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C27 ODI RESUME
U S. Department INVESTIGATION: PE02-017
of Transportation DATE OPENED: 11 -FEB-02 DATE CLOSED: AUG 2 M
National Highway SUBJECT: Shoulder Harness Clip on Integrated Child Safety Seat
Traffic Safety PROMPTED BY: IE02-014/J.RidgelyAdministration PRINCIPAL INVESTIGATOR: John Abbott
MANUFACTURER: General Motors Corporation (GM)
MODEL(S): Chevrole.t; Venture, Lumina; Oldsmobile Silhouette; Pontiac Trans Sport; and
Pontiac Montana.
MODEL YEAR(S): 1994 through 2002
VEHICLE POPULATION: 349,185
PROBLEM DESCRIPTION: Shoulder harness clip easily comes, apart.

FAILURE REPORT SUMMARY
ODI MANUFACTURER TOTAL

COMPLAINTS: 19 36 55
CRASHES: 4 7 11
INJURIES: 1 4 5
FATALS 0 0 0
OTHER: 0 1 0 0

DESCRIPTION OF OTHER: None

ACTION: 
Th" 
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SUMNLA,RY:
The Office of Defects Investigation (ODI) opened this investigation on February 11, 2002. The
basis for opening was nineteen consumer reports alleging the shoulder harness clip (SHC) comes
apart easily (i.e., opens with very little effort, opens without pressing the release, and comes
apart when the child moves around). In four of the reports the consumers noted the SHC had
come apart in a crash. One abrasion injury was reported.

In its April 16, 2002 response, GM provided ODI with thirty-seven additional reports. However,
one of the reports did not involve the SHC. Seven of the reports involved a crash, three of
which reported four injuries. Three of the injuries were abrasions from the occupant harness and
one child received a cut on the forehead and bloody gums after being ejected from the vehicle in
a high speed roll over crash.

Integrated Child Safety Sea
The Integrated Child Safety Seat QCSS) in the subject vehicles is designed for use by children
who are one year or older, weigh between 22 and 40 pounds, and are between 33.5 and 40 inches
in height. The child should also be able to sit up alone. It is equipped with a five-point harness
system and includes a "shoulder harness clip."

(Continued)
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Shoulder Harness Clip Design and Purpose:
The SHC used in the subject vehicles (Figure 1, below) is a two-piece design. Each piece is permanently
attached to the shoulder strap portion of the occupant harness. A snap type clip and a mating slotted

opening provide a means to join the two pieces together. Squeezing the two small tabs, at the top and
bottom in the middle of the clip, releases the clip. The SHC position can be adjusted by sliding it up or
down on the harness webbing.

The SHC design in the subject vehicles is common in the child seat industry and was developed
approximately 12 years ago for the Chrysler minivan. It was intended as an aid to properly position the
occupant harness. It was not designed, or intended, to be a means by which to prevent a child from

getting out of, or otherwise, remove the occupant harness. The following is the section on "Harness
Clip" design from an abstract paper on ICSS design. The paper was presented at the Society of
Automotive Engineers Congress and Exhibition in 1992.

"The harness clip is designed to correctly position the shoulder belts on the shoulders and be easily
fastened and unfastened with a life vest style clip.... The purpose of the harness clip is to position the
shoulder belts before a collision occurs. If the belts are positioned properly at the first instant of a
collision, the harness clip has done its job. The friction of the webbing against the body and the forward
extension of the arms during a frontal barrier impact insure that the belts will not slip over the shoulders.
Subsequently, the seat belt webbing will distribute the load over its intended portion of the child
anatomy, leaving no need for the harness clip to remain fastened during the remainder of the collision.
Therefore, as an added measure of safety, the latch mechanism in the harness clip was designed to release
when exposed to excessive force, such as the force created by a frantic adult attempting to free a child
from a burning vehicle. A selectively releasing harness clip, however, may not be recommendable in all
integrated child restraint systems. Dynamic testing will prove or disprove the system's tolerance of this
feature'."

(2002 Chevrolet Venture)

J. Lambert, Atoma International, Inc., The Integrated Child Seat: Elements of Design, SAE Congress and Exhibition, 1992.

Figure 1 Shoulder Harness Clip



PE02-017 3

PuH-Apart Force:
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Pull-apart force is defined as the force required to pull the SHC open without pressing ihe release tabs.
GM states that the "design intent" for the SHC pull-apart force specification2 was set "intentionally low
within a range of 10 to 20 pounds." GM states that its specification was derived from the occupant
harness buckle release force requirement of 9 to 16 pounds specified in Federal Motor Vehicle Safety
Standard (FMVSS) No. 213.

GM further states the following reasons as to why the SHC should come apart in a crash: "(1) if the SHC
is positioned incorrectly near the child's neck, it could choke the child and (2) forces on the child's chest
and sternum during a sudden stop or crash could be excessive if the SHC did not come apart."

FMVSS 213; Child Restraint Systems: k
FMVSS 213 sets forth the performance requirements for child restraint systemS3 . This standard specifies
the requirements for dynamic testing of child restraint systems to minimize the likelihood of injury and/or
death to children in motor vehicle crashes or sudden stops. The test provisions include a dynamic sled
test that simulates a motor vehicle striking a fixed barrier in a frontal impact. The test provisions also
include materials tests, and an inspection of the restraints system's features. FMVSS 213 does not
require a SHC.

