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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.
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CASE SUMMARY

TRC/IU ON-SITE AIR BAG INVESTIGATION
SCI Team #2, TRC/IU Case Number IN97-015
Missouri
June, 1997

This on-gite investigation was brought to NHTSA''s atention on June 11, 1997 by the Insurance
Ingtitute for Highway Safety (I1IHS). This crash involved a 1997 Volkswagen Jetta (case vehicle) and a
1987 Mercedes Benz 260E (other vehicle). The crash occurred in June, 1997, at 12:00 p.m., in Missouri
and wasinvestigated by the gpplicable city police department. Thiscrashisof specid interest becausethe
case vehicleésfront right passenger [6-year-old, White (non-Hispanic) mae] sustained asavereinjury from
his deploying front right air bag. This contractor ingpected the scene and vehicles on 12-13 June, 1997.
This contractor interviewed the driver for the case vehicle in early 1998. This summary is based on the
Police Crash Report, interviewswith the case vehicl€ sdriver and theinvestigating police officer, sceneand
vehide ingpections, occupant kinematic principles, occupant medica records, and this contractor's
evauation of the evidence.

The case vehicle was traveling south in the ingde lane of afour-lane, undivided, city street and had
just exited aleft-hand curve, intending to continue straight ahead in its southward direction of travel (i.e,
there were two southbound and two northbound through lanes). The Mercedes Benz had been traveling
north in the ingde, northbound lane of the same, four-lane, undivided, city street and was in the process
of turning left into the driveway of an dementary school. The case vehiclesdriver attempted to avoid the
crash by steering to theright and braking. The crash occurred inthe middle of the two southbound through
lanes in the junction of the driveway access.

The front of the case vehicleimpacted theright Sde of the Mercedes Benz, causing the case vehicle's
driver and front right supplemental restraints (air bags) to deploy. Post-impact, the case vehicle rotated
approximately 75 degrees clockwise and came to rest in the driveway junction sraddling, Sdeways, the
two southbound through lanes. The Mercedes Benz was pushed in a southwesterly direction and came
to rest adjacent to the gpex of the curb on the southwest side of the driveway.

The case vehicle sfront right passenger [102 centimeters and 20 kilograms (40 inches, 44 pounds)
was not wearing hisavailable, active, three-point, |ap and shoulder belts. The continuous loop belt system
was equipped with a pretensioner. Asaresult, both front seat belts were extremely taut from “D”-ring to
floor, indicating definite nonuse during the crash. An ingpection of the front right air bag module's cover
flap reveded contact (deformity) to the lower flgp which further supports the fact that this occupant was
unrestrained. However, no definitiveinjury could be associated with thiscontact. Aningpection of thefront
right passenger's tethered air bag, which was located in the middle of the instrument pandl, revealed skin
and mogt likely blood to the top and center right portion.



SUMMARY FOR TRC/IU CASE NUMBER: IN97-015 (Continued)

The case vehicles driver steered to the right and braked, attempting to avoid the crash. Asaresult
of these attempted avoidance maneuvers and the nonuse of the available safety belts, the front right
passenger moved forward, near the front right air bag module, just prior to impact. The case vehicl€s
impact with the Mercedes Benz enabled the front right passenger to continue forward and upward asthe
case vehicle decderated. Asthe front right air bag deployed it engaged the front right passenger a and
underneath the chin, lifting him upwards into the sun visor/roof area. Asthe air bag continued to expand,
the brunt of the bag's force struck him in the lower face, anterior neck, and chest. At maximum
engagement with the Mercedes Benz, the case vehicle rotated approximately 75 degrees clockwise,
causing thefront right passenger to hit theright front window glazing (smudges) ashewasfaling back down
from contacting the sun visor/roof area. The front right passenger rebounded back to the left where he
contacted the right side of the driver’s seat back (skin evidence). As the case vehicle came to an abrupt
stop, the front right passenger rebounded back into his seat, probably sriking the right front door again,
before coming to rest. According to the case vehicle s driver (i.e., mother), at final rest he was seated in
the front right seat with his back against the seat back and his legs sticking out over the set.

