PETITION DP92-017
INADVERTENT RELEASE OF SAFETY BELT BUCKLES

Office of Defects Investigation

November 18, 1992






PETITION DP92-017
INADVERTENT RELEASE OF SAFETY BELT BUCKLES
November 18, 1992

Mr. Benjamin Kelley, President of the Instimute for Injury Reduction (IIR), petitioned the
National Highway Traffic Safety Administration (NHTSA) by letter dated September 11,
1992, requesting that the ageocy initiate a defect investigation leading to a recall and a
rulemaking procescling to preclude from sale in the future certain designs of safety belt
buckies. The petition alloges that certain dexigna of buckles are susceptible 1o "inertial
actugtion” that canses them to open during a motor vehicle sccident. The petition states,
"The defect appears to involve seat buckle designs with releass butions on the front face of
the buckle (‘front release’. It has besn found in seat belt configurations spanning about
three decades, incloding new car designs.”

The petition specifically roquests the agency to "take the following actions concerning the
“inertial actuation’ desipn of some seatbelt buckie-latch connections. . .

1.- Initiation of a defect investigation of the design, lsading to appropriste recall and
comective action by manufacturers whose belt systerns have utllized it;

2. Wﬁam@gmmmammvﬂhsm
Standard 209 to precinde such designs in the foture;

3. Issuance of waming and other information neceasary to alert the public to the
exisience, nature and magnitude of such designs, and the hazards they represent
{: and]

4. Tssuance of guidclines to safety rescarchers, police investigators and othecs reporting
crash-reinted and crash injury-relsted information that the presence of an unlatched -
ba]tfnlbwmgnurmuhdnumtmnperuﬁntﬂwbﬂtwmtbungwm '
prior to the crash.”

BACEGROUND:

Coincident with the filing of thix petition, qumnberlﬂ 1992, CBS aired a program o
~Street Stories” concerning alleged 1mistching of safety belt buckles. The conteat of the

show was essentially based on the alleged defiect of inestial unlatching as presented in the
petition.

These are many different dexigns of safety belt buckles in motor vehicles, All bave a release
bunion that must be manually depressed for relsase. The petitioner states that the alleged
defect appears to imvolve buckls designs with release butsous on. the "front face” of the
buckle. In the particular style that is the subject of this petition, the tnckle is genenally a



rectangularly shaped assembly, about 1-3/4 by 2-1/2" in size and 3/4" thick, A laichplate,
attached to the belt material, is inserted into the buckle. The release button is on the 1-3/4"
by 2-1/2" side of the buckle and will be referred to hereafier a5 a side release buckle, The
petitioner refers to this type as 3 "front rekease” button. '

The other principal style of buckle nses a different location for the release button. The
buckle is also rectangular in shape, however, it may be slightly thicker, about

1-1/4 inches. The release button is on the top end of the buckle, and next to the slot for
inserting the latchplate. This type is hereafter referred to as an end release buckle, Both
buckle styles are widely used by the sutomotive industry.

The internal designs of these two styles of latches are different by necessity. The direction
for pressing the release bution of the side releass buckle is perpendicular to the direction for
insertion of the latchplate. In contrast, the direction for depressing the button on an end
release buckie is in the same divectiom as the insertion of the Lachplate,

All new motor vehicles sold in the United States must comply with Federal Maotor Vehicle
Safety Standards (FMVSS). In particular, safety belts and buckles must meet the
requirements specified in FMVSS No, 209, “Seat Belt Assemblies.” Under this standard, the
"[Blockic relcas¢ mechanism shall be designed to minimized the possibility of accidenisl
release.”

AFTROACH:

To evaluats thia pedtion, the agency conducted an extensive review of crash test data,
snalyzed real-world accideat data, performed flull-scale crash and other testing of buckles,
requested information from motor vehicle mannfacturers, manufaciurers of safety belt

buckies, and safery belt buckle patent holders, and reviswed complainrs filed with the Auto

Wrote letters o eight motor vehicle mamufacturers.

Wrote latters 10 five safety belt muanufacturers.

Wrote leticrs to scven sufety belt buckie pamient holders.

Analyzed real-world accldent dats.

Reviswed ageacy labontory crazh data.

Bvahated sod intarviewed ODI accident complaings alleging buckle release.
wmmwmumvmwmmm
{VRTC). Revicwed previous VRTC testing on safety belt buckles.

0o Comincted telephone interviews with cailers to Hotline.

00 o aga

The findings from this cvatuation is provided in the following sections.



The agency formally requested information from certain vehicle manufacturers regarding the

alleged dafect of inertial unlatching of safety buckles. Information requests were sent to

Geaeral Motors (GM), Ford, Chryiler, Toyota, Honda, Nissan, Volkswagen (VW), and

~ Volvo. Each manufacturer was asked to provide compleints, accidents reports, and lawsnits
pertaining to the alleged defect. They were asked to describe all tests, studies, and surveys

mmuwmmmmmmsmmh

alhguddufuct

nuummmmmaﬁndbdow:

GM: GM’s response mated, "GM has had very few reports alleging inertial unlatching
of seat beli buckles. In most cases where the occupant roports that the seat belt buckie
unlatched in an accident, it is not clear foom the allegation whethear the belt may have
been. releasad from “madvertemt contact with the release button by externsl objects’,
whether it is alleged that the buckle releass was caused by inertial forces, or whether
some other condition is being alleged.” GM has made no design changes in respornse to
the alleged defect.

In responss to the question of testing done with respect to the aileged defect, GM reports
that ¥ is aware of only two reports of buckle uniatching during its vehicle crash and sled
testing that may relate 10 the alieged defect. Both incidents ocourred in tests conducted
during 1991. It reports that it conducted more than 749 crash and sled tests with belted
occupants in 1991. Since 1970, GM has performed about 30,000 crash and sled tegts,
most with belted test dommies, Thps, GM dats indicats that the alleged defect could be

prescnt in, at most, less that 0.007 perceat (2/30,000) of iix crash testing.

Fond: Ford reports that i has . . . located a number of allegations that a seat belt had
inadventently opened or released during an accident, 'Whils some of those filea contain
occazional references to ‘inertial yniatching,® few, if any, contain sufficient details to |
determine with certainty thet they allege *. . . inadvertent release or opening of a safery
belt latch doe to inevtial Jonding of the release button or Iatching mechanizm cauvsed by
external forces acting on the back side of the latch housing.’™ Ford did not report any
safety belt backie unlatching incidents associated with inertial forces during its crash and
sled test programs.  Ford bas made no significant desipn changes related to the alleged

Chrvnler: Chrysler reposts that it has only one complaint report that may relate.-to the
alleged defect condition of inértial unlatching. In this case, Chrysicr found the "seat bkt -
'was intact and fonctional-nothing to indicate that seat beit was in ngo at the time of the
accident.” Furthermore, the case went %0 trial and the jury found that the complainant
was not wearing the semt belt at the time of the accident. Chrysler pravided several

other complaints allaging buckls unlsiching, but finds no evideace that the seut bek was



inusanrwidm&ofadefectintlubucldc. Chrysler did not report any safety belt
buckle unlatching incidems associated with inertial forces during its crash and sled tesi
programs. Chrysler has made no design changes related to the alleged defect.

