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SECTION 1
PURPOSE AND TEST PROCEDURE

This 35 mph frontal barrier impact test is part of the Composite FY'96 Vehicle Barrier
Impact Testing Program sponsored by the National Highway Traffic Safety Administration
(NHTSA) under Contract No. DTNH22-90-D-12121. 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.
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SECTION 2
SUMMARY OF FRONTAL BARRIER IMPACT TEST

A load cell barrier consisting of 30 load cells was impacted by a 1996 Chevrolet Astro
Van at a velocity of 56.6 kph (35.2 mph). The test was performed at the MGA Proving Grounds
and Crash Test Center on February 6, 1996. 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 camera and 16 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 fully instrumented with head and chest primary and redundant triaxial
accelerometers, pelvis triaxial accelerometers, chest displacement transducer, neck load cell,
right/left femur load cells, right/left lower leg sensors, and right/left feet accelerometers. Seat belt
load cells were also on the driver and passenger shoulder and lap belts to measure dummy torso
and pelvic section loading. Calibrated ATDs, driver (serial No. 066), and the right front
passenger (Serial No. 065), were used for this test. Certification details, along with

instrumentation calibration data, are found in Appendix C and D.

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

vehicle, load cell barrier and dummy response data traces.
The driver's head struck the airbag. The driver HIC was 613.2 and the maximum chest

(CLIP) deceleration over 3 milliseconds was 60.5 g's. The maximum chest displacement was 37

mm. The left and right femur loads were 6604 and 8727 Newtons respectively.
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The right front passenger's head struick the airbag. The passenger HIC was 412.4 and
maximum chest (CLIP) deceleration over 3 milliseconds was 68.7 g's. The maximum chest

displacement was 33 mm. The left and righf femur loads were 6033 and 3520 Newtons

respectively.




GENERAL TEST AND VEHICLE PARAMETER DATA

Vehicle Yr/Make/Model/Body Style: 1996/Chevrolet/Astro Van

NHTSA No.:_MT0100

VIN.:_1IGNDM19W]1TB127519

Body color:_Teal Blue

Date of Manufacture: 1/96

Engine: 6 Cylinders; _ CID,; 4.3 Liters;
X Gas; _ Diesel; __Turbocharged
X Longitudinal; __Transverse
Transmission: 4 Speed; _ Manual; X Automatic; X Overdrive
Final Drive:  __Front Wheel; X Rear Wheel, _Four Wheel
Odometer Reading: 17 miles
XA/C, XP/S,; X P/B; X P/wdo;
__P/seats; X Tilt Wheel; X Cruise Control;

Type of Occupant Restraint:

Type 11 belts with driver and passenger airbags

DATA RECORDED FROM VEHICLE'S TIRE PLACARD:

Tire Pressure (at capacity):

Front 240 kPa (35 Pst) Rear 240 kPa (35 Psi)

Recommended Tire Size:_ P215/75R15

Recommended Cold Tire Pressure:
Tires on Vehicle: P215/75R15 :

Number of Occupants: 2 Front;
Type of Front Seats: _X Bucket;
Type of Front Seat Back: _ Fixed,
Vehicle Capacity Weight (VCW)
No. of Occupants x 68.0 kg.
Rated Cargo Weight (RCW) A-B

GVWR 2699 kg. GAWR: Front _1270 kg.;

Front 240 kPa (35 Psi) Rear 240 kPa (35 Psi)

Manufacturer:_General

3 Rear; 33rd Seat; 8 TOTAL
_ Bench; _ Split Bench

X Adj. With; _Power; X Lever
= 675 kg (A)

= _544 kg (B)

= _131 kg

Rear _1429 kg.
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GENERAL TEST AND VEHICLE PARAMETER DATA iCont'd)
WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS) = UDW:
Right Front = 5257 kg Right Rear =471.3 kg '
Left Front =536.6 kg Left Rear =469.0 kg
TOTAL FRONT WEIGHT = 1062.3 kg (53.0% of Total Vehicle Weight)
TOTAL REAR WEIGHT = _940.3 kg (47.0% of Total Vehicle Weight)
TOTAL UNLOADED DELIVERED WEIGHT (UDW) = _2002.6 kg

CALCULATION FOR TARGET TEST WEIGHT :'
UDW = Unloaded Delivered Weight 2002.6 kg
VCW = Vehicle Capacity Weight ~ 675.0 kg
DSC = Designated Seating Capacity _8  RCW =VCW - 68 (DSC) =_131 kg

Target Test Weight = UDW + RCW + (2 dummies x 75.8 kg/dummy)
Target Test Weight = _2285.2 kg

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND CARGO:
Right Front = 5856 kg Right Rear = 564.3 kg
Left Front =572.4 kg Left Rear =555.2 kg
TOTAL FRONT WEIGHT = _1158.0 kg (50.9% of Total Vehicle Weight)
TOTAL REAR WEIGHT = _1119.5 kg (49.1% of Total Vehicle Weight)
TOTAL TEST WEIGHT = __ 2277.5 kg

Weight of ballast secured in vehicle trunk area = 136 kg

Vehicle components removed to meet target weight: Rear and middle seats, spare tire,

jack, and all rear carpet

VEHICLE ATTITUDE (all dimensions in mm):
Delivered Attitude: RF 760 LF759 RR 770 LR 777

Test Attitude: RF 746 LF753 RR746 LR757

Wheel Base: _2815 mm; C.G. = _1384 mm rearward of front wheel C/L
Remarks: _None Noted

* 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)

POST-IMPACT DATA:

Type of Test:_35 mph Frontal Impact Impact Angle: 90°

Date of Test: February 6, 1996 Time of Test: 2:27 p.m,
Ambient Temperature: 22 °C (Spec. Range = 18.8 to 25.6°C)
Temperature in Occupant Compartment: 22°C

Windshield Molding Temperature: 22°C

Required Impact Velocity Range: 555 to_57.1 kph

Impact Velocity: primary =56.6 kph; secondary = 56.8 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 =R 4582 C, 4772 1 4587
Post-test =R4141 C, _4292 1 4135
Crush =R_441 C_ _480 L _ 452

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

R__ 453 mm C.__ 280 mm L_382 mm

VISIBLE DUMMY CONTACT POINTS:

Driver Passenger
Head Airbag Airbag
Chest None noted Airbag
Abdomen None noted None noted
Left Knee Knee bolster Glovebox
Right Knee Knee bolster Glovebox
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GENERAL TEST AND VEHICLE PARAMETER DATA (Cont'd)

Post-Test Door Opening

(without use of tools)

Seat Movement

Seat Back Movement

Seat Shift (mm)

Glazing Damage

Front
Left Right
jammed _opened
Front
Left Right
-0 -0
3 mm forward 3 mm forward

Backlight/Windshield_Windshield cracked

Other Notable Impact Effects: Right side sliding door opened

o
g
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GENERAL TEST AND VEHICLE PARAMETER DATA (Cont’d)

POST TEST AIRBAG DATA

Vehicle Yr/Make/Model/Body Style:_1996/Chevrolet/Astro Van

NHTSA No.:_MT0100 VIN. IGNDM19W1TB127519
Number of Vent Holes: Driver _2 Passenger _2
Size of Vent Holes: Driver 28 mm Passenger 55 mm
Total Vent Area, Driver 6.16 cm? Passenger 23.76 cm?
Deflated Airbag Length and Width Dimensions or, if Round, Diameter

Driver; Length , Width ___ | Diameter 600 mm

Passenger;  Length 560 mm, Width 550 , Diameter __ mm
E. Is the Airbag Tethered?

Driver; X Yes; __No; If yes, record length of tether _280 mm
Passenger;, __Yes; X No, Ifyes, record length of tether mm

mN EE WE EE EE DS BN BN SN MM Am B
g o w »



SECTION 3

SUMMARY OF RESULTS FOR-------

FMVSS 212, "Windshield Mounting"

FMVSS 219 (Partial), "Windshield Zone Intrusion"
FMYVSS 301-75, "Fuel System Integrity"
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FMVSS NO. 212 "WINDSfHELD 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 2258 2258 100%
LEFT SIDE 2228 2228 100%
TOTAL 4486 4486 100%

AREA OF RETENTION FAILURE: None

‘ 10 mm

37 mm

WIDTH OF MOLDING
INDICATED

X

FAILURE DETAILS: None

FRONT VIEW 83 mm

3-2
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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 4" 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:
l< A -l
A=_ 1435 mm A \
B= 316 mm
C= 1718 mm E
- D < F
D= 672 mm L ________
Y/ I
E=__ 336 mm (Macked By Tape on windsrensd)
y
F= 656 mm P C _
,‘
FRONT VIEW

DETAiLS OF WINDSHIELD GLASS PENETRATION GREATER THAN 1/4":
(Show location of penetration)

NONE



FMVSS NO. 301-75, FUEL SYSTEM INTEGRITY POST IMPACT TEST DATA

FMVSS NO. 301

TEST VEHICLE NHTSA NO.: _MT0100 Test Date: February 6, 1996
Vehicle Mfgr./Make/Model: _Chevrolet/Astro Van

Usable Capacity of Vehicle's Fuel Tank: 101.8 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:
94.6 Liters which is 93 % 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 SPILL AGE MEASUREMENT:

ACTUAL | MAX
ALLOWED
1. From impact until vehicle 0 107
motion ceases
2. For S 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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FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE: 0° -90° Vehicle NHTSA ID No.: _MT0100
o (o]
0

FUEL fILLER 90
CAP LOCATIDN

NOTE: IF SIDE FILL
ROTATE SO FILLER
CAP 1S DOWN

L DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time 2  minutes 40  seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + S  minutes 0  seconds
TOTAL 7  minutes 40 seconds

Next whole minute interval 8  minutes

IL. 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
I 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

3-5




FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE: 90° - 180°

Vehicle NHTSA ID No.: MT0100

o %)

30 - |1s0

L DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time 2 _ minutes 25  seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + S _minutes 0  seconds

Next whole minute interval

TOTAL 7 _ minutes 25  seconds

8 minutes

IL. EMVSS 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
T11. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
0 0 .0

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

IV, SOLVENT SPILLAGE LOCATIONS(S): Nore
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FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE: 180° - 270° Vehicle NHTSA ID No.. MT0100

o

180 270"

L DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time 2 minutes 21 seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + 5 minutes 0  seconds
TOTAL 7  minutes 21 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.

(2) Maximum Allowable Solvent Spillage

8th min. if
reqd.

S ounces 1 ounce 1 ounce

| ounce

I 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

3-7




EMVSS NO. 301 STATiC ROLLOVER DATA SI—IEET

TEST PHASE: 270° -360° Vehicle NHTSA ID No.: MT0100

o o]

270 360

I DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:
Rollover Fixture 90° Rotation Time 2  minutes 48 seconds
(Spec. Range = 1 to 3 minutes)
FMVSS 301 Position Hold Time + S5 minutes__ 0 seconds
TOTAL 7 minutes __48  seconds
Next whole minute interval 8 minutes
IL. FMVSS 301 REQUIREMENTS:
(1) Time Period
First S min FROM onset of rotation 6th min. 7th min. 8th min. if
reqd.
(2) Maximum Allowable Solvent Spillage
5 ounces 1 ounce v 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

3-8



IL

SECTION 4
OMI FINAL DATA

Occupant and Vehicle Information

OMI DATA

1. Dummy Injury Criteria Data Summary
2. Dummy Positioning Data

3. Seat Belt Positioning Data

4. Seat Belt Performance Assessment Data
5. Camera Locations

6. Vehicle Target Locations

OVR DATA

1. Load Cell Barrier Data

2. Vehicle Accelerometer Data

3. Test Vehicle Measurements

AID DATA

1. Accident Investigation Damage Data Summary
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EMVSS NO. 208, "OCCUPANT CRASH PROTECTION", DATA SHEET

VEH. YR./MAKE/MODEL/BODY STYLE: 1996/Chevrolet/Astro Van

VEH. NHTSA NO.._MT0100

TEST DATE: February 6, 1996

MAX. ACCELERATION VALUES: (g's) DRIVER #066 PASSENGER #0635
Head Channel X -61.5 @ 76 msec. -54.4 @ 57 msec.
Head Channel Y -7.5 @ 80 msec. -12.1 @ 53 msec.
Head Channel Z 17.4 @ 61 msec. -31.9 @ 93 msec.
HEAD RESULTANT 62.2 @ 76 msec. 54.4 @ 57 msec.
Chest Channel X -61.4 @ 72 msec. -68.8 (@ 80 msec.
Chest Channel Y -11.2 @ 63 msec. 11.7 @ 88 msec.
Chest Channel Z -13.5 @ 82 msec. 15.6 @ 76 msec.
CLIP 60.5 68.7
TIME INTERVAL (msec) t, =70.6 t,=79.0
[0.003 seconds minimum] t,=73.7 t,=82.1
HEAD INJURY CRITERIA (HIC)

VALUES:

HIC 613.2 412.4

t, = (msec) 54.2 51.6

t, = (msec) 90.2 87.6

Avg. Accel. t, to t, (g's) 49.3 42.0

[The maximum time interval from t, to t, is 36 milliseconds.]

MAX. COMPRESSIVE FEMUR FORCES:

Left Side (N) -6603.8 -6033 1
Right Side (N) -8726.8 -3520.4
MAXIMUM SEAT BELT FORCES:

Lap Belt (N) 4146.6 8335.8 .
Shoulder Belt () 6562.7 2961.1
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HYBRID I NECK, CHEST AND PELVIS DATA SHEET

| VEHICLE YR./MAKE/MODEL/BODY STYLE:_1996/Chevrolet/Astro Van
l VEHICLE NHTSA NO.:._ MT0100 TEST DATE: February 6, 1996
' MAXIMUM VALUES DRIVER DUMMY #066 | PASSENGER DUMMY #065
l Neck Load X (N) 665.3 @ 86 msec. -1498.4 @ 52 msec.
: Neck Load Y (N) 251.2 @ 87 msec. 261.8 @ 155 msec.
‘, ‘ I Neck Load Z (N) 1672.8 (@ 63 msec. 2782.5 (@ 76 msec.
‘ l Neck Moment X (NM) -15.9 @ 54 msec. 24.4 @ 147 msec.
Neck Moment Y (NM) 53.3 @ 64 msec. -112.1 @ 56 msec.
| ' Neck Moment Z (NM) -10.2 @ 119 msec. -15.8 @ 96 msec.
= Chest Deflection X (mm) -37 -33
; ; l Time of Max. Occurrence 86 msec. 58 msec.
l Pelvis X Acceleration (g's) -75.7 @ 62 msec. -73.2 (@ 68 msec.
] l Pelvis Y Acceleration (g's) -15.5 @ 49 msec. 11.1 @ 77 msec.
| Pelvis Z Acceleration (g's) -30.7 @ 75 msec. -34.9 @ 77 msec.
i | Pelvis Resultant (g's) 775 @ 62 msec 761@68msec |
' B




PART 572 DUM]\/IY IN-VEHICLE POSITION

Vehicle NHTSA No.: MT0100 Vehicle:_1996 Chevrolet Astro Van
SEAT TYPE: ADJUSTER TYPE: BUCKET SEAT BACK TYPE:
Bench Driver: X Manual Fixed
X Bucket Power X _Adjustable Reclining
Split Bench

Passenger: _X Manual

Power
DRIVER SEAT POSITION PASSENGER SEAT POSITION
6th detent of 11 detents 4th detent of 7 detents
D I
c |
B ’ l
S A —-I ’ 1
Bl | ! C I
__{\\ I:‘ ]/\'; I_ELL L 131
LEFT ) ‘ { RIGHT
FI;?ODDNRT . | F[;?UDDNRT
| | | 1]
- TOP VIEW o

066 DUMMY ID 065

A =Left Door to Driver Centerline 415 mm

= Left Door to Center Passenger Centerline 878 mm

C = Left Door to Right Passenger Centerline 1345 mm

D = Left Door to Right Door 1756 mm
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FRONT SEAT MEASUREMENT TABLE

Units (mm)
DRIVER (Serial #066) PASSENGER (Serial #065)
WA®° 42.5°
SWA®° 21.2° N/A
SCA° 21.1° N/A
SA° 22.8 22.7
HZ 184 180
HH 456 469
HW 577 574
HR 258 280
NR 378 Angle (NA) 9.8° N/A
CD 552 504
CS 346 N/A
RA 201 N/A
KDL 184 Angle (KDA) 17.7° 179
KDR 188 169 Angle 20.2°
PA° 21.9° 21.8°
TA° 42.9° 46.8°
KK 256 207
ST* 634 Angle 12.6° 636 Angle 18.8°
SK* 677 Angle 86.5° 666 Angle 85.0°
SH* 286 Angle 96.7° 264 Angle 102.0°
SHY 237 243
HS 300 315
HD 145 137
AD 102 113
N/A = Not Applicable
* Angles measured from vertical
4-5




FRONT SEAT MEASUREMENTS

______ 7 i
.,// |
WA} P Fm—== &i E/

// NA® NR & ! AD - Armto Door
HD -  H-Point to Door
HR - Head to Side Header
HS - Headto Side Window
KK - Kneeto Knee
SHY -  Striker to H-Point
(Y-Direction)

CD -  Chestto Dash
CS - Steering Wheel to Chest
HH -  Head to Header
HW - Head to Windshield
HZ - Iead to Roof
KDA -  Knceto Dash Angle
KDL -  left Kneeto Dash
KDR -  RightKnee to Dash
NA - Noseto Rim Angle
NR - NosetoRim
PA - Pclvic Angle
- RA - Rimto Abdomen
SA - Scat Back Angle
SCA - Steering Column Angle
SH - Striker to H-Point
SK - Striker to Knee : : 1\ L4
ST - Striker to Head VEATICAL LONGITUDINAL PLANES —
SWA - Steering Wheel Angle
TA -  Tibial Angle
WA - Windshield Angle
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SEAT BELT POSITIONING DATA
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. PBU [ i )
. ! t 1
_ l PeLL ! A :
; i AN ,
1 \ 1 / ? |
R Y Y ! _ M / : LJ
. . P BELT
MALE BLADE — N7 i B PQATION
: BUCKLE L7 7/~ g -
. ASSEMBLY —] N i
1/8° THICK > A -
ALUMINUM i ! .
PLATE EMERGENCY {
‘ l LOCKING ' -
_JETRACTOR — NN
? .
J B T 7 v
S INBOARD :
| ANCHORAGE ~ ? é N
l * FLOORPAN
‘ FRONT VIEW OF DUMMY
o (illustration)
I o Dimension = mm
S DRIVER | PASSENGER
: I DUMMY DUMMY
PBU -- “Top surface of alum. plate to upper edge 345 317
: l PBL -- Top surface of alum. plate to belt lower edge 270 240




SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

BELT LENGTH DATA:

Length from trim above retractor
reel to "D" ring as measured on
dummy.

Shoulder belt length as measured
on Part 572 Dummy.

Lap belt length as measured
on Part 572 Dummy.

SHOULDER BELT SPOOL-OFF DATA.:

As determined by film analysis

As determined mechanically

BELT STRETCH DATA:

Measured electronically
between shoulder belt load cell
and the "D" ring.

Measured mechanically

RETRACTOR LOCK-UP TIME:

As determined by shoulder
belt spool-off observed
in on-board cameras

NR  Not Recorded

Driver Passenger
680 mm 674 mm
900 mm 927 mm
885 mm 888 mm
25 mm 25 mm at shoulder
50 mm 63 mm at lap
20 mm 34 mm at retractor
70 mm 29 mm at shoulder
NA mm 58 mm atLap
NR _NR
NR NR
N/A N/A

4-8

- - R . N . - kS e o -



CAMERA LOCATIONS

VEH. NHTSA NO.:_MT0100 ; TEST DATE: February 6, 1996 ; TIME: 2:27 p.m.

VEH. YEAR/MAKE/MODEL/BODY STYLE:_ 1996/Chevrolet/Astro Van
CAMERA VIEW CAMERA POSITIONS ANGLE FILM LENS SPEED
POSITION (mm.)* (deg) PLANE () (fps)
NO. TO
x| v |z TARGET
(mm)
1 Real-Time - - - - -
Left Side View
2 Left Front View 640 8770 1630 90° 8235 25 1163
3 Steering Column Top 9330 1830 1560 90° 1295 25 930
4 Steering Column Bottom 9330 | 1830 1030 90° 1295 25 1015
5 Left Driver Close-up 1000 | 8000 1680 90° 7465 50 1020
6 Left Angle 5000 | 6000 2170 50 1190
7 Driver Onboard 13 1026
8 Passenger Onboard 13 1020
9 Right Overall 2340 | 7690 1470 90° 7155 13 952
10 Right Front 840 7830 1520 90° 7295 25 1149
11 Right Passenger Close-up 1230 | 8000 1450 90° 7465 50 1042
12 Right Angle 5000 | 5660 2090 50 926
13 Top View Wide 1830 0 5025 8 1015
14 Top Driver -350 335 2470 13 1020
15 Top Passenger -340 380 2470 13 1030
16 Pit Engine 1060 0 -3250 13 1000
17 Fuel Tank 2620 0 -3230 13 1099
* COORDINATES:

+X = film plane rearward of barrier

+Y = film plane to left 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.



TOP VIEW

SIDE VIEW

CAMERA LOCATIONS (Cont'd)

@ CONCRETE PAD

TOW ROAD

5566 &

@

A P at 1%
> S 4

—
=2

=4O

MONORAIL

N S )

COVERED PHOTO PIT
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VEHICLE TARGET LOCATIONS

Roof Target
Wi

[*Vehicle C/L

482
Roof Target

1905

610 __.
: 610

)
\
V_
\
Y
A
[

1373 T 610 610 2202

610

9



LOAD CELL LOCATIONS ON FIXED BARRIER

30 Load Cells
6 Rows
9 Columns
6 Groupings (5 cells/group)
FRONTAL BARRIER FACE

— 206 = -l ppg I~ '@Load

—~— 360 - ~— 405 —— ~— 560 — Cell

@ @@ {E_Lr
- —280 280~ |~ |30s

650 6p0 — = |
318 é) 5 , $

D
/
0

L/

= o 0l 6
e ol ©
£07 (+) - (®
o olo o

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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R AP e,

Units: (mm)

VEHICLE ACCELEROMETER LOCATION AND DATA SUMMARY

Dimension Length ACCEL. NO. ACCELEROMETER DIRECTION

A 531 1 and 8 Left Rear Seat Crossmember X

532 2 and 9 Right Rear Seat Crossmember X
C 852 3 Top of Engine X
D 1130 4 Bottom of Engine X
E 945 5 Right Side Brake Caliper X
F 717 6 Instrument Panel X
G 1188 7 Left Disc Brake Caliper X
H 2777
J 717

4-13




TEST VEHICLE MEASUREMENTS

STATIC FOOTWELL DEFORMATION

Driver's Side

Units = mm

MEASUREMENT

PRE TEST POST TEST

DIFFERENCE

A

907

743

164

650

649

1

337

347

-10

400

374

26

[es I RO N (@ e~}

2454

2345

109

2007

1941

66

F (cm?®)

9534

8661

873

4-14
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TEST VEHICLE MEASUREMENTS (Cont’d)

STATIC FOOTWELL DEFORMATION

Passenger's Side

i

Units = mm

MEASUREMENT

PRE TEST

POST TEST

DIFFERENCE

843

714

129

564

532

32

180

165

15

336

306

30

m |0 O W

2567

2426

141

2042

2034

F (cm?)