The front right occupant was transported by ambulance to a hospitd where he was stabilized and
subsequently flown by helicopter to a children’s trauma center. He sustained severe injuries and was
hospitalized in the trauma center for 22 days, then transferred to the rehabilitation portion of the same
hospita for an additional 29 days (51 days post-crash), and treated in outpatient rehabilitation for another
45 days before findly being released (from rehabilitation) 96 days post-crash. The injuries sustained by
the case vehicle sfront right passenger included: asevere nonanatiomic braininjury with neurologic deficit
(i.e., aleft hemiparess) and respiratory compromise;, subarachnoid hemorrhage; bilateral sixth nerve
injuries, avoca cord injury; a contusion to his right lung; abrasions to his chin and under chin, left ear,
anterior neck, lower right chest and upper right quadrant of abdomen, and |eft shoulder; and a contusion
to his chin and upper right chest.

The 1997 Volkswagen Jetta GT was a front whed drive, four-door sedan (VIN:
3VWVAB8IH5VM------ ). Thecasevehiclewasnot equipped with anti-lock brakes. The 1987 Mercedes
Benz 260E isarear whed drive, four-door sedan (VIN: WDBEA26D2HA ------ ). Thecasevehicleand
the Mercedes Benz were both towed due to damage from the scene. The CDCs were determined to
be 12-FDEW-1 (350) for the case vehicle [maximum crush was 12 centimeters (4.7 inches)] and 02-
RYEW-3 (50) for the Mercedes Benz [maximum crush was 39 centimeters (154 inches)]. The
WinSMASH recongruction program, damage only agorithm, was used on the highest severity impact to
the case vehicle. The Totdl, Longitudinal, and Laterad Delta Vs are, respectively: 28.4 km.p.h. (17.6
m.p.h.), -28.0 km.p.h. (-17.4 m.p.h.), and +4.9 km.p.h. (+3.0 m.p.h).

Immediady prior to the crash, the unrestrai ned front right passenger was seeted dightly reclined with
his back againgt the seet back, both feet sticking out from the seat, anice cream conein hisright hand (most
likey near his mouth), and his left hand on hislgp. The front right passenger’s sest track was located
between its middle and resrmost pogitions, with the seat back dightly reclined. Theice cream cone was
most likely near his mouth because there was ice cream residue on the right sun visor and driver’'s seet,
indicating that the cone was lifted upwards with the occupant by the deploying air bag.



SUMMARY FOR TRC/IU CASE NUMBER: IN97-015 (Continued)

The case vehicle s driver [30-year-old, White (non-Hispanic) female] was seated upright with her
back against the seat back, her left foot on the floor, her right foot on the brake, and both hands on the
steering whedl. The driver's seat track was located between its middle and forward-most positions, the
Sest back was upright, and her tilt steering wheel was located in its up-most position. The casevehicle's
driver [165 centimeters and 54 kilograms (65 inches and 120 pounds)] was not wearing her available,
active, three-point, lap and shoulder belts. The continuous loop belt system was equipped with a
pretensoner. As aresult, the driver’'s seat belts were extremey taut from “D”-ring to floor, indicating
definite nonuse during the crash. The driver was transported by ambulance to the hospitd where shewas
treated and released. She sustained minor abrasonsto her: chin, left upper arm, bilaterd forearms, and
right knee, and contusions. to her anterior chest, left hand, and |eft anterior forearm.

Vil



TRC/IU ON-SITE AIR BAG INVESTIGATION
TRC/IU CASE NO. IN97-015

VEHICLE - 1997 VOLKSWAGEN JETTA GT
LOCATION - MISSOURI

L ocation/Strest: City Street
State: Missouri
Area Type: Rurd, resdentia
Crash Dae/Time: June, 1997, @ 12:00 p.m.
Investigating Police Agency: City police department
Crash Type: Vehicle/ Vehicle - obtuse angle
Occupant Injury Severity
(ar bag vehicle): Nonanatomic braininjury (AlS-4)

AMBIENT CONDITIONS

Light Conditions Daylight
Wesether Condition: Overcast
Precipitation: None
Road Surface: Dry
Temperature: Unknown
Case Vehicle Other Vehicle
Location: City street City dreet
Number of Travel Lanes. Four lanes, undivided Four lanes, undivided
Width: 3.8 meters (12.5 feet) 3.8 meters (12.5 feet)
Surface Type: Concrete Concrete
Median: None None
Shoulders: Concrete, 1 meter (3.3 fegt) Concrete, 0.7 meter (2.3
wide feet) wide
Verticd dignment: Levd (actud gradeisless Levd (actud gradeisless
than -2%0) that +2%)
Horizonta dignment: Straight just prior to impact; Straght
vehicle had just exited aleft-
hand curve
Estimated Coefficient of
Friction: .80 1.00



TRC/IU ON-SITE AIR BAG INVESTIGATION

ROADWAY (Continued)

Treffic Dengty:

Case Vehicle
Light

CASE NO. - IN97-015

Other Vehicle
Light

TRAFFIC CONTROLS

Speed Limit:

Case Vehicle

None

Regulatory SPEED LIMIT
g0n

Double solid yelow cen-
terline between north and
southbound lanes, dashed
white lines between insde
and outside southbound
lanes

40 km.p.h. (25 m.p.h.)

