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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 1998 Ford Expedition multi-purpose passenger vehicle,
NHTSA Number MWO0205, at an impact speed of 57.3 kph (35.6 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, NCAPTP090196. 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 S72E S0th 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 third 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 longitudinal, 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 vertical 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.
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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.

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 miscellancous 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 January 15, 1998.

The test vehicle, a 1998 Ford Expedition multi-purpose passenger vehicle, NHTSA Number
MW0205, was equipped with a 4.6-liter inline engine, automatic transmission, power steering, and
power brakes. The vehicle's test weight was 2672.6 kg. The vehicle's impact speed was 57.3 kph.

The vehicle sustained 718 mm of static crush during the impact.

The driver’s Head Injury Criteria (HIC) was 544. The driver's chest maximum resultart
acceleration with three (3) milliseconds minimum duration was 44.8 g. The driver’s maximum
chest deflection was 33 mm. The driver's left and right femur maximum axial forces were 5389 N

and 3734 N, respectively.

The right front passenger's HIC was 569. The passenger's chest maximum resultant acceleration
with three (3) milliseconds minimum duration was 42.2 g. The passenger’s maximum chest
deflection was 38 mm. The passenger's left and right femur maximum axial forces were 2174 N
and 2355 N, respectively.

There was 85% 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 load cell barrier data channel, BC3F, did not return to zero. This affected the total group 4
plots and the total load cell force plots.
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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

MWO0205

Frontal Load Cell Barrier

01/15/98
1742
21°C

1998/Ford/Expedition/multi-purpose passenger vehicle

2672.6 kg
OO

Primary = 57.3 kph
Secondary = 57.3 kph

718 mm

610 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.
% Speed trap measurement (+ .08 kph accuracy)

2-4

Passenger #142
Part 572 E
Right front

Airbag and
3-point unibelt

40

980115



Vehicle year/make/
model/body style:

Color:

VIN:

NHTSA number:

Engine data:
Placement:
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

1998/Ford/Expedition/multi-purpose passenger vehicle

Silver

IFMRU18W4WIL.A91125

MW0205

inline

8

4.6 liters

_4 speed, __ manual, _X automatic, overdrive
___FWD, __RWD, _X 4WD

01/13/98

86

Ricart Ford Inc.

4255 S. Hamilton Road, Columbus, OH 43227

Yes Automatic transmission Yes
Yes Automatic speed control Yes
Yes Tilting steering wheel Yes
Yes Telescoping steering wheel No
Yes Air conditioning Yes
Yes Anti-skid brake Yes
Yes Rear window defroster Yes

Certification data from vehicle's label:

Vehicle manufactured by:

Date of manufacture:

VIN:

GVWR:

GAWR: Front:
Rear:

Ford Motor Corporation
12/97
1IFMRU18W4WLA91125
7000 1bs.

3450 lbs.

3900 Ibs.
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Table 2 Test Vehicle Information, Cont'd.

Size of tires: P265/70R17

Tire pressure with maximum
capacity vehicle load:

Front: 35 psi

Rear: 35 psi
Spare tire: P265/70R17
Type of front seats: Bucket

Tire & capacity data from vehicle's label:
Recommended tire size: P265/70R17

Recommended cold tire pressure:

Front; 30 psi
Rear: 35 psi

Designated seating capacity:

Front 2

Rear 3

Total 5
Vehicle capacity weight: NA

Test vehicle attitude:

Delivered attitude: LF 987 mm; RF 988 mm;
Pre-test attitude: ~ LF 983 mm; RF 978 mm;
Post-test attitude: LF1022 mm; RF1081 mm;

2-6

LR 942 mm; RR 942 mm
LR 920 mm; RR 916 mm
LR 903 mm; RR 952 mm

980115



Table 2 Test Vehicle Information Cont'd

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

Right front 615.5 kg
Left front 665.4 kg
Total front weight 1280.9 kg
Total rear weight 1113.1 kg
Total delivered weight 2394.0 kg

Calculation of test vehicle's target test weight:

RCLW! = Rated cargo and luggage weight

Right rear 550.2 kg
Left rear 562.9 kg
(53.5% of total vehicle weight)
(46.5% of total vehicle weight)

GVWR = Gross Vehicle Weight Rating (3175 kg)

UDW = Unloaded delivered weight (2394 kg)

VCW = Vehicle capacity weight = GVWR - UDW = 3175 - 2394 = 781 kg
DSC = Designated seating capacity (5)

RCLW' = GVWR - UDW - 68 (DSC) = 3175 - 2394 - 68(5) =441kg

Target test weight

Target test weight

Target test weight = 2682.0 kg

UDW + RCLW' + (Number of Hybrid III dummies x 76 kg/dummy)
2394 + 136 + 152 = 2682 ke

Weight of test vehicle with required dummies and 127 kg of careo weight:

Right front 649.6 kg
Left front 691.7 kg
Total front weight 13413 kg
Total rear weight 1331.3 kg
Total test weight 2672.6 kg

Weight of ballast secured in vehicle: None

Right rear 670.4 kg
Left rear 660.9 kg
(50.2% of total vehicle weight)
(49.8% of total vehicle weight)
(0.4% under target test weight)

Components removed to meet target test weight: None

CG rearward of front wheel centerline: 1509 mm

! 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.
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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

Distance from vehicle to barrier:

Entering velocity trap

Exiting velocity trap

Test vehicle static crush:

Overall length of test vehicle:

Pre-test:
Post-test:
Total crush:

Average crush:

Table 3 Post-Impact Data

980115

MW0205

01/15/98

1742

Frontal load cell barrier

00

21°C

20°C

57.3 kph
57.3 kph
55.5t0 57.1 kph

356 mm

51 mm

5030 mm; C 5210 mm;
4400 mm; C 4500 mm;
630 mm; C

710 mm;

Test vehicle rebound from flat barrier:

Distance from test vehicle to barrier:

Post-test:

Average rebound

635 mm; C

578 mm;

R
R
R

R

5030 mm
4436 mm
594 mm

618 mm

980115



Figure 1 Impact Velocity Measurement System

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

The vanes have 305-millimeter spacing.
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Figure 2 Accident Investigation Division Data

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:

for 56 kph (35 mph) Frontal Barrier Impact

MW0205
01/15/98

1998/F ord/Expedition/multi-purpdse passenger vehicle

Special purpose vehicle

T o ca

1IFMRU18W4WLA91125

12/97

2672.6 kg

3030 mm ) ; >
— L/2 e | /2>

2000 mm :

980 mm T TR T

I

12FDEW3 @
| | :

Cl = 630mm | %

C2 = 668mm i cn-

C3 = 698mm | /\/“E\\

C4 = 718 mm |

C5 = 698mm :

C6 = 594 mm E

D: Vehicle Longitudinal Centerline

L: 1524 mm
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Figure 3 Vehicle Accelerometer Placement

() + (Longitudinal)

Side View
| : —
)
; 1]8] Y

Bottom View
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Visible Dummy Contact Points:

Table 5 Post-Impact Dummy/Vehicle Data

Head
Chest
Abdomen
Left knee
Right knee

Door Opening:

Front

Rear

Seat Movement:

Front

Rear

Glazing Damage:

Other Notable Impact Effects:

Driver #192

Airbag, head restraint
Airbag

None

Instrument panel

Instrument panel

Left

Difficult, no tools required

Easy

Seat Back Failure

None
NA

Passenger #142

Airbag, head restraint
Airbag

None

Instrument panel

Instrument panel

Right

Difficult, no tools required

Easy

Seat Shift

None
NA

The entire windshield was cracked on impact.

None

2-13
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Table 6 FMVSS 208 Data Summary

Vehicle year/make/
model/body style: 1998/Ford/Expedition/multi-purpose passenger vehicle
Vehicle NHTSA number: MW0205
Test date: 01/15/98
Driver Passenger
Dummy #192 Dummy #142
Maximum Accelerations:
Head X-axis : 558 g -54.3 g
Head Y-axis 10.1 g -12.1 g
Head Z-axis -30.0 g -349 g
Head resultant 58.7 g 58.7 g
Chest X-axis -453 g 429 g
Chest Y-axis 5.1 g -7.3 g
Chest Z-axis -154 g -157 g
Chest resultant’ 448 g 422 g
Chest resultant time interval® 003 sec 003 sec
Head Injury Criteria (HIC) Values:
HIC? 544 569
HIC starting time .061 sec .063 sec
HIC ending time 097 sec 099 sec
Average head resultant acceleration
during HIC time interval 46.9 g 47.8 g
Maximum Chest Deflections:
Chest X-axis -33.4 mm -37.8 mm
Maximum chest deflection time .073 sec 075 sec
Maximum Compressive Femur Forces:
Left femur , 5389 N 2174 N
Right femur 3734 N 2355 N
Maximum Seat Belt Forces:
Lap belt 6490.5 N 7636.5 N
Shoulder belt 66540 N 75117 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 III Data Summary

Vehicle year/make/

model/body style: 1998/Ford/Expedition/multi-purpose passenger vehicle
Vehicle NHTSA number: MWO02035

Test date: 01/15/98

Driver Passenger
Dummy #192 Dummy #142

Maximum Forces

Neck X-axis shear force -559 N 318 N
Neck Y-axis shear force 173 N -197 N
Neck Z-axis axial force 1843 N 1570 N

Maximum Moments

Neck moment about X-axis -12.8 Nm 15.0 Nm
Neck moment about Y-axis 60.9 N'm -33.5 Nm
Neck moment about Z-axis 20.6 Nm 10.7 N'm

Maximum Accelerations:

Pelvis X-axis -146 g 572 ¢
Pelvis Y-axis 121 ¢g -114 ¢
Pelvis Z-axis 725 ¢ 119 ¢
Pelvis resultant 725 g 574 ¢
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Table 7 Hybrid IlI Data Summary, Cont’d.

Vehicle year/make/
model/body style: 1998/Ford/Expedition/multi-purpose passenger vehicle
Vehicle NHTSA number:  MW0205
Test date: 01/15/98

Driver Passenger

Dummy #192 Dummy #142
Left upper tibia moment about X-axis 126.7 N'm -28.3 N'm
Left upper tibia moment about Y-axis 53.4 N'm 87.1 Nm
Right upper tibia moment about X-axis -45.9 N'm -31.5 Nm
Right uppef tibia moment about Y-axis 85.9 N'm -133.9 Nm
Left lower tibia X-axis force -842.2 N -779.0 N
Left lower tibia Z-axis force -1773.3 N -1386.0 N
Left lower tibia moment about Y-axis 115.8 Nm 72.7 N'm
Right lower tibia X-axis force -11304 N 1386.1 N
Right lower tibia Z-axis force -2989 N -1412.1 N
Right lower tibia moment about Y-axis -199.7 N'm -95.6 Nm
Left foot X-axis acceleration -99.8 g -1180 g
Left foot Z-axis acceleration at heel 363 g 557¢
Left foot Z-axis acceleration at toe 725 ¢ 99.6 g
Right foot X-axis acceleration -106.4 g -1242 ¢
Right foot Z-axis acceleration at heel 1068 g 506 g
Right foot Z-axis acceleration at toe 2048 g 1926 g
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’s head rotated rearward
into the head restraint as the dummy rebounded into the seat back. The dummy came to rest

seated in the driver’s seat, restrained by the three-point unibelt.
Right Front Passenger Dummy

Upon impact, the right front passenger dummy translated forward on the seat impacting both
knees into the instrument panel.v 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-point unibelt. The dummy’s head rotated rearward into the head restraint as the dummy
rebounded into the seat back. The dummy came to rest seated 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. 2010 mm 2050 mm
Shoulder belt length as measured on Part §72 dummy. 800 mm 775 mm
Lap belt length as measured on Part 572 dummy. 880 mm 830 mm
Shoulder belt spool-off length:
As determined by film analysis 51 mm 64 mm
As determined mechanically 46 mm 60 mm
As determined electronically 80 mm 87 mm
Belt stretch length:
As measured mechanically 0 mm/m 0 mm/m
As measured electronically 0 mm/m 0 mm/m
Retractor lock-up time:
As determined by shoulder belt spool-off 65 ms 63 ms
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Figure 4 Load Cell Barrier Configuration

36 LOAD CELLS
4 ROWS
9 COLUMNS

FRONT VIEW

FIXED BARRIER

< 83" »
A I I D 1
Dt | D2 | D3|: D4 | D5 | D6 il D7 | D8 | D9 |
! i i :
Gt | c2 | caijics| cs| celicr| cB | Coile LOAD CELL
1 N
s == ‘ BARRIER
| | T 3
| Bt | B2 | B3 B4 | BS | B6 i|| B7 | B8 | B |
! i i :
A1 | A2 | A3l M| A5 | A6 i|! A7 | AB | A9 |
A i B | [T IR L R I
‘ GRCUND
i PP 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 22 kN @ 22 ms 391 kN @ 770 ms
Total group 2 23 kN @ 347 ms 50 kN @ 143 ms
Total group 3 1.7 KN @ 14 ms 641 kKN @ 535 ms
Total group 4 * 07 XN @ 14 ms 266.2 kN @ 455 ms
Total group 5 02 KN @ 1893 ms 1092 kKN @ 516 ms
Total group 6 —- kKN @ --- ms’® 2549 KN @ 418 ms
Total load cell force - kKN @ --- ms? 6780 kKN @ 474 ms

Tension is positive
Compression is negative

! See Data Acquisition Explanations
? No positive value in the time frame of interest.
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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.:

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 peripherv measurements:

. Percent
Pre-test Post-test retention
Right side 2262 mm 1823 mm 80
Left side 2262 mm 2036 mm 90
Total 4524 mm 3859 mm 85

Pre-test windshield mounting material temperature: 21°C

A = 26 mm
B = 26 mm
C = l4mm
— A
v
x
B Width of Moulding

Indicated

C

Front view of windshield!

Loss of windshield retention lengths: 91 mm, 135 mm, 69 mm, 370 mm

! 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 simultancously 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:

< A »|
A = 1420 mm | "
B = 455 mm T / Y \ T
E | L B
C = 1820 mm | F
D | x>0 T
D = 760 mm L -
X Lower Edge of Protected Zone \
E = 560 mm i {marked by tape on windshield) \
F = 888 mm L\—Zero Paint (0,0) N

<

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

1998/Ford/Expedition/multi-purpose passenger vehicle
MW0205

79.3 liters (from owner's manual)

79.3 liters (furnished by COTR)

72.9 liters to 74.5 liters (92-94% of usable)

73.7 liters (with entire fuel system filled)

Stoddard solvent

0.764

0.99 centistoke

Purple

Yes

The fuel tank was located in front of the rear axle, between the left
frame rail and the driveshaft. 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: MW0205

Test date: 01/15/98

Vehicle year/make/

model/body style: 1998/Ford/Expedition/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 ¢
3. Next 25 minutes after S-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: MW0205
Test phase

"
(W)

Vi

Fuel Filler
Cap Location

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, 0 seconds
Next whole minute interval = 7 minutes

Fuel system fluid spillage measurements:

Test Maximum
0° to 90° rotation (fuel filler cap down) Results Allowable
1.  First five minutes from onset of rotation Og 142 ¢
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, 0 seconds
Total = 7 minutes, 0 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 0Og 142 g
2. Sixth minute from onset of rotation 0Og 28¢g
3. Seventh minute from onset of rotation Og 28 ¢

Fuel system fluid spillage location(s): None

3-7 980115



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

Total

S minutes, 0 seconds

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 ¢
2. Sixth minute from onset of rotation Og 28¢g
3. Seventh minute from onset of rotation 0g 28g

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, 0 seconds
Total = 7 minutes, 0 seconds
Next whole minute interval = 28 minutes

Fuel system fluid spillage measurements:

Test Maximum
270° to 360° rotation Results Allowable
1. First five minutes from onset of rotation Og 142 ¢
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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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
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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 35° 35°
SWA Steering wheel angle 21° NA
SCA Steering column angle 69° NA
SA Seat back angle 20° 19.5°
HZ Head to roof 243 mm 231 mm
HH Head to header 356 mm 351 mm
HW * Head to windshield 577 mm 556 mm
HR Head to side header 267 mm 240 mm
NR Nose to rim 355 mm NA
NA Nose to rim angle 7° NA
CD Chest to dash 577 mm 639 mm
CS Steering wheel to chest 276 mm NA
RA Rim to abdomen 193 mm NA
KDL Left knee to dash © 162 mm 170 mm
KDR Right knee to dash 139 mm 178 mm
KDA Outboard knee to dash angle 21° 40°
PA Pelvic angle 20.8° 21.6°
TA Tibial angle 49.5° 50.9°
KK Knee to knee 345 mm 269 mm
ST! Striker to head 692 mm 675 mm
Striker to head angle -71° ~70°
SK! Striker to knee 613 mm 646 mm
Striker to knee angle -8° -8°
SH' Striker to H-point 232 mm 250 mm
Striker to H-point angle -8° -3°
SHY Striker to H-point (Y dir.) 250 mm 246 mm
HS Head to side window 356 mm 303 mm
HD H-point to door 169 mm 147 mm
AD Arm to door 94 mm 105 mm

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

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

Dummy's
Centerline

< TBI
D' Ring

Shoulder Belt
Portion

Lap Belt Portion

| ————— .12-inch Thick
Aluminum Plate

Male Blade

Buckle Assembly
Inboard Retractor
Anchorage Reel
Outboard
Anchorage
Floorpan —/
Driver Passenger
PBU - Top surface of aluminum plate to belt upper edge 310 mm 310 mm
PBI - Top surface of aluminum plate to belt lower edge 332 mm 227 mm
TBI - Dummy centerline to intersection of upper torso
belt and lap belt 84 mm 112 mm
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Figure 10 Camera Positions

/Cnm:rete Pad

Overhead ——1
Steering Column
Motion Targets

Umbilical ;Il‘nw
mhili nad
Cahle \—
Y
Cable
Barrier Suppnrt‘\
13
1
= S e | P Ty ————— =
S | >
12
Monorail
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Barrier

Figure 10 Camera Positions. Cont'd.

Above Load Cell
Assembly

Load Cell
Assembly

——]

le e e | e @ e [m‘ Photographic Target

4-6
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Figure 11 Vehicle Tareet Locations

- k=127 mm
<« @10mm —>
* X E)

e owd e e Lo

&
!e—- 610 mm ‘—'ﬂ\"
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Figure 12 Pre-Test And Post-Test Measurement Points

o N e N e
sirg. cc:lu%l x
X17
A4 N
\To ‘A’ Post
< X1
To edge of door
< X2 {even number for right
side and odd numbers
l—— X21 . X3 for left side)
< X4,5
Length of
Engine Block l«————— X89
7‘—:7 Rear Datum Reference

To trailing edge behind door
«———————— X10,11 ————p {right / lett side)

. %67 »
To leading edge in
X19,20 (right / left side) » E%n;ﬁflgftgide)
To Headliner

Xi8

Rear Datum
Reference

= 4
Ctr. Strg. Column

at center
of rear
bumper

X186 To bottom of
- > ‘A’ post (right / left side)

¢ X12,13 To strg. Column yed

« X14,15 ——»

¥~ To firewall (right / et side)
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Table 14 Impacted Vehicle Measurements
Test number: 980115
Vehicle year/make/model/body style: 1998/Ford/Expedition/multi-purpose passenger vehicle

No.  Type of measurement Pre-test Post-test Difference
X1 Total length of vehicle at centerline 5210 mm 4500 mm 710 mm
X2 Rear surface of vehicle to front of engine block 4322 mm 4000 mm 322 mm
X3  Rear surface of vehicle to firewall 3988 mm 3794 mm 194 mm
X4  Rear surface of vehicle to

upper leading edge of right door ; 3574 mm 3567 mm 7 mm
X5 Rear surface of vehicle to

upper leading edge of left door 3575 mm 3541 mm 34 mm
X6  Rear surface of vehicle to

lower leading edge of right door 3521 mm 3520 mm 1 mm
X7 Rear surface of vehicle to

lower leading edge of left door 3519 mm 3499 mm 20 mm
X8  Rear surface of vehicle to

upper trailing edge of right door 2490 mm 2484 mm 6 mm
X9 Rear surface of vehicle to

upper trailing edge of left door 2495 mm 2456 mm 39 mm
X10 Rear surface of vehicle to

lower trailing edge of right door 2496 mm 2500 mm -4 mm
X1l Rear surface of vehicle to

lower trailing edge of left door 2492 mm 2474 mm 18 mm
X12 Rear surface of vehicle to

bottom of "A" post on right side 3544 mm 3522 mm 22 mm
X13 Rear surface of vehicle to

bottom of "A" post on left side 3543 mm 3498 mm 45 mm
X14 Rear surface of vehicle to firewall - right side 3961 mm 3836 mm 125 mm
X15 Rear surface of vehicle to firewall - left side 3955 mm 3792 mm 163 mm
X16 Rear surface of vehicle to steering wheel center 3111 mm 3139 mm 28 mm
X17 Center of steering column to "A" post 291 mm 239 mm 52 mm
X18 Center of steering column to headliner 484 mm 484 mm 0 mm

X19 Rear surface of vehicle to right side of front bumper 5030 mm 4436 mm 594 mm
X20 Rear surface of vehicle to left side of front bumper 5030 mm 4400 mm 630 mm
X21 Length of engine block 391 mm 391 mm 0 mm
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Figure 13 Vehicle Intrusion Measurements

Static Footwell Deformation

Seat

Seat Track

——

Driver’s Side

O\

=)

Seat

Measurement Pre-Test Post-Test Difference
A 707 mm 630 mm 27 mm
B 525 mm 510 mm 15 mm
C 422 mm 373 mm 49 mm
D 456 mm 456 mm 0 mm

Passenger’s Side

Measurement Pre-Test Post-Test Difference
A 706 mm 660 mm 46 mm
B 537 mm 498 mm 39 mm
C 400 mm 399 mm I mm
D 414 mm 410 mm 4 mm
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Figure 14 Vehicle Intrusion Measurements

Door Opening Width

A
Units (mm) Left Right

Measurement 1 2 3 1 2 3
Pre-Test 1011 mm 1606 mm 1272 mm 1020 mm 1577 mm 1267 mm
Post-Test 977 mm 1566 mm 1333 mm 1000 mm 1566 mm 1300 mm
Difference 34 mm 40 mm -61 mm 20 mm 11 mm -33 mm

Units (mm) A = Wheelbase Left A = Wheelbase Right
Pre-Test 3030 mm 3030 mm
Post-Test 2892 mm 2909 mm
Difference 138 mm 121 mm
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Figure 15 Vehicle Intrusion Measurements

Static Passenger Compartment Intrusion

L —>»
r -::::::§§STJL- ||, _centerline
\- —
\\\\——L M —>f T
\ Y ° >
Measurements
From C-Pillar
Belt Anchorage
Measurement Pre-Test Post-Test Difference
1 472 mm 484 mm -12 mm
J 664 mm 747 mm -83 mm
K (driver’s side) 2975 mm 2901 mm 74 mm
L 2740 mm 2734 mm 6 mm
M (driver’s side) 1785 mm 1751 mm 34 mm
N 1955 mm 1883 mm 72 mm
O 1807 mm 1720 mm 87 mm
Passenger’s side 3010 mm 2926 mm 84 mm
Passenger’s side 1870 mm 1835 mm 35 mm

4-13

980115




Figore 16 Driver Toeboard Measurements

- ;
o — 0
Foot Restf
s —— e —
2-inch
margin
| S —
\1 .
T2—inch
margin
Driver Side
X Z
, Pre-Test 1385 614
1 Post-Test 1391 633
Crush -6 -18
Pre-Test 1885 708
2 Post-Test 1870 856
Crush 15 52
Pre-Test 1830 708
3 Post-Test 1750 802
Crush 80 106
Pre-Test 1385 614
4 Post-Test 1373 521
Crush 12 93
Pre-Test 1625 614
5 Post-Test 1628 572
Crush -3 42
Pre-Test 1764 818
6 Post-Test 1687 812
Crush 77 6
Pre-Test 1800 658
7 Post-Test 1773 587
Crush 27 71
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Figure 17 Passenger Toeboard Measurements

/
2 3
e —®
[ N
A 2-inch
margin
o« ' o
L o
Tzz-inch
margin
Passenger Side
X
Pre-Test 1385 604
Post-Test 1363 555
Crush 22 49|
Pre-Test 1877 741
Post-Test 1697 765
Crush 180 -24
Pre-Test 1906 741
Post-Test 1860 747
Crush 46 -6
Pre-Test 1380 604
Post-Test 1367 582
Crush 13 22
Pre-Test 1648 604
Post-Test 1619 572
Crush 29 32
Pre-Test N/A N/A
Post-Test N/A N/A]
Crush N/A N/A
Pre-Test N/A N/A]
Post-Test N/A N/A]
Crush N/A N/A
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Figure A-1 Pre-Test From View
A-2 980115
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Figure A-4 Post-Test Left Side View
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Figure A-5 Pre-Test Rear View
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Figure A-6 Post-Test Rear View
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Figure A-8 Post-Test Right Side View
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Figure A-10 Post-Test Right Front Three-Quarter View
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Figure A-12 Post-Test Left Rear Three-Quarter View
A-13 980115



