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Section 1.0

Purpose and Test Procedure
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Purpose

This 56 kph (35 mph) frontal barrier impact test is part of the New Car Assessment Program
(NCAP) conducted for the National Highway Traffic Safety Administration's (NHTSA) Office of
Crashworthiness Standards by Transportation Research Center Inc. (TRC) under Contract Number
DTNH22-96-D-22010.

The purpose of this test was to obtain vehicle crashworthiness and occupant restraint system
performance data for the subject vehicle, a 1997 Jeep Cherokee Sport multi-purpose passenger vehicle,
NHTSA Number MV0303, at an impact speed in excess of the current 48 kph (30 mph) FMVSS 208,
212, 219, and 301 requirements.
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Test Procedure

This 56 kph (35 mph) test was conducted in accordance with NHTSA's Office of Crashworthiness
Standards Laboratory Indicant Test Procedure, NCAPTP0S0196. Data was obtained indicant of
FMVSS 208, "Occupant Crash Protection"; FMVSS 212, "Windshield Retention"; FMVSS 219,
"Windshield Zone Intrusion"; and FMVSS 301, "Fuel System Integrity," performance.

The test vehicle was instrumented with nine (9) accelerometers to measure longitudinal axis
accelerations. The driver's and passenger's restraint systems were instrumented with load cells to
- measure lap and shoulder belt forces and potentiometers to measure shoulder belt stretch and spoolout.
The vehicle impacted a frontal load cell barrier instrumented with thirty-six (36) barrier face load cells.
The vehicle's specified impact velocity range was 55.5 to 57.1 kph.

The test vehicle contained two (2) Part 572E 50th percentile adult male anthropomorphic test
devices (dummies). The dummies were positioned in the front outboard designated seating positions
according to the dummy placement procedures specified in Appendix B of the Laboratory Indicant
Test Procedure. This test was the second use of the driver dummy and the first use of the passenger

dummy.

Both dummies were instrumented with primary and redundant head and chest accelerometers to
measure longimdinal, lateral, and vertical accelerations, and with left and right femur load cells to
measure axial forces. The dummies were also instrumented with neck moment and force load cells,
chest deflection potentiometers, foot accelerometers to measure longitudinal and wvertical axis

accelerations, and upper and lower tibia load cells to measure forces and moments.

The one-hundred-thirty-three (133) data channels were digitally sampled and recorded at 12,500

samples per second and processed per Section 11.13 of the Laboratory Indicant Test Procedure.
The crash event was recorded by one (1) real-time panning motion picture camera and sixteen (16)

high-speed motion picture cameras. The pre- and post-test conditions were recorded by one (1)

real-time motion picture camera.
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The vehicle, occupant, and load cell barrier data are presented in Section 2.0. The occupant,
camera, and vehicle measurements are presented in Section 3.0. Appendix A contains the still
photographic prints. Appendix B contains the dummy, vehicle, and load cell barrier data plots.
Appendix C contains the dummy certification data. Appendix D contains miscellaneous test

information. Appendix E contains the restraint system instructions from the owner's manual.
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Section 2.0

Frontal Barrier Impact Test Summary
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Test Results Summary

This frontal load cell barrier test was conducted at TRC on April 17, 1997.

The test vehicle, a 1997 Jeep Cherokee Sport multi-purpose passenger vehicle, NHTSA Number
MV0303, was equipped with a 4.0-liter inline engine, automatic transmission, power steering, and
power brakes. The vehicle's test weight was 1839 kg. The vehicle's impact speed was 56.2 kph. The

vehicle sustained 419 mm of static crush during the impact.

The driver’s Head Injury Criteria  (HIC) was 692. The driver's chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 60.6 g. The driver’s maximum chest

deflection was 39 mm. The driver's left and right femur maximum axial forces were 6644 N and

- 8666 N, respectively.

The right front passenger's HIC was 512. The passenger's chest maximum resultant acceleration
with three (3) milliseconds minimum duration was 63.2 g. The passenger’s maximum chest deflection
was 40 mm. The passenger's left and right femur maximum axial forces were 6459 N and 5707 N,

respectively.
There was no loss of windshield periphery retention.
There was no penetration through the windshield.

Following the impact, no fluid spilled from the vehicle's fuel system prior to the static rollover test

or during the static rollover test.
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Data Acquisition Explanations

The C5 position load cell, BCSF, exceeded the data channel’s full scale from 25 to 30 milliseconds.
This affected the load cell barrier Group #5 and grand total force calculations.
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NHTSA number:
Test type:
Test date:

Test time:

Ambient temperature:

Vehicle year/make/
model/body style:

Vehicle test weight:
Impact angle':
Impact velocity®:

Maximum static crush:

Average rebound:
Dummies:

Type:

Location:

Restraint:

Number of data channels:

Number of cameras:

Table 1 Crash Test Summary

MV0303

Frontal Load Cell Barrier

04/17/97
1526
22°C

1997/Jeep/Cherokee Sport/multi-purpose passenger vehicle

1839 kg
OO

Primary = 56.2 kph
Secondary = 56.2 kph

419 mm

911 mm
Driver #192
Part 572 E
Left front

Airbag and
3-point unibelt

40

High-speed 16
Real-time 1

! With respect to tow track centerline.
2 Speed trap measurement (+ .08 kph accuracy)

2-4

Passenger #142
Part 572 E
Right front

Airbag and
3-point unibelt

40
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Vehicle year/make/
model/body style:

Color:

VIN:

NHTSA number:

Engine data:
Placemenf:
Cylinders:
Displacement

Transmission data;

Date vehicle received:
Odometer reading:

Dealer's name
and address:

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

Clock

Other

Table 2 Test Vehicle Information

1997/Jeep/Cherokee Sport/multi-purpose passenger vehicle

Green
1J4FJ68S3VLS537199
MV0303

inline
6
40 liters

4 speed, manual, X _automatic, _X_overdrive

___FWD,
04/15/97
73

Tom Whiteside Auto Sales
15921 US 62
Mt. Sterling, OH 43143

___RWD, 4WD

Yes Automatic transmission
Yes Automatic speed control
No Tilting steering wheel

Yes Telescoping steering wheel
Yes Air conditioning

Yes Anti-skid brake

Yes Rear window defroster

Certification data from vehicle's label:

Vehicle manufactured by:
Date of manufacture:
VIN:

GVWR:

GAWR: Front:

Rear:;

Chrysler Corporation .
02/97
1J4FJ68S3VL537199
2223 kg
1134 kg
1225 kg

2-5
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Table 2 Test Vehicle Information, Cont'd.

Size of tires:

Tire pressure with maximum
capacity vehicle load:

Front:

Rear:
Spare tire;

Type of front seats:

P225/75R15

33 psi
33 psi

T125/90D16
Bucket

Tire & capacity data from vehicle's label:

Recommended tire size:

Recommended cold tire pressure:
Front:

Rear:
Designated seating capacity:
Front
Rear
Total

Vehicle capacity weight:

Test vehicle attitude:

Delivered attitude: LF 798 mm; RF 800 mm; LR 800 mm;
Pre-test attitude: LF 787 mm; RF 785mm; LR 766 mm,
Post-test attitude: ILF 783 mm; RF 802mm; LR 787 mm;

P215/75R15

227 kPa

227 kPa

NA
NA
NA

NA

2-6

RR 800 mm
RR 760 mm
RR 372 mm
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Table 2 Test Vehicle Information Cont'd

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

Right front 435 kg Right rear 347 kg
Left front 444 kg Left rear 359 kg
Total front weight 879 kg (55.3% of total vehicle weight)
Total rear weight 706 kg (44.7% of total vehicle weight)
Total delivered weight 1585 kg

Calculation of test vehicle's target test weight:

RCLW' = Rated cargo and luggage weight

GVWR = Gross Vehicle Weight Rating (2223 kg)

UDW = Unloaded delivered weight (1585 kg)

VCW = Vehicle capacity weight = GVWR - UDW = 2223 - 1585 =638 kg

DSC = Designated seating capacity (5) |

RCLW' = GVWR - UDW - 68 (DSC) = 2223 - 1585 - 68(5) = 298 kg

Target test weight = UDW + RCLW' + (Number of Hybrid III dummies x 76 kg/dummy)
Target test weight = 1585+ 136+ 152=1873 kg

Target test weight = 1873 kg

Weight of test vehicle with required dummies and 48 kg of cargo weight:

Right front 473 kg Right rear 438 kg
Left front 486 kg " Left rear 442 kg
Total front weight 959 kg (52.1% of total vehicle weight)
Total rear weight 880 kg (47.9% of total vehicle weight)
Total test weight 1839 kg (1.8% under target test weight)

Weight of ballast secured in vehicle: 3 kg

Components removed to meet target test weight: Rear door glass, door liner, power window
motor, tail light, rear bumper

CG rearward of front wheel centerline: 1215 mm

1" Cargo weight for multipurpose passenger vehicles, trucks, and buses is the vehicle’s rated

cargo and luggage weight from the vehicle’s label or 136 kilograms, whichever is less. -
’ 2-7 ' 970417



Test number:;
NHTSA number:
Test date:

Test time:

Test type:
Impact angle:

Ambient temperature
at impact area:

Temperature in
occupant compartment:

Impact velocity:
Primary
Secondary

_ Speciﬁed range

Table 3 Post-Impact Data

970417

MV0303

04/17/97

1526

Frontal load cell barrier

OO

22°C

20°C

56.2 kph
56.2 kph
55.5t0 57.1 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 4166 mm,
Post-test: L 3;991 mm;
Total crush: L 175 mm;
Average crush: 291 mm

Test vehicle rebound from flat barrier:

Distance from iest vehicle to barrier:

Post-test: L 874 mm;

Average rebound 911 mm

C

2-8

4215 mm;
3824 mm;

b

391 mm;

1002 mm;

R
R
R

4172 mm
3866 mm
306 mm

857 mm
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Figure 1 Impact Velocity Measurement System

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

The vanes have 305-millimeter spacing. -
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3 - T T T T T

NHTSA number:

Test date:
Vehicle year/make/
model/body style:-

Vehicle size category:
VIN:

Build date:

Test weight:

Vehicle wheelbase:
Maximum width:

Front overhang:

Collision Deformation

Classification (CDC) code:

Crush depth
measurements:

Midpoint of damage:

Length of damaged region: L:

Figure 2 Accident Investigation Division Data

for 56 kph (35 mph) Frontal Barrier Impact

MV0303
04/17/97

1997/Jeep/Cherokee Sport/multi-purpose passenger vehicle
Special purpose vehicle
1J4FJ68S3VL537199

02/97
1839 kg
2540 mm
1685 mm
724 mm

cl1 =
c2 =
c3 =
c4 =
cs =
c6 =

12FDEW2

175 mm
315 mm
411 mm
419 mm
360 mm
306 mm

> L
<
v
v
|

e—— L/2 e L/2—»

—'1”’??—1‘“?\\

D: Vehicle Longitudinal Centerline

1525 mm

2-10

S 1 c2caicacs g
Y ; )
! ¥
[}
i
[}
:C/L=D
AA/
1
| .
I
i
|
[}
970417



Figure 3 Vehicle Accelerometer Placement
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Table 5 Post-Impact Dummy/Vehicle Data

Visible Dummy Contact Points:

Head
Chest
Abdomen
Left knee
Right knee

Door Opening:

Front

Rear

Seat Movement: -

Front

Rear

Glazing Damage:

Other Notable Impact Effects:

Driver #142

Airbag, head restraint
Airbag

Lower steering wheel rim
Instrument panel

Instrument panel

Left

Difficult, no tools required

Difficult, no tools required

Seat Back Failure

None
NA

The lower portion of the windshield was cracked on impact.

None

2-13

Passenger #192

Airbag, head restraint
Airbag

None

Instrument panel

Instrument panel

Right
Difficult, no tools required

Difficult, no tools required

Seat Shift

None
NA
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Table 6 FMVSS 208 Data Summary

Vehicle year/make/
model/body style: 1997/Jeep/Cherokee Sport/multi-purpose passenger vehicle
Vehicle NHTSA number: MV0303 '
Test date: 04/17/97
Driver Passenger
Dummy #192 Dummy #142
Maximum Accelerations:
Head X-axis -599 g 512 g
Head Y-axis 188 g 7.3 g
Head Z-axis . -26.1 g -243 g
Head resultant . 650 g 564 g
Chest X-axis 597 g 646 g
Chest Y-axis 80 g 5.5 g
Chest Z-axis 220 g -185 g
Chest resultant’ 606 g 632 g
Chest resultant time interval’ 003 sec 003 sec
Head Injury Criteria (HIC) Values;
HIC? 692 512
HIC starting time 053 sec 049 sec
HIC ending time 089 sec .085 sec
Average head resultant acceleration
during HIC time interval 517 g 458 g
Maximum Chest Deflections:
Chest X-axis 39 mm 40 mm
Maximum chest deflection time 059 sec 063  sec
Maximum Compressive Femur Forces:
Left femur 6644 N 6459 N
Right femur 8666 N 5707 N
Maximum Seat Belt Forces:
Lap belt 3066 N 2786 N
Shoulder belt 5557 N 5549 N
Note: All values listed must be occurring during primary impact event.
(Head accelerations listed must be during HIC time interval.)
1 0.003 Sec. Minimum duration.
2 The maximum HIC time interval is 36 milliseconds.
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Table 7 Hybrid ITT Data Summary

Vehicle year/make/
model/body style: 1997/Jeep/Cherokee Sport/multi-purpose passenger vehicle
Vehicle NHTSA number: MV0303
Test date: 04/17/97
Driver Passenger
Dummy #192 Dummy #142
Maximum Forces
Neck X-axis shear force 714 N 501 N
Neck Y-axis shear force -172 N 253 N
Neck Z-axis axial force 3090 N 1927 N
Maximum Moments .
Neck moment about X-axis 28.5 N'm 17.2 N'm
Neck moment about Y-axis -46.4 N'm -38.4 Nm
Neck moment about Z-axis 25,5 N'm ' 9.7 Nm
Maximum Accelerations:
Pelvis X-axis -708 g -586 g
Pelvis Y-axis 92¢g -78 g
Pelvis Z-axis 113 g 156 g
Pelvis resultant 710 g 588 ¢g
2-15 , 970417
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Table 7 Hybrid III Data Summary, Cont’d.

Vehicle year/make/
model/body style: 1997/Jeep/Cherokee Sport/multi-purpose passenger vehicle
Vehicle NHTSA number: MV0303
Test date: 04/17/97
Driver Passenger
Dummy #192 Dummy #142
Left upper tibia moment about X-axis 71.7 Nm -145.3 N'm
Left upper tibia moment about Y-axis -82.9 Nm 76.9 Nm
Right upper tibia moment about X-axis 1341 Nm -47.5 N'm
Right upper tibia moment about Y-axis 198.4 N'm -85.6 Nm
Left lower tibia X-axis force 532 N -764 N
Left lower tibia Z-axis force -1586 N -3844 N
Left lower tibia moment about Y-axis 37.0 Nm 59.2 Nm
' Right lower tibia X-axis force -1904 N -685 N
Right lower tibia Z-axis force -4522 N -1609 N
Right lower tibia moment about Y-axis -3252 N'm 52.8 N'm
Left foot X-axis acceleration -883 g -1499 ¢
Left foot Z-axis acceleration at heel 509¢g -1833 g
Left foot Z-axis acceleration at toe 838 g -2950¢g
Right foot X-axis acceleration -1375 g 1338 g
Right foot Z-axis acceleration at heel -1439 g 714 g
Right foot Z-axis acceleration at toe 2514 ¢ 2039 ¢
Note: All values listed must be occurring during primary impact event.
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Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy’s head and chest were restrained by the driver’s airbag as the
dummy’s torso was restrained by the three-point unibelt. The dummy’é 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.
Right Front Passenger Dummy

Upon impact, the right front passenger dummy translated forward on the seat impacting both
knees into the instrument panel. The dummy’s head rotated forward as the dummy’s head and
chest were restrained by the passenger’s airbag and the dummy’s torso was restrained by the
three-pbint unibelt. The dummy’s head rotated rearward .into the head restraint as the dummy
rebounded into the seat back. The durﬁmy came to rest seated upright in the right front

passenger’s seat, restrained by the three-point unibelt.
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Table 8 Seat Belt Performance Assessment Test Data

Driver Passenger
Belt length data:
Belt length from trim panel exit to bolt hole :
anchor point for continuous webbing systems. 2828 mm 2835 mm
Shoulder belt length as measured on Part 572 dummy. 870 mm 835 mm
Lap belt length as measured on Part 572 dummy. 804 mm 800 mm
Shoulder belt sobol-off length:
As determined by film analysis 66 mm 64 mm
As determined mechanically 67 mm 75 mm
As determined electronically 69 mm 103 mm
Belt stretch length:
As measured mechanically 0 mm/m 0 mm/m
As measured electronically 0 mm/m 7 mm/m
Retractor lock-up time:
As determined by shoulder belt spool-off 55 ms 60 ms
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Figure 4 Load Cell Barrier Configuration

36 LOAD CELLS
4 ROWS
9 COLUMNS

FRONT VIEW

FIXED BARRIER

ci | c2 | c3!ji c4| cs5 | C6 < LOAD CELL
275" |Lmo I Jo_) N I S T AU A BARRIER
R I ] N R R R B
. Bt | B2 | B3| Ba | BS | B6 i|| B7 | B8 | BO |
! o T i
A1 | a2 | a3lfi Aa | A5 | a6 i|! A7 | AB | A9 !
VA [ Nl S | I I oo Lo LT
% < GROUND
| A o6 LEVEL
TRACK C/L
Group 1. Al through B3
Group 2: A4 through B6
Group 3: A7 through B9
Group 4: C1 through D3
Group 5. C4 through D6
Group 6: C7 through D9
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Table 9 Load Cell Barrier Data Summary

Positive Negative
Location direction direction
Total group 1 00 KN @ 277.1 ms 436 kKN @ 765 ms
Total group 2 1.1 kN @ 2.1 ms 571 kKN @ 749 ms
Total group 3 0.1 kN @ 1921 ms 438 kKN @ 73.8 ms
Total group 4 0.0 kKN @ 2265 ms 1218 kKN @ 133 ms
Total group 5" 09 KN @ 03 ms 6139 kKN @ 266 ms
Total group 6 0.1 kN @ 1451 ms 1676 KN @ 21.0 ms
Total load cell force ! 0.1 kKN @ 1921 ms 9005 kKN @ 264 ms
Tension is positive
Compression is negative
! See data acquisition explanation.
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Section 3.0

FMVSS 212, 219 (partial), and 301 Data
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Figure 5 FMVSS 212 Test Data

Details of windshield mounting such as retention method, trim type, etc.:

Adhesive around inner perimeter, plastic trim around outer perimeter.

FMVSS 212 requirements: The post-test periphery retention amount must be at least 75% of the

pre-test periphery measurement for vehicles NOT equipped with automatic restraints, and 50% for

each side of windshield for vehicles equipped with automatic restraint systems for front occupants.

Windshield periphery measurements:

Percent
Pre-test Post-test retention
Right side 1965 mm 1965 mm 100
Left side 1965 mm 1965 mm 100
Total 3930 mm 3930 mm 100
Pre-test windshield mounting material temperature: 20° C
A = 24mm
B = 24 mm
C = 24mm
i‘ A
Width of Moulding
Indicated
B
)
L«
Front view of windshield'
Loss of windshield retention lengths: None
! Indicate areas of loss of retention, if any, on windshield diagram.
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Figure 6 FMVSS 219 Test Data

Protected zone lower edge requirement:

The lower edge of the protected zone is determined by placing a 165-millimeter diameter rigid sphere
weighing 6.8 kg in a position such that it simultaneously contacts the inner surface of the windshield
and the top surface of the instrument panel including padding. Draw the locus of points on the inner
surface of the windshield contactable by the sphere across the width of the instrument panel. From the
outermost contactable points, extend the locus line horizontally to the edges of the windshield, and
then draw a line on the inner surface of the windshield below and 13 millimeters from the locus line.
The lower edge of the protected zone is the longitudinal projection onto the outer surface of the
" windshield of this line.

Windshield measurements:

l< A
A = 1345 mm
B = 335 mm I T v .
= E
C = 1544 mm | -
D X

D = 606 mm :‘! oo T

Y __ Lower Edge of Protected Zone
E = 400 mm (marked by tape on windshield)
F = 996 mm xZero Point (0,0)

< C >
FRONT VIEW

Method of adhering protected zone template to windshield: NA

Areas of windshield template penetration greater than 6 mm: NA

Coordinates
X Y
1.
2.
3.
Areas of windshield penetration, below the protected zone,
through the inner surface of the windshield: None
: 1.
2.
3.
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Vehicle year/make/
model/body style:

NHTSA number:
Fuel system capacity:
Usable capacity:
Test volume .range:
Actual test volume:
Test fluid type:
Specific gravity:
Kinematic viscosity:

Test fluid color:

Did electric fuel pump

operate with ignition
switch "on" and the
engine not operating.

Details of fuel system:

Table 10 Fuel System Data

1997/Jeep/Cherokee Sport/multi-purpose passenger vehicle
MV0303

76.5 liters (from owner's manual)

75.7 liters (furnished by COTR)

70.3 liters to 71.9 liters (92-94% of usable)

71.9 liters (with entire fuel system filled)

Stoddard solvent

0.764

0.99 centistoke

Purple

Yes

The fuel tank was located behind the rear axle, between the frame
rails. The fuel filler neck was located on the left side and entered the
rear of the fuel tank. The fuel lines ran along the left frame rail to the

engine compartment.
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Table 11 FMVSS 301 Post-Impact Test Data

NHTSA number: MVO03 03
Test date: 04/17/97
Vehicle year/make/

model/body style: 1997/Jeep/Cherokee Sport/multi-purpose passenger vehicle

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:
_x_Frontal (56 kph)

___ Oblique (48 kph) with __° barrier face first contacting ___ (driver/pass.) side
___Rear moving barrier (48 kph)
____Lateral moving barrier (32 kph)

Fuel system fluid spillage measurements:

Test Maximum
Results Allowable
1. From impact until vehicle motion ceases 0 g 28 g
2. 5-minute period after vehicle motion ceases 0 g 142 g
3. Next 25 minutes after 5-minute period 0 g 28 g/min
Fuel system fluid spillage location(s): None
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Figure 7 FMVSS 301 Static Rollover Test Data

NHTSA number: MV0303
Test phase

Static rollover machine rotation time information:

Il
)

Time required for machine to rotate 90°

Fuel Filler
Cap Location

(specified range is 1-3 minutes)

minutes, O seconds

FMVSS 301 position hold time = 5 minutes, O seconds
Total = 7 minutes, 0O 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 28 g
3. Seventh minute from onset of rotation Og 28¢g
Fuel system fluid spillage location(s): None
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Figure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

Static rollover machine rotation time information:

(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, 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 28g
3.  Seventh minute from onset of rotation Og 28g
Fuel system fluid spillage location(s): None
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Figure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

180°

AN
C——— >

Static rollover machine rotation time information:

2

Time required for machine to rotate 90°

(specified range is 1-3 minutes)

minutes, 0 seconds

FMVSS 301 position hold time = 5 minutes, 0 seconds
Total = 7 minutes, 0 seconds
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 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
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Figure 7 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

Static rollover machine rotation time information:

2

Time required for machine to rotate 90°

FMVSS 301 position hold time = 5
Total = 7
Next whole minute interval = 28

Fuel system fluid spillage measurements:

270° to 360° rotation

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

minutes

Test Maximum
Results Allowable

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

3-9

Og
Og
Og

142 g
28¢g
28g
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Section 4.0

Occupant, Camera, and Vehicle Information
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Figure 8 Dummy Measurement Locations for Front Seat Occupants

VERTICAL LONGITUDINAL PLANE VERTICAL TRANSVERSE PLANE

e T
Passengery. .. @ ______ ——
Driver]|. _____ @ ______ -

\_ T

£
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Table 12 Dummy Measurement Data For Front Seat Occupants

Driver Passenger
Designation Type of Measurement (Serial #192) (Serial #142)
WA Windshield angle 42° 42°
SWA Steering wheel angle 65° NA
SCA Steering column angle 25° NA
SA Seat back angle 15° 15°
HZ Head to roof 159 mm 168 mm
HH Head to header 368 mm 365 mm
Hw Head to windshield 464 mm 405 mm
HR Head to side header 238 mm 234 mm .
NR ‘Nose to rim 351 mm NA
NA Nose to rim angle 13° NA
CD Chest to dash 489 mm 529 mm
CS Steering wheel to chest 289 mm NA
RA Rim to abdomen 148 mm NA
KDL Left knee to dash 161 mm 144 mm
KDR Right knee to dash 152 mm 146 mm
KDA Outboard knee to dash angle 34° 24°
PA Pelvic angle 24° 23°
TA Tibial angle 44° 46°
KK Knee to knee 346 mm 269 mm
sT! Striker to head 619 mm 594 mm
Striker to head angle -84° -85°
SK! Striker to knee 574 mm 593 mm
Striker to knee angle -5° -5°
SH' Striker to H-point 202 mm 211 mm
Striker to H-point angle 10° 10°
SHY Striker to H-point (Y dir.) 186 mm 186 mm
HS Head to side window 307 mm 305 mm
HD H-point to door 134 mm 118 mm
AD Arm to door 70 mm 68 mm

The seat back angle (SA°) is measured relative to vertical, all other angles are measured relative
to horizontal. '

! A negative angle indicates the measurement point was above the striker.
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Figure 9 Seat Belt Positioning Data

Dummy's
Centerline \

PBL

Male Blade

Buckle Assembly

‘D' Ring

Shoulder Belt
Portion

/ Lap Belt Portion

| ————— .12-inch Thick
Aluminum Plate

'//'/

Inboard Retractor
Anchorage Reel
\ Outboard
Anchorage
¥
Floorpan ——/
Driver Passenger
PBU - Top surface of aluminum plate to belt upper edge 347 mm 331 mm
PBI - Top surface of aluminum plate to belt lower edge 272 mm 245 mm
TBI - Dummy centerline to intersection of upper torso
belt and lap belt 283 mm 276 mm

4-4
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Figure 10 Camera Positions
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Figure 10 Camera Positions, Cont'd.
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Figure 11 Vehicle Target Locations
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Ficure 12 Pre-Test And Post-Test Measurement Points

e N\
cr. o;d """"""""""""""""""""""""" T T
strg. column
9 ¥
xX17
v X \_ J
To"A' Post
X1
To edge of door
X2 (even number for right
side and odd numbers
«— X21 X3 for left side)
X4,5
Length of
Engine Block |l————— X890 — 5

«———— X10,11

Rear Datum Reference

4 (right / left side)

le————————  X6,7

X18,20 {right / left side}

To leading edge in
front of door

To Headliner

«———————— X6
To strg. Column

{right / left side)