7806

6884

922

4-15
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TEST VEHICLE MEASUREMENTS (Cont'd)

STATIC PASSENGER COMPARTMENT INTRUSION

[

N
Y ’
I
[
CENTERLINE
. |

f M o

o

MEASUREMENTS

FROM C-PILLAR
BELT ANCHDRAGE

Units = mm
MEASUREMENT PRE TEST POST TEST DIFFERENCE
I 400 406 -6
J 770 881 -111
K 2000 2000 0
L 1814 1832 -18
M 2142 2135 7
N 2254 2221 33
0O 2223 2194 29
P | 1987 2006 -19
Q 2083 2078 5
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TEST VEHICLE MEASUREMENTS (Cont'd)

UNDERBODY FLOORBOARD DEFORMATION

DRIVER'S SIDE PASSENGER'S SIDE
s ) r~ ™
A —6& 69—_ F
B C F G
S D B
_/ \_ Y,
MEASUREMENT | PRETEST | POST TEST | DIFFERENCE
A 260 297 37
B 412 346 66
C 616 587 29
D 340 351 -11
E 197 162 35
F 605 554 51
G 406 333 73
H 330 349 -19
4-17




B i
e
TEST VEHICLE MEASUREMENTS (Cont'd) o
1
No. | MEASUREMENT DESCRIPTION: Pre-Test Post-Test | Diff, (mm) I
(mm) (mm) Rs
X1 | Total Length of Test Vehicle at Centerline 4772 4292 480 l
X2 | Rear Surface of Vehicle to Front of Engine 4147 4065 82
X3 | Rear Surface of Vehicle to Firewall 4063 3974 89 I
X4 | Rear Surface to Upr. Leading Edge of Rt. Door 3608 3606 2 |
X5 Rear Surface to Upr. Leading Edge of Left Door 3612 3608 4 l
X6 | Rear Surface to Lwr. Leading Edge of Rt. Door 3588 3583 5
X7 | Rear Surface to Lwr. Leading Edge of Left Door 3586 3578 8 l
X8 | Rear Surface to Upr. Trailing Edge of Rt. Door 2619 2612 5
X9 | Rear Surface to Upr. Trailing Edge of Left Door 2612 2606 6 I
X10 | Rear Surface to Lwr. Trailing Edge of Rt. Door 2617 2610 7 I
X11 | Rear Surface to Lwr. Trailing Edge of Left Door 2607 2580 27
X12 | Rear Surface to Bottom of A-Post on Rt. Side 3452 3443 9 | I
X13 | Rear Surface to Bottom of A-Post on Left Side 3432 3390 42 ;
X14 | Rear Surface to Firewall on Right Side 4003 3989 14 I
X15 | Rear Surface to Firewall on Left Side 4034 4016 18 |
X16 | Rear Surface to Steering Column 3273 3252 21 I
X17 | Center of Steering Column to A-Post 365 383 -18 .
X18 | Center of Steering Column to Headlining 420 434 -14 I
X19 | Rear Surface to Right Side of Front Bumper 4582 4141 441 l
X20 | Rear Surface to Left Side of Front Bumper 4587 4135 452
X21 | Length of Engine Block 520 520 0 ' I
1
© 418 1



TEST VEHICLE MEASUREMENTS (Cont'd)

REAR DATUM REFERENCE

\ T0 EDGE OF DOOR
> ~| (EVEN NUMBER FOR

| > o
LENGTH OF <> %45~ . RIGHT SIDE AND
ENGINE BLOCK X1 Mo 0DO NUMBER FOR

LEFT SIDE)

TO TRAILING EDGE
BEHIND DOOR
(RIGHT/LEFT SIDE)

TO LEADING EDGE

IN FRONT OF DOOR
{RIGHT/LEFT SIDE)

X18,20
(RIGHT/LEFT SIDE)

TO HEADLINER

T

CENTER OF
STEERING

X12,13 REAR DATUM

=
X14.15 /\ REFERENCE AT

CENTER OF REAR
BUMPER

I X16
TO STEERING COLUMN . TO BOTTOM OF
‘A’ POST
(RIGHT/LEFT SIDE)
TO FIREWALL (RIGHT/LEFT SIDE)}
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ACCIDENT INVESTIGATION DIVISION DATA
FOR 35 MPH FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE: 1996/Chevrolet/Astro Van

VEH. NHTSA NO.:_MT0100 __; VIN:_1GNDMI9WITB127519

MODEL YEAR: 1996 ; BUILD DATE: 1/96 : TEST DATE: February 6, 1996

VEH. SIZE CATEGORY:.__MPV___; TEST WEIGHT: 2288.2 kg

VEH. WHEELBASE:2815 mm; FRONT OVERHANG:l’/8_mm;OVERALL WIDTH 1862 mm

ACCELEROMETER DATA:

LOCATION:_As per measurements on pages 4-13
CALIBRATION PROCEDURE:_As per MGA Calibration Procedure
LINEARITY:_ >99.9% ; INTEGRATION ALGORITHM:_Trapezoidal

VEH: IMPACT SPEED:_56.6 kph ; TIME OF SEPARATION: 122 msec
VELOCITY CHANGE: 67.3 kph

COLLISION DEFORMATION CLASSIFICATION (CDC) CODE: F_(Frontal)

CRUSH DEPTH Cl=_452 mm

DIMENSIONS: C2=_ 435 mm 4
C3=_461 mm
Cd=_491 mm —
C5=__ 448 mm
C6=_ 441 mm = AN

_ ‘ N

MIDPOINT OF D = Vehicle Centerline

DAMAGE: (Longitude)

LENGTH OF L= 1654 mm

DAMAGED REGION:
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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-2
A-3
A-4
A-5S
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 Phosition

A-30 - Post-Test Driver Airbag Contact

A-31 - Post-Test Driver Knee Contact View

A-32 - Pre-Test Passenger Dummy Position Right Side View

A-33 - Post-Test Passenger Dummy Position Right Side View

A-34 - Pre-Test Passenger Dummy Position Right Side View
(Door Open)

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

A-36 - Pre-Test Passenger Seat Position View

A-37 - Post-Test Passenger Seat Position View

A-38 - Pre-Test Passenger Dummy Knee Position

A-39 - Post-Test Passenger Dummy Knee Position

A-40 - Post-Test Passenger Airbag Contact

A-41 - Post-Test Passenger Knee Contact View

A-42 - Vehicle Certification and Tire Placard

A-43 - Vehicle Impact

A-44 - Rollover 90°

A-45 - Rollover 180°

A-46 - Rollover 270°

A-47 - 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
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1996 Chevrolet Astro Van
NHTSA NO.: MT0100

VEHICLE DATA FIL. TER CHANNEL CL.ASS
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)

Data Plot

Figure B-1 - Left Rear Seat Crossmember X Acceleration vs. Time

Figure B-2 - Left Rear Seat Crossmember X Velocity vs. Time

Figure B-3 - Left Rear Seat Crossmember X Displacement vs. Time

Figure B-4 - Left Rear Seat Crossmember Redundant X Acceleration vs. Time
Figure B-5 - Left Rear Seat Crossmember Redundant X Velocity vs. Time
Figure B-6 - Left Rear Seat Crossmember Redundant X Displacement vs. Time
Figure B-7 - Right Rear Seat Crossmember X Acceleration vs. Time

7Figure B-8 - Right Rear Seat Crossmember X Velocity vs. Time

Figure B-9 - Right Rear Seat Crossmember X Displacement vs. Time

Figure B-10 - Right Rear Seat Crossmember Redundant X Acceleration vs. Time
Figure B-11 - Right Rear Seat Crossmember Redundant X Velocity vs. Time
Figure B-12 - Right Rear Seat Crossmember Redundant X Displacement vs. Time
Figure B-13 - Top of Engine Block X Acceleration vs. Time

Figure B-14 - Top of Engine Block X Velocity vs. Time

Figure B-15 - Top of Engine Block X Displacement vs. Time

Figure B-16 - Bottom of Engine X Acceleration vs. Time

Figure B-17 - Bottom of Engine X Velocity vs. Time

Figure B-18 - Bottom of Engine X Displacement vs. Time

Figure B-19 - Instrument Panel X Acceleration vs. Time

Figure B-20 - Instrument Panel X Velocity vs. Time

Figure B-21 - Instrument Panel X Displacement vs. Time
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Data Plot

Figure B-22 - Left Brake Caliper X Acceleration vs. Time
Figure B-23 - Left Brake Caliper X Velocity vs. Time

Figure B-24 - Left Brake Caliper X Displacement vs. Time
Figure B-25 - Right Brake Caliper X Acceleration vs. Time
Figure B-26 - Right Brake Caliper X Velocity vs. Time

Figure B-27 - Right Brake Caliper X Displacement vs. Time
Figure B-28 - Upper Left Barrier Force vs. Time

Figure B-29 - Upper Center Barrier Force vs. Time

Figure B-30 - Upper Right Barrier Force vs. Time

Figure B-31 - Lower Left Barrier Force vs. Time

Figure B-32 - Lower Center Barrier Force vs. Time

Figure B-33 - Lower Right Barrier Force vs. Time

Figure B-34 - Sum of Left Barrier Forces vs. Time

Figure B-35 - Sum of Center Barrier Forces vs. Time

Figure B-36 - Sum of Right Barrier Forces Qs. Time

Figure B-37 - Sum of Barrier Forces vs. Time

Figure B-38 - Driver Head X Acceleration vs. Time

Figure B-39 - Driver Head Y Acceleration vs. Time

Figure B-40 - Driver Head Z Acceleration vs. Time

Figure B-41 - Driver Head Resultant Acceleration vs. Time
Figure B-42 - Driver Head X Velocity vs. Time

Figure B-43 - Driver Head Redundant X Acceleration vs. Time
Figure B-44 - Driver Head Redundant Y Acceleration vs. Time
Figure B-45 - Driver Head Redundant Z Acceleration vs. Time
Figure B-46 - Driver Head Redundant Resultant Acceleration vs. Time
Figure B-47 - Driver Head Redundant X Velocity vs. Time
Figure B-48 - Driver Chest X Acceleration vs. Time

Figure B-49 - Driver Chest Y Acceleration vs. Time

Figure B-50 - Driver Chest Z Acceleration vs. Time

Figure B-51 - Driver Chest Resultant Acceleration vs. Time
Figure B-52 - Driver Chest X Velocity vs. Time
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Data Plot

Figure B-53 - Driver Chest Redundant X Acceleration vs. Time
Figure B-54 - Driver Chest Redundant Y Acceleration vs. Time
Figure B-55 - Driver Chest Redundant Z Acceleration vs. Time
Figure B-56 - Driver Chest Redundant Resultant Acceleration vs. Time

Figure B-57 - Driver Chest Redundant X Velocity vs. Time
Figure B-58 - Driver Chest Compression vs. Time

Figure B-59 - Driver Left Femur Force vs. Time

Figure B-60 - Driver Right Femur Force vs. Time

Figure B-61 - Driver Pelvis X Acceleration vs. Time

Figure B-62 - Driver Pelvis Y Acceleration vs. Time

Figure B-63 - Driver Pelvis Z Acceleration vs. Time

Figure B-64 - Driver Pelvis Resultant Acceleration vs. Time
Figure B-65 - Driver Pelvis X Velocity vs. Time

Figure B-66 - Driver Lap Belt Force vs. Time

Figure B-67 - Driver Shoulder Belt Force vs. Time

Figure B-68 - Driver Neck Force X vs. Time

Figure B-69 - Driver Neck Force Y vs. Time

Figure B-70 - Driver Neck Force Z vs. Time

Figure B-71 - Driver Neck Force Resultant vs. Time

Figure B-72 - Driver Neck Moment X vs. Time

Figure B-73 - Driver Neck Moment Y vs. Time

Figure B-74 - Driver Neck Moment Z vs. Time

Figure B-75 - Driver Neck Moment Resultant vs. Time
Figure B-76 - Driver Left Upper Tibia Moment X vs. Time
Figure B-77 - Driver Left Upper Tibia Moment Y vs. Time
Figure B-78 - Driver Left Lower Tibia Force X vs. Time
Figure B-79 - Driver Left Lower Tibia Moment Y vs. Time
Figure B-80 - Driver Left Lower Tibia Force Z vs. Time
Figure B-81 - Driver Right Upper Tibia Moment X vs. Time
Figure B-82 - Driver Right Upper Tibia Moment Y vs. Time
Figure B-83 - Driver Right Lower Tibia Force X vs. Time
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Data Plot

Figure B-84 - Driver Right Lower Tibia Moment Y vs. Time

Figure B-85 - Driver Right Lower Tibia Force Z vs. Time

Figure B-86 - Driver Left Foot Ball Z Acceleration vs. Time

Figure B-87 - Driver Left Foot Heel X Acceleration vs. Time

Figure B-88 - Driver Left Foot Heel Z Acceleration vs. Time

Figure B-89 - Driver Right Foot Ball Z Acceleration vs. Time
Figure B-90 - Driver Right Foot Heel X Acceleration vs. Time
Figure B-91 - Driver Right Foot Heel Z Acceleration vs. Time
Figure B-92 - Passenger Head X Acceleration vs. Time

Figure B-93 - Passenger Head Y Acceleration vs. Time

Figure B-94 - Passenger Head Z Acceleration vs. Time

Figure B-95 - Passenger Head Resultant Acceleration vs. Time
Figure B-96 - Passenger Head X Velocity vs. Time

Figure B-97 - Passenger Head Redundant X Acceleration vs. Time
Figure B-98 - Passenger Head Redundant Y Acceleration vs. Time
Figure B-99 - Passenger Head Redundant Z Acceleration vs. Time
Figure B-100 - Passenger Head Redundant Resultant Accel. vs. Time
Figure B-101 - Passenger Head Redundant X Velocity vs. Time
Figure B-102 - Passenger Chest X Acceleration vs. Time

Figure B-103 - Passenger Chest Y Acceleration vs. Time

Figure B-104 - Passenger Chest Z Acceleration vs. Time

Figure B-105 - Passenger Chest Resultant Acceleration vs. Time
Figure B-106 - Passenger Chest X Velocity vs. Time

Figure B-107 - Passenger Chest Redundant X Acceleration vs. Time
Figure B-108 - Passenger Chest Redundant Y Acceleration vs. Time
Figure B-109 - Passenger Chest Redundant Z Acceleration vs. Time
Figure B-110 - Passenger Chest Redundant Resultant Accel. vs. Time
Figure B-111 - Passenger Chest Redundant X Velocity vs. Time
Figure B-112 - Passenger Chest Compression vs. Time

Figure B-113 - Passenger Left Femur Force vs. Time

Figure B-114 - Passenger Right Femur Force vs. Time

Page No.
B-84
B-85
B-86
B-87
B-88
B-89
B-90
B-91
B-92
B-93
B-94
B-05
B-96
B-97
B-98
B-99
B-100
B-101

B-102

B-103
B-104
B-105
B-106
B-107
B-108
B-109
B-110
B-111
B-112
B-113
B-114




 Data Plot

Figure B-115 - Passenger Pelvis X Acceleration vs. Time

Figure B-116 - Passenger Pelvis Y Acceleration vs. Time

Figure B-117 - Passenger Pelvis Z Acceleration vs. Time

Figure B-118 - Passenger Pelvis Resultant Acceleration vs. Time
Figure B-119 - Passenger Pelvis X Velocity vs. Time

Figure B-120 - Passenger Lap Belt Force vs. Time

Figure B-121 - Passenger Shoulder Belt Force vs. Time

Figure B-122 - Passenger Neck Force X vs. Time

Figure B-123 - Passenger Neck Force Y vs. Time

Figure B-124 - Passenger Neck Force Z vs. Time

Figure B-125 - Passenger Neck Force Resultant vs. Time

Figure B-126 - Passenger Neck Moment X vs. Time

Figure B-127 - Passenger Neck Moment Y vs. Time

Figure B-128 - Passenger Neck Moment Z vs. Time

Figure B-129 - Passenger Neck Moment Resultant vs. Time
Figure B-130 - Passenger Left Upper Tibia Moment X vs. Time
Figure B-131 - Passenger Left Upper Tibia Moment Y vs. Time
Figure B-132 - Passenger Left Lower Tibia Force X vs. Time
Figure B-133 - Passenger Left Lower Tibia Moment Y vs. Time
Figure B-134 - Passenger Left Lower Tibia Force Z vs. Time
Figure B-135 - Passenger Right Upper Tibia Moment X vs. Time
Figure B-136 - Passenger Right Upper Tibia Moment Y vs. Time
Figure B-137 - Passenger Right Lower Tibia Force X vs. Time
Figure B-138 - Passenger Right Lower Tibia Moment Y vs. Time
Figure B-139 - Passenger Right Lower Tibia Force Z vs. Time
Figure B-140 - Passenger Left Foot Ball Z Acceleration vs. Time
Figure B-141 - Passenger Left Foot Heel X Acceleration vs. Time
Figure B-142 - Passenger Left Foot Heel Z Acceleration vs. Time
Figure B-143 - Passenger Right Foot Ball Z Acceleration vs. Time

Figure B-144 - Passenger Right Foot Heel X Acceleration vs. Time
Figure B-145 - Passenger Right Foot Heel Z Acceleration vs. Time

Page No.
B-115
B-116
B-117
B-118
B-119
B-120
B-121
B-122
B-123
B-124
B-125
B-126
B-127
B-128
B-129
B-130
B-131
B-132
B-133
B-134
B-135
B-136
B-137
B-138
B-139
B-140
B-141
B-142
B-143
B-144
B-145



S EHERR (SONO3S) JWIL
5 5 % 5 B ¥ B k = - 38 8 & & ® 8 B8 B B2 " 2 B8
Oml
0p-
<
- P
/ 0¢- s
faa]
01-
\{\l\
fl\l\,/ 0
I~~~
{09) ssefasadlty eV HRCOSB8 T |
NCILVH3T303V X H3IEWIWNSSOHI LVIS "v3H 1437
Jasu €EF 1@ S,9  BIGILO'E =XVHA 23S0 05 38 5.9  ZBBER25-=NIWA
Hd» 9°95 HdW 81 GE :paads 00TOLW NVA 0HLISY 1370HA3HI 39661 LNINOIWOD
8661-90-20 :31v0 1S3l LIVAWI TIVINOHd HdW GE 1S3l




R R Spu02ag WMIL

— — - - - - — - - - o )
© @ S =) & rs @ ~ = 2

4D
€0
20
11
10~
20" -

[=3 o
@ ~ (2] [54]

03--

pd
HdX

0F

oe -

B-2

U3

/ o

< 05
(081) SSRI9UI[TY  OEA'IvIRO9G8 — I
ALIJ0T3A X Y3GW3IWSSOHD Lv3S dv3d 1437

3950 "bi- 12 HdM  PGBIOGG =XVHA® 3350 612 3% KdX  GG00°SH-=NIHA™
HdX 979G HdW 81°GE :paads OOTOLW NVA QHLSY L3IT0HA3HD 9667 :LNINOAWOD

96671-80-20 :3L1vQ 1S3L LIVdWI TWINOYd HdW GE 11S31




- —
w =21

TGV 9BR1-20-20

383 YR

— — oy
~ o o

SPU0J3S LU

— - < =
~ r=

-~ —- - 2= P=3
L w n — w [==]

142

<
(=]

€0

o0
10

W -

e0°-

L/

™~

™~

(08) sse[asaiity

0E0°Iv120968

LIN3W3JVTIdSIa X HIGWIWSSOWHD Lv3S "v3ad 1437

335U e/ 1B KW 900°LIO0F =XVWA~

950 02- @ KA 0 =NIKA

HdX 995 HdW BY GE :paadg

00T0LlW NVA 0OHLSY L3104HA3IHD 9661

:LN3NCdWQ2

9661-90-c0 :31va 1S53l

LOVdWI TTVINOHS HdW GE

1S3l

002

0or

008

008

000% -

WW

B-3



FRIAR  (SONDO3S) Il |
= 8 % % & % B 8 = - 3 B 8 8 & ¥ 8 8 B ° & &

05-

or-

5.9

Oml

01-

\\

N //
‘/l\
(09) SSe{I4a3(V4 26V 4vI20968 —— |

NOILVH3T300V X INVONNG3Y Y3IWINSSOHD 1V3S Hvid L33

J3SU IEL 3@ 5,9 GUSHLO'P =XVHA WS "0S 35,9 /0987 1G-sN]WA
Hd¥ 9°86 HdW 8T°Ge :paads OOTOLW NVA 0OHLISY L3T0HAIHO 966T :LNINOQWOI
9661-80-c0 ‘31v0 1S3l LJIVAWI TVINOY4 HdW GE :1S3l




A LR SpU023S N1
¥, k . L = - . — - ia L . = = 5 = = ° = = ° < o Py
w o« ~ o (X o w n e w @ ~ o o S L=} ~n —- — n
0E-
0c-
— ] 0t~
5
N ‘o=
/ 0f
w
02
/A
0 -

/ o
/J 05

09

{081) SSe[J3Ld  26A'IVIR0968 — |
ALIJ0T3A X LNVONNQ3Y H3IBWIWSS0HD LV3IS HY3IH L4371
N 3358 "Gf- @ HAX  GpG09 9GS =XVRA 295 G2T 30 W GBBISE 6-=NIHA

HdX 9°95 HdW 87 GE :paads O0TOLW NVA 0OHLSY 13T0HAZHI 9667 :ININOJWGD
8661-90-¢0 -3Lva LS3L LIVdWI TIVINOHS HdW GE (1531




TG SpU0Jss  IL |
mmuwanmawrwwwwwwmwwaww
0
002
=
=
00
003 2
[aa)
I
008
/
/
——
S 000
(0B1) SSRJAI[Td  260°Ivi20g6 — |
INJW3IVIdSIA X LNVANNQ3IH H3gWIWSS0oH) 1v3S Hv3Y 14371
350 P @ HH 896 B0 =XVHA 3350 0z- 18 KA 0 sNIH
HdX 9°'9G HdW BT 'GE :paads OOTOLW NVA 0YLISY L3T0YA3HD 9667 :IN3INOJWOD
86671-30~20 :3iva 1531 LIVAWI VINOH4 HdW GE 15831




HRaEig - (SON0J3S) ML

ro”
€0
0’
10
10°-
a0~

— — (=3 > Q =1 <
n - =1 © ~ o o

vi
1

—- — — ~— -
=3 = ~ =g o

op-

5.9

0E-

\-

01-

Vo

(03) sSel2uadlly  Qzv'4vi09s8 |
NOILVE3T303V X Y3IGW3IWSSOHD LV3S HV3H LHIIY

J3sw GEF 12 6,9 199660°2 =XVHA 2350 'g§ @ 5,9 26£98°Gr-=NIRA

HdX 9°968 Hgw 81 GE :paads O0TOLW NVA QWLSY L3ITOHATHD Q66T :LNINOGWOD
9661-90-c0 ‘3LvQ0 1S3l LOVAWI IVINOHd HdW GE :1S31




CRERR ©Spuodds Il

4]
€0’
0
10
10~
20’-

5 8 % % ¥ = B B =2 = B 8 8 8 8
0c-
02~
0i-
/-/
=
0 )
-
/ o1
02 00
m
0€
// or
//(‘ .
. _— 09
{0BF) SSE[9J3114  02A°IVI20950 I
ALIJ03A X HIBWIWSSOHD LV3IS "y3d LH9IY
3358 'BF- 38 HA¥  [9r09°9S =XVHA 350 EFF 18 WaM  YBPEBE”Z-=NIWA
HdX 9°9S HdW 87 Gg :pasds OO0TOLW NVA OWLSY L3T0HA3ZHO 9667 :ININOIWOID
8661-390-20 :3.1vQ 1S3l 1JVAWI TIVINOYHS HdW GE :1S31




L _ E vmw.mﬁ%w- ﬂ%. , A mucoumm INT L A . ,
0
002
=
=
00v
009 o\
/m
008
///
—
—
—~—
~__ \
/
0007
{081) sse[ava[ly  Q20°IVI20960 — |
INIW3IVIHSIA X H39W3WSS0HD 1V3S dv3H LHOIH

2350y e WN GLE'EEO =XVHA JSW (2- 1@ KW O sNIHA

HdX 9°9G HdW 87 Gg :paadg OOTOLW NVA 0OHLSY L370HA3HDO 9667 :IN3INOGWOD

9661-90-20 :31v0 1S31 LIVAWI TIVINOHd HdW GE ‘1531




— — — — - — — - — —
w @ -~ 3 wn rs E Ju r.»