Figure A=13 Pre-Test Windshield View
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Figure A-15 Pre-Test Engine Compartment View
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Figure A-16 Post-Test Engine Compartment View
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Figure A-<17 Pre-Test Fuel Filler Cap View
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Figure A-18 Post-Test Fuel Filler Cap View
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Figure A-19 Pre-Test Fuel Filler Neck View
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Figure A-20 Post-Test Fuel Filler Neck View
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Figure A-21 Pre-Test Fue] Tank View
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Figure A-22 Post-Test Fuel Tank View
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Figure A-23 Pre-Test Front Underbody View
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Figure A-24 Past-Test Front Underbody View
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Figure A-25 Pre-Test Rear Underbody View
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Figure A-26 Post-Test Rear Underbody View
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Figure A-27 Pre-Test Steering Column - Exterior View
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Figure A-28 Pre-Test Driver Dummy Position View
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Figure A-29 Post-Test Driver Dummy Position View
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Figure A-30 Pre-Test Passenger Dummy Position View
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Figure A-31 Post-Test Passenger Dummy Position View
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Figure A-32 Pre-Test Driver Dummy and Vehicle Interior - View |
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Figure A-33 Post-Test Driver Dummy and Vehicle Interior - View |
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Figure A-34 Pre-Test Driver Dummy and Vehicle Interior - View 2
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Figure A-35 Post-Test Driver Dummy and Vehicle Interior - View 2
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Figure A-36 Pre-Test Passenger Dummy and Vehicle Intérior - View |
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Figure A-37 Post-Test Passenger Dummy and Vehicle Interior - View |
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Figure A-38 Pre-Test Passenger Dummy and Vehicle Interior - View 2
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Figure A-39 Post-Test Passenger Dummy and Vehicle Interior - View 2
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Figure A-40 Post-Test Driver Dummy Overall View
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Figure A-41 Post-Test Driver Dummy Head Contact - View |
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Figure A-42 Post-Test Driver Dummy Head Contact - View 2
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Figure A-43 Post-Test Driver Dummy Head Contact - View 3
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Figure A-44 Post-Test Driver Dummy Knee Contact - View |
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Figure A-45 Post-Test Driver Dummy Knee Contact - View 2
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Figure A-46 Post-Test Passenger Dummy Overall View
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Figure A-47 Post-Test Passenger Dummy Head Contact - View |
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Figure A-48 Post-Test Passenger Dummy Head Contact - View 2
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Figure A-49 Post-Test Passenger Dummy Head Contact - View 3
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Figure A-50 Post-Test Passenger Dummy Knee Contact - View |
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Figure A-51 Post-Test Passenger Dummy Knee Contact - View 2
A-52 ag0115
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Figure A-52 Pre-Test Vehicle Certification Label View
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Figure A-53 Post-Test Vehicle on Static Rollover Machine View

980115

A-54



SK BB ¥B @ 3 ZB GG-

Big

pac BGZ

‘SW BZ'15C @ D 5B 'RY :9l¥0 Nuid

BBAYT SSET13 "HI ¥3LTIA
[SW) JHIL
Bee BB1 831 et eel BL R 21 Be-

2b-

E11B88

cHIHHNN 1531

Uo8504d IN3W553550 963 AaN BB

NDT19Y313000 SIKY-X 083H ¥IATHD
d31H488 17130 0U07 TYLNOMI DINI NOILIG3dX3 OHO4 BEBT

CIONT D41

TIXO3IH = 13INNBHD

NOI1¥¥373338

(9)

980115

B-2



: TINNUHD

06—

89-

BL-

2%

B3

86

SN BF 91T B 9 Ti #- ‘SW 3L'GB B8 9 6B @7 9160 Av¥3d BT S5¥1J3 HJI :d3lnld T3A03H
(54} 3JHIL
B1¢ p8Z BGE Bee 861 p81 ge1 801 gL ok Bi BZ-
— —
CT1B86 -Y3BUNN 1531 WEHO0dd INJFUS5ISSU HUd #M3N “INT 24l

NDILDPY3TI000 SIXP-A OU3H ¥3IAIYO
4314408 1130 08071 TUINDHY DLINI NOILIO3dX3 (404 BEBBT

NOI1vd313339

(N

98@115

B-3



Bb-

B3-

BE-

BE

R

2B

SW 9F L3 8 9 £8°BE- “SW ¥3°C1T 8 9 ¥3°6 :YLU0 X¥3d PBRT SSUTD THY ¥3LNIA 19Z03H
(5W)  3HIL
Big 2} 14 BEL J a4 861 8531 Bed pol 9L By g1 BZ-
CT11R86 H3BHUNN 1S3l Hod30dd INJWBS53559 ¥U3 A3N “INT Jdd

NDILP¥313000 SIKEU-7 OU3H H3ATHO
d31dyed 1130 O80T TYLINDHA DINT NDOILIO3dX3 OMD4 BBBT

= JANNEHD

NOTL18y37333¢

{3

388115

B-4



SN PB'PZ- ® 9 ¥B' D ‘SH BR ¥B 8 9 L BS :9LU0 A63d

B1g

pac RGC

BeBl SSU1d THI

{5W) 3HIL
Z¢ P61 R el Bo1i

“Y¥3114

13HO3H

pZ-

C11B86

sH3ENNAN 1531

NBYD0dd INFNES3I5SE ¥BD R3N
NOTL1VH33300 INULINS3IY OU3H H3ATH0
¥31ddeg 1130 guD7 TUINOHS DINI NOILIG3dX3 GHO4 BBBI

CINI

Jdl

- TINNYHD

P

¥4

Bk
g
o
o
m
—
m
A0
g

B3
o
=
o

BB

BB

FA

980115

B-5



SN ¢B6'6B 8 N L£ BGG- “SW BZ'GLT 8 N BG B¥¢ :¥Lly0 A¥3d BB SSE12 "HI ¥3LTI4 FTAXAIN < 1INNGHD
[5U)  3NIL

B1g pac BGE Blc BB1 031 el Bo1 BL 424 01 De-

_ Bo-

13404

(zBT X NJ

CT1B86 :¥38NNAN 1531 WBdd0Hd IN3FHSS53IZSY dud A3IN “INI DHd es

30404 HUIHS SIXU-K MIIN ¥3A1H0
JI1dybd 1132 080T TULNDH4 DINT NOTLIO3dX3 0HD4 BEBT

380115

B-6



SN BB'POZ ® N BB 19~ ‘SW B¥ bLI 8@ N £E6 ZLF -9L90 X¥3d

2BBT 550713 "HJ :¥3LinIAd

FPAAMIN + TINNGHD

B9-

Db-

Be-

B

oF

88

[5HY  3NIL
pI1E p8e BGe gil 861 831 Bel 8e1 8L 704 81 RZ-
ET1B86 :HJEHUNN 1531 NU¥20¥d IN3INSS53550 8u3 AN CINT 2l

334804 HUIHS SIxb-A XMI3IN H¥3IATHO
4304yvg 1130 O80T TULINOH4 DINI NOILIC3IdX3 0HO4 8681

33404

(zBT X N3

980115

B-7



SN ¢4 211 8 N &1 ZbE-

“SN BZ L3 ® N ST L¥BT :H1v¥0 MW3d

P@BI SS¥T10 "HI ¥3LNId

FAZAIN - 13NNBHD

po-

By-

(/14

0

B3

(5K} JHIL
it p8Z BGL Bcl 851 B3Il el Be1 0L k4 ei Be-
l(.rlll»nll«!}/}‘\ki"r\l\l\»lcln
112868 :d38NNN 1531 HU¥I0dd IN3IN553550 dbD M3N “ONT 2l

30HD4 WIXY S[XU-Z MIIN Y3ATHCO
4314yeg 17130 GUD7T TWINOYA DINI NOILI03dX3 0404 BBBT

33404

(zB1 X N)

988115

B-8



- TANNUHD

SN Z£ ZBT ® W-N BZ Z1- “S5W +Z2'Z81 8 NN Z1'6 9190 XY¥3d B89 SS¢3 "HI Y3LTIA4 TWKHIN
(5W)  3HIl
Bit p8c pEL Bce BB1 851 gel 801 BL R4 21 BZ-

MJASmm “YIBHNN 1531 NpYd0Yd INJFNS553558 dE3 A3N
SIXY % INDBEY INJWON XMI3N H3ATHD
g314dde8 1730 007 TULNOH4 DLINI NOILIO3dX3 OHD4 BEBI

"INT J4l

pBI-

A

B3-

83

BCl

PB1

3INQY01

(H-NJ)

988115

B-3



SH 98 6L 8 W'N +¥8 ¥C-

pIg

"SW £E'BE B W'N 265 P9 :9Llul Av3id 883 S5973 "HJ -¥3LnIAd

THANIN - TINNGHD

BB1-

Bel-

Ba-

88

BZl

081

(SH)  INIL
p8e BGZ e BB1 RN Bel pot 8L 14 81 Be-
CT1PBE :HIGUNN LS3L NEdD08d INIFNSS53558 HU0 KN "INT 34t

SIXY A LNDBY IN3HON AI3N HIATHO
4314808 1130 0807 TULINOHS DINI NOILIO3dX3 (OHDH BBBI

IN0Y0L

(H-N)

980115

B-1@



+1INNUHD

BZ- V

SN B3 JLT ® NN 45°B1- “SW Z£°9T1 8 KN 19'80C :vYLv0 }v3d B@3 SSET10 HI Y314 THZAIN
[5W)  dHIL
Blg B8C BGC A A BB1 831 @el 281 8L By Bl
><\\\\/
C11PBE -HIANNN 1S3l NEY30dd INJN553558 HBD A3N “INT 24l

SIXU Z LN0BY INJWON AJ3N d3ATHO
ya1dyes 1130 080T 1BLINOYH4 DINI NOILIOddXd

(y04 BBEB1

BBiI-

pci-

B8-

Ingdol

(W-NJ

85

BZl

BBI

9801135

B-11



SW C5 FL ® 9 GZ'Gy- “SW BB'BZI 8 D 9B Z :4¢1b0 Xuad 881 SSYTD "HY :d3LInI4d TOX1S]
(5W)  3JNTE
eIg p8c BGZ Bce B61 e37 BeT Bel BL e 21 Be
C11D86 - HJGNNN 1531 HUYd0dd IN3FH55358Y ¥ud AN “ONI 24l

NOTLOYI13II0 SIXE-K LS3IHD HIATHO
d3TyHbE 1730 0807 TULNOM4 DINI NOILIO3dX3 0HOS 8BBI

* 1TINNUHD

03-

-

TAY

Bc

ek

B3

NOT19¥3IT332¥

(2]

988115

B~12



“ TANNUHD

p3-

Br-

Be-

8c

gy

03

SW BB'BZT 8 5 T6°C- "SW BI'B6 8 9 4B'G :9LlU0 APid @BY SS90 "HJ :¥31I4 |BLYEN
(SH) 3HIL
PIL B8z BGC B2l BB 837 Bel 201 BL By 21 BZ-
CTip86 :d3EHNN 1531 HUHDO0dd INJWSS3550 ¥Bd K3IN “ONT Odl

NOTLEd3713000 SIXY-A L53HD H3ATHO
d3lyyed 17133 08071 TUINOHA DINI NOILIOJddX3 GHMO4 BBBI

NOT16¥37333%

(3

980115

B-13



SN BP'93 8 9 L£ 'ST- 'SW Z6°EZ1 ® 9 99 11 :9iy0 Av3Id

(SW)  3HIL

BIg B8L 1A BeL BE1 831 Bel pei BL o 01 BZ-
. _ . _ ”
. . . . — pp-
. . | | e

| 2
.o . | | .—1 Bz
. . . .
E11B86 :Y¥JBUNN 1S31 NPYD0Ud ININSSISSY HUD M3N “ONT 24l @3

NOTL19Y¥3T3030 SIXU-Z LS3IHD ¥3AIHQ
4314488 17132 0907 TELINOYH4 DINI NOILIO3dX3 0404 8BBT

B81 SSPT13 "HI -d3LTI4 FIZ1S3 :T3INNBHD

NOT194371323¢

(N

98@8115

B-14



S TINNUHD

4

oc

v

B3

eB

BBl

1A

SN ZB'6T- 8 2 80°@ ‘SW ¥b 1L ® 9 19 9% :YLU0 M¥3d @81 SSEYT0 "HI 3114 TOH1SD
(SW)  JHIL
prg BBZ PGZ pee P61 g871 el 4188 oL oF el BC-
i !
1— .
p—
E11B8E :Y3HWNN 1531 NBdd0dd ININSSIZ5Y 48D #3N “ONI Dul

NDTLD¥313020 INBLINS3IY LSIHO HIAINO
d41duby 1130 08071 TWINOYHS DINI NOILIO3dX3 0404 BBBT

NOI183373339

{3

988115

B-15



SN 9E FL 8 WN S¥ £~ ‘SW +¥ 1- @ WK 28R 91yl ¥v3d B8T SSYTI THI :¥3ILTI4 TOXLSD : TINNYHD
(SW)  3ANIL
BIg B8z BCZ 144 g8 1 LR sy LY BL Bh BI BZ-
85-
] E\LI
, . - — 85 5
o
o
=
. g
o
m
: : —85-
=
—]
=
=
. o—{er- 7
. — el
CT1PE6 - ¥3ENAN 1531 NGYO0dd ININSS35S8 YU AN INT w1 oF

NOT1237430 L53HD ¥3ATHO

H3[H4B8 1733 0807 TYINOHA DINI NOILIO3dX3 OHO4 BEBT

988115

B-16



Bie

FIXA3d  1INNUHD

03-

0y-

B~

Bz

k4

8>

SH BB STT @ 9 98 #i~ ‘SW #¥'SF 8 O £¥ £ Y100 Av3d Baal SSW13 "HI :H3LIA
(SH 3NIL
Bec BGZ Bzt 851 es7 BEl Bo1 BL 714 B1 BZ-
CT1RBE :HY3AWNN 1§53t HEYD0Hd IN3INSSISSY ¥UD KN “INI Ddl

NOILUHIT3200 SIXU-X SIAT3d ¥3AINHO
g3ldded 1133 0uDT T9INOHS DINI NOILI03IdX3 O0HDH BBBI

NOI1Bd31323¢

{3

388115

B-17



: TINNUHD

§o-

By-

BZ-

Bc

By

B3

SW BB ¥RT 8 9 S¥ .- ‘SW BS'BS B 9 Z1 ¢} 9190 Av3d BABT SSUTTD "H] ¥3LTI4 TIAATd
(5W) JUNIL
it p8e PEZ Bee 8b1 851 Bgl gel BL 2v Bi TAS
{
C11B86 - HIBUNN 1S3l HBYI0Hd INJNSS3558 U3 AN “IND Ddi

NDIL9HI13300 S1XU-4 SIAT3d ¥3A1H0
d31HYPE 7730 0607 TEINOHS DINI NDILIO3dX3 OHOS BBRT

NOTL1BY313330

)]

988115

B-18



SN ¥¥ L¥1 8 9 6B G- "SW

P2 PGS B 3 9¥ IL :9LU0 AP3Id

BEBT 550710 HO Y¥3LTI4.

T3ZA3d : TINNGHD

By-

0c-

Be

BF

B3

BB

(5d)  3JNIL
pIe B8C BCe pet BB1 po1 gel pet BL Bk a1 BZ-
e
CT1886 438WUNN 1531 NUY0Hd LINJNS53550 dP3 RaN "IONT Jdl

NOTLbMd13330 SIXU-Z SIA13d ¥3AlHA
d318YPE 1130 Qu01 TUINDH4 DINI NOILIO3dX3 04O BEBIT

NOTLIvd31330¢

(3]

988115

E-13



SH ZB6T- ® 9 11°@ ‘SW #Z ¥5 8 9 BS Z4 :YIY0 X93d BT SSY1D "HI :¥ILTI4  TIMAId : TINNUHD
[5W)  3IWIL
BIg p8Z BCZ pZZ BBT 831 Bsl ge1 oL BY p1 pZ-
2
Il
i ._

: — oz

: —! oy
g
o
. : Ie]
=
m
r
A
n
. ’ ‘ . JR— gw M
o
P
‘ o

— eB

co : —! BRI

17886 :Y¥3ANAN 1531 NB¥D0dd ININS553556 YD AN NI a1 2!

NOT1UH3T333¢ INULTINS3Y STATId ¥3AIHO
4314488 113D 0U0T TUINOHS DINI NOILIQ3dX3 OHO4 BEB}

B-29



SN BB ¥5 8 N L9'8BEG- ‘SW #3°9% 8 N BE GB9 :9L60 Ab3d BB S5913 "HID :¥3LIIA T4W4T - TINNUHD
(5W) NIl
pIe B8¢ BGL Bee BB 831 Bel go1 BL B¥ eI BC-
epi-
. . . - — PB-
. . . . . . . . . I@mwl.
-
. (o]
x
-
. B m
: S o —{ey- =
. . >
=
. ]
tl.leWl
l>
- e
ET1B86 - Y3BUNN 1531 NDd30dd INJNSS53558 ¥PI AN “ONI 3dl bz

J0HD3 HNNZ4 1437 ¥3A[H0O
4314498 171323 QU071 TYINOHA DINI NDILIO3dX3 0HOJ 8BBI

988115

B-21



“ TINNWUHD

BRI~

BB~

Br-

A

YA

SW 9E°BG 8 N G¥ #ELE~ ‘SH ¥B Sk @ N BE £BL :YL1U0 X63d BB3 SSYT03 THI ¥3LnIA T4W4H
(5W)  3HIL
RIg B8z BGL A4 BBT 831 gel Be1 8L 14 21 BZ-
—
L1186 :¥38HNNN 1531 WB¥I0dd INJNSSISSE YD A3N “INI DMl

30404 dNK34 LHIIY ¥3A1YHU
4304498 17133 0807 TWLNOY4 DINI NOILIO3dX3 0HO4 BBBI

33404

(zBT X NI

988115

B-22



SW 2L ¥B 8 9 B6°9S- “SW ZT1'B¥Z 8 D LT B} -¥lbD M¥3d PBRY SSYID THO :¥3LTIA TYXO3IH - TINNYHD
(BW)  INIL
B1g BBL 4 Bze BB 851 Bel 8e1 8L 4 81 BZ-
Bb-
. . — Sml
- — SWI
e
o
94
m
-
m
A
peg
- 8 —
=
=z
. . . m
. . . . . . . . . . —1 BE
— 89
0k

C171B86 Y3gUNN 1531 NBYo0dd LIN3INS5S53550 HUD MIN “INI J¥1
INDONNO3FY - NDILBY¥3ITIIO0 SIKU-KX QU3H d3ATYD
43Iddyd 171343 QU011 1YLNCH4 DINL NOILIUJdXd 0OHO4 8661

988115

B-23



SN CTT'GLT 8 9 Z¥ #- ‘SW Z£'8B B 9 T+ BT :YLY0 A¥3d pRRT SS5YT13 THI -¥3LnId THAOIH
(5W)  3HIL
BIE pac PGE YA 861 B3] Bel pet BL 04 81 Re
e f!?///l(i\}\(\ﬂ5>;F
C11B86 :H3dNNN 1S3l NodD0dd INJINS53550 €D K3N “INT D4l

INUONNO3Y - NDILBY3IT3OI8 SIXU-A GU3H H3AINO
H3[Hy¥ed 17130 0807 TULINDH4 DINI NDILIO3dX3 OMOJ 8667

: TANNGHD

B6-

B9~

BE-
I
[gp]
"4
m
—
m
-0
g

B -4
o
=z
o

et

83

pb

988115

B-24



SW 9£'L3 8 9 B8'BE- ‘SW ZF' LTl 8 D BG 6 :9LWO MNy3d BORT SSYI3 THI -¥3lTId 12038 TINNGHD
(5WY JHIL
gre }iT4 BGC Bee BB 031 Bel 8B BL o Bl Be-
* Bb-
. : —1 B3-
. . - . . J— Sml
pog
[ond
ld
m
L
A
}l‘)‘l‘l\'\}j\f D
n S —_
. . o
: — 8¢
—1 85
511886 :Y38UAN 1541 HoYO0Hd ININS53550 dBD A3N “ONI D4l 05

LINBONNO3Y - NDIIPNIT000 SIKe-Z O03H HIATHO
H3Tyyus 77733 0807 MYLNOH4 DINI NDILIO3dX3 OHO4 8BBT

980811

B-25



SW B3 BI- 8 9 BB°D ‘SN ZL FB 8 9 £LBS :9l60 Myid PORBT SSYTD HD (MILTI4 THHOIH : TINNGHD
(SM) 3WIL
B1s p8Z pGZ pZZ PBI p31 Bl L) oL Bk 21 pZ-
v P
— o2
. — oy
o
lep)
[
m
—
m
z
I
— 83 =
o
. =
} ‘ o
. . “ pu— Ew
pLT

11286 -H38HNN LS3L LWEdd0dd INJHS535508 4B3 43N CIND Yl
INGONNO3Y - NDILPY3300V INVLINS3Y UV3H ¥3AIH0
H3[HYBE 1133 0U071 TUINOYHS DINI NDILI03dX3 OH0J BBBI

988115

B-26



+ TINNEHD

B3-

gy-

Bc-

Be

4

89

SW ZC' 1L 8 9 ¥@ Gy~ ‘SW 96'BLT 8 O GB'L :0lu0 Mb3d BB S5Y13 "HO :¥3LTIA TUX1S3
(5HY  3NIL
1t B8c BEZ A A 261 B31 et 8ot BL BF o1 BZ-
11886 - Y¥3EBUNN 1531 Hodd0dd IN3NSS3SSY ¥82 M3AN “ONT 24l

INDONNO3Y - NDILW¥3T3II9 SIXU-X 153HD H3AIdHD
¥31d4v8 17133 0uD7T TULINOHA DINI NOILIO3dX3 OHOJ BEEBI

NOI1vy371333%

(3)

389115

B-27



< TANNUHD

83-

B¥-

FA

2

B3

SH 95°ZZF 8 9 #L°Z2- 'SW B31°B9 B 9 G£'C :¥L¥0 M¥3id 881 SSUID "HJ :H3LTIA THALSD
(50} 3JNIL
RIg B8Z pGe el BET B37 el 6ar DL (R4 a1 pZ-
e T
CI1BB6 -H3GHNN LS3L RPdD0dd IN3HBSI58Y ¥U3 AN "ONI Ol

INVONNO3Y - NDILU¥313008 SIXU-A LSIHD Y¥3IATHO
4314498 1140 4007 T8INDYY DINI NDILIO3dKZ 0HOA 8BB1

NOI18d374339

(N

988115

B-28



SW BR 98 & 3 GG'GI-

BIg

5524

‘Sl Z6 ETZT 8 3 GL BT

BGE

L

BE1

:g190 AY3d

(5W)
B9l

INIL
el

8o

@81 SSUTI

8L

"H3

ok

431114

THZLSD :TINNUHD

pZ-

Bo-

NOT19d3T73279

(3)

CT1P8B - ¥3IGHNN L5831

INGONNO3Y -

WBY308d IN3JNES53550 HUd AN
NOTLBY3T3039 SIXU-Z 1S3HD d3A1dO
4314488 77132 0907 T8LINOHd DINI NDILIO3dX3 OHD4 BBBI

an
“ONI 2Hl 7f

988115

B-23



SW B2 BZ- 8 3 12°@ "SN 9L 14 8 O v¥ 3% 9100 M¥3d BBI 559713 "HI :d3i714

BIE

p8c BGZ

[5H}  3NIL
Bel 261 831 as1 281 BL k4 81

THHLSD - TINNBHD

BZ-

i

7]

-—1 881

C11BE6

PHIEHNN 1531

NBYO0dd INJN553556 d83 KN
INUONNO3Y - NOILO¥3T3200 INBLINS3Y LS3HD HIAINO
4314888 17130 0907 TIUINOH4 DINI NOILIO3dXd 0HO4 BBBT

“ONI

1 Bzl

NOT19¥31333¢

(31}

380115

B-38



SH BF BFI 8 W'N BB +E-

"SW Z6 TG B W N £4°STF :ULlb0 Ab3d

pe9 55873 "HJ :¥dLTI4

PWXTBL : TINNWHD

9~

ke-

cl-

A

¥e

3t

(SH) 3JUIL
pIg b8C 1S4 Bee 86T 831 Bel Be1 oL 504 21 BZ-
/{‘\
CTIRE6 H¥JBNNN L1531 HUYd0¥d IN3INBS3550 ¥BD M3N “INI 24l

SIXY X LNDBY LIN3HNON VIBLIL H¥3ddR 1337 H3IATHO
¥3ilddgd 17133 aB0T TULNOY¥d DINI NOILIO3dX3 OHO4 86B1

Ingy¥ol

(1BT X W-N)

980115

B-31



- TINNBHD

9g-

ve-

ci-

A

¥l

9¢

SH 26" TBZ ® W'N G9'ZZ- 'SW ¥9'BS B W'N LE G :¥LY0 My3d @9 SSETD "HI 43114 TWATIBL
(SW}  3JWIL
B1¢ paz BCZ pZe BET B81 gel go1 DL 14 BT Be-
\>
C11P86 :H3IBUNN 1531 NBdd0dd ININSS358Y HUD A3N "INI JMl

SIXYU & LNDBU INJWOW GIHIL ¥3ddN 1437 ¥3ATYHO

d314yp8 773D 080T TYLINDHS DINI NDILIO3dX3 0404 BBBI

noyol

(BT X W-N)

988115

B-32



- TANNGHD

9k~

A

cr-

¢l

¥e

SW BB 95 8 W'N IB Gb- ‘SN ZL #C 8 W'N £E 6Z :YLV0 Mv3d B89 SSHT0 HD :¥ILII4 TWXYEL
(543 WL
CIEN B8C BCZ BZZ BBl p9] Bsl 001 oL By o1 pZ-
B Sae—— T
C112856 Y38WNAN L53L ND¥D0Y¥d ININ5§3558 4Yd RN "ONT 09l