Rear Datum
Reference
at center

of rear
bumper

To bottom of

R 'A' post (right / left side
. post {rig )

>

X14,16

~To firewall {right / left side)
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Table 14 Impacted Vehicle Measurements
Test number: 970417

Vehicle year/make/model/body style: 1997/Jeep/Cherokee Sport/multi-purpose passenger vehicle

No. Type of measurement Pre-test Post-test Difference
X1 Total length of vehicle at centerline 4215 mm 3824 mm 391 mm
X2 Rear surface of vehicle to front of engine block 3788 mm 3560 mm 228 mm
X3  Rear surface of vehicle to firewall 3101 mm 3092 mm 9 mm
X4  Rear surface of vehicle to

upper leading edge of right door 2811 mm 2835 mm -24 mm
X5  Rear surface of vehicle to

upper leading edge of left door 2819 mm 2842 mm 23 mm
X6 Rear surface of vehicle to » '

lower leading edge of right door 2861 mm 2842 mm 19 mm
X7 Rear surface of vehicle to

lower leading edge of left door 2852 mm 2839 mm 13 mm
X8 Rear surface of vehicle to '

upper trailing edge of right door 1911 mm 1933 mm -22 mm
X9 Rear surface of vehicle to .

upper trailing edge of left door - 1912 mm 1935 mm -23 mm
X10 Rear surface of vehicle to

lower trailing edge of right door 1931 mm 1910 mm 2] mm
X11 Rear surface of vehicle to

lower trailing edge of left door 1922 mm 1909 mm 13 mm
X12 Rear surface of vehicle to

bottom of "A" post on right side 2812 mm 2822 mm -10 mm
X13 Rear surface of vehicle to i

bottom of "A" post on left side 2814 mm 2826 mm -12 mm
X14 Rear surface of vehicle to firewall - right side 3064 mm 3045 mm 19 mm
X15 Rear surface of vehicle to firewall - left side 3061 mm 3095 mm -34 mm
X16 Rear surface of vehicle to steering wheel center 2425 mm 2535 mm  -110 mm
X17 Center of steering column to "A" post 315 mm 262 mm 53 mm
X18 Center of steering column to headliner 410 mm 365 mm 45 mm

X19 Rear surface of vehicle to right side of front bumper 4172 mm 3866 mm 306 mm
X20 Rear surface of vehicle to left side of front bumper 4166 mm 3991 mm 175 mm

X21 Length of engine block 670 mm 670 mm 0 mm
RD Rear surface of vehicle to right side of dash panel 2726 mm 2738 mm -12 mm
CD Rear surface of vehicle to center of dash panel 2645 mm 2660 mm -15 mm
LD Rear surface of vehicle to left side of dash panel 2721 mm 2741 mm -20 mm

4-10 970417
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Figure 13 Vehicle Intrusion Measurements

Static Footwell Deformation

- 1
L D Seat
B —¥

Driver’s Side 7

Measurement Pre-Test Post-Test Difference
A 653 mm 613 mm 40 mm
B 568 mm 550 mm 18 mm
C 357 mm 285 mm 72 mm
D 250 mm 257 mm -7 mm

Passenger’s Side

Measurement Pre-Test Post-Test Difference
A 628 mm 506 mm 122 mm
B 507 mm 470 mm 37 mm
C 287 mm 250 mm 37 mm
D 348 mm 344 mm 4 mm
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Figure 14 Vehicle Intrusion Measurements

Door Opening Width
1
5 3
A
Units (mm) Left Right
Measurement 1 2 3 1 2 3
Pre-Test 884 mm 1375 mm 1040 mm 894 mm 1380 mm 1028 mm
Post-Test 867 mm 1344 mm 1089 mm 876 mm 1355 mm 1056 mm
Difference 17 mm 31 mm -49 mm 18 mm 25 mm -28 mm
Units (mm) A = Wheelbase Left A = Wheelbase Right
Pre-Test 2540 mm 2540 mm
Post-Test 2463 mm 2454 mm
Difference 77 mm 86 mm
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Figure 15 Vehicle Intrusion Measurements

Static Passenger Compartment Intrusion’

N ——»

centerline

\_____ J
< M — 7]
4 O
Measurements
From C-Pillar
Belt Anchorage
Measurement Pre-Test Post-Test Difference
I 450 mm 384 mm 66 mm
J 653 mm 751 mm -98 mm
K (driver’s side) 2511 mm 2741 mm -230 mm
L 2314 mm 2284 mm 30 mm
M (driver’s side) 1800 mm 1768 mm 32 mm
N 2581 mm 2561 mm 20 mm
o) 2534 mm 2479 mm 55 mm
Passenger’s side 2540 mm 2738 mm -198 mm
Passenger’s side 1800 mm 1754 mm 46 mm
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Appendix A

Photographs
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Figure A-1 Pre-Test Front View
A-2 970417
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Figure A-2 Post-Test Front View
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Figure A-5 Pre-Test Rear View
A6 970417



Figure A-6 Post-Test Rear View
A-T
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Quarter View
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gure A-11 Pre-Test Left Rear Three-Quarter View
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2 Puost-Test Left Rear Three-Quarter View
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Figure A-13 Pre-Test Windshield View
A-14 970417
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Figure A-17 Pre-Test Fuel Filler Cap View
A-18 970417




Figure A-18 Pre-Test Fuel Filler Neck View
A-19




Figure A-19 Post-Test Fuel Filler
A-20 70417




Figure A-20 Pre-Test Fuel Tank View
A-21 970417




Figure A-21 Post-Test Fuel Tank View
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Figure A-22 Pre-Test Front Underbody View
A-23
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Figure A-26 Pre-Test Driver Dummy Position View
A-27 970417
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Figure A-28 Pre-Test Passenger Dummy Position View
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Figure A-29 Post-Test Passenger Dummy Position View
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Figure A-30 Pre-Test Driver Dummy and Vehicle Interior - View 1
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Figure A-31 Post-Test Driver Dummy and Vehicle Interior - View |
A-32 970417
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Figure A-32 Pre-Test Driver Dummy and Vehicle Interior - View 2
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Figure A-33 Post-Test Driver Dummy and Vehicle Interior - View 2
A-34 Q70417




Figure A-34 Pre-Test Passenger Dummy and Vehicle Interior - View 1
A-35 970417




Figure A-35 Post-Test Passenger Dummy and Vehicle Interior - View 1
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Figure A-36 Pre-Test Passenger Dummy and Vehicle Interior - View
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Figure A-37 Post-Test Passenger Dummy and Vehicle Interior - View 2
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Figure A-38 Post-Test Driver Dummy %
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Figure A-39 Post-Test Driver Dummy Head Contact - View 1
A-40
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Figure A-41 Post-Test Driver Dummy Knee Contact - View 1
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Figure A-42 Post-Test Driver Dummy Knee Contact - View 2
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Figure A-44 Post-Test Passenger Dummy Head Contact - View 1
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Figure A-47 Post-Test Passenger Dummy Knee Contact - View 2
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Figure A-48 Pre-Test Vehicle Certification Label View
AL 970417




1w

chine Vi

a

-—
=

| .

g

-

(&)
e
o

3
"

]

i

-

2

@k
=
=

o

1
1

“igure A-49 Post-Tes




Appendix B

Data Plots

B-1

970417



o~
5
S 9Z°BC ® 9 BB 'BG~ ‘SW ¥¥'CZZ 8 D 61°GT :¥ly0d MY3d pRBT SSYID HI -¥3LII4 T9XO3H : 13NNUHD m
(SWY 3JNWIL
pIg p8Z RGZ LY AA pBT 9ol aeT 1R oL /14 BI BZ-
_ | | | _ _ o-
. . . . . . . . . . . . . . . . — le
. . . . . . . . . . . . . . —— SMI
mod
o
- - 0 - - nJ
inn}
-
. . . . . m
pos]
D Z o
m [as)
- . . . =
. - - . . . m
2B

L1¥BLE -H3ANNN L1531 NBY30¥d IN3NSS35S8 ¥BD A3N “INT 34l
NDIL®H313J20 5IKU-X OV3H ¥3AId0
¥3I¥YuE 713D OU01 TUINDYS OLNI 1¥0dS 33INOHIHD 433 L66T




SW BZ 65 8 9 B8°65- 'SW k¥ GZZ 8 9 61 61

1t B8¢ BGZ Y4

‘9Lvl Av3d

BBBT SSV0 "HI :¥347Id4

oL

4

BT

TOXO3IH : T3INNVYHD

pC-

_

L1¥BL6 :H3GNNN L1531

Wb¥30dd INJUSS35SY dUd A3IN
NDI1vd31300V S5IXu-X O¥3H H3ATHO
43TdHdud 1130 08071 1UINDY4 OLNI 1¥0dS 3I3IN0YIHI d33r L66T

"ONT 2Hd

06-

Rt

B3

8B

NOT1v431337¢

()

978417

B-2




9708417

SN PB'SLT 8 9 9L°%- ‘SW ¥B I8 B 9 9L 81 :v1¥0 Mv3d pBRT SSYUID "HI - ¥3LI4 FTIAO3IH = TINNVHI
(SHY  3HNIL
pIg ’]:14 BGC T AA BBT 291 gel goi oL k4 B1 pe-
| | | | | | | o
D
o
m
—
>
T PO Led
\we v D m &
LT¥BLB :H3BUNN 1531 Hodd0yd IN3INS535S8 d83 AN “INI J¥l o5

NDILbY313000 SIKY-A OU3H H3IATHO
¥31yyed 1130 08071 TUINDY S OLNI L¥0dS J3IN0Y3HD d33r LE6T




™~
I
SW BF Z9 8 9 +1°9¢- ‘SW ¢TI 11T @ D ¢1'6 :9190 XAu3d pART SSYID "HI ¥3L14 19Z03H - 1INNUHD W
(SWy  JUIL
BRI p8e BCZ [ YAA BB1 RS 8el 801 BL 2 o1 A
_ | _ | %
D
(a]
m
—
. - '\I\/\/\.j‘}’. . " w
o kfﬁf}{il ) =2 ¥
11/’\/\/\/\1\0\.\'\/\ vﬂlv. m

)

8B

L1¥DL6 - HIABUNN 1831 NE¥DDYd INIWSS3ISSY ¥UD AN “INT Ddl
NDIL1YH3132009 SIXb-Z OV3H ¥3Aldd
¥31¥4¥58 113D 08071 IBINDY4 OLNI L¥0dS 3IIADYIHD 4337 LEBT




978417

S BZ'F- 8 9 B0'P 'SH DZ'6S B 9 SB'¥9 :¥lvd Nuid BBBT SSYTD CHI :¥ILTI4 I19MO3IH : TINNGHD
(5H)  3IWIL
B1g P8z BCZ YA 851 091 pcl 801 BL ob ol pZ-
ﬁ 9
: oz
: s
D
o
. o
m
—
. ™
£
. —B3 7
= [an]
. . . . . =
. : 3
. . . . . . . . B . . . . N . . . . . v — GW
. . . . . . . . . . . . . . . . N . . . . . . . . . . . . . [R— @SH
[1yPZ6  H3BUNN 1531 95083 ININS553I550 00 AaN INT ol 2¢!

NOT1UY313039 LINVLITINS3Y GU3H ¥3ATYHO
Y3ITyyes 17130 08071 MUINDY4 OLNI L¥0dS 33IM0¥3HI 433 LE6T




378417

SN ZE'9TT ® N 1B #C1- “SH B¥' @3 8 N BL'vIL 9100 AP3d BOOT SSYTI "HI :¥3LTI4 TAXX3AN - 13INNBHD
(SWY  3WIL

pls P8z A pzz BB p37 8s1 Bo 1 BL B o1 pZ-
p3-
| _ _ _

- . N . .

33404

B-6

(zB81 X N)

23

L1¥BL6 :H3BNAN LS3L NUYd0Yd INIWSS3ISSE YUl RIN "INT Jdl
JIH04 HUIHS SI[KY-X %I3IN dIATHO
¥314H88 113D 0801 TUINDY4 OLNI 1¥0dS 33MOY3IHD d33M LEBT




378417

SN 9L LBT 8 N 8% ZLT- “SK B8Z°€5 8 N Z9 LSI :9LlU0 Ay3d p@e1 SSYId "HI :¥3LNIA TAAM3N : TINNBHD
(S5Wy NI
BIg UL 1A BEZ pee BB 831 Bel eo1 BL 14 o1 Be-
BS-
. . N . . . . o —] @TI
. . . . . . . . . . . . . . . . . . p— SNI
-
- . o
2
[
3 . . . . . . . . 3
. -~ . . . . . . x B
=
. . . . o
. . . . . . . . . . . N . . . . . . . . . . . . c—1 0
- - . . . . . B B pp—— @T
L1¥BLE :H3BUNN 1531 WB4D0dd ININS5S53558 dU3 A3IN “INI umpow

32404 HU3IHS SIXKU-A XNI3IN d3IA1HO
J314488 1730 O80T TULINDY4 OLNI LY0dS 3IINDHIHD d33r LE66T




978417

SW $9°BZY & N B8 6BE- ‘SN B3°13 8 N B6 BBDL :VYlU(d Muid pBRT SSY1D "HI :¥3L7I4 T4ZA3N = TINNUHD
(SW)  3NIL
BIg P8z /1A ezl BB1 851 Bel pol pL oy 7} Be-

| | | | | | | ! ad

33404

B-8

(zB7 X N)

83

L1¥BLE :Y38HNN 1S3l UPY¥D0Y¥d LIN3WS5535SP dUD R3N "IONI 24l
30404 WIXY SIKY-Z MI3N H¥3ATHO
¥314¥v8 17130 0U01 TUIND¥d OLNI 1¥0dS 3IINOY3HI d33F LBBI




SW ¢G5 LLY ® W'N TE€ GI- “SW BZ'G6 B W N Gy 'BZ :9Llb0 MY3d 808 SSU1D "HI :¥3LTHI4 ~ THXAIN- :TINNUHD

(SW) 3NIL
REN B8C 1A TAA B61 831 ge1 021 RL oF 21 BC-

BBI-
| | _

978417

. . . . . . . . . . . . . . . . . . . f . . . . . . . . . . . — @Nﬁl

3n0d0!

B-3

(H-N)

. — ezl

L1vBLE :HIBUNN 1331 NoY¥DDHd IN3NS55355Y HUD R3N “INT Jdl 081
SIXY X LN0OBY INJWON XMI3IN ¥3IAI™O
4318468 17130 0807 TUINDYd OLNI L¥DdS FIAOMIHD 443 LEET




- T3NNUHD

878417

8BI1-

Bci-

B3-

JnBy0l

(H-N)

83

A

gB1

SN B9 65 8 WU'N LE ' 9b- ‘SH ¥3°¢31 B W' N LI°LT :6LY0 MY3d @89 SSE1D "HI :¥3lId TWANIN
{50} 3HIL
pI1¢ p8¢ BGC pee BB 891 Bel @8l AL ey 01 RC-
LT¥BL6 H3GUNN 1S31 NPY¥D0¥d INIHSS53550 d8d AN "INT 24l

4314408

SIXY A LNDBY LINIHOW XI3N ¥3IATAHO
773208071 1UINDY S OLNI 1¥0dS IIA0HIHD d33M L66I




SW B¥ 29T ® W-N TZ ¥1- ‘SW 36°ZB1 8 N-N #G GZ :ylbl Xu3d P89 SSUTI "HI -¥3LId THZMIN : 1INNUHD
(S4)  3JUNIL
pIg p8e BGC A4 BB1 881 Bel 8ol BL By 81 BZ-
ﬁ\ 0B1-
. —
o
)
c
e > m
T T @
=
L1¥BL6 :Y¥3IGHNN LS3L NoYO0dd INIWSSIESY HBD AIN “ONI 04l BB1

SIXU Z LNOAY LN3INON XJI3IN H3IATHO
4314488 1132 OB071 TUINDYd OLNI L¥0dS 33A0H3HD d33r L661

970417

B-11



378417

SW 9£°G83 B 9 TL'6G- ‘SW 96 vZZ ® D LZ T :Y1U0 XMb3d P8I SSU13 "H3 :¥3LNI4 TIXLSD = 13NNUHD

(SW}  3HIL
If pBe /]4Y4 BZL BB1 B9l Bel ent Bl 734 Bl BZ-
_ _ 09-

NOIL9Y3T333¢
B-12

(I

LTYDLE - U3EUNN 1531 NG¥D08d IN3INSS3ISSU HuD AIN N1 o8 2°

NOTL1E¥313030 SIXY-X LS3IHD H3ALHO
YIT¥HYE 17130 06D TPINDYI OLNI LADdS 33A0¥3HI d3I3r LBEI




SH C1°6BT 8 3 BG +-
BIg paz

‘SW B9 TL B 9 CB'8 :9LYO AY3d

PG

U TAA

BB1

( 5H)
851

INIL
Bel

@81 55813
gL

"H3

/14

43014

F3ALSD : T1INNGHDI
21 bZ-

|

_

|

po-

NOI18y¥37333¢

D)

L1vBLE :HIBUNN LS3)

HEdd0dd IN3INSSISSY HBD AN
NOTLU¥313330 SIXKU-A L1S3HD H3AI1HO

43744bd 1130 0801 TUINDYS OLNI 1¥0dS 33IAOH3HD d33ar L6617

"INI D¥l 09

978417

B-13



878417

SW B 29 8 9 ¥B°CC- ‘SW ¥Z'FZ1 8 D B¥ B :ULV0 A¥3d P81 SSYTI "HI :¥3LTI4 19Z1583 :713NNUHD

(561 3JHIL
BIg pac ]S4 Y A4 RB1 BN BET 8ol BL k4 81 pe-

[ | | T _ o

. . . . . . .

NOI1¥Y¥373339
B-14

(3)

LT¥BL6 -H3AUNN 1531 NoyDD¥d IN3NBS3SSP YU H3N "INI Ddl 03

NOTLBY3T3238 SIKU-Z LS3IHD HIAIHO
¥31¥¥88 1130 OV01 TBINDYS OLNI L¥DdS 33X40¥3HI d33r LBBI




970417

SW BR'BZ- B 9 1@°B ‘SW 9B ¥3 8 9 199 -9lb0 ME3d 81 SSP1J3 "HI ¥3lNld FOULSD = TINNUHD
(SH)  3JKIL
Blg p8c pC¢ YA eB1T 891 Bel Bo1 oL 4 B1 BZ-
] I 7
= |
. . . . . . . - — B
. . . . . . —1 P
D
o
. %]
m
—
. . . m
o
s w
. . - . . .[@W M 4_1
o o
. . . . . =
L1¥DL6 - H3BHUNN 1S3L NUYD0Yd LNIHNSS53I5SY 483 AN "ONI D4l Bel

ND1L1B¥373020 INULIINSIH LS3IHD HIATIHO .
¥314yu8 17130 OU07 TULNDYd OLNI L¥0dS 33MN0H3IHI d3Ir LBBT

I i A T S G I N Th G N By E W I BN A o &




M EE W BN N N S NS S B A G N N U T B ER o

~
z
S vk BG ® WW JZ BE- 'SW B9°C B WK 1D°'@ :WlvD duv3d 88T SSY1D "HJ :¥31114 TOX1S3 : TINNUHD 5
{50 3NIL
A8 p8c RCZ \YAA BBT 09T el Borv BL 14 21 RZ-
[ | | | "
. . . . - . . . . . . . . . . . . . . . . fapp—— ®P|
. . . . . . »
L
2
. ) >
=
w
. . . .. vt Br- & -
e fo'el
. . . =
=
. . . . . . . . —p1- -
L1#BL6 :H3BUNN 1531 NEYO0Hd INJN553550 ¥Ud H3IN “INI Jdl et 2

: NOI1237430 LS3HD H3AI1YE
H3I¥¥oa 1130 0Y0T TUINDYS OLNI L¥OJS 33MOM3HD d33r L661




878417

SN PR ZF 8 9 Z8'@L- ‘SW BB BS1 @ 9 Z8'Z :YLBO Ay3d PBBT SSY1D HI ¥IALTI4  T9XAId : TINNGYHD -
(SW)  3HIL .
RIg P8L 14 . YAA 851 891 I 8o oL B Bl BZ-
8-
o d
o
. (e
m
—
=]
D t-
o [6n]
: o
e )
. . . . . . . . . . . . . . . . . . . . . PR— &N
LT¥PLB :H3ANNN 1531 HPYo0dd LN3NSS53558 ¥B2 A3aN “ONT ou1 2F

NOT1UH3T32008 SIXYU-X SIATId ¥3ATHO
¥ITHYYE 113D OB07 WLINDY¥S OLNI L¥0JS 3IN0¥IHD d433r LEBBIT




o~
=
SW ZE'BE ® 9 L1°9- 'SW ¢ 1S 8 9 £Z' B :Y1HO Nu3d paRT SSEY1D "HI -y3ILId T9AA3d : TINNUHD m
{SW) 3UNIL
p1¢ p8eZ L]M4 /Y AA /]9 851 acT 001 Bl 414 [R¢ pZ-
_ 1 %
D
o
. - - - 3
m
4 o)
}1{\\.\/1\‘/;\)!7 } ?.:. " 2 N M
| | | T W | s o

{3)

U]

L1¥BL6 HIBUNN 1531 NPYdDYd ININSS53550 ¥BD AN “INT Jdl
NDI19H313200 SIKU-A SIAT3d d3ATHC
4314468 17130 OU0 TPINDH4 OLNI L¥0HS 3INOY¥3HI d33C L6BT




978417

SW ¥Z BE 8 9 SB L~ 'SH B3'BBT B 9 LZ 11 :¥lb0 dY3d pgeT SSUY13 "HI :¥3l1Id F3ZA3d : 1INNUHO
(S4)  3JNIL
B1g B8¢ BGC YA A 061 851 BeT @01 L 4 B1 Be-
— B3-
. . . . . . . . . . o @ T —
. . . . . . . . . . . . . . . . . . . . . . — @ N -
D>
o
. . . o
m
—
. . . . . . . . B m
QT
o et N TN o0 W h;\r_ _—m? S_mtkq. .34»-} >{:¢=<5!.1 - @ w %
| | | . | AT 5 @

(2)

L1¥BLE :H3EUNN LS3l NUYd0Y¥d ININS5535SU HBD RN "ONI DOl o3

NOTLYH3N3330 SIKU-Z SIAT3d ¥3A1HO
d31yysg 17130 0607 TIBINDY4 CLNI 1H0dS 33M0H¥3IHD d33r LE6T




978417

SH BR'BZ- 8 9 LB'@ ‘SN BB'ZF 8 9 86 DL :YLUO NY3Id pBeT SS90 "HI ¥3LNId TIHAID : 13NNBHD
(56 3HIL
R1g p8c BGZ A2 PB1 091 8Ll 8or 8L 14 o1 BZ-

— T T 2
B |

NOI1By373330
B-20

(N

TAS

LT¥PLB - HIBUNN 1S3L NPYO0Yd ININSS3ISSY H¥Ud AIN “ONT 2l
NOI1uH373030 INULINS3Y SIATId ¥3ATHO
431¥488 1130 0001 TBLINDY4 OLNI 1¥0dS 3I3A0UIHDO 43I LEBT




970417

SN C1 T¥ ® N Ly +#99- ‘SN Z1°SZF B8 N 89 ELE 9160 MY3d BB3 SSYT3 "HI -d3LNIA T4W4T - TINNUHD

(5WY 3HIL
BIE p8Z BEC T4 4 BB1 851 8Lt 001 8L ov B1 BZ-

BpBI-
| | | | _

33404
B-21

(zB1 X N)

LT1¥BLE :HIEBNNN 1S3l NPYd0dd 1IN3INSS3ISSY HBI A3N “ONI Jdl bz

30404 ¥NN34 L4377 ¥3AIHO
4314¥P8 7733 OU0T TEINDY4 OLNI LHOAS 33IN0H¥3IHI d3IIr LE6T




o Ak W BN R G Sh B AN B Uk B AR VR R BN VR EaEm =

978417

SW ¥B LF 8 N TL°G998- ‘SW 837611 8 N 88 12Z : 610 AY3d @@e9 SSYT1Y "HI :¥3LTI4 T3Wd4H - 1INNUHD
(54} 3HIL
PIf pac BEC A A BB e81 Bel 8ol 8L BY o1 pZ-

M | | | | [ | o

33404
B-22

(zB1 X N)

B

L1¥BLB H3BUNN 1S3l NUYd0dd IN3IWS53559 B3 AN “INT Jdl
30404 ¥NW34 1HIIY ¥3AIHO
Y3IYYE8 17130 0007 TBINDYZ OLNI 1¥0dS 3I3N0Y3HI d33r LEBT




978417

SH 96°85 8 9 L9°@9- ‘SW ¥+ GZZ ® 9 ¥G5°'ST :Y1v0 YuYid BB S5U13 "H3 -¥31714 TUXA3H : TINNBHD
(5W)  3NIL
pig R8L BGZ Bl eB1 891 eel eol 8L 14 81 BZ-
_ 8B-
. . . . . . . . . -—1 95~
. . . . . . . . . . . . . . fpu— SMI
D
O
. - . . o
m
~
. . . . m
2 ~
e T T A -t S w oy
5 o
. . . . « . . . =
. . . m
. . . . . . . . . . . . . . . . . . . . . . . w— @W
. - N - - - - . . . J— Sw
L1¥BLE :H3IEHNN LS3L NE¥D0Y¥d ININSSISSE ¥Bd AN "ONT J4l 26

INUONNO3Y - NDILWYITIIIV SIKU-X OU3IH "3ATHO
4314dvg 17130 0807 TTUINDYd OLNI L¥0dS 33MOU3HI d433r LBBI




t~
g
SH ZB'SBT ® 9 GB #- ‘SW BG'BB B 9 BR BT P10 AH3Id PART SSE1D "HY :43L17I4 THAOG3H :13NNUHD m
(SW) 3UIL
pIg P8Z BCGZ LY AA BB1 ps1 acT J1R¢ BL ¥4 81 pZ-
| | _ 0"
D
o
m
~
. . . . . . . . m
20
= s e
o a
. . . m
Ce e e e e e e e e e e e e e e . . .— B
L1+¥DLE :H38WUNN 1631 HUHO0Hd IN3INSS3SSY HUD R3IN TINT Jdl 8B

INUONNO3Y - NDILY¥313230 SIXU-A 0U3H H3IAI™O
¥4314Yu8 17130 0U0T TBINDYS OLNI 1¥0dS FINOY¥IHD d33r LEEI




SH BB'C3 8 9 9% 'SZ- ‘SW BZ F11 & D Z6'8 :plé0 Ay3d BABT SSYTI "HI :¥3LId TYZO3H : 1INNBHD

(SW)  3JNIL
BIg p8e BSe ' JAA 061 087 Bel 8e1 8L oF

970417

B1 pC-

06-

NOI19437133369
B-25

(3}

L1¥DLE :YIBNNN L1631 Nod00dd IN3NSS3I5SH HBO AIN
INGONND3Y - NDILIUY¥3IT3IIIV SIKU-Z OGU3H H3IATYO
43744888 717130 OU0T1 TUINDY4 OLNI 1¥0dS 3I3M0¥3HI d33r LEBT

“INI i o6



970417

SW ZG' LT 8 9 £1°@ 'SW #¥° 85 ® D BL'G3 :bl0 X¥3id PBRT SSY1D "HI :¥31714 TYHO3H : TINNGHD
(54) 3NIL

pIg B8Z 1A eze -BB1 851 BEl 801 BL 34 3¢ BC-
_ B

NOT1v3373339
B-26

(2

e .—{ 2DT

'TA!

