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DISCLAIMER

This document is disseminated under the sponsorship of the Department of Transportation in the interest
of information exchange. The United States Government assumes no respongbility 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 Nationd Highway Traffic Safety Administration.

The crash invedtigation process is an inexact science which requires that physical evidence such as skid
marks, vehicular damage measurements, and occupant contact points be coupled with the investigator’'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 crash is a unique sequence of events, generaized conclusions cannot be made concerning
the crashworthiness of the involved vehicle(s) or ther safety systems.



TECHNICAL REPORT STANDARD TITLE PAGE

1. Report No. 2. Government Accession No. 3. Recipient's Catalog No.
CA01-037 4. Weights

5. Titleand Subtitle 6. Report Date:
Advanced Occupant Protection System Study December 2001

Vehicle - 2001 Ford Taurus
Location - New York

7. Performing Organization Code

8. Author(s) 9. Performing Organization
Crash Data Research Center Report No.

10. Performing Organization Name and Address 11.
Transportation Sciences Work Unit No.
Crash Data Research Center C01115.0365.(0000-9999)
Veridian Engineering
P.O. Box 400

Buffalo, New York 14225

12. Contract or Grant No.
DTNH22-94-D-07058

13. Sponsoring Agency Name and Address 14. Type of Report and Period Covered
U.S. Department of Transportation Technical Report
National Highway Traffic Safety Administration Crash Date: June 2001

Washington, DC 20590

15. Sponsoring Agency Code

16. Supplementary Notes: On-site investigation of a 2001 Ford Taurus equipped with an Advanced Occupant Protection
System.

17. Abstract

This on-site investigation focused on the fatal injury mechanism of the female driver and the performance of the Advanced
Occupant Protection System (AOPS) inthe2001 Ford Taurus. The AOPS consisted of 3-point |ap and shoul der beltswith load
limiter retractors, seat belt buckle pretensioners, seat position sensing and dual-stage frontal air bags. The driver and front right
passenger air bags were designed to deploy at different thresholds based on crash severity, restraint use, and seat position. The
subject 2001 Ford Taurus was involved in a roadside departure and subsequent left side impact with atree. The 20 year old
femae driver and 14 year old female front right passenger were both restrained by the vehicle' s 3-point lap and shoulder belt at
the time of the crash. The force of the crash caused the front seat belt pretensionersto fire and the frontal air bagfor the driver
to deploy. The driver sustained afatal closed head injury as aresult of head contact to thetree. The front right passenger only
sustained a minor abrasion and a sprained finger in the event.

The crash wasidentified through alocal mediasearch conducted by the Special Crash Investigations Team at Veridian Engineering.

Veridian SCI informed the Crash Investigations Division of the National Highway Traffic Safety Administration (NHTSA) of

the crash on July 02, 2001. NHTSA subsequently assigned an on-site crash investigation the same day, as part of the Advanced
Occupant Protection System Study. The vehiclewaslocated in alocal tow yard and was available for inspection. The crash data
stored in the vehicle's Restraint Control Modul e was downloaded as a supplement to the crash investigation.

18. KeyWords 19. Distribution Statement
Advanced Occupant Protection System Genera Public
Frontal air bags
Pre-tensioner, Restraint Control Module
Closed head injury

20. Security Classif. (of this report) 21. Security Classif. (of this page) 22. No. of Pages 23. Price
Unclassified Unclassified 13




TABLE OF CONTENTS

BACKGROUND . .. e e e e e e e 1
SUMMARY
(@ r="c T (= 1
Pre-Crasn . .. 2
= 0 3
POSt-Crash . . .ot e 3
2001 FORD TAURUS
EXEOr Damage . .. ..o 4
Advanced Occupant Protection System . ... ... ..o 5
INEIOr DAMAOE -« - v v v e ettt e et et et et 6
OCCUPANT DEMOGRAPHICS . . oottt e e e e 8
DRIVER INJURY ..ttt e e e e 8
DRIVER KINEMATICS . . e e e e e e e 10
FRONT RIGHT PASSENGER INJURY . ...t e 11
FRONT RIGHT PASSENGER KINEMATICS . . . . oot 11
ATTACHMENT A ot e e e e e e e 12



