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CALSPAN ON-SITE ADVANCED OCCUPANT PROTECTION
SYSTEM CRASH INVESTIGATION
SCI CASE NO.: CA03-015
VEHICLE: 2003 FORD CROWN VICTORIA POLICE INTERCEPTOR
LOCATION: STATE OF NEW YORK
CRASH DATE: FEBRUARY 2003

BACKGROUND
This on-site investigation focused on the
performance of the Advanced Occupant
Protection System (AOPS) that deployed
in a 2003 Ford Crown Victoria Police
Interceptor (Figure 1).
The Crown
Victoria was equipped dual stage driver
and front right passenger air bags, a driver
seat track position sensor, front safety belt
retractor pretensioners, front safety belt
buckle switch sensors, and a front right
occupant presence sensor. The Crown
Victoria was also equipped with an Event
Data recorder (EDR) that was downloaded Figure 1. 2003 Ford Crown Victoria Police
during the on-site investigation. The EDR Interceptor.
output is included as Attachment A of
this report. The Ford was occupied by an unrestrained 39-year-old male on-duty police
officer driver. The Ford was in pursuit of a traffic violator when it impacted a 2002 Jeep
(unknown model) on a local roadway. The Ford subsequently departed the roadway and
impacted a parked vehicle in a residential driveway in a minor secondary impact. As a
result of the crash, a stage one driver’s frontal air bag was commanded to deploy. Due to
unrestrained status of the driver and the unoccupied front right seat, the safety belt
pretensioners did not fire. The driver of the Ford sustained minor injuries and was
transported to a local hospital where he was treated and released.
A local police department notified the Calspan Special Crash Investigations (SCI) team
on February 25, 2003 of the crash. Calspan SCI forwarded the notification to NHTSA
which assigned an on-site investigation on February 26, 2003 as part of the AOPS special
study. The Ford and the crash site were inspected on February 26, 2003. The 2002 Jeep
and the unknown secondary vehicle were not inspected.
SUMMARY
Crash Site
This crash occurred on the paved center median of a four-lane north/south roadway
during the morning hours of February 2003. At the time of the crash, the weather was
reported as dry with no adverse conditions. Two travel lanes in each direction comprised
the roadway. The center paved median divided the north/southbound lanes. The travel
lanes measured 3.2 meters (10.5 feet) in width and were separated by broken white lane
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lines. The roadway was bordered by concrete barrier curbs. Grass, concrete sidewalks,
and private homes extended beyond the curbs. The roadsides were equipped with
overhead luminaries which were not activated at the of the time crash. The posted speed
limit for the roadway was 56 km/h (35 mph). The scene schematic is included as Figure
4 of this report.
Vehicle Data
2003 Ford Crown Victoria Police Interceptor
The subject vehicle in this crash was a 2003 Ford Crown Victoria Police Interceptor. The
Vehicle Identification Number (VIN) that identified the vehicle was 2FAFP71W43X1
(production number deleted). The odometer reading at the time of the SCI inspection
was 36,275 kilometers (22,540 miles). The vehicle was a four-door sedan that was
equipped with a 4.6-liter, V8 engine linked to a four-speed automatic transmission, rearwheel drive, and a column mounted transmission shifter. The service brakes were four
wheel disc with antilock. The vehicle was equipped with OEM steel wheels with plastic
hub caps on P225/60R16 tires. The left front, right front, and left rear tires on the Ford
were Goodyear Eagle RSA Plus. The right rear tire was a Goodyear Eagle Ultra Grip.
The manufacturer recommended front and rear tire pressure was 241 kPa (35 PSI). The
specific tire data at the time of the SCI inspection was a follows:
Position
Left Front
Left Rear
Right Front
Right Rear

Measured Tire
Pressure
255 kPa (37 PSI)
228 kPa (33 PSI)
228 kPa (33 PSI)
241 kPa (35 PSI)

Measured Tread
Depth
4 mm (5/32”)
3 mm (4/32”)
3 mm (4/32”)
8 mm (4/32”)