SIXY X LNDBY IN3IWDW PIBIL ¥3ddN LHO[Y H3IAIHO
d3Iy¥y¥v8 1133 0807 TUINOHA DINI NOILIG3dX3 0404 BEBT

JNUY0L

(187 X W-N)

988115

B-33



* TINNUHD

9E-

vi-

¢h-

A

¥C

3¢

SW ¥#Z ¥5 @ W'N 67719~ ‘SW BB Sk @ W-N 8B S8 :Bl¥0 »93d BBY SSPTD "HI - ¥3LTIA4 TWAYBL
. [5H)  3NIL
BIg B8z BEL TAA Bb1 851 gel gol 2L D 81 BZ-
/{\‘/2
— /\.\/\\
CT1BBE :HIBUNN L1S3L HoHa0dd ININSSISEY ¥BO AN “INT ol

SIXP A INDEY INJWOW BIEIL H¥3ddN IHIIM YIATIHO
HA¥dpg 17130 Q07 TBINOYM4 DINI NOIL103dX3 004 BBBI

noyct

{1BT X W-NJ

988115

B-34



- TANNUHD

9k-

4%

-

33404

(81 X N)

Z1

¥e

3t

SW ¥3°C¢C 8 N ZC Z#B- ‘SW ZZ B¥I 8 N 871°BBT :¥lyd My3d BB S59713 "HO ¥3LNIA T4XING
(SHY  3NIL
B1g BBZ BGZ A 867 851 Bei gol BL By 01 BC-
C11B86 :H3BUNN L1531 NB¥O0dd 1INJINSSISSY ¥Bd K3IN “ONT 3ML

40404 SIXG-X YIBIL H3MDT 1437 ¥3IATHO
4315468 17130 0807 TEINOY4 DINI NOILIO3dX3 OHOA4 BBEI

982115

B-35



< 1INNBHD

3E-

re-

ci-

A

144

9k

SN ¥% LG 8 N GZ ZZL¥- “SH BZ LGT B N 6% 41T Y100 Nu3d #B9 SSPT3 THI < HILTI4 T4Z7INB
(5W)  3JNIL
B1g R8¢ 84 BZe BET 857 Bel 281 BL k4 el Be-
T el S, A WA SSW
R e PV PV Vs o ATV
CT1BBE :H3IBUNN 1531 WBY30dd IN3JNSSISSE ¥ed RN "INI J4l

33404 SIKG-Z VIHIL ¥3H0T L1437 ¥3ATH0
H31HyeE 113D 0807 TULINDH DINI NOILIO3dX3 OMO4 BBBI

33404

(zBT X N)

988115

B-36



SW 94 64 & W'N BB 'GI- ‘SN ZF 15 ® W-N BL'GIT -H1B0 Xu3d @gS SSYT1Y "HJ -¥3LId TWATINY : TINNUHD
{SWY 3ANTL
plg B8z BGC YA P61 831 Bet Boi BL OF B1 BZ-
9F-
. . — ¥z

. . . . . . . . — 71~ =
o
o
. )
c
m
=
) 3¢
. . B m
— C} =

: e I 44

C11p88 -H3IENNN LS831 NEdd0dd INIWSS3ESE ¥YD AN "INT 24l St

SIXE A 1N0DAY LN3WOW GIHIL 4307 1437 ¥3ATHO0
d3ldyus 1130 4807 TPLINOMA DINI NOILIO3dX3 GHO4 BEBI

88811

B-37



TAXUNE : 1INNYHD

9f-

ve-

AN

A

ve

9t

SW 9GO B N 4L BLTT- ‘SN BB Z37 B N +1 18 :¥Lb0 A¥3d pg9 SSUTJ THI :d3LTI4
(SN} 3NIL
BIg p8¢ BEL BCl pB1 BET ggi gel BL 2¥ B Be-
C11p86 - H38UNN L1531 Npyd0Yd INJINSS38SP dud AN “OND DMl

30404 SIXY-X BIBIL H3A0T LHIIH H3AIHD
HI1HYPE 17130 0807 TYLINOHS DINI NOILIG3dX3 GH0A

B6B1

32404

(zBT X N)

3811135

B-38



: TINNBHD

9g-

bZ-

A
-
o
el
o
m

D =
>
=
N

A

ve

3t

SH PB'C3 8 N 96 BBGZ- ‘SW 9L G3T B N G¥ €8 :yYLlb0 Ay3d pe9 55973 "HJI -Y¥3Llnld T4ZuN¥
(5W)  3HIL
BIg pac BEC IAA 861 831 Bel Be1 BL oy Bl Be-
s
ey
11886 :H3IBNNN 1541 NPYdD0dd INJWS53550 HBD MAN CONT 24l

3JoH04 SIXU-Z BIAIL H3IA0T LHITY H3IATHO
4314488 17133 Qo071 TYULINDY DINI NOILIO3dX3 0404 8BB1

3808115

B-338



- TINNBHD

JE-

yz-

-

Al

Ve

3t

SN 8999 ® W'N ¥4 BB1- “S5W Z/'BG B W N BZ'SS :¥1¥0 My3id B3 SSY10 THI - H¥3LTIA THAYUNY
(5W}  3HIL
BIg pgc BGZ FAA BBT 851 BEl ael BL B¥ 21 BZ-
G11B86 H3IBNNN 1531 Nudo0dd IN3HUSS3I55Y ¥b3 3N “INT Ol

SIKY A LNDEY INJWOW BIAIL ¥3R07T LHOIH H3AIHO
HITHHEA 17133 QY07 IPLINOHS DINI NDILIOSdK3 0404 BBBT

IN0A0L

(1B X H-N)

888115

B-40



SW B3'G5 8 9 ¥B 66~ ‘SW Z1'LL B 9 GBZI 9Lyl A¥3Id BEBT SSE13 "H] H¥3LTIA FIXTL4 - TINNUHD
(SW)  JUIL
gig B8 BGe A BB1 851 gel1 881 gL 14 B1 BZ-

_ _ A

. B . . . . . . J— Gml

. . . . . P— @W|
T
o
(]
m
~
. . . . m
L
D
: : : —op- =
o
. =
o

- — e - O i SN @
N . . . B — B
CT1B86 :H3BWNN L531 NPHO0dd INIHB53558 dGd HaN “INI Ddl 03

NOT1PH313009 SIXU-X L1004 L1437 ¥3IAlHO
#3144P8 17130 007 TWINOH4 DINI NOILIG3dX3 OHO4 BBBI

888115

B-41



SN ¥3°¥5 8 9 L2 9%~ “SW ¥9°34 8 9 B 1f :0LlU0 N¥3d BBBT SSWTIQ "HI -¥ILII4 FHZL4  TINNGHD
{54} 3WIL
pie P8Z BCC Bze PB1 fo1 asl BeT BL 14 p1 YA
B6-
. . . v — @WI
. - — BE-
g
o2
. . o3
m
L
m
D
Pt . |.II..I..11...._.l.-\.f.rfff|!l e D w
o
=
‘ o
: — o
o0 — B3
GTIRBE - YJBHNN 1S31L HPH30yd IN3IHSS3I5SE HUD M3N “INI OHl @5

133H 10 NDILBY3T3200 SIKW-Z 1004 1437 434180
d3[¥HU8 173D 0807 TULINOM4 DINI NOILIOQ3dX3 OH0J 8BBT

988115

B-42



T1Z7114 - TINNBHD

05-

98-

pE-

Bt

B3

BB

SH ZE ¥F 8 9 £B°49- ‘SW BZ 4P B 9 157 ZL :H1Y0 M¥3d BBBT SSUT1J "HI :¥3LTI4
{SW)  3JHIL
pIe B8z BCZ e BBT a7 ag1 go1 L /R4 Bl BZ-
r—— A PR e SO I Pay b Jull Ao
o - {éz\t\//.%\ S
CTIB86 - H3IANNN LS3L NByd0dd LINJWSS53I550 ¥UD A3N "INT OHl

JO0L LY NDILBY¥313008 SIKU-Z 1004 1437 d3IAIH0
d3184¥PE 171303 0907 TYINOHS DINI NOILIU4dX3 0OHO4 BEBT

NOT19437933¢

(I

988115

E-43



SW ZL°BS 8 9 GE 921~ 'SW BB 8BS 8 D Sb B5 :¥lyl MU3d BBy SS58713 H3 -¥3LiId T3XH1d - T3INNUHD
(5H)  JUIL
B1g B8z BEL Bel 851 851 g 801 BL k4 BT BZ-
_ _ BZ1-
N N .llll@Wl
. . . . - . .l@@l
g
™
. o
m
~
. m
)
g
— pg- =
[en]
. . . =
o
0 8 e — permmmdia L, I\r‘__.fj L\..rm__« A 7] it
é
\ : — 8
93

CT1R86 :Y3EWNNN 1S3l

NoY¥O0dd IN3IW553558 dBD K3N “ONT 24l
NDILPY313300 5IXU-X 1004 LHOIY d3AIYD
d3[dybd 17133 08071 TULINDHS DINI NOILIO3dk3 (HO4 BEBI

980115

B-44



FHZHL4  TINNUHD

B9-

BE-

Be

85

Bb

Bzl

SW 9T ¥3 8 9 BG Bb- ‘SW ¥9°¥G B 9 9L 901 9190 MY3d BAAT SSUN3 "HI ¥3LTId
[8H)  FIL
BIg p8e DEL Bel BB1 831 gt 8ol Bl oy B1 pZ-
. . . | . .
e ettt .\ |
S 1
CT1R8E :HIBUNN 1S3l Hudo0dd INJHNE53550 dUD A3N “ONT 24l

733H LY NOTLOHITIDIV SIKU-Z 1004 LHIDIH H3IATHO
d304d88 17133 QU071 TUINOHS DINI NOILIU3IdX3 0404 8EBI

NOI1vd37333¢

(N

]

98911

B-435



SW B¥' ¢3 8 9 36 961~ ‘SW ¥9°¥G 8 I BB ¥BZ :ULle0 AY3d BABT SSWTID H) ¥3LTI4 P1ZH¥1d - TINNUHD
(SW}  dWIL
B1g R8Z BGZ pze Pb1 831 BeT pai B 14 el BZ-

&Cl-

. —1 851~

. . f . p— mhl
D
o
o
m
~
m
3 X
A . BV O DR I P " [T ) Wv_
Y V'l .<|._.‘.-. 15’\( ¥ v (=1
o
. . =
o

— §L
' — 861
CT1BE6 :H3ENNN 1531 NBYd0dd INJN553550 ¥Uo ASN “ONI DHl cee

301 1§ NOIL1EH3T3000 SIXKE-Z 1004 LHOIH H3ATHG
4314408 1130 00071 TULNOHY DINI NOILIO3IdX3 OHO4 8BB1

388115

B-46



: TINNUHD

BB~

83-

BE-

Bt

83

8B

SW 9 'EB B 9 +§ $G- ‘SW BI'B¥C 8 D 8Z FT :91¥0 AY3d BABT SSEI0 "HIY :¥317I4 Z3X03H
(54} 3NIL
RN B8¢ BGZ (\JAA P61 B31 Bel BBl BL o Bl Be-
11886 :H3IEGHNN 1531 NByd0yd INIUESIBSE ¥BD ASN “ONI 2l

NOT1PH3T3DI¢ S5IKP-K (B3H H3ION3ISSUd
4314488 1130 U071 TEINDYHS DINI NOILIO3dX3 0HOS

8651

NOT19d31433%

(3]

98B115

B-47



“ TANNWHD

PB-

B8-

BE-

NOI19vy3T13339

(32

Bt

Bs

8B

SW $¥3°BL 8 9 £1°Z1- 'SH ¥R LLZ 8 9 BB + :91l¥0 ¥¥3d pBRT 559770 "HY 43114 Z9A03H
(SHY  JNIL
pIe B8Z PCZ BZe BET o7 gel o7 pL k4 ert BZ-
S PR S, \Ik??
N _ o yend L
CT1BB6 :H3IGUNN 1531 Noy30dd IN3NSG3SSE HUD A3IN "INI Jdi

NOIL1Pd313209 S5IKP-A GU3H H3INISSUd
4314898 1130 CUD1 TULINOHY DINI NDILIC3IdX3 (HOJ 8651

988115

B-48



pre

+ TINNGHD

p5-

09-

pE-
D
o
o)
m
™
m
Y
n

? -
=
=
o

BE

B3

PE

SW ¥9°0L 8 3 BB ¥F- ‘SW ¥Z'BET ® D ¥ETL :PLIVO AY3d BBOT SSYT10 "HJI :¥3L1I4 Z3Z03H
(5W)  3WIL
B8c BGZ Bee B51 B3] BET 0ol BL k4 pI1 pC-
CT1P86 :Y3IBNNN LS3L WodD0Hd IN3FUSS3558 HUD MAN “ONI D41

NOI1b4373000 5IXU-Z QU3H H30N3SSUd
HITH¥UA 173D QY07 TULINOHd DINI NOILIO3dx3 0HO4 BEBI

988115

B-489



Big

“TANNGHD

P

Be

/A4

B3

88

2Bl

Bel

SW 25°BT- 8 9 218 ‘SW SF ' §B @ 9 14 BS :91¥0 M¥id RABT SSYT1D "HI ¥3ILTIA4 Z3403H
(3W) 3NIL
B8¢ BGZ BZe BBT B3l Bel Bel 8L v B1 De-
1186 :HIAUNN 1531 zﬁmuomm INJN5535SY ¥B3 AN “INT J4L

NDILIP¥I13930 INULING3Y Ov3H H3IN3550d
4314488 173D 0801 TEINDHS DINI NOILIO3dX3 (OHD4 86B1

NOI18y3713330

(3

988115

B-5@



SH ¥3°C¥ ® N £C BEI- "SW 9629 8 N LZ BIE :9lbl X¥3d gBBy 559713 "HJ -ddllld C4AKAIN - TINNGHD
(5H) dWTL
pIg p8e BCC bee BET 231 el 8ol BL 714 Bt Re-
e3-
. . . . . . . . . . . . bt D~
.o : — 8Z-
-n
. . . . . =
A
o
. m
. >
©
. . . . %)
. . . . . . . B — Bz
—1 BF
23

Cl1p86

“HABNNN 1531

WBd304d LININS553558 493 AN
JOH04 HUIHS SIXKU-X MO3IN ¥ION3ISSPd
d30¥y¥u8 1130 0b071 TWINOHY DINI NOILIOG3dXd 0404

“INT Jyl

8661

988115

B-35t



CAMIN : TINNBHD

BZ-

SN 95 9BT ® N GZ BT~ "SW BB 93 & N 85 E£91 :yl80 NyY3d B8g1 SS¢10 HI :¥3LTI4
(SH)  3UIL
BIg pac /JSYA 0517 pel 291 BL ov 81
e S, G
e N
11886 :H3BWNN 1531 Nodd0dd IN3WS53I5SY HUd A3N “IND 2l

32404 "U3HS SIKU-A MO3IN ¥3IONISSBd
4314498 1133 0807 TBLINOHd DINI NOILIO3dX3 0404 8BB}

93-

Bb-

BZ-

BC

B

b

3304

(zBT X N)

988115

B-32



SW ¥Z ¥BZ 8 N GB @fv~ ‘SN BB 83 ® N G9'B63GT :¥lv0 Hvid PRRT 55Y7D CHI ¥3L1I4 C4ZN3N : TINNEHD
[5W)  INIL

BIE 88¢ REC Bl BB 851 Bel ge1 pL By o1 A

_ ﬁ B9~

33404

(zBT X N)

-1 BL

CT1B86 :YIFBUNN 1531 Hod30dd IN3NS5S3558 HUd M3IN "ONT Odl 03

J0HD4 WIKY SIxU-Z AJIN 43ONISSUd
H318YP8 1730 08071 TYLNOY4 DINI NOILIO3dX3 OMD4 BEBBI

980115

B-33



SW 95°9L @ W'N £B'ZF- 'SWH BZ'S3 @ W N ZB°GT :¢¥1b0 Xuid 289 SSYT13 "HY ¥3ILTIA CWXAIN + TINNGHD
(SW) 3HIL
RIg pgc BGZ pee PBT 51 Bel gt Pl B D1 Be-

. M . . . . . . . . . A . . . . . . . . . . . . . . R N Fa— SNHI

. - . —1 B3-
. —
o
=
. . m
S NN\ AN ? ™
N T~ //L\\\ .
B . . =
=

. — 9
e, P71
CTIPBE :HIGUNN 1831 HPYd08d INIHSS3ISSY HEUD M3N “INT 241 o1

5IxU X 1N0BY LNIWOW A33N ¥3INISSHd
HITHHBE 17133 00T TYLINDH4 DINI NOILIC3dX3 0HD4 BBBI

980115

B-34



Big

: TINNGHI

eBi-

A

B3-

83

BZl

BB1

SW ¢G5 LBZ ® H-N £6°¢8- ‘5W BZ'GL1 @ W-N ££°6Z :9Ll¥0 »y¥3d 209 5S¥703 "HJ 431714 ZHANIN
(54 3INIL
P8¢ BGC bce 861 RS Bel 8o1 DL )4 BT BC-
\l‘\./
ET1P86 -H3IBUNN 1631 NPyI0dd ININS53550 ¥93 #IN “ONT 24d

SIXE A LNOBY LINIWON XI3N HIINISSUd
431¥ye8 173D 08077 TYLNOMd DINI NOILI(OddX3 0d04 BEBY

Inoyot

{H-N)

988115

B-35



SH €1 LBZ ® N-N ¥4 G-

p1g

) 7A BGC

‘SN BB'BB ® W'N BL BT :p1u0 ¥¥3d BBY SSYUTD "HIY :¥3LNIA

(5H)  JNIL
Bee BB1 B51 Bel 201 0L k4 el

CWIMIN

BE-

2Bi-

— BZI-

-— 8Ll

BB1

E116886

“H3BUNN 1531

NBYI0Yd LIN3HSS3I5SY HUD AN
SIXY Z LNOBY LNIWON HI3IN HIONISSUd
d31H468 77132 QU077 TULINOH4 DINI NOILIO3AdX3 OHO4 BBST

“INI

a4l

“TINNEGHD

3NBy0L

(W-N]

3988115

B-36



SW +P 13 8 9 BB Z¥- ‘SW BZ BBI ® J B9 Z :Hig0 M¥3d BBT SS¥T0 "HI 43114 ZIX18] - TINNUHD
[SH} 3JNIL

ple pac PGz YA PET 991 pel gol B 2 4} % FAS

_ | | 0%

NOT119d373330

(3

C77086 - UI8NAN 1531 NG00 ININS53550 U0 AaN INT ol ¢

NOTLPYIT3238 SIKU-X 1S3HD H3IN3IS58d
H3l1¥4P8 77130 0607 TBINOMY DINI NDOILIO3dXK3 (HO4 BBBT

980115

B-37



: TINNUHD

B9~

B

BZ-
g
o
[
m
—
m
-0
g

B —
=)
=z
o

J4

oY

83

SN 9186 8 9 8C 4- “SW BB'RET B 9 £4°F :¥lg0 »¥id EBT 55970 "H3 :¥3L71d Z3AL1S5]
(SW)  3JWIL
B1g 514 BCL BZL BB1 837 8e1 e8] 0L 14 91 RZ-
—
C1IBEB - HIBUNN 1531 WE¥O0¥d IN3NSS53550 dBD MAN “INT J¥l

NOIL1U¥3T3030 SIXU-A LSIHT H3IONIS5Ed
d314Y88 1132 0807 TYLNOHS DINI NOILIG3dX3 OHOA BBBIT

988115

B-38



SW 97T'B5 ® 9 6357~ ‘SW ¥3'BST 8 D ZB'6 :YlW0 XN¥3d BBT 559710 "HI -¥3l1id ¢37153 :T3NNBHD

(SWy  3NIL
B1g p8c BGC Bee BB1 891 get 001 BL Br Bl Be-
~ 7 B3-

C11B86 -H3IBUAN 1531 HoHI0Hd INIWS5S3I550 #Ud A3N “INT JdlL 63

NOTLEHIN303Y SIXY-Z 153HD HIONIS5Hd
d43Tdyb8 1135 080T TYLNOYH4 DINI NDILIO3dXd 0HOHA BEBT

NOT1¥d31330¥%

3]

988115

B-39



< 1INNYH2

8

ac

er

B3

NOI19431337%

(3

0B

8ol

821

SW @B°@Z~ 8 9 8B°@ ‘SN Z1°183 8 9 bB b+ :¢1Y0 M3 BBT SSYTID HJ 31714 ZO418D
(SWY  3JHIL
gie B8Z BGL 8ee 861 p31 gt go1 8L gy o1 BZ-
E11B86 :H3IENNAN 1531 NBd004dd ININSSISSY ¥UD MIN "ONI Ddl

NOTLBH313D29 INBLITINS3Y 1S3IHD HIONISSUd
4374488 7730 0807 TULNOYd DINI NOILIG3dX3 0HO4 86B1

988115

B-G@



SH BZ'GL 8 WW BL LS~ “SW B¥' Bl1- @ WW 7B @ :¥L1Y0 AY3d

BBT SSUTD "HI ¥3LTI4

ZOXLSI : TINNUHD

Be-

(SH)  3NIL
pIg 2 TA 21N I AA gB1 8871 eri 201 BL Bk 21
CT1BE6 :HJBWNN LS31 Nodd0Hd INJNSS3ISSU HUD M3aN “INI Dl

NO110371430 L53HD H43INIS50d
d31dyed 1740 0001 TYLNOYS DINI NOILIO3IdX3

0d04 8BBI

8b-

BL-

BC-

BE-

1~

o1

BE

INIWIIPT4SIA

{HW)

9808115

B-61



ZIXA3d - TINNUHD

05~

Ob-~

BZ-

oc

Bk

05

SH BB B3 ® 9 ZZ LG- ‘SW BB'BELT 8 D ¥0°G :¥iy0 A¥3d PBBI S5SYID HI -¥3LNId
{5H)Y  3HIL
Big LA REL BZe 267 Ba1 Bel 2ot DL DF Bl BZ-
e
CIIPBE - HJEBNNN 1S3l WP¥d0dd IN3INSSISSY HUD AN CONT Jdl

NDILUH3T3DI% S5IKU-X 5IAT3d ¥3INIS5Ud
4314488 1732 0B07 TULINOHd DINI NOILIO3dX3 Q803 B6BT

NOTI1ed31333¢

(3

98e115

B-62



SN BB'B3 @ 3 9% 11-

BIg p8Z

"SW ¥3°PB B 9 BB 6 -YLIBO AY3Id
{50}
831

BBl S5¢70 "HI ¥3lnid €IAAId : TINNGHD

JHIL

BGC 8Ze BE1 gLl 0e1 BL oy a1 BC-

88-

8-

Be-

NOI194373]3¢

(3]

CTTBBE :Y3IBUNN LS

£ G004 IN3WN553I556 46T AIN 83

NOTLUH3T3000 SIXKE-A 5IAI3d ¥3IONISSYd
d431¥¥e8 113D 0U07T TULINOH4 DINI NOILIO3dX3 OHO4 BBBT

CIONT Jdl

988115

B-63



€JZA3d : TINNBHD

99-

Py-

BZ-

2c

B

83

SH BB B¥ 8 9 95 ¥- ‘SW ZF'911 B 9 4B 11 :4Yi¥0 wy3d BR@T SSYID HD - ¥3LII4
(SW)  3INTL
BIg P8z pcz YA 851 91 pel LY DL Pk Bl pZ-
———— PN
CT1P86 :Y3GWNN 1531 NBY908d ININSSI55Y ¥6D AN "ONT DMl

NOT1UH3T4300 SIXB-Z 51A73d H¥3INIASSHd
4318408 17130 0B07 TYLINOHA DINI NOILIO3JX3 OHO4 86B1T

NOIL®Y3T3IT8

(N

988115

B-64



< TINNUH]

9

4

v

03

8B

gl

A

SW BR'BZ- 8 9 LB @ ‘SW ¥C B3 8 9 F¥ LG :BLIWO MNE3d Bea1 55913 "HI ¥3LTIA £IHA3d
(5H)  3JNIL
pig BBC BEZ BZe 8b1 851 Bel gai BL k4 81 Be-
e aat R
C11p86 :Y3GUNN 1531 Nod20dd IN3IHS553550 dBd R3IN “INT D4l

NOTLUM3T3IOOP INULINS3Y STAT3d 43INISSBd
H3lH4P8 1130 0907 TULNOH4 DINI NOILIOIdK3 QY04 BBBT

NOIL1gd373309

)]

989115

B-65



SN B3'GB @ N ZZ #L1Z- “SW BB 9% 8 N 98 B4LL :U1¥0 NY3d
BIg

BRS 55973 "H)

4W4T TINNBHD

(5N 3NIL

P8z pCZ pzZz 081 P91 oS #e1 BL pZ-
T
| | | —1 98-
| . o — 83~
. : — Bz~

: _ : /»x\\\ﬁ\\ @

CT1286  WIBNNN 1531 NBHS0Hd ININS5I55U 4uD Eﬂ_ INT ol Of

33404 HNW34 L1437 HIINISSHd
Y31H¥vd 1732 0007 TUINOH4 DINT NDIL103dX3 (HO4 8BBT

33404

(zBT X N)

