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SECTION 1.0
PURPOSE AND TEST PROCEDURE

This rollover crash test is the fifth test of a six test series. The
main objective of this test series is to documnent the motion of an
instrumented dummy in rollover crash tests using the NHTSA Rellover Test
Device.

This test was conducted by placing a 1979 Dodge Omni S-door hatchback
on the rollover cart (developed by MGA Research Corporation uéder Contract
No. DTNH22-82-C-07035) at an angle of #1° to the vertical, crabbed 1&50

Elockwise and towing the rollover cart to 23 mph and releasing the test
vehicle, The test vehicle contained an instrumented unrestrained Hybrid

II1 dummy. The right and left front side windows and windshield were
covered by a Polyvinyl Butryl safety glazing. This glazing was attached by
a polyester film.

1-1
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SECTION 2.0
SUMMARY OF ROLLOVER CRASH TEST

A 1979 Dodge Omni S-door hatchback containing one instrumented Hybrid
111 test dummy was placed upon the rollover test device at 41 degrees above
the horizontal and was released when the device had reached 23 mph. The
device was attached to the tow cable of the drive system and crabbed NSO
clockwise. After the vehiclé had been released the device was brought to a
stop with an auxiliary brake system. After release the vehicle impacted

the ground s left side. The vehicle rolled onto its roof and skidded

on its roof and the right front corner of the hood and came td rest in that
orientation. The rollover crash test was conductéd by the Transportation
Research Center of Ohio in East Liberty, Ohio on March 21, 1986. Post-test
photographs of the test vehicle, dummy and device are shown in Appendix A.

The Hybrid III 50th percentile adult male anthropomorphic test device

(ATD) was placed in right front designated seating position according to
e e ———————

the seating procedure currently accepted by NHTSA, The ATD was
instrumented with head and chest triaxial accelerometers, neck, and

right/left femur load cells. The dumny was unrestrained. A summary of

Dummy Calibration test data can be found in Appendix C.
The crash event was recorded on 27 channels of data on one 14 track

tape drive, Appendix B contains the vehicle, rollover device and dunmy

response data plots.

Photographic coverage of the event included six high-speed cameras.
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ROLLOVER TEST DEVICE SUMMARY

POSITIVE DIRECTION¥*

NEGATIVE DIRECTION®
TIME (msec)

MAX TIME (msec) MAX
CENTER OF GRAVITY
ACCELERATION (g)
LONGITUDINAL (X-Ax1is) 7.24 592. 00 29. 41
LATERAL (Y-Axis) 8.67 578. 00 7.79
VERTICAL (Z-Axis) 8. 67 687.50 6.96
RESULTANT 29.66 6 185.50
CENTER OF GRAVITY
ANGULAR VELOCITY (Deg/Sec)
PITCH (Y-Axis) 4y, 06 591.50 50.67
PNEUMATIC CYLINDERS
ROTATIONAL DISPLACEMENT(IN)
LEFT CYLINDER 17. 87 569.00 6. 17
RIGHT CYLINDER 17.54 571.50 0.09

#positive X is Forward
Positive Y is Leftward
Positive Z is Upward

Positive Pitch is nose downward

2-2
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FINAL RESTING PLACES OF PARTS AND CAR

DESCRIPTION OF PART ' X (FT) Y (FT)

1979 DODGE OMNI 73 172 -7 172

Reference + X = Forward from release block reference point

+ Y = Rightward from release block reference point
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DESCRIPTION

INTERIOR DIMENSIONS TAKEN

Floor board to top of "A" post of left side
Floor board to top of "A" post of right side

Door sill to
Door sill to
Door sill to
Door sill to
Floor tunnel
Floor tunnel

top of "B" post of left side

top of "B" post of right side

top of door opening of left side
top of door opening of right side
to windshield header

to center of roof

Rear of floor tunnel to roof

Max imum width at "B" post

Maximum width at "A" post

Max imum width at top of door opening

ALL MEASUREMENTS IN INCHES

PRE

41
41.1
39.0
39.3
39.0
39.1
38.5
42,04
2.3
50.6
52.3
40.6

POST

41.3
32.0
39.3
37.6
38.8
35.8

35.3°

2.4
42.5
50.8
50.3
40.3

DIFF

-0.2
9.1
-0.3
1.7
0.2

3.2
0.0
-0.2
0.2
2.0
0.3
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VEHICLE HOOD EXTERIOR PROFILES
ZERO DISTANCE AT VEHICLE HOOD CENTERLINE®

LOCATION 20 10 0 10 20
. PRE-TEST PROFILE (DISTANCE IN INCHES FROM REFERENCE PLANE%*)

Trailing edge of

cowl at centerline 36.3 36.1 36.5 36.3 35.9
Trailing edge of

cowl + 12 inches 35.3 35.5 36.1 35.6 35.0
Trailing edge of

cowl + 24 inches 33.8 34.0 34.8 33.9 33.6
Trailing edge of

cowl + 36 inches 31,3 31.3 31,8 31.5 31,5
Trailing edge of

cowl + 42 inches X X X X X

POST-TEST PROFILE (DISTANCE IN INCHES FROM REFERENCE PLANE¥¥)

Trailing edge of

cowl at centerline 36.5 36.8 38.8 38.6 35.6
Trailing edge of

cowl + 12 inches 36.0 36.3 36.1 35.4 34,6
Trailing edge of

cowl + 24 inches 35.5 35.3 34.6 34.1 32.9
Trailing edge of

cowl + 36 inches 33.1 2.7 31.8 30.9 30.0
Trailing edge of

cowl + 42 inches X X X X X

DIFFERENCE (IN)

Trailing edge of

cowl at centerline 0.2 0.7 2.3 2.3 -0.3
Trailing edge of

cowl + 12 inches 0.7 0.8 0.0 -0.2 -0.4
Trailing edge of

cowl + 24 inches 1.7 1.3 -0.2 0.2 -0.7
Trailing edge of

cowl + 36 inches 1.8 1.4 0.3 -0.6 -=1.5
Trailing edge of

cowl + 42 inches X X X X X
* Column readings are left to right from left to right on vehicle.

*% Reference plane is a horizontal plane at ground level.

+ Static crush means vehicle structure is bowed upward,

- Static crush means vehicle structure is crushed.
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VEHICLE ROOF EXTERIOR PROFILES
ZERD DISTANCE AT VEHICLE ROOF CENTERLINE®

LOCATION 20 10 0 10 20
PRE-TEST PROFILE (DISTANCE IN INCHES FROM REFERENCE PLANE¥*¥)

longitudinal Center

of Gravity 53.5 54.3 54.3 53.8 53.3
fongitudinal Center )

of Gravity + 12 54,3 55.0 54,9 54,5 53.5
longitudinal Center

of Gravivy + 24 54,1 55.1 55.0 54,8 53.9
longitudinal Center .

of Gravity + 36 54.1 54.8 55.1 55.1 53.8
Longitudinal Center

of Gravity + U8 53.6 54,3 54 .5 54.3 53.3

POST-TEST PROFILE (DISTANCE IN.INCHES FROM REFERENCE PLANE*¥)
longitudinal Center

of Gravity 52.5 51.5 51.3 49.5 48.2
longitudinal Center
of Gravity + 12 53.6 5Y4.5 54,1 52.5 50.5
Longitudinal Center
of Gravity + 24 53.6 54,4 54,8 54.4 53.1
lonzitudinal Center
of Gravity + 36 53.5 54.0 54,8 54,8 53.9
longitudinal Center !
of Gravity + U8 52.5 53.6 54,3 54.1 53.3 K

DIFFERENCE (IN)
longitudinal Center

of Gravity -1.0 -2.8 ~3.0 ~4.3 -5.1
longitudinal Center . i
of Gravity + 12 -0.7 ~0.5 -0.8 -2.0 -3.0 .
longitudinal Center
of Gravity + 24 ~0.5 ~0.7 -0.2 ~0. 4 ~0.8
Longitudinal Center
of Gravity + 36 0.6 -0.8 -0.3 -0.3 0.1
Longitudinal Center
of Gravity + 48 -1.1 -0.7 -0.2 -0.2 0.0

¥ Column readings are left to right from left to right on vehicle.