Damage
Cut
None
None
None

The interior of the Ford was configured with cloth surfaced front bucket seats with height
adjustable head restraints that were in the full-down positions. The front left seat was
equipped with an aftermarket seat cover. The rear seat was a three-passenger bench seat.
The front and second rows were separated by a safety cage. The safety cage was
mounted aft of the front seats and was bolted to the floor panel. The construction of the
safety cage consisted of steel with a plastic glazing which allowed for visibility to the
rear of the vehicle.
2002 Jeep
The 2002 Jeep could not be located for this on-site investigation; therefore, it was not
inspected.
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Crash Sequence
Pre-Crash
The 39-year-old male driver of the Ford was
operating the vehicle northbound on the
roadway and was in pursuit of a traffic
violator. The police officer driver of the
Ford had activated the siren and overhead
emergency lights at the on-set of this
pursuit. As the driver of the Ford continued
the northbound travel, he entered the center
median to bypass non-contact traffic
(Figure 2). Coincident to this, the 2002
Jeep operated by a 25-year-old female
initiated a left turn from a driveway on the Figure 2. Ford's pre-impact travel in the center
east roadside and entered the roadway. The median.
Jeep traversed the northbound lanes, entered
the center median and stopped due to on-coming traffic in southbound lanes. At this
point, the Ford was passing the non-contact traffic in the center median. The driver of the
Ford observed the Jeep entering the median and applied a rapid right steering input and a
level of braking in an attempt to avoid an impact with the Jeep.
Crash
The front left of the Ford impacted the left rear side of the Jeep. The resultant directions
of force were 12 o’clock for the Ford and 10 o’clock for the Jeep. The force of the
impact commanded a stage one deployment of the driver’s frontal air bag in the Ford.
The force of the impact aft of the Jeeps center of gravity caused it to rotate
counterclockwise. The 2003 Jeep came to rest immediately north of the impact location,
straddling the center median and inboard southbound travel lane.
The Ford was deflected in a northeast direction and departed the east roadside 15 meters
(49 feet) from the approximate point of impact. The front of the Ford subsequently
contacted a 1994 Jeep that was parked in a driveway.
The missing vehicle algorithm of the WINSMASH program was used to calculate a
delta-V for this impact. The total calculated delta-V for the Ford was 12.0 km/h (7.5
mph) with longitudinal and lateral components of -11.8 km/h (-7.3 mph) and -2.1 km/h (1.3 mph), respectively. The total calculated delta-V for the Jeep was 13.0 km/h (8.1
mph). The longitudinal component was -8.4 km/h (-5.2) and lateral component was 10.0
km/h (6.2 mph). The EDR maximum recorded cumulative longitudinal delta-V for the
Ford was -11.3 km/h (-7 mph) at 65.6 milliseconds.
Post-Crash
Emergency Medical Services (EMS) personnel responded to the crash site. The drivers
of the Ford and Jeep were evaluated at the crash site. It was determined by the EMS
personnel that the drivers sustained minor severity injuries; therefore, they were
transported to a local hospital where they were treated and released.
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Vehicle Damage
Exterior - 2003 Ford Crown Victoria Police Interceptor
The 2003 Ford sustained moderate
severity damage to the frontal area as a
result of the crash with the Jeep (Figure
3). The damage was contained within the
front left area of the vehicle. The direct
contact damage measured 79 cm (31”) and
began 3 cm (1”) right of the centerline and
extended to the front left bumper corner.
The maximum crush measured 14 cm
(5.4”) and was located at the left end of
the bumper beam. A crush profile was
documented across the 140 cm (55.5”)
width front bumper beam and was as Figure 3. Resultant frontal damage to the Ford.
follows: C1 = 14 cm (5.4”), C2 = 1 cm
(0.5”) C3 = 0 cm, C4 = 0 cm, C5 = 0 cm, C6 = 0 cm. The Collision Deformation
Classification (CDC) for this impact was 12-FYEW-1. The secondary impact with the
parked Jeep did not result in residual damage to the Ford. This resulted in the assignment
of a partial CDC of 12-F999-9.
The four doors remained closed during crash and were operational post-crash.
glazing was free of damage.

