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SECTION 1
PURPOSE AND SUMMARY OF NCAP TEST

This 35 mph frontal barrier impact test was conducted as an optional NCAP test. The
purpose of this test was to obtain vehicle crashworthiness and occupant restraint system
performance data for an impact speed in excess of the current 48 kph (30 mph) FMVSS
208/212/219/301-75 requirements.

The 56 kph (35 mph) frontal barrier impact test was conducted in accordance with the
National Highway Traffic Safety Administration (NHTSA) Indicant Test Procedure for New Car
Assessment Program (NCAP) dated January 1, 1990. Data for FMVSS No. 212, "Windshield
Mounting", FMVSS No. 219 (Partial), "Windshield Zone Intrusion", FMVSS No. 301-75, "Fuel

System Integrity," as well as occupant performance data are provided herein.

A flat concrete load cell barrier covered with 3/4" plywood was impacted by a 1998 Audi
A8 at a velocity of 56.6 kph (35.2 mph). The test was performed at the MGA Proving Grounds
and Crash Test Center on August 12, 1998. Pre- and post-test photographs of the vehicle and

dummies can be found in Appendix A.

The frontal barrier impact event was documented by one real-time camerz and 14 high
speed cameras. Camera locations and other pertinent camera information can be found in this

report.

Two Part 572E, 50th percentile male anthropomorphic test devices (ATDs) were placed
in the driver and right-front passenger seating positions according to dummy placement

instructions specified in the Laboratory Indicant Test Procedure.

Both ATDs were instrumented with head and chest primary and redundant triaxial
accelerometers, pelvis triaxial accelerometers, a chest displacement transducer, a six axis neck
load cell, right/left femur load cells, right/left lower leg sensors, and right/left foot
accelerometers. Seat belt load cells were also placed on the driver and passenger shoulder and

lap belts to measure dummy torso and pelvic section loading. Calibrated ATDs, driver (Serial
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No. 306), and the right front passenger (Serial No. 307), were used for this test. Certification

details, along with instrument calibration data, can be found in Appendices C and D.

The 109 channels of data were recorded on 10 computers. Appendix B contains the

vehicle and dummy response data traces.

The driver's head struck the inflated airbag. The driver's HIC was 384 and the maximum
chest (CLIP) deceleration over 3 milliseconds was 44.4 g's. The maximum chest compression

was 29 mm. The left and right femur loads were 4824 and 3118 Newtons respectively.

The right front passenger's head struck the inflated airbag. The passenger's HIC was 384
and maximum chest (CLIP) deceleration over 3 milliseconds was 38.7 g's. The maximum chest
compression was 32 mm. The left and right femur loads were 1241 and 3620 Newtons

respectively.
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SECTION 2
OCCUPANT AND VEHICLE
INFORMATION/DATA SHEETS



DATA SHEET NO. 1
CRASH TEST SUMMARY

Vehicle Yr/Make/Model/Body Style:_1998/Audi/A8/4 Door
VIN.: WAUAF34D7WNO011202

Vehicle Test Weight: __2058.0 _ kgs.
Impact Velocity: _56.6 _kph Maximum Static Crush: _538 mm
Vehicle Rebound: _ 271 _mm

DUMMIES: DRIVER PASSENGER
Serial Number: 306 307
Restraint System: Airbag and type Il belt Airbag and type 11 belt
No. Data Channels: 42 42

Number of Cameras: 1 Real Time

14 High Speed

Door Opening Data: _Opened LF _Opened RF Opened [R _Opened RR
(without use of tools)

FRONT SEAT(S) DATA DRIVER FRONT PASSENGER
Seat Shift: 7 _mm forward; 5 mm forward
Seat Back Movement: None None _

VISIBLE DUMMY CONTACT POINTS:

DRIVER PASSENGER
Head to airbag & headrest to airbag
Chest to airbag to airbag

Left Knee to steering column & dash panel to glovebox & airbag

Right Knee to center console & dash panel to glovebox & airbag




DATA SHEET NO. 2
GENERAL TEST AND VEHICLE PARAMETER DATA

Vehicle Yr/Make/Model/Body Style: _1998/Audi/A8/4 Door
VIN.:_WAUAF34D7WN011202

Body color:_Cream Date of Manufacture: 4/98
Engine: _8 Cylinders; __Cl1D,; 3,7 Liters;

X Gas; __Diesel; __ Turbocharged

X Longitudinal; ___Transverse
Transmission: 4 Speed; __Manual; X Automatic; X Overdrive
Final Drive: X Front Wheel; _ Rear Wheel; __Four Wheel
Odometer Reading: _212.5 miles
Major Option:

X A/C; X P/S; X P/B; X P/wdo;

_X Pl/locks; X Tilt Wheel; X Cruise Control; X ABS

Other: _Power side mirrots

DATA RECORDED FROM VEHICLE'S TIRE PLACARD:
Tire Pressure (at capacity): Front_290 kPa (42 Psi) Rear_290 kPa (42 Psi)

Recommended Tire Size:_225/60R16
Recommended Cold Tire Pressure:  Front__207 kPa (30 Psi) Rear_207 kPa (30 Psi)

Tires on Vehicle: _225/60R16 Manufacturer:_Goodyear

Number of Occupants: _2 Front; 3 Rear; __ 3rd Seat; S5 _TOTAL

Type of Front Seats: X Bucket; ___ Bench; __ Split Bench

Type of Front Seat Back: __Fixed; X _Adj. With; X Power; __ Lever

Vehicle Capacity Weight (VCW) = _550.0 kg. (A)

No. of Occupants x 68.0 kg. = _340.0 kg. (B)

Rated Cargo Weight (RCW)A-B = _2100 kg

GVWR __ 22199 kg. GAWR: Front _1220.2 kg.; Rear _1149.9 kg.



GENERAL TEST AND VEHICLE PARAMETER DATA (Cont'd)
WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS) = UDW:

Right Front=_5239 kg Right Rear=_ 335.7 kg
Left Front = 5198 kg LeftRear = 3216 kg
TOTAL FRONT WEIGHT =__1043.7 kg (_61.4 % of Total Vehicle Weight)

m
H

TOTAL REAR WEIGHT 657.3 kg (_38.6 % of Total Vehicle Weight)
TOTAL UNLOADED DELIVERED WEIGHT (UDW) =1701.0 kg

CALCULATION FOR TARGET TEST WEIGHT:
UDW = Unloaded Delivered Weight _1701.0 kg
VCW = Vehicle Capacity Weight 550.0 kg
DSC = Designated Seating Capacity _5 _
RCW =VCW - 68 (DSC) = 210.0 _kg*
Target Test Weight = UDW + RCW + (2 dummies x 78.0 kg/dummy)
Target Test Weight =__2067.0 kg

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND CARGO:
Right Front =_579.7 kg Right Rear =_468.6 kg
Left Front =_558.8 kg Left Rear =_450.9 kg
TOTAL FRONT WEIGHT =_1138.5 kg (_55.3 % of Total Vehicle Weight)
TOTAL REAR WEIGHT =_919.5 kg (_44.7 % of Total Vehicle Weight)
TOTAL TEST WEIGHT =_2058.0 kg
Weight of ballast secured in vehicle trunk area=_186.0 kg

Vehicle components removed to meet target weight: Trunk carpeting & molding, spare tire,

and rear seat

VEHICLE ATTITUDE (all dimensions in mm):
Delivered Attitude: RF_737 LF_ 733 RR_708 LR_715
Test Attitude: RF_713 LF_713 RR_660_  LR_666
Post Test RF_813 LF_ 798 RR 656 LR _679
Wheel Base: 2888 mm; C.G.=_1290 mm rearward of front wheel C/L

* light trucks and MPVs RCW is 136 kgs or manufacturer’s value, whichever is less
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GENERAL TEST AND VEHICLE PARAMETER DATA (Cont'd)

FUEL SYSTEM DATA:
Fuel System Capacity From Owner’s Manual = __ 90 liters
Usable Capacity Figure Furnished by COTR = ___89.9 _liters
Test Volume Range (92 to 94% of Usable Capacity) = _82.7 to_84.5 liters
ACTUAL TEST VOLUME = _ 82.7 _ liters
Test Fluid Type: __Stoddard Solvent _ ; Spec. Grav. = 0.77

Kinematic Viscosity = _1.788 centistrokes; Color = _Purple

Type of Fuel Pump; Electric_X_; Mechanical
Does Electric Pump operate with ignition switch “ON” & engine “Off’?
Yes _X No



DATA SHEET NO. 3
POST-IMPACT DATA

Vehicle Yr/Make/Model/Body Style: _1998/Audi/A8/4 Door
VIN.: WAUAF34D7WN011202

Type of Test: _35 mph Frontal Impact Impact Angle: _0°

Date of Test: _August 12, 1998 Time of Test: _2:41 p.m.

Ambient Temperature: 21.1°C (70°F) (Spec. Range = 18.8 t0 25.6°C)
Temperature in Occupant Compartment:  _ 21.1°C

Windshield Molding Temperature: _21.1°C

Required Impact Velocity Range: ~ 55.5 to _57.1 kph

Impact Velocity: primary =_56.6 kph; secondary =_55.8 kph

Distance From Front Bumper to Barrier Face When
Entering Speed Trap: __1305 mm
Exiting Speed Trap: 305 mm

VEHICLE REBOUND AND CRUSH (mm ):

Vehicle Length: Pre-test: Right 4769 C/L _4990  Left_4768
Post-test: Right_4389 C/L _4452  Left_4469
Crush: Right 380 C/L_538  Left_ 299

Distance from front of test vehicle to point of impact (rebound):

Right 280 mm C/L _262 mm Left 270 mm

Average=__27]1 mm



DATA SHEET NO. 4
TEST VEHICLE INFORMATION

Front Rear
Post-Test Door Opening Left Right Left Right
(without use of tools) Opened Opened _Opened Opened

Eront Rear
Seat Movement Left Right Left Right
Seat Back Movement _None _None. _N/A_ N/A
Seat Shift _7mm Smm

forward forward

Glazing Damage

Backlight/Windshield__Windshield cracked

Other Notable Impact Effects:_Frontal airbags deployed on impact
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FMVSS NO. 212, "WINDSHIELD MOUNTING", DATA SHEET

Details of windshield mounting such as retention method, trim type, etc.:
Windshield set in rubber molding with glue

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.
FMVSS 212 TEST DATA:
WINDSHIELD PERIPHERY
PRE-TEST (mm) POST-TEST (mm) | PERCENT RETENTION
RIGHT SIDE 2139 2139 100%
LEFT SIDE 2131 2131 100%
TOTAL 4270 4270 100%

AREA OF RETENTION FAILURE: None

15 mm
15 mm
gy e L%
FRONT VIEW

FAILURE DETAILS: None




DATA SHEET 6
FMVSS NO. 219, "WINDSHIELD ZONE INTRUSION", DATA SHEET

PROTECTED ZONE LOWER EDGE REQUIREMENT:

The lower edge of the protected zone is determined by placing a 6.5" dia. rigid sphere
weighing 15 pounds in a position such that it simultaneously contacts the inner surface of
the windshield and the surface of the instrument panel, including padding, and drawing 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 contact 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 '2" distant 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.

FMVSS 219 TEST DATA:

A= 1218 mm

B= 423  mm E . B
C D \ I S . _Y

=_1620 mm A A SO 4

LOWER EDGE OF PROTECTED ZO

D= 716 mm

< C =
e >
E~__405 mm 1 ZERO POINT (0,0)

F= 549 mm

DETAILS OF WINDSHIELD GLASS PENETRATIQN GREATER THAN 1/4":

(Show location of penetration)

NONE
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DATA SHEET 7
FMVSS NO. 301-75, FUEL SYSTEM INTEGRITY POST IMPACT TEST DATA

FMVSS NO. 301
Test Date: _August 12, 1998
Vehicle Mfgr./Make/Model: Volkswagen/Audi/A8/4 Door

Usable Capacity of Vehicle's Fuel Tank:_89.9  Liters
(figure furnished by vehicle manufacturer)

TEST REQUIREMENTS:

Drain the test vehicle's fuel system and operate the engine until the fuel system is
dry. Add Stoddard solvent, which has been dyed purple, until 92-94% of the stated
usable capacity is reached. Operate the engine to assure the Stoddard solvent is
present throughout the entire fuel system.

AMOUNT OF STODDARD SOLVENT ADDED TO VEHICLE'S FUEL TANK:
82.7 Liters which is_92 % of the stated USABLE CAPACITY.

TEST VEHICLE IMPACT TYPE: _X Frontal (35 mph)
___Oblique (30 mph) with __" barrier face first

contacting (driver/passenger) side

__ Rear Moving Barrier (30 mph)
___Side Impact MDB (33.2 mph)

FUEL SPILLAGE MEASUREMENT:

ACTUAL | MAX ALLOWED

1. From impact until vehicle 0 10Z
motion ceases

2. For 5 minute period after 0 50Z
vehicle motion ceases

3. For next 25 minutes 0 1 0z./1 MIN

SOLVENT SPILLAGE DETAILS: None
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TEST PHASE: 0° - 90°

II.

DATA SHEET 8

FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time 2 minutes 52  seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + 5  minutes 0 seconds

TOTAL 7 minutes _52 _ seconds

Next whole minute interval 8  minutes

FMVSS 301 REQUIREMENTS:

(1) Time Period
First 5 min FROM onset of rotation 6th min. 7th min. 8th min. if
reqd.
(2) Maximum Allowable Solvent Spillage
5 ounces 1 ounce 1 ounce 1 ounce
I1L. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
0 0 0 0

Iv.

Note: Record spillage for whole minute

intervals only as determined above.

SOLVENT SPILLAGE LOCATIONS(S): None
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DATA SHEET 8
FMVSS NO. 301 STATIC ROLLOVER DATA SHEET (Cont'd)

TEST PHASE: 90°- 180°

L DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time 2

(Spec. Range = 1 to 3 minutes)

minutes 31  seconds

FMVSS 301 Position Hold Time + 5 minutes 0  seconds

TOTAL 7 minutes __ 31  seconds
Next whole minute interval 8 minutes

II. FMVSS 301 REQUIREMENTS:
(1) Time Period
First 5 min FROM onset of rotation 6th min. 7th min. 8th min. if
reqd.
(2) Maximum Allowable Solvent Spillage
5 ounces 1 ounce 1 ounce 1 ounce
III. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
0 0 0 0

Note: Record spillage for whole minute

intervals only as determined above.

IV.  SOLVENT SPILLAGE LOCATIONS(S): None
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DATA SHEET 8
FMVSS NO. 301 STATIC ROLLOVER DATA SHEET (Cont'd)

TEST PHASE: 180° -270° FLLER CAP

270°

L DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time 2

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + 5

minutes __ 10 seconds

minutes 0 __ seconds

TOTAL 7 minutes __ 10 seconds
Next whole minute interval 8  minutes
II. FMVSS 301 REQUIREMENTS:
(1) Time Period
First 5 min FROM onset of rotation 6th min. 7th min. 8th min. if
reqd.
(2) Maximum Allowable Solvent Spillage
5 ounces 1 ounce 1 ounce 1 ounce
IIL. ACTUAL TEST VEHICLE SOLVENT SPILILAGE:
0 0 0 0

Note: Record spillage for whole minute
intervals only as determined above.

IV.  SOLVENT SPILLAGE LOCATIONS(S): None




TEST PHASE: 270° - 360°

IL.

DATA SHEET 8
FMVSS NO. 301 STATIC ROLLOVER DATA SHEET (Cont'd)

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time 2  minutes 39 seconds

(Spec. Range = 1 to 3 minutes)
FMVSS 301 Position Hold Time + 5 minutes 0 seconds
TOTAL 7 minutes __ 39 seconds

Next whole minute interval 8 minutes

FMVSS 301 REQUIREMENTS:
(1) Time Period

First 5 min FROM onset of rotation 6th min. 7th min.

(2) Maximum Allowable Solvent Spillage

8th min. if
reqd.

5 ounces 1 ounce 1 ounce

1 ounce

1.

ACTUAL TEST VEHICLE SOLVENT SPILLAGE:

0 ' 0 0

Iv.

Note: Record spillage for whole minute
intervals only as determined above.

SOLVENT SPILLAGE LOCATIONS(S): None
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DUMMY INJURY CRITERIA VALUES DATA SHEET

DATA SHEET 9

Vehicle Year/Make/Model/Body Style:_1998/Audi/A8/4 Door

Test Date: _August 12, 1998

ACCELERATION DRIVER #306 PASSENGER # 307
VALUES: (g's)

Min. Time Max. Time Min. Time Max. Time |
Head Channel X -58.4 | 72 msec. 4.5 199 msec. | -50.6 | 79 msec. 1.8 197 msec.j
Head Channel Y 78 | 75msec. | 82 | 17msec. | 62 | S6msec. | 135 | 87msec. |
Head Channel Z -22.5 | 43msec. | 17.7 | 75 msec. -20.3 | 40 msec. 2.8 134 msec.
HEAD RESULTANT 58.9 72 msec. 52.5 79 msec. I
Chest Channel X -45.5 | 75 msec. 33 191 msec. | -39.1 | 74 msec. 2.7 143 msec. |
Chest Channel Y -8.0 98 msec. 4.6 68 msec. -2.4 37 msec. 6.5 72 msec. I
Chest Channel Z -13.7 | 41 msec. 5.2 78 msec. | -13.0 | 39 msec. 4.9 74 msec. |
CLIP 44.4 38.7 !
TIME INTERVAL (msec) t;=73.5 t, =729
[3. msec. minimum] t, =76.6 t,=76.0
HEAD INJURY CRITERIA (HIC) VALUES:
HIC 384 384
t, = (msec) 47.2 55.9 I
t, = (msec) 83.2 91.9 |
Avg. Accel. t, to t, (g's) 40.9 40.9 |
t, - t, (msec) 36.0 36.0 ]
[The maximum time interval from t, to t, is 36 milliseconds.]
FEMUR FORCES:
Left Side (N) -4824 | 48 msec. | 430 43 msec. | -1241 | 56 msec. 916 34 msec.
Right Side (N) -3118 | 47 msec. | 465 43 msec. | -3620 | 50 msec. 467 48 msec.
SEAT BELT FORCES:
Lap Belt (N) 6173 50 msec. 5620 56 msec. .
Shoulder Belt (N) 6069 75 msec. 5862 74 msec.
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DATA SHEET 9
DUMMY INJURY CRITERIA VALUES DATA SHEET (Cont’d)

HYBRID I NECK, CHEST AND PELVIS DATA SHEET

DRIVER DUMMY #306 PASSENGER DUMMY #307
Min. Time Max. Time Min. Time Max. Time
—Neck Load X (N) -436 43 msec. 798 76 msec. | -357 | 48 msec. 310 74 msec.
Neck Load Y (N) -146 153 msec. 222 75 msec. | -121 | 57 msec. 258 95 msec.
| Neck Load Z (N) -1984 | 40 msec. 242 128 msec. | -938 | 40 msec. 163 133 msec.
| Neck Load Resultant 1996 40 msec. 982 40 msec.
#‘Jcck Moment X (Nm) -13.3 87 msec. 11.8 48 msec. | -15.4 | 59 msec. 19.7 85 msec.
| Neck Moment Y (Nm) -35.1 59 msec. 23.6 45 msec. | -37.1 | 64 msec. | 23.9 89 msec.
Neck Moment Z (Nm) -9.0 39 msec. 7.8 54 msec. -6.3 87 msec. 3.7 145 msec.
| Neck Moment Resultant 36.1 59 msec. 38.0 63 msec.
_hest Deflection (mm) 29 48 msec. 32 77 msec.
HPelvis X Acceleration (g's) | -74.9 47 msec. 2.7 172 msec. | -55.5 | 50 msec. 318 120 msec.
Pelvis Y Acceleration (g's) | -1.7 91 msec. 1.9 157msec. | -52 | 89 msec. | 15.4 59 msec.
elvis Z Acceleration (g's) -5.3 37 msec. 25.2 57 msec. -9.7 33 msec. | 30.3 54 msec.
ILpelvis Resultant (g's) 753 47 msec 58.8 50 msec




DATA SHEET 10
DUMMY POSITIONING IN VEHICLE

Vehicle:_1998/Audi/A8/4 Door

SEAT TYPE: ADJUSTER TYPE: BUCKET SEAT BACK TYPE:
Bench Driver: ____ Manual ____Fixed
X _Bucket X Power _X Adjustable Reclining
Split Bench
Passenger: ___ Manual Fixed
_X_ Power X __Adjustable Reclining
DRIVER SEAT POSITION PASSENGER SEAT POSITION
Middle position Middle position
Seat back angle: 13.0° Seat back angle: _13.0°

Steering column position: Middle, at 20.7°

RAHT
FRINT
fria
TOP WIEW o
306 DUMMY 1D 307
A = Left Door to Driver Centerline 420 mm
B = Left Door to Vehicle Centerline 790 mm
C =Left Door to Right Passenger Centerline 1169 mm
D = Left Door to Right Door 1580 mm



DATA SHEET 10
DUMMY POSITIONING IN VEHICLE (Cont’d)

Units (mm)
DRIVER (Serial #306) PASSENGER (Serial #307)

WA° 29.2°
SWA® 18.6 N/A
SCA° 20.7° N/A

SA° 13.0° 13.0°

HZ 180 170

HH 353 355

HW 613 584

HR 267 235

NR 379 Angle 8.4° N/A

CD 498 545

CS 312 N/A

RA 199 N/A
KDL 187 Angle 16.5° 212
KDR 183 206 Angle 33.2°
PA° 23.9° 21.4°

TA® 41.3° 39.5°

KK 322 251

ST* 450 Angle 14.2° 450 Angle 12.3°
SK* 630 Angle 97.5° 635 Angle 98.4°
SH* 320 Angle 127.3° 319 Angle 128.7°
SHY 289 276

HS 330 293

HD 138 138

AD 129 121

N/A = Not Applicable
* Angle measured with respect to vertical.
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FRONT SEAT MEASUREMENTS

DUMMY MEASUREMENT FOR FRONT SEAT OCCUPANTS

asw'\“\v‘}r  AD - AmtoDoor
HH, HD - H-Pointto

CD - Chest to Dash
CS - Steering Wheel to Chest
HH - Head to Header

HW - Head to Windshield

HZ - Head to Roof

KDA - Knee to Dagh Angle
KDL- Left Knee to Dash
KDR - Right Knee to Dash
NA - Nose to Rim Angle
NR - Nose to Rim

PA - Pelvic Angle

RA - Rim to Abdomen j€—— VERTICAL

SA - Seat Back Angle | e e
SCA - Steering Column Angle " —
SH - Striker to H-Point W= -Fa=lt
SK - Striker to Knee -.<_TL_—,__.__._.%; ]
ST - Striker to Head | i i pev” "N UA
SWA- Steering Wheel Angle : ——

TA - Tibial Angle VERTICAL LONGITUDINAL PLANES —V



DATA SHEET 11

SEAT BELT POSITIONING DATA

DUMMY'S CENTERLINE

‘D' RING

SHOULDER
BELT
PORTION - iy
:‘:i‘!" iy
______ (e
—— .
/
PBU { ] \
- @/ @
|
s NN
N |
ASSEMBLY / . \ g |
1/8* THICK .
ALUMINUM |
PLATE |
|

INBOARD
ANCHORAGE —
FRONT VIEW OF DUMMY
(illustration)
Dimension = mm
DRIVER PASSENGER
DUMMY DUMMY
PBU — Top surface of alum. plate to upper edge 347 345
PBL -- Top surface of alum, plate to belt lower edge 265 260

DATA SHEET 11
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DATA SHEET 11
SEAT BELT POSITIONING DATA (Cont'd)

BELT LENGTH DATA: Driver Passenger
Length from trim above retractor N/A N/A
reel to "D" ring as measured on :
dummy.