LT¥BLE :Y3HUNN 1531 NOYD0Yd IN3INS53550 400 AN “INI Jdl
INGONNO3IY - NDILWY¥3T3IJI6 INULINS3Y OU3H ¥3AIYO
Y314488 113D OU07 TUINDY¥S OLNI LY0dS 33XD¥3HD d3I3r LBET




SN ¢1°'G9 ® 9 BB BG- 'SW Z1'6ZC ® D ZE'T :YlBO db3d 881 SSY1J "HI :¥3I1NI4 TYX1SJ : TINNEHD
(SWY  3HIL
BIg 4174 BEC Bee 851 831 BET Bol BL 14 er Be-
_ 29~
. . . B . — @VI
. . . . . . . . . . . pu— SNI
<~ 2
. . . . » . . . . N . . . . . . . . . . . . . ‘ . p— SN
. . . . . . . . . - . . — &T
L1¥RL6 :Y3BUNN 1531 NEdd0dd INJNSS3558 ¥B3 AN “INI D4l 03
INBONNO3Y - NDILUH3IT30IV SIXW-X 1SIHO H3A1d0

Y3Td4u8 17130 0601 TUINDY¥4 OLNI LH0dS JINOY3IHD d33r LeeT

NOI1®Y3713338

(3

978417

B-27




970417

SN S6°'BBT @ 9 £+ #- ‘SW B9 IL B 9 BZ'6 :Ylbd Hvid @BT SSE1T "HI :¥3ILTIS TYALST : TINNUHD

(sW} 3JNIL
pIg pge BGC (LY AA PBT Bo1 gel 51R pL /14 pI pZ-
_ | | %"

NOILl¥y3n3320
B-28

(3

B3

L1+BL6 -HIGHNN 1S31 NYHO0Yd IN3INSS3I5SY HBO AN “INT 334l
LNUONNO3Y - NOILUM¥3N3DI0 SIXU-A LSIHO HIATHQ
Y3I¥YP8 113D OU07 TUINDYI OLNI L¥0dS 33IMOY3HI 4337 L661




878417

SW BF'B3 8 9 ££°ZZ- 'SW ¥¥'EZ1 8 D BE'6 :PLUO Xb3d @81 SSUTI3 "HI :¥3LTI4 TYZ1SD : TINNBHID
[SW) 3JWIL
pIg p8e BGC pZe BET 057 BET 801 0L k4 81 LA
_ 98-
. . . . . . . . . . . . . . . . .'I.IGVI
. . . . . . . . . . . . . . . . — DC-
>
o
. . N . . —
m
—
. . . . . m
e
l\l\ll\lJII‘lllill\llu\l\/\ D [+2]
B - o
= ©
. . . . . =
. . . . m
. . . . . . . . . . . . . . . - N . . . . . . . . - DL
. . . . . . . . — BF
L1vDLE - HIBHNN LS3L NoYo0dd INJINSS35S8 480 AN “ONT Jdl 03

LNUONNO3Y - NOI1LU¥3T303I9 SIKY-7Z LSIHD HIAIHO
4314498 1730 OU07 TYLINDYd OLNI L¥0dS 33X0HIHI d33F L661T

—— = 4 4




- A W N R SR SR U S O aE A Aw R BN N B am =

978417

SN PR BZ- 8 9 18°8 ‘SH BB ¥5 ® 9 EG'19 :¥Lu0 MU3d BBF SSBTI "HI :¥3LTI4 THHLSI : 1INNPHD

(54} 3NIL
BIE p8Z BGC pee PB1 p3! - Bel gert BL o Pl BZ-

_ | ’

NOIL18y3133I9
B-38

(N

Bzl

L1+¥BL6 -H3AUNN 1531 NUYD0Hd IN3INSS3S50 ¥Bd AN “INT Jul
INUONND3Y - NDILB¥3T30IY INULIINS3IY LS3HD HIATHO
4314468 173D 0u0 TULINDYS OLNI 1H0dS 3I3IN0Y3HD d33r LBB1




TWXI8L : TINNUHD

9E-

-

(A

Ve

8¢

SW 9L°€171 8 W'N G6'BZ- ‘SW P9 BY B W-N £L° 7L -Y¥iv0 Ny3d @S SSPTJ "H3 ¥3LNId
(5u)  3JUIL
Big B8Z BGC YA 061 831 Bel 0n1 BL )4 BT BZ-
b > o,
|JI[.II..|/|I\\<
LT1¥BLE - YIEHNN 1S31 NoYd0Hd IN3H5S35SE HUD K3N “ONI Jdl

SIXP X LNOAY IN3INOW GUIBIL ¥3ddN 1437 ¥3ATId0
4314488 1130 0807 TULINDYA OLNI 1Y¥0dS JINOYIHDI d33r LBBI

Inoyold

(187 X H N}

878417

B-31




t~
3
SH 95°9F & W'N B8'Z8- ‘SW ZE ¥+ 8 U-N SB +9 :0Ulv0 »Y3d B89 SSU13 "HI :¥3L1Id TWATAL :13INNBHD 5
{SW) 3JNIL
nig p8e IA [\ Y AA BT 891 8Ll oer BL 14 o1 YA
| | | | [ | o
o
o
. . . . - - . 0
c
0 . . . . . . 0 3
e ————
} N > [ P = H
S . e . . e . 1z -
. . B N . . . . . . . . . . . . . pu— *N
LT1¥BLB :HIBUNN 1S3L NEYO08d IN3HW553550 HPI AN "INI umpwm

SIXY A LNOBY LN3NOW YIBIL ¥3ddN 1437 ¥3ATHO
Y318488 173D OU0T TTULIND¥S OLNI 1¥0dS IINDYIHD d33M LEBI




978417

SW ¥B8°G9 8 W'N ¥£°6b- ‘SH 9L 18 B W-N BT €T :9ibd Mo3d B9S SSYT13 "HIY ¥3LTI4 TWKYEBL : T3INNUHD
{SW) 3HIL
R1¢ R8¢ PGz Y44 P61 Bo1 sl eB1 BL /X4 07 pZ-
9f-
. . . . . . . . . . . . . . N . . . . . . . . . .]Nﬁl. —
o
20
- - . . - U
o=y
. . - . 3
—~ " = ﬁ
= o
. . . . <
. C e e . c—Z1 -
L1+¥BLE - ¥3GUNN LS3L NEYO0dd LIN3NGS35S0 ¥Bd RIN TONT Jdl 3%

SIXY K LNDAY INJWDW ©I8IL H3ddN LHIIH H3IAIHO
4314HEE 17130 0807 THINDYS OLNI 1¥0dS 33X0Y3HD d33r L66T




t~
3
SHW SE' 1L ® W-N #B6°8Z- ‘SU ¥B°1F ® W'N BE BB :¥ib0 MU3id @RS SSYD "HI Y31l THANMBL :13NNUHD m
{sy)  3JNIL
pIg P8z BGZ /YA A PBT 971 78 an1 YA /14 (/)8 BZ-
_ | _ _ _ 9w
o
ol
—
m
— -3
o e N 1_4
= fenl
. . . .. . . . . — 21 —
L1¥PLB :H3GWNAN LS3L HEHO08d IN3HSS3ISSY B3 AN "INT o4l 3%

SIXY A LNDAY INIWOW YIBI1 H3ddN LHITY H3AINO
¥31¥y88 17130 0U01 TULNDY4 OLNI L¥0dS JINOHIHD dI3M L66BT




878417

SH BF ¥¥ & N GO CEG- ‘SW BB ¥9 8 N §B'BZZ :6160 Mvid 8839 SSH12 "H] - ¥3LTId TAXTING - TINNGHD
(SW)  3HIL
BIg B8c V] A T A4 Bb1 8971 6gl Boi BL Br D1 pe-
— — wml
. . . . . . . . - N . . . — *Wl
. . . . . . . . . . . . . . . . . . . [— N«I
-
2
(o
m

).
P

(zB1 X N)

LT¥RLB :H3ANNN LS31 NPYd0dd 1IN3NS5355U dED K3IN “INI J¥1 St
30404 SIXG-X wWIBIL Y3H0T L1437 d3ATHO
J3144¥v8 1130 QU0 TUINDY4 OLNI 1H0dS 3IADY3IHO d33M L6BT




b~
3
SH BB ¥F 8 N £+°986T~ ‘SH ¥+ 65 8 N B8 vGZ :91¥0 HY¥3d BBS SSYI3 "HI Y3114 T4ZINV : T3NNUHD m
(S4y 3JUIL )
RIT pB¢ BGC LY AA PB1 897 BeT (51408 L (4} BT YA
| _ _ | _ o
. . . . . . . . N . . . . . . . . . . INMI
.
ool
o
. . . . . m
e - B — m
S - e S A
/:»w{{s M o_o
=
L1¥DLE - H3BUNN LS31 HEYO0Yd IN3WSS3ISSY ¥YD M3N "ONT D241 St

30404 SIKY-Z WIAIL HAKDT 1437 ¥3A1H0
¥31HYYE 1130 08071 TUINDYI OLNI L¥0dS 33A0Y3HD 433 LBBI




978417

SN 9 LE 8 W-N G&'GI- ‘SH ¥R 4k 8 W-N 95 9% :U160 d93d 09 SSYTD "HI :¥3ILTI4 TUATING : TINNBHD
. (SW)  3IHIL
GRSY P8z BGZ U TAA 861 991 Bel 001 oL )4 g1 YA
ﬁ _ li
. . . . . . . . . . . . . . — vWI
. . R . . . . . . . . . R . . . . . =471 -
o
pel
| e
. . . . . 0 3
— t~
— e T e — A
=M S
= m
. . . . . m
.o . e e . . . . —1 1 —
. . . . . . . . . . . . . . . . . . . . . . — TN
L1¥BLB - HIGHNN 1S3l NPdD0dd IN3NSS3SSU ¥Bd RN “ONI Jdl 3t

SIXY A LNDBY LININOW YIBIL ¥3A0T L1437 HIATHO
4318488 1730 0907 TUINDYS OLNI 1d0dS 3IIN0H3HI d33r LBET




o~
3
S 96°BY ® N G +PBT- ‘SW ZB £F7 B N GB'S6 VLU0 A¥3d @B3 SSYTD "HI :¥3IL1I4d TAXUNY - TINNUHD m
(SW) 3JHIL
B1g pge L] o4 pce P81 231 pel 9817 oL {34 B pZ-
I | T _ _ _ "
.
. . (am)
=
o
. . » 3
— ©
8 = "
¢ m
P
9t

LT+BLE :HIBNNN 1S3L Nod90¥d IN3JNSS3I5SH HUD AIN “INI 28l
30404 SIXu-X UIAIL HIADT LHOIY H3ATYHO
¥I1¥HYE 773D O80T TUINDY¥4 OLNI L¥0dS 3IINDYIHD 4337 LEBT




978417

SW ZC Th B N LB TZSh- fSW 9L°13 B N £Z'LBZ :ULY0 Muad . 809 SSYTD CHI ¥ILTI4  TZUNY - TINNUHD
. (SW)  IWIL A
B1s P8z pCZ Bz BE1 831 P51 001 oL ob Bl pz-
_ | | | o
. . . . . . . . N . . . A . N . . . . M . . . . . . . .« —— @TI
" N . . . . . . . . . . . . . . . . . . . . . . . . . . . — SM'
-n
. - - - . . » - U
o)
O
— o
. - . . . . . . . . . . . . . . . . . . . . . . . . . . a— SN.I = Ju
> oo
=
. . . . . . . . . . . . . N . N . . . . . . N . . pap— @ﬁl
—_— é}i °
[1vBLE - B38UNN 1531 NG00 IN3IHSS3550 §6 AIN “INT om1 2

30404 SIXY-Z VIGIL H3IR0T LHOIIY H3ATHO
¥3144P8 1733 0U0 TULNDH4 OLNI 1¥0dS 3IIN0¥3IHD d33r Lesl




o~
3
SW BB 9F & W'N B1°G6ZE- ‘SW BZ'GE ® W N £26'85 :¥1v0d MYid @83 SSY1T3 "HI :¥3LT1d TWAYNE - TINNUHD 5
(SW) 3JHIL
pIg p8e BGZ T A gB1 851 el 01 oL 4 21 A
_ | | | ﬁ | | o
. . . . . . . . . . . . . . . . . . . . . [e— Nﬂl —
O
2
. . . . . . ()
c
. . . . . . m
— [o]
= cir/\ e = 7
= [ae)
. . . . . . =
. . - - . . . - - . . . . . . . . . N — L
L1¥BL6 H3BUAN 1531 NUYD0Yd INIHS553550 ¥U3 A3N “INI Jdl 3%

SIXY A LNDBY LN3WOW VIBIL H3M0DT LHIIY HIAIHO
4ITHYYE 113D 0807 TULINDY3 OLNI L¥0dS 3I3IN0YIHI 433N LEBT




978417

SH ¥B I¥ 8 9 BZ'B8B- ‘SW vv 18 B 9 G6 11 :Y1¥0 Ab3d PEBT SSB1]3 "HIO :H3ILTId FIXTL4 : TINNGHD
{sW)y 3JHIL
nig PBZ PGZ ez BBT LER Bel g0l 8L (4 1 BZ-
Pb-
. . . . . . . . . . . . . . —t @@l
. . . . . . . . . . . . . . . . . . . . . . ——t @MI
D
(e}
. o
m
—
. . . . . m
2 -
e T -
o m
. . . . . . =
. . . . . . . . . . . . . . . . . . . . . pppe—— @ﬂ
. . . . . . . — Sm
9B

L1¥BL6 H3ANNN 1531 © NPYD0Y¥d INIHNS5S3I55P HBd H3N "INT 33l
NOILUH3N3OOU SIXP-X L1004 L4377 H3ATHO
43T¥dud 1130 OU071 TIBINDYd OLNI L¥0d4S 33IN0¥3HI d433Ar LE6T

. N = = = & ~




t~
3
SH PF ' BBZ 8 9 CB ¢~ ‘sl PB'SE B 9 1B 6C :YLlbO AY3d peeRT SSEU1D "HJ :Y¥31714 THZ14 :T3INNUHD mw
{(SW) 3JNIL
p1g 114 BGZ /Y AA @81 R91 aeT (i1’ R¢ eL B B1 pZ-
| | _ _ %"
. . . . . . . . . . . . . . . . . . . . . . . . . P—— @MI
D
(qn}
. - - . . . - nlv
m
—
. . " . - . " m
p- o]
b s AR A b D o~
e e = 7
o [aa]
pr

(N

L1¥BL6 :YIABNNN 1531 NPdD0Yd IN3NSS3ISSY dBI AN “INI umpem

133H LU NDILUY3N3IDU SIKB-Z 1004 1437 43IATHO
¥3I¥YU8 173D 08071 IBLINDY4 OLNI 1¥0dS 33IN0Y3IHI d33r L66]T




978417

S ¥B'BE B 9 65°99- ‘SW 9L 1S B 9 9L°E8 :YIYO NyId BOBT SSYTD HD c8ILTI4 TLZ714 - TINNGHD
(SW)  3WIL
B1e p8Z Bz Ya B! 831 BLl 001 BL By Bl pz-

| | | | | | | o
. . . . . . . . . . . . . . . . . . N . . . « Ppe— Sml
. . . . . . . . . . . . . . . . . . . . . N . . . N « v — @Ml

D

o

. . . . . . . . o

m

r

- " . " . . . . | . m

0

SN e it P Y, N > ol
o (0]

. N . . =z

. . . . m
. . . N . . . . . . . — Sﬂ
. . . . . . . . . . . . N . . . R Jp— Sw
[T7PL6 938NN 1531 045084 ININ553559 860 AaN NI Dyl 28

30L Lb NOILBY31323Y SIXKY-Z L1004 1437 d3A1H0
Y314488 113D 0V07 UINDYd CLNI L¥0dS 33X0Y3HI d33r L66T




978417

SH ¥+Z B 8 9 B¥ LSI- ‘SW 95°@y ® 3 BL £V :UlbD H¥3d - BBBT SSBIJ "HI -¥3LTId FOXY1d - 13INNGHD
(SWY  3NIL
aIe p8e BGZ LI44 281 851 g8eT Bo1 8L 14 Bl pZ-
_ B5e-
. 8 . B . . . . . . . . . . . . . . . . . . . . . . . . . . + — @@NI
. . . . . . . . . . . . . N . . . . . . . .. . . . . . . . . Jqe— SW«I
. g
o
. . . . . . . . . o
m
—
2y
D ~-
. . . . . . . . . . . . . . . . . . ppes— SSHI M A_un
o [aa]
. . - . . . =z
. . . . . . m
Y U o s
L1¥BL6 :YIBUNN L1S3L HUyd0Hd IN3IHS5S3558 ¥BD A3IN "INI DJdl ot

NDILpY313330 S5IXU-X 1004 LHOIY ¥3ATIHDO
H4314dua 1730 O80T TPINDYI OLNI L1¥0dS 33INOH3HI d433r L66T



. o~
3
SH ¥9°¥9 8 9 $1°9F1- 'SW BB'9F 8 O 167 CFT :9LU0 AW3d peR1 SSYI13 "HI :¥31TId THZY1d : T3INNUHD 5
(SWY  3UIL
pI1g ]: 34 BGC LYAA BBl P91 ¢l gel BL ‘14 o1 YA
D
(]
. . . ) - nlv
m
—
0 . . . . m
0
. - " s _ > w
o= e = 3
o [ae]
' . . . . =z
LT¥BLB HIGHUNN 1531 NPY908d IN3INSESI858 U3 ASN "ONT Jdl ot

733H LU NDIL1W¥37300% SIKU-Z L0034 LHOIY ¥3A1HO
¥3I¥YYa 17130 00T TBINDYS OLNI 1¥0dS 33N0¥3IHI d433r LEBT




978417

SN BB ¥3 8 9 LE 1GZ- 'SW 95°BE 8 9 BZ £EC :YLvd Xv3id pe@t SSP13 "HI :¥3LNI4 T1Zd1d4 :13INNUHD
(34} 3L
BIg p8z PSZ YAA PB1 297 8ed got BL /14 eI BZ-
gE-
. . . . . . . . . . . . . . . . . . . . . . . . . . .I@Nl
. . . . . w
m
I
. . . . m
2
peg
. . . . . . . . . —
W o SRS r . f, A G W %
)I..!o\i(/(?\,\l!l:\.{.’/\g \J t
m
. . . . . . . . . m
e e e e e e e e e e e e e e e e e e e e e e e e .. .—1 BT =
LT¥BL6 :HIGUNN L1S3L NPYI0Yd INJINSS3I558 ¥BD MIN "ONI ¥l Bt

301 10 NOILBH3N3330 SIKE-Z 1004 LHOIY H3IAIHA
4314498 17133 0007 TUINDYd OLNI 1H¥0dS 3J3IAOY3IHI d33r LEBT




[
z
SW Z6 L3 ® 9 GI 1G6- ‘SW ¥9'ZGZ 8 I BL'6 :¢1B0 N¥3d papy SSY1] "HI :¥3LTIS ZIK03H :T3INNWHI P
(SH) 3HIL
pIe L1A BEZ BZe BB1 g51 Bl 001 oL !X4 pT BC-
| _ | | | | _ o
>
2
. (]
m
—
. . . . m
=
> bt~
ol @ —_— A_u»
fllfj\\\\\ 5 o
. . . . . . . m
26

L1+¥BL6 :Y3BUNN LS3L NUYD0Ydd LN3HNSS3I5SY dU0 AN “INT Jdl
NDILB¥3A3000 5IXG-X OU3IH ¥3INIS50d
¥3144P8 173D 0807 TULINDYS OLNI 1¥0dS 33INOY3IHI d433r L6BIT




9708417

SH 95°BF ® 9 9B°F- ‘SW BR'BF 8 9 ZE£ L :Vlb0 AY3d BeoT -S5Y713 "HI -d3l1Id CIAO3H : 13NNGHD
[SW)  3NIL
B1g p8Z ] o74 A4 1 031 Bgl ge1 Bl k4 21 BC-
85~
. . . . . . . . . . . . . f . . . . . . . . . . . . N . ,ISWI
D
o
. . . . . . . . . ()
m
L
3 ©
e o 0%
W 5 &
. f . . . . . m
L1¥BLB - HIANNN 1531 HBY¥D0dd LINIWSS3ISSU ¥Ud K3N "ONT 241 b8

NOIIPHY3IT3IIV 5I1KU-A OU3H HIONISSUd
d31¥¥us 71730 0007 TUINDHYd OLNI 1¥0dS 33IN0Y¥3IHD d33Ir LEBT




: , o I

[
3
SW ¥+ B89 B 9 B bC- ‘'S BB FI1 8 9 16 171 :givDd ME3d BORT SSYTD "HJ :¥3l1NId 29Z703H : 13NNUHD m
(SW}Y 3JWIL
pIg PBZ pGZ /Y AA BET 891 gge7 P81 oL X4 pl YA
| _ | _ %"
- . . . . . . . . - . . . . . . . . . . . |I|.®wl
>
faw]
- . . . . - o
i m
! I
: . . . . . . . m
o)
| l\"\.\l\)\l’\l’\’/ > o
| s = 3

(3)

eb

LT¥BLE :Y3IBUNN LS3L HUYODdd LININ5S3S58 yud AN "INT D4l
NOI1L1U¥313J300 SIXY-Z Ov3H YIONISSUd
¥31¥yY8 113D OV071 TULNDYS OLNI 180dS 33M0Y3HD d33r L66T




970417

SN 9£°GZ 8 9 Z1'@Q ‘SW +B8'63 8 D BE'9GC :91v0 H¥3d p@aB1 SSYI3 "HI :¥317Id4 C34¥03H :TINNUHI

(SN} 3JHIL
RSN B8z BGZ BZL BB1 891 Bel 8ot oL By BI1 pZ-

NOT1¥y31333v
B-30

(3

S -—| ob1

L1+BLE :H3EUNN 1531 NEY20¥d INJHUSS3ISSH ¥BD AN "ONT J¥l ezl
NDI1b¥3T13308 LINVLINS3IY O0v3dH ¥3INISSUd
4314488 17130 08071 TUINDYd OLNI L¥0dS 33A0¥3HI d3Ir L6671



t~
3
SW 95" +35 8 N BZ ZBE- ‘SW Z4 ®5 8 N GB3'8BS :GL¥d My3d peBT SSPI3 "HIY :¥3LId CAXAIN : TINNUHD 5
(SWy 3JNIL
VRSN R8Z RPEZ Bee BT 881 pel o1 el ok BT pe-
| _ | | | "
. . .. .. .. .. . R O Y
-
E)
o
. . . . . . . . 3
|I\I1\‘\I\I/ —~ "
——— 8 = w
<q11 = ik
®
L1¥BLE :H3IBUNN LS3L NE¥d0dd IN3WS53550 yUd K3IN "INT 24l 03

JoY04 ¥YIHS SIXP-K XI3IN ¥3ONIS59d
¥31Y¥88 113D OB0T TULINDH4 OLNI L¥0dS 3INDYIHI d33r LE6I




SN BB BLYT ® N £B 18- ‘SW ¥+'G3 ® N 6+ £5Z :¥L¥0 MY3d BBBT -SSUTD "HI-:¥3LId CAAMIN : TINNBHD
(54) 3JUIL
B1¢ p8¢ L[4 YA PBT 031 gsl 0ot 8L 14 o1 pZ-
| | | ._ | o
. . . . . . . . . . . . . . . . . N . . . . . . . . . . . [qpe— @vl
-
=
o
. . . - . - 3
— o~
¢ o
=
CLTYBLE - H3BUNN 1S3l NBY¥d0dd INJNSSISSH YU AN "ONI odld 03

JO404 HUIHS SIKU-A MO3N ¥3ONISSUd
4314488 1730 OU07 TULINDHd OLNI L804S 3IAOH3HD 43I L66T




a er = o - o

t~
3
SN ¥Z #Z7 8 N 9L°@£G- 'SW $Z'85 ® N ¥C LZBT :blu0 HY3id pBBT SSU1D "HI :¥3LIId Z4IAAN : 13NNGHD 5
(SH)  3JUIL
1t B8z BEZ L TAA PBT est Bel 201 BL Rk B1 BZ-
_ _ Swl
. . . . . . . . . . . . . - . . . . . . . . . . . . .l@vl
. . . . . . . . . . . . . . . . . . B . . . . .II.SN.I
-
2
(]
. . . . . - . . 3
> _ -
> m
=
. . . . . - 7v
N . . f . . . . . . . . - . . . . . .II..&T
LT¥BLE - H3BNNN 1531 NPYO0Y¥d INIWSS3ISSY HUBD RAN "ONT 234l 03

30404 TWIXY SIXY-Z XIIN ¥ION3SSUd
¥31¥YP8 113D 06071 TUINDY4 OINI 1¥0dS IINOYIHD d33r LEBI




SN BY BTT 8 N'N Z5'G- ‘SN ZE'#G.8 W-N 9T °LT :91v¥0 Xvid 883 SSUTD "HIY -¥3LIId CUXAIN = TINNUHD
{SW)  3HIL
ers BBZ BGC pce 861 B31 Bel 8ol 8L ‘14 81 BZ-

BB1-
! |

970417

. . . . . . . [pe— @Nﬂl

Ingyol

B-54

(H-N)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [@Nd

L1786 - Y38HNN 1531 UU508d ININGGI5Y YD AN NI ool 28F
SIXY X LNOBY LNINOM XN ¥IINISSUd
4ITHYYE 1130 DV0T TGINDYS OLNI LY¥0dS 3INONIHD d33r LE6T




e~
3
SN 8b'BG 8 W'N B¥ BS- ‘SW ZL 9G¥ 8 W'N BS'£f :¥1b0 M¥3d B09 SSHYID "HJI :¥ILTI4 - ZHANIN :13NNGHD 5
(SHY  3WIL
BIg B8z B&e RZZ BB1 031 Bel ge1 BL b4 o1 RZ-
_ _ eB1-
. . . . . . . . . . . . . . . . . . . . . . s A
. . . . . . . . . . . . . . . . . . . - . . . . —1 P9~
. . . . . . . . —_
)
2
. . . . . =)
c
m

|

(H-N)

