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Section 1.0

Purpose and Test Procedure

960408



Purpose

This crash test was conducted to determine vehicle and occupant response in the 80 kph rear
impact with 70% left side overlap test mode. The test was performed on a 1996 Chevrolet Blazer

2-door mpv.

AT R < . . o A ) .
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Test Procedure

- This test was conducted per Contract No. DTRS57-95-C-00011, Technical Task Directive No. 1,
“Rear Impact Full-Scale Crash Testing for Upgrade of FMVSS 301 Test Procedure.”

The test vehicle was instrumented with nine (9) accelerometers to measure longitudinal axis

accelerations.

The test vehicle contained two (2) Part 572 E 50th percentile adult male anthropomorphic test
devices (dummies). The dummies were positioned in the front outboard designated seating positions
according to the dummy i)lacement procedure specified in Appendix C of the Laboratory Test
Procedure TP-208-09. Each dummy was restrained by a three-point unibelt.

The deformable impactor was instrumented with five (5) force load cells to measure longitudinal

axis forces on the barrier face. The deformable barrier face was positioned 229 mm from ground level.
The impactor’s specified velocity range was 80.1 to 81.8 kph.

Both dummies were instrumented with head center of gravity and Position 1, 2, and 3
accelerometers to measure longitudinal, lateral, and vertical accelerations; neck upper and lower 6-axis
load cells to measure longitudinal, lateral, and vertical force and moments; chest and pelvis
accelerometers to measure longitudinal, lateral, and vertical axis accelerations; and with left and right
femur load cells to measure axial forces. Each Part 572 E dummy’s instrumentation also included a
chest potentiometer to measure longitudinal deflection. The driver dummy’s lap and shoulder belt

were each instrumented with a load cell.

The seventy-six (76) data channels were digitally sampled at 12,500 samples per second and
processed per Sections 11.13 through 11.15 of the Laboratory Test Procedure TP-208-09.

3 960408
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The crash event was recorded by thirteen (13) high-speed motion picture cameras.

The vehicle and occupant data are summarized in Section 2.0. The FMVSS 301 data are
presented in Section 3.0. The vehicle, occupant, and camera measurements are presented in Section
4.0. Appendix A contains the still photographic prints. Appendix B contains the dummy and vehicle
data plots. Appendix C contains the dummy calibration information. Appendix D contains

miscellaneous test information

-

N . . 5 -
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Section 2.0

Rear Deformable Barrier Impact Test Summary

960408
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Test Results Summary

This 80 kph rear crash test with 70% left side overlap was conducted at TRC on April 8, 1996.

The test vehicle, a 1996 Chevrolet Blazer 2-door mpv, was equipped with airbags and three-point
unibelts at the driver’s and right front passenger’s seating positions. The vehicle's test weight was
1906 kg. The vehicle's maximum static crush was 579 mm.

The driver's HIC was 783. The driver's chest maximum resultant acceleration with three (3)
milliseconds minimum duration was 22.6 g. The driver's chest maximum deflection was 3 mm. The
driver's left and right femur maximum compressive forces were 1409 N and 1033 N, respectively.

The right front passenger's HIC was 2552. The right front passenger's chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 18.9 g. The right front passenger's
chest maximum deflection was 2 mm. The right front passenger's left and right femur maximum

compressive forces were 525 N and 378 N, respectively.

A trace amount of fuel system fluid spilled during the impact event. No fuel system fluid spillage
occurred during the static rollover test.

6 960408



Data Acquisition Explanations

The right front passenger’s head Position 3 X-axis accelerometer, HD3XG2, exceeded the

data channels full scale limit at 131 milliseconds.

The left rear wheel axle X-axis accelerometer, RAXXG], lost data at 71 milliseconds as a

result of the accelerometers cable being cut by the vehicle’s crush on impact.

The right rear wheel axle X-axis accelerometer, RAXXG?2, lost data at 47 milliseconds as a

result of the accelerometers cable being cut by the vehicle’s crush on impact.

The rear package shelf X-axis accelerometer, TCRXG, exceeded the data channel full scale

limit at 30 milliseconds.

7 960408
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Test type:
Test date:
Test time:

Ambient temperature
at impact area:

Vehicle year/make/
model/body style:

Vehicle test weight:
Impact angle”:
Impact velocity*:

Primary:
Secondary:

Maximum static crush:

Number of cameras:
High-speed:

Door opening data:
Left-front:
Right-front:

Table 1 Crash Test Summary

80 kph rear impact with 70% left side overlap
04/08/96

1548

11°C

1996/Chevrolet/Blazer/2-door mpv
1906 kg

180°

81.8 kph
81.6 kph
579 mm

13

Easy
Easy

! With respect to tow track centerline. )
? Speed trap measurement (+ .08 kph accuracy)
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Table 1 Crash Test Summary, Cont'd.

Dummies:
Type:
Location:

Restraint:

Number of data channels:
Front seat data:
Seat track failure;

Seat back failure:’

Visible dummy contact points:
Head:

Chest:
Abdomen:
Left knee:
Right knee:

Driver #35

Part ST2E

Left front
Airbag/3-point unibelt

30

None

Seat back deformed

Left rear side trim panel

None
None
Steering wheel

Steering wheel

! Floorpan deformed at seat anchor locations.

Passenger #34
Part 572 E

Right front
Airbag/3-point unibelt

30

None

Seat back deformed

Rear floorpan and
head restraint

None
None
None

None

960408



Vehicle year/make/
model/body style:

Color:
VIN:

Engine data:
Placement:
Cylinders:
Displacement:

Transmission data:
Final drive:

Date vehicle received:
Odometer reading:

Dealer's name
and address:

Accessories:
Power steering
Power brakes
Power seats
Power windows
Tinted glass
Radio

Clock

Power door locks

Table 2 Test Vehicle Information

1996/Chevrolet/Blazer/2-door mpv

Black
1GCC518W2TK 168995

Longitudinal/Inline
6

4.3 liters
4 speed, __manual,
__fwd, Xrwd,
03/25/96

194

Quality Chevrolet
Columbus, Ohio

X _automatic,

_4wd

Yes Automatic transmission
Yes Automatic speed control
No Tilting steering wheel

No Telescoping steering wheel
Yes Air conditioning

Yes Anti-skid brake

Yes Rear window defroster

No

Certification data from vehicle's label:

Vehicle manufactured by:
Date of manufacture:
VIN:

GVWR:

GAWR: Front:

Rear:

General Motors Corporation

01/96
1GCC518W2TK 168995
2018 kg
998 kg
1179 kg

10

__overdrive

Yes
No
No
No
Yes
Yes
No
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Table 2 Test Vehicle Information, Cont'd.

Size of tires on vehicle:

Spare tire:

Type of front seats:

Tire & capacity data from vehicle's label:

Recommended tire size:
Recommended cold tire pressure:
Front:
Rear:
Designated Seating Capacity:
Front
Rear
Total
Cargo Load:

Test vehicle attitudes:

Delivered attitude: LF: 815 mm
Fully loaded attitude: LF: 787 mm
Pre-test attitude: LF: 780 mm

P205/75R15

P205/75R15
Bucket

P205/75R15

240 kPa
240 kPa

NA
NA
NA
374 kg

RF: 825 mm LR: 842 mm RR: 845 mm
RF: 784 mm LR: 824 mm RR: 827 mm
RF: 765 mm LR:1046 mm RR: 934 mm

11 960408



Table 2 Test Vehicle Information, Cont'd.

Weight of test vehicle as received (with maximum fluids):

Right front 425
Left front 453
Total front weight 878
Total rear weight 744
Total delivered weight 1622

Calculation of test vehicle's target test weight:

kg
kg
kg
kg
kg

Right rear 371 kg
Left rear 373 kg
(54.1% of total vehicle weight)
* (45.9% of total vehicle weight)

UDW + RCLW! + (Number of Hybrid TIT dummies x 76 kg

per dummy)

RCLW = Rated Cargo and Luggage Weight
UDW = Unloaded Delivered Weight (1622 kg)
VCW! = Vehicle Capacity Weight = NA

DSC = Designated Seating Capacity (NA)
RCLW = VCW-68(DSC) =136

Target test weight =

Target test weight = 1622 + 136

+ 152 = 1910 kg

Weight of test vehicle with required dummies and 68 kg of cargo weight:

Right front 535
Left front 542
Total front weight 1077
Total rear weight 829
Total test weight 1906

Right rear 407 kg
Left rear 422 kg
(56.5% of total vehicle weight)
(43.5% of total vehicle weight)
(0.2% under target test weight)

Weight of ballast secured in vehicle cargo area: 0

Components removed to meet target test weight: Front bumper, grill, head lights,

and ABS unit..

CG rearward of front wheel centerline: 1111 mm

Vehicle Wheelbase: 2555 mm

! From vehicle's tire load label.

12
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Table 3_Post-Impact Data

Test number: 960408

Test date: 04/08/96

Test time: 1548

Test type: 80 kph rear impact with 70% left side overlap
Impact angle: 180°

Ambient temperature

at impact area: 11°C

Temperature in

occupant compartment: 21°C

Impact velocity:
Primary: 81.8 kph
Secondary 81.6 kph
Specified range: 78.5 to 81.5 kph

Distance from vehicle to barrier:
Entering velocity trap: 356 mm

Exiting velocity trap: 51 mm

Test vehicle static crush:

Overall length of test vehicle:

Pre-test: L: 4455 mm
Post-test: L: 3981 mm
Total crush: L: 474 mm
Average crush: 445 mm

13

C:
C:

C

4455 mm
3760 mm
695 mm

R:
R:
R:

4455 mm
4290 mm
165' mm
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Figure 1 Impact Velocity Measurement System

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

The vanes have 305-millimeter spacing.

14
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Test date:

Vehicle year/make/
model/body style:

VIN:

Build date:

Test weight:
Vehicle wheelbase:
Maximum width:

Front overhang:

Collision Deformation
Classification (CDC) Code: 06BDEW3

Crush depth
measurements:

Midpoint of damage:

Length of damaged
region:

Figure 2 Accident Investigation Division Data

03/14/96

1996/Chevrolet/Blazer/2-door mpv

1GCC518W2TK168995
01/96
€ L
1628 kg }
€ L2 —>t—— [ —>
2555 mm !
I
1715 mm SR R
r—r - A ? i f \\\
984 mm o1 : c2 C3 ! c4 Cs I, T
y_l/L_L;__*\j__\} Co
I oy
!
i
—/
Cl: 477 mm ﬁ
C2: 453 mm !
’ +Cll=
C3: 539 mm G=D
C4: 579 mm |
C5: 396 mm ;
Cé: 178 mm '
i
i
D: Vehicle Longitudinal Centerline !
N |
1
L: 1715 mm
15 960408




Section 3.0

FMVSS 301 Data

16
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Table 4 Dummy Injury Criteria

Maximum Acceleration

Head Chest
X Y Z R X Y
Driver 1130g -253g -277g 1178 ¢g 226¢ S3g
Passenger 2339g -341g -1086.g 2579 g 189¢g -41g

Maximum Femur Compressive Force
Left Femur Right Femur
Driver 1409 N 1033 N
Passenger 525N . 378 N

; Head Injury Criteria’

: HIC Time t; Time t;
Driver 783 112.880ms 121.680 ms
; Passenger 2552 129.920 ms  134.880 ms

Head Maximum Resultant Acceleration
Acceleration Time t, Time t;
Driver 1094 g 115.2 ms 118.1 ms
Passenger 1752 g 130.2 ms 133.2 ms

: Chest Maximum Resultant Acceleration’

Acceleration Time t; Time t3
Driver 2268 125.0 ms 127.9 ms
Passenger 189g 135.4 ms 138.3 ms

Maximum Chest Deflection

Driver 3 mm

Passenger 2 mm

! As defined in FMVSS No. 208
%2 Defined as equal to or exceeding 0.003 sec. duration

17

-104¢g
-16.4 g
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Vebhicle year/make/model/body style:

Fuel system capacity:
Usable capacity:
Test volume range:
Actual test volume:
Test fluid type:
Specific gravity:
Kinematic viscosity:
Test fluid color:
Type of fuel pump:

Does the electric fuel pump
operate with ignition switch

"on" and the engine not operating.

Details of fuel system:

Table 5 Fuel System Data

1996 Chevrolet/Blazer/2-door mpv
19.0 (from owner's manual)

18.6 gal (furnished by COTR)

17.1 gal to 17.5 gal (92-94% of usable)
17.5 gal (with entire fuel system filled)
Stoddard solvent

0.764

0.99 centistoke

purple

electric

No

The fuel tank is located behind the rear axle.
The fuel filler neck is located on the left side.
The fuel lines run along the left side to the front.

18 960408



Table 6 FMVSS 301 Post-Impact Test Data

Test date: 04/08/96
Vehicle year/make/model/body style: 1996/Chevrolet/Blazer/2-door mpv

Test requirements:
Test vehicle fuel tank filled to 92 to 94% of manufacturer's usable capacity and with electric fuel pump

operating (if it will operate without engine operation). Part 572 test dummies located at each front

designated seating position.

Test vehicle impact type:

Frontal (48 kph)
Oblique (48 kph) with __° barrier face first contacting (driver's/passenger's) side
X _ Rear moving barrier (80 kph)

Lateral moving barrier (32 kph)

Fuel system fluid spillage measurements:

Test Maximum
Results Allowable
1.  From impact until vehicle motion ceases Trace 28¢g
2.  5-Minute period after vehicle motion ceases Og 140 g
3. Next 25 minutes after S-minute period Og 28 g/1 min

Fuel system fluid spillage location(s): Trace fuel system fluid spillage from tubing running to the

carbon canister located at the left rear of the vehicle. There were two lines connected to the

canister, both were severed during the impact.

19 960408




Figure 3 FMVSS 301 Static Rollover Test Data

NHTSA number: RT0219
Test phase

Static rollover machine rotation time information:

Fuel filler cap

(specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, O seconds
FMVSS 301 position hold time = 5 minutes, O seconds
Total = 7 minutes, 0 seconds
Next whole minute interval = 7 minutes

Fuel system fluid spillage measurements:

Test Maximum
0° to 90° rotation (fuel filler cap down) Results Allowable
1.  First five minutes from onset of rotation Og 142 g
2.  Sixth minute from onset of rotation - Og 28g
3.  Seventh minute from onset of rotation Og 28 g
Fuel system fluid spillage location(s). None

20 960408




Figure 3 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

90° 180°

Static rollover machine rotation time information: (specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, O seconds
FMVSS 301 position hold time = S minutes, O seconds
Total = 7 minutes, O seconds
Next whole minute interval = 14 minutes

Fuel system fluid spillage measurements:

Test Maximum
90° to 180° rotation Results Allowable
1.  First five minutes from onset of rotation Og 142 g
2. Sixth minute from onset of rotation - Og 28 g
3.  Seventh minute from onset of rotation Og 28¢g
Fuel system fluid spillage location(s). None
21 960408




Figure 3 FMVSS 301 Static Rollover Test Da

Test phase

Static rollover machine rotation time information:

270°

Cont'd.

(specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, 0 seconds
FMVSS 301 position hold time = 5 minutes, O seconds
Total = 7 minutes, 0 secconds
Next whole minute interval = 21 minutes

Fuel system fluid spillage measurements:

Test Maximum
180° to 270° rotation Results Allowable
1.  First five minutes from onset of rotation Og 142 ¢
2. Sixth minute from onset of rotation - 0Og 28g
3.  Seventh minute from onset of rotation 0 g 28¢g
Fuel system fluid spillage location(s). None
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Figure 3 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

270°

Static rollover machine rotation time information:

Time required for machine to rotate 90°
FMVSS 301 position hold time =
Total =

Next whole minute interval =

Fuel system fluid spillage measurements:

270° to 360° rotation

2
5
7
28

360°

(specified range is 1-3 minutes)
minutes, O seconds
minutes, 0 seconds
minutes, 0 seconds

minutes

1.  First five minutes from onset of rotation
2.  Sixth minute from onset of rotation

3.  Seventh minute from onset of rotation

Fuel system fluid spillage location(s): None

23

Test Maximum
Results Allowable
Og 142 g
- Og 28¢g
Og 28g
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Section 4.0

Vehicle, Moving Deformable Barrier, Occupant, and Camera Measurements
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Figure 4 Pre-test and Post-test Measurement Points
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Table 7 Impacted Vehicle Measurements

Vehicle year/make/model/body style: 1996/Chevrolet/Blazer/2-door mpv ~ Test Number: 960408

No. Type of measurement Pre-test Post-test Diff.
X1 Total length of vehicle at centerline 4455 mm 3760 mm 695 mm
X2 Rear surface of vehicle to front of engine block 636 mm 605 mm 31 mm
X3 Rear surface of vehicle to firewall 1156 mm 1249 mm -93 mm
X4  Rear surface of vehicle to

upper leading edge of right door 1590 mm 1334 mm 206 mm
X5 Rear surface of vehicle to

upper leading edge of left door 1388 mm 1368 mm 20 mm
X6 Rear surface of vehicle to . . .

lower leading edge of right door 1410 mm 1415 mm <5 mm
X7 Rear surface of vehicle to

lower leading edge of left door 1425 mm 1422 mm 3 mm
X8 Rear surface of vehicle to

upper trailing edge of right door 2535 mm 2527 mm 8§ mm
X9 Rear surface of vehicle to

upper trailing edge of left door 2535 mm 2516 mm 19 mm
X10 Rear surface of vehicle o

lower trailing edge of right door 2545 mm 2549 mm -4 mm
X11 Rear surface of vehicle to

lower trailing edge of left door 2545 mm 2553 mm -3 mm
X12 Rear surface of vehicle to

bottom of "A" post on right side 1480 mm 1458 mm 22 mm
X13 Rear surface of vehicle to

bottom of "A" post on left side 1485 mm 1453 mm 32 mm
X14 Rear surface of vehicle to firewall - right side 1198 mm 1190 mm 8 mm
X15 Rear surface of vehicle to firewall - left side 1166 “mm 1155 mm 11 mm
X16 Rear surface of vehicle to steering wheel center 1880 mm 1807 mm 73 mm
X17 Center of steering column to "A" post 279 mm 293 mm -14 mm
X18 Center of steering column to headliner 430 mm 493 mm -13 mm
X19 Rear surface of vehicle to right side of front bumper 4455 mm 4290 mm 165 mm
X20 Rear surface of vehicle to left side of front bumper 4455 mm 3981 mm 474 mm
X21 Length of engine block 460 mm 460 mm 0 mm
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Table 8 Vehicle Measurements

Difference

No. Description of Measurement Pre-Test | Post-Test

X1 Total Length of Vehicle at Centerline 4455 3760 695
X2 Front Surface of Vehicle to Bottom of “A”

Post of Right Side 1480 1458 22
X3 Front Surface of Vehicle to Bottom of “A”

Post of Left Side 1485 1453 32
X4 Front Surface of Vehicle to Right Side of Rear

Bumper 4455 4290 165
X5 Front Surface of Vehicle to Left Side of Rear

Bumper 4455 3981 474
X6 Right Front Sill to Ground Plane 337 374 -37
X7 Left Front Sill to Ground Plane 334 396 -62
X8 Right Rear Sill to Ground Plane 370 490 -120
X9 Left Rear Sill to Ground Plane 367 535 -168
X10 Wheelbase of Vehicle - Left Side 2555 2410 145
X11 Width of Vehicle at Maximum Width Point 1715 2129 -414
X12 Front Surface of Vehicle to Engine Target 636 605 31
X13 Front Surface of Vehicle to Compartment

Target 2050 20035 45
X14 Front Surface of Vehicle to Rear Bumper

Target 4383 3856 527
X15 Wheelbase of Vehicle - Right Side 2555 2566 -11
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Figure 5_Vehicle Target Locations

382 —
1860 417 ‘ ; 1366 .
Ref.
{Dimensions in Millimeters)
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Table 9 Test Vehicle Rear Profile Data

X-axis measurements referenced to a plane 430 millimeters forward of the front bumper support
brackets. Y-axis measurements are left and right of the original vehicle centerline. Y-axis
measurements (6 points) should divide the width of the car and be clearly indicated on the form.

Z-axis (height) measurements are from the ground.

Pre-Test Profile
Vehicle Left Vehicle Right
pt. 1 pt. 2 pt. 3 pt. 4 pt. S pt. 6
Bottom of rear bumper X 4830 4840 4793 4794 4824 4809
Y 666 450 172 -105 -410 -656
Z 506 500 457 472 481 484
Top of rear bumper X 4845 4851 4859 4858 4844 4830
Y 660 432 151 -123 -418 -665
Z 634 633 632 637 635 636
Center of trunk X 4766 4782 4788 4794 4779 4757
Y 665 440 155 -114 -412  -660
Z 895 897 897 894 902 900
Post-Test Profile
Vehicle Left Vehicle Right
pt. 1 pt. 2 pt. 3 pt. 4 pt. 5 pt. 6
Bottom of rear bumper X 4288 4353 4221 4225 4409 4612
Y 600 444 172 -104 -345 -577
Z 642 628 619 624 568 528
Top of rear bumper X 4368 4398 4320 4279 4448 4652
Y 649 430 151 -80 -345 -545
z 730 762 784 795 730 669
Center of trunk X 4476 4465 4499 4524 4546 4674
Y 650 440 158 -111 -406 -614
Z 971 995 971 961 969 902
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Table 9 Test Vehicle Rear Profile Data, Cont’d.

Change
Vehicle Left Vehicle Right

pt. 1 pt. 2 pt. 3 pt. 4 pt. 5 pt. 6

Bottom of rear bumper X 542 487 572 569 415 197
Y -66 -6 0 1 65 79

Z 136 128 162 152 87 -128

Top of rear bumper X 477 453 539 579 396 178
Y -11 -2 0 43 73 120

Z 96 134 152 158 . 95 33

Center of trunk X 290 317 289 270 233 &3
Y -15 0 3 3 6 46

Z 76 98 74 67 67 2

+X: Rearward from a reference plane 430 mm forward of the vehicle front bumper
+Y: Left from vehicle longitudinal centerline
+Z: Up from ground
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Figure 6 Vehicle Accelerometer Mounting Locations
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B [:5
i —
BOTTOM VIEW
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Table 10 Pre- and Post-Test Position of Vehicle Accelerometer Mounting Locations

Accelerometer Description X, Y, Z Location
X Y 4
Left front seat outboard mounting rail Pre 1985 mm 550 mm 489
Post 2040 mm 550 mm 530
Change -55 mm 0 mm 41
Right front seat outboard mounting rail Pre 1985 mm -550 mm 530
Post 2050 mm -550 mm 541
Change -65 mm 0 mm 11
Left front seat back (mid-point of seat) Pre 2520 mm 362 mm 1145
Post 2718 mm 351 mm 990
Change -19¢ mm -11 mm -155
Right front seat back (mid-point of seat) Pre 2520 mm -362 mm 1172
Post 2850 mm -350 mm 969
Change -330 mm 12 mm -203
Radiator support Pre 300 mm -100 mm 890
Post 290 mm -100 mm 940
Change 10 mm 0 mm 50
Top of engine Pre 980 mm 146 mm 740
Post 985 mm 146 mm 771
Change -5 mm 0 mm 31
Left rear wheel axle Pre 3420 mm 414 mm 327
Post 3410 mm 414 mm 311
Change 10 mm 0 mm -16
Right rear wheel axle Pre 3420 mm -414 mm 327
Post 3412 mm -414 mm 320
Change 8 mm 0 mm -7
Rear package shelf (top of rear seat back) Pre 4145 mm 0 mm 766
Post 3791 mm -16 mm 911
Change 354 mm -16 mm 145
! Reference Point: X - vertical plane at front bumper
Y - vehicle centerline
Z - ground
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Figure 7 Moving Deformable Barrier Face Crush

Notes: L is pre-test length of contact surface.
C1 through C6 are spaced equally apart.

CL is moving barrier centerline.

Pre-test Post-test Crush
L 1621 mm
Cl1 256 mm 152 mm -104 mm
C2 236 mm 178 mm -58 mm
C3 237 mm 224 mm -13 mm
C4 237 mm 284 mm 47 mm
CSs 237 mm 294 mm 57 mm
C6 250 mm 315 mm 65 mm
CL 237 mm 276 mm 39 mm
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Figure 8 Dummy Measurement Locations for Front Seat Occupants

Passenger

VERTICAL LONGITUDINAL PLANE

(" N——L ¢

Driver
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Table 12 Dummy Measurement Data For Front Seat Occupants

Driver Passenger
Designation Type of Measurement (Serial #35) (Serial #34)
WA Windshield angle 37° NA
SWA Steering wheel angle 67° NA
SCA Steering column angle 23° NA
SA Seat back angle 23° 23°
HZ Head to roof 233 mm 212 mm
HH Head to header 460 mm 461 mm
HW Head to windshield 650 mm 594 mm
HR Head to side header 270 mm 268 mm
NR Nose to rim - . 368 mm NA
NA Nose to rim angle 14° NA
CD Chest to dash 514 mm 546 mm
Cs Steering wheel to chest 319 mm NA
RA Rim to abdomen 163 mm NA
KDL Left knee to dash 160 mm 188 mm
KDR Right knee to dash 137 mm 204 mm
KDA Outboard knee to dash angle 32° 26°
PA Pelvic angle 24° 23°
TA Tibial angle . 45° 43°
KK Knee to knee 270 mm 276 mm
ST Striker to head 588 mm 607 mm
Striker to head angle -63° -77°
SK* Striker to knee 700 mm 683 mm
Striker to knee angle -2° -2°
SH' Striker to H-point 317 mm 331 mm
Striker to H-point angle 20° 10°
SHY Striker to H-point (Y dir.) 235 mm 254 mm
HS Head to side window 380 mm 356 mm
HD H-point to door 155 mm 138 mm
AD Arm to door 132 mm 127 mm

The seat back angle (SA®) is measured relative to vertical, all other angles are measured relative
to horizontal.
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Figure 9 Seat Belt Positioning Data

DUMMY'S CENTERLINE \

‘D’ RING

SHOULDER BELT PORTION

LAP BELT PORTION

x \
B
L
v
~—~— 3 MILLIMETERS THICK
MALE BLADE ALUMINUM PLATE
BUCKLE ASSEMBLY
INBOARD ANCHORAGE RETRACTOR
REEL
OUTBOARD ANCHORAGE
FLOORPAN -—/ l
Driver Passenger
A | Top surface of aluminum plate to belt upper edge 345 mm 332 mm
B Top surface of aluminum plate to belt lower edge 260 mm 250 mm
C | Dummy centerline to outer edge of belt at chest
flesh top 133 mm 157 mm
D | Dummy centerline to inner edge of belt at chest
flesh top 74 mm 94 mm
E | Dummy centerline to intersection of upper
torso belt and lap belt 206 mm 210 mm
37 960408



Figure 10 _Camera Positions
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Figure A-2 Pre-Test Left Front Three-Quarter View
A-3
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Figure A-3 Post-Test Left Front Three-Quarter View
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Figure A-4 Pre-Test Left Side View
A-5
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Figure A-5 Post-Test Left Side View
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Figure A-6 Pre-Test Left Rear Three-Quarter View
A




.

1
n
"
L
||

-

l.]t#llh’r-“‘q.

[T} |‘l.'lll vl‘

~

_:- ,_,.‘i,...‘l;

Figure A-7 Post-Test Left Rear Three-Quarter View
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e A-8 Pre-Test Rear View
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Figure A-9 Post-Test Rear View
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Figure A-10 Pre-Test Right Rear Three-Quarter View
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Figure A-11 Post-Test Right Rear Three-Quarter View
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Figure A-12 Pre-Test Right Side View
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Figure A-13 Post-Test Right Side View
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Figure A-14 Pre-Test Right Front Three-Quarter View
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Figure A-15 Post-Test Right Front Three-




Figure A-16 Pre-Test Front Underbody View
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Figure A-17 Post-Test Front Underbody View
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Figure A-19 Post-Test Rear Underbody View
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Figure A-20 Post-Test Rear Underbody/Carbon Canister Close-up View
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Figure A-23 Pre-Test Carbon Canister View
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Figure A-24 Pre-Test Windshield View
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Figure A-25 Post-Test Windshield View
A-26 960408




o

e L

Figure A-26 Pre-Test Barrier to Vehicle Alignment View - Overhead
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Figure A-28 Post-Test Deformable Impactor Face Right Side View
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Figure A-29 Pre-Test Driver Dummy Position View
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Figure A-30 Post-Test Driver Dummy Position View
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Figure A-31 Pre-Test Passenger Dummy Position View
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Figure A-32 Post-Test Passenger Dummy Position View
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Figure A-35 Pre-Test Driver Dummy & Vehicle Interior - View 2
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Figure A-36 Post-Test Driver Dummy & Vehicle Interior - View 2
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Figure A-37 Pre-Test Passenger Dummy & Vehicle Interior - View 1
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Figure A-38 Post-Test Passenger Dummy & Vehicle Interior - View 1
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Figure A-39 Pre-Test Passenger Dummy & Vehicle Interior - View 2
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Figure A-40 Post-Test Passenger Dummy & Vehicle Interior - View 2
A-41 960408




960408

Test Driver Dummy Head Contact - View 1
A-42
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Figure A-
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Figure A-42 Post-Test Driver Dummy Head Contact - View 2
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Figure A-43 Post-Test Driver Dummy Head Contact - View 3
A-44
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Figure A-44 Post-Test Driver Dummy Knee Contact - View 1
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Figure A-45 Post-Test Driver Dummy Knee Contact - View 2
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Figure A-47 Post-Test Passenger Dummy Head Contact - View 2
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Figure A-48 Post-Test Passenger Dummy Head Contact - View 3
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Figure A-49 Post-Test Vehicle on Static Rollover Device
A-50




960408

endix B

Data Plots
B-1




SN BZ'GL 8 J £6 ¥~

‘SN BB'9TT B 9 ¥@ CTT :UlPD AY3d

peRT SSYTJ "HJ :¥3LTI4d

(SW)y 3UIL
BI1g P8¢ PCee L TAA BT 997 88T 281 L 114
. S | I IZ
. T = —— . . ~~ . X
BA¥P36 :H¥IEHNAN 1531 ALTH93IINI WILSAS 713Nnd
NDILEY3T3I00 SIKU-X Qu3H H3IAINO
dYTH3A0 “BL ONYU HdX @8 LU ¥3ZU1B 13N0HAZIHD 9661 U 40 dY3d OLNI HITUHYB 3780NH0430

Be-

G-

St

G

S5

GL

Gb

CT1

TIXO3H :13NNUHD

NOI1vy¥37330¢

(2]

268408

B-2



968408

SN ¥B'ETT 8 9 BE'CZ- ‘SW ¥R BZT B 9 ¥G L :¥1¥0 MY3d peBY SSU1D "HY :¥3LId T9A03IH : TINNUHD
(S5W) 3JNIL .
pIg p8Z BCZ YAA BBT 897 BeT pe’t oL By pT pZ-
_ | | | _ %"
. . . . . . . . . . . . . . . N . . . . . . . . . N . N . . + m— le

. . . . . . . . . . . . . . . . . . N . . . . . —— Swl
D>
(qr]
- . . . - . . . . HJ
m
—
. . . . . . . . . m
o)
é TUI m
. . . . . . . . =
. . . . . . . . . . m
. . . N . . . . . . . . . . . . . . . . . . . . . . . PP @N
. . . . . N . . . . . . . . . . . . . . . . . . . . . N . . v — @T
BOYyP95 - ¥3ENNN 1531 ALIBO3INT WILSA3 T3N3 INT D91 2°

NDILPY3T320¢ SIKP-A OU3IH H3AIHO
dUTH3IA0 ZBL OND HdX @8 Lb ¥3ZUTB 130HA3HD B6B1 U 40 HU3Y OLINI HITHYUB 318UKHY0430 INIAOW




[e0]
(o]
=
S B9'GIT 8 9 ZL LZ- ‘SW PR +Z1 ® 9 BB ¢ :Ylvd ANP3d BBBT SSUTD "HI :¥31Id T9ZU3IH : T3NNPHD %
(SHY  3JNIL
pig p8Z BGZ YA A p8T poT gel (7]’ )8 oL ot 21 BZ-
| | _ _ _ ee-
. . . . . . . . . N . . . . . . . . . . . . . . . . . . . . .IQV|
. . . - . . . . . . . . N . . . » . . . . ISNI
D>
(ar]
. . - . . 3 . 3
m
[ st
. . . L . . . m
| —__~M 2
— B = T
o jan]
. . . ', . . . . . N =
. - . . . . . . . N . . . . . R . . . . . . . . . . . . . . ISN
N . . . . . . . . . . . . . . . . . . . . . . . . . . . .ISV
29

B@¥BS6 :H3AUNN LS3L ALTHI3ILINT W3ILSAS 3Nd "INI Jul
NDILPY3T3000 5IKG-Z OU3H H3ATHO
dYTHIA0 Z8L ONY HdX 88 LY ¥3ZU1B L1308AIHD 9661 U 40 HY3IY OLNI H3IHHGB 318UNH0430 INIAOW