Shoulder belt length as measured 940 mm 931 mm
on Part 572 Dummy.
Lap belt length as measured 635 mm 621 mm
on Part 572 Dummy.
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DATA SHEET 12
CAMERA LOCATIONS

Test Date: __August 12, 1998
VehicleY ear/Make/Model/Body Style:_1998/Audi/A8/4 Door

CAMERA VIEW CAMERA POSITIONS ANGLE FILM LENS | SPEED
POSITION (mm.)* (deg) PLANE (mm) (fps)
NO. TO HEAD
: X Y z TARGET
, (om)
1 Real-Time - - - - - 18 32
Left Side View
- 2 Left Front View 1120 -8000 1510 90 7545 25 1005
3 Steering Column Top 2170 -7720 1550 90 7265 25 952
4 Steering Column Bottom 2150 -7710 1030 90 7255 25 1099
5 Driver Close-up 1640 | -10830 1410 90 10375 75 909
6 Driver Angle 5360 -5450 2000 50 971
7 Onboard Driver**
8 Onboard Passenger**
9 Right Overall 2310 7360 1240 90 5890 13 1010
10 Right Passenger Half 1370 7600 1210 90 7130 25 943
11 Right Close-up 1840 10260 1140 90 10150 75 893
12 Right Angle 5220 5500 1990 50 1064
13 Windshield -380 0 2750 13 1053
14 Top Driver 90 -450 1615 13 1020
15 Top Passenger 100 465 1615 13 893
_ 16 Pit Front 1255 0 -3195 13 952
17 Pit Rear 3075 0 -3185 13 1010
i * COORDINATES:

+X = film plane rearward of barrier

+Y = film plane to right of monorail centerline

+Z = film plane to above ground level

ORIGIN: For X and Y it is the Impact Point. For Z it is the Floor.

** Not used in this test
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CAMERA LOCATIONS (Cont'd)

CONCRETE PAD

_
N Vg 2f
2 3 =
Ol e Oli
< d
= = =
i
= m
S _m m
i o
ZH | any 2
mmnu 4\|__J H M ¥ O
i Y ! ~ = B3
20 /ﬁ!. N.E 1\ youl S &
“HE B 3 |
HATl B8 H b~ |
X, [ g E »= Al (o
1T ; T . 2
Ee [H i /cmm B ] 1
T = G
Ex | N _
o o W .
: 3 g
a9
m ¥ Btk O m Pt
a h;

COVERED PHOTO PIT

SIDE VIEW
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DATA SHEET 13
VEHICLE TARGET LOCATIONS

Roof Target.
- V372 F
[Vehl‘cle C/L

378
Roof Target

<zl
) <

5 2418 -
h §66
o (668 (668
610 \ \
H—{—4& s/ e

(DIMENSIONS IN MM)
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DATA SHEET 14
LOAD CELL LOCATIONS ON FIXED BARRIER

30 Load Cells
6 Rows

9 Columns

6 Groupings (5 cells/group) FRONTAL BARRIER FACE

—! 206 b 206 @Lood
- 560 405»1 }..560*. Cell

0 O <

1/

309
12295 |® @ @ @ @ ,@_w_ha
l 210
® @ 0|6 et
407 (+) ) e
© 0o 0| ofr
lt——-—T766 611 766

Dimensions in mm

The following data is presented in Appendix B:

(1)  Total or Sum of 30 individual load cells
2) Data from 6 Groupings shown above (5 cells/group)
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DATA SHEET 15
VEHICLE ACCELEROMETER LOCATION AND DATA SUMMARY

Y #s
f g L
| 'f y -
Ly
e
e S
NNy \\
—
§ ; #10,11 x<—+ "'EF_»?_/---\ ]
2 ‘ @ O‘m
<E
€— H >
e K ——¥ g
Units: (mm)

Dimension Length ACCEL. NO. ACCELEROMETER DIRECTION
A 521 1 and 8 Left Rear Seat Crossmember X
B 521 2and 9 Right Rear Seat Crossmember X
C 699 3 Top of Engine X
D 518 4 Bottom of Engine X
E 1098 5 Right Side Brake Caliper X
F 706 6 Instrument Panel X
G 1592 7 Left Side Brake Caliper X
H 3073 10and 11 Left/Right Front Rocker X
J 706
K 1558
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DATA SHEET 16

POST TEST AIRBAG DATA
Number of Vent Holes: Driver _] ; Passenger _2
Size of Vent Holes: Dnver _$0 mm dia;. Passenger 67 mm dia;
Total Vent Area; Driver _19.6 cm? Passenger _70.5 cm?

Deflated Airbag Length and Width Dimensions or, if Round, Diameter
Driver; Length mm, Width mm, Diameter_735 mm

Passenger; Length 572 mm, Width _489 mm, Diameter mm

Is the Airbag Tethered?
Driver; X _Yes; __ No; If yes, record length of tether_270 mm
Passenger; —Yes; _X No, If yes, record length of tether mm
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DATA SHEET 17
TEST VEHICLE MEASUREMENTS

STATIC FOOTWELL DEFORMATION

Driver's Side
A -
B ]
S —m—
[ S
D
C
— [ |
I
e H —
Units = mm
MEASUREMENT PRE TEST POST TEST DIFFERENCE
A 2216 2084 132
1980 1958 22
C 357 357 0
D 360 362 2
E 1880 1854 26
H 1911 1892 19
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DATA SHEET 17
TEST VEHICLE MEASUREMENTS (Cont’d)

STATIC FOOTWELL DEFORMATION

Passenger's Side

S
l 1
D
| l
| I
E -
Units = mm
MEASUREMENT PRE TEST POST TEST DIFFERENCE
A 2158 2026 132
B 1984 1950 34
C 272 259 13
D 381 385 -4
E 1949 1938 i1
H 1782 J 122 60

2-28
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DATA SHEET 17
TEST VEHICLE MEASUREMENTS (Cont'd)
STATIC PASSENGER COMPARTMENT INTRUSION

O

‘—L_“—N

CENTERLINE

MEASUREMENTS
FROM C-PILLAR ]

BELT ANCHORAGE /// r«m—__-¥p__"-§~»
—

e
-

Units = mm
) MEASUREMENT PRE TEST POST TEST DIFFERENCE
400 303 97
J 663 828 -165
K 1615 1616 -1
L 1447 1472 25
M 1741 1710 31
N 1942 1922 20
0 1915 1886 29
. P 1686 1664 22
Q 1798 1735 63
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DATA SHEET 17

TEST VEHICLE MEASUREMENTS (Cont'd)

TOE PAN MEASUREMENTS
2 ~ fﬁ
N\ e/ | (center,
Foot 2" margin e oo
2 margn
PASSENGER
Driver
Location X Z

Pre-Test Post-Test Def. Pre-Test | Post-Test Def.
1 540 540 0 -48 -54 6
2 710 648 62 222 231 9
3 802 625 177 152 148 4
4 579 571 8 -66 -96 30
5 714 602 112 48 48 0
6 538 509 29 119 196 77
7 598 572 26 102 100 2

Passenger
Location X /

Pre-Test Post-Test Def. Pre-Test | Post-Test Def.
1 595 451 144 -38 -28 10
2 757 609 148 244 242 2
3 722 659 63 181 155 26
4 579 554 25 -59 -62 3
5 686 523 163 122 117 5
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DATA SHEET 17
TEST VEHICLE MEASUREMENTS (Cont'd)
UNDERBODY FLOORBOARD DEFORMATION

DRIVER'S SIDE PASSENGER'S SIDE

il

F G
|
49‘ ‘45 H—ED
J \_ y
MEASUREMENT | PRE TEST POST TEST DIFFERENCE
A 280 291 -11
B 308 304 4
C 323 323 0
D 290 276 14
E 292 293 -1
F 322 322 0
G 314 310 4
H 292 291 1
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DATA SHEET 17

TEST VEHICLE MEASUREMENTS (Cont'd)

No. | MEASUREMENT DESCRIPTION: Pre-Test Post-Test Diff.
(mm) (mm) (mm)
X1 Total Length of Test Vehicle at Centerline 4990 4452 538
X2 Rear Surface of Vehicle to Front of Engine 4520 4167 353
X3 Rear Surface of Vehicle to Firewall 4015 3762 253
X4 | Rear Surface to Upr. Leading Edge of Rt. Door 3383 3368 15
XS5 Rear Surface to Upr. Leading Edge of Left Door 3377 3390 -13
X6 Rear Surface to Lwr. Leading Edge of Rt. Door 3454 3436 18
X7 Rear Surface to Lwr. Leading Edge of Left Door 3452 3461 -9
X8 Rear Surface to Upr. Trailing Edge of Rt. Door 2322 2312 10
X9 Rear Surface to Upr. Trailing Edge of Left Door 2325 2328 -3
X10 | Rear Surface to Lwr. Trailing Edge of Rt. Door 2336 2320 16
X11 | Rear Surface to Lwr. Trailing Edge of Left Door 2331 2342 -11
X12 | Rear Surface to Bottom of A-Post on Rt. Side 3467 3469 -2
X13 | Rear Surface to Bottom of A-Post on Left Side 3438 3449 -11
X14 | Rear Surface to Firewall on Right Side 4080 3940 140
X15 | Rear Surface to Firewall on Left Side 4081 4009 72
X16 | Rear Surface to Steering Column 2958 3014 -56
X17 | Center of Steering Column to A-Post 351 277 74
X18 | Center of Steering Column to Headlining 400 302 98
X19 | Rear Surface to Right Side of Front Bumper 4769 4389 380
X20 | Rear Surface to Left Side of Front Bumper 4768 4469 299
X21 | Length of Engine Block 465 465 0

2-32




DATA SHEET 17

TEST VEHICLE MEASUREMENTS (Cont'd)

LENGTH OF
ENGINE BLOCK

N

X18,20
{RIGHT/LEFT siDg)

TO HEADLINER

CENTER OF /xw
STEERING |
COLUMN —)

TO EDGE OF DOOR
(EVEN NUMBER FOR

——RIGHT SIDE AND

ODO NUMBER FOR
LEFT SIDE)

TO TRAILING EDGE
BEHIND DOOR

T(RIGHT/LEFT SIDE)

TO LEADING EDGE

~IN FRONT OF DOOR

(RIGHT/LEFT SIDE)

X1 f N = 9
epr hadl R 1
TO ‘A’ POST L‘X e ,__,,\' 7
\ - \
i X12.13 REAR DATUM
- : REFERENCE AT
f X14,15 CENTER OF REAR
, XTE BUMPER
TO STEERING COLUMN TO BOTTOM OF
‘A’ POST

(RIGHT/LEFT SIDE)
TO FIREWALL (RIGHT/LEFT SIDE)

2-33



DATA SHEET 18
ACCIDENT INVESTIGATION DIVISION DATA
FOR 35 MPH FRONTAL BARRIER IMPACT

Vehicle Make/Model/Body Style:_1998/Audi/A8/4 Door
VIN:_ WAUAF34D7WNO011202

Model Year:__1998 ; Build Date: 4/98 ; Test Date: _August 12 , 1998
Veh. Size Category:_ Full ; TEST WEIGHT:_203§8.0 kg
Veh. Wheelbase:__2888 mm; Front Overhang:_ 965 mm; Overall Width; 1892 mm

ACCELEROMETER DATA:

Location:_As per measurements on pages 2-25

Calibration Procedure:_As per MGA Calibration Procedure

Linearity: __>99.9% ; Integration Algorithm:_Trapezoidal
Veh: Impact Speed: _56.6_kph ; Time Of Separation:_125 msec
Velocity Change: _69.3 kph

Collision Deformation Classification (CDC) Code: F_(Frontal)

Crush Depth Dimensions: Cl=_299 mm

C2=_407 mm

C3=_519 mm

C4=_531 mm

C5=_457 mm

C6=_380 mm
Midpoint Of Damage D = Vehicle Centerline

(Longitude)
Length Of Damaged Region: I =_1575 mm
|
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APPENDIX A
PHOTOGRAPHS



Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.

Photo No.

Photo No.
Photo No.

TABLE OF PHOTOGRAPHS

A-1 - Pre-Test Front View of Test Vehicle

A-2 - Post-Test Front View of Test Vehicle

A-3 - Pre-Test Rear View of Test Vehicle

A-4 - Post-Test Rear View of Test Vehicle

A-5 - Pre-Test Left Side View of Test Vehicle

A-6 - Post-Test Left Side View of Test Vehicle

A-7 - Pre-Test Left Rear Three-Quarter View of Test Vehicle

A-8 - Post-Test Left Rear Three-Quarter View of Test Vehicle

A-9 - Pre-Test Right Side View of Test Vehicle

A-10 - Post-Test Right Side View of Test Vehicle

A-11 - Pre-Test Right Front Three-Quarter View of Test Vehicle

A-12 - Post-Test Right Front Three-Quarter View of Test Vehicle

A-13 - Pre-Test Fuel Filler Cap View

A-14 - Pre-Test Engine Compartment View

A-15 - Post-Test Engine Compartment View

A-16 - Pre-Test Front Underbody View

A-17 - Post-Test Front Underbody View

A-18 - Pre-Test Rear Underbody View

A-19 - Post-Test Rear Underbody View

A-20 - Pre-Test Windshield View

A-21 - Post-Test Windshield View

A-22 - Pre-Test Driver Dummy Position Left Side View

A-23 - Post-Test Driver Dummy Position Left Side View

A-24 - Pre-Test Driver Dummy Position Left Side View
(Door Open)

A-25 - Post-Test Driver Dummy Position Left Side View
(Door Open)

A-26 - Pre-Test Driver Seat Position View

A-27 - Post-Test Driver Seat Position View

Page No.
A-1
A2
A-3
A-4
A-5
A-6
A-7
A-8
A-9
A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21
A-22
A-23
A-24

A-25

A-26
A-27



Photo No.
Photo No.
Photo No.
Photo No.

Photo No
Photo No

Photo No.

Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.

TABLE OF PHOTOGRAPHS (Cont'd)

A-28 - Pre-Test Driver Dummy Knee Position
A-29 - Post-Test Driver Dummy Knee Position
A-30 - Post-Test Driver Airbag Contact

A-31 - Post-Test Driver Knee Contact View

. A-32 - Post-Test Driver Head Contact View

. A-33 - Pre-Test Passenger Dummy Position Right Side View
Photo No.
Photo No.

A-34 - Post-Test Passenger Dummy Position Right Side View

A-35 - Pre-Test Passenger Dummy Position Right Side View
(Door Open)

A-36 - Post-Test Passenger Dummy Positian Right Side View
(Door Open)

A-37 - Pre-Test Passenger Seat Position View

A-38 - Post-Test Passenger Seat Position Viiew

A-39 - Pre-Test Passenger Dummy Knee Position

A-40 - Post-Test Passenger Dummy Knee Position

A-41 - Post-Test Passenger Airbag Contact

A-42 - Post-Test Passenger Knee Contact View

A-43 - Vehicle Certification Label

A-44 - Tire Placard

A-45 - Vehicle Impact

A-46 - Rollover 90°

A-47 - Rollover 180°

A-48 - Rollover 270°

A-49 - Rollover 360°

Page No.
A-28
A-29
A-30
A-31
A-32
A-33
A-34
A-35

A-36

A-37
A-38
A-39
A-40
A-41
A-42
A-43
A-44
A-45
A-46
A-47
A-48
A-49
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Photo No. A-4 - Post-Test Rear View of Test Vehicle
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Photo No. A-B - Post-Tesl
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Photo No. A-14 - Pre-Test Engine Compartment View
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Photo No. A-15 - Post-Test Engine Compartment View
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Photo No. A-17 - Post-Test Front Underbody View
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Photo No. A-21 - Post-Test Windshield View
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Post-Test Driver Head Contact View

Photo No. A-32 -
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Photo No. A-42 - Post-Test Passenger Knee Contact View
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APPENDIX B
VEHICLE, LOAD CELL BARRIER AND DUMMY RESPONSE DATA



1998 Audi A8 4 Door

VEHICLE DATA FILTER CHANNEL CLASS
Head Accelerations 1000 (1650 Hz)
Chest Accelerations 180 (300 Hz)
Vehicle Accelerations 60 (100 Hz)
Barrier Load Cells 60 (100 Hz)

Femur Load Cells 600 (1000 Hz)

Lap and Torso Belts 60 (100 Hz)

Occupant Data

Figure B-1 - Driver Head X Acceleration vs. Time

Figure B-2 - Driver Head Y Acceleration vs. Time

Figure B-3 - Driver Head Z Acceleration vs. Time

Figure B-4 - Driver Head Resultant Acceleration vs. Time
Figure B-5 - Driver Head X Velocity vs. Time

Figure B-6 - Driver Head Redundant X Acceleration vs. Time
Figure B-7 - Driver Head Redundant Y Acceleration vs. Time
Figure B-8 - Driver Head Redundant Z Acceleration vs. Time
Figure B-9 - Driver Head Redundant Resultant Acceleration vs. Time
Figure B-10 - Driver Head Redundant X Velocity vs. Time
Figure B-11 - Driver Neck Force X vs. Time

Figure B-12 - Driver Neck Force Y vs. Time

Figure B-13 - Driver Neck Force Z vs. Time

Figure B-14 - Driver Neck Force Resultant vs. Time

Figure B-15 - Driver Neck Moment X vs. Time

Figure B-16 - Driver Neck Moment Y vs. Time

Figure B-17 - Driver Neck Moment Z vs. Time

Figure B-18 - Driver Neck Moment Resultant vs. Time
Figure B-19 - Driver Occipital Condyle Moment Y Acceleration vs. Time
Figure B-20 - Driver Chest X Acceleration vs. Time

Figure B-21 - Driver Chest Y Acceleration vs. Time

Figure B-22 - Driver Ches: Z Acceleration vs. Time

B-1
B-2
B-3
B-4
B-5
B-6
B-7
B-8
B-9
B-10
B-11
B-12
B-13
B-14
B-15
B-16
B-17
B-18
B-19
B-20
B-21
B-22



Occupant Data: (Cont’d)

Figure B-23 - Driver Chest Resultant Acceleration vs. Time
Figure B-24 - Driver Chest X Velocity vs. Time

Figure B-25 - Driver Chest Redundant X Acceleration vs. Time
Figure B-26 - Driver Chest Redundant Y Acceleration vs. Time
Figure B-27 - Driver Chest Redundant Z Acceleration vs. Time
Figure B-28 - Driver Chest Redundant Resultant Acceleration vs. Time
Figure B-29 - Driver Chest Redundant X Velocity vs. Time
Figure B-30 - Driver Chest Compression vs. Time

Figure B-31 - Driver Pelvis X Acceleration vs. Time

Figure B-32 - Driver Pelvis Y Acceleration vs. Time

Figure B-33 - Driver Pelvis Z Acceleration vs. Time

Figure B-34 - Driver Pelvis Resultant Acceleration vs. Time
Figure B-35 - Driver Pelvis X Velocity vs. Time

Figure B-36 - Driver Left Femur Force vs. Time

Figure B-37 - Driver Right Femur Force vs. Time

Figure B-38 - Driver Left Upper Tibia Moment X vs. Time
Figure B-39 - Driver Left Upper Tibia Moment Y vs. Time
Figure B-40 - Driver Left Lower Tibia Force X vs. Time
Figure B-41 - Driver Left Lower Tibia Force Z vs. Time
Figure B-42 - Driver Left Lower Tibia Moment Y vs. Time
Figure B-43 - Driver Right Upper Tibia Moment X vs. Time
Figure B-44 - Driver Right Upper Tibia Moment Y vs. Time
Figure B-45 - Driver Right Lower Tibia Force X vs. Time
Figure B-46 - Driver Right Lower Tibia Force Z vs. Time
Figure B-47 - Driver Right Lower Tibia Moment Y vs. Time
Figure B-48 - Driver Left Foot Ball Z Acceleration vs. Time
Figure B-49 - Driver Lefi Heel X Acceleration vs. Time

Figure B-50 - Driver Left Heel Z Acceleration vs. Time

Figure B-51 - Driver Right Foot Ball Z Acceleration vs. Time
Figure B-52 - Driver Right Heel X Acceleration vs. Time
Figure B-53 - Driver Right Heel Z Acceleration vs. Time
Figure B-54 - Driver Lap Belt Force vs. Time
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Occupant Data: (Cont’d)
Figure B-55 - Driver Shoulder Belt Force vs. Time

Figure B-56 - Passenger Head X Acceleration vs. Time

Figure B-57 - Passenger Head Y Acceleration vs. Time

Figure B-58 - Passenger Head Z Acceleration vs. Time

Figure B-59 - Passenger Head Resultant Acceleration vs. Time

Figure B-60 - Passenger Head X Velocity vs. Time

Figure B-61 - Passenger Head Redundant X Acceleration vs. Time

Figure B-62 - Passenger Head Redundant Y Acceleration vs. Time

Figure B-63- Passenger Head Redundant Z Acceleration vs. Time

Fi gur’e B-64 - Passenger Head Redundant Resultant Acceleration vs. Time
Figure B-65 - Passenger Head Redundant X Velocity vs. Time

Figure B-66 - Passenger Neck Force X vs. Time

Figure B-67 - Passcnger Neck Force Y vs. Time

Figure B-68 - Passenger Neck Force Z vs. Time

Figure B-69 - Passenger Neck Force Resultant vs. Time

Figure B-70 - Passenger Neck Moment X vs. Time

Figure B-71 - Passenger Neck Moment Y vs. Time

Figure B-72 - Passenger Neck Moment Z vs. Time

Figure B-73 - Passenger Neck Moment Resultant vs. Time

Figure B-74 - Passenger Occipital Condyle Moment Y Acceleration vs. Time
Figure B-75 - Passenger Chest X Acceleration vs. Time

Figure B-76 - Passenger Chest Y Acceleration vs. Time

Figure B-77 - Passenger Chest Z Acceleration vs. Time

Figure B-78 - Passenger Chest Resultant Acceleration vs. Time

Figure B-79 - Passcnger Chest X Velocity vs. Time

Figure B-80 - Passenger Chest Redundant X Acceleration vs. Time
Figure B-81 - Passenger Chest Redundant Y Acceleration vs. Time
Figure B-82 - Passenger Chest Redundant Z Acceleration vs. Time

Figure B-83 - Passenger Chest Redundant Resultant Acceleration vs. Time
Figure B-84 - Passenger Chest Redundant X Velocity vs. Time

Figure B-85 - Passenger Chest Compression vs. Time

Figure B-86 - Passenger Pelvis X Acceleration vs. Time
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Occupant Data: (Cont’d)
Figure B-87 - Passenger Pelvis Y Acceleration vs. Time

Figure B-88 - Passenger Pelvis Z Acceleration vs. Time

Figure B-89 - Passenger Pelvis Resultant Acceleration vs. Time
Figure B-90 - Passenger Pelvis X Velocity vs. Time

Figure B-91 - Passenger Left Femur Force vs. Time

Figure B-92 - Passenger Right Femur Force vs. Time

Figure B-93 - Passenger Left Upper Tibia Moment X vs. Time
Figure B-94 - Passenger Left Upper Tibia Moment Y vs. Time
Figure B-95 - Passenger Left Lower Tibia Force X vs. Time

Figure B-96 - Passenger Left Lower Tibia Force Z vs. Time

Figure B-97 - Passenger Left Lower Tibia Moment Y vs. Time
Figure B-98 - Passenger Right Upper Tibia Moment X vs. Time
Figure B-99 - Passenger Right Upper Tibia Moment Y vs. Time
Figure B-100 - Passenger Right Lower Tibia Force X vs. Time
Figure B-101 - Passenger Right Lower Tibia Force Z vs. Time
Figure B-102 - Passenger Right Lower Tibia Moment Y vs. Time
Figure B-103 - Passenger Left Foot Ball Z Acceleration vs. Time
Figure B-104 - Passenger Left Heel X Acceleration vs. Time

Figure B-105 - Passenger Left Heel Z Acceleration vs. Time

Figure B-106 - Passenger Right Foot Ball Z Acceleration vs. Time
Figure B-107 - Passenger Right Heel X Acceleration vs. Time
Figure B-108 - Passenger Right Heel Z Acceleration vs. Time
Figure B-109 - Passenger Lap Belt Force vs. Time