BBI

L1¥BLE -HIBUNN 1531 Hudd0dd IN3INSS3SSY 4B A3N “INT J¥l
SIXU A LN0AY LN3WOW XI3N ¥3INISSud
YITYYY8 17130 08071 TULINDYL OLNI L¥0dS 33N0¥3HI d33r LB6T




976417

SH ¥B°LZT ® W-N €6'F- ‘SN +b €4 8 W-N ZL'6 9180 Xb3d pBS SSPTI "HI :d3LTI4 ZWZAIN  TINNUHD
{SWY  3WIL
BIE pac BGZ A ‘BBT pol gel1 eel oL /14 B1 rA
_ _ PB1-
. . . . . . . . . . . . . . . . . . . . . . . . . . . « . . pa— @Nﬂl
. . . . . . . . . . . . . . . . . . . . . . . . [p— SWI
- . . -
o
=
. . . . B . . . . o
[
m w
—— : o
— o
. . . . . . . . . =z
=
. . . . . . . . . . . . . . . . . . — Sm
. . . . . . . . . . . . . . . . . . . . . « . . . . . . . . — SNﬂ
L1¥DBLE - H3IBUNN 1S3l NBYd08d LNJNSS35SH dBI #3N “INT Jdl 081

SIXY Z LNDBY ININON A33N H3IINISStd
Y3144B8 1133 BU0T TULNDYd OLNI LH0dS 33N0U3HD d33r LEET




SN BC'53 8 3 29°¥9- ‘SW 88 141 B 9 SP°E :p1l¥0 Nvad-

@81 SSYTD "HI :¥3L7I4

CIKLSI : 1INNUHD

pB-

TAS

8c

oF

(SH)  3NIL
BIg B8z BGZ Bee BB1 891 ‘Jog aet oL 14 81 BZ-
LT¥BLE :Y3BUNN 1§3) NBYD0Y¥d IN3INS5355U YU K3N "ONI M1

431448

NDILUY¥3T3DI0 SIKG-X LSIHD Y3IN3S5b6d

T130 0607 WINDYS OLNI 1NDJS 33M0Y3IHD d33r L1661

NOI16y3732300

(2

978417

B-57

e e




SN B¥'29 8 9 16°G- ‘SN ZL +¥BT B 9 88° T :9L90 Mvid

B81 SSUT1D "HJ :H3LId C¢IALSD :713NNUHD

(SU)  3JHIL
B1¢ B8C BCL YA 0BT 031 Bel 601 0L /14 21 BZ-
B3~
. . . . N . . . . . . . . . . . . . . . . . . . . . . .l.llsvl
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .!Swl
pog
o
. . . . . - . «—
m
—
. . . . . . . R " m
\l\\\l\n\/\/)./\{/ 3
g
— e TN 8 -
{en]
. . . . . . . . =
. . . . . . . . “ . . . . . . . . . . . . . .ISW
. . . . . . . . . . . . B . . . . . . . . . . .I.@T
L1¥BRLB - H3BUNN 1531 NPYoCdd IN3IHSS3ISSY du3 KN "ONI Jdl B3
NOILUY3130300 SIKU-A LS3IHO ¥3ON3S5Ud
43144688 1730 0U01 MULINDY¥S OINI 1¥0dS 33A0¥3HD d433r LBBT

970417

B-38




SN BF'BL 8 9 16°B1- ‘SW BL°1Z1 8 D LG +1 :91b0 H¥3d B8T SSY1D "HI :¥3LNId CIZLSJ :TTANNUHD

{54} 3UIL
B1g pBL BGZ YA BB T 891 8el a8l BL oF B Be-

_ | | _ _ ”

NOI1by313339
B-39

(3

ok

L1%#BL6 - H3IBUNN 1531 NUY¥D0Yd IN3JNSS35SH ¥B3 KA3N "ONT Jdl
NOILB¥373230 SIxu-Z LS3IHI Y3IN3S5Ud
¥314488 1130 0607 TULINDYS OLNI L¥0dS IINOY3HD d433r L66T




Z£3Y1SJ :TINNUHD

(4

B

14

83

NOIL18Y31333¢

(I

BB

BBl

FA

SH 8B°@Z- 8 9 10°@ ‘SH 8Z'G3 8 9 G5°59 :YLbl »vid BB 5SY13 "HI Y3114
{(5W) 3HIL
BIE R8¢ BGC JAA RB1 03] gel 8ol 0L or B1 pe-
L1¥BLE :Y¥3BUNN 1531 NHUYd0Yd IN3HSS35SY ¥B2 R3N "INT D4l

NOILUy313338 INULITINS3IH 1S3IH3 H¥3INISStd
d31¥4u8 1130 0807 TUINDYL OLNI Ly0dS J3XOHIHD d33r L66T

8970417

B-69



S BB'Z3 ® WW L9'BE- ‘SW ¥+’ 1- 8 KW 10°D :B1¥0 M¥3d @871 SSYTD "HI :¥3L11Id Z0X1S2 :13NNUHD
(SW) 3JHIL

BIg pec BEL 8ze 861 831 Bel 2ol pL oy 81 pZ-

_ B6-

ILERERLNERS

[HH)

L1+RLB - HIBNAN LS3L Woyo0dd IN3INSS3ISSH ¥Pd A3N “INT Jdl oﬂ

ND11231J30 L53HD H3IN3SSUd
¥43T¥HP8 113D 007 TBINDYS OLNI Ld¥0dS 3FIA0Y3IHI d33F LEET

379417

B-6t




CIKAId : 13INNUHD

po-

B¥-

A

14

or

29

SN ¢6°LY ® 9 £9°8G- ‘SW BB ¥b1 8 9 ¥b ¥ 010 AY3d BBB1 SSET3 "HJ :¥3L11IAd
(SW)  3JNIL
BIg pac BGL BZc 061 et Bel pel oL 14 o1 RZ-
l’z
L1¥BLE -¥3BUNN 1531 NoY¥DDYd INJN553558 ¥UD RN “INT Jdl

NOIL1BH3IT3IIV SIKU-X S5IAT3d 43IONISS6d
4314868 1730 00T TUINDH 4 DLINI 1¥0dS 33IX0H¥3IHD d433r L66T

NOI19d37332v

(3

878417

B-62




SN 95°C5 ® 9 P8 L- ‘SN ¥¥'f¥ 8 9 G£'D :¥IBO M¥3d

BBBT SSU13 HI 431714

ZIAAId : 1INNGHD

po-

Bb-

8-

14

2y

23

{5W) 3NIL
B1¢g B8c BEZ " TAA eBT 031 ) Bo1 oL By el pe-
e e N o, i?mss bt
| | ‘ . . T T
L1¥DL6 :H3BHNN 1S31 NDYO0dd IN3NSS3I5SSE HUD A3N "ONI 24l

ERR-E -1

NOTLYH3T3229 SIXP-A SIATTId ¥3IN3S5Vd
7732 09077 TYINDH4 OLNI LHOdS 33INOY3IHI d433r LEBT

NOI18¥313339

(N

978417

B-63




SH ¥B'69 8 9 BL'B- ‘SH 8B° %11 B 9 $9°S iy wy3d BEBT SSEII HY MILTT4  Z9ZA3d : TINNGHD
(SW)  3WIL
p1e Rz pSZ Pz P51 89| oLl 601 BL ob o1 pZ-
| | | | ._ | | | | o
. . . . . . . . N . . . . . . . . . . . . . . . . pa— @Tl
. . . . . . . . . . . . . . . . . . . . . . . . . — @NI
D
(ge)
m
—
. . - . . s . - md
= == [t }Inr..nz v @ m
Y s
. . . . =
. . - . . . m
“ . N . . . . . . . N . . . . . .  —— @N
. . . . . . . . . . . . . . . N . — @V
L1786 -UJ8NNN 1531 NBED08d ININSEI559 307 AaN “INT ou1 22

NOTLUH3T3200 SIXU-Z 51AT3d ¥3IONISSHJ
4314468 1730 0607 TBINDYS OLNI 1¥0dS IINOY¥IHY d3Ir LEBT

978417

B-64



0~
3
SH BB'BZ- 8 9 810 ‘SN ZB'LE 8 9 BL'BS YLVl Xyid PODT SSUTD "HD :¥3L1Id  ZOMA3d :TINNGHD 5
() 3WIL
pIs p8Z pSZ pzZ P81 P31 Bl gel pL pY o1 pZ-
T T 1 ) G
| | | ._ |
. . . . . . . . . .  — @W
- . . . . . . . . . . . [— @T
D
g
. : : . 2
m
—
. . . m
o
g ip]
o m
. . . . . . . . . P
. . . . . . . . m
YA

LT+¥BLB -H3ANNN 1831 NuddDdd ININSS3IZSY Y3 AN “ONT J¥l
. NOILWUH313008 INULINS3Y SIAT3d d3ON3I55ud
¥31¥HPa 113D 0U071 TYINDYS OLNI L¥0dS 33X083HD d33r L6ET .




SN ZB'LE 8 N 9% BS¥9- ‘SN 8R°BBT ® N 9% B+ :ulb0 HY3d 883 556712
(S5W)  3INIL
pit 1174 pse LIAA BBT 891 eel 8ol 8L

"HY H3LI4

k4

81

C4W4T = TINNBHD

BC-

LT1¥BLE :H3BHAN 1S3l NBYO0dd INJNES35SP ¥UD R3N
30404 HNW34 1437 Y3INISS0d

¥31¥4Y8 71132 OU07 TUINDY¥4 OLNI 1¥0dS 33IM0H3HI d33F LEBT

"ONT D¥l

PRI~

BB-

B9~

By-

(FA

33404

(zB1 X N)

970417

B-66




o~
3
SW B8B'S% B N GZ'8@LG- ‘SN BB'Z1T B N IL°62C :0180 Av3d PBS SSY13 "HJ -¥3llId 24044 TINNUHD P
(50} 3JNIL
RIg pgc BGZ L AA BBT 881 Bel Boi 8L R¥ p1 RZ-
. - B . . . f . . . . . . . . . . . . . . . . — GWI
. . . . . . . . . . . . . . . . . . . . . . —_— @WI
-
. . . . . o
oo
[
. . . . . . 3
— o~
. . B . . . . . . . . . —— Svl = n_b
> 6]
©
. - . %)
. . . . . . . . . . . . . —] SNI
A N N T AN @
/\/I\.\)\.\J\.\
LT1¥BLE -H3IBUNN 1531 NBYD0Yd IN3INS53550 Y83 MIN "INT 34l b

JOMD4 ¥NN34 IHDTY ¥3ONISSud
Y3148 1130 OO0 TBINDYS OLNI LH0dS IINOY3HI d33r LEB6T




SN 8P'89 8 9 BB'RG- ‘SW 96°¢ZSZ 8 9 £6°6 :YLEO Xb3d pBBT SSYTID "HI :¥3I1Id CYXO3H :TINNUHD
{SK)  3UWIl

BIe L}:14 1574 Blc BB1 831 ) gel 8L (/A4 81 Pe-

bb-

978417

B-68

NOI1vy31333%

(2

L1¥BL6 :¥3EHAN 1531 Nboyd0dd IN3JN553559 d93 RN "INI Jdl b

INPONNDO3Y - NDILBH3T32068 SIKY-X O0V3H ¥3IINISSud
¥y3144u8 1130 DU0T TULINDYd OLINI 1¥0dS 33IMOY¥3HI d433C LEBT




o~
3
SN ¥8'BF 8 9 16°%- ‘SN BB'BY 8 O BEL'B :¢1b0 N¥id peRY SSUTI "HJ :¥341I4 Z4AQ3H = TINNUHD 5
(SW}  3JNIL
BIg e8¢c BEC [LTAA 867 CEN gel got BL pY p1 BZ-
I | [ "
. . . . . . . . . . . . . . . . . . . . ap— @Wl
. . . . . . . . B . . . . . . . . . . . . . . —_ @Ml
D
O
. . . - . . . . 3
m
—
. . . . . . . . . m
2
. B eiettuiiie. VU L.Iﬂé..»\}. A Aih " S w w
. . . . . . T~ T g -
. . . . . . . m
. . , . . . . . . . . . . . . . . . . . B — @ﬂ
. . . . . - - . . . . . . . . — Sw
L1¢RL6 - HIBHAN L1S3L NUYo0dd ININ5S3550 ¥U3 A3N TINT 3yl 86

INGUONNO3IY - NDILBY3T3J00 SIKU-A QU3H ¥3IINISS0d
431488 17130 0907 TUINDYA OLNI L¥0dS 3I3INDY¥IHI d33r L66T




ZYZO3H : 1INNUHD

Bb-

89~

gL~

Bt

83

BB

SH 8Z°69 @ 9 B¥ GZ- ‘SN BZ'GIT ® 2 @11 :9ivd ¥vid pevT SSY13 "HIY - ¥3ALIIA4
(S5HY  3HIL
pIg p8¢ BEC Bll BB BSIY 8Ll pel oL h4 B1 BZ-
L1¥BLB - H3BUNN 1531 NBYI0Yd LNJNSS3SSE 4Pl MIN “INI 24l

INGONNOIY - NDILUHIT33DY S5IXKV-Z O0U3H H3IN3559d
431y4e8 130 0007 TULINDYS OLNI L¥0dS 33A0Y3IHI d33r L6EI

NOT1¥y373339

(3)

970417

B-78



SW $#Z°9Z 8 9822 ‘SW 9£°69 @ D B3°95 :YlVO NY3d

BIE

BBBT SSYT13 "HIY :¥3l1ld

CYY03H : TINNUHD

e

1 }4

/R4

83

BB

Bo1

‘TA!

(5W) 3WIL
p8Z 134 BZZ 851 891 Bl ool oL oy Bl BZ-
_ |
L[1yBLB :438NAN L1531 WU¥D0Yd LN3HSS35SY HBd AN TONT 2ul

INBONNO3Y
¥y3lyyvs 1130

NDILP¥3T13208 LNULINSIY OP3IH ¥3DNI559d
08071 1BINDY4 OLNI L¥0dS 33M0YIHD d33T L66T

NOT19y3713379

(9]

978417

B-71




970417

SW Z1'G9 8 9 #5°G9- ‘SW PZ'6ST 8 D 11°€ :YLYQ AY3d PBT SSUTI "HI :y¥3L1Id ZdX1SI :T3INNUHD
: (S4) 3L
Bt B8z BGZ " TAA BB1 891 Bel Bl oL 14 27 pe-
8B-
. . . . . . . . .I@Wl
. . . . . . ‘ . . . .l@fl
o
o
. . o
m
~
. . B . m
x
e g N
. . . . . . .I@Nl M hl_p
[an) m
B . . . =
. : o
e )]
. . . - . . . . . . . . . . . . . . . . . . . . .I@N
LT+¥DL6 :HIBUNAN 1S3L , Nodd0Hd IN3INS53558 ¥U3 AN “ONI 24l Bv

LNUONNDO3Y - NDILU¥3N3028 SIXP-X LS3IHI HIINIS5Yd
Y3TH4B8 1130 0u0T TBINDYS OLNI 1d0dS 3INOY¥3IHD d33F L1661



9708417

SN 95°Z95 8 9 6B'G- ‘SN SL'¢BT B 9 £6° 1 :ULU0 Mb3d BBY SSPTIJ "HD :¥3LTI4 CYALSD = 1INNGHD
{50}y  3IL
BIg P8z pSZ (T4 BB1 P51 ! 8ol 8L k4 o1 pe-

| ﬁ | | | o

NOI1gy3a1333v
B-73

(3

L1¥BLE -Y38UNN 1531 HUYD0¥d LN3IWSS3550 ¥Ud A3N "IN Jdl 03

INUENND3Y - NOTLUY¥313208 SIXY-A LSIHI HIINIS5Ud
¥314498 1130 0U01 TULINDYS OLNI L¥0dS 3I3M0U3IHD d337 LBBIT ;




8978417

SN BF'BL 8 9 BL BT- ‘SW 36°BZ1 8 9 9B +T :UlUD Nv3d BBT SSPT1D "HI :H3ILTIA ZHZ1S] :TINNUHD

(S 3HIL
pIe P8z BeC (T4 0B1 B31 BEl pel oL 34 B1 BZ-

09-

NOT18BY3T3IT8
B-74

(3]

L1¥BLE - HIBHNN 1S3l NUdD0dd IN3INSS355Y yud AN “INT Jdl 03

INUONND3Y - NOILWY3N3030 SIKGU-Z LS3IHI HIIN3SSUd
¥3lyded 1730 00071 TUINDYS OLNI L¥0dS 33AD¥YIHI d33r LE6T




s 13INNUHD

3L-

vZ-

-

A

ve

St

SW @9 LE 8 W-N 91°29- ‘SH +Z'8Z 8 W'N BB 9L :vib0 »vid PB9 SSY¥1D "HI :¥3LTId CUATIBL
(54) 3JUIL
p1E p8Z 154 YA A BB 881 Bl 01 DL [} 4 01 pe-
VA
No¥D0Yd IN3N5S53550 ¥BD AN “ONT J4l

L1¥D4L6 - H38UNN L1S3L
SIXY A LNOBY INIWOW GIBIL ¥3ddN 1437 ¥3IN3SSUd

¥ITHYUA 1739 OU0T WINDYS OLNI LH¥DdS 3INOYIHI d33r LE6T

3ngy0l

(187 X N N)

B-77




CHXHBL  TINNBHD

SE-

Y-

c1-

(A

ve

St

SW B9'GE 8 W-N ¥S Ly~ ‘SH BB 9T ® W'N TL'E£F :VYLU0 M¥3d pBS 5SU13 "HI ¥3111d
(50} 3JNIL
p1g L1714 BGZ A4 @B1 831 Bel oo1 BL 14 81 BZ-
— N .\\rf\,s\;\/\/}r
T ///lr{\\\wr/\
LT#BLE -HIBUNN 1S3L NUyd0dd INJWSSISSH ¥Ud R3IN “ONT Yl

SIXY K LNDAY LIN3WON vI8IL ¥3ddN LHI[Y H3ON3S5vd
4314868 1133 DB0T TULINDYS OLNI 1H0dS 3J3IADHIHD d33r L6BT

Ingyol

(181 X H-N)

970417

B-78




SH BZ'LE ® W' N 96°6GB-

‘SW ZL'ZE ® W-N BB'BI :¥1¥0 AVid

PR9 SSY13 "HI :d3LIS

ZUAYEL :T3NNBHD

ot-

vi-

A

A

vi

9t

(5S4} 3NIL
B1g pee B&Z A4 BB1 ea1 8Ll 8ol BL 14 Be-
T N
LT¥BLE HIBUNN 1531 NPY¥30dd LN3IN5535SY ¥Ud A3IN “INT D4l

SIXY A LNDBY IN3WOW VIBIL H3ddN LHITY H3INISSUd
¥31y4¥98 113D OU0T TULND¥J OLNI L¥0dS IIND¥IHD 4337 L6EI

3N0y¥olL

(181 X H-N)

B-79




CIXING : TINNUHD

9£-

ci-

A

ve

8t

SH 97T #E 8 N GS'€9L- ‘SW ¥9°BY 8 N 8D LES :©ib0 Mu3id 889 SSY1I "HI ¥3LITI4
(SWy 3JHIL
B1¢ p8e BCC YA4 061 291 Beil 081 BL “A4 o1 Be-
———— ——— J//\\\/\%
LT¥BLB - H3EUNN 1S3t Nbdo0dd LNJWS53558 dBd RIN "INI D4l

4314yb8

30404 SIXY-X vI8IL Y3INDT L437 d3ON3ISSud
1730 O80T TUINDYA OLNI 1Y¥0dS I3XOY¥3HI d33r L66T

33404

(287 X N)

870417

B-80



370417

SN 91°9F 8 N L1 ¥¥8S- 'SW 83°GC 8 N G6'BI¥y :ULU0 AP3d @8BS SSYTI "HI :Y¥3LTI4 Z4Z7INY : TINNUHD

(51 3IWIL
Bif B8z BGC YA B61 B81 “1 ¢ 001 BL 14 A A

| | _ | | | o

33404

B-81

(zBF X N)

3t

L1¥BLE :H3EHNN 1S3L NUYO0dd IN3IWS553I558 ¥8d AN “INT Jdl
JOH04 SIKP-Z GIBIL H¥3IN0T L1437 ¥3IN3SSud
¥31¥y¥ed 17133 OU0T TULINDYS OLNI LY¥0dS 33IN0Y3IHD 433 L661




+ 1INNUH3

Sg-

ve-

AN

[t

ve

8¢

SN 91°BF 8 W-N LE£ BS- ‘SH BB'8Z ® W'N ZZ BS :Y1¥0 duid B89 SSYID "HIY :¥3ILII4 ZWATINY
(SW) 3INIL
pIg P8L Pz YAA P51 P91 051 2ol oL B Pl pZ-
e \\\>/s(
LT+PL6 :¥IGUNN 1531 NPYDD¥d LIN3NBS3SSY ¥Ud KaN TONI DML

SIXY A LNOBY LN3NOW VIBIL ¥3IMDT 1437 HIINIESUd
4314488 17130 08077 TULINDY4 OLNI LY0dS 3IIN0¥3HI 43T LE6T

Jngy¥ol

(1B1 X H-N)

978417

B-82



b~
3
SN 8b'ZE 8 N bL $B9- 'SW 9L°€S 8 N 6D LPE :WLl¥0 MYid BB SSUTD HD (¥3LTI4  ZAKENY TINNGHD S
(5W) IWIL
pIg P8z BSZ oz 861 051 Br1 P01 BL By Bl pZ-
| | | | o
A . . . . . . . . . . . . . . N . . . . . . . . . ¢ —] VNI
. . . . . . . . . . . . . . . . . . . . — Nﬂl
-
o)
o
. . » . . . - - - 3
R . = 3
Y . . . » - . - x B
pomy
. . . . . . . . . . . . N . N . . . N . “ . . _ N.n
. . . . . . . . . . . . . . . . . . . . — *N
LTvBL6 - 538WNN 1831 No8008d INJNS53536 960 AdN NI 5aL oF

30404 SIXY-X ©I6I1 H3IADT LHOIY ¥3IINISSUd
¥3I¥H¥Y8 113D O¥DT TULINDY¥4 OLNI L¥0dS 33IN0Y3HI d33r LEBT




: TINNUHD

9t-

ve-

ii-
-
=
ol
o
m

0 =
=
=
N

A

ve

9t

S 95°ZF 8 N €€ BT~ ‘SN ¥3°9Z 8 N ET bLF :H1IVO MU3d PR SSYTI "HI ¥3ILIAS C4ZHNY
’ (5H) 3NHIL
Big R8Z RGZ pCe pBT 991 Bet go1 BL oF 07 BC-
m\jf//xf?.\\{
%!\lr?i{%f\cs\i
L1¥BL6 - H3IBNNN LS3L No¥O0dd IN3WSSISSY ¥UD K3N "INT 2!

30404 SIXU-Z UIAI1 H3IADT LHIIY¥ HIONISSUd
4314488 1733 00071 TUINDY4 OLNI 1d0dS 3INDUIHD d33r L661T

970417

B-84




970417

SW @B'9F @ W-N LG €€~ ‘SW vZ2°2E 8 W-N ZB'CS :vlv0 H¥3d #@9 SS5810 "HI :¥31714 CWAHNY - TINNBHD
(SW) 3NIL
Bie p8e bSZ A4 081 RO Bel 8ol 8L b4 1 RZ-

] | | o

ELRIVE 1051

B-8S

(187 X N-N)

[1yBZ6 H3BUNN 1631 Nou508d LNINSS3I550 890 AaN INT 991 OF

SIXY A LNDBAY IN3IWOW GIBIL H3HDT LHOIIY HIINISSUd
¥3I¥HE9 113D 08071 TBINDY4 OLNI 1¥0dS 3I3IN0¥3IHD d33r LEET




378417

SN PB'9F 8 9-BB'6¥I- ‘SW ¥8°16 8 D Z1'£C :¥iv0 ¥vid peet SSVU13 "HY -¥3ILNId CIXKTLd  TINNUHD
{50} 3HIL )
e1g U174 BGZ YA A U1 891 8¢l ]} BL "1 4 81 pC-
B9~
. . . . . . . . . . . N . . . A . . . . . s . . . . . . . Pp— @W.wl
. . . . . . . . . . . . . . . . . . . . . . . . . . . . — @WI
g
o
- - . - 3
m
o
.. . . . . . . . m
sl
o o3 w
. . . . . . . . . . . . - . . . . . Rpp— ST' M nﬁu
[en) [86]
. . . . . . . =
. . . . . . P m
o S, M Q =
R e et ¥ '
T VU
. . . . “ . . . . . . . B . . . . “ . . . . . ¢ —— ST
L1+¥DL6 - H3BUNN 1531 Woyd0dd LN3INS53I55Y ¥Ud RN . TONI Ml ob

NOILiUY373338 SIXU-X L0044 L4377 ¥3IN3SSbd
¥31¥yvd 1140 0007 TUINDYS DINI 1¥0dS IINO¥IHD d337 LE66I




I~
3z
SN Bb'BS 8 9 T E8I- 'SW BZ'LS 8 9 BT OTI :YL¥0 Myid BBBT SSUTI HD +¥3LTI4  ZHZUL4 :TINNWHD
(5W)  INIL
A0 p8Z BCZ Pz BB1 891 BL1 o1 pL oY Bl pz-
. . . . . . . . . . R . . . . N . . . . . . . . . . . . . . — smH.I
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . —_— SNHI
D
(an]
. - - - . . . . . 3
m
—
. . . . . . . . . . m
=0}
D O~
. . . . . . . . . . . . . . N . . . . . . . . N . » om— Sw.l M %
o o
. . . . . . . . . =z
. . . . N . . m
=8 /)\\1‘\(.\.3?\.}(- _ P 2
. . . N . . . . . . . R . . . . . N . . . . . . L . . . — Qw
L1vBL6 - §380NN 1S3l o8908d INING53550 WOD AaN INT 9a1 2%

7133H 1Y NDILVY3IN3JV 5IXG-Z 1004 1437 ¥3ION3S5Ud
¥3144¥88 17130 O80T TUINDY4 OLNI 1¥0dS 3INOY3IHI d33r LEBT




¢1Z71i4 + TINNUHD

pE-

B1-

81

8c

BE

SN ¥3°'85 3 9 £@°G6Z- ‘SW 91°9¢ 8 D BY EbZ :ULUO H¥3d pBBT SSYT3 "HI :¥317Id
{50y 3WIL
BIg B8Z BGZ YA 861 881 Bel ge1 oL By - 01 Be-
——c T ?g NI >QI
L1¥BLB :H3ENNN L1531 - HUYd0Y¥d INJNS553550 HUD AN "INT J4l

301 L NOTib¥3d13ddv SIXU-Z 1004 1437 Y3INI5SSUd
Y31yddvd 1730 OY07T TUINDYS OLNI 1¥0dS 3I3IA0HIHD d33r LEBT

NOT1PYy313339

(181 X 3)

9702417

B-88




Big

SN ¥B IC 8 9 LL SE1- 'SW B¥ ' ¥C ® D BB 92 :91lv0 WW3d pPBT SSYTJ "HI Y3114 ZoXY1l4 : 1INNBHD
(5H) 3NIL
R8Z BEZ . BZZ PBT B31 BeT ]’} oL "1 4 21 pe-
| T T _ | =
. . . . . . . . . . . . . « . . . . . . . B . . . . — GN.«I
. . . . . . . . . . . . . . . . . . . . . — le
D
o
. . . . . . (]
m
—
. . . . . | 2
vl
I
o
. . . . . B . . =z
. . . . . . . . . . . . . . . . . . . . . N . —— &MI
L1¥DL6 HIAUNN 1531 KNo¥D0¥d IN3INSS35SH ¥B3 AN “INI umhom

NDILP¥373000 S1Kb-K 10D4 1HOIY H3IN3SSud
¥3TYyya 1130 OU071 TWINDYS OLNI L¥0dS 3IINOY3IHD d33r LEBIT

378417

B-89




378417

SN BZ'G5 8 9 £B'GI- ‘SW ZI'BE B 9 BY 1L -YLb0 AY3d A BBBT SSHI3 "HO :¥31TIA CHZ¥L4 - TINNUHD
(S4) 3JUIL
eie B8C BGZ [ TAA BB1 91 gl eeT 8L RY o1 pZ-
Bb6-
. . . . . . . . . . . . . . . . . . . . . — @WI.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . [ @ﬂl
D
o
. . . . . . . o
m
—
X
S o
. . N . . . . . =
. . . . w
. . . . . . . . . . . . . . . . . . . . . . c— BF
. . . . . - . . . - -— §9
LT¥BLE - YIBUNN LS531 Noyd0dd 1IN3NSS3I550 ¥uD R3IN “INT 24l o6

133H 1V NOILwd313020 SIXU-Z 1004 L1HOIY ¥3ON3ASSHd
d31¥4¥u8 1130 0007 TOLND¥4 OLNI 1M0dS 33INOY¥IHD d33r L6ET

3 ) . i} ! .



