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DISCLAIMERS

This document is disseminated under the sponsorship of the Department of
Transportation in the interest of information exchange. The United States
Government assumes no responsibility for the contents or use thereof.

The opinions, findings, and conclusions expressed in this publication are those of
the authors and not necessarily those of the National Highway Traffic Safety
Adminigration.

The crash investigation process is an inexact science which requiresthat physica
evidence such as skid marks, vehicular damage measurements, and occupant
contact pointsbe coupled with theinvestigator's expert knowledge and experience
of vehicle dynamics and occupant kinematicsin order to determine the pre-crash,
crash, and post-crash movements of involved vehicles and occupants.

Because each crashisauniquesequenceof events, generdized conclusionscannot
be made concerning the crashworthiness performance of the involved vehicle(s)
or their sefety systems.



Technical Report Documentation Page

1. Report No. 2. Government Accession No. 3. Recipient's Catalog No.
IN99-102
4. Titleand Subtitle 5. Report Date:
Remote Air Bag Deployment Report February 16, 2001
Vehicle - 1998 Ford Crown Victoria LX 6. Performing Organization Code
Locetion - Oklahoma
7. Author(s) 8. Performing Organization Report No.
Specia Crash Investigations Team #2 Task #0216
9. Performing Organization Name and Address 10. Work Unit No. (TRAIS)
Transportation Research Center
Indiana University T oo oo
222 West Second Street - ontract orfsrant fvo.
Bloomington, Indiana 47403-1501 DTNH22-94-D-17058
12.  Sponsoring Agency Name and Address 13. Type of Report and Period Covered
U.S. Department of Transportation (NRD-32) Technical Report
National Highway Traffic Safety Administration Crash Date: October 1998
National Center for Statistics and Analysis 14. Sponsoring Agency Code
Washington, D.C. 20590-0003
15. Supplementary Notes
Remote redesigned air bag report involving a 1998 Ford Crown Victoria L X, with manual safety belts and
dual, redesigned front air bags, and a 1996 Chryder Town & Country minivan
16. Abstract
This report covers aremote investigation of an air bag deployment crash that involved a 1998 Ford Crown
Victoria LX (case vehicle) and a 1996 Chryder Town & Country minivan (other vehicle). This crashis
of specia interest because the Ford was equipped with redesigned air bags that deployed as a result of
collison events and the restrained front right passenger (81-year-old male) sustained fatal head injuries.
The Ford's restrained driver (58-year-old male) was reportedly uninjured and the restrained right back
passenger (56-year-old female) sustained police-reported non-incapacitating injuries to the head and arm.
The Ford wastraveling south in the outside southbound lane of atwo-laneroadway that was part of afour-
lane divided turnpike. The Chryder was traveling north in the outside northbound lane of a two-lane
roadway that was part of the same turnpike. The vehicle-to-vehicle impact occurred in the outside
southbound lane when the Chryder, diding on its left side facing north, had its left front fender dide onto
the top of the Ford's right front fender and hood. The Chryder’s front left grille and leading hood edge
contacted the Ford’ s front right windshield header and upper right A-pillar. That collison was the only
involvement of the Ford in a crash sequence totaling seven events. The Ford's front right passenger was
restrained by his available, active, three-point, |ap-and-shoulder safety belt system. He may have been
struck by the Chryder’s front left bumper corner penetrating the Ford’s greenhouse area. His “Head
Trauma’ was the cause of death (103 minutes post-crash) and, as he was transported directly to afunera
home, he was likely pronounced dead at the crash scene. Seat position and posture of the Ford's driver
and right back passenger are unknown, as is the steering wheel position for the driver. Police indicated
the driver was not injured and was not transported to a medical facility. The right back passenger was
transported by ambulance to amedical facility. Her specific injuries and treatment status are not known.
17. Key Words 18. Didtribution Satement
Air Bag Motor Vehicle Traffic Crash General Public
Deployment Injury Severity
19  Security Classif. (of thisreport) 20. Security Classif. (of this page) 21. No. of Pages 22. Price
Unclassified Unclassified 5 $2,000