%#* Reference plane is a horizontal plane at ground level.
+ Static crush means vehicle structure is bowed upwards.
- Static crush means vehicle structure is crushed.
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TEST ANOMALIES

The test vehicle's left rear suspension displacement transducer,

SRLD1, did not record any data throughout the test.



SECTION 3.0
GENERAL TEST AND VEHICLE PARAMETER DATA

The following data sheets describe the General Test and Vehicle

Parameter Data.
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TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Chrysler Corporation

MAKE/MODEL: Dodge Omni VIN; ZL44A9D 175402
BODY STYLE: 5-door hatchback MODEL YEAR: 1979
NHTSA NO.: R& D COLOR: Gray

ENGINE DATA: TYPE: Transverse CYLINDERS: y DISPLACEMENT 105 CID
TRANSMISSION DATA: 4-speed manual X FWD, RWD
DATE VEHICLE RECEIVED: 3/10/86 ODOMETER READING: -69,377

DEALER'S NAME AND ADDRESS: NA

ACCESSORIES:

POWER STEERING  No AUTOMATIC TRANSMISSION No

POJER BRAKES No AUTOMATIC SPEED CONTROL No

POWER SEATS No TILTING STEERING WHEEL No

POJER WINDGUS No TELESCOPING STEERING WHEEL No

TINTED GLASS No AIR CONDITIONING Yes
RADIO Yes ANTI-SKID BRAKE No

CLOCK No REAR WINDOW DEFROSTER Yes
OTHER

REMARKS:

1. 1S THE VEHICLE STOCK THROUGHOUT? Yes

2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? No

3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? No

4., CONDITION OF THE FRONT/REAR BUMPER AND FRAME: Good

DATA FROM CERTIFICATION LABEL OH LEFT DJJOR FACE OR "B" POST:

VEHICLE MANUFACTURED BY: Chrysler Corporation
DATE OF MANUFACTURE: 11/78
GVWR: 3170 LBS.,

GAWR:  FRONT 1760 LBS., REAR 1460 LBS.
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VEHICLE TIRE DATA

RECOMMENDED COLD TIRE PRESSURE: FRONT 29 psi; REAR 29 psi
TIRES ON VEHICLE (MFGR. & LINE, SIZE): Mohawk Ultissimo P165/80R13
BIAS PLY, BELTED, OR RADIAL: Radial

PLY RATING: 3

IS SPARE TIRE "SPACE SAVER"? No

IS SPARE TIRE STANDARD EQUIPMENT? Yes

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS):

RIGHT FRONT 698 LBS. RIGHT REAR . 412 LBS.

LEFT FRONT 678 LBS. LEFT REAR 383 LBS.

TOTAL FRONT WEIGHT 1376 LBS. (63.4 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 795 LBS, (36.6 % OF TOTAL VEHICLE WEIGHT)
TOTAL DELIVERED WEIGHT 2171 LBS.

VEHICLE ATTITUDE (ALL DIMENSIONS IN INCHES):

DELIVERED ATTITUDE: RF 24.7 sLF 2501 +RR 25.0 ;LR 25.4
PRE-TEST ATTITUDE: RF 24.6 ;LF 25.3 +RR 23.5 tLR 24,3
POST-TEST ATTITUDE: RF 23.2 ;LF 25.5 +RR 26.0 ;LR 26.3

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 109  LBS. CARGO:

RIGHT FRONT 719 LBS. RIGHT REAR 538 LBS.

LEFT FRONT 704 LBS. LEFT REAR 483 LBS.

TOTAL FRONT WEIGHT 1423 LBS. (58.2 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1021 LBS., (41.8 % OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 2444 LBS.

WEIGHT OF BALLAST SECURED IN VEHICLE REAR FLOOR PAN AREA: 0 LBS.

3-3



e e ——er

TEST FLUID DATA

TEST FLUID TYPE: RED STODDARD SOLVENT #2; SPEC. GRAVITY: 0.764
KINEMATIC VISCOSITY: 0.99 CENTISTOKES

nUSEABLE" CAPACITY*: NA GALLONS (FURNISHED BY CTM)

TEST VOLUME: 0 GALLONS

FUEL SYSTEM CAPACITY (DATA FROM OWNERS MANUAL): NA GALLONS

DETAILS OF FUEL SYSTEM: DNA

ELECTRIC FUEL PUMP: HNo FUEL INJECTION: No

DOES ELECTRIC FUEL PUMP OPERATE WITH IGNITION SWITCH "ON" AND THE ENGINE NOT
OPERATING? No

DATA FROM "RECOMMENDED TIRE PRESSURE" LABEL ON DOOR POST, GLOVEBOX, ETC.

VEHICLE LOAD (UP TO CAPACITY): FRONT 29 psi; REAR 29 psi

RECOMMENDED TIRE SIZE: P155/80R13 LOAD RANGE X B, C,

VEHICLE CAPACITY: TYPES OF SEATS: front - bucket
. rear - bench

NUMBER OF OCCUPANTS (DESIGNATED SEATING CAPACITY: 2 FRONT
2 REAR

CARGO LOAD 115 LBS. 4 TOTAL

TOTAL 715 LBS.

®*JITH ENTIRE FUEL SYSTEM FILLED WITH FUEL TANK THROUGH CARBURETOR BOWL.



| TEST CONDITIONS
{ (
1 TEST NUMBER: 860321
; DATE OF TEST: March 21, 1986 TIME OF TEST: 15:40
WIND VELOCITY: 2-4 mph @ 720_ ENE HUMIDITY: NA
AMBIENT TEMPERATURE AT IMPACT AREA: 30°F
TEMPERATURE IN OCCUPANT CO4PARTMENT: 68°F .
DUMMY TEMPERATURE: 72°F
SUBJECT VEHICLE DATA
m INTENDED .
TEST WEIGHT (LBS.) 2444 2450
VEHICLE ORIENTATION (DEGREES) YAW ) ys 45
VEHICLE ORIENTATION (DEGREES) ROLL 4 41
VEHICLE VELOCITY (MPH) 23 23
DUMMIES
MIDDLE RT. FRONT LEFT REAR RT. REAR
DRIVER PASSENGER PASSENGER PASSENGER PASSENGER
TYPE: Hybrid III
; SERIAL NO.: 61
f INSTRUMENTATION:
; HEAD ACCEL.: 3
: CHEST ACCEL,: 3
FEMUR L.C.'S: 2
OTHER: 3 Neck channels
RESTRAINT SYSTEM: The 3-point produwction belt system was not used in this
test. The driver dummy was unrestrained.
= REMARKS:




TEST VEHICLE DATA SUMMARY

CENTER OF GRAVITY
ACCELERATION (g)
LONGITUDINAL

LATERAL
VERTICAL
RESULTANT

CENTER OF GRAVITY

ANGULAR VELOCITY (deg/sec)
ROLL (X-AXIS)
PITCH (Y-AXIS)
YAW (Z-AXIS)

SUSPENSION
DISPLACEMENT (in)
LEFT FRONT
RIGHT FRONT
LEFT REAR
RIGHT REAR
* LONGITUDINAL: FORWARD
LATERAL: LEFTWARD
VERTICAL: UPWARD
% LONGITUDINAL: REARWARD
LATERAL: RIGHTWARD
VERTICAL: DOJNWARD

YSee TEST ANOMALIES

POSITIVE DIRECTION* NEGATIVE DIRECTION *¥
MAX  TIME (MSEC) MAX  TIME (MSEC)
2.35  1530.00 5.65 844,00
5.00 1376.00 11.97  859.50
6.95  847.00 14.78 862,00

206. 04
93.47
80.59

1.07
0.43

0.37

PITCH:

ROLL:
YAW:

PITCH:

ROLL:
YAW:

18.16 € 861.50

1014. 50 56.17  1897.50
1539. 50 85.31  8B88.00
909. 50 57.92  1090.50
858. 50 0.22  839.00
1476. 00 0.49  1516.50

— Y - -
694.00 2,80  1449.00

NOSE DOWNWARD
TO RIGHT
COUNTERCLOCKW ISE

NOSE UPWARD

TO LEFT
CLOCKWISE



-~

4 5 ;

o 1'

2 3
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1
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STADIA POLE LAYOUT AND NUMBERING SYSTEM
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STADIA POLE LOCATIONS

POLE NUMBER X COORDINATE (FT)® , ., -) Y COORDINATE (FT)*
1 29.8 W 2Ll -10,0 ~12-.
2 37.8 il 3R -10,0  — 1?0
3 37.8  4fin St -4,.0 - 45
4 45.8 S (. | 53.¢ -10.0 —110.
5 45,8 LG gsil 4.0 —48,
6 53.8 LAC. sal e -10.0 S,
7 53.8 CAtL Ok 4,0 -4
8 53,8 6486 su’i—.o 2'0 24,
9 61.8 C1at.n LUsc -16.0 447
10 61.8 renn uLluL -10.0 —'¥".

