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SECTION 1.0

PURPOSE AND TEST SUMMARY

This test was conducted as research in support of reducing heavy truck

aggressiveness. This test was conducted on December 10, 1992.

The stationary vehicle, a 1987 Ford Taurus 4-door sedan, was equipped
with a 3.0 liter, 6-cylinder, transverse gasoline engine and a 4-speed
automatic transmission. The test weight of the vehicle was 1598 kg. The
vehicle was instrumented with eight (8) longitudinal axis accelerometers,
one (1) lateral axis accelerometer, one (1) vertical axis accelerometer and
two (2) seat belt force load cells. One (1) Part 572E dummy was seated in
the left front outboard seating position according to the dummy placement
procedure specified in Appendix B and Optional Appendix C of Laboratory
Procedure TP-~208-08. The dummy was instrumented in the head, chest, and
pelvis with longitudinal, lateral, and vertical accelerometers. The dummy
was also instrumented with a 6-axis neck load cell, two (2) femur load

cells, and a chest deflection potentiometer.

The stationary vehicle was impacted in the left front at 20 degrees by
a moving heavy truck at 75.0 kph. The intended impact engagement was the

left front corner of the car with the left front corner of the truck.

The moving heavy truck’s test weight was 12134 kg. The truck was
equipped with a lowered flat bumper of 60 psi energy absorbing honeycomb.
The truck was instrumented with two (2) longitudinal and vertical axis

accelerometers and one (1) vertical axis accelerometer.

The dummy‘s head injury criterion, HIC, was 979 (See TEST ANOMALIES).
The dummy’s chest deceleration with 3 milliseconds minimum duration was 45.2
g. The dummy’s maximum left and right femur forces were 2577 N and 7692 N

(See TEST ANOMALIES), respectively.

The vehicle, dummy, and heavy truck data were multiplexed and recorded
on a l4-channel analog tape deck. The analog data was digitally sampled at
8000 samples per second. The data was digitally filtered as per SAE J211
oCcT8s8.
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The test was filmed by one (1) real-time panning motion picture camera

and five (5) high-speed motion picture cameras operating at approximately

500 frames per second.

Section 2.0 contains the wvehicle, dummy, truck, and test data.
Appendix A contains the pre- and post-test still photographs. Appendix B
contains the final test data plots. BAppendix C contains miscellaneous test

information.

1-2



SECTION 2.0

VEHICLE, DUMMY, TRUCK AND TEST DATA



TEST ANOMALIES

The driver head X-axis acceleration, HEDXGl, recorded an anomalous

spike at 90 milliseconds.

The driver head resultant acceleration, HEDRG1l, velocity, HEDXV1, and

HIC calculations were affected by the above anomaly.

The driver neck Y-axis force, NEKYF1l, recorded an anomalous spike at

237 milliseconds.

The driver neck Zz-axis force, NEKZFl, recorded anomalous spikes at 207

and 237 milliseconds.

The driver neck resultant force calculation, NEKRF1l, was affected by

the above anomalies.

The driver chest deflection, CSTXD1l, recorded an anomalous spike at 237

milliseconds.

The driver pelvis X-axis acceleration, PEVXGl, recorded an anomalous

spike at 237 milliseconds.

The driver pelvis Y-axis acceleration, PEVYGl, recorded an anomalous

spike at 237 milliseconds.

The driver pelvis Z~axis acceleration, PEVZGl, recorded an anomalous

spike at 237 milliseconds.

The driver pelvis resultant acceleration, PEVGR1, and the driver pelvis

velocity; PEVXV1, PEVYV1l, and PEVZIV1l; calculations were affected by the

above anomalies.

The driver left femur force, LFMFl, recorded anomalous spikes at 206

and 237 milliseconds.

The driver right femur force, RFMF1l, recorded anomalous spikes at 206

and 237 milliseconds.
2-2



‘ TABLE 1 CRASH TEST SUMMARY

TEST TYPE: Heavy Truck into Stationary Vehicle

TEST DATE: 12/10/92 TEST TIME: 1352 AMBIENT TEMP. (°C): 2
VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1987/Ford/Taurus/4-door sedan
VEHICLE TEST WEIGHT (KG): 1598

IMPACT ANGLE (DEG)*: 20

IMPACT VELOCITY (KPH)**: PRIMARY = 75.0 SECONDARY = 75.0
b MAXIMUM STATIC CRUSH (MM): 501

DUMMY 2 Driver #048

TYPE: Part 572E

LOCATION: Left front

RESTRAINT: 3-point unibelt
‘ NUMBER OF DATA CHANNELS: 35

NUMBER OF CAMERAS: HIGH-SPEED 5 REAL-TIME 1
,
>
. *With respect to tow track centerline.

**Speed trap measurement (* .08 kph accuracy)
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VEHICLE MANUFACTURER:

MAKE /MODEL:

BODY STYLE: 4-

COLOR:

ENGINE DATA:

TRANSMISSION

Ford/Taurus VIN: 1FABPS53U7HG145299
door sedan MODEL YEAR: 1987
Silver
TYPE: transverse CYLINDERS: 6 DISPLACEMENT:
DATA: _4 SPEED, ___MANUAL, _X AUTOMATIC, _X FWD,

DATE VEHICLE RE

TABLE

2 TEST VEHICLE INFORMATION

CEIVED: 11/24/92

DEALER’S NAME AND ADDRESS:

ACCESSORIES:

POWER STEERING
POWER BRAKES
POWER SEATS
POWER WINDOWS
TINTED GLASS

RADIO
CLOCK
OTHER

REMARKS:

Yes
Yes
Yes
Yes
Yes
No
Yes
None

NA

Ford Motor Company

ODOMETER READING

AUTOMATIC TRANSMISSIO
AUTOMATIC SPEED CONTR
TILTING STEERING WHEE

N
OL
L

RWD,

NA

TELESCOPING STEERING WHEEL

AIR CONDITIONING
ANTI-SKID BRAKE
REAR WINDOW DEFROSTER

l. IS THE VEHICLE STOCK THROUGHOUT? Yes

2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY?
3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? No

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

CERTIFICATION DATA FROM VEHICLE’S LABEL:

VEHICLE MANUFACTURED BY:

DATE OF MANUFACTURE: 12/86

GVWR:

GAWR:

4595 LBS

FRONT:

2507 LBS.,

Ford Motor Company

VIN: 1FABPS53U7HG145299

REAR:

2133 LBS.

2-4

No

3.0 liters

Yes
Yes
Yes
No

Yes

Yes

4WD



TABLE 2 TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Dean, Quasar, P205/70R1l4

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 35 PSI
REAR: 35 PSI

SPARE TIRE (MFR., LINE, SI2E): Firestone, Temp, 135/80D14

TYPE OF SEATS: FRONT: Spilt bench
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually adjustable
MAXIMUM WIDTH: 1800 MILLIMETERS

WHEELBASE: 2692 MILLIMETERS

LOCATION OF LABEL STATING TIRE & CAPACITY DATA:

The label was located on the passenger’s side C-pillar.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P205/70R14

RECOMMENDED COLD TIRE PRESSURE: FRONT: 35 PSI; REAR: 35 PSI
DESIGNATED SEATING CAPACITY: _2 FRONT _3 REAR _5 TOTAL
VEHICLE CAPACITY WEIGHT: 900 LBS.

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN MILLIMETERS):

DELIVERED ATTITUDE: LF 692; RF 697; LR 629; RR
PRE-TEST ATTITUDE: LF 683; RF 698; LR 603; RR
POST-TEST ATTITUDE: LF NA; RF 676; LR 527; RR

629

613

€83



TABLE 2 TEST VEHICLE INFORMATION CONT'D

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

RIGHT FRONT 447
LEFT FRONT 463
TOTAL FRONT WEIGHT S10
TOTAL REAR WEIGHT 527

TOTAL DELIVERED WEIGHT 1437

TARGET TEST WEIGHT 1581

WEIGHT OF TEST VEHICLE:

RIGHT FRONT 459
LEFT FRONT 505
TOTAL FRONT WEIGHT 964
TOTAL REAR WEIGHT 634
TOTAL TEST WEIGHT 1598

KG

KG

KG

KG

KG

KG

KG

KG

KG

KG

KG

RIGHT REAR 279 KG
LEFT REAR 248 XG
(63.3% OF TOTAL VEHICLE WEIGHT)

(36.7% OF TOTAL VEHICLE WEIGHT)

RIGHT REAR 317 KG
LEFT REAR 317 KG
(60.3% OF TOTAL VEHICLE WEIGHT)

(39.7% OF TOTAL VEHICLE WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: None

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG = 1067 MILLIMETERS REARWARD OF FRONT WHEEL CENTERLINE

*The vehicle was not weighed as delivered.
**The target test weight was established during Test 920507.
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TABLE 3 TRUCK INFORMATION

WEIGHT DISTRIBUTION

FRONT: 2726 KG

REAR: 9408 KG

AXLE SPACING
FRONT: 3835 MM

REAR: 1308 MM

DISTANCE OF C.G. BEHIND FRONT AXLE: 3481 MM

BUMPER DESCRIPTION: Mcdified, lowered, flat bumper with a 60 psi aluminum
honeycomb face.

STEEL ALUMINUM
BACKING HONEYCOMB
PLATE FACE

[l< 2490
507
TRUCK BUMPER — n

24 —

150 CAR BUMPER 785

—

l< 1625 ) T ;

218 SEO
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TABLE 4 POST-IMPACT DATA

TEST NUMBER: 921210

TEST DATE: 12/10/92 TEST TIME: 1352
TEST TYPE: Heavy Truck into Stationary Vehicle IMPACT ANGLE: 20
AMBIENT TEMPERATURE AT IMPACT AREA: 2° C

TEMPERATURE IN OCCUPANT COMPARTMENT: 21° C

IMPACT VELOCITY: PRIMARY = 75.0 KPH
SECONDARY 75.0 KPH

(SPECIFIED RANGE = 79.7 TO 81.3 KPH})
DISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP = 660 MM
EXITING VELOCITY TRAP = 51 MM

TEST VEHICLE STATIC CRUSH (ALL MEASUREMENTS ARE IN MILLIMETERS):

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 4655; C 4813; R 4648
POST-TEST: L 4331; C 4312; R 4537
TOTAL CRUSH: L 324; C 501; R 111

AVERAGE CRUSH: 312

2-8



FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

MOVING
BARRIER

PHOTO EMITTER/
RECEIVER PAIR

THREE PHOTO
INTERRUPTION VANES

The final vane clears emitter/receiver 51 millimeters before impact.