ADVANCED OCCUPANT PROTECTION SYSTEM STUDY
2001 FORD TAURUS

VERIDIAN CASE NO: CA01-037
LOCATION: NEW YORK
CRASH DATE: JUNE, 2001

BACKGROUND

This on-gte investigation focused on the fatd injury mechanism of the femae driver and the performance
of the Advanced Occupant Protection System (AOPS) in the 2001 Ford Taurus. The AOPS consisted
of 3-point lap and shoulder belts with load limiter retractors, seat belt buckle pretensioners, seet position
sensing and dua-stage frontal air bags. The driver and front right passenger air bags were designed to
deploy at different threshol ds based on crash severity, restraint use, and seet position. The Tauruswas not
equipped with side-impact air bags. The subject 2001 Ford Taurus wasinvolved in aroadside departure
and subsequent left sde impact with atree. The 20 year old femae driver and 14 year old female front
right passenger were both restrained by the vehicle' s 3-point 1ap and shoulder belt systems at the time of
the crash. The force of the crash caused the front seat belt pretensonersto fire and the fronta air bag for
the driver to deploy. Thedriver sustained afatal closed head injury asaresult of head contact to the tree.
The front right passenger sustained aminor abrason and a sprained finger in the event.

The crash wasidentified through alocal mediasearch conducted by the Specia Crash Investigations Team
at Veridian Engineering. Veridian SCI informed the Crash Investigations Division of the Nationa Highway
Traffic Safety Adminigration (NHTSA) of the crash on July 02, 2001. NHTSA  subsequently assigned
an on-dite crash investigation the same day, as part of the Advanced Occupant Protection System Study.
The vehicle was located in aloca tow yard and was available for inspection. The crash datastoredinthe
vehicle' s Regtraint Control Module was downloaded as a supplement to the crash investigation.

SUMMARY
Crash Site

This single vehicle run-off-road/fixed object crash occurred during the evening hours of June, 2001. It was
daylight at the time of the crash and the weather was not afactor. The road surfacewasdry. The subject
roadway was anorth/south two-lane asphdt road inarura setting. Therewasaright curvefor northbound
traffic. Theradius of curvature, near the point of impact, measured gpproximately 274 m (900 ft). The
west road shoulder was grass, measured approximately 1.5 m (5.0 ft) in width and was gpproximatey
level. The shoulder then tapered into a1 m (3 ft) deep ditch that ran parallel to the road. The ditch was
centered 2.7 m (90 ft) from the north road edge. A 25 cm (10 in) diameter hardwood tree was growing
in the ditch and was the point of impact. The unposted speed limit was 89 knvh (55 mph). Figure1is
anorthbound trgjectory view of the roadway.



Figure 1: Tragjectory view of the Ford Taurus.

Pre-crash

The 2001 Ford Taurus was northbound driven by a 20 year old restrained female. Her sster, a14 year
old restrained female, was the front right passenger. Reportedly, the driver had picked-up the passenger
in anear-by town and they were returning to their home. Asthe vehicle gpproached the right curve, the
Taurus encountered a deer in theroad. The deer probably camefrom thedriver’ sleft and raninto theleft
front fender of the vehicle. Thisdamage would have been masked by the subsequent impact with thetree.
The deer was found on the west shoulder gpproximately 47 m (154 ft) south of the point of impact. The
startled driver reacted to the sudden deer encounter by steering counterclockwise (left) and then braking.
The Ford departed the west side of the road evidenced by the tire marks depicted in Figure 2. Theleft
front tire left the road gpproximately 27 m (88 ft) south of the point of impact. A skid mark attributed to
the Ford' s right front tire began 21 m (70 ft) south of the point of impact. During the vehid€ sinitid off-
road trgjectory, the driver steered back clockwise (right) in an effort to regain the road. Therear tires of
the Ford logt traction and the vehicle began to rotate clockwise. The vehicletraveled aong the west road
shoulder and ditch linefor adistance of approximatdy 27 m (88 ft) toimpact with a25 cm (10in) diameter
tree. Figure 3 depicts the vehicle's off-road clockwise yawing trgectory. The Ford had rotated
approximately 20 degrees clockwise at impact.

Figure 2: Trgjectory view at the point of road side Figure 3: Yaw marks eading to the point of impact,

departure.