1 61.8 Tl ¢S -g.0 4%

12 69.8 &L 70k -22,0 ~ /4
13 69.8 s, ST -16.0 - 42,
14 69.8 57. T b -10.0 —'1o,
15 69.8 =it L 4.0 ~A4%

16 77.8  ave 24 -22.0 -7,
17 77.8 4. Yi -16.0 ~42.
18 71.8 Vo TEM -10.0 RARIRE
19 7.8 SR Eale -4.0 =23
20 85.8 1 22 22,0 —4
21 85.8 SR ~16.0 ~1':.
22 85.8 1 o 320 -10,0 =120,
23 85.8 .o KA -4.0 —A43,

24 93.8 \)-i 10716 -22.0 —uzid.
25 93.8 ' e N L L
26 93.8 ' . ol -10.0 — Lo,
27 93.8 ' . 1229t 4.0 48,

¥ Reference
+X = forward from release block reference point
+Y = rightward from release block reference point




HIGH SPEED CAMERA INFORMATION

CAMERA NO. XE (ft)  Y¥® (ft)
1 5.5 i 477.1 €120,
2 130.6 '&422 58,0 h1'e.0
3 270.5 7241 2,0 940
4 3.0 T, 4.5  £i0

%#Reference

+X Forward from release block reference point.

+Y

Rightward from release block reference point.
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SECTION 4.0
OCCUPANT INFORMATION



VISIBLE DUMMY CONTACT

POINTS:

PASSENCER
#61

Roof, header

Side of thorax into roof header

None

None

None

RIGHT

No tools required

DRIVER

DNA
Head DNA
Chest DNA
Abdomen DNA
Left Knee DNA
Right Knee DNA
DOOR OPENING:

LEFT
Front DNA
Rear DNA

No tools required

SEAT MOVEMENT:

Front

SEAT BACK FAILURE

DNA

SEAT SHIFT

None

Rear

DNA

None

GLAZING DAMALE:

Windshield and front side windows shattered but

remained with vehicle due to safety glazing. No

other glazing damage.

OTHER NOTABLE IMPACT EFFECTS:

4-2
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-

HYBRID III DUMMY DATA SUMMARY

DRIVER DUMMY

POSITIVE NEGATIVE
DIRECTION®# DIRECTION &%
MAX TIME MAX TIME
(msec) {(msec)
HEAD ACCELERATION (g)
LONGITUDINAL 9.83 1459.50 11.39 2024, 00
LATERAL 12.70 792.50 30.71 962.50
VERTICAL 14,92 1032.50 20.85 971.50
RESULTANT 33.18 6 962.50
HIC 39,63 from 959,0 msec to 974.0 msec
NECK LOADS (1b)
LONGITUDINAL 118.06 1056.00 61.69 G80. 00
VERTICAL 250.63 1056.00 754,76 982.50
NECK MOVEMENT (1b-ft)
LATERAL 28.68 1143,00 5.49 801.00
CHEST ACCELERATION (g)
LONGITUDINAL 5.23 1461.50 5.59 973.00
LATERAL 3.42 967.50 16,46 1045, 00
VERTICAL 6.U47 1455.50 9.65 980. 00
RESULTANT 18.96 & 1045, 00
FEMUR FORCE¥%%#¥ (1b)
LEFT 87.13 1130.50 262, 48 2026.50
RIGHT . 101.61 982.50 129.40 1641.00
¥ LONGITUDINAL: FORWARD
LATERAL: ) LEFTWARD
VERTICAL: UPWARD
¥*LONGITUDINAL: REARWARD
LATERAL: RIGHTWARD
VERTICAL: DOANWARD

¥ *¥COMPRESSION NEGATIVE

et



DUMMY TEMPERATURE CONTROL AND POSITIONING

The velricle and dummy were left inside the temperature controlled
building 8 hours prior to the time the dummy was loaded into the vehicle.
After the vehicle had been positioned on the rollover device it was towed
outside for launch.

The procedure used to position the Hybrid III dummy was a modified
version of the GM Hybrid III seating procedure. The GM Procedure 1is
included om the following pages.

Auxiliary heaters were installed in the test vehicle prior to the test

to maintain dummy temperature.

4-5



GM HYBRID III DUMMY POSITIONING

The following procedure was used for positioning a Hybrid III dummy (GMSOH)
in the vehicle seat for impact testing. The procedure utilizes seat
parameters for a specific vehicle body style, and if available, parameters
for the individual seat. being used in the test. The dummy head is
positioned to keep the longitudinal accelerometers horizontal.

1. Preliminary Data

1.1 Obtain the body coordinates for the S.A.E. three dimensional
manikin (Oscar) H-point at the specific seat travel location used for
the test, Typically when using the Hybrid III dummy, this will be the
manual seat adjuster mid travel position. If no detent is available

at mid travel, use the position which would lock the seat adjuster one

notch rear of mid.

1.2 If specific Oscar data is not available, design drawing

information will be used to determine the design H-point location at a

specified seat adjuster position.

2. Initial Dummy Placement

2.1 The Hybrid II1 dummies are placed in the seats of the test buck
or vehicle. The pelvis is positioned such that a lateral line passing
through the dummy H-point is perpendicular to the longitudinal

centerplane of the vehicle,

2.1.1 Vehicle equipped with front buwket seats. The dummy is
centered 'on the seat cushion of the bucket seat and its midsagittal

plane is vertical and longitudinal.

2.1.1.1 Driver position placement. At the driver's position, the

Knees of the dummy are initially set 370 mm apart, measured between
the outer surfaces of the knee pivot bolt heads, with the left outer

surface 150 mm from the midsagittal plane of the dummy,

4-6



2.1.1.2 Passenger position placement. At the right front designated

seating positon, the femur, tibia, and foot centerlines of each of the
dummy's legs fall in a vertical longitudinal plane. The knees are

spaced 215 mm centerline to centerline.
2.1.2 Vehicle equipped with bench seating.

2,1.2,1 Driver position placement. The dummy 1s placed at the left
front outboard designated seating position so that its midsagittal
plane Is vertical and longitudinal, and passes through the center
point of the plane described by the steering wheel rim.

2.1.2.2 Passenger position placement. The dummy is placed at the
right front outboard designated seating position as specified 1in
2.1.1.2, except that the midsaggital plane of the dummy is vertical,
longitudinal, and the same distance from the longitudinal centerline

as the midsagittal plane of the dummy at the driver's position.

2.2 Measure the seat back angle by placing an inclinometer against
the rear of the seat back cushion. Measure the angle at a point
midway up the cushion and supported by a rigid portion of the seat

back pan.

Initial Dummy Positioning

3.1 H-point positioning.

3.1.1 With the dummy laterally positioned as described in Section 2,
insert the pelvis angle indicator bar in the hole provided above, and
to the réar of the dummy H-point. Position the longitudinal pelvis
angle betweeen 20° and 25° to the horizontal. This may be

accomplished by raising the legs or flexing the upper torso forward

and allowing the pelvis to rotate. The lateral pelvis angle should be

horizontal.



3.1.2 Apply sufficient force on the lower torso in a horiiontal and
vertical direction to place the dummy H-point at the coordinates

obtained in Section 1.

3.1.3 If the H-point cannot be placed at the desired coordinates,
adjust the pelvis éngle within the 5° band and reposition to the
coordinates. After repositioning the H-point, any deviation from the
desired coordinates should be recorded and used to indicate actual

H-point locations.