The vanes have 305-millimeter spacing.
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FIGURE 2 VEHICLE CRUSH

- L
X
L/2 > L/2 ——>
ST TN
c2 c3 ¢ ca
R
/ ]

”; —— Y

NOTES: L is pre-test length of contact surface.

Cl through C6 are spaced equally apart.

CL is vehicle centerline.

All measurements are in millimeters.

Vehicle Ford Taurus

PRE-TEST POST-TEST CRUSH
L 1524
Ccl 4655 Cl 4331 cl 324
c2 4737 c2 4369 c2 368
c3 4783 c3 4331 c3 452
c4 4782 c4 4426 c4 356
C5 4750 Cc5 4497 Cc5 253
cé6 4648 cé 4537 c6 111
CL 4813 CL 4312 CL 501
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FIGURE 3
PRE-TEST AND POST-TEST MEASUREMENT POINTS

’»\\_Rear Vatum Reference

Length of
Engine Block

To Edge Of Door
(Even Number For
Right Side and
0dd Number for
Left Side)

To Trailing Edge
Lehind Door
(Right/Left Side)

To Leading Edge
In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

' Ctr. of
Strg. 8
Column ——3m
X17
To 'A' Post
Qj @ Rear Datum
Reference
At Center
‘ X14,15 To Bottom Of
'A'" Post (Right/ gf Reir
X16 : Left Side) cmpe

To Strg. Column To Firewall (Right/Left Side)
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FIGURE 4

‘ VEHICLE ACCELEROMETER PLACEMENT

(2> + VERTICAL

(X3 + LONGITUDINAL

SIDE VIEW

(Yi) + LATERAL %
| | l
— ol ———— —[a} o 7

¢ X!) + LONGITUDINAL

i 7 |

|

BOTTOM VIEW
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TABLE 6

VEHICLE ACCELERDMETER LOCATIONS AND DATA SUMMARY

TEST NUMBER 921210

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION X Y Ix MAX & MBEC MAX ¢ MSEC
1 LEFT REAR SEAT 1835 3735 425
CROSSMEMBER
LONGITUDINAL 2.6 141.9 33.9 6b. 5
2 RIGHT REAR SEAT ig4g -375 435
CROSSMEMBER
LONGITUDINAL 3.1 1621 37. 6 b4 5
3 ENGINE TOP 4128 -152 7ée
LONGITUDINAL 30. &6 25. 8 20. 3 27. 8
4 ENGINE BOTTOM 3931 = 210
LONGITUDINAL 5.5 1053 45. 5 27,9
3 RIGHT BRAKE CALIPER 3905 -698 310
LONGITUDINAL 21.5 3.1 57. 6 44 &
4 LEFT BRAKE CALIPER 3905 693 308
LONGITUDINAL 5.6 100.4 79. 5 32. 4
7 INSTRUMENT PaNEL 2175 O 72 i
CENTER :
LONGITUDINAL 17, 101. 4 47. 5 75. 3
8 CENTER OF GRAVITY 2188 0 302
LONGITUDINAL 2.8 1060 32.8 89. 8
LATERAL 2.2 1121 14. 6 74. 9
VERTICAL 1b. 8 112 4 t1. 4 &89
RESULTANT 34.3 89. 6

# ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN MILLIMETERS.
REFERENCE: X: + FORWARD FRUOM REAR BUMPER

Y: + LEFTWARD FROM VEHICLE CENTERLINE
Z: + UPWARD FROM GROUND LEVEL
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FIGURE 5
HEAVY TRUCK ACCELEROMETER PLACEMENT

7
-+ +
ol
SIDE VIEUW
]
v
X
Lt fe}——————-1 —é—g
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BOTTOM VIEW
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TABLE 7

HEAVY TRUCK ACCELEROMETER LOCATIDNS AND DATA SUMMARY .

TEST NUMBER 221210

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION X Y ¥ MAaX @ MBEC MAaX & MGEC
7 FRONT FRAME as527 0 1030
CROSSMEMBER
LONGITUDINAL 1.4 7.1 6.8 5. 8 ’
LATERAL 5 3 28. 1 e 3 -
VERTICAL &4 44, 35 6.3 0. &
RESULTANT 8. 2 44, 3
10 CENTER OF GRAVITY 6180 Q 658
LONGITUDINAL 0.4 144 0 5.4 55 8
LATERAL 4.3 38. 8 3.7 68 4

¥ ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN MILLIMETERS.
REFERENCE: X: + FORWARD FROM TRAILING EDGE OF TRUCK ‘

Y: + LEFT FROM TRUCK CENTERLINE
Z: + UP FROM GROUND LEVEL
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TABLE 8

DUMMY DATA SUMMARY

TEST NUMBER 921210

DRIVER DUMMY

8N 048
POSITIVE NEGATIVE
DIRECTION DIRECTION
MAX MSEC MAX MSEC
HEAD ACCELERATION (g)
LONGITUDINAL 29.1 214 1Y 113.9 89.9
LATERAL 25.8 213.°9 27. & 129. 4
VERTICAL 4.8 0.0 &4, 6 4. B
RESULTANT 125. 2 87. 9Y
HIC 979 FROM 78.1 TO 114. 1Y
NECK FORCE (N)
LONGITUDINAL 1588. 7 130. 0 187.3 225.6
LATERAL 1199. 0 121.8 415.8 237.3 Y
VERTICAL. 2373. 1 ?4. 8 590.0 237.3 Y
RESULTANT 2984. 9 24.8 Y
NECK MOMENT (N-M)
ABOUT X 12.0 204.3 76.4 129 .4
ABOUT Y 87.5 122.0 42.1 85 4
ABOUT Z 21.1 130.8 8.1 247.0
RESULTANT 114. 6 125.9
CHEST ACCELERATION (g)
LONGITUDINAL 4.1 16%.3 45.7 80. 4
LATERAL 6.5 63, 3 32. & R&. 5
VERTICAL 14.0 103.9 G.8 20. 6
RESBULTANT 47. 4 80. 4
3 MBEC 45.2
CHEST DEFLECTION (mm)
LONGITUDINAL 0.2 7.8 35. 6 4.5 Y
PELVIS ACCELERATION (g)
LONGITUDINAL 1492 114.67Y 71. 4 62.1 7Y
LATERAL 15. 7 62.3 Y 119.3 237.3 7Y
VERTICAL 21. 5 72.0 Y 43.8 237.3
RESUL TANT 127.5 237.3 7Y
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TABLE 8

DUMMY DATA SUMMARY CONTINUED

TEST NUMBER 921210

DRIVER DUMMY

SN: 048
POEITIVE NEGATIVE
DIRECTION DIRECTION
MAX MSEC MAX MSEC

FEMUR LOAD (M)
LEFT
RIGHT

1194. 3 237.3Y 2577.2 &4.47Y
2611.2 237 3Y 7&91.9 &8.8Y

POSITIVE DIRECTION
LONGITUDINAL:  FORWARD

LATERAL: LEFTWARD
VERTICAL: UPWARD
FORCE: TENSION

Y See TEST ANOMALIES

NEGATIVE DIRECTION

LONGITUDINAL:
LATERAL:
VERTICAL:
FORCE:

2-18
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TABLE 9 POST-IMPACT DUMMY/VEHICLE DATA

VISTIBLE DUMMY CONTACT POINTS:

DRIVER #048 PASSENGER # NA
Chest and upper
HEAD steering wheel rim
Lower
CHEST steering wheel rim
ABDOMEN None
LEFT KNEE Instrument panel
RIGHT KNEE Instrument panel
DOOR OPENING:
LEFT RIGHT
Opened,
FRONT with difficulty Easy
Opened,
REAR with difficulty Easy
SEAT MOVEMENT:
SEAT BACK FAILURE SEAT SHIFT
FRONT None None

REAR NA NA

GLAZING DAMAGE:

The entire windshield was cracked on impact.

OTHER NOTABLE IMPACT EFFECTS:

A portion of the truck bumper face remained

embedded in the front of the car after the test.




DUMMY KINEMATIC SUMMARY

Upon impact, the driver dummy translated forward impacting both knees
into the instrument panel. The dummy’s head rotated forward, impacting the
upper steering wheel rim and the dummy’s chest. The dummy’'s chest impacted
the lower steering wheel rim as the dummy’'s torso was restrained by the
three-point unibelt. The dummy’s head rotated rearward into the head
restraint as the dummy rebounded into the seat back. The dummy came to rest

seated in the driver‘s seat, restrained by the three-point unibelt.
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» ‘ FIGURE 6 DUMMY AND SEAT POSITIONING DATA

PRE-IMPACT DATA:
MAKE/MODEL: Ford/Taurus
BODY STYLE: 4-door_ sedan MODEL YEAR: 1987
COLOR: Silver

DATA FROM CERTIFICATION LABEL:

VEHICLE MANUFACTURER: Ford Motor Company
DATE OF MANUFACTURE: 12/86 VIN: 1FABP53U7HG145299
GVWR: 4595 LBS.; GAWR: FRONT = 2507 1LBS.; REAR = 2133  LBS.

POST-IMPACT DATA:

DATE OF TEST: 12/10/92 TIME: _1352 TEMPERATURE: 2° ¢

IMPACT VELOCITY: PRIMARY = _75.0 MPH SECONDARY = _75.0 MPH
! REQUIRED IMPACT VELOCITY RANGE: 78.7 TO _81.3 MPH

SEAT TYPE: Split bench ADJUSTER TYPE: Manual

FRONT SEAT BACK TYPE: Reclining

TECHNICIANS: B, Fishbaugh, B. Crabtree

DRIVER DUMMY #_ 048 TYPE: HIII PASSENGER DUMMY #_NA TYPE:
HEAD 433 HEAD
TARGET g° TARGET
KNEE 591 KNEE
JOINT 106° JOINT
APPROX- 279 APPROX~-
‘ IMATE 138° IMATE
POINT 5 POINT
3
3
rwpd | Larr art | LFwo
A = _ 1476
B = NA
c = NA A .
D = 330 iy B
E = NA O™
DOOR GLASS =D < £ DOOR GLASS
HEIGHT = ] ﬂ:ﬁ; HEIGHT =
—>»3 1 4 y e—
j’ ] | [}

LEFT 1G

FRONT | IK LT ! | .| ?RJST

DOOR TOP VIEW DOOR

DRIVER PASSENGER
DUMMY DUMMY
ALL ANCLES ARE RELATIVE TO VERTICAL PLANE THROUGH DOOR STRIKER.
. ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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FIGURE 7
DRIVER PASSENGER
048 NA
HH 391
HW 558
Cb 568
cs 330
KDL 130
KDR 129
Ta 19°
5721 26°
HSW 467
DRIVER PASSENGER
048 NA
HR 181
HS 235
AD 106
HD 135
KK 257
AA 321
HA 625

KNEE OUTER CLEVIS TO OUTER
CLEVIS SPACING:

DRIVER = 33
PELVIS ANGLE:
DRIVER = 2

0

40

DUMMY IN VEHICLE POSITIONING DATA .

