2. 

Note-It is desirable for the wire of anyone circuit to be of uniform 
color code throughout the circuit regardless of the number of connections. 
A circuit is assumed to be continuous until it can be interrupted by a relay 
or switch contacts, or when it reaches a load (SUCh as, bulbs, motors, etc.). 
Fusible links may differ in color from the circuits they are protecting as it 
could be advantageous to identify fusible link wire gauge size by insulation 
color. 

2.3.5.4 Each circuit in the same wire assembly shall be distinguished 
from one another in some manner such as color code, or some substantial 
difference in insulation diameter (that is, two or more gauge sizes). 

2.4 Conductor Termination 
2.4.1 All stranded conductor stripped ends are to be fitted with termi­

nals (exception-splices). Solid, precisely shaped conductors whose ends 
are the termination shall not have this fitting. 

2.4.2 All terminal attachments to conductors shall conform with the 
physical and electrical performance requirements of SAEJ163. 

2.4_3 As a general practice, all terminations have integral and functional 
insulation grips, except where other secondary applications preclude their 
use. Special applications without insulation grips may be employed where 
other means of relieving strain are provided. 

2.4.4 A terminal shall be attached to a conductor by a simple mechanical 
crimp-type process that will conform to the intent of paragraph 2.4.2. For 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
29

2_
19

80
06

https://saenorm.com/api/?name=89e4073d917e0ec02796e179a05892cc


2 

maximum reliability and surety of connection, the crimp may also be 
soldered, swaged, brazed, or welded in a workmanlike manner. Care shall 
be taken to minimize wicking of solder in a stranded wire to avoid impair­
ment of the strain relief or cable flexing. 

2.4.5 Circuit Grounding-Ground terminal lugs shall be solder dipped, 
cadmium, tin, or zinc plated. Ground terminals shall be accessible for 
service. A serrated paint cutting terminal may be utilized to make proper 
contact on painted surfaces. Ground terminal devices shall be cadmh:.m, 
tin, or zinc plated. In special cases, plating may not be required for lugs 
and/or attaching devices. 

Ground return connections shall be made ,to the vehicle structure, frame, 
or engine. In cases where the engine or body is mounted on rubber or 
other insulation, proper ground shall be provided. 

2.4.6 Terminations used shall comply with the requirements of SAE 
)561, ring and spade types; SAE )858, blade type; and SAE)928, pin and 
receptacle type. Secondary applications will dictate the use of special ter­
minations for special use or application. 

Note-Terminations may be plated with a conductive and corrosion resis­
tant material such as tin or silver to upgrade the current carrying capacity 
and to improve their resistance to corrosion. 

2.5 Conductor Splicing 
2.5.1 Conductors shall be mechanically crimped, soldered, swaged, 

brazed, or welded with other conductors to form a wire splice. All wire 
splices shall conform with the electrical specifications for splices per 
SAE)163. 

2.5.2 Splices shall be mechanically secure to withstand all fabrication in­
stallation and vehicle environment abuse. The splice must be insulated. 

2.6 Terminal and Connector Function 
2.6.1 Single terminations shall be used only where there is no possibility 

of misconnections in assembly or service except when special applications 
may require otherwise. 

2.6.2 Multiple terminal connect-disconnect connector bodies shall be 
used at all points where two or more conductors are terminated and where 
there is a possibility of misconnection in fabrication, assembly, or service; 
secondary applications may require a deviation from this practice. 

2.6.3 All connections shall be designed to maintain surety of connec­
tions while subjected to vibration, shock, and the extreme temperatures 
that are normal environmental conditions for motor vehicles. Surety may 
be accomplished by employing the use of integral-molded lock devices, 
terminal to terminal interferences (detents), secondary locking clips, or 
attaching devices. 

2.6.4 All multiple connect-disconnect connector bodies shall be polar­
ized to prevent incorrect assembly unless circuitry permits use of a non­
polarized connector. 

2.6.5 Connections shall be located in clean, dry areas when possible. 
Connections shall be designed to maintain circuit integrity regardless of 
environmental conditions (such as, high humidity, road splash, rain, drain­
age, earth particles, fuels, lubricants, high and low temperatures, and 
solvent). 

2.7 Conductor Grouping 
2.7.1 Conductors are to be grouped together into multiple conductor 

assemblies whenever possible. 
2.7.2 The number of wiring assemblies and electrical connections per 

vehicle shall be kept to a minimum with overlay or option wiring used 
only when justified by the economics of fabrication, vehicle installation, 
and service. 