Tovota: Toyota reports that it has received "only 7 lawsuits that pertain to the alleged
defect, and no other owner complaints, field reports, etc.” Toyota also reports it has
made n¢ madifications that conld relate 1o the alleged defect and has issnad no service or
technical bulleting or other communicatkoms pertaining to the alleged defect. Toyola did
not report any safcty belt buckle unlatching incidenis assoclated with inextial forces
during its crazh and cled test programs. :

m Hundnrepmumcumpliinmnrﬁeldmm,anﬂmlfmohwmitsd]éging
that a seat belt buckls unlatched, Henda is aware of no mvestigations or surveys on this

subject.

In response to the question concerning desipn changes, Honda’s letter states that there
has been one modification that “could be related to the alleged defect.” Honda provided
further clarification of its response by saying that its design change was not in response
10 allegations of inertial imistching, but rather to reduce the latch spring force making
the buckiz easier to releass while the balt is under tension. This was done 10 increase its
margin of compliance with the buckie relcese force requirements in FMVSS No. 209,
nSeat Belt Assemblics.” Honda had taken a broad interpretation of the question to
include any changes to components that are significant to the performance of a buckle

- when subjected to inertial forces.

¥inally, with regard 1o the safety perfonmance of end releass buckies compared 1o side
release buckles Honda reportt, *Wa do not recognize any differsace in safety between
the end release rype and the side release type.” Hoada did not report any safety belt

jng incidents associated with inertial forces during its crash and sled test
PIOGIAME.

Nissin: Nissan reports it *is unaware of any accidemts, subrogation claims, or lawsaits
which specifically pertain to the alleged defect in the subject vehicles.® Howewver, they
spbmittad four complaints alleging unistching of & buckic. One complaint alleged
wniztching of an empty child seat but it indicates that the claimant “admitted that she was
not positive that the seat belt was hooked properly to secure the infamt seat.” Nissan
reports that the alleged defect has not occurred in any of the variety of tests conducted to
assure compliance with FMVSS’s and other standards in other countriea. Nissan has
made ao design changes related to the afloged defect.

Volvg: Volvo reports, *Volvo has never seen the alleged defect occur in its many years
of conducting lsboradory crash testing.  Volvo is aware of 0o real-world accidents,
allsgations, or lawsuits pertaining 1o the alleged defect.” Volvo did not report any safety



belt buckie unlatching incidents associated with inertial forces during ity crash and sled
test programs. Volvo has made no design changes related to the alleped defect.

YW: Volkswagen has found no complaints, fickd reponts, smudies, surveys,
investigations, or technical bulleting that relate to the alleged defect. It also repors, in

all of its testing for compliance with United States standards, Buropean Certification, and
its own teat requirements, that "there has oot been one incident relaied to the alleped
defect.” VW has not made any desipn changes relsted to the design defect.

MEIManmdmmmmmmmMMmmm.
The reported vehicle population is given for vehicles from 1970 to the present, The
mmmdmpmpulmnmmmmmmmmshmmm
mamufacturer.

Table 1
Summary of Complaints of
Inadvertent Release Received from Manufacturers
1970 to Pressnt

The analysis of manufactorer complaints and lawsuits slieging vawanted buckie unlatching
shows no evidence to demonstrate that inertial miatching is a safety concern in crash tests or
real world sccidents. Cnm;ﬁmwmmbwngmhemsibh '
fmmunhtclnngmphmt. The crash and forensic analyzis of vehicles, buckies, and



injurics show that, in many cases, the buckle was in good condition with no identifiable
defects and that thare iz no evidence to indicate that the occupant used the safety belf.

Chrysler provided an analysis of inertial loads on safety belts and compared the results to
what occurs in a crash test. It demonstrates that the impact required to onlatch a uckle
greatly exceeds the acceleration loading on & buckle diring a crash test. In the crash testing,
the buckie acceleration peaked at 100 g at 1500 Ibs of belt tension at the retractor. In
Chrysler testing, the buckle systam required 145 g to release with no belt tension.
Chrysler's testing demonstrated, bowever, that increasing belt tension greatly increases the
engagement force of the latch and gready increases rasistance to inertial movement of the
raleasa button, hence the acceleration nacessary to unlatch the buckle. Its analysis shows
more than a 600 percent increase in the accoleratikm required to releass the buckle associated
with an increase of belt teagion from zero to 25 pounds. Its data shows, with the belt under
tension such as occara during a vehicle crash, that crash forces do not generate the necessary
impact acceleration loading on the buckle 10 overcome the cogagement forces resulting from
the belt tension. mmumwmmmdmmmm
later in this report.

mmwwmﬁmmuniformlymponmnﬂnhmpmmumumof
research, development, and certification of vehicles has not shown any problem associated
with inertial relcaging of buckles in the vehicle crash eavironment that would indicate a
safety risk in the real world.

In summary, the information received from the motor vehicle manfacturers on the
performance of safety belt buckios does not indicate that a safety problem with vnlatching of
safety belt bocklex doring crashes, due to inertial acmation, exists. The scope represented by
these responses inclodes millions of vehicles over many years of vehicle usage and thousands
of crazh tests.

The agency sent letters to the five principal manufacturers of safety belt buckies (latch
assemblics) for vehicles produced for in the United States. Each mamuifacturer was
asked o describe its Iatches and provide drawings, provida reports of complaints and
lawsuits, provide all tests and studies with respect to the allaged inertisl unixtching, and
describe all modifications mads in responss to the alleged inertial uolatching problem.

These responses are summarized balow:

Takata Inc.: Takwtn responded with only one reported lawsuit involving a 1983 GM -

vehicle. The vehicle was involved in a fromtal collision. Takats reports, "Examination -
of the belt and vehicle found no défects.” It reports that this type of buckle wus supplied
to GM for vehicles from 1977 through the present for application in yeveral vehicle



platforms (A, F, G, H, I, L, N, W and X-body). le:tnhasnutmadaanydmgn
modifications to this Iatch that relate to the subject condition of inertial unlatching,

General Safety Corporation: General Safety has manufactured one type of laich
assembly, the GM Type 1, from 1970 to the present. This buckle has been used for
Cadillac, Buick, Pontiac, Oldsmobile, and Chevrolet vehicles during that period of time.
It 1s unaware of any complaints, field reports, accidents, lawsnits, studies or surveys that
relate to the alleped defect of inertial uniatehing. No modifications have been made to
the design of the buckle during this period of time,

i : o ing. Joc, IMMI): Duﬂdlrepommmrmgnncomplamts
ﬁddrwnm Ilwmm.stud:m or surveys that perin 1o the alleged defect of inertial
uniatching. No changes have been made to its products that relate to the alleged defect,
and it is not aware of any insiances whers latches om belts mamdfactured by that
company openad becauss of inertial actaarion.

IBW. TRW reporty no complaints, field reports and two lawsuits. Both lawsuits
alleged a possible incrtial actuation of the latch during an accident. In cne, the court
found "no credible evidence of a design defect." The second incident, which occurred in
October 1990, is sill in lidgation. TRW has not identifisd any test information that
relates to the alleped defect of inertial unissching. No changed or modifications have
beenn made to buckies in responss to the alleged defect.

Allicd Signal/Bendix: Allied roports receiving no complaints or ficld reporta, but
indicated four lawsuits claiming alleged inestial releass with side release type buckles, It
gtates that in three of the four Iawsuits, inspection of the vehicle and buckle revealed that
the injurad individuals were not wearing the safety belt. The fourth lawsuit concerns a
suspected aftermarket installation of a safety belt mamifactured by Irvin Industriez (now
Takat) allegedly using an Allied deaign. Allied has not yet ingpectad this vehicle or

As part of the design and development of its buckies, Allied conducts sled testing. It has -
"nn cvidence that sech buckics have released inertially during such testing.” Its buckics
are also tessed by independent laboratories, Hunt Laboratories and Untited States Testing,
and they have never informad Alled that a buckls released inertinily, Allied has made

no design changes related to the alleged defect.