Figure B-110 - Passenger Shoulder Belt Force vs. Time

Figure B-111- Left Rear Seat Crossmember X Acceleration vs. Time
Figure B-112 - Left Rear Seat Crossmember X Velocity vs. Time
Figure B-113 - Left Rear Seat Crossmember X Displacement vs. Time
Figure B-114 - Right Rear Seat Crossmember X Acceleration vs. Time
Figure B-115- Right Rear Seat Crossmember X Velocity vs. Time
Figure B-116 - Right Rear Seat Crossmember X Displacement vs. Time
Figure B-117 - Top of Engine Block X Acceleration vs. Time

Figure B-118 - Top of Engine Block X Velocity vs. Time
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Vehicle and Barrier Data;

Figure B-119 - Top of Engine Block X Displacement vs. Time

Figure B-120 - Bottom of Engine X Acceleration vs. Time

Figure B-121 - Bottom of Engine X Velocity vs. Time

Figure B-122 - Bottom of Engine X Displacement vs. Time

Figure B-123 - Left Front Brake Caliper X Acceleration vs. Time

Figure B-124 - Left Front Brake Caliper X Velocity vs. Time

Figure B-125 - Left Front Brake Caliper X Displacement vs. Time

Figure B-126 - Right Front Brake Caliper X Acceleration vs. Time

Figure B-127 - Right Front Brake Caliper X Velocity vs. Time

Figure B-128 - Right Front Brake Caliper X Displacement vs. Time

Figure B-129 - Instrument Panel X Acceleration vs. Time

Figure B-130 - Instrument Panel X Velocity vs. Time

Figure B-131 - Instrument Panel X Displacement vs. Time

Figure B-132 - Left Front Rocker X Acceleration vs. Time

Figure B-133 - Left Front Rocker X Velocity vs. Time

Figure B-134 - Left Front Rocker X Displacement vs. Time

Figure B-135 - Right Front Rocker X Acceleration vs. Time

Figure B-136 - Right Front Rocker X Velocity vs. Time

Figure B-137 - Right Front Rocker X Displacement vs. Time

Figure B-138 - Left Rear Seat Crossmember Redundant X Acceleration vs. Time
Figure B-139 - Left Rear Seat Crossmember Redundant X Velocity vs. Time
Figure B-140 - Left Rear Seat Crossmember Redundant X Displacement vs. Time
Figure B-141 - Right Rear Seat Crossmember Redundant X Acceleration vs. Time
Figure B-142 - Right Rear Seat Crossmember Redundant X Velocity vs. Time
Figure B-143 - Right Rear Seat Crossmember Redundant X Displacement vs. Time
Figure B-144 - Upper Left Barrier Force vs. Time

Figure B-145 - Upper Center Barrier Force vs. Time

Figure B-146 - Upper Right Barrier Force vs. Time

Figurc B-147 - Lower Left Barrier Force vs. Time

Figure B-148 - Lower Center Barrier Force vs. Time

Figure B-149 - Lower Right Barrier Force vs. Time

Figure B-150 - Sum of Left Barrier Forces vs. Time
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Vehicle and Barrier Data:

Figure B-151 - Sum of Center Barrier Forces vs. Time
Figure B-152 - Sum of Right Barrier Forces vs. Time
Figure B-153 - Sum of Barrier Forces vs. Time

Figure B-154 - Barrier Force vs. Average Rear Crossmember Displacement

B-151
B-152
B-153
B-154



0% REhi-el-en
1248352 YOR

(SONOD3S) INIL

10°-
20" -

> = = 5 o = o = = - 2 =8 g 2 2 2 3 8 =
j
\ / /
|
.\;geg;s'>cs,,.;,,;s4<,\s\ka,fezf//f
L (7 Taaiis AW
7 L]
lﬁ/\.r\\«i
{0001} S5e{aJ3I[14 2iv" 1v280868 I

NOI1lvd3N3233v X av3H H3AIdd

J9sW f6F 1B 5,9 Ly = wnwixey

205U 2/ 38 5,9 EV8G- = WNUTUIK

HdX 979G HdW ¢ GE :paadg

8v I0NV 8661 ‘LN3INOdWOD

86671-c1-B0 ‘31v0 1531

L13VAWI IVLINOYS HdW SE dVON

(1S31

05-

op-

oe-

0Oc-

01~

5.3

B-1



REE R EN (SNDJ3S) WL

—_ —_

El
44
43
£l
v0
€0
20’
10
10°-

-~ - — —- o o o = <

aq -

=
E
iﬂ
Exﬂ
=
2

W

s

Iy j_« . bumamrt Lian  mal M as

L* U Yo

(0007) SSB[IJ8I[T4  EFV'1¥eB0868 b

NOILvd31333v A OVdH H3AIHA

2359 /1 12 5.9 91°Q = UnWIxey

J83sW G/ 12 §,9 29°/- = UNITUIN

HdX 998G HdW 2 GE :paadg gy Idnv 8667 ‘ININOdWOJ
8661-21-80 '3L1v0 1531

1OVdWI IVINOHS HdW GE dVON 1S3l

S.9

B-2



LIRS (SONQD3S) NI L |
. - . . - - - . - 0 . . B ._ ._
5 ® T &5 &5 0¥ B B = = 2 &2 8 88 8 & 8 8 =2 % =2 =8
T

y

(0001} SsefaJailtd  viv'1v2B0868

NOI1vd3332V Z OV3IH "H3IAIHA

295w G/ 38 5,9 99°7] = unWixey 1350 £y 38 S,9 £G'22- = Wnwiuly

HdM 979G HdW 2 GE :paads gv Idnv 86671 "LIN3INOIWO3

B661-c1-80 :31v0 1S3l LIVAWI TIVINOHA HdW GE dVON 1531

Gc-

0F-

01

S.9

B-3



R AT
UDIRASNS O

w [==3 ~

(SANOD3S) IWI1L

—

a1

G1
129
El

— - 1= = o o o o o
no — w0 o ~J o [ B} b

£
20’
10

10 -

{000F) SSE[2Ja3ITd 2V AvV280868

NOILVH3N330V LNVLIINS3Y QV3IH Y3AIdHA
2358 2/ 38 5.9 £6°8G = wNWIxeq

J8su (2- 1€ 5,9 20-300°7 = UMIUTH
HdX 9795 HdW 2 GE :p8ads

gy 10NV 8667 ‘IN3INOdWOD
8661-c1-80 :31vd 1S3l1

L1OVdWI 1VINOHS HdW GE dVYON 1S3l

02

0¢

vi4

0

03

<

5.9

B-4



RN SpuBdas Wil

10
1=

0~

HdA

of

V4

0

or

B-5

T T
\l\\\' T ‘//
/
/y/
T~
-/
\
Y
///!{1’
(08F) ssefdJai[td  21A"1vcB0868
ALIJ013A X Qv3H "3ATWHA
J9sW G} 3B HdX B9'9G = wnwixey 2950 /] 18 Hdd 65°E2- = WAWluly

HdX 9'9G HdW 2 GE :p8ads 8y I0NVv 8667 ‘LNINOdWO3

8661-c1-80  3Jlvd 163l LIOVdWI TVINOHI HdW GE dYIN (1S3l




7O °Sh_BEGY-21-80
RIS YT

gy

@w == ~

(SONDJ3S)

—~ —_
ro —

[
20
(24

—

<
O

=)
@

INT 1

o =)
~J o

k0

€0’
20
1

<3
[oa]

-

a0 -

\1s\s;1:1txte(/x:ux()qssxf;>1x<f//f

el |

W

{0007) ssefdJailiy 2V’ 1v200868

NOCILvE3T300vV X LINVONNQ3Y Qv3H H3AIHA

295w 002 18 5,9 1E'p = wnulxen

JIsW 2L 18 5,9 BGBG- = WNNIUTH

HdX 9°98 HdW

¢ GE :'paacs

BY 10NV 8667 LNINOJW0D

8661-21-80

-31va 15831

LIVAWI IVINOdd HdW GE dVON

1531

09-

ov-

Oe-

0¢-

01-

5.9

B-6



vOGh_266L-21-90
RS YO

(SONDJ3S)  3WIL

10
10-

a0’ -

5 5 = 5 T = B B = = 8 B8 =2 g8 B8 = 83 =8
h
@ fs i
Lttt |
___.c_*\ w..{i_ g S\EHL .,..r..,_rz J;j g_ ‘

(0007) sse[dJa3{fd  EEV'1VcBOBES

NOILVH3330V A LNVAONNG3H av3aH H"3ATIHd

2358 /] 18 S,9 €£°8 = Wnwixen

2950 6/ 1€ 5,9 6€°8- = WALIUIH

HdX 9°95 HdW 2 GE

:paadg

BY 10NV 8667 LN3NOdWO3

B667T-c1-80 3Llvd 1S3l

LOVdAWI TVLINOHS HdW GE dVION (1S3l

T

5.3

B-7



IR (SONOJ39) NI
A
)
3 /—
N \ oo
< w
5)«?;. \\}1\32- \)k_? }\( é Ak
<$f«</%/of S\\ L4 Wy Y 0
LA
)|
/ 0F
{o00%) ssefaJai{ly bEV" 1v280869 H 0
NOILvH3a333v Z INVONNQ3dY Ov3H "H3AIBA
Jasw G/ 1e 5.9 pE°Hl = wnwixey Jasw £y e §,9 B85 d¢- = WNWIUIH
Hd¥ 995 HdW & G :paads 8y IGNV 8667 1IN3NOdWOD
86671-c1-80 @Mqu 1531

LOVAWI TIVINQOHd HdIW GE dVON 1S3l

B-8



20~

R (SONODOTS)  IIL |

| A »J\gxéfx
.;a o IJ?J(? e \KB/ \ :
>¢i e e SO Sl R Ul / \ f

(0001) S5812483[14

2EV'AYCB0858

NOILlvd3d332v LNVLINS3Y LNVAONNG3IY av3H H3AIHd

JasB 2/ 30 5,9 £G°6G = unwixey J35w ([- 32 5.9 20-3¢2'9 = unuiulp

HdX 9°88 HdW 2 'GE

:paads Bv 10NV 8661 LNINOJWOJ

86671-c1-80 :3Lv0 1S3l

LOVdWI TIVINOH4 HdW Gt dVON ‘1531

02

0t

o7

05

09

5.9

B-9



R w Spu0dag JWI1
\I\ /
/
/
/
//
(0B3) sse[dJ83[ly  gEA'IvBOB6 —  }
ALI30T3A X LINVONNQC3Y OQv3H H3AIHA
J3SW G1- I@ HdX 19°9G = wnwixen 85U €] I8 HAX {6 E2- = WUNWIUTH
HdX 9°'96 HdW 2 GE :paads gv 10NV 8661 ININOdWOD
Be6l-c1-80 :31v0 1S31 LIOVdWI IVINOHd HdW GE dVON 1831

0F-

0t

0c

[£3

ov

08

09

Hd

B-10



R W | (SANOD3S) NIl

o
]
€0
e0”
10
10°-
e0°-

3 5 &§ 5 & 02 T B =2 = 828 8 =2 =8
?}, 00F-
ek "

Wl \ T

00e

] | -
\V

(0001) sserJayitd gy ligoses ——— 4 | 008

X 30804 X03N H3IAIHQA

J8swW 9 3@ N §'/[BL = wWNWIXen J35W EY 3@ N GB GEp- = UNWTULR

HdX 995 HdW 2 GE :paadg 8v I0NV B661 1IN3NCdWOI
B661-21-80 ‘31v0 LS531L LOVdWI VLINOHA HdW GE dVON 1531

B-11




oL} 86y -L1-80
DJeasay Yo

— — —
w© =3

S
vi
e’

(SONOJ3S) JWIL

- — - =) < o o
no — (v=] [~] ~ w

[

(=3
o

[
i
=
e
=
o

[—
T

001-

ézﬁiﬁﬂ :

i
|

00¥

{000F) ssefavsi{ti  9rd 1480868

002

A 33°H04 A33IN "H3AIGd

J8sw G/ ' N GB°[22 = WNWIXen

HdX 9°95 HdW 2 GE :(paads.

JasW £GF 38 N L97GRI- = WNWIUIW

B8667-21-80 :31vA0 1S3l

8V 10NV 8667 LIN3INOIWOD

10VdWI TVINOHA HdW GE dVON [1S31

B-12



2LV SRhL-LV-00
11403527 YA

—
ny

9t
4
vE
El

— [ —
w o ~

-~ (SONDJ3S)

—

o
w

JWIL

[=3 [=] o o
o ~ om n

b0
£0°
20

10
0

c0’'-

-

Th el [ bl L
g&. ,P <.N>>l | L{(H*.’,z ___H}{:\; _Cs N B{.
U | Vi
iy
{000F) sseragsilty  /(pdTLd2B0B6S — 1

Z 33404 XO33N "3AIdd

J3sW G2F 38 N G0'dpe = unwixey

298U 0 3@ N 60°PB5)- = UNMTUTR

HdX 9°'95 HdW 2 GE :paads

8v IdNY 8661 LIN3INOJWOD

B661-c1-80 :31v0 1S3i

LOVAWI TIVINOHA HdW GE dVON :1S3L

0002~

gost-

009¢-

00~

002k~

000}~

008-

009-

0ar-

002-

00¢

B-13



RO SON0D3S) Il

0
10°-
co’-

;

L " A _:?%e. 1T
iy AW A c ”
| oo
| 1 A 009
A | 008
] \ o00i
i
| o

0091

0081

(000)) Sserdsailty GrdAdmoss ——— | 0%

INV1TINS3Y 30404 MI3N H3IAIHA

J95 Op 38 N LE'9661 = wnwixeW Jasy - je N 1G'F = WnWIUIH

HdX 9795 HdW 2 Gt :p3ads gy I0NV 8667 <ININODJWOD

g66l-c1-80 :31v0 1531 LOVdWI "1IVINOHd HdW GE dVON ‘1531

B-14




R (SON0D3S) ML
I\\ _,>> /\/ N A al N\
w I N A
Y RN L
b [ Il
<L>-< :/<>{< T
FC_\
{009} ssefdaJaifly BYH’ JW280868 1
X IN3WOW 33N "Y3aAIHA
3950 8y 32 HN 8°}) = UNUTXEH 35U /8 12 N [2'El- = UNUTUIN
HdX 9°95 HdW 2 GE :p8ads 8y Idnv 8661 IN3aNOdWOJ
g8661-¢1~-80 :31lvad 1S3l 1OVAWI TTVINOHI HdW SE dVON 1S31

pli-

ct-

0f-

0t

ct

WN

B-15



I

V2 L) SERh-L1-R0
WD Jeasay YO

—— — —
el fee) ~

gt
1
4]
34

(SANDJ3S)

—_

W1l

(=] p==]
~ (=2

v
€0
c0’
10
10°-

—- - (=4 (=] (=]
ho - w0 [==] o

20 -

el /

f

V

(009) SSBIJaITL4  EPW’ JNCBOBEE

A IN3WOW XO3N "Y3IAIHC

3350 Gy 1B KN VQ'EZ = EnmIxeN

J3SW 6% 38 WN £0°GE- = WRWIUIN

HdM 979G HdW 2'GE “peads

8V I0NV B66T -ININOdWOO

B6ET-c1-80 ‘3L1vad 1S31

LOVIWI TIVINOHL HdW GE dVON 1S3l

0€-

0c--

01-

oF -

0¢

AN

B-16



R | (SONOJ3S) L

G0
124
€0
c0
10
10" -

e0’ -

WN

B-17

My - o ?E
; __qa ; é?
/ j} \ L i?éé&?
" |
ﬁf\g{, b R I \
i i
:,

(009} Sse[IJ33[ty  OGA’ IH26B086S

2=

Z LINJWOW MI3IN 83IAIEA

3950 bG 3@ NN 6L°( = WNUIXeH 2350 6E 18 WN [6'8- = UNUIULK

HdX 9°95 HdW ¢ GE :'paads 8y 10NV 8667 ‘IN3INOdWO3

8661-c1-80 :3L1v0 1531 L13VdWT "IVINOHH4 HdW GE dVON ‘1S3l




v LV _R8BL-11-90
WIIRITAY Y

(SONO23S)

INIL

10 -

20"~

T ® = & & =¥ » ® = = B B8 8 88 8 & 8 8 =2
\<X\;r<\j<> r)z/g>ss\;<>L<§
iy
IS ANY
g A |

I

\

|

I

{009) sse{ase3lly

BFH”AWZB0858

INVLTINS3H INIWOW HD3N "3AIHA

3350 6 3° KN GO'OF = unmIXey

35w (- 12 HN 91" = UNMTUTH

HdX 89°85 HdW & GE

‘paads 8v IGNV 8661

-ININOdJWOJ

8661-ci-80 -31v0 1S3l LOVdWI VINOHS HdW GE dVON

(153t

i
97
8l
0¢
e
14
9
82
0€
e
¥E

3t

WN

B-18



1S °5)_S661-91-80
LRNCER T

9
1%
41
€l

— - —
w =] ~

—

(=)
w

* (SONJ3S)

o
L=}

ML

v
£0°
<0’
10
10~
e0°-

o 1=} <
~ 1= w

VY A e R

<’> ,2 ,<

L.\ TV V|

]
[
_\
)

V

(009) sse[aJ3i[ty

BYH OWZ80868 i

A IN3WOW JTAONOD V1II4IJJ0 Y3IAIHO

J3SW BF 3B NN V6'[) = whwlixeW

J9SU (8 1€ WN 9¢°BF- = WNUIUIN

HdX 9°95 HdW 2 GE :paadsg

8v I4NV 8661 -LNINOJWOI

8661-21-80 :31v0 1S3l

1831

LJVdWI "1VINOdd HdW SE dVON

0t
cl
vl
gt

81

WN

B-19



R (SONOD3S) W1

114
PO~

c0'-

I
(08}) 55e[2491113 GIv' Jv2B0868
NOILVH3I1300V X 1S3H] U3ATHO
J3sw {pf 2 5,9 [2'E = unwixey J3sW G/ 38 5,9 by Gy- = UnWIutW
HdY 9 95 HdW 2 SE  .paads 8v 10NV 8661 :LNINOJWOD
8661-21-80 :31vQ 1S3l 1OVAWI IVINOHJ HdW GE dvON 11531

Op-

0c-

5.9

B-20



¢0°-

DEHRREEE (SONOD39) JWIL
A
//
J \
\\ M
M\
| \r\<
N\ / Lok
|
I
i
|
(081) SSRIJ83114  9TY" V280868

NOI1vH3323v A L1S3HI "Y3AIHA

950 69 18 5,9 £3'F = UNUIXEH

050 g6 1@ 5,9 §6°L- = WNWLUTH

HdX 9°95 HdW 2 GE :paads

gv IANV 8661

-IN3INOdWOJ

8661-c1-80 :31vad 1S3l

LIOVdAWI TIVINOH4 HdW SE dVON

B-21



£0°S)_R6EL-21-20
U3I9ASAY VAR

—
o

9t
&l
2%
£l

— — —
o [=2] ~

(SONOD3S)

I Py
—

= <«
w o

W11

<
<

v0
£0
0’
10
i0°-

L) (=)
(=1 (53]

)

vi-

c}-

0t-

v

\

\%

Tl

(/\/s\

(08F) Ssef{dJailly  [Iv'4vcB0B6H

NOILlvd31323v Z LS3HI d3aAldgd

asH BL 15,9 €2°G = WHIXen

J95W Iy 312 5,9 69°C)- = UNLIUIK

HdX 8°95 HdJW 2 GE :paads

Bv 10NV 8667 :LN3NOdWOJ

8661-c1-80 :3iv0 LS3Ll

LIVdAAI TIVINOHS HdW GE dVON ‘1S3l

5.9

B-22



0 -

R (SON033S) NI
5 5 3 5 5 % B k = -~ B8 8 8 & & ¥ B 8 = ° =
{ T

~ W

(0B1) SSeTIJ3IT  GIv AVZBOB6H

NOILVH3303V INVLIINS3H 1S3IHD HIAIHCO

J38W G 18 5,9 GO'Gh = wnulxey

J3sw G- j8 5.9 c0-366'v = WnWIUIH

HdX 9785 HdW ¢ GE

‘paadg Bv I0NV 8667 LIN3INOIWOD

B661-c1-80 '31v0 1S3l

LOVdWI TIVINOHd HdW G8E dVON 1531

0t

02

3

i1

5.9

B-23



7 S 980L-91-90
W3.J0333Y YGR

Ll

=) @ <

Gi
43
£l

Spu0d3ss Wil

I~ — e (=1 (=3 (= <
o — w (2] -~ o

T

r0
€0
0’

[=3
o

1o
10~

0’ -

L

(081) sse[34a3lt4  GIA"Iv280858

ALIJ0I3A X LS3HD HY3AIWC

2350 02- 32 H 9°9 = wnwlxen

J350 G}} 38 Hdd 62°/}- = WNWIUIN

HdY 995 HdW 2 GE :paads

By IONV 8667

-IN3INOdWOJ

8661 -21-80

:31va 1S3L

L1J3VdWI IWINOHd HdW GE dVYON 1S31

01-

01

02

0f

oy

05

09

Hd

B-24



S5 2661 -25-R0
DRSO

(SONCJ3S)  FWIL

9t

GE
4
£l

1108
10" -

€0’ -

2 5 003 B Z2 =~ 8 8 2 8 8 & B8 =8
\ \ I
L1
(1
—
(087) SSe{Ja1[T4  GEV'4v200868 T |

NOI1vH31320v X LNVAONNQ3H L1S3HD H"3AIHA

235U €GF 38 5,9 EV'E = unuixey 238U 9/ 18 5,9 35'Gh- = UMUK

HdX 9798 HdW 2°GE

.pasds 8v IONV 8667 LININOAWOI

8661-c1-80 :3lvC 1531

LIOVdWI TIVINOH4 HdW SE dVON LS31

0E--

5.9

02-

0F-

B-25



DRI

—

- — — -~
o [=3) ~ ~ -

9t
S
4]
£l

(SONDJ3S)

[=3
w

[=3
<

IWIL

o
3

0
-

=
n

144
€0’
0’

p=
[=2]

a0 -

<<

(0B1) SSeTJJ83[14  DEV 4¥ZBOBOE

NOTLVH3T1323v A LINVONNQ3Y 1S3HD H3AIHA

235U g9 30 5.9 96’V = WNWIXCH

358 86 18 §.9 €9'{- = UNUIUIN

HdX 9°98 HdW 2 GE :paads

gv I0Nv 8661 -ININOJWOI

B661-c1-80 :'31vQ 1S3lL

L1OVdWI TIVINOYS HdW GE dVON 1S31

5.9

B-26



SRS (SONDJ3S) NIl

b e —
w (=] ~

gl
13
143
el

- — o o
jos < [a]

4]
£0
20’
10
10 -

—— [} = <
n w (=2} m

T T

c0 -

>

——]

J

AN
/ AL
Y VA

(0BF) SSe(24a3[t4  (EV'dveB0B6E
NOI1vd3T1300V Z LNVONNO3Y LS3HD "3ATHA

3958 §/ 105,9 £8P = unwixey

35U 1y 38 5,9 8821~ = WnUTULY
HdX 8°'98 HdW 2 GE :'paads 8v IANV 86617
8661-21-80 :31v0d 1S31

-IN3NOdWO3
LIVAWI TIVINOHd HdW GE dVON LS3L

0}-

5.9

B-27



gRs 5

— — — ——
=3 @ ~t n

9l
Gl
vl
34

—
—

(SONOJ3S)

- [
o

<
=+

INIL

o <o [
~ (=] o

¥0
£0
e0’
10
10°-

a0 -

{081) ssef3Jalild  GEv AvB0868

NOI1vH3303V INVLINS3H LNVONNG3H 1S3HD H3IATIHO

Jesw 9/ 3B 5,9 GY°Gy = wnwixey

Jasw 11- 38 5,9 £0-386'6 = WNUIUIN

HdX 9°95 HdW & GE :pasdsg

8v I0NV 8661 ‘LN3NOdWOJ

8661-c1-80 :31v0 L1531

10VdWI 1VINOHd HdW GE dVON 1631

0t

02

0€

o

5.9

B-28



£ 51 2R0V-81-’0
UIJRIS M YR

gl
1

—— _— —
<« w ~

spuddss  JWIl

b0
€0’
20’

- o =
w w

14
EV”
cl
i
0
90"
il

114
10°-

20" -

N

{081) sse{aJsi[l4

GEA" 1280868

ALIJ03A X LNVONNASH LS3IHD Y3AIHd

295U /1~ 12 HdM 9°9G = wnuixen

2350 21 38 Hd¥ 80°[I- = WNUTUTH

HdX S°9S HdW € GE

‘poaads 8y IdNv 8667

-ININOdWGI

8661-21-80 :3ivQ0.1S31

LIOVAWI TVLINOWd HdW GE dVIN

1831

0!