Other Vehicle

None

Regulatory SPEED LIMIT
sgn and informetion
ENTRANCE ONLY sign
Double solid ydlow cen-
terline between north and
southbound lanes, dashed
white lines between insde
and outsde northbound lanes

40 km.p.h. (25 m.p.h.)

VEHICLES

Make:
Modd:

Body Type:

Coalor:
Milesge:
Engine

Transmisson:

Steering:
Brakes.

Padding:

Case Vehicle

1997

Volkswvagen

Jetta GT

Four-door sedan, five

passengers
3VWVABIH5VM------

White

810 kilometers (503 miles)
2.0 liters, 1-4

Five-gpeed, manual
Power-assisted, rack-and-
pinion

Power-assisted, four-whed!
disc

Steering whed and hub, sun
visors, dash, "A"-pil-lars,
sde door surfaces

2

Other Vehicle

1987

Mercedes Benz

260E

Four-door sedan, five
passengers
WDBEA26D2HA ------
Bronze

208,444 km (129,521 miles)
2.6 liters, 1-6

Four-speed, automatic
Power-assisted, rack-and-
pinion

Power-assisted, four-wheel
disc

Steering whed and hub, sun
visors, dash, A"-pil-lars, sde
door surfaces



TRC/IU ON-SITE AIR BAG INVESTIGATION CASE NO. - IN97-015

VEHICLES (Continued)

Case Vehicle Other Vehicle
Active Redtraints. Three-point, manud, lap and Three-point, manud, lap and
shoulder bdtsin front and shoulder beltsin front and
rear outboard seating rear outboard seating
positions, lap belt only at positions; lap belt only at
rear center position. The rear center position
front outboard safety belts
were equipped with pre-
tensoners
Passve Redraints. Fectory ingtdled driver and Factory ingtaled driver
front right passenger supplementa restraint system
supplementd restraint (ar bag)
systems (air bags)
Anti-lock brakes: Option, not equipped No
Defects. None None
Fleet: Privae vehicle Private vehicle
Tow dtatus: Towed due to damage Towed due to damage
EXTERIOR
Deployment Impact Case Vehicle Other Vehicle
Event number: First First
Object Struck: Other vehicle Casevehicde
Damage location
Damaged Plane: Front Right Sde
Vertica Location
On Pane Bumper level Abovesl
Direct Begins: Bumper corner to bumper 54.0 cm forward of right
corner rear axle
Length Direct: 148.0 cm( 58.3in) 204.0 cm( 80.3in)
FeldL: 144 cm( 56.7in) 306 cm(120.5in)
C: 30 cn( 12in) 0.0 em( 00in)
C,: 30 cn( 12in) 80 cm( 32in)
Ci 40 cm( 16in) 29.0 cm( 114in)
C, 50 cn( 20in) 36.0 cm( 14.2in)
Cs: 70 cn( 28in) 10 om( 39in)
Ce: 120 em( 4.7in) 0.0 em( 00in)
D: 0.0 cm( 00in) +21.0 cm( 83in)
Maximum Crush: 120 em( 4.7in) 39.0 cm( 154in)

3



TRC/IU ON-SITE AIR BAG INVESTIGATION

VEHICLE DAMAGE (Continued)

EXTERIOR
Location:
CDC:
Damaged Components:

INTERIOR
Damaged Components:

Other Evidence of
Occupant Contact:

Manud Redraint
System Failures.

Seat Performance
Fallures

REPAIR
Cogt Edimate:

Case Vehicle

Cs

12-FDEW-1 (350)
Front bumper, hood, both
front headlight assemblies,
and right front fender

Case Vehicle
Driver and front right

passenger ar bag modules
and driver’s knee bolster

Driver and front right
passenger seat backs; front
right air bag modul€' s cover
flap; right front window
glazing; and front right sun
visor

None

None

Unknown

CASE NO. - IN97-015

Other Vehicle

C,

02-RYEW-3 (50)
Right front fender, right front
door, and right rear door

Other Vehicle

Right front and right rear
door panels, “A”-and “B”-
pillars and both right Sde
door glazings

None

None

None

Unknown

VEHICLE VELOCITY ESTIMATES

HIGHEST DELTA " V"
Reconstruction Program:
Program Algorithm:

Barrier Equivalent Delta V:

Totd Deta"V":
Longitudind Deta"V":
Latera Deta"V":

Case Vehicle

WinSMASH

Damage only
16.0km.p.h. ( 9.9 m.p.h)
284 km.p.h. ( 17.6 mp.h.)
-28.0 km.p.h. ( -17.4 m.p.h.)
+49 km.p.h. ( +3.0m.p.h.)