In summary, ﬂ:bnckhm:facﬂmmpmtnnmphimmdmhwmiumhﬂngm
the alleged dafect. Thesc manufacturerz have made no desigs changes relating to the alleged
defect. Testing of the buckies, performed by the buckle manufacturers, or that which the
buckle mamifactnrery are otherwise aware of, has not provided any indication of a unlatching
problem that could be aasocinied with the alleged defect. The information does not support -
tha allegation of & real-world problem with unlatching of safary belt huckless during crashes.



Mr. Ralph Hoar, of Ralph Hoar & Associates, seat the agency two letters in support of the
IIR petition. His lettera allege that the industry is aware of incrtial unkatching and is active
in providing design solutions te the problem as indicated by several patents. He provided
copies of ¢ight Unlted States patents that briefly discusy inertial unlatching in some context,
but not necessarily in refersace to crash forces. Every patent provided by Mr. Hoar
dascribed a type of end release buckle.

mmmbﬂmm&mmcrsufmofm:mgmmmrmmm
provided by Mr. Eoar. One patent holder is a foreign firm and not madily accessible to
provids a timely response for this analysis. The following patent holders have been asked to
respond to the concern of inertial unlaiching as it relates those specific patents that mention
inertial forces. The patent holders were asked to describe inertial actuation as it relates to
the patent, respond to allegations that the patent provides evidence of a problem with side
release buckles, and provide any technical reports and studies discpssing inertial unlatching.

j : Allied reports having no knowledge of inertial release of side
release buckles in accident conditions. Allled reposts that these patents were developed
"in responss io customer’s specification to dezsign an end-release buckie. In the late
1970's and early 1980°s the ‘parior trick” of causing a ‘side releass’ bucide to open by
slapping it on a table was widely demonsirated in Europe aud was being used by
European competitors as a way 0 induce customers to purchase competitive bockles
which ware mors resistant 1o that particular "parior trick.”™ With respect to side release
buckles, Allied oxplains that *web tension acts a restraming force and significantly .
infloences the amount of button force required to cause lasch movement, Latch
movement ¢an also be induced by accaleration forces if the resultant inerda force on the
buckle is in the proper direction and also is capable of overcoming internal (pre-load,
spring rate, frictional and damping forces) and ext2mal (web tension) restraining forces
acting on the latch.” Allied in not aware of any type of accident that could gensrate the
neceasary forces to cause inertial relcase, The end releass patonts were not developed
because of any known deficlency causing them to be susceptible to inertial umlatching.

GM: GM responded by reporting, "although all buckles can theoretically become
disengaged by inertial forces at some levelg of acceleration and direction pelative to the
buckle, Geaerl Motors does not believe that buckies are susceptible to inertial release
mder normal conditions of usage, inchiding under accident conditions.® In respomse to
the questios of whether GM deovelopad the pateut to presant & solution to the alleged
defect of inertial mnlatching, GM reports that all of its buckles, both side release and end
mm.mmmm'mmwmhmmW
sitmations, and to avold unwanted bucide dissngagement * GM did not indicate that the
incorporation of inertial considerations in the patest was indicative of & real-workd
problem of inevtial mnlatohing in sido releans buckles.



Iﬂmn_nua:Tﬁhlmumﬁnumrhu:mtpnwthd:tmmmmmu:muqmuﬂmuinﬂm
agency’s information request pentaining to two Takata patents.

TRW: The TRW patent contins a statemvent describing possible unkatching of an end
release type buckle when usad in coenjuncrion with a pyrotechnic pre-tensioning device.
This is attxibuted to the movement and sudden stopping of the buckle during the
awtomatic pre-tensioming phase, in which inertial forces can unlatch the buckle in this
particular design application. Thes TRW patentad features are new and not yet on
vehicles sold in the United Statea. The TRW patent seeks to comvect the conditions
resulting from the pyrotechnic device and not from accident conditions. It states, “There
is no evidence that real world accidents, in and of themselves, will result in buckle .
mxahmmmusnrncmuuntu:bwddaumpunsmﬂﬂnﬁntu:huniﬂ:uhnusnhudﬂaummga
conventional side release buttcm configuration., ®

IMMI: IMMI reports, "There were oo theoretical, actual or alleged instances of
inadvertent buckie release due to inertial actuation forces that led IMMI o develop the
buckle covered by the patent.” IMMI explains that it has developed the subject features
in the patent to minimize the “theoretical rizk of release dus to inextial forces, This
would also make the buckle usable with pre-tensioners, which may eveatually come in
our application.”

The patent holders report no knowledge of real-world inertial unlxtching of buckles. Certain
patents show buckle designs that can be used with pyrotechnic belt pre-tensioners and those
deaigns must anticipate the inertial forces due to the pro-tensioning device. Famally, these
patent holders do not indicate that developmeat of the end release buckls patents was in
response o performance deficienciss in sids release buckles.

Numerous research studioa dating from 1984 %0 1992 uniformly show 2 sobstantial reduction
in the risk of injury to occupants in a motor vehicls accident when safely bolts ars used.
Theae studies inchwde those by the major industrialized countriea of Barope, Canada,
Augtralia, and in the United States. The results clearly indicate that, whea used, lap and
shoulder safety belts reduces the risk of fatal and scrious injury to front seat occupamts by
dﬂm.‘iﬂpuwﬁ. '

mmammmnm»mmmmumwﬂnms
National Center for Statistical Analtysis (NCSA) were reviewed for reports of possible inectial
unlaiching of buckiss. Searches were made of the computerized National Accident Sampling
Systsm (NASS)' database from 1988 through 1991 to ldemify specific crash investigations

| MASE i a sample of nationwide crashess investligated by
NHTSA contractors. The invastigation conmsistms of vehicle
inspection, crash scena analysis and occupant interviews. These
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which suggest that the safety belt buckle released and for which "hard copy”® files were
available. This search identifind 19,444 belted front seat occupants. Of these, cases were
selected that indicated that a manial belt buckle opened, that the manual or autornatic buckle
failed, or that the occupant was restrained by a manual safety belt, but was ejectedt. These
searches identified a total of 34 cases for review of the “hard copy” ln\renugamnﬁh These

Hmmﬂl‘?pﬂmdmheltedmmpm

The 34 reports provided no evidence of inertial buckle unlatching. The repoerts indicated

examples of extreme vehicle damape that resulted in tearing away of the doots, the B-pillars,
the belt anchorages at the floor, cutting of the webbing, ahlttenngnfthehuckhhmg and
structumlfailumnfthumtmdurmeclnmsm '

WWMMWMMMMOIH;MMMMW
whether the data containg any evidence of a difference in occupant crash protection betwesn
vehicles equipped with end release buckles compared with vehicles equipped with side
relcase buckles. The analyses utilized the Fatal Accident Reporting System (FARS) files for
1985 through 1991 and selected state accident data from the CARDfile* for 1928 through
1990 (the three most recently available years). The data were analyzed to assess sjection,
fatality and incapacitating injury rates for vehicles squipped with side release and end release
buckies. Descriptions and summaries of the analyses conducted by NCSA are included in

Appeadix A.