RN (SON0J3S)

F—3 =3
W @

INIL

o
~

b0’
€0

42
10’

[~ P=
o (%)

-

0 -

\(\

/

(09) sse{Jai[ly  99y" 4vi20958

NOILvVd3T300V X LINVONNQ3Y HIGW3IWSSOHD 1v3S Hv3d LHOIH

' 29U JET 1R 5.9 G/L290°2 =XVHA

JaSW g5 18 5.9  EHIBI9k-sNIWA

Hd¥ 9°9S HdW 87 °'GE :paads

O0TOLW NVA COHLSY L13710HA3HD 9667 :LN3NOGWOD

9661-90-c0 :31v0 1S3l

L1JVdWI IWVINOHS HdW GE :1S3L°

0E-

0e-

0F-

5.9

B-10



W3R YO

RN | | Spugass  WIL

—- - o
- o

I
2%
£l
et

- — — .
@w @ ~ o

o
(=~

o
~

42
€0
<0
10
10~
20 -

P=3 =
(2] o

N

N

(08) ssefaJaylly  99A"IvIc0958 I

ALIJ0T3A X LINVONNQ3Y HIBWIWSS0HI LV3IS Hv3d [HATH

395U ‘/f- 1@ HdM  BEBO9°9G =XVMA

J3SU B 32 HdN  €2550°6-=NIWA

HdY 9°98 HdW 87 'GE :paads

00TOLW NVA OHLSY L3T0HA3IHI S66T LN3NOJWOD

8661-90-c0 ‘31vd 1S3l

L1JVdWI IVINOYd HdW GE ‘1S3t

02

€

14

05

09-

HdX

B-11




TRELR SPU0das  JWIL
0
002
.,w
=
\ ooy
a
009 '
M
r/ \
008
/
I~
- \
e 000F -
. (081) ssejauailly  9aQ'IvI20068 — |
INIW3IVIHSIO X LNVANNQIY Y3IBW3IWSSOHD Lv3IS Hvad LHOIY -
WY "2, IR WA £L6°220F wXVMA JaSU 02- 1@ KW O =NIWA
HdX 9°86 HdW 81 'GE :paadsg O0TOLW NVA 0OWLSY LITOHAZHD 9667 IN3INOQWOD
9661-90-20 ‘3Llv0g 1S3l 13VdWI VINOHA HdW GE :1S31




Q-

o TRLERR o (SON0D3S) I | |
*Josw /7 \///
*xoxdde qe q9nd SITM
{09) Sse{aua (14 OV V120068
NOILvH3T320V X 330718 3INISN3 40 4Ol

SWE 10 5,0  32ERAL" =XVHA %98 9E 32 5,9 P6B29°06-=NIKA
HdX 9°'8C HdW 87 'GE :paads 00TOLW NVA 0QWLSY L310HA3HI 86671 :ININOLWOD
8661-90-20 :3ivQ LsS3L LIOVIWI TIVINOHA HdW GE€ :1S31

09-

0p-

0¢-

0

5.9

B-13




RREENS Spu033g WL A _
Z 5 % % 5 & 5 k & - 8 & = ® & & 838 &8 =2 ° & 3
0
02~
0l-
=
.
A o
0 M.._
m
0E
*Desw /7
*Xoxdde 3e qno 3ITM o
X 0
(0g1) Sse[auallts  goa'Ivieogsd — ¢ | O
ALID0OTI3IA X 20719 3INIONT 40 4Ol
2950 9°6- 2 HeY  6LGYI"95 =XVHA 2350 /b 12 HY  60BBOZ'6 ~NIWA
Hd¥ 9°GG6 HdW 8T ‘GE :paadg OOTOLW NVA 0WLSY 1370UA3HD 9667 :IN3NOJIWOD
9667-380-20 :3iva 1S3l LIOVAWI IVINQOHS HdW GE :1S31




RN SpU0Ias  WIL
0
0 -
=
=
ooy -
[Ya)
009 i
M
*oesu L7
‘Xoadde 3e 3no aaTyM 008
]
000"
(091) SSRIN[LS 600 IVIZ0S6E —
IN3W30VTdSIO X 3078 3INION3 40 dOL
950 [y 2 W 201 L06 *XVHA 3350 02- 10 KK 0 *NIHA
HdX 9796 HdW 81 GE :paads 00TOLlW NVA 0H1SY L3T04HAIHI 9667 LNINOIWOD
9661-80-c0 :3L1vQ 1S3l 10VdWI VINOHd HdW GE :1S3L




SR R (SNDJ3S)  IL
Z 5 % 5 ®» = & kK ¥ - 3 & 5 3% &% & 8 8 2 ° =2 &
-
3§ 09-
(@p]
w
ob-
ht
02~ nm
*09sW 67
*xoadde g3e gqna 3IM === 0
®
109) SSE12U3IEI4 GOV’ II2096E " |
NOILvH31303v X 3NIIN3I 40 WOLL09
35U §°E- 12 5,9  EQ/SUB2° =YVAA 3358 "0 16,9  B6LGI"PG-=NIHA
HdX 9°96 HdW 87 'GE :paadg COVOLW NYA 0HLISY 1370HAJHI 96671 :IN3NOJWOD
9661-90-20 :3Lv0 1831 .. LIVAWI TIVINOH4 HdW GE 1531




RRRR - Spuodas Il
5 5 % B B % B k & = 3 38 s ®8 ® 2 8 8B 2 ° 2 =8
N
*Jasul @N
-xoadde qe 3nO BITM \
(081) SSPTIJAIII  GOATIVICOOGS — |
ALIDOTM3A X 3INION3I 40 W01i108

3350 G- 1@ HdX  GB609°95 =XVHA 3358 By 1@ HdY  bP6092'L =NIWA
HdX 9°8S HdW 8T7°'Gg :(paadsg OOTOLW NVA 0QYLISV L3T10HAIHD 96671 :IN3NOJWOOI
9661-80-c0 :31vQg 1S3t 1JVdWI TTVINOH4 HdW GE '1S31

0E--

01-

0i

4

€

oy

Hd)

B-17




SHENR 5puodss NIl
0
002
==
=
ilil4
o0
v 009 .I_.
2]
*08sW 67 \\ 009
*xoxdde 3e 00 BIIM
» \
0001
(085) sselaJaill4  60O°IvI2086E8 — — |
IN3W3IVI4SIO X 3INION3I 30 WOLLOB -
950 "By I8 WA GL2G°2(B *XVAA " J35@ 02- 18 KN O =NIWA
HdX 9°9S5 HdW 87 GE :paads O0TOLW NVA QHLSY 13704HA3HD 96671 :LNINOIWOI
96671-90-20 :3lva LS3l LIVAWI TVINOH4 HdW SE€ 1531




20°-

PRI C(SONO23S) I
Ja\
DN % v
{09} ssefasaa[ld 01V 3v120968
NOI1vd31303v X 13NVd IN3WNY1SNI
J85u '9G 38 5.9 TE0G'BT =XVAA J¥SU gL 159 GG pL-=NIWA
HdX 9°95 HdW 81 GE :paads O0TO1W NVA QHLSY L3T0BA3HD 9667 :LNINOdWOI
8661-90-c20 :3lva 1S3l LOVdWI TIVINOY4d HdW &€ (1S3l

08-

0l

5.9

B-19




LR SpuUd3as NIl
o-
02
ERRRZN 01~
M~ | L~ I\/\/
\/\/\}\/ -
0 )
I
o
0 w_
SN :
vz /) 0
N o
/\( 8
(081} ssepnalty  omIvizesss — 1| ©
ALIJ03A X 13NVd IN3WNHLISNI -
3950 “El- 12 AN 16609°95 *XVHA 2050 111 19 MY 922veE 6-<NINA
HdM 9°96 HdW 81 GE :psadsg OOTOLW NVA 0OYLSV 13710HA3HD 9661 :ININOHWOD
9661-90~-c0 :3Jlva 1S3l LOVAWI IWINOHS4 HdW GE :1S31




THRERNR , mu.coumm . JWIL , )
) -
00
=
=
o
009 —_
q
m
4 008
/
/// 0001
./
— |
//
/../
{08 SSEIaaLy QIO IVIG0E T |
INIW3IOVIASIA X 13NV INIWNHLSNI
2850 '8¢ @MW 635°62F1 wXVHA 2950 02~ 10 HK 0 sNIRA
HdX 9°95 HdW 81 'GE :p8sds OOTOLW NVYA 0d1SY 137T0HA3HD 9667 ININOIW0D
9661-90-20 -31v0d 1S3l 1JVdWI "IWINOHA4 HdW GE 1531




e (SON0DD3S) L

- — - - [N [ - - - - e = P~ F=3

0re-

0ce--

002-

081-

091-

5.9

ori-

f -
|
(1R
100

*oesw Oz x 02
*xoxdde ge qno 2ITM / \
/ T 0

/\ 02

B-22

(09 sseraaaitty zgvavieogs ———— 1| ¥
NOILVYH3323V X "Y3dIVvI 3xvd8 INOH4 1437
35U ‘12 I8 5,9  POOELEL =XVHA® J9SW '2E ® S,9  ECCE'BII-uNINA”
Hd)Y 9°96 HdW 81°GE :paadg OOTOLW NVA 0OHLSY 13T10HAIHI 9661 'IN3INOAWOD -
86671-90-20 :31vQg 1S3l 1OVdWI VINOHBd HdW GE 1S3l




A _ LY SpU03sS I
0e-
02
0=
DS
0 I
o)
0 22_,.
m
€ -
A N
*oasw Q7
*xoxdde qe 3no BITM: //1)\' 05
(08} sseavnity  zenIvieosse ————— ¢ |
ALIJ0I3A X "34IVI 3IHvHE LNOH4 L4371
358 §°0- 10 HAX  ££469°95 =XVHA 350 ‘0p 18 HdY 606120 =NIWA
HdX 9°9S HdW 81°'GE :paadsg O0TOLW NVA 0HISV 1370HATHI 96671 LNINOJWOJ
96671-390-c0 3L1vd 1S3l LIVAWNI TIVINOHS HdW GE 1S3l




<0~

RGN Spuddag JWIL
— - — — — [ - e — - o o b= o Py o o w o < W
w [--] -~ [~2] o o (%) ny e w [~-] -~ o w oa () Land Ld
*2aslt Q7 \
xoxdde 3 3no 8ITM
(08F) SSerdJailis 280" IVI20958

INIWNIIVIASIA X Y34I7IVD 3IMvHE LNOHd 1437

JaSU “0b @ WA 1GOL709L =XVHA Jask 02- 10 WH 0 =NIWA

HdX 9°9S HdW 87 GE :'pasdg 00TO0LW NVA QWLSY L3IN0HAIHI 9661 ININOIWOD

8661-90-c20 :3Jlva LS3L 13VdWI TVINOYd HdW GE ‘1531

002

oor

003 -

008 °

0001

WW

B-24



v gL (SONOD3S) INIL

<
<

v0°
€0
e0”
10
10~
¢o’-

— - - — - — — — - - = =3 =] o
o o = =3 a o @ ~ - > D 1= a

v

0ce--

002-

081-

I
>
B-25

|
|

A A >>>>\>; >\ /f cm
| \/

\Y 0c

o

(09} ssetasayftd  [ev'avios8 — |
NOT1vHIT333V X H3dITVID 3IAvHE LNOWd4 LHIIH
J3SU °GG @ 5.9 €EGIR9F =XVAA 3% 05 25,9  L0IC PES-<NIHA~

HdX 9°9G5 HdW 81 'GE :paadg 00TOLW NVA QHLSY 13710HA3HD 96671 :LN3INOQWOI
9661-90-20 '3ivd 1S3l L1JVdWI TIVINOHd HdW GE 1531




TRERR Spubdes - Il

—

— — — — e — —
-1 @ ~ o [z s w n —

4]
£0
20’
10
10 -
20°-

- o o o o =
w0 (2] ~ o w

0E-
NAN

02-

0F-

Hd

oF

02 -

B-26

13

/ ob
\(//r\lq'\j )
(081} Sse(dJallly  1BA"1V120968 i 4

ALTJ0T3A X H3dIIVI 3XVHE INOHS LHOIY -

J350 2°2 I8 HdM  (2989°9G =XVAA J350 261 I HdX  2£026°92-=NIWA

HdX 9°95 HdW 81 'GE :paads 00TOLW NVA 0WLISY L3T0HASHO 9667 :LIN3NOWOD
9661-90-¢0 ‘3LvQ 1S3l LOVdANI TIVINOHS HdW GE 1531




GGV AhL-90-20
3035 YR

Wi

<o
<=

SpuU02Jas

b0

€0
a0
10’

- - - = = o <
1] — w @ (=2 (5]

ol
13
€r

— - — —
w =3 ~ o

10°-

a0 -

™

AN
N

N4

{083) ssef3Jai[ty  180°1vI20368

INJW32V1dSIG X d3dIv3 3xvde LNOHd LHOIY

3350 05 3B HN 2010148 =XVHA J350 612 @ WH  GPI9EBC-=NIHA

HdX 9°98 HdW 87 'GE :paads 00TOLW NYA QHLSV 13704A3H] 96671 :LN3NOJWOI

9661~90-20 :31vad 1S3t LOVdWI 7VINOYd HdW GE :1S31

00e

V4

008

008

000}

W

B-27




R (SONOJ3S) L
000002-
000083 -
000091 -
0ol =
000021
000001~
> 00
00008- QN
[as}
. u.\\\\ 00008-
\\\\\\\ \\\\\\ 0000~
\ ,./ 00002-
N 0
09) SSRII0A3(1d 204 dl20gEE |
30404 "Y3Idxv8 1437 Hd3ddN -
80 Q'C 1N EOLGLBE sXVHA® 290 ' N GE26658-NINA -
Hd¥ 9°'95 HdW 87 °'GE :paadg OOTOLW NVA 0OHLSY L3T0YHAIHD 966T :ININOCWOD
9661-90-20 :'3Lv0 LS3L LIVdWI TVINOHd HdW SE 1S3l




B GL 360} -90-20

hodatad o , Hmozoummv - 3WIL
) | 000002-
- 7 000081
000098 -
00001 -
000027 -
000001 -
00008~
\\\i// \\\\ 00009-
o /\/ 0000%-
0000¢-
\\ o )
09) SSeEIBILY  £04" 44120968
33404 "d3I4dHv8 "H3LN33 d3ddn

39U EQE 18N 20002} =XVKA 3950 1 1€ N G9h0LF2-+NIHA

HdM 995 HdW 87 GE :paads O00TOLW NVA 0WLSY L3T04HA3HD 9667 :LNINOIWOI

86671-90-c0 :31va 1S3l 13VdWI VINOHY HdW GE :1S31

B-29




w.m«,.wwﬁﬁ””. agzoumemz:_

& 5 % & & ¥ B B8 B = g8 8 2 88 7 %

€0
20
10
10 -
20"~

00000} -

\ 00008~

00009~

0oaoy-

B-30

oococ-

/!

1

(09) sse(dJailly  woJ 33120988 — |

33404 "3Ibdva 1H9IY "H3ddn -

JesuG'E e N 629°6022 =XVWA 350 "0p N PB'ETLGE-=NIWA
HdX 9°9S5 HdW 8T GE :peads 00T0LW NVA 0OHLSY L3IT0HA3HD 9667 LININOAWOI
9661-90-c0 :31v0d 1S3l L3VdWI TIVINOHS HdW GE (1531




LR | (SIN0DS)  IL
t 5 = 5 5 % B k = - B B % ® % 8 8 B 2 ~ 2 8
000005-
\//,\ 00000p-
=
1 00000€-
\’\
A
000002~ m
13TYS ej3eq 000001 -
/\’\ 0
(09) sselaualfty GO 34le0968 —  }
30404 H3I84vd 14371 HIMOT
SUE 1O N G GIERZ =XVHA 2250 "Gl @ N 9°0GLG5G-=NIHA"
HdX¥ 9°9G HdW 81 'GE :paadsg 00T0LA NYA 0OHLSV 13770HA3IHD 9667 LN3NOJWOD
9667-80~-20 -3Lv0 1S3l 1JVdWI TIVINOHS HdW GE :1S3L




CTRENE (S0NO33S) 3WTL o L
000002~
000083 -~
//\ 00008 -
W 00006H- =
. \\\ 00002}~
00000}~
o~
00008~ i
m
00009-
00007~
>4 (> 00002-
0
{09) SSeTIJ3NTS  904°43120068 1
30404 H3Id9dvd H3LN3ID H3IMoT
3350 €~ 10N ERbUGHT wXVHA 2350 '6h 12 N 9"299590-=NINA
HdM 8°9S HdW 81 'GE :paads 00TOLW NVA OHLISY 13104HA3HD 9661 LN3NOJW0I
9667-90-20 :3Lvad LS3l- LIVdWI TYLINOHd HdW SE (1531




RN A (SAN0OD3S) NIl ‘
) 5 & % % 5 ¥ B B & - % B8 8 88 % & 838 8 =2 ° =2 &8 )

00000¢- -

000081 -

00009%-

0000Kt- —

/!\ 0000k~
\\%J() //
/ 000001 -

00008-

B-33

0000F-

|
|

00002-

7

\ ’

A 0
(09) SsefdJaifty 704" 44120968 1}

30504 H3Iddvdg LHIIY H3IMOT

58 §'2 18N Gy LVBE =XVHA 3RSe CIP 18N 68S8I02-=NIWA

HdX 9°'9S8 HdW 87 GE :paads COTOLW NYA 0YLSY L1310HA3HD 96671 :IN3NOIW0D

9661-90-c0 31v0 1S3l LIOVAWI TIVINOYS HdW GE 1531




CH IR (SONODIS)  IIL o
z= 5 - 5 & ¥ B kB & = B 8 & &8 % @ 8 &8 &2 ° 2 &
\l/ 000006G-
00000p-
=
00000E-
<
o
ae]
000002~
3¥DI0F J2Taxeq IFoT
IB3M0T U0 343TYS e3eqg bcooot-
\ —— 0
(09) sserasa3lty  204'N3N20968 — |}
S30H04 "3TIYHYE 14371 40 WNS -
JBSUE BN G6°06092 =XVWA 23SW ‘Gl 1B N 9EBGYG-eNIWA
HdX 898G HdW 81 'GE :p3ads 00TOLAW NVA OHLSV L3T0HA3HD 9667 :ININOAWOD
9661-90-20 :3.1v0 1S3l 1JVdWI TIVINOHd HdW SE 1531




RYIRAD (SONDDIS)  WIL
00000¢-
-
00000¢-
v
@
/m
000001~
\
{09) sse1assiIty  E03°NII20968 — 0
S33H04 H3IHYHvE H3ILIN3D 40 WNS
JasW g~ 1@ N [pe CERS =XVHA 3050 "6y 1@ N E°GEDLLE-=NIHA
Hd¥ 9°8G HdW 871 °'GE :psads OOTOLW NVA 0HLSY 137104A3HI 9667 -LNINOWOI
9661-90~20 :31v0 1S3l L1IVdAWI TVINOHd HdW GE€ 1S3l