3.2 Head CG positioning. While maintaining the H-point location,
adjust the Hybrid III upper torso so as to place the head

accelerometer mounting surface level.

3.2.1 Remove the rear skull cap to expose the machined surface of the

head. Place an inclinometer on this surface. The skull surface
should be within .5%° of vertical to maintain a proper head

orientation.

Final Positioning

4,1 Place the dummy feet in contact with the toe pan with the heel
placed at the intersection of the toe pan and floor pan. The driver
right foot should be placed on the undepressed accelerator pedal, with

the heel in contact with the floor pan.

If the feet cannot be placed against the toe pan without causing hip

and head hovement, the knee will have to be positioned first. Press
down on the knees until the underside of knee joint contacts the seat
cushion, ‘or the thighs behind the joint depress the seat cushion.
Place the foot perpendicular to the tibia and allow the lower leg to

pivot at the knee until the heel rests on the floor pan.



4,2 The driver dummy hands are raised from the seat and, without
moving the dummy are placed on the steering wheel. The hands are
placed at the horizontal centerline of the steering wheel with the
thumbs over the wheel rim., The wrists are outside of the steering
wheel plane., Planes described by each upper and lower arm should be

at or near vertical. .

4.3 Prior to conducting the test, the dummy 1s visually checked to
make certain the dummy midsagittal plane is vertical and longitudinal,
the desired head, hip and knee coordinates have been maintained, the
pelvis is laterally horizontal and longitudinally within the pelvis
angle range, and the engineer responsible for the test is satisfied

with the dummy position,



DUMMY IN-VEHICLE

VEHICLE NHTSA NO. R & D

BENCH
X BUCKET
SPLIT BENCH

FRONT SEAT TYPE:

x FIXED

BUCKET SEAT BACK TYPE: )
ADJUSTABLE

POSITIONING DATE: March 21, 1986

POSITION RECORDING SHEET

MFR./MAKE/MODEL: Dodge Omni

ADJUSTER TYPE: x MANUAL
POWER

TECHNICIANS:
1. Dean Carpenter

2. Kevin Watkins

3.
AMBIENT TEMP.: 70° F. TIME: 9:00 AM
RIGHT FRONT DUMMY #61 REAR PASSENGER DUMMY f DNA
1"
HEAD 20 1/4 "HEAD
TARGET* 21 © OTARGET**
KNEE 25 1/2 "KNEE
JOINT 89 OJOINT
APPROX. APPROX.
”H" 12 \ n IlHll
7 N (o] v
POINT ° . POINT
\
AFT AFT »
MIDPOINT MIDPOINT
|
DOOR DOOR '
GLASS 12" GLASS >
HEIGHT*** DNA HEIGHT ___ U ﬁi}
) o
A
LATERAL BAR -
ADJUSTABLE (]~
POINTER ,
PASSENGER
RIGHT FRONT DUMMY 7 61 DUMMY {# DNA

*411 driver dummy dimensions referenced to top of striker bolt and 2ll angles

referenced to vertical.

*%A1]1 passenger dummy dimensions referenced to front seat back latch bolt with
front seat in mid-position and all angles referenced to vertical.
**kNot available due to fixed Polyvinyl Butyl safety glazing.




DUMMY IN-VEHICLE POSITION RECORDING SHEET

DRIVER | PASSENGER
DNA 161
LA
9 3/16"
HW
16 7/16"
cD
20 13/16"
cS
DNA
KDL
5 1/2"
KDR
5 1/8"
DRIVER  |PASSENGER )
DNA 161
7 3/16"
g
3 5/16"
AD
3 1/4"
HD '
5 1/4"




1.
2.
13.
LR
15.
16.
17.
18.
19.
20.
21.
22.
23.
2u,

APPENDIX A
PHOTOGRAPHS

PRE-TEST FRONT VIEW

PRE-TEST LEFT FRONT THREE-QUARTER VIEW
PRE-TEST LEFT SIDE VIEW

PRE-TEST LEFT REAR THREE-QUARTER VIEW
PRE-TEST REAR VIEW

PRE-TEST DUMMY VIEW

POST-TEST FRONT VIEW

POST-TEST LEFT FRONT THREE-QUARTER VIEW
POST-TEST LEFT REAR THREE-QUARTER VIEW
POST-TEST REAR VIEJ

POST-TEST RIGHT REAR VIEW

POST-TEST RIGHT FRONT THREE-QUARTER VIEW
POST-TEST VEHICLE INTERIOR - VIEJ 1
POST-TEST VEHICLE INTERIOR -~ VIEW 2
POST-~TEST VEHICLE INTERIOR - VIEW 3
POST-TEST DUMMY VIEW

POST-TEST FRONT VIEW

POST-TEST LEFT SIDE VIEW

POST-TEST REAR VIEW

POST-TEST RIGHT SIDE VIEW

POST-TEST GLAZING -~ VIEW 1

POST-TEST GLAZING - VIEW 2

POST-TEST GLAZING -~ VIEW 3

POST-TEST GLAZING - VIEW 4
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Figure A4-1. FPRE-TEST FROKT VIEW

Fipure h-2. PRE-TEST LEFT FRONT THREE-QUARTER VIEW
h=2
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Figure h-tt, PRE-TEST LEFT HEAR THREE-QUAKTER VIEW
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Figure A-5, PRE-TEST REAR VIEW

Figure A-b. PRE-TEST DUMHY VIEW
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Figure Ah-7. POST-TEST FRONT VIEW

414 O ) 1
e T Nl g

Bt Wt Bl R R L R
‘I.‘di__m..‘..w.l\m LR S

=l s i

Figure A=8. POST-TEET LEFT FRONT THREE-QUARTER VIEW
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Tigure A-=%9.

POST-TEST

)

LEFT REAR

it
THREE=QUARTER VIEW

Fipure ~-10.

POET-TEST
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Figure A=17. POST-TEST RIGHT REAR VIEW
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Figure A=12. POST-TEST RIGHT FRONT THREE-QUARTER VIEW
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Figure A-13. POST-TEST VEMICLE INTERIOR - VIEW 1

Figure A-1U. POST-TEST VEHICLE INTERIOR - VIEW 2
h=8




Figure A-15., POST-TEST VEHICLE INTERIOR - VIEW 3

Figure A-16. POST-TEST DUMMY VIEW




" Figure A-17. POST-TEST FRONT VIEW

Figure A-18., POST-TEST LEFT SIDE VIEW '
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Figure A-19. POST-TEST REAR VIEW -

Figure A=20. POST-TEST RIGHT SIDE VIEW
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Figure A4-22. FOST-TEST GLARZING - VIEJ 2
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Figure h-24. POST-TEST GLAZING - VIE4 H
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APPENDIX B
DATA PLOT PRESENTATION



Dl1AD A MULLDOJ 1OJJ0 UOIN gavitaooua

1843 1104 440 INKWO

f {BIX] (33SHY  3JUIL
D°0ke  00'0cZ  0B°e0Z  BO'08I ee.emm 8"k} 80'0cl BO'OGT 006°08  B86°09 88 "o 08 "02 050
B At .,‘..t“...w.“ ....r.u.T. 3 ‘ 3 .~ 4a ) gadda, b ghia U O q.mﬂ..,ix:»J fag s S50 M. x ‘._.. ! b Lox n.n.§l
3 0G'6Gh1 & E8°6 ‘BB'hcBE 8BE'TI- = S3MTHA XHH ‘HIH ¢3%03H
A Bh- /BICG /0GYT  4dW = Y3114 0305
. 1483 7704 440 INMD
- 1¢E€a98 * 4300 _

o0 "GiZ-BQOQT -

P RS

@e°Gc

e@°SL @@°egG

eh°@o?