The FARS analysis corpared specific vehicles from model years 1985 and later that were
equipped with either side release or end release buckles, but did not inclade vehicles with
passive belts or air bags, Vehicles from model years 1985 and later wens selected because
the agency had data available to indicate whether those vehicles were equipped with end or
side release buckies. A list of those *specified vehicles” studied in this analysis is given in
Appendix B, Sivnce tho analysis included several catcpories of vehicles, differences in driver
and vehicle characieristics were accounted for in the analysis. Funther analysis was
conducted of sccident data for specific vehicled that had a production change from side
release buckies to end release buckles, int with no other vehicle changes that could impact
the effectiveness m the belt system. These vehicles (referred to a5 cross-over vehicles)
changed froes & side release buckis to an end release buckle. Three sots of cross-over
vehicles were analyzed—Ford Taurus/Mercury Sable, Lincoln Coatinental, and Plymouth
Voyager/Dodge Camvan. Thess vehickes were subjected to sn additional anmlysis to
mmmmwmywmmmmmm
bymdvm:ﬂnmhaﬂbu:khlinmmlljiﬁ:ﬂnlm

- cases provide a detalled description of the crash severity and
occupant injury conseguences.

! CARDFile - Crash Avoidance Reseanrch Data file. CARDFile
is a file incorporating six states’ police-reported au:::id.unt:
filea in a etandard format.
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The NCSA report concludes that "there is no pattern of evidence in the crash data to support
the allegation related to inadvertent unlatching for side-release systems.” This analysis, -
based on fatal and less serious crash data, did not indicate a safety performance problem with
side release buckles.

CRASH TEST DATA:

The agency bas accummlated a large body of crash test data imvolving safety belts to restrain
test dummics in both vehicle and sled tests. This includes testing of child safety seatz as
well. The testing has been conducted in three programs areas; the Office of Vehicle Safety
Compliance, Research and Development, and New Car Asscssment Program (NCAP). In
order to identify and understand any occurrences of the alleged problem of buckies
uniatching, the agency conducted a comprehensive review of all its teating to locate specific
reports of buckles uniatehing during thess tests.

Crash testing with belted test dummies includes front, rear, mide and vehicle rollover impacts.
In the fromtal and side impact catepory, tests were condocted st both 90 depree and oblique
impact angles. Table 2 shows a summary of agency crash ant sled test data involving full

A total of mine buckies have opencd during testing with belted test dummies. Three openings
vehicles using these dafective belt buckies with end release buttons were recalled after an
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investigation conductexi by the agency's Office of Defects Investigation (ODI). Four buckles
opened during the rebound movement of the dummy whea a portion of the durmy body
contacted the release button on the buckle. Thess four buckles were also end relenss
buckles. Bach of thess events occurred during frontal testing under the NCAP program and |
the impact speeds were 35 mph. The dummiss were reatrained during the initial impact and
the recorded injury level of the dommy at the seating position of the released buckle was not
significantly differont from the injury level of a restrained dummy at the other seating .
positden in which the belt remains latched. Thiz leads to the conclusion that any belt release
was after the crach event was over. .

The remaining two of the nime bucikles that opened were side release designz, One occurred
during a frontal 30 mph berrier crash test of a 1979 Imiernational Scout II.  The vehicle was
equipped with a lap belt only and the buckle was found to be in an open condition during the
post crash inspection. The crash test film shows the buckle not oot of position but resting in
the lap of the dammy. If the buckle had released doring the initial impact or during any
other phase of high deceleration, the belt and buckle moast likely would have been forced ot
of pogition, rather than resting in a normal positon on the dummy's lap. It appears that the
safety belt restrained the dummy during the initial impact, bot releasad upon rebound. The
other gide release bockle openad during a 35-mph rear impact test of a 1980 Honda Preluds,
The dommy moved rearward upon the initial vehicle impact by 8 moving bamier. It does not
appear from the kinematics of the vehicle during the rear impact and the reactive motion of
the dommy that the backzide of the buckle was impacted during the initial period of this test
opeaing canmot be determined.

A comprehensive review of all of dynamic aled testing of child safety seat tests was also
conducted. A totsl of 239 tests were performed. Only two motor vehicle buckles opensd

during testing of child safety soats. Both buckles were the side rokease typo. One buckle
flﬂndwhannh:uhmmmdmm:hmdinslmdamﬂndwlhahﬂh During the
test, the buckis was pullad across the metal bar of the child safety seat whils its two ends -
were subdected to a tensile load in opposite directions, approximately 90 degrees apart with
respect 1o each othee. The resulting bending moment on the buckls fiacrured the lachplats
at the webbing atinchment point. The other buckle release occorred in a test of the
interaction with a passenger-3ide air tag. The rear-facing chikl safety scat was intentiopally
positioned closs to the air bag housing to test the dynamic imteraction between the air bag
and the child safety sest--this i3 contrary to all mamufacturery’ warnings and instractions for
positioning & child safety seat in a vehicle with a passenger-side air bag. As the rir bag.
deployed, the air bag impacted the back of the child safety scat, forcing the safety seat
downward. This motion forved the vehicle's safety belt bockle under the edge of the child
safety seat and into the botiom seat cushion, at which point the backle weleased. Based on
the direction of the application of the initial and reactive forces, there is no indication of an
impact with the backaslde of the buckie that would be indicative of an alleged inertigl :
unlatching,
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A summary of the above reported latch openings during agency testing is in Appendix C.

In sammary, the agency has reviewed all available data of testing of restrained occupants in
search for evidence of afleged inertial unlatching of buckles. This review encompassed
testing of a total of 3,730 belted test dummies and 239 child dummies in child safety seats.
No evidence of buckle release due to alleged inertial unlatching was foumd.

In June 1977, an Engincering Analysis (EA77-040) was opanad to investigate a single
complaint alleging that the seat belt buckls in a 1975 Chevrelet Monza would open if a sharp
impact was applied to the back of the buckle. Im support of the invegtigation, a test progmm
was initiated on sample buckles from a Monza and other vehicles, The purpose of the
testing was (o duplicate and obssrve the unlatching whea the buckle was impacted by 2
rubber mallet on the front and rear surfaces of the buckies. An impact device was
constructed to provide a repeatable impact force. Testing was expanded to include ofher
vehicles from model years 1971 through 1978. This testing included the passenger scat
buckles in a total of 225 vehicles.

The icsting demonstrated that buckles, including the Chevrolet Monza, would unlaich if

impacted with a sharp blow to either the rear ar the front face of the buckic, The expanded
testing of other model years also showed that many buckies would open when hit on the rear
surface with a sharp impect. It was noted that 50 of 225 buckies opened during these tests.

The test device did not simulate the portion of the buman body that i3 in contact with the
back of the buckle when the buckle is worn, Also, the impact was oot selected based on a
correlation of the force that might be applied by the body to the back of the buckie during a
vehicle accident. The primary intent of the test device was to allow for the gathering of :
empirical and repeaiable data that would demonsirate, in a laboratory setting, the phenomena
ofbuctlsunl:tchmgdntoamn—mcldemﬁmdinwm

mmmwmwmmﬂ:MnﬁMwofm}
workl crashes could open a buckls, there was no correlation made to the dyiamic forces that
are present in mal-world crashes. Thus, thiy testing did not establish a risk of buckies
opening in real-world crashes. Tth:gimingAnﬂmmEﬁﬂ-ﬂdﬂupmtindhmm
there were no additional complaints in the ODI consumer complaint file of the alleged
problem of buckle vilatching. Bazed om the lack of ovidence that the alleged problem was
present in the real world, BAT7-040 was closed.

mmdmmmwnmwmmmmmm ' .