Crash

Figure 4 isaschematic of the crash sequence. Thefront aspect of the vehicle sleft Ssdeimpacted thetree
in a Sdeswiping orientation. The direct contact began approximately at the left front axle location and
engagement with the tree continued along the vehicle's left sde during its northward trgjectory. The
maximum engagement with the tree occurred at the left B-Pillar location. The vertical measurement of the
direct contact to the tree measured 147 cm (58 in). The nature and dynamics of this prolonged side-
swiping impact was not suitable for andyds viathe WINSMASH model.  The estimated ddlta V of the
impact was 19 to 29 km/h (12 to 18 mph).

The impact with the tree stopped the vehicle's clockwise rotation and caused the vehicle to rotate
counterclockwise during the separation phase of the impact. A yaw mark caused by the right rear tire
during thisrotation is depicted in the background of Figure 3. The Ford rotated gpproximately 180 degrees
and came to rest facing south gpproximately 8 m (25 ft) north of the tree,
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Figure 4: Crash schematic.

Post-crash

Following the crash, the right front passenger turned off theignition, exited the vehicle through theright front
door and ran to a nearby house for assstance. The police were notified of the crash viathe 911 system
and the police and ambulance personnd were dispatched to the scene. The police and the ambulance
arrived on-scene 9 minutes after crash notification. The driver of the vehicle was unresponsive and had to
be extricated from the vehicle. Resuscitive measures were applied and the driver was trangported to the
emergency room of a loca hospita. The ambulance arrived at the hospital 53 minutes after crash
natification. Effortsto revivethedriver proved unsuccessful and she was pronounced dead 75 minutes post
crash.



The 14 year old front right passenger was transported to the emergency room as a precaution and for
observation. She sustained a sprained index finger and asmall abrasion to the left knee. She was treated
and released severd hours later.

2001 FORD TAURUS

The 2001 Ford Taurus was identified by the Vehicle Identification Number (VIN): 1FAFPS53U81A
(production sequence deleted). The vehicle' s power train conssted of a 3.0 liter, V-6 engine linked to a
4-speed automatic overdrivetransmisson. The vehicle was equipped with 4-whed disc anti-lock brakes.
The cloth trimmed interior was equipped with a power package that included power steering, brakes,
windows, door locks, mirrors and a power driver seat. The driver seat was equipped with a seat track
position sensor. The driver’ sfoot controls were not adjustable. The manual restraint system consisted of
3-point lap and shoulder belts for the five seat positions. The front restraints were equipped with buckle
pretensoners. The vehiclewas aso equipped with fronta air bagsfor the driver and front right passenger.
The 4-door sedan was manufactured in September 2000. The odometer read 12,701 km (7,892 miles)
at the time of the ingpection.

Exterior Damage

Figures5 and 6 are the front and |eft Sde views of the vehicle s damage. The combined length of the
direct and induced left Sde damage measured 267 cm (105 in). The direct contact damage began on the
left front fender, 30 cm (12 in) forward of the left front axle, and ended on the aft aspect of the left rear
door, 39.4 cm (15.5 in) forward of the left rear axle. The crush profile measured dong thetrim eevation
wasasfollows: C1=5.3cm (2.1in), C2=25.7 cm (10.1in), C3=25.4 cm (10.0in), C4=13.7 cm (5.4 in),
C5=7.1cm (2.8in), C6=0. Theimpact shifted theleft front and rear doors rearward into the B-pillar and
C-pillar, respectively. Both left doorswerejammed shut. The hinges of the left front door were cut during
the extrication process and the door was opened rearward. The right side doors were operational.

The force of the crash caused approximately 30 cm (12 in) of laterd intruson measured at the B-pillar.
The interior B-pillar to B-pillar dimenson measured 102 cm (40 in). The direct contact with the tree
deformed and creased the left agpect of the roof into avertical section. The exterior lateral dimension of
the direct roof to tree contact measured 30 cm (12 in) a the A-pillar.  Thetop aspect of the left A-pillar
deformed verticaly downward approximately 13 cm (5in). Theleft Sdewindowswere closed a thetime
of the crash and disintegrated upon impact. Theleft Sde of thewindshield wasfractured by direct contact.
There was no change in the whed base dimensions. The Collison Deformation Classfication (CDC) was
11-L YAW-3. Thenatureand dynamicsof thisprolonged sde-swiping impact was not suiteblefor andysis
via the WINSMASH modd. The detaV of this moderate severity crash was approximately 19 to 29
km/h (12 to 18 mph) based on SCI experience.



Figure 5: Ford Taurus front view. Figure6: Left Side view.

