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This document is disseminated under the sponsorship of the
Department of Transportation in the interest of information
exchange.  The United States Government assumes no respon-
sibility 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 Administration.

The crash investigation 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 kinematics in 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, generalized
conclusions cannot be made concerning the crashworthiness
performance of the involved vehicle(s) or their safety systems.



1The case occupant exceeded the seat weight limit of 19.5 kg (43 lbs.) by 2.2 kg (5 lbs.).
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Figure 1.  Travel path for Vehicle 1.  Arrow shows path
Vehicle 2 used to initially exit roadway.

BACKGROUND:  

Description: This case was initiated in response to a report of an air bag

deployment related passenger fatality.  The case was conducted as an
on-scene investigation.  NHTSA was notified by local fire department. 
 DSI was notified on July 1, 1999.  Field work was completed on July
7, 1999.  DSI was accompanied during the vehicle and scene
inspections by the investigating police officer.

Investigation Type: On-scene

Crash Location: Arizona

Crash Date: June 1999

Notification Date: July 1, 1999

Field Work Completed: July 7, 1999

SUMMARY:

This low speed crash took place in the
state of Arizona in June, 1999.  
Vehicle 1, a 1997 Ford Taurus GL
four-door (green) driven by a 28-year-
old male, was traveling eastbound on a
two-lane undivided roadway.  The front
right bucket seat was occupied by a 3-
year-old female (104 cm/41 in., 21.8
kg/48 lbs.) seated in a forward-facing,
overhead shield-equipped Cosco
Touriva (Model # 02-014, manufacture
date 3/25/96) child safety seat2.  The
seat had been placed in the forward
facing toddler position with the shoulder
harness threaded through the upper slots–though the harness on the right was twisted.  According to
post-crash witnesses, the child seat was attached to the vehicle using the lap and shoulder belts.  This
seating position is equipped with a switchable retractor that is activated by fully unwinding the
restraints until the ratchets catch.  There are no indications that the retractor had been switched, which
would cause the child seat to not be firmly held in place.  
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Figure 3.  Exterior, Vehicle 1

Figure 2.  Child safety seat, front
view

Vehicle 2, a 1997 Ford Taurus GL four-door
(silver) driven by a 77-year-old male, was
traveling in front of Vehicle 1.  The driver had
made a wrong turn and wanted to reverse his
path of travel.   Vehicle 2 steered onto the right
hand shoulder and into a vacant lot.  The driver
then steered back into the roadway so that as
he entered the roadway his path of travel was
90 degrees from his initial path.  The driver was
wearing dark glasses which he indicated may
have contributed to his not seeing Vehicle 1.

As Vehicle 2 entered the roadway, the driver
of Vehicle 1 began braking–depositing
approximately 6 m (20 ft) of locked wheel skids–and steering to the left.   The front of Vehicle 1
(12FDEW1) struck the left side of Vehicle 2 (09LPEW2). 
Vehicle 1 sustained a total delta v of 13.5 km/h (8.4 mph), a
longitudinal delta v of -13.4 km/h (-8.4 mph), and a lateral delta v
of -1.4 km/h (-0.9 mph).  Both air bags in Vehicle 1 deployed at
this point.  

Vehicle 2 sustained a total delta v of 13.5 km/h (8.4 mph), a
longitudinal delta v of -1.2 km/h (-0.7 mph), and a lateral delta v
of 13.4 km/h (8.3 mph).

The front right occupant sustained a complete separation of the
occipital bone and the 1st cervical vertebra, laceration of the brain
stem at the pons and medullary junction, moderate cerebral
edema, subarachnoid hemorrhage around the brain stem and on
the right and left parietal lobes, an 8.0 x 5.0 cm (3 x 2 in.)
subgaleal hemorrhage over the right frontal bone, two subgaleal
hemorrhages over the left occipital bone measuring 4.0 x 4.0 cm (1.6 x 1.6 in.), and a contusion
involving the right lung.  Externally, this occupant sustained abrasions and contusions to the face, neck,
and frenulum/crotch.  