988115

B-66



- TINNWHD

BB1-

BB-

Bv-

Bc-

oc

SH ZE'B3 & N T+ GGSZ- “SW ¥P 1¥ 8 N B@ ¥65 :yl¥0 M¥3d BB3 55713 "HI -d3lnIid (A EL!
(5H)  3NIL
pIg P8z BGL IAA BB P31 gel BRI BL 04 o1 BZ-
e -
G11B86 - YJBUNN 1531 NOYI0Hd ININSS3558 83 RAN “INT Dl

33404 H¥NN34 1HITY ¥3IIN3ISSUd
d3[H¥P8 1133 080T TEINOMS DINI NOILIG3dX3 COHD4 8551

33404

(zB1 X N)

988113

B-67



S TINNBHD

BC-

SW Z6B'GB 8 9 £9 £5- ‘SW BS'B¥Z 8 3 BL 11 :Ulb0 M¥3d BB@T SSYI3 H3 431714 CH4X03H
{SH)  3JNIL
BIg )< YA PGL Bec 861 B31 et 98] 8L 14 B
CTTBBE :YIBWNN LS3TL NBd20dd INJWS54558 483 M3N "ONI 24l

INGONNOTY -

NDT1BH313300 5Ixb-X OU3H H3ON3550d

4314888 77130 0807 TUINOHA DINI NOILIO3dX3 04D BBBI

Bb-

83~

BE-

NOT19d373339

(3]

Bt

85

BB

988115

B-68



- TANNBHD

05—

p3-

BE-
T
o
o
m
-
m
=
>

) =
o
=
o

Bt

23

86

SH 87T°CB 8 2 4B 711~ *SW ZT°LLZ 8 9 8P 'C :HLl¥d Ny3d BBOT SSUTI HI 431714 CHAO3H
(54} 3JHIL
gig P8¢ REZ T BBl B51 BEl 28l BL BF 81 pZ-
T N "\\\E &a??
!tl;&\i;/fc\xf\ P S S ———— Nev TS
C11B86 :H3BHNAN 1531 NOYO0Hd IN3INS54550 HUD RIN “ONI D24l

INUONNO3H - NDILPY¥3N3I0Y SIKG-A OP3IH ¥IINISSHd
43145488 1733 0B07 TWINOY4 DINI NOILIO3dX3 0H04 8661

980115

B-63



SW 85°BL 8 9 ¥G°GS- ‘SW ¥9°BELT 8 3 ¥Z L 91yl AY3d

BBBT S59710 "HI :¥3LTId

(5} 3JWIL
Bee 0BT 891 gel 201 DL By 81

- Y438HNN 1531

NP¥00dd IN3H553550 ¥BD K3N
INGONRO3Y - NDILPY¥313000 5IKU-Z OV3IH ¥3IN3559d
4314468 773D OP0T TUINOYd DINI NOILIO3dX3 0HOJ BBBI

“INT J8l1

BZ-

0b-

BE-

BE

R

b5

CYZO3H - TINNBHD

NOT18y¥313339

{3

888115

B-7¢



SW ¥B'BT- 8 9 B1'@ ‘SW Z1'SB @ 9 b/ BC :¢lbQ M9 3d pAAT SSE13 "HI ¥3ILIIS CHHO3H : 1INNYHD
{(SWY 3JHIL
pie paZ PG pee BBT 89T gel Bl gL R4 Bi Pe-
| | i
— BZ
: —i B
D
O
[
m
—
. T
A
=s-3
. . : C — 0?3
[ow)
N zZ
: -
. : — 8
pel

C11B86 :H3IEHNN 1§53l HBYI0Yd INIWSS53I55Y 4UD M3AN “INT 2l
INUONNO3Y - NDILO¥3IN300U INBLINS3IY OV3H YIDNISSHd
H3[d¥P8 71130 080T TULINOY4 DINI NOILIO3dX3 QHO4 BBBT

988115

B-71



: TINNGHD

B¥-

BC-

1A

ey

BB

SN ¥B 13 8 9 89 Z+- ‘SW ¥R BB ® D 93°C :¥LlB0 Ab3d BB1 SSUTD "HI :H3LNIL ZdX1S83
(5W)y  3ANIL
B1g p8e RGL bZe 7] B31 BET gel oL oy 81 Be-
1186 :H3ENNN 1831 WPdd0dd IN3IWS53858 HUD A3IN “ONT 2l
INUONADOSY - NOTLWUHM313009 SIXY-¥ L53HD YIINIS56d

H314¥08 17130 0007 TUINDHS DINI NOILIO3dX3 OMD4 BEBT

NOT1B¥31333¢

(N

988115

B-72



CHALSD :TTINNBHD

93-

By-

B~

B

B

83

SN 97185 8 9 96 3- ‘SW B BET B 3 @B' % :¥l9l »¥3d BBT S59713 "HJ -d3L1Id
(5H)  3HIL
@1¢ B8Z BGC A4 861 8371 el get BL 14 B1 BZ-
l\l\l"‘\o\
11886 -Y3IGHNN 1531 Wodd0ud IN3FNBS3SSY ¥pd RN "INI 34l
INGONNO3Y - NOITLUY3TNIIIY SIXU-A 1SIHD H3INIS50d

d314dPd 173D Q607 TYLNOMd DLINI NDILIU3dXd 0H0J 86B1

NOILi¥¥373330

(3]

988115

B-73



< 13NNGHD

03-

By-

BL-

B

By

85

SW #2859 9 9% CI- ‘SKW BB BET 8 D £B 6 :YLY0 My3d 8T SSY1T3 "HI -H3ILTI4 A VAR
{5y  3JNIL
B1g pB8¢ BCZ BZZ BT 837 /3 8ot oL /14 BT BZ-
;
CTIRE6 :H3BWNN LS531 NEHO0dd INJFNSS3SSU HUD R3N "ONI OMl

INUONRO3Y - NO110¥373039 SIXY-Z LS3HD HIINISSEd
4314488 17132 QU0 TBLINOYMY DINI NOILIO3dX3 (04D 8651

NOT194373329

(3

988115

B-74



SN BR'BC- 8 9 8B'Q "SN Z1'13 @ 9 B9 k¥ :9lU0 NU3Id @81 SSYT3 "HI 43114
(SWY  3NIL
B1¢ R8¢ BGC Bce PBT 831 gl 8ol BL k4

B1

CYHLISD - TINNUHD
BC-

2

19437323¢

-— B3

A
4

NC

(2

-— BBI

CT1R86 -YIBNNN 1531 NBYO0Hd INIWN553558 d6D RaN
LNGONND3Y - NOILYHITIDOU INK1INSIH 1SIHD HIINISSHJ
431Y¥58 173D 0U0T TELNOH4 DINI NOILIO3dX3I OMO4 BERI

“INT o5l 24!

988115

B-75



: TINNYHD

gf-

LA

- =
o
vl
©o
oy
m

? =
=
>
>

A ad

¥

9t

S BI°CC B W'N LZ BZ- 'SW BF ZB & W'N Bb #1 Y180 M¥id P89 SSYTD CHD :NILII4  ZWXTAL
(SW) 3WIL
BIs paz pCZ pZZ PBI 897 T3 a7 BL oY Bl pZ-
S . N
{
CT7p86  H384NN 1531 NB8904d INJN5SI5S6 dvD AaN TINT Dul

SIXY x LNOAE LNINOW GUIBIL ¥3ddN 1437 ¥3IINI5SSUd
YATHYYE 1730 OV071 TYLINOH4 DINI NOILIO3dX3 0404 BEBI

988115

B-76



SW BF BT 8 N'N 16 %1- ‘SW Z5°19 B W' N BB LB :9L180 M¥3d B3 SSPI3 "HO -¥3liId ZWATIBL
(5W)  3JUIL
pig P8C BCC Rec BBT 851 Bel Bo1 DL “k4 21 BC
R e et
[ — RN e
CT1P86 :HIGHNN LS3L NOYd0dd IN3INSS3558 H¥PD MaN "INI JdlL

SIXYU A LNDAY INJWOW BIBIL ¥3ddN (437 H3INI554d
d4314dp8 113D 0807 TYINOYHS DINI NDILIO3dX3I CHDJ 8BB1

* TINNWHD

9E-

¥o-

A%

aNuyol

(181 X K-N)

A

ve

9t

988115

B-77



SN BB ¥Z 8 W'N £G 1€~ ‘SW B3 BBE B W' N Gy BT :9L¥0 My3d

BB3 S5 TH3 ¥3ILITS

CWXHEL :TINNUHD

8-

ve-

ci-

A

ve

St

{50} ANIL
B1¢ PHC BCC Rl BBT UERS el o1 BL 14 PZ-
}f \\n\l\'/\/l\l/\/\/\/-/\\l\.?/.ffn
"INT D¥l

C11P86 - HYIBUNN 1531 NPH30dd ININS553550 483 A3SN
’ SIXY X LNDBY INJWON vI8l11 ¥3ddN LHIIH HIONIS5Ud
d3744vg 1730 0607 TULNOH4 DINI NDILIO3dX3 0HOd 86BT

INgyol

(181 X W-N)

38B115

B-78



: JINNUHD

gE-

vi-

cl-

cl

ve

SE

SH 95°B3 ® W-N 98 £81- ‘SW kB IL B W'N BY Gf :ULYD MY3id PBS S5YT3 THI ¥3L1IAd clAdaL
(5H)  3HIL
RIE R8¢ BGZ Bl BB B51 et pal BL ’h4 BI YA
'\;\‘I\I}/ Fa
CT1BB6 :H3EGHNN 1531 NPYd0dd IN3HN553550 4Bl K3IN "INT 2l

SIXG A LNDBY IN3WOW ©IBIL H¥3ddN LHIIY HAINISSUd
d31ddpd 1730 0007 IPLINOHA DINI NOILIO3dX3 OHO4 8661

IN0y01

(187 X W-N]

388115

B-79



S5W 9L I8 8 N BB BLL- ‘SW Z4'BZT 8 N PE GCT :¥LBO AY3d PR SSUT3 "HJ :¥3LlTIA CAKTINY - TANNUHD
(54Yy  3NIL
p1g p8Z RGC pee BB B3I Bel Bo1 oL 14 B1 /TAS
_ g9~
. . . . . B . . . . — #Nl
. J— Nﬁi
-
A
(9p]
* m
- 4 ! A L )

R il ==} e

C11P86

8t

“HJGNNAN 1534 WBYDDYd INJWS553550 ¥ED RN “ONT Jdl

30404 SIKB-X VIBIL 43N0 L437 H43ION355vd
431yyv8 113D 0U07 TULINOMY DINI NOILIO3dX3 OHO4 BBBI

(zBT X N)

988115

B-88



SN ¥B'B¥ 8 N 1@'9BET- ‘SW C6 13 & N BB 129 :ULb0 »¥3d BB3 550713 "HJ :¥3L17I4
[SH)  JHIL
Bgig B8z BEL A4 BB1 8381 gl 087 BL Bk 21

C3Z7INE - 1INNUHD

BC-

51186 :HJEUNN L1531 HBE5Cdd INIWSSISEY HED HaN
J0H04 SI1Xu-Z 9IgI1 ¥3MD7T L1437 ¥3DNISSEd

d314498 17132 GU0T TULNDHA4 DINI NDILIO3dX3 04D BEBI

CIONI

Jyl

9E-

ve-

-

A

144

gt

33404

(zBT % NI

988115

B-81



SN ZG'FB 8 W'N FB'9Z- “SW 94 13 @ W-N 98724 -91b0 dv3d B89 S5SU713 HD -¥dinld CHATING : TINNUHD
(5W)  dHIL

B1g p8c BEC Bce 881 831 gt BBl BL A4 Bl BZ-

9k~

IN0Y01

(BT X W-N)

CI1BBE - YIBUNN 1531 NPEd0dd INIWS53558 HED MaN “INT D4l ot

SIXY A LN0BY ININOW UIHIL ¥3R07T 14377 43ONI550d
d3T¥YPE 1133 08071 T8INOM4 DINI NOILIO3dX3 OHO4 BBBI

988115

B-82



CAXUNE : TINNGHD

9L~

rz-

ci-

A

¥e

9t

SW ZE'8F @ N BY 982~ “SW ¥9°95 @ N GB S9BET :vlbl M¥3d BB3 SSP13 "H) M31TId
(SN} 3WIL
B1g B8z BGC BZZ 851 BaT BEl gert 8L 2 B1 BZ-
C11R86 :d3GHNN 1531 HEdd0dd ININSS3ISSY yBD AN “IND Jdl

30804 SIXY-X PIBI1 H3IADT LHIIY HIINIS5Ud
4314488 7733 0807 TYUINOYA DINT NOILIO3dX3 OHOS BBBI

334804

(zB1T X N)

988115

B-83



SN #Z°BL 8 N BB ZT¥I- ‘SW ¢B'G5 ® N £6 585 :9L60 Xy3d BR3 SS90 HI -¥3LTId Z4ZUNY - TINNUHD
[5H)  3NIL
pIg p8e BGZ Ble Pb1 93] pel gl oL B 21 BZ-
_ ag-
. . . . . . . — VNI

CT1B86 :H3ANNN 1531 NedD0Hdd ININS53558 H8d AN “ONI D4l
304804 SIXU-Z vIgll HIRDT LHIIY ¥3IONISSud
431848 7135 0807 TELINOY4 DINI NDILIG3dXI OYDS BBEGIT

1=

A

144

9t

33404

{zB1 X N}

288115

B-84



SN ¥B 65 @ W'N $¥9°GB- ‘SN BB'BL 8 W'N TE£°ZT :9Llv0 A93d BBS S5013 "HIO -¥3inId
(SH)  3HIL
p1e PBZ RCL Bee BB1 B33 el Bol BL 14

CNAYUND : TINNUHD

21 BZ-

C11886 :H3EHNN 1531 NPYa0dd INIWSS3550 Y83 RAN
SIKYU A LINDBY IN3IWOW VIBIL H3KDT IHIIH HIONIS5Ld
431yyp8 1132 080T TYINOHS DINI NOILIOddX3 OHOS 8861

SIND 24l

9E-

ve-

AN

Al

ve

E1X

INBY0L

(487 X W-N)

988115

B-85



Bif

SH B¥' Bk 8 9 BE LTI- ‘SN 91°'P8 8 9 BG GZ -¥IB0 Ng3id p@aal SSYT1D THD :¥3LTIA4 CIXT14 - TINNGHD
[5W) 3HIL
pae BCC pee BB1 o1 asl BB BL k4 B1 pZ-

AL

N —1 pg-

.. .. . —1 po-
Y
)
. o
m
—
. m
o)
>
. . . — B~
o
=
o
_— TN J ’ -

s R i 4]
' . — BE
CI1BBE :YIBWUAN LS3L NEHODYd IN3FWES3IBSH HUD AN “INT Ddl 83

NOILPY313238 SIXU-X L00J 1437 HIONISSHd

d3[HY9E 173D 0807 TULINOHS DINI NOILI03dK3 004 BEBT

888115

B-86



: TINNUH3

P6-

B9-

BE-

BE

89

2B

SW BB'BY B 9 S£'E1- ‘SW kB3 8 9 L3'GG :YIVO ¥3d BEDT SSYTD HD (¥3LII4  ZHZTLS
(SM)  3WIL
pIs B8z BGZ 144 861 091 Bs ] ;LY BL BY Bl BZ-
CT1p86 - YUITUAN 1§31 No¥I0¥d ININSSISSY ¥6D AN TONT 04l

7133H 19 NDILWY¥3N332U S5IxY-7 1004 L1437 H3INIS50d
d431yY88 173D O80T TYLINOHS DINI NOILIO3dX3 0404 BBEI

NOIL®¥3T73330

(3

988115

B-87



SWH T6'SF 8 9 @ Sb- 'SW BC'GG B 9 1966 :9180 HY3d B@d1 558713 "HJ -d3IL1I4 Z1Z714 + TINNBHD
(54 3NIL

1g p8e BGL [ \TAA P51 291 gel 28l 8L B BI1 Be-

_ _ 83-

P st \E!lfrJkahﬁthS?L&iﬁf\%&fﬁ%; @ | | ew# . )

NOT19d31333¢

()

511886 :Y3IHNNN L53L NEHI0Yd IN3INS53550 dbd AIN “INI Jdl ozt

301 LY NOILOH33030 SIKb-Z 1004 1437 ¥39N3I5SUd
d3Iyded 17130 09071 8LNOH4 DINI NDILIO3dX3 0HOS B8BBI

888115

B-88



- TINNBHI

PBI-

Shi-

Byi-
e
™
(el
m
—
[nal
o)
g

5L~
(e
=z
o

Bh-

ml

pe

SW BZ IS 8 9 LT #2ZV- ‘SW 891°88 ® 9 LZ ZZ :9190 xwpid PABT SSUTD "HD :d31714 Z9¥Y14
(5W}  3JUIL
518 pBL pce Bze BB 831 el gel BL ¥ o1 Be-
IR A i i 4\ ‘!wsrfii-.&é} T ]
C11P86 :H3IBNNN 1531 WEYD0dd ININS553889 dU3 AN "INI JHl

NDT1E¥3T73008 5I1KU-X 1004 LHOTH H3INISSUd
d3ly¥ydud 17130 Q07 TUINOHY DINI NOILIOQ3dXd 0MD4 BEBI

8988115

B-83



< TINNUHD

B6-

83-

Bt-

BE

83

Bb

SW ¥B Lk 8 9 89°1Z- 'SKW ¥¥ 1S B 9 B9 0BG :9100 M¥3d pABT SSET1D THI Y3114 ZHZY14
(5W)  3JHIL
pit paZz BCZ Ree BBT 881 pel gB7 BL )4 Bl BeZ-
= R o
CT1P86 :HIBHNN 1531 HEdI0dd ININSSISSE HYD RIN "INI 34l

T33H LU NDILOM3N30009 SIKG-Z 1004 1HOIYM ¥3ONISStd
g3ldyvd 1130 0007 TLNOY4 DINI NOILIOJdX3 0HO4 86B1

NOI19437133034

(3N

988115

B-3@



: TANNBHI

BB1-

BG-

Bg

NOI19y31333

{3

BBl

BGT

2% 4
oL

SN B¥ ¥3 8 9 L3'B¥~ ‘SW ¥¥ 16 B I T3 ZBT :UlYD »Y3d BOBT S59713 "HI :d3LTId AV NE
(SW) FNIL
BI1E Ba¢ BEZ BZL 061 B31 BET 8071 BL ‘14 Bl Be-
»l\..\\\{?).f e P NP W - | b_ P
C11pP86 :HIBUNN 1531 NBHO0dd ININSS3SSY dUD A3N “INT Jdl

401 19 NOI1vHdT14300 SIXY-Z 1004 LHITY H¥IINISEEd
d31H¥UE 1130 0607 TWINOHd DINI NOILIO3dX3 OHO4 BBBI

988115

gt

B



14087 :1INNUHD

gc-

Bz

ey

B3

BB

BB1

SW BB 3T- 8 N 18 ¥- ‘SW PZ' GG B N BS @6¥9 :Ulb0 Xv3d B9 SSPT0 "HI :¥3LTIA
{(SW) 3JNIL
it B8l BGC pel 2b1 831 Bet 081 0L 2r 21 BZ-
I —
C11R86 :HI8WNAN 1531 NUYd0dd INIW553550 62 AK3N "ONI Ol

30404 OYvP0ELN0 L1738 dU7 ¥3ATHO
4314488 1133 0607 TUINOYS DINI NOILIO3dX3 OHD4 B8BBI

33404

(zBT X N)

3988115

B-92



SH ¥2 ¥ 8 N ¥1 B-

‘SH $¥9°99 8 N BB £539 :¥lvl A¥3ad

B3 558710 "HO :¥3LTI4

148H5 : TINNBHD

pé-

BL

k4

B3

PB

8bi

(SW)  3WIL
Big B8c BEZ YA4 BBT e31 Bel Be1 BL k4 a1 BZ-
CTiRE6 - HY3IBNNN 1531 HBYd0dd INJH553550 ¥uD K3N “INT 34l

33404 L7138 ¥307IN0KS ¥3A1dd
¥31HYE8 17130 0807 TUINOHA DINI NOILIG3dX3 OHD4 BBBI

33404

(81 X N)

988115

B-33



INIWAOUIdS 10 1138 ¥30TIN0OHS ¥3ATHA
d31duvg 113D 0807 T9LNOHS DINI NOTII03dX3 0OMD4 BBBIT

gL~

BE

B3

9b

Bel

BGI

SW B2 BZ- ® WW £0'B- “SW ¥ £9 8 WKW 51 BB :9Llud MY3d 83 SSU10 "HI 108HS
(5WY  JNIL
a1s p8c BGZ Bee BB1 837 BET ga1 gL Be-
CTTBBE :HIBUNN L1531 WEHD0Hd ININSSISSY HUD AN CINT Jdd

: 1INNBHD

LN3IH3IIP4SIa

(W)

988115

B-94



85~

g3-

gE-

BE

B3

8B

SW 91°9¥Z 8 WW PB'® 'SW B¥ BL B WW 8B B 91Ul Mb3d B9 S59710 "HI 441114 14385
(34} 3JNIL
1t B8< BGC BZe BB1 831 BEl gal BL gv 91 Be-
11686 -Y3BHUNN 1531 NUd304d IN3WS5S3I5SY HUD RAN "ONI 24l

NOIEN3LK3I 17138 LU3S H3IATYO
H3ld¥ed 1133 Q8071 TUINOH4 DINI NOILIO3dX3 OHDd BBEI

“ TANNGHD

IN3W3IvdSI0

(7-81 X HWI

88911

B-385



“13NNEHD

Bi-

Be

33404

By

(zB1 X NI

ps

BB

2p1

SH BP BZ- ® N 6B'® ‘SN 95795 8 N BS 3£9L -vlvd »g3d B8 S59Y3 H) -¥3lil4 € 4087
(5W}  JHIL
pIg Bae 184 Rec BB 831 Bel Be1 BL 34 ! BZ-
E11PB6 - H3GRNN 15311 NUdd0dd IN3FN5535508 dbid #3N "INT J¥l

J0804 O¥U08LND 1738 dUT d3INISSEd
4314408 1130 O80T TULNOH4 DINI NOILIO3dKI OHO4 BBBI

988115

B-36



¢48HS :TINNUHD

A

oL

By

28

BB

PB1

SW #2°9 8 N 31°¢- ‘SW 96 ¥3 ® N G TIGL 0100 A¥3d P9 SSYTI3 "H3 :H3LNI4
{8l 3FHIL
B1g p8e 21874 FAA BB 231 Be1 gert DL B¥ 21 BZ-
L N
p—
CIIRBE -H3ABUNN 1S3L HBYd0dd INIHS5S3550 HUD K3N “INT DYl

30404 1138 Y307IN0HS H3INISS5Pd
4314dyv8 773D U071 TUINOHA DINI NDILIO3dX3 OHO4 BBBI

33404

(zB1 X NJ

988115

B-97



SW BR ¥i- 8 WH 1B B-

1%y

B8z BGC

‘S BB'ZY9 B WW Z5°B8 :¥lv0 MY3d §9 SSHT3 THI
(54} 3JHIL
gL BB1 851 BE1 201 BL eF

431114

COBHS : 13NNUHD

BZ-

BE-

-— 021

C11P86

“Y38UNN 1531

NUYd0dd INIHS53558 dud AN
IN3WAOUIdS 10 L7138 ¥307N0HS ¥3ON3ISSPd
431888 17130 OBCT TYLINOH4 DINI NDILIO3d4X3 0HO4 BBBI

“INI

39l BE1

IN3INIIPT4SIa

(W)

988115

B-38



SN BB BZ- 8 WW B2 ® ‘SW BB RIS & NW BB B :ulyl Xyid PS SSYTI HI :¥3ILTIA Z0385 : TINNYHD
(5H)  3WIL
g1s p8T PGZ YA By P31 8¢l L) " 8L oY B1 pZ-
pB-
. . p— Sml
fuw]
. . . . . . . [q— ®m| w
i
D
. 3
m
=
. . . . ™
=
—
)

i =
=
<

o —or
: : — 89
C71P86 :Y38HNN 1§31 NB¥D0¥d ININB5355U YU AN INT duL o

NOISN3ILX3 1138 1635 ¥Y3INIS59d
H3IH¥PE 173D 0UD TULINOH4 DINI NOILIO3dX3 OH04 86B1

980115

B-399



“ T3NNPHD

99—

0¥~

Be-

914

/14

89

SW Z5'GL 8 9 BL'BZ- 'SW BB ZE1 B8 9 £ ¥ :61b0 Mpid 83 SSYID3 "HIY :¥3LnId FIXHL
(5W) 3NTIL
it pa< BGZ Bee @Bl 951 Bel pel 8L By Bl BZ-
CT1B86 -HYZBUNN 1S31 HBYD0Hd IN3HSSI5SY dbd AN “INI J4l

NOT1bH313206 5IKB~K 1935 €3y L4371
d31¥yb8 1732 OB01 TYINOYS DINI NOILICOZIdJX3 CMO04 BEBI

NOT19¥3713339

(2]

98B115

B-1@9



SW By ZZT ® H/WX 96°8- ‘SW 91°Z 8 H/WA 184G -WlWO MY3d 81 SSEPII "HI -¥3LIA TAKYTL : TINNUHD
(5W)  3NIL
BiE 18¢ ¥GL YA A LB1 551 gvl [A%! ¥8 9% 8¢ %