0¢

0€

or

[=3
wy

03

Hd

B-29



co’-

SRR SONOJ3S JRIL
L~
|
4 /
) /
- |
— /1)
I \
/ J<\/
{09) sse[JJa3fty  BS0" 40280860 I
NOISS3HdWOO LS3H] YIAIHD
33S8 - 3P WW JE'T = wnailxey 3354 g 12 WA 10°62- = UNLTUIR
HdM 9°95 HdW 2 Gt :paads gv 10NV B66T IN3INOJWOJ
Be61~-21-80 :31v0d 1S31 L3VdWI TWINOH4 HdW GE dVYON 1531

0Ot-

82-

9e-

e-

ée-

0c-

Wi

Bf-

gi-

vi-

cl-

0f-

B-30



c0°-

O FEE (SONOJ3S)  FIL
5 v 5 & & ¥ B k = - ® 3 8 & & & 8 8 =2 ° =
¥
\,_
W .
Wad .|
m\x}\\ N
(zi}}}}ic}}gé}\i;ﬁ
(0001) SSRL3JaY[13  20¥"1¥2BOBE

NOILVH3333v X SIATdd "W3aAIdd

Jasw 2}

12 §,9 89°¢ = WnWIxeH JesW [y 32 5,9 68'pL- = UNUIUIN

HdX S 96

HdW 2 GE

‘paadg BV 10NV 8661 -1IN3INOJWOJ

g661-21-80 :31lvQd 1531

LOVAWI TIVINOYd HdW SE dVON 1531

05-

Or-

OE-

Oc-

0f-

5.9

B-31



) SRS (SONOD3S) IL

9
e
s
35
v’
£0°
20"
10
10~
2 -

g'i-
9

vl-

B-32

¢t
vl
9'l

8’1

_ LRGN Ll i
| HINEIL Il &
1 W KT LB i
I h. ___ + g __ _
N _
% _ )
; m n_.
i
(0003) SselJalily £0V"1v280868
NOILVH3302V A SIAT3d "3AIHO
Josw (G} 3 5.9 881 = wIxen 2358 I 10 5,9 69°1- = WAITUIK
HdX §°9S HdW 2 'GE :paads 8y I0NV 8667 ININOJWO2

8661-27-80 :31v0 1S3l L1IVdWI TIVINOH4 HdW SE dYON 1531




c0’-

WS (SN0JIS)  IL
:
= Moy ;;; :
At N miaie =_.:.)-
;,.,;S{f;?ﬁ.}\)f}r " :; ra>>€ },4 -
f
\ ,
N ]
", \
iy
i
i ’ >
W)
V
(0007) SSe[3Jalltd  pOV'1¥280868
NQILVH3ITI320V Z SIAT13d H3IAIHO
385U [ IR §,9 b2'GE = UNUTXeN 208U L€ 18 5.9 PE'G- = UNLIUIH
HdX 9'95 HdW ¢ '6g :psads gv 10NV 8667 LIN3INOWOD
8667-271~80 :31v0 1S3L - LOVIWI TVINOHA HdW SE dVON 15341

[3%)

OF

ch

v

9l

8t

0¢

ae

144

%

5.9

B-33



T LLV_BRBL-LL-80
WIIRISAY YO

g
Gt

1Y e s
w w ~

(SONOJ3S)

—_ <
n — w

4]
£V

INIL

=1
~

4N
£0
0
0
"~

[~ b= [=3
=5 o x4

c0'-

T
AN

W

|
!

(

{0007) SSe[dJa3[t] 20V AY2BOB6R

NOILvH3T333V LINVYLINS3Y

SIAT3d H3IAIHO

3958 £y 18 5,9 VE'GL = UPWIXeN

J3sW 1i- 12 5,0 ¢0-3(E°9 = LNBIUIW

HdX 9°98 HdW 2 GE

:paadg -

8v I0NY 8667 -1N3INOdWOJ

8661-c1-80 :31v0 1S31

LOVAWI VINOHS HdW SE dVON [1S31

0f

0e

0¢

or

05

09

0L

5.9

B-34



38353 YR

7 °T_REEL-01-) SPuUdIasg NI

10
10 -

20" -

oy — — — - jos — — — — o = = = P o = =
w [=<] ~ o w r~ w ~ - w (=<3 ~ o, (] N w ~n
]
| 1
b
|

— .

0t

0

0€

o4

Hd

B-35

{081) ssefdJaiftd  20A'IVEB0868 I

ALID0T3A X SIATE3d H3AIHA

2950 6 38 HdXN 29°9G = unuixey J3SW GIT 3B HdX GG'¢- = WhWIuly

HdX¥ 879G HdW 2 GE :P3adg 8V IANVY 86617 LNINOdIWOD

8661-c1-80 :31vd 1S3l LIVAWI TIVINOHS HdW SE dVON 1531




AN A (SONOD3S) INT1
—— 0005+
0007 -
m 000t~
0002~
\ 000}~
lf\())?.,\(\t/%.(%?cft/\!}?\? ..>< e~ >>>.,\>é \\ﬂ/\/)?é» - 0
N
RV el ‘<)/\/((>w\<g /(\\\
(009) SSeI3JA 14 64" 13280858 ;
33404 HNW34 14377 43AIdA
3950 £y 38 N P§°OEK = UNWIXEN 3250 gy 38 N 60'28K- = WAWIUTH
HdM 9°9C HdW 2 GE :paads 8v 10NV 8667 IN3INOdWOD
8661-21-80 31v0 1S31 LIOVdAWI TIVINDHH HdW GE dvIN 1S34

B-36



OB (SONOJ3S)  IWIL |
!
8]
[N
|
v |
"
e
.r;>l\/, AN - S— At A o, A4 \/\ .» > AN At
v M v N AV Y E_é__ Y
Y e [ LAYV I |
V] i MYASY |
Y
{009) sse[2J3ilty  B1d4 4480064
33404 HNW3I4 LHITIH H3AIHA
335w gy 1R N bGP = unuTXER 388 (y 18 N 63°[IIE- = UNUTUTH
HdX 8°95 HdW 2 'GE :paads 8V Idnv 8661 LNINOLWOI
86671-c1-80 :31v0 1S31 1OVdWI TIVINOHA HdW SE JdVON 1S3l

00ce-
000E-
008¢-
009e-
00pe-
0oee-
0002~
0o0gi-
0093 -
oovi-
ooet-
0001~
008-
009-
0ov-

00c-

002
00v

009

=

B-37



92 -L}_R66Y-L1-%0

c0"-

AN (SON0J3S) INIL
A
\s\& /x
\(/\/\/ ~ \/\,\4 J NAOA AAAN,
§53}7\<<( Vi
(009) sse[dJaifly G/ dWcBOBE — |
X IN3WOW vIGILl d"3ddn L3437 H3IAIHA
J850 £9F 3B WN B¢ = WPMIXEH Jasd 9y 3@ AN p9T20i- = UIIUIR
HdX 9°'95 HdW 2°GE :paads gv I0NV 8661 INJINOJWO3

8661-cl-80 :31vd 1S3l

LOVdWI "IVINOHS HdW GE dVON 1531

001-

08-

WN

03-

or-

B-38



20"~

RSN _ _Amozoummv INT]
\.\.\(\G/\/
\\\)\
P 'y v
\x\\\/\\\/\ //)
N\
A
Y <\
{009) sse[aJay[1y 08H" JH280869
A INIWOW VIGI: H3addn 1437 H3IAIHA

J9SW GE 38 WN [PETT = WNWIXeW

95U FF 3 WN POTCE- = WANIUTH

HdX 9°9% HdW & Gg :paads

8V I0NV 8667 LN3INOdWOD

8661-c1-80 :3Lv0 1S3t

LOVdAWI TIVINOHd HdW GE dVON

1531

02-

02

oy

09

08

0ot

0ci

WN

B-39



Y2 L} SERL-11-R0
W85 YR

9

w [e=] -~

—
no

Sl
28
£l

(SOND33S) NI L

- — = o < < o
— b=} = <= & &

vo
€0
<t
10
10 -

ix)%

2\ JATa

g

s PP Aty

{009) sSe[2J3i[T4  pBJ 44280868

X 33404

vIgIl "3M0T Ld37 H3AIWHO

250 G2} 1 N 25'42} = unwixeq

2850 pE 12 N D'E8Q- = WMIUIW

HdX 9°9S HdW 2 'GE :paads

8v IONY 8667 LN3INOJW0OD

8661-21-80

-31va 1S3l

LOVdWI 7TVINOHY HdW GE dVON :1S3)

008-

003-

007-

00¢2-

B-40



e S 2[EL-8L-80
104R3Y YOR

—
w

— —
= o] ~

9
g1
b
€1

~ (SONDD3S)

— -

—

1L

= o
~ o

po’

€0
20’
10’
PO -
20~

Al

N
)\.ﬁ\. A

AT

;<///av\5 AAMY
A

N
W I———
o

— ]
R

|
!

|

y

{009) sse[oJs3[l4

Z 30404 vIGIL "Y3M0T L1437 "3ATIHA

J3SW pE 38 N piTi2ge = wnuixey

JSU LG I8 N 2 LLE- = wnululy

HdX 9°95 HdW 2 GE

8v 14NV 866t

‘INJINOdWO3

Beol -2l ~-80

:31v0 1531

LOVdAWI TIVINOHd HdW GE JVON

002-

00¢

00y

003

008

000}

ooei

00r}

0091

0ogt

000¢

002¢

00ke

003¢

B-41




Ve Ll 9RBL-LV-2)
LRRCCECNTY

s —
w @

-

(SONGD3S) INIL

— —
rn —

gt
SE
14
AN

[=3 < (=1 < [=
=] [¢<) ~ [=2] (53

FQ-
£0”
c0°
10

-

c0 -

4(

\z/\s/ \\\;{/

0c-

0f-

{009) SSeldJallld  GBW' JWCBOBGS

A IN3WOW VIBILl H3MO7 1437 Y3AIHG

2986 pE 38 WN 2°9E = unwixey J3SW B/ 3@ WN E9'02- = WNWIUTW

HdX 8°95 HdW & GE :paadsg
8667-21-80 :31va 1S3L

8v I0Nv 8667 -IN3INOJW0OD

LOVdWI TIVINOHS HdW GE dVON (1531

0t

02

0€

AN

B-42



co'-

RN (SONOJ3S)  JWIL
/
/) /
. K L/ i ,\\/
/ T ! T
////s)\s&)ex Jff/?//)

(009) SSE[2J3I[Td  p/W’ N2B0BGE

X INJWOW vIGILl Y3ddnN 1H9IY d3AIdA

J9SW BE 38 WN I5°¢iT = WNWIXEN

2358 £5 1€ WN 959~ = WNWILTK

HdX 9°85 HdW 2 GE

‘paads

BY 10NV 88671 IN3INOJWOJ

8661-c1-80

‘3lva 1S3l

L3VAWI TIVINOHI HdW GE 4dVON 1531

0c-

02

o7

09

08

00F

WN

B-43



AT N S A\

LIRSS (SONOD3S) JIL o
| !
IR SR [N NUNPR [N S R Yy )\/)\/ \ ’ "
02-
— / T o
h \\ /_ \ 02
NN 2
ARIRiN ;
NN g
AN
< ‘ \ 00}
I :
(\ 091
o8t
{009) SSe[2Ja)itd  G/W dWeosss b | 0%

A IN3WOW VvIGIL "H3ddn 1H9IH "Y3IAIHC

JasW BE IR WN 9E°(6F = WNWIXEH

225w [y 18 KN €0'C9- = UNWIUIN

HdX 9°'9% HdW &'GE

:paads

8v I0NV 86671 ‘IN3NOJWOD

8661-21-80 :31v0 1531

LOVdWI TIVINOHS HdW GE dVON 1S3l

N

B-44



Ge L) QEBL-1V-90
WIJRISAY VOR

(SONDJ3S)

—_ <
“w

NIL

o =
B &

1
Gr-
124
133

- — —_
w @ ~

S0°
b0

— — o
~n - @

€0
eo’
10

10°-

¢0’ -

008I-

1

e

?\xﬁ\i | A

ae/;}ﬂeax<2\>4>3)«%?>7ix<§;ée>\{<\\

(009} sse[aJairtd

624" 43280868

X 3J0"504 vIgIl H3MO01 1H9IH "H3AIHCO

J3sW pL} 3R N EVCIRE = UNWIXeW

2350 /E 3B N 2T EELI-

= UMUK

HdY 9°95 HdW 2 GE :paads

gy IGNv 8661

:IN3NOdWGD

8661-¢1-80 :3J1v0 1S3l

1OVdWI TIVINOHd HdW SE dVON

BESEN

009} -

0ovi-

00¢i-

000t -

008-

003-

oov-

00¢-

00¢

B-45



R L (SANOJ3S) WIL

i0
10 -
0’ -

Ao a0 . — 17.\(.:.1\(/)\.2. Ly \J:{ y -
T NV S i /e/ U S ’
ﬁ 0007
’ _ 000
000€
f , 0007
g 0005
(009) sse[d483lid  BL4°d4de80868 — )
Z 33404 vigIl g3M071 LHOIH d"3AIdd
J3sW gt 18 N [0°VESS = wnwlxey 2958 Z€} 18 N B0°9El- = WNWIUIN
HdX¥ 9°'9G HdW 2 GE :paads 8y 10NV 8661 LNINOJWOD
B661-c1-80 :31vd 1S31 1JVdWI VINOHS HdW GE dVON 1S3l

B-46




SRR (SAN0OO3S) INIL
b 00€-
|
IR
f 00e-
, _
=
\\ 001~
b~
L
|\\|\|\|\|]l\l/l{||\\l\lﬂ\l’.
/\/ :
(009} ssel3J33lld LA™ 3W280868 7
A IN3WOW VvIBI1 HY3IM0 L1H9IH "3AIHC
J3SW 9 38 WN BE'W/ = UNUWIXEW J9SW B 32 WN 127968~ = UNWIUIH
Hd» 9°'98 HdW 2 GE :paads

B661-c1-80 :3iv0 1S3l

BV IONv 8661 IN3NOCdWO3I

1IVAANI "1VLINOYd HdW GE dVON

1831

B-47



10°LL_RE61-L1-80

(SpU0J3s) INT L

0
10 -

0 -

0t

0

0E

Oy

05

03

0L

S.J

B-48

/ yay
| "
\./\/l/
W
{081} sse[aJa3[i4 pOY " Jy280863
NOILVYH3IN323V Z 18 1004 L4371 H3IAIHC
33sW pE 1€ 5,9 €8°89 = WWTxeN 350 p5} 38 5,9 p'E- = UNMIIUIN
HdX¥ 9°9S5 HdW 2 GE :paads gY 10NV 8667 LNINOJWOD

8661-21-80 :3lv0 1S3l L1JVdWI TIVINOYd HdW GE dVION LS3l1




QL [EBL-L-R)

WIIRITA] YW . . . . Amccoummw MZHH

— — —_
w ol ~

gt
1
4]
€l

- — - o < P
n — I3 [=3) ~

¥0
€0°
c0”
10
0

=1 <
(=2} wn

-
e0’-

1B

0¢

o

09

<
@D

5.9

B-49

Y

(081) ssefasallly  SOV'4v28086]

NOILvHE31330v X 133H 14371 YW3AIY0

335U €E 38 5,9 (906 = WNUTXeN 285U 6 3 5,9 (92~ = UNLIUIA

HdX 9°'8G HdW 2 GE :paads gv IdNv Bebl ‘LININOIWOD

8661~-c1-80 :31v0 1S3l LIOVAWI TIVINOHS HdW SE dVON ‘1831




AR AR
RRRCELERTT

—
o

9i
Gl
22
124

— — —_
(=] =] ~

—

(Spu02as)

—_

f=)
w

(=)
[e5]

NI

(=1
-~

)]
£0
o
10
10" -

f=1 f=1
[=2] w

20~

il

A

(087) sse1dJaj[ly  90v" 4v280862

NOILvH3332Y Z 133H L1437 H3AIHA

3950 EE 3R S,9 PL'16 = BAWTXE

3950 p 1 5,9 pD03- = BIWIUIK

HdX 9°'9% HdW 2 GE :p9ads

8y IONV BE661 LIN3INOIWOD

866l-c1-80 ‘31v0 LS3al

LOVdAWI TVINOHd HdW GE dVON :1S31

(4

oy

03

08

5.9

B-50



PERRER (Spuodas)  3WIl

= &5 T 5 % ® 5 & = =~ 8 8 &8 B &% & =8 8 =2 ° =z =8
00€-

002-
(]
w

, 001~

il VAV AN >\/> I JAUNTAN N
/\//C << T v " 0
(R 001
{0BF) sSe[3JaI[14

10V 4v280863

NOIlvd3T333v Z 711vg L00d LHIIY H3AIYd
395w Gy 12 5.9 62°02F = unwixed

2950 GE 18 §,9 91°882- = UPWIUIN
HdM 998 HdW 2°'GE :paads

8V IANV 8661

‘IN3NOdWOD
8661-c1-80 :'31v0 1S3l

LIVAWI TVINOHS HdW GE dVON 1S3L

B-51



0 LY_RE6h-11-90
WD 3RS YO

8"

. [ —
w o ~

St
4
£l

—
"o

—
-~

(SpUOJas)

<2
w

=3
(=<}

JWIL

< (=1
-~ (=2}

10
P -

=
=]

7o’
£0°
c0

0 -

]
]

™

)

{08§) sse[dJsi[ty  2Qv" 4280863

NOILVH3TI3J3VY X 733H 1H9IH H3AIWd

Jasw 65 3@ 5,9 Gi'ep = unwixey

J3s¢ 6E 10 5,9 60°221- = WNWTUTH

Hd¥ 9°'95 HdW 2 GE :paadg

8y IGNV 8667 LNINOJWD3

8661-21-80

$31v0 1531

LIOVARWI

IVINOHS HdW GE dVON [1S31

0ci-

00%--

09-

02-

02

or

S.9

B-52



QLR

INLL

- o o o
@ = <

(Spu02as)

60
r0’
£0”
0
10°
10"~

— — =)
o — (=

9t
6"
1
€l

— — —
w o ~

e0°-

(081) ssellJsi[ly €0V Jv28086D

NOILvd31300V Z 133H 1HOIW H3AIZA

J3sW GE 3B §,9 BGbAT = UNWIXeR 2350 BG 3€ 5.9 B8°VE- = WNUTUTH

HdX 9°9G6 HdW 2 GE :paads gv 10NV 8667 :ININOdWOI

8667-21-80 :31v0 1531 LOVAWI TIVINOH4 HIW GE dVON :1S3L

ov-

02-

02

oy

09

08

001

0ct

ort

097

S.9

B-53



LR (SONGD3S) 1L

[
~

10
10°-
20 -

- o
w

o’
£0
20’

< [=3 (=]
w o w

//////// \\\\

— —
n [

gt
Gi
143
€l

— —_ —_
w w ~

0001

/ 0002

\ 000¢

ooy

0005

\V/ 0009 -
{09) ssejaus3fly  19J°Jfe0me8 — 1}
30404 L1738 dv1 H3AILA
23S0 06 3B N E'ELI9 = wnuixey J3sW g6} e N 82°12- = unalull
HdX 9°9S HdW 2 GE :paads 8v 10NY 8667 :ININOGWOJ

B8661-c1-80 :31v0 1S31 1JVdWI TWWINOHA HdW GE dVON (1S3t

B-54




ELINELR .ﬁm@zoummv mzHH

5 5 5§ 5 B T 3 & = = 8 8 8 &8 88 ® 8 8 2 ° =2 8
////// \w 0
,/ \\ 0001

\ .

i 0002

000€

000F

Vi / \ 000

/T
AV
= 0009
(09) sse[avaI[Ly

094" 4360868

33404 17138 430 IN0HS Y3AIH0
95U G 3@ N 62'6909 = unulxew

HdX 9°8G HdW 2 'GE :paads

2050 B3} 18 N ¥9'¥E- = LNUIUIN

BE61~-21-8B0 3Lv0 1S31 -

gy IONV 8661 LIN3INOAWOD

13VdWI TIVLINOHd HdW GE dVON

11831

B-55




G0°S1 QpEL-21-R0
WIS YR

(SONDD3S) JWIL

10
10

a0 -

N
W
W
A
oy {31\( g)?frf o
sér\/\\ N s
{0001) ssefdJaiity  22v'ivesosed — -}
NOIlvd3N332V X Ov3aH HIONISSVd
Jasu 46) 10 5,9 8L°F = unwixey Jasw g/ 30 5,9 £9°(G- = wnwiuiy
HdY 9°'9S5 HdW 2°'GE :pes3ds 8v 10NV 8661 1ININOAWOD
8661-c1-80 :31v0 1S31 LIVdWI VINOHd HdW SE dVON 1531

ov-

0t-

0~

S.9

B-56



S0 SV_RE61-21-80
WAPesad YO

— -
o (=]

—
~

gF

(SON0DJ3S) JWIL

i
v
£t

—

<
o

ro°
£0°

=1 = (= =1
w 1=~ ~ o

0’
14
10"~

20"~

=
B DR————

T

3

A |

o |

(0001) sselaJalltd

£ey" 1v2e0868 i

NOILVH31303V A QV3H Y39N3SSvd

05w /8 IR 5.9 IGTET = Wnuixey

295M 95 12 5,9 £2'9- = UMUTUIA

HdM¥ 9°'95 HdW 2 GE :paads

Bv I0NV 8661 -LIN3INOJWOI

8661-27-80

-31va 1S3l

1JVdWI TIVINOH4 HdW GE dVON 1S31

01

44

vl

5.9

B-57



ERK 55

i

(SONGD39) IWIL

c0'-

/!