All

Interior
The minor impact did not result in intrusion of the passenger compartment. The interior
components exhibited no occupant contact. The left outboard aspect of the rear seatback
was loaded by the truck contents. This loading resulted in 8 cm (3”) of forward
displacement of the left rear seatback.
Advanced Occupant Protection System
The 2003 Ford Crown Victoria was equipped with an Advanced Occupant Protection
System (AOPS). The AOPS system consisted of dual stage driver and front right
passenger air bags, a driver seat track position sensor, front safety belt retractor
pretensioners, front safety belt buckle switch sensors, and a front right occupant presence
sensor. As a result of the crash, the driver’s frontal air bag system deployed. The driver’s
air bag was conventionally located within the steering wheel hub and was concealed by a
single cover flap. The cover flap measured 14 cm (5.6) in width and 12 cm (4.75”) in
height. The air bag membrane measured 56 cm (22”) in diameter in its deflated state and
was vented by two vent ports. The vent ports were located on the rear panel at the 11 and
1 o’clock sectors. There no occupant contact points on the air bag membrane. The air
bag membrane and its components were not damaged.
The front right air bag deployment was suppressed by the front right occupant detection
sensor.
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Event Data Recorder
The 2003 Ford Crown Victoria was equipped with an Event Data Recorder (EDR) that
was downloaded during this on-site investigation. The EDR data reported that the front
safety belts were not buckled at the time of crash; therefore, the pretensioners did not fire.
Had the safety belts been in use, the data indicated that the pretensioners would have
fired. The driver’s seat track was not in the forward position. The front right occupant
classification status was recorded as off indicating that the front seat was not occupied at
the time of the crash. The unoccupied front right seat suppressed the frontal air bag
deployment in this position.
The data indicated that a stage one driver air bag deployment was commanded 26.4
milliseconds after crash recognition. Stage two of the dual stage deployment was
disposed of 100 milliseconds later (126.4 ms). The EDR recorded longitudinal
acceleration and cumulative longitudinal delta-V. The maximum recorded longitudinal
acceleration was 12.8 g’s at 24.8 milliseconds. The maximum recorded cumulative
longitudinal delta-V was -11.3 km/h (-7 mph) at 65.6 milliseconds. There was good
agreement between the recorded delta-V and the WINSMASH calculated delta-V. The
EDR output is included as Attachment A of this report.
Manual Safety Belt Systems
The 2003 Ford Crown Victoria was equipped with manual three-point lap and shoulder
belts for the five seating positions. The driver’s safety belt was equipped with a sliding
latch plate, Emergency Locking Retractor (ELR), height adjustable D-ring that was in the
full-down position, and a retractor mounted pretensioner. The driver did not use the
safety belt at the time of the crash. This was supported by the lack of loading evidence to
the belt system and the EDR recorded unbuckled status of this belt system.
The front right safety belt was configured with a sliding latch plate, a switchable
ELR/Automatic Locking Retractor (ALR), height adjustable D-ring that was adjusted to 2
cm (0.75”) above the full-down position, and a retractor mounted pretensioner. This
seating position was not occupied during the crash; therefore, the safety belt was used.
The rear safety belts of the Ford were equipped with sliding latch plates and switchable
ELR/ALR. These safety belts were not in use at the time of the crash.
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Occupant Demographics/Data
Driver Demographics
Age/Sex:
39-year-old/Male
Height:
Unknown
Weight:
Unknown
Seat Track Position:
Full-rear track position
Eyewear:
Unknown
Manual Safety Belt Usage: None used
Usage Source:
Vehicle inspection
Egress from Vehicle:
Exited without assistance
Mode of Transport from
Scene:
Transported by ambulance to a hospital
Type of Medical Treatment: Treated and released
Driver Injuries
Injury
Minor injuries, NFS
Source – Police report

Injury Severity
AIS90/Update 98
Unknown

Injury Source
Unknown

Driver Kinematics
The unrestrained 39-year-old male driver of the Ford was seated in presumed upright
posture with the seat track adjusted to the full-rear position. Prior to the impact, the
driver applied a level of braking displacing him slightly forward. At impact with the
Jeep, stage one of the driver’s frontal air bag deployed. The driver initiated a forward
trajectory in response to the 12 o’clock direction of force. He loaded the deployed air
bag and came to rest within the front left seating position. As a result of the crash, the
driver sustained minor severity injuries and was transported to a local hospital where he
was treated and released.
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