Z1Zyl4 :T3INNBHD

B9-

838

A

PBI

BFe

pps

... SH ¥9°9Y B8 9 1.°65- ‘SW BZ 1L B 9 SB E£BZ :91v0 Mv3d -p@BT SSYI1D "HI :¥3LNI4
(SHY 3JNIL
p1g P8z BGE LY AA BB1 P91 geil 2p1 oL 14 BI BZ-
~—— U, ?§>«> ~ ﬁh?%v s
L1+¥BLE - YIGNNN LS31 NEYO0Yd IN3NSS35S0 4B RIN “ONI Dddl

301 LY NOI1YH3T322¥ SIXY-Z L1004 LHI[Y HIINIS50d
¥314¥98 17132 Ov01 TUINDY] OLNI LH0dS 3IINOYIHD d33r LBBI

NOT1¥331333v

(N

B-9t




SW +Z %6 8 N GZ ¥3- ‘SW »Z'BG B N GG G9BT :YLlvul X¥3d B3 SSYT3 "HIY Y3114 14087 : 13NNYHI

(50} 3NIL
Big p8c BGL BZL BB1 881 el gol BL 14 B1 BZ-

_ _ | , o

. . . . . . . .

33404

(BT X N)

LT7BL6 UIBNAN 1831 To4508d ININSSISSY 6D AIN ETTR T

30404 QYP0ALND 17138 dYT ¥3IATEO
43a1ydeg 1130 09071 TULNDY4 OLNI L¥0dS 3IIMN0H3IHI 4337 L6BT

970417

B-92



A

A

er

83

g8

op1

SH ZB'19C 8 N 9£ €G- ‘Sl BB'BS 8 N L3 3GGE :v1Y0 Ab3d BS SSYTI3 "HI -¥3LNId 148H5
(SW)  3NIL
R1g B8z "]M14 TA4 061 831 Bel 821 gL B B1 BZ-
—————
. . - . . . . . . . . . . , . o o—
LT¥DLB -Y3BUNN LS3L NEYD0Yd IN3INS53550 dU3 KaN “INT 28l

Y31Y4v8E

32404 L1738 Y30TNOHS H¥3ATHO

77133 OU07 19INDY4 OLNI L¥DdS 33N0¥IHI 4337 L661T

: TINNBHD

33404

{zBT X NJ

370417

B-33




SN ¥B LZT ® WW B1°G6G- ‘SN Z4°95 8 WW 9£'69 :BLB0 Hy3d 89 S5Y1) "HI :¥3LId TO8HS : TINNUHD
{SW)  3UIL

It R8¢ BGe YA4 @61 831 Bel pe1 BL B Bl (TAS

BE-

878417

IN3INIIWI4SIO

B-94

{HW)

— 821

LTvBL6 - U3GNNN 1S3l G084 IN3N553550 §60 AIN . INT ou1 25!

IN3W3IPTdSI0 L1738 ¥30TN0OHS ¥3ATHA
4374408 1730 OV071 TUINDYd OLNI 1¥0dS I3MCYIHI 4337 LBBT

- l ] l ' ! ] ‘ ]
_ N 4 2
’ 3 a R " 8




o~
3
SH P9 FET B8 WW 822 ‘SW 9T ¥BE ® WW PB'D :Y1b0 M¥3d @9 SSY1I "HI :¥3171d 10385 : TINNBHD P
(S5H) 3WIL
pig R8T BGC YA 961 2391 gLl an1 2L oy BT BZ-
| T T
. . . . . . o
e Coe e : : . : oo c—Jpp- 2
=
o3
m
=
. . f . . . . m
=z
— lip)
0 <
— jae)
=
. . . . . . >
L1948 :HIGNNN 1S31 NBY90¥d LNINSS3I5SU d¥d AN "ONI 24l o6

NOISN3LX3 1738 Lv3S Y3A{dO
¥3I¥yBd 1730 QU0 TUINDYS OLNI 1¥0dS 33N0Y3HI d33r LEBI




€40871 :13INNYHD

A

Be

14

83

pB

1}

SW BB ¥31 ® N G5°€L- ‘SW BZ 4y ® N 9L GBLZ :Yl80 MNv3d @9 SSYTID "HJY -y3iiid
{SW)  3NIL
B1E p8Z BGZ JAA 85T 831 gel 801 BL 14 81 RZ-
R ———
L1vRLB :HIBUNN L1S3L NoHO0dd INIWSS3I5SE HUD AN “INI 2l

30404 QYv0ELND 1738 497 H3ON3SSUd
Y3THHBE 113D OUD1 TUINDYd OLNI L¥0dS 33IA0¥3HD d33r LE6T

33404

{zB1 X N)

970417

B-96

- @3 . ~ } " - - R .




SH 2 ¥L} 8 N 91°9Z- ‘SN ¥ £9 8 N 99'8B¥GS :ULBO Ab3d

B3 SSB13 "HI :¥3LII4

Z48HS :TINNUHI

YA

BL

24

83

2B

BRI

(54) 3UIL
pIg B8Z 1194 YA 861 891 el @et oL B 21 T A
L1¥BLB - ¥IBUNN 1531 NBY¥DO0¥d LNIWSS35SB dUI H3N "ONI JHl

¥31y¥¥e8 1130

3048D4 1738 Y¥Y307N0HS d3IN3SSUd
0601 TUINDH4 OLNI L¥0dS I3MDH¥3HD 433 LBET

33404

{z81 X N)

970417

B-37




SH 8B BZ- 8 HW 19°@ ‘SW »B'G9 B WN 15 €BT :¥LY0 »¥3d 83 SSUT3 "HI :¥310I4 COBHS :TTINNBHD

(5WYy  3HIL
B1g BBC PGe BZl BB1 B57 BET 891 RL /h4 81 Be-

pE-
!

970417

LN3IH3IBId4SIa

B-98

(HW)

. N B . . . . . . . , . . . . . . . . . . . . . . . . . .l@Nﬂ

[TyPLE S 9IBUNN 1531 695084 LN3NSSI550 960 RaN “INT ou1 25t

LIN3W3IUdSI0 17138 4307TN0OHS YIONISSHd
Y314H8a 77130 OU0T 1YLINDY4 OLNI L¥0dS 3IIH0Y3IHI d433F L66T



~
3
SW PP 9GZ 8 KWW 88°8~ 'SW +B'6G § WW T£'B :uivd MY3d 9 SSY1J "HI :¥3lTId 20385 :13INNUH2 fa
{SHY 3JUWIL
pIg RBC L[4 e Bl 831 et o1 BL 14 p1 BZ-
q 4 Oml
=
o
m
=
B - - . - . . . m
o
/('ll» — )] - P
— [as]
. - . . . v . . =
=
. . . . . . >
L1¥BL6 -H3IBUNN 1531 NEY¥O0Y¥d LN3INSS3SSY YU KON "INI J¥l BB

NOISN3LX3 1738 LU3S Y¥3IN3SSud
¥314488 113D 0807 TUINDYS OLNI L¥0dS 33NDY3IHD 4331 LBBT




S BP 952 B WW 98°B- ‘SH B8 BS B WM 1£°D :uleD Muid P9 SSYTD HD :¥ILTI4  Z0385 : TINNUHD
(SW) 3WIL
Bis P8z Pz 0Lz 01 81 2l 001 oL ob o1 pZ-
| | B5-
. . . . . . . . . . . . . . . . N . . N . . —] Gw.l
. . . . . . . . . . . . . . . . . . . . . . . — Sml &
<
D
. . . . . . >
m
=
. . . . . . - - . —|—|~
=
e z
— 0
. . . ) . =
4
. . . . x
. . . . . . . . . . . . . . . . — Sm
[T7DL6 -U3BUNN 1531 NGu5044 LNINS53I550 860 AaN . “INT Dus 2B

NDISN3LX3 1738 LU35 HIINISSud
431448698 7130 BUDT TUAINDY4 OLINI 1¥0dS 3I3INDHIHD d33r LBET

970417

B-399



t~
sz
SH By #F 8 9 €% BF- ‘SW BB'BZT 8 9 19° ¢ :¥Ylb0 Xb3d @9 SSYTJI "HI :¥3LIA T9X471 - TINNUHD 5
‘ (54} 3HIL
RS p8Z pCC YA 851 831 Bel gel Bl )14 D1 BZ-
| _ | | | o
. . . . . . . N . . . . . . . . . . . . .ISNI
D
o
. . . . » . 3
m
(o
. . . . - - . M
fan]
p = S
L1%#BL6 -HIAUNN 1531 HEYO0Y¥d LNINSSIABSH dUD K3N "ONI DMl 83

NOILY¥313009 51KG-X 1935 Hu3y L1437
¥314468 17130 0Y071 TUINDY¥d OLNI LY¥0dS 33X0H3IHD 433 LGEI




SN ZE°CTT 8 H/WM 85781~ “SW BB'® B H/WX 1279S :91l¥0 Mb3d

pIg 182 A

YA

(5 3HIL
LBl 631 8+1 11

@81 S5810 "HO :¥3LTI14

¥8 SC 8Z

TAKYTL :13NNVHD
D

| !

83-

ALT3073A

CH/7WA)

Bc

By

L1¥RLE :Y3IBHNN LS3L

S SN S B S AN NS WA BN N BN e me B

NBYD0Yd IN3WSS3I5SSY yuo AIN
A1130713A STKU-K LU3S HU3y 1437

B3

“INI J4l

d314y¥¥8 17130 0U01 TULINDY4 OLNI 1d0dS JINDYIHD d3IAr LEBT

978417

B-101



o~
=z
SH P2 8 WH PR '@ ‘SW 96°BL ® WW BI 129 :b1lU0 Av3dd @87 SSUTD3 "HD :¥31TI4 FOXYTL : TINNGHI 5
(s JUIL
pIg 18¢ £CC CZe LB1 691 gy ARt ¥8 9C BZ (7]
| | | | | | | o
. . . . . . . . . . . . . . . . . . . N . . . . Pp— SW«!
o
o
m
m
Z 8
? i
- o
=
. ) . ‘ . ~
; L. ; L. : .« . .—1p9 mm
. N . . . . . N . . . . . . . . . . . . . . . . . B . . - —_— @Nﬁ
L1¥PLE :H3BUNN 1831 NuyODdd IN3IHNSSISSU ¥vld AN "IONI 241 081

IN3W3JIUT4S10 SIXY-X LP3S 893y 1437
¥318498 1133 0807 TBINDYd OLNI 1¥0dS 3IINOY3IHD 433 LBBI




SW BZ LE B 9 ZB Gf- ‘SW ¢¥ LET ® 3 9¢ £ :HLW0 Np3d B9 SSU10 "HI :¥3LNId TOXHYL : TINNUHD

(SHY  3JHIL
BIg P8Z BEZ Bec gB1 B31 Bel BBl 8L oY B1 TAS

P8~

NOT1BY3IT3339

(3J)

L1¥BLE :HIBHAN 1531 NBYd0dd IN3INSS35SU ¥UD M3N "ONT Jdl o9
\ NOILBY¥313030 SIKU-K LUIS ¥UdY LHIIY
H3THHY8 773D 00T TULINDY4 OLNI 1H0dS 33IAOHIHD d433M LEEI

978417

B-1@3




978417

SW ¥+ C11 8 HZ7UWY SR BI- Sit 91°D P H/WX BZ 9G :9i1v0 M¥3d @871 SSYTD "HJ :¥3i114 TAXHYL :13NNBHD
[(SWY 3UWIL

BIE 18¢ ¢GeZ (A A LBT 691 e+l AN ¥8 3G BZ 2

| | | 03

. . . . . . .

ALE3013A

B-164

CH/WA)

Bz

)4

R

L1¥BLB :¥38UNN L1S31 NEYO0Ydd IN3NS535S8 d¥D AN "ONI J4dl
ALIJDN3A SIXU-X 193S U3y 1HOIM
Y¥3II¥HPE 77130 0907 TYLINDY4 OLNI L¥0dS 33X0Y¥3IHD d33r L6BI




878417

SN BD° B 8 WH B8 @ SH Bb vL 8 WW BE DbI :HLY0 NY3d . BBY SSYTD HD c¥3ILTI4  TOXMYL : TINNWHD
(SW)  3WIL
B1s 187 £oz 57z 151 697 Bv1 Z11 v8 3z 82 B
| PB1-
. . . . . . . . . . . . . R . . R . . . . o —] @Nﬂl
. . . . . . . . . . - ®m| &
5
. . . . . . . >
o
m
. . =
m
= 3
o n
— o
M =
=
- . . . . . . . . . . . o —] Sw m
N . . B . . . . N . . . . . . . . . . . . . . . B . P— SN.ﬁ
LTvBLE -UIBUNN 183l NG8508d ININSS3550 4D RaN INT oal 28!

IN3IN3IVId510 STKU-K LU3S ¥93y¥ LHOIY
431¥4Y8 713D D801 TUINDHS OLNI 1HOHS 3IIAOHIHD 4337 LEB]




e~
3
SW ¥2°9Z B8 9 9/'BBZ- ‘SW ¥B'EE B8 D 19°ZF :91VD XN93d P9 SSYTD "HJ :¥3L1ld TIX3N3 : TINNUHD 5
{5K{) 3JHIL .
Rig p8Z BCZ YA 0BT Bo1 pel 12 L 2¥ D1 BZ-
[ T | | | | | o
vy
o
- . - . . . . - 3
m
—
. . . . . . . . . M
o
) . . . . ) ) ) ) =z ©
e ]\|\/>
(</\ S
L1¥DLE - HIFUNN L1S3L NoY¥o0dd IN3HNSS3ISSE YUl A3N “ONI JH1 83

NOI1uH3T3J330 SIXb-X d0L 3INION3
YIINYG8 1730 0Y07T TULINDYH OLNI L1H0dS 33M0H3HI d33M L6BI




970417

SN ¥2°97 8 9 ¥Z 15Z- ‘SW BB'ZS B O BF BL :UlY0 ¥oid B9 SSUT) HI (¥ILII4  ZIXONI - TINNGHD
, (W) 3NIL
0 P8z BCZ YA P51 P31 Bs g0l . oL ob B1 pZ-
pBZ-
. . . . . . . . . . . . . . . . . . . . PRp— @ﬂNl
. . - . . . . . . . . . . . . . . . . . . . . . . . . . v a—— SVHI
D
(qn]
. . . . 3]
m
r
. . . . . . . . » w
t~
. . . . . . m
N
. . . . . . . . . . . . . . . . . . . v — SN.
LTvBL6 - U3BNNN 1531 NGU0ud ININSG3550 800 AaN NT oaL 2!

NOILUY3TI36 SIXY-X WOLLDB INIING
¥3144PA 1130 Q6071 TBINDYA OLNI 1¥0dS 3I3IADYIHI d33r LEBT



- - ” - *

~
3
SN PB'CE 8 9 BA'GL- 'SW BR'BY B D BL CZ :¥.LWO M¥3d B9 SSKTJ "HI :¥3111d 19X428 < 13NNBHD P
(SW) 3JHIL
PIE p8L RGZ LTA A BB L) pel 201 BL 14 01 BC-
T T T T ™"
. . . . . . . . . . . . . . . . . . . B . . . . . . . . . . [p— GN#!
. . . . . . . . . . . . . . . . . . . . . . . . - — @ml
D
o
. . . . . . . . . . o
m
—
. . . . . . . w
(o]
: : : : . . . Z o
. . . . . . m
. . . . . . . . . . . N . . . . . . . . . N . pp— @MI
L — N e N, >\r<> G
L1¥BLE :YIBHNN 1531 NoHO0Hd INJWSS3I550 HEBD AN "INT Jdd ok

NOILbY313000 SIKb-X HMI4ITWI 3MUHE LHIIH
¥31¥408 113D OU07 TULNDY4 OLNI 1¥0dS 3I3N0¥3HI 433 LEBT




970417

SW 9L°GZ 8 9 LL°8AI- ‘SW @9 19 8 D BB Ty :UlvD Nuid . 9 SSY1D CHJ :¥3ILTI4  TIKTIIE- - TINNGHD
(SW)  3WIL
ars B8Z BGZ pZZ 051 831 pE1 T BL pF Bl pZ-
| | 1 _ ot
. . . . . . . . . . . . . . . . . . . . . . . . . [O— Gml
. A . . . . . . . . . . . . . ——— SWI
D
()
. . - » . 0 . ﬂJ
m
—
. . . - - M
o
) . . . . . g e
. . . . . . . m
B e SATAR \5/\/\ i e
. . . . . . . . . . . . . . . . . . . . . . . . . ’ . . . « —] SM
L1+PL6 H3BNON LS3L . NP908d ININ553550 YD AIN “INI ou1 03

NOTLBY3TIDI0 SIKY-K H3I4ITWI IHGHE L1437 )
Y314HU8 173D 0607 TULINDHA OLNI L¥048 3IIN0H3HI 43I LBBT

! - - ! —— @ n i N - ,




3 ' n - . .

7
3z
SN 9L°1Z 89 BZ 16~ ‘SH 86°Zv B 9 10 8¥] :Yib0 Myid B9 SSYTD THD :¥ILTI4 - 19XdO :TINNGHD 5
(SW)  3WIL
BIs P8z BCZ bz 851 po] Bsl Y pL oY o1 pZ-
| | | | | | | e
— l,\/)/.\l\\/.\/t/\/\\/d\/ \ > 2
N\ \ >
- . - . . 0 . ol - m
m
- . - . . . . . m
> ®
. . . . . . . . . N . . . . . . . . . N . A . . N . [o— sm u 1—1
. . X . i i ) ) S o
. . . . N . . . . 8 . m
. . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . s — GN.—
. Coe . T T . — B81
L1vBL6 -83UNN 153l NoY08d ININ5S 35S0 89D AIN NI 9ul 2ve

NOILPY¥3T13200 SIXKG-K HILNID 13NUd ININNYLSNI
¥IIHYY8 17130 0607 TUINDYY OLNI LHDHS 33IND¥IHI d433r LEBT




378417

SH ¥3°vE 8 9 BB°BE- ‘SW BB'BZI 8 D G ¥ :9lvl A¥3d B3 SS5U10 "HY :ydlild GIKYTL : TINNEHD

(SW)  JHIL
BIg p8c (/114 BCL BB1 B31 0Ll pol BL k4 81 BC-

* 83—

NOI 193313399

B-111

(3)

[ivBL6 - U38WNN 1S3l 689084 LNIN553550 400 RaN INT ouy 29

NOILBY3IT3000 SIXKU-X LNUONNO3Y L3S ¥u3y 1331
4314HU8 717130 DUDT TUINDM4 OINI L1¥045 3IIN0HIHD d33Ar L6BT




B NN EE G B I Y S R B D AN B N A B e e .

[y
3
SH ¥D LT 8 9 BL'EE- ‘SW 9£°LET ® D 65°FC :¥1B0 Ny3d #9 SSUTD "H3 -¥31T14d UIXHYL : TINNUHID P
(5W)  3JNIL
pig LY BCZ (\YAA BBl 831 Bel 8ol BL oF 21 De-
[ | ._ | | | | | o
. . . . . . . . . . . . . . . . . . . . . . . . . . . — Svl
. . . . . . . . . . . . . . . — &NI
prd
(9n]
| . . . . . 2
m
~
. . . . 3
R
. . . - . . . . . . e . . — R
LT¥PLB -HIBNNN L1S53L No¥30¥d LNJINSS35SP ¥Y3 A3N "3NT 24l 63

NOTLUH31320Y SIKU-K LNGONNO3Y 1635 ¥¥3d LHOIY
¥3I¥Y¥E8 113D D801 TYLINDYS OLNI L804S JINOH3IHDI d433r LEBI




8970417

SN ¢G'B¥ @ NX 89°@- ‘SW BZ'G¥ B NX BB @ :¥lYQ Nv3d B8 SSY1J HJ :¥3lLlld 3198 : TINNUHI
(SH) 3NIL
B1f p8e BGC (JA44 861 891 Bel 8ol 8L 4 21 BC-
B51-
o
. - <
moD
N . . . . . N . . . . . . . . . . . . ¢ — @w.l l_l.
. : . . =~ @
=z
e
L1¥BL6 - HJEBHNN 1S3L . HBYO0Y¥d ININSS3S50 dbd KN "ONT Dl ot

30404 TV NOILISDd H3IHYwE8 7133 O¥0T
43I¥¥p8 1130 0601 TULINDY4 OLNI LHDOHS 334083HD d33r LBBT




+ 13NNGHD

Bc1-

BZi-

33404

89-

(NA)

oL-

Pt

SH BZ'BL 8 NX LZ ¥- ‘SW B¥Y BT B NX +¥ B :9l1bl M¥3dd @S SSYTJ "HI :¥3LTIA4 4268
(SW) 3JNIL
BIL 174 |9 A YA BB1 091 pel 2ol BL oF 21 pe-
l\l\‘l\l‘ll]l.l\l]!)’l\ll\l\./\/
L1#BL6 :Y3GHNN 1531 NoyHodd ININS5S35S50 ¥Pd RIN "ONI 24l

30404 Zu NOILISDd Y¥3Iydva 1133 0V07
¥31yy¥Pg 1130 OU01 TULINDYS OLNI L¥0dS 33IACY3HI d33r LEBT

3708417

B-114




: TINNUHD-

PSi-

8c1-

Bb-

330404

B3-

(NA)

gE-

gL

SH 8 %1 8 NX #L°8- ‘SW ZL BT B NX 89°@ :bYLlvd Av3d B3 SSY10 "H)Y 431714 4£v8
: (5H)  3HIL
BIg p8L Llerd Bec BB1 891 8Ll 801 0L oy 81 BZ-
LT1vBLE HIBUAN 1831 NoYd08d INJNS5355Y d¥b3 A3IN “INT Jdd

30404 £F NOITLISODd H3IdY¥wa 1130 0901
¥43I¥y¥vd 1130 0007 TUINDHS OLNI L¥0dS 3IN0Y3HI d433r L66T

878417

B-115



o~
T
SW BZ LT 8 NY T€ 7- ‘SW OC BT 8 NX 1T°1 6100 Av3d 89 SSHID "HD :¥3L1Id 4¥9U8 : 1INNUHD m
(S} 3UIL
p1g pBZ ] o4 YA 267 31 B¢l PB1 pL 1’13 21 BZ-
| _ T _ _ 051
o
. . . . . . . p- o]
m @
. . . ) ) . ~ o
=
7 S
L1+PLB :Y3EGHNN 1831 NYYO0¥d IN3WSSIESY ¥UD A3N "ONT ¥l oE

30404 vP NOILISDd H3[Yyvg 17133 QUo7
¥3I44Y8 113D DUDT TULINDY4 OLNI 1¥0dS 33IH0H3HI d433r L6BT




970417

SW 9L°GT 8 NX B8G°¢- ‘SW 9T BT B NA S¢'F 9180 Av3d 99 SSP1]Y "HI :¥31114d 4GUB : TINNPHD
(54) 3NIL
pIg R8¢z BGZ YA A 861 891 Bel o1 oL 34 21 BC-
_ BGT-
o
. . . . . . o
m e~
. . . . . = @
=
. . . . . . . . . . . . . . . . .— pt-
. VA SN ?
LT#DL6 :HIGHUNN LS3IL NP¥00Yd IN3N5S35SE U0 A3N "INI Jdl ot

30404 SY NOILISDd H3[HyvE 1733 Qv01
Y3Iyy¥us 113D OU07T TUINDYA OLNI 1¥0dS IINOUIHD d433r LEBT



P

o~
=
SN BB 41 8 NX ZB 1- ‘SW BZ'BT B NX BZ 7 :YLY0 ¥v3id 93 SSYTD HI :N3LIA 4998 (TINNHD
(5H) 3Nl
o1¢ P8z Bz 0z pB1 p01 pe1 po1 oL By o1 pZ-
| | | | | | e
. A . . . . . . . . . . . . . » . . . . . A . . . . . . . [O— @NHl
. . . . . . . . . . . . . . . . . . . . b — Sml
o
. . » . - . - N w
m s
. . . . . . . . . . . . . . . . . . . . . . » N . [p— Swl |_l
. ; . . ; ) . ) ~ @
=
. . . . . . . . . . . . . . . . . . — ®m|
< D
L1vPLE -HIENNN 1531 67084 LN3INSS3550 860 Aan “INT Sa1 ot

30404 B89 ND1LISDd H3rdypd 17137 Q001
¥3IY¥88 1130 0U01 TULINDYI OLNI L¥0dS 3I3INOY3IHI d33M L66I




i

SN 8B 25 @ NX 18°@~ ‘SW ZL BT B NX GL'@ :6Lu0 Av3d

pIg P8z BGC

144

8B1

[SWY  JNIL
051 BE1 8ol

B3 SSUID "HY :¥3LTId 4L¥B : TINNWHD
oL 204 o1 BZ-

|

_

8G1-

. . . . . . . - — @Nﬁl

33404

(NX)

