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An American National Standard

(R) Seven Conductor Electrical Connector for Truck-Trailer Jumper Cable

Foreword—This Document has also changed to comply with the new SAE Technical Standards'Board format.

The seven condyctor electrical connector is the electrical interface between highway tracters and|trailers. The use
of this connector|makes it possible to pull any trailer with any tractor without the use of'adapters.

This connector i§ comparable to only one unit currently being considered as an ISO Standard. |[In addition to the
seven conductor|unit, ISO is considering twelve, thirteen, and fifteen conductar units. All of thesel may be included
in any I1ISO Stanflard which will require a number of adapters to achieve Wniversal compatibility of tractors and
trailers.

1. Scope—Thig SAE Standard provides the minimum requirements for the jumper cable plug gnd receptacle for
the truck-trailer jumper cable system. It includes the test procedures, design, and performange requirements.

2. References

2.1 Applicable Publications—The following publications form a part of this specification to thg extent specified
herein. Unless otherwise indicated, the latest,issue of the publications shall apply.

2.1.1 SAE PusLIcATION—AVvailable from SAE;400 Commonwealth Drive, Warrendale, PA 1509¢-0001
SAE J1067—Seven ConductoriJacketed Cable for Truck-Trailer Connections
2.1.2 ASTM PugLIcaTION—AVailable-from ASTM, 100 Barr Harbor Drive, West Conshohocken, RA 19428-2959.
ASTM B|117-94—Standard Method of Salt Spray (Fog) Testing
3. Definitions

3.1 Receptacle|The receptacle consists of the connector socket, its housing, and a cover which latches the
cable plug in place. The socket contains the male contacts. See Figures 1 and 2.

3.2 Cable Plug—The cable plug is part of the jumper cable assembly. The cable plug contains the female
contacts. See Figure 3.

3.3 Coupling Cycle—Coupling and uncoupling the plug and receptacle is one coupling cycle.

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

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

TO PLACE A DOCUMENT ORDER; (724) 776-4970 FAX: (724) 776-0790
SAE WEB ADDRESS http://www.sae.org

Copyright 1998 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.
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FIGURE 1—RECEPTACLE SOCKET
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FIGURE 2—ALTERNATE CONSTRUCTION RECEPTACLE SOCKET
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FIGURE 3—CABLE PLUG
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Identification Code Designation—Devices conforming to this document shall be identified with the
manufacturer's identification, model or part number, and shall be identified with SAE J560 and the revision

ear) of the document to which the device conforms. For example:

XYZ Corp.
9999
SAE J560
May 1998

Technical Requirements

ent and Instrumentation

HipoT—Capable of detecting leakage currgnts of 0.5 mA at 500 VAC.

SuppLY—The power supply shall be capable of supplying the continueus)cu
tests.

—A d-c voltmeter with an input resistance greater than 1000 W\/~and with a re
bd. To achieve this resolution, the full-scale deflection shall be appropriate to thg
being tested.

pter having at least a 3-1/2-digit readout with an accuracy of +1% plus one digit
readings.

LA d-c ammeter shall be used for current meaStirements. The meter range re

ER—A d-c ammeter shall be used for cufrent measurements. The meter rang

Lires

ROP—The test is to-he*conducted in a draft-free room maintained at an ambie
C.

Connect a1000 to 2000 mm long SAE J1067 type cable to the receptacle terminals
to 2000 mnylong SAE J1067 type cable to the cable plug terminals.
Mate the cable plug and receptacle.

rs without Circuit Breakers

rrent required to

psolution of 0.1 V
e voltage rating of

is recommended

psolution shall be

e resolution shall

Nt temperature of

and another 1000

Connect a power supply to the two cable ends in such a way that it applies 35 A to each circuit having

a 4.75 mm (0.188 in) diameter terminal and 70 A to the circuit having a 6.35 mm (0.25 in) diameter

4,
(month and y
5.
5.1 Test Equipm
5.1.1 THE POWEH
perform all
5.1.2 VOLTMETER
shall be us
the system
A digital m
for millivolt
5.1.3 AMMETER—
0.1 A.
5.1.4 MILLIAMME]
be 1.0 mA.
5.1.5
5.2 Test Proced
5.2.1 VOLTAGE D
25°C+5°
5.2.1.1 Connect
a.
b.
c.
termi
d. Turn
e.
least
5.2.1.2
a.
b.

nal.
on power supply and wait 5 min for the circuits to stabilize.