B3-

ALT30713A

(H7WM)

114

Bb

§11P86 :Y3EHNN LS3L NBY30dd IN3JNSSI558 ¥Ud AGN "INT Jdl 83

ALTODT3A STKE-X LU35 ¥v3y 1437
d3[ddud 173D 00T TULINDYHS DINI NDILIO3dX3 0404 BEBBI

986115

B-181



SN BB 8 WW PB'@ ‘SW 2156 8 WW £ B¥8 :¥1ly0 X¥3d

BB1 S59713 "HI :¥417I4

TOKYTL : TINNBHD

(5W)  3HIL
It 18¢ YA A4 LET 631 Brl AR ¥8 36 4 B
CT11286 :¥3EHNN 1531 NBdD0dd ININ553558 ¥ud A3N “INT 24l

IN3W3DUI4SI0 SIXU-X 1035 d{93a¥ L1437
4314488 17132 OU07 TUINCHS DINI NOILIO3dX3 OHDS4 BEBT

BBT-

AN

83-

B3

Bel

BB1

INIWNIIVTLS10

(BT X WW)

988115

B-182



- TINNUHD

89~

y-

0c-

BC

ey

SW 2B GL 8 9 GF BZ- ‘SW ¢L'ZE€lT @ D LZ'E :¥1lvd A¥3d B9 S50 "H3 :¥3ALTI4 TIXHEL
{5HY  3NIL
pIf BBZ BGZ BCl PB1 831 BET gert BL 14 B1 BZ-
C11B86 :H3IBNNN L1531 HoHO0Ydd ININSS3ISEP ¥Ud MAN “INT 24l

NOT1BY3T13030 SIKU-X 1935 ¥B3d LHOIH
H3I¥yua 1730 0u0T TBLINOH4 DLINI NOILIO3dX3 OH03 B6BI

NOT19d31333%

(3

3988115

B-183



SW ¥3 8Z1 8 H/WX 66 8- ‘SW BB B 8 H/WX BE LG :YLB0 My3d BB1 S5T13 HI - y¥3LTId TARHYL
(50} 3JNIL .
pIg I8¢ £GC a4 LB1 581 Bv1 AR ¥8 9cC 8¢ 8
GTT1RBE - YIANNN 1S3l HBYI0dd INJNSS3IBSE HUD A3N "INI J¥l

ALTJIDT3A S5IXEP-X 1935 ¥U3Y¥ 1HIIY
4314468 17133 08077 TULNOHd DINI NOILIO3dK3 OUC4 B6BI

* TANNUHD

89-

Bvr-

ec-

ec

4

es

ALTJ013A

(HZUNA)

3988115

B-184



SN BB 8 WW BB'D ‘SW B9 S5 8 MWW L6 Z¥B :ULUD WY3d BT SSH1D "HI :HILTI4  TOXMHL : TINNUHD
[SW) AL |
BIs 18¢ £Ge Y44 LB 581 oyl Z1i v8 9c Bz )
PBI-
4 : - — 8Z1-
ur)
. . N . . — @@I &
©
. . D
()
m
. . . . H
m
A
?
. . 2
=
.II{!IIJ"’.||’[I’I. ‘ >
» . —{es
. . . - — @Wﬂ
C71p86 HIBNNN 1S3l WBYO0Hd ININSSISSH ¥BD AN NI aL 28t

ININFIPIAS IO SIKE-K [U3S 493y 1HIIY
H3[ddpg 17130 0907 TUINDHY DINI NOILIO34X3 dHO4 8BBI

B-105



: 13NNYH)

BB-

29-

Rb-
D
>
[qgp]
m
[
m
A
>

pz-
()
=
o

)

8z

Bb

SW ¥Z2'8y 8 9 18'6L- ‘SW B3L°L9 B 9 GL'S1 :9Llu0 My3d 89 S59713 "HJ -¥3l7Id TOXINT
{84} 3NIL
pig B8¢ PEC A 061 831 get 801 BL RF 01 Be-
e e ST N ya AN
CTTB86 - H3BHNN LS3L NGdD0¥d ININSSI55Y ¥ AN ONI o1

NOT1UH3T3300 SIXU-X d0L 3INIING
H3lfdded 17130 0807 TELNOH4 DINI NOILIO3dX3 0HO4 86B1T

98B115

B-106



SW B3 IG 8 9 ¢Z'%4- 'SW BZ'B9 B 9 GB'GI :Ylu0 My3d 839 SSVUT1D "HD -¥3lLlld ZIXINT : TINNYHD
(5K JNIL
B1e B8¢ BEL Bel BB1 951 Bel go1 gL v 21 BZ-
_ 2B-
. - —1 88-
>
o
o
m
—
m
2
g
ja )
. . =
\p\/.\/n\/n\/ —
TN nin S /\\//\ N B
: . — 82
E11B86 :YJHHNN L1531 HBYO0Yd LNANSS3I5SY yud AdN “ONT 04l ey

NDILUH3T3330 SIKU-K W0Ll08 INIONT
d31dyv8 11730 0607 TPLINDH4 DINI NDILI03dX3 0HO4 BEBT

988115

B-t@7



- 1INNUHD

BFi-

cet-

B~

NCIL1PY3T33I8

(3

GE

BL

SW 25 fv 8 9 €6 127~ 'SW +#2'B3 8 O B¥ 9F :Wly0 XN93d B3 SSET13 "HI H3LTIA 19Xx428
(SW}  3WIL
B1s P8¢ ]84 Bee BET 831 el aot BL oF o1 pe-
e = T N >é —
E11886 - d3GUNN 1531 NDYI0Yd ININSSIESH ¥UD AN “ONT Jd1

NOTLUH3T3000 SIKE-X HIdIIBD 3IAGHAE [HOTY
d3T4498 1133 0607 TYLNOM4 DINI NOILIO3dX3 OHOH 8BBT

989115

B-188



SN ¥B 1% 8 9 £L°ZC71~ "SW Z£°29 @ 9 ¥P #5 :¥1¥D Hv3d

89 SS90 "HD -¥3lLT1d

TOKTJB < TINNWHD

{50y 3JHIL
BIg pge BGC Bl 861 831 egt o1 BL %} 4 A1 pe-
¥ 1-
L — spI-
. B . . — ®N.|
e
o
. . )
m
—
. . . m
A
>
. . . . . N . . . pU— WMI. M
o
. =
. . . . m
. . —j GE
CTIR86 - HJBHNN 1531 NUdO08d INFWS553558 46D A3N “ONT 24l oL

d31dyed 1130 007 TULNDOHA DINI NOTLIO3dX3 0404

NDILDY3 13000 SIXU-X ¥IdI90 Ingya 1437

8661

988113

B-108



“TANNUHD

5B1-

BL-

Sk~

GE

BL

GChI

SN PB'Z3 8 9 BL SBI- ‘SW Z1'SB 8 9 1B GL :Gig0 My3d P9 SSU1D "HJ -d3lTid 13X3d0
(S} 3JUIL
pIe P8z PGZ Bee BE1 881 el 091 BL B¥ g1 RC-
AN \\// \(\/\/> \/> fn > 2 A
- A e S~ </x </\< V/ /\& /\
CT1RBE - H3IGNNN LS3L RNEYD0dd INJINESIBSY dPD #3IN “ONT 3dl

NOTLIPHIT3I20 5IXE-K ¥3IINID T3INPd INTWNHISNI
43fyyea 717133 4807 TULINOH4 DINI NOILIO3dXI 0404 BEBRT

NOL19d37333%

(J)

388115

B-118



SW P3'GL ® 9 95°8Z- ‘SW BB ZEl ® 9 1B'f :Plv0 AY3d P9 S5¢713 "HI -¥3L1Id UIKYIL - TINNPHD
pig BgZ BEL YA BB @%W:v m:mmﬂ el pL 34 g1 sNMws
. . . . . I
. . —pz-
f. e 0
, C —| 8z
| — Bk
C11B86 - HIEHNAN 1531 NY¥ODdd IN3IHS53558 ¥BD R3IN N | | "IN 34l 83

NOILB¥3T3000 SIKU-K LNUONNO3Y L1045 dv3Y 1431
H31yHYE 7730 QU0 TULINDHHA DINI NOILI03dX3 0HO4 B6BT

NOI1vy¥31330%

(3

980115

B-111



SKH ¥B'GL 8 9 ¥6 57~ ‘SW ¥9°Z81 ® 9 D5 £ :YLIBO Mp3d B9 S5Y10 "HD :¥3l17I4
[SH)  3HIL
BIg LA PG gce Bb1 891 Qfl @el BL BY o1 pe-

L7186 :H38NAN 1S31 NBdd0dd IN3INE53558 dUd KaN
NOTLUH3T33009 SIKU-X INGONNC3Y 1935 HU3d LHIIY
d314de8 113D O80T TYLINOYS DINI NOILIO3dX3 0HD4 B6BI

“INI 24!

BS-

B¥-

Be

ov

83

GIXHYL - 1INNBHD

NOT1B4313330

(3

988115

B-112



T3NNUHD

B51-

JAS

BB-

43404

85-

[N

pE-

ri

o

SW Z1'6 @ NX BG'B- ‘SN 21°G @ NX ££°B :¥1v0 MY3d BS SSEND THD ¥3ILNIS 4198 :
(5WY JUIL
BIg R8¢ BGC A4 867 881 /! 881 BL B 21 BZ-
CT11pE6 - HIBWNN 1531 NEdd0dd INFNB53558 d80 RN “INT Jdl

30404 TP NOILISDd H3IW¥vE 1130 OV01
HITHYBE 71130 CBOT TYLINOY4 DINI NOILIO3IdK3 0HOJ 8661

988115

B-113



Be-

SH ¥B'6 8 NX GB'B- "SH 95+ 8 NX 29 B :Yiv0 Mp3d 83 55970 "HO -¥3inId 4Zu8
{5W)  3JHIL
pIg Rac BGC T AA eb1 831 Bel pol BL k4 21
CT1BB6 :H3BHUAN 1531 NBy30dd INJWSS3SSE HBO AN CINT Jdl

30804 29 NOITLISOd ¥31¥yv8 17130 Ouo7
4314498 17130 00T TULINOYL DINI NOT1I03dX3 0404 BBBI

: TANNGHD
BG1-
BC1-
Bb-
sl
o
A
o
m
g9-
=~
=
BL-

Bk

988115

B-114



- TANNUHD

BS1-

AR

8b6-

89-

BE-

ot

SN 9773 8 NX 2Z C- "SW ¢4 ¥ 8 NX 6+ B :9ib0d dvid B3 SSUT3 THI ¥3LI4 4£uH
(5H}  3INIL
pig p8e BGC Bec BB1 po1 BET Bo1 BL gy 81 RZ-
S11R86 Y3BHNN LS31 Nbdd0dd INJIW553550 #4803 RaN “ONT o8l

y3lyyud

30404 £U NOILISDd H3Ixd¥yg 17133 QUo7
7730 0807 TBLNOMd DINI NDILIG3dX3 OHO4 BBBI

33404

(N

988115

B-115



SW BF #T 8 NX ZL°B- "SW BL°BT 8 NX B3'9 :9lu0 X¥3d B3 S5V HD ¥3LNI4 4PUB : TANNUHD
(5H)  3JHIL
BIg B8Z BEZ JAA BB1 051 el gel oL B 81 BZ-
* _ _ BB}~
. . . . . . . . . . . . . . . . . [— @Nﬂl
. . ‘ . . . pu— ®ml
’ m
o
. . L
0
m
. . . N — SWI
: . =
=z
. . . . p— Sm.,l
8
CI1BBE -H¥38UNN 1831 NUYI0Hd INJHS553550 dUD A3N “INT Jdl ot

30404 v NOILISDd H3ld¥pd 17130 0807
4374488 1133 O80T TUINOMY DINI NOILICQ3dX3I OHOS BEBBI

888115

B-116



SW BF B85 & NX 1B 1- ‘SW 36 %% B NX 850 :Ulv0 Ny3d

8S SSUTD "H) -¥3LTI4

4GUH : TINNBHD

BG1-

Bci-

B5-

B3-

BE-

Bt

(54 3NIL
p1g P8l BGZ RlL BB1 B31 Bl 281 oL BY 8l Re-
GC11B86 - HIGNNN 1531 HEHD0dd LININ553559 dB2 AN “ONI OHl

33404 GU NOI1LISDd H3[Hdws 17133 08071
Y3ily¥e8 1130 08071 T9LNDH4 DINI NOILIOJdX3 0404 86B1

33404

CNA)

988115

B-117



SW By #5 @ NX 41 T- “SW BB FPE B NX LV B :0ib0 Ap3d

Big bac 2Jo4A

INIL
gel

@1

B9 SSHID "HI

BL BF

431714

eI

49UB : TINNUH3

Be-

PC1-

— 221-

33404

UN)

app— QMI

S511B86 439NN L1631

NBY00¥d INJWSS3550 ¥B3 AN
30804 3% NOILISDd HATHHPE 17130 0901
d31yye8 1733 OU07T TULINOYHL DINI NOILIO3dX3 OHOS BEBI

“INT D4l bt

888115

B-118



SW B3°ET @ NX 18 T- “SW BB ¥£ B NX 652 :Yl¥0 Xv3d B9 55970 "HJ3 -y3ild 4468 : TINNPHD
(5W)  dHIL
it B8C BEC Bce 0B1 831 BE1 #el 8L k4 1 Be-
7 _ _ p51-
. . . . . . . . . . . . . . . . . . . . . . . . . . el A
. . [ps— Sml
. . . . . . .
o
. . . . vl
o
m
. . . . . . . . . . . . . . . . . . . . . . . . . . . . gpe— EWI
: =
=z
, ot pE-
[y
CT1B86 :H3ENNN 1531 WEH30Ydd ININS53550 HUD RN “INT o4l oF

30404 LU NOI1L1SDd H3Iydpd 11733 0901
yildyvd 1132 QubT TULNDYA DINI NOILIOddX3I (804 BBBI

980115

B-118



4808 : TINNUHD

BG1-

Bei-

B5-

BE-

BE

SH @3°8BF 8 NX GG @~ ‘SW 96" bS B NX 9% @ :BLU0 XY3d B3 SSYTD THI :¥3LTId
(SH)  3JHIL
B1E B8e IS4 Bel Bb1 931 gct 8871 BL D el BZ-
ET1286 :d3ENNN L5331 NOY20dd IN3IN5535508 ¥UD K3N “INI 24l

30404 BY NOI11SDd H3T8¥UB 17133 0007
4314498 1133 QU071 TYLINOM4 DINI NOILIO3dX3 0uDJ 86B1

33404

(NA)

988115

B-120



« TINNUHD
PS1-
TR
Rb-
s
[}
o]
o
m
BB-
=
=
pr-
B
gy

SN 87 #1 8 NA ¥% 8- ‘SW 97 °3% B NX GE @ :ylvd A¥3d B3 SSYT3 "HY ¥31nId J6¢8
(BHY  3HIL
p1g p8c BEZ BZZ BB1 P31 ae1 Bol 8L /34 21 BZ-
CT1R86 :H3ENNN 1531 HBdd0dd INJWS553550 483 AN "ONI 24l

30404 BU NOILISDd H3I[H¥bE 1133 0V07
d3lydeg 1132 08071 TYINOMY DINI NCILIO3dXd (404 B88B1

988115

B-121



SH 95°8 @ NX 98 b-

pIg

B8Z BGC

'SW 8B ¥ 8 NX B¥ B :Ulbl du3d B9 SSUT3 "HJ :¥3L17I4

(5H)  3HIL
/T AA BB1 e31 get @i BL 2F

81

4T8B : TINNUHOD

Pe-

BG1-

-—1 0C1-

511B86

(Y3EHNN 1531

NBY3Ddd INJNES3I55Y ¥U3 KGN
33404 78 NOILISDd #3TdybeE 1730 Qw01
H3rgyeg 1733 0u07 TULNOYY DINI NOILI03dX3 (OHOd BBBI

TINT oaL °F

33404

(NX)

988115

B-122



SW B3°F3 8 NX GB'B- “SW kb Ly B NX £3°8 :9LlU0 Ab3d BS SSUTD "HJ3 -¥317Id4 4Z88 :1INNUHD
(SW)  3NIL
g1t B8z PGZ LTAA pB1 951 pel 8ol BL 14 21 pe-
BG1-
. . . . . . . . B . . . . . . . B . . . . . . N . — @N.ﬁl
. . . - - . . ®m|
o
. . 0
O
m
. . . . . . . . . — Eml
' =
=
- . - p— BMI
B
Bt

CT1RB6 :H3EWUNN 1531 WPY30¥d ININSS355U dB3 KIN “INT 34l
\ 304D4 ¢H NOILISDd H3I[yyws 171733 407
431ddbg 1130 06071 TULINOHd DINI NDILIO3dX3 OHOJ B6BT

988115

B-123



* TINNUHD

BGi-

pel-

B6-

95—

BE-

pe

SW 9F LL 8 NX TL°88- “SW ¥ 1T B NX SE°1 45160 XB3d @9 55872 "HI ¥3LTId 4£88
[SW) 3WIL
B1g p8e BGL 0ce BET 851 el #e1 oL B p1 pz-
CTT1B86 :HIENNN 1531 HEY30dd INJWSS3558 #U2 AaN “INT Jdl

33404 £H NOILISDd HITHYYE 17142 0907

4314808 71130 0007 TELINCHY DINI NOILIO3JX3 OMD4 86B1

337404

CNX)

38B115

B-124



S ¥3°BY 8 NY B 1- (SW B8 ZIT B NM T+'B :6ly0 ¥uid B3 556710 HI - ¥3ILTIA 4488 TINNUHD
(SW)  3IWIL
B1% PBZ P&z Yas o1 P31 o5 607 oL oY Bl pe-
BsI-
. . . . . N . . . A . . . . . . - - . . . . . . . . PO &W.ﬂ|
. . N . . . — ®m|
. . . . }
, O
. vl
(e}
™
N . . . . . . . . . . poa—— Sw.l
) ~
=z
. . J— @M|
— p
17985 - 538WNN 1831 69508d ININ553556 oD AaN . “INT Dl %F

304D4 ¥8 NOI1115Dd H3THyvg 77132 Ow01
¥3T¥dBa 1130 QU0 TULNOMA DINI NOILIO3dX3 (u0d4 BBBI

988115

B-125



SW TE %1 ® NX £8°8- “SW 387 8 NX 1£°9 :Ylv0 Me3d

B3 55973 "HY -y3L0I4

3588 : TINNBHD

988115

B-126

(SH)  3JNIL
pig R8¢ BGZ Bce BRI f31 BeT 881 oL ey g1 De-

_ _ BG1-

. . . R— Sml
sl
o
=
o
m

. . . ' . — @@1
. =
=

. . . . . J— Sml

3]
C11BB6 H3BUNN 1831 NEddI0Hd INJWSS3I550 ¥UD A3N "INT 24l 0%

30¥D4 GB NOILISDd H31¥¥pg 1732 Q607
4414808 1130 007 19INOH4 DINI NOILIG3dX3 OHO4 8661



SN Z5'GF 8 NA 5B £~

‘SW 3L BT B ONM ZEQ :¥LlY0 A¥3d

B3 55070 "HJY Y3114

4588 : TINNBHD

BG1-

AR

BE-

B3-

BE-

BE

(5WY  3JWIL
B1g p8c ]84 et BT LER gl apl BL ok Bl Be-
N
CT1RB6 :HIBWNN 153l NE¥D0dd IN3HNSS3I5SP ¥Bd AN "INT Jul

354D4 98 NDILISDd H3[ddb8 1130 0001
4314488 173D AP0 TTYLINOYH4 DINI NOILIO3dX3 0HO4 86B1T

33404

{NX)

988115

B-127



+ TINNGHD

BG1-

BLl-

86-

B3~

gL

SH 9L €5 @ NX #5°€9- “SW #B° 7 B NX €2°1 :4160 dv3d B9 SSBTI "HJ - ¥3ILTIS .88
[5W)  3HIL
pIg p8e BGC TAA 2B1 851 pel 9ol BL X4 g1 Be-
CT1RBE - HIENNN 1531 WPY20dd INJW553550 4P AGN "INT D4l

30404 LB NDILISDd d31ddyd 71133 0v07
H3[YYpd 1133 Q0T TTULINOHS DINI NOILIO3dX3 §HO4 8BBI

33404

{NA)

388115

B-128



SWH 85 °6F 8 NX 97T 71— ‘SW ZG' BT B NY BZ B :Vly0 d¥3d 83 SSEID "HD ¥3l1I4d 4BBB : TINNYHD
(SWY dHNIL
pie PBZ pGe Bl ABT P87 pet 291 DL (/34 g1 pe-
_ | | | o5t
k] ’ ® j
(]
. 0y UG
o
m
. ~
=
. . I @MI
5]
CTipg6 :H3IGUNAN 1831 NEHO0dd INFNSSIESE dPD M3IN "ONI DHl 4

304D4 BE NOI1LISDd ¥3I¥yua 711337 0901
4314489 17130 0807 TYLINOH4 DLINI NDILIO3dKI QHO4 8BB1

988115

B-128



- 1INNWHD

BSi-

Bei-

pb-

33404

B3-

(NA)

Bt

SH B¥ @5 8 NM #£°B- “SW Z8£ZF B NX GI '@ :ylb0 Mb3d 89 SS¥10 HI -¥31Id 688
(5W)  3WIL
BIg B8C BCZ TAA gB1 851 gel gel BL B 01 Be-
C11R8B - YIENNN LS3L HBdd0dd INIWSS35508 HBD H3N "INI 24l

30403 B8 NOILISDd dH3lddpd 71740 0001
H3Tyyvd 173D Ou07T TULNOYd DINI NDILIO3dX3 0404 BBBT

888115

B-130



« 1INNGHD

BG1-

BLl-

Bb-

33404

B3-

CNA)

pE-

oL

SH 368 8 N¥ B5'B- ‘SW 96°Z 8 NX G¥'B :¥ib0 Mb3d B9 SS¥10 HY :¥3171d 4138
(5W)  FHIL
BIg 88¢ BGZ BZe BB 831 Be1 go1 0L 14 Pl Bc-
L1186 :H3IQUNN 1831 HUdD0dd ININSS35SP d8D AN "INI 34l

33404 13 NOILISDd H3IIH¥YE 1733 0vDT
d3lydb8 1133 0u01 TWINOH4 DIND NOILIO3dX3 0HO4 BBBI

988115

B-131



BL1-

BZ1-

85-

BE-

BE

SW ZL BL 8 NX BS @I~ ‘SN 28°Z B NX LE'B -ULW0 Ay3d B9 SSBT13 "HO Y3114 4¢08
[5W) 3NIL
2ig pac RGL A4 BET 831 Bel eel BL 'l4 01 be-
11286 :H3GHNN 1S3l NPY30¥d INJNESI550 48D RIN “INI 24l

30404 22 NOILISDd Hilydeg 1133 Ov01
d31d888 17132 0807 TUINOHd DINI NOILIOZdX3 0404 8BBI

< TINNUHD

33404

{NA)

888115

B-132



: TINNEHD

Sce-

BB1-

GL1-

13404

B6-

CNA)

Gb-

Gy

SW ZL Tk B NXY BZ 9BZ- ‘SW 9F T- @ NX 3£'@ :¥1y¥0 N93d B9 S5SU13 HI 43114 4838
{54} 3JINIL
Big B8z BGZ VA BB1 881 Bel 6ot gL 14 g1 BZ-
suorjrueTdxy uorlIsTnboy BIRQ 298§
C11R86 - HIBHNN 1S31 HEdo0Md INIH553558 ¥BD K3IN “ONT 2dl

30404 £ NOILISDd H3lddyd 71132 0001

d3[dyed 1133

OP0T TYLNOY4 DINI NOILIU3dX3 OHO4 86B1

988115

B-133



SW Z1 IG5 ® NJ B9°Z€- ‘SW BB Z- @ NX £5°B 910 »83d B9 SSYUD "HD :+y¥3LIA 4%38 : TINNBHD
(5U4)  JUIL
It p8¢ BGC BZe BbT 881 Bel @ai BL er 21 Be-
BGT-
— 821~
. . . —_ Eml
' m
o
A
0
m
. . . . . . . [—— QWl
=
=
_ @Wl
]
CTIBEE ~HIBUNN 1531 NBd204d ININ553550 Ul AGN “INI Dl 2%

306Dd ¥J NOILISDd H3TH8¥8 1130 0801
d431d468 7133 0807 TULNOH4 DLINI NOILIO3dX3 OMO4 8BBT

a8p115

B-134



TINNGHI

g51-

Bel-

26-

33404

83~

UNX)

BE-

Bt

SW 9G5°ZC 8 NX T4 4f- 'SW B3 E- 8 NM EE'T -9LpD AB3d B9 SSP13 "HIY :¥31714 4538 -
(5H)  3HIL
Big [\1:74 BGL YA BBT B31 grl gel BL By 81 BZ-
CT1B86 :H3IBUNN 1S3L NUYo0Hd IN3N553550 48D R3N "ONI DHl

304804 5J NOILISDd H3ldypa 71132 GU01
4314488 7730 0U07 TULNOM4 DINI NOILIO3dX3 0403 BBEBI

888115

B-135



< TINNBHD

BSi1-

JAR

33404

88~

(NX)