0°0Re

SIAU A NWULLDO3 12JJ0 UD3IN Q3Jitaoouy

LHYJ 17104 340 INWO

. ( 701X3 . [23CH) _ AWIL
QSSNWSQ.aew@a.awmss.sm999nm99ammse.eﬁﬂ,es.o% ss.emsa.ﬁe aa.aw

oo°p

b ﬁ&%fﬁ%é%g%

T
P0°"SL-DD BOT -~

3J

a
9,

|

T
@@ 0SS 00°GC

08 °"SL

14

0G'26L & DL°21 ©QG'296  8TL'BE- = SINTYA XHH ‘NIM 29ADH
0F- /R12G AAGOT 4479 = HILTIA 08938

LHYI 7704 430 INKO

‘ 12¢098 ¢ H3AO_

0D a0l

B-2



OlAD L INUILlugd 13940 UDIN gaJinaooud

1483 1104 440 INKHO

. . . . { 181X3 | : [I3SHY  JWIL
00°0hz 02922 00'08z 00°0B1 00°8d1 00’0k 00°6Z1 @0°G87 - Be'QS 0093  BO'OR  00°07  bO'p
. ' =
| . e
. . . ©
&
. . . . . . . . . . B .l/.,_
- (.-
. . N . [=)

. . . . . . . |- IV
@)}

: _ : . . .

¢ . . (=)

. . . . . . . . . . . . . . . . P L

g

. . . . . ) . - . m

. . . R . . . . . . . R . . . . . . . . . . L)

w

&

.

PS°2EDY & 26°1h1 "6 146 &9B°02- = S3ANTHA XBR “NIK ¢9Z03H :

R Bfh- /212G /BG3T  4dIH = 431114 8038 S

1HHI 7704 440 INV"
. | 126098 ¢ HIA0T e

B=4



LNBL 11538 UY4H H4YNISSHd
LHYJ 71104 440 INWO

(23SH)  ANIL
A

0 88

G ZIEAS

1

. J )
Pl fldlfadhd e

B-5

U

®
T opop

c

c O0°GLT BO°OGT BOB°G

"aoe

8G°C96 & 8I°EE ‘aS'cEl 8120 = S3NTYA XUH *HIKW 29u03H
B%- /B12G /0691 IdW = YILTIA 08p38

" 1HHI 170H 440 INWC

- 12¢09g H3A0710.—

Gb

| J



QA 1 JLAU A J50QUI /it UadiNavwuuy

1HY3 1104 440 INWO

( 101X) (Q3CH)  3NIL
s.avwsa.amﬂga.eawee.uwmes.aﬁen.avmae.ammaa.sﬁﬁ sa.amee.amea.ﬁ¢as.aw

S
(=)

T

- 00°QE- 00 0Oh-
04

3

3

- . B f
go"p 00 0['(8_'30

I

i
0p"0c. 000l
e %1y

1

00 "0E

8B "SGRl & 9P °8IT

‘ 00°'B8a

{
8b9'18-
0%- /91E /ed1

= SINTHA XHKH ‘NIH
4478 = 431114

¢4X33N

68p38

L1Hdd 770d 440 INWO
12¢088 * H3A0T10 _

Do 0%

B-6



SAHINT LMIWITE1dS1IU H4UML 1AJ LHY1Y Ltdgd | iud
1HEJ T170H 440 INWO

{ {B1X] (Q3CHY  JWIL
2°0%z ©9°9¢Z 00'e0z DO'08l 00°08] ©'ORI 90°02) 00°04] 8008 00°0

03°Qr  2°0¢ o

PV AR A AN APt A PTleag Pod oS= SAPl AT e fring ™,

VAN

: BS'TLE 8 BGTLT * DO "LG1 460°0- SANIEA XBH ‘NIH
@h- /91€E /001 3478 = HII4

HadJH

®B09E

1HHJ 170W 440 INWD
12E098 *

HIA0TI0.

B-27



1} 4

{ B1X] {J3SKHY  3JUWIL

00'02z 00°807 b0-0S1 ©0°0d ©b'anl be'dzj 00°04f  00°08  00°08  @0°Gh 80°0Z 00"

. s

=

. . . &

. . f . . . . . . . . Iﬁ“g
: . g,
. . . . . = -0
. S . 5

(<
. . . . e
T
. . . . . - g

T

T

L
@G0l B8 G- RO'GT- 00°S
C Yoo €

. . . 10
e

. : . . . .

[~

=

00’901 ® £9°06¢ * BG°Ce6b 884°RG4- = S3NTHA XBH ‘HIN EVAEL! o
or- /91E /001 4478 = H3ILI14 (ufeuge] =

. 1HHJ 7170d 44D INWD
: 1¢E098 * 43r07110¢

B-7



SIXYH A NOI1HH3IT333H LS3IHI HIGNISSHJ
LHYJ 17104 440 INKWO

arxy {J3SK)  3HIL

4
10°gh 00°GcC ©@0°00Z 0@°BSI 00°0S] 0Q°ORI @O°eCT 00°0al 8308

00°09

00°@y G082 6o’

0

T

0O °"GL-DOB 00T -

18-

3

- - -‘1
0,0 M Afus S

@
[

00°0G 08 °GC

1

00°GL

067496

¢ Ch'E

‘@6°Lwar  &B8%'9I1- = SINTBA XBH ‘NIH
0¥- /636 /80€ 3418 = 431114

¢3ALST

@8p38

Ld43 1704 440 1V
12E098 H3A0ud

0D "GOT

B-10



SIXH Z NOT1YY3T3338 1S3HI YIINISSHd
14683 171704 440 INKO

( {@1X) ) L £23SM) ATl
%°0hz_ 00°02z 00°00z 00°08] 00°08] DO'0h 00°0Z1 00°GC)  ©0°@8  00°03  00°0p  00°07  10°D

: -

]
[y
)
2
(o
@

)
N
a
@
e

|
c

00°S

T

06 05

T
00 °62

BG GGR1 @ Lh°9 ' 047086 ®58°6- = S3NTEA XUH ‘NI ¢3Z153
BR- /6%6 /08E 4418 = 431714 @s6s8

1BH3 7708 440 1t

- 12€898 * 434071704

(¥

Gb°"gOoY




INHLINS3Y 1S3HI YIINISSHA
1443 1104 440 INKO

a1xa 13CH]  3UIL
8°@h¢  00°9ZZ 00°08Z ©00°BI @O0 & BO'ORI 00'0z] 007067 00792 OO  080°07  bO'p_
fziéiii%}%}%?iz%i \z;i}ég%é,;%;%w
a
[~
N
Yy
:
T
ad
g
=
L en
G~
-
¢
. L Ch
T
N
(=]
N
.
’ 9
&
u
3
=
- s
. B8°GROT 9 96°81 1l 72 §91°0 S3NHA XUK ‘HIK ¢9d153 It
- G- /606 /BOE 3418 = ¥31114 a8esa =

lHBJ 1704 J40 IH
12€098 ¢ 43A07171D4

r-12



3%

2

6871 33404 HNW34 1437 HIGNISSHd
1863 1108 440 INWO

( {BIX) {J3SHY. 3JRIL
00°05] ©b'aR] 00°0Z) 00" 04T  00°08

80°08  00°Cy  90°0Z

i

T

'B%ZB-O;{@B ‘@e- BQ°0OR-

1§

Ge"p Qo E’(Ig-_”@@

T
Y JIM\ @1

@((D 'lb?

00 e

‘BG°9ZBC  e8R°CHZ- = SANTYA XBH ‘NIH
Bh- /h12G /BG9T  idWM = HILTIA

2 EN
6e638
14HJ 77DH 44D IRK

125098 * 43407108

BG"0O%

13



3'0h

4

00027

09007

20" DS 1

$87 33404 HNW34 LHIIH H3I9NISSHd
LHE 77104 440 INWO

(
00°'881

arxy

0" k]

00" 02]

[33CEK)

UL
00 *00]

00 “08

00°03

00°0F  00°0Z

(JuyU

1

Qc- PO°EE- BG4 Oh-

3

|

I

00 "0t

|

T

@0 "oE

. ‘AT. Mg
go°'p 00 @EIS']Jm

‘ae
B1X0

?