Advanced Occupant Protection System

The Advanced Occupant Protection Systemin the 2001 Ford Taurus, designated by the manufacturer as
the Persond Safety System (PSS), was atotal redesign from earlier modd years. The AOPS consisted
of the integrated use of manua 3-point lgp and shoulder belts with load limiting retractors, buckle pre-
tensoners, driver seet podition sengng and dua-stage frontd air bag inflation. The driver and front right
passenger air bags were designed to deploy at different thresholds of crash severity dependent on restraint
use and seat position. The Restraint Control Module (RCM) located on the vehicle s centerline, under the
ingrument panel, monitored and controlled the deployment of the vehicle ssafety systems. The RCM was
capable of recording data related to the crash event. The crash data was downloaded in the field during
the SCI ingpection. This data was then eectronically forwarded to the Safety Office of the Ford Motor
Company for andyss. The results of the downloaded data are included as Attachment A at the end of
this report.

The RCM dataindicated the driver and front right belt sysemswere buckled at the time of the crash and
the buckle pre-tensoners fired 222 milliseconds after agorithm initiation.. The driver seat was adjusted
to a“forward position” (measured as 9.1 cm (3.6 in) rear of full forward) and the driver air bag was dso
commanded to deploy a 222 milliseconds. The front right passenger air bag did not deploy. The AOPS
control logic lowered the deployment threshold for the driver to the unrestrained condition when the driver
seat was adjusted to the “forward track postion”. The restrained passenger air bag was till at the higher
deployment threshold and deployment was not warranted.

The RCM recorded the crash acceleration pulse for a duration of 78 milliseconds and cdculated a delta
V curve for that time frame. The 78 millisecond longitudina delta V' recorded by the RCM was
goproximatdy -10.9 kmvh (-6.8 mph). The 78 millisecond laterd deltaV was gpproximatdy 12.5 km/h
(7.8 mph). Andysis of the acceleration pulse and velocity curvesindicated that only aportion of thislong
duration crash event was recorded. The acceleration traceswere till active and the vel ocity curveswere
dill risng at the termination of the recording.



Interior Damage

The Taurus was equipped with 3-point 1ap and shoulder belt systems
in the front outboard seat postions. The front seat belt systems
consisted of a continuous loop lgp and shoulder belt webbing with a
diding laich plate. The vehide sengtive/load limiting retractors were
located in the base of the B-pillars. The front restraints were also
equi pped with buckle mounted pre-tensgoners. Therestraint’ sD-rings
were adjustable. The rear seat was equipped with 3-point lap and
shoulder restraints for al three seat postions.

Uponingpection, thedriver’ srestraint webbing was extended from the
retractor and locked in place due to the deformation, Figure 7. The
left front D-ring was adjusted to the lowest position and the webbing
was gathered in the D-ring’s corner from loading. Historical usage
evidence wasidentified on thelatch plate cons stent with the age of the
vehicle. The driver’s buckle pretensioner had fired. The post-crash
measurement of the pretensoner’ s piston barrd was 41 mm (1.6in).
The pre-crash specification of the barrel length measured 110 mm
(4.31in), therefore the fired pre-tensioner removed 69 mm (2.7 in) of
dack from the belt syssem. All the evidence identified during the ingpection indicated the driver was
properly restrained at the time of the crash.

Figure 7: Driver'srestraint system.

Thefront right restraint webbing was stowed and operationa upon inspection. Thewebbing and latch plate
exhibited higtoricd evidence smilar in nature to the driver’ s restraint. The right buckle pretensioner had
fired. The piston barrd measured 56 mm (2.2in). This measurement indicated gpproximately 54 mm (2.1
in) of dack was removed by the fired pretensoner. All the evidence identified during the inspection
indicated the front right passenger was restrained during the crash.

The driver seat was adjusted to a forward postion and could not be moved due to the vehicle's
deformation. Measurementstaken from an exemplar vehicleindicated the seat was positioned 9.1.cm (3.6
in) rear of full forward. The forward position of the seat was recognized by the RCM, as noted above.
The horizontd distance between the center of the steering whedl and the seat back measured 66 cm (26
in). Theinboard aspect of the seat was in-contact with the center console indicating the seat had shifted
to theright approximately 5 cm (2 in) during the crash sequence. Theintruding left B-pillar wasin direct
contact with the outboard aspect of the seat back and was adso in contact with the | eft aspect of the head
restraint, Figure 8. During the crash sequence, the left Sde of the roof deformed and rolled downinto a
vertical section. Figure 9 isan interior view of the deformed roof and heedliner. Thevertica height of the
deformed headliner was 30 cm (12 in). There was no evidence of occupant contact to the headliner.



