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SECTION 1

PURPOSE, TEST PROCEDURE AND SUMMARY OF TEST MWO0106

1.1 PURPOSE

This 35 mph (56.3 km/h) frontal barrier impact test is part of the FY’ 98 New Car Assessment
Program (NCAP) frontal barrier crash worthiness evaluation program sponsored by the National
Highway Traffic Safety Administration (NHTSA) under Contract Number DTNH22-97-D-02007. The
purpose of this test was to obtain vehicle crashworthiness and occupant restraint system performance
data for frontal barrier impacts at a speed in excess of the current 30 mph (48 km/h) FMVSS
208/212/219/301 requirements.

1.2  TEST PROCEDURE

This 56.3 km/h frontal barrier impact test was conducted in accordance with the Office of
Crashworthiness Standards (OCS) New Car Assessment Program (NCAP) Laboratory Indicant Test
Procedure, dated 01 October 1996 and corresponding KARCO Engineering Test Procedure KTP-001,
dated October 18, 1996. Data was obtained indicant of FMVS3S 208, "Occupant Crash Protection”;
FMVSS 212, "Windshield Retention"; FMVSS 219, "Windshield Zone Intrusion (Partial)"; and FMVSS
301 "Fuel System lntegnty" performance. Procedures for receiving, inspection testing and reporting of
test results are described in the test procedures and are not repeated in this report.

The test was conducted at KARCO Engineering on November 21, 1997, at a speed of 56.62
km/h. The test vehicle was instrumented with nine (9) accelerometers to measure longitudinal axis
accelerations. The driver and passenger's restraint systems were instrumented with four (4) seat belt
load cells to measure lap and shoulder belt tension. The specified impact velocity range was