Form DOT 1700.7 (8-72) Reproduction of completed page authorized



Page No.
BACKGROUND . .\ ittt ettt et e e e e e e e e e e e e e e e 1
CRASH CIRCUMSTANCES . .+« vttt ettt et et e e e e e e et e et et e 1
CASE VEHICLE: 1998 FORD CROWN VICTORIALX ... .o 2
CASEVEHICLEFRONT RIGHT PASSENGER . ..ttt e e 3
CASE VEHICLE FRONT RIGHT PASSENGER' SINJURIES . .« . vttt e e ee e e eeeeeee e 3
CASEVEHICLEDRIVER . . oottt e e e e e e e e e 4
CASEVEHICLEBACK RIGHTPASSENGER . . ..ot i ittt e 4
OTHER VEHICLE: 1996 CHRYSLER TOWN & COUNTRY MINIVAN . ..o vi i 4
SELECTED PHOTOGRAPHS
Figure 1. Ford'sfrontrightdamage . .............. . .. 2
Figure 2: Ford' sfront right passenger deployedairbag . ...................... 2
Figure 3: Ford'sfront right passenger seetingarea . .. ..o viiiiienennn .. 3
Figure 4: Chryder'snon-horizontd frontdamage . .. ............ .o L, 4
Figure 5: Chryder'sleftgdeandroofdamage . ... 5
Figure 6: Chryder'sright Sdeandrightroof rall damege . ..................... 5

TABLE OF CONTENTS




BACKGROUND IN99-102

Thiscasewasbrought to the NHT SA’ sattention by areview of the 1998 Fatdity AndysisReporting
System (FARS) in June 1999. The crash involved a 1998 Ford Crown Victoria LX (case vehicle) and
a1996 Chryder Town & Country minivan (other vehicle). The crash occurred in October 1998, at 1205
p.m., in Oklahoma, and was investigated by the gpplicable highway patral district. Thiscrashisof specid
interest because the Ford was equipped with redesigned air bags that deployed as a result of collison
eventsand therestrained front right passenger (81- year-old mae) sustained fatd headinjuries. TheFord's
restrained driver (58-year-old mae) wasreportedly uninjured and the restrained right back passenger (56-
year-old femae) sustained police-reported non-incgpacitating injuries to the head and arm.  The Police
Crash Report was received in December 1999, the Certificate of Death was obtained in February 2000,
and insurance company photographs were secured in March 2000. This report is based on the Police
Crash report, the degth certificate, insurance company photographs, occupant kinematic principles, and
this contractor’ s evauation of the evidence.

CRASH CIRCUMSTANCES

The Ford was traveling south in the outside southbound lane of atwo-lane roadway that was part
of afour-lane, divided turnpike. The Chryder was traveing north in the outsde, northbound lane of a
two-lane roadway that was part of the same four-lane, divided turnpike. It was daylight, the weather was
clear, and no vision obstructions were noted. The roadway was concrete, dry, straight, level, and no
defects defined. Pavement markings are not known (no scene photographs). Posted speed limit was 121
km.p.h. (75 m.p.h.). Traffic dendty isnot known.

The vehicle-to-vehicle impact occurred in the outside southbound lane. Previoudly, however, the
Chryder (other vehicle) had drifted right from its outside northbound lane and contacted the east guardral
with its right side for a distance of 23 meters (74 feet). The Chryder’s driver then steered left and
overcorrected, causing the vehicle to begin a counterclockwise yaw and depositing 42 meters (136 feet)
of tire marks from the east shoulder, across both northbound lanes, and midway into a5-meter (15-foot)
median. From an estimated 45 degree counterclockwise yaw, the Chryder traveled an additional 34
meters (112 feet) while rolling three quarter-rolls to its right and completing a full 360 degree
counterclockwiserotation. Atimpact with the Ford (case vehicle), the Chryder wasonitsleft sideheading
northand its|eft front fender did up onto the top of the Ford' sright front fender and hood. The Chryder’s
front left grille and leading hood edge contacted the Ford' s front right windshield header and upper right
A-pillar. After separating from the Ford, rolling two quarter-rolls leftward onto its right Sde, and diding
aong abridge swes railing in anortherly direction, the Chryder then dropped 15 feet to the ground from
the bridge, gected itsdriver through the diding left rear door, and cameto rest atop afence, on itswheds,
and facing east. Thus, this crash sequence had seven events. the east guardrail, firgt rollover to the right,
vehicle-to-vehicle, second rollover to the Ieft, the bridge railing, the ground, and afence. Prior to the
vehicle-to-vehicle impact, the Ford deposited 17 meters (54 feet) of pre-impact skid marks, then another
53 meters (175 feet) of straight line brake marks to find rest. The Ford was facing south in the outsde
southbound lane at find rest.