HH = HEAD TO WINDSHIELD HEADER HR = HEAD C.G. TARGET TO SIDE ROOF HEADER

HW = HEAD TO WINDSHIELD HS = HEAD C.G. TARGET TO SIDE WINDOW

CD = CHEST TO DASH AD = ARM TO DOOR

CS = CHEST TO STEERING WHEEL HD HIP TO DOOR

KD = KNEE TO DASH KK = KNEE TO KNEE

TA = TORSO ANGLE AA = ANKLE TO ANKLE

SA = SEAT BACK ANGLE HA = HEAD C.G. TARGET TO A-PILLAR

HSW= HEAD TO STEERING WHEEL .
TORSO AND SEAT BACK ANGLES ARE RELATIVE TO VERTICAL.

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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FIGURE 8 SEAT BELT POSITIONING DATA

DUMMY 'S CENTERLINE

——

|

|

MALE BLADE

7\
BUCKLE ASSEMBLY

INBOARD ANCHORAGE

w4

oy I RO R T

'D' RING

SHOULDER BELT PORTION

 ——LAP BELT PORTION

3 MILLIMETERS THICK
ALUMINUM PLATE

7/// 4 (

RETRACTOR
REEL

OUTBOARD ANCHORAGE

FLOORPAN ——J/j’

DRIVER
DUMMY
A — TOP SURFACE OF ALUMINUM PLATE TO BELT
UPPER EDGE 368
B - TOP SURFACE OF ALUMINUM PLATE TO BELT
LOWER EDGE 279
C - DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP 79
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP 25
E - DUMMY CENTERLINE TO INTERSECTION OF UPPER
TORSO BELT AND LAP BELT 171

ALL MEASUREMENTS ARE IN MILLIMETERS.
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FIGURE 9 DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSEMBLY DATA

SCA

/ ‘B’ POST

\— DOOR STRIKER

POSITION OF STEERING COLUMN TILTING AND TELESCOPING ADJUSTMENTS, IF ANY:
The steering column was latched in the third position with five

positions possible.

NH -

HS -

SCA -

SWA -

There was no telescoping adjustment.

MEASUREMENTS
DISTANCE FROM TIP OF DUMMY'S NOSE TO TOP
REAR SURFACE OF STEERING WHEEL RIM. 429
DISTANCE FROM TIP OF DUMMY‘S NOSE TO CENTER
OF STEERING COLUMN HUB. 430
DISTANCE FROM CENTER OF STEERING COLUMN HUB TO
THE FORWARD SURFACE OF THE DOOR LOCK STRIKER PIN. 568
ANGLE OF STEERING COLUMN RELATIVE TO THE
HORIZONTAL X AXIS 23°
ANGLE OF STEERING WHEEL RELATIVE TO THE
HORIZONTAL X AXIS 67°

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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FIGURE 10

CAMERA POSITIONS

IV&
/K REAL TIME

|

i

|
g

|

I

| —
=

|

BARRIER
BUILDING
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APPENDIX A

PHOTOGRAPHS
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Figure A-1

PRE-TEST FRONT VIEW

POST-TEST FRONT VIEW




Figure R-3. PRE-TEST LEFT SIDE VIEW

Figure A-4. POST-TEST LEFT SIDE VIEW




Figura A-5. ‘PRE-TEST LEFT REARR THREE-QUARTER VIEW

-

Figure A-6, PRE-TEST REAR VIEW
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Figurs A-7. POST-TEST HEAR VIEW

Figure B-H. PRE~TEST RIGHT ESIDE VIEW




Figurs A=9. POST-TEST RIGHT SIDE VIEW
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Figure \A—10. PRE-TEST RIGHT FRONT' THREE=QUARTER VIEW




Figurs A-11.

POST=-TEST RIGHT FRONT THREE-QUARTER VIEW

Figure A=12. PRE=-TEST BUMFER ENGAGEMENT VIEW
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Floupre A-13, PRE-TEST ENGINE COMPARTMENT VIEW

PLQST-=TEST ENGINE COMPARTHMENT WIEW
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Flgure A-15. FRE-TEST WINDEHIELD VIEW

071-91n L

Figure-aA<1&. PDIT-TEST WINDSHIELD WIEW




Figure A-17. PRE-TEST FRONT UNDERBODY VIEW

Figure h=1#. POST=TEST FRONT UNDERBODY VIEW




Flgure A=-19, FRE=TEST HREAR UNDERBODY VIEW

Figure &-20, FOST-TEST REAR UNDERBODY VIEW
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Figure 8—23, PRE-TEST DUMMY VIEW

Flgure A=24, POST-TEST DUMMY WVIEW
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Figure A=27. PEST-TEST VEHICLE INTERTOR AND DUMMY VIEW
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DATA PLOTS
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TRC » 821210
TRUCK INTO STRTIONRRY CAR

= 92343 FILTER = ALPF 1650/ 5214/ -4@
e NEKXF1 MIN, MAX YALUES =  -187.288  225.63. 1568.70 @  130.00
©

0w

(]

=

S

=]

GIl

“o

&

8-

!

l .
-30.d0 -0, B@F :ﬁfﬁE @@c N'12@. 00 Q.0p

20.00 10.00 4b.e@ 70.006  10@.00
TIME

REDUCING HERY

. ~ .

130,00 160,20
EC}

198.80  220.00

750, 64

Jeb.00  910.00

(MSEL
Y TRUCK AGGRESSIVENESS - TEST 8
DRIVER NECK X-AXIS SHERR FORCE

»

340, 00



25, 0@

25.00 2.00

-
S

-50.00

i
. 0d

5

T Ch
a-1'oo 98

%f

2
-

y

(L1

'l'

LOE- 150,001

5

- 17!

. . I3 _

TRE 921210
TRUCK INTD STRTIONRRY CRA .
92345 FILTER = BLPP 3080/ 750/ -16 Ny
HEDZY1 MIN, MAX VALUES -1%5a9.658  352.11, 0.45 & 12,88
—
"~y
™
N,
’r
. /
,.__ .
%
\
IJ
] A
-’..
r.-l
ﬁ/,
/f.
N
s
a . ff!ﬂ
Jl‘f
“
™
A,
] .
, ~
R /.:.... B
7.0 J0.00 £9.80  90.08@ 178, 40 ,ww@#ﬁg fZo.or 210,60 20.00 270.00  J08.00 330,00 360,00
S TIM .n o . e
REDUCING HEAY) qmruw uimm SIVENESS - TEST &
cmﬂamm AEAD 7Z-A515 YELOCITY




60. 04

\

-
0.00 60.080

20. B@t}{l

1

-88.0Q -B0. B@FQFH:GE. Glllc N']Z!@. 09 @.0D

TRC » 921210
TRUCK INTQ STRTIONRRY CRR
92345

NEKZF 1

FILTER = ALPF 1658/ 5214/ -4@
MIM, MAX YRLUES =  -589.96e  237.25,

2373.85 e

84,75

1

ok

i

See TEST .>ZO.K>HHMm.

20.00 10,00 4P.08  70.00
REDUCING HEA

100,08 130.00 160.00 190.00 270,00
TIME [(MSEC}

ORIVER NECK Z-RXIS AXIAL FORCE

750, 0

780, 00

VY TRUCK AGGRESSIVENESS - TEST 8

318.00

40.00



‘ ) |

TINE [M3EC]

REDUCING HERYY

GRIVER M

m

K

UCK AGGRESSIVENESS - TEST 8
¥-AXI5 SHERR FORCE

1RC , 321210
TRUCK INTO STRTIONARY CRA

- 32345 FILTER = ALFF 1650/ 5214/ -40

& NEKYF1 MIN, MAY VALUES = -415.79e  237.25,  1198.95 & 121.75

o

-

& . .

P See TEST ANOMALTES

[Tl . . . . . . .

-8

e

=

e

[0

S N

. j— ——y v -

[~~]

(=)

&

i

”m

(5]

i

]

ot

Fm

[-~)

=

EII

(=]

&=

P

=

Jog.me  10.00  4p.e@  70.60 10000 (3080 J60.00 130,60 Z20.06 250.0@ 250,00 S10.00

240, B0



@0 "0hg

B3°0IE 06087

B0 057

33d04 INHLITNS3d XI3IN H3ATHO
8 1831 - GEINIATGSIHIIY NINYL AAHIH SNIJNO3Y

90°07Z  O0°GE] 0899

B4 0]

{J3EH]  JH[L

29 " 8

g0'es  @e"gR

SAT'IVWONY ISHL 33§

4

wal  @8°bc-
13

1

3%1.—! oD "0 0@ @c-

T
00 EJS\” m%

0d 08

"t
b4

T
\

T

Cs

SL'R6

@ ¢b"hese

‘BE'G

a29°E = S3NTHA XBW “NIW

@h- /RICE /DG8T

idM = HIiI4

HYD AHENOILHLS
BiZiie ¢

¢ .