25 mm (1 in) from the terminal.

Connectors with Circuit Breakers

Same asin5.2.1.1
Devices with circuit breakers may be certified using the noncircuit breaker version provided their

Measure the voltage drop across each circuit of the assembly at a convenient point on the wire at

construction is otherwise identical. If this is not possible, devices with circuit breakers may be tested
by installing low-resistance shunts across their circuit breakers.
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5.2.2

5.2.3

5231

5.2.3.2

524

525

5251

525.2

5.2.6

5.2.6.1

5.2.6.2

5.2.6.3

ISoLATION RESISTANCE—This test is to be performed with a hipot tester at 500 VAC with a leakage current
setting of 0.5 mA. Connect the hipot tester from terminal “x” to all the other terminals in parallel for one
minute and observe for failure (breakdown). Perform this test for the following terminal combinations:

#1 terminal to all other terminals
#2 terminal to all other terminals
#3 terminal to all other terminals
#4 terminal to all other terminals
#5 terminal to all other terminals
#6 terminal to all other terminals
#7 terminal to all other terminals

If applicabl
dried.

COUPLING |

Mounting
445N (1

Measure
receptac
plug afte

STRAIGHT H

suitable fixfure. A pull force of 667 N (150 Ib) shall be:exerted on the J1067 cable along the

plug for a d
SALT SPRA

With the

subject the normally exposed portiah of the assembly to a 48 h salt spray test per ASTM

Subject t
vehicle p
vehicle p

COUPLING

25°C +§
informati

P this test should be performed after salt residue has been washed off and the

FORCE

—NMount the assembled cable plug and receptacle on a suitable fixture and me
DO Ib) force gage.

ment—Measure and record the peak force to fully mate the receptacle and c3
e's cover latch feature has engaged. Measure and re€ord the peak force to dis
manually disengaging the receptacle’s cover latch féature.

ULL - (CABLE PLUG)—A cable plug and SAE J1067 cable assembly shall be secu

uration of 24 h at 25 °C + 5 °C.

plug inserted into the receptacle and with the assembly mounted in normal tru

he uncoupled units te:a'48 h salt spray test per ASTM B 117. Mount the receq
psition with the cover/closed, and the cable plug protected by the docking devic
psition.

CYCLE

°C.Test—Perform 2500 coupling cycles.
bal purposes of the first cycle.

Measure coupling and unco

parts have been

asure with a 0 to

ble plug until the
tonnect the cable

rely mounted in a
axis of the cable

k-trailer position,
B 117.

tacle in a normal
b of 8.2 in normal

upling force for

82 °C Test—Subject each assembly to a temperature of 82 °C £ 5 °C. After the assembly has stabilized at
82 °C, perform 250 coupling cycles. Measure coupling and uncoupling force for informational purposes of
the first cycle.

—40 °C Test—Subject each assembly to a temperature of —40 °C +5 °C. After the assembly has stabilized

at —40 °C, perform 250 coupling cycles.

Measure coupling and uncoupling force

purposes of the first cycle.

for informational
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5.2.7 VIBRATION
5271
farther th
connecte
5.2.7.2
2000 Hz.
5.2.7.3 Test Dur
for disco
5.2.8 THERMAL S
consist of
maximum.
5.2.9 TERMINAL (
and the SA
connection
mm/min. |f
acceptable
5.2.10 TERMINAL R
push force
the test.
NOTE—Sqg
5.2.11 CycLE Co\
closed to the
5.3

Mounting—Connectors (Cable plug and receptacle mated) under test are to be mounted to the vibrating

plane with the SAE J1067 wire harness end fixed to a nonvibrating object no closer than 100 mm and not

an 300 mm from the rear of the connector. Connectors under test shall be wi
d to a DC power supply source, with a current flow of 10 A in each terminal.

red in series and

Vibration Test Characteristics—Connectors under test shall be subjected to a sine motion sweep having

an initial displacement of 1.78 mm double amplitude. The frequency shall be varied between limits of 15 to

(Acceleration levels not to exceed 20 Gs).