AL

i

PRl

ALt |

| WA z\ (: 5_
o d v b i
" YR )

RN %.\ JV IR
e

NOILlvd3T333v Z OV3IH "3ON3ISSvd

J9SW pET 38 5,9 ¥B'C = WNWIXER

Jese Op 30 8.9 G2'0g- - WNWIUIW

HdX 9795 HdW ¢ GE :peads’ 8v 10NV 8661 1IN3INOIWOO

B661-21-80

3tvad 1S3l LOVdWI IVINOYH4 HdW GE dVON (1531

8i-

97 -

¥i-

Zi-

0f-

5.9

B-58



e0-

CYELR | (SONODIS)  FIL |
5 5 s 5 & k¥ B & & = 3 8 88 3 8 & 3B 8 &2 ° =
Ao, : st\x\‘
A\_ie\s{\ﬁ;s 2?!5,.,(! | U

M,

VA

W
(0001} sseldJailty

22V AvZ80868

NOILVH3T33IV LNVLIINS3H Qv3H "39N355vd

Jasu 6/ 38 5,9 pG'cH = WNNTXE JasW /- 38 §,9 60" = WAUIUTH

HdX 9795 HdW 2 GE

-paads Bv 10NV B66T ‘1IN3INOdAWO3

8661-21-80 :31v0 1531

LOVdWI TIVINOH4 HdW SE dVON ‘1S3l

0f

0¢

0t

or

06

5.9

B-59



€7 S 9eRL-R1-W0
WaJeesen YoR

91
14
28
£l
cl

— — s
w [=2) ~

Sputdas  dWIl

— < < =) o
(Y= w ~4 o

113
S0
v0
€0’
e0
10
10"~

c0 -

22A " 1v2B0868

{0BF} ssefaJayfiy

ALIJ0T3A X QV3H H3ION3ISSYd

2958 €] 18 Hd¥ 8°9G = wnwixey

J3SW 871 12 Hd) B) 22~ = UNDIUTH

HdX 9958 HdW 2S£ :paads

BY IONY 8667 ‘IN3NOdWOD

8667-c71-80 :31v0d 1i1S31 -

L1JVdWI IVINCHd HdW GE dVON (1S31

02-

0F-

[0

0¢

0€

14

05

09

Hd

B-60



c0'-

WS SONOJ3S)  IL
= & = 5 & ¥ B kB = = B8 3 & 88 & & B 88 =2 °~ =
i gf
{ \
L
"
_J_s
el
— \55\.. A 4 Ay
éi A=V ol vy '
(000F] SSe[23314  BEY'1¥230868 :

NOILvH3N303v X LNVONNQ3Y QvdH HIA9N3ISSVd

2058 86} 10 5.9 £°2 = WnWIxey

2350 9/ 32 5,9 §§'0G- = UNIUTH

HdX 9°9S HdW 2'GE :paads’

8v Idnv 8661

- IN3INOdWOD

B661-c1-80 :31v0 1S31

LOVdIWI TVINOHd HdW GE dV¥ON

1531

0G-

or-

0E-

02-

0F-

S.9

B-61



LV 'Sl QR -8l -80
WaJeasay YOk

9l
SH

w w ~l

(SONOD3S) IL

— — — f= (=] o [ [=3
n — 0 o ~ o o,

4]
er
b0
30
e0’
10
-

c0'-

—

{0007) SSBIJAITT4  6EV'LVCBOE6E

NOILvH31323V A LINVONNQ3H AVv3H H3ON3SSVd

Jas8 GB 1B 5,9 EETE) = wnwiXeW

2358 05 18 5,9 20°9- = WMUIN

HdX 898 HdW c'GE

‘paads - Bv IQNv 8667 LN3INOdWQOI

8661-c1-80 :31v0 1S31

10VdWI VINOY4 HdW GE dVON 1531

01

)

vl

5.9

B-62



(ARSI A
USRS YO

(SON033S)

— s — [} f=]
n - LY+ =

9t
Gl
2%
£l

— — —
p=] o ~

ML

(=
<

k0
€o’
20
10
10 -

< <
o w

c0°-

=
NN By path

Nl

b, ;..k:{z

—r— A

r’/

!

(0001} sseraJailid

0pv" Lv280858

NOILVH3T1320V Z LNVANNG3d av3H "H3I9N3ISSvd

2350 EE} 18 S,9 6°¢ = UNWIXEW

Jasw gy 38 5,9 ¢y 0¢- = WABIUIH

HdX 8°95 HdW 2 GE :paads gv Ianv 8667

-IN3NOdWO3

B6ET-c1-80 :31vO 1541 13VdWI IVLINOHd HdW SE dVOIN

1531

0¢-

BI-

9f-

Pi-

2=

0~

5.9

B-63



R (SON0J3S)  FWIL
T T T
e
I e

{000) sse[IJAITL

NOILlvd3T330V LNVLINS3YH LINVONNQ3Y OV3H Y39N3ISSvd

BEY AVCB0BED 4

3358 18 1B 5,9 £G'CG = WnAIXEN Jasu 02- 1€ 5,9 ¢€0-396°G = WNUTUIN

HdY 9°9G8 HdW 2 GE :ps8ads gv 10NV 8667 -LN3NOdWOJ

8661-c1-80 :3ivQ 1S3l LJOVAWI TIVINOYd HdW SE JdVON ‘1671

0t

02

0E

oF

08

5.9

B-64



£V °SV_8661-Q1-80

c0"-

WA, N mbcoumm MZH._.
——
/
///
~—
//
{087) ssefaJajtd BEA"1V2680868 1»:(:\1.\(«]r
ALIDO3A X LINVONNQ3Y AV3H H39N3SSvd

J3sW €] 38 HdX £9°9G = wiwixey

950 £/} 18 H £Q- = UNUTULK

HdM 9°8G HdW 2°gE :pasds

gy 10NV 8661 LIN3INOdWOD

BB6ET-c1-80 JLvQ 1S3l

LIVAWI TIVINOYHd HdW GE dVON

(1S31

02-

0f-

0t

0¢

o€

oF

08

09

Hd

B-65



R4 WL _ (SON0D3S) NIl

w @ -~

9l
SI-
4
£l

o =) =
[T=] (ae] ~

v0’
€0
0’
10
10°-

[ (=1
o [ %,

20" -

00€-

002-

e

(000F) sse(aJality  164°14200868 }

X 33d04

M33IN H39IN3ISSvd

395w y7 3@ N 90°60E = wnwlxey

J958 gy 8 N 97°9CE- = WNBIUIW

HdY 9°95 HdW 2°GE :paads

gv 10NV 8667 ‘LIN3INOdWO3J

8661-21-80 :31v0d 1S3l

LOVdWI TVINOYS4 HdW GE JdVON 1531

001 -

oor

ooz

00E

B-66



RN R | © (SONODFS) L

— — — — - o o o =
© 3 = > b = 3 & <

g1
ko
£l
90°
G0
b0’
€0
c0’
10
10"~
c0' -

x w_, 00%--

! 002
iy
f
(0007) sseldveiltd  264'idza0e68 — }
A 30”03 XIO3N d39N3SSVd
995U G§ 3@ N 90°852 = WnwIXen 2080 (G 1B N (9021~ = UNLIUTH
Hd¥ 995 HdW 2 GE :paads gv I0nv 8661 :‘LININOJWOI

86671-21-80 :3Lv0 1S3L LIOVAWI TIVINQOH4 HdW GE dVON 1S3l

B-67




IR (SONOO3S)  WIL

=3
~J

—_

b0
£0°
20
10
10" -

— — =1 [ f=2 <
n — w Lo=] o o

91
G
4]
134

— — —
w [=2] ~

e0’-

=
=
=
=]

-

;?}%

{0001) sseldJalltd £G4 14280868

fﬁﬂ

Z 33”04 X33N "3IINISSVd

J3sW EEf j@ N GE'€9Y = wnmuixey I3 Oy 32 N G0'BEB- = WRUWIUIH

HdX 9°95 HdW 2 'GE :paads 8v I0NY 8661 LN3NOJWOI

B661-c1-80 :31v0 1531 LOVdWI TIVINOHI HdW GE JdVIN 1S34

.

008-

0089-

0oy-

00e-

ooc

B-68



92 LV R0hi-11-80
12403520 YO

w3 © ~

9f-

(SONOJ3S)

—

JWIL

=
p)

ve’

< < < o
w [=3) (=2 i

— —
" (=

Gt
22
€

€0’
co’
10
-

¢l -

er2%§<<%><ﬁi

il

Y

{0001) ssefavalyy

16444280868 I

LNV1TINS3H 32404 MO3N HIONISSVd

2350 Oy 38 N §°286 = UNWIXEH

J38W 13- 3B N p2°C = WRUTUTH

HdX 9°9% HdW 2 GE

‘paads

8v IdNv 8667

"IN3NOdWO3

8667-21-80C

:3Lva 1S31

LOVAWI TVINOYS HdW SE dVON

(1531

002

0ov

009

008

000¢

B-69



Q2 L) REGh-LV-R0
WIIRISAY YO

—
na

9f
Gy
2%
£F

— Py —
w @ ~

(SON0J3S)

—_
[

—

Il

(=2
~

6o
¥0
e0’
10

E0°

(=
o

-

c0'-

|

P =
M TS e,

\,\.7;\ ;\</\l</\(

Y

(009) SSe[3Jal[ld  pGW" JWcB0Bo6a

X LIN3WOW MI3IN H3IONISSVd

J95W 6B 3@ WN 69761 = WAUIXER

J3%8 BG 1€ WN GE'GE- =

WNWIuIN

HdX¥ 9°95 HdW 2 GE :paads

gv 10NV 8667 -LIN3NOdWOD

8661-21-80 :31v0 1S3l

L1IVdAWI IVINOYd HdW GE dVON

1531

9f-
bi-
ch-

0t-

4]
14}
9
8l
02

AN

B-70



LR | - (S0N0J35)  IWIL

<
~

14
10°-

—

<
w

¥’
€0’
0

— — P o =
na [2d w [==] o

9l
18
144
El

— — —
w @ ~

20~

< |

(009} Sse[J83[ld  GGH' JNESBOBEB

A LIN3WOW HI3IN HIONISSVd

J35W 68 38 WN LB°EC = unuixey J356 p9 B WN EFLE- = UNWTULH

HdX 9°95 HdW ¢ GE :paads 8Y IdNv 8661 ‘ININOdWOD

8661-21-80 31v0 1S3l 1JVdWI TIVINOHd HdW GE dVION 1S31

op-

0E-

0e-

0i-

0!

0

WN

B-71



HdX 9°95 HdW 2 GE :paads

235U (3 38 WN [2°9- = WNBIUIY

gebl-c1-80 :31vQ 1S31

Bv I0NV 86617 1N3INOJWOD

1JVdNWI

IVINOH4 HdW GE dVON [1S31

R SR (SONDJ3S) INT !
)
wl
I
' V b-
=
=
ml
A " U
N T | T
h, i
{q 4
(009) sse{aJajlli 9GH " JW2B0868 I y
Z INJWOW HIO3IN HIONISSYdI
JasiWl Gk 3@ KN J/°E = wnwixey

B-72



RHELNR - (SON0J3S) JWT1
YoV 0
X Mo |/
SN I
\I/,l/ _ 01
f -
=
\/
a\ 373\5\3\/
< ) ’
0
{009) sse[aJdaily PGH ™ AWZB0868 ]
INVLINS3H INIWOW MO3N HIINISSVd
J9SW £9 32 KN £6°LE = WNWIXBW - J95U QF- 38 N ¢0-3/F'8 = WnWIUlW
HdX 9°95 HdW 2 'GE :paads 8Y IONV B866F :LNINOAWOD
8667-21-80 :31v0 LS3L

LOVdAWI TVINOYd4 HdW GE dVON

B-73




SRR (SONOJ3S) INIL
2 & S ® & ¥ 5 s & -~ 3 8 & & 8 = 3 &8 2 ° 2 &
i\

(009) ssefddailts  VGH'OW280868 I

A INJWOW 3TAONOD WLIdIJIO0 H3ONISSVJ

JISW 6B I8 WN 12702 = wngixey

350 09 38 N G2°9f- = WNWTUTH

HdX 9°95 HdW 2 GE :paads 8Y IONV 8667

'ININOdW0OQ

8661-c1-80 :31v0 1531 L1JVdAWI TIVINOHS HdW SE

dvON 1531

01-

01

02

N

B-74



GeY" V280868

33su gy}

NOI1vH3N323V X 1S3IHI H39N3SSVd
18 5.9 1.2 = unulxey

HdX 9°'98 HdW Z°G¢

Jas p/ 1B 5,9 90°6E- = WNUIUIW
‘paadg

8661-c1-80

:31v0 1531

gv Idnv 8661

-LN3INOaROJ

L1OVdWI TIVINOYHd HdW SE dVIN

(1531

R N SONOJ3S) INT 1
5 & &% & B % B & & = B8 3 8§ & 38 2 88 8§ =2 ° & =&
T
\\)/ -
SN
T
Y =
w)
02-
0f-
\
\\/\\n 0
..\1//x/,;l\\/‘(11(,/(\11\\1‘.,\||)(]/\)/ L~
{08}) sse{dusilty

B-75



0 (SONOD3S) INIL

=1
~

¥
€0
a0
14
10~

o — - o o < <
n — w <« Lol w

91
Gi
4
£l

— — —
w ™ ~

a0~

IS \\ M

S.9

B-76

<><. <

{081) sse[iJaifld 92y’ 4v2A0see

NOT1VvH3I303V A LS3HD "HION3SSVd

2358 2/ 1€.5,9 Gp'9 = WOMTXEH 3350 (€ 3B 5,9 6E'2- = UNWIULY

Hd® 9796 HdW 2 GE :paads 8v I0NV 8667 1IN3INOAWO2

8661-c1-80 :31va 1S3l 13VdWI TVINOH4 HdW GE dVON LS3L




VLR (SONOD3S) 1L

— — — - - — r=) o 1= o o
w (=] ~ no Ld w (=<} ~J (=2} wu

91
St
22
£t
44
EQ
0
10
[{

¢0-

—

O >\< \A—T"""1
N ul

(WAL

MERV,

{081) sse[daJai[l4  [ev'dves0s6d

NOI1vH31330V Z 1S3HD H3ION3ISSVd

J8sU pL 1B 5,9 6'F = WNUIXeN J3sU 6E 18 5,9 b6 - = WNUIUIN

HdX 9°95 HdW 2 GE :paads gv 10NV 8661 LININOdWO3

geb6l-21-80 :3JLvQa 1S3l L1IVdIWI TIVINOYd HdW GE dVON 1S3l

c}-

0~

5.9

B-77



90 'S) QWEL-21-0
UDJR35A YN

e — —
B=) o] -~

1
Gt

(SONDJ3S) JWIl

— —
~n pe

148
£l

o o < =)
(V=) o« ~ o w

0
£0°
<0

10

10~

a0 -

{081} ssel

433ty G2V AV2B086E

NOIL1VH3IT303V INVLITINS3H 153HI H3INIGSEVd
JasU L 38 5,9 G9'6E = wnuxey

J8s8 [f~ 18 S,9 &0-36E'C = UnWlUlW
HdY¥ 9°8G HdW 2°GE :p8ads 8v 10NV 8667 LN3INOdWOD
8661-21-80 :31v0 1S31 L1OVdWI TIVINOHAd HdW GE dVON [1S3L

0F

02

o€

oy

<

S.J

B-78




338353 YOW

vY 51 REE1-RI-80 SpuU0a39 NI L

— —

ll
o o o ) =) =3 = = = o

9f
Gi
4%
el
4}

w o -~

co'-

\|\|\|\|\
.‘I\\l\‘\‘\l\
Y‘n\l\'\\

ot

0¢

0€

14

<
ud

Hd

B-79

(087) sselasailly  G2A'1v2B0868
ALIO013A X 1S3JHD 439INISSvd
93sW [} 3@ Hd¥ EL'95 = unuTxen 395U §FF 18 Hl bL 0k~ = WNWILIN
HdX 9°9G HdW 2 GE :paads 8v IaNV 8667 IN3NOdWOJ

8661-21-80 :3Lvd 1S3l L1OVdWI TIVINOHA HdW GE dVYON (1S31




<bV’ Jv280864

NOI1lvH31303v X INVONNO3Y LS3HD H3INISSVd

3958 gy} 1€ 5,9 ¥1°2 = BRWIXeY

HdX 8795 HdW 2'GE

:paadg

Jesw 9/ 1@ 5,9 GGy~ = UWIUIY

8661-21-80 '31v0 1531

gv IOnv 86617

-ININOdWOD

1IVdWI TIVINOYd HAW SE dVON L1G3l

05 LR (SON0D3S) INT ]
5 5 % 5 B &= B B = - ®8 8 8 & & 2 8 8B =2 ° =2 =8
‘7/
\ op-
\ / 0€-
./ \ -
w
0c-
/ 01-
N =] 0
)\()\/).\.\t/\,)\.\/\/,/\z\/\.\/.\
{081) ssefaJailty

B-80



20" -

LR (SON0J3S) INIL
. A J
‘><>_ ~7 /\/ ~A _\/ A .\ ’_ ,\/’ >_
\ VNV K\ \ V) (\ <
n )<><r\)/ /\> 1, \ Nmd o
/\ \< AV
iy
V
i <
(081} ssefaJailty gepy Jvegose8 — -}
NOILVH31300Y A INVONNQ3H 1S3IHD HION3SSVd
2388 2/ 32 5,9 pL'9 = WnwIXeR 3350 62 1B 5,9 §°2- = UNWIUIN
HdY 9°9S HdW 2 GE :.paads 8Y 10NV B66F :LN3NOJWOD

8661-21-80

-31va LS3L

LOVdWI TVINOHS HdW GE dVON 1531

5.9

B-81



19°S) 2/EH-21-T0
WIJRRsaY YOR

— —
w [=+]

—
~

1

(SON0J3S)

—

WL

=] =)
~J o

bo*

— - < (=1 [
o Ll o xR o

cl

22

El
£0°
0
1
10°-

e0°-

[ Y

VAL N

(081) SSe[3J31{14  bpv' 4V280868

NOILlvH3I1333v Z LNVONNO3Y 1S3JH3 H3IOUNISEvd

958 £Q 18 5.9 I19'Y = UNBIXey J9sW BE 318 5,9 Iy Ei- = wmMITulR

HdX 995 HdW 2 &E

:psads gy I0nv 86671 LN3INOdWOD

B661-21-80 :31vd 1531

LOVdWI 7TIVINOHS HdW SE dYON ‘1531

yi-

el

01-

5.9

B-82



LO°S)_QE61-2-20
\D0Rasad Y

— —-
[*=] [==]

T

—
~

9f

SH
vi
(12

—
n

-
—

(SONDD3S)  WIL

- < (=] (=] L= <
o 1=~ ~ o w

vo-
€0
a0’
13

10~

co'-

|\/)>/\,

N

N

v

(0BF) sse[dJsi{ld  2p¥ AV2B80858

NOILYH3I3IIV INVLIINS3Y LNVONNQ3H 1S3H3 "39NISSVd

335U p{ 18 S,9 18k = WIHIXEH

HdX 979G HdW c St ‘pasds

230 G- 18 5,9 G = WNGIUK

B66T-c1-80 :31v0 1631

gv I0Nv 8667 ‘LN3NOdWOD

LOVAWI TIVINOYd HdW GE dVON 1531

0e

0E

o

5.9

B-83



c0’'-

RN D Spubas8g JWIL
[ B B
IR N oy ™~
//
(081} Sse{aJaj[l4 ¢hA" 1¥260868 |
ALIDO3A X INVONNG3E LS3HD H3I9NISSVd
J95W (2- 3° HdX 979G = wnbixey J95U /21 18 Hd)M G 8f- = WNUIUIW
HdX 9°95 HdW 2 GE :paads gv I0NV 8667 LN3INOJW0OOD
Be6T-271-80 :31v0 1S3L 1JVdAWI VINOHd HdW GE JdVON 11831

0c-

01-

0t

0€

o

05

03

Hd!

B-84



FELERTS SONO33S INTL
B & T 05 3 T B B = = 3 wwmmmmwoww
NS
AR
N
(09) ssefaJaifty 660" 40280869 14

NOISS3HdW0D 1S3HI HAONISSYd

225U 2~ 3 WW by = wnuixey

J0SU LL 18 WW 97 "cE- = WRLIUTH

HdY 9°9S HdW 2 GE :paads

8v I1I4Nv 8661 -LNINOCIWOI

B661-27-80 :3iva LSdL

1IVdWI TVINOHd4 HdW GE dVON

1831

8-

9f-

pi-

ch-

01-

WW

B-85



20 -

BILELNR (SONOJ3S) INTL
5 &% = s 5 % 5 & & - B8 8 3 & ® ¥ &8 B = ° =
th/ 4
.;\
AT
?f\{ig%\,{éa%{f} T
(000}) $SBI2J33T4  GOV'1V280668

NOILvH31333V X SIATT3d H3IINISSVYd

Jase 02F 38 5,9 BLC = wWhWLXeN

J3sW 05 38 §.9 [pGG- = WNWIVIN

HdX 979G  HdW

2 GE :paadg

8v I0NV 8667 ‘LN3INOJWOI

8667-c1-80

:3iva 1S31

LOVdWI TVINOHS HdW SE dVON

(1S48

08-

0e-

0c-

0F-

5.9

B-86



SR B CULES I

- - o
= @

10
10~

o <
~d w

48
€0’
20

Pl (=4 <
N (=54 o

gi
1
14
Et

- - —
o o ~

o -

d #
e ?3X§if§ Al i §3 A\ .A

Wy _ $zﬁ .1¢ < | f\ (&5‘1 e

=
]

(0007) Sse{avalild  90v'1vee0868

NOIL1vd31300V A SIATI3d H3IONISSVd

J95W BG 1B 5,9 Ep G} = UNBIXEN J35u B8 3@ 5.9 2°G- = WnWlUIW

HdX 9795 HdW 2 GE :psads gy 10NV 8667 :1N3INOJWOD

8661-c1-80 :31v0 1S3l1 LOVdWI TIVINOYd HdW GE dVON 1S3l

<

ot

cl

bt

9

5.9

B-87




R4 L (SONOJ3S) INTL

— —

— —
w [=<]

L
9
Gi
4]
£}
111
10°-

20" -

TV WA ?1.{?}\4;?. /J/\gn b
dﬁi}}}{)}:résrfz\<<§/}g;f

\ ,
i

;ooonw sse{dJ23{t4 /0¥’ 1v2B0B68

NOIL1vH3N333V Z SIATEd HIAONISSYd
2350 b5 1 5,9 (2°0E = UnETXeR 3950 €F 10 5,0 /G- = UNULUI
HdM 9°95 HdW 2°G6g :psads 8v 10NV 8667 ININOJWOD

8661-c1-80 '31v0 1S31 1JVdWI IVINOH4 HdW GE dVON 1531

0f-

01

0c

0€

S.9

B-88



i

LT (SONOJ3S) NIl
Ml Y %3&2?5{;{5 g4
_J
P e
/ 1
" Al
{ \5\ ;\
A
v
{0001) sse(dJalfld GOV AVCBOBEE
NOIL1vHITI32JY LNVLITINS3H SIATIEd HIONISSVd
J9sW G 18 5,9 2B'BG = WnuWixen 2950 BI- 1€ 5.9 20-39G°p = wwiuly
HdY 9°95 HdW 2 GE :paads 8v 10NV 8667 -LNINOdWOD

8661-21-80 :31v0 1S3l

LOVAWI VINO"Hd HdW SE dVON 1S3l

0f

02

0€

oy

05

09

5.9

B-89



WL B Spu0aa§ NI L
| ———
l\\\\\.\\\\%\\l\\\u\l\ 0
o
S
\ w T
/ 0
o
/ 0
(081) Ssel2(1s  SON'IVZBOBEd —————— i |
ALIO0I3A X SIAT3d HIONISSYdJ
935U [- 1 Hd) 19°0G = unMIXey 3350 Z0F 38 Hd £0°}- = UNBIUTH
HdX 995 HdW 2 GE :paads 8Y I0Nv 8667 ININOJWOJ
8667-271-80 31v0 1531

1OVAWI VINOHA HdW GE dVON 1531

B-90




REN DR (SONDD3S) I
> 0025 -
v,.%;; - 0003~
\ — 008-
.\ / \ /7 008-
\/\% <>/ \ _ (;g o
\(\<L> CDS C 002~
>>>> AN, >\.(/} M 1 \,\ /A> A,
A ] K A IViac ST SR T M oY / \,\ Y Y 0
ﬁ 002
’ \ ooy
, ‘ 009
t
Q 008
{009) ssefdJaifly 62444260868 000t
J3404d HNW34 1437 "3I9NISSVd
93SW PE I8 N 98°GI6 = WnwlXen J3SW 95 38 N 63 0p2E- = WNNIUTH
HdM 8°95 HdW 2 GE :paadg Bv I0NV 8661 LNINOJWOD

8b61-21-80

:31va 1S3t

LOVAWI "IVINOYd HdW GE dVON

1531

=

B-91



BV 5h 9B -21-80

20 -

UDIe3Sa ¥l Ammzommmw MZHF
| Al i Ll
(009) sse[dJai{lj 824" 14260068 i
32404 UNW3 4 1HDIY H39ON3ISSvd
J950 By 32 N 6E°LOF = wnwIxey J8SW 05 1B N | 029E- = wneiuty
HdX 9°98 HdW 2 'GE :paads gv I0Nnv 8667 IN3INOJWOID
8661-21-80 :31lv0 1S3L