360408

SN ¥B'6T- @ 9 60°'B ‘SN BB 91T 8 9 TB LIT :9lvl A¥3d BBBT SSYID "HI -¥3LTI4 FIHO3IH :13NNUHD
_ (SWy  3NIL
eig R8¢ BGZ YAA PB1 31 BEl 81 BL B¥ o1 RZ-
8
. . . . . . . . . . B . . . . . . . . . . . . . . . . . . .IQV
D
(m)
. - - - . v . - . . 3
m
r
. . . i . . . . . . m
3
o m
. . . « . . . . . . =
. . . . . . . . . . . . . . . . . . E . . . . . . . . . . . .ISS#
BA¥BS6 :H3EHNN LS3l ALI¥O3INI H3ILSAS I3N4 "ONI JMl bzl

NOILBY3N3J00 LNULINS3Y QU3H H3AI¥D
d8THIA0 “8L ONU HdX 8B LU ¥3Zu1B 137T0HA3IHD B66T U 40 ¥U3¥ OINI HITHYUE 3186W¥0430 INIAOW



[#e]
[«
g
SW BB i} & N BS'@B1- ‘SN ZG £¢T B N 6+ 92F :9ivd Muid PORT SSYI1J "HI :¥3LNId FAXAIN : TINNUHI b4
{(SHY 3UNIL
PIg p8e BCZ YA A BB1 paT sl 80T oL By BT pZ-
| | | o
. . . . . . . . . . . . N . . . . . . . . . . . . . . . — WVI
. . . . . . . . . . N . . R . . . . . . . . . . . . . . o« — @Nl
-
X
e
N —~ w
I —— =/ ~ T 9 = &
>
=
. . . . . . . . N . . N . N . . . . . . . . . . . . . . JRp— SN
. . . . . . . . . . . N . . N . . . . . . . . . . . . . . . + — Qv
BB+#PR98 :Y3HAHNNN 1531 ALTH93IINI W3ILSAS 13N3 "INI JdlL B3

30403 YU3IHS SIKU-K MIIN ¥3ddN ¥3ATHO
dUT¥3A0 8L ONU HdX B8 19 ¥3Z¥1B L3T0HAIHI 9661 b 40 ¥U3Y¥ OLINI HIIHYYE 378VNH0430 INIAOW



960408

SN B+ BCY 8 N ¥B'SIf- ‘SH SE'CIT B8 N §9°¢61 :v¥lbd ydvad PBBT SSY1D "HI :¥3iId TH4AM3IN : T3INNUHD
{SU) 3NIL
BIC P8¢ pCC LYAA BB1 pot ALt 8B1 BL '}4 PT B2~
| _ | _ _ 0%
. . . . - . . . . . . . . . . . . . N . . . . . . . . . . - PR @VI
. . . . . . - . . . . . . . . . . . . . . . . . . . . . P @Nl
.
pr o]
oy
e TN —~ o~
A 8 =z |
- - - - Y - 3 . . - x B
=
. . . . . . . . . - . . . R . . . . . . . . . . . . . . . — &N
. . . . . N » . . . . - . - . . . . . . . . . . . . . . . . P— Gv
BAYR96 :HIGUNN 1S3L ALTYHIINI W31SAS 13nd "AONI JHlL 83

32Y¥04 YU3IHS SIKU-A MI3N ¥3ddN HIAIHO
dUTY3A0 ZOL ONU HdX @8 LY H3ZU78 13108A3IHI BE6T B 40 ¥U3Y OINI HITHMUE 378BWH0430 INIAOW




[00]
(o]
‘ =
SN ¥B 1ZT ® N ZB°SGkI- ‘SW 85981 8 N BL 896 :YLb0 Hyid PRRY SSETD CHD ¥ILTI4 TAZNIN :TINNGHD 8
(SW) 3IWIL
pIg paz YA YA 261 p91 st o1 oL Bb o1 BZ-
| | | | ._ | >
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Jp—— @TI
. . . . . . . . . . . . . . . . . . . - . . . . . . . - . . . — SNI
-
2
o
. . » - - - . . . - —l—l_
~ [¢0]
e —— e~ @ = 1
- - - - - - 3 . . - x B
P
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . o om— SN
. . . . " . . . . . . . . . . . . . . . . . . . . . . . — ST
BB5236 - H3BUNN 1S3L ALTU5IINT W3LSAS T3nd N1 ou1 22

30404 WIKY SIKU-Z X33IN ¥3ddN d3A1Y0
dYI43A0 ZBL ONY HdX B8 LY HIZY1B 1310HAIHD 9661 Y 40 ¥U3¥ OINI HITHYYB IT8BHE0430 INIAOW



9604098

SN BZ'EZT 8 N-N Z9'S1- ‘SW BI'GIT 8 N-N 60 +Z Y160 %v3d BBS SSYTD CHD +¥ILTI4  TWXMIN ¢ TINNUHD
(54)  3WIL
BIg P8z pCZ bz pE1 po1 T3 T oL Bb BI pZ-
T T T T T T T T ™
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + e— QN«I
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v o— Sml
o
=
R . . . . . . . . . o
c
\n\/ m P
=5 — 9 _
/‘\.\\’l\ . ©
%
. . . . . . . . . . . . N . . . . . . . . . . . . . . . . . . — Sw
N . . . . “ . . . . . . . . . . . . . . . . . . . . . . . . PRp— SNﬂ
B8+yB96 -U3ENNN 1531 ALTS9IINT W3LSAS 13nd “INT a1 28!

SIXY-X LNOBY LNIHOH HIIN ¥3d4dNR Y3IAIYO
dUTYIA0 ZBL ONU HJX 8B LU H3IZUTB 1370MA3H]D 3667 U 40 ¥Yb3¥ DINI HITHYUE 3I18UNY0430 INIAOW




[e 0]
[~
>
SN ¥B'ETZ 8 N'N ¥#£ +1- ‘SW B¥'BI1 8 W'N GP'9¥% :¥Yivd Ab3d @09 SSY10 "HJ -¥3lild THAMAN : TINNUHO P4
{854} 3JUIL
p1e pac BGZ YA A 881 831 eel 801 2L 2F B1 PZ-
| | | | | | | o
. . . . . . . . . . . . . . . . . . . . . . . . . . N . . . « — @N«I
. . . . . . « . . . . . . . . . . . . . . . . . . . . . . [pe— Swl
. . . . . . . . . . —_
o
2
. . . . . . . . . . [ ]
| ey
m ©
B T
[an]

{H-N)

e .—1pz1

BYP36 WIEUNN 1531 , AIT993INI W3L5AS Tand INT oal 28!

SIXY-A LNDBY LN3IWOW AJ33IN H3ddN H3IAIHD
d6T43IA0 Z@L ONU HdY 88 19 ¥3IZu18 L3ITOMAIH] 9661 © 40 ¥U3Y¥ DINI HIIHHUE 378BHY0J30 INIAOW



3968408

SW ZT FHT 8 N'N GB 9Z- ‘SW ¥B8'FZZ 8 W-N B84°9 :91U0 3¥3d 809 SSY1D "HIY -¥3LTId THZAIN : TINNUHD
(SuH)y 3JUIL
BIg P8¢C BGC BZL BB1 231 2¢el 8ot 8L X4 o1 Bz~
T 1 T T I 1 T T I ™
. . . . . . . . . . . . . . . . A . . ' . . . . . . Ppe— QW.“I
A . . . . . . . . N . . . . ‘. . . . N . . . . . . . [pp— le
. . - . - . » . 3 . - l
[an]
P
. . . . . . . . . [)
|
m —
— 2 =
— [aa]
. . « « . . . . . . =
=
. . . - . . . . . . . . . N . . . . . . . . . . . . o — ﬁw
. . . N . . . . . . . . . . N . . . . . . . . . . . . — Swﬁ
BB1

Be¥R36 :YH3EGNNN LS31

ALI¥O3INI HN3ILSAS 73N
SIXWY-Z LNOBY LN3NOW XJ3N ¥d3ddn H3ATHD
dvTHIA0 4@L OND HdX 88 LY ¥3Zu18 13T0HA3IHI 8667 U 40 ¥UY3¥ OLINI H3THNUE 378UNY¥0430 INIAOW

“INT Jdl



o
o
-
SW OF BET 8 9 Z¥ 6- 'SW PB'ST1 8 D BZ 8ET :YLYO Ny3d PA@T SSYTD "HY :¥3LTI4  TOKIOH :TINNGHD &
(54} 3NIL
Big P8z BCZ pZL pE1 P91 T3 0ol oL By p1 bz-
| | | _ _ | o
; »
P~ 9
. . . . v — @W
D
(o]
. . . o
m
—
. . . m
o]
D o
. . . . . ] Sw M I—I.
[we) (o2
. . . =
5
. . N . . . - — Sm
. . . . N . . N . . v — &NH
BBYDP36 - UIBNNN 1S3l AIT803INI HIL1SAS Tand NI ou1 2°!

NOL 194373009 SIXU-X T NDILISOd OV3H d3AIHO
dU IR0 ZBL ONY HdX @88 Lu ¥3ZuB 137I0HAIHD B5667 © 40 ¥u3d¥ OINI H3ITHYVUB 3718UNY¥0430 INIAOU




SW ¢E'917T 8 9 G¥ 62~ SW 91'#271 8 9 25°6 :¥lv0 AY3d paBt SSYI0 "HI :¥3LNId TOZTOH : TINNBHD
ere p8¢e PEC Y44 BB1 s%%zg m:m%« 8o1 BL 14 01 wNWw
| | | | ._ | | | | | )
R A N P
” A N P

I\r\.\lk(/))?((!\(’\\ll‘l\]/»\.\.\(/: A . :

o e
o R
. : . . . . . . . . i}

BO¥RI6 YIENNN 1S3L

ALTYOIINI W3ILSAS 13nd

NOILGY3T3J330 SIKY-Z 1 NDILISOd OW3H H3ATHO
dU¥IAD 8L ONY HdX 28 LY H3IZBTB 1370HA3HI 3667 ¥ J0 HY3Y¥ OINI HITUyUB 318UHY0430 INIADH

"ONI 2l

NOI1b¥31333v

()

968408

B-13



960408

SW ¥¥'STT 8 9 99°GS- ‘SW ¥B8°£ZT 8 9 GG ET :¥1b0 WY3d Bp@ApT SSH1I "HI -¥31Id TIAZOH < T3INNYHD

(5H)  3JNIL
R 8% p8Z BGC L TAA BET LD asl ool oL 14 Bl TA
83-

NOT1vy31333v
B-14

(3]

BO¥DB38 :HIBUNN 1531 ALTYOIINI H3LSAS 71304 "IN Jdl es

NOILBY3T13II0 SIKU-A ¢ NDILISOd OU3H H¥3IATHO
dU143IA0 Z@L ONY HdX 88 Lt ¥3ZUTB L3I0HAIHI 9667 U 40 ¥u3y OINI HIIHYYB 318UNH0430 INIAOH




SN ZG'STT ® 9 #I'LL- “SH @9°ECZT 8 9 L6 ¥1 :9lb0 M¥3d BOBT SSW13 "HJI :Y¥3LId
{5W) 3JUIL
Bif P8z BEZ BZe 1861 891 Bel 0871 oL ev 21 BZ-

1 1 T 1

BA¥RI6 :Y3IBUNN 1S3l ALTYIILINT H3ILSAS 13nd
NOTL¥H3T330Y SIXU-Z ¢ NDILISOd OV3IH ¥3ATHA
dU¥3A0 ZBL ONU HdX 88 1b ¥3ZB18 L370HA3H] 5661 Y 40 ¥U3Y OINI y3ITHYBE 3I1EUNY0430

TINI Jdl

INTAOW

28~

B¥-

Be-

pz

B¥

F3ZZUH - 13NNVHD

NOI19¥31333%

(2]

868408

B-15



SW ZL'CB 8 9 ¥9°€¥- ‘SW 94'GTT B D LL'BLY :¥1¥0 N¥3d poBY S59YT3 "H) -¥3ILId TIXEQH - 1INNGHD

Big p8z BGZ

TAA

(5]} 3JWIL
9B! 831 sl gel BL Br pI YA

. .

_ | 1 [ | | o

. . . . . . .

. . . . . . . . . . . . - . . . . . . . . .— P87

] 74

BE+B36 :YIENNN L1S31

d943A0 ZBL ONY HdA

88

ALTHI3INI N3ILSAS 13Nd "ONT Jdl
NDILb6Y¥313300 SIKU-X E NDILISOd QU3H H3AIHO
LY ¥3Zu78 13T0MAZHD BE6T Y 40 ¥U3H OINI HITHHUB 3786040330 INIAOW

NOI1vy373339

(3

368408

B-18




SW 8b°9DT 8 9 29°Z4- ‘SW BZ 137 8 9 11T -Ulud Nyid PEBT SSY1D "HD :¥3LTI4  TOASOH : TANNYHD
BIs 2_& sm QMN BB swﬁﬁwE w:mwﬂ Sﬂ s_\t o_v o_ﬁ -
e A
L R S P
-
R SR
S U S P
BOYPAB "m.wmca,._ E_u.h . - ‘C:GW;: :Ew}.w .mi, | | | ..u.: 5a1 2%

dUTH3A0 78L ONY

HdA

NOTLUY3T3IIV SIKU-A £ NDILISOd QU3H Y¥IAIHO

@8 1U ¥3Zu1B 1370HA3HD B66T ¥ 30 ¥v3d OINI H31HYUB 3180HY0430 INIAOW

NOI1Vd31333¥

(2]

968488

B-17



S Z5'STT 8 N #1118 ‘SH 98 66Z B N 82821 :¥Lv0 Nyid PBBT SSYTD HI c¥3LTI4  TIKTHN : TINNGHD
AN p8Z pCZ pzZZ 951 ST T p0! oL or p1 -
| ! | ._ | | ! | | | )
o | ] e
o | s e,
L | Y B b
T O O S
BA+P96 - HIGHNN ;m_.h . . CEQM:: zwa\,.m ETE . . . ..uE 7a1 22

dUTH3IAD ZBL ONB HdX

30404 HUIHS SIKU-X MO3IN Y3K0T ¥3ATHO
@8 1b ¥3ZU1B 1310HA3IHD 36671 U 40 HU3d OINI

HI1HYYB 318BKY0430 INIAOW

33404

(201 X N

960408

B-18




9608488

SW B9GPl B N 2 ¥SZ- ‘SH ZB'STT B N 26 ISE :ylvd ¥wid BEBT SSYTD CHD ¥3LTI4  TJAAN + TINNGHD
(SWY 3WIL
A P8z BSZ YA o5 1 P91 Bel T3 BL BY o1 Be-
| _ | | _ | | _ | o
. . . . . . . . . . . . . . . . « N N . . . . . . . . . . . PRp— QTI
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fp— swl
-
. . . . . . . . . . o
-
l9n
- . . - . . . . - - 3
: — o g = =
A = o
=
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v — SN
. . . . . . . N . . . . . . . . . . . . . . - . . . . . . . ¢ — @T
807096  HIBHNN 1531 ALTS93INI H3ISA8 Tan4 “INT oul °°

3004 ¥Y3HS SIKU-A AXD3IN YIR0 ¥3ATHO
dUY3A0 “BL ONU HdX BB LY ¥3ZU1B L3IT0HAIHI B66T U 40 HUIY OINI H31UYuE I78BHN0I30 INIAOU

. ) .
. P . o ¢ .= . - N - - o . _



o]
(o]
&
SW ¥5°ZZ1 8 N S0 28G1- ‘SW $9°901 8 N £E B¥E :9160 X03d PABT SSYI1J "HI :¥3LId FAZDIN < TINNBHD P
{5H) 3UIl A
81t p8Z L&A Bee BET 887 Bfl po1 oL 214 21 YA
_ gb-
. . . . . o . . . . . . . . . . . . . . . . . . . . . N . [pe—— @Tl
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — ONl
-
2ol
o
- . - . . . . . 3
—_ [«
>C m
=
. . . . . . . . . . N
. . . . . B . . . . . . . . . . . . . . . . . . . . . . . . - — Be
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . B . — B¥
BA¥PIB :HIANNN 1531 ALTYOILINI W3LSAS 13Nd "ONID 24l o3

30404 WIKY SIKY-Z AD3N d3M0T H3AIYHO
dUHIAD ZBL ONU HdX 988 LY ¥3ZU18 1370MA3HI B968T ¥ J0 ¥U3Y¥ OLNI H3IHYEB 378UN¥0J30 INIAOW




SN B8°BYTT 8 W-N L¥ BE-

It B8e

BGT

‘SW BS LST B W-N SL 6L :Blb0 Ab3d

(SW)  3JHIL
TAA 861 831 Bel 8ol

803 55870
oL

"HJY 431714

or

a1

THXDIN : TINNBHD

BZ-

|

.