BE-

BE

SN BZ'E 8 NX TT°€1~ ‘SW #¥ £~ B NX #¥ B Y160 N¥3d 99 55913 "HY -¥3lnId 4308
[BHY  3JHIL
pig P8z 3874 A 961 891 pel 0071 DL By B1 BZ-
A,
E119286 :H3GNNN 15d1 NBY30dd IN3FNS553559 ¥UD MaIN “INT Dl

30404 90 NOILISDd H3[dyb8 1133 0u07
H3THdeg 1732 QU0 TYLINOM4 DINI NOILIG3dX3 0404 8BBT

98@113

B-136



: TANNUHD

BBe-

B81-

Bei-

32404

CNX)

k4

SW ¥B'BE B NX £LB ZLI- ‘SW BB BIZ B NX BZ | -¢lu0 Av3d B3 SSUID HI :d3ILITd 4434
(5H)  3JHIL
Big B8e V1674 ece 967 891 gl BBl BL 14 21 BZ-
11286 :H38WNN 1S3l NUYO0¥d IN3INBS3558 4PD M3IN “ONT 34l

30404 LO ND1LISDd H3TdY¥pdE 1133 0w07
HI[HYPA 7730 0607 TWLINOYd DINI NOILIO3dX3 0HD4 8BBI

988115

B-137



SW 8% 85 8 NX 8L @Z- 'SW B¥'BZ 8 N BE'B -UlY0 Myid B3 SSYTD HI - ¥3LT14 4808 TINNGHD
pIs P8z Pz pzz 051 oot agy 801 pL oy o1 pz-
pci-
: | o | | —{ez1-
S o . | ps-
o S . po-
| . . . . | N
B
C11p86  H38WNN 1531 T'ERREE .;mzwwmwmc 65 RN INT ouL OF

30404 BO NOILISDd #3lgypd 1132 0807
43[H888 1133 0u0T TUINOMA DINI NOILIO3dX3 OHO4 BEBI

33404

UNA)

888115

B-138



* TINNBHD

pEI-

Bei-

B8~

BE-

pE

SH BB BT 8 NX 2B~ ‘SW ¥B L 8 NX 880 -¢L1B0 MY3d BS SSPTID "HI :¥3ILTd 4628
[SW) 3UWIL
prg PBL BGZ Bce RE1 P91 BET @el DL gv o1 Be-
11886 :HY3EHNN LS3l WEY¥30dd LINIWSS3I5SE ¥U3 AaN "3NT D4l

304D4 6D NOILISDd ¥3Tdgdwd 1142 dvdl
¥3[Yypa 173D O80T TYLINOHA DINT NOILIO3dX3 0HOL4 86BI

33404

(NA)

3988115

B-1339



+ 1INNEHD

BG1-

A

BB~

33404

B5-

CNX)

Br-

Bt

SW ¥B Gk ® NX B9 6- ‘SW 9B ¢ 8 NX 6% @ :9lb0 Myid B9 SS5Y10 "HY -HdILI4 4108
(5H)  3NIL
pIg B8C BSe BeL BB1 B31 BEl gei BL 214 81 pe-
C11286 :Y3ANNN L531 NodD0dd INJNSS53558 ¥UD RN “INT Jd)

JoY¥D4 10 NOILISDd ¥31dy88 17130 CEOT
d3i¥¥b8 1130 OB07T TYINDHY DINI NOILIO3dX3 OHD4 86BT

988115

B-140



SW 8F 9% ® NX £3°91- ‘SN 8¢ Z B NX BY' @ :91ly0 Av3d B9 SSUT] "H3 Y3LNIAd 4Z08 : TINNBHD
[SHY  3JNTL
pI1g p8e BGC LIA4 BB 831 Bel get BL By 81 BZ-
_ pE1-
. . » . . . . . , . . B - . . . . . . . . . . . . . . . . . v — Gwﬂl
. . . . ' . [qpe— SWI
. - * |—I—
jam]
O
m
. ‘. . - JRp— @m.l
. =
=
. . pu— SMI
]

CT1PBE :HIAEWNN 1S31 NEYd0dd IN3JUSS3550 dU3 AN "INT Ddl o

33404 20 NOILISDd H3Tddwd 17130 QU1
H3Td¥pE 1730 0U07 TWLINOH4 DINI NOILIO3dX3 0HOA BBBI

988115

B-141



< 1INNUHD

BG1-

BCl1-

Bb-

@3-

pE-

Bt

SW ZB'LE ® NX Z¥ #£- ‘SW 217 1- 8 NX Zv B :UlbD dYid B9 SSYUT3 "HD - ¥3L114 4208
(SHY  3FHIL
1t B8L BGC BCe BB1 831 Bel eel BL 14 g1 Bc-
CT1RP86 -~ H¥3IBUNN 1S3L NEYO0dd IN3INSS355H o9l A3N “ONT OHl

J0uD4 E0 NOILISDd ¥3Id¥v8 1130 0801
4314498 17133 0U01 TYINOM4 DINI NDILIO3dX3 OHO4 BBBI

33404

CNA)

988115

B-142



dv08 : TINNUHD

951-

Bei1-

B3-

gE-

oL

SW BR'ZG & NX ZZ 4Z- ‘SW 98 7- B NX 118 :vlul ¥¥3d B9 SSU1J "HI - ¥3lild
(5W)  JNIL
pie B8z BGZ A A RET 831 ! Bol RL By 81 BE-
CT1B86 :H¥3BUNN 1531 HBYO0dd ININSS53ISSH YUl MaN “INT D4

33404 Y0 NOILISDd d3idypg 17132 0W0DT
d3I¥HUE 1730 0807 T8LNOHA DINI NDILIO3d4X3 0404 BEBI

33404

CN2)

988115

B-143



BL1-

pei-

B5-

BB-

BE-

2t

SH BB ¥5 & NX B¥ 61~ 'SW 9592 8 NM BG' B :¥1v0 A¥3d B3 SSETI3 THI 4608
(SH)  3JHIL
RI1g B8Z BCZ pZe BB1T BS1 BEeET Bo1 BL BF Bl pZ-
N
CI1B86 - HAHWNN 1531 NPH00dd IN3W553550 dbD A3N "INI Judd

30404 GO NOILISDd H3ldywd 17133 0p01
Y31HYE8 113D QU071 TULNOH4 DINI NOILICddX3 (404 BEBI

“ 13INNYHD

33404

[NX)

988115

B-144



- 1T3INNUHD

BE1-

oci-

Bb-

B3-

BE-

Bt

SW BZ ' BF & NX B6'S- 'SW B5'B 8 NX +#1°B 9190 Hu3d P9 SSYTID "HI H3LTI4 4808
{50y 3JNIL
Big P8¢ BEZ (VYA PBT po1 el g8e1 aL )4 01 BeZ-
e e S
CTIRBE :HIFHUNAN 1531 HByd0dd INIHES53I550 o892 AIN "IONI 24l

30404 30 NOTLISDd H3l¥yvs 1130 Q807
H3THyu8 1132 06071 TYLNOHS DINI NOILIO3dX3 OHO4 8BB1T

33404

UNI)

888115

B-145



SW B3tk 8 NY LB @%- “SW 82 T- 8 NX Z+' B 9190 Mvid B9 SSPT13 HD -d3LTId 3408 :13NNYHD
(541 JHIL
Big B8Z BGC a4 BB1 851 Bel pol BL h4 Bl pZ-
BET-
B . . . B . . . . . . . . . . . . . R . . . . N . . . . F—— GNﬂl
. B pe— Eml
' B
o
N A
o
m
. . JR— Sml
=z
. N . . . . B . — Sﬂl
]
E11p86 :H3IBUNN 1§31 NBYO0Yd INJW553550 HED A3N “INT 24l oF

30404 L0 NDILISDd H3IHW4¥VE 1732 Q00N
4314488 1132 0907 TYLINOHS DINI NOILIG3dXZ 0MO4 BEBI

3980115

B-146



SN €4°0% 8 NX BL ZI- “SW ¥¥# L B NX 220 :¥1b0 AP3d B9 SS5P13 HI -H3LI4 4808 : TINNGHI
, (5W) JWIL
BIg Bac BGC BCC 061 B51 BE1 8eT BL By 21 pZ-
_ 9C1-
. . . . . Fppe— SMI
. . .
o
A
O
m
. — @@I
=
=z
v . ' . . . . — ﬁml
B
CT1B86 :HY3BUNN 1531 NE¥204dd 1IN3JUSS3I5S50 dud AN “INT OHl o

30404 BO NOILISDd H3lddvd 1130 Q007
4314408 17130 0U07 T9INOHS DINI NOILIO3dX3 0OMO4 8667

980115

B-147



SWN ¥B I+ @ NX 9B ' 6~ ‘SW BB BZ B NX BB @ :8L90 Xu3d P8 SSY1D "HJI :¥3L1Nld 4608 : TINNUHD
(SH) 3NIL
pIe PBZ PGz pel PET B31 grl a1 Bl 14 T pe-
| _ | | o5t
o ) . : -— BZ1-
. v ] Gml
. ' ha
[ew]
0
[gp]
m
=
=
) — BE-
\\(\/ E
CTip86 :HI8WNAN 1531 WEY0Ddd INJNSSI5SY HUD MIN "ONT JMl Bk

33404 6O NO111ISDd H3ldded 1132 0807

d431dypP8 1730 00T TWINDYd DINI NOILIC3dX3 O#Od 8651

988115

B-148



SKW 9B°9L 8 NX £1°68- “SW 912 B NX 1Z'C :vylv0 »u3d #9 SSUT3 "HI
(5H) FHIL
Big B8e /T4 8Ze BBl LR el gol BL BF

+¢31714

g1

412837

: 1INNBHD

Be-

C11B88 -Y38WUNN 1531 NEY¥O0Hd IN3NS5S53558 d83 M3IN
APL0L 30403 T # JDOYD d3THYvE 17303 06D

4314d88 777303 0U07 IBINOHS DINI NOILIO3dX3 (404 B8BBI

CINT JdlL

ppE-

By~

BBI-

33404

rAT

UNX)

B3-

B3

988115

8-148



Big

- TINNUHD

epe-

B¥i-

gB1-

Bci-

@3-

83

SW ZE %1 @ NM BB G- ‘SW ZZ ¥E B NX £F°Z VLU0 MY3d A8 SSY13 "HI :¥3LId 429831
(SW} 3JNIL
pBZ BCZ Y AA BB ) psl bot BL 2F BT Be-
i, o A <N
CTIRBB :d3BUNN 1531 WuHdDHd INJWS5S355Y 49D A3IN "ONI Ddl

T@L0L 30404 ¢ # dN0YD H4I¥¥wd 1130 Q6D
d314488 113D 0807 TUINDH4 DINI NOILI0O3dX3 0HOSd BBEI

33804

CNX)

388115

B-1358



48238371 : TINNEHD

BBE-

ove-

BB1-

gL~

g9~

85

SW 25°€5 8 NX 71 %3~ “SW ¥ T 8 NX 93°1 :9lvud NY3d B3 550713 "HJ :d3L1I4
[SWY  3HIL
BI1g p8c 71874 bec BB1 231 8e1 gel BL By Bl BZ-
11286 H3IANNN 1S3L NUdD0dd ININSSISS5Y ¥BD K3N INT 24l

L0l 30404 £ # JdN0HD H3THHOE 17130 0907
H3rddud 17135 QU0 TULINOHA DINI NOILIO3dX3 0HO4 BBBI

33404

CNX)

39688115

B-151



SW ZC Gk ® NX B1°992- 'SW #3°8- & NX G8'@ :9lb0 xb3d B9 SSU13 "HJ
(5H)  3UIL
pIg PBL IA Blc BB1 831 egt 2ol 8L By

‘4317114

o1

4¥ 38271

pe-

|

suorleueTdxy uoLaIsInboy ®iBQ 29§

KHUYo0yd INIHSSI558 dPD0 H3N
TWLDL 30403 v & dNOYD H3THYEd 71133 080T
4314¥Y8 113D 0807 TYLNOY4 DINI NOILIO3dXd 0HO4 BBBI

51186 :Y¥38UNN 1531

"3NI D¥l

- TINNGHD
pbE-
pre-
BB1-
m
o
A2
o
m
LI~
=~
=

g3~

23

988115

B-152



SW B3 PG 8 NX 91°6BT- ‘SH 9 S- 8 NM £2°C :YLy0 M9id B3 SSYID THD :¥3ILTI4 489827 : TINNUHD
(5W)  3INIL
pIg PEZ BGE YA BBT LR Bsl po1 BL Dk oI pZ-
| pRE-
. . . [p— @TNI
. . : —1 9B3-
. . .
o
. . A
™
m
. . . : — BZI-
=
=
JRE— Sml
B
CT1B86 - H38WNN 1531 NB¥O08d INFW553586 HuD AIN INT ol 22

T010L 30HD4 & # d4NOYD H3Iyywd 1732 QYD
d31480U8 1730 0B07 MTYLNOHA DINI NOILIO3dX3 O¥DJ BBBT

882115

B-153



SW ¥B IF @ NX £6 +GZ-

‘SW ¥Z C- 8 NX ST yled Mgad

B3 55YT13 "HI -¥3LNId 493421

+ TINNBH]

BoE-

Bre-

BBI-

BLi-

83-

29

[5HY  3WIL
BIE B8e BGZ TAA Bb7 031 et 821 BL k4 BI BZ-
CTIRB6 - YJEGNNN 1531 NUH20dd IN3NSS3550 ¥B80 AN CIONT 34t

WL0L 30H04 9 # dNOHD ¥3IYHYH 17130 QuDT
H3Iy¥bg 717133 080T TULINOY4 DLINI NOILIQ3dX3 0HOL 8BBT

33404

TN

980115

B-154



SN 9F'ZF @ NX GB BL3- ‘SW 9B'Z- 8 NX 21°¢ :9lvd Xy3d B3 SSPTI3 "HI ¥3LTI4 13837 :T3INNUHD
(5W)  3HIL
pIg 24 7|04 Bze 861 831 BET 8ol BL Dy B! BC-
_ BB-
. — Ci-

. . [qpe— *ml
i
o
X
[}
m
— 98- =
o
©
. —| 81~
2

suoTieueTdxy UOTITSINbOY w3vq 204

£11086 :H3QWNN 15831 NOHDDHd IN3INSSISSH Y8l RN “ONI J4lL 81
30404 Y31HHBE 7130 08071 W10l

431848 1133 007 TUINOMA DINI NDILIOG3dX3 OHOS4 8BBT

98R115

B-135



OXHLD - 13NNUHD

SN BE"L¥ 8@ NA GB ' BLS- ‘SW PD'8 @ NX B 8I- B3 55873 "HI 13837
SH ep'e 8 WNBO' D ‘SW ¥¥ £B 8 WN G9 T+B :Ylv0 Nuid B81 SSVTI "HJ -¥3L1714

(yBT X WH)  IN3WIDPJSI0
281 £91 L¥] pEl VIl 86 18 c3 B A4S 31 )

suoTaeuRTdxy UOTITSTNbOY eleQ 299

11886

CHIENNN 1§31 NDdO0dd ININBS3SSY HUD AIN

ININ3IVTdSI0 SIKU-K 3T01HIA 3OUYIAU S5A 3ID¥04 HI[¥YPE 1732 O¥07 16L0L
d3THuBE 1730 080T TUINOY4 DINI NDILIO3dK3I 0HO4 BBEBI

"ONT 24l

coI-

CB-

C1

33404

(181 X NA)

988115

B-138



Appendix C

Dummy Certification Data

C-1 980115



Pre-test Certification Data

Driver Dummy S/N: 192

C-2 980115



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

SN192 ALDERSON 14-01-98
TRC INC. TEST NO: 192C37ED1 S72E SN192 EXT.DIMENSION CAL37
T TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
|LOCATION FOR CHEST CIRCUMFERENCE (AA)| 16.9 - 17.1 IN | 17.0 IN |
| LOCATION FOR VAIST CIRCUMFERENCE (BB)| 8.9 - 9.1 IN | 9.0 IN |
|CHEST CIRCUMFERENCE  (Y) | 38.2 - 39.4 IN | 38.6 IN |
|VAIST CIRCUMFERENCE  (Z) | 32.9 - 34.1 IN | 33.9 IN |
|CHEST DEPTH  (0) | 8.4- 9.0 IN| 8.5IN |
|H-POINT HEIGAT  (C) ] 3.3- 3.5IN| 3.5IN |
|H-POTNT FROM SEATBACK (D) | 5.3 - 5.5 IN | 5.4 IN |
|SKULL CAP TO BACKLINE  (H) | 1.6 - 1.8 IN | 1.7 IN |
|TOTAL SITTING HEIGHT  (A) | 34.6 - 35.0 IN | 34.8 IN |
|THIGH CLEARANCE ~ (F) | 5.5 - 6.1 IN| 5.7 IN |
|BUTTOCK KNEE LENGTH  (K) | 22.8 - 23.8 IN | 23.7 IN |
|BUTTOCK POPLITEAL LENGTH  (N) | 17.8 - 18.8 IN | 18.7 IN |
|POPLITEAL HEIGHT (L) | 16.9 - 17.9 IN | 17.6 IN |
|KNEE PTVOT HETGHT (M) | 19.1 - 19.7 IN | 19.6 IN |
|¥o0T LENGTH  (2) | 9.9-10.5IN| 10.3 1IN |
|FoOT BREADTH (W) | 3.6- 42 IN| 3.9IN |
|SHOULDER PIVOT FROM BACKLINE  (E) | 3.3 - 3.7 IN | 3.7 IN |
|SHOULDER BREADTH (V) | 16.6 - 17.2 IN | 16.8 IN |
|SHOULDER PIVOT HEIGHT  (B) | 19.9 - 20.5 IN | 20.1 IN |
|ELBOV REST HEIGHT ~ (J) | 7.5- 8.3 IN| 8.0 IN |
| SHOULDER-ELBOW LENGTH  (I) | 13.0 - 13.6 IN | 13.1 IN |
|BACK OF ELBOW TO WRIST PIVOT  (G) | 11.4 - 12.0 IN | 1l.6 IN |
DUMMY MEETS SPECTFICATIONS
TECHNICIAN & C.\) RUN NUMBER: 011598.0726

A

Cc-3 980115



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

TRC INC. TEST NO: 192C37HD1 572E SN192 HEAD DROP CAL 37
l I I

| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
| l I |
|RELATIVE HUMIDITY ! 10 - 70 % | 46.0 % |
I i

| PEAK RESULTANT ACCELERATION| 225 - 275 G | 241.45 G

| |

|PEAK LATERAL ACCELERATION | 15 G MAX | -3.54 G

| IS ACCELERATION CURVE | |
| UINITMODAL? | YES I YES

TEST MEETS SPECT ICATIONS/7
TECHNICIAN /71 C:«M¢ﬁf?ﬁ§é§¢4%4zf' RUN NUMBER: 020598.0925;4
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 192C37NF1 572E SN192 NECK FLEXION CAL37
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS |
| | |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C
l | I
RELATIVE HUMIDITY | 10 - 70 % |  20.0 % |
I |
IMPACT VELOCITY | 6.89 - 7.13 M/S | 7.12 M/S
| | 10 MS | 22.50 - 27.50 G | 22.83 G
PENDULUM =~ mmememm e o e e e e e
| 20 MS | 17.60 - 22.60 G | 21.61 G
DECELERATION =~ === mm oo mmo oo oo e e
| 30 MS | 12.50 - 18.50 G | 14.73 G |
I I |
|MAX PENDULUM G l 29 G MAX | 23.42 G
I | |
|[MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 14.67 G |
|DECELERATION-TIME CURVE | | l
|DECAY TIME TO 5 G | 34 - 42 MS | 40.64 MS
| D PLANE | MAX | 64 - 78 DEG. | 70.01 DEG
I e
| ROTATION | TIME | 57 - 64 MS | 59.52 MS
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 96.08 NM |
| OCCIPITAL —  memm s oo e o oo
| CONDYLE | TIME | 47 - 58 MS |  53.28 MS

|ROTATION ANGLE-TIME CURVE | |
|[DECAY TIME TO ZERO | 113 - 128 MS | 114.16 MS

| POSITIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 97 - 107 MS | 101.60 MS |

TEST MEETS SPECIFICATIO

TECHNICIAN_, 7}7L4ay [/ ﬁ%éyf RUN NUMBER: 011498.0815;1

C-9 980115
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 192C37NE1 572E SN192 NECK EXT. CAL37
[ TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | |

| TEMPERATURE 20.6 - 22.2 DEG. C| 21.1 DEG. C
| |
|RELATIVE HUMIDITY 10 - 70 % |  20.0 % |
I | |
| IMPACT VELOCITY 5.95 - 6.19 M/S | 6.05 M/S |
| | 10 M8 | 17.20 - 21.20 G | 17.24 G [
|  PENDULUM = — e e medmemmmm o oo oo oo oo o
| | 20 MS | 14.00 - 19.00 G | 16.97 G |
| DECELERATION = === e mm s s oo e o o o oo o e o
| | 30 MS | 11.00 - 16.00 G | 15.25 G |
| | |

|MAX PENDULUM G | 22 G MAX | 17.58 G

l |
|MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 15.21 G |
| DECELERATION-TIME CURVE | | [
|DECAY TIME TO 5 G | 38 - 46 MS l 41.76 MS |
| D PLANE | MAX | 81 - 106 DEG. | 95.60 DEG |
ROTATION | TIME | 72 - 82 MS | 77.52 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -62.35 NM |
OCCIPITAL = semmmmmmm e oo oo m e oo m oo
CONDYLE | TIME | 65 - 79 MS | 72.32 MS !

ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 147 - 174 MS | 157.20 MS |
NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 120 - 148 MS | 140.88 MS I

TEST MEETS SPECIFICATIONS

Ay
i

TECHNICIAN 737 l;l;LﬁZ?é#%égia// RUN NUMBER: 011498.1004;2
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST

TRC INC. TEST NO: 192C37THI 572E SN192 H.S.THORAX CAL37

TEST PARAMETER | SPECIFICATION TEST RESULTS
| |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C
| I
|RELATIVE HUMIDITY | 10 - 70 % | 20.0 %
i I
| PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.68 M/S
| |
MAXIMUM DEFLECTION | 63.5 - 72.6 MM | 67.5 MM |
| |
MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5705. N |
|
INTERNAL HYSTERESIS | 69% - 85% | 73.1% |

TEST MEETS SPECIFICATIONS

TECHNICIAN,Qfﬁgéfﬁiz {;A;lMEWg%éiz%vﬁ§ RUN NUMBER: 011498.1443;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572F 13-JAN-98
TRC INC. -  TEST NO: 192C37HR1 RIGHT HIP FLEX 0 DEGREES
! I |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
|
|RELATIVE HUMIDITY | 10 - 70 % | 35.0 % l
I l |
| ROTATION RATE | 5 - 10 deg/sec | YES |
| TORQUE @ 30 deg | |
|ROTATION | <= 94.9 Nm |  72.8 Nm |
|ROTATION @ 203.4 Nm l |
| TORQUE | 40 - 50 deg. | 44.6  deg. [

)

TEST MEETS SPECIFICATIONS
TECHNICIAN /522%7244 A

iy RUN NUMBER: 011398.1329;1

C-30 980115



S £3'9- 8o Z1°9- 'S FR'Y B o k¥ Gy :9LBHO MBI P9 SSUT1D3 HI ¥3LT14 OXdHY : TANNUHD
(z_BPT X §) 3UIL

pes PlL P¥9 pag PBY BR¥ LAY B8+c pna1 2B a p8-

_ _ Gi~

J7I9NY

(o)

T7AECT 86ST1O - d3IBUNN NNY 5334330 B X314 dIH LHOIY VHHLEOZBT < H3IBUNN 1§31 J¥i 6L

NDILOLIDY NOIX374 dIH LHOIYH
S33H330 8 - NOILYUDI4IH3IA NOIX3ITd dIH 111 OIHBAH

980115

Cc-31



Byv-

ov

88

gzl

B31

(4514

S ¥$°6 B NN B3 91- ‘S ¥B'9 @ W'N 86 BZZ :¥1¥0 Xv3d B3 SSU13 "H3 ¥3L1Id4
(z-81 X 81 JUIL
Bo8 BeL B¥3 Bag BBY BRv ece vl 891 08B 2 p8-
—l
T7REST BBETTB - HIBUNN NNY S334330 B X374 dIH LHIIY THHLEIZBT - Y¥3BUNN LS3L D4l
INJWOW NDIX3T4 dIH LHIIHY
§334930 8 -~ NOILUDI4IH3IA NOIX34 SIH 111 DIHHAH

HAdHH : TINNBHD

ENIVEISAN

(H-N)

980115

C-32



BG&-

BG

BBl

pGl

bBe

BEL

S $¢°6 8 WNGBI 8- 'S ¥2'3 8 WNBE BLL B9 SSEIJ "HI NAdHY
5 £€3°0- 8 o ¢F1'9- S E@B@ o ¥F EF 0100 AOId 89 SS¥T3 THJ -y¥3LTI4
(1-BT X o) 713N
Bas PvE pBY By pag pBE B¥2 981 Bzl 25 2 B9-
T'RL8 1 6BETIR - HIBUNN NDY 5334230 B X374 dIH LHIIYH TUHLEIZBT - ¥IBUAN 1531 24l

J1ONY NOITIULDY SA INJWON NOIX3Td dIH LHDIY

5334330 B -

NOTIUOI4IH3A NOIX3T4 dIH 111 OIYBAH

OXdHYH - 13NNGHD

angyol

(H-N)

980115

C~-33



TRANSPORTATION RESEARCH CENTER INC.