Buckle Release Force Requirements:
FMVSS 213 states that any buckle in a child restraint system, designed to restrain a child ' meet certain
buckle release force requirements (i.e., the force required to push the release button of a harness buckle).
The buckle release force as specified in S5.4.3.5 (a), is not less than 9 pounds, and not more than 14
pounds. As specified in S5.4.3.5 (b), after a dynamic crash testAhe upper limit cannot exceed 16 pounds.

OVSC Testiniz:
In accordance with FMVSS 213, the NHTSA's Office of Vehicle Safety Compliance has performed
compliance testing on the 1994 subject seats, as well as the 1994 Dodge Caravan, the 1996 Dodge
Intrepid, and the 1996 Dodge Neon~, all with the same style SHC. All vehicles met all requirements of
FMVSS 213. It should be noted that in all post-test photographs the SHC was unlatched.

GM Testing:
Johnson Controls, Inc. QCI) supplies the ICSS to GM. The SHC, along with the harness webbing, is
produced by Indiana Mills & Manufacturing, Inc. (IMMI). IMMI performed tests for JCI to verify
compliance to FMVSS 213 and CMVSS 213 (Canadian). 'fhe tests confirmed compliance with both
standards.

Caution Statement:
A caution in a 1998 GM owner's manual states the following: "An unfastened shoulder harness clip
won't help keep the harness in place on the child's shoulders. If the harness isn't on the child's
shoulders, it won't be able to restrain the child's upper body in a sudden stop or crash. The child could
be seriously injured. Make sure the harness clip is properly 

fastened."

2 Seat Integrated Child Restraint Specification 800001. (GM Spec).
3 See Code of Federal Regulations Part 571.213.
4 See OVSC Test Reports; 213-CAL-94-54, 213-CAL-94-53, 213-CAL-96-02, and 213-CAL-94-01.
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While one other manufacturer's owner's manual contains a caution similar to that in GM's manual,
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several other manufacturers' manuals contain no caution or warning statement with regard to the SHC.
Those manuals contain information with regard to proper positioning of the clip and its purpose only.
For instance, Chryslers manual states: " Fasten the two halves of the shoulder clip together and put it 5-8
cm (2-3 inches) below the child's chin. The purpose of the clip is to keep the shoulder belts positioned
correctly on the shoulders."

Advisories:
On July 13, 2001, GM issued a voice mail message to its Chevrolet, Pontiac and Oldsmobile dealers
concerning the SHC on 1997 through 2001 Ventures, Silhouettes, and Montana vehicles. The message
addressed confusion about the proper functioning of the SHC. Owners are concerned that the strap may
be "undone" 

by applying pressure behind the SHC. The message states that this is the design intent. The
harness straps restrain the child and the SHC is designed to come apart in a crash to prevent injuries to
the child's sternum.

ODI ANALYSIS:
ODI is aware of 55 reports alleging problems with the SHC in the subject vehicles. The table below
provides a distribution of the reports by problem type.

Through analysis of the reports and numerous telephone conversations with complainants, the reports
were categorized as to how the SHC became unlatched. Twenty-two complainants reported the SHC
came apart easily, some saying, it came unlatched when the child moved around in the seat. Thirteen
complainants reported that the child opened, or pulled the SHC ~open. Five complainants reported that
the SHC came apart when they pulled on the strap to check the harness.

Eleven, of the complainants reported the SHC came unlatched as a result of a crash. In these crashes
there were five reports of injury. The injuries included four minor abrasions from the harness straps and
one child sustained a cut forehead and bloody gums after being ejected from the vehicle in a 60 m.p.h.
roll over crash. Separately, and aside from the crashes, there were four reports indicating the SHC was
broken.

Table 1. Reports by Complaint Type

Type ODI GM Total
Unlatched 5 17 22
Child unlatched 8 5 13
Parent checking 2 3 5
Crash no injury 3 4 7
Crash with injury* 1 3 4
Broken 0 4 4
Total 19 36 55
* Note: one crash reported two injuries.

The SHC is an aid to help keep the harness properly positioned on the child's shoulders. It was not
designed, or intended, to be a means by which to prevent a child from getting out of, or otherwise,
remove the occupant harness. It does not restrain the child in the ICSS in the event of a crash, and in fact
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may become unlatched during the crash sequence.
will restrain the child in a crash.

Testing has shown that a properly adjusted harness

The issue of the SHC and a child's ability to open or otherwise remove them from the occupant harness
was raised with the agency in 2000. In response, the agency stated in a July 21, 2000 letter from Deputy
Administrator Rosalyn Millman to Congressman Filner: "Current designs of child safety seats rely on
shoulder harnesses to provide the crash protection. Manufacturers include the chest retainer clips...to
help parents and caregivers position the harness straps. Many European models do not include chest
retainer clips at all, because they are not required for adequate crash protection."

The GM caution statement raises the expectation that an unfastened SHC will allow the shoulder harness
straps to come off the shoulders in a crash. The proper positioning of the shoulder harness straps in a
crash is assured primarily by proper adjustment. Specifically, proper use of the restraint requires
adjusting the straps snuggly and securely (according to directions) with each use. Proper tension of the
straps reduces the ability of the child to move the straps off his or her shoulders. If the harness straps
come off the child's shoulders it is more likely that they were not adjusted with the proper tension. As
mentioned above, the SHC may become unlatched in a crash. However, the SHC is not a load bearing
component of the occupant harness and if the harness straps are adjusted with the proper tension, the
child will be restrained in a crash.

Reasons for Closin:
A safety related defect has not- been identified at this time. Accordingly, this investigation is closed.
closing of this investigation does not constitute a finding by NHTSA whether a safety-related defect
exists. The., agency will take further action if warranted bythe circumstances.

The