It appears that as the driver of Vehicle 1 saw Vehicle 2 he applied the brakes and began steering to
the left.  As a result of the braking, the child seat slid forward taking up any slack in the lap and
shoulder belt. 

At impact, both air bags deployed.  The tethered passenger side air bag module cover contacted the
right arm of the child seat–separating it at the child seat back.  The deploying air bag then struck the
child fully in the face and wrapped/engaged the neck, causing the facial abrasion and the neck injury. 
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The child’s head was lifted upwards by the deploying air bag causing the separation of the occipital
bone and the 1st cervical vertebra.  This latter movement loaded the shoulder harnesses causing the
abrasions/contusions to the right upper shoulder.  The frenulum/crotch injury is likely related to child’s
upward movement against the crotch strap.  

Immediately after the impact, the driver of Vehicle 1 exited the vehicle on the left side and opened the
passenger side door.  Witnesses indicated that he was struggling to get the child out of the seat.  Upon
arrival of the police, the child was not breathing and there was no pulse.    She was transported to a
local medical center where she was pronounced dead at 1558 hours.

The driver of Vehicle 1 was transported to a local hospital where he was treated and released.  

The driver of Vehicle 2 has had hip replacement surgery; the crash caused some type of dislocation. 
He was transported to a local hospital where he was treated and released.  

Both vehicles were towed from the scene.  
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V1: 1997 Ford Taurus

V2: 1997 Ford Taurus

Fence/wall

Transformer

Wooden pole

Scene Diagram
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Figure 5.  Exterior, Vehicle 1

DETAILED INFORMATION

Vehicles

Vehicle 1

Description: 1997 Ford Taurus GL four-door sedan (green)

VIN: 1FALP52U3VGXXXXXX

Odometer: Unknown

Engine: 3.0L EFI V6

Reported Defects: None

Cargo: None

Damage Description: Minor rearward crush to front bumper, hood displaced,
fractures to passenger side of windshield.   

CDC: 12FDEW1

Delta V: Total 13.5 km/h (8.4 mph)

Longitudinal -13.4 km/h (-8.3 mph)

Latitudinal -1.2 km/h (-0.7 mph)

Energy 8,117 joules (5,988 ft-lbs.)
The interior of Vehicle 1 sustained
minor damage from occupant contact. 
There were no areas of intrusion into
the passenger compartment.  There
was occupant contact evidence to the
passenger air bag, the right instrument
panel, and the passenger air bag
module cover.  

This vehicle was equipped with bucket
seats in the front left and front right
seating positions.  The front left seat
was adjusted between the middle and
rear most track positions.  The front
right seat was also adjusted between
the middle and rear most track
position.  Both front seats were
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Figure 6.  Passenger side air bag

Figure 7.  Passenger side air bag

equipped with adjustable head restraints which were not damaged.

The front left air bag was housed in the steering wheel hub and was concealed by asymmetrical H-
configuration cover flaps.  The circular air bag was equipped with one tether and no vent ports.  The
bag was not damaged.   

The front right air bag was located in the top-instrument panel position.  The single air bag module
cover flap was an irregularly shaped
rectangular configuration.   The 53 x 61
cm (21 x 24 in.) rectangular air bag was
equipped with one tether but no vent
ports.  The air bag had a post-crash
excursion of 53 cm (20.8 in.).  There was
no damage to the air bag, but there were
skin transfers found on the left face of the
air bag.  The module cover engaged the
arm of the child safety seat.  The module
cover was dented and the right arm of the
child seat was dislodged.
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Figure 8.  Exterior, Vehicle 2

Vehicle 2

Description: 1997 Ford Taurus GL four-door sedan (silver)

VIN: 1FALP52U7VAXXXXXX

Odometer: 31,581 miles

Engine: 3.0L EFI V6

Reported Defects: None

Cargo: None

Damage Description: Moderate lateral crush to left front door area and
left rear door area.  Minor intrusion on left side.