06286

@ 197101

‘E6°TRAT

aph'62l-

0%- /R1cG /0691

= SINTBA XUH ‘NIH
3474 = {31114

EDEL
68p38

- LH43 1704 440 INK
12¢@38 * #3A07108

Do "OF



30 0hc

SIXH X

NOIL1BH3AT3II8 ALTABYI 40 Y3IINID FTITHIA
1483 11704 440 INKO

21x2 (23SHY  JHIL

L
00°02z ©0'00z ee'osy ©0'edl bo'oml ©e'0zl eevegl 000 ©e'83  DO'CF 00707  bo'p
. . . . s
=
. . . (=]
)
. . . . . o
. . gm
. B ,m
. . . . g5
Db A s A XN AAA D e b, 4-»@(&..:#?)})15\ Ao ¢<F1ftuh~k§=~w_w g A LB p A i mgon yan naed B a— LD..r
S
. SN
(O]
&
s
. . ©
&
. o]
e
e
=
M
B0°BEG] & GE°Q Q0P8 8GB G- = SINTHA XBH ‘NIH T9X924A s
N o%- /91E /0081 4418 = 431714 @c088 e
‘ 1HY3 7104 440 IN

12£0883 HIA0TIDY



8 0t

Z 00072

SIXH A NOILHY3T333W ALTAWHY 40 H3ILN3ID IFTIIHIA
1HYJ T110H 440 IHHO

( 1BIX] L [2IEHY  3nIL
00°902 90681 00°01 0bGh] 60°07; 00°0G] 90°62  00°03  00°Gy 0007

op*

S AR

i

AAL ~al St 0 K0

1

%GJJU?- 00°0S- OG 0OR-

]
NOER

Il

Babek SV eV

yvvy } & A4

eV ab amdadid P V"R O it bk L g VRS a0 g v g 41{2\‘\‘\1}4‘? L4

AR, AA AAR Lo AAAALAMADL A Analaad

N " Qe
CER

@m'l\]ﬁ 0a°0c

00 @8

00°'9LET @ DO'R ‘ BG6GB 8l6"11- = §3NTBA XBH ‘NIM T9AITA

oh- /91E /001 4478 = H3IL14 6803L
. 1HB3 17DH 44D IN
12£098 ¢ 43A0T0W

bo "08

n-16



SIXH Z NOTLBY3T3338 ALTIABHY 40 HILN3T I1ITH3A
LHY3 1104 440 INWO

. . . . ( 141X) . O E338HY O 3L
10°8bz  00°0cz 007007 00°BG] 00°03] 04'Ob] 00°621 00'07 0D @0°03 000 ©0'ez  00°p

1

I

R R C NI

R-17

:;s&sz;ef:sif%epﬁfchkfsﬁéeicfz(!z(Cd?ﬁaaﬁﬁxdf??él#&lhﬁ%ﬁtﬂﬁ&;b;2)» e MMesrciNehegr o fa g g

1) -‘ﬁ JJ— S A BB A syl i
L1V
2
[~
o
S
. o
=
. .00
e
(=]
[~
]
) 0B°LiRe @ 8E6°Q ‘60299 &@BLRI- = SINTHA XHH “‘NIN 192934 ©
. @8%- /81 /001 44719 = 431714 08038 =

LH43 7704 440 INK
12£098 * H3A01108




INGLITINS3IY ALTABYY 40 HILIN3II 313IH3A
1HYJ T10H 440 INKO

. . . . ( {BIX] | L LIISHY  3NDL
@'drc  B0B°0IZ 00°0BZ BO°08I ee.swﬁ BB 4Rl e0°0CI 00°BEI %8°08  00'03  00"OR 00°07 awmm@

Mo I wdrLdia 3o

Nog?® DA T 2 PO

R T T A T™ Y i g
. . . R . : . : . .

.. e e e e e e e e e e e e . e lmm

* C]

=]

-2

=

@

) L O)

<

: =)

(S

. -~

&

* S

<

S

BS'193 & 9181 ‘pB'gcc ac0’o = G3NTYA XBH ‘NIH 19430 o

. gh- /81E /001 4478 = {31114 : ®8638 =

1HHI 7708 44D INK
- - - 126098 ¢ g3a0moy”

B-18



30" 0R2

3357930 3JLHY 0" 37JTHIA
14H3 1104 440 INKO

aixl (J3SHY  3JHIL

£

00°622 ©60°007 00°081 00°e81 0°0KI 007071 00°48] 000  00°03  D0'0F  00°07 Do’
s | 280\ 0enht u%"?\r\.()(!&r - —

T .

r\‘l
. . . . .qv( '}a})}(\/\\ _._< . . . .
BSRTO) ¢ hO°90¢ "B5TLB8T @ /1°9G- = SANHA XU ‘HIK TAX92A

N o%h- /918 /0681 4478 = ¥31114 28058

1882 1104 440 IN
[2cesg ¢ 43A07710Y

09 "SL-DO 06T -

@@ " 05 -

00 'GT-

0 "Sc

@0 " 05
e

00 'S4

QR aet

T3IA HEAMN9ONY

21X

B-19



J35/330 3J1BY H3ILId 3JTIIH3A
1443 110H 440 INKO

. . . . [ {RIX] . L EI3ICHY  3NIL
0'0Fg_ 0002z 00°00z D004l 007081 @b'4h] @0°0zf 00°00]  80°0E  ©0°03  @0°0p 0007 00D
i . . e
&
. : ©
=4
.o e . I/.-
. . . a
=
. e
. . 1.%“..
| &3
. . <
o
o
M\.JN
2
LMD
@
e
-da.
. “mv[
®
N
a
=
) e
BG°EEST @ Lb°E6 ‘DO°83B §]€£°G8- = S3NTBA XBH ‘HIM TAAS3A =
. 0r- /81E /001 1478 = H31114 08098 S

L16BD 10 430 INF
12098 * 43507110H

R-20



(
10°0kz  00'02Z ©0°00Z 00°DS] 00’0

335/330 318H ABA 3TITHIA
1863 17108 440 INWO

2]

1 0a°0n

[J3CH)  3JWIL

00°92] ©00'eqi  ©0°0p

0008

00"

00°6Z7  00°p

A AP A A R N g gt

{

I

‘G- 00°CL-DB 0BT -
oy “

il

T
A

3130“]@' f

e

-

s

1

]

05 °606

& BGD%

* 45°bo6al

§c6°LG-
0%- /81E /001

= SANTHA XUH *NIH
34718 = 431114

TAZ33A
0EBSS

LY43 71704 430 IHN

1266398 *

H3A0M0u

- - ] -
Op"UdI 0@ °GL 61[@ %xjmu S (338&



SIHIWI 1N3WITIBTI4SIA NOISNILSNS LWOHL 1437 31J1H3A
LHYI 1104 440 THHO

{ 101X) [13SH]  3HIL
"a.euwes.emwao.sere.smmee.e_en.evmee.emmas.esm aa.emse.amsa.ﬁ¢

009z 00°D .
.
. . . . s
. . =
. . . B . . . . . B ]mh.u
° ° ° ° (O]
. . . (-]
. . . . . . . .I_‘.CU
. a—
3
B
. .2
.m
p“. A e i Mt e paad o IRtsa A &
wz«\ q& AL BUARA R AN e AR A 7.C€- V] » -
Pt Ml A 08 e M Aottt Py . =8
®
[~
-
. (=)
* e
. . iy
o
(S
=
- 06°858 & L0°'] ‘ 40°BES &0 '0- = SANTBA XHH ‘NIH 107148 &
. 0%- /81€ /e01 4418 = H3{71d 08b98
LHYD 110H 340 TN
) 1eceag B3A0710Y

B-22



8 0h

SIHINI IN3WIIYI4SIO NOISNIJSNS LNOY4 LHIIY I1IIH3A
14U0 1704 440 INWO

e QU e L f3sW L o
g 00707z 00780z DO'0§1 00°03] 0D'Uh 00'0Zf 00°04]  e0°T3 0003  00°0F 0007

B°p
=
: : : . . . o
. . . . o l.ﬁ“.v
, . : o
2
. . . .I?.*U
: : . —
)
‘ . . &
, D
: . : |2
T — M\J#waaacg?ﬁg¢sf\J%sa;%\fhwény%gaxxp@h&{Pyxﬁfzrnymfgaf:xaziaxpln
M g W y, e
Ve rvdodior By ﬁ . . : . . . . =
®
&
IMC
. (=]
(]
e
o
=
=
00'L9%T & £h'D ‘BG°QICT  aBh'0- = §3NYA XBH ‘NIH 10445 =
m Bh- /91E  /00) 1478 = Y3114 B8 3k