LI (SANOJ3S) INIL

= 3 - B4 &

' '
o =]
— o

\ “gooom-
\ / 000082- -
\ / 000092~

/ 00002~

0000ce-
/\\ / 000002~ =
\ ] 000081 -
/ \>/ 000098 -

0ooov] -

\ 000028 -

000001 -

6o°
k0
(2]

20
W

- - - ) - — - — —
=} @© ~ o ] ry [ ~ -

B-36

00008-

0000v-

/
\ / 00002

0

#
’ 00009-
,
/

\

109} Sse[3J4afl4  kOJNII20960 I

00002
S334H04 H3IHHYE LHOId 40 WNS

25U 0°E RN IEG 908G =XVHA" 280 '0p W N G IEZE0E-<NIHA

HdX 9°9G HdW 8T 'GE :paads O0TOLW NVA OHLISY 13704A3HD 9661 :LNINOQWOI
8661-90-20 :31va LS3L - 1JVdWI IVINOGd HdW GE :1S3L




TSR © (SON0DIS)  FMIL | |
. J000025 -
000003 -
000008-
\ 000009-
90103 Ia1axeq 33o]
W ISMOT UO 3ITYS ejeq 000007~
\
— 000002-
0
(09) sse(aJal[14  204'N4120968
S30404 H3IvHvE 40 WNS

290 9°€- 18 N 60'BSOYY =XVHA~ 2050 "0y W N LVIEREi-sNIHA

HdX 9°95 HdW 81 GE :paads O00TOLW NVA OHLSY L3104YAIH3 9667 :ININOAW0OD

8661-90-20 :31v0 LS31 LIVdWI TIVINOHS HdW S :1S31

B-37




e ~ (50N035)

- — - - - - — - 3 °
] = ] = & o = &

[
€

INIL

o
11

4]
€0
20
10
10°-
€0~

= =)
o o

.Y

(000F) Ssefasal[td  2hv" 3Vi20968 I

NOILvH371333v X Qv3H "3AIH0

J3ST e 18 5.9 [G0L6°E} =XVRA

95w "9/ 38 S,9  EROLP I9-=NIWA

HdX 9°95 HdW 87 'GE :psadg

OOTOLIW NVA 0OHLSY 13704A3HD 9661 -LNINOMWO2

- 9661-80-20 :31va 1S3l

10VdWI IVINOHS HdW GE 1S3l

v~

0€-

03--

[

5.9

B-38



W BN (SON0OIS) W1
z 8 = & % & B k& = - B8 B & 3% % & 8 8 2 ° &2 3
|
!
rg_?} I gﬂ | D..}.. A
—‘ — -—(\i—u-nﬂ C.r-\q f\ﬂlﬂl
W
(000}) SSRIIMIY €IV NI |

NOIL1vHd31333v A OV3H d3AIEd

J3sU "96 32 6,9 EPLI0G9 =XVAA

356 "08 3° 5,9 L69LY" L-=NIHA

HdX 9°96 HdW 81°'GE :'paadsg

O0TOLW NVA 0HLSY 1370HA3HD 9667

:ININOdWO2

9661-90-20 :31vd 1S3l

LOVAWT TIVINOHS HdW GE

11831

S.9

| . l I I I I I l 1-, l o I\.ﬂ.\,

B-39




VHERR SUIINED

—- =Y m o r=3 o
3 < =3 tig

i .
/ g,

10
10"~
20"~

— oy — - - N - -
=3 =3 = o = Y < ~ -

¥
E0°
20

5.9

ML kaiata) el

Y
| —1 |
I
P | |

==
o w
B-40

: )

4]

W 9l

(0001) SseTauayTd vV 3v120968 I 85

NOILvH3T300V Z QV3H H3AIHQ

9S8 "19 3® S.9  26bKLE =XVHA U 48 R §,9  9LGEIL L-=NINA
HdX 8995 HdW 87 GE :psadg O00TOLA NVA OHLSY 13T10HAZHO 9667 :ININOGWOD
8661-90-20 :3LvQ 1S3l 1IVdWI TIVINOWd HdW GE 1S3L




R

— — - —
o © ~ o

Sp°

(SINO3S) 1L

— - =3 =
o w @

Py
€0
20’
10
10"~
20°-

e~ o (=3 o
~n ~ o wn

4]
(1%

| ey

0f

0e

5.9

( 0¢

B-41

| :

L

_{_. 09

(0007) sse[dvaills  2I¥Avicos68 — 3

NOTLVHI330V INVLINS3Y av3H Y3AI40 -

J350 '/ I8 5,9 [B(¥2'29 =XVWA ST C0F 18S9 20-3G2GIIb R =NIWA

HdX 995 HdW 81 GE :paads

OOTOLA NYA 0d1SV L1370HAZHD 9667 :ININOJWOI

8661-80-20 :31v0 1S3L

L3VdWI VINCHS HdW GE 1531




ERN R o _ RIHVIINEIY N1
1 1
5 &5 T & & ¥ 5 & = ~ 8 88 ¥ 8 8 © B 8 2 ° 2 8
02
\
| ////
-~
)
0
~
174 Am.
m
or
(og) ssedualy  aIaIvizogey ————— [ |

ALIDJDTI3A X OV3H Y3AIHO -

85U GE 3 WA [PU6'35 =XVAA’ 2350 BI} 10 M 20120°02-=NIHA
HdX 8°9S HdW 81 'GE :p8ads OOTOLW NYA QYLSV 13704A3HD 9661 :LNINOJWOD
96671-90-20 :31v0 1S3L LOVdWI VINOH3 HdW GE :1S31




AR (SANODIS) INIL
:.> 09-
(S/f 05-
\ .
Qp- (op)
%2)
o€-
\ 02~ g
[l
M
0i-
le}.f?a/c\_/?{. P T<z,\ My, <<.> c>._.r<1>x\ DN WA SN 0
&éfé;;\,é\\\,\ Wadd
o
(000F) SSeI3al(1y  ZEY'4¥I20%608 — }
NOI1vd3N323v X LINVONNA3H Ov3aH H3AIHA
RS BIZ 10 S0 22IPBE =XVRA 3350 "GL 12 5,9 BLYSG EG-=NIHA
HdX 9°'8G HdW 87 GE :paadg OOTOLW NVA QHLISY L3710HA3HD 9667 :LN3NOAWOD
9667-30-20 :31vQ 1S3l LOVdAWI TWINOB4 HdW GE 1531




- (SINDOIS) 3L

| _ A _
o L AT AR P P
_S : q ‘ ; Z _ ;E; ¢
‘ 4 ‘c._< V 2 M
i |
\ 9
(0001) sselavaa(ld eV IVI20968 —

NOILVH3N333Y A LNVONNQ3Y Qv3IH H3IAIHAO -

J9sU 68 18 5.9 [6I1GB°B =XVHA" RS Br 32 5.9  £6266°G-=NIWA
HdX 9°96 HdW 87 'GE :paads 00TOLW NVA OHLSY 1370HA3HD 9667 LNINOIWOD
9661-30-20 :3.1vQ 1S3l - 1IVAWI VLINOHd HdW GE 1S3l




W Sy (SONOD3S)  WIL ,

- -
=

A M AT S A

=,
=
pis—
S

B-45

i e

d v
' 4 ] 9
(000}) SSRI2NM13  pEV'IVIR0968 — 1| g

NOILVH3M323v Z LINVAONNG3Y QV3H "3AIHO -

S LG IR 5,0 E2WELE AXVHA 950 68 I8 5,9 82060, °8-=NIHA

HdX 9°95 HdW 81 °'GE :paads O0TOLW NVA OWLSV L3T0HA3IHD 9667 :LNINOIWOD
9661-90-20 :31v0 LS3L LOVAWI TIVINDYd HdW GE (1S3l




OLINRR | (SAN0JS) I

. .
. . . (=)
— — — —— — — (=3 (=1 (=] o o f=4
s = < =3 o = @ b = 2 o = & 2 2 2 = =2 2 <

AT 0

02

5.9

/ .

o7

7
B-46

L<.\ 0%

.{. 0 -

(0001) SSEIJ3I[T4  ZevAvizOsss |
. NOILVH3T303V LNVLIINS3H LNVONNQ3H GV3IH Y3IAIHO

JSU 6L @S9 [GG00'FI =XVRA 350 02- 12 5,9 GIFEE" =NIWA
Hdd 979G HdW 81 GE :paads OOTOLW NVA OWLISV L3705A3HD 9661 :IN3NOAWOD
9661-90-20 :31vQ 1S3l LOVdAWI VINOHA HdW GE :(1S3L

O !




™\

T % % % & = B Kk B - B B % 3 B & 3 B =2 ° =2 &
[ —

(0BF) SSe12433114  2EA'IVI20968 I

ALIDOT3A X LNVONNO3Y QV3H Y3AI®a

J3SU "LE 1@ HdY 66269795 =XVRA

J8sW BIF 3B HAX 8129’ 12-=NIHA

HdX 9°9S HdW 8t ‘GE :paads

OO0TOLW NVA OHLSY 13700A3HD 96B8T :IN3INOJIWOD

86671-90-20 :31va 1S3l

LIVdWI TTVINOHd HdW SE :1S31

0e-

0c

4

09

HdX

B-47




WRERE (SON0D3S) I
AN
8-
Omu
A .
w
0¢-
o0
i
02- m
\ (/ 01~
0
\Jx/(/,/u(,\\,\,z((/)x\
(08%) Sselaueilty  GIV' V20968 — | ol
NOILVE37320V X LS3HD HIAIHG
235w 931 @ 5.9  GpLIBTL wXVHA - J3SW "L @ S5,9  BOEBEI9-=NIMA
Hd) 9°9G HdW 87 'GE :paads OOTOLIW NYA 0OHLSY L3TOWA3HI 9661 :LN3INOAWOD
9667-90-20 :3Lv0 1S3l LOVAWI WINOHA HdW GE :1S3L




WHERAR (SON0J3S) IL
D 0-
ml
3. 92
w
vl
,<> . =
' [as
W\
VA >> /\/\/\ <,\(.\/ Dl A AN 1
WY r?e J 1780 B et ~] o
[~ \
j /< << ¢
\\ y
(081) SSRIO@IILY  OWV MIc0ge8 ———— 1 |
NOILVH332IV A 1S3HI H3IAIHA -
950 ‘66 1P 5,9 98P =XVHA J9SU €9 @ 5.9 €2G6E FI-=NINA
HdX §8°'88 HdW 871 GE :paads 00TOLW NVA QdHLSY L3T0HA3IHI 9667 :1NINODWOI

9661-90-20 :31va 1531 13VdWI VINOHS HdW GE (1531




R

- - - Py — — —
- (-~ ~ 524 w o ta

—
n

(SONODIS) Il

—

- (=1 o o 1=y
=3 o ~ =4

&

b0’

€0
10
10°-
eo-

e0°

i

\»\/>/</\;></\/\)5\\

il

I

{091) sse(ayayfly  [fy" V120968 I

NOILVYH31333V Z 1S3HI "3AIHA

Y 15 I S,9  2BELLSTP =XVHA

J3sW "¢ ¥® 5,9 Ib2Gh El-=NIHA

HdX 9°95 HdW 81 'GE :paads

OOTOLW NVA 04YISV 1370HA3H] 9661 :1IN3INOAWOD

9661-90-20 '3Llva 1531

LOVdWI WINOHS HdW GE 1S3l

ci-

01-

ml

5.9

B-50




IE IE N N PN EE BN O N B T B B EE e

c0'--

NI/

WRERG . (SON0D3S) Il , ,
|
BSENIN AT /

(081) sse(asa3ty  GIV'AVIZ0968

NOILvVH31303V LNVLIINS3Y LS3IHI "3AIHA

J356 °2L 1 5.9 96LE6TIS =XVWA

J3su Gi- 18 5,9 €0-3rCe30°L =NIWA

HdX 9°9S6 HdW 81 'GE :paadg

00TOLW NYA OHLSY L3T08A3H] 9667 :LNINOdWDI

96671-90-20 :31va 1S31

LOVdWI TIVINOHA HdW GE ‘1S31

of

02

0F

or

09

S.9

A
m




2R SPU0235 3N
.
L]
I\.\\
o
0f-
0
>~
-
-
07
02
™
s
m
o€
o
( o
A (087) SSeI3JaIItd  GIA'IVI08E8 — | 0
ALIJ0N3A X 1S3HD Y3AIHa
J3SW 2 1@ HdX  B88rI9°9G sXVYRA J3SE 601 IR Hd¥  BEGYE 22-=NIWA
HdX 9°96 HdW 8T GE :psadg O0TOLW NVA 0HL1SV L3704A3HD 9667 :ININOLWOD
8661~80-20 :31vQ0 1S3l 13VdWI TIYLINOH4 HdW GE :1S31




SHLERR (SON0D3S) INIL
8-
: 05
A .
3e)
0c-
on
ey
02- M
7 / 0i-
Vae: BN 0
, {o8F) Sse[0a3fly  CEv'avI20968 T | o
NOILVH31320V X LNVANNG3Y LS3IHD Y3AIHA
25w (9F 1R S.9  E266KG°L =XVHA WU IL IR S,9  PGOVG BS-=NIKA
HdX 998 HdW 87 GE :paads O0TOLW NVA 0OHLSY 1370HAIHD 9661 :ININOIWOID
9661-80-20 :3iva 1S3l 13VdWI TIVINOHd HdW GE 1531

.



-

20 -

BRI (SONOJ3S) Il
@ 5 5 5 5 ¥ 5 s 2 - 3 38 % &% B 32 B 8 =2 ° &
I
S \
—ad it | ETIENA N
v
|| R
U (I YW
/
(07) SSel3Ja[ly  QE¥" 3vI20968 1

NOILVH3T330v A LNVONNQ3Y LS3IHD HIAIHA

Jasu 66 10 S.9  £26908°P =XVAA

Jase ey g9

19PBIL"L-=NInA

HdX 9°9S HdW 81 GE :paads

OOTOLW NVA 041SY 13704A3HD 9661

-IN3NOdWO02

9661-80-20 :31vQg 1S3l

LIVAWI VINOYd HdW Gg

1531

5.9

B-54




SRR

(SONOJ3S) Il

- - < o o
~ [=2] (%)

— — —— — o — — — =3 <
w (=~} ~ o w; o w ~n Laad w @

0’

£0°

20°

10

-

0" -

) \,>>> N >

AY AL >> ,/>>
A W i pa Al
>>>>>>> > : >>\;>3 )
W I c
c 1']
(081} Sse[aJal[l4  LEV'IVI20968 I
NOILVH3N323V Z INVAONNO3H LS3HD "3AIHA
s "1G R G5 JGEQSLTF aXVHA J35W "E8 18 5,9  PEBEE El-=NIWA
HdX 9°9G HdW 8T GE :pasds 00TO0LW NVA QYLSY L3J10HA3IHD 96671 LNINOJWO3
8661-90-20 :3LvQ 1S3l L1OVdWI TVINOH4 HdW Gt ‘1531

vi-

cl-

0F-

5.9

B-55




RN (SONOD3S) WMIL
= & 5 & 5 ¥ 5 k& B -~ 8 8 5 B8 8 ¥ 3B &8 = ° = &
.\l\»\. SATAUY Vv Ly [
B o
.2
@ s
o
vy
s
m
or
0%
09
(0BF) SSRI431[LY  GEV'AVI20068 —— |
NOILvY31303v INVLINS3Y INVONNG3IY 1S3HD H3AIHA
U I, IRS,9 ELEB DI =AVHA 3958 £'C- 06,9 20-359000°G =NIHA
HdX 9°89G8 HdW 87 °'GE :paadg O0TOLW NVA OWLSY 1370HA3HD 9667 :LNINOAWOD
9661-90-20 :31lva 1S3l LIVAWI TIVINOHd HdW GE :1S3]

, S > . l l l l I.. I



TR SpU0JAS  FWIL |
P —— 0z-
\\\
\\I\\.\l\l\l
08~ .
0
-~
e
T
[
Q-
7
o
/m
0F
o
.
. - 09
(081) sserdJaifly  GEA'IvIZ0968 I
ALIJ0T3IA X INVANNQ3Y 1S3HD 43AIda
3380 "1~ 1@ Hd¥  BEO09 95 =XVHA 9950 60F I8 HJA  PBECE"02-=NIWA
HdA 89°9S HdW 87 GE .paadg O0TOLW NVA 0OHLSY L30HAIHD 9661 :ININOJIWOI
9661-90-20 :31va 1S3l LIVAWI TIVINOHS HdW GE 1S3l




] SONDJ3S NI

10
10°-
20 -

- - - - - - —- - s
=] © ~ @ a r w X -

v
€0
20

< = o p=3 R~
{T=] @ ~ o m

\l/(\\l

[V

W

0e--

B-58

—
| \

(09) sserdJailly  8g0° 40720960 |

NOISS3HdW0D LS3IHD H3AIHQ

3350 ‘ZF @ AN PSTREGH" =XVMA - Jasu ‘g8 3@ WK {GEG)"LE-=NIWA -
HdX 9°'9S HdW 81 'GE :paads 00TOLW NYA 0d1SV L370HA3HI 39667 :IN3INOdWOD
9661-90-c0 :3lvg 1S3l LOVAWI IVINOHS HdW SE 1531




SRR ~(SONOD3S) Il _ |
N s &8 = & & ¥ 5 % & -~ B8 8 & &% % & B8 B = ° & &
\<> 2 0008- -
/ 0005~
=
\ 000¢-
000E-~ I~
W
M
I 0002- ;
\\k&) 000}-
—~ L=, oo \1\.\5\ >c\/\.\//\.\r.<<lk.1¢< ha's Ao o
(009) SSRIUBAILY 1" 4312068
33404 "HNW33 L4377 H3AIHA
WU B W N LG 0L =XVHA 2B (G N ESLE0I-=NINA
HdX 9°98 HdW 81 GE :paads O0FTOLW NYA QHLSV L3T0UA3IHO 9667 ININOAWOD
9661-90-¢0 31vQg 1531 LIVdIWI TIVINOHSd HdW GE 1S3)




RNy (SONOD3S) Il

— — — - - - . — = o
) =) ~ =3 o ™ ] N .l - 3 8 I. &

50" -
1)
£0°
20
10
-
a0~

0006-

\ 0008-

000£-

0003- =

0005-

000y~

B-60

000€E-

\ 000¢-
\a\

MAAR N A ARSI T e 0
(009) Sselavailtd 8444120968 f

30H04 YNW34 LH9IH H3AIHQ

Ja5@ bp 1B N bG20°IP2 =XVWA J35U 29 @ N 1GL°92L8-aNIWA
HdX 9°9S HdW B1'GE :paads OOTOLW NVA 0YLSV L13I04ATHI 9667 ININOQWOI
9667-90-20 3LvQ LS3L- LIVdWI TIVINOHS HdW GE :1S3L




2175} 9%61-90-20

(SONOD3S)  IL

Weesy Y94 )
Al
v
>.?\§>>. /\S ha\ A A AN A A 1 >>>
N IV W e e i e Lo
{0001} SSR{IJAILS  09Y" I¥IC0968 !
NOILVH3N303V X SIAT3d H3AIHA
J8S0 187 30 5.9 [GPE'Q =XVKA J3SU 29 12 5,9  690/9°GL-=NINA
HdX 9°96 HdW 87 GE :paads 00TOLW NVA OWHLSV L3ITT04AIHD 9667 :LNINOGWOD
9661-90-20 :31vQ 1531 13VdWI IVINOHL HdW GE (1531

0e--

07~

of

5.9

B-61




RN (SONDD3S) Il
= 5 5 5 % & B k & -~ 8 3 8 % &% ® 8 & = ° = &
0L~
09-
05~ oJ
w)

ov-

0¢-
[
e
m

02-

£3f 0i-

MM 7\/22 A\ pn At DA AR o AL oA AAdA A
WY A W :jc,aé < <>;<<<<<<<. 1 § LA AT " aY 0
ot
(0007} SSeldayIty oV vi20968 —  f
NOILVH31322vV A SIA3d 4Y3AIHA
2950 °26 1@ $,9  9IGIBE'E =XVHA 29S8 ‘6F 125,9  EEI0S Gh-=NIWA
HdX 9°'98 HdW BT GE :.paads O0TOLW NVA QHLSY 1370HA3HD 96671 :ININOLWOI
9661-90-20 :3.v0 1S31 1IVedWI TIVINOHd HdW SE [1S3L




R | (SONDJIS)  TWIL
mmummnnnurwwwwwmwmmomw

0L-

09-°

05--

5.9

VA

3
B-63

02-
FAAY
i A A A \/»\,\/ >> / <}>\}>4>3> A n>> 3<> A \})\(\, 0
TR A A ek ai ATy

0

(000F) SSerdJai[ly  29v'Jv120968 I

NOIL1vd31333v Z SIA3d 43ATdd

J8SW 9ET 12 5.9 9/86/6°G =XVMA 2350 "G 1P S.9  BOPGY°OE-=NIHA

HdX¥ 9°95 HdW 81 "GE :paads COTOLW NYA 0HLSY 13T0HA3HI 9667 :(IN3NOJIWOD

9661-90-¢0 ‘3tv0 LS3lL LIYIWI WINOHS HdW GE 1531




BRI RS (SAN0J3S) JWI)
0
5%@?3<fﬂf><iﬁ&)ﬁ{éﬁ)lﬁér)\{))\fﬁ&%/>2/§s \<¢(§&(J<ﬂk 1<<$€%%é
{/ .
.; 02 .
<
w
A .
( 0c
! o,
d 3
[aa]
05
( 09
ﬁ 0L
(0001) SSe{aJay[ld  (QV AVIC0968 - 4
NOI1vd3T322v INVLITINS3H SIA3d H3AIWG
1685% " LL =XViA 05w 26 W 5,9 GaIgI2” sNIWA
-LN3NOJW0D

NS0 ‘23 1© 5.9

O0TOlW NVA 0HLISY L3T0HA3HI 9667

:pasads
LIVAWI TIVINOYd HIW GE '1S31

Hd»® 9°95 HdW 81 'GE
9661-90-20 :31v0 1S3!1




1 [ . : -

PR Spu0dss 1L
= — 0
L]
L] /
o
o
=~
)
o
14
)
U3 6
Mm
oy
06
. ——— 09
{0gF) SselaJailty  09A"Ivi20968 4
ALIJ0T3A X SIAT3d H3AIHQ
Jasw ‘Qf I8 Hd¥  92BEL°GG sXVHA 858 FIT 1 HdX  2G299° Fi-=NIWA
HdX 9'98 HdW 87 'GE :poads O0TOLW NVA 0HLISV 13770HA3HI 96671 :1N3INOdWOI
9667-90-c0 ‘31iv0 1S3l 1JVdWI IVINQBd HdW GE 1531