LEFT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 13-JAN-98
TRC INC. TEST NO: 192C37HL1 LEFT HIP FLEX O DEGREES
| ! ,

| TEST PARAMETER | SPECIFICATION | TEST RESULTS |

l |

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

| | I |

|RELATIVE HUMIDITY | 10 - 70 % | 35.0 % |

| | |

| ROTATION RATE | 5 - 10 deg/sec | YES I
| TORQUE @ 30 deg | |

| ROTATION A | <= 94.9 Nm |  69.6 Nm |
|ROTATION @ 203.4 Nm | |

| TORQUE | 40 - 50 deg. | 41.7 deg. |

TEST MEETS SPE?IFICATIONS;
7 « .

TECHNICIAN RUN NUMBER: 011398.1324;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

TRC INC. TEST NO: 192C37RK1 572E SN192 RIGHT KNEE CAL 37
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I
| TEMHPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
|RELATIVE HUMIDITY ] 10 - 70 % 45.0 %
|
| PROBE VELOCITY ] 2.07 - 2.13 M/S 2.08 M/S
I |
| PEAK KNEE IMPACT FORCE | 4715 - 5782 N 5620.0 N
|5.0 XG PENDULUM I

- — - ————— " A} - " L - - e - . e v - A - - S ma - e -

TEST MEETS SPECIFICATIONS -

TECHNICIAN K&l T2

L RUN NUMBER: 020598.0856;3
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

TRC INC. TEST NO: 192C37LK1 572E SN192 LEFT KNEE CAL 37
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS |
| |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C
| 1 I
|RELATIVE HUMIDITY | 10 - 70 % | 35.0 %

| |
[PROBE VELOCITY | 2.07 - 2.13 M/8 | 2.08 M/S

| l |
|PEAX KNEE IMPACT FORCE | 4715 - 5782 N | 5474.3 N ]

|5.0 XG PENDULUM l l |

TEST MEETS SPECIFICATIONS {25§€%;~
TECHNICIAN ¢ (/7 1 {iA,va A0 RUN NUMBER: 011398.1500;1

C-41 : 980115



SN 9T B8 9 14 @~ 'SH 95 C 8 9 6B TIT :¢LH0 Hb3d

pec B8l pa1

{1-BT X SW)
Py 1 FA! BRI

Be3 S5¢13 HIY - ¥3Lid

JNTL
P8 88

b

T4

IXN3d

BZ-

T°PRGT 86L£718 :dIBNNN NDY

L8 WD J3ANA 1437 Z6INS LG
{ "ONId 0¥ S8) NDILuH3T3330 WNINON3Id

NOILI9HBITED F3INA L1437 1T

0THEAH 3-CLE LYYd

IATLEDEB]T

S¥38UNN 1S3L

o4l

- TINNYHD

pE-

)

pE
D
(9l
[qr]
m
~
m
A
msd

B3
o
=
o

BB

BZ1

pLI

980115

C-42



SN 81 B 8 N £6 %E- ‘SH 85°Z ® N ZE ¥L¥G :¥LY0 H¥3d

Bal p81 pa1

(1-BT X SH)
By A 2o1

@83 55970 "HI

NIl
B8 U]

ey

0e

431714 4XN3d

< TINNEH]

) BZ-

T'PBGT BBYTIO - HIBUNN NNY

L% T3 I3NM L1437 ZBINS 3JZLG
( ON3Id DX G) 30404 WNINON3d

NOILBHEITGD 3J3NX 1437 I1I

0IH8AH 3-2.C 1dbd

IATLEDCB T

-438UNN LS3L ot

Gi-

Gl

Bt

14

es

7

33404

(zBT % N)

980115

C-43



Pre-test Certification Data

Passenger Dummy S/N: 142
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID TII EXTERNAL DIMENSIONS

SN142 HUMANOID 14-01-98
TRC INC. TEST NO: 142C38ED1 572E SN142 EXT.DIMENSION CAL38
o TEST PARAHETER  (DINEN.)| SPECIFICATION | TEST RESULTS|
|LOCATION FOR CHEST CIRCUMFERENCE (AA)| 16.9 - 17.1 IN | 17.0 IN |
|LOCATION FOR VAIST CIRCUMFERENCE (EB)| 8.9 - 9.1 IN | 9.0 1N |
[CHEST CIRCUMFERENCE  (Y) | 38.2 - 39.4 IN | 38.8 IN |
[VAIST CIRCUMFERENCE  (2) | 32.9 - 34.1 IN | 33.5 I |
|CHEST DEPTH  (0) | 8.4- 9.0 IN| 8.6 1IN |
|H-POINT HEIGHT ~  (¢) | 3.3- 3.5 N | 3.4 |
|H-POINT FROM SEATBACK (D) | 5.3 - 5.5 IN| 5.4 IN |
|SKULL CAP TO BACKLINE (M) | 1.6 - 1.8 N | 1.7 1IN |
|TOTAL SITTING KEIGHT () | 34.6 - 35.0 IN | 34.6 IN |
|THIGH CLEARANCE  (F) | 5.5- 6.1 1IN | 6.0 IN |
|BUTTOCK KNEE LENGTH  (K) | 22.8 - 23.8 IN | 22.9 IN |
[BUTTOCK POPLITEAL LENGTH  (N) | 17.8 - 18.8 IN | 17.8 IN |
|POPLITEAL HETGHT (L) | 16.9 - 17.9 IN | 17.4 IN |
|KNEE PIVOT KEIGRT (M) | 19.1- 19.7 IN | 19.5 IN |
|Foor LENGTH () | 9.9-10.5IN | 101N |
|FOOT BREADTH (W) | 3.6 - 4.2 N | 3.9 IN |
|SHOULDER PIVOT FROM BACKLINE  (E) | 3.3 - 3.7 IN | 3.6 IN |
|SHOULDER BREADTR (V) | 16.6 - 17.2 IN | 17.0 IN |
|SEOULDER PIVOT HETGHT (B) | 19.9 - 20.5 IN | 20.2 IN |
|ELBOW REST HEIGHT ~ (J) | 7.5- 8.3 IN | 7.818 |
|SHOULDER-ELBOV LENGTH (D) | 13.0 - 13.6 IN | 13.3 IN |
|BACK OF ELBOV TO WRIST PIVOT  (G) | 11.4 - 12.0 IN | 11.5 IN |
‘Bﬁﬁié'ﬁééiéééfééii;éé:&é&é """"""""""""""""""""""""""
TECHNICIAN Yy 5 (G RUN NUMBER: 011598.0717

C-45 980115



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

“TRC INC. TEST NO: 142C38HDI 572E SN142 HEAD DROP CAL 38
| |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
| l
|RELATIVE HUMIDITY | 10 - 70 % | 20.0 %

l |
PEAK RESULTANT ACCELERATION| 225 - 275 G | 255.53 G |
| |

PEAK LATERAL ACCELERATION | 15 G MAX ! -3.07 G

IS ACCELERATION CURVE | | |
UNIMODAL? | YES | YES |

TEST MEETS SPECIFICATIONS

. - Y
TECHNICIAN ;fﬁzéfzgh Ci/t;%EZZ?%gé%ig;/ RUN NUMBER: 011498.1006;1
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 142C38NF1 572E SN142 NECK FLEXION CAL38
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C |
| | |
RELATIVE HUMIDITY | 10 - 70 % | 20.0 % |
I |
IMPACT VELOCITY | 6.89 - 7.13 M/s | 7.12 M/8
| 10 MS | 22.50 - 27.50 G | 22.53 G |
PENDULUM = e mmmmmmm e e e e m e m e
| 20 MS | 17.60 - 22.60 G | 22.07 G |
| DECELERATION = —mmmmm oo o oo o oo o e e e e e e
I | 30 MS | 12.50 - 18.50 G | 16.02 G
I l |
|MAX PENDULUM G ] 29 G MAX | 23.05 G |
| | |
| MAX PENDULUM G ABOVE 30 MS | 29 G MAX |  15.94 G |
DECELERATION-TIME CURVE | | |
DECAY TIME TO 5 G | 34 - 42 MS |  39.60 MS
D PLANE | MAX | 64 - 78 DEG. |  73.08 DEG.
| ROTATION | TIME | 57 - 64 MS |  61.84 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 96.58 NM |
OCCIPITAL = mmmmmm e m e o oo
| CONDYLE | TIME | 47 - 58 MS | 53.44 MS

ROTATION ANGLE-TIME CURVE | |
DECAY TIME TO ZERO ] 113 - 128 MS | 116.48 MS

POSITIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 97 - 107 MS | 101.36 MS

TEST NEETS SPECIFICATIONS
TECHNICIAN,X%§504514 /ing;;?ﬁégzgg;L, RUN NUMBER: 011498.1039;3
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 142C38NEl 572E SN142 NECK EXT. CAL38
| TEST PARAMETER | SPECIFICATION | TEST RESULTS
|
| TEMPERATURE | 20.6 - 22.2 DEG. ¢| 21.1 DEG. C
|
RELATIVE HUMIDITY | 10 - 70 % |  20.0 % |
|
IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.05 M/S |
| 10 MS | 17.20 - 21.20 G | 17.68 G l
PENDULUM = s e e e e oo
| 20 MS | 14.00 - 19.00 G | 16.86 G |
| DECELERATION e o
[ 30 MS | 11.00 - 16.00 G | 15.92 G |
| | l I
|MAX PENDULUM G l 22 G MAX |  17.84 G |
| | |
|MAX PENDULUM G ABOVE 30 MS | 22 G MAX l 15.86 G
| DECELERATION-TIME CURVE | | |
|[DECAY TIME TO 5 G | 38 - 46 MS | 40.24 MS |
| D PLANE | MAX | 81 - 106 DEG. | 95.16 DEG |
| e
|  ROTATION | TIME | 72 - 82 MS | 75.52 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -71.20 NM |
| OCCIPITAL = eemmmm e e oo o e ce e
| CONDYLE | TIME | 65 - 79 MS | 70.24 MS |
|ROTATION ANGLE-TIME CURVE | |
|DECAY TIME TO ZERO | 147 - 174 MS | 153.60 MS |
[NEGATIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 120 - 148 MS | 137.44 MS
TEST MEETS ZzégifICATIONS /2
TECHNICIAN 2 75227 i 2249f2 RUN NUMBER: 011498.1109;1
Ed

C-59 980115



SW ¥3°9F 8 J Bi &-

pac B81!

‘SW 98B 8 D ¥B LT Y1V WW3Id
(SHY  3WIL

B9 o¥1 bel ept pB 83

B9 55912

oY

"H3 - ¥31114

NA

JXN3d :13NNUHD

T'RTT11 86%TIB :H3IAUAN NDY

BETYD " 1X3 MI3IN ZFINS 3JLC
NDI1oH313330 HNINON3d
NOTLUHEI T8 NOISNILXI MIIN 1[I UI¥BAH 3F-Z.G

TINBEILYI

1dbd

“438UNN 1531

pZ-
98-
@ ]
I
(end
-—{p8 3
m
k2]
el
e
-
o
-—931 =
o
>
=
ot BFL L
- —1 LS
591 2B

980115

C-60



SW ¥B'GBT 8 o BL S1- "SW Z4 ¥4 8 o C5 Ik :B1Y0 MU3d B3 S5YTD "HI H3LTIA4 G138
(5Hy  3JNIL
Bec R8I B9l v 1 A 621 21 29 i rA 8 pe-

T'ol11 86%T1R - H3IGUNN NDY

BETYD 1X3 MIIN CHINS 3JZLG TINBEJZH T
AJ3AN 40 389B LNOGY NOILGL10Y
NOI16H81183 NOISN3LX3 MD3IN 1[I OIHEAH 3-ZLC L¥Ud

“¥380NN 1§31 DMl

B3-

BE-

Bt

89

Bb

1Al

+ TINNGHD

JINY

(o]

980115

C-61



SW BZ GBT ® o £6°8BI~ 'SW 81°'9Z ® o LB EG :91V0 MW3d g9 S5973 "HY -ddL1TI4 Yl3HL :13NNUHD

(5W)  3JHIL
pee peIl Bo1 By 1 BLl BB1 B8 83 /34 ¥ B pe-
_ p9-

T°RTTI BB+TIB - ¥3EUNN NNY BE1ED ~1K3 MIAN ZF¥INS 3IZLG PTINBEDZ#T - ¥38UNN 1S3L Oyl 8ei

FTAONDD 181141220 LNDOEY NOILVLOY
NOTLBHEIT9D NDISNIIXI MO3IN II1 OI¥HAH 3-2LC Lybd

ERBINY

(o)

980115

C-62



SW B9 GBT 8 o IS %~ ‘SW ¢6'GL 8 » LT G :ULWO M93d B3 S5870 HI
(50} 3NIL
T P8l B3l B pZl 2B1 b8 B9 ev B

9 BZ-

| | |

T/RTT1 8B TIR - HIBUNN NDY BETU3 " IX3 M3IN LHINS 3246
NOILU1DY WIDL
NOILUHBI 19D NOISNILX3I MI3N III OIYBAH 3-ZLC Lyvd

TINBEDZY T

<Y38WNN 1531 DYl

B3-

BE-

BE

85

Bb

A

431714 NU10L : TINNUHD

JTINY

(o)

980115

C-63



+ TANNGHD

0ot~

eI~

gB-

33404

Bb-

(387 X N3

DY

2B

SN B8F ¥4 8 N ¢6 846G~ ‘SW P9 BBI 8 N 52 £G6Z :Y1v0 X¥3d 03 SSUTD TH) :¥3lLTI4 AKAIN
(SW) JHIL
Bac B81 B31 Br1 Bzl BBl P8 R 0¥ 8e Be-
178111 86b110 - d38UNN NNY BETBD ~IX3 M33IN Z+INS 3ITLG FANBEDZKT - HIGUNN LSIL Ol

SIKY X 30404 %23N

NOTLUHEITYI NOISNILIXI MI3IN II1 OId8AH I-ZLC 1lyud

980115

C-64



B31-

ec1-

BB~

Br-

ks

0B

SN ¥Z @L 8 W-N LG 19- “SW TL ZTBT B W'N ¥E£ LT :9LBO M¥3d B3 55¥710 H) :¥317114d HAXIN
[5HY  3JHIL
pac P81 B31 B+ 1 gel BB1 28 29 g FA ] T
T°B1T1 864110 Y38UNN NNY BEAED 1Xd MIIN CFINS 3CLC PINBEDZHT - HIGUNN LS3L Ml

SIXY A LN3WDW XI3N
NOTLoHBITED NOISNILX3 MO3N IIT OIHBAH 3-2LG Lybd

+1INNBHD

Jnoyol

(H-NI}

980115

C-65



SN ¥Z BL 8 W'N BZ 1L~ ‘SH

1T R8I B31

v

BZ £BT B W'N T471% :9180 X¥uU3id B3 558710 "HI
{50y JUIL
IA! 881 28 '] B B

~43114

2 BZ-

1701711 88¥ 110 - HIGUAN NDY

BETUD " 1X3 MIIN LFINS 3ZLE
JTAONDD WIIdID20 LNDAY INIWOW oi0L
NOTLUYMBIED NOISNILIX3I MIIN 11 OI¥HAH J-ZLC 1¥bd

FANBEDZV ]

“43JBUNN 1531 Jdl

pa1-

Bei-

BB-

By-

o

28

HOMIN : TINNVHO

NgyoL

{R-N)

980115

C-66



TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

TRC INC. TEST NO: 142C38TH1 572E SN142 H.S.THORAX CAL38
l I I
| | HIGH SPEED TEST |
I | —memmmeciee |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS
I |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C
|
RELATIVE HUMIDITY | 10 - 70 % | 20.0 %
l
PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.68 M/S l
l l
MAXIHUM DEFLECTION | 63.5 - 72.6 MM | 71.1 MM |
| l
MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5518. N |
1 l |
| INTERNAL HYSTERESIS | 69% - 85% | 71.7% |

TEST MEETS SPECIFICATIONS

i

TECHNICIAN /¢ <:é2524gﬂaﬁ<géigé— RUN NUMBER: 011498.1502;1

C~67 980115



B1-

g1

ac

ot

il4

BC

SN ¥B 1- 8 9 4B'B- “SW B3'67 8 9 5@ ¥Z :YLUO Av3d @81 55973 "H3 :¥3L1IA4
(SH}  INIL
pel 06 08 gL 28 Bs By gg Be 01 ] pI-
T'SPCT BBFTIB - HIBWUNN NNY 8E103 XGHOHL S'H Z¥INS 3ZLC THIBE3ZPT - Y38NNN LS3L J¥l

NDI1¥H313330 WNINON3d
NDTLBYEITWD KPYOHL TI1 CIHHAH 3-ZLC IHbd

JXN3d : 13INNUHD

NOI1¢¥d3713339

(3

980115

C-68



Be-

B

By

83

281

SN B 7- 8 N ¥Z GT- "SW B9 BT 8 N %5 BIGS :9lvd »eid B81 SSUTD "H3 ¥3ALTIA
(5HY JUNIL
pel 28 g8 0L Bs /18 2y Be Be B1 @ Bi-
T7¢RCT 88V11B - ¥3BUNN NDY BET1E3 XGHOHL 5'H Z¥INS 3CLG THIBEDIZ¥1 -¥38UNN 1§31 241

32404 HRINON3d
NDILGHEINED XUPHOHL II1 O[HAAH 3-ZL€

lHbd

3XKNId : TINNUHI

33404

{zB7 X N}

980115

C~-69



SW BB @ 8 WN LB '®- 'SH ZB'GZ 8 WW BZ T4 :¥1Y¥0 Av¥3d

BBT SSUTD "HI :¥31714 0¥1S3

(5W)  3INIL
pat 0B 88 BL B3 B& o 7} 8z Bi @ B1-
FTTERST 864718 - dIENNN NNY BEIED XUHOHL S H ZvINS 3JZLG THIBE2ZH 1 - ¥38UNN LS3L oYL

ININZOBIA5I0 WNNYFLS
NDILGYEITWD KUMOHL 111 0IHBAH 3-ZLC 1Hbd

- TINNUHD
BE-
P
Bf o
I
av)
|
D
o>
m
P8 =
=
——]
=
=
o6
YA
pCl

980115

C-70



SW ¥B ' 1- 8 N #Z Gf- ‘SW B3 Bl 8 N ¥5 BIGS @81 SSUTI3 "HI

SN BB'® ® WW LB B~ ‘SW Z6'GZ 8 WW BZ 1L (Pled ME3d @81 559703 "HI
CHWY  IN3W32871dS10

Bol 26 es gL B3 BE R B¢

14

21

-EER e

4¥XN3d

BEIBD XBHOHL S H Z¥INS FCLG
33404 WNINON3Id SA IN3WIIBTLSIO LSIHD
NDILBHBIWD XUHOHL IID OIYBAH 3-ZL8 1dvd

T7¢RCT 86F 11D - H3IGUNN NNY

THIBEIZFI

cY3GUNN LS3L JHl

B1-

A

pe

oy

es

g8

BBI1

OX153 1INNWHI

37404

(BT X N}

980115

c-71



TRANSPORTATION RESEARCH CENTER INC.

RIGHT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 13-JAN-98

TRC INC. TEST NO: 142C38HR1 RIGHT HIP FLEX 0 DEGREES
I N | I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I

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

RELATIVE HUMIDITY | 10 - 70 % | 35.0 % |

I I

ROTATION RATE | 5 - 10 deg/sec | YES |

TORQUE @ 30 deg I I I

ROTATION | <= 94.9 Nm | 75.1  HNm |

|ROTATION @ 203.4 Nm I | I
| TORQUE | 40 - 50 deg. | 43.8 deg. [

TEST MEETS SPECTFICATIONS .
TECHNICIAN /<%K%§Q;éq (iiiéf;zzé%higzx~ RUN NUMBER: 011398.1341;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 13-JAN-98
TRC INC. TEST NO: 142C38HL1 LEFT HIP FLEX O DEGREES
|
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l |
{ TEAPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
| |
|RELATIVE HUMIDITY | 10 - 70 % | 35.0 %
| |
|ROTATION RATE | 5 - 10 deg/sec | YES
| TORQUE @ 30 deg | |
| ROTATION | <= 94.9 Nm |  64.4 Nm
[ROTATION @ 203.4 Nm [ |
| TORQUE | 40 - 50 deg. | 43.3 deg. |

TEST MEETS SPE IFICATIONS
TECHNICIAN LZ?L7 (:L/ét;i%%§“4z/2/, RUN NUMBER: 011398.1350;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

TRC INC. TEST NO: 142C38RK1 572E SN142 RIGHT KNEE CAL 38
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C
| |
|RELATIVE HUMIDITY | 10 - 70 % | 35.0 % |
( |
|PROBE VELOCITY | 2.07 - 2.13 M/S | 2.07 M/S
I | | |
|PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5334.9 N |

|5.0 KG PENDULUM | |

TEST MEETS Z%;gIFICATIONS
TECHNICIAN ) 1{fz£4 L;4J4Qj7;%;;§gyﬁ‘ RUN NUMBER: 011398.1515;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

TRC INC. TEST NO: 142C38LK1 572E SN142 LEFT KNEE CAL 38
I TEST PARAMETER | SPECIFICATION | TEST RESULTS
| I I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C
I I I I
|RELATIVE HUMIDITY | 10-70% | 35.0%

| I
| PROBE VELOCITY | 2,07 - 2.13 M/S | 2.07 W/S
I I I |
|PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5003.8 N

|5.0 XG PENDULUM | | I

TEST MEETS S#fS%FICATIONS

TECHNICIAN i<:£i1/24h (i/(»ééizﬁéé}iﬁyz/*' RUN NUMBER: 011398.1510;1
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Appendix D

Miscellaneous Test Information

D-1 980115



Dummy Instrument Calibrations

Driver Dummy #192
Serial Model Calibration Date
Number Number  Manufacturer Last Due
Head X-axis accelerometer AAL54 7264 Endevco 01/05/98 07/05/98
Head X-axis accelerometer-redundant AJ&J7 7264 Endevco 01/05/98 07/05/98
Head Y-axis accelerometer AAMPS 7264 Endevco 01/05/98 07/05/98
Head Y-axis accelerometer-redundant J15391 7264 Endevco 01/05/98 07/05/98
Head Z-axis accelerometer ACB35 7264 Endevco 01/05/98 07/05/98
Head Z-axis accelerometer-redundant AC8Wb6 7264 Endevco 01/05/98 07/05/98
Zhest X-axis accelerometer ACCDO 7264 Endevco 01/05/98 07/05/98
Chest X-axis accelerometer-redundant AT79G] 7264 Endevco 01/05/98 07/05/98
“hest Y-axis accelerometer ACCS82 7264 Endevco 01/05/98 07/05/98
Chest Y-axis accelerometer-redundant AGR69 7264 Endevco 01/05/98 07/05/98
“hest Z-axis accelerometer ACCS59 7264 Endevco 01/05/98 07/05/98
“hest Z-axis accelerometer-redundant AALR2 7264 Endevco 01/05/98 07/05/98
_eft femur force load cell 263 2121 Denton 01/05/98 07/05/98
Right femur force load cell 264 2121 Denton 01/05/98 07/05/98
Neck X-axis force load cell 445 1716 Denton 10/01/97 04/01/98
Neck Y-axis force load cell 445 1716 Denton 10/01/97 04/01/98
Neck Z-axis force load cell 445 1716 Denton 10/01/97 04/01/98
Neck Moment about X-axis load cell 445 1716 Denton 10/01/97 04/01/98
Neck Moment about Y-axis load cell 445 1716 Denton 10/01/97 04/01/98
Neck Moment about Z-axis load cell 445 1716 Denton 10/01/97 04/01/98
Yelvis X-axis accelerometer AJ694 7264 Endevco 01/05/98 07/05/98
Pelvis Y-axis accelerometer J15376 7264 Endevco 01/05/98 07/05/98
‘elvis Z-axis accelerometer AJ788 7264 Endevco 01/05/98 07/05/98
“hest deflection potentiometer 87313-96 14CB1-2981 Vernitech 01/05/98 07/05/98
—ap belt force load cell 615 3419 Lebow 08/01/97 02/01/98
Shoulder belt force load cell 616 3419 Lebow 07/15/97 01/15/98
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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 039-MX 1583 Denton 09/26/97 03/26/98
Left upper tibia moment about
Y-axis load cell 039-MY 1583 Denton 09/26/97 03/26/98
Right upper tibia moment about
X-axis load cell 036-MX 1583 Denton 09/26/97 03/26/98
Right upper tibia moment about
Y-axis load cell 036-MY 1583 Denton 09/26/97 03/26/98
Left Lower tibia X-axis
force load cell 033-FY 1584 Denton 09/26/97 03/26/98
Left Lower tibia Z-axis
force load cell 033-FZ 1584 Denton 09/26/97 03/26/98
Left Lower tibia moment about
Y-axis load cell 033-MX 1584 Denton 09/26/97 03/26/98
Right Lower tibia X-axis
force load cell 040-FY 1584 Denton 09/26/97 03/26/98
Right Lower tibia Z-axis
force load cell 040-FZ 1584 Denton 09/26/97 03/26/98
Right Lower tibia moment about
Y-axis load cell 040-MY 1584 Denton 09/26/97 03/26/98
Left foot X-axis accelerometer 10073 7264 Endevco 01/05/98 07/05/98
Left foot heel Z-axis accelerometer 10263 7264 Endevco 01/05/98 07/05/98
Left foot toe Z-axis accelerometer 10101 7264 Endevco 01/05/98 07/05/98
Right foot X-axis accelerometer APYT4 7264 Endevco 01/05/98 07/05/98
Right foot heel Z-axis accelerometer APORS 7264 Endevco 01/05/98 07/05/98
Right foot toe Z-axis accelerometer 10076 7264 Endevco 01/05/98 07/05/98
D-3 980115



Dummy Instrument Calibrations, Cont’d.