CASE VEHICLE IN99-102

The case vehicle was a rear whed drive, 1998
Ford Crown Victoria LX, six-passenger, four-door
sedan (VIN: 2FAFP74WAWX ------ ) equipped with
a 4.6 liter, V-8 gasoline engine and a four-speed
automatic transmisson with an unknown shift lever
location. Four-whed anti-lock brakes were an option
for this vehicle, but it is not known if the Ford was so
equipped. The case vehicl€ s origina whedbase was
291 centimeters(114.7 inches). No odometer reading
was reported. The Ford was towed from the crash [ e |
scene due to disabling damage. Figure Ford front right damage; Note: direct
contact to right side of front header (case photo
#01)

Direct damage to the Ford began at its front
right and extended to itsfront windshield heeder’ sright
dde and the right upper A-pillar (Figure 1). The front right quarter of the front bumper fascia and
reinforcement bar were pushed rearward against the right front tire, the front right headlamp assembly was
shattered, the front right grille was missing, the front right plane of the right front fender was pushed
rearward, the top of the hood's right side near the seam and the top of the right front fender were
depressed downward, the right front whedl was pushed into the lower A-pillar, the upper A-pillar was
pushed rearward, as was the right side of the front header, and the right side of the windshield was
contacted (in the storagelot, the windshiel d glazing positioned atop the rear of the front hood doesnot lend
itsdf to estimates of itsimmediate post-impact condition). Visibleinduced damageincludesatenting of the
right forward portion of the roof and missing right rocker panel cover. The Ford's right front door is
missng, but it is sugpected that may bethe result of extrication efforts (the upper A-pillar was snipped near
the top of the ingrument pandl). Missing backlight glazing may aso beindirect damage from the front roof
damage or from extrication efforts. Possiblefurther induced damage aong the case vehicl€ sright sdeand
roof was obscured by atarpaulin. A CDC for the only event (third of seven) of this crash sequence
involving the case vehicle was estimated from insurance photographs. 12-FZAW-7 (010).

The WIinSMASH recondruction program
barrier agorithm, with a CDC-only estimated crush
profile from available photographs, was used to
esimate the Barrier Equivdent Speed (BES). This
WinSMA SH run provided aborderline reconstruction
and the results appear high. The BES was estimated
as 82.6 km.p.h. (51.3 m.p.h.) for the Ford. Thiswas
asevere crash (40-55 km.p.h. [25 to 34 m.p.h]) for
the Ford.

Insurance company photographs verify the B A
deployment of the case vehicle s front right passenger | Figure2: Ford’sfront right passenger deployed air

ar bag (Figure 2). Noneof the available photographs bag, Note arrow highlights blood stains a
fabric’slower right corner (case photo #05)




Case Vehicle (continued) IN99-102

provide much of aview for any other seat position in the Ford. The front right passenger air bag module
appears to have been located in a mid-mount location on the right Side of the instrument pand and was
equipped with a single cover flap that opened along itstear points. The shape of the passenger’ s air bag
fabric is estimated to have been rectangular. 1t isnot known if that air bag was equipped with tethers or
vent ports. Blood stains can be seen on the air bag fabric' s front right and dong itsright sde (Figure 3).

CASE VEHICLE FRONT RIGHT PASSENGER

The Ford's front right passenger (81-year-old
mae, White, Non-Hispanic, unknown height and
weight) was reportedly wearing his available, manud,
three-point, lap-and-shoulder safety belt sygem. His
pre-crashseat adjustmentsand postureare not known.
As the Police Crash Report indicates he was
trangported from the crash scene directly to a funera
home, itislikely hewas pronounced dead at the scene.
His time of death was officialy reported as 103
minutes post-crash. The cause of death for the Ford's
front right passenger, as listed on the Certificate of

.y - e

Figuré3: Ford' s frontri ght passenger seating area;

Death, was “Head Trauma” No autopsy was Note: blood-stained air bag, cut safety belt, air
ed bag module cover, and open glove compartment
performed. (case photo #06)

The restrained front right passenger was likely seated in a norma passenger posture with his back
againg the seet back and hisfeet onthefloor. Theposition of hishandsisnot known. Asthe Ford braked
prior to impact with the Chryder, his body would have moved forward. The Police Crash Report’ s scene
diagramindicated no travel path deviation by the Ford post-crash. Given the non-horizonta attitude of the
Chryder at impact with the Ford, it islikely that the Chryder’ sfront bumper penetrated into the passenger
compartment and struck the Ford' s front right passenger. His post-impact posture is not known.

FRONT RIGHT PASSENGER I NJURIES

: : - NASS In- : Source
Injury Injury Description jury Code Injury Source Confi- Source of
Number (including Aspect) & AIS 90 (Mechanism) dence Injury Data
1. |Head injuries, NFS 115999.7 |Front of other Probable Desath
unknown |motor vehicle Certificate




CASE VEHICLE DRIVER IN99-102

The Ford' s driver (58-year-old made; race, ethnicity, height, and weight unknown) was reportedly
wearing his available, manual, three-point, lap-and-shoulder safety belt system. His pre-crash seat
adjustments, steering whedl position, and posture are not known. His pre-crash, crash, and post-crash
movements would have mirrored those of hisfront right passenger. He was reportedly uninjured and was
not trangported to amedica facility. Subsequent trestment status, if any, is unknown.