SRR (SIN0JIS) Il
5 5 5 5 B ¥ 8 5 = - 8 B &8 & ® 2 8 B = ° 2 =&
/ \\ T 0
0007
=
0002
0
9
m
000
/\ 000y -
{09) sserasal¥y 894 Jdf20868 — )
30404 1138 dv1 Y3AIdad
J3SW "G W N ZEGOrIb =XVHA JBSW B2 3@ N pOSIBER-=NIRA
HdX 9°9S HdW 8f°'GE :paads O00TOLW NVA OHLSY L3T10HA3IHD 9661 :LNINODWOD
8661-80-20 :3Jlv0 1S31 13VdWI TVINOHd HdW S 1531




= - . s S

SRR (SONDJ3S) INIL
L
/ \ &
(09} ssefasalrly (94" 44120968
30404 17138 d4307N0CHS Y3AId0
36V 'GL 1@ N PB9°29G9 wXVHA 2350 002 @ N 19E00° 1L-=NInA

HdX¥ 9°95 HdW 81 GE :paads 00TOLW NVA OHLSY 1370HAJHD 9667 ‘LNINOJWOD

8661-90-20 :3JLlva 1S3L 1IVdWI TIVINOH4 HdW GE :1S31

000F -

0002 -

00CE

000y

0005

0009

B-67




TV5)_SeRl-a0-0

X 30404 XIO3N H"IAIHO

935U "98 B N EPEE’GYI sXVWA

U "Gy 1B N BOZb 00F-=NIHA

HdX 8°9S HdW 81 GE :paads

OO0TOLW NVA 0HISV 13T0HA3HI 9667 LNINOJWOD

9661~90-c0 3Lvd LS3L

LOVdWI IVINOHS HdW GE :1S3L

WResad Y- AmDZOummv I
m 5 5 & T ¥ B B B = B B8 2 8 ®8 ® B 8 =2 ° =2 8
000€-
0002-
0001 -
Adna o Ao Andords, JaaSy Loa_lm - A A
A AL AT N e o™ il D = \\\r\. Dikaslie AR A id s 0
\3,\22.\{ ™
ool
(000F) SSBIJ3I[YS  Grd 44120368 — |

B-68



RER (SON0DIS) L
2 & T % & ¥ T kB B -~ B 8 8 8 &% & 2 8 =2 ° = 8
000E-
0002~
=
000}~
(o))
it
N S A A FWATY PO Al m
- AW vl v vl i g B o VA aeMy f\z)g;\éé{{if :51(72 \aa AaR ] A a .0
0001
[000) SSTIJAILT4  Opd 34120058 —  §
A 30H04 MI3N H3AIHQ -
335U '48 1B N PE9EIGE =XVAA J3S0 "2r 1€ N 10E6Y bB-=NIWA
HdX¥ 9°9G HdW BT 'GE :p3adg OO0TOLW NVA OHLSY 1370HA3HD 9661 :LNINOJWOD
86671-90-20 '31v0 LS3lL LOVAWI TVINOHd HdW GE 1531




W S (SONQDJ3S) IL

10
10°-
co-

E & % & & ¥ B B = = B8 B 2 8 8 = 8 =8
000€-
0002-
=
0001~
=)
<
ANA A A o ..\L>r>>\\_?.LL . L A L Ak A b m
T R S A A 7N o T o
L J: _ _?i oot
(000F) SSe[dJa3(14  fbd° 43120868 — |
Z 32404 33N "3AIHa
JVSE €9 1@ N £e82(9) =XVMA J358 "{2 18N 10°9/1-=NIWA
HdY 9°95 HdW 8T Gg :(paads OOTOLW NVA 0HLISV L3T0YA3HI 9667 :LN3INOJWOD
9661-90-20 :31va 1S3l LOVdWI TIVINOHd HdW GE 1S3l




IE I Il N EE I BN B B B BT BN T O .

N | (SONOD3S)  3WIL
. | _ o
O A { %ggz,z« T T )
_.r \ w
xf)%ﬂ \ 009
l \ o8 =
S “ 000%
| ; ; o0z
>J., __S_ 00kt
{ 0098
! 008+
0002
0022
00v2
002

0082

63" A4120968

(000F) sse[aJal(14

B6B"9LLE =XVHA

INVITINS3Y 324504 MISN H3IAIHA -

BSU 66~ 1B N BYEBEI P =NIWA

:LN3INOdWO03

25U g9 e N

00TOLW NVA 04YLSY 1370HAIHD 9661

L13VdWI VINOHd HdW GE :1S3L

HdX 995 HdW 81 GE :paadg

9661-80-¢0 :31va 1S3l

B-71




VLR . (SONOJ3S)  3mWIL

8 8 S 5 & ¥ 5 8 B % B B ¥ 8 % 2 B 8 =2 ° =2 8
02-
\\\.J\,\/\/\/\(, L ,\I\s).(/\)\/\().r/)(/ .\l\\.)\(r»g\e\v\ /.ff\.(( <<><<>7.< 9 Ao A 0
Mo
v
=
=
0
N
: o
or A
03
08
(009) SSe(29@M13 i Wi203E8 |
X IN3WOW XJ3N g3AIdHa -
98 90) 12 WY GG6C90'6 ~XVUA 2U VG 3 N 06Y8"GI-sNIHA
HdX 9°9G HdW 81 'GE :paads OOTOLW NVA OYLSY 1370HA3HD 9667 :IN3NOQWOD
9661-90-20 JLvQd LS3L LIVdWI TVINOHS HdW GE ‘1531




WL SR (SONDJ3S)  IWIL
. & 5 = 5 &5 ¥ & k = - 3 B 8 ® B ¥ 3 & =2 ° & &
?\. 02-
M \)\/A\f \:\J\ /\/> 5)\2,\’>>. Mo M A >>>>.>a AAA .
AR Ty 0

AVERT e<<.4

=
hN

; 0 -

™
~
J v e
03
08
{009) SSedJaA[Td  GPWAMI20868 T f
A INIWOW 23N HIATHA
J3sd 'p9 I8 WN  bbBB2ES =XVHA 2950 90 3@ WN  G20kL"02-=NINA
HdY 9°9S HdW 8T 'GE :paads 00TOLW NVA OHLSY LI0HAIHD 9661 :LNINOWOD

89667-90-20 :3iv0 1S31L LOVdAWI TIVINOYd HdW GE :1S31°




VREEAR (SINOD3S) 1L |
Z 5 5 5 B % z k & - 3 B 8 & 5 ¥ 8 & = ° & &
ONI
?\A L<> <.> <f>>> s\i/>> z<><< PPt ~ ..V A 0
=
=
@
<«
o
ob faa]
09
08
(009) SSRIMty  OGH'ami20%E — |
Z IN3WOW MI3N H3AIHA
UL WY (v9028° =XV %SUGLE 12 W 680720 -oNIMA
HdX 9795 HdW 81°GE :paads 00TOLW NVA OHLSY L3T0HAIHD 9667 :LN3INOCWOD
9661~80-20 :3Lv0 1S3t LJVdWI TIVINOHS HdW GE :1531




"SRR - (SONOD3S)  WIL
P
))JZH,} >\/\,<<!>\7\/\((,> (,\>}>>, \,} )é A

WN

0E -

] ’

B-75

09

0

08

06

{009) sse[Jai[ld  BrRANIZOSE — |
INVLTINS3H LIN3WOW XI3N Y3AIHQ -

J3SU P9 3 AN ET96FRG =XYNA J5W 8°6- I WN  20-36G/126°6 =NINA

Hd¥ 9795 HdW 81 °'GE :paads OOTOLW NYA OHLSY L3TTOHAIHO 9667 :LN3INOJWOD

9661-90-20 :31va 1531 LIOVAWI TIWINOHS HdW GE (1531




20°-

TR Y (SONDJ3S) NI L
T
e (A
b Lt | LI

¥ D

(008) SSeT2Ja3[1d  GLN"4WI20968 |

X IN3WOW vIBILl "3ddn L4371 H3IAILA

35U 29 18 WN

1085595 =XVAA " J3SW gy IO NN GByVLGE-=NIHA -

HdX¥ 9°'95 HdW 87 'GE :paads

O00TOLW NVA 0dlSY L3T0HA3HD 966F :LN3INOWOD

9661-90-20 :3Lv0 1S3l

LOVAWI TYINOHS HdW GE 1531

op-

0¢

o

WN

B-76




e R e - . g

GLUGH aRE1-90-20

(SONOJ3S)

— — — — -
B w n -

ko
€0°
<0’
0
b0~
e’ -

P~1 P=3
w @

r—— ]
A——

—

A/

el
A .\l\/\l‘

M M

A INJWOW VIGIL H3ddN 1437 HIAIHA

J3SW BLE 3 WN QIGIE KR =XVl

HdX¥ 9795 HdW BT "GE :psads

OCTOLWN NVA 0HLSY L3704A3HD 9667 :LNINOIWO2D

9661-90-c20 :31va 1S3l

L1IVdWI TIVINOHS HdW GE 1S3l

081~

09t-

ovi-

0ci-

001-

08-

08-

0e-

0e

WN

B-77




SLER © o (SONOD3S)  mIL
002-
v(\kf\e\wa$;$c;e>skr><\#>>s,<‘»§ss
A Wit Vs U PR Y
_ i \,\/\, W A 0
;7&«;%&55¢>{5 \/g\ 002
; =
00r
009 -
00
o
m
008
0001
002}
(009) SSRI2BI{TS  bBY JJT20068 — oot
X 334904 vIGIL H3IM0T L4371 Y3AIWa
sl gy BN GO6'GRES =XVHA J3S0 621 18N 1E90°IBI-=NINA
HdX 9795 HdW 87 GE :paadg OOTOLW NYA O4dLSY L3T0HAIHD 9667 :ININOIWOD
9667-90-20 3iva 1831 LOVAWI VLINOHA HdW SE 1531




RO (SONOJ3S) WL
5 5 & o0& B Ok B o2 L - b 5 B 2 B b B 5 = e 4
~J wn Y () ny — Y=} oo -~ o w o [¥S) n - — no
. u.‘.w P 3 u . - . -
I ERE ‘, \>, 00§~
, \ 0

| .
|

/ o
09

08

B-79

oot

14

(43

< 091 -

081

(009) SSe[dJa3t4  GOW ANIZ0068 — |
A LN3WOW VIGIL Y3MO7T L1437 d3AIHA -
35U "G5 @ BN Z01L°0BF =XVHA 3350 Tp RN G398 L0F-=NINA

HdX 8°95 HdW 81 'GE :paads O0TOLW NVA OHISY L3T04A3HO 9667 :LNINOJW0OI
9661-90-c0 :31v0 LS31 LIVAWI TVINOH4 HdW GE 1S3l




SRR (SONDJ3S) WMIL
T R YW A PTY
i <(<<€~<Cw <<.<< <<=C Q
00 —
y 0002 &
m
*oasu g *xoadde 000E
J93je pITeAur ejeq
(008) SSR[IMAIITS 993" 44120968 — |
Z 30404 VIGIL1 H3IM0T 1437 Y3AIdA
S Ly N ENELB0E wXVHA' UGG N T05EG2H-=NIHA
HdX 9'9S HdW B7°'GE 'paads 00TOLW NVA 0HLSY L3700A3HD 9667 :LNINOAWOD
9667-90-20 :3.1v0 1S3l 13VdWI TVLINOHS HdW GE :[1S3L -




WN

B-81

SRR (SON0J3S)  3WIL
08-"
09--
0b--
| //
ANE o
02
| .
08
08
/ oot
( ({4
—moe SSe[AYLS bW JWE20960 o
X IN3WOW VISIL H3ddN IH9TH W3IAIED |
WU IS I8 WN GBBL XTI =XVHA J3SY "9y @ AN 165G FB-=NIHA
HdY 9°95 HdJW 81 'GE :paads O0FOLW NYA OHLSY L30HA3HD 9661 :LNINOJWOD
9661-90-20 :3LVQ 1S3L LOVAWI VINOHS HdW SE 1531




YA (SONQD3S) NIl

b0
10
10 -
20~

€0
e

- P= 8 o =3 P=3
3 S <3 o

I -
)
il

081~

— — — - - - - -
w @ ~ o [} o w "N -

AN

|
/ ori-
L
>\< 005~

08-

B-82

0p-
\</\,\ /).\/ 02
\\,\ 0
N ] e i .
(009) SSeTIJBIVY  GW dWIRM96E — | %
A IN3WOW vIEIL H3ddN LH9IH Y3AIHA
J3SW 9EF 10 KN [62BB°6F =XVNA - @S0 CIG IR NN B216°Che-=NIWA
HdX 8°35 HdW 87 GE :paads OOTOLW NVA 0YlSY 1370HA3HI 9667 :LN3INOGWOD
9661-90-c0 :31vQg 1S3l LOVdWI IVINOHd HdW GE 1531




GV G 9Rl-a0-20

(SN0D3S)  FWTL

\Easa YR
%.}}&; 3.?.3% W . N N
I /\\1ﬂ<ﬁ><\< A
", o
CAJJ
A
i) |
Al
(009) SSe(auay[ty /4743120868 —
X 30HOJ VIBIL HIMOT LHOIY HIAILQ
J3SU 6k 1B N FRO°BCHE =XVHA JSW bkl 3B N LEF ig-=NINA
HdY 8°9G HdW 8] GE :paads 00TOLW NVA OHLSV 1310YA3HD 9661 :LN3INOGWOD
9667-90-20 :3LvQ 1S3L LOVAWI TIVINOHS HdW GE :1S31

002-

00 -

oor

aos -

008

000}

ooek

00wt

009§

008t

0002

B-83




S RERNE (SONOD3S) I
5 5 &% % 5 : B B B - B8 8 8 8 8 ¥ B & = ° = =
IR N P SV o g it .r\n/\/\,\ql\r}((\/\/
\Y |
{008) SSE[3JBI[LY LW dWFR0968 |

A INJWOW VvIGI.l d43MO07T LH9IYH H3IAIHG

dSU GF I8 WN (662" Leh =XVRA - J3SU CF 3B WN  E/BEB BG-=NIWA -

HdX 9°9G HdW 87 'GE :paadg O0TOLW NVA 0H1SY L3704A3HD 9667 :ININOIWOD

9667T-90-20 :31vQg 1S31 1OVdWI IVLINOHd HdW GE :1S31

09-

0p-

0c-

0e

o

03

08 -

oof

02

AN

B-84



SR O (SONOD3S) Il R
M \,.(()\,\\(\/..,;.)\,....i\/\l\r\z\/\>.<>,\..r.> <$..r\f\/\ 7 o T 0
///., S
- . J.)n)\/lf\,\/.\/\/\/ ~
/\5/». 0002
=
ooor
v
e
aa}
0009
0008
(009) Sselsan[ld  B/3 44020968 — w000k
Z 32404 VIGIL Y3MOT LH9Id "3AIHQ
RSw "6y @ N 91°2I6 =XVHA 9358 PET I8 NGBV 182-=NIWA
HdX 9798 HdW 81 °'GE :paads 00TOLW NVA OHLSV 13704A3HD 9661 LN3NOQW0OD
96671-90-20 :3J1va 1S3L 1IVAWI TIVINOHH HdW GE 1S31




: RIBNR

— - - —
w @ ~ 4

(Spu0das) Il

oS = - 8 & S & 3

St
43
€l

b0
2]
e0°
10
107~
20" -

095~

| :

; 001~
[ ~
\

\< > 09-

Op-

5.9

o

03

B-86

08

008

114

o1

093

08}

002
(081) Ssel3Jdaylty OV VI0963 — | 022

NOILvY3T303v Z 11ve 1004 L1d37 Y3AIwa

J3SU "66 R 5.9 PLCETEOZ =XVHA 9350 Ep R G,9  GGSE'ERE-=NINA

HdX 9°'95 HdW 81 'GE :paadg’ (00TOLlW) NVA 0H1SY L3T0HA3HD 9667 :ININOGWOD
9667-90-c0 :31v0 1S3l 13VdWI VINOHS HdW GE :1S3L




R N B S R B B O N BN R D B T B BE = e

Wy (SPU02as) INTL
M
B S VAN A J/zs
/\/\/\/\ >\/\.\</,> /\/z\! _ o
| . -
| ] % o
f w
t~
I o
<< 09 ;M
<>[ i 0
<< 001
(081) SSR[3)14 GOV V20960 ~— 1 | gz
NOILVYH3N32JY X N33H 1004 1437 Y3AIHA
3950 °69 15,9 BOZ6'GIT =XVHA 2950 ‘9 25,9  GHPE2-=NIKA
HdX 9°'9G HdW 81 GE :paads (00TOLW) NVA 0OHLSY L3T0HAIHD 9661 :ININOJWOD
96671-90-20 ‘31v0d 1531 LOVdWI TIVINOHA HdW GE [1S31




P RBER (SPU02as) Il
5 5 % 5 5 ¥ & k : - B B = & % 2 8 & 2 ° & &
08-°
P
op-"
<2
(@]
ON!
PN VNI § LN A AW < >\¢)\/\/\/r\ \\/\\ >/\<< ><>< = - 0
NAA < o0
o
a0
U (4
or
09
(08F) Sse1dudy(ly 9OV 4v120960 — | 08
NOILvH3T303v Z 133H L1004 1437 H3AILQ
WS "G5 W 5,0 JEBSELL =XVHA 0358 '6¢ 38 S,9 PEIEQ BL-sNIWA
HdX 895 HdW 8T 'GE :paads {O0TOLW) NVA OHLISV 1370HA3HI 966T :LN3NOJWOID
96671-90-20 :3lva 1S3l 1IVAWI TIVINOHS HdW GE 1531




CEAR © (spuodss)  T| | o
5 = % & & = 5 k B “ 3 8 8 % % ¥ 3 &8 =2 ° & 3 \
: : 0%2--
% ore--
, h 02~
IRy ‘L - § QONC
‘ _ 081-
; 091-
lep
_ [
>— 0ei-
: I e o01-
08- o
oF
\ 00- 2
) \ or-
\ 0e-
I NN AN \}5 \/\ //\?(l\ 0
0
o
02
®
oy ssetmiy for gnaigs) ————— 1|
NOILvd31330v Z 1Iv8 1004 LH9IH H3AIHA
356 09 I8 S0 pO/GT9B =XVHA 350 Er 1B 5,9 G (G2-*NIHA
HdX 9795 HdW BT "GE :psads (O0TOLW) NVA OYLSY L3TOHA3HD 9667 -IN3INOdWO02
8667-90-20 :31va 1S3l LOVdWI IVINOHS HdW GE :1S3L




RO (Spuoaas) I
09%-
3 ob1-
0ct-
00F- 9
w
08-
" &
M
/\ or-
// 02-
o l\/\l\\l\:\/\/
3 =" [ = 0
{08F) SSRIIJATS 20V 4vI20960 — | 02
NOILVH3T3JI0V X 133H 1004 LH9IH dH3ATIHA
WU pY 10 S,9  L08OF'LY =XVHA® Jasu "9y 3@ 5,9 606G IGE-sNIHA
HdX 8°9S HdW 87 'GE :.paadg (O0TOLW) NYA 0HLSY 1370YA3HD 9667 :ININOGWOD
9667-90-20 :J1vO 1S3l L3VdAI TWINQYd HdW GE :1S31




LELRR

~ o

e

-

¥’
€0
20°
10"
10°-
4

NOILvVH3M333v Z 133H 1004 1HOIY d3ATIHA

BYOE2"0E =XVHA

J3S¢ "Br 3B 5.9  P1/8°0CH-=NINA

HdX 9°95 HdW 81 GE :paads

{00TOLW)

NYA OHLSY 13710HA3HI 9661 :LN3INOIWOD

9661-90-20 :3lv0 1S3l

LOVdWI TVINOHS HdW SE :1S3L

ori-

0c1-

00¥-"

09--

or-

02-

02

5.9

B-91




SN (SON0J3S)  3WIL

— Py - - - P=3 © P=} > £=3
w © ~ o o = ..t .C = - .0 9 I. 9 5

4]
(2]
20
10
10 -
20~

ob-

5.3

0E-

B-92

(0001) SSel2aa3[ty  gav'avieosee —
NOILvH37300VY X Qv3H H3ION3ISSVd

0

Ja5U "85 10 5.9 bLI0S'OF =XVHA~ U (G IR S,9  ABIBE PG-aNINA
HdX 9°9G6 HdW BT 'GE :paads 00TOLW NYA 0H1SV L1370HA3HD 966F :IN3INOIWOD
9661-80-20 :31vQ 1S3L LOVdAWI TYINOHS HdW GE (1531




LI (SONOJ3S) NI L
21
0l-
ml
| N
_ o
| ,.
. ] (R § .
o
i i 5
T Mbpop - |
’ il ni 1 ,

(0007) SSe933(d  gav'vicoss8 |
NOILvH3T1320V A QvY3H Y3ION3ISSvd

J3sY Ebl 18 5,9 195242°8 =XVRA J350 'EG IR 5,9 (P6SD"C~sNIRA

HdX 9°86 HdW 81 °GE :paads OOTOLW NYA OHLSY L3T0HATHD 9667 :ININOAWOD
8661-90-20 :31v0 1S3l LIVAWI IVINOHS HdW GE 1531




VREENY (SON0J3S)  FWIL

—-

-1 3 S & ] = & s = - 3 g < 8

G0°
0
€0
20
io
10°-
a0 -

02-

5.9

b

0i-

B-94

ﬁ\&)\b. z}fﬁfﬁ .\ i _ A qfsi e A Oy e 0

\ < 01
{000F) SSRI293[t4  bov'J¥ic096E — |
NOILvH31320v Z QvIH H39NISSvYd

RWLG 6,8 VIE'GH =XVHA Ja5U "E6 18 5.9  99(8°FE-=NInA -
HdX 9°9S HdW 8T 'GE :paads OOVOLW NVA QYLISY 13T0YAIHD 966T :ININOJWOD
f 9661-90-20 :3.lv0 1S3L LOVdAWI TIVINOHd HdW GE 1531

e L .