T4 3N
GRECD

OINI 42Nl
a4l

. . . .
op"a%RT BV TGCT ID[ Ell_%ln{jmﬂ 0]



00 "0FE

| | ‘

) SIXH X Lh0gd INJWOW 33N HIATH(
g 1531 - GE3INIAIG53HITH xu:m_w z.r%ﬂmﬂ SHERIHIEL
LW
PTOIS ORVO3Z PRTOLZ Q@97 0BEST @3] Q0TAS] 0TPAl  @@tes  9etgh  wvdl  @d'de-
&
&
a
L f
o
2
&
9
=
. &
s_‘- . %, .I_Hm.a
SN o
. e \l.z\\\t o \Jll{f)!r aan i ﬂ....fl.
i ~ {\h{cﬁnﬁ.\ o e *
. . (=
=
¥
=
=4
S
it
8
"o
e
[
1=
?.V.v
G2'Rc @ 1@°Cl * E9°R21 8/LE%94- = S3N7HA4 XBW “NIW THXHIN -
a1- /0@Gc /@0eT 4419 - HILTIS GheEZD =

HHD AHENOILHLS OINI HONHL
B1Zice Jdl




00 "BRe

SIxd A LN0GH INIWOW HI3N HIATHD
8 1531 - GGINIATSEIHATY HINYL AAYIH SHIJNT3Y

P ags - - . - [JdSH1 - JW(L . . . .
00°IF @0T9SZ BO'DSZ O0'OIZ  BRUEG) 80P 0Dl @0°Oe  eete;  0v@p  ee'el  00°h2

T

™

G@'E(m3¢991 %u%it-m@'@81~ﬂm'@ﬁ2-

et og

T

B8'cél @ £6°49 * BEse alree- = §3NTHA XBH “MIH THANIN
91- /080G /@001  dd78 - HILTIA GReECH

HYJ AHHNOILHLIS OINT HINHL

@1zice ¢ L

. ‘ . . ‘

QR "ERHZ OQTOBT OQOIT



SIXY Z Lh0ad NIWOW :m: { HIATHO
mhmu»-mmuzmiacummcy_u:mhcuzn_zuu:om_m

e onale a8°8a7 8000 e ongel 80 e e ere, ew wy w
00°0%E  00'DIF W07 B0'DR 00°977 00°95 09°9] 007w B 0’9 00°8F  90'91  00°DZ;

L}

1

L
wrt T A R T L et panga
o Y ;Ja@/.ft.\\\\ B W
GL'QET & LD°18 1A T4 apI’g- = G3ANHA AW ‘NIH THIAIN
ar- /ees¢ /D@eT 4479 = WAL GRECE

HYD AHHNOILHLS OUMI NINBL
piciig * JdL

43%'3%%.3%311 -0 D8l -B@ "O%C -

TRNT

Pe°02T QB MZT O8R4

-

[2

¢b"an




LNHLTINS3Y INZUOW HJ3IN 434180
3 1531 - SEANIATSSIYDAY HINYL AAHIH INIIND3Y

[23SW1 3WIL
00 "d%E aa.a:w @s.aw_m m_a.amm aa.em_m ae.am_ﬁ se.aw_ﬁ a@.@m_ﬂ as.aam @a.ak as.a.w s@.s_ﬂ @a.am-_

. &
=
=4
=

T\.ﬂﬂﬂﬂ.q {;fe!!dtbi -

| v o

/ \ =,

_,,.. mm

g =

o S

S

==

=

o

&

Py

&

XX

=

=

5

=

10

(-~

s

©

=

R

)

e

=

e

-

9g9°'621 a2 Z29°Rl1 ‘BLT0T- 8.0 = G301THA XHW *NINW THYN3IN bt

91- /@0SC /0001 4479 = Y3114 oRech =
HE3 AHHNOILIHIS QINI MNINHL
BIC1¢6 * N

»




20 °DhE

o eis

00" 057

NODLIHHITIINY SIXY-X L5342 HIATHD
8 1541 - S53INIATIGSIHIIY v_u:_m”_uwm.z@mmﬂ INIINT3Y
PO°BSZ  00°0ZF  ©B°ES]  90°DYf i 000, 922

DU DE] @00y 00" 07

8@ “Re -

T

{?- Qv D5-DR "DZT -

1)

N IZI:I

T
7 0 RS

i

I

neos

@ "Ba

A0 e

§¢'691

8 Ga°h

‘ BE'08

CRTART = Q3M7HA XHW °NIH

81- secs /08¢

4478 = HI1TI4

19X183

GRECB

HUJ AHHENOILHIS OUINYI AINHL
arsrie o JH1L

R "act




NOLLYY3T320H SIXH-4 L8347 YIAIEC
8 L5301 - SE3INIATSSIHITIY HINYL AAHAH 9NIINT3Y

[335H1 WL
BO'ORE  00°OIF 00°037 DOSZ 00T0IZ @0TUS] @009 OOTDE] @008l  00°0; 00Qp  00°Q) 90707
LB

' 3"&03':1?39' Gy @5- B0 "RT -

>
s
85

P Va !yfé/r\ - NP - =
R Y e I LV i B i Tt T DR o . -
=
S
Ray)
o
L=
(=]
(D
s
(=)
=
.
GZ'ES # 9p°9 * BG 36 859°ct- = S3MTHA XBH ‘NIM TaALSD -
ar- fessi  feec 4474 = HILI4 GHECE S
HUJ AHHNOILHLIS OINI JINHL
@pIgiee ¢ 4L

- . a . - . .




o@"en

g 1641

Eoodetale  @RTRS¢  BOCRGC

NODLHH3 13330 STX8-Z L153HT H3IATHO

v

EEINAATEEIHTIY HONdL MAHIH 9WIING3IY

90° 927

0951 0009

[J3CHT  JHIL

00" 0%

{
I 09

90°0,  00°@p  d0'D]  00°BZ;

§f- 00 05- B0 "0ZI-

3

T

a5

j?

i}

1

Q0°09 0@ 05 ag

1

0a "R5

88°'€01

8 L67ET

‘EQ786

404°5- -
9l- /0G. /00¢

53NTHA XHBH *NIK
44713 = 431714

192153

GRECE

HHD AHHNOILHLIS OINI HONHL
giciae a4l

optacrt




zmupmm
g o4l -

= llJ

@

13008 LNELNS3Y 15340 H2ATHD
INIATE53IHIY ;u:mh JAKIH ONTZNA3Y

@0"0 @@°GT-

[y
? [336HT WL
BOORE  00'BIS BB703Z DO'OSZ PQ'OZ7  00TUS)  B0U0Q) OGWED dWURl  e0'd; 0@y 09l @9°0Z-
2
et AT A SN g,
Y
_,,r i
f..,
h
.—g -
"
d
-
gc'as & Oh4h ‘pBTOC- i60°9 = §3NTHA XBW “NIW Ta4LSd
g91- /852 /0@¢ dd79 = 431714 GRech

HHD LHHNOILHLIS OUNT NONYL

81216 *

Jdl

A e R LT

s 5

0003

R COE BB TGS

op"50T1




g 1831
RO 047

00 a3 00 087

ALTICT3A SIXH-% 153HD H3ATED
SCANIATEEIHTAY ATNHL AAHIH SNTINC3Y

00017 80417

{33
Q0" 05

EITn:

9802 A LA

T

H- 0Q°0F-

- Data

T
GREiN

T
ALTE

AU

%H%

x
?H!

!

@

T

(1, B

T

apefn

T

@@ 93

81- /0G4

AR EL- :

Taxl5d

ChEZE

HHS AHYNOIINIS OLHI H4IndL
@121 a4t

S3NTHA XHW “NIW

Rolu 4473 = H3L114

BQ 02




0@ Bae

ALTJ0T3A SIXE-A 1S3HI H3IATHO
0 1831 - SC3NIATSEIHITY Hondl AAHIH 9NIINAIY

[33EH)  JWIL

RO°DLE  DDCROE  BOBLZ  00OEZ  OACOI7  80U0Y)  WEUS] D0EZY 0005 @003 0D'DS

JF

=
[}

D
(=]

1

—

BfP Oy e 00709~ auos.

T

r
pe " oc

80 " 0%

1

90 09

g4°04

8 9h°1 TN 169°42- = SIMTHA XBH “HIMW TAALSD
ar- Fe5s  SoBe 4d78 = H3LTId GREch
HHO AHHNOILYLS OINI XH3NHL

RIicicg *

Jdl

yel

aes



ALIJOT3A SIXH-2 1S3HZ H3AIHO
g L1531 - SEINIANISETY9IY mu_,_Wquz.._w _.cmm aN12n334
135 1

@99  0@TOE BRTeRS  MRTRLAI MRV MRCAIS MRS parasl  a@” A B2’ 08 g8 ag 800 089
&

=

(=]

D)

=

-

[=)]

...ﬁ_...ﬁn

MWH

8z

e

=~

S

. }rfl . aH

P ey o
o

it

=

(=]

L=

=

(=4

[

LN

&

(=

=

=)

e

gR°ERl a2 RE°4 ‘BETLE ag9s S3IMIHL XBW “NIMW TAZ18] e
ar- /RS J0eL 4479 = 431714 GheZh =

HH3J

AHHROIZHLIS OIHI A3NHL
@icies ! Jdi



MOI11337430 hn.u:._ d3Al%d

B 1631 - SEIWIAIEEIHEEH Dwu_uw w..}._uumzh ANIJINCc3d
00°0E 00°OF 007997 P0G 00°0ZZ 006 wey a3 B9  00'0; 0N@p  00°0] 007
=
e
(=]
(=]
"
o
L3
(=]
ﬁl-
T
go
D
g
=
a1
Y s &
==
P
o
=
(=]
_on
bt
o
S
'SETTVAONY ISHL 995 1w_
) . &
=
-
GL'L 2 R’ *BCRE 3E9°6E- = G3NTHA XBW “NIM 134 %2N) o
gr- /064 /00F dd7d = 431714 GhECH p=

HH3 AHHNOILHLE OINT NIMHL

aiZice *

a4l




zﬁ_: Y3208 SIXH-X S14713d HIATED

C
§ L8301 - ESINJAIEEIHIER T :mm_ h}mmx. INIINT2Y
0R°ORE  ROTRIE  00UR2F DO RY Z.ﬁm Qp°@RT 0003 OE'@El d0'@Rl  edtes  QeTOp  eRdl  @0°BE:

SUTIVWONV LSAL 29§

ES'RIL 8 GB'RI ‘E1°B9 aGh 14- = S3MHA XHW ‘NIW 19%A3d
Bh- /R12C /BG8T1  4dW = HILTIS GReECh

3 AHHNOILHIS OiHI A0ndl

@iciie * a4l

T

T
1?- @0 06 - D0 "BET -

2

ERtie

T

Y

iy

50 ey

i
g
[

og"@

T

o0 "85

1

2@ T0E

gp-act




NOTLHE3323H STxH-4 S1473d H3ATHO
g 1631 - GGANIATESIHIIY ATNYL AAUIH GNITINA3Y

[J3EW1  IWIL
00°3%C  @0°DIF 0°08C DO'BGS @R'@IC  @BTUG]  w@°03f 0QTOST  @yQ0r  0@'9L  @e@R  eder 00°BT

%9- 2" 06-D0 02T -

J

'SHTTVRONY 1SEL 23§ i
G2'ca 8 Rhitql *LetLE0 @BETBIT- - SJNTHA XBW °NIHW 19443d
OF- /RICE /BG9T 44 = HILOIA Ghedh
HYJ AHUNOILHLE OINI NJAdl
BiZice * 341

- - - - 3 . ‘

OEREL]

L

TR

@0 " 983

2

D act



NOILHH3T32IE SIxH-Z STAT3d H3IAIHO
& 1631 - SEANJAIEEIHIAY HINYL .__;‘_._w H aNIJdndad
a

(3] i
00°0%  DOTRIE 007937 DOUOSZ 00077 OD'UE]  MU3) OURET MBI 00'0/ 0@y 00°D)  00°BE;