CASE VEHICLE RIGHT BACK PASSENGER

The Ford' sback right passenger (55-year-old femae; race, ethnicity, height, and weight unknown)
was reportedly wearing her available, manud, three-point, lap-and-shoulder safety belt system. Her pre-
crash seat adjustments and posture are not known. Her pre-crash, crash, and post-crash movements
would have mirrored those of the front right passenger. She was transported from the crash scene by
ambulance to amedicd facility. Police assessed her injuries as non-incapacitating to the head and arm.
Her specific injuries and treatment status are not known.

OTHER VEHICLE

The Other Vehicle was a front whed drive, 1996 Chryder Town & Country LXi, four-door,
extended minivan (VIN: 1CAGP64L 8TB------ ) equipped with a3.8liter, V-6 gasoline enginewith afour-
gpeed automatic transmission and a shift lever at an unknown location. Four-whed anti-lock brakes are
standard for this Chryder modd. Its origind wheelbase was 303 centimeters (119.3 inches). No
odometer reading was reported. The Chryder was towed from the crash scene due to disabling damage.

Direct damage to the Chryder involved al
planes except the back plane. Event #1 was the right
sde of the Chryder contacting the east guardrail
(Figure 6). Resultant direct damage included latera
crush to theright front fender, the right front door, the
right rear door, and the right rear quarterpand. Event
#2 was a complex rollover sequence. After reaching
a 45 degree counterclockwise yaw in the median, the
Chryder rolled right three quarter-rolls about its | : - 9
longitudind axis while compleing a full 360 e B e,

counterclockwise rotation (Figure 5). Resultantdirect [ Figure4:  Chrysler’snon-horizontal front damage;
. Note: left side damage from sliding on pavement
damage included latera crush to the left front fender, (case photo #08)

the left front door, the |eft rear door, and the left back
quarterpanel. Event #3 was the front left plane of the
Chryder, while onitsleft (driver’ s) sde and heading north, impacting the front right area.of the southbound
Ford in a non-horizonta crash configuration (Figures 1 and 4). Resultant direct damage included
rearward displacement of the front left bumper corner fasciaand reinforcement bar, thefront left headlamp



Other Vehicle (continued)

assembly, the front Ieft grille, and the front left hood
edge, with the front left fender’s sheet metd peeled
rearward, theleft front tireand whed pushed rearward
into the lower A-pillar, the forward edge of the left
front door shoved rearward, the left front door’ s sheet
meta creased with a lateral indentation, and the left
rear diding door’ sforward edge did odged fromthe B-
pillar and its top haf (surrounding the glazing) bent
outward. Event #4 was a second rollover, to theright
as the Chryder separated from the Ford. Event #5
was another non-horizonta impact, this time with a
bridgerall that was contacted by the Chryder’s right
and undercarriage surfaces (Figures 5 and 6).
Resultant direct damage wasthe lateral creasing of the
right front door, and unknown damage, if any, to the
undercarriage. Event #6 congsted of thefour tiresand
whed s, plustheundercarriage, triking theground after
dropping approximately 4.6 meters (15 feet) off the
bridge ral (Figures5and 6). Possibledirect damage
to the tires, whedls, and undercarriage is unknown (no
obvious damage is visble in available photographs).
Event #7 wasthe Chryder striking afence (Figure 5).
Resultant direct damagewaspaint transfer, sheet metdl
scratching, and minima denting to the left back
quarterpand. Indirect damagetothe Chryderincluded
the front right bumper corner detached from the
reinforcement bar, missng front right headlamp
assembly, splintered windshield glazing, disntegrated

g b
Figure 5: Chrysler’'s left side and roof damage
(case photo #11)

Figure 6. Chryser's gjt .htlroo
damage; Note: bridge rail damage at right front
door and deflated right rear tire (case photo #13)

dazng (LF, LR, LR2, Backlight, RR2, RR, and RF), displaced right rear taillight assembly, and sheet meta
waffling to the back tailgate. The estimated vehicle-to-vehicle CDC (Event #3) for the Chryder was 00-
FYMW-4. No WinSMASH recongtruction program was run because of the non-horizontal collison
between the two involved vehicles. A visud crash severity estimate from available photographs of the
Chryder wasmoderate (24-40 km.p.h. [15to 25 m.p.h.]). TheChryder’ sdriver (75-year-old male; race,
ethniaty, height, and weight not known) was reportedly restrained by his available, manua, three-point,
lap-and-shoulder safety belt system. Police assessed his injuries as fatd, with involvement of the heed,
trunk (externd), trunk (interna), arm, and leg. He was transported from the crash scene by ambulanceto
amedicd facility. His specific injuries, treatment status (if any), and time of desth are not known.