2 more realistic impact force. The recommendation specifically identified the need for data
concerning rollover and corner impacts to the vehicle. The agency has done this, NHTSA
mm:mmmmmmmm

complance, NCAP and research and development teating. As doscribed in a prior section of
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this repont, mmmammmmmmﬂmmm 104 in front
oblique impacts, 2,491 in frootal impacts, 811 in rear impacts, and 17 in vehicle rollovers.
No evidence of inertial unlajching was reported in those tests. These tests, which represent
real-world crashes, represent 4 thorough and cornprehensive asacsament of safety belt
performance. .

ODI COMPLAINTS:
fore Petition:

A search of the ODI database identified 1,886 records of consumer complaints regarding belt
failures in accidents as of Sepiember 9, 1992, one day before the showing of the CBS "Strest
Stories” program. The computer print-out of these reconds was reviewed for allegations of
seat belt buckle failures. Key words such as: buckle, buckle unlatched, unfastenad,
disengaged, and opened, were targeted for further review, Complaints of seat belts :
breaking, problems fastening, belt spooled out/pulled out, belt did not lock up, belt releasad
(retractor), false Iatching, or no latching were not followed up because they are not related to
the alleged defect. Out of the 1,886 records, B5 were identified a3 possibly relating to
buckle disengagement. Full copies of these reports were retrieved and reviewsd for
pertinency, which included iclephone calls to consumers for clarification where appropriate.
The agency atiempied to reach 63 comphinarts by telephone and successfully made contact
with 40, After this process, 35 reports were identified-in which it was alleged that a seat
belt buckle inadvertently disengaged during an accident,

The 35 complaint reports were analyzed by type of buckle, type of accident, ssverity of
accident, and severity of injury. The type of buckle reported is oither a side mlease or an
end release buckie. The underlying presumpiion for the inertial unlatching in a side release
buckie to occur is that the impact necessary to releare the buckle must be applied to the
inside (the side next to the occupant) of the buckle. Accordingly, the reports were reviewed - -
to determine the type of accident by principal location of impact. The location of the vehicle
impact determines the mitial direction of forcas applied to the vehicls, occupant and the
buckle,

Tabls 3 shows a listing of 35 complaints by model and model year. The complaims are

widely distvibaoted among many msakes and models, and over many model years, Of the

35 reports, 24 wers for vehicles equipped with side release buckles, and 11 were for vehicles

with end release buckies, A e comparison was made of the number of complaints for both

bncklntypubydmdmgﬂnmherofwmphmubyﬂnvehiclapopuhﬂmfmnch
vehicle, The rate for side releass buckies is 0.7 per 100,000 vehicles and the rate

Mﬂmmhﬂﬂwlmmﬂm



Table 3

List of Complaint Vehicles
MODEL YRAR | ManmacTunsr | wopmL MDE RELAASE | SND RELEASE
b1 ] PORD CAPRI 1
11 Lri GHEVETTE 2
1944 RORD RRONCO 1
[T oM CILERRITY 1
" 1984 aM CUTLASS 1
ﬁ 198 FORD BACOAT 1
H 1984 oM REGIAE, 1
1915 au ASTRO VAN 1
19855 oM BLATER 1
1555 o FLECTRA 1
1935 FORD ECORT 1 l
1955 MAZDA aLe 1 I
05 CHRAYILEN NEW YORKER 1
(1] M 1
1503 M SUNURBAN 1
1985 M CAMARD i
O LEIARRE 1
MITAUBME MIRAGE 1
M MOVA 1
a FRinmD 1
MAZDA m 1
ad SARART VAN 1
o CORAIA. 1
Ol CUTLAS 1
. CELENRITY 1
e RBOAL 1
CHEYRLER SHADOW 1
FORD Lo 1
M CORMCA v
CHAYSLER vASTY i
PORD - EXFLORER. 2
aM METRO 1

13
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Twocnmalmlnmmdmfmmﬂwudm First, even if all of the complainty did
in fact reflect instances in which the buckies acmally released as a result of an accident, the
complaint rate is extremely low—far below the levels indicative of a potential problem that ”
would warrant a determination of a safety-related defect. Second, 0o significant difference
was noted between the complaint rates for side release buckies compared to end releass
buckles. This is consistent with the real-world accidant dats amalysis which demonstrated no
difference in the occupant protection of side versus end release buckles.

The vehicle age at the time of the complaint was analyzed i response to the possibility that
over time, buckles may be more viilnerable to inertial unlaiching becanse of weakening of
the buckle release spring. Tabls 4 shows the relationship of complaints to vehicle age. No
trend was noted to indicate that buckle aging contributes to an increase in alleged opening of
safaty belt buckles in motor vehicle accidems.

Wl jw N o eSS o

T
e

Theimpnctlnuﬂmmmutrﬂchmilmmn.ﬂdued. Bacanse the buckle position is at the
side of the occupant, an impact to the side of the vehicls would Hkely transmit the most
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direct impact from the occupant to the buckle. Table 5 shows a comparison of impact
Iocation on the accident vehicle by the type of buckle. For both the end and side relcase

bucklzs, most of the reponted impacts were to the front and rear and not the side of the
vehicle.

Table §
Vehicle Impact Location by Buckle Type

The reperted vehicle damage or accident severity ranged from moderate to severe. Injuries
were reported in 33 of the 35 accident reports. The type of injury variad and is shown in

Table 6. The seriousness of the injury as measured by the type of treatment (where reported
in the compiaint or determined by follow-up telepbone calls) i3 shown in Table 7.

Table 6
Type of Injury .
INIURY TYPE SIDR END
RELEASE | RELEASE

NONE 1 1

ABRASION ) 1

LACERATION 2 o

BROKEN BONEH [ 1

TRAUBA 3 )

CONCUBSION 1 1

NOT FEEPORTED -1 3
] 2‘ r
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Of the 35 complaint reports, cight alleged that a child-seat was released by the opening of the .
vehicle’s seat belt buckls. Of the eight, five wexe side relsase buckles and three were end
release buckles, The complrint rate associated with the alleped release of child seats for the
side release bucklez is 0.5 per 100,000 vehicles sold compared to 0.8 per 100,000 vehicles
sold for the end mieass buckles, Again, no significant rend is noted to indicate an inertial
unlarching phenomenon of the side release bockles.

After Petition:

In the 4 dayy immediately following the "Street Stories” program, which was broadcast on
natiorrwide televisiom, the ageacy received approximately 4,300 calls to the agency's toll-fres
Ao Safety Hotline. These calls reprezent inquiries to the Hotline requesting consumer
information on a varisty of subjects, inclnding child safety seats, New Car Assessment
Program crash test results, Uniform Tire Quality Grading System, drunk driving literamre,
etc. Additionally, these calla include callers who either want to discuss a safety issue with a
Hotlime comtact representative or file 2 consmmer complaint about 2 safety problem they have
experienced with a motor vehicle or item of motor vehicle equipmeat. - Thess include Hotiine
calls in response to the "Strect Storles” and "CBS Evening News® prosentations. When
compareg with the total phone calls received by the Hotline over the same Friday through
Monday time pexiod for the preceding 6 weeks, the 4,800 calls are very close to the average
4,400 calls over that 6-week pexiod.