CDC: 09LPEW2

Delta V: Total 13.5 km/h (8.4 mph)

Longitudinal -1.2 km/h (-0.7 mph)

Latitudinal 13.4 km/h (8.3 mph)

Energy 14,116 joules
(10,420 ft-lbs.)
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Occupants

Vehicle 1 Occupant 1 Occupant 2

Age/Sex: 28/Male 3/Female

Seated Position: Front left Front right

Seat Type: Bucket seat-fabric covered Bucket seat-fabric covered

Height: Unknown 104cm/41 in.

Weight: Unknown 21.8 kg/48 lbs

Occupation: Unknown NA

Pre-existing Medical Condition: None noted None

Alcohol/Drug Involvement: None NA

Driving Experience: Est. > 10 years NA

Body Posture: Normal, upright. Normal, upright

Hand Position: Unknown Unknown

Foot Position: Right on brake, left on floor Unknown

Restraint Usage: None used Lap and shoulder belt used in
conjunction with forward facing
child safety seat

Air bag: Deployed Deployed
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Vehicle 2

Age/Sex: 77/Male

Seated Position: Front left

Seat Type: Bucket-fabric covered

Height: Unknown

Weight: Unknown

Occupation: Retired

Pre-existing Medical Condition: Hip replacement surgery

Alcohol/Drug Involvement: None

Driving Experience: Unknown

Body Posture: Unknown

Hand Position: Unknown

Foot Position: Right on accelerator, left
presumed to be on floor

Restraint Usage: Lap and shoulder belt used
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Injuries and Injury Mechanisms

Vehicle 1

INJURY OIC CODE ICD-9 SOURCE

Driver: No reported injuries

FR Occupant: Atlanto-occipital dislocation
with laceration of the brain
involving the pons medullary
junction

140212.6,8
650208.2,6

851.6 Air bag

Subarachnoid hemorrhage,
right and left parietal lobes

Not codeable–see General

NASS injury coding rule

#25, item 3.

852.0 Air bag

Subarachnoid hemorrhage,
brain stem

Not codeable–see General

NASS injury coding rule

#25, item 3.

852.0 Air bag

Subgaleal hemorrhage, right
frontal bone, 8.0 x 5.0 cm

190402.1,7 920.0 Air bag

Subgaleal hemorrhages (2), left
occipital bone, 4.0 x 4.0 cm

190402.1,2 920.0 Air bag

Contusion, middle lobe, right
lung

441402.3,1 861.21 Child seat -
tray

Moderate cerebral edema 140668.3,9 348.5 Air bag

Laceration over right eye 290600.1,1 910.8 Air bag

Contusion/abrasion, right eyelid 297402.1,1
297202.1,1

921.0
918.0

Air bag

Chin abrasion, 11.0 x 3.5 290202.1,8 910.0 Air bag

Abrasion, anterior/right/left
neck, 18.0 x 5.0 cm

390202.1,0 910.0 Air bag

Abrasions (2), upper chest,
10.0 x 3.0 cm

490202.1,9 911.0
911.0

Child seat
tray

Contusion/abrasion, left side of
face

290202.1,2
290402.1,2

910.0
920.0

Air bag

Abrasion, left ear lobe, 1.0 x
0.4 cm

290202.1,2 910.0 Air bag

Abrasion, top of right shoulder,
10.0 x 9.0 cm

790202.1,1 912.0 Child seat
harness

Contusion, top of right
shoulder, 6.0 x 2.0 cm

790402.1,1 923.00 Child seat
harness

Contusion, frenulum/crotch 545410.1,8 922.4 Child seat
harness,
crotch belt
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Contusion/abrasion
right eyelid