R st (SONOD3S) WL
mmummwmanrwwwwmmwwmomw
WS AT Y S, Dyess P 0

gﬁ%ﬁ?%f

A, \3 \ I [
v ;E < 0

@
@ L
fi S} x m
Mm
o

.\C 05
(000F) sserasailly  z2v'Avieoss8 — f
NOT1VH3T330V INVLIINS3Y Qv3IH J39N3ISSvd
S0 “[G 1 5,9 b0F'VG =XVHA 3950 - 12 5,9 20-2598LP"9 =NIRA

HdX 9'95 HdW 87 GE :paads O0FOLW NVA QHLSV L3T04YA3HI 966T LNINOAWOD
9661-90-20 :3Lva LS3L LOVdAWI TIVINOYd HdW GE 1531




R e Spu03ss INIL
= &8 =% & B ¥ B k & -~ 88 & 3 3 8 ¥ 8 8 =2 ° = =&
02--
I 0 W
L]
\O
0 o
Mm
o
(08F) Sserdarty 2 Ivizosed —————— |
ALIJ0N3A X OV3IH H3ION3SSvd -
J3SW BE” 1@ HdX  F5920°95 =X¥HA 350 [12 18 Hd¥  LIP6GE C-=NIHA
HdX 9°98 HdW BT Gt :paads OOTOLW NVA 0OHLISVY L13T0HAIHD 9667 :ININOQWO)
9661-90-20 3ivQ 1S3l L1IVdWI TIVINOHS4 HdW GE :1S3L




c...mﬂzm.wwwa.%w. ‘ ﬁmQZDummv , ME:. ‘
I N
or--
@
o€~ w)
02- =
Q
m
0F--
,};\2\(\)?
)r?.\a}.;l.lql//‘/., .\{J..L_ ._bqs/)n Anpmadasanlan o 0
r(/é/ 118
{0003) sse[aJa3fty  @EV'4vie0de8 |
NOI1vH3T330v X LINVONNQ3Y Qv3H Y3IONISSYd
3350 “66 12 5,9  Gr92E 08 =XVHA - J2su /G 18S9 b0BIZ EG-=NIWK
HdX 9°'9G8 HdW BJ 'Gg :paadg OCTOLW NVA OHL1SY 1370HA3HD 9661 :ININOGWOD
9661-30-20 :3Lva 1S3i 1IVAWI TVINOHS HdW GE (1531




] (SON0J3S) W1l

- — - — . . o ’ o o <
o =] ~ o (2] = o ] = @ 2 ~ S ]

10
-
20~

_ §
ml
\ "o
N _ ”
| i
45 in i 2
,_EJ il 1f. £.3 3:? e <>J<><..2_ w2 0 %
m
_ 4
Y Ei\ {} ,
,f %. ]
{000F) sse[asay[td I L 1L I —— '
NOTLvH31320v A INVANNGQ3Y Qv3H Y3I9NISSYd
2380 bk 1@ 5,9 [G0295°L =XVHA - J3SU "EG 1@ 5.9  [BEOEY B-wNIKA
Hd¥ 8°98 HdJW 87 'gE :psads OOTOLW NVA OHLSY L3104A3HD 966T :IN3INOQWOI
96671-90-20 :31vQg 1S3l LIVAWI WINOHS HdW GE 16831




b | (SIN0DIS)  IWIL
S 5 5 S & % ¥ B B = - B % 8 8 %8 & 8 &8 2 ° =2 &
A, .
0c-
)
w
_f ] 01-
(@)Y
@
m
Iy J-z.){f\ /})\H{ \ QE __.é ?pﬁ\/.\/\:??t» J.C{-q? .ﬂ{::\ >< >ﬂ»1 0
/%{ < 0!
[000F) SSe1aJ33[td  ObY JvI20868 ——

NOILVH3T303v Z LNVANNQ3aY av3H Y39N3ISSvd

J3se 16 3@ 5.9  GEBL'GI =XVHA J3sU g6 1 5.9 99926° TE-=NIWA

HdX 8796 HdW 81 'GE paads 00T0LW NYA 0HISY 13T0HAIHD 9667 :1NINOJWOD

9661-80-20 :31va 1631 LOVAWI TIYINOHS HdW GE 1S3l




SRR , (SON0D3S) NIL
mmw%mwm4awrwwmwwmwwmoww
_ 0
v
WL J .
</§7\< q
@
12e)
0@
|| o4 g
__C,}}a_z 0E m
o
,{ 05
(000F) SSR1IJM 1y  BEW AVIZ0368 —— |
NOILVHITIIOV INVLINS3IY LNYONNQ3Y Qv3IH H39N3ISSvd
SIS 050 FOLEE'ES wXVHA- 3950 'EF 1859 20-3692001Y NI
HdX 9°95 HdW BT 'GE :paadsg OOTOLW NVYA QH1SY 1370HA3IHD 9667 :LNINOdW0I
9661-90~-c0 :3LvQ 1S3lL LJOVdWI TIVINOHYd HdW GE 1S3




e RE W ] Spu03as I
- 02-
] . M
\) H
0c m_
m
o
gl sseraaty  gEnIvieogg —————— 5 | ©
ALTJ03A X LNVONNQ3d gv3H "439N3SSvd
2350 ‘€1~ 3¢ RN FF203°55 <XVK - 26 602 1© HY  £820F0 E--NIHA
HdX 986 HdW 8T "GE :paads OOTOLW NYA OHLISY L3T0HAZHD 9667 IN3INOIWOD
8661-90-20 :3L1vQd 1S3l 1IVdWI TIYINOHH HdW S 1831




IR ‘ (SONOD3S)  WIL

1
1=
c0'-

8 3 & ® ¥ B & & =~ 8 B8 8 8 &5 2 8 =8
o-
Al O@l
Oml
oo
wn
0p-
[ |
<< 0e- m
@
02-
\/\<z f<><\ o
<>\</\/ Y 'ASvaava eV VRV
(081) SSRIIAITY  Gav' vIRNEe — |
NOTLVH3II320V X 1S3HD Y3I9NISSVd
WUCR 1RSI 2G0NG =XWHA' %S0 08 105,9  £62Y8°8-<NINA
HdX 9°9% HdW 8T 'GE :p3ads OOTOLW NYA 0OHLSY L3IT0HASHI 9667 :LNINOAWOD
9661-90~-20 :3Lva 1S3l LIVAWI TVINOHY HdW SE :(1S31




E—— SOESIET
S
VT E
AL AN\ A Alloa Aeata ]

e

A

\ <. <<>?§/)<<<é

{08F) sserdJaa[ly 92y 4vI20968 I

NOILVH3T30Jv A LSIHD H3ION3SSVd

35U 89 @ 5.9 BRI sXVHA

35U "i9 3@ 5.9 [6EEI8 9-=NIWA

HdX¥ 9°98 HdW 87 'GE :paads

O0TOLW NVA 0dLSY L37T0HA3HD 966F :IN3INODWOD

9661-90-20 :31v0 1S3t

LOVdWI 7IVINOHd HdW SE ‘1531

0

cl

5.9

B-103




REERD Amazcum_mv NIl

WIRISA Y
= 8 % % v ¥ 5 k & - 3 3 8 ® B 2 8 B = ° & &
.
RN | N‘
W [l /" A Nl AR ADMAENANA
&<<<i<(<g \WENA
Iy e

\.
B-104

[

i

143

(08)) SSElJALY  fL2V'dvi0968 — | 9t

NOILVH3N333v Z LS3HD HIINISSVd

%W '9L ® 5.9 BEIGGGE =XVHA 235w 8} 306,9  961132°p-=NIHA

‘paadg OOTOLW NVA OHLSY L3704A3IHD 9667 :IN3INODWOI
LOVdWI VINOHd HdW GE 1531

HdX 996 HdW 81 GE
9661-90-20 :3Lva 1S3l




SN (SON0J3S) T
<f\<<<<<(,<</,)}\,\$} 0
I A I AYA AN,
A U o
0@
<2
([ p)
fif >< 0F
vy
o
or —
as]
05
08
o
(0RF) SSe[NA)[[4  Gov'Avia0dE ——— I
NOILVH3I300V LNVLINS3IY 1S3H3 Y3IONISSvd
05U 08 € 5.9 829 0L =XVHA 98U 1°- 10 6,9 20-3G0GHIE"G =NIHA
HdX 8995 HdW 87 GE :psads O0TOLW NYA 0W1SV 137104AIHD 9667 -LIN3NOJWOD
89661-90-20 :31vQ0 1S3t 1J0VdWI TIVINOHS HdW GE :1S31




ZRERE Spu0dag NI
mmnwmnuawrwwwwwmwwmomw
0z-
1\\\|\\\l\\..\.\.\ .//
=] AN ol
.
-~
0
o
o
02
©
=
]
0 A
w
/ 05
0g5] sse2ually  GeAIvieoses —————— | 03
ALIJ03A X LS3IHD Y39NISSVS
S0 22 12 HAY  GHIGE'S ~XVAA 205U 921 8 HAY  OYI0"BI-=NINA
HdX 996 HdW 87 G :paads OOTOLW NVA OHLSY 1310HA3HD 9661 :IN3INOIWO)
9661-90-20 :31vQg 1S3t LIVAWI TIVINOYHS HdW GE :1S31




A%,

o &

3 SE6L-90-20
3035 VM

— oy

~ [=4)

]

(SON0J3S)

— — — P=3 I=3
S w n - =1 D

JNIL

[=
~

ko’
£0
44
10
-
oo -

P=3 <
L=23 L=

%

\/\)\l\/

chvdvieesss — |

l0g1) sseravai[ty

NOILlvd3T1333v X LNVONNG3d LS3HD Y39NISSVYd -

J3S0 068 1B 5.9 LLPIBEP =XVHA® J3sW "6 1@ 5.3 SGIBO63-=NIWA

HdX 9°9% HdW 87 GE :paads

00TO0LW NVA 0OHLSY L3ITOHAIHD 9667F LNINOIWOD

8661-90-c0 .3lv0o 1S3l

1JVAWI TVINOHA HdW SE :LS3L -

0Z-

Op-

0t~

02~

01--

5.9

B-107




PN (SONDJ3S) JNI1

- - - - - — . = <
-] = ~ =3 Ix I~ @ ] = = 2 @ < K &

v
€0
c0’
10
10~
20~

W -
>>>\,>\/>i\\/\\ AN >P>> Aot a A AL ,

o AVZ VN 0 :
\U \< (/ < < \WAZYAZAY Vv o
\4 w
\ 2
v
C 00
)
i
: m
8
L, 0t
i} )]
(0B5) SSETIJAI[TY  ERV'4¥I20%68 — | "
NOILvH3T1323v A LNVAONNQ3Y LS3IHD H39ONISSVd -
3350 "6, 1069 20602°E} =XVHA~ 3358 "09 38 S,9  LE0PR0’G-=NIH
HdX 9°9G HdJW 81 GE :paads OOTOLlW NVYA 0HLSY 1310HAIHI 9667 :LNINOIWOID
96671-90-20 :31v0 LS3l LOVdWI TIWINOHS HdW GE #mm_,




ES

LN 5 (SON0J3S)
8 5 % &5 & =z B B & = B8

o
=]

IWIL

=3
<

v’
€0
c0’

=1 =
(=2 [3:]

10’
10°-

20°-

A

~T N

(08F) SS2TU3IIS  bhv 4¥120968

NOILvH31330v Z INVONNO3H 1S3HI dJd39NISSvd

938U 9L 10 G5.9  ELPGE'GH =XVHA

Jass 601 1@ 5,9 99GLI9°E-=NIHA

HdX 9°'9G6 HdW 81 'GE :paads

O0TOLWN NVA OHLISY L3TO0HAIHD 9661 :LNINOJWOID

8661-80-c0 :3lva 1S3l

10VdWI TTVINOHd HdW SE 1S3t

of

4}

41

I

5.9

B-109




SRR (SONDD3S) W1l
L~ ] 0
N >< or
02
<2
wl
>< .
]
0 —
M
o6
09
J 0L
(0BF) SSELIJ3I[1S  2p¥'AVI20968 — |
NOILvH3M332vV LNVLINS3d LNVYONNQ3H 1S3HD HION3SSVd
W 6L 10 S.9  9520%°TL sXVHA J3SW 6°G- 18 5,9 20-325085L°C =NIWA
HdX 9795 HdW 87 GE :p3adg 00TOlW NVA OHLSY L3M0HAIHD S667 :LN3INOJWOID
8661-90-20 :31vQ 1S3l - LOVdIWI TIVINOHS HdW SE 1531




THENR Spuadas NI L
\\\ ./ e-
S
T //
T cwl
& 0
=
)
T
o1
02
0F m
or
05
{081) SSe[JALY  2pA'IVIR0958 — | 0
ALIDOT3A X INVONNQ3Y LS3HD H3ION3ISSVd
2350 6F 1@ HdX  ¥9619°9G =XVHA J35W (2] @ HAW  £6890°02-=NIHA
HdX 9°95 HdW 87 GE :paads 00TOLW NVA OHLISY 13710HATHD 9667 :LNINOJWOD
89667-90-20 :31lv0 1S3t 13VdWI IVINOBd HdW GE (1831




N SANOJES  MIL-

' '
. P <
o = = & & = = ~ = - 8 8 < 8 & 2 2 8 2 2 8
bE-~
/ cE-
0E-

~
/ A5 ..ll...
\ / 2i-’ E
01-
B-
T ,, g
-
\ .
A .
N 0
(09) SSe1 a4 650°40K20960° o
NOISS3ddW0d LS3HD Y3IIN3SSvd
2958 G°9 18 WH  BLLGGI'T =XVA W 'y IR HA 20811 EE-NIKA
HdX 8°9S HdW 81 'GE :paads O0TOLW NVA OHISY L3704A3HD 9667 :LN3NOJWOI
9661-90-c0 :3Liva LS3L LOVAWI VINOHd HdW GE ‘1S3L




Bk Mmazoumwv INIL
5 5 M B B ok kR L o 5 B B & B s s m m =L
-~ o wn on (7] ny — (V=) [+:] ~J o [3,) o wur no — — no

0003~

0005- -

A \i‘ T ——

000E-

B-113

>\ 0002-

\a\ 0001-"
N " >,>>>>,\<\/\ \ /S\,>3 4 pea B sad A

ATV [ VTR A A v 0

(009) Ssetassyty 62444120950 I

33504 HNW34 1437 H3INISSYd

Jasw ¢9F 3@ N €0GI°95E =XVHA J350 GG 3@ N BIIEE09-=NIWA

HdX 8°95 HdW BT 'GE :psads OOTOLW NVA 0H1SY 1370HAIHD 8667 :LIN3INOJWOD
96671-90-c0 ‘3Lv0 LS3L LJIVdWI VINOY4 HdW GE :1S31




SRRy (SANOD3S) It

- - — — - —- - - - -
r=) © ~ = (2] o o ) -

10
-
20 -

4]
E¢’
20

F=3 P=3 o =1 r=3
w © -~ o w

Y <: 000¢-

f 0002-

B-114

0001-

\\ !

M 0
(amaad NOWEW BNV SNV Bl tagty c%\s

{009} Sserauai(ty  @24°J3120968 !

33504 HNW34 LHI9IY YIONISSvd

850 CBr JE N PELYLVE =XVMA 250 '83 18 N GOP"02GE-~NINA
HdX¥ 9°9G HdW 81 'Geg :paads O0TOLW NVA OHLSY LITNOHAZHI 9667 'LNINOGWOD
9661-90-c0 :31vQ 1S3t LOVdWI TIVINOYd HdW GE 1531




BV S 9661-90-20°

0~

1035 VAR ﬁmDZDummv M_ZH._. .
53 5 % & @& ® & kK =T - 8 B8 § 8 ®8 & 88 8 =2 °= =
y
T
o 2.<).< }i} Rna ..><¥1</> f\'\‘,%\ <><..: ok ><><;<.._><
(000F) SSI43[1d  €9V"3VI20968 !

NOTL1vH31333V X SIAT3d H3I9INISSVd

29SU (12 R S,9  2LELb6L =XVHA'

o350 69 @ 5.9 PLLLEL-=NIWA

HdX 9'9S5 HdW 81 'GE :paads

00TOLW NVA 0HLSY L3T0HA3HD 9661 :LININOIWOD

96671-90-c0 31v0d 1531

L3VdAWI TIVINOHS HdW GE :1S31

ov-

e-

0f-

0f

5.9

B-115




SRR © (SONOJ3S)  IIL
5 5 & % & ¥ B k = = 8 2 8 8 & & B8 &8 =2 ° =2 &
03-
05~
o 2
w
0¢-
s
0z- —
[aa)]
0f-
WA SN AL LN i, >>>>{z§ W MUL L o Al i ad Al
v AT avA A A Wy ,\<<s M A LM LR R
01
{000F) ssefaJay{ty  pov vie0ded —  — —  }
NOILVH3I13323V A SIAT3d H3I9N3SSvd
NRBU YL 1G9 beLOFE =XVRA J8S0 0T e 5,9  GG68IY 9-=NIWA
HdY 9'96 HdW 81 'GE :paads O0TOLW NVA 0OHLISY L370YA3HD 96671 . IN3INOWOD
9667-90-c0 31vQ0 1S3lL 1JVdWI TIVINOHd HdAW GE [1S31




SLERE SONOJ3S)  IWIL |
’ mmummnmﬂ‘.nrwwwwmmwwmoww

05-

¥ Sf 0c-

[
ol =
m
?J\f .
N VAWV NN >>.>>>> LAAA L 2l Y WAB A A AL A A o
/>\, A I LA M I Y TV VIV VY vrYyYy vy vy o

(0000} SSEIOVaIITY  Gov'avizode8 b
NOILVH31300v Z SIAT3d HIONISSvd

J950 951 18 5.9 99v(6L'F =XVMA' 2380 ‘¢, @ 5,9 8GBO6 VE-=NIHA

HdX 9°'95 HdW 81 GE :psads 00TOLW NVA OHLSY L370HA3IHD 9667 :LNINOJIWQI
9661-90-20 :31vQ 1S3l LJVdWI TIVINOHS HdW GE ‘1S3l




¥2'Sh 96E1-10-20 (SONDJ3S) NI

USRS NI
3 8 T ® & ¥ B B 2 =~ 8 8 = 3 B3 & 8 8 =2 ° 2 8
0
D o
A 02
1 -
(@p]
J/ o
or
[+ <]
p—
L
1
f¥ 05 28]
.
o
000}) Sserauad[ly ovavieoses —————— 1| O

NOILvd31333v LNVLINS3IY SIAT3d HIONISSVd -

J8SU "B S5 HL2GD'OL =XVHA” J96W §'2- 26,9 PEPI0Z" =NIWk
HdX 9°9S HdW BT 'GE :P3ads O0TOLW NYA 041SY 1370HAIH] 9667 -ININODWOD
8661-90-¢0 :31v0 LS3L 1OVdWI TIVINOHA HdW GE (1S3l




LR T

—

- - ~
(%=1 @ ~ = w

14
11

— -
n -

Spucdzxs Il

[=1
<

k0’
€0
<0’
10
10-

=3 o o o
= B 3 & &

é0’-

L

N

{087) SSe{2J331d  £QA"IVI2(958

ALIJ013A X SIAT3d H3ONISSvE -

2358 "Gl 3@ HgX

GIEEL 96 =XVHA 3950 101 3@ Hd¥  2290€°OF-=NINA

HdX 9795 HdW 8T 'GE :pa8ads’

OOTOLW NYA OHLSV L3T0HA3HD 8667 :LN3INOOW0OD -

8661-90-c0 ‘diva 1S3l

1OVdWI TIVINOH3 HdW GE 1S3l

0-

ot

02

0¢

or

09

HdM

B-119




SRIRE © (SNOJ3S) Il

-
co’-

000€

000r

0005

0009

000

5 8 % & & = © B =T = 8 8 B8 B8 ®8 2 B8 8 =
SRS
AN \\\
(09) SSeraad3(ty 874" 3120968 i

32504 L7138 dv1 H39NISSvd

3350 §; e N

10°GEEB =XYHA

950 L[} 38N EGI{6'GE-=NIWA

HdX¥ 9°'9S9 HdW 81°GE :pasds

O0TOLW NVA QOW.LSY L3T0HA3HD 9667 :LIN3INOIWOD

9661-90-20 '31v0 LS3L

L1JOVdWI TIVINOWS HdW SE 1S3t

0007 -

0002 -

0008 -

B-120




SRINY (SONOJ3S) 1L | |
5 5 & 5 5 ¥ & % = ~ ® B = ® B ¥ 3 B = ° & &
 — 0
.\4 \l\ 002 -
E A, \ oor
009 -
008 -

\ 0001
\ 0021

\ 0ov}
\ 009} -
\ 008t
A - - \ ] ’ - ] ooe2

0022

B-121

-oesu ¢g 00r2
*xoxdde ge 4no 3ITM \ 0052

< 0082

(09) Sse(way[Y4  693°4d120868 — & [ 000¢

32404 L7139 Y30INOHS H39N3SSvd
3asU b5 e N 90FH962 =XVRA” Ja8w p'g- 1@ N E98V VI-=NINA

HdX 9°9G HdW 81 'GE :paads O0FOLW NVA OHLSY 13704A3HI 9667 LN3NOIWOID
9661-90-20 :31va 1S3l 1JVdWI TVINOHS HdW GE 1531




SLEAR (SONOJ3S)  MIL

—

- - - - -
w @ ~ o o s w ~

0
10~
0~

- - o o o =
—- =3 > = =3

G0
b0’
€0
20

000CE-

000c-

\K/\(,\\(t\ 0003-

/
\

0007
0002 -
{0001) SSeI2AAVY  IGHddI0068 — §
00E -
X 33404 XI3N HIONISSVd -

B0 4G 1N GLER'20G =XVKA® 39U ' N EGE'BErI-=NINA”

Hd) 9°9S HdW 87°GE :paads O0TOLW NVA OHL1SY L3T0HA3H] 9667 -LNINOGWOD

9661-90~20 :3iv0 1S3l 10VdWI TVINOHS HdW SE ‘LS3L




SLENE SON0D3S)  WIL |
pooe-
0002-
=
0001- -
r\\/)k(t.\(l,( L‘\?\»\(.\/\g{kg\g{?\ij\/\? Aaa O Iy - 0
M Ay md A P A Q
A
, 000%
000
{0007} sseldud(r4 263 4d120968 — 1
000€
A 30404 MIJ3IN HI9IN3SSYd
J3SW GG BN EIBL 7192 =XYWA J350 0B 1B N 698L°612-=NIKA
HdX 9°9S HdW BT Geg :paads O0TOLW NVA OHLSY 13T70HASHD 9661 LN3NOJWQD
9661-90-20 :31v0 1S3l 1IVdWI TIVINOYd HdW GE ‘1531




RRERR (SONOJ3S) DL | | |
3 8 % & & ¥ & kK kB - 8 8 8 88 8 2 B8 8 = ° =2 8
000€- "
0002~
@
00
Fa\ >>><?>\¢>\§ )3:>>> >x i I ?L f n A >> g»\’ D> :JD%?:D ?>> 0 <
Al R L) it NI T 5
"
0001
L .>§
c. v 0002
(000F} ssefdsailty  gG3°3di20068 — ¢ o0
Z 3J0"04 Y23N "3ION3ISSvd -
J3sW ‘9. ®© 5,9 2B 2BLE =XVYWA WW /6 I S.9 6L RB~=NIHA
HdX 9968 HdW 87 'GE :paads O00TOLW NVA 0OHLSY L13IT0YA3HI 9667 :ININOJWOD
9667-90-20 :31va 1S31 LIVdAWI TIVINOHd HdW GE [1S31




TR (SONOJ3S) 1L

— - o o a o o
= b= = < = o

44
1%
4
k0"
€0
20

- — — — -
=1 @ ~ = o

e -

U oM ol ]

==

—
P
—

(0001) SSelaJay{ty 1G4 A4120060 I

LINVY1INS3d 30504 XJ3IN HION3ISSYd

WU 'YL I8 S.9  LL2'ETB2 =XVHA 350 L1 1@ 5,9 BLEGLE'S =NIHA

HdX 9°9G5 HdW 81°'GE :paads 00TO0LW NVA 0HLSY L3ITOHAIHO 9667 :LNINOGWOD

8661-90-20 :31va 1S3l LOVAWI VINOHd HdW GE :1S3L

0o¢

o
008 -

008 -

0001

002 -

00¥}

009¢

0088

0002

0022

00ve

00%e

0082

5.9

B-125




eRERE S o
5 8 % % 5 3 B 8 B ~ % 38 8 3 3% & B & =2 ° & &
0ct-
001 -
08-
03-
=
=
oF-
cml
I
<y<<<//\/>|<J l>/>/\ \>>>\>\><j>\/ /)\,)\/ A \.>\<C><>C>< <<5$ <7<4 ><><< oyt .V 0 M
5/\/\/» b\,\;
(WA vavav) v 02
oy
08
(009) SSRIJVAITS  FGH HWIIE8 — | 0
X LINJWOW MI3N HY3I9INISSvd -
39S [T 1e KN BO9GE V2 =XVNA J35W 212 1B WN  TLIGY 2l-sNIHA
HdX 9°9G HdW 87 'GE :peads OOTOLW NVA 0OHLSY 13770YA3HD 9667 :ININOLWOD
9667-90-20 :3ILv0 1S3L LIVAWNI IVINOYd HdW GE 1831




IR | (SONDJ3S) Il

-

10
-
20~

P — —
w @ -~ =4

4]
0’
20

o o o = o
=] (=] ~ o wm

/.