_mmmmnammmfsmu-mmaﬁmu&mmmmm
based on presentation in the medin, the agency reviewed the number of consumer cals to the
Auto Safety Hotline in two other instances where the Hotline telephomo number was
illostrated on national television. After a February 1990 child safety seat ssgment on "Good
Moming America,” the agency received over 8,000 calls during the next 5 days. After a
February 1992 ABC broadcast concerning child safefy seats, nescly 10,000 cafls were
received by the Hotline within 5 days. Additionally, after ageocy press relaasss announcing
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the availability of conswmner information on such subjects as the Uniform Tire Quality
Grading System, the New Car Asscssment Program, and child safety seats, the agency
mcmvedbetwemgtﬂﬂamizsmﬂmqumfmthemformmnnwﬂmddays depending on
the subject. .

The relatively few number of calls to the Hotline concerning safety belt buckles as a result of
hmduauunﬂpubhmymbeuhenuastmngmmmmmegeddefmtmmn
real-world problem.

Aside from the total number of consumer calls to the Hotline, calls acheally reporting a
safety belt problem were agalyzed. Of the calls that were in response to the "Street Stories"
and "CBS Evening News" pncsentations, the vast majority were from those consumers who
either expressed concern over what they had seen on television, including a mumber of
persons stating "1 could make my safety belt do what the show indicated,” or requested
information from the agency on safety belts. From the date the CBS program was shown on
September 10, 1992 to September 28, 1992, only 47 callers actually reported complaints
related to safety belt performance. Of the 47 complaints, 30 involved accideat situations,
and only 18 of these specifically alleged that the safety belt became unlatched for some
reason. None of these complainants indicated or suggested that the reason for the nniatching
was an impact to the backside of the buckle, Like the complaints received before the "Strest
Stories" program, these complaints includs vehicles equipped with end releass as well as side
releass buckles. Four of the 18 complaints were on vehicles with an end release buckle.
Two neports indicated that a vehicle tickle failed to hold a child safety sest—one report each
for side and end release buckles. Serious injuries were reported for both the side and end
release buckles. Four reported injuries required hoapitalization, thraewemmvehn:inswrﬂ:
- side release buckles and one was in a vehicle with end release buckles. :

One fatality was veported and was investigated by an indepemdent experienced accident
investigator. The investigation included examination of the crash scene, the vehicle, the belt
and buckie, the antopsy report, and interviews with the police officer, the victim®s relatives,
and the medical examiner. The police accident report indicates that the victim was not
wearing the safety belt. Tlumhphxfuunﬂmwiﬁemuhmdimmnﬂﬂsﬁnﬁngwu
incotyect.

1t i3 apparent that calls to the Hotline were not significantly affected by the publicity
associated with the "Sireet Stories” and "CBS Evening News” broadkasts alleging safety belt
uzalatching due to ineatial kading. Further, consumer complaints concerning belt imlatching
in crashes bave been extremely low in number. The fact that the low volume of calls to the
agency's Anto Safety Hotline, and more specifically, the small mymber of consumer
complaints specifically addressing uniatching of safety belts in crasheay, sugpests that the
public doea not consider this to be a safety concern. It alao suggests that the public
understands the benefits of safety bels and the protection they peovide to vehicle occupams
in real-world crashea. Additionally, the complaints of buckie releaso that were received fail
to show any evideocs 10 snpport an inertial release phenomena. Complaints bave been
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mpurtedunbuﬂnhasademdandmlusebuckhdms but no significant difference was
noted in the complaint rate between side and end release buckles for alleged vulatching
incidents. Interestingly, most complainants report the unlatching occwrred during a front or

rear impact, which would not appear to be the direction providing the greatesat susceptibility
to alleged inertial walatching of side release buckles.

RECENT TESTING:

Following the receipt of the petition, ODI initiated 2 test program to assess the performance
of side nelease buckles under various conditions. 'The purposs of the testing was to: (1)

determine the dynamic physical conditions necessary to cause side relesse buckies to release
under inertial loading from a sharp impact to the back side of the buckle; {2) measure buckle
response in crash conditions and compare these to measured and predicted conditions that

would cause a bockle to unlatch due to insrtial forces; and (3)-measure in-vehicls conditions
using a human volunteer aod metal frame child seat. Thuﬁ:llr:pmtntfiﬂ:ngmamhedas

Appendix D,

Tesungnﬂudadﬁxﬂsmhwhdemshm.bmuhumufmmwlmsmmm
back of sample buckles with 2 homan hand or hip, and a video cassette; and in-vehicle
testing of buckles using a metal frame child seat and a2 buman volunteer's hip. 'A computer
model was developed to predict the required imgralse, acceleration, and pulse width to the
buckle that would canse a buckle to unlatch under inertial forces,

The bench testing consisted of dropping an R Ib wweight from selected heights onto the back
side of a side releass buckle. The buckles were equipped with accelerometers to measure the
acceleration-time history of the impacts. The buckie was stretched horizontally between two
posts and placed under tension. The belt/buckls tension was held at 5, 50, and 500 bs. The
back of the buckle was impacted with and without padding. Three types of padding were
used, two types of foam and 1/8th inch thick dummy skin.

" In addition to bench testing, accelerometers were placed on the safety belt buckles in severai
full scale crash tests incorporating test dummies reatrained by safety belts to gather
laboratory crash data for comparison with the modeling and the bench testing dats. The full
scale vehicle tcatn included the following: -

0 20 mph side impact, 1985 GM pickup truck, 2 - 50 perceatile st dummiss

o 30 mph side mpact, 1985 GM pickup truck, 1 - 5D percentile test dummy and 1
. child seat with a 3-year old test dummy

o 30 mph front impact, 1993 Chrysler pickup, 2 - Sﬂpﬂmﬂbtﬂtm

o S0 mph oblique fronr impact, 1989 Taurus impacted with a 20,000 moving test

buck, 1 - 50 percentile test dummy
0 30 mph front impact, 1993 Sentra, 2 - 50 percentile test duminies
0 30 mph front impact, 1993 Ceniury, 2 - 50 percentils tast dummies



21

The results of the test progmm =hows that the phenomenon of inertial unlatching can be
described in terms of the phyuical parameters of acceleration anmiplitude, doration of the
acceleration pulse, and belt tension, As beit tension increases, the acceleration requined 1o
open a buckle also increases. As the pulse width decreases, the acceleration requirad to
inertially open the buckle increases. Most importanily, the testing demonstrates that
acecleration pulses needad to unlatch a safety belt are not represantative of conditions
experienced in real-world crashes.

These parameters are shown praphically in Fipure 1. This figure shows the predicted Line
for inertislly opening the buckle with a belt tensicn of 30 1b. The area above the line
indicates the coaditiens uader which it is theoretically possible to opea the buckle release by
inenial acceleration. Conditions below the line would not cause the buckle to release. Data
poimnkmﬁnmﬂuhenchtesﬁng,ummweigm,ﬂdmmm,mmmmhip
impacts are plotted fo show their relation to the predicted threshold for cpening, Laboratery -

No buckie releases were observed during the crash testing. The Isboratory test rexults
indicate that, while it i3 possible (0 create inertisl acceleration that could cause a safety belt
buckle to release, such condition« are sxtremely unlikely to exist in real-world crash
conditions.