Figure 8: View of direct contact between the |eft B-pillar

; ’ Figure9: Interior view of the deformed headliner.
and driver’s head restraint.

Thefront right seat was adjusted in amid-track position. Exemplar measurements determined the seet was
positioned 14.2 cm (5.6 in) rear of full forward. Thisseat could not be moved at the time of theingpection
due to floor pan deformation. Therefore, the seat was still adjusted to its at-crash seat track position.

The 4-spoke adjustable steering whed rim was adjusted to a center postion. There was no rim
deformation. The steering whedl wasturned approximately 120 degrees counterclockwise. Inspection of
the steering column shear capsules determined there was gpproximately 6.3 mm (0.25 in) of |eft shear
capsule separation. This separation was directly related to the exterior crash forces; not driver loading.
The bend bracket supporting the mid-aspect of the steering column and the shear coupling on the lower
aspect of the column were not damaged and intact.

Figure 10 isaview of the Taurus sfront interior. The driver air bag module was designed in the typica
manner in the center of the steering whed. The driver ar bag had deployed from the H-configuration
module cover flaps. The cover flaps opened dong the designated tear scams. The height of the upper and
lower flaps measured 6.4 cm (2.5 in) and 4.6 cm (1.8 in), respectively. Thewidth of the flaps measured
17.2cm(6.8in). Thedeployed driver air bag measured 53 cm (21 in) in diameter. It wastethered by four
straps sawn to the face of the bag. The bag was vented by two 2.9 cm (1.1 in) ports located in the 10/2
o' clock position of the back side of the bag. There was no evidence of occupant contact to the air bag.
A small blood spatter was observed on the face of the bag in the 3 0’ clock sector and was a post-crash
artifact. The face of the air bag membrane was lacerated by the disintegrated Sde glazing. The laceration
measured approximately 1 cm (0.4 in) in diameter.  The following nomenclature identified the ar bag:
P5206000-00E TXM002651803

The front right passenger air bag module was a top mount design located in the right aspect of the
ingrument panel. The severity of the crash was below the threshold required for deployment of this
supplementd restraint, given the belted condition of the right passenger.



Figure 10: Front interior view.

OCCUPANT DEMOGRAPHICS

Driver Front right passenger
Age/Sex: 20 year old/Femde 14 year old/Femde
Heght: 173cm (68in) 157 cm (62 in)
Weight: 66 kg (145 1b) 57 kg (125 1b)
Redraint Use: 3-point lap and shoulder 3-point lap and shoulder
Usage Source: SCI inspection, RCM SCI inspection, RCM
Medicd Treatment: | Transported and pronounced | Treated and released
dead upon arriva
DRIVER INJURY
L Injury Severity . :
Driver’sInjuries (AI'S 2000) Injury Mechanism
Fracture of the right tempora bone and Serious :
posterior middle fossa (150200.3,8) Direct heed contact to the tree
Brainis covered bilaterdly by a heavy Critica :
film of subdural hemorrhage (140654.5,3) | D'rect head contact tothe tree




Extensive contusion of the posterior left
tempora zoneina2x5cm (1x 2in)

area, contusions on the convexity of the 1 4822;:1 2) Direct head contact to the tree
left partid zone and contusion over the o
left superior frontal cortex
Subarachnoid hemorrhage present over Serious
the convexity of theright and left (140684.3,1) | Direct head contact to the tree
hemispheres (140684.3,2)
Petechid hemorrhagesin theright side Critica :
of the mid-brain (1402105,8) | Direct head contact tothe tree
Contusion of the mid-brain Critica Direct head contact to the tree
(140204.5,8)
Blood in the apex of the left vertridle Severe Direct head contact to the tree
P (140678.4,2)
Dicing-type superficia lacerations on Minor . : :
the left sicke of the face (200602.1,2) | D'Sntegrated eft front window glazing
Left D-ring, probable
(Note, the injury’ s aspect was not
Minor gpecified in the medical record. The
Ova contusion at the base of the neck (390402.1,9) | locetion of theinjury was most
probably at the junction with the left
shoulder - consgtent with intrusion.)
6.4 mm (0.25in) lung laceration deep in
thefissrein the gpex of theright midde Serious Inertial contact to the seat belt
lobein about a5 cm (2 in) area of (441430.3,1) | webbin
hemorrhage into the adjacent - g
parenchyma
5cm (2in) laceration of the liver on the
Z?fk ?rf] tr:; lt(;f; lobe T‘e?np:gi 5cm (3 Moderate Inertial contact to the seat belt
ppIng of the capsil (541822.2,1) | webbing