The entire frequency range (15 to 2000 back to 15 Hz) shall be traversed in 15 min.

htion—Test to last a total of 12 h. X, Y, and Z axis are to be tested 4 h in each
ntinuity in excess of 100 ms at 100 mA during the last hour of vibration in each 4

Hock—The mated connectors shall be subjected to 10 cycles of thermal shock
B0 min at —40 °C + 3 °C, followed by 30 min at 82 °C + 3 °C with,a transiti

LRIMP STRENGTH—This test pertains to the mechanical connection between th
\E J1067 cable wires. (Usually a crimped, welded, or-set screw design). Th
shall be tested by using a suitable apparatus at a constant speed within the ra
the terminal has a cable insulation crimp, it shall be rendered mechanically inef
values are shown in Table 1. All samples are ta'be pulled to destruction.

TABLE 1—MINIMUM TENSILE STRENGTH FOR CRIMPED CONNECTIONS

Cable Size Minimum Tensile
mm? N
8.0 445
5.0 375
3.0 335

IN RETENTION—Both jthe receptacle and cable plug pins shall be subjected to
of 175 N for 1 min.”/The force is to be exerted on each pin without sudden or jer}

condaryfock devices should be utilized if part of the design.

direction. Monitor
XisS.

One cycle shall
pn time of 2 min

e connector pins
e strength of the
inge of 50 to 100
ective. Minimum

a direct pull and
ing forces during

be measured before and after test.

Durability Test Sequence—This test sequence is to be performed on six production level connector
assemblies in the order listed as follows. No supplemental lubrication or other cleaning of the terminal pins
prior or during the test sequence is permitted.

~P o0 UTp

Coupling Force, Reference 5.2.3

Voltage Drop, Reference 5.2.1

Isolation Resistance, Reference 5.2.2

Room Temperature Coupling Cycles, Reference 5.2.6.1
82 °C Coupling Cycles, Reference 5.2.6.2

Salt Spray, Reference 5.2.5.1
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5.4

55

6.1

6.1.1

6.1.2

6.1.3

6.2

6.2.1

6.2.2

6.2.3

S3 T T TS@

Voltage Drop, Reference 5.2.1

Isolation Resistance, Reference 5.2.2

Salt Spray, Reference 5.2.5.2

Room Temperature Coupling Cycles, Reference 5.2.6.1
—40 °C Coupling Cycles, Reference 5.2.6.3

Voltage Drop, Reference 5.2.1

Isolation Resistance, Reference 5.2.2

Coupling Force, Reference 5.2.3

Mechanical Test Sequence—This test sequence is to be performed on six production level connector
assemblies in the order listed as follows. No supplemental lubrication or other cleaning of the terminal pins

the test sequence is permitted

prior or durin

a. Couq

b. Strai

C.

d. Term

e. Term

f.  Cyclg
Environmen
assemblies i

during the te

Voltd
Ther
Vibr3
Voltd

cooow

Performancy

Electrical

VOLTAGE D
5.2.1.

ISOLATION §

0.5 mA, reference’5.2.2.

VIBRATION

Isolalion Resistance, Reference 5.2.2

Isolalion Resistance, Reference 5.2.2

ling Force, Reference 5.2.3
pjht Pull, Reference 5.2.4

inal Retention, Reference 5.2.10
inal Crimp Strength, Reference 5.2.9
p Cover Spring, Reference 5.2.11

Test Sequence—This test sequence is to be performied on six production

level connector

the order listed below. No supplemental lubrication‘orether cleaning of the terginal pins prior or

5t sequence is permitted.

ge Drop, Reference 5.2.1
mal Shock Test, Reference 5.2.8
tion Test, Reference 5.2.7
ge Drop, Reference 5.2.1

b Requirements

ROP—The voltage drop for each circuit shall not exceed 3 mV/A when tested in

RESISTANCE+—The leakage current between each circuit and the other six circuits

accordance with

shall not exceed

—-TFhe connector assembly under test shall show no signs of damage and shall n

bt exceed 100 ms

discontinui

Mechanical

y when monitored during the last hour of test in each of the three axis in accordance with 5.2.7.

CoOUPLING FORCE —The unlatched coupling and uncoupling force shall not exceed 223 N (50 Ibs) and the
latched uncoupling force shall not be less than 110 N (25 Ibs) in accordance with 5.2.3.

DURABILITY TEST—The connector assembly shall conform to the electrical and mechanical requirements out-

lined in 5.3

Durability Test Sequence.

STRAIGHT PuLL—AN assembled cable plug and trailer jumper cable shall not be damaged when tested in
accordance with 5.2.4.
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