- —

E
W
2

00 "B6- B0 "BCT -

a3

8

#

T
43

i

1

Lia

J

&1

T
a8 @eres

0@ 06

SHI'TVAONV LSHL 99§

ge'cL @ SR°IL *GITLET a9L°ER- = §3MTBA XBW *NIH 19Zh3d
0%- /%125 /BGY9T  4dW = H3LTIS Ghedh

HHD AHUNOILHLS OIMI NINWL

eiziis ¢ Jdl

@R "uct




80 ake

g 153l -

1 A
cCINIATEEIHI9Y muumw AAHIH 9HIZNa3Y

CH1  JHIL

DO'0IE 097957 BR'ST  BOOIZ ORTGET 00'BY 0EBS] DOCdOT  0T9S  @e@R  e0t@l 09T
e
5
&
&
_ _ _ P
()
=
-
e
=
=
-,
.@ﬂ
=
.00
(=)
=
=
=)
o
[
(=)
SAL'TVHONV LSdlL °°S m.m.
. ! . -
[
=
C2'AEC @ BF 421 * BE'G CRAN = 93NTHA XHW “NIW 1944 3d =
8h- /h128 /BGYT 44 = Y314 Ghech s
HH) AHHNQIIHIS OINI MNINWL
@icuie ! Jdi



0@ "B9:

ALII0T3A SIXH-X SIAT3d HIALYO
9 1631 - SEINIATEEIUTIY AINYL LAYIH 9NIIN03d
335 i
as.SMWSE.sgmua.gbme@.@wmaa.aﬁmsa.ammga,anm@g.emmaa.amaa.ﬁm ea.am

@a.b
o

¥

%ﬁ- e eS- BpatY

3

A

N T
LT

SATIVHONY LSAL 298

AL
GE }h}ﬂp 0

T

e "o

1

(LI

L)

60 "0y

80°'€l a8 GE'0 Tk a01°09- = 93NTHA XHH ‘NIH TAXadd
8- /@54 /00¢ 4473 = 43104 GRech

HHY MHUNOILHLIE OUNT H2NHL

eIciis ML

U R U}




ALTJ013A SiX

H-4 51

A13d H2ATHO
1631 - SSININISEIHATH HINYL AAWIH INIINCIY

[JIEW)  IW{L
00°0%  0O'DSE O0R0F B@'RiZ DU'REZ WRTAIZ MDU0R)  @U'US] M@ 00°DF  ed'd  90'0r  20°p
L
I..sllxll.ll\llf.l.}/
e S g
.mMH..HS\A.OZdw. HmWH .wow. i
05'68 @ 62'E ‘POCEE] IR iz SIYA XU “NIN TAAA3d
91- /B5L /B0E 4479 - YILTIA GHEZE

HyJ

oiciee *

AHENOILELS DINT 40Nl

4l

%%a%?- 0e°"@3- QG "0B-

ALID

um-g

Dy

ae!

pe - oc

Bo "ot

00 "@s

pe @3



68 "849¢

| -

VLT0TEA STXH-Z S1AT73d H3ATH0

-~

g LS31 - BEINIATCEIHTIY HINYL AAHIH 9NIINOdd

choc came . : o LT3EH) JHIL
00795 00U9BS  DOCRS7  00'0IZ  ERTATZ 0003 QUTeL] 0N dE)

078 0093 e0ef

a°p

T

T

%ﬁ- By 03- BA°0B-

E|

1Y

4
s
%i

SHITVHAONY ISEL 98§

GP.PH£P

T
o@ "eF 091

.
6@ @a

E9°R61 @ GO'RE T a19'd- = S3MTHA XHW “NIH
91- /B5L /BOL 4473 = 431714

TAZAId

GhECH

HHD JHHNOILIHLIS OINI H0NHL
DIZIee ! i

@ oL




33404 "NW34 L4317 d3alda
3 1631 - SSINIAISEIYIAY AINYL AAYIH INIINAIY

] [336H1  JWIL
@D°RE  BO'DIE 00787 BRTOLE  900CZ @8 @6l 8@T@3f  0BTQEl 00 " 001 80°0/ 89" @k A

CPG'QZI-DB'@ﬁI-

-
|

!

1 T

T

SHITVHONV LSHL 998

oo mq;ma-ngp'mh- RO "09- am'm%}ﬂp'%%

Ge'iec @ LOTRETI ‘BERQ 21274462~ = SANTHA XBW “NIW T4W47
91- 700G /00RT 4474 = HILTIS GRECh

HHD AHHNOILHLIS OINI HINHL

pizice * Jdt

- v ’
.

B@ "oc



37404 HNW3I4 LHITH HIATHQ
B 1831 - GSANIAISEIHIAY AINGL AaHdH ANIINA3Y

_ _ _ [J3SH1  JHIL
@2°0R:  0@'Bi: 0RT83C PB'RGC  @0T@cc @RTAE]  R0°03f  QOTQED  @8Tonl ee"al 89"k el 87h-
ﬁ.__,.‘
c.
|
. . -
Ia\..l.,\t&]{ | J._
M - i - A, E’l\oﬁ?%&hr & s gt
mmH..UwZ.OvﬂQ LSIL me . . . i . bl ) )
C2'iee 8 81°1192 ‘G4°89 a6 1R94- = SANTHA XHW ‘NIW 1 dH
Q1- /00G7 /081 44719 = H3LId GRECE

i AHUNGILHLS OLNI NONHL
giclie * Jdi

N

&EEEP BZT-DD "ART -

%@'%

TN

L

mp'mﬁ- D "@a- @Y

\':'

.

L

eD"e 0@'@21

p@oc



80 "a%

2JH04 02B041n0 1738 4477 H3ATH(

8 1531 - GGINIATIECSIHSIY HINYL >\mur INIINA3Y

T
op Akl o0 ect m@c m%hx)mﬂ b 0@a'0d 00 m[’NJm%G%J 00°0 0d°GC-

[JIEH)  IWLL
c Q0'0lr 00°93F 90057 00°077 90°45] e0°D9f 0605 20001  00'a  ee'gp  e0°al  90°DZ;
BO'R.  ® 95°CI6L  ‘EI'RI @40°h- = GINIWA XN ‘NIN 14081
91- /062 /001  4d78 = ¥ILIIA GhEeh
HYD AQUNOILELS OINI MONHL
812126 * 241




08 °"0f

0007z  8D"U5]

323404 1738 Y30N0HS H3ATHA
8 1631 - SEIANJAICEIHIZE HINYL AAHIH INIINA3IY

00°0IF 007987 D00

[3ICSH) WL

00°09) 000Gl 80°00)

| -

00°0; 20°@p 00°0] ©00°DZ

,f\J

:3%3 @0 0 0@°oZ-

1

T

T
BT dOTOQI. ., 0002 - )
t "% DEG"ws 00 m[tmmma

T

8878

& 2. 0hG01

‘ B8 BRI

a6@°61-
81- /8Gc /@01

= §3NTBA XPW “NIW
4d78 = 431714

148H5S

Ghech

HUD AWYNOILHLS OINI NINHL
e1gIce 24l

oD @Rl 09




NOT1HY3T332d SIxH-¥ 1H3IS YH3Id L1437
g 1531 - ESEANINTESIHA9H xu:mw:,_ﬁ_.ﬁﬁ aNIZna3y
JA5H b
Q0°OFE  0OTOIE  00°037 BOCDS @077 ODUUE] 9009 QUL 00Ql  @0'df  e@p 99U 090
&
=
=
-
(0]
=
N =
_3. .
S TP -
| xrk\¢ /fxr\J. me
B :
fof Y T
. \_. _J 5\( rf.(.‘__ § f\/ W‘.m.m
L Y o
i :___ kY o=
S — :1~Jriu:rlwuft\:ﬁjrafsuwﬂxx w&u
-
=
=
o
&
L=
u...:
(<]
&
M
ge'I%l =2 29°¢ ‘ pS°59 §39°€E- = S3NT84 XHW *NIW 1941 o
9f- /@G /BQ1 4478 = {31714 GhEeh =

-

HED AWHNOILHLS OINI AWl
@izies J4dl

- > -



o o @ o @
ALTI0TEA SIXH-X 1435 dHH3d 1437

g L84l - SEINIATESIYOIY AINHL AARIH ONIINGIY
REIEET,

%F~ Ga°Q9- QU QB-

3

N

5%

LT

-~

AP0

Nt

e
<

LT IR 0}

0@ " an

B2 09

DE°B9E  DOTOSE  00U00E  DOCDLZ  QOTREZ  ORUAIZ M@ @UUDLl @007 000 ®etes  00°9E 087D
Il-’ll.’k‘l?l llvllld
e .....;Jt.ll.r
. . _/./. . e
N
,/.I
A !
k)
//
(TR 2 c0e ¢ L2 8ET aaR o9- = G3THA ¥BW “NIH Taxdll
a1- /BLi /o0 4479 = 431714 SheCh

HYJ AHMNOILIHLIS OUMI ADNHL
Bpicioe ¢ JHi

o 03



B0°ARE

NOTIHY3T=238 S w..,.c-.x. 1H3S YH3IY LH9IY
g L1831 - GEINIATEEIHH9Y .v_u:m_wm%ﬁ_.mm__._h SNIJNG3Y
36D
ee.@n_m ea.am_pm L) .g_m_m ae.am_m a__.mm_ﬂ sa.sw_ﬁ a@.m_mm ea.sa_ﬂ a@.em @a.% ae.@_ﬁ ss.__m-.
&
2
e
mu_
-3
A . [
iV

\.\ . .mlﬁ .ﬂ..\..// L
. —. %
[} I
..___,,,. .0
v s
V™ oy
—t- 5
=
o
=
=S
)
=
(o]
[=]
L=
m-z
(]
[
M
1291 & LD°E *RGHY 8.6 8- = S31T6A KHHW *HIH T9XH41 .
ql- S@52 /001 dd13 = HILTA GhECE =

YHI AHUNOILHIS OANI ¥IAHL

pigize adi

L3 N .



. | | | .