Other Vehicle
WIinSMASH
Damage only
32.7 km.p.h. ( 20.3 m.p.h.)
243 km.p.h. ( 151 m.p.h.)
-15.6 km.p.h. ( -9.7 m.p.h.)
-18.6 km.p.h. ( -11.6 m.p.h.)



TRC/IU ON-SITE AIR BAG INVESTIGATION CASE NO. - IN97-015

COLLISION SEQUENCE

The following is basaed on the Police Crash Report, interviews with the case vehicle's driver and the

investigating police officer, scene and vehicle ingpections, occupant medica records, and this contractor's
evauation of the evidence.

PRE-CRASH: The case vehicle (Jetta) wastraveing south in theinsde lane of afour-lane, undivided,

city street and had just exited aleft-hand curve (Figures 1 and 2), intending to continue
graght ahead inits southward direction of trave (i.e., there were two southbound and two
northbound through lanes). The Mercedes Benz had been traveling north in the ingde,
northbound lane of the same, four-lane, undivided, city street and was in the process of
turning left into the driveway of an eementary school (Figures3 and4). Thedriver of the
case vehicle attempted to avoid the crash by braking and steering to theright. The case
vehide moved to the right, straddling the two southbound through lanes, and continued
forward just prior toimpact (Figure 2). Thedriver of the Mercedes Benz made no known
pre-crash avoidance maneuvers. The crash occurred in the middle of the two southbound
through lanes in the junction of the driveway access (Figure 4).

Figure2: Casevehicle stravel pafhjust prior toim-

Figure 1. Case vehicle's travel path from inside
southbound lane of left-hand curve toward
impact in driveway junction; Note: red cone
marks point of impact (case photo #01)

pact with Mercedes Benz; Note: red cone marks
point of impact and skid marks show rightward

steering and locked braking (case photo #03)

Figure 3: Mercedes Benz's travel path in inside
northbound lane just before making its|eft-hand
turn; Note: red cone marks point of impact
between two southbound lanes (case photo #09)

Figure4: Mercedes Benz'stravel path during left-
hand turn into driveway; Note: red cone marks
point of impact between two southbound lanes

and arrows show final rest position (case photo
#11)




TRC/IU ON-SITE AIR BAG INVESTIGATION CASE NO. - IN97-015

COLLISION SEQUENCE (Continued)

CRASH: The front right (Figures 5 and 6) of the case vehicle impacted the right side of the
Mercedes Benz (Figure 7), causng both the driver and front right supplementd restraint
systems (air bags) to deploy. In addition, see Figures 14, 15, and 16 in the SELECTED
PHOTOGRAPHS section below. The case vehicle rotated gpproximately 75 degrees
clockwise and came to rest sdeways in the driveway junction straddling the two
southbound throughlanes. The M ercedes Benz wasknocked sideways, inasouthwesterly
direction, approximately 2.5 meters (8.3 feet) and cameto rest adjacent to the apex of the
curb on the southwest sde of the driveway heading primarily west (Figure 8).

\Figur Casevehicle sfrontal damage; Note: on—
tact extends across entire bumper with majority
of crush to front right corner (case photo #15)

Fiure 6: Overhead view of case vehicle's frontal
damagewith contour gaugepresent; Note: crush
primarily to front right corner (case photo #16)

Figure 8: On scene view of both vehicles at final
rest; Note: case vehicle (at left) rotated
approximately 75 degrees clockwise post-crash
(case photo #65)

igure 7: Mercedes Benz's right side damage
viewed from right of back (case photo #56)

PosT-CRASH:

Occupants: The driver of the case vehicle remained insde the vehicle & fina rest. She was



TRC/IU ON-SITE AIR BAG INVESTIGATION CASE NO. - IN97-015

COLLISION SEQUENCE (Continued)

PosT-CRASH:

Occupants. (Continued)

Police

Rescue:

Removd:

conscious and was able to exit the case vehicle without any assstance. The front right
passenger remained indde the vehicde a find rest. He was unconscious and was unable
to exit the case vehicle because of hisinjuries. Neither the case vehicles driver nor the
front right passenger were restrained by their available, active, three-point, lap and
shoulder belts. Thiswas proven by the fact that thisvehicle€ s continuousloop belt system
had what V olkswagen calls* Emergency Tensoning Retractors’ (pretensoners), and at the
time of the vehicle ingpection, both front seat belts were extremdy taut from the* D”-ring
on the “B”-pillar to the floor with no dack asthere would have been had they beeninuse
at the time of the crash. This tautness indicates definite nonuse during the crash. The
driver clamsthat the front right passenger was belted but could not recdl if she unbuckled
his safety bet following the crash in order to remove him.

The investigating police agency was natified of the crash within three minutes post-
crash and arrived on-scene six minutes post-crash.  Traffic control procedures were
established and emergency medica and towing services were cdled to assist.

The driver was trangported by ambulance to the hospita where she was treated and
rdeased. The front right occupant was transported by ambulance to ahospitd where he
was stabilized and subsequently flown by helicopter to a children’s trauma center. He
sustained severe injuries and was hospitalized in the trauma center for 22 days, then
transferred to the rehabilitation portion of the same hospita for an additiona 29 days (51
days post-crash), and treated in outpatient rehabilitation for another 45 daysbeforefindly
being released (from rehabilitation) 96 days post-crash.

The case vehicl€'s driver sustained minor abrasons to her:  chin, left upper arm,
bilaterd forearms, and right knee, and contusions: to her anterior chest, left hand, and | ft
anterior forearm. The injuries sustained by the case vehicle's front right passenger
included: asevere nonanatomic braininjury with neurologic deficit (i.e,, aleft hemiparess)
and respiratory compromise; subarachnoid hemorrhage; bilaterd sixth nerve injuries; a
vocal cord injury; acontusonto hisright lung; aorasonsto hischinand under chin, left ear,
anterior neck, lower right chest and upper right quadrant of abdomen, and left shoulder;
and a contusion to his chin and upper right chest.

Following the police investigation, the case vehicle and the Mercedes Benz was towed
from the scene.



TRC/IU ON-SITE AIR BAG INVESTIGATION

HUMAN FACTORS/OCCUPANT DATA

DRIVERS

Age

Sex:

Height:

Weight:

Occupation:

Active Redtraint
Sysem/Usage:

Usage Source:

Passve Redraint
Sysem/Usage:

Usage Source:

Eyeglasses/contacts.
Vehide Familiarity:

Route Familiarity:
Trip Plan:

Manner of Leaving Scene:

Type of Medica Treatment:

FRONT RIGHT PASSENGER

Age

Sex:

Height:

Weight:

Active Redtraint
System/Usage:

Usage Source:

Passve Redtraint
System/Usage:

Usage Source:

Eyeglasses/contacts.

Case Vehicle
30-year-old
Femde

165 cm (651in)
54 kg (120 Ibs)
Teacher

Three-point lgp and shoul-
der/Not used

Vehicle ingpection

Factory ingtdled air bag/air
bag deployed
Vehicleingpection, inter-
viewee, and Police Crash
Report

None

Six days, unknown distance
[Note: only 810 km (503
mi) totdl]

Daly

Fast food store to school
recital

Ambulance

Treated and released

Case Vehicle

6-year-old

Mde

102 centimeters (40 inches)
20 kilograms (44 pounds)

CASE NO. - IN97-015

Other Vehicle
34-year-old
Femde
Unknown
Unknown
Unknown

Three-point 1ap and shoul-
der/Used

Vehicle ingpection

Fectory ingdled ar bag/air
bag did not deploy
Vehicle ingpection and
Police Crash Report

Unknown
Unknown
Unknown

Unknown to school

Ambulance
Treated and rel eased

Three-point lap and shoulder/Not used
Vehicle ingpection and Police Crash Report

Factory indalled air bag/air bag deployed
Vehicle ingpection, interviewee, and Police Crash Report

None



TRC/IU ON-SITE AIR BAG INVESTIGATION CASE NO. - IN97-015

HUMAN FACTORS/OCCUPANT DATA (Continued)