LOVdWI "IVINOHd4 HdW GE dYON L1G31

000¢-

0002-

0001-

B-92



Q2 LY Booh-11-90

W3R8 YR ngzaummw dNTL
}
|
,,,
| SR
3\,\
]lk\(«l\/\.)\/./(/'\\/\
{009) sselauajit4 YER " dNCB0808
X INIWOW VvIgI1l d3iddn 1437 "H39NIASSvd
2880 p/T 32 HN BB'PY = UNUIXeR 3350 G718 KN 6°F0F- = UNUILTR
HdX 9°'9G HdW 2 GE :paads gy I0NV 8667 ININOSWOD
g66T-21-80 31vQ 1S3l 12VdWT TIVINQOHA HdW GE dVDON 11831

0ot-

08-

05~

oy-

0c-

02

WN

B-93



Oy-

02-

02

oy

09

08

oot

027

ovi

WN

B-9%4

R A (SANOJ3S) JWT L
| o T
\l\l\
\\\\\
,__
r\\/\/ \ S
<>
Y
(009) sselaJsifty  GoW'JWoBOBEE —  }
A LINIWOW VIGI1l "3ddnN 1437 H39N3SSvd
Jo5W 2E 3B WN EICERE = wnulxeq J9SH {6 12 WN BO'Ip- = WDWIUIW
HdX 8°'9C HdW 2 GE .paads gy I0nv 866l LININOdWOD
8661-c1-80 Jivd 1G63L 1JVdWI VINOHd HdW GE dVON 1631
|




B-95

2 SRR (SON0D3S)  IWIL o
b’ 0001-
AN
v 008~
7\ )
Mt ¥ _:
\q
{ 209~
\//\% 00%-
002-
N {{/\,.J i 0
zzﬁ;?/} \?
(000) Sse[aualild Gp4 dicdosss —————— 1 | 0%
¥ 30504 vIQIl H3IMOT1 L4377 gIINISSvd
3350 (p] 18 N 20°€6T = UnuIYey 2350 2¢ 38 N GI'Gv0I- = UNDIUTH
HdY 9°'95 HdW 2°8E :paads gy 10NV 8667 ININOGWO3
866571-21-80 31va 1S3L 1JVAWI IVINQOHd HdW GE dVON 1LS3L




(2 Ly _9%Bh-11-20
WDJRasaT YR

(SOND23S)

I - =3 (=
n> b w

k1
SE
by
124

— — —
w [==] ~

o
{==]

INIL

o = o
= r=t1 b5

v0
EQ
c0
10

10°-

e0’ -

AN gt A A M n ) Ao A

.\<<< v A AR

Y

LAt =i

S
"

[ e de—"

(009) ssefdJdailtd 864" 44280868

00c-

00

00p

008

008
0007
00ct
00v1
005t
ooet
0002
00ce
Ooye
0092
0oge
000E
00cE
00vE
009

B-96

Z 33404 vIEIl H3MOT 14371 Y39NISSVd

Jasw bE Je N 21°8GvE = whwixew

2958 (G} 3@ N VE'06I- = WNWIUIK

:p2ads 8Y 10NV 8667

LJVdWI TVINOYd HdW GE dVOIN

-ININOdWOO
1531

HdX 9795 HdW 2°G&
8661-¢1-80 :31iv0 1S3l




IR (SONDJ3S) WIL
5 & & 5 & =T & B G : : s § & ® 8 8 =2 % = =8
;

b

\// \\ /
\Y
/
xllxx\Jx\)\s\(\s(\/slun\\x\v‘;llllluxft)c\ \\\\ n
i \( j\/\l\ )
(008) SSI3JBI(N4  /BH'4H2B0868 —— " |

A IN3WOW VIEIL H3IMO07 1337 H39ONISEvd

J35U 1€ 1B KN 2879 = unwixey

2050 05 18 HN 9'82)- = WNULULH

HdM 9°95 HdW 2 GE :paads

gv 10NV 8667 LN3INOdWOD

B661-21-80 :3iva 153d1

LOVAWI TIVINOYZ HdW GE dVIN 1S3l

0ci-

001~

08-

03-

0y~

02-

0¢

or

WN

B-97



(2L} [/EL-LV-/0
VARCEEENIT

¢

— — -
w @ ~

(SONDJ3S) NIl

— = = =)
€ [ ~J

Po’
€0
0
10
107~

—_ - o (=3
no - o o

)
22
£l

e0’-

N A

vl

{00Q) sse{dJ3i{li  /BW JWCB0B6S

N W ~

X INJWOW VIGI1l H3ddn 1H9IH d"39IN3ISSVd

J958 g61 3% AN 29°C = UMWIXeW' J3SW €8 1B WN ELpp- = UMBTUIN

HdX 9°95 HdW ¢ SE :paadg 8Y 10NV 8661 -1N3NOJWQOJ

8661-21-80

-31vQ 183l 1JVdWI TIVINOHd HdW GE dVON 1531

or-

0€-

0¢-

0l

WN

B-98



L1y SEEV-11-%0
YIRS YO

-
0

k1
2
48
El

— oy —
w @ ~

—
-

(SON0D3S)

—

(=
=]

[=)
=53

IWIL

(=] =] (=]
~ o (54

4]
ED’
20
10
10~
a0 -

(009) $sel2Jaill4  BBH JWCB0BEE I

A LINJWOW VIEIl H3ddN 1H9IYH HIONISSVd

J3SW EY 1B WN ¥6°26 = wnuiXey

350 £6 10 HN (976~ = UDULUIH

HdX 9°95 HdW 2'GE :paadsg

gnv 8667 ‘IN3INOIWOD

BB6T-21-80 :31v0 LS3lL

8v I
TYINOHS HAW GE dVYON

13VdRWI 1531

op-

0c-

0c

(14

09

08

00y

WN

B-99



4] S0 (SONDJ3S) I L

— - - < = <
~ = B =] =

r0’
£0
20’
10
10~

<D =4
i=2} (%3]

ai
L1
4!
A

— . —
w @ ~

eo’-

/

=

]

e

(009} sse{aJaj[l4  6BJ°44c80668 I

X 32404 vIBIL H3M0 LHI9IY H3ON3ISSVd

958 g6 38 N G0'C8f = unwixey 235w OF 38 N 19°629- = wnwiuly

HdX¥ 9°9G HdW 2'GE :paads 8v I0ONV 8667 IN3NOJWO3J

B661-21-80 :31v0 1S3l LJVdWI TVINOHI HdW GE dVON 1S3l

0038-

005-

0oy~

00E-

002-

00i -

00%

002

B-100



S H ~ (SONO93S)  3WTL

—

F0°
€0
c0
10’
107~

=) (=] o (=] <
w o© ~ o wm

o -
%] e

gr
S
4%
el

—- - —
w @ ~

c0'-

00y~

002-

oy ol ?/\1,\(&%45 b s%\ 595551/ A\ \?r A _j , AN nd

AT 7 WA w/ C,C
v

v | | /

002

00y

009

I JE
R

(009) sse{aJa3lty 164" 44280868

Z 32404 vIgIL "3MOT LH9IY Y3ION3ISEVd

J9SW EF 38 N 971L82 = wnuIxey J350 8/ 1B N 8876B2- = UNUIUIK

HdX 9°85 HdW 2 GE :paads 8V 10NV 866F LNINOIWOD

8661-21-80 :'31v0 1S3l 1JVdWI VINOHS HdW GE dVON 1531

008

000}

ooet

oovt

009¢

0081

000¢

coee

oove

0092

0082

000¢

B-101



R SONDJ3S)  InTL

4]
£0
a0
10
1o -
a0 -

\
Ak N
a la il AL J1\
S Nt ||
./ \ R
, i
o , , _
¢ MV
| | W
L i
\ AN
\ ,
1, \
Y W
A |
V] ,
I
(009) sse[aJalfty O5N° Jweaosee — 1
A IN3WOW VvIEGI1 H3IMOT LHOIH H3IONISSVd
2950 0L 38 WN (722 = wnuIXe 2258 00F 38 WN L0°E1- = WRWIUTY
HdY 9°9¢ HdW 2 GE :paads 8v IONV 8667 IN3INOdWOD
86671-21-80 3L1vQg 1S3l 13VdWI IVINOHd HdW GE JdYoN 1831

ri-
2i-

01-

01
2l
vl
97
8}
02
a2

12

WN

B-102



WL - [(Spu0Jss) WIL

—

14
Gl
4%
el
c0
Yo°
10°-
-

- .
o & 3 b =

¥o’
€0’

< o
w0 o

i {
~ \
_ ,’
A T /
T~
)f%&%/,\;
U
|
\
(091) sse[Iusyld 0¥y 4vegoeed — 1
NOIL1VH31320V Z 11vg 1004 143771 4d39NISsvd
2380 87 3@ 5.9 b6 OET = WUIxeW Jasw 0 38 5,9 9°€9]- = WALIUIN
HdY 9°'9S HdW 2 GE :peadsg gy Ianyv 8667 ININODWOD
86671-271-80 31v0 1831 1IOVdWNI VINOHS HdW GE dVON 1531

09~

ovi-

0ci-

00t~

08~

03-

ov-

0c-

02

or

03

08

0ot

oct

ovt

5.9

B-103



co’-

WIS (Spu033s) IWIL
5 5 &% 5 B ¥ B & & = 83 8 ¥ 8 8 & 8 8 =2 ° =
1 ] vt /\
¥
(081) SSEIJaIT4 11V V280660

00%-

08-

03-

Oy~

02-

02

or

03

08

00t

02t

ovi

5.9

B-104

NOILVH3IN3DAV X 133H 14377 HIINISHVd

J35W by 3@ 5,9 GI'ERl = UNUIXeR Jasw 2f 3@ 5.9 G100~ = WNBIUIN

HdY 9°9G HdW g GE :pasdg 8y 10NV 86567 -LNINOAWOI

8661-21-80 :Jivd LS3lL LJVdWI TIVINOYS HdW SE dVON 1S3l




c0-

WL LR (SpU023s) INIL |
— — — — — - — — — - o o = = o o © = o < Mv
t=] o0 ~ o o E-Y w ny - w [==] ~J o [5,] I () n - -
!
AN pa o,
M VYT 7~

(081} Sse[dJa3[ty  EIV'4veB0863

NOILvd3N330v Z 1M33H 143471 Y39N3ISSvd

2980 OF 38 5,9 cbEL = WNWIXeW

%asW [y @ $.9 6§96~ = UNLIUIK

HdM 998 HdW € GE :paads

8V 10NV 8667 LININOJWOJ

8661-c1-80

‘31va 1S31

1JVdWI TIVINOHZ HdW SE dVON 1531

(=1
<r
l

0c-

0¢

il

08

S.9

B-105



e0’-

NOIL1vH3N323V Z 717vd 1004

1HITH H3ION3SSvd

J38W 0C 38 5,9 Go'OF = wnuixey

23S ¢ 1B 6,9 21 °88- = unututly

HdY 9°9S5 HdW 2 GE :paads

8V 10NV BGBG6T -IN3INOdIW0D

86671-21-80 :31v0 1S3l

L1JVdWI TIVINOHd HdW GE dVON 1531

RS (Spu028s) I L
. ’ . . . . < !
3 =3 i~ & e = e ] = - 3 8 S = b £ 3 < 2 2
{
A
;
|~ "
{0B1) SSelduaIq1d  LOV' 4V2B0BED

08-

09-

0y-

0c

5.9

B-106



1014 886Y-[1-
VILERER

—
o

g5
Gl
23
£l

oy — —
w oo ~

(spuooas)

—
—

o
w

o
(=]

ML

=1
~

¥0
£0
c0’
13

P=1 f=1
o (%]

10°-
co’-

Vo .

L

i T TV

T
'l

vV v
{08F) ssela4s3[ty  B0Y JveB086

NOIlvd31333v X 133H 1HI9TY Y439N3ISSvd

2050 05 38 5,9 LE'FF = UNULXEN

335U V£ 1R 5,9 (2'BG- = WNUIVIK

HdX 9°9C HdW 2°'GE :.pe8ads

8Y 10NV 8661 LNINOJWOI

8667-c1-80 :31v0 1S3l

LOVdWI TIVINOHA HdW GE dVON

-1531

05-

Ob-

0t-

0c-

0f-

0}

5.9

B-107



e0'-

PRGN (SPU0J3s) INTIL
T ® T &5 & ® ®» & = =~ B8 88 % 8 & & 8 8 = °~ =
RSN I P Al \J
| T
./l///\\\\
U

I

(087) sse[aJa3(ld

60v" 4¥280860

NOILlvd31303v Z 133H LH9IY Y3ION3SSvd

95U 27 38 5,9 £2'9/ = UnMIXeR

J950 BG 38 5.0 €- = UNWIUIY

HdX 9°95 HdW ¢'GE

:paadsg -

8v IdNv 86617

SININODWOD

8661-c1-80

:31v0 L1S3L

1DVdWI IVINOH4 HdW GE dVON

1531

0t

02

0t

or

0§

09

0

08

5.9

B-108



7 S1_RWhL-24L-20
283524 YOW

— P —
o [==] -~

91"

(SOND3S)

- e -
b = 3

i
2%
£}

o
8

W11

o o
-~ [=2)

=)
[

LN

£0
c0’
0
10 -

20’

BN

{09; sse{3Jai[ly

£94" 4180868

30404 L1739 4V HI9NISSV

J3SW 95 1B N p¥ 0295 = WnwixeW

2956 0 38 N GO'/F- = WAWIUTH

HdX 9795 HdW 2°'GE

‘paadg

gv I1dNv B66I

-LN3INOdWO2

8661-21-80 :31vd 1S3l

13VdWI

VINOH4 HdW SE dVON

RS

000%

0002

000€

ooy

0005

B-109



Y&U5hE61-21-90
DRSO

El

— — -
wn w ~

(SONOD3S) Il

= = o = o
B 15 < & o

—

b0’
€0
<0’
10
-

— ——
n> e

Gl
23
£l

0’ -

il

(09) sse[dss3ty  <¢94' 44280868

30404 17138 H30TN0HS H3IONISSVd

Jasw p/ I8 N £]°298G = WNWIXeN J95W 681 8 N §Q'EL- = WNMTUTH

HdX¥ 8°9G HdW 2 GE :paadsg Bv IdnNv 8661 IN3INOdWOD

8661-21-80

:31vd 1531 LOVdWI TIVLINOH4 HdW SE dV3ON ‘1531

000t

000¢

000¢

000v

000§

0009

B-110



oS 2Eeh-2t-

c0 -

AR - (SONOD39) NI
il
i
[ \ >
~
/\ !
ur
K <
- \
(09) ssefaJa1(ty Qcv dveBoeed — 1
NOILvH3N333V X HIBWAWSSOHD 1v3aAS "dvad Ld437
295U 250 18 5,9 /G2 = URUIXeR’ 385U 0F 18 S.9 670G~ = WNBIUTH
HdX 9795 HdW 2 GE :paads 8v 10NV 8667 :LNINOJWOJ
g8661-21-80 31v0 1S31

LOVIWI "IVINOYd HdW GE dVON

1531

or-

0e-

0i-

5.9

B-111



RN Spu0aag ANT L
5 ®= © 5 &5 ¥ B & = = 8 88 3 88 8 ® 8 =8 =2 ° =2 =8
\l\'\ [/
] /

{081) SSe[3Jay[fd  OEA'1Y280868

ALIJ0NFA X HI3EWIWSS0dO LV3S "Hv3d 1437

23sW 2- 38 Hd)l 29°95 = WnMiXen

2950 62F 18 HdX ¥'{- = WNWIULH

HdX 9°95 HdW 2 GE :@8ads

By 10NV 8661 ININOdWOD

g661-c1-80 :31lvQ LS3lL

LIVdWI TIVINOHd HdW GE dVON

1531

0i-

0t

02

0t

or

08

Hd

B-112



S GH 2051 -91-90
WIIRISY VW

Spuddss  JWIL

- o = o =
w [# 4] ~J wm

v0
£0°
c0
10

(=)
[=2)

— =y
n —_

91
1
vl
£l

—_ — —
w (== ~

10~

c0’-

|

~—— \\

(0B}) sse{duai{id Q€0 Ivesleod

INIWIIVIHSIO X HIBWIWSSOHI LVIS HVIH L1437

JBSW 28 I8 WH 927007 = UNWIXER

J35W O~ 18 WA 0 = WRWTUTIW

HdM 9°'95 HdW 2 GE :p3adg gy 10nv 8667

-LNINOdWO3

g661-21-80 JlvO0 1S3l L13VdWI "1VINOH4 HdW SE dVON

1531

002

oov

003

008

0007

WW

B-113



GGy _2561-01-80
AIIRIGY YO

(SONDJ3S) NI L

10
10~

c0 -

T T T

11

/1

N \ Y
{09) sse[adai[ii 02V 4v200868
NOI1vHd31330V X YHIAGWIWSS0HI Lv3IS Hv3d LHOIY
Jasw [GT 12 §,9 £€°2 = WOBIXen 29S8 OF 3@ 5.9 /E'bp- = whululy
HdX 9°9C HdW 2 GE .pasdg BY Idnv 8667 ININOWOD

8661-21-80 :3Lv0 1S3l

LOVdWI TIVINOH4 HdW GE dVON [1SG31

ov-

0e-

0r-

5.9

B-114



c0’-

0f-

<

0

02

0E

4

[=]
1

Hd

B-115

TR Spu0d3sS WLl
I R Ty, e y:;/////////////
™ )
(081) SSe13Jai{l4 OcAIvesosed —— 1
ALIOJ013A X HIGWIWSSOHD Lv3S "v3dd LHOIY
J380 /§- I8 Hd) 979G = unwixey J3SW €21 3@ HdX 92°8- = WhUlUlW
HdXM 995 HdW 2 GE :paads 8v IJNV 8667 LN3INOIWOJ
8661-21-80 .31v0 1531 L1JVAWI IVINOYS HdW GE dVON 1531




9 °GL_20Hi-2h-80
UDJR3s Y YOW

— —
w0 o«

—
~

91-

Spu0Jas WIL

— [ [=1 (=] (=] =
w w -~ o o

k0’
€0’

— —
n -

Gl
142
El

20’
14

10 -

el -

\\

/[\I\l\
(0gh) ssefaJsiiyy

020" 1v280868

INIWITJVIdSIA X H3IBWIWSS0YI LV3IS gv3ay LHOIY

335U ¥8 32 WA 10° 220 = wnulxey 335U 02- 1 WM 0 = UNHIUTH
HdX 9785 HdW 2°GE :paads gv I0nv 8667 -ININOdWOD
8661-c1-80 31vQd 1S3l LJIVdAWI VINOHS HdW GE dVON 1531

00e

00y

009

008

0008

WW

B-116



IR

— — -y
w @ ~J

g1
Gi-

(SONOD3S) NI

-

12
£l

— — b= <= (=3 p=) p=)
no - w o ~ o o

19
€0
20’
10
10"~

20 -

,

V

(09) ssefaJajitd €OV 4vcB0B6s

NOILlvyg3n333v X X008 3INION3 40 201

J350 g2 38 5,9 GG'62f = wnuixey

3380 02 38,9 9°92E- = UNWLUTH

HdX 979G HdW 2 GE

:paads BY 10NV 8667 -IN3NOdWOJ

8661-c1-80 :31v0 1S3l

LOVdWI TIVINOYd HdW GE dVON 1S3l

00E-

002-

001-

00t

5.9

B-117



SR 'G)_R661-81-80
WJRRSaY YN

— —
w0 [o2]

gy
My
PE
£l

S0°
[0

€0

a0
10

10°-

a0 -

{081) sse[2Ja1{Ld

N

80A " [v280064

0t-

0¢-

01-

01

4

0€

ov

05

03

Hd)

B-118

ALTIJ0T3A X o018 3INIONI 40 401

125w pi- 38 Hdd 29°96 = wnwixey 2350 2 3@ HdX T2 ¥E- = UPUIULY

HdM 995 HdW 2 G :paadg BY IGNV B66T 1IN3INOJWO3

8667-c1~-80 :31vQd 1S3l L13IVAWI TIVINOHA HdW GE dVYON 1S3l




c0’-

B Spu0dag INIL
5 & & & 5 %= & K = ~ B8 B8 =2 & B 8 8 B =2 7 =

/

002-

002

0oy

WW

B-119

~/

(08%) SSelaJ@31i4  BOO'Iveg0sE8 — V| 009
IN3W3DVIdSIO X XJI0718 3INIONT 40 d0L

3950 02 18 WH b GG = UnuTXey

3350 002 3B WA ££79EG- = LNEIUIN

Hd® 8°95 HdW 2'&t
8661-c1-80 :31v0d 1531

:paads Bv I0NV 8667 LIN3NOdWOJ

1OVdWI VINOHS HdW SE dVON 163l




05°S)_98B1-Ti-80
UIJRASHY YR

gt
1
bl
£l

ey — —
w w@ ~

—
~n

(SON0D3S)

<
— @

<
(%)

IWIL

< (=1
~ o

ro’

=
g

€0’
c0
10
10~

20’ -

1
l

Lo
|

1
| ]

AN

A\

(09) sserasay[y

\
|
|
|
_
\
|
|
RN
|
\
\
\

60v" 3veo0eea

NOILlvd3N330v X 3INIONI 40 WO110"

J95U (2 1 §,9 20°GL > WNWIXEN 3958 6] 32 5,9 61 GEZ- = BMIUIK
HdX 995 HdW 2 GE :pa8ads§ BY IANV 8667 ‘LN3INOJWO3
8661 -21-80 :3ivQ0 LS31 10VdWI TIVINOH4 HdW GE dVYON 1531

ove-

0ce-

00c-

08#-

09i-

opi-

0ct-

00t~

08-

03-

02

oy

09

08

B-120



20"~

R N A SpubJas ML
L] |
/./xl.\l\(l‘\flt)\l\;.{\/\/\/\/\/
LN >’ \ /_
/\
\
(081) sse[dJ33[Td  60OA 1veB(BE
ALIJ0N3A X 3INION3 40 WOL108
2950 /§- 18 Hd) 9°9G = WnUIXeH J3sU 97 18 Hdi €8°8- = WNBIUIN
HdY 9°'9G HdW 2 GE :paads gY IC0NV 8667 -LNINOJWOD

8661-c1-80 :31va LS3L

L1OVdWI VINOHS4 HdW GE dVON 1531

0f-

<>

0t

0

0t

or

05

Hd!