BB+¥BI6 :YH3AHNN 1S53t

dUTH3A0 ZBL ONB HdA

f

ALTYIIINI N3ILISAS 13nd
SIXY-X LNDBY IN3NOW XI3N ¥3IADT H3AIHO

“INT ul

B8 1U ¥3ZU18 1370HAIHO 2667 B 40 ¥Y3Y¥ OINI HITHHGE 318UNY0JI0 INIAOW

esi-

AL

23

oct

881

3noyot

(H-N)

3960408

B-21



w
{a]
>
SN ¥¥ ' GIT 8 N'N BB LZI- ‘SW #+¥ LBE 8 W'N 31 1E :91b60 Nv3d 888 SSVU1J "HJ) :¥3L7114 FUATAN :13NNUHD s
(SW) 3JHIL
B1g p8Z BGZ Y A4 PB1 991 Bl a1 oL 14 o1 pZ-
| | | | | | | o
. . . . . . . . . . . . . . . . . . . . . . . . . . — @Nﬂl
. . . . . A . . . . . . . . . . . . . . . . . . . . [— wwl
. . . . —
(o]
o)
. . . . o
c
m N
— o]
. . . . . N . . . z
=
BB+¥RY6 :H3QUNN 1531 ALTHIIINI WILSAS 13N “INT Jdl o8l

SIXY-A LNDBU LN3INOW XJ3N HIADT HIATIHO
d9I43IA0 ZBL ONU HdX 88 Lb H3IZU1B 1310HAIH]- 98661 © 40 HU3Y OINI HITHYUB 3786NY0J30 INIADW




960488

SH ¥Z'CFT 8 N'N B1'BE- ‘SW ¥+ BB1 8@ W'N 9% 91 :¥1¥0 Mu3d @@9 SSY1J "HJ :¥3LTI4 THZIAN : TINNGHD
(5H)  3HIL
Bie B8z BCC L TAA 261 831 BET 8ot oL 14 o1 pZ-
_ _ _ eBi-
. . . B . . . . . . . . . . . . . . . . . . . . . . . . . . J— GNﬁl
. . - . . . B . . . . . . . . . . . . . . . . . . . . . -— BB~
. . . - . . . . - e |
o
2l
. . . - . . . . . =]
ot
m e
A S — P o, S — Q ﬂ—l
/\/I\ pog @
. . . . . . - . . . =z
=
. . . . . . . . . . . . . . . . B . . . . . . . . . . . . . -— @9
- . . . . . . . . . . . . - . . . . . . - . . . B . . . . . -— BEl
BA¥R96 :¥IBNNN LS3L ALTYI3INI H3IALSAS 73N4 "INI Oul 081

SIX9-Z LNDBY INJHOW AJ3N ¥3ADT HIAINO
dUTY3A0 ZBL ONY HdX @8 LU H3ZYUTB L3T0HA3HD D667 U 40 ¥U3¥ OLNI H31yduB 378UHY0430 INIAOW




[ee]
(o]
=
SH ¥V EFZ 8 9 9¢ T~ ‘SW BT L1 B8 D 652 :9.lv0 MB3Id @871 SSBT1I "HI -¥3AL1I3 FOXLSO : TINNUHD %
(si) 3JHIL
I 114 RGZ LY AA BBT poT gl gR1 oL /4 Bl BZ-
| | | | | 0%
- . - - . . . . . . . . . - . . . . . . . - . . - . . . . . . cm— GTI
. . . . . . . . . . . . . . . . - . . . . . . . . . . . . . [ SN!
D
o
- - . . - . . . 3 Y 3
m
r
. . . . . . . . . . m
X
D -4
o m
. =

(M

VL]

BA¥RIE :HIBWUNN 1531 ALTHO3INI W3LSAS 713Nn5 “INT Jdl
NO11bd373DJ38 SIXY-X L53HD HIAIHO
dUT43IA0 Z@BL ONU HdX @8 LY ¥37u78 13T0HA3HD B6671 U 40 ¥63¥ OINI HITHYUB 318UNY0430 INIAOH



SN $Z'9B B 9 BE'S- ‘SN BB ZET B 9 kb1 :YLYQ N¥3d BBT SSYTD HD -¥ILTI4  T9ALSD - TANNYHD
(541 3WIL
pIg B8Z BCZ Pz 051 P31 ocl op1 BL BF o1 pZ-

| | _ | | | o
. . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . — @Tl
. . . . . . . . . . . . . . . . . . . . . - . . . . . . . . fp— SNl

>

(em]

L} . . - . . . . ’ - 3

m

gl

. . . . . . . . . . m

X

\/\/\I\/s\/\/\ll\'\/")) 2 "
[en] m

. . . . . . . . . . =

. . . . . N . . . . m
. N N . . . . . . . . . . . . . . . . . . . . . . . . . . . o am— SN
. . . N . . . . - . . . . . . . . . . . . . . . . . . . . N Ppp— SV
BOYDI6 - UJENNN 1531 ALT993INI W3ISAS T3nJ NI oul 22

: NOILbY31303b SIXU-A LSIHO H3AINO
dYTHIA0 “BL ONY HdX B8 LU ¥3Zu1B L13710HA3IHI BEBT U 40 d¥Y3Y OLNI H3IHYUB 3788N¥0J30 INIAOW



SW BZ TZ} B8 9 £%°@F- ‘SW ZG'GET 8 9 +£°D :U1lb0 Mu3d

BBF SS90 "H) -¥3LTId

¥9ZLSI :13NNUHD

(SH) 3UIL
"R8Y B8Z BGZ Y AA 86T LIs] ac1 8ol oL /14 BT YA
_ | | _ | _ 0%
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . —_—] ®¢I
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm— SNI
D
o
« 0 . - 3 . . . - nlv
m
~
. . . . . m
A
D
—_ @ —
P
. . . . - . . . . . =z
. . . - - - . .— Db
BB¥RPI96 :HIGUNN 1531 ALTHOIINT HILSAS T304 "IONI Jdl 83
NOI11U8313230 SIXU-Z 1S3IHI HIAIHA
JYIN3IA0 ZBL ONY HdX 88 LU H3ZU18 L1370MA3HD 96671 U 40 ¥u3¥ OINI HITHUYB 3NGuNH0430 ONIADW

9604¢8

B-26



SN ZT F1- 89 12°@ ‘SN 81°9¢
eIe B8¢ " JoYA

T8 920 EC 91Vl Xv3d

(5H)
TAA BBT 891

@8} SSYTI
JHIL
Bel 081 8L

"HY +¥3ALT1d

Bb

81 Be-

_ !

BaFBI6 :YIBHNN LS3L

dU1Y3A0 Z0L ONU HdX

ALTHI3INI H3LSAS 13nd
NOILbY313020 INULITINS3Y LSIHD Y¥3ATHO
@8 L& ¥3Zu18 1370HAIH] 2661 & J0 ¥U3y OINI HITHHUE 318BNH0430 INIAOH

TINT Jdl

09~

(114

14

8s

TOHLSD :1INNUHD

NOI19y313339

(3

968408

B-27



(e 0]
[~=]
o
SH ZE 9vZ ® WW B9 9- ‘SW BB ZET 8 WHW Ly € :HLY0 AEId ABT SSUTIJ "HIY -¥3L1d TO0X1SD :13INNUHD mw
(SH} 3NIL
pIg p8Z BCZ [\ YAA 261 P9t pey goT oL B [} [ YA
| | | _ o
. . . . . . . . . . . . . . . . . . . . . . . . . . . . v — wwl
. . . . . . . . . . . . . . . . . . . . . . - . . [ MM| o
G
2
"
(o]
' 0 = ~N
. - R
pt 4
BB¥P36 :Y3IGHUNN 1531 ALTY93INTI W3ILSAS 13Nnd TONT oMl 6Dl

NO11337430 L53HO d3ATHO
dYT43IA0 /%@L ONY HdX 88 1Y ¥3ZulB 13N0HAZHD 8661 U 40 dU3Y¥ DINI HITHY¥EB 378UNH0430 INIAOH



9608408

SK BB°9BT B 9 SL'E- ‘SW b4 B9 B 9 18761 :Yly0 NyId BOBT SSYTD THI :NILTI4  TIXAIL ¢ TINNUHO
(W) 3NIL
pIc P8z pSZ YA BB1 po1 Bl po1 bL bY o1 pZ-
] | | | | [ | | o
. N . . . . . . . . . . . . . . . . . . . 7 . . . N . A . . b — sml
. . . . . - . . . . PO . . . . . . . . N . . N . . . . . . b — Sml
D>
(e)
m
—
. . . [ . . . . . . m
o]
D o
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . —_— sv.l u n_/—
(o) m
. . . . . . . . . . =
- . . . . . N N . . m
. . . . . . . . . . . . . . . . . . . . N . . . . . . . . o com—— SN.I
4]
BB7D96 - UIBUNN 1531 ALTH93INT WILSAS T3N3 “INT oal °f

NOIL1BY313230 SIKU-K SIAT3Id ¥3A1d0
dUTH3IA0 7Z@BL ONU HdX 88 LU ¥3ZU18 1370HA3HD 86871 U 40 ¥Yb3¥ OLINI H3THYWB 37166HY0J30 INIAOW



o
[«
=
SW ZE'6L 8 9 BB 9- ‘SN 95°8Z1 8 9 SB'Z :YiV0 Wid BERT SSY1D HI NILTI4  FIAAZL TAINNGHD @ ©
(SW1 3WIL
BIE P8z pCZ pzL B51 B9l pel g1 oL DY Bl pz-
| | _ 9
. . . M . . . . . . . . . . . . . . . . . - . . . . . . . b — svl
. . - . . . . . . . . . . . . . . N . . . . . . . . . . . —_— Swl
D
o
m
T
. . . . . . . . . . m
\}9<§rs>f.r x =
e e — » 37
o o
. . . N . . . . . =z
. . . . . . . . m
. . . . . . . . . . . . . . . . . N . . . . . . . . . N . . —_] &N
. . . N . . . . . . . . . . . . . . . N . . R . . . pppe— SV
807D96 -U3BUNN 1891 TITUD3IINI W3LSAS Tan3 “INT ouL 23

NOILUH3IT32DP SIXY-A SIAT3d ¥Y3AIMO
dU4IA0 Z8L ONU HdX B8 1Y ¥3Zu718 L13TOHAIHD 9661 U 340 dU3Y¥ OLNI HITHY¥UE 3180HY0430 INIAOM




'

SH B9'BTT ® 9 8I'6- ‘SWBI'¢h B 9 IR T :¥LYQ NYid BBBT SSYID "HI :¥3171d T9ZA3d : T13INNUHD
(SN} 3JHIL
It p8Z BCGZ LY A4 BT poTt gty 881 2L .14 871 A
| | _ _ _ _ _ _ o
. . - - . . . . . . . N . . » . . . . . . . . . . . . . . . [RE— @TI
. . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . — @Nl
— —s T, ..r-} p
. . . . . . . . N » . . - . . . . . . . . . . . . . . . . PRp— sv
BB¥RI6 :HIGHNN 1S3L ALTY93INI W3LSAS 13nd “ONI J¥l B3
NOI1PH3T13220 SIKU-Z SIAT3d ¥3AI1HO
dYH3IAD “BL GONU HdY §8 LU H3IZUIEB 1370HMA3IHI 9667 Y 40 HU3Y OLINI HITHHYB 3I186WHE0J30 INIAOW

NOILIBY3I3IITN

(3)

960488

B-31



SN ¢6°67- 8 9 6B°'@ ‘SN BB'C3 8 O LI BT :91b0 Mv3d

pBBY SSYT3 "HI :H¥3LNIA

(sU) INIL

p1g E_& gwm YA P61 s_,ﬂﬁ sﬂ pe1 oL ob p1 -
e
R N
RN B P
R B
TR “m.wm_sz rﬁ.p . CEHM:E :E?.w RETE . . . ..UE 741 2P

duTHIAD ZBL ONB HdM

P8

NOTL1PH3T3200 INDLNS3Y SIAT3d H3AIYHO
LY H3ZuB 1370HA3IHD 8661 U 30 ¥Udd OINI HIIuduA

37148HY¥0430 INIACH

: ‘

TI¥AId - TINNBHI

NOI1VY¥313339

(2]

9608408

B-32



968488

SN 8B BB} 8 N G681~ ‘SW ¥Z #1711 8 N +B BBE nchqn,x¢um 8BS SSET13 "HI -¥3lilld T4W4T :1INNPHI
{SWY 3JUIL
RIg B8Z BGL [\ YAA BBT 897 [/} 20T oL /34 2l YA
| _ | 05"
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PRp— GWI
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * — SMI
s}
b=l
[/
. . . - . . . . - . 3
e esamd L\.\u\(l)\!\/ () M
>C o
=
S T -— Bt
wm+smw :HIGUNN 1531 ALIY93INI W3LSAS T13nd “INI ¥l 8B

JO4D4 HNH34 1437 Y3ATHO
dUTHIAD YBL ONU HdX BB LU ¥3zZu1B 137108AIHD D661 U 40 ¥U3Y¥ OINI H31dHuB 318YNY0430 INIAOW

! 4 \ : - l l l ' .



(0]
fan)
=
SN ¥B'B9T @8 N 1. 2E@1- ‘SW ZE v6 B N +# £8L 9180 ¥Y3d 8BS SSP1J "HY -¥3ILTIA T4W44 :13NNUH3 =
(SH) 3JUIL
pIg¢ pge BGZ LYAA BT @91 8s1 ARt L BF 81 pe-
| | | | | | | _ %6
. . . . . A . . . . . . . . - . . . . - . . . . . . . . . . . — le
. . . . N A . » . . . . . . . . . . . . . . . . . . - . - o — SMI
-
=
(g ]
. . 3 . . 3
\l.l\l{ll\l/l’r —_
>. B = ﬂ
(ul/\l.l\(((/\.\ - i
>
. . . . . . . . . . . . . . . . . . . . . . . . . . * — SM
. . . . . . . . . . . . . . . . . . . . . N . . . . . v v— @W
BR¥B36 :HIGUNN 1S3l ALIY93INTI H3ILISAS 13n4 "ONI 24l BB

30404 ¥NN34 LHDIY ¥3AIHO
d6¥3A0 7Z8L ONU HdX 28 LU H3IZulB 1370HA3HO 3667 b 40 ¥B3¥ DINI HITHHUE 3718BN¥0430 INIAOH



SN ¥R BBZ ® 9 16 #- ‘SW PP ZE1 8 O LB E£EC :9LE0 M¥3d PBBT SSYTD HI -¥3LlId Z9X03H : TINNGHD
(SW)  3JUNIL
(LR8Y B8 ] A ece BT VRN agT 291 oL 14 BT LYAS
e I I I I — . = | I G-
. ! ! ! T o _ ] | : v
- . . . . . . . . . . . . . . . . 4 . . . . . . - . . . . . .Imm
. . - . . . . . . . . . . . . . . . . . . . . . . . . . . .Imh
D
o
. . . . . . . . . e}
L2l
r
. . . . . . . . . faz)
e
>
. . . . . . N . . . . . . - . . . . . . . . . . . . . . . .Imﬁﬂ “
o
. N . . - . . . . =
. . . . . . . . . m
. . N . . . . . . . . . . . . . . . . . . . . . . . . . . .Immﬁ
. N . . ’ . . . . . . . . . . . . 8 . . . . . . . . . . . . ¢ — mmﬂ
BR¥R96 :H3IBUNN 1S3l ALTYIIINI H3ILSAS 13nd “ONT 24l SEZ
NOIL1YY3IT3000 SIXU-X OU3IH HIIN3SSUd LINDY3 1HIOIM
dYIM3IA0 ZBL ONY HdX B8 LY H3Zu18 13710HAJHD B667T U 40 HP3Y OLINI H314HYYB 3189040430 SNIAOW

960408

B-35

B - B RS ‘



[e0]
=
=
SN SC'@BFT 8 9 LB ¥E- ‘SN BZ T¢I 8 0 1B 'L :6lb0 MYdd @A@Y SSU13 "HI :¥311Id COAO3H :13NNUHD P
(54} 3NIL
B1g B8z PCC (' YAA BB1 P31 pgl pet BL 14 a1 Be-
_ _ EWI
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . — QTI
. . . . . . . . . . . . . . . . . . . . . . . . . . . . —1 SWI

NOI18y37330%
B-36

. . . . . . . . . . m
. . N . . . . . . . . . . . . . N . . . . . . . . . . . . . JR— @N
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - cm— @V
BBYD96 - WIBNNN 1531 AIT803INT W3iSAS 1an3 NI odL 22

NOI1bY¥313000 5I1KU-A OV3IH HIONISSUd INDYd L1HOIY
dvT43A0 Z@L ONU HdX 88 LY H¥3ZU1B 137T0HAIHD 5661 © 40 HY3Y OINI HITHHUB 378UNH0430 INIAOW



968408

SW ZL BET 8 9 8S'BBI- SW PR BET B 9 9% 6F :YLlY0 Nv3d BEBT SSY1D "HD :83L1I4  Z9ZO3H : TINNWHD
(W) 3WIL
pis P8Z pCZ YA 051 831 oc1 P01 BL Db 81 pZ-
. . . - . . . . . . . . . . . . . . - . . . . . . . . . . . — mml
. . . . . . N N . . . . . . . . . . . . . . . . . . - . . o — SWI
D
™
. . . . . 4 . . . . o
m
|t
. . . . . . . m
3 B~
. . . . . . . . . . . . . . . . . . . . . — 8ﬂ| “ vﬂu
o m
. N . . . . . =z
. . . . . . . m
—— IS S -
. . N . N . . . . . . . . . . N o . . . . . . . . . . . . . ¢ omm— &m
BOYPI6 - BIBUNN 1S3L ALT893INT W3ISAS 13nd N1 ol 23

NOILWYH3T320V S5IXY-Z OV3H Y3IONISSUd INO¥4 LHIIY
dUTHIAD ZBL ONV HdX B8 1Y H¥3ZBTB 13710HAJHI 8661 U 40 HU3¥ OLNI H31HYYH 318UWNY0J30 INIAOW



T A E N W A By S B E T O R R SN D I S ..