L1¥BL6 :HIANNN LS3L

30404 LU NOILISDd H3{ddw8 1130 av01

NBYI0Yd LNIWSS5I5SE Ul AN

TONT Jdl BE

Y¥3T¥¥Y8 71130 06071 TUINDYS OLNI 1¥0dS J3INDHIHI d33r LEBT

878417

B-119



o~
3
SW ¥3°ZF B N ¥6°G- ‘SW Z£'BC B NX 6L B :0Lb0 Ab3d @9 SSY1J "HI :¥3L014 4898 : TINNBHD 5
(5HY  3HIL
p1g B8Z BCZ YA A BB1 ER! ecl 2801 L 14 P1 BZ-
| | | | | _ | =
o
. . . . . w
(=]
S e S . . .o —pg- T =
=z
’\)l\/.(‘ S
L1¥DL6 - HIEBNNN L1S31 NoY00dd LINIHSS3ISSE YUY AN "INT 2l bt

334D4 BY NOILISDd HII¥¥YE 17130 OU01
¥31¥¥Y8 17133 0607 TUINDYI OLNI 1¥0dS 33M0Y3HD d33r L6BT




978417

SW ¥B I¥ B8 NX BZ €S- ‘SW BV BT B NX Lk B :H1lb0 A¥3d B8 SSYI1J3 "HI :y31Id 46U8 : TINNBHD
{SH) 3WIL
RI¢ P8¢ PCZ pee pB1 BST1 8¢t POl oL 14 Bl BZ-
_ _ _ | ot
. . | | | | .
(a0
. N . . =]
B —
. } ) o~ ae)
=
}\/I\/\/ P S
LT+#BL6 :H3BUNN 1S3L NPYO0Yd INFNSSISSY ¥BI RIN "ONT DYl Bt

30404 BB NO1LISDd H3ldyu8 1130 OO
431¥Hug 717130 0607 TULINDYd OLNI L¥0dS IIHOHIHD 4331 LEBT



SN ZL #C 8 NM BS @8- ‘SW BZ G¥ B NY 9E'B :91v0 Xp3d 93 SSY1D "HD :¥3L1I4d 4788 : TINNUHD
. (SU) 3HIL
R EY p8C BCZ Y AA 9B1 BT 51 g8l L /14 o1 L YA
| _ _ | ol
. . - - . - . . . . . . . . . . . - . . - . c— Sml
o
. . . . . . 0
™
m
=z
%)
L14¥BL6 - ¥3IGHNN 1S3L HUYO0dd INIWGSIESH ¥Yud AN "IONT DYl bt

30404 18 NOILISDd H3[H¥vE 1133 0801
¥31ydpd 1130 OUD1 TYINDYS OLNI Ld0dS 33MDU3HD d433r LE6IT

970417

B-122




SN CE'BL 8 NX LG'8~ ‘SW ¥B'C 8 NX 91°8 :¥Llu0 Xoid

93 SS8T1D "HY ¥3LTI4d

34288 :T3INNUHD

BE1-

BZ1-

Bb-

85-

eL-

ot

(5H)  3JHIL
BI¢ p8c 71874 \TAA BB1 P91 DLl 8ol BL By BZ-
L1vBLE H3EUNN 1S31 Hodd0dd INJUBS535SE ¥BD RIN “INI D4l

30404 ¢£B NOILISDd H3Iddwd 1130 OQv01
¥3I¥HEA 113D DYDT TUINDYS OLNI L¥0dS 3IN0Y3IHI d33r LE6T

33404

CNX)

378417

B-123




o~
3
SW Z5'GZ & NX B Gf- ‘SW 9£°¢- ® NX BZ'B :¥Ylvd AP3d B9 SSYID "HIY :¥3LIId 4588 < 13INNUHD b
(SH) 3JHIL
pig PBC |94 LY A BB 8971 el ge1 BL 14 21 YA
. . - . . . . . . . . . . . . . . . . . . . . . . . . . . . — @N«I
[e=]
-
. . L e e . . —4{ p9- m ﬂ

V1N ~

LT¥RLE - H3IBUNN L1531 NuHDDYd ININSS3SSY ¥BI RAN “INI 2dl
30404 £8 ND1L1SDd H¥3I8¥v8 17130 0601
¥31¥468 17130 DU0T TBLNDY3 OLNI L¥0dS IINDY¥IHD d33C LE6I




970417

S B9°LZ 8 NX ¢9°BZ- ‘SW 96°9 B NX #E£'0 :bLUD Hv3d B9 SSY13 "HIY :y¥3ALTILd J¢88 : 1INNOHD
(SW}  3JNIL
eIg p8e BGZ YA 88T B9 sl 601 oL b 21 pZ-
_ _ PGI-
. . . . . . . . . . . ‘. . . . . . . . . » . . . . + — @N,ﬁl
. . ) -
o
. . . . . . . » w
e
. . 3 L. co. . —1 @9- m %
. . - . . B

CONA)

(7726 -U38UNN 1531 Nou008d ININS53550 W99 AaN “INT ou1 2t
30404 »8 NOILISDd H3I[M¥BE 1732 0607
HITHHYE 113D 0907 TULNDYA OLNI LH0dS IINO¥IHI 433 LEGI



970417

SH By 9L B NX 92 1Z- ‘SW #+%' 7 8 NX @E'0 :YLlb0 Ab3d 09 SSYTD "HD :¥3LTI4 4688 : TINNBHI
{5W) 3HIL
Big B8e BGC Bze BBT 831 Bel pol BL 2y 01 YA

I | | | | | s

. . . . . .

. B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — @Nﬁl

33304

B-126

CNX)

oL

L1¥BL6 ¥3BUNN 1531 NByo0dd ININSS3BSY HUD A3IN "ONT Ddl
304D4 ©8 NDILISDd H3lHHua 1737 Qv01
¥3I1¥488 113D OB07 TUINDYS OLNI 1¥0dS 33A0¥3HI d33r LEBIT




978417

SW CB'GL ® NX £€G°6- ‘SW C6'C 8 NX 8E£°0 :01v0 Xv3d B9 SSETD "HI :¥3LTIA 4388 :TINNBHD

(5W)  3HIL
BIE p8Z ]S94 T A4 0B1 831 ag1 0ol 8L 14 “R¢ pe-

B51-
_ | |

. . . . . . . .

— BC1-

33404

B-127

(N

L1¥DLE - HIGUNN 1S31 NPY00¥d INJNSSA55U ¥ud RAN “ONT 2l ot
304D4 B8 NOILISDd H3Idyva 1733 0801
¥431¥dp8 1730 0U071 TUINDY4 OLNI L804S IINOHIHI d33F L6BT



SN B3°CZ 9 NX B6 1€~ ‘SW 9£°E€- 8 NX LZ'P :91b0 Mv3d @9 SSU3 "HI ¥3LTTA 4488 :TINNVHI
’ (54) 3HIL
it B8Z BGCZ UTAA ‘2B 291 8gt pel gL 4 Bl BZ-
. . . . . . . . . . . . . . . . . . . . . . . . . N . . N . . — GN«I
. . . . . . . . . . . . . . . . . . . . . B . . . [pe— Sml
o
o
m
. . . . . . . . . . . . . . . . . . . . . . « — le
=

Bt

L1¥BLB6 :YIBHNN LS3L Ho¥d0dd 1NIWBS3I5SY ¥UD AN “INT 2dl
30404 LB NOIL1ISDd H¥3l[yywe 1132 OU0T
¥3I¥YU8 113D 0601 TUINDYY OLNI 1¥0dS 3I3IMOY3IHD d3I3C LEBT

978417

B-128




4888 : TINNUHD

BC1-

AT

BE-

Bt

SH @Z Tk ® NX BG @T- ‘SW Z6'1 B NX 97°0@ :BLlb0 A¥3d B3 SSP10 "HIY :¥31714d
(BW)  3JHIL
RIE P8¢ BGZ 144 BB1 B31 eet 8p1 8L OF 01 BC-
L1¥BLE - H3BUNN 1831 NBydd0ydd IN3HS53558 HUO A3N “ONT 24l

30404 BA NOILISDd d¥3rdywd 1133 0v07
4314468 17133 08071 TUINDY4 OLNT 140dS 33N0Y3IHD d33r L6BT

33404

(N2

970417

B-1293



SW 5 ik ® NX #8°8- ‘SW 31°ST B NX 85'8 :ylbd Xb3d P9 SSY1] "HIY :¥3L171d 4688 : TANNGHD
(54} 3HIL
BIE B8Z pGC p2¢ BB1 P91 BeT 801 eL 14 p1 pZ-
| | | | | _ o
. . . . . . . . . . . . . . . . . . . B . . . . . . . . . . . —— @Nﬁl
. . . . . . . . . . . . . . . . . . . . . . . . . fqp—— Dml
. . . . . .
o
. . . . . . . . . 0
O
m
. . . . . . . . . . . . . . . . . . . . . — SWI
=
- . . . N . . . . . . . . . . . . . . . . . u— Sﬂl
|tx\|t|lt|t|s\\\x\\t|!l1\}l\\1()/// N )
LT¥BLE - YIBUNNN 1531 Hodo0dd IN3INSS355U ¥UD R3N "INT Jdl ot

d31yyod

304D4 58 NDI1LISDd HITH¥w8 17132 0QVO"
7132 0807 TULINDH4 OLNI 140dS 3IN0Y3HDI d433r LB6I

378417

B-130




9708417

SN 85 6L & NY 8% @- ‘SW BB'BZ B8 NX 1Z°0 :91v0 Mb3d 89 SSYUT3 "HJ :¥31714 4738 :13NNYHD
(SW)  3NIL
p1g p8Z BEZ YA A 1 237 Bl BeT BL 34 B BZ-
_ 61~
. . . ... . L. . . . —lpb-
. . . . . . -
o
. . . . -0
_ﬂw —
. . . . ) ) = m
=
. ... . . . .. . . —{ pr-
B
L1¢BL6 - HIEUNN LS3L WBYo0Yd IN3NSSISSE ¥YD A3N "INT 24l ot

30404 13 NOILISDd H3l[dyva 717133 Uv01
¥4314¥P8 1130 OU0T NUINDH4 OLNI LHOdS 33IN0¥IH] d433r L6BT




378417

SW BZ 1T 8 NY 69'8- “SW Br'C 8 NY 62'0 :9180 dXo3d B9 SSYTD "HI :d3L7I4 3238 :13INNGHD
(SW)  3WIL
BIg p8c BGC pee @61 031 Bel pel 8L 14 ! BZ-

_ A | | | e

. . . .

. - . . . . . . . . . . . pu— GW.«I

33404

B-132

(NX)

oL

L1746 -Y3GNNN L1531 NPYO0Yd IN3IN5535SP YB3 HaN "INT Jdl
304D4 22 NOILISDd H¥31d¥pd 17130 0wl
¥4314¥88 113D DU TPINDYS OLNI LH¥OdS 3IINDYIHD 433 LE66I




3878417

SH BZ'ET 8 NX T# ¥L- ‘SN Z5°¢€- 8 NX 19'B :¥1lvd ANvid 83 SSP10 "HO -¥3dl17I4 4238 : TINNUHD

(5H)  3JNIL
B1E R8¢ 1144 A4 BB1 851 Bel 001 BL BF p1 RZ-

BSI-
| . !

32404

B-133

CNX)

[T%DL6 -U38HNN 1S3l o8008 ININS53550 BUD AaN “ONT oml 2¢
30804 £J NO1LISDd ¥3[¥¥vE 1130 0607
43THYUE 7130 0607 TUINDHA OLNI LHOdS IINO¥3HD d33r LE6]




370417

SH ¥9°9% & NX LE°BIT~- ‘SW 8+ 9 8 NX 22D :9lv0 Av¥3d P9 SSY1D "HI :¥31NId 4¥38 : TANNYHD
{SW) 3JNIL

/38% P8Z BGZ LY AA pB1 8691 gt1 ol BL By 21 BZ-

_ _ | _ 081

. . . . . .

- BCl-

33404

B-134

{NX)

Bt

L1¥BL6 :H3IGHNN 1S3l HYYo0Ydd ININ553558 ¥BD M3N "INT Dl
30404 ¥D NOILISDd H3Iddw8 1132 Ov01
¥3ITy¥E8 113D 0601 TBINDYS OLNI L1¥0dS 33IND¥IHD 4337 L66!




¢

SN ZL°SZ B NX L¥ 9CZ~ *SH BB'ST 8 NJM ++' B 9100 MY3d B3 SSUTI "HI :¥3LTId 4638 : TINNUHD

(SH)  3JHIL
B1g B8¢ /]84 oce BB} 831 ! 8ol 8L oF 81 ! TA

_ _ _ ‘ eve-

378417

. . . . . . . . . . . . . B . . . . . . . . . . . . . B . . [r—— &w«l

33404

. . s A G

B-135

CNX)

suoTjeueTdxg UOTITSTnbOy ®lEQ 99Y

. . . . . . .

L
LT¥BLB - H3EUNN L531 HPYO0YHd IN3IWSS53SSH Hu3 A3IN \ "INT J4l e
30404 B3 NOILISOd H3IMywB 1130 09071

4314488 17130 0001 TUINDYd OLNI 1¥DdS 33N0Y3IHI d33ar L66T

' . .




970417

SW BF 92 8 NX £Z°GEI- ‘SK ZE£°@- 8 NX @£'@ :9YLb0 Xe3d @3 SSY1D "HI :¥31714 34938 :73INNGHD

(SW} 3HIL .
BIf p8Z BSC UTAA 86! 881 Bel 8ot 2L ov 81 BZ-

-— 8C1-

33404

B-136

CNA)

oE

L1+¥BL6 - HIBHNAN 1S3l : Noyoodd INIHUSS3ISSE ¥BD A3N "ONT 24l
304D4 9D NOILISDd d3[yyw8 717130 Ov01
¥31y4¥Yg 17130 0U01T TUINDYI OLNI L¥0dS 33M0¥3HD d33r LE6I




970417

SW ¥Z°2Z 8 NX BE ¥BT- ‘SH ¥B'£- 8 NX 4979 :¥lv0 HY3d @S S58713 HO -¥31714 4438 < TINNUHD
(SW)  3JUIL
p1¢ 274 p&e 144 BBT B31 Bgl gol oL oF 81 BC-
BGi-
. . . . . . . . . . - . . . . . . . . . . . . . |®N«I
. . . . N I@WI
-
Q
. . . w
o~
. T .—1pgg- o
. m m
=
. . B . . . . . . f . . .ISMI
2
L1vBLE - H3BUNN 1S3L Noyd0yd LNIFNSS3ISSH ¥BD A3IN TINT DML et

30404 4O NOILISDd d3ldyve 1143 0001
J3Idy¥vE 17130 0007 TUINDY4 OLNI LH0d4S 33INOY3IHI d433r Lee6T




+ 1INNUHD

p51-

AN

B6-

32304

B3-

(NX)

pE-

pe

SH BZ FZ 8 NX BL'GI- ‘SH @2°BC- @ NX 18°0 :ULbO XY3d ow,mmqgu "H3 431114 4828
(54} 3WIL
Big p8e BGZ Y AA gb1 831 pel 8e1 RL !4 Bl RC-
LT¥BLB - H3GNNAN 1531 HEYO0Hd IN3NSS3SSU HUD AN "ONT DJul

4314Yu8

320404 BJ NDILISDd H3Iy¥ywd 17132 Q007
7739 0607 TWLINDYS OLNI L¥0dS 3IINOY3HI 433 L6BI

978417

B-138




878417

SW 25 €L 8 NX ¥L'71- ‘SW BB 3T B NX 6370 :H.iv0 dv3d 9 SSY1D "HO :¥3LII4 4628 : TINNGHD
(5W)  3WIL
pIg 88z pCZ 144 pBI 891 Bsl Bel BL oF Bl pZ-
B5Ii-
. . . . . . . . . . . . . . . . B . . . . . « — GN«I
=)
. . . . w
o
Ce o oo . cdpg- T =
. . . . = o
=
- D
L1¥BL6 :Y3BUNN 1531 ND¥DDYd INIHSSISSU HbD AN INT oal OF

30804 B2 NOILISDd d3Tyywd 1733 Qv0T
4314488 1130 OuD1 TPINDYHS OLNI 1d0dS 3JINOYIHI d33r LE6B]




o~
3
SN BF BT 8 NX ZL B- ‘SW £B 1Z B NJX 98°8 :01v0 Mp3d 9 SSYT1D "HIY ¥3ILTIA 4708 :T3NNGHD 5
. (SN} 3JUIL
it p8c BCEZ pce BBI 8271 Bel po1 BL '} 4 P71 BZ-
_ _ _ _ | pST-
. . » . . . . . . . . . . . . . . . . . . . . . . . . . . PR—— @Nﬂl
o
. . . . . . . w
(o)
. . . . . = o
=
- )
LT¥BL6 :Y3BUNN 1S31 NPYO08d ININSSI55Y dud AN “ONI 24l ot

30404 1O NDILISDd d31y¥¥v8 1133 Qw01
¥3Iydpa 1132 Q607 TULNDMA OLNI 1¥0dS 33NOU3HI d33r LB6T




970417

SW 9T BT 8 NX B5°8Z- 'SW BZ'G B NX OF B :YlV0 Wy3d P9 SSYTD “HI :¥3LIT4 4208 TINNGHD
(54)  3WIL
BIs PBZ pCz Y P8I P31 oe1 6o oL oY Bl bz~
p5]-
. . . . . . . N . . . . . . . . . . . A . . . . . N . . . . ¢ ——] @N«I
. . . . . . . . . . . . — Sml
o
. . . o)
n -~
. ) ~ @
=
. . . . . . . . . —_ ®m|
D
L1v0Z6 B3GUAN 1531 NBE008d IN3INSS3550 §U7 A3N INT ou1 oF

304D4 ¢0 NOILISDd H3Iy¥dey8 1130 OU01
y31yyeq 1133 00071 TULNDYd OLNI LH0dS 3IN0Y3IHD d33r L661



~
3
SH ST %7 & NX SE LT~ ‘SW ZL° % B NY 619 :6160 d¥3d P9 SS¥1I3 "HI :Y¥31714 4208 :1INNUHD 5
(SW} 3JNIL
BI¢ P8¢ BGC LY AA 8671 881 pel pert 8L (/R4 D1 pZ-
| _ ! ! ! | ! | ! =
. . . . . . -
o
0 . . . . . . . - . w
™~
. . . . . . . . . . . . .. . . . . . . . —| po9- m M
. . . . . . . . . = @
=
)
L1¥DLE - H3BUNN L1S3L NEYD0Hd IN3IWSS3ISSY HUD K3N "INI oMl ot

30403 £0 NOILISODd H3IH¥ps 1732 0001
Y314¥P8 1130 0U07 TUINDYS OLNI LIOdS I3NO¥AHD d33r Les)




978417

SW Z1'SZ ® NM BZ 79~ ‘SW SG°Z B NX 11°B :8.190 ¥¥3d BS SSUTI3 "HIY :¥3L114 4408 : TINNYHD
(Sd) 3HIL
BI1g B8Z RCZ pZe PBT L] gl 801 AL /14 p1 pZ-
_ | _ | o5t
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . —_— GNﬂI
. . . . . . . . P Sml
[a)
. . . - w
M
m

N

L1vDLE - H3BHUNN LS3L Noyo0Y¥d LN3USS3I5SY ¥UO A3IN "ONT 24l oF -
30804 0 NOILISDd H3lddwd 17130 Ov07
431d4P8 17133 0907 TBINDYS OLNI L¥0dS IIN0Y3IHD d433F L66T




9708417

SW BZ LZ @ N¥ B5°86- ‘SN BZ'GGZ ® NX 11°8 :ULlU0 X¥3d B9 SSU0 "HIY :¥3L714 4608 :13NNGHD
(S0} 3HIL

BIf R8¢ BSZ pZe R61 031 Bel got oL A4 01 BZ-
_ _ _ 851~

. . . . . . . . . . . [qpem— SN.«I

33404

B-144

(NX)

BE

L1¥BL6 - HIAUNN 1531 WoY0dd LN3INSSISSE ¥63 AN "INI Jdl
30404 GO NOILISDd ¥3iyy¥vs 1132 QuoT
¥3I¥HUA 17130 OU07T TUINDY¥4 OLNI L¥0dS 33X0¥3IHI d33r LE6I




870417

SH PP BZ ® NX BE'BG- ‘SW ZL'Z B NJ 8D°0 :vLy0 M¥3d P8 SSBTD "HI :¥3lId 4508 ugmzzcxu
(SH} 3HIL
pIg R8¢ pGZ pze PBI k! gLl 6ol BL X4 BT YA
BS1-
. . . . . . . . -—lpB-
o
- - . . w
w
. . . . . . . . . . . . . . . . . . . . . — po- m M
o

CNX)

L1¥BLE :HIQUNN LS3L No¥O0dd INJNSS3SSY ¥UDd AN “ONT J4l ok

30404 80 NOILISDd H3I¥ywd 1130 OB01
Y3THHva 17133 09071 TIBINDY¥S DINT LdCdS 3I3IN0YIHD d33r LEBT



b~
g
SN 9L°6T 8 NX €1 BE- ‘SW BB ¥ B NX B2'@ :¥Llv0 Av3d 89 SSU1J "HIY :¥3L1Td 4408 :13NNEHD P
(SW) 3JUIL
pIg p8Z BCC ([T44 8B1 B51 gei @elt 8L /h4 81 pc-
. . . . . . . . . . . . . . . . . . . . . . . . . .[SWI
. . . . . . . . . -
[an
. . . - . . . . . . - w
(3¢
. . ,I@m-au_m
=

of

LI¥RLE -H3BUNN 1S3l Ho¥d0Y¥d ININSS358Y ¥UO ASN “INT JHl
304D4 LO NDILISDd H3I[¥¥wa 1132 av01 |
¥4314Y¥98 1132 0607 TULINDY4 DINI 1H0dS JINOU3HI d33r LEBT




978417

SW ¥+ BT 8 NX B9 #Z- ‘SW Z5°C B NX Gb'D 6150 Mu3d B9 SSYTD HI :¥3LTI4 4808 : TINNUHD
(SH)  3WIL
BIg PSZ poz Pzl P81 P51 oLl 201 oL ob Bl bz~
RS-
. . . . . . . . . . . . . . . . . . . . N . . . . o o—— @NMI
. . . . . . . . . . . . . . . . . . . . . o —1 Sml
o
. - - . w
[ mad
. " ) ~ @
=
. . . . . . . . . . . . o — Sm.l
2
L17PL6 -U38UNN 1831 95084 ININ553550 905 AaN INT ou1 °F

304Dd BO NOI1LISDd H3I[¥y¥v8 1132 Q0T
431448 1133 0u01 TULINDYS OLNI LH0dS 33IX0HIHD d33r LEBI




o~
3
SW 95°9F 8 NX T1°b- 'SW B8 BZ B NX BG' 1 :Y1v0 Nuid B9 557D "HI - ¥3LTIA 4808 - 1INNGHD
(5S4 3WIL
BIs P8z pCZ Pz B51 851 8Ll 'Y BL BY Bl pz-
_ | | | o51-
N . . . . . . . . . . . - . . . . . . . . . . . . . .« — @Nﬁ|
. . . . . . . . . . . . N . . . . . . . . — ®m|
{an]
. 0 - . . - w
(oo}
o Co o o cdps- =
. . . . ; ] . ~ @
=
. . . . . . . . . . . . . . . . . . . . . . —] @ﬂl
\ln/ 5 @
[TvPL6 - 536UNN 1531 O¥D08d ININ553556 d6D AaN TN o5l OF

30404 50 NDI1LISDd y¥3lyyes 1730 Ou07
¥3IYHU8 113D 0601 TUINDY4 OLNI LH0dS 33IHDYIHD d33r LE6T




978417

SW B¥'9L 8 NX G S¥- ‘SW 9£°F- 8 NX ¥Z'B :¥1¥D M¥3d B3 SS5¥13 "HJ :Yd3ILTI4 413837 :13NNGHD

(SH)  JNIL
BIg B8l REC TAA 061 891 BET ool 0L B et BZ-

gpe-
!