ALTADT3A SIxH-X 1H3IS HH3IY LHOIY
-_._n_up-mmmﬁ.immm:g f:n: \_,__.Lurn::_:om_m
ﬂ

m“ UL

- B8"@8- QU"0B-

A

'f

3B

K11

=

WBahlP 0

Qo as

oo "en

B B3

00°03 00°0SE WUNOS D00 DRCDEZ ON'UTZ M0°03 0BGl B0'0z)  e0'ef 0083 000 0
)f/.)
//fl . -
\
A
Y !
\
...../
€90 @ 00°0 ‘LZ'9ET  AORGA- = GANTHA ABH “NIM 1AKHHL
91~ /@GL /0B 4d79 = YILTIS GhEZH

HHD IHHNOILHLS OINI HIAHL
@rciee JHL

JORN EX)




NOTLHH3N3D30H STXH-X 401 3INTUNT
g 1631 - SS3INIAICSIHTIY HIANYL AAYIH INIINAd

{J3EH  JHLL

0@, 03°BF Rl 07 -

|

PO°DRE  0R'DIE BRTESZ DOOLY  0O°@I7  B0'UE]  00-@9) 0@'RE]  BYdY)
|

T

1?- @0 O - DO "B -

)

i

D "as -
TR

]

T

ng oL

1

o0 "06

54'Ge & £9°B¢ LT ane o6- = 53NTHA XBW *NIH
8I- /052 /081 4478 = 431114

T9X9H3

Ghedb

HHD LHENOILHLIS DUINI NINHL
gIziie ‘ Jdl

. . .

1
D

P "o

9

=

11 Y P



ALTJ05A SIXH-X 400 JNT9NZ
¢ L83l - BEINIATEEAHIIY Handl AAHIH 9NIINA3Y

[335H1  JMIL

B@°03:  Q0'BEE  QRTRRE  BOTRLT  0@T@RZ  ARCAIZ 0C@G)  P0TRSI BNCAIT  @0°@F  dedg 08 "0c

oR°@

JF- oy "09- QF"QR-

.f

R

BE iR

T
L

LS

=
Y

-,

Q@

r4=>
;MJE

)

T

1
63 "eh DA°O7

1

RQ "09

e1'Ed # BR°E * EATRGE al1784- = G384 XEBH “NIM TA¥9NT
ar- J@8L  /@oE 4478 = 431714 Ghedb
HHD JHHNOILHLS DIHT NOMWL

DICICE

Jdl

IO




NOILHH3IN320H SIAH-% W01i108 INTINI

B 1831 - 553N3NIEE3H9IY mu:mw z.“,._‘.__q_“,_wm INIINA3Y
J3IEH]
00°BRE  @0°@IF 00027 DOCOGS GO'0IZ @BUOST  e@U@9) QETOST 09TOQl  @@'@  @t@p  vael  oeeZ:

. .,\./
. . . Lm.. . . \J_p\ . ._ . =
i
. N % . . .
—— T e Iﬂ.l/.\.

§2'GRT & OR°G ‘pBLE 828 Gh- = GINTHA XKHW “HIH CS9XINd
9[- f@5C /801 dd79 = Y3114 GheZh
HHD AHUNOILHLS OINI HAOMHL
012126 * 741

DO "B5-PB "ACT -

J

o A TER LB

3

i

=

oo

oD " a3

00 "05

e Azt



INIATCS Y9 W.D_.ﬁ“_.w.,. LAHIH ONTINQ3Y

AL
g 1531 - &% :
- . . LI 1P cag ;
907095 @0°DSE  09°RUF DAV @OTOFZ edUEIF  e@pas @RSl MOIl @995 @ees  waop

.,

1207134 STYH-X WOLLD8 2NI2NT
t

-y

oe’

(=]

@@ "0B-

09" @y -

-
)

T
P Of AR

"

T
oY " ac

T
o0 "8%n

B "0S

Z'€l a8 pE’d ' S TRRI agh 19- = Q311H4 XHW ‘NIW CAXINI
9I- /705 SBeE 4478 = 431714 Ghech

HH] AHHNOILIHLS OINT NONHL

@1z1eE adl

[T

bR "BE




Do "oR

NOT1HH3T3330 ST¥H-X H34ITH] 3AHHE LHS1Y
g 1631 - SE3NIATIECTHITY ATINdL AAHIH SNI3N0IY

[JISHT  FNIL

c O B0TBIE BRI DOCRSE  BOTRIE OBGST  00@Sf  QeTesi waTedl  0@'@s  0etar  w@'dl  @etRl-
M
=
=

./ o

. o

,, =

. . =4

L ) y
_w | | f,, wm
}Q ./., .m
o \_ _ . ..._ \ A . - o

S AN jo - 3 :
\ ~._ ! r—— f m..“l
AN \J,r...r.qn\.\t\./(» e .\ I,...,n...w\i,_.. \ /..,\ .f(a. \ _ f.r - "n.r
NS / N AW ‘ oo
C Voo ==

N Y . M ) -

! =

=

R

!

=

=

o

(=]

=

5

ET°EB & 6R71¢ ‘E9°hR 466" 2G- = §3MHA XHH 'NIH 19%xd3d =
91- /@6C /001 ddg = H3III4 GhECE =

HHD AHENCQILHLIS OIMI AONHL
RIizIce ¢ NET

. . . .




] L0}

ALTI07134

2 LS31 - SEINJATSEIHIIY HINdL

- " -

CIXH-X H341THD F4HHE LHDIH

LAHIH GNIIN03Y
JcHI AMEL ) o
@p @i Mol @@teLl @RIl 09TdE Me'ad

-~

8

-
ea"m1- De"Sc- B@C
o D"GT @ E¥z

- B0 QAT -

T
-
i

S RLuE

r
-

P st

' H }Ia.

» I—
S

on

216758 = §3NT84 XBH *NIW
a1- /0G4 /BQ% dd1d = 43114

HHD AHYNOILIHLS OINI

plzTde !

B@ac




NOTIHHIT3338 STXH-X H3I4IHD 3AHYE 1437
g 1531 - SEIANIATEEIHEIY xm__._,muwma_:‘_._nwmﬁ SNIdNa3d
00°OF:  00°0IF B0z DR°BSY ©00'0IZ OD'EE) 00°0%) @0-0E] Q0°00) 00'0; 00'gk  ea'e) 00'DZ-

| _,\__.

oO'@e DO°ST- DG['ngG I'P"?In -3_‘%'3%9- @854~ @6 TO6-

|- .
e _m_
AR i
Y ]
\ f‘ , r{
— Y, AV 7 Y
£
(=
=
&
8E'RRT 8 297G ‘BECE BIG 6L = GANTHA XKW °*NIH 19X708 o
91- /062 /001 4479 = YILI4 GhETE -
HYD AHUNCILHLS OINI MOMHL

@1giés Jdi

. . . . .




AL130730 SIXE-X d3d17H] 23Edd 1431
@ 1831 - SEINJATIEEIHIA ..ﬁ,_u:”muw..m_w.\__ﬁmﬂ S INHIEL!
D002 PODSS  ©RTOOE POUD4Z  DQTORZ  0DCGIZ 00°08 WWBGI #e@Z1  BO'DF 0@ 0@'Rg

(=]
~=»
=

T

- y - ‘0a- . -
ROAp- 00Tes- 0t os

1
1

.‘Ik

"0

Py

et

T
oQ°"dh @e’ec

1

B Teg

po'a & poa ‘L2 TLLE ac(rg4a- = 530THA XHH *NIW TAXT8
91- /05i  /DOE 44713 = 4314 GRECE

HYJ AHHNOILHLIS OINI NONHL

piciee * JHL

03 "2




NODIBY3T223Y SIXG-X H3ILN3D 713NHd (NIHUNELISN]
d 1531 - SE3INIATEEIHIAY HITYL AAHIH INIANOIY

[33EWE JMIL
00087 BO'DSZ 00°0I7 @BTEl  90°99f OUOLI @e'Pey 000y @@ 00°Q)

0@ "B -

T

T

{F- @a°Sh- 0A"08-

M)

T

P A

1

¢

o8 "G

[0/

o=
8|

80 -

8c101

8 2E4T T ¥ aha ih-

81- /B86¢ /0081

> -

= §3NT”A XBH “MIW
44719 = Y314

13X340

SRECH

HHI AHHNOILHLS OLIMI NIONWL
b1cIes ¢ Jdl

pd B9




ALT00
g 153l - &

00895 DR0LZ

Q@I @ATREE pe'ats  epvdlc  deraRl

A STXE-X Y3INTD
CANIATEZIHOIE ADMHL AAHSH 9N

13HHd INIHAHLENT

Nc34
00" 0§

2
I

[J3CH1
08705

ML

LR aeTey  Maveg

ap @

o
llll\lclvl,.ull).\fll\y..g \.lf..\ \/J_r

H

“0F- 0Q°09- e
QH‘J". By 0 0d"@p

S

-’I
1T

1.

iy

PHQ%J.Q

am -
O

T T
R e

on " af

-
B "pa

o@D 3 000 ‘E97GE

91- /pGs  /00:

296" 14- z

TAX340

GhECE

"4 AHENGILHLE OINT NIndl
RN 1 MET

S3NTHA KHH “HIH
4473 = 431114

pa o3




NOTLHEAT330" S1XH-% ALTABHY 40 Y2INITD Hul
g 1631 - SLANIATSEHHDIY f:_”:r AAHIH S9NITIN04Y

L3JCH1  FWIL
00°0F:  00°0IZ 00°9S7 BRTOSZ @0°BIZ D@5 0009 Q0°OL] @0°90l ©00°0; 00°@F  8@°Q 02°B:

)

1?- 0 05-B0 "QZI -

[

NITER L i

Il

l?

i

(3

[y
=

oo’

110 B 1=

0@ "08

4
\\ ST LW\
J— —_— e L.\JI.L\I.-I.(\\. ...r» o
pe's@1 @ 9i°¢ ‘L6 §28 2E- = §3INTHA XHW ‘NIM TSX3)
gf- /06 /0@1 dd13 = Y3114 GRECE
H4D LHHENCILHLS OUINI MONdl
gierze JH1

- > .

4 . .

0] 1 (Pl



a0 "oke

00’ RIE

0 " 84

0y

.L.&.