B-121



92 Sh_REE1-8-20
[URRCESE RN

— —
=) =71

—_
~

EiS

SpU02ag

— =
3

— -
n —

1
22
34

IL

f=— (=)
o ~

o
o

v0’
€0’

fe=1
o

[

10°

10 -

c0’-

001

00¢

NSRNIUN SURRE b W

00E

(0BY) sse[aJaifyy

600" 1ve80868

00v

005

009

INJW3IVIdSIO X INIONT JO WOLi08

3358 G 10 W p'BEG = wnulxey 350 03- 18 NN 0 = OOTUTH
HdY 9°98 HdW 2 GE :peasads 8v I4Nnv 8667 ‘1N3INOJW0OD
8661-271-80 :31vd 1S3l 1JVAWI IVINOH4 HdW GE dVON 1S3l

Wi

B-122



ch -

S SONOO3S) 3L |
/\
|
il
| \
~ / xl\\\x/ //
%
_n \ \/ L /N
N < Y, v,
) v \
\/
Vi
{09) sselaJalitly 28v " 4v2e0ss68

NOILVH3T3IDV X H3I4IVI 3XMvHE LNOHd4 14371

13sW 69 1B 5,9 ¢ ¢ = WRUIXeR

350 pf 38 5,9 6L'¥9- = WNUIUIN

HdX 9°95 HdW 2'GE

:paadsg

gv 10NV 8667 ‘LN3INOIWOI

8661~-21-80

:31va 1531

LOVAWI TIVINOYd HdW GE dVON 1631

03-

06-

or-

0t~

01-

01

0¢

5.3

B-123



4240353 YO

GRS REEL-81-80 SpuU0J3s INTL

Vo
0
c0’
10
10 -

— - —- o = o b=} 1=
no Ld w @x© ~J (o2} o

gf
St
2
€l

— — -
w [=<] ~

c0'-

T T T
I

N

N

(081) sse{aJa3[t4

01

0¢

or

05

09

Hd

B-124

ALID0NFA X H3IJINVI 3XVHE INOHL 1437

J8SW pI- 38 Ho) £8°/G = BrAaiXey Jasl 2p} 32 Hd) 66} = Wnwiul

HdM 9°85 HdW 2 GE :paads Bv 1dnv 8661 ‘LININOdWOI

B661l-c1-80 :31v0 1S3l LOVdWI WINOYHd HdW GE dVON 1531




c0"-

R SpuU0aas INIL
/
\\
L]
l\.
1\\\\\\\\1\\\1\\\1\!\1 I
(0g]) sse{aJaifly 280" 1v280868
INIWIIVYIASIA X "3dITWVI IHvdg INOHd 1437
J3sW 002 10 WA 6E°(91) = wnulxey 2954 0g- JE WN O = Wwiuly
HdX 9°9G HdW 2 GE :paadsg 8v Idnv G661 1ININOAWOD

8661-21-80 :31v0 1S31

L1JVdWNI TIVINOHd HdW GE dYON 1631

00¢

00v

003

008

0001

00ct

N

B-125



0SS [Eh-21-20
WIJRITA YR

— —
w [aa)

1

Si
4]

(SONOD3S)

eV
4
£0°
el
10’
-
20’ -

N

{09) sserdsa3fly

NOI1vVH31333v X H3dIv3 3MvdHe LNOYHd

J350 06 e 5,9 682702 = WNMLXEH

350 G2 32 5,9 99°05- = WPWTUIN

HdX 9°8S HdW S°GE

:paadg 8v 10NV 8661 ‘LN3INOdWOI

B8661-c1-80 :31v0 1S3l

LJVJWI TTVINOH4 HdW SE dVON

05-

op-

0€-

02-

ai-

(]

V4

5.9

B-126



IR SpuoJag NTL
{0BY) sse[3Jailry §.=mmommm(l(\\|/|m|
ALIJ0T3A X H3dITVD 3xvdg LNOH4 1HOIH
3350 0 38 HAX B9'95 = WnulxeW 350 1€} 18 Hd¥ /B'- = UNWIUTK
HdX 8°'9% HdW. 2 gE :peads BY I0NV 8667 LN3NOJWOJ
866T-271-80 :3LvQ 1S3l 1JVdWI TIVINOH4 HdW GE JdVON 1§31

o

0¢

0

oy

<
[Ypl

Ha

B-127



A e )
LANCER- YR

SPU0J3aS  FMIL

10
10" -

a0 -

(0BF) SSB19433114 180" Iv280868
INIWIIVIHSIA X "H3dIWI IXMvHE INOHS 1HOIH
335U 002 I8 NN G20F = wnwlxew 9950 02- 1 KW 0 = UNTUTY
HdX 9°96 HdW 2 GE :paads 8V I0NV 8667 LN3NOdWO2
8661-21-80 :31vQg 1531 13VdWI TVINOY4 HdW GE dVON 1531

002

0op

005

008

000¥

WW

B-128



|

B (5ON0JIS)  3MIL
1A
\, ,
\\\ V
\ V
(09) sse[daJa3[ly oy dvesose8 — 1}
NOILYH3IT323V X 13Nvd LNIWNHLISNI
Jasw (p e 5.9 pSTBE = WNWTXRW J3sW EE 18 §.9 G/°08- = WNWIUIK

HdX 9°98 HdW 2'GE :paads 8v I0ONV 86617 ‘LN3INO4WOD
ge6l-c1-80 3Lva 1S3L 1JVdWI TIVINOHS HdW GE dVON [1S3i

08-

09-

op-

0c-

0¢

or

S.9

B-129



GT°SY 20h1-01-99
WIJRIS A YO

SPpuU023s WL

10" -

c0’-

T /////(\\\\/5\)(/
"\
SUANPES
}
{08%) SsSefaJaj[iy OFA"1¥280868
ALIJOTI3A X 3NV INIWNHLSNI -
33U p- 12 Hg¥ G3'0G = UNUTXeN 295 €4} 18 HAW €1 £- = UNBIUTH
HdX 9°98 HdW 2 GE :paads 8v 10NV 8667 ‘IN3INOJW0D

B661-21-80 :31v0 1S3l

1J0VdWI "1VINOH4 HdW S€ dVIN

15831

0f-

01

4

0E

o

05

Hd

B-130



9T TV BERL-RL-80
WIS YO

SpU03aS

—

ML

WN

B-131

9
7 002
oov
009
] 008
/
//l/
/
/
//
//{
{081) ssefoeilty oI Ivegosss —————— 1 | O00F
INIGW3OVTIASIA X T13NVd INIWNHLISNI
395U ¥B 1@ WH BY°CEH = wIxey 225U 02- 18 WW 0 = UNLIUTH
HdX 9°9G HdW 2 GE :paads 8V IaNnv 8667 ‘1ININOdWOD
8661-21-80 :'31v0 1S3l 10VdWI TIVINOHA HdW GE JdVIN 1S31




2120 _QBB1-9R-90

DRI Y AMGZDQmmV wZHH

—_ - — - ——
w o ~

— < =) o o =)
ny — w o =~ o

gl
G-
4
£l
b0’
10

£0°
e0”

f T

10 -

0~

e e
et

VaNEREAY

L/ v
%

I

[09) sseld4ai(ld 5V’ 4¥2B0868

NOILlvH31333v X Y3M00H INOWS 1437

95U /3@ 5,9 [E'E = Unwixen 250 6 30 §,9 65'GG- = WRWIUY

HdX 979G HdW ¢ GE :paads 8BV IONY 8667 :ININOIWOD

B8661-21-80 :31vQ0 1531

LOVAWI TIVINOH-S HdW GE dVvON (1831

09-

06-

S.9

0p-

Oe-

0r-

B-132



a0 -

SRR Spu0dag AN
5 5 S s o 0B B B = 8 8 & 8 &8 © 8 &8 = % =
T T T
.\l\l\.l\l\\ /
A\

(081} $se{JJa1114  GYA'[¥2B0B60

ALIDO0T3A X "3X20d LNOH4 1437

2358 yJ~ 38 Ha) £9°95 = unuixey

J3sW OE} 38 Had £G'ET- = WnWiutwW

HdX 9°'9G8 HdW 2 GE :paadsg

8Y IQNV 8667 (IN3INOJWOI

B661-21-80 :3JLlva 1S3l

LIVAWI TIVINQHd HdW SE dVON 1531

01-

oF -

02

O£

or

<
re}

09

Hd)

B-133



& IR SpudldsS  JWIl

10°-

20"

T
/

/

/

//
S~ \\\\
/ \
/{l.l\l\
(081) ssefausllry  Suo Iveeossg
IN3WIIVILISIO X E3IMI0Y INOH4 L4437
J85W pL IR KN 29°[b6 = WNWIXE) 950 (02- 1B KW 0 = WAWIUIN
HdX 9°'96 HdW 2 GE :.paadg 8V IANV 86671 1ININOAWOD

8661-c1-80 :31lvQ 1831 LIVAWI 1VINOY4 HdW GE dVON

1531

002

0or

003

008

0oo¥

Wi

B-134



f

OB

— pore
w =]

~

g
Gl

—
n

4
Er

 (SONDD3S)

— —
—

f=1
w

=1
[==]

INIL

o
~

4

P2 <
[=2] w

E0°
co’

108

-

c0 -

(09) ssefaJay[ty

9V J¥280868

NOI1VH3T303V X "H3XH00H LINOH4 1H9IH

Jasu 59}

10 5,9 G2°F} = unuixey

295U 66 10 §,9 67Oy = WNNIUTH'

Hd® 9798 HdW &’ GE

‘paadg

Bv 10NV 8667

-ININOdWOD

B661-c1-80 :3iv0 LS3l

1IVdWRI TVINOYS HdW GE dVON

1531

0€-

0F-

01

5.9

B-135



<190 _2661-92-20
LIRS Y9

91
St
Ve
£l
¢l

— — —_
V=) [=~] ~

—
—-

SpU0Jag

(=]
w

(=]
@©

WMIL

(=1
]

¥
£0
a0’
10
0" -

o <
o (5]

0~

T T T

N

(081) sse[3Ja3lty  y9A Ivcaoe6d

ALIJO3A X H3XMO0H LINOHS4 LHOIY

J9SW §- I8 Hd)Y 879G = WRIIXEW

J3SU [bT 3R HoM 6E°0F- = wnwiuly

HdX 9°9G HdW 2 GE .paads

8v 10NV 8661 :LN3INOJWOD

Bebl-c1-80 :3ivQ0 LS3Ll -

LOVdWI TVINOHS HdW GE dVON (1S3l

0F-

01

0¢

0t

o

05

Hd

B-136



20 -

<RI Spu033s JWIL
5 % = & & ¥ & kB B = B8 8 & & ® ' 88 B =2 7 =
\\
..
m—
—
//
/ \
(0B8] SSel20z3[ts 190" Iv280868

IN3W3IVIdSIA X "3IXI0H

INOH4 1H9IH

J3SU p8 1€ WA 6271C0l = wnwixew

J95W Oc- 12 KW O =

WNWT Uty

Hd¥ 9°98 HdW 2°GE :paadg

gv 10nv 8667

-ININOdWOJ

8661-21-80 :31v0 1S3L

13VdWI TIVINOH4 HdW GE dVON

1531

00¢

009

008

0001

W

B-137



05°SV_R[EI-ei-20
WIIRASA Yo

— — -
n —

9
G
42
£l

— — —
w0 oo -~

(SONOJ3S)

=3 (=]
w [=+]

INTL

o © (=]
~J [=2] (53

4
£’
o0
10
10 -

el -

Y
| )

7
e

AN

(09) sserasaifty

¢bY’ Jv2e0868

NOIL1vH31333V X LNVONNG3H H3IGWIWSS0H3d LV3S Hv3Y 1437

J295# 2p1 1R S,9 [E'¢ = vnuIXey

Jase Oy 3 G,9 EL70B- = WNUIUIN

HdY 9°95 HdW 2 GE .paadg

8V 10NV 8661 ININOJWOO

B661-c1-80 :31vd 1S3l

1JVdWI TIVINOHd HdW SE dVON 1531

08-

0L-

09-

08-

0€-

0c-

01-

5.9

B-138



DDA YO

¥ S}_RES1-01-80 SpuU02ag IWT ]

10
T

c0’-

——t T
/
\
(081) SSe[dJey[ld ¢6A’Ivesosse — 1
ALIJQT3A X LINVONNQC3IY Y3IGHWIWSS0oHD Lv3aS gvad L4377
335U (g- 1@ HdA 9795 = unwixey J3SW 62 1@ HdX €67k~ = WATUTH
HdX 8°9G5 HdW 2°GE :paads 8y 14NV 8667 ININOJWOD

8661-c1-80 :31lva 1S3l 1JVdWI TIVINQHS HdW SE dVIN 1S3l

02-

0F-

o

0¢

0F

oy

05

09

HdA

B-139



S GY_9RBL-8-20
W130353g YOR

o> @

SpudIas  dWIl

(=] o < o <
fi=] fes] ~ (=2} o

9%
GI
28
£l
4
I
vo’

~

€0
e0’
10
10 -

c0’ -

AN

AN

S

(081) sse{aJay{14

260" 1v280868

IN3W3JVIdSIO X LNVONNGO3Y H3IEGW3WSSOWD Lv3S dv3y Ld37

950 29 38 KN 10°026 = unwixey

395U 02- 12 WA O = WOWIUIH

HdX 973G

HdW 2 GE :P3ads

gy I0nv 8667

-IN3INOJWQ3

8661-21-80

:31va 1S3t

LOVAWI TIVINOH4 HdW GE dVON

1531

00¢

00K

009

008

Wi

B-140



20" -

) (SONOD3S)  IWIL
ey
DAVARE
03] ssefaJajfrd 9gy " Jy280869
NOI1LvH3T320V X 1INVONNQ3ZE dagWanssodd 1v3s gv3dd 1H9IYg
350 0G7 18 6,9 b2 = WWIXeW 358 0y 32 5,9 GGy~ = unwluly

HdX 9°9G HdW 2 GE :psads gv 14NV B866T

:IN3NOdW0J

8667-21-80 :31va 1S3l 1JVdWI IVINOH4 HdW GE dVON

11531

Qv

0e-

5.9

Qe--

0f-

B-141



WDIRISAE YO

SRS)REEL-R1-80 Spu03ag JWIL

—_ — —— —— — —_— (=) =3 (=] =4
w @ ~ no S (Y=} o -5 [=2]

Si
1)
4
2
G0
b0
€0’
20
10

-

0’ -

AN

{081) sse[dJailld  9OA' Iv2B0868

ALTIJO03A X INVONNO3H d38W3WSS0HI Lv3S Hv3d 1HSIH

J35U ¢- J8 HdX €9°95 = unuixey JasW £2] 3B HdX G2'0F- = WAWIUIW

HdX 9°GS HdW 2'GE :paads 8Y IANV 8667 'ININCAWOD

86E61-21-80 :31v0 1S3l L1JVAWI VINOHS HdW GE dVON

-1531

01-

01

Oc

0E

o

05

HdM

B-142



L S1_QEEL -B1-20
WIS 9K

— —_
w w

~

Spugdss Wil

el =1
~

S0
v0
€0’

— - = = =3
~ o > 153 &

91
1
4}
El

c0”
0
10~

20~

T

// \\

(083} ssefadayfty

990" Ive80868

IN3W3IVIHSIA X LNVONNG3Y "38WIWSS0HI LVv3S Hv3d LHOIY

J3SU 18 38 WH b2 L00F = wAUIXeN

JasU - 3B AW 0 = WRUIUIA

HdX 9°9S HdW 2'&€

:paadsg

By 10NV 8661

-LN3NOdWOJ

8667-27-80

-31v0 1831

L1JIVAWI IVINOYd HdW SE dVON

1531

002

00K

009

009

0001

WW

B-143



(2L} _250L-14-20
WDJR3SAT YO

gi
SE
4
el

— — —
w wm ~

(SON0D3S) JWIL

- =3 =3 f=1
o — =) [==3 =

90°
50
70°
€0
20’
134
-

20" -

////

0

02

0E

oy

{09) ssefaJaylty /94 41280868

05

03

J0H0d dY3Igyve 1437 "Y3ddn

3350 9 3@ NM pp 6C = wnwlixey

J0SY p Y8 NY BLS- = UPUIUIH

HdX 9°9G HdW 2 GE :poads

gv I0ONV 8667 ININOdIWO3

8661-21-80 :3iv0 1S3l

13VdWI IVINOHd HdW GE dVIN 1S31

N

B-144



R, SEEL -1
WIReS3 YR

[ —
w w

—
~

g

(SONDJ3S)

— o <
ny - w o

WL

=
=

¥
£0
20°
I0
10~

= b=4
(=21 (%3}

St
420
Et

¢0" -

(08) ssefduay[ly 894" 44280864

J04H0d "3IgdvE H3IN3D H3ddNn

J3sW 02 32 NX EG'EIE = unalxey 3850 g 38 N (G7F- = BUTUIN

HdX 9°8S HdW 2 GE

‘pasads - 8v Ianv 86671 LININOIWOD

8661-c1-80 :3Lv0 1S3L

LOVdAWI TIVINOHI HdW GE dVON [LS31

0¢

or

09

08

0ot

N

B-145



Qe LY QBBY-11-80
D235 VO

91
S

w oo -~

(SONOD3S)

— o
[a%] — o

40
El

Il

(=3 [=3 < (=3
i=- ~ (=x] o

48
€0°

e0”

1
10"~

c0'-

\Y
(0g) sse{asajlty 694 44260869
33404 ¥3THYvE (HIIY H3ddN
338U (€ 32 WY 07"}/ = UNBIXER’ 295W 661 12 NJ 60°8F- = BNUIUH
Hd¥ 8°95 HdW 2'GE :.p8ads gy I0nv 8661 IN3INODWOI
B661-21-80 :31v0 1S31 L1JOVdAWI TIVINOYHd HdW SE dVON 1541

0c-

01-

0}

0¢

0f

oy

0%

08

0L

NA

B-146



QLY 9E0V-11-90

TnIEaas Yo (SON0D39) Wil
A
A
/ v /\> L\ Al
/ /
MY
M
N/
\

( J

{09) sse[aJaifty

04474380868 — 1}

33404 H3IHHv8 1437 43M0N

J35W By 38 N¥ BLE} = unuiven’

2350 p 7@ NJ E- = WRWIUIK

HdX 9°95 HdW 2 GE :paadg-

gv Ianv

B66T -LNINOJWOD

B661-21-80 :31v0 1S3l

13VdWI TIVINCHd HdW GE dVON 1S3l

0f

al

121

N

B-147



a0~

001

002

LTS (SAN0D3S) T
5 % s 5 &5 ¥ 5 k = - 8 8 8 3 & 2 8 = 2 ° &
I
//
/I\;/
I/
{09) ssefaJaiiid ¥£4" 44280868

30404 Y3Iggvg Y3AN3ID "3IM0n

J3s8 (g 3B NN GE'9CG = Wnmixey

950 66} 38 N §°0- = WOWTUIH

HdX 9°'98 HdW 2'GE

‘paads gv I0NvY 8667

“ININOdWOI

8661-21-80

:31va 1S3t L1IOVAWI TVINCHA HdW GE dVON

1531

00E

0oy

008

NA

B-148



RL RS (SON0OD3S) INTL
M———
../I/ \
™~ /
A
/ \\ / \
\/
/ \
T
(09) SSRIOJOIY 204" J4280868
33404 d3I4dyve 1HSIg H3IMOT
3350 6] 3¢ NX 2°862 = WnulXeN 295U 2- 98 N §'}- = UNLLUTH
HdX 9°9G HdW 2 'GE :paadg 8V I0Nv 8667 IN3INQdW0OD
g8e61-27~-80 :31vQ 1S3l LIVAWI TIVINOH4 HdW GE dVON 15831

02

oy

03

08

001

0t

ori

097

081

002

0de

ove

08¢ -

0ge

00€

NI

B-149



LIS

w @

9

(SONDJ3S) INIL

— —- — =) o o o
he) - =] & ~ @

1’
2%
£l

b0

€0’
20
10
10"~

c0'-

{09) 5SR[IJ8IIL4

{84°N4280868

533404 H3IYWdvE 1437 40 WNS

2358 £E 1€ Ny 929 = wnulxey

J3SW P 3B N 9L°G- = WnUIUlN

HdX 995 HdW 2°GeE :psadg

gv IONvV 8661 LN3INOJWOD

86671-21-80

31va 1S31

1OVdWI TIVINOYd HdW SE dVON [1S31

[

02

0

or

05

09

N

B-150




TR | (SONOJ3S) 3NIL

— — —
n fo

9l
Gl
142
£l

- — —
@® @ 3

(=
<

b0
£0’
20
10

[ f-d j=4 (=]
@0 w {=1] (%3]

10 -

20"~

~_

N ’

00F

00E

(14

005

(09} sse{dualll4  894'N42R0864

S33H04 ©3Idyve

H3IN3J 20 WNS

3350 02 12 NY GB'609 = UNBIXEK

J9sU 66F 18 NX 56°G- = wowluly

HdX 9°9S HdW 2 GE :pa3ads

8v I0NV 8667 ‘LIN3INOIWOI

8661-21-80 :31v0 1531

LIOVAWI IVINOYd HdW GE dVON

1531

009

004

00¢ -

N

B-151



92 L) Qb -L1-10
WIIRASIY YR

91"
Sl

w >3] ~

(SONGD3S)

143
23
y0°
£0°
20’
10
10~
a0 -

i

N

0c

oy -

09

08
001
oct
oyi
094
081

002

NA

B-152

(09) ssefaJa3qty

Ore
09¢
08¢
0oe
0cE

112

S30404 4Y3IgHve LH9IY 40 WNS

J9SW 61 1@ N £G7G2E = wnwixew I35l 667 318 N 61 '¥i- = WNWIUIW

HdX 9°'95 HdW 2'GE :paads 8v I0Nv 8661 LIN3INOJW0OD

8661-21-80 :31v0 1S3t L13VdWI TVINOHS HdW GE dVvON (1531




© (SONDD3S) 3L

20
10
-
¢0 -

— 0
——
l/
™~ \
00¢
RN \
~
// \ / \ 00y
A |
009
v 008
0007
(09) Sse3Jaifly edn4eeoges —
S30H04 43Iggve 40 WNS
J3sW 02 3@ NX [3°800F = wnwixey 2350 §6F 18 N) 62°Bf~ = WNWIUIK
HdY 9'95 HdW 2 GE :paads gy 10nv 8661 LNINOJWOD
866T-21~-80 :3iva 1S3l LIVAWI IVINOHd HdW SE dVON 1S3l

NA

B-153




g N AN INJWIOVIdSIO X HIBWIWSSOHD LV3S HY3H 3F9vHIAY

)
L \
\ \
\
INIW33V1dSI0 HAEGWIN-X HY3H "9AY SA 32404 d3Iddva
W PBS 18 N) 99°B00I = WNBIXRR WM GOG 32 NY 82'81- = wnTuly
HdX 9°9G HdW 2 GE :paadg 8V IONV 8667 LNIND4WQD
8661-21-8B0 JLvQ 1531 13VdWI IVINOHA HdW GE dVON 1831

00¢

0op

009

008

000}

NX 530504 H3THHvE 40 WNS

B-154



APPENDIX C
DUMMY CONFIGURATION & PERFORMANCE VERIFICATION DATA



HYBRID III DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: 306 DUMMY CALIBRATION BY: _Tim Michnay

L CONFIGURATION VERIFICATION DATA

DATE OF VERIFICATION: August 5, 1998

DESCRIPTION SPECIFICATION ACTUAL
(Inches) MEASUREMENT
(inches)

A - Total Sitting Height 34.6 - 35.0 34.7
B - Shoulder Pivot Height 19.9 - 20.5 20.1
C - "H" Point Height 33-35 3.4
D - "H" Point from Seat Back 53-5.5 5.4

E - Shoulder Pivot From Backline 33-37 3.6

F - Thigh Clearance 55-6.1 5.9
G - Back of Elbow to Wrist Pivot 11.4-12.0 11.6
H - Skull Cap Skin to Backline 1.6-1.8 1.7

I - Shoulder Elbow Length 13.0-13.6 13.2

J - Elbow Rest Height 7.5-83 8.1
K - Buttock Knee Length 22.8-23.8 23.2
L - Popliteal Height 16.9-17.9 17.5
M - Knee Pivot Height 19.1-19.9 19.4
N - Buttock Popliteal Length 17.8-18.8 17.9
O - Chest Depth at 3rd Rib 8.4-9.0 8.7

P - Foot Length 9.9-10.5 10.4
V - Shoulder Breadth 16.6-17.2 16.8
W - Foot Breadth 3.5-4.2 4.0
Y - Chest Circumference 38.2-394 39.2
Z - Waist Circumference 32.9-34.1 33.1

Note: (See next page for external dimensions)

C-1




HYBRID IIT EXTERNAL DIMENSIONS

| 1.7° £ 0.1° REF.

SIDE VIEW

Note: Figure is referenced to the erect seated
position. The curved lumbar does not allow
the hybrid III to be positioned in a perfect
erect attitude.