B . . . . . — @TNI

. . . . . . . . . . . . « . . . . . . . . . . . . . . . . . PR— SWﬁI

33404

. . . . . . « . . . . . . . ‘ . ‘ . . . . . . . . . . . . . pppe— SN.“I

B-143

(NX)

L1+¥BLE :H3BUNN 1§31 NPYD0dd IN3NSSISSH ¥BD KAN “INT Jdl 03

9101 30HO4 V¥ # dNOYD ¥3TYHwE 77130 Ovd1
43144808 1730 0007 TUINDYd OLNI 1d0dS 33M043HDI d433r LB61



[
3
SW BB ¥L ® NM 90°4G- ‘SW BB'Z 8 NX BT T :¥iv0 Xp3d B9 SSUTD THD ¥ILTIA 429827 TINNVHD 5
(543 3INIL .
BIg B8Z BGZ pZT BBT eI Bel 801 BL ok B1 pZ-
| | | PRS-
. . . . . . . . . . . . . . . . . . . . . . . . . . N . . . p— @TNI
. . . : : : .
o
- . . . . . . w ©
S C e S o BzI- o
=

B3

L1¥BLE - Y¥3BUNN 1531 Ho¥D0Hd LN3NS53858 ¥Bd KN "INI ¥l
9101 30404 € # JNO¥D H3Iyyvd 17132 QUDT
Y3I14¥68 17130 Ou07T TWINDYS OLNI L¥DdS JINOYIHD d33C LEBT




970417

SN 9L €L 8 NX BL E€%- "SW 98°¢- 8 NX BT B :9lv0 ¥93id @9 S5¢710 "HY :¥31114d 480837 : 13INNUHD

{5H)  3INRIL
R8N P8Z RCC YA4 BB1 891 Be1 gol BL 14 a1 BZ-

eBE-
_

. . . . . B . . . . . . . . . . . . . . . . . . . . . . . . [a— &TNI

. B . . . . . . . . . . . B . . . . . . . . . . . . . .||.®Wﬁl

333404

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ll.@Nﬁl

B-131

(NA)

L1¥RLE :HIBUNN L1S3L Nbyd0dd . ININ5S3550 48D RN "INI Jdl @3

vi0l 30404 £ # 4N0YD ¥31dy¥vE 1130 OWD7
Y3T4HBE 1130 OU0 TUINDY3 OLNI L¥0dS 3I3ND¥3HI 433 LE6T

“ 3 N N



978417

SN BZ ET 8 NX ZB 1ZT- ‘SH ¢G5~ @ NX 658 :9LY0 »v3d 89 SSP13 "H3 Y3114 443837 :13INNUHD
(54} 3NIL
RIg p8Z BSC pze B61 831 gLl 8o1 oL By Bl RZ-

| | | ] | | oo

. . . . . . . . . . . . . . . . . . . . . . . . . . . f . . +— PBT~-

33¥04

- —{ pZ1-

B-152

(NX)

L1¥DL6 - HIBHNN 1531 NYYD0¥d IN3IHSS3558 Y0 AN “INT 3dl 85

9101 30804 + # JNOYD ¥3Iyyve 1130 QuD1
¥31y4Pa 113D 0607 TULNOYS OLNI L¥0dS IINOY3IHI 433 LEET




978417

SN #3°9Z 8 NX 16 €IS~ ‘SN CE'9 ® NY 16°B 010 »vid 29 SSUID "HI :y¥31114d 469837 : TINNUHD
(SdY 3UIL
1L BBZ BGZ [\ Y AA BT B9l geT 207 eL \13 81 YA
, | | | 9
. . . . . . . . . N . . . . . . . . . . . . . . . N . v o— mml
. . . . . . . . . . . - . . . . . . . - . - . . . . . . + — vvl
.
(en)
o
m
- "
- . . . . . . . . . . . . . . . . . . . . . . . . . PR MWI m |_L
. . . . . . . »x m
) 3 ) ) . . po=
suotjeuetdxy uorlrsinboy ejeq 929g
LT1¥BLE :HIABUNN 1S3l NUHO0Yd LN3INGS3IS5SY ¥PD MAN “INI umhs

I9L0L 33404 S § dNOYD ¥ITHHuA 1130 Qb1
H3T4HUE 1130 OU07T TUINDYA OLNI L¥0dHS JINOYIHD 433 LGET

s




Il N W e N EE BN U Sl B Gy U Ok A TR aE B e e

~
3
SN ¥B 1Z 8 NX 45 £97- 'SH #B'E€- 8 NX 89'0 :9YLlud Mu3d P8 SSY1D "HI Y3114 4898237 :13NNYHD 5
(SHY 3NIL
B1¢ B8z BGZ (YA PB1 891 Bel et BL X4 BT pC-
| | | oo
. . . . . .
o
-
e e . . .—lpzi- m %
} . . . = @
=z
. . e e e . . . . — B9~
0
99

L1¥BLB - ¥3BUNN 1531 Npdd0dd IN3INSS3ISSY ¥UD RIAN “INI 241
IUL0L 30404 9 # dNOY¥D H¥3Iyy¥ws 1133 OvD1
- d314488 1133 0V TUINDYS OINI 180dS 33ADY3IHI d3If L66T




- e mm e e

Appendix C

Dummy Certification Data

C-1

970417



Pre-test Certification Data

Driver Dummy S/N: 192

970417



T N N BN e B A

N e g

TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

SN 192 ALDERSON 26-FEB-97
TRC INC.  TEST NO: 192C36ED1 572E SN192 EXT.DIMENSION CAL36
T TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
|TOCATTON FOR CHEST CIRCUNFERENCE (AA)| 429 - 434 MM |  432. WM |
|LOCATION FOR WAIST CIRCUMFERENCE (BB)| 226 - 231 MM |  229. WM |
|CHEST CIRCUMFERENCE  (Y) | 970 -1001 WM | 980. WM |
|UALST CIRCUMFERENCE . (2) | 836 - 866 n | 8Sl. M |
|CHEST DEPTH (o) | 213 - 229 my | 218. MM |
|H-POINT HEIGHT () | &4 - somy | 8. mM |
|H-DOINT FROM SEATBACK (D) | 135 - 140 WM | 135. MM |
|SKULL CAP To BACKLINE  (H) | 4L - 46 my |  43. M |
|TOTAL SITTING HEIGHT  (A) | 879 - 889 mM | 889. MM |
|THIGH CLEARENCE  (F) | 140 - 155 M | 150. M |
|BUTTOCK KNEE LENGTH (%) | 579 - 605 my | 597. WM |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 M |  470. Wi |
|POPLITEAL HETGHT (L) | 429 - 455 M | 447. WM |
|KNEE PIVOT HEIGRT () | 485 - 500 MM | 493. Wi |
00T LENGTH ey | 252 - 267 | 259. My |
|7oor BREADTH (1 oL - 107 m | 102. ms |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 MM |  94. WM |
|SHOULDER BREADTH (V) | 422 - 437 mM | 429. WM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 My | 5i6. Wi |
|ELBOW REST HEIGHT  (J) | 191 - 211 M | 21l mt |
|SHOULDER-ELBOW LENGTH (1) | 330 - 345 M | 345. WM |
|BACK OF ELBOW T0 WRIST PIVOT  (G) | 290 - 305 mn | 290. WM |

DUMMY MEETS SPECIEICATION
TECHNICIAN p yd RUN NUMBER: 022697.0925

c-3 970417



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 26-FEB-97

TRC INC. TEST NO: 192C36HD1 572E SN192 HEAD DROP CAL 36
I I |

TEST PARAMETER | SPECIFICATION | TEST RESULTS |

|

TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C I
|

RELATIVE HUMIDITY | 10 - 70 % | 30.0 % |
|

PEAK RESULTANT ACCELERATION| 225 - 2715 G | 252.26 G [
|

PEAK LATERAL ACCELERATION | 15 G MAX | -7.39 G |
| |

IS ACCELERATION CURVE | | |
UNIHMODAL? | YES | YES |

TEST MEETS SPECIFICATIONS

TECHNICIAN ﬁi ::é:: Z Z e RUN NUMBER: 022697.1036;1

C-4 970417
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - & CHANNEL TRANSDUCER

HYBRID III 26-FEB-97

TRC INC. TEST NO: 192C36NF2 572E SN192 NECK FLEXION CAL36
[ TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I I

TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C |
| I I

RELATIVE HUMIDITY | 10 - 70 % |  30.0 % |
| |

IMPACT VELOCITY | 6.89 - 7.13 M/S | 6.99 M/S |
| | 10 ¥S | 22.50 - 27.50 G | 22.71 G [
PENDULUM = —===me=mmmmmm—mmmmmemmmm e mm e

| 20 ¥S | 17.60 - 22.60 G | 20.47 G |

DECELERATION ====mm==e=eee=cm—memmcc oo cmeec oo ccccccmom—mmem -

| 30 S | 12.50 - 18.50 G | 15.03 G |

I I I

MAX PENDULUM G | 29 G MAX | 23.40 G l
I |

MAX PENDULUM G ABOVE 30 XS | 29 G MAX |  14.99 G |
DECELERATION-TIME CURVE | I |
DECAY TIME TO 5 G | 34 - 42 MS |  38.08 MS |
D PLANE | MAX | 64 - 78 DEG. | 72.74 DEG. |
ROTATION | TIME | 57 - 64 MS |  58.24 MS |

| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 100.77 NM |
OCCIPITAL  ==--mmmmmemmmmm—mmm e mm e e mm e mccmcc e m—m e
CONDYLE | TIME | 47 - 58 MS | 51.28 MS I
|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 113 - 128 MS | 113.36 MS |
|POSITIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 97 - 107 HS | 100.80 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN Z “ﬁ; / z o RUN NUMBER: 022697.1256;31

c-9 970417
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 26-FEB-97

" TRC INC. TEST NO: 192C36NE3 572E SN192 NECK EXT. CAL36
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
A |

TEMPERATURE | 20.6 - 22.2 DEG. C| 21.1 DEG. C |
I |

RELATIVE HUMIDITY l 10 - 70 % 30.0 % |
: l I
IMPACT VELOCITY | 5.95 - 6.19 M/S 6.00 M/S |
| 10 ¥MS | 17.20 - 21.20 G | 17.67 G |

PENDULUM ~ —===m—memeemmoomemmmm o mmmmmme oo oo

| 20 ¥MS | 14.00 - 19.00 G | 15.31 G |

DECELERATION ===em-e=—mm—m—cmoemcm oo cmomommmmmm—mmcceemo—eo oo

| 30 ¥S | 11.00 - 16.00 G | 12.61 G |

I |

MAX PENDULUM G | 22 G MAX 18.09 G |
I |

IMAX PENDULUM G ABOVE 30 XS | 22 G MAX 12.57 G |
| DECELERATION-TIME CURVE ] |
|DECAY TIME TO 5 G l 38 - 46 MS 43.28 MS |
D PLANE | MAX | 81 - 106 DEG. | 95.77 DEG. [

| ROTATION | TIME | 72 - 82 MS | 77.12 s |
MOMENT ABOUT | MIN | -80.0/-52.9 NM | -64.85 NN |
OCCIPITAL  =mmmmemmmmmmmm e o oo oo oo oo

| CONDYLE | TIME | 65 - 79 MS |  72.64 MS |

ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 147 - 174 MS | 155.44 MS |
NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TC ZERO l 120 - 148 MS | 140.96 MS |

- o T " — = " o W . = = = = e T e = o= = A e e = = A e = = = e va vt b Am me = e n e ea - -

TEST MEETS SPECIFICATIONS

TECHNICIAN z“ :Z ‘; é ;Zé & RUN NUMBER: 022697.1524;1

c-17 970417
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 26-FEB-97
" TRC INC. TEST NO: 192C36TH1 572E SN192 H.S.THORAX CAL 36
| |
HIGH SPEED TEST |
_______________ |
TEST PARAMETER SPECIFICATION | TEST RESULTS
' I
TEMPERATURE 20.6-22.2 DEG. C | 21.6 DEG. C
|
RELATIVE HUMIDITY | 10 - 70 % | 30.0 %
| I
PENDULUM VELOCITY | 6.59 - 6.83 M/5 | 6.71 M/S [
| |
MAXIMUY DEFLECTION | 63.5 - 72.6 MM | 67.2 MM |
| I
|MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5827. N |
| I l
| INTERNAL HYSTERESIS | 69% - 385% | 73.2% |

TEST MEETS SPECIFICATIONS

TECHNICIAN /_‘ S i(_/d RUN NUMBER: 022697.0903;1

C-25 970417
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TRANSPORTATION RESEARCH CENTER INC.
RIGHT KNEE IMPACT TEST

HYBRID III 27-FEB-97

TRC INC. TEST NO: 192C36RK1 572E SN192 RIGHT KNEE CAL 36
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I I

TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |

|

RELATIVE HUMIDITY | 10 - 70 % |  36.0 % |

I

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

I I I

PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5347.5 N |

5.0 KG PENDULUM | | |

TEST MEETS SPECIFICATIONS

TECHNICIAN é ;é : é é 4 RUN NUMBER: 022797.0843;2

C-30 970417
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 27-FEB-97

TRC INC. TEST NO: 192C36LK1 572E SN192 LEFT KNEE CAL 36
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | I

TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |

I |

RELATIVE HUMIDITY | 10 - 70 % | 66.0 7% |

|

PROBE VELOCITY [ 2.07 - 2.13 M/8 | 2.12 M/s [

| I
PEAK KNEE IMPACT FORCE I 4715 - 5782 N | 5340.0 N |

5.0 XG PENDULUM | [ |

TEST MEETS SPECIFICATIONS

TECHNICIAN /JZZ_/VZ/[« RUN NUMBER: 022797.0838;2

C-33 970417
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Pre-test Certification Data

Passenger Dummy S/N: 142

C-36

970417



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

SN .142 HUMANOID 10-MAR-97
TRC INC. TEST NO: 142C37ED1 572E SN142 EXT.DIMENSION CAL37
T TEST PARAMETER  (DINEN.)| SPECIFICATION | TEST RESULTS|
| LOCATION FOR CHEST CIRCUHFERENEE-E;A)I 45; - 4;Z—HH |_==Z§£j_iﬁ-_-I
|LOCATION FOR VAIST CIRCUMFERENCE (BB)| 226 - 231 My | 229. mt |
|CHEST CIRCUMFERENCE  (¥) | 970 -1001 ty | 986. e |
|WAIST CIRCUMFERENCE  (2) | 836 - 866 mt | s4s. mi |
|CHEST DEPTH () | 213 - 229y | 22L.ma |
|E-POINT HEIGHT  (C) | 84 - 8omt | 84 M |
|H-POINT FROM SEATBACK (D) | 135 - 140 M | 137. MM |
|SKULL CaP T BACKLINE  (H) | 41 - 46 |  43. .m0 |
|TOTAL SITTING HEIGKT  (A) | 879 - 889 M | 879. my |
|THIGH CLEARANCE  (F) | 140 - 155 My | 145, e |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 My | 602. MM |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 wx | 470. Wy |
|POPLITEAL HEIGHT (L) | 429 - 455 Mt | 445. MM |
|KNEE PIVOT HEIGRT (M) | 485 - 500 ¥ | 488. MM |
|FooT LENGTH (v | 252 - 267 ms | 257.ms |
|FooT BREADTH (W) | S1- 107w | 97.MH |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 md | oL m |
|SHOULDER BREADTH (V) | 422 - 437 WM | 429. MM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 mx | 508. mM |
|ELSOW REST HEIGHT | (J) | 191 - 211wy | 203. MM |
|SHOULDER-ELBOW LENGTH  (I) | 330 - 345 my | 345. MM |
|BACK OF ELBOW T0 WRIST PIVOT  (G) | 290 - 305 MM | 292. WM |

DUMMY MEETS SPEGIFICATIONS
TECHNICIAN RUN NUMBER: 031097.1011

Cc-37 970417



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 11-HAR-97
TRC INC. TEST NO: 142C37HD2 572E SN142 HEAD DROP CAL 37
| I |
TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l | I
TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
l
RELATIVE HUMIDITY | 10 - 70 % | 32.0 % |
PEAK RESULTANT ACCELERATION 225 - 275 G | 236.24 G
PEAK LATERAL ACCELERATION 15 G MAX | -9.13 G
|
IS ACCELERATION CURVE |
UNIMODAL? YES | YES |

TEST MEETS SPECIFICATIONS

TECHNICIAN zi =é;sz z /A RUN NUMBER: 031197.1334;6

C-38 970417
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 10-MAR-97
TRC INC. TEST NO: 142C37NF1 572E SN142 NECK FLEXION CAL37
l TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C
|
RELATIVE HUMIDITY [ 10-70% | 32.0%
|
IMPACT VELOCITY | 6.89 - 7.13 M/S | 6.99 M/S
| 10 S | 22.50 - 27.50 G | 22.67 G |
PENDULUM =~ == === mmmmmm e oo oo oo oo
| 20 MS | 17.60 - 22.60 G | 21.33 G |
DECELERATION ==m=m- === o mm e e oo oo oo oo mommmccc oo o m e
[ 30 MS | 12.50 - 18.50 G | 17.90 G |
| I
MAX PENDULUM G | 29 G MAX |  23.28 ¢
l
MAX PENDULUM G ABOVE 30 MS | 29 G MAX |  17.84 G
DECELERATION-TIME CURVE | |
DECAY TIME TO 5 G [ 34 - 42 MS | 35.20 MS

| D PLANE | MAX | 64 - 78 DEG. | 77.08 DEG. |
ROTATION | TIME | 57 - 64 MS |  59.36 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 95.71 NM |
OCCIPITAL = = o mo oo e oo oo

| CONDYLE | TIME | 47 - 58 MS |  49.68 MS |
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO ! 113 - 128 S | 120.80 HS |
POSITIVE MOMENT-TIHE CURVE | | |
DECAY TIME TO ZERO | 97 - 107 ¥S | 101.36 MS |

TEST MEETS SPECIFICATIONS

:Z o ; Z ff
TECHNICIAN 47//” RUN NUMBER: 031197.1051;1

C-43 970417
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TRANSPORTATION RESEARCH CENTER INC.

NECKX EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 11-MAR-97
TRC INC. TEST NO: 142C37NEl 572E SN142 NECK EXT. CAL37
[ TEST PARAMETER | SPECIFICATION | TEST RESULTS |

TEMPERATURE | 20.6 - 22.2 DEG. C| 21.1 DEG. C |
| | |

RELATIVE HUMIDITY [ 10 - 70 % | 32.0 % |
l | |

IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.05 M/S |
| 10 MS | 17.20 - 21.20 G | 18.22 G |

PENDULUM = —ccce e meccmmcmmcem e m e m e

| 20 S | 14.00 - 19.00 G | 16.12 G |

DECELERATION 3 —-———--c-cemmmmememccmccceemcmcc e c e

| 30 MS | 11.00 - 16.00 G | 14.94 G ]

| | |

MAX PENDULUM G | 22 G MAX | 18.61 G ]
| | |

MAX PENDULUM G ABOVE 30 MS | 22 G MAX ] 14.90 G ]

DECELERATION~-TIHE CURVE

|
DECAY TIME TO 5 G | 38 - 46 MS |  38.56 MS |
| D PLANE | MaXx | 81 - 106 DEG. | 95.68 DEG |
ROTATION | TIME | 72 - 82 S | 73.84 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 N¥ | -75.51 NM |
OCCIPITAL  ===m=mmo—emmmmmemmmommmmmmmmmmmemom oo oo
CONDYLE | TIME | 65 - 79 MS |  68.96 MS |
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 147 - 174 MS | 151.60 MS |
NEGATIVE MOMENT-TIME CURVE | 1 |
DECAY TIME TO ZERO | 120 - 148 MS | 134.88 MS [

TEST MEETS SPECIFICATIONS

©
TECHNICIAN ﬁ';é Z Z /A RUN NUMBER: 031197.1257;2
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TRANSPORTATION RESEARCH CENTER INC.

TRC INC. TEST NO:

THORAX IMPACT TEST

142C37TH1

HYBRID III

11-MAR-97

572E SN142 H.S.THORAX CAL37

TEST PARAMETER

HIGH SPEED TEST

SPECIFICATION

TEST RESULIS

TEMPERATURE

20.6-22.2 DEG. C

22.1 DEG. C

TEST MEETS SPECIFICATIONS

TECHNICIAN 22‘ 4 é é o

C-59

RUN NUMBER: 031197.1552;1

970417
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID IIX 10-MAR-97
TRC INC. TEST NO: 142C37RK1 572E SN142 RIGHT KNEE CAL 37
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
!
|RELATIVE HUMIDITY | 10 - 70 % ] 37.0% I
| l
| PROBE VELOCITY | 2.07 - 2.13 M/S | 2.11 M/8 f
| | | I
|PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5359.5 N |
|5.0 KG PENDULUM I I |
TEST MEETS SPECIFICATIONS
TECHNICIAN__ xdglefflé7fngig::4 RUN NUMBER: 031097.1124;1
C-64 970417
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 10-MAR-97
TRC INC. TEST NO: 142C37LK1 572E SN142 LEFT KNEE CAL 37
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l |
TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
|
RELATIVE HUMIDITY | 10-7% | 37.0% |
- | l |
PROBE VELOCITY | 2.07 -2.13 /S |  2.11 M/S |
] l
PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 4928.5 N |
5.0 KG PENDULUM | | |
TEST MEETS SPECIFICATIONS
recmvrersny 2L S L L RUN NUMBER: 031097.1121;1
c-67 970417
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Appendix D

Miscellaneous Test Information

970417



Dummy Instrument Calibrations

Driver Dummy #192
Serial Model Calibration Date
Number Number  Manufacturer Last Due
Head X-axis accelerometer AALS4 7264 Endevco 01/13/97  07/13/97
Head X-axis accelerometer-redundant  AJ8J7 7264 Endevco 01/13/97  07/13/97
Head Y-axis accelerometer AAMPS 7264 Endevco 01/13/97  07/13/97
Head Y-axis accelerometer-redundant J10458 7264 Endevco 01/13/97 07/13/97
Head Z-axis accelerometer ACB35 7264 Endevco 01/13/97  07/13/97
Head Z-axis accelerometer-redundant AC8W6 7264 Endevco 01/13/97 07/13/97
Chest X-axis accelerometer ACCDO 7264 Endevco 01/13/97 07/13/97
Chest X-axis accelerometer-redundant A79GJ 7264 Endevco 01/13/97  07/13/97
Chest Y-axis accelerometer ACC82 7264 Endevco 01/13/97 07/13/97
Chest Y-axis accelerometer-redundant AGR6&9 7264 Endevco 01/13/97 07/13/97
Chest Z-axis accelerometer ACC59 7264 Endevco 01/13/97  07/13/97
Chest Z-axis accelerometer-redundant AALS2 7264 Endevco 01/13/97 07/13/97
Left femur force load cell 263 2121 Denton 01/13/97 07/13/97
Right femur force load cell 264 2121 Denton 01/13/97  07/13/97
Neck X-axis force load cell 445 1716 Denton 01/13/97  07/13/97
Neck Y-axis force load cell 445 1716 Denton 01/13/97  07/13/97
Neck Z-axis force load cell 445 1716 Denton 01/13/97 07/13/97
Neck Moment about X-axis load cell 445 1716 Denton 01/13/97 07/13/97
Neck Moment about Y-axis load cell 445 1716 Denton 01/13/97 07/13/97
Neck Moment about Z-axis load cell 445 1716 Denton 01/13/97 07/13/97
Pelvis X-axis accelerometer AJ694 7264 Endevco 01/13/97  07/13/97
Pelvis Y-axis accelerometer AJ656 7264 Endevco 01/13/97 07/13/97
Pelvis Z-axis accelerometer AJ788 7264 Endevco 01/13/97 07/13/97
Chest deflection potentiometer 87313-96 14CB1-2981 Vernitech 01/13/97  07/13/97
Lap belt force load cell 234 3419 Lebow 01/31/97  07/31/97
Shoulder belt force load cell 134 3419 Lebow 01/31/97 07/31/97
D-2 870417



Dummy Instrument Calibrations, Cont’d.

Driver Dummy #192
Serial Model Calibration Date
Number Number  Manufacturer Last Due
Left upper tibia moment about
X-axis load cell 617 1583 Denton 01/14/97  07/14/97
Left upper tibia moment about
Y-axis load cell 617 1583 Denton 01/14/97  07/14/97
Right upper tibia moment about
X-axis load cell 616 1583 Denton 01/14/97  07/14/97
Right upper tibia moment about
Y-axis load cell 616 1583 Denton 01/14/97  07/14/97
Left Lower tibia X-axis
force load cell 600 1584 Denton 01/14/97  07/14/97
Left Lower tibia Z-axis
force load cell 600 1584 Denton 01/14/97  07/14/97
Left Lower tibia moment about
Y-axis load cell 600 1584 Denton 01/14/97  07/14/97
Right Lower tibia X-axis
force load cell 599 1584 Denton 01/14/97  07/14/97
Right Lower tibia Z-axis
force load cell 599 1584 Denton 01/14/97  07/14/97
Right Lower tibia moment about
Y-axis load cell 599 1584 Denton 01/14/97 07/14/97
Left foot X-axis accelerometer 10073 7264 Endevco 01/13/97  07/13/97
Left foot heel Z-axis accelerometer 10263 7264 Endevco 01/13/97  07/13/97
Left foot toe Z-axis accelerometer 10101 7264 Endevco 01/13/97  07/13/97
Right foot X-axis accelerometer APYT4 7264 Endevco 01/13/97  07/13/97
Right foot heel Z-axis accelerometer ~ APORS 7264 Endevco 01/13/97  07/13/97
Right foot toe Z-axis accelerometer 10076 7264 Endevco 01/13/97  07/13/97
D-3 970417



Dummy Instrument Calibrations, Cont’d.
Right Front Passenger Dummy #142

Serial Model

Calibration Date
Number  Number Manufacturer Last Due
Head X-axis accelerometer ACCe63 7264 Endevco 01/21/97 07/21/97
Head X-axis accelerometer-redundant ACS8LS 7264 Endevco 01/21/97 07/21/97
Head Y-axis accelerometer ACCO02 7264 Endevco 01/21/97 07/21/97
Head Y-axis accelerometer-redundant ACCR7 7264 Endevco 01/21/97  07/21/97
Head Z-axis accelerometer ACCEF3 7264 Endevco 01/21/97 07/21/97
Head Z-axis accelerometer-redundant  A68J) 7264 Endevco 01/21/97 07/21/97
Chest X-axis accelerometer ACCl14 7264 Endevco 01/21/97 07/21/97
Chest X-axis accelerometer-redundant A65JJ 7264 - Endevco 01/21/97 07/21/97
Chest Y-axis accelerometer ACCRO 7264 Endevco 01/21/97  07/21/97
Chest Y-axis accelerometer-redundant FH14J . 7264 Endevco 01/21/97 07/21/97
Chest Z-axis accelerometer ACCT5 7264 Endevco 01/21/97 07/21/97
Chest Z-axis accelerometer-redundant AC745 7264 Endevco 01/21/97  07/21/97
Left femur force load cell 257 2121 Denton 01/21/97 07/21/97
Right femur force load cell 258 2121 Denton 01/21/97  07/21/97
Neck X-axis force load cell* 441 1716 Denton 01/21/97 07/21/97
Neck Y-axis force load cell’ 441 1716 Denton 01/21/97  07/21/97
Neck Z-axis force load cell* 441 1716 Denton 01/21/97 07/21/97
Neck Moment about X-axis load cell' 441 1716 Denton 01/21/97  07/21/97
Neck Moment about Y-axis load cell' 441 1716 Denton 01/21/97 07/21/97
Neck Moment about Z-axis load cell' 441 1716 Denton 01/21/97 07/21/97
Pelvis X-axis accelerometer CY63H 7264 Endevco 01/21/97 07/21/97
Pelvis Y-axis accelerometer AMWAQ 7264 Endevco 01/21/97  07/21/97
Pelvis Z-axis accelerometer ANASS 7264 Endevco 01/21/97 07/21/97
Chest deflection potentiometer 142 14CB1-2981 Vermnitech 01/21/97  07/21/97
Lap belt force load cell 590 . 3419 Lebow 01/31/97  07/31/97
Shoulder belt force load cell 613 3419 Lebow 12/12/96  06/12/97
D-4 970417



Dummy Instrument Calibrations, Cont’d.