1483 7704 44D INW

12€633 * H3A0TI0H

R-73



S3HINT IN3IWIJHT4SIA NOISNILSNS HH3IY 1437 ITITHIA
1483 1704 440 INHO

| ( 101X) (23SHY ~ TMIL | |
30 "BR2 ss.amw ss.e@m ea.awu 9@.&@ ea.ev_ﬁ ea.ew_ﬁ aa.aaz ae.ﬁw sa.a_m ae.e_v es.s_w

bO "0

GO "k~

1
eQ’'c- 00 "E-

3o¥dsia

N
=]
O]

A BSORIC & E1°G ‘00'G58  881°p- = S3MIMA XBR ‘NI 107188
. @h- /91¢ /do1 3418 = H3.1714 gees”
1HY] 704 440 1N _

12£098 H3A07DH

0R U o4



SIHINL LN3W33B1dS10 NOISN3LSNS HH3Y 1HIIY IT1JIHIA
1443 1104 440 INWO

| 81x] (1350 ML L
00°0hz  00°62Z  00'00F 8.5 00 0d] " Do -ony 00021 007607  ©00°GE 00783 DBO'DF  00'07  DO°p

i
e0°E

f.f . . . ? -
:?EL%?EE{J f: .?éwﬁ_‘??.x’_q:%}; T WAL N Y > R..yw n bbﬁh‘ bftr. L TV Il 1 | ?_- mpzz.\_ e
Y u ¥ 1) A 1&«1@%- f\_c:c,{ Mf R q IR IS0 A0 I G MM A (Rt AN (Y A '
. G8°RES ¢ LE°@ 'BA°6RRT  @0B°C- = S3NTHA XUK “HIH 104HS
. of- /91¢ /0801 1418 = 431714 @agpen

- © LHHI 7108 440 TMe-.
) [¢Epag ¢ H3A077DY

20°7T.- BR'c- ©0G°6E- (CO'h-

LN3KR33Yds1ia

a@’ b
K1J

C

82 "1

0], B

@e°F



10°0h

mm:u_: IM3IN3B 14510 HIONITAT L1437 LYHD 1104 -
LHYJ T10H 440 INWO

¢
. cane arxa . o IASHT - 3HIL
. 080°02Z 007002 00°D8] 0 ol ©4°@k] 00°0T1 ©0°0T 0003 @003 00'0k 000z 00D
Lo
=
o
=
. -1
=
o
0
—
rm
2
-2
ES
s
. -
®
(=)
fs?%t%ikggié?ggtggs I.L
=
00°698 & LB°L1 ‘ap°pe 8L1'0- = SaANTYA XUH “NIH 10434 =
- B%- /91 /001 34713 = 431114 08b3° =

LHHI 1108 430 IHk

12€098

H3A0T10Y

N



98 "ok

QLAD A IMULLO0dUID 1D0JJU ALLOOOJ JU UIliNdg 4uug [ R VR

1483 11704 440 INKHO

arxl (23CHY  UIL
Z 80°327 00°047 00°08] 00-ad] DO'OR] ©0°07) ©0'40] 00°73  00°83  00'0F

90°07

D3’

=

@G " 0B~

I

00 “09 -

A

p—ron SR TR ..:;zibiek?v.\&%m r‘ ;.?S a_ _??__E »:.k?{é__d}.bn: LL .rl.
g%%«ﬂ?ﬂi vy 15,(1.. AR A rywh ey naadce W

e o

e etk

e Qe

60°c6S o B2°d ' 0G°GE] 9 1h"6C- = SANTHA XUH ‘HIN

G Bk- /81¢ /001 4418 = 431714

L 126099 *

29X93A
@sma8

1HY] 7704 440 IHv~

HIADT .

bQ *0o

B-28



B0

SIXY A NOILHY3IN3IOH ALIAHYS 40 YILNIJ LH8I 770
1HE3 1108 440 INHO

. . C (01X) . e
00°02Z 00740z 00§l 00°031 Ob'GRf 00°8Z) 00°04f  00°G3 00°83 Ob'Qh  00'0F  00°p
. . . S
=
. . (=]
C . . T . "
: bt
=
. . . s OO
,m
' L
e
. . . . =5
i) r : __- h\_.:}_ Scwercedn ML 1 a a3 b :L..:_W_LF» R___ 4. &
-EGAN ﬁu:qdf—“— ‘d!i ! SR A S B A —J—-I.l < -
. . . : )
S
. -1V
o]
. . M
e
] @
b
|- O}
s
[©)]
[~
; &
. 00°'8/8 @ £9°§ ‘BO'BEL aBL'L- = §3NT8A XBH ‘NIK 29A93N =
- oh- /91E /001 4478 = H3I11d @SSP e

1483 717DY 44D INW....

126088 * H3A0T0H




SIXH Z NOILHH3N333H ALTABHS 40 H3LIN3J LHYI 7104

LHYJ 1104 440 INWO

. Q. . [3SH) MLl .
0'0%2_ 00°07z 00'00z 00'bg) 00’04l 0Q'0n]  00°6] 00°0 0O 0003 60  00°0z  00°p
. . . . =
o
. . . ©
. . . . . . . . . . . . . .I-Q-U
(5]
o
. (5]
. . . ..I—n_M
: “5
5
B ,m
1
2
| | 5
L Ny A AT s d Y ad IR s g At Py r;zl?r,wtrm-lr et AL U Lo n AN r,—r .__- ~=_.v=r... [ 10 T VU Y E:_L_r r-?ln
WLy o YAWIY Aw-:a:csf :;ﬁ—.’-&; ARYy L (L ~a~ﬂ. v k co
: =
[TV
e
[~}
(5]
. T-M
e
(=)
ey
&
* (]
[~
- 2
. 867489 & L9'8 ‘60°819 96°9- = SINTBA XHW ‘NIH 297934 e
" 0¥- /91E /807 44718 = H31T14 @apan “

LHED 110 440 INbew
1¢E0398

H3407710H

B-30



INELTINS3H ALTABHS 40 Y3LIN3TJ 1HHD 1704
-1HYD 1104 440 INKWO

BIX] {J3SH1  3HIL

(
3°0kc  00°0cC  B0°edC  bB08] ee.emm 0y Rl 0B°02[ 0B"0d] 00°@8 @0°G3 ©0B@R 00°BC ep°

T

00°8

T

@ AT

1

T

08 97 W PO R PR

T

7
Q@ ee 00°0G

T

0L

8568l

€ 99°6¢

‘BG°L9C i01°'0 SANTHA XBH ‘HIM ¢ 34934
Gh- /SIE /001 1478 = H31714 . 0305k

1483 70H 44D INMHL .
[CEB98 ¢ 43407108

ba-"@ag

B-31



Jd5/U4U dlbd HJalld 1dd8J | iud

1HYI 1104 440 INKWO

gix] {J3SK)  3NHIL

€ . .
0'0%z  00°0zz 00700z @0°Dg] 00°05] 04°0h] 00°07] 0e'0qi  08°B5 00703  00°0F 000z 08D

i

Ll
- "GL-DB 00T -
NETTR

1

1 i

R EE

|

Ty

’ 05°165 & 90°hh ‘06569 @l8'0s- = SINTBA XHH *MIH CALDIA
. B%- /91E /@01 44718 = 431114 05b38
- LEH3 1704 440 INV

. - 126098 *  H34071Le

3

P S W

‘P8
&r9ad

_PG

410]
L

@b @01 0@°GL



APPENDIX C
DUMMY CERTIFICATION

C-1



N

TRANSPORTATION RESEARCH CENTER OF OHIO

HEAD DROF TEST

HYERID III 12-HAR-86
NHTSA ROLL 61C16HI : HY3 SNé&1 HEAD LFEOF CAL 16
| ! | !
] TEST FARAMETER | SFECIFICATION I TEST RESULTS !
! | | l
I TEMFERATURE 1 66 - 78 NEGREES | 70.00 DIEGREES |
| { | !
IRELATIVL HUMILITY i 102 - 70% ! 48.00 %4 |
! i | ]
IPEAK RESULTANT ACCELERATIONI 225 - 275 6 I 264.90 6 |
! | ! ]
{FEAK LATERAL ACCELERATION | 15 G MAX } 3.99 6 1
! ! | I
1IS ACCELERATION CURVE I ] !
FUNIMODALT | YES | YES }

