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J684 has been reaffirmed to comply with the SAE five-year review policy. 
  
1. Scope—This SAE Standard includes couplings, hitches, and safety chains used in conjunction with all types

of trailers or towed vehicles whose Gross Vehicle Weight Rating (GVWR) does not exceed 4540 kg
(10 000 lb).  This includes such types as utility, boat, camping, travel, and special purpose trailers which are
normally towed by conventional passenger cars, light-duty commercial vehicles, light trucks, and multipurpose
passenger vehicles.  This document is intended primarily for ball-and-socket type of couplings and hitches.  It
should not be construed as a limitation to this type alone but should apply where appropriate to ring-and-pintle,
clevis-and-pin, or any other draft means designed to serve this purpose.

1.1 Rationale—This document was revised to correct metric version of formulas found in Table 3.

2. References

2.1 Applicable Publications—There are no referenced publications specified herein.

3. Definitions—Coupling and Hitch Nomenclature—The following nomenclature has been adopted for
uniformity in the terms used for the component parts of the trailer-coupling mechanism:

3.1 Hitch—That part of the connecting mechanism including the ball support platform and ball and those
components that extend and are attached to the towing vehicle, including bumpers intended to serve as
hitches.

3.1.1 WEIGHT DISTRIBUTING HITCH (OR EQUALIZING HITCH)—A mechanical device that connects the trailer to the
towing vehicle and by means of leverage applied on both trailer and towing vehicle structures, when properly
adjusted, distributes the imposed vertical load at the hitch and coupling connection between structures of
towing vehicle and trailer.

3.1.2 WEIGHT CARRYING HITCH—A mechanical and/or structural device that connects the trailer to the towing
vehicle, and that does not employ features designed to redistribute the load imposed at the hitch and
coupling connection.

3.2 Coupling—That part of the trailer connecting mechanism by which the connection is actually made to the
trailer hitch.  This does not include any structural member, extension of the trailer frame, or brake actuator.
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4. Trailer Classification

4.1 Class 1—All types of trailers with a trailer Gross Vehicle Weight Rating (GVWR) (trailer weight including its
load) not to exceed 910 kg (2000 lb).

4.2 Class 2—All types of trailers with a trailer GVWR of over 910 kg (2000 lb) and not to exceed 1590 kg (3500 lb)
GVWR.

4.3 Class 3—All types of trailers with a trailer GVWR of over 1590 kg (3500 lb) and not to exceed 2270 kg
(5000 lb) GVWR.

4.4 Class 4—All types of trailers with a trailer GVWR of over 2270 kg (5000 lb) and not to exceed 4540 kg
(10 000 lb) GVWR.

5. Couplings

5.1 Coupling Classification—There shall be four designations of couplings to cover all trailers up to 4540 kg
(10 000 lb) GVWR.  The designated classification of the coupling shall be based on the GVWR of the trailer
rather than the weight imposed vertically down on the ball by the coupling.  The Class 1 coupling shall be used
on Class 1 trailers; the Class 2 coupling, on Class 2 trailers; the Class 3 coupling, on Class 3 trailers; and the
Class 4 coupling, on Class 4 trailers.  This is not intended to limit the number or variety of couplings in a given
class or to restrict the use of a heavier-duty coupling or hitch ball being used on a lighter class of trailer.

5.2 Attachment of Couplings—All couplings are to be attached to the trailer's structural attaching member by
bolting, welding, or riveting in such a manner that the loads indicated in Table 1 may be applied without
incurring loss of attachment or distortion or failure which would affect the safe towing of trailers.

5.2.1 Manufacturers of trailer couplings shall provide instructions for the attachment of coupling housings to
trailers.

5.3 Provision for Safety—Couplings in all classes shall be equipped with a manually operated mechanism so
adapted as to prevent disengagement of the unit while in operation.