X 2 in) areawith some superficid
laceration on the front of the left lobe




Extensive contusion, abrason and Minor

superficial lacer etion, over the left (790202.1,2) | Digntegrated left front window glazing
(790402.1,2) | backed up by the tree

shoulder and laterd upper am (790602.1.2)

Multiple contusions on the anterior right Minor

thigh a the mid-levd ina13cm (5in) (890402.1,1) Steering whed rim

zone o

Multiple contusons medidly and Minor .

laterally on the left thigh and knee (890402.1,2) | 'Mruding left front door pane

Note: the above injuries were identified in the driver’s autopsy record.

DRIVER KINEMATICS

Immediately prior to the crash, the restrained driver was seated in an upright posture with her seat adjusted
to aforward position. Shereacted to the sudden encounter with a deer by steering counterclockwise and
in the process lost directiona control of the vehicle. The Taurus crossed the center of the road and
departed the left Sde of the road. The driver attempted to correct the vehicl€'s errant trgectory of the
geering back clockwise. During the process of this counter steer, the Taurus began yawing clockwise.
The Taurustraveled gpproximately 27 m (88 ft) along the road and ditch line to a s deswiping-type impact
with atree.

The sdeswiping impact with the tree created a long duration crash pulse. The magnitude of the crash
deceleration during the early stages of the event was relatively low and then rapidly ramped up as the
vehicle' s interaction with the tree maximized in the later stages of the crash. The restrained driver
responded to the 11 o’ clock direction of the impact force by moving dightly forward and left into close
proximity to the door and window glazing. Near the time of maximum engagement, the pretensioner and
driver air bag deployed. The pretensioner deployment removed some of the dack from the belt system
and helped to maintain the driver’ s upright posture.

The driver’s head and neck flexed forward and left in response to the impact force. Coincident to this
kinematic pattern, the left front glazing disintegrated and the left front door was intruding into the driver's
occupant space. Both of these components were backed-up by thetree. Theleft Sdeof thedriver’ sface,
her left upper arm and shoulder sustained lacerations, abrasions and contusions from contact with the
disntegrated glazing. The driver sustained afata braininjury and skull fracture asaresult of direct contact
to thetree. The left B-pillar intruded lateraly approximately 30 cm (12 in) and contacted the head
restraint. It was probable the intruding left D-ring contacted the driver’s neck resulting in the ovd
contuson. The D-ring had acontoured trim cover and was|ocated in the genera areato causethat injury.
Severd strands of hair were captured between the B-pillar and head restraint positioning the head in this
region aswell. The driver’storso loaded the pretensioned seet belt as aresult of her forward trgectory.

-10-



Thisloading resulted intheliver and lung lacerations. Theintruding left door contacted the driver’ sleft flank
resulting in the left lower extremity contusions. Theright lower extremity contus ons resulted from contact
with the lower sector of the steering whed rim. It was probable the driver had little interaction with the
deployed driver air bag. No evidence of direct contact was identified.

FRONT RIGHT PASSENGER INJURY

Injur Severity Injury Mechanism
jury (AIS 98 update) jury
Sprained right index finger Minor (750402.1,1) Unknown
Left knee aorasion Minor (890202.1,2) Unknown

Note: The above injuries were listed in the police narrative of the crash.

FRONT RIGHT PASSENGER KINEMATICS

Immediately prior to the crash, the restrained front right passenger was seeted in an upright posture with
her seat adjusted in amid-track position. Reportedly, she was looking down and not paying attentionto
theroadway. After thedriver initiated the avoidance maneuvers, shelooked up and probably reached and
braced hersdlf on the vehicle sinterior. She maintained an upright posture throughout the crash event as
a consequence of her use of the 3-point manua restraint and the effectiveness of the pretensioner
deployment. She did not have sgnificant contact with any interior component of the driver. The exact
source of her injuries could not be identified.

-11-
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2000 Taurus/Sable EDR Report - Summary Page
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Figure 11: Restraint Control Module Summary Page.
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