FRONT RIGHT PASSENGER Case Vehicle
Manner of Leaving Scene: Ambulance
Type of Medical Treatment: Hospitdized
Injury Injury Description JNu'rAySCS:c:cTe Injury Source i%t::ffe Source of
Number (including Aspect) & AIS90 (Mechanism) dence Injury Data
1 |Abrasions{air bag burns} to an- 790202.1 |Air bag, driver's  |Certain Emergency
terior left upper arm and left minor room records
anterior forearm
2 |Contusion left anterior forearm 790402.1 |Air bag, driver's  |Certain Emergency
minor room records
3 |Contusion {bruise}, smdl, be- 790402.1 |Air bag, driver's  |Probable | Emergency
tween 3rd and 4th distal meta- minor room records
carpals |eft hand
4 |Abrason, dight, chin 290202.1 |Air bag, driver's  |Certain Interviewee
minor (same person)
5 |Contusion { bruise} chest and 490402.1 |Air bag, driver's  |Certain Interviewee
sternum minor (same person)
6 |Abrasion right forearm, location 790202.1 |Air bag, driver's  |Certain Interviewee
not specified minor (same person)
7 |Abrasion {scrap} right knee 890202.1 |Left knee bolster |Certain Interviewee
minor (same person)
CASE VEHICLE FRONT RIGHT PASSENGER INJURIES
Injury Injury Description ;\llj':‘yscs:olge Injury Source %%i]rf?e Source of
Number (including Aspect) & AIS 90 (Mechanism) dence Injury Data
1 |Nonanatomic brain injury with loss| 160804.4 |Air bag, front right |Certain Hospitaliza-
of consciousness (GCS=6 severe |passenger's tion records

initidly; GCS=10 on arrival
"transferred to" medica facility)
and left hemiparesis (neurologic
deficit)




TRC/IU ON-SITE AIR BAG INVESTIGATION

CASE VEHICLE FRONT RIGHT PASSENGER INJURIES (Continued)

CASE NO. - IN97-015

. . - NASS In- . Source
[njury Injury Description jury Code Injury Source Corfi- Source of
Number (including Aspect) & AIS 90 (Mechanism) dence Injury Data
2 |Hemorrhage, subarachnoid near 140684.3 |Air bag, front right |Probable | Hospitdiza
tentorium? serious  |passenger's tion records
[Aspect = Unknown]
3 |Paraysis{pasy} sixth nerve, 131499.2 |Air bag, front right |Probable | Hospitdiza
4 | bilaterdly, left greater than right | 131499.2 |passenger's tion records
moderate
5 |Pardysis, mild, voca cord, not 341899.2 |Air bag, front right |Probable | Hospitdiza
further specified moderate |passenger's tion records
6 |Contusion right lower lobe of lung | 441406.3 JAir bag, front right [Probable | Hospitaliza:
serious  |passenger's tion records
7 |Abrasion chin and under chin, 290202.1 |Air bag, front right |Certain Hospitdiza
large minor  |passenger's tion records
8 |Abrasion left ear 290202.1 |Air bag, front right |Probable | Hospitaiza
minor  |passenger's tion records
9 |Contusion {ecchymosis} chin 200402.1 |Air bag, front right |Certain Hospitaliza-
minor  |passenger's tion records
10 |Abrasions anterior neck 390202.1 |Air bag, front right |Certain Hospitaliza-
minor  |passenger's tion records
11 |Abrasion lower right chest 490202.1 |Air bag, front right |Certain Emergency
minor  |passenger's room records
12 |Contusion { ecchymosis} right 490402.1 |Air bag, front right |Certain Hospitdiza
upper chest minor  |passenger's tion records
13 |Abrasion, large, upper right 590202.1 |Air bag, front right |Certain Emergency
quadrant minor  |passenger's room records

1 The exact location of the subarachnoid hemorrhage was never specified. It was cited as being near the tentorium
and brain stem but also in the interpeduncular cistern.
The following terms are defined in DORLAND'S |LLUSTRATED MEDICAL DICTIONARY as follows:
cistern (siditern): aclosed space serving as areservoir for fluid; see also cigterna.

basal c.: cisternainterpeduncularis.
interpeduncular c.: cisternainterpeduncularis.
cisterna (sis-terlina) pl. cisterinae: acistern -- a closed space serving as areservoir for lymph or other body fluid,
especially one of the enlarged subarachnoid spaces containing cerebrospinal fluid.
c. basallis: c. interpeduncularis.
c. interpedunculaliris; interpeduncular cistern -- adilatation of the subarachnoid space between the cerebral

peduncles; called also basal cigtern.