SN ¥B'61- 8 3 GB'@ ‘SH CE'ZET B 9 ZB LGZ :Y1¥0 Mvid

B@BT SSY1D "HI -¥317I4

B¥-

B

83

BT

837

R A

8s¢

(SH) 3WIL
BIL 1174 BEZ T AA Bb1 851 BEl ] oL 14 81 BZ-
BayPS6 :Y3IEHUNN 1531 ALTYIIINI HILSAS 1304 "INI Jul
NOT1Bd373200 LNGULINS3IY QB3H ¥3ONISSUd INOYd 1HOIH
dUHIA0 ZBL ONB HdX 88 19 H3IZUTB 13710MA3HD 5667 U 40 ¥U3¥ OLINI HIIHYYB 3I18UWHC430 INIAOW

ZIHO3IH : 13NNYHD

NOIL1®Y3N3IIV

(3)

960408

B-38




gece4es

SW ¥9°9FT 8 N Z& L+Z- ‘SW ¥Z BET B N +Z ZSZ :v1v0 Aod POAT SSYTID "HJ :¥3L1Id CIXAIN : TINNUHID
(suy  3JUIL
RI¢ B8z BGZ Y AA BB1 patl BeT 201 oL 1} 4 BT pZ~-
“ | _ b
. N » . . . . . . . . . . . . . . . . . . . . N . . . . m— @Tl
. . . . . . . . . . ., . . . . . . . . . . . . . . . . — SNI
.
o)
(e}

o
¢ [ae]
=

BA¥RI6 :YAHUAN LS3l ALIM93INI H3ILSAS T3N3 "ONI D4l 83

32403 ¥UIHS SIKU-X AIIN ¥Y3ddN ¥Y3INISEVd LNOMA LHOIY
dU¥3A0 ZBL ONV HdX B8 1Y H3IZu1B 137T0HA3HD B661 Y 40 ¥P3¥ OLNI H3IHY¥UE 3718bH¥0430 INIADU



SN ZB'BET 8 N CE'9¢Z- 'SH B3 1ET B N #]1 BL 9180 Xb3d pART SSBID "HJ :H3LNIA C3ANIN : TINNUHD
(SH) 3NIL
i1t BBZ | A LY A A BB7 P9l agT poT oL o BT YA
_ | | _ 0
. . . N . . . . . . . . . . . . . . . . . . . . . . . . . . PRp—— GVI
. . . . . . . . . . . . . . . . . . R . . . . . . . . —— SNI
-n
x
o
» - . . . . . - . 3
W s ~—
o =
. - - - - . . - - x
=
. . « . . . . . . . . . . . . . . . . . . . . . . . pE— &v
Ba¥P36 :Y3IGHNN L53L ALIY93INI W3LSAS 13nd “INI OMd 83

3o40d YUIHS SIXU-A MIIN ¥3ddN HIONISSUd INDHS LHIIY
dUTY3IAD %BL ONY HdY B8 1Y Y¥3ZP1B 13T0HAIHD 8661 © 40 ¥Y3¥ OINI HITHHUE 318UN¥0430 INIAOH

968408

B-48




968408

SW BZ LET 8 N LE B9LZ- ‘SW ¥9'BZi 8 N LL BZTI :¥L160 Mb3d PRBT SSYTD "HJY :¥3L113 C3ZAIN : TINNUHD
(SW) 3JHNIL
BIg R8¢ BGZ ", YAA BBT paT BET po1 BL 114 BT pe-
_ _ _ | 09
. . . - . . . . . . . . . . . . . . . . . . . . . . . . . [QV!
. . . . . . . . . . . . . . . . o . . . . . . . . . . . . . .|SNI
.
X
(an)
B = v
. . e . . . . x @
=
) . . . N . N . . . . . . . . . . . . . . . . . . - . . . . - Isv
BB¥BA6 :HIAZUNN 1831 ALTY93INI H3LSAS 13N3 “INI J¥l 83

30404 WIKY SIXU-Z XI3IN ¥3ddN ¥3ONISSUd LNOHS LHIIY
dUTH3A0 ZOL ONY HdX B8 LU ¥3ZB1H 137T0HA3HD 38661 U 40 ¥U3Y¥ OLNI HITHYUB 318UHY0330 INIAOW




SN BB @FT 8 W-N GE'BI- ‘SW BL'EGT 8 WN'N £6°4 :ULBO MY3d #@3 SS5913 "HY :¥3L1Id CHXM3N : TINNUHD

{SW)  3WIL

B1g 174 14 8ce BB1 887 BET eel oL 14 p1 BZ-

B2+BI6 :HYIBUNN 1531 ALIYI3INI H3ILSAS 113nd “INT Jdd
SIXY-X LNDAY LNINOW XI3IN H3ddN ¥3IINISSYd INDHA 1HOIY
dUT¥3IA0 ZBL ONYU HdX 88 18 H3IZu1B L3T0HA3HO BS66T ¢ 40 ¥U3Y OINI Y31H¥YE 3718BHY0J30 INIAOW

BB1-

BZ1-

85

BC1

0B1

3N0YoL

(H-NJ

B-42



960408

S BB'BZT 8 W-N GE'Z1- 'SW +B LET @ N'N Lb B9 +Yl¥0 Av3d P09 SSUTD HI ¥ILTIA  ZWAMIN ¢ TANNUHD
(5W) 3WIL
RIg P8 pSZ bzz 851 pa1 oc1 P01 BL oF o1 Bz-
pBI-
M . . . . . . . . . . . . . . . . . . . . N . . . v a——] swﬂl
. . . . . . . . . . . . . . . . . . . . N . N . . . v —— @W'
- - - - - . l
()
20
. . - . . . . . m
T T T e AN _ . M M
)IJII!III\\\\\\\ //////\\\\\\I\\\l — o™
. . . . . . . . =
=
. . . . . . . . . . . . - . . N . . . . N N . . N . . — sw
o . . . . . . . . . o . . . . . . . . . . . . . . Rp— QNH
387036 -43GNNN 1831 ALT893INT N31SAS 3nd N1 ou1 28!

dU 3N

0L ONY

SIXG-4 LN0AY ININOW AJ3IN H3ddN ¥IINISSYd INDH4 1HOIH
HdX B8 1B ¥3Zu18 137T0HAIHD DEBT U 40 ¥U3Y DINI H3ITHHUB 318UNH0430 INIAOW



N IS U I U BN B U By BN B By A R R B O aa e
SH 9L IET 8 N'N IG6°B- ‘SW 8Z'11Z ® W-N TB'E :¥iv0 M¥id BBS 55910 "HY :¥3L1d CUZA3N : TINNUHD
-(SHY  3HIL
pIL . b8e 14 YA 0BT 091 BeT 201 oL 14 Bl pZ-
_ _ _ PB1-
. . . . . . . . . . . A . . . . . . . . . . . . . . . . . . .ION.«!
N . . N . . . . - -
(]
el
. . . . . . . . - . [~}
c
” )]
=
. . - . . . . . . . . . . . . . . . . . . . - . . . N [&w
BB+BY6 :HIHAUNN 1531 ALTY9IINT HILSAS 13N4 "ONI Jdl 851

W SIXY-Z LN0BY LNINOW ¥I3N ¥3ddN ¥3IINISSUd INOH4 1HOIH
dUTYIA0 ZBL ONY HdY P8 LY ¥3Zu18 L370HAIHI 96671 U 40 dv3¥ DINI H¥ITHYUB 318UNH0430 INIAOH

B-44



968468

SN BZ €BC B w $.°G- ‘SW pZZE} 8 D BB BPZ :ULUO MY3d pOBT SSETD "HI :¥3LI14 CIXTAOH :13NNUHD
(SW) 3JNIL
B1g p8Z ] oA YA A BBT 281 Bsl 1R BL k4 BT BZ-
| | _ | | | 05
, DR e \'\I.I» [ o =" Q
D
o
m
r
. . . . . . . . . m
P o}
D n
- - . . . . . . . . . . . . . . . . . . . . . R . . . . o — 1 Swﬂ M 4-
(e ] o
. . . . . . . . . m
BO¥BA6 :HIGHNAN LS3L . ALINIFINI H3LSAS 3nd "ONI JMl Bte

NOILBY3T300V SIXY-X | NDILISOd OU3IH ¥3ONISSUd INOHS LHIIY
dUTY3A0 ZBL ONU HdX @8 1Y ¥3IZUTB L1370HAIHI 8661 U 40 ¥U3Y OLNI H3IHYYBE 3718UNH0I30 INIAOW



[e0)
[o~)
>
SH @D CZET 8 9 15°8PRT~- ‘SKW 91°BET B 9 @+ 8F :YLd AB3Ad pOBT SSYTI "HI -¥3lLllIld CIZTOH : TINNUHD %
) (SH)  3JHIL
pIg R8Z BGZ [ YAA BBT poT BEl BoT BL 14 [/} 8 Be-
] _ | _ | oI
. . . . . . . . . N - . . . . . . . . . . . N . . . .Imw...
. . . . . . . . . . . . . . ’ . . . . . - . . . . . |®ml
D
(en)
- - - - . v . . . 3
(23}
—
. . . . . . m
A
> [de)
. . . . . . . . . . . . . . . . . . |mml “ A_ﬂ
o oo
. . . . N . =
. . P
. . N . . . . . . . . . . lsﬁl
. . . . . . . . . . . . . . . . . . . . . . . . . .'lmﬂ
Bo#P96 :HIBUNN 1531 ALTHH9IINI HILSAS 13Nd "ONI oYl BY

NOTLBY3T3000 SIXY~Z T NDILISOd OGB3H ¥3ION3SSUd INDMd LHITH
dUTH3IAD 78L ONUY HdX B8 LB ¥3Zu18 L370MAIH]D 86671 U 40 ¥U3Y OINI Y3THYYB 3T18UNN0430 INIAOW



O

e tae

SN ¥R IET 8 9 BE #G- ‘SW Z6'BET 8 9 LL'5 :61v¥0 Xu3d gept SSY13 "HJ :H¥3ILTIA CIAZOH :T13INNBHD

(SH) 3HIL

BIg B8z BEZ A4 BB1 881 2£1 001 oL 14 et BZ-

_ _ |

BA¥RI9E :HIBUNN 1531 AJTYOIINT H3LISAS 13nd "INI JHl
NOTLBY3T13308 SIXU-A € NDILISOd OU3dH ¥3ON3ISSUd LNOM4 LHOIY
dUTY3A0 ZBL ONU HdX 88 LU ¥3Zu1B 1370¥AZHD 8667 U JO db3¥ OLINI HITUMUBE 379UHH0430 INIAOW

Bo-

ec-

Bz

k4

83

NOI1vy313338

(N

860468

B-47



SN PZ FET 8 9 T+ #GZ- ‘SH CE'BET B8 9 ZG 6L :H180 MEad R@BT SSP1I "HI HIINIA

B1g

(5H)  3INIL
114 14 T4 861 891 Bel 212)8 1A By

o1 BZ-

| _

| | | | | \ | | |

BBC-

. . Pp—— @NNI

. . . —] @le

. . .Iswﬁl

PB

BB¥DBI6

sHIENNN 1831 ALTY33INI N3ILISAS 1304
NOI1WY37300V SIXY-Z ¢ NDILISOd OV3IH ¥3ION3ISSUd LNDMd LHOIN
d6IM3IA0 £BL ONB HdX 28 16 ¥3ZulB 1310HAIHI B66T Y 40 ¥B3Y OINI HITHUUE I1UNY0430

"INTI Jdl

INIAON

¢3ZZOH :13INNBHD

NOI19y431333%

(3

968488

B-48



960468

SN PZ'BET B8 9 BE'GE- 'SW 96 @EY 8 9 ZB £EBF :BLY0 do3d PABT SSY13 "HJI :¥3l11id CIXEAH : T3INNUHD
{SWy 3JUIL
BIg p8Z BGZ YA A 26T 297 BET 80T BL .14 T BZ-
_ | | | | o
‘I‘-\I‘l‘ll's,]’f- - . _ - wﬁ> '} - - -

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Jmm
. . . . . . . . . . . . . . - . . . - . . . . . . . . . . IQ«« >
()
- . 3 . - - . - - 3
m
—
. B . . . - . . . aal
o)

D [o2)
- o o
. . . . . . . . - =
. . » . . . . . . m
Taeuridxy uor3lrstnboy BleQ 99g
| |
BB#BI9E :¥IQNNN L1S3L ALIY9IINI H3ILSAS 3nd TINI DM 8ty

NOLLUd313200 SIXYU-X £ NDILISOd OU3H ¥3IN3ISSUd LNOHS LHOIY
d9THIAD %BL GNYU HdX B8 LY H3ZUTH 13710HA3HI 96671 B 40 HU3Y OINI HITHYYE 3718UHA0S30 INIAOW



SN #9°BET B 9 Zi'BL- 'SHW SL°BET 8 9 Ly L -9LbD NY3d BT SSUII "HI :¥3LTIA CIALAH :I3NNUHD
(SW)  3JHIL

pI1g U]: 74 BGC L YAA PB1 291 gl 201 8L *14 p1 pZ-

. . . . . . . .

NOI19d31333¢

(N

BZ

BA¥BIB :H3BNNN 1531 ALTYIIINT N3ILSAS 13Nnd “ONI J4l
NDILUH3N3000V S5I1XU-A £ NDILISOd OV3H Y3IN3SSUd LNOYS LHITH
dUTH3A0 ZBL ONU HdX B8 Lb Y3Zu1B 13T0HAIHI B661 U 40 HU3Y¥ OINI HITHHEYE I18BNY0JI0 INIAOH

968408

B-58




SH 8b BET 8 N @0 SBL- ‘SN #3°SET B N £E E#b

It p8e 7]A7A

Bzl

867

: 9190 AY3d

(54}
831

JUIL
BEl aot

paB1 SSv1d
oL

"HJY ¥3171d

'14 81

|

| _

BB+¥P36 : ¥3IEHNN LS31

dUH3A0 “8L ONU

ALTYIFINI N31SAS T3nd

30804 HU3IHS SIXU-K MDIN ¥3R0T Y3IN3ISSUd INDHA LHOIY
HdX 28 LY ¥3Zb78 L3NOHA3IHI B66T § 40 HU3¥ OLINI H¥3ITHMEB 379VHH0430 INIAOW

BZ-

po-

BF-

Be-

/4

k4

K]

CAXDIN : T3INNUHD

333404

(zBF X NJ

960408

B-51



[¢o]
=~
&
SW ZL 9FET ® N B9 #£Z- ‘SW ¥Z ¥#FT B8 N 69 LIy 9100 XMU3d BRBT SSYUTD "H3 :¥3l111d C4ATIN : TINNBHD b=
(S0 3WIL
B1g¢ B8 BCZ LYAA B8l ear ag1 2071 L 14 p1 pe-
[ _ | o
. . . - . . . A . - . . . . . . N . . . . . A . . . N . Ppe— @Tl
. . . . . . N . . . . . . . . . . . . . - . . . . . . — &NI
-
~
o
. >\r\|1 — N
S [Tel
N/ - &
=
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . — @N
N . . . . . . . . . . . . . . . - . . . . . . . . . . — @V
BB¥B36 :HIBUNN 1531 ALTH93INI H3LSAS 1304 "INT Jdl 83

30404 HY3HS SIXU-A MNI3IN ¥3H0T ¥3ION3SSUd LNOHA LHOIH
dUTHIAD %BL ONY Hd¥ @8 Lu ¥3Z818 L30HA3HD 96671 U 40 U3y OLINI H¥3THHUB 378BH¥0330 INIAOW