HOTLHE3TII0E STXH-L
CRANIATESIHGAY NINdL

1641
il

pa“ace

0B " 45

ALTAHYS 40 "W31N3D Hdl

00 "03

(3N
0" 0%

JKLL
B0 " 03]

AAHIH aN1and3y

P00, 00°@p 0001 98BI

P AN \\
L=

%H.g_gg_‘jﬁf- D¢ "S- DD "G -

1

. jf. .
N
gp il )

0a - ne

1

0@ " 83

0Q "6

-

(=3

]

c

‘BERL

-ﬂ

8 RI-

£0G

2
(9

/81

SANTHA XBH ‘NIW
dd1q =

431714

194974

Ghech

dH3 AHUNDILYLS OIND HONHL
picice dL

DR Tact



NOTLHHIN3I28 SIXH-Z ALTAYYS 40 d31N3] HHa
mhmup-mmmzmzmmu”_gci Sm,.: _Eurwzjaoum
a@ﬁ

73cH1 Ll
00 0%t as.aﬁm sa.sw_m ss.amm aa.@m_m U] (T em_ﬁ PRRET 687 ae_ﬁ o8’ _wm. E_.ﬁa sa.e_ﬂ o he-

1

T

%?~ @A°QE- 00 "BET -
]

T

e — e . .....IL\./.]\.:\./,, \n\/ >J \:..\./.\/ aJ\)f
AW
. . . . . rf.«./k\/.r\ . .
£9°CI1 @ 64781 ‘B8E9 a6e"11- = S3NTHA XBW ‘NIW 192934
81- /@S2 /001 ddd = H3ILIA Ghech
HUD JHHNOIIHLIG OINT HONHL
0igiée - dL

~ - ‘ 4 - ‘

~

J.

e

o
43

318 L

o8 " P

B "HR

0D "5

oY tact



NOTLEH3IT3208 INH1INS3Y ALIAHY9 40 H3IN3ID HHD
B 15831 - SE3NIAIEEIHIAY xu:m» MAHIH 9NTING3H

JI5H]

WL
a‘ahs @0°O(E OBTe8C BDRGZ @RI opCdAel @ Teaf sg @mm @R oar PR 6. (U] R o @@l BO°RS
s L 5 'l 1 ol 1 i 1

0T e6Tac-

T —— sty
e
./9\/5. \ﬁy A~ T
VAN
£3°68 @ LeThE ‘DG°RI- a.0°0 = S3NTHA XHW ‘NIW [94324
a1- s@ee /00 4479 = Y3104 GhECh

HHI AHHHOILIHLIS OINI NINHL
piZies Jdl

@0 °dZC @0 05T GO 09T @O QST PO Q@ " :
- ' PO P W PR P PP




00 '@

00° 955

]

00007 DO'0.Z @9°0F7  OBTUIZ  80°@3f QU DL)

g LE3L - GEINIATECIHIIY HANYL LA

ALTJ07134 STXE-X ALTABHY 0 231W20 4y’

ARAH GNTINa4Y
RE

[l
AR I LR

i

T

1

¥

PP SEL e 00" 0a- avon-

el

@D '0%F 0007

T

d@ 09

821

& 0D

‘ BETBET 20RE3- = §3NTHA ZUH *NIM TAX9TA
81- /064 /00E 4d19 = Y3114 GHeCh

"HI AHUNOTIHLIS QUIHID NIndlL

QIZ1d6 ¢ Jdl

- . . .

1T B



AL1J0734A STX¥”-L .._...:Emw 40 "H3IN3D HH2
g 1831 - SSINIFATSSIYa9 .f_._muw.,mﬂﬁmx SHIING3H
0803 00°BSE  @BUUOE DOBL  0@TREZ 00CAIZ 003 0GOSl M@i  e0'e  0e'@3  weE anp
&
=
=
~m
(=]
-
(=]
&5
1=
&a
) 5
“z
=~
&5
=y
LD
ot
(-~
=
=
=
(=]
=
R
=
(=]
-
[us]
®
pe'c 2 10°0 o T A 124" 1¢2- = S3NTHA YHH “NIH TAASIN =
qi- /@5 SREE 4473 = H31I4 CHECE =
HHD AMHNOILHIS OINI 400HL
g1siie J4i




BO°B3E  00°OCE 000RS BO'DAZ DOTOEZ @RUEIZ 90090 OUUSI DR'EZ)  @0@5  eedn  ep'Og  00p

ALT3073A STXH-Z7 ALTABHS 49 "d3IN3] Hd)
g 1631 - SE3INIAIGEIHTAY NINYL LAMIH SHIINOIY

[J3CHT  JWIL

@

e

=

=)

"o

S

=

S

.I..nl

M.&

&3

l—..M

. =

. S,

o e - z e I =y

R o3

=

LT

e

[~

=

| o=

=

2

(=

Ruy

e

[=]

&

M

88°'8el @ EE°D ‘BE'ED 868°G- = 931784 XBW ‘HIW TaZ904 o

g1- /054 /0B¢ dd3 = 43114 GhETE =
HHD ABUNOILHLIS OLIWI MOndL
pIgtee ¢ adl

* .
- . -




~ R .
- |

JMELTNSEY ALI2072N ALIARYD 20 muému g2l
8 Lol - 553N3AIG5ZREAE NITHL AALIH SNICNCZY

[J35H]  JHLL
0o @o. Q@ 9ic  0R'MRE  DOTR47  DQTRYS  DRC4IZ  e0C@e) @QQTOST  @8TRZl 0@ eeT9s MRS LR

T

1

T

Dy 90,0 AQ°AZ- oROR- 047 05-

S
;

~
T
oua

08" 0%

T
-

o0 ° B

80 "@8B

GZ'9C1 & GiTdd ‘00 200’0 = S3MTHA XBH “NIH TAY32M
al- /BGL /00E dd78 = d31714 Ghedb

HHJ LHHNOILHLIS OINI NINHL

B1eTie ¢ a4l

(0] U R




NOTIHY3IT32OH SIXH-¥ J39W3IWsS0dI FMHELA LNOH4 HINHl
g 1631 - SCINIATCEIHIGY HANYL AAKIH 9NI3NAFY
8

E
[J3CH) WL
0301 00 0e'ar  00'9 00°DZ

I TER b

&1

P@°BRE  @O°QIF 0DTeST DALY  00°®IZ @RS  Q@'@3 eateel 8 .
&
=
=
g
o
=
=}

e e, . - Llrn)i)?)u(/\lz\rl\l/\(!f)\t\/\/.\(/\(s/< :
B
[~
=
oo
=
o
)
)
[~
o
&
€1°d 2 971 T apg’9- = SANYA XBH *NIH #3x344 =
a1- /85 /801 dd18 = Y3LTId GheCD =
HHD AHHNOILHIS CINI AINHL
@igiie * JHiL

- * - . N .

]

)



280k

NOTIHH3N330H SIXH-JL d3GW3IWSS0HD FWHES INOHS Mandl

g 1631 - GEINIATESTHIIY zu:%&lmpﬁmx.@zuusomm

00°0(F 037 B0'DG 00°077 0@} 0°09f OODEL oW ee'n;  Wegp  e0°0r w0y

T p— . P SN . W .\\./I\)-\\J.. A FAN

T

1?- 00 "5h- 0Q°DY-

J

]

PP Ay

AV

h]

i

T T
@ "e: @8°G1

T

Q0GR

eree

A *E9°84 82E°¢E- = §3164 XbH “NIW #94344
81- 7062 /001 dd19 = H3Li4 ghech

HHD AHENOILULS OQINI NOfHL

alciee Jdl

Do "Bs




Bo "BR:

NOTIHY3T3008 SIXH-Z Y3GW3IWS50H3 FWHES LHOHS MINdl
8 1531 - SSINIAICCIUDAY AJNYL AAHIH INITINGAIY

{JICHT JH[L

g0z 00°037 DO'0G 00°@ZF O0B'dS]  90°09) 00GET D909 @00  w@y  00'0) 00702
=

-

(=)

"

4}

=

=]

%

m

‘IH

o

s

e —— . s L...|ql-.\|-<\./.\.l/< IA.! \I;[\ \J/\I/. < ._\c .’. h-,.r.\ ra ..\/.. >q G
v VYTV =5

~n

=

[ =0

R)

bl

(]

[=]

L=

a

(=]

&

: 4

1[4 ? 178 ‘E9°0G ahe’3- = S3ANTHA XHW “NIMW Ba7344 o
91- /@8&c /061 dd8 = Y3104 GRECE =

HHD AHHNOILHLIS OINT AINHL
P16 JHl




NOTIEH3T330H INBLINS3Y 438W3WSS0H] JWHYd LNOHd ¥2iHL
¢ 1831 - GLANIATESIHIGY HOT mh AAEIH GNIINTO3d

z JNLL
ARt @s.ehm aa.emw a@.amm @e.amm sguwwﬁ ma.awm sa.r ﬂ ea.@sm sangx @s.ﬂw aa.sm es.gm-.
&
=
&
_I-IHu
[
e e e e e e W e S = =
| S
r\)/\);/c)\;/J )&# b\ | 0
2 e
&3
!
m
L~
P
EN
x=
|
),
" &
=
&
| =
o
o
=
en
Mld
)
&
_m
“L
2
s
T 131 & ¢2'g ‘BR"BI- 8.0'0 = S3NMNHA XHM ‘NIW BSY344 =
91- /082 /00) dd79 = 431714 GREZE =

HHJ AHHNOILHLE OINI NINHL

I -

4l




ALT2073M M: mm_asmxmn. 1 JWHHS LNOWHA4 A00d1
1831 - mzuimwm_cfc AN L. z.__.w m.w_mﬂ 32&:8&

@9'@5E Q0°GEC  BRTeDE  BRRLC aa.sﬁw @eTalc  wdQ3f ss.e AL A 00" 25 8829 88 "0c 0
. =
=
(=)
o
(=]
-
(=]
T”MM
&
LT
HMA
S~
“z
o
a5
=)
-
8
&
o=
et
)
[=]
. L)
- e
']{i./lj[w(l ®
(a3}
ot
£1a 5 00°GL ‘90 09t apectay = 9311184 YBW “NIHW HAX34d &
91- /05¢ /0GE ddd = H3ILS GhECE «

HHO AHHNOILHLS QIND HOnHl

#12iic ! JHL

* -




TA0T34 STXH-L 43dW3IWEE0E] INHdd LHNOYZ HOndl
g FH.: - mmuzu__ 16534334 A ,tw _cumJ NI Y
00°9UE  Q0TOLE @DCODE  BRURAT  QUREE  0REIZ 09 0E) Zm @A°0ZT  00'@F  oetee  @CBE ORp

1

’ﬁ- pRd%- QA@T0B-

:f

i

AP 05 4

at

T

008k 0 07

1

0 "0

fB0L

S3NTHA XHW “NIM
4473 = 431713

CHPWEE !

GRECH

HHD LHENOTIHLS OUNI A3NHL
@iZres - J4l

N RCE")




e B3 ed'Q

p.Huagsz SIXE-Z

g 1634l - mmuzu M

£E BOTORE  DO'RLL

00" 087

WIAHINESOYT JWHY LNOHA Hanyl
£34994 NINYL JAEIH ANITNA3Y

0417

06 03y

336N WL
ap-acl @ tcl

POURE 0403 0RCBE  @R°P

@d @B -

T

0o e9-

1

BAF_

1

_=|
it
L

,

0

B Pl

T

T
na R  ouac

T

80 Q2

-t

0018

8 370

‘* B8 60l

91-

46871 -
f0GL

P

§3MTHA XUW “NIN
4479 = H3LI4

HAZIdd

LRedb

HHD AHUNOILHLS OINI MDNHL
BIgIcE ¢ J4dl

. .
.