tentorium (ten-torlle-am): an anatomical part resembling atent or acovering. o
t. cerebelllli, t. of cerebellum: the process of duramater that supports the occipital lobes and coversthe

cerebellum. Itsinternal border isfree and bounds the tentorial notch; its external border is attached to the

skull and encloses the transverse sinus behind.
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TRC/IU ON-SITE AIR BAG INVESTIGATION CASE NO. - IN97-015

CASE VEHICLE FRONT RIGHT PASSENGER INJURIES (Continued)

. . - NASS In- . Source
[njury Injury Description jury Code Injury Source Corfi- Source of
Number (including Aspect) & AIS 90 (Mechanism) dence Injury Data
14 |Abrasion left shoulder 790402.1 |Air bag, front right |Certain Hospitaliza-
minor  |passenger's tion records

CASE VEHICLE DRIVERKINEMATICS

According to the case vehiclesdriver, immediately prior to the crash she was seated upright with her back
agang the seat back, her left foot on the floor, her right foot on the brake, and both hands on the steering
whed. The driver's seat track was between its middle and forward-most positions, the seat back was
upright, and her tilt steering whedl was located in its up-most position. Despite the claims of the case
vehid€e's driver, she was not wearing her available, active, three-point, lap and shoulder belts. The
continuous loop belt system was equipped with a pretensioner. As aresult, the driver’s seat belts were
extremdy taut from the “B”-pillar’ s D”-ring to the floor, indicating definite nonuse during the crash. The
case vehicle's driver steered to the right and braked, attempting to avoid the crash. As aresult of these
attempted avoidance maneuvers and the nonuse of her available safety belts, the driver moved forward,
near the driver air bag module, just prior to impact.

Figure9: Case vehicle’sdeployed air bags viewed
fromback seat; Note: rear view mirror knocked showing no clear evidence of driver contact
askew by front right air bag (case photo #34) (case photo #28)

Figure 10: Case vehicle’'sdeployed driver air bag
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TRC/IU ON-SITE AIR BAG INVESTIGATION CASE NO. - IN97-015

CASE VEHICLE DRIVER KINEMATICS (Continued)

The case vehicle's impact with the Mercedes Benz enable the driver to continue forward and upward
toward the 350 degree Direction of Principa Force asthe case vehicle decderated. Aninspection of the
driver'sair bag (Figure 9 above) revedled ice cream spots on the air bag; however, there was no visible
evidence of occupant contact found on the ar bag (Figure 10 above). Also, there was no evidence of
occupant contact on either of the air bag modul€'s cover flaps. Because she was not using her available
safety belt and because of her close proximity to the driver air bag module (i.e., seated between the center
and forward-most positions) and the position of thetilt steering whed (i.e., up-most position), the brunt of
the deploying driver air bag's force struck her in her chest.  This explains the absence of facia skin
evidence on the driver’ sair bag and is congstent with the abrasions the driver sustained to her ams. The
left knee bolster showed evidence of occupant loading and the driver sustained a self-reported * scrape”
to her right knee which is consstent with the interior deformetion.

According to the case vehicle s driver, her arms were knocked backwards above her head as she most
likdy was knocked backwards toward the right Side of her seat back and the center console. Asthe case
vehide rotated clockwise, the driver most likely rebounded back towards the steering whedl and driver’s
door before coming to rest in her seat. The driver has no recollection of her exact find rest postion
because her concentration was on her injured son who was in the front right sest.

CASE VEHICLE FRONT RIGHT PASSENGER KINEMATICS

According to the case vehiclesdriver (i.e.,, mother), immediately prior to the crash thefront right passenger
was segted dightly reclined with hisback againg the seat back, both feet sticking out from the seet, anice
cream cone in his right hand--which was most likely near his mouth, and his left hand on hislgp. Theice
cream cone was most likely near his mouth because
there was ice cream residue on the right sun visor and
driver's sedt, indicating that the cone was lifted
upwards with the occupant by the deploying air bag.
The front right passenger’s seet track was located
between its middle and rearmost positions, with the
seat back dightly reclined. The case vehicle's front
right passenger was not wearing his available, active,
three-point, lap and shoulder belts. The continuous
loop belt system was equipped with a pretensioner.
Asaresult of the impact, the front right seet belt was
extremdy taut from the “B”-pillar’s “D”-ring to the
floor, indicating definite nonuse during the crash. An
Inspection of the front nght arbeg mOdUIelscoverﬂ.aJ bag showing occupant contact evidence to
revedled contact (deformity) to the lower flap which upper center portion of air bag, sun visor, and
further supports the fact that this occupant was right front glazing (case photo #44)
unrestrained.  Although this deformation was most

Fi_gure 11: Casevehicle's deployed front right air
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TRC/IU ON-SITE AIR BAG INVESTIGATION

CASE NO. - IN97-015

CASE VEHICLE FRONT RIGHT PASSENGER KINEMATICS (Continued)

likely caused by one of the front right passenger’ s dista thighs and/or knees, no definitive injury could be

asociated with this contact.