pUMMY COMFONENT MEETS SFECIFICATIONS

TECHNICIAN-Q%#--X_




TRANSFORTATION RESEARCH CENTER OF OHIO

NECK FLEXION TEST

HYBRID III
3 AXIS NECK TRANSDUCER 12-HAR-86
NHTSA ROLL  61C16NF1 ' HYZ SNé1 CAL16 NECK FLEXION
| ! ! [
! TEST FARAMETER | SFECIFICATION | TEST RESULTS !
| ! ! |
I TEMFERATURE | 66 - 78 DEGREES |  70.00 DEGREES !
| [ | [
IRELATIVE HUMIDITY | 10% - 70% I 48.00 X 1
[ | [ I
IIMFACT VELOCITY | 22.53 - 22.57 FFSI 22,97 fFS I
! I 10 MS | 22.50 - 27,50 6 |  23.19 G [
I PENDULUM ~  mmememm o e e e e e e e e e e
! | 20 M5 | 17.40 - 22,60 G |  21.24 G N
| DECELERATIDN = === s e e e o oo e e e e e e
! I 30 M5 | 12,50 - 18,50 G |  15.79 G |
! [ ( !
INAXIMUN FENDULUM G | 29 G MAX | 27.96 G 1
IDECELERATION-TIME CURVE | o ' l
IDECAY TIME TO S G ! 34 - 46 MS I 44,38 MS |
I DI FLANE I MAX | 47 - 79 DEGREES |  65.69 DEGREES %X |
i e r et —————
I ROTATION | TIME | 54 - 44 MS I 62.63 MS |
! | WAX | 70 - 90 FT.LES 1  71.14 FT.LES I
| MOMENT ARQUT mee e e e e e e e e e e e
! "1 TIHE | 46 - 56 MS I 56,50 MS XX |
| OCCIFITAL  mmmm e e e e e e e
! | MIN  1-22.2/-14,0 FT.LES | -13.02 FT.LES %% |
| CONDYLES e e
i b TIHE I 12 - 16 HS I 14,63 MS
IROTATION ANGLE-TINE CURVE | | |
IDECAY TIME TO ZERO l 109 - 119 NS 1 120,75 MS XX |
IFOSITIVE MOMENT-TIME CURVE | I |
IDECAY TIME TO ZERO | 95 - 105 MS 1 105,13 MS XX |

¥xx TEST DOES qOT MEET SFECIFICATIONS %%xX

TECHNICIAN. a?tﬁ_Jfa_fgézéﬁxa _________



TRANSFORTATION RESEARCH CENTER OF OHIO
NECK EXTENSION TESTY

HYRRID IIT

3 AXIS NECK TRANSDUCER 12-HAR-86
NHTSA ROLL  61C16NE? ' HY3 SMé1 CAL16 NECK EXTENSION -
! | ! !
! TEST FARAMETER |  SPECIFICATION |  TEST RESULTS |
[ l i I
| TEMFERATURE | &6 - 78 DEGREES | 71,00 DEGREES |
| | | !
IRELATIVE HUMIDITY | 10% - 70% | 48,00 X [
| | | |
| INFACT VELOCITY | 19,50 - 19.90 FPS | 19.61 FFS i
[ | 10 MS | 17.20 - 21,20 G | 19.31 G |
I FENDULUM = meem e e e e e e e e e e e
! | 20 S | 14,00 -~ 19,00 G | 18.34 G [
| DECELERATION = === mmm e oo e e e e e e e e
| I 30 S | 11,00 - 16.00 G | 14,14 G [
| | I !
IMAXIMUM FENDULUM G I 22 6 MAX |  20.81 B |
IDECELERATION-TIME CURVE | I |
IRECAY TIME TO S G i 38 - 50 MS | 43.63 MS |
I D FLANE I MAX 1 94 - 106 DEGREES |  85.95 DEGREES XX |
I e e ——————————
I ROTATION b TIME | 72 - 82 MS | 74.00 MS !
I MAX  111.75 - 17,75 FT.LEl 13,55 FT.LES |

MOMENT AROUT = mmmm e o e e e e e e e e
©1 TIME 12 - 18 MS | 15,00 MS !

i
|
[
I OCCIFITAL e e e e e e e e
(
| CONDYLES T et L
|

IRDTATION ANGLE-TIME CURVE | 1 !
IBECAY TIME TO ZERO | 151 - 167 MS I 157.88 MS |

INEGATIVE HOMENT-TIME CURVE | ] |
IDECAY TIME TO ZERO ] 120 - 144 MS I 134.50 MS !

X% TEST DOES NOT MEET SFECIFICATIONS %xx

TECHNICIAN q?jﬁ_£Z€ A lbD



n—

TRANSFORTATION RESEARCH CENTER OF OHIO
THORAX IMFACT TEST

HYRRID' III 12-KHAR-Bé

NHTSA ROLL 61C16THI1 HY3 SN&61 CAL 16 H.S.THORAX 01

! !
| I HIGH SFEED TEST |
! {
| |

TEST FARAMETULR | SFECIFICATION TEST RESULTS
i ! | !
ITEMFERATURE | 66 - 7B DEGREES | 70.00 DEGREES |
! I ! |
IRELATIVE HUMIDITY ! 1042 - 70% ! 48.00 % |
| I | |
! | | |
FFENDULUM VELOCITY I 21.78-22.22 FT/SEC! 22,06 FT/SEC 1
i ] | !
! [ | |
IDEFLECTION AT 25 MSEC ! 2.51 - 2,75 INCHESI 2.B811 INCHES % |

e - - ———— —————— —- —— — ———— - - G - A= S = e B g e e G = R G G G S S e W G S GP AD @ D @ S0 S G G e

IRESIST)VE FORCE AT 19 MSEC | 1186 - 1298 FOUNDS! 1192.8 FOUNDS |

%% TEST DDzzyyoT MEET SFECIFICATIONS %Xx

TECHNICIAN_{Z aﬁ-.@ﬁ-% _________



TRANSFORTATION RESEARCH CENTER OF DHIO

KNEE IMPACT TEST

HYERID III 13-HAK-B4
LEFT KNEE .
NHTSA ROLL  61C16LK1 HY3 SNé1 L.KNEE 11LE CAL 16
! | | !
i TEST FARAHMETER | SFECIFICATION | TEST RESULTS !
[ | l r
I TEMFERATURE | 66 - 78 DEGREES 1 70,00 DEGREES !
[ [ | '
IRELATIVE HUMIDITY ! 107 - 70% I 54.00 % |
i n | !
IFRORE VELOCITY | 6.83 - 6.96 FT/SEC! 6.84 FT/SEC !
[ | [ [
IFEAK KNEE IMPACT FORCE I 1000 - 1560 LRS.! 1174.46 LBS, |
u ! I !
IFROEE WEIGHT I 11.0 LBES, ! |

- - o O > o S - = - — — —— —— - - - = . 0 B® A e S e = = G S e Gt gt s P g o G G e e =

DUMMY COMFONENT MEETS SFECIFICATIONS

TECHNICIAN-&Z&i?jf__sfzjéz:§ézl _________

c-6



TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMFACT TEST

HYRRID II1 13-MAR-B6
RIGHT KNEE
NHTSA ROLL 61C16RKN1 ' HY3 SN61 R.KNEE 11LR CAL 14
! | ! I
f TEST FARAMETER I SPECIFICATION I TEST RESULTS {
| | i i
I TEMPERATURE I 66 - 78 DLEGREES | 70.00 DEGREES i
! ! ! }
IRELATIVE HUMILDITY 1 1074 - 70% ] 54.00 % i
| ! ! l
IFROBE VELOCITY 1 6,83 - 6.96 FT/SECH 6.96 FT/SEC I
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] |
IFEAK KNLE IMFACT FORCE I 1000 - 1560 LES.! 1447.69 LRS, |
| | ! !
IFRORE WEIGHT ! }

DUMHY COMPONENT MEETS SFECIFICATIONS
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