RECALLS:

The agency has an aggressive program to investipate alleged safcty defects in motor vehicles,
The agency Hotline receives complaints and thess are codified and entered into a
computerized database. Each and every safety defect complaim is reviewed by profestional
staf¥ to look for postibls defect trends, When evidence indicates a pozsible safety defsct
trend, the agency will open an investigation to analyze the basis of the complaints and
identify any safety defacts. Many of these imvestigations remult in safety defect rocalls.
Marnfactorers may also initiate safety defect recalls without diroct influence by NETSA
investigations. During the pest 4 years, motor vehicle mamfactyrers have ismed ten safety
recalls to correct defects in safety belt buckios and recall & total of 2,722,850 vehicles, Of
these, NHTSA investipationa influeaced the recall of 2,371,000 vehicles in three

* investigations that rosulted in safety recalls. Appeadix B shows a listing of all safety beit
buckie recalls received by the agency during the past 4 yearsy.

A review was made of all motor vehicle safety recalls, from 1968 {o the present, that
reported 2 defect in safety belt buckies. The recalls were reviewed to determine if there was
any relationship between the reported defect in the recall and the alleged defect of inertial
nalatching. The defects in these recails inchuded a broad mange of reported problems, such as
improper latching, false latching, failure to unlatch, failure to remain fasened under high
tenaile loads, and mechanical fallure (cracking and disintegration) of certain paris as a result
of aging. There have heen 00 recalls that relate to the alleged problem of inertial release of
a buckle die to impact b the back of the buckle houzing.
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FOREIGN STANDARDS CANADA
The agency askad representatives of the Canadian government for any information it may
have of investigations and reports of inertial unlatching of safety belt buckles. An official of
Tranzport Canada responded as follows, "First of all, I would like to say how disappointed I
was with the "Street Stories’ newscast on this matter. Scare stories of this nature can ondo
many years of work in building public confidence ln occupant restraint systems.” Canada
conducted many investigationy into alleged releass of buckles but "in NO casc was it
concluded that the buckie released due to inertial forces." Transport Canada tested several
hndred vehicles and have "NO documentad cases of inadvertent actuation of the buckle
system.” It reporis three cases in which a buckle was found to be unlatched at the and of the

test, It concludes that, in two cases the buckles were efther not fastened or improperly
fastened, and in the third case, it believes the dummy’s hand struck the buckls releass.

The Department of Transport of the United Kingdom was confacted for information related
to wmrwantad buckde releass in seat belt assembliss. The response from the United Kingdom
siated that its in-depth accident investigations have shown no instances of inertial releaze of
safety belt buckles and, that its conntarpant to our defect investigations and compHance
testing offorts have found no defects of this aature in its testing and investigations.

The Aunstralian Federal Office of Road Safety (AFORS) was contacted for infonmation related
to unwanted buckle release in seat belt assemblica. OF particoiar interest were any
regulations which may, either by intent or effect, discourage use of the side release buckies
in Australia, AFORS commented that no soch regulations existed. The agency nacuestad
any information from Avstralia’s investigative files related to the sabject buckle types.
AFORS notod that review of the safety defect investigations found "po record of any allsged
problems with thix type of buckle in Australia.™

While not containing any provisions specifically relsted to sids relsase buckiss, corrent
Australisn Design Bules (ADR) and Australian Standerds {(AS) for seat belt azsemblies
inclnde several reqoirements intended to Limit the possibility of vnwanted buckie release in
geveral. These requirements involve tests for partial engagement, insdvertent release,
dynamic performance, and buckle-spring fatigue resistance. A brief discnssion of each
follows.

Partigl engagesnend  Clanse 9a of AS 2596-1983, "Seat Belt Assemblies for Motor
Vehicles, " states that “the buckle shall be of 3 quick-release type and zhall not be capable of
partial engagement.” Fartial engagement is defined as “any stable condition, other than

m&wiqﬂich&hﬂhwwﬂhﬂnnﬂnmgmof
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not less than 1 N applied by tensile forces in the strap components, without disengaging.

Theta:silefnmmiyh:mnd:lyappﬁndhyhnﬂngmepanﬁfﬂmhmkhmmﬂmeomﬂ
part terkds to fall out vertically under its own weight.*

Ingdvertent release Clanse 9b of AS 2596-1983 states that "the buckle shall not have a
potential for inadvertent release by the vehicle occupants.® A buckle assembly is considered
free of snch potential if, when tested in accordance with AS 2597 4, release is not caused.
This test involves application of a flat planar surface against a Iatched buckle assembly such
that the surface is normal to the Iine of action of the actuator.

Dynamic performence The seat belt assembly ia sobjected to dynamic forces designed to
cause a nominated deceleration of 4 dummy of specified characteristic. A dummy with mass
of 72 + 2 kg (163 + 5 Ibs) is mountad on a test sled and restrained by the seat belt
assembly to be tested. The seat belt assembly is configured in & manner consistent with its
intended usage. From & nominal initial velocity of 13.6 m/s (29.0 mph) the apparatus
achieves a deceleration of betwesn 235 m/s? (771 fitfs%) and 335 m/s? (1010 ft/s?) within 30
ms. The deceleration must be substantially within the specified range for at least 20 ms,
disregarding values outside the range that occur for periods of less than 1 ms, Upon
completion of the test, the seat belt asgembly is checked for separation of any components
within themselves or from the anchomges and for proper release opemation of the buckle.

: ; ance Clase 4.5.3 of ADR 4/01, "Seat Belts," states that “in
ﬂumwhmupﬂngismmmmdmﬂwmﬂmhingmufawe thclund
required to operate the apring shall not be reduced by more than 20% after the spring has
mmmsummmmawmmmﬁﬁdm
design movement for buckle mistching.*

CONSUMER REACTION:

As discussed easlier, the agency received a oumber of phons calls to the Auto Safety Hotline
aftar the pews media (September 10, 1992, “Street Storics”) allegation of a buckle unlatching
phenomena, due to inertial loading. The Street Stories show was based on the alleged defect
as discussed im this petition. Most of the calls were from consumers who were genninely
concemed about what they had seen or heard about the alleged design defect in safety belt
buckles that utilize A side release imckle, Many of the callers stated that they were able to
replicate the buckle unlatching by striking the backside of the buckles in their own vehicles
with objects ranging from acrew driver handles to books.

After listening to the concerns voiced by the catlars to the Hotline, it was impcrtant to leam
if the allegations mads on television and in the print media about safety belts untaiching in
crashes had any effect on consumers’ atitudes and perceptions about the benefits of using
their safety belta. In an attempt o identify and understand any consunwr impacts that may
have resulted from the allegation of buckle release, & number of call backs to consumers who
had originally callad the agency after having secn or heard about the "Street Stories™
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progmmwmomhctud The ohjective of these phone calls was 10 determine if the show
had any effect on a person's decislon to use safety belts when riding in a motor vehicle. The
resuits of these telephone calls are not statistically based, but rather are indicative of
consumers’ reactions to the mecdia claims of safety belt buckie unlatching

A total of 128 persons were called, and all indicated that they use their safety belts all or
most of the time. This Is exactly the type of person one would expect to have called the
Hotling on an issue concerning safety belts. Calls from non-belt myers would not be
expected, since the allegation that safety belts cam become unlaiched in a crash may be
supportive of the reasons cited for not wearing safety belts.

Of the 128 consumers, 124 peopls (97%) stated that théy continue to wear thelr safety belts.
Of those 124 people, 22 also stated thet because of the program, they were being mom
carcful in cusuring that their safety belts wers secursly fastoned. Several other consumers
stated that they took extra precautions t0 ensure that the safety belt buckle did aot come in
direct contact with any hard spots on child safety seats. In most instances, the safety belt
buckic does not contact rigid componenis of the child safety scat; however, in insiances
where contact does occur, consmmers atated that they placed padding under the buckls.
Obvicusly consumer actions o ensure that safety belts are securely fastened and worn
correctly ans beneficial to highway safety.