The casevehicleésdriver steered to theright and braked, attempting to avoid the crash. Asaresult of these
attempted avoidance maneuvers and the nonuse of the available safety belts, the front right passenger
moved forward, near the front right air bag module, just prior to impact. The case vehicle's impact with
the Mercedes Benz enabled the front right passenger to continue forward and upward asthe casevehicle

decelerated. As the front right ar bag deployed
(Figure 11 above) it engaged the front right passenger
a and underneath the chin lifting him upwardsinto the
aun visor/roof area (Figure 12). As the air bag
continued to expand, the brunt of the bag's force
struck himin the lower face, anterior neck, and chest.
Aningpection of thefront right passenger'stethered air
bag, which was located in themiddle of theinstrument
pand, revealed and area [21 centimeters wide by 36
centimeters high (8.3 x 14.2 inches)] of skin and most
likdy blood to the top (Figure 13) and center right
portion.

At maximum engagement with the Mercedes Benz, the
case vehicle rotated approximatey 75 degrees
clockwise, causng the front right passenger to hit the
right front window glazing (smudges, Figure 11
above) as he was faling back down from contacting
the sun visor/roof area. The front right passenger
rebounded back to the left where he contacted the
right Sde of thedriver’ s seat back (skinevidence). As
the case vehicle cameto an abrupt stop, the front right
passenger rebounded back into his seat, probably
griking the right front door again, before coming to
rest. At find rest he was seated in the front right seet
withhisback againgt the seet back and hislegssticking
out over the sedt.

13
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Figure 12: Close-up of case vehicle's front right
sun visor showing evidence of contact by front
right passenger (case photo #36)

Figure 13: Close-up of top front of case vehicle's
front right air bag showing occupant contact
evidence (case photo #39)




TRC/IU ON-SITE AIR BAG INVESTIGATION

CASE VEHICLEAIR BAG SYSTEM

Air Bag Diameter (seam-to-
Seam, deflated):

Number of Vent Holes;
Vent Hole Diameter:
Vent Hole Clock Poditions:

Number of Air Bag Tethers.
Number of Air Bag Module
Cover Flaps:.

Upper Cover Flap
Dimensons.

Lower Cover Flap
Dimensons.

Distance between Dash and

leading (i.e., closest) edge of

Modul€e's Cover Fap:

Mount Location:
Generant Resdue

DRIVERAIR BAG

Width: 68 cm (26.8in)
Height: 63 cm (24.8in)
Two

3cm(1.2in)
Approximatdy 10:30 and
1:30 o’'clock positions
Two

Two

Width: 19cm( 7.5in)
Heightt 20cm( 7.9in)

Width:  19cm( 7.5in)
Height: 18cm( 7.1in)

Not applicable

Steering whed hub
No unusud amount found
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FRONT RIGHT AIRBAG

Width:  72cm( 28.3in)
Height: 74cm( 29.11in)
Two

5cm (20in)
Approximately 2 and 10
o' clock

None

Two

Width: 37cm( 14.6in)
Heightt 8cm( 3.1in)

Width: 37 cm( 14.6in)
Height: 1lcm( 4.3in)

Ocm (0.0in)

88 cm (34.6 in) from dash to
center of front right seet
back

Front mounted

No unusuad amount found



TRC/IU ON-SITE AIR BAG INVESTIGATION CASE NO. - IN97-015

CRASH DIAGRAM
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TRC/IU ON-SITE AIR BAG INVESTIGATION CASE NO. - IN97-015

SELECTED PHOTOGRAPHS

..
T

LT : e L S B e
Figure 14: Reference line view of case vehicle's
frontal damage from right; Note: crush primarily

to front right corner (case photo #22)

Cre L e

ngure 15. Mer B i e o AR
view-ed from back of right; Note: vertical yellow Figure 16: Mercedes Benz's right side damage
tape marks width of direct damage (case photo viewed from right of front; Note: yellow tape
#59) marks width of direct contact (case photo #61)
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