SW ¥B LET 8 N 96 BE@¥- ‘SW ¥Z'9Z1 8 N ZL CBIJ :¥lv0 du3d BBBY SSV10 "HI :¥31114 CAZIN = TINNUHD

(SW) 3NIL

i R8¢ /]S4 TAA 0BT 831 8Ll 0ol (15 14 21 BZ-

BO¥BI6 :HIENNN LS3L ALTYOIINI W3ILSAS 13Nd "INI 38l
22404 WWIXY SIXKY-Z AI3IN ¥3IR0T ¥YIONISSYPd LNOM4 LHITY
dUTTY3A0 ZBL ONY HdX B8 LB ¥3ZYIB L30HA3IHI 586671 U 40 YB3Y OINI Y3ITHYUB 3196NA0430 INIAOW

po-

Be-

oc

o

89

33404

(zBT X N)

9608408

B-53



SN @B'@FET 8 N'N FE€ TZ- “5W BZ 1381 8 H'N £8°8Z :91v0 d¥3d

B@S SSUTD "HI :¥3L1TI4

BBI-

AL

83-

83

/1A

8Bl

(54 3HNIL
pIg B8¢ ] A \YAA pBIT ERS Bel 801 8L Bt [/} BZ-
\/\(/
BA¥PI6 :YIGUNN 1531 ALIYIIINI H3ILSAS 1304 "ONI OMlL
SIKY-X LN0AY LN3INOW AJI3N YHIADT MIONISSYd INDY4 LHIIH
dUIY3IA0 Z8L ONU HdX 9B LY H3IZUTB 130HAZHD 9661 B 30 ¥b3¥ OINI HIIHMUE 3180WH0430 INIAOW

CWXTIN : TANNGHD

INeY0L

(H-N)

968488

B-54



960408

SN B9 6Z1 8 M-N B3 B91- ‘SW Z6 LET 8 W-N SE SST :¥1u0 Myid BP9 SSYTD CHI ¥ILII4  ZWATIN - TANNWHD
(5W)  3UIL
A P8z pCz Pzl P61 831 Be1 201 oL oY Bl pe-
_ | | o8-
. . . . . . . . . . . . . . . . . . . t — QN.«I
. . . . . . p— SW|
. . —
(o]
o)
. . (=]
= "
8 v
— o
. . . . . =z
%
. . . . . . . . . . . . . . . . . . . . . . . . . . . . v —— sw
BOYDA6 - HIGNNN 1531 ALTY9IINI W3LSAS T3nd “INT a1 28}

SIXU-A LN0BY LINJINOW XJ3IN H3ADT ¥3IINIS5¢d LINDYd LHOIY
dUTM3IA0 ZBL ONU HdX BB 1U ¥3Zu7B 13N0HA3IHI 9661 b 40 HU3Y DINI HITHMUB 318UNY0430 INIADU




:

[oo]
[s=]
S
m SN BB 28T 8 W'N 97°BZ- ‘SW B¥ $#¥1 8 N'N £8'BC :p1v0 XHb3d #0S SSHT1J "HD Y3114 ZHZ N : TINNUHD R
: (SH) 3JNIL
p1¢ R8Z BGC YAA BBT P91 gl 2ol pL ey 21 YA
, _ _ _ _ 081
. . . - . . . . . N . . . . - . . . . . . . . . . . . . . . . —_1 @Nﬁl
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ——— SWI
- - - - - . Y l
o
~
. . . [»]
c
m

k
?

(H-N)

S .l pz1

BB1

BB¥P36 :HIGUNN 1S3L ALTHIILINT HILSAS T13Nd “ONT Dl
SIXY-Z LN0BY LN3WOW XJ3N Y¥3ADT ¥3IN3SSUd INDdd4 1HOIH
dU43IA0 Z@L ONY HdX @8 LY H3ZUIB 1370HA3HD 9667 U 30 ¥UY3Y OINI H¥IIHYUE 3180WH0430 INIAOM



R e

o©
[~
>
Sl ¥P'BBE 8 9 99 1- ‘SW BS'Z¥1 8 9 SB BY :¥ivD NY3d B8T SS¥1J "HI -¥3LI4 CIXLSD :TINNYHD &
(SW) 3NIL
BIg R8Z BGCC (YA A PBT B93 Betl 2RT BL '14 81 BZ-
| _ _ _ | _ _ 0%
. . . - . . . . . . . . . N - . N . . - . . . . ISNI
D
o
- - - . . v . . . . 3
m
r
. . . . . . . . N . m
o)
D (o)
= e Z ¥
o o
. . e e e e . . —lBL
Be¥R36 :HIBGUNN 1S3l ) ALTY93IINTI H3ILSAS T3Nn4 : TONT J¥Ml 83

NDILBY313200 SIXKY-K L153HD H3ON3SSUd INDH4 LHOIY
dUIH3A0 %@L ONY HdX @B LU H3ZB78 1370MAIHD B66T U 40 ¥b3Y DINI H3IHYYB 378bWH0430 INIACH



RUUONES STy

SN B¢ B¥T ® 9 BF ¥- ‘SW P¥'BBZ 8 D 99°0 :YLWO dv3d @81 SSWIJ "HI -¥3ILIIA CIALSD :T3INNUHI

BIg 1174 BGZ

(5H)  3HIL

ece BB1 B51 BeT go1 0L 24 o1 pe-

B3~
!

83

BA+D96 :YIGHAN 1531

dUTY3IA0 Z8L ONU HdA

ALTH9ILINI W3ILSAS T3nd "INT 2dl
NOILYY¥313000 SIKY-A L53HD H3IN3ISSUd LNDH4 LHOIY
B8 1Y ¥3Zu18 L3T0HAIHD 5661 U 40 ¥U3Y OLINI HITHYYB 378YUY0430 INIAOU

NOI1vyd3713339

(N

96P408

B-S8




SN ¥Z'SET 8 9 £4'91- ‘SW BB ¥¥1 8 9 B8 T :YLlbD0 Xvid BBT SSU13 "HJ :¥31714 ¢IZL5ST :T3NNUHI

9604908

(50} 3JUWIL
RIS p8Z BGZ YA A 261 28T 1 BoT eL 14 81 BZ-
B9-
. . . . . . . . . . . . . . . . . . . . . . . . . . - — By
. . . . . . . . . . . . . . . . . . . . . . . . . . . . — 9z~
>
o
. ) - ﬂld
, [T
-
! . . . m
t el
! s o
w. I
,M . . . . . . . . g °
m.
i . . . . . . . . . a
‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — BF
Bo¥RI6 :H3IQHNN 1S3l ALTHOIINI H3LSAS 13nd “ONT Ol 83

NOILUY¥3T320V S1XKU-Z 1S3IHD Y3IN3ISSUd LND¥4 LHOIY
dYT43A0 ZBL ONY HdX B8 LU ¥3IZBTB 13710HAIHD 9687 © 40 ¥U34 OLNI H31H¥WE 3718UHY0J30 INIAOW

s . .



(o)
fan]
by
SW 9T A1- ® 98B0 ‘SW 95°9fT B 9 @C 0Z :vly0 AN¥dd @871 SSYID "HO :¥3LNIld ZIYLST :13NNBHI %
{SHY 3HIL
B1¢ p8Z BCZ [, YAA PBT 897 pel B8Rl BL P¥ pI BZ-
| _ | .
. . . . . . . . . . . N . . . . . . . . . . . . . . . N . . o— Svl
. N . . . . . N . . . . . . . . . . . « . . . P— SNI
D
()
- - - . - . . » Y 3
m
|
. . . . . . . . m
o]
uo-2 [an]
) — ©
~— pmy o
=

(2

88

BB¥RI6 :HIBNNN L1531 ALT¥O3INI H31SAS 13Nnd “INT Jdl
NOI1P8373200 LNULTIRS3Y 153HD ¥IINIGSUd INDYd LHOIY
dYTI43A0 ZBL ONV HdX 88 1Y ¥3ZY1B 1370HMAIHD 8667 © 40 HU3Y OINI H3ITHYYE 3I78UNN0430 INIAOW




960408

B-61

SN $Z 95T 8 NW #9 1~ ‘SW 91°99 8 W £F'B -Y1v0 Nyid BT SSYTD "HI -¥3LTI4  ZOXLSD : TINNUHD
(SW)  3WIL
p1g P8 BCZ pZZ B51 po1 oLl 801 BL ob D1 pZ-
S e e B B
- . . . . N . . . . . . . . . . . . . . . . . . . . . . . . . — WW|
. . . . . N . . . . . . . . . . . . . . . . . . . . . v a—— mml o
o
n:
o
m
e ) ™
=z
. » . . - - v - . I~
=
. . . . . . . . . . . . . . . . . . . . . . . . . . . Fp— ww
BPYDO6 - 3GUNN 1531 ALT893INI W315AS 13nd “INT u1 P!

NO113371430 153HD Y33IN3ISSUd LNOHd LHIIY
dUTHIA0 %ZBL ONB HdX @8 Lb HIZUTB L13710HAIHD B66T © J0 ¥U3Y OINI H3IHYYB 378BWH0430 INIAOW




SN PB'ZBZ ® 9 ¥6°E- ‘SW 94719 B 3 LT7LT :ULUO AG3d BBBT 55010 "HI :¥3L17114 ZIXA3d : 13NNUHD

(SH)  3NIL

It 114 BEC YAA 861 891 pel 001 BL 'k4 g1 BZ-

B3~
|

| |

. . .

BA¥PA6 :H3IBHNN 1S3l

dUTdIAD “BL ONUY HdA

ALTHIALNI HILSAS T13aNd "INT Jdl 63

NOILYH¥313300 SIXU-X 5IAT3d ¥3ON3SSUd LNDH4 LHIIH
P8 LY Y3Zu1g 1370HAIHD 38871 U 40 du3y¥ OINI HITHYYE 3186U¥0430 INIAOW

NOI1vy313309

(2)

968408

B-62




Sce4e8

SN #B°€B 8 9 69 °+- ‘SK 95'8FT B 9 GB' T :YLYO Xv3d PABT SSE13 "H3 :¥3LId CIAAId :TINNBHD
(5H)  3JHIL
pIg 114 BGCZ A4 BB1 891 ae1 pel oL )4 R1 BZ-
ﬁ _ le
. . . . . . . . . . . . . . . . . . . . . . . . . . . . s Pb-
. . . . . . . . . . . . . . . . . . . - . . . . . . . . . B [p— SNI >
o
. . . . . . . . oy
m
—
2
Bﬁ\&)i\})}PJ!F\\}?}FF‘ 2 P
e e VN ey 1{‘!"!} — S u n._o
o o
. . . B . . . . . B =z
. . . . . . . . m
. . . . . . . . . . . . - N . . . . . . . . . . . E— @N
. . B B . B . . B B . . . . B . . “ . . - . . . . . o om— GT
BA+D9E :HIBUNN 1531 ALT¥I3INT H31SAS Tand "INI JHl 83

NDILWH3T33J0 SIXU-A SIATId Y3IDN3ISSbd LNOHd LHITYH
dv3A0 %ZBL ONU HdX @8 Lu ¥3ZU1B 13T0HA3HD 96671 U J0 B3y OINI MITHMUE 3780UH0430 INIAOW




[ DS e

SN #9°9FT1 8 9 GB'ZI- ‘SW B¥ ' Z+¢1 8 I S¥ b -0UIVO AV3d

B2@7 S5V10 "HI :¥31714d

85-

/14

By

83

{54) 3HIL
RI1g p8z BCC Y44 B61 881 Al Rl 2L 4 Py BZ-
o }
wy
BB#PA6 - HIQHNN LSl ALTY¥93INT HILSAS 13N4 "IONI O34l
NOIL1GHIT300Y SIXb-Z SIA13d H3ION3ISSUd LNOHI LHOIY
dUTNIAC %BL ONU HdX B8 LY ¥3Zu18 13710HA3HD 8667 © J0 dU3¥ OLNI H3ITHHUB 378BNY0430 INIAOH

Z3ZA3d : 1INNBHI

NOT194371333¢

(9

960408

B-64




SH 8P°'BZ- 8 9 4B'B@ ‘SW B¥' B3 8 O B6 LT :¥lv0 AV3d

BIL B8l BGZ

LYAA

BBT

(SH)
851

IHIL
8e1

eol

peet SSYTJd "HJ3 :¥3itlAd

BL

B

o1 peC-

|

BA¥RIE :YIBHNN LS3IL

ALTHIIINT W3LSAS 13nd
NOILWY313000 INULTNS3IY SIAT3d Y3FONISSUd LINOMS LHIOIY
dYIY3A0 “BL ONU HdX 08 LU ¥3ZU1B 13708A3HI 9667 U J0 d¥Y3Y OINI H3IH¥UB 318UNY0430

“ONI 24l

INIAOH

A

Be

k4

28

2B

eB1

Z34A3d :13NNUHI

NOI19d3713339

(2

968408

B-65




e e e eme o Rt e v

[ee]
[~
S
SN 9G°9B 8 N LL ¥TG- ‘SW @9 LBE 8 N B6 9GZ :9lvl Ay3d 289 559710 "H) :¥3i7Id C4N4T :TINNUHD S
(54} 3HIL
B¢ p8e BEC Y44 0BT 291 0Lt go1 8L BF o1 pZ-
_ _ pb-
. . . . . . . . . . . . . . . B . . - . . . . . . . .I@Wl
. . . . . . . . . . . . . - - . - . . B . B . . B .lsml
-
el
o
. . . . . . . . . m
A — ~ a
> m
>
. . . . . . . . . . N
. . . . . . . . . . . B . . . . . . . . . . . . . . . . N -— Bt
. . . B . . . . . . . . . . . . . , , . . B . . . . . . .—1 P8
B@¥DB36 :H3BUNN 1531 ALTHOIINT HN3ILSAS 13nd "INT 24l o6

30404 ¥NW3I4 L4371 Y3IINISSPd LNOYHd LHIIY
dUI¥3IN0 ZBL ONYU HdX 08 1Y Y3IZBT8 13710HAZHD D667 U 40 ¥U3¥ OINI H31HYUE 3786H¥0430 INIAOW




SN Z1'LS 8 N SZ°BLE- ‘SW Z6 1L 8 N 1b LBZ Y190 d9id 803 SSYTJ HJ :MILTI4  Z4WdH : TINNGHD
(S5K)  3WIL
Ris p8Z pCZ Bz 051 p31 Be ] P01 BL oF p1 pe-
| | | | | o
. . . . . . . . . . . . . . . . . - . . . . . . Pp— SWl
A . . . . . . . . . . . . . . . . . « . . . . . . — QMI
.
. . . . . . . . . (o]
p= o
o]
\\I\\r,\ll/} L)
—— ey =y 4 =
- . - - - . . . » . x
i P
. . . . . . . . . . . . . . . . . . . . . . . . Pppee— Sm
. . . . . . . . . N . . N ’ . . . . . . . . . . » — Sm
B0v096 - U3BNNN 1531 A11893INT W3LISAS 13n4 “ONT Dul 28

dUH3A0 ZAL ONU HdX

30404 ¥NN34 IHDIM H¥IONISSUd LNDH4 LHOIY

@8 1b ¥3Zu7B 137T0HAZHI BE6T U 4D HUIY¥ DINI H3IIHHUB 318UHY¥0430 INIAOW

B-67



TOX4TL : 13NNUHD

89~

Be-

YA

k4

89

SN ¥9°BF 8 9 ¥9°Z- ‘SN 95" #5 @ 9 BE 67 :YLWl Nvid 83 5SB13 "HI :¥3i1id
(SH)  3JNIL
pIg p8e BCZ A4 BB1 831 est Bo1 8L 14 Bi pZ-
BB¥DRI6 :HIBNNN 1531 ALTH93LINT N3ILSAS T3nd "INI Jdl

NOILbH3T3000 SIKY-K 1IUH INILINNON 0¥008LND L1b3S INDY4

dYTI¥3A0 Z@L ONU HdX 88 1Y H¥3IZU18 L1310HA3HD 9661 U 40 HU3Y¥ OINI H3THHUE 378BNH¥0430 INIAOW

NOT1v¥3713339

(2

960408

B-68




360408

SH ¥ 9E 8 9 111~ ‘SN BB BZ 8 9 b¥ GZ :9L50 X83d 89 SSY1J "HJ 431714 19X441 : 13NNUHD
(SWY 3JHIL
B1g pBZ BGZ LYAA BB1 pot pel 2071 BL /] 4 g1 Bz~
| | 0%
- . . . . . . . . . . . . . . . . . . . . . . . . . . IQVI
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ISNI
D
o
. - - . . . - - - - 3
m
[ pd
. . . . . . . . . . m
el
D o
s — T ~ > s -— n._o
o @
- . . . v m
BO¥BI6 :YIGUNN 1S3L ALTY93INT HILSAS 13aNnd "INI J¥l 83