HYBRID Il DUMMY CALIBRATION DATA SUMMARY SHEET

DUMMY NO.: 306 DUMMY CALIBRATION BY: _Tim Michnay

VERIFICATION DATE: _August 5, 1998

VERIFICATION LABORATORY TEMPERATURE (66° - 78°): 70°

1.0 HEAD DROP TEST

| SPECIFICATION MEASUREMENT
1 Peak Resultant Acceleration 225-275G 234
| Peak Lateral Acceleration +15 G. MAX -6
| Is Acceleration Curve Unimodel within 10% of peak Yes
2.0  NECK FLEXION TEST
) SPECIFICATION MEASUREMENT
| Pendulum Speed 22.6 - 23.4 FT/SEC 23.3
10 MS 22.50-27.50G 23.29
pendulum 20 MS 17.60 - 22.60 G 19.27
30 MS 12.50 - 18.50 G 14.59
I Max. Pendulum G Above 30 MS 29.0 G MAX 14.6
. Deceleration - Time Curve Decay Time to 5 G 34 - 42 MS 37
! MAX 64 - 78 DEG. 72
| D Plane Rotation TIME 57 - 64 MS 59
Rotation Angle - Time Curve 113 - 128 MS 114
. Decay Time to Zero
l Moment About Occipital Condyle MAX. 65 - 80 FT. LBS 6&
1 TIME 47 - 58 MS 51
Positive Moment - Time Curve Decay Time to Zero 97 - 107 MS 102




HYBRID [l DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

3.0  NECK EXTENSION TEST

SPECIFICATION MEASUREMENT

Pendulum Speed 19.50 - 20.30 F/S 20.17

10 MS 17.20-21.20G 17.88
gfég‘l‘ég o 20 MS 14.00 - 19.00 G 15.55

30 MS 11.00 - 16.00 G 13.22
Max. Pendulum G Above 30 MS 22 G Max 13
Deceleration - Time Curve Decay Time to 5 G 38 - 46 MS 43

MAX 81 - 106 DEG. 91
D Plane Rotation TIME 72 - 82 MS ’5
Rotation Angle - Time Curve 147 - 174 MS 154
Decay Time to Zero
Moment About Occipital Condyle MIN. -59.0/-39.0 FT LBS -47.0

TIME 65 - 79 MS 72
Positive Moment - Time Curve Decay Time to Zero 120 - 148 MS 138

4.0  CHESTIMPACT TESTS
SPECIFICATION MEASUREMENT

Probe Speed 21.6 to 22.4 F/S 22.0
Peak Deflection 2.50 to 2.86 IN. 2.73
Peak Resistive Force 1160 to 1325 LBS. 1298
Internal Hysteresis 69 to 85% 71

C-4




HYBRID III DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

5.0  KNEE IMPACT TESTS

RIGHT KNEE

SPECIFICATION MEASUREMENT
Probe Speed 6.8 to 7.0 F/S 6.9
Maximum Force 1060 - 1300 LBS. 1232
LEFT KNEE SPECIFICATION MEASUREMENT
Probe Speed 6.8 to 7.0 F/S 6.9
Maximum Force 1060 - 1300 LBS. 1271

6.0  HIP JOINT-FEMUR FLEXION TEST
LEFT KNEE SPECIFICATION MEASUREMENT
LEFT RIGHT
Relative Humidity 10 - 70% 60%
Rotation Rate 5-10 DEG/SEC. Yes Yes
30 DEGREE MAX. ROTATION 70 FT-LBF 67 64
150 FT-LBF 40-50 DEGREE MAX. 40 41
ROTATION




HYBRID [II DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: 307 DUMMY CALIBRATION BY: _Tim Michnay

L CONFIGURATION VERIFICATION DATA

DATE OF VERIFICATION: August 5, 1998

DESCRIPTION SPECIFICATION ACTUAL
(inches) MEASUREMENT
(inches)
A - Total Sitting Height 34.6-35.0 34.8
B - Shoulder Pivot Height 19.9 - 20.5 20.3
C - "H" Point Height 3.3-35 3.4
D - "H" Point from Seat Back 53-5.5 54
E - Shoulder Pivot From Backline 33-37 3.4
F - Thigh Clearance 5.5-6.1 5.6
G - Back of Elbow to Wrist Pivot 11.4-12.0 11.7
H - Skull Cap Skin to Backline 1.6-1.8 1.7
I - Shoulder - Elbow Length 13.0-13.6 13.4
J - Elbow Rest Height 7.5-83 7.9
K - Buttock to Knee Length 22.8-23.8 23.4
L - Popliteal Height 16.9-17.9 17.3
M - Knee Pivot Height 19.1 -19.9 19.3
N - Buttock Popliteal Length 17.8-18.8 18.1
O - Chest Depth at 3rd Rib 8.4-9.0 8.6
P - Foot Length 9.9 -10.5 10.4
V - Shoulder Breadth 16.6 - 17.2 16.9
W - Foot Breadth 3.6-42 4.0
Y - Chest Circumference 38.2-394 38.9
Z - Waist Circumference 32.9-34.1 33.5

Note: (See next page C-2 for external dimensions)




HYBRID HI DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

DUMMY NO.: 307

VERIFICATION DATE:__August 5, 1998

VERIFICATION LABORATORY TEMPERATURE (66° - 78°): __70°

1.0 HEAD DROP TEST

DUMMY CALIBRATION BY: _Tim Michnay

SPECIFICATION MEASUREMENT
Peak Resultant Acceleration 225-275G 273
Peak Lateral Acceleration +15 G. MAX -9
Is Acceleration Curve Unimodal within 10% of peak Yes
2.0 NECK FLEXION TEST
SPECIFICATION MEASUREMENT
Perdulum Speed 22.6 - 23.4 FT/SEC 23.0
10 MS 22.50-27.50G 24.20
}))Zrilll;:;ntion 20 MS 17.60 - 22.60 G 19.42
30 MS 12.50 - 18.50 G 13.66
Max. Pendulum G Above 30 MS 29.0 GMAX 13.6
Deceleration - Time Curve Decay Time to 5 G 34 -42 MS 37
MAX 64 - 78 DEG. 73
D Plane Rotation TIME 57 64 MS 59
Rotation Angle - Time Curve 113 -128 MS 116
Decay Time to Zero '
Moment About Occipital Condyle MAX. 65 - 80 FT. LBS 65
TIME 47 - 58 MS 51
Positive Moment - Time Curve Decay Time to 97 - 107 MS 100

Zero

C-7




HYBRID IIl DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

3.0 NECK EXTENSION TEST

SPECIFICATION MEASUREMENT

Pendulum Speed 19.50 - 20.30 F/S 19.64

10 MS 17.20-21.20 G 18.47
E‘Z’é‘;‘l’é:aﬁon 20 MS 14.00 - 19.00 G 15.78

30 MS 11.00 - 16.00 G 12.28
Max. Pendulum G Above 30 MS 22 G Max 12
Deceleration - Time Curve Decay Timeto 5 G 38 - 46 MS 42

MAX 81 - 106 DEG. 99
D Plane Rotation TIME 73 - 82 MS 77
Rotation Angle - Time Curve 147 - 174 MS 160
Decay Time to Zero
Moment About Occipital Condyle MIN. -59.0/-39.0 FT LBS -48.2

TIME 65 - 79 MS 73
Positive Moment - Time Curve Decay Time to 120 - 148 MS 144
Zero

4.0  CHEST IMPACT TESTS
SPECIFICATION MEASUREMENT

Probe Speed 21.6 10224 F/S 21.9
Peak Deflection 2.50 10 2.86 IN. 2.82
Peak Resistive Force 1160 to 1325 LBS. 1219
Internal Hysteresis 69 to 85% 72
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HYBRID III DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

5.0  KNEE IMPACT TESTS

RIGHT KNEE SPECIFICATION MEASUREMENT
Probe Speed 6.8t0 7.0 F/S 6.9
Maximum Force 1060 - 1300 LBS. 1161
LEFT KNEE SPECIFICATION MEASUREMENT
Probe Speed 6.8t0 7.0 F/S 6.9
Maximum Force 1060 - 1300 LBS. 1182

6.0  HIP JOINT-FEMUR FLEXION TEST
LEFT KNEE SPECIFICATION MEASUREMENT

LEFT RIGHT

Relative Humidity 10 - 70% 54%
Rotation Rate 5-10 DEG/SEC. Yes Yes
30 DEGREE ROTATION 70 FT-LBF 58 47
40-50 DEGREE MAX. ROTATION 150 FT-LBF 42 46
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APPENDIX D
TEST EQUIPMENT & INSTRUMENT CALIBRATION
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APPENDIX E
VEHICLE OWNER'S OCCUPANT RESTRAINT
SYSTEM INSTRUCTIONS



Safety belts

Always wear your
safety belts!

Why safety belts work and how to
wear them properly is explained in
this chapter. Read all the informa-
tion given and always observe the
follovying instructions and warnings
pertaining to the use of the safety
belts installed in your vehicle.

For information on child safety see page 43.

(emiis]

Why safety belts work

Safety belts can't work unless they are
worn and worn properly.

The illustration above shows the passen-
gers on a “vehicle” which is headed for &
brick wall. They are not using safety belts.

The physical principles involved are simple.
Both the vehicle and the passengers bos~
sess energy which varies with vehicle
speed and body weight. Engineers call this
energy “kinetic energy"”.

wag L A
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The higher the speed of the vehicle and the
greater the passenger's weight, the more
kinetic energy there is and the more energy
which must be "absorbed” in an accident.
Vehicle speed is, however, the most signifi-
cant factor. If the speed doubles from 15 t¢
30 mph (25 to 50 km/hj, for example, the ki-
netic energy increases 4 times!

Because these passengers are not using
safety belts, their kinetic energy remains
unchanged. They will keep moving at the
same speed the vehicle was moving just
before the crash, until something gets in the
way - here, the wall.

The same physical principles apply to peo-
ple sitting in a passenger car which is in-
volved in a frontal collision.

Even when driving at city speeds of 20 to 30
mph {30-50 km/h), the forces acting on the
body can reach one ton {2000 Ib/1000 kg) or
more. At greater speeds these forces are
even higher.

People who do not use safety belts are aiso
not attached to their car. In a frontal collision
they will also continue to move forward at
the speed their car was travelling just be-
fore the impact.

E-1

Unable to resist the tremendous forces aris-
ing at impact, they will siam violently into
the steering wheel, dashboard, windshield
or whatever else is in the way. Their impact
with the vehicle interior takes place with all
of the kinetic energy they had just before
their car crashed. Those who do not use
safety belts can also be thrown out of their
car where even more severe or fatal injuries
can occur.

Nobody is strong enough to overcome the
forces of an accident by holding tight or
bracing thermselves against the dashboard.
Safety belts can help to reduce the risk of in-
jury caused by uncontrolled impact with the
vehicle and the possibility of ejection.
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Passengers sitting in the rear seats who do
not use safety belts endanger not only
themselves but also front seat passengers.
In a frontal collision they will also move for-
ward where they can hit and injure the driv-
er or front seat passenger.

Safety belts protect

Safety belts used properly can make a big
difference. Safety belts help to keep pas-
sengers in their seats, reduce energy levels
applied to the body in an accident gradually
and help prevent the uncontrolied move-
ment which can cause serious injuries.
Safety belts also help to keep passengers in
their seats.

"y

Safety belts attach passengers to the car
and give them the benefit of being slowed
down more gently or “softly” through the
give in the safety belts, crumple zones and
other safety features engineered into
today’s cars. By reducing the kinetic energy
over a longer period of time, the forces on
the body become more "tolerable ” and less
likely to produce injury.

In addition, safety belts reduce the danger
of being thrown out of the car.

Although these examples are based on a
frontal collision, safety belts can also sub-
stantially reduce the risk of injury in other
types of accidents. So, regardless of wheth-
er you are on a long trip or just going to the
corner store, always buckle up and rnake
sure others do too.

The following pages provide important in-
structions which will enable you to use safe-
ty belts properly. Be sure to read and follow
the instructions carefully and heed all warn-
ings.

To further increase the safety for the front
passengers, the vehicle is equipped with a
supplemental airbag system. See page 36.

The safety belts provided must neverthe-
less be worn because the airbags are activa-
ted only by severe frontal collisions. The air-
bags are not activated by minor frontal
collisions, side and rear collisions, by a roll
over or by cases where there is no conside-
rable impact on the front of the vehicle.

T

Belt warning system

Your vehicle has a warning light to remind
you to wear your safety belt.

If you do not put on your safety belt after
- switching on the ignition, the warning light
in the instrument cluster will corme on along
with a chime for approximately 6 seconds.
Fasten your safety belt now and

make sure that your passengers also
properly put on their safety helts.

How to wear safety belts prop-
erly

On the previous pages, you have seen how
safaty belts offer protection in accidents.
Accident statistics show that passengers
properly wearing safety belts have a lower
risk of being injured and a much better
chance of surviving an accident. For this rea-
son, wearing a safety belt is legally required
in most countries and in much of the United
States and Canada.

E-2
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Your Audi has 5 seating positions. Two in the
front and three in the rear. Each seating po-
sition has been provided with a safety belt,
which must be used in the interests of safe-
ty whenever the vehicle is in motion.

Lap-shoulder belt

The front seats are equipped with three-
point safety belts.

The rear seat outside passenger positions
are also equipped with three-point safety
belts.

The combination lap-shioulder belts have
locking retractors. The system adjusts auto-
matically to your size and movements as
long as the pull on the belt is slow.

Hard braking or a collision locks the belt. The
belt will also lock when you drive up or down
a steep hill or in a sharp curve.

The higher the speed of the vehicle and the
greater the passenger's weight, the more
kinetic energy there is and the more energy
which must be "absorbed” in an accident.

Fastening the safety belt

o Before fastening the safety belt,
first adjust your seat - see page 51.

rious personél injuryir
den_t

e To fasten, grasp belt tongue and pull belt
in continuous slow motion across your
ctest and lap.

e Insert belt tongue into buckle on inboard
side of seat. Push down until it is securely
locked with an audible click. Pull belt to
check.
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Adjustmg shoulder seat belt

Belt height adjustment

To adjust, press the upper or lower part of
the switch until the belt is in the correct
position.

Memory for belt height

The desired position of the driver's safety
belt is automatically stored in the memory
for the driver's seat adjustment together
with the seat position. See page 54.

The driver’'s seat should be adjusted first.
Then adjust the belt height to match the
new position.



The outer rear seats are equipped with a
lateral shoulder belt adjustment.

To adjust, move the balt guide towards the
center of the vehicle for taller occupants, or
towards the outside for shorter occupants.
See symbols on the belt guide.

Note

Wearing your safety belt properly -
see page 29.

The shoulder belt must be positioned over
the shoulder - it must never rest
against the neck and must fit
against your body.

The lap belt must be worn low and '

tight across the pelvis. Pull belt tight if
necessary.

0831
that there is no pressure on the
abdomen.

Convertible Locking Retractor
(CLR)

The convertible locking retractor is neces-
sary to secure child restraint systems.

The retractors for the front passenger’s seat
and the outer rear seat three-point safety
belts are equipped with an automatic lock-
ing feature in addition to the emergency
locking feature.

If you need toinstall a child restraint system
at the front passenger's ssat or an outer
seating position of the rear seat, it must be
secured by use of the belt after activating
the locking feature - see page 49.

Activating the locking retractor
o Slowly pull the belt all the way out.

e Insert the belt tongue nto the buckle for
that seating position {pull on it to check!)
and guide the rest of the belt with your hand
back in place; while doing this you should
hear a clicking sound. This sound signals
that the locking retractor has been acti-
vated.
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Deactivating the locking retractor

The locking retractor is deactivated by un-
fastening the safety beit and allowing the
safety belt to retract completely to its
stowed position. The safety belt can now be
used as an ordinary three-point safety belt
without the additional locking feature.

If a person sitting in the passenger
seat or rear wearing the safety belt
should activate the locking retrac-
tor, then the safety belt must be un-
fastened in order to deactivate the
locking retractor.

WA'RNING

Never unfasten the safety belt to
deactivate, qckmg retractor
whlle the've icle is in motion.




Unfastening the safety belt

o Push the red release bunon on the
buckle. The belt tongue will spring out of the
buckle.

e Allow belt to wind up on retractor as you
guide belt tongue to its stowed position.

Lap belt

The rear center seating position is equipped-
with a lap belt.

The belt incorporates an automatic retrac-

tor. The retractor will lock the lap belt when

your passenger has buckled up, and the fe-

maining slack has been retracted.

e To fasten lap belt, grasp belt tongue and
slowly and evenly pull across the pelvis. In-
sert belt tongue into the respective buckle
and push down until it is securely locked
with an audible click. Pull belt to check and
make syre that any slack is wound onthe re-
tractor.

Note
If the belt locks up while pulling it out of the

retractor, let the belt rewind completely
and then pull it out again.

e Then, make sure the belt is positioned
jow and tightly across the pelvis. If neces-
sary, pull the belt toward the retractor and
jet it roll up.

RO S

“WARNING
~ o reduce the risk of injury in an .
" accident, position the lap belt
‘tight. and : as” low as possible
“across the pelvis. i
Pregnant women should espe-
cially make sure to wear the lap
rtion of the safety belt.as low
yossible across the pelvis so.
‘there is no pressure on the
abdomen.,

e To unfasten belt, push in the red release
buttcn on buckle and let the belt roll up.

Belt tensioner

The safety of the driver, the front passenger
and the passengers on the outer rear seats
wearing their safety belts has been
increased not only by the airbag system but
also by a special safety belt retractor for the
three-point automatic safety belts.

The system is activated by sensars of the
airbag system in the case of a serious front
collision. A fine dust will be released from
each belt tensioner. The safety belts will au-
tomatically be tensioned.

The belt tensioner will not activate in the
event of light frontal, side or rear collisions.
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Notes

e Due to special repair procedures, any
work on the system, as well as the removal
and installation of any components of the
system, must be performed by an autho-
rized Audi Dealer only.

o When the safety belt tensioner is acti-
vated, a fine dust is released. This is normal
and is not caused by a fire in the vehicle,

e The belt tensioner system works for one
accident only. If the belt tensioners have
been activated, then the system must be re-
placed.

o Observe all safety regulations if the ve-
hicle or individual parts of the system are to
be scrapped. Your authorized Audi Dealers
are familiar with theses regulations and can
perform this service for you.

e If you should sell your vehicle, be
sure to give the purchaser this Own-
er's Manual.




Airbag system
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Your vehicle is equipped with two front
and four side airbags, one front and
side airbag for sach front cccupant and one
side airbag for each left and right rear seat
passenger.

The airbags are intended to supplement the
three-point safety belts, When the safety
belts are properly worn, the supplementat
airbag restraints can provide additional
protection for the chest and face of the
driver and the front seat passenger in a se-
vere frontal collision.

In the event of a severe side collision the
side airbags reduce the risk of injury to the
occupants in the areas of the body facing
the impact.

The airbag is not a substitute for the safety
belt, but rather a part of the overall passive
vehicle safety system. Bear inmind that the
airbag system works most effectively when
used in conjunction with the safety belts
provided.

it is therefore most important to
wear the safety belts at all times. See
pages 26 to 35.

The front airbags for the driver and front
passenger are located in the padded hub of
the steering wheel and on the right side of
the instrument panel above the glove
compartment. See left-hand and center il
lustrations.

The side airbags are located in the
backrest padding for the front seats (see
illustration) and in the seatback padding for
the rear left and right seating position of the
rear seat bench. The installation points are
marked with the word “"AIRBAG".

iy
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System components

The airbag system consists of the
following components:

e an electronic control / monitoring unit
(control unit)

e the two front airbags

—~ for the driver

- for the front passenger

e the four side airbags

— one for each front seat occupant

~ one for each outboard passenger on the
rear seat bench

® the seat occupancy indicator for the front

passenger seat and the left and right seats

of the rear seat bench

e the driver and the front passenger belt
lock reading

e the belt indicator (three point belts ~ rear
seats)

e the three-point safety belt tensioners

e anindicator lightin the instrument cluster
(see page 82).

in addition to this vour vehicle is also

equipped with a kneebar for extra protec-
tion.

The airbag indicator light in the instru-
ment cluster (readiness light) will light up for
a few seconds each time the ignition is
switched on.

The light monitors the electric control/moni-
toring unit, ignitor sensor circuits, and sys-
tem wiring.

The airbag system must be in-
spected if the indicator lght:

e does not come on when the ignition is
switched on;

e does not go out after a few seconds after
the ignition is switched on, or;

e comes on while driving.

In the event of a system maifunction, thein-
dicator light will stay on continuously to

serve as a constant reminder to have the
system repaired.

WARNING .
If any of these conditions occur,
ave.the system inspected i
eléﬁ%@?;r aum%?’#%f ;
Dealer. Otherwise, the airbag
may not function properly.

When are the airbags triggered?

The airbag system is designed so that in 3
severe frontal collision the driver and
front passenger airbags are triggered.

In severe side collisions the side air-
bags on the impact side of the vehicle are
triggered.

Baoth the front and side sirbags may be trig-
gered together in certain types of accidents.

The airbags for the front passenger seatand
the left and right seats of the rear seat
bench will only be triggered if these seats
are occupied.

The airbag system is not triggered in mi-
nor frontal or side collisions or in rear coll-
sions or if the car overturns. In such situa-
tions the occupants are protected in the
normal way by the safety beits

It is not possible to define an airbag trigger-
ing range that will cover every possible
angle of impact, since the circumstances
will vary considerably between one acci-
dent and another.



Important factors include, for example, the
nature (hard or soft) of the object which the
car hits, the angle of impact, vehicle speed
and etc.

The triggering of the airbag system de-
pends on the vehicle deceleration rate in-
duced by the collision and registered by the
control unit. If this rate is below the refer-
ence value programmed into the control
unit the airbags will not be triggered, even
though the car may be badly damaged as a
result of the accident.

How the airbag system works

Front airbags

Whaen the system is activated, both airbags
fill with a propellant gas, break open their
covers and inflate as shown in the illustra-
tion on this page™).

1 The illustration depicts all the airbags in their
inflated condition in order to show theirrange
of effectiveness. However, it is very unlikely
that they will all be triggered at once inan ac-
cident.

The airbags inflate within a fraction of a sec-
ond and with considerable amount of force
in order to provide additional protection in
an accident.

Fully inflated airbags in combination with
properly worn safety belts slow down and
limit the occupant's forward movement and
help to reduce the risk of injury to the head
and upper torso.

i [ Ban208
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Openings in the airbags allow.the gas to es-
cape. This controlled escape of gas ensures
gradual cushioning of the occupant to mini-
mize injury. The aitbag will deflate suffi-
ciently, enabling the front occupants to see
forward once the impact has been ab-
sorbed.

When the airbag system is activated, fine

dust is released. This is normal and is not
caused by a fire in the vehicle.

This dust is mostly made up of a powder
used to lubricate the airbags as they deploy
and could irritate the skin.

_—_—

he airbagshave deployed,
sure to wash your hands and

- Always heed WARNINGS on next -
page. : Sy

Side airbags

in a lateral collision the side airbags reduce
the risk of injury to the upper part of the
body along the side facing the door similarly
to the front airbags.

In order to assure this additional protection,
the side airbag must inflate within milli-sec-
onds during a collision.

When the airbag is activated, it breaks
through a seam on the side of the seatback
identified by the AIRBAG label, and inflates
between the passenger and side trim panel
at very high speed. When this happens, the
airbag inflates with such a high force, that it
could injure you if your seating position is
not proper upright, or if items are positioned
in the area where the side airbag inflates.
This applies especially to children.

See page 50 for further details.
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Importance of proper seating
position

WARNING

p the airbag to do
portant, both as a
a ' passenger to
per.seating posi-

In a collision airbags must inflate within a
fraction of a second and with a considerable
amount of force in order to provide addi-
tional protection for the driver and front seat
passenger. Do not sitany closer than neces-
sary to the steering whee! and instrurnent’
panel. By kesping room between your body
and the front of the passenger compart-
ment, the airbag can inflate fully and com-
pletely as intended and do its job more el-
fectively.



Be sure to always

e Adjust the driver's seat properly, consis-
tent with your size. See also page 51.

e Make sure that the passenger’s seat is
no closer than necessary to the instrument
panel.

e Maintain an upright seating position with
your back against the backrest of your seat.

i cone a5
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