Laceration over 
right eye

Contusion/abrasion
left side of face

1.0 x 0.4 cm
abrasion, left
ear lobe

Abrasion

11.0 x 3.5 cm
abrasion, chin

18.0 x 5.0 cm
abrasion, anterior
and right left side 
of neck

8.0 x 2.0 cm
contusion

10.0 x 3.0 abrasion,
upper chest

10.0 x 9.0 cm abrasion,
6.0 x 2.0 cm contusion, top
of right shoulder

Subgaleal hemorrhage,
right frontal bone, 
8.0 x 5.0 cm

2 subgaleal hemorrhages,
left occipital bone, 4.0 x 4.0 cm

Contusion
involving frenulum

Figure 9.  External Injuries

Complete separation,
occipital bone/1st vertebra

Laceration, brain stem
at pons and medullary 
junction

Subarachnoid hemorrhage,
brain stem, left and right
parietal lobes

Figure 10.  Internal Injuries



DS99020

12

Vehicle 2

INJURY OIC CODE ICD-9 SOURCE

Driver: No reported injuries
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Figure 12.  Child safety seat–chest
clip and twisted harness

Figure 11.  Child safety seat, front
view

Figure 13.  Dislodged shield arm

Occupant Kinematics

The front right bucket seat was
occupied by a 3-year-old female (104
cm/41 in., 21.8 kg/48 lbs.) seated in a
forward-facing, overhead shield-
equipped Cosco Touriva (Model # 02-
014) child safety seat.  The case
occupant exceeded the seat weight limit
of 19.5 kg (43 lbs.) by 2.2 kg (5 lbs.). 
The child seat had been placed in the
forward facing toddler position with the
shoulder harness threaded through the
upper slots–though the harness on the
right was twisted.  The front right fabric-
covered bucket seat was adjusted
between the middle and rear most track
position.  According to post-crash
witnesses, the child seat was attached to the vehicle using the lap and
shoulder belts.  This seating position is equipped with a switchable retractor
that is activated by fully unwinding the restraints until the ratchets catch. 
There are no indications that the retractor had been switched, which would cause the child seat to not be firmly held in
place.  The chest clip was being used, but appears to have been used in a position which would have been too low on
the child.  

It appears that as the driver of Vehicle 1 saw Vehicle 2,
he applied the brakes and began steering to the left.  As a
result of the braking, the child seat slid forward taking up
any slack in the lap and shoulder belt.  One of the child’s
feet likely contacted the face of the instrument panel (see
Figure 15).  The child seat is 44 cm (17 in.) long from the
back to the front.   The post-deployment excursion of the
air bag is 53 cm (20.8 in.).  The distance from the seat
back to the base of the air bag was 78 cm (30.7 in..). 
Even if the child seat had been properly installed, there
still would have been an overlap between the seat and the
deploying air bag of approximately 19 cm (7.5 in.).
 
The front right occupant sustained a complete separation
of the occipital bone and the 1st cervical vertebra,
laceration of the brain stem at the pons and medullary junction, moderate cerebral edema, subarachnoid hemorrhage
around the brain stem and on the right and left parietal lobes, an 8.0 x 5.0 cm (3 x 2 in.) subgaleal hemorrhage over
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Figure 14.  Front right seat with scaled image of child seat
superimposed onto seat image.

Figure 15. Contact to face of right
instrument panel

the right frontal bone, two subgaleal
hemorrhages over the left occipital bone
measuring 4.0 x 4.0 cm (1.6 x 1.6 in.), and a
contusion involving the right lung.  Externally,
this occupant sustained abrasions and
contusions to the face, neck, and
frenulum/crotch.  

At impact, both air bags deployed.  The
tethered passenger side air bag module cover
contacted the right arm of the child
seat–separating it at the child seat back and
forcing it rearward where it likely struck the
child’s upper chest causing the upper chest
abrasions.  The deploying air bag then struck
the child fully in the face and wrapped the
neck, causing the facial
abrasions/contusions/laceration and the neck
injury.  The child was lifted upwards by the deploying air bag causing the separation of the occipital bone and the 1st

cervical vertebra.  This latter movement loaded the shoulder harnesses
causing the abrasions/contusions to the right upper shoulder.  The
frenulum/crotch injury is likely related to child’s movement against the
crotch strap.  
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Figure 17.  Fiber transfers, passenger side
module cover

Figure 16.  Passenger side air bag–skin transfers
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