Driver Dummy #192

Serial Model Calibration Date

Number Number  Manufacturer Last Due
" eft knee left sensor 036 1587 Denton 09/26/97 03/26/98
eft knee right sensor 036 1587 Denton 09/26/97 03/26/98
Right knee left sensor 043 1587 Denton 09/26/97 03/26/98
tight knee right sensor 043 1587 Denton 09/26/97 03/26/98
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Dummy Instrument Calibrations, Cont’d.

Passenger Dummy #142
Serial Model Calibration Date
Number Number Manufacturer Last Due
Head X-axis accelerometer ACC63 7264 Endevco 01/05/98 07/05/98
Head X-axis accelerometer-redundant ACS8LS 7264 Endevco 01/05/98 (7/05/98
Head Y-axis accelerometer ACCO2 7264 Endevco 01/05/98 07/05/98
Head Y-axis accelerometer-redundant ACCR7 7264 Endevco 01/05/98 07/05/98
Head Z-axis accelerometer ACCF3 7264 Endevco 01/05/98 07/05/98
Head Z-axis accelerometer-redundant A68]] 7264 Endevco 01/05/98 07/05/98
Chest X-axis accelerometer ACCl14 7264 Endevco 01/05/98 07/05/98
Chest X-axis accelerometer-redundant A65JT 7264 Endevco 01/05/98 07/05/98
Chest Y-axis accelerometer ACCRO 7264 Endevco 01/05/98 07/05/98
Chest Y-axis accelerometer-redundant FH14J 7264 Endevco 01/05/98 07/05/98
Chest Z-axi1s accelerometer ACCTS 7264 Endevco 01/05/98 07/05/98
Chest Z-axis accelerometer-redundant AC745 7264 Endevco 01/05/98 07/05/98
Left femur force load cell 257 2121 Denton 01/05/98 07/05/98
Right femur force load cell 258 2121 Denton 01/05/98 07/05/98
Neck X-axis force load cell! 441 1716 Denton 10/01/97 04/01/98
Neck Y-axis force load cell! 441 1716 Denton 10/01/97 04/01/98
Neck Z-axis force load cell® 441 1716 Denton 10/01/97 04/01/98
Neck Moment about X-axis load cell’ 441 1716 Denton 10/01/97 04/01/98
Neck Moment about Y-axis load cell’ 441 1716 Denton 10/01/97 04/01/98
Neck Moment about Z-axis load cell! 441 1716 Denton 10/01/97 04/01/98
Pelvis X-axis accelerometer CY63H 7264 Endevco 01/05/98 07/05/98
Pelvis Y-axis accelerometer AMWAS9 7264 Endevco 01/05/98 07/05/98
Pelvis Z-axis accelerometer ANASS 7264 Endevco 01/05/98 07/05/98
Chest deflection potentiometer 142 14CB1-2981 Vernitech 01/05/98 07/05/98
Lap belt force load cell 674 3419 Lebow 07/15/97 01/15/98
Shoulder belt force load cell 234 3419 Lebow 01/12/98 07/02/98
D-5 980115



Dummy Instrument Calibrations, Cont’d.

Passenger Dummy #142
Serial Model Calibration Date
Number Number Manufacturer Last Due

T eft upper tibia moment about

«-axis load cell 023-MX 1583 Denton 09/26/97 03/26/98
Left upper tibia moment about

y-axis load cell 023-MY 1583 Denton 09/26/97 03/26/98
Right upper tibia moment about ,
<-axis load cell 040-MX 1583 Denton 09/26/97 03/26/98
Right upper tibia moment about

y-axis load cell 040-MY 1583 Denton 09/26/97 03/26/98
7 eft Lower tibia X-axis

orce load cell 019-FY 1584 Denton 09/26/97 03/26/98
Left Lower tibia Z-axis _

orce load cell 019-FZ 1584 Denton 09/26/97 03/26/98
Left Lower tibia moment about

¢-axis load cell 019-MX 1584 Denton 09/26/97 03/26/98

ight Lower tibia X-axis

rorce load cell 034-FY 1584 Denton 09/26/97 03/26/98
Right Lower tibia Z-axis

orce load cell 034-FZ 1584 Denton 09/26/97 03/26/98
Right Lower tibia moment about

{-axis load cell 034-MX 1584 Denton 09/26/97 03/26/98
ft foot X-axis accelerometer APAO1 7264 Endevco 01/05/98 07/05/98
Letft foot heel Z-axis accelerometer J14136 7264 Endevco 01/05/98 07/05/98
eft foot toe Z-axis accelerometer DWS8IC 7264 Endevco 01/05/98 07/05/98
Right foot X-axis accelerometer 10088 7264 Endevco 01/05/98 07/05/98
lght foot heel Z-axis accelerometer 10089 7264 Endevco 01/05/98 07/05/98
Right foot toe Z-axis accelerometer 10087 7264 Endevco 01/05/98 07/05/98
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Dummy Instrument Calibrations, Cont’d.

Passenger Dummy #142

Serial Model Calibration Date

Number Number Manufacturer Last Due
Left knee left sensor 045 1587 Denton 09/26/97 03/26/98
Left knee right sensor 045 1587 Denton 09/26/97 03/26/98
Right knee left sensor 037 1587 Denton 09/26/97 03/26/98
Right knee right sensor 037 1587 Denton 09/26/97 03/26/98

D-7 980115



Vehicle and Calibration Laboratory Instrument Calibrations

Vehicle Accelerometers

Serial Model Calibration Date
Number Number Manufacturer Last Due’
Left rear seat
crossmember X-axis J22078 7264 Endevco 01/09/98 07/09/98
Left rear seat
crossmember X-axis redundant J19954 7264 Endevco 08/15/97 02/15/97
Right rear seat
crossmember X-axis J20566 7264 Endevco 01/08/98 07/08/98
Right rear seat
crossmember X-axis redundant J20265 7264 Endevco 08/15/97 02/15/97
Engine top X-axis J20036 7264 Endevco 10/13/97 04/13/97
Engine bottom X-axis 119697 7264 Endevco 01/02/98 07/02/98
Right brake caliper X-axis A29DJ 7264 Endevco 10/15/97 04/15/98
Left brake caliper X-axis J18844 7264 Endevco 11/13/97 05/13/98
Instrument panel center X-axis J15389 7264 Endevco 08/20/97 02/20/98
Calibration Laboratory Instruments
Serial Maodel Calibration Date
Number Number Manufacturer Last Due
Neck bending pendulum accelerometer CB27 7232 Endevco 09/18/97  03/18/98
Neck bending rotary potentiometer 6 66578 Bournes 08/04/97  02/04/98
Neck bending rotary potentiometer 7 66578 Bournes 08/04/97  02/04/98
Thorax/Hybrid 111 femur
pendulum accelerometer CCe64 7232 Endevco - 09/18/97 03/18/98
Hybrid III femur
pendulum accelerometer CB35 7232 Endevco 09/18/97  03/18/98
D-8 980115



Sign Convention
NHTSA Data Tape Reference Guide

Accelerometers: +X: Forward
+Y: Leftward
+Z:. Upward
Potentiometers: +Chest longitudinal deflection: Outward
+Chest lateral deflection: Leftward
+Seat belt displacement: Outward
+Seat belt extension: Elongation
+Knee slider displacement: Distance between femur and tibia
increased (in relation to a seated
dummy)
Load cells: +Femur force:  Tension
+Seat belt force: Tension
+Barrier force:  Tension
Neck load cells: +X force: Head pushed forward
+Y force: Head pushed leftward
+Z force: Head pulled upward (tension on neck)

+X moment: Right ear rotating toward right shoulder
+Y moment: Chin rotating toward chest
+7Z moment: Chin rotating toward left shoulder

Tibia load cells: +X force: Tension
+Y force: Tension
+7 force: Tension

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

D-9 980115



Frequency Response Classes

SAE J211 OCT88

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-10

Channel Class

60
60
600
180
60
60

1000

1000
600

180
1000
1000

180

1000
1000

1000
1000
1000

600
600
180
60
600
1000
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Appendix E

Restraint System Instructions from Owner's Manual
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 Seating and safety restraints
SEATING

Using the manual lumbar support

Turn the lumbar support control
counterclockwise to increase
firmness.

Turn the lumbar support control
clockwise to increase softness.

Front seats

ﬁ Never adjust the dnvers seat or seatback When the vehlcle is
movmg SR e e e

: : i,i Do. not pﬂe cargo hlgher than the seatbacks to avmd mJurmg
: peopk= n a colhsmn or sudden stop e s

ii Alvvayg drlve and mde Wlth your seatbaLk upright and the lap
belt snug and 1ow across the hlpS A . ‘ .

Lift handle to move seat forward or
backward.
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Using the armrest (if equipped)

Pull the strap to move the armrest
dowmn.

To move the armrest up, lift it until
it latches in the upright position.
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Press ‘to raise or lower the front
portion of the seat cushion.

Press to raise or lower the rear
portion of the seat cushion.

Press the control to move the seat

forward, backward, up or down. —- )
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REAR SEATS

Head restraints

Push or pull the head rests to the
desired position.

Rear folding bench seat (if equipped)

Folding down the rear seats

Ensure that no objects such as
books, purses or briefcases are on
the floor in front of the second row
seats before folding them down.

Move front passenger seat forward
so that the second row seat head
rest clears the front seat.

For assistance, refer to the label
located on the lower position of the -
opening. ’

1. Locate handle below the seat
cushion near the bottom of the door
side cushion (this handle is marked
“A”) . :

2. Lift the handle and push the
'seatback toward the front of the
vehicle. '

3. Press the green control on the seatback to release the closeout panel.
Rotate the panel to closeout the space in the floor.
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4. Once the second row seats are in the down position, the front seats
may be readjusted. )

1. Rotate the closeout panel onto
the seatback and press the black
control (adjacent to the green
control) to lock.

9. Locate and lift the handle marked
“Aﬁ‘
3. Pull on the seatback while lifting

the handle to lift the seat into the
upright position. :

Reclining the seatback

Locate the lever at the bottom of
the seatback marked “1”. Pull the
lever upwards to recline the
seatback.
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Third row seat (if equipped)

The third row seat is equipped with combination lap and shoulder belts
in the outboard seating positions and a manual adjust tongue lap belt in
the center seating position. For information on the proper operation of

the safety restraints, refer to Safety Restraints in this chapter.

The third row seat may be removed from the vehicle for additional cargo
space.

Acessing the third row seat

Your vehicle is equipped with an
easy entry second row seat feature
which allows ready access to the
third row seat. You may enter the
third row seat:

® thirough the passenger side rear
door if your vehicle has a second
row bench seat

e through either rear door if your
vehicle has second row bucket
seats

Ensure that the second row seat is
in the upright position in order to achieve optimum access to the third
 TOW.

To minimize the risk of personal injury, the third row seat should not be
left in the forward, stowed position while the vehicle is in motion. Please
ensure that the seat is in the upright, fully latched position before
putting the vehicle in motion.

1. Locate the lever at the bottom of the seatback marked “1”.

2. Press down on the front of lever “1” while pressing the seatback down
onto the cushion.

3. Locate and lift the lever marked “2” while rotating the seat toward the
front row seat.

4. After entermg the seat, reverse this procedure; ensure that the latch
tub and surrounding areas are clear.
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Removing the third row seat

From the rear of the vehicle, with
the liftgate open:

1. Disengage the lap/shoulder belt
from the floor by inserting a key or
small screwdriver through the hole
in the boot of the detachable
anchor. Then, press the release
button to separate the detachable
anchor from the anchor tongue.

2. Before removing the seat, be sure
that the detachable anchor tongue is
stowed flat into the vehicle floor.

E-8
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3. Use the black plastic clip (located
just above the detachable anchor) to
stow the loose seat belt.

e Pull the seat release lever located
on the lower right side of the
seatback while pushing the
seatback down into the seat
cushion.

o The seatback will latch onto the
cushion. :

4. Lift the seat release bar located
at the center of the seat near the
floor to release the floor latches.

5. While pulling up on the release
bar, lift the seat up and out of the
- floor tubs.

IR

/
[P

6. With assistance, lift the seat out of the vehicle.

Installing the third row seat
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Before installing ﬁour third row seat,
ensure that the detachable anchor
tongues are stowed into the floor
and the loose belts are stored out of
the way. For proper latching, ensure
that the floor tubs are clear of
debris.

From the rear of the Vehlc:le with
the liftgate open:

1. With assistance, lift the seat into
the rear of the vehicle and guide the
seat positioners over the front pins
of the floor tubs.

2. Guide the positioners around each pin and lower the seat.

e When the rear of the seat is 10;—13 cm (4-5 in) above the rear pins,
let the seat drop. This will ensure that the seat will properly latch into
the floor.

3. Locate the seat belt anchor tongue in the plastic housing on the floor.

4. Disconnect the detachable anchor from its stowage location and
connect it to the anchor tongue (making sure that the label on the
detachable anchor is pointing toward the outside of the vehicle (left
side) and that the belts are not twisted or jammed).

5. Insert the seat detachable anchor into detachable anchor tongue until
you hear a “click” and feel the latch engage.

6. Push up on the seat to verify that it is latched into the floor.
7. Verify that the safety belts can move freely on either side of the seat.
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SAFETY RESTRAINTS

Safety restraints precautions
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Combination lap and shoulder belts

1. To fasten, insert the tongue into
the slot in the buckle.

2. To unfasten, push the red release
button and remove the tongue from
the buckle.

The front and rear outboard safety restraints in the vehicle are »
combination lap and shoulder belts. The front and rear seat passenger
outboard safety belts have two types of locking modes described below:

Vehicle sensitive mode

The vehicle sensitive mode is the normal retractor mode, allowing free
shoulder belt length adjustment to your movements and locking in
response to vehicle movement. For example, if the driver brakes
suddenly or turns a corner sharply, or the vehicle receives an impact of 8
km/h (5 mph) or more, the combination safety belts will lock to help -
reduce forward -movement of the driver and passengers.
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Autbmatic locking mode

In this mode, the shoulder belt is automatically pre-locked. The belt will
still retract to remove any slack in the shoulder belt.

The automatic locking mode is not available on the driver safety belt.
When to use the automatic locking mode
e When a tight lap/shoulder fit is desired.

° Anytiine a child safety seat is installed in the vehicle. Refer to Safety

Restraints for Children or Safety Seats for Children later in this
chapter.

How to use the automatic locking mode

- o Buckle the combination lap and
shoulder belt.
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e Grasp the shoulder portion and
pull downward until the entire
belt is extracted.

e Allow the belt to retract. As the belt retracts, you will hear a clicking
sound. This indicates the safety belt is now in the automatic locking

mode.

How to disengage the automaticrlocking mode

Disconnect the combination lap/shoulder belt and allow it to retract
completely to disengage the automatic locking mode and activate the
vehicle sensitive (emergency) locking mode.

Lap belts

Adjusting the lap belt

The lap belt does not adjust automatically. Adjust to fit snugly and as low
as possible around your hips. Do not wear the lap belt around your waist. “
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Insert the tongue into the correct
buckle. To lengthen the belt, turn _ SR
the tongue at a right angle to the

belt and pull across your lap until it
reaches the buckle. To tighten the
belt, pull the loose end of the belt
through the tongue until it fits
snugly across the hips.

Shorten and fasten the belt when
not in use.
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Front and second row safety belt height adjustment

Your vehicle has safety belt height
adjustments for the driver, front
passenger and second row
passengers. Adjust the height of the |
shoulder belt so the belt rests

across the middle of your shoulder.

To lower the shoulder belt height,
push the button and slide the height
control down. To raise the height of
the shoulder belt, slide the height
adjuster up. Pull down on the height
adjustment assembly to make sure it
is locked in place.

Safety belt extension assembly

If the safety belt assembly is too short, even when fully extended, 20 cm
- (8 inches) can be added to the safety belt assembly by adding a safety
belt extension assembly (part number 611C22). Safety belt extension
assernblies can be obtained from your dealer at no cost.

Use only extensions manufactured by the same supplier as the safety
belt. Manufacturer identification is located at the end of the webbing on
the label. Also, use the safety belt extension only if the safety belt is too
short for you when fully extended. Do not use extensions to change the
fit of the shoulder belt across the torso.

Safety belt warning light and indicator chime

The seat belt warning light illuminates in the instrument cluster and a
chime sounds to remind the occupants to fasten their safety belts.
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Conditions of operation

If... Then...
The driver’s safety belt is not | The safety belt warning light ‘
buckled before the ignition key |illuminates for one to two minutes and

is turned to ON... the warning chime sounds for four to
eight seconds.
The driver’s safety belt is The safety belt warning light and
| buckled while the indicator warning chime turn off.”

light is iluminated and the
warning chime is sounding...
The driver’s safety belt is The safety belt warning light and
buckled before the ignition key |indicator chime remain off.

is turned to ON...

Safety belt maintenance

Check the safety belt systems periodically to make sure they work
properly and are not damaged. Check the safety belts to make sure there
are 1o nicks, wears or cuts. All safety belt assemblies, including
retractors, buckles front seat belt buckle assemblies (shde bar) (if :
eqmpped) shoulder belt height adjusters (if equipped), child safety seat
tether bracket assemblies (if equipped), and attaching hardware, should
be inspected after a collision. Ford recommends that all safety belt
assemblies used in vehicles involved in a collision be replaced. However,
if the collision was minor and a qualified technician finds that the belts
do not show damage and continue to operate properly, they do not need
to be replaced. Safety belt assemblies not in use durmg a collision should
also be inspected and replaced if either damage or improper operation is
noted.

Refer to Cleaning and maintaining the safety belts in the
Maintenance and care section.
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|mpbrtant supplemental restraint system (SRS) precautions

The supplemental restraint system
1s desigred to: ’

e work with the safety belt to
protect the driver and right. {front
passenger. ,

e reduce certain upper body
injuries.
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Children and air bags

For additional important safety
information, read all information on
safety restraints in this guide.
Children should always wear their
safety belts. Failure to follow these
instructions may increase the risk of
mjury in a collision.
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The SRS is designed to activate
when the vehicle sustains sufficient
longitudinal deceleration. ‘
The fact that the air bags did not
inflate in a collision does not mean
that something is wrong with the
system. Rather, it means the forces
were not of the type sufficient to
cause activation.

The air bags inflate and deflate
rapidly upon activation.

After air bag deployment, it is
normal to notice a smoke-like,
powdery residue or smell the burnt
propellant. This may consist of
cornstarch, talcum powder (to
lubricate the bag) or sodium
compounds (e.g., baking soda) that
result from the combustion process
that inflates the air bag. Small
amounts of sodium hydroxide may
be present which may irritate the
skin and eyes, but none of the
residue is toxic.

How does the air bég supplemental restraint system work?

E-20
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The SRS consists of:
o driver and passenger air bag modules (which include the mﬂators and
air bags),
* one or more impact (and safing sensors,
e a readiness light and tone v
¢ and the electrical wiring which connects the components.
The diagnostic module monitors its own internal circuits and the
supplemental air bag electrical system warning (including the impact

sensors), the system wiring, the air bag system readiness light, the air
bag back up povver and the air bag ignitors.

Determining if the system is operational

The SRS uses a readiness light in the instrument cluster or a tone to
indicate the condition of the system. Refer to the Air bag readiness
section in the mstrumentation chapter. Routine maintenance of the air
bag is not required.

A difficulty with the system is indicated by one or more of the following;
¢ The readiness light will either PY
flash or stay lit. ‘ O

e The readmess hght will not
flluminate immediately after
ignition is turned on.

o A series of five beeps will be heard. The tone pattern will repeat
periodically until the problem and light are repaired.

If any of these things happen, even intermittently, have the SRS serviced
at your dealership or by a qualified technician Hnmedlately Unless
serviced, the systern may not function properly in the event of a
collision.
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Disposal of air bags and air bag equipped vehicles
" For disposal Qf air bags or air bag _equipped vehicles, see your local
dealership or qualified technician. Air bags MUST BE disposed of by
qualified personnel. , .

SAFETY RESTRAINTS FOR CHILDREN

Important chiid restraint precaQtions

You are required by law to use safety restraints for children in the U.S.
and Canada. If small children ride in your vehicle (generally children who
are four years old or younger and who weigh 18 kg (40 Ibs] or less), you
must put them in safety seats made especially for children. Check your
local and state or provincial laws for specific requirements regarding the
safety of children in your vehicle.

5

Always follow the instructions and warnings that come with any infant or
child restraint you might use.

When possible, place children in the rear seat of your vehicle. Accident
statistics suggest that children are safer when properly restrained in the
rear seating positions than in the front seating position. g

Children and safety belts

Children who are too large for child safety seats (as specified by ybur
child safety seat manufacturer) should always wear safety belts.

Follow all the important safety restraint and air bag precautions that
apply to adult passengers in your vehicle.

If the shoulder belt portion of a combination lap and shoulder belt can
be positioned so it does not cross or rest in front of the child’s face or
neck, the child should wear the lap and shoulder belt. Moving the child
closer to the center of the vehicle may help provide a good shoulder belt
fit. ’

If the shoulder:belt cannot be properly positioned:.
e move the child to one of the seats with a lap belt only (if equipped) or
e if the child is the proper size, restrain the child in a safety seat.
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To improve the fit of lap and shoulder belts on children who have
outgrown child safety seats, Ford recommends use of a belt-positioning
booster seat that is labelled as conforming to all Federal motor vehicle
safety standards. Belt- -positioning booster seats raise the child and
provide a shorter, firmer seating cushion that encourages safer seating
posture and better fit of lap and shoulder belts on the child.

A belt-positioning booster should be used if the shoulder belt rests in
front of the child’s face or neck, or if the lap belt does not fit snugly on
both thighs, or if the thighs are too short to let the child sit all the way
back on the seat cushion when the lower legs hang over the edge of the
seat cushion. You may wish to discuss the special needs of your child
with your pediatrician.

SAFETY SEATS FOR CHILDREN

Child and infant or child safety seats

Use a safety seat that is recommended for the size and weight of the
child. Carefully follow all of the manufacturer’s instructions with the
safety seat you put in your vehicle. If you do not install and use the
safety seat properly, the child may be injured in a sudden stop or
collision.

When installing a child safety seat:

e Use the correct safety belt buckle
for that seating position.

o Make sure the tongue is securely
fastened in the buckle.

e Keep the buckle release button
pointing up and away from the
safety seat, with the tongue
between the child seat and the
release button, to prevent
accidental unbuckling.

¢ Place seat back in upright position.
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e Put the safety belt in the automatm lockmg mode Refer to Automatic
lockimg mode.

‘Ford recommends the use of & chlld safety seat having a top tether
strap. Install the child safety seat in a seating position which is capable
of providing a tether anchorage. For mere information on top tether
straps, refer to Attachmg safety seats wzth tether straps.

Installing child safety seats in combmatlon I’ap and shoulder belt
seating positions

1. Position the child safety seat in a
seat with a combination lap and
shoulder belt. ‘
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2. Pull down on the shoulder belt
and then grasp the shoulder belt
and lap belt together.

3. While holding the shoulder and
lap belt portions together, route the
tongue through the child seat
according to the child seat _
manufacturer’s instriictions. Be sure
the belt webbing is not twisted.

4. Insert the belt tongue into the
proper buckle for that seating
position until you hear and feel the
latch engage. Make sure the tongue
is latched securely by pulling on it.

%
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7. Pull the lap belt portion across

9. Before placing the child in the

securely held in place.

5. To put the retractor in the
automatic locking mode,; grasp the
shoulder portion of the belt and pull
downward until all of the belt is
extracted and a click is heard.

6. Allow the belt to retract. The belt will click as it retracts to indicate it
is in the automatic locking mode. ‘

the child seat toward the buckle and
pull up on the shoulder belt while
pushing down with your knee on the
child seat.

8. Allow the safety belt to retract to
remove any slack in the belt.

seat, forcibly tilt the seat forward
and back to make sure the seat is
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>10 Try to pull the belt. out of the retractor to make sure the retractor is

in the automatic 1ockmg mode (you should not be able to pull more belt
out). If the retractor is not locked, unbuckle the belt and repeat steps
two thljo_ugh nine.

Check to make sure the child seat is properly secured before each use.

Attac‘hin‘g' safety seats with tether straps

Some manufacturers make safety seats that include a tether strap that
goes over the back of the vehicle seat and attaches to an anchoring
point. Other manufacturers offer the tether strap as an accessory.
Contact the manufacturer of your child safety Seat for information about
ordering a tether strap.

Tether anchorage hardware

A tethered seat can be installed in the front seat. Put the tether strap
over the seatback and attach it to an anchor bracket

An anchor bracket can be msta]led on the rear edge of the front seat
cushion.

The provision (attaching hole) is provided in the rear edge of the front
passenger seat cushion frame. The anchor bracket must be installed
using the instructions provided with the Kkit.

Tether anchorage hardware kits (part number 613D74) mcludmg
instructions, may bé obtained at no charge from any Ford or
Lincoln- Mercury dealer.

Tether anchor brackets may also be installed to the floor behind the
second row seats.
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