— — ~ —
o w n =

s

02--

001-

08-

/A

AN

P
VARV AV ATER SR TAT A A vanss WY 0

L
i;zl
=
2
B-127

o

09

009) ssel3allty o r20ge —————— | 8

A LNJWOW MJ3N H3ION3ISSvYd

9350 91 IR HN  EEPBEEE =XVHA~ J3SU "G5 J@ NN BBFI2lI-=NIWA

HdX 9°9G HdW 81 GE :paads O0TOLW NYA 0YLSY L310HA3HD 9661 :LN3NOQWOID
9661-90-c20 :31va 153l LIVdWI VINOYd HdW GE :(1S31




FRERE (SONOD3S) JWIL
m & 5 5 5 = B k & - 8 3 8 ®% B ¥ =z B = ° & &
prvaras AL />1/<\;‘ sy VoWV At i PFIPYN ,a\)x« ~ LA,

" a
(009) SSRI2AEES  9GH" INI206E" i

Z LN3JWOW XJ3N Y3IN3ISSVd -

J3sU I91 @ WN  O606PET =XVHA -

/W "5 W@ AN 66E6L GE-=NIWA

HdX 8°'95 HdW 81°'GE :pasds

OOTOLW NVA OHLSV L3704A3HD 9667

:LN3NOdW03J -

9661-90-20 :31v0 1S3l

1JVdWI TIVINOHd HdW GE :1S3L°

021~

001~

08-

0e-

14

or

WN

B-128



CHERR (SINOD3S)  WIL

o = =
~ =1 o

¥0
€

—_ - - - P - — joY — - < =
@ =) < =] & S o L] = 3 3

-

20

{;;f (ES}E{)/

V

{009) SSeT2JaY(14  PGW ANIC0968

ANVLINS3Y IN3WOW MJI3N YIINISSYd

9358 "5 2 HN  £0B2°2HF =XVHA

335U 6°p- Je N EREECER" =NIWA

HdX 9°9S8 HdW 81 GE :paads O00TOLW NVA 0H1iSV 1370HATHD 9667

<ININOdWO2

9661-80-20 :3LvQ 1S3L

1J0VdWI TIVINOH4 HdW G€ 1531

14

o

08

00t

el

WN

B-129




Gk (SONOD3S) W1l

8 S & § ¥ 5 B T * B 2 8 % % 8 8 8B 2 ° =2 &
0L~
> 05-
i 06-
\},s\ -z
}\s}is\i\iiwsf *

B-130

" |

>J\<<<< AY VA4 B 0

-]

N 02
{009) SSe[I433[Vy  pBH" HT20368 I

X LN3WOW VvIBIL Y3ddN L1437 YIONISSVd

35U GE AN PIEEG 02 =XVWA' 3260 °19 IO WM BrPE6'93-<NIHA
HdX 9°95 HdW 871 °'GE :paadg 00TOLW NVA 0WL1SY L13T0HA3HD 9667 :LNINOLWOD
9661-90-20 :31vQ0 1S31 LIVAWI TIVINOH4 HdW GE :1531L

AN



® mwuwmww /.w”

4]
A 0

[od - - — -
o @™ ~ o (=)

-
o

(SONDD3S)  FIL

8 8 < &

S0°
0
€0 -
cf
10

—
—_

{1

-

?/

\\,

¥

}u)\/.)\le.l))\!\('l’\l)\l?\/l‘}\f'\f\./xll\\(

(009) ssel3Ja3ftd  GGH  INI20968

A INJWOW VISILl H3ddn 1437 Y39NISSVd

J35W 921 B WN  B6G30°L2 =XVWA

9380 65 1@ WN  GIOL IGH-=NIHA

HdX 9°9S HdW 87 GE :paads

OOTOLW NVA QHLSY L3T0HA3HI 9667 :LNINOJWO)

9667-90-¢0 ‘3lva 1531

13YdWI WINOYd HdW GE 1531

091--

Orl--

021-

008-

08-

09-

0e

AN

B-131




v SINODIS) 1L
002-
e
i\g\. I n PPN WP 2V T ,
{ <>>?\ M A 0
“—_\f—_ 002 =
W)
o~
=
1
_ ) e M
008
q 000!
. (009) sseravalty 9B ‘44120968 — |
X 30404 vIBIL H3IMO L4377 H3I9INISSYJ
J9SU G Je N LTbLPOF =XVHA® 3350 BEF I N E92E°FLI-NIWA
HdM 9795 HdW 87 GE :paads OO0TOLW NVA 0HLSV L3T0HAIHI 9667 :LNINOJWOD
9661-30-20 :31vQ 1S3l - LIVAWI VINOHS HdW GE (1531

K
¢




— - — — —
w [=-] ~ =) (5] o (%) n

(SON0D3S)  3WIL

o o o
= =3 &

vo
€0
408
0
10°-

— — <
=1

= 8

ao’-

[=

Pl e[

A i

(009) SSeTdJa3[ty /6K 3INI20958 |

A LNJWOW VIFILl H3IMOT L1437 43I9NISSvd

2358 "05 38 N

11260 LT =XVHA 20sw "BG @ WN  L1BBY LE-*NINA

HdX 9°9G6 HdW 8} GE :paads

00TOLW NVA 0HLISY 137704ATHI 9667 :LNINOGWOID

9661-90-¢0 :3LVQ LS3L

LOVdAWI 1VINCHd HdW GE 1S3t

OF-

0e--

01

WN

N
cn
—
]
fas}




S . (SANDJTS) IIL

A RLE S YR ! .
\)s>\gc,\»)s\/<\s/\)/\,(>S\r(5/&)\\/>\>L/)k/>sﬁ)>x\)bL(s{,>¢g/\zec?/xf kza\;&gd ﬁ&/ﬁ\<> )\wJ\(fxm»>m\ »\>/% ,<ubsmn 0

000F © =

>.> 0002

B-134

000€

W 000%
(003} sse{aJal[ly @64 44120868 — |

Z 30404 VIGIL Y3MOT L4377 HIONISSVD
950 pLY BN FIYZ POE-<NIHA®

33U Py BN 20L°020F =XVHA”
O00TOLW NYA 0WLSY 1370HA3HD 9667
L1JVdRI IVINOHS HdW GE :1S31

‘IN3NOdWO03

HdX 9795 HdW 81 'GE :paads
9661-90-20 :3L1vQa 1S3l




T Al e g - .

TRERNE Amozooumv - WIL
E ® % & % 2 © & = -~ B8 8 8§ 8 8 & 8 8 2 ° =2 38
SI
05
-
=
€
\,\,\(.;P.)\.(\,\/\ 0e-
wy
/, o
0i- -
. v 3
/)\/ <‘.{P .\\ {}( '\/\/<> oo Da\»ﬁd }< O
>.,><< §>.>< \_‘ (114
>< 0@
(008 SSR13433ITY (BN INIR0%E —— i "
X INJWOW VIFI1l H3ddN 1H9IY Y39NISSVd
258 "y WHN  BRLGY L2 =XVWA 950 ‘BB I8 WN  GEERE09-=NIHA
HdX 9°8G HdW 8T GE :paadg - O00TOLW NVA 0OHLISY 1370YAZHI 96867 :ININOAWOD -

9667-90-20 :31va 1S3l LIVAWNI 7IVINOYS HdW GE :1S3L




RN (SONOJIS)  IMIL

10
10
20 -

8 ¥ s & T B B =T = B &8 8§ 8 & & 88 =8
ori-
02~
A
VA 00~
=
=
08-
03-

=
B-136

f\/ or-
// 02-
/ N . _
\ 0
A S NAANTTET v)?/\:\.,\e\z\.)\.\p\(. (5
/.(/\((/.\(/;\.5\(5\5.,))\/\
(009) sSe12J33(ty  EBH JNIR0958 — " |
A LN3WOW VIBIL H3ddN LH9IH WIONISSVL
Jasw 061 1@ HN  [E06" 82 =XVHA Y CEY @ W EPPI 6FE-aNIHA
HdXd 979G HdW 87 °GE :paads O0OTOLW NVA OHLISY 1370HA3HD 9667 :LN3NOAWOD
9661-90-c0 ‘3JLVQ 1S3l LIVAWI VINOHY HdiW SE (1S3l




R C(SONDD3S) DL | |
0o~
Sadbe AT ROV YO .
N ¥ TSRS IR R B A 0
} 00c :
=
?\b T 00y
~
(28]
03 - _|_A
m
\ 008
0001
(009) Sse(dJai[ld 684733120868 — "} 002}
X 30404 vI8IL H3IMO LH9IY Y39N3ISSvd
J9SW "(p @ N 2BI'BANY =XVHA 350 94F 3@ N 992p° [81-=NIKA
HdM 9°85 HdW BT "GE :paadg 00TOLW NYA QWISY L30HAIHD 9667 :LININOIWOD
9667-90-20 :3iva 1S3L LOVAWI TIVINOHd HdW GE :1G31




RET Ry (SONOJ3S)  JWIL

- \ - [N —_ —_ - - o = o o =)
w @ < o o S w %] —- [¥=] = ~ (=7 o

ko’
€0
20
10
-
20°-

05-

oF-

/

0e-

N

0i- o
55/ . 8
B B T e P A T
/)l<>.2 01
A

/s\< i)

{009) $5°12433(14  O6H" 120968
A INJWOW VIBIL H3MOT LHOIH H39N3SSYd

J3S0 GBI HN  E6LI9°G2 =XVHA 935U "Gy 3@ AN 760867 15-=NIHA °
Hd¥ 9°9S HdW 81°'Gg :paads OOTOLW NVA OHLISY L3704A3HD 966F% :ININOCWOD
9661~90-c0 :3Lv0 1S3L - 1OVdWI IVINOHS HdW GE 1531




Erra CCERESD ‘
}?,\ig\,\g\{r\/\/i .>.>>? >> AL Aot A Jafna al nm .
WV | . T VYV 0

v d >\< 000F -

!

B-139

000€

(009) Sselasanlly 1G4 420968 — |
Z 30404 VISIl Y3M07 LHOIY Y3I9IN3ISSvd

5B "Ly BN GLGEYSE =XVHA . 3350 p61 @ N GIER'6LE-=NIHA

HdX 9795 HdW 81°Ge :paads O0TOLW NVA 0WlSV L37T0HAIHD 9667 :LNINOJWOD
9661-90-c0 :3J1v0 LS3lL LOVAWI TWINOH4 HdW SE 1531




TR - [Spuooas)  IWIL

. [} v_
T 8 % 5 % 2 B & =2 * B B8 8 8 &% & 8 8 = ° =2 3
0o
o .
[erpp]
w)
i 02-
o
<+
in
3 e
NS .02 2V PUAN /\.l\/,\\l./. /)\,\\/\/\/\,/\1\/( ,\/ il ﬁ <\/>\\/)\/.\ AL A ANAAA 0
: 02
(08) SSe[4a{ly  OIV' VI208E) — |

NOILVY3T333v Z 711vE 1004 L4371 HIINISSVd

335U 29 1@ 5.9 6BOVG 62 =XVHA 380 “pp 10 5,9 19210°99-~NIRA
HdX 9°9S HdW 81°GE :paads (O0TOLW) NYA 0HLSY L3T0HAIHD 9661 :LN3INOJWOD
86671-90-20 :3lvd 1S3l LIVdWI WINOH4 HdW SE 1S3L

[




TR (spuodas) WL
- A 001-
- 08-
A @
B
[
X
=2
y 02- -
a i\/\/\/\/{\/ J \/\(./ AA
/)\/\/\1\/\/\;))\,,\(( A%V 1% 0
. J 02
(08F) SSefaJa[ld IV 4¥I20863 — |
NOILlvd31333v X 133H L1004 L4371 Y39N3SSvd
J3SU '8 30 5,9  GISkI'EZ =XVHA 2950 ‘Ep 1 5,9  bEOD 10F-=NIHA
HdX 9795 HdW 81 GE :paads (O0TOLW) NVA OHLSV 13704A3IH] 9667 LN3INOIWOD
9667-90-c0 :dlva 1S3. 13VdWI TIVINOH4 HdW SE 1S3l




BT

—

b0*
£0
20
10
10 -
20~

— - [ — — - — o [=3 P=] o <
w --] -~ o o L w n - w0 o© ~ o L5,

0c-

5.9

C U 0¢-

01--

IS
B-142

/\,\< [

(0B} sse(aualtd  2WAMIR0EE) T |
NOILVH31333vY Z 733H 1004 LdJ37 Y3IINISSvd

U EL RS9 GIENE'VE XVHA %50 9 1859  26rAL 05-*NINA
HdX 979G HdW 81°'GE :paads (00TOLW) NYA OWLSY L370HAZHD 9667 :LNINOJWOD
9661-90-20 :3Lv0 1531 LIVAWI VINOYS HdW GE :1S3L




UHRBER . (SPu0as) m::. .
5 ® = ® B & & & & = 8 8 8 8§ ®% 2 8 B8 =2 ° =2 =
>
0o
G2
[op]
A op-
o
A
02 as)
X \)(I\/,\/
AN \wp g T~ N \‘/\.\\/\ = 0
Y 02
[081) SSeI[1d L0V WI20060 — |
NOIL1VH313223vY Z 717vE8 1004 1H9IH H3I9N3ISSYd
35U 23 1S9 EPVEEIZ <XHA NSUGy 16,9  BOELBEB-=NIHA"
HdX 9796 HdW 81 'GE :paads (O0TOLW) NVA 0dLSY L370HUAIHD 9661 :ININOIWOD
9661-80-20 :31v0 1S3l LOVdWI IVINOHd HdW GE 1S3l




OULENRR - Amucoummv INIL . , ,
A 00i--
08-
ad
)
09-
A - 3
m,
[
T A I o 0
(0B1) SSRT2UAI[TS  BOV'3¥I2006) ———— §
NOILVH3N333v X 133H L1004 LH9IH Y39ONISSVd
%S0 0L 15,9 F5060°2F *XVHA 390 fp 105,90 VKD 20I--NIHA'
HdX 9°'98 HdW BT 'GE :paads (OOTOLW) NVA OHLSY 1310HA3IHD 9667 :LNINOJWOD
9661-90-20 :31va 1S3l LOVdWI WINOW4 HdW GE 1531




RN . ﬁmncoummv JWTL
v NNV, - =\, I\ Do, o P N
AN ~ A\ yavaras—v //\.\ v o
A
v
(081) SSeI2a[ty 6OV VIR0 T |
NOILVH3132JV Z 133H L1004 L1H9IH H39NISSVd

J3sw 'GL 1@ 5,9 G/I62 12 =XVHA " 350 "9y 1 5,9  L095(°2F-=NIKWA

HdX 9°9% HdW 87 GE :psads (OOTOLW) NVA OHLSY 13709A3IHI 9661 IN3INOJWOD

9661-30-20 :31v0 1S3l 1OVdWI TIVINOHS4 HdW GE 1S3l

or--

0z-

01--

ot

02

5.9

B-145




APPENDIX C
Dummy Configuration & Performance Verification Data




DUMMY NO.: _066

L CONFIGURATION VERIFICATION DATA

DATE OF VERIFICATION: 2-5-96

HYBRID Il DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY CALIBRATION BY: _Al Chalmers

DESCRIPTION SPECIFICATION ACTUAL
(inches) MEASUREMENT
(inches)
A - Total Sitting Height 34.6-35.0 34.9
B - Shoulder Pivot Height 19.9 -20.5 20.5
C - "H" Point Height 33-3.5 3.5
D - "H" Point from Seat Back 53-5.5 5.5
E - Shoulder Pivot From Backline 3.3-37 3.5
F - Thigh Clearance 5.5-6.1 6.1
G - Back of Elbow to Wrist Pivot 114-12.0 11.5
H - Skull Cap Skin to Backline 16-138 1.7
I - Shoulder - Elbow Length 13.0-13.6 13.0
J - Elbow Rest Height 7.5-83 8.0
K - Buttock to Knee Length 22.8-23.8 23.5
L - Popliteal Height 169-179 17.0
M - Knee Pivot Height 19.1 - 19.9 19.5
N - Buttock Popliteal Length 17.8 - 18.8 18.5
O - Chest Depth at 3rd Rib 84-9.0 8.8
P - Foot Length 99-105 10.3
V - Shoulder Breadth 16.6 - 17.2 16.8
W - Foot Breadth 3.6-42 4.0
Y - Chest Circumference 38.2-394 39.0
Z - Waist Circumference 329-341 33.5

Note: (See next page for external dimensions)




HYBRID III EXTERNAL DIMENSIONS

Z-AXIS f— —_—
1.7 2 0.1
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“H" POINT | o
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vas | [, 4

X=~AXIS

SIDE VIEW FRONT 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.
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- VERIFICATION DATE:

DUMMY NO.: _ 066

1.0 HEAD DROP TEST

2-5-96

DUMMY CALIBRATION BY: Al Chalmers

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

HYBRID III DUMMY CALIBRATION DATA SUMMARY SHEET

SPECIFICATION MEASUREMENT
Peak Resultant Acceleration 225-275G 270
Peak Lateral Acceleration 15 G. MAX 11
Is Acceleration Curve Unimodel within 10% of peak Yes
2.0 NECK FLEXION TEST
SPECIFICATION MEASUREMENT

Pendulum Speed 22.6 - 23.4 FT/SEC 23.0

10 MS 22.50-2750G 25.35
gzzi?;fa'i’ion 20 MS 1760 -22.60 G 20.54

30 MS 12.50-18.50 G 15.30
Max. Pendulum G Above 30 MS 29.0 G MAX 15.3
Deceleration - Time Curve Decay Time to 5 G 34 - 42 MS 39

MAX 64 - 78 DEG. 76
D Plane Rotation TIME 57 - 64 MS 50
Rotation Angle - Time Curve 113 - 128 MS 114
Decay Time to Zero
Moment About Occipital Condyle MIN. 65 - 80 FT.LBS 73

TIME 47 - 58 MS 53
Positive Moment - Time Curve Decay Time to 97 - 107 MS 104
Zero

C-3




HYBRID Il DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

3.0  NECK EXTENSION TEST

SPECIFICATION MEASUREMENT
Pendulum Speed 19.50 - 20.30 F/S 20.02
10 MS 17.20-21.20 G 20.53
gzrifé‘r’:“ﬁon 20 MS 14.00 - 19.00 G 17.72
30 MS 11.00 - 16.00 G 13.36
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. 103
D Plane Rotation TIME 72 - 82 MS 77
-| Rotation Angle - Time Curve » 147 - 174 MS 155
Decay Time to Zero
Moment About Occipital Condyle MIN. -59.0/-39.0 FT LBS -51.3
TIME - 65 - 79 MS 71
Positive Moment - Time Curve Decay Time to 120 - 148 MS 143
Zero
4.0  CHEST IMPACT TESTS
SPECIFICATION MEASUREMENT
Probe Speed 21.6t0 224 F/S 21.7
Peak Deflection 2.50t0 2.86 IN. 2.71
Peak Resistive Force 1160 to 1325 LBS. 1237
Internal Hysteresis f 69 to 85% 69
C-4
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HYBRID I DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

5.0 KNEE IMPACT TESTS
LEFT KNEE SPECIFICATION MEASUREMENT
Probe Speed 6.8 to 70 F/S 7.0
Maximum Force 1060 - 1300 LBS. 1204
RIGHT KNEE SPECIFICATION MEASUREMENT
Probe Speed 6.8 to 7.0 F/S 7.0
Maximum Force 1060 - 1300 LBS. 1188
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HYBRID III DUMMY CONFIGURATION AND ISERFORMANCE VERIFICATION DATA:‘

DUMMY NO.: __065

L CONFIGURATION VERIFICATION DATA

DATE OF VERIFICATION: 2-5-96

DUMMY CALIBRATION BY: _Al Chalmers

DESCRIPTION SPECIFICATION ACTUAL
(Inches) MEASUREMENT
(inches)

A - Total Sitting Height 34.6-35.0 34.8
B - Shoulder Pivot Height 19.9 - 20.5 20.5
C - "H" Point Height 33-3.5 3.5
D - "H" Point from Seat Back 53-55 5.5
E - Shoulder Pivot From Backline 33-37 3.5

F - Thigh Clearance 55-6.1 6.1
G - Back of Elbow to Wrist Pivot 114-12.0 11.5
H - Skull Cap Skin to Backline 16-1.8 1.7

I - Shoulder Elbow Length 13.0-13.6 13.0
J - Elbow Rest Height 75-83 8.0
K - Buttock Knee Length 228-238 23.5
L - Popliteal Height 16.9-17.9 17.0
M - Knee Pivot Height 19.1-19.9 19.5
N - Buttock Popliteal Length 17.8 - 18.8 18.5
O - Chest Depth at 3rd Rib 8.4-9.0 8.8

P - Foot Length 9.9 -10.5 10.3
V - Shoulder Breadth 16.6-17.2 16.8
W - Foot Breadth 35-42 4.0
Y - Chest Circumference 38.2-394 39.0
Z - Waist Circumference 32.9-34.1 33.5

Note: (See next page for external dimensions)
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HYBRID IIT EXTERNAL DIMENSIONS
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B 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.
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HYBRID III DUMMY CAL[BRATION DATA SUMMARY SHEET (CONT.)