2.8 Wire Assembly Construction 
2.8.1 Conductors are to be grouped, where practical, in cable or harness 

form. 
Note-Suitable material such as braided cotton, braided paper and 

cotton, braided vinyl/nylon, flexible plastic conduit, friction or thermo­
plastic tape, extruded rubber and thermoplastic jackets, or woven loom 
may be used to form the assembly. 

2.8.2 Wiring harness covering shall be adequate to protect the harness in 
the vehicle routing environment and shall furnish protection during all 
phases of vehicle assembly and operation. 

Note-A general guideline to be used in the selection of coverings is speci­
fied in Table 3. 

2.9 Wire Assembly Installation and Protection 
2.9.1 Wiring and related devices shall be installed in a workmanlike man­

ner, mechanically and electrically secure. Devices, lamps, and so forth, re­
quiring periodic service shall be serviceable and accessible by providing 
wire length sufficient to reasonably accomplish this. 

2.9.2 In general, wire routing shall be such that maximum protection is 
provided by the vehicle sheet metal and structural components. Smooth 
protective channels especially designed for wiring and built into the 

2 

3 

4 

5 

TABLE 3 

Wire Harness Covering 

Vinyl Plastic Tape-
0.007 in (0.18 mm) 

Friction Tape, Cotton 
and Kraft Paper Braid 

Vinyl/Nylon Braid 

Non-Metallic Loom 
(Woven Asphalt, Im­
pregnated Loom, Ex­
truded Vinyl Plastic 
or Elastomeric Tubing) 

Rigid and Flexible 
Conduit 

General Application 

Primarily used for grouping cables 
into wire harnesses. Wiring not 
subject to damage from scuffing 
or scrubbing on rough metal 
edges. 

Generally optional; improved 
scuff and scrub resistance. 

Improved abrasion resistance. 

Improved scuff and abrasion 
resistance. 

For maximum abrasion resistance 
and/or positive positioning for 
clearance to moving or heated 
vehicle components. 

vehicle body structure should be used when practicable. Avoid areas of 
excessive heat, vibration, and abrasion. 

Note-Extra protection (such as, braid, loom, conduit, etc.) should be 
provided when these areas cannot be avoided (ref. Table 3). 

2.9.3 All parts of the electrical system shall be adequately protected 
against corrosion. 

2.9.4 If significant vibration levels exist, the edges of all metal members 
through which cables and harnesses pass shall be deburred, flanged, rolled, 
or bushed with suitable grommets. Suitable tubing or conduit over cables 
may be substituted for grommets if properly secured. Clips for retaining 
cables and harnesses shall be securely attached to body or frame member 
and cable or harness. Clips also assist in locating and routing at assembly. 

2.9.5 Wiring shall be located to afford protection from road splash, 
stones, abrasion, grease, oil, and fuel. Wiring exposed to such conditions 
shall be further protected by either, or a combination of, the use of heavy 

wall thermoplastic insulated cable, (see SAE Standard) 1128, Low Tension 
Primary Cable) additional tape application, plastic sleeving or conduit, non· 
metallic loom, metallic or other suitable shielding or covering. 

2.9.6 Where cables must flex between moving parts, the last supporting 
clip shall be securely mounted and secure the cable in a permanent man­
ner. 

2.9.7 Wiring fasteners shall be non-conductive unless the wiring or 
fastener involved is provided with extra heavy outer covering such as non­
metallic conduit, tape, or dip. 

Note-Overlay or option wiring should be routed in the same fasteners 
with standard wiring where practical, or should be fastened to the stand­
ard wiring with plastic straps or other mechanical means. 

2.9.8 Electrical apparatus with integral wiring shall be supplied with 
grommets or other suitable mechanical fasteners for strain relief. 

2.10 Wiring Overload Protective Devices 
2.10.1 The current to all low-tension circuits, except starting motor and 

ignition circuits, shall pass through short circuit protective devices con­
nected to the battery feed side of switches. Head light systems shall be 
independently protected. Circuit protection shall be accomplished by 
utilizing fuses, circuit breakers, or fusible links which conform to SAE 
standards. 

2.10.2 The protective device shall be selected to prevent wire damage 
when SUbjected to extreme current overload. 

2.10.2.1 Fuses-Fuse sizes shall be selected using guidelines presented 
in S:\E )554, Electric Fuses. 

2.10.2.2 Circuit Breakers-Fail-safe automatic reset circuit breakers 
shall be employed when it is necessary to quickly re-establish circuit con­
tinuity when that portion of the wiring has been subjected to an overload 
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