5.4 Identification—Trailer couplings which meet the minimum standards set forth in Table 2 shall be permanently
marked with the following information:

5.4.1 Coupling manufacturer's name, initials, or trademark.

5.4.2 Part, style, or model number.

5.4.3 SAE coupling classification and maximum trailer GVWR.

5.4.4 Ball diameters for which coupling is designed.

TABLE 1—STRENGTH TEST LOADS
FOR COUPLING ATTACHMENTS

Mode
Minimum Static

Test Load

Longitudinal Tension and Compression 1.5 x Maximum Trailer GVWR

Transverse Thrust 0.5 x Maximum Trailer GVWR

Vertical Tension and Compression 0.5 x Maximum Trailer GVWR
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5.5 Coupling Ratings—There shall be a minimum strength test for couplings by class as indicated in Table 2.

5.6 Test Fixture—Basic drawings of typical test fixtures (Figure 1) for use in determining conformance of
couplings to the minimum strength test load requirements of Table 2 are included in this document to promote
uniformity in test results by various testing laboratories.

TABLE 2—STRENGTH TEST LOADS FOR BALLS AND TRAILER COUPLINGS(1)(2)

1. Vertical Tension Load Requirement—The vertical tension load requirement is extremely important because of the mechan-
ics of holding the ball in the socket.  On vertical-tension (or pullout) testing, the major portion of the tensile load is transferred 
from the lip of the coupling to the ball clamp and its supporting bolt, rivet, or inclined plane.  While relatively little distortion 
occurs in the coupling housing, the ball clamp is forced back and downward until the final restricting force retaining the ball is 
lost and pullout occurs.  The load at which retention is maintained is highly critical and loss of purchase on the ball occurs 
suddenly, going from safe retention to complete separation.

2. Coupling versus Hitch Static Bench Test Load Requirements—Coupling strength design criteria are necessarily different 
than those for hitches and will be greater because of the stresses to which each is subjected.  Couplings are welded or 
bolted to trailer tongues with only the socket and latching mechanism exposed.  The coupling socket must take the concen-
trated dynamic shock load as well as the varying stresses induced from normal trailering, and is the point of highest stress.
The hitch load is distributed through the hitch components, spring deflections in the towing vehicle, shock absorbers, and the 
vehicle structure, and is affected by entirely different force distribution than the coupling.  Hitches are actually subjected to 
much lower unit forces than are the coupling and the ball.

Trailer
Classification

Trailer
Coupling

Designation

Typical Ball
Diameter, mm (in)
(where ball-type

hitch is used)
Minimum Test Load

Requirements, kN (lb)

Class 1 Class 1 47.6 (1-7/8) Longitudinal Tension:  26.7 (6000)
Longitudinal Compression: 26.7 (6000)
Transverse Thrust: 8.9 (2000)
Vertical Tension: 11.1 (2500)
Vertical Compression:  11.1 (2500)

Class 2 Class 2 50.8 (2) Longitudinal Tension: 46.7 (10 500)
Longitudinal Compression:  46.7 (10 500)
Transverse Thrust:  13.3 (3000)
Vertical Tension:  20.0 (4500)
Vertical Compression:  20.0 (4500)

Class 3 Class 3 50.8 (2) Longitudinal Tension:  66.7 (15 000)
Longitudinal Compression:  66.7 (15 000)
Transverse Thrust:  17.8 (4000)
Vertical Tension:  31.1 (7000)
Vertical Compression:  31.1 (7000)

Class 4 Class 4 Ball and bolt shall be of such
size and strength as to conform
to the minimum breaking strength 
requirements of the
mating coupling required for the
specific load of Class 4 trailer

Longitudinal Tension:  Gross trailer  Weight, N (lb) x 3
Longitudinal Compression:  Gross trailer weight, N (lb) x 3
Transverse Thrust:  Gross trailer weight, N (lb) x 1
Vertical Tension:  Gross trailer weight, N (lb) x 1.3
Vertical Compression:  Gross trailer weight, N (lb) x 1.3
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