NOILWY¥313000 SIXU-X 1IUd INILNNOKW QHUO8LIND L03S INDY
d6IY3A0 “BL ONY HdX B8 1Y H3IZP1B 1370MA3HD 3661 © JO ¥U3Y¥ OLNI HITHHUE 318UHY0II0 INIAOW

K



SN ZL'BS 8 9 9L bZ- SW B3'GL B 9 1B B+ :ULY0 N¥3d 89 SSUTD HI :¥3ILII4  Z9K4L - TINNUHD
(SW)  3WIL
BIs pBZ pCZ Pz BBI po] act P01 BL BY p1 pZ-
_ | | | | | o
. . . . . . . . . . . . . . » . A . N . . . . . . ] ®V|
. . . . . . . . . . . . . P—— @N'
D
(aw]
. . . . - » . - 3
m
i
. . . . - . . . m
V2 =
. . . . . =
. . . . . m
. . . . . . N . - . . . . . . — SN
- . . . . . . . . . N . . . . . . . . . — Sv
BOYDIG - HIGUNN 1S3l ALT993INI H3LSAS 13n3 “INT 5ul °°

NOILbH3T1303B SIXP-K OIN AJv8 1u3S LNDYd

dUIYIAD “BL ONU HdX B8 1Y ¥3Zu1B8 1370HA3HD 9661 U 40 ¥bB3Y¥ DINI HITHHUB 378UNY0430 INIAOW

968488

B-70




s i ap R RNt ST S

968408

B-71

SN ¥B 15 8 9 LB €1~ ‘SW 3L LET 8 D GB IZ :Y1¥0 AY3d 29 SSBT3 "HI :¥3LIId CIXJYL :1INNUHD
(su)  3INIL
B1g B8Z V1Y A LT AA BBl 291 ect 201 oL 214 21 BZ-
_ ‘ Gml
. . . . . . . . . . . . . . . . . . . . . . . . . . . . o— GNI
o
o
. . . . . ’ . . . . (]
m
—
. . . . . . . . . . m
2
| D
%) -
o
. o . =
. . . . . . . . . . . . . . . . . . . B . . . . . . . . . o PRr— Sv
BO¥RI96 :YIEHNN LS3IL ALIY93INI W3ILSAS 13Nnd "ONI 2yl o3

NDIL1PH3T3IIV SIKU-X OBIN AOvE LU3S INOHd
dUTY3A0 Z%BL ONY HdX BB 19 M¥3ZUTB 1370HA3IHI 9661 U JD ¥YU3Y¥ OINI H3THYWE 378VNH0430 INIAOW




SN B9'EZT ® 9 B8S'E- ‘SW ¢B'E¥ B I £9°7C :¥lW0 Av3d

B9 SSY1D "HI :¥3Lid

X344 : TINNUHD

BB~

ez-

L[4

14

U]

{SW)  3HNIL
BI1g pBZ BCZ LY AA BBT 231 BeT 881 BL 34 21 BZ-
S \Jl\./\/\/ .y Va2 \\/5\/’
BO¥RI6 :-HIBWNN 1S3 ALTY93INI H318A5 13Nd "IONT DMl

déTH3IA0 ZBL ONB HdX

NOILbH3T3D00 SIXKB-X 1¥0ddNS HO1vldbd
p8 1Y ¥3Zp1B 13710HAIHD BB6T U 40 HU3IY OINI

H3THYUE 3780NHD0430 INIAOW

NOT18Y¥3713330

(N

960408

B-72




960408

SN ZE'¢B 8 9 96°L- ‘SW ¢5°6Z 8 9 LB ZEf :YLlY0 Wid B9 SS50U1J3 "HI :-¥3Lld IXINI :1INNUHI
(54} 3HIL
eit P8¢ 144 YA BB1 081 0g1 8ot oL 2y 81 BZ-
_ _ 83~
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + — s*'
. . . . . . . . . . . . . . “ . . . . . . . . . . . . . — SNI
>
[ 4
. . . . . . . . . . o
m
—
. . . . . . . m
e
'\l\/\/\/\l\l\/ ® =
e —n e I T
o [e 2]
. . . N . . . =z
. . . . . . . um
. . . . . . . N . . . . . . . . . . . . — @N
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o — ST
BB¥D3E :H3IBUNN L1531 ALTYIIINI HILSAS 13INd “INT Ml @3

NOT1bH31333¥ SIKY-X d01 INIONT
dUTHIA0 Z@AL ONU HdX 8B LY H3ZU1B 13T0HA3IHD B66T U 40 HU3H DINI HITHHUE 3I18UNH0430 INIAOW




o
[ )
S
SH ¥B°GL ® 9 68 C¥BT- ‘SW ¢G5 LF 8 9 Z1 EB :9¥LbO MY3d B9 SSYTD "HY ¥3ILTId TOXXUY :TINNUHD %
(SWY 3JNIL
(,REY P8Z pGZ Y AA PBT P81 agl 11} L Y4 21 pe-
| _ _ | 1 | | _ 05"
. . . . . . . . . . . . . . . . . . . . . . . . . . . . - . o— GVI
. . . . . . . . . . . . . . . . . . . . N . o . . Pp— @Nl
D
(an]
. . . . - . . . » - 3
m
—
. - - . - . . . m
b= o
D Lo
B — &
p m
. . . . . . . . =
. . . - . . . . . . . . . . . N . R . . . . R A Pp— @N
suorleueTdxy uorarstInboy eleqg seg
LE]

BA¥R36 :Y3BHNN 1S3L ALTY93INT W3LSAS T13Nd "ONT Jdl
NOTLBH3IT32¥ SIKU-X I7XP 133HA ¥bY
dYT¥3A0 Z@L ONY HdX 88 LY ¥3ZU1B 137DHAIHD 9861 b© 40 HU3Y¥ OINI HIIHYYB 378UNH0430 INIAOW




960408

SN B5°§C 8 9 99 BEQT- ‘SK BZ 1+ @ 9 GE B¥I :HLb0 Mu3d B9 SSY1D "HJO :¥3171I4 CIXXUY : TINNBHD
(s} 3JUIl
R1¢ p8z PCZ YA A 281 897 Bg1 gert BL 84 27 pZ-
_ | | | 03
. . . . . . . . . . . . . . . . . . . . . . . . o —— SNI
D
(o)
m
=
. . . . . . . . . . m
v}
D wn
8 - T
o jas]
. - . . . . . . =z
. . . . N . N . . . m
. w,_wOHu.mGw.H&vnmm Qmu.ﬂuwmﬂmﬂdu% mu..mQ .wwm. . . . . . . . . . . . . . . . . . . v — Qv
Be+¥P96 :HIBUNN 1531 ALTY93ILINT WILISAS 13Nnd "INI JMl 83

NOILOY373000 SIKY-X 3IKU T3I3HR ¥UY
dUTY3A0 ZBL ONV HdX 88 LU M3IZU18 L13T0HAIHD 9661 Y 40 ¥U3¥ OINI Y3IHYVE 318YHY0JIC INIAOW



©
o
_ =
SH 9SG ¥F 8 9 90 T4- ‘SW ¥@'BZ B 9 ¥G ELIZ :ULU0 MU3d @9 5S¥10 "HD :¥3L7IAd IXHIL :713INNBHD @
(5§)  3INIL
pIg pBZ 1874 (L TAA BB1 89T pel Bol TH 14 81 BZ-
| | | "
e e oL Y e .— gz~
. . o PN . N . .
~ . . B GSNSN A AR Y 5
. . . . . i . . . . . . . . . . . “ . . . .IWW
D
O
. . . . . o
m
—
. . . . m
el
D w
Ce e e e e e . . . . . R T L = &
o o
. . . . . . . . =z
. . . . m
e e e e e e e e e e e e e e e e e e . . .—1 8571
R . .—1 gLl
suoTjeueTdxy uor3TsInboy B3R 99
B0¥B96 438NN 1531 AITH93INT N3LSAS 1303 “INT Jml c¢

NOILUH3T320¥ SIKP-X J413IHS AqvAdbd
d¥ 43N0 “BL ONU HdX 88 1Y ¥3Zb18 13710HA3HI 3661 b 40 ¥V3¥ OINI

H31HYEE 31800430 INTAOH



9604@8

S BP'9ZT & N BL 91~ ‘SH 8629 ® N £9°€T1T 9Lb0 M¥id 89 SSYTIJ "HJ :¥311I4 148HS : 13NNUHD
(SWY  3JWIL
pIg B8Z PCC [\ YA A P61 P97 aeT 201 8L /14 1 YA
| _ o
—— ———— 9]
- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ISN
.
P
(gp]
—_ o~
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IST = n_l
> om
=
BB+#DR96 : HABUNN 1S31 ALTYS3INTI W3LSAS 13Nd A "INI OHli ol

33404 1138 430TNOHS ¥3ATYO
dUTHIAD ZBL ONU HdX B8 LU ¥3ZP1B L137T0HAIHI D661 8 40 HU3Y OINI ¥3jHYUB 3778BWY0I30 INIAOW




1

SH BS°SE B N SS'ISi- ‘SW B¥ B3 8 N ¥B°ZBZ -YL¥0 My3d B9 SS61D "HD :MILTI4 14087 ¢ TINNGHD
(SWY)  3WIL
BIe paz BCZ pze 861 P91 oeT 0ol BL B B1 BI-
| | _ o
———— yaN @
—
A . . . . . . . . . . . . . . . . . . . . . . . . N . I@N
.
. . . . . . . . . . o
peo)
(e
N - a . . . . . . 3
. - - - . . . . . x
=
. . . . . . . . . S
. N . . . . . . . . . . . . . . . . . . . . . . . . . . B . .|®w
. N . N . . . . . . . . - . . . . N . . N . . . . . . . .ISW
BPYDOS - §38UNN 153l XIT803INT W3L5AS T3nd “INT oul 28!

dBI¥3A0

8L ONU HdA

88

1y

30404 0HYOALND 17138 du1 ¥3A1HO
43ZY78 L1370HA3HI 8661 U 40 ¥Y3IY OINI H3ITu¥eB 378BNY0430 INIAOH

Uy s N Iy EE

950408

B-78



960408

SW #9°09 8 N ¢C SIP¥¥- ‘SW $Z°B57 B N GB 96S%F1 :HLyY0 Xp3d 29 S5S6Y713 "H3 :¥3lnId T14Xd48 : 1INNUHD
(54} 3HIL
Pig B8z BEZ YA A 851 pol Bs1 el L 14 P1 BZ-
T T T T T
. . . . . . . . . N . ' . - . . . . . . . . . . . . . . . . b — &N.ﬂl
. . . . . . . . . . . . . . . . . . . . . . . . . . . . PR— &ml
)
= o)
(]
—_ o
. . . . . ' . N . . . . . . . . . . . . . . . . . . . . « . ¢ —— SWI = n_l
P o
=
. w
. pE— SWI
\ ]
Bev¥BIE :Y3BUNN LS3L ALTYSIINT WILSAS 13N "INI 2odl ot

3080d 14371 401 LNDH4 ¥31yyvE
dUTH3IA0 ZBL OND HdX B8 Lb H3ZUTB 1370HA3HD S86T U 40 YU3Y OINI H3ITHYYB 318UWH0430 INTAOUW




0]
©
=
SN B8 ET B N B9 LGLPE- ’‘SW 8L°BS B N ZZ +6BZE :vivd Av3d 89 SSY1J "HJI :¥3LTIA Z4X44B8 :13INNUHD R
(5H)  3INIL
pIg )1: Y4 BCZ TAA 0BT B9t el pot eL 14 21 pe-
| | | | | e
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ¢ —— GWI
. . . . . . . . . . . . . . R . . . . . . . p — Sml
.
x
o
— (=]
. . . . . . . . . . . . . . . . . . . . . . . . . . . ‘ [pe— SMI = Ju
> [a0]
=
A
2
V
BA¥R36 :HIBNNN 1531 ALT¥IJINI HN3LSAS 13nd TIONT oYl @5

30404 1437 WOLLIDB INOHH HITUHVAE
d6143IA0 %@L ONb HdX 88 LY ¥3ZU7B8 13N0MA3HI B66T U 40 ¥Y3¥ OLNI HIITHYUE 3180HY0430 INIAOW




3968408

SN ¥¥'6Z & N GL BTELBI- 'SW ¥ BL 8 N IG5 ZGGH :91¥0 A¥3d B3 SSU1J "HI :y¥3l1Id £4X448 : 1INNUHD
(SWY 3UIL
pig RBZ ] oY 4 YA 881 897 Bgl BBT 8L )14 L} YA
T T T T
. . . . . . . . . . . . . . . . . . . . . . . . « . . . . . . — @Nal

33404

B-81

(¢B7T X N)

BB¥DPI6 :H3BHNN 1S53l ALTY93INT W3ILSAS 13nd "INT Jd81 ot
304D4 LHOIY NDLL08 IND¥d ¥3IyHwH .
dU¥3IA0 ZBL OND HdX B8 Lb H3IZUIB 13N0HAIHD 8667 U 40 HUIY OINI HITHYYE 3180WH0430 INIAON




(e 0]
(o)
: 5
SN +B SE 8 N £8 68£6ZI- 'SW BI £6Z 8 N 2@ ZZSE Y160 Huid B9 SSYTD HI :HILTI4  bAX44B - TINNUHD @
(5W)  3IWIL
B1s PBZ pCZ Pl P51 P51 oLl 801 oL BY Bl BZ-
| | | | | | ] o
. . . . . . . . . . . . . . . o — @Nﬂ!
. . . . . . . . . . . . . . . — Sm.l
-
=)
(qr]
— N
. - . . . . . . . . . . . . . v c— Swl = Q_v
- . - - x B
=
. . . . s
. . . . . . . . . . . . . . . v — @MI
l\\ll!!}.l/ T T N g
—~— — 4]
B67BI6 - U3GWNN 1831 ZIT803INT N31SAS 134 NI oaL 2F

324D4 LHIIY dOL INDY4 ¥3IyHug
dUI43IA0 0L ONU HdX 88 LU ¥3ZU18 13710MA3HD 8681 U 40 ¥b3¥ OINI HITHHUB 378UNH0430 INIAOH




960408

SN BZ' BZ 8 N L¥ SI¥LT1- 'SW +¥3°'BLZ ® N B¥ RG8B :¥iv0d M¥3d B9 SSY10 "HI -¥3iNI4d C4X448 : 13NNUHD
(SW) 3NIL
pIg B8Z pGC L YAA BB1T LR RS aeT 2ot BL 4} 4 p1 pZ-
_ _ _ _ | 051
.
. . . . . o
p- o
[gp]
. . . m
— Ny
« . . . . . . . . . . . N . . *  — SWI = Ju
¢ o)
. p=
II.\\I\I\ll\l\J\ - s
BA¥D96 :HIBUNN 1S3L ALTH93IINI W3ILSAS 1304 "IONI OM) bL

304D H3IN3D INDYJ d3IdHyvH
dUTH3IAD ZBL ONU HdX 88 1b H3IZBIB 1370HAIHI 3661 U J0 HY3¥ OLINI HITHYWE 3ITOBHA0I3I0 INIAON



Appendix C

Dummy Calibration Information
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Pre-Test Calibration

Serial Number 35

960408



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIHMENSIONS

35 VECTOR 11-JUL-95
TRC INC. TEST NO: 35C1ED1 572E SN35 EXT.DIMENSION CALO1
T TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
[LOCATIBQ—;BE CHEST CIRCUHFERENEE_(AA)I 45; - 434 MM I-—-Z32. MM |
|LOCATION FOR WAIST CIRCUMFERENCE (BB)| 226 - 231 MM | 229. WM |
|CHEST CIRCUMFERENCE  (Y) | 970 -1001 MK | 988. WX |
|VAIST CIRCUNFERENCE  (Z) | 836 - 866 MM | 848. MM |
|CHEST DEPTE  (0) | 213 - 229 MM | 21s. WM |
|H-POINT HEIGET ~ (C) | 84- 89 MM | 86 WM |
|H-POINT FROM SEATBACK (D) | 135 - 140 WM | 137. WM |
|SKULL CAP T BACKLINE  (H) | 41 - 46 MM |  43. WM |
|TOTAL SITTING HEIGRT  (A) | 879 - 889 WM | 886. WM |
|THIGH CLEARANCE  (F) | 140 - 155 WM | 152, WM |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 MK | 602. WM |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 WM |  475. WM |
|POPLITEAL HEIGHT (L) | 429 - 455 W | 442, WM |
|KNEE PIVOT HEIGHT (M) | 485 - 500 KM | 500. MM |
|FooT LENGTH  (P) | 252 - 267 WM | 254 WM |
|FOOT BREADTH (W) | OL- 107 MM | 94 mH |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 WM |  ol. MM |
|SHOULDER BREADTH (V) | 422 - 437 WM | 427. wn |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 WM | S1l. WM |
|ELBOW REST HEIGHT  (3) | 191 - 211 WM | 203. WM |
|SHOULDER-ELBOV LENGTH  (I) | 330 - 345 WM | 343. WM |
[BACK OF ELBOW TO WRIST PIVOT  (G) | 290 - 305 WM |  297. WM |

- - - - - . - = P = G U S S e e > - ———— > " = = e > as

DUMMY MEETS SEECIFICATIONS
TECHNICIAN 04::\ RUN NUMBER: 071295.1437

c-3 960408



L

TRANSPORTATION RESEARCH CENTER

HEAD DROP TEST

INC.