The remaining four consumers (3%) staded that they stoppes] wearing their belts altogether or
use them less often. Thess comments are of great concem. NHTSA, in cooperstion with
the entire ssfety community, has spent many years and millions of dollars on initiatives to
encourage safety belt use. Given the thousands of lives that have been saved, and the
reduction in injury levels to millions of other motor vehicle occupants becavse of safety
beits, there is no doubt that safety belts are a highly effactive means of providing crash
protection 10 occupants of motor vehicles. It is dishsartsaing that someons may beé asriously
injured or killed in a motor vehicle crash simply because they no longer wear their safety
belts after the media claims of safety belt buckle unlaching--especially when acieatific
studies, real-world crash data, and consumer reports all demonstrate that such media claims
are unfounded.

SUMMARY:

The petitioner allegos that ceriain designs of safety beli buckies are vulnemble to unlatching
caused by inertisl forces that may be applied to the buckle in a crash. To support this
contention, the petitioner demonstrated the unlatching of side relesse backles by hitting
sample backles on the backside with a sharp impact, typically with a video cassaits box, or
human hip. Also, mepmmmﬂudmmmpmmwngﬂwunmﬂmgof
buckles in motor vehicle accidents,

The agency comducted an extensive review of all available information to assesx the real-
world zisk of inadvertent unlatching of bucklcs. It sent information request lotters to cight
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vehicle manufacturers, five safety belt manufactorers, and holders of seven patents of end
release buckles. The agency reviewed its accident data, consurner complaint file, and crash
test data to aszess this alleged problem. Further, full scale vehicle crash tests and other
laboratory tests were conducted in the course of this evaluation to determine the possible
real-world risk associated with the alleged inertial unlatching.

The vehicke manufactarers’ infgrmation demonstrates a very low raiz of complaints of alleged
relensing of buckles in motor vehicle accidents. Side release buckles have been used m
vehicles from all of the major manufacturers for many years. Since 19%), about 263 million
vehicles have been equipped with side release buckles. ' The manufactarers report either po
or very few complaints of alleged unlsiching in that period of time., No manufacturer
developed test progrups to address the alleged defect because real-world data suggested there
was no need. Seversl manufacturers point out thar the level of acceleration or impact oa a
buckle during a motor vehicle crash is far below the level needed 10 release a buckle. The
bnckle manufacturers report oo complaints and oaly seven lawsuits pertaining to buckle
unlatching. These mansfacturers have made no design changes due to the alleged defect.

mmhmmmm{mtthdfmadﬁignmwnﬁderﬂuMﬂ
effects on the performance of a buckle. The patont holders provided two reasons for this,
First, some designs are intended to be used with pyrotechnic belt pre-tengioning devices,
These devicea can lmpart impact lcads to the bickis and these must be anticipated in the
design to prevent inadvertent unlatching. Second, all designs of buckles, both end release
andl side release, must operate safely without inadvertent release in real-world use.

The agency analyzed its accident data for evidence of the alleged defect. The analyses
compared injury and fatality levels between vehicles using side release buckles and vehicles
using end releass buckles. The analyses showed no pattern of evidsnce to sipport an
allegation of inadverteat unlatching of side release buckles. Specific accident files show no
'ﬁidanmmhdimlnerﬂaluu]ﬂch]ngnfhlmm.

The agency reviewed all of its records of vehicle crash and sled tost data for evidence of
inertial unlatching. The sgency has records on 2,067 tests involving 3,730 belted full-size
test dummics xnd 239 tests of child dummies in child safety seats, Nine bockles vnlatched in
vehicle tosts and one braks and one vnlatched in child seat sled tests.  OF the uniatched
buckies, three ware zside release and seven were end release buckies. The ageacy has
reviewad the wiitten reports and films of theas incidonts and comcloded that the teat data

provides no evidancs of the alleged inertial unlatching phenomena.

Thaﬂﬂmmcomph]ud:nbnummmmemmphimnfmmm
However, the lovel of comphaintz is very low in comparison to the population of vehicles and
is ot concentrated in vehicles with side release buckles. The complaints of alleged
unlsiching incinde end release type buckles. The compiaint rae for end release buckies
compared to side reloass buckles is about the same (0.9 for end release compared to 0.7 for
side release compliints per 100,000 vehicles).



26

A test program was conducted, including tests of belt buckles and vehicle crash tests, The
laboratory daia shows that, as belt tension increases, the level of acceleration required to -
uniatch & buckle increases. Further, the dara demonstrates that accelerations necessary to
inertially unlatch a belt buckle do not occur in actual vehicle crash conditions. Crash tests of
vehicles shows that during the crash, the highest acceleration on the buckle occurs with
significant loading of the belt. None of the buckles opened during crash tests, and the
measured level of acceleration on the buckies was well below the level to canse. a buckle o

uniatch.

FINDINGS:

o

A comiprebensive agency review of over 2,300 crash tests involving approximately
4,600 beked dummies, incloding frontal, obligme, rear, mllover, and side crashes,
did vot provide one instance of inertial uniatching. In ten of these tests, belts did
come unlatched due to other reasons, e.g., extemal contact with the release bution,
manufactaring defect in the buckle. Itwasalsufwndﬂlatmofthemhuckle
unlau:hmpm'ulvedendmlmsehmﬂu

Iabmmm;pmfnrmedmmmlhispdﬁmdeﬁmdthcmﬁmﬂng
characteristic which can cavse igertial nnlatching. Most important, this testing
demonstrated that these characteristics are aot present in real-world crashes.

Mannfactirer data did not demonstrate that inertiat unlaiching is a safety problem.
In the tens of thousandy of crash tests conductad by moter vehicle and belt
manufacturers, anly Geaeral Motors Corporation (GM) reported what it believes
may be two possible, but mverifiable, cases of inertial unlatching. Of the 30,000
tests (M hag parformed, it identified only these two such possible instances. No
other mports weore provided by either vehicle or belt marufacturers. Responses
from safety belt buckle pateat holders indicated that patents were scught to improve
the gencral performance and ease of operation of buckles—-not because of a safety
proﬂemaundmdwilhmﬁnlunhmhmg

Myﬂﬂﬂwﬁdmhdm#munmdﬂn'ﬂmahmpmﬂm
in the crash data to support the allegatiom related to madvertent unlatching for side-
release systems.” Thus, amalysis of real-world data did not indicate the presence of

a safety problem associated with inertial unlatching in side release buckles,

Review of consumer calls to the agency's Auto Safety Hotline did not suggest the
presencs of & safety problem, The complaint e (the number of reports divided by
the number of vehicles on the road) is essentially the same for vehicles with both
side and end redease bockles. . Further, the complaint mie is cxtremely low
compared 10 other safety problems reported to the agemcy.  Additionally, the mumber
of consumer calls to the Auto Safety Hotline subsequent to the "Street Stories” and -
CBS Evening News programs, the laner of which broadcast the toll-free Auto Sefety



Hodline telephone number, were no higher than the number of calls normally
received. Generally, national TV publicity of a safety Issue, in which the Auto
~ Safety Hotline telephone number is preseated, results in iarge increases in Anto
Safety Hotline calls. The fuct that such an increase did not occur In this instance
sugpests that the public does not consider this do be a safety concern.

RECOMMENDATION:
This petition should be demied.
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