Right Front Passenger Dummy #142

Serial Model Calibration Date
Number Number Manufacturer Last Due
Left upper tibia moment about
X-axis load cell 46 1583 Denton 01/21/97  07/21/97
Left upper tibia moment about
Y-axis load cell 46 1583 Denton 01/21/97  07/21/97
Right upper tibia moment about
X-axis load cell 35 1583 Denton 01/21/97  07/21/97
Right upper tibia moment about
Y-axis load cell 35 1583 Denton 01/21/97 07/21/97
Left Lower tibia X-axis
force load cell 42 1584 Denton 01/21/97  07/21/97
Left Lower tibia Z-axis
force load cell 42 1584 Denton 01/21/97  07/21/97
Left Lower tibia moment about
Y-axis load cell 42 1584 Denton 01/21/97  07/21/97
Right Lower tibia X-axis
force load cell 39 1584 Denton 01/21/97  07/21/97
Right Lower tibia Z-axis
force load cell 39 1584 Denton 01/21/97  07/21/97
Right Lower tibia moment about
Y -axis load cell 39 1584 Denton 01/21/97 07/21/97
Left foot X-axis accelerometer APAOI 7264 Endevco 01/21/97  07/21/97
Left foot heel Z-axis accelerometer 10102 7264 Endevco 01/21/97  07/21/97
Left foot toe Z-axis accelerometer 10074 7264 Endevco 01/21/97  07/21/97
Right foot X-axis accelerometer 10088 7264 Endevco’ 01/21/97  07/21/97
Right foot heel Z-axis accelerometer 10089 7264 Endevco 01/21/97  07/21/97
Right foot toe Z-axis accelerometer 10087 7264 Endevco 01/21/97  07/21/97
D-5 970417
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Vehicle and Calibration Laboratory Instrument Calibrations

Vehicle Accelerometers

Serial Model Calibration Date
Number Number Manufacturer Last Due
Left rear seat -
crossmember X-axis AC701 7264 Endevco 11/18/96 05/18/97
Left rear seat
crossmember X-axis redundant J11129 7264 Endevco 03/12/97 09/12/97
Right rear seat .
crossmember X-axis J14287 7264 Endevco 02/21/97 08/21/97
Right rear seat
crossmember X-axis redundant 10288 7264 Endevco 03/12/97 09/12/97
Engine top X-axis J11307 7264 Endevco 11/18/96 05/18/97
Engine bottom X-axis CPSOH 7264 Endevco 02/04/97 08/04/97
Right brake caliper X-axis 714085 7264 Endevco 01/21/97 07/21/97
Left brake caliper X-axis AJ8J9 7264 Endevco 11/18/96 05/18/97
Instrument panel center X-axis 10315 7264 Endevco 11/18/96 05/18/97
Calibration Laboratory Instruments
Serial Model Calibration Date
Number Number Manufacturer LastDue
Neck bending pendulum accelerometer CB27 7232 Endevco
Neck bending rotary potentiometer NAG 35425-1-102 Bournes Mfi/ Specification
Neck bending linear potentiometer NA 5184-2051846003  Bournes
Thorax/Hybrid I femur
pendulum accelerometer CC64 7232 Endevco
Lumbar flexion force gauge NA DPPH-50 Chatillon  05/03/89  repaired
Lumbar flexion rotation gauge CP17-0601-1 7020 Humphrey Mfr. Specification
Abdomen compression
displacement gauge 4075-175 80294-2051941504 Bournes
Abdomen compression force gauge 3443 3167 Lebow
Hybrid III femur
pendulum accelerometer CB35 7232 Endeveco  09/18/96  03/18/97
D-8 970417



Accelerometers:

Potentiometers:

Load cells:

Neck load cells:

Tibia load cells:

Sign Convention

NHTSA Data Tape Reference Guide

+X: Forward
+Y: Leftward

+Z: Upward

+Chest longitudinal deflection:
+Chest lateral deflection:
+Seat belt displacement:
+Seat belt extension:

+Knee slider displacement:

+Femur force:

Outward

Lefiward

Outward

Elongation

Distance between femur and tibia
increased (in relation to a seated dummy)

Tension

+Seat belt force: Tension

+Barrier force:

+X force:
+y force:
+Z force:
+X moment;
+Y moment:

+7 moment:

+X force:
+Y force:
+Z force:
+X moment:
+Y moment;

Tension

Head pushed forward

Head pushed leftward

Head pulled upward (tension on neck)
Right ear rotating toward right shoulder
Chin rotating toward chest

Chin rotating toward left shoulder

Tension
Tension
Tension
Bottom of tibia moving leftward

Bottom of tibia moving rearward
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Frequency Response Classes
SAE J211 OCT88

Typical Test Measurements . Channel Class
Vehicle Structural Accelerations for use in:
Total vehicle comparison 60
Collision simulation input ‘ 60
Comporient analysis 600
Integration for velocity or displacement 180
Barrier Face Forces , 60
Belt Restraint System Loads 60
Anthropomorphic Test Device '
Head accelerations (linear and angular) 1000
Neck .
~ Forces : 1000
Moments 600
Thorax
Spine accelerations 180
Rib accelerations 1000
Sternum accelerations . 1000
Deflections ' 180
Lumbar
Forces 1000
Moments 1000
Pelvis
Accelerations 1000
Forces 1000
Moments : 1000
Femur/Knee/Tibia/Ankle
Forces 600
Moments 600
Displacements 180
Sled Accelerations 60
Steering Column Loads 600
Head form Accelerations . 1000

D-10 970417



Dummy Instrument Calibrations, Cont’d.

Right Front Passenger Dummy #142

Serial Model Calibration Date
Number _ Number Manufacturer Last Due
Left upper tibia moment about
X-axis load cell 46 1583 Denton 01/21/97  07/21/97
Left upper tibia moment about
Y-axis load cell 46 1583 Denton 01/21/97  07/21/97
Right upper tibia moment about '
X-axis load cell 35 1583 Denton 01/21/97 07/21/97
Right upper tibia moment about
Y-axis load cell 35 1583 Denton 01/21/97  07/21/97
Left Lower tibia X-axis
force load cell 42 1584 Denton 01/21/97  07/21/97
Left Lower tibia Z-axis
force load cell 42 1584 Denton 01/21/97  07/21/97
Left Lower tibia moment about
Y-axis load cell 42 1584 Denton 01/21/97  07/21/97
Right Lower tibia X-axis
force load cell 39 1584 Denton 01/21/97  07/21/97
Right Lower tibia Z-axis
force load cell 39 1584 Denton 01/21/97  07/21/97
Right Lower tibia moment about
Y-axis load cell 39 1584 Denton 01/21/97  07/21/97
Left foot X-axis accelerometer APAO1 7264 Endevco 01/21/97  07/21/97
Left foot heel Z-axis accelerometer 10102 7264 Endevco 01/21/97  07/21/97
Left foot toe Z-axis accelerometer 10074 7264 Endevco 01/21/97  07/21/97
Right foot X-axis accelerometer 10088 7264 Endevco 01/21/97  07/21/97
Right foot heel Z-axis accelerometer 10089 7264 Endevco 01/21/97  07/21/97
Right foot toe Z-axis accelerometer 10087 7264 Endevco 01/21/97  07/21/97
D-5 970417



Vehicle and Calibration Laboratory Instrument Calibrations

Vehicle Accelerometers

Serial Model Calibration Date
Number Number Manufacturer Last Due

Left rear seat
crossmember X-axis AC701 7264 Endevco 11/18/96 05/18/97
Left rear seat
crossmember X-axis redundant J11129 7264 Endevco 03/12/97 09/12/97
Right rear seat .
crossmember X-axis J14287 7264 Endevco 02/21/97 08/21/97
Right rear seat
crossmember X-axis redundant 10288 7264 "Endevco 03/12/97 09/12/97
Engine top X-axis J11307 7264 Endevco 11/18/96 ° 05/18/97
Engine bottom X-axis CP50H 7264 Endevco 02/04/97 08/04/97
Right brake caliper X-axis 714085 7264 Endevco 01/21/97 07/21/97
Left brake caliper X-axis AJ8J9 7264 Endevco 11/18/96 05/18/97
Instrument panel center X-axis 10315 7264 Endevco 11/18/96 05/18/97

Calibration Laboratory Instruments

Serial Model Calibration Date

Number Number Manufacturer LastDue
Neck bending pendulum accelerometer CB27 7232 Endevco
Neck bending rotary potentiometer NAG6 35425-1-102 Bournes Mfr/ Specification
Neck bending linear potentiometer NA 5184-2051846003  Bournes
Thorax/Hybrid II femur
pendulum accelerometer CCo64 7232 Endevco
Lumbar flexion force gauge NA DPPH-50 Chatillon ~ 05/03/89  repaired
Lumbar flexion rotation gauge CP17-0601-1 7020 Humphrey Mifr. Specification
Abdomen compression
displacement gauge 4075-175 80294-2051941504  Bournes
Abdomen compression force gauge 3443 3167 Lebow
Hybrid 1T femur
pendulum accelerometer CB3S 7232 Endevco  09/18/96  03/18/97
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Accelerometers:

Potentiometers:

Load cells:

Neck load cells:

Tibia load cells;

Sign Convention

NHTSA Data Tape Reference Guide

+X: Forward
+Y: Leﬂward
+Z: 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

+Femur force:

increased (in relation to a seated dummy)

Tension

+Seat belt force: Tension

+Barrier force:

+X force:
+y force:
+Z force:
+X moment:
+Y moment;

+Z moment;

+X force:
+Y force:

"~ +Z force:

+X moment;

+Y moment:

Tension

Head pushed forward

Head pushed leftward

Head pulled upward (tension on neck)
Right ear rotating toward right shoulder
Chin rotating toward chest

Chin rotating toward left shoulder

Tension
Tension
Tension
Bottom of tibia moving leftward

Bottom of tibia moving rearward

D-7 970417



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-8"

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

970417
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Appendix E

Restraint System Instructions from Owner's Manual
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N THINGS TO KNOW BEFORE STARTING YOUR VEHICLE 15

ILLUMINATED ENTRY

All interior lights will illuminate when the doors are
unlocked using the Keyless Entry transmitter or when a
door is opened. These lights will stay on for about 30
seconds or until the ignition is turned to the ON position.

OCCUPANT RESTRAINTS

One of the most important safety features in your vehicle
is the restraint system. This system includes the front and
rear seat belts. Your seat belts can also be used to hold
infant and child restraint systems if you will be carrying
children too small for adult-size belts.

Please pay careful attention to the information in this
section. It tells you how to use your restraint system
properly to keep you and your passengers as safe as
possible.

3’}&%

;gww

i ‘;f‘,“

In a collision you and your passengers can suffer
much greater injuries if you are not properly buck-
led up. You can strike parts of the inside of the
vehicle or other passengers, or you can be thrown out
of the vehicle. Always be sure you and others in your
vehicle are buckled up properly.

It is extremely dangerous to ride in a cargo area,
inside or outside of a vehicle. In a collision, people
riding in these areas are likely to be seriously
injured or killed.

Do not allow people to ride in any area of your
vehicle that is not equipped with seats and seat belts.

Be sure everyone in your vehicle is in a seat using a
seat belt properly.

970417




16 THINGS TO KNOW BEFORE STARTING YOUR VEHICLE [

Buckle up even though you are an excellent driver. Even

on short trips. Someone else on the road may be a poor
" driver and cause a collision which involves you. And this
can happen far from home or on your own street.

Research has shown that seat belts save lives. And they
can reduce the seriousness of injuries in a collision. Some
of the worst injuries happen when people are thrown
from the vehicle. Seat belts provide protection against
that, and they reduce the risk of injury caused by striking
the inside of the vehicle. Everyone in a motor vehicle
needs to be buckled up all the time.

Seat Belt Warning Light
A warning chime and an indicator light will alert
you to buckle the seat belts.

Unibelts

The outboard front and rear seats of your vehicle have
combination lap/shoulder belts, or unibelts. The retrac-
tor is designed to lock during very sudden stops or
impacts. This feature allows the shoulder part of the belt
to move freely with you under normal conditions. But in
a collision, the belt will lock and reduce the risk of your
striking the inside of the vehicle or being thrown out.

Unibelt Operating Instructions
1. Enter the vehicle and close the door. Sit back and
adjust the seat.

2. The latch plate of the belt is above the back of your
seat. Grasp the latch plate and pull out the beit. Slide the
latch plate up the webbing as far as necessary to make
the belt go around your lap.

970417
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I  THINGS TO KNOW BEFORE STARTING YOUR VEHICLE

3. When the belt is long enough to fit, insert the latch
plate into the buckle until you hear a “click”.

e i Ratinthar LA

A belt buckled into the wrong buckle will not
protect you properly. The lap portion could ride too
high on your body, possibly causing internal inju-
ries. Always buckle your belt into the buckle nearest
you.

17

¢ A belt that is too loose will not pfotect you as well.

In a sudden stop you could move too far forward,
increasing the possibility of injury. Wear your seat
belt snugly.

A shoulder belt worn under your arm is very
dangerous. Your body could fall into the inside
surfaces of the vehicle in a crash, increasing head
and neck injury. And a belt worn under the arm
can cause internal injuries. Ribs aren’t as strong as
shoulder bones. Wear the belt over your shoulder
so that your strongest bones will take the force in
a collision.

E-4
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18 THINGS TO KNOW BEFORE STARTING YOUR VEHICLE L ]

4. Position the lap belt across your thighs, below your
abdomen. If you need the lap portion tighter, pull up a bit
on the shoulder part. A snug belt reduces the risk of
sliding under the belt in a collision.

A lap belt worn too h1gh can increase the risk of
internal injury in a collision. The belt forces won’t

be at the strong hip and pelvic bones, but across your

abdomen. Always wear the lap part of your seat belt

as low as possible, and keep it snug.

5. Position the shoulder belt on your chest so that it is
comfortable and not resting on your neck. The retractor
will withdraw any slack in the belt.

WARNING! *- = -

RRL 5

A twisted belt can’t do its job as well. In a collision
it could even cut into you. Be sure your belt is
straight. If you can’t straighten a belt in your vehicle,
take it to your dealer and have it fixed.

E-5 970417
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I  THINGS TO KNOW BEFORE STARTING YOUR VEHICLE 19

6. To release the belt, push the button on the buckle. The ~ Adjustable Upper Shoulder Belt Anchorage

belt will automatically retract to its stowed position. In the front seat the shoulder belt can be adjusted
upward or downward to position the belt away from
your neck. Push in on the anchorage and slide it up or
down to reach to the position that serves you best.

If necessary, slide the latch plate down the webbing to
allow the belt to retract fully.

P s

A frayed or torn belt could rip apart in a collision
and leave you with no protection. Inspect your belts
periodically, checking for cuts, frays, and loose parts.
Damaged parts must be replaced immediately. Do
not disassemble or modify the system. Seat belt
assemblies must be replaced immediately after an
accident if they have been damaged (bent refractor,
torn webbing, etc.).

As a guide, if you are shorter than average, you will
prefer a lower position, and if you are taller than average,
you'll prefer a higher position. When you release the
turning loop, try to move it up or down to make sure that
it is locked in position.

S L L LT

E-6 970417



20 THINGS TO KNOW BEFORE STARTING YOUR VEHICLE —

Rear Center Lap Belt
The rear center seating position has a lap belt only.

5 To fasten a lap belt, slip the latch plate into the buckle * Alap belt worn too loose or too high is dangerous.

, s s s Lo A belt worn too loose can allow you to slip down
! until it “clicks”. and under the beltin a collision.};. belt thst is too
To lengthen the lap belt, tilt the latch plate and pull. To high will apply crash forces to the abdomen, not
shorten the belt, pull the loose end of the webbing. to the stronger hip bones. In either case, the risk of
Wear the lap belt snug against the hips. Sit back and erect internal injuries is greater. Wear a lap belt low and
in the seat, then adjust the belt as tightly as is comfort- Snug.
able. » Belting two people into one seat belt can lead to

greater injury. People belted together can crash
into one another in an accident, hurting one an-
other badly. Never use a belt for more than one
person, no matter what their size.

E-7 970417
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T THINGS TO KNOW BEFORE STARTING YOUR VEHICLE 21

Seat Belts And Pregnant Women
We recommend that pregnant women use seat belts
throughout their pregnancies. Keeping the mother safe is
the best way to keep the baby safe.

Pregnant women should wear the lap part of the belt
across the thighs and as snug against the hips as possible.
Keep the belt low so that it does not come across the
abdomen. That way the strong bones of the hips will take
the force if there is a collision.

Seat Belt Extender

If a seat belt is too short, even when fully extended, your
dealer can provide you with a seat belt extender. This
extender should be used only if the existing belt is not
long enough. When it is not required, remove the ex-
tender and stow it. '

Using a seat belt extender when not needed can
increase the risk of injury in a collision. Only use
when the lap belt is not long enough when it is worn
low and snug, and in the recommended seating
positions. Remove and stow when not needed.

Child Restraint

When we say that everyone in your vehicle needs to be
buckled up all the time, we mean babies and children,
too.

Every state in the United States and all Canadian prov-
inces require small children to ride in proper restraint
systems. This is the law, and you can be prosecuted for
ignoring it.

970417
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22 THINGS TO KNOW BEFORE STARTING YOUR VEHICLE 1Al

In a collision, an unrestrained child, even a tiny
baby, can become a missile inside the vehicle. The
force required to hold even an infant on your lap
could become so great that you could not hold the
child, no matter how strong you are. The child and
others could be badly injured. Any child riding in
your vehicle should be in a proper restraint for the
child's size.

Infants And Small Children
There are different sizes and types of restraints for
children from newborn size to the bigger child almost

large enough for an adult safety belt. Use the restraint
that is correct for your child.

Two different child restraint systems are generally avail-
able.

* The infant carrier for babies weighing up to 20 Ibs. (9
kg.)
* The child seat for small children over 20 Ibs.

In addition, some manufacturers make systems that can
be used first as an infant carrier, and then converted to a
child seat as the child grows.

Here are some tips on getting the most out of your child
restraint: ’

,» Before buying any restraint system, make sure that it
has a label certifying that it meets Motor Vehicle Safety
Standard 213. We also recommend that before you buy
a child restraint, you try it in the vehicle in the seats
where you will use it.

* The restraint must be appropriate for your child’s
weight and height. Check the label on the restraint for
this, too.

¢ If possible, install the restraint in the rear seat. Accord-
ing to accident statistics, children are safer when
properly restrained in the rear seats rather than in the
front.

e Carefully follow the instructions that come with the
restraint. If you install the restraint improperly, it may
not work when you need it.

970417
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» A rearward facing infant restraint should only be
used in a rear seat. A rearward facing infant
resiraint in the front seat may be struck by a
deploying passenger airbag which may cause se-
vere or fatal injury to the infant.

e Improper installation can lead to failure of an
infant or child restraint. It could come loose in a
collision. The child could be badly injured or
killed. Follow the manufacturer’s directions ex-
actly when installing an infant or child restraint.

o Infant and child restraints are secured in vehicle seats
by the lap belt or the lap part of the lap/shoulder belt.

In the rear seat, you may have trouble tightening the
belt on the child restraint because the buckle or latch
plate interferes with the belt path opening on the
restraint. Disconnect the latch plate from the buckle
and twist the short buckle-end belt several turns to
shorten it. Reassemble the latch plate to the buckle
with the release button facing out.

I  THINGS TO KNOW BEFORE STARTING YOUR VEHICLE 23

In the front seat, move the seat forward to reposition
the buckle against the side of the child restraint.

In the center rear seat, if the belt still can’t be tightened
or if pulling and pushing on the restraint loosens the
belt, you may need to do something more. Disconnect
the latch plate from the buckle, turn it over and
reconnect it to the buckle. If you still can’t make the
child restraint secure, try a different seating position.

Buckle the child into the restraint exactly as the seat
manufacturer’s directions tell you. The cinching latch
plate will keep the belt tight.

When your infant carrier or child restraint is not in
use, secure it with the seat belt or remove it from the
vehicle. Don’t leave it loose in the vehicle. In a sudden
stop or collision it could strike occupants and injure

them.

Some child seat manufacturers recommend the use of
a top anchorage (tether) strap in addition to the lap
belt. Your vehicle has tether strap anchorages behind
the rear seating positions for use with these child seats.

il b R e
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seat failure and injury to the child. In a collision, the
seat could come loose and allow the child to crash
into the inside of the vehicle or other passengers, or
even be thrown from the vehicle. Use only the
specified anchor positions to secure a child restraint
requiring top tether strap(s). Follow the instructions
below. See your dealer for help if necessary.

An incorrectly anchored tether strap could lead to

Children Too Large For Child Seats

Children who are too large for child seats and who can sit
upright by themselves should use the available lap/
shoulder belts for best protection.

» Make sure that the child is seated upright in the seat.

e The lap belt should be fastened low on the hips and as
snug as possible.

¢ Check belt fit periodically. A child’s squirming or
slouching can move the belt out of position.

If the shoulder belt contacts the face or neck, move the
child closer to the middle of the vehicle. If this doesn’t
solve the problem, move the child to a rear seat lap belt.

Booster seats that may help overcome this problem are
also available for use with lap/shoulder belts. Before
buying a booster seat, make sure it has a label certifying
that it meets applicable Motor Vehicle Safety Standards.
Make sure it is satisfactory for use in this vehicle.

E-11
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R . THINGS TO KNOW BEFORE STARTING YOUR VEHICLE 25

Driver And Right Front Passenger Supplemental & 5 Wi G

Restraint System —_— Airbag T N R e s SRS AR
This vehicle has ajrbags for the driver and the nght front . Relying on the airbag alone could lead to more
passenger as a supplement to the seat belt restraint severe injuries in a collision. The airbag works with
system. The driver’s airbag is mounted in the steering your seat belt to restrain you properly. In some

wheel. The passenger side airbag is mounted in the collisions the airbags won’t deploy at all. Wear your
instrument panel, above the glove compartment. These seat belt even though you have an airbag.

airbags inflate in higher speed impacts. They work with * Being too close to the steering wheel or instru-
the instrument panel knee bolsters and the seat belts to ment panel during airbag deployment could cause

R . the dri ioht serious injury. Airbags need room to inflate. Sit
?rl:r:: iZslsI:r?:grv ed protection for the driver and rig back, comfortably extending your arms to reach
ger.

the steering wheel.

AIRBAG ¢ Ignoring the AIRBAG light in your instrument
panel could mean you won't have the airbags to
protect you in a collision. If the light does not
come on, stays on more than 6 to 8 seconds after
you start the vehicle, or if it comes on as you drive,
have the airbag system checked right away.

+ The seat belt is designed to protect you in many
types of collisions. The airbags deploy only in fron-
tal collisions and will not deploy in collisions at
slow speed. But even in collisions where the airbags
do deploy, you need the seat belt to keep you in the
right position for the airbags to protect you properly.

KNEE BOLSTERS

B0aafacd
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The airbag system consists of the following:
s A Crash Sensing/Diagnostic Computer

| + AIRBAG Light

» Airbag/Inflator Unit (Driver & Passenger)
¢ Unique Steering Wheel And Column

» Interconnecting Wiring

¢ Knee Impact Bolsters ’

How The Airbag System Works
¢ A Crash Sensing Computer in the vehicle determines

if a frontal impact is severe enough to require the
airbags. The computer will not detect side, rollover, or
rear impacts.

The computer monitors the readiness of the electronic
parts of the system whenever the ignition switch is in
the START or RUN position.

The computer also turns on the AIRBAG light in the
instrument panel for 6 to 8 seconds when the ignition
is first turned on, then turns the light off. If it detects
a malfunction in any part of the system, it turns on the

26 THINGS TO KNOW BEFORE STARTING YOUR VEHICLE

light either momentarily or continuously. If the instru-
ment cluster detects an airbag lamp failure it turns on
the seat belt light either momentarily or continuously.

¢ The Airbag/Inflator Units are located in the center of
the steering wheel for the driver and in the upper right
side of the instrument panel for the front seat passen-
ger. When the computer detects an impact requiring
the airbags, it signals the inflator units. A large quan-
tity of non-toxic nitrogen and/or argon gas is gener-
ated to inflate the airbag. The steering wheel hub trim
cover and the upper right side of the instrument panel
separate and fold out of the way as the bags inflate to
their full size. The bags fully inflate in about 50-70
milliseconds. This is about half of the time it takes to
blink your eyes. The bags then quickly deflate by
venting the gas through pores in the airbag fabric
toward the instrument panel. In this way the bags do
not interfere with your control of the vehicle.

1f A Deployment Occurs

The airbag system is designed to deploy when the impact
sensor detects certain moderate-to-severe frontal colli-
sions, and then immedjiately deflate.

I-------
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T THINGS TO KNOW BEFORE STARTING YOUR VEHICLE 27

NOTE: A frontal collision that is not severe enough to
need airbag protection will not activate the system. This
does not mean something is wrong with the airbag
system.

If you do have a collision which deploys the airbag, any
or all of the following may occur:

» The nylon airbag material may sometimes cause abra-
sions and/or skin reddening to the occupants as the
airbag deploys and unfolds itself from the steering
wheel and the upper right side of the instrument
panel.

The abrasions are similar to friction rope burns or
those you might get sliding along a carpet or gymna-
sium floor. They are not caused by contact with
chemicals. They are not permanent and normally heal
quickly. However, if you haven’t healed significantly
within a few days, or if you have any blistering, see
your doctor immediately.

» As the airbag deflates you may see some smoke-like
particles. The particles are a normal by-product of the
process that generates the non-toxic nitrogen gas used

for airbag inflation. These airborne particles may irri-
tate the skin, eyes, nose, or throat. If you have skin or
eye irritation, rinse the area with cool water. For nose
or throat irritation, move to fresh air. If the irritation
continues, see your doctor.

If these particles settle on your clothing, follow the
garment manufacturer’s instructions for cleaning.

Your vehicle may be driveable after the airbag de-
ploys. If so, you can tuck the deployed airbag inside
the opening in the steering wheel hub trim cover to
make driving easier. You may tuck the passenger side
airbag under the trim cover in the right side of the
instrument panel.

T s R e

WARNINGF =
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A deployed airbag can’t protect you in another
collision. Have the airbag replaced by an authorized
dealer as soon as possible.

MY I NN I IE EE BE W A Sy an Em

E-14

970417



PR

e

28 THINGS TO KNOW BEFORE STARTING YOUR VEHICLE NN s

Maintaining Your Airbag System

S WARNINGE

SELY o A

¢ Modifications to any part of the airbag system
could cause it to fail when you need it. You could
be injured because the airbag is not there to
protect you. Do not modify the components, in-
cluding adding any kind of badges or stickers to
the steering wheel hub cover or the upper right
side of the instrument panel. Do not modify the
front bumper or vehicle body structure.

* You need proper knee impact protection in a
collision. Do not mount or locate any aftermarket
equipment on or behind the knee bolsters.

» It is dangerous to repair any part of the airbag
system yourself. Don’t try to repair any part of the
airbag system. Be sure to tell anyone who works
on your vehicle that it has an airbag system.

Airbag Light

You will want to have the airbag system ready to inflate
for your protection in an impact. The airbag system is
designed to be maintenance free. If any of the following
occurs, have an authorized dealer service the system
promptly:

* The AIRBAG light does not come on during the 6 to 8
seconds when the ignition switch is first turned on.

e The light remains on or flickers after the 6 to 8 second
interval.

* The light flickers or comes on and remains on while
driving.

NOTE: The previous mentioned conditions may be

caused by a blown fuse. In this case the airbag system

may not be ready to inflate for your protection. Promptly

check fuse numbers 26 and 27 in the fuse panel. If a fuse

needs to be replaced, do so only when the ignition key is

in the OFF position. If fuses continue to blow, seek
authorized service immediately.
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