HYBRID III 02-APR-96
TRC INC. TEST NO: 35C1HD7 572E SN35 HEAD DROP CAL 01
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % 31.0 %
PEAK RESULTANT ACCELERATION 225 - 275 G 253.49 G
|
PEAK LATERAL ACCELERATION 15 G MAX -5.42 G |
|
IS ACCELERATION CURVE [
UNIMODAL? YES YES |

TEST MEETS SPECIFICATIONS

L]
TECHNICIANM { A

C-4

RUN NUMBER: 040296.0843;1
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 11-JUL-95
TRC INC. TEST NO: 35CINF1 572E SN35 NECK FLEXION CALO1
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 20.6-22.2 DEG. C 20.6 DEG. C
RELATIVE HUMIDITY 10 - 70 % 63.0 %
IMPACT VELOCITY 6.89 - 7.13 M/S 6.99 M/S
| 10 ¥MS | 22.50 - 27.50 G | 22.98 G |
PENDULUH =~ ccmmoomom oo oo oo oo oo mmmee
| 20 MS | 17.60 - 22.60 G | 20.12 G |
DECELERATION =~ == oo oo o oo oo oo
| 30 S | 12.50 - 18.50 G | 15.08 G |
MAX PENDULUM G 29 G MAX 23.77 G
MAX PENDULUM G ABOVE 30 MS 29 G MAX 15.03 G
DECELERATION-TIME CURVE
DECAY TIME TO 5 G 34 - 42 MS 37.36 MS
| D PLANE | MAX | 64 - 78 DEG. | 70.37 DEG. |
ROTATION | TIME | 57 - 64 MS | 58.00 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 96.89 NM |
OCCIPITAL = moom oo oo e
CONDYLE | TIME | 47 - 58 MS |  50.00 MS |

ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 113 - 128 MS | 114.48 MS |
POSITIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 97 - 107 S | 99.60 MS |

- . - =0 S = = = T T S0 D D W D W D D e - - - - . = T TR TR D D W R S M - e -

TEST MEETS SPECIFICATIONS

TECHNICIAN [ﬁ2219¢£fijg47 ;zfﬁo4i:; RUN NUMBER: 071195.0843;2

Cc-9 960408
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 11-JUL-95
TRC INC. TEST NO: 35CINE1 572E SN35 NECK EXT. CALO1
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 20.6 - 22.2 DEG. C 20.6 DEG. C
RELATIVE HUMIDITY 10 - 70 % 63.0 %
IMPACT VELOCITY 5.95 - 6.19 M/S 6.00 M/S
| 10 MS | 17.20 - 21.20 G | 17.48 G |
PENDULUM =~ ceemmmeccm e e
| 20 MS | 14.00 - 19.00 G | 15.59 G A I
DECELERATION =~ = mmm e oo e e
| 30 Ms | 11.00 - 16.00 G | 14.31 G |
I
MAX PENDULUM G 22 G MAX | 18.20 G
I
MAX PENDULUM G ABOVE 30 MS 22 G MAX | 14.27 ¢
|DECELERATION-TIME CURVE |
|DECAY TIME TO 5 G 38 - 46 MS |  39.04 MS
D PLANE | MAX | 81 - 106 DEG. | 96.12 DEG. |
ROTATION | TIME | 72 - 82 MS | 74.08 MS |
MOMENT ABOUT | MIN | -80.0/-52.9 NM | -65.59 NM |
OCCIPITAL = e mmmmme e e
CONDYLE | TIME | 65 - 79 MS | 69.76 MS |
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 147 - 174 MS | 156.00 MS |
NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 120 - 148 MS | 134.80 MS |

W - WS G TS W = e " = . T " W D A = - S - = - - - ——— S D S = m - -

TEST MEETS SPECIFICATIONS

TECHNICIAN éﬁiﬂé é z: 7@/):: RUN NUMBER: 071195.0855;1

Cc-17 960408
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 11-JUL-95
TRC INC. TEST NO: 35C1TH1 572E SN35 H.S.THORAX CALO1
HIGH SPEED TEST
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20.6-22.2 DEG. C 21.4 DEG. C
RELATIVE HUMIDITY 10 - 70 % 63.0 %
PENDULUM VELOCITY 6.59 - 6.83 M/S 6.62 M/S
MAXIMUM DEFLECTION 63.5 - 72.6 MM 66.7 MM
MAXIMUM RESISTIVE FORCE 5159 - 5894 N | 5608. N
|
| INTERNAL HYSTERESIS 69% - 85% | 73.6%

" > o e Gn B0 e T T D P D D D WL W W - > - - = = " D P A AR ES = = e = = e s n e  —————— — -

TEST MEETS SPECIFICATIONS

TECHNICIAN ﬁ;é__:é z: é; RUN NUMBER: 071195.1433;1

Cc-25 960408 -
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TRANSPORTATION RESEARCH CENTER

RIGHT KNEE IMPACT TEST

INC.

HYBRID III 11-JUL-95
TRC INC. TEST NO: 35C1RK1 572E SN35 RIGHT KNEE CAL 01
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 18.9-25.6 DEG. C 20.6 DEG. C
RELATIVE HUMIDITY 10 - 70 % 63.0 %
PROBE VELOCITf“ 2.07 - 2.13 M/8S 2.10 H/S
PEAK KNEE IMPACT FORCE 4715 - 5782 N 4893.6 N
5.0 KG PENDULUM
TEST MEETS SPECIFICATIONS
TECHNICIAN RUN NUMBER: 071195.1336;3
C-30 960408
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 11-JUL-95
TRC INC. TEST NO: 35C1LK1 572E SN35 LEFT KNEE CAL 01
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l
| TEMPERATURE | 18.9-25.6 DEG. C 20.6 DEG. C
|RELATIVE HUMIDITY 10 - 70 % 63.0 %
| PROBE VELOCITY 2.07 - 2.13 M/S 2.11 M/S
I
| PEAK KNEE IMPACT FORCE 4715 - 5782 N 4747.9 N
5.0 KG PENDULUM

TEST MEETS SPECIFICATIONS

R
TECWICIANM_—ZA_ RUN NUMBER: 071195.1251;2

C-33 960408
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Pre-Test Calibration

Serial Number 34

C-36 960408



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

34 VECTOR 11-JUL-95
TRC INC. TEST NO: 34C1ED1 572E SN34 EXT.DIMENSION CALO1
o TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
| LOCATION FOR CHEST CIREBHFERENCE (AA)| 429 - 434 MM | 432. MM |
|LOCATION FOR WAIST CIRCUMFERENCE (8B)| 226 - 231 M | 229. WM |
|CHEST CIRCUMFERENCE  (Y) | 970 -1001 M4 | 991. Mx |
|VAIST CIRCUNFERENCE  (2) | 836 - 866 M |  856. Mx |
|cHEST DEPTE  (0) | 213 - 220 MK | 218. WM |
|B-POINT HETGHT  (C) | 84 - somx | 8. my |
|H-POINT FROM SEATBACK (D) | 135 - 140 WM | 137. m |
|SKULL CAP TO BACKLINE  (H) | 41 - 46 M |  43. hH |
|TOTAL SITTING HEIGHT  (A) | 879 - 889 MM | 884. MM |
|THIGH CLEARANCE  (F) | 140 - 155 WM | 155. WM |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 ms | 602. WM |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 N | 472, WM |
|POPLITEAL KEIGHT (L) | 429 - 455 MM | 439. WM |
|KNEE PIVOT REIGHT (M) | 485 - 500 MM |  498. WM |
|FooT LENGTH  (p) | 252 - 267 WM | 254, WM |
|Foor BREADTR (W) | o1 - 107w | 97.mH |
|SHOULDER PIVOT FRO BACKLINE  (E) | 84 - 94 N |  91. Mi |
|SHOULDER BREADTH (V) | 422 - 437 MM | 427. m# |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 MK | 513. m |
|ELBOV REST HEIGHT  (J) | 191 - 211 WM | 208, WM |
|SHOULDER-ELBOW LENGTH  (I) | 330 - 345 MM | 335. mH |
|BACK OF ELBOW T0 WRIST PIVOT  (G) | 290 - 305 WM |  295. WM |

- > " - > " = " D =P e - = " = = = " Sn D G G e = = - = = T Y SR A e = -

DUMMY MEETS SPRCIFIGATI izfﬁf///”
TECHNICIAN o RUN NUMBER: 071295.1424

C-37 960408
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TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 06-MAR-96
TRC INC. TEST NO: 34C1HD3 572E SN34 HEAD DROP CAL Ol
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 18.9-25.6 DEG. CV 20.6 DEG. C
RELATIVE HUMIDITY 10 - 70 % 39.0 %
PEAK RESULTANT ACCELERATION 225 - 275 G 263.60 G
PEAK LATERAL ACCELERATION 15 G HMAX -8.63 G
IS ACCELERATION CURVE
UNIMODAL? YES YES

TEST MEETS SPECIFICATIONS

TECHNICI_AN_MA_ RUN NUMBER: 030696.1057;1

C-38 960408
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 11-JUL-95
TRC INC. TEST NO: 34CINF1 572E SN34 NECK FLEXION CALO1
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 20.6-22.2 DEG. C 20.6 DEG. C
RELATIVE HUMIDITY 10 - 70 % 63.0 %
IMPACT VELOCITY 6.89 - 7.13 M/S 6.99 M/S
| 10 MS | 22.50 - 27.50 G | 22.98 G |
PENDULUM =~ cme et e e
| 20 MS | 17.60 - 22.60 G | 19.34 G |
DECELERATION = - mmeme e cecccccccccccecc e
| 30 MS | 12.50 - 18.50 G | 14.91 G |
I
MAX PENDULUM G 29 G MAX 23.79 G |
I
MAX PENDULUM G ABOVE 30 MS 29 G MAX 14.89 G |
DECELERATION-TIME CURVE |
DECAY TIME TO 5 G 34 - 42 MS 38.16 MS |
D PLANE | MAX | 64 - 78 DEG. | 72.72 DEG. ]
ROTATION | TIME | 57 - 64 MS |  60.24 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 90.00 NM |
OCCIPITAL  meemm oo
CONDYLE | TINE | 47 - 58 MS | 51.60 MS |

- a0 > - > - - . = - " > - L = = . . T D M D e = = = . S e - e = . o A M M S == an = . -

ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO I 113 - 128 MS | 117.76 MS

- - " = W8 S e = - - - - —— T AP WD e R S = - Em = b G - T D A D W s = = . -

POSITIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 97 - 107 MS | 103.44 HS |

TEST MEETS SPECIFICATIONS

[}
TECHNIc1AN_4ég5z;dggizszid;;i:g;;;:____ RUN NUMBER: 071195.1004;1

C-43 960408
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 11-JUL-95
TRC INC. TEST NO: 34CINE1 572E SN34 NECK EXT. CALO1
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|
TEMPERATURE 20.6 - 22.2 DEG. C 20.6 DEG. C |
|
RELATIVE HUMIDITY 10 - 70 % 63.0 % |
I
IMPACT VELOCITY 5.95 - 6.19 H/S 6.05 M/S
| 10 MS | 17.20 - 21.20G | 18.10 G |
PENDULUM = e cmcr e e e
| 20 MS | 14.00 - 19.00 G | 16.16 G |
DECELERATION = —oomm oo ccc e ee
| 30 MS | 11.00 - 16.00 G | 12.32 G |
| |
MAX PENDULUM G | 22 G MAX | 18.73 G
I
MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 12.28 G
DECELERATION-TIME CURVE | |
DECAY TIME TO 5 G | 38 - 46 MS |  39.36 MS
D PLANE | MAX | 81 - 106 DEG. | 97.53 DEG. |
ROTATION | TIME | 72 - 82 MS |  74.80 MS I
MOMENT ABOUT | MIN | -80.0/-52.9 NM | -71.59 NM |
OCCIPITAL = mecmcme oo e e
CONDYLE | TIME | 65 - 79 MS |  69.76 MS |
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 147 - 174 MS | 154.56 MS |
NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 120 - 148 MS | 142.80 MS |

- e D = D - G - - " TS e D BT TS D S s G M T D WP S b e - = . - . - — o o

TEST MEETS SPECIFICATIONS

]
TECHNICIAN_4é£zZ=E¢£:;=é¢, ;{f;,:ﬁ:: RUN NUMBER: 071195.1058;2

C-51 960408
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 16-FEB-96
TRC INC. TEST NO: 34C1TH2 572E SN34 H.S.THORAX CALO1
HIGH SPEED TEST
_______________ |
TEST PARAMETER SPECIFICATION | TEST RESULTS
TEMPERATURE 20.6-22.2 DEG. C 20.8 DEG. C
|
RELATIVE HUMIDITY 10 - 70 % 26.0 % |
PENDULUM VELOCITY 6.59 - 6.83 M/S 6.65 M/S
MAXIMUM DEFLECTION 63.5 - 72.6 MM 68.3 MM
MAXIMUM RESISTIVE FORCE 5159 - 5894 N | 5757. N
INTERNAL HYSTERESIS 69% - 85% | 71.1%

TEST MEETS SPECIFICATIONS

r
TECHNICIAN_M ,ZK.., RUN NUMBER: 021696.1507;1

C-59 960408
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TRANSPORTATION RESEARCH CENTER INC.
RIGHT KNEE IMPACT TEST

HYBRID III 11-JUL-95

TRC INC. TEST NO: 34CIRK1 572E SN34 RIGHT KNEE CAL 01
| rEST PARKMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 18.9-25.6 DEG. C 20.6 DEG. C
RELATIVE HUMIDITY 10 - 70 % 63.0 %

PROBE VELOCITY 2.07 - 2.13 M/8 2.11 M/8S

PEAK KNEE IMPACT FORCE 4715 - 5782 N 5589.1 N

5.0 KG PENDULUM

TEST MEETS SPECIFICATIONS

]
TECHNICIAN éz - z : ,é Z A : RUN NUMBER: 071195.1244;1

C-64 960408
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 11-JUL-95
TRC INC. TEST NO: 34Cl1LK1 572E SN34 LEFT KNEE CALOl
|| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 18.9-25.6 DEG. C 20.6 DEG. C
RELATIVE HUMIDITY 10 - 70 % 63.0 %
PROBE VELOCITY 2.07 - 2.13 M/8 2.10 M/S
PEAK KNEE IMPACT FORCE 4715 - 5782 N 5684.2 N

5.0 KG PENDULUM |

e e e R D L MR G . e T Y = S s G W = T P W D T e A A G . - - - D - -

TEST MEETS SPECIFICATIONS

~
TECHNICIAN M RUN NUMBER: 071195.1240;2

C-67 960408
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Appendix D

Miscellaneous Test Information

D1 960408



Sign Convention
NHTSA Data Tape Reference Guide

Accelerometers: +X: Forward

+Y: Leftward

+Z: Upward
Potentiometers: +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)

Load cells: +Femur force:  Tension

+Seat belt force: Tension
+Barrier force:  Tension

Neck load cells: +X force: Head pushed forward
+y force: Head pushed leftward
+Z force: Head pulled upward (tension on neck)

+X moment: Right ear rotating toward right shoulder
+Y moment: Chin rotating toward chest
+Z moment: Chin rotating toward left shoulder

Tibia load cells: +X force; Tension
+Y force: Tension
+Z force: Tension

+X moment: Bottom of tibia moving leftward
+Y moment: Bottom of tibia moving rearward

D-2 960408



Frequency Response Classes
SAE J211 OCTS88

Typical Test Measurements
Vehicle Structural Accelerations for use in:

Total vehicle comparison

Collision simulation input
Component analysis
Integration for velocity or displacement
Barrier Face Forces
Belt Restraint System Loads
Anthropomorphic Test Device
Head accelerations (linear and angular)
Neck
Forces
Moments
Thorax
Spine accelerations
Rib accelerations
Sternum accelerations
Deflections
Lumbar
Forces
Moments
Pelvis
Accelerations
Forces
Moments
Femur/Knee/Tibia/Ankle
Forces
Moments
Displacements
Sled Accelerations
Steering Column Loads
Head form Accelerations

D-3

Channel Class

60
60
600
180
60
60

1000

1000
600

180
1000
1000

180

1000
1000

1000
1000
1000

600
600
180
60
600
1000
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