TR




| -

INYIngay >...Uo¢-: HAGQUWZWEGOED 2uUY Y NOUL YOnKd
d L5=. - 553N3AISS3H9IL .y_uu_-_“._ zm Mmﬁ oNITND3E
e
@°99E  @RTQEE @I CeRE  MRRLE pRUOEZ  ARcdIg 097031 Q0TO5T PATeEl  @0QF @0'dd Ll ae'y
-
=
. &
" g
[=)
=
=
) nmﬁn
. M
=
MI!I.
=
=
| =
&
=
=S
5,
=
T =
=
o
&
=
&=
-
£r'o 8 0@ G4 ‘ B@TOSE PR’ 29 = S301BA XHW *NIH HaHI 44 =
91- f0of /ORE 44778 = 43114 GRECH p=

HHD AHHHOILHLS OLINI AINHL
eicris * Jdl




aQ "af:

NOLLHH3T3I0H SIXH-X ALTAHHI 40 HIIN3IT 4304l
- SSANINTECIUIIY AINIL LAHIH SHIJN03Y

007877  ODTUET 9009

g 153l
O°0IZ 007987 D00

[235H]  IHLL
R

00°8,  @9Qp

9879 08°DZ

r
00" 5k-

I

WEREse

-
LG5 a8 hE"G ‘B0 BRI a0k’ 0- = 93M17H4 XBH “NIW HIX934
91- /8GZ /001 4479 = "3IL14 GREZD

HHJ AHHNOILHLS QUMD HONHL

Bi121c6 *

Jdt

3 - 0@ "@8-

o

J

]

U1 P

R "SH @@ tec

PR @9




NOLLHEINFDOE STxH-A ALTABYHS 40 HILN3T Aandl

B 1631 - GCINIAISEIHSEY HINYL AAHIH INIIN03Y
[J3HT WL

De'RRE  Q0BIz  DOTdRS  BOCOST  QRTRLZ  DRCASl  M0Te3l  @eT@Ll  Qdteel  ee'os  wet@R  e@tRl  BR'Re

J

BE 0o -

00 " Gh-

IF-

2

o G ERE b

e reman ey g gt P WP N e \..).falvf.\’.k\ Jf& = >.1\\/ oo sl E
N A o
|
o
=
=
mi
=
=
=
-
m.d
&
&=
m
GL'8E 8 1Lk ‘BETEY ap9°c- = S3NTHA XHW ‘NIW HIAGIA =
ar- /8GZ2 /00 4479 = 431714 GRECH =

HYD LHUNOILHIS DINI Mgl
@icice - 4L




ALIZ0N34 SIXH-X ALTAHHY 40 J3INTD HO0HL

1631 - CEINIATIEEIHOI ﬁ_:mw-mi__%x SNIJNG44Y
d3=W 1
G009 MO'OSE MR'edE BOCBL7  Q0UREZ  @DC@IZ  00URS[ @ETOGI DBl ©OTOF  @e@3  weRy @
=
=
(=]
o
&
=
m
=3
i
omlr.
m]
“=
=,
o
~
L
bt
=
[ ]
Lo
=
=2
|
L. Ch
- e
. . =
M
ae"a 8 ge°ss ‘ PEOAE apdEy = 93N7THA XHW *NIW BAXS24 s
g1- /052 /B6¢ 4478 = H3iLid Ghelh @
HYD AHHNOILHLS OINI MINHL
BIZicE ! 41

“ A .




8083

HHD JHYMOIIHIS OUNI H30HL
przrie ! a8l

ALIJ97 38 S513B-) \ﬁ: cmw 40 Y3IiN3T W_u:_&
(531 - ES3ININIE ummm xu_ﬂ_mw-nﬁw_‘@wﬁ aNIM04d
335
o@" sc‘. aa.g@% @a.sﬁm aeusﬁm an-aiz sa.m_m_ﬁ 0e’ag ﬂ as- @w @a.eb _M:__"@m 0aes an- u
| =
-
&
o
&
=
=
e
W__w
@..HJ.
J....ﬂ
o,
UMM
S &
- - =5
b
=
=
.
=
&
)
=
=
o
s
e '03E @ £9°¢ *GLRE 295°0- = S3NTHA HHW *NIW HALSTA )
91- f@5L  /9@¢ 44718 = H31I4d GhEZR =




0889

] )

[

.Lmn

LHELTNSAE 41120734 ALTAERT 40 d3INTD

g 1541
0O 0BE  BO DL

-~
2403

NZAIGEINAIY ¥ANd.L AAW3H

[J35HI  JHlL

90°0EZ  0RCATZ  09'@E 000Nl B8de)

Adnel
SNISNCIY

00°0F 09"

00 "0g

gg.a

-7 "'|'Y'|

_
>

03 05-

@0 " ak-

T
T
Er

INEiy

M,

o,

T
&?ﬁﬂj

C

oa

-
oo " an

T

1

a2 D009

110

® 007G

‘BO'@SE  89Q°ED = §3N784 XBW “NIK

91- /864 /00¢ ddd = Halild

HAHIDA
GRedh

HYD IHUNOILHLS DUINI NONWL

piZrie

Jdl

@D aer




‘ APPENDIX C

MISCELLANEQOUS TEST INFORMATION

C-1



VEHICLE INSTRUMENTATION INFORMATION

TEST NO. 921210

ORIENTATION
LOCATION AXIS MFR MODEL S/N (+ SENSING)
LEFT REAR SEAT
CROSSMEMBER LONGITUDINAL X ENDEVCO 2264 BA46 REAR
RIGHT REAR SEAT
CROSSMEMBER LONGITUDINAL X ENDEVCO 2264 AZ83 REAR
ENGINE TOP LONGITUDINAL X ENDEVCO 2264 AR24 REAR
ENGINE BOTTOM LONGITUDINAL X ENDEVCO 2264 AW40 REAR
RIGHT BRAKE CALIPER
LONGITUDINAL X ENDEVCO 2264 AR89 REAR
LEFT BRAKE CALIPER
LONGITUDINAL X ENDEVCO 2264 AS29 REAR
INSTRUMENT PANEL CENTER
LONGITUDINAL X ENDEVCO 2264 AKO3 REAR
LAP BELT OUTBOARD FORCE LEBOW 3419 127 TENSION
SHOULDER BELT OUTBOARD FORCE LEBOW 3419 571 TENSION
VEHICLE CENTER OF GRAVITY
LONGITUDINAL X ENDEVCO 2264 ASS53 REAR
LATERAL Y ENDEVCO 2264 AS70 RIGHT

VERTICAL Z ENDEVCO 2264 ASO3 up




HEAVY TRUCK ACCELEROMETER INFORMATION

TEST NO. 921210
ORIENTATION
NO. LOCATION AXIS MFR MODEL S/N (+ SENSING)
9 FRONT FRAME CROSSMEMBER X ENDEVCO 7264 DA94H FRONT
Y ENDEVCO 7264 BY88J LEFT
Z ENDEVCO 7264 CW83H up
10 TRUCK CENTER OF GRAVITY X ENDEVCO 7264 CJ66H REAR
Y ENDEVCO 7264 CJ16H LEFT




DUMMY INSTRUMENTATION PLACEMENT

DUMMY MFR. & S/N: HUMANOID/048

SEATING POSITION: DRIVER

ORIENTATION

LOCATION AXIS MFR MODEL S/N (+ SENSING)
HEAD ACCELERATION X ENDEVCO 7264 EH78J REAR
HEAD ACCELERATION Y ENDEVCO 7264 DH37J LEFT
HEAD ACCELERATION 2 ENDEVCO 7264 DD17J Up
NECK FORCE X DENTON 1716 0106 *
NECK FORCE Y DENTON 1716 0106 *
NECK FORCE Z DENTON 1716 0106 *
NECK MOMENT X DENTON 1716 0106 i
NECK MOMENT Y DENTON 1716 0106 *
NECK MOMENT Z DENTON 1716 0106 *
CHEST ACCELERATION X ENDEVCO 7264 EH92J FRONT
CHEST ACCELERATION Y ENDEVCO 7264 CC24H LEFT
CHEST ACCELERATION Z ENDEVCO 7264 FG28J uUp
CHEST DEFLECTION X VERNITECH 81422A S041 OUTWARD
PELVIS ACCELERATION X ENDEVCO 7264 BC75J REAR
PELVIS ACCELERATION Y ENDEVCO 7264 FC43J LEFT
PELVIS ACCELERATION Z ENDEVCO 7264 AP87 004
LEFT FEMUR FORCE GSE 2435 014 TENSION
RIGHT FEMUR FORCE GSE 2430 756 TENSION

*See SIGN CONVENTION sheet for positive sensing orientation of neck load

channels.




ACCELEROMETERS :

POTENTIOMETERS :

LOAD CELLS:

NECK LOAD CELLS:

TIBIA LOAD CELLS:

SIGN CONVENTION

NHTSA DATA TAPE _REFERENCE GUIDE

FORWARD

LEFTWARD

UPWARD

+CHEST LONGITUDINAL DEFLECTION: OUTWARD

+CHEST LATERAL DEFLECTION: LEFTWARD

+SEAT BELT DISPLACEMENT: OUTWARD

+SEAT BELT EXTENSION: ELONGATION

+KNEE SLIDER DISPLACEMENT: DISTANCE BETWEEN FEMUR

AND TIBIA INCREASED
(IN RELATION TO A

SEATED DUMMY)

+FEMUR FORCE: TENSION

+SEAT BELT FORCE: TENSION

+BARRIER FORCE: TENSION

+X FORCE: HEAD PUSHED FORWARD

+Y FORCE: HEAD PUSHED LEFTWARD

+Z FORCE: HEAD PULLED UPWARD (TENSION ON NECK)
+X MOMENT: RIGHT ERR ROTATING TOWARD RIGHT SHOULDER
+Y MOMENT: CHIN ROTATING TOWARD CHEST

+2 MOMENT: CHIN ROTATING TOWARD LEFT SHOULDER
+X FORCE: TENSION

+Y¥ FORCE: TENSION

+Z FORCE: TENSION

+X MOMENT: BOTTOM OF TIBIA MOVING LEFTWARD

+Y MOMENT: BOTTOM OF TIBIA MOVING REARWARD

*U.S. G.P.0.:1993-301-717:80382