DUMMY NO.: _065

VERIFICATION DATE: _ 2-5-96

DUMMY CALIBRATION BY: Al Chalmers

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

1.0  HEAD DROP TEST

SPECIFICATION MEASUREMENT
Peak Resultant Acceleration 225-275G 266
Peak Lateral Acceleration 15 G. MAX 9
Is Acceleration Curve Unimodal within 10% of peak Yes
2.0  NECK FLEXION TEST
SPECIFICATION MEASUREMENT

Pendulum Speed 22.6 - 23.4 FT/SEC 22.9

10 MS 22.50-27.50 G 24.88
gz’:i‘lg‘r‘;‘t’ion 20 MS 17.60 - 22.60 G 19.73

30 MS 12.50 - 18.50 G 13.47
Max. Pendulum G Above 30 MS 29.0 G MAX 13.9
Deceleration - Time Curve Decay Time to 5 G 34-42MS 42

MAX 64 - 78 DEG. 75
D Plane Rotation TIME 57 - 64 MS 60
Rotation Angle - Time Curve 113 - 128 MS 117
Decay Time to Zero
Moment About Occipital Condyle MIN. 65 - 80 FT.LBS 71

TIME 47 - 58 MS 55
Positive Moment - Time Curve Decay Time to 97 - 107 MS 107
Zero
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HYBRID IIT DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

3.0 NECK EXTENSION TEST

SPECIFICATION MEASUREMENT

Pendulum Speed 19.50 - 20.30 F/S 19.98

10 MS 1720-2120G 20.64
]I;eer:i‘]‘;;‘;“ﬁon 20 MS 14.00 - 19.00 G 18.26

30 MS 11.00-16.00 G 12.69
Max. Pendulum G Above 30 MS 22 G Max 13
Deceleration - Time Curve Decay Time to 5 G 38 - 46 MS 42

MAX 81 - 106 DEG. 103
D Plane Rotation TIME 72 - 82 MS 78
Rotation Angle - Time Curve 147 - 174 MS 156
Decay Time to Zero
Moment About Occipital Condyle MIN. -59.0/-39.0 FT LBS -51.2

TIME 65 - 79 MS 71
Positive Moment - Time Curve Decay Time to 120 - 148 MS 143
Zero

4.0 CHEST IMPACT TESTS
SPECIFICATION MEASUREMENT

Probe Speed 21.6t022.4 F/S 21.1
Peak Deflection 2.50 to 2.86 IN. 2.70
Peak Resistive Force 1160 to 1325 LBS. 1306
Internal Hysteresis 69 to 85% 69
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HYBRID III DUMMY CALIBRATION DATA SUMMARY SHEET (CONT.)

5.0  KNEE IMPACT TESTS

LEFT KNEE SPECIFICATION ' MEASUREMENT
Probe Speed 6.8 to 7.0 F/S 6.9
Maximum Force 1060 - 1300 LBS. 1167
RIGHT KNEE SPECIFICATION | MEASUREMENT
Probe Speed 6.8 to 7.0 F/S | 7.0
Maximum Force 1060 - 1300 LBS. 1177

Iy
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APPENDIX D

Dummy, Vehicle and Laboratory Calibration Data
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APPENDIX E

Vehicle Owner's Occupant Restraint System Instructions




Safety Belts: They’re for Everyone

This part of the manual tells you how to use safety belts
properly. It also tells you some things you should not do

with safety belts.

And it explains the Supplemental Inflatable Restraint (SIR),

or air bag system.

/A\ CAUTION:

Don’t let anyone ride where he or she can’t wear
a safety belt properly. If you are in a crash and
you’re not wearing a safety belt, your injuries
can be much worse. You can hit things inside the
vehicle or be ejected from it. You can be seriously
injui'ed or killed. In the same crash, you might
not be if you are buckled up. Always fasten your
safety belt, and check that your passengers’ belts
are fastened properly too.

Your vehicle has a light that
comes on as a reminder to
buckle up. (See “Safety
Belt Reminder Light” in
the Index.)

In most states and Canadian provinces, the law says to
wear safety belts. Here's why: They work.

You never know if you'll be in a crash. If you do have a
crash, you don’t know it it will be a bad one.

A few crashes are mild, and some crashes can be so
serious that even buckled up a person wouldn’t survive.
But most crashes are in between. In many of them,
people who buckle up can survive and sometimes walk
away. Without belts they could have been badly hurt

or killed.

After more than 25 years of safety belts in vehicles,
the facts are clear. In most crashes buckling up does
matter ... a lot!

Why Safety Belts Work

When you ride in or on anything, you go as fast as it goes.




Put someone on it. Get it up to speed. Then stop the vehicle. The rider
doesn’t stop.

The person keeps going until stopped by something. or the instrument panel ...

In a real vehicle, it could be the windshield ...



or the safety belts!

With safety belts, you slow down as the vehicle does.
You get more time to stop. You stop over more distance,
and your strongest bones take the forces. That’s why
safety belts make such good sense.

Q.’ If I’'m a good driver, and I never drive far from
home, why should I wear safety belts?

A: You may be an excellent driver, but if you're in an

accident -- even one that isn’t your fault -- you and

your passengers can be hurt. Being a good driver
doesn’t protect you from things beyond your
control, such as bad drivers.

Most accidents occur within 25 miles (40 km) of
home. And the greatest number of serious injuries
and deaths occur at speeds of less than 40 mph
(65 km/h).

Safety belts are for everyone.

E-3

Here Are Questions Many Péople Ask
About Safety Belts -- and the Answers

Q.‘ Won’t I be trapped in the vehicle after an
accident if I’'m wearing a safety belt?

A’ You could be -- whether you're wearing a safety
belt or not. But you can unbuckle a satety belt.
even if you're upside down. And your chance off
being conscious during and after an accident. so
you can unbuckle and get out, is much greater if
you are belted.

Q. If my vehicle has air bags, why should I have to
wear satety belts?

¢ Air bags are in many vehicles today and will be

in most of them in the future. But they are
supplemental systems only; so they work with
safety belts -- not instead of them. Every air bag
system ever offered for sale has required the use of
safety belts. Even if you’re in a vehicle that has air
bags, you still have to buckle up to get the most
protection. That’s true not only in frontal collisions.
but especially in side and other collisions.

How to Wear Safety Belts Prbpérly
Adults

This part is only for people of adult size.

Be aware that there are special things to know about safety
belts and children. And there are different rules for smaller
children and babies. If a child will be riding in your
vehicle, see the part of this manual called “Children.”
Follow those rules for everyone’s protection.

First, you'll want to know which restraint systems your
vehicle has.

We’ll start with the driver position.

Driver Position

This part describes the driver’s restraint system.

Lap-Shoulder Belt

The driver has a lap-shoulder belt. Here's how to wear
it properly.

1. Close and lock the door. -

2. Adjust the seat (to see how, see “Seats” in the Index)
50 you can sit up straight.




3. Pick up the latch plate and pull the belt across you.
Don’t let it get twisted.

4. Push the latch plate into the buckle until it clicks.

Pull up on the latch plate to make sure it is secure.
[f the belt isn’t long enough, see “Safety Belt
Extender” at the end of this section.

Make sure the release button on the buckle is
positioned so you would be able to unbuckle the
safety belt quickly if you ever had to.

Shoulder Belt Height Adjuster

Before you begin to drive, move the shoulder belt
adjuster to the height that is right for you.

X

The lap part of the belt should be worn low and snug on
the hips. just touching the thighs. In a crash, this applies
force to the strong pelvic bones. And you'd be less
likely to slide under the lap belt. If you slid under it, the
belt would apply force at your abdomen. This could
cause serious or even fatal injuries. The shoulder belt
should go over the shoulder and across the chest.

These parts of the body are best able to take belt
restraining forces.

The safety belt locks if there’s a sudden stop or a crash.

To move it down, push in at the top of the arrows and
move the height adjuster to the desired position. You can
move the adjuster up just by pushing up on the shoulder
belt guide. After you move the adjuster to where you
want it, try to move it down without pushing in to make
sure it has locked into position.

Adjust the height so that the shoulder portion of the
belt is centered on your shoulder. The belt should be
away from your face and neck, but not falling off
your shoulder.



Q.’ What’s wrong with this?

]
—C
|

TR

A': The shoulder belt is too loose. It won't give nearly
as much protection this way.

Q.‘ What’s wrong with this?

/\ CAUTION:

You can be seriously hurt if your shoulder belt is
too loose. In a crash, you would move forward
too much, which could increase injury. The
shoulder belt should fit against your body.

/\ CAUTION:

You can be seriously injured if your belt is
buckled in the wrong place like this. In a crash,
the belt would go up over your abdomen. The
belt forces would be there, not at the pelvic

bones, This could cause serious internal injuries.

Always buckle your belt into the buckle
nearest you.

Al The belt is buckled in the wrong place.



. Q What's wrong with this?

/A CAUTION:

A The belt is over an armrest.

(): What’s wrong with this?

7Y g
4 1
: us
i
Rz

o A: The shoulder belt is worn under the arm. It should

be worn over the shoulder at all times.

You can be seriously injured if your belt goes
over an armrest like this. The belt would be much
too high. In a crash, you can slide under the belt.
The belt force would then be applied at the
abdomen, not at the pelvic bones, and that could
cause serious or fatal injuries. Be sure the belt
goes under the armrests.

/\ CAUTION:

You can be seriously injured if you wear the
shoulder belt under ybur arm. In a crash, your
body would move too far forward, which would
increase the chance of head and neck injury.
Also, the belt would apply too much force to the
ribs, which aren’t as strong as shoulder bones.
You could also severely injure internal organs
like your liver or spleen.




Q.‘ What’s wrong with this?

At The belt is twisted across the body.

To unlatch the belt. just push the button on the buckle.
The belt should go back out of the way.

Before you close the door, be sure the belt is out of the
way. If you slam the door on it, you can damage both the
belt and your vehicle.

Supplemental Inflatable Restraint
(SIR) System

This part explains the Supplemental Inflatable Restraint
(SIR) system or air bag system.
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/\ CAUTION:

You can be seriously injured by a twisted belt. In
a crash, you wouldn’t have the full width of the
belt to spread impact forces. If a belt is twisted,
make it straight so it can work properly, or ask
your dealer to fix it.

Your vehicle has two air bags -- one air bag for the
driver and another air bag for the right front passenger.

Here are the most important things to know about the
air bag system: :

/\ CAUTION:

You can be severely injured or killed in a crash if
you aren’t wearing your safety belt -- even if you
have an air bag. Wearing your safety belt during a
crash helps reduce your chance of hitting things
inside the vehicle or being ejected from it. The air
bag is only a “supplemental restraint.” That is, it
works with safety belts but doesn’t replace them.
Air bags are designed to work only in moderate to
severe crashes where the front of your vehicle hits
something. They aren’t designed to inflate at all in
rollover, rear, side or low-speed frontal crashes.
Everyone in your vehicle, including the driver,
should wear a safety belt properly -- whether or
not there’s an air bag for that person.




There is an air bag

A CAUTION: readiness light on the
instrument panel, which
shows AIR BAG.

Air bags inflate with great force, faster than the AIR .

blink of an eye. If you’re too close to an inflating B AG

| air bag, it could seriously injure you. Safety belts
help keep you in position for an air bag inflation
in a crash. Always wear your safety belt, even
with an air bag. The driver should sit as far back
as possible while still maintaining control of
the vehicle. The system checks the air bag’s electrical system for
malfunctions. The light tells you if there is an electrical
problem. See “Air Bag Readiness Light” in the Index
for more information.

/\ CAUTION:

An inflating air bag can seriously injure small
children. Always secure children properly in your
vehicle. To read how, see the part of this manual
called “Children” and the caution label on the
right front passenger’s safety belt.

How the Air Bag System Works

The right front passenger’s air bag is in the instrument
panel on the passenger’s side.

Where is the air bag?

The driver’s air bag is in the middie of the steering wheel.




/\ CAUTION:

Don’t put anything on, or attach anything to, the
steering wheel or instrument panel. Also, don’t
put anything (such as pets or objects) between any
occupant and the steering wheel or instrument
panel. And don’t hang anything from the assist
handle on the passenger’s side of the instrument
panel. If something is between an occupant and an
air bag, it could affect the performance of the air
bag -- or worse, it could cause injury.

When should an air bag inflate?

The air bag is designed to inflate in moderate to severe
frontal or near-trontal crashes. The air bag will inflate
only if the impact speed is above the system'’s designed
“threshold level.” If your vehicle goes straight into a
wall that doesn’t move or deform, the threshold level is
about 11 to 16 mph (18 to 26 km/h). The threshold level
can vary, however, with specific vehicle design, so that

How does an air bag restrain?

In moderate to severe frontal or near-frontal collisions,
even belted occupants can contact the steering wheel or
the instrument panel. The air bag supplements the
protection provided by safety belts. Air bags distribute
the force of the impact more evenly over the occupant’s
upper body, stopping the occupant more gradually. But
air bags would not help you in many types of collisions,
including rollovers, rear impacts and side impacts,
primarily because an occupant’s motion is not toward
the air bag. Air bags should never be regarded as
anything more than a supplement to safety belts,

and then only in moderate to severe frontal or
near-frontal collisions.

What will you see after an air bag inflates?

After the air bag inflates. it quickly deflates. This occurs
so quickly that some people may not even realize the air
bag inflated. Some components of the air bag module

in the steering wheel hub for the driver’s air bag, or the
instrument panel for the right front passenger’s bag, will
be hot for a short time. The part of the bag that comes
into contact with vou may be warm, but it will never be
too hot to touch. There will be some smoke and dust
coming from vents in the deflated air bags. Air bag
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it can be somewhat above or below this range. Tf your
vehicle strikes something that will move or deform, such
as a parked car, the threshold level will be higher. The
air bag is not designed to inflate in rollovers, side
impacts or rear impacts, because inflation would not
help the occupant.

In any particular crash, no one can say whether an air
bag should have inflated simply because of the damage
to a vehicle or because of what the repair costs were.
Inflation is determined by the angle of the impact and
the vehicle's deceleration. Vehicle damage is only one
indication of this.

What makes an air bag inflate?

In a frontal or near-frontal impact of sufficient severity,
the air bag sensing system detects that the vehicle is
suddenly stopping as a result of a crash, The sensing
system triggers a chemical reaction of the sodium azide
sealed in the inflator. The reaction produces nitrogen
gas, which inflates the air bag. The inflator, air bag and
related hardware are all part of the air bag modules
packed inside the steering wheel and in the instrument
panel in front of the right front passenger.

inflation will not prevent the driver from seeing or from
being able to steer the vehicle, nor will it stop people
from leaving the vehicle.

/\ CAUTION:

When an air bag inflates, there is dust in the air.
This dust could cause breathing problems

for people with a history of asthma or other
breathing trouble. To avoid this, everyone in the
vehicle should get out as soon as it is safe to do so.
If you have breathing problems but can’t get out
of the vehicle after an air bag inflates, then get
fresh air by opening a window or door.

® The air bags are designed to inflate only once. Atter
they inflate, you’ll need some new parts for your air
bag system. If you don’t get them, the air bag system
won't be there to help protect you in another crash.
A new system will include air bag modules and
possibly other parts. The service manual for your
vehicle covers the need to replace other parts.




® Your vehicle is equipped with a crash sensing and Servicing Your Air Bag-Equipped Vehicle
diagnostic module. which records information about
the air bag systen. The module records information
about the readiness of the system, when the sensors are
activaled and driver’s safety helt usage at deployment.

Air bags affect how your vehicle should be serviced.
There are parts of the air bag system in several places
around your vehicle. You don’t want the system to
inflate while someone is working on your vehicle. Your
& [ ot only gualified 1echnicians work on your air bag GM dealer and the service manual have information

system. lmproper service can mean that your air bag about servicing your vehicle and the air bag system. To

system won’t work properly. See your dealer for service. purchase a service manual, see “Service and Owner
Publications” in the Index.

NOTICE:

/\ CAUTION:

If you damage the cover for the driver’s or the
right front passenger’s air bag, they may not
work properly. You may have to replace the air
bag module in the steering wheel or both the air
bag module and the instrument panel for the
right front passenger’s air bag. Do not open or
break the air bag covers.

For up to 10 minutes after the ignition key is
turned off and the battery is disconnected, an air
bag can still inflate during improper service. You
can be injured if you are close to an air bag when
it inflates. Avoid wires wrapped with yellow tape
or yellow connectors. They are probably part of
the air bag system. Be sure to follow proper
service procedures, and make sure the person
performing work for you is qualified to do so.

The air bag system does not need regular maintenance.

Adding Equipment to Your Safety Belt Use During Pregnancy

Air Bag-Eqmpped Vehicle Safety belts work for everyone, including pregnant

(): 1f1add a push bumper or a bicycle rack to the women. Like all occupants, they are more likely to be
front of my vehicle, will it keep the air bags seriously injured if they don’t wear safety belts.-

from working properly?

A: As long as the push bumper or bicycle rack is
attached to your vehicle so that the vehicle’s basic
structure isn’t changed, it’s not likely to keep the
air bags from working properly in a crash.

Q.‘ Is there anything I might add to the front of the
vehicle that could keep the air bags from
working properly?

A Yes. If you add things that change your vehicle’s
frame, bumper system, front end sheet metal or
height, they may keep the air bag system from
working properly. Also, the air bag system may not
work properly if vou relocate any of the air bag
sensors. If you have any question about this, you
should contact Customer Assistance before you

modify your vehicle. (The phone numbers and A pregnant woman should wear a lap-shoulder belt, and
addresses for Customer Assistance are in Step Two of the lap portion should be worn as low as possible, below
the Customer Satisfaction Procedure in this manual. the rounding, throughout the pregnancy.

See “Customer Satisfaction Procedure” in the Index.)
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The best way to protect the fetus is to protect the Rear Seat Outside Passenger Positions
maother. When a safety belt is worn properly, it's more ,
likely that the fetus won’t be hurt in a crash. For
pregnant women. as for anyone, the key to making
safety belts effective is wearing them properly.

Right Front Passenger Position

The right front passenger’s safety belt works the same
way as the driver’s safety belt. See “Driver Position”
earlier in this section.

T LT T A

When the lap belt is pulled out all the way, it will lock.
If it does, let it go back all the way and start again.

Rear Seat Passengers

It’s very important for rear seat passengers to buckle up!
Accident statistics show that unbelted people in the rear
seat are hurt more often in crashes than those who are
wearing safety belts.

Lap-Shoulder Belt

These positions have lap-shoulder belts. Here’s how to
wear one properly,

Rear passengers who aren’t safety belted can be thrown
out of the vehicle in a crash. And they can strike others
in the vehicle who are wearing safety belts.

1. Pick up the latch plate and pull the belt across you. If the belt stops before it reaches the buckle, tilt the
Don’t let it get twisted. latch plate and keep pulling until you can buckle it.
2. Push the latch plate into the buckle until it clicks. Pull up on the latch plate to make sure it is secure.

If the belt is riot long enough, see “Safety Belt
Extender” at the end of this section.

Make sure the release button on the buckle is
positioned so you would be able to unbuckle the
safety belt quickly if you ever had to.



3. To make the lap part tight, puil down on the buckle The lap part of the belt should be worn low and snug on
end of the belt as you pull up on the shoulder part. the hips, just touching the thighs. In a crash, this applies

force to the strong pelvic bones. And you’d be less -
likely to slide under the lap belt. If you slid under it, the
belt would apply force at your abdomen. This could
cause serious or even fatal injuries. The shoulder belt
should go over the shoulder and across the chest.
These parts of the body are best able to take belt
restraining forces.

The safety belt locks if there’s a sudden stop or a crash.

' Center Passenger Position
/\ CAUTION: (Bench Seat)

You can be seriously hurt if your shoulder belt is
too loose. In a crash, you would move forward
too much, which could increase injury. The
shoulder belt should fit against your body.

Lap Belt

If your vehicle has rear bench seats, someone can sit in
the center positions.

To unlatch the belt, just push the button on the buckle.
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When you sit in a center seating position, you have a lap
safety belt, which has no retractor. To make the belt
longer, tilt the latch plate and pull it along the belt.

To make the belt shorter, pull its free end as shown until
the belt is snug.

Buckle, position and release it the same way as the lap
part of a lap-shoulder belt. If the belt isn’t long enough,
see “Safety Belt Extender” at the end of this section.

Make sure the release button on the buckle is positioned
s0 you would be able to unbuckle the safety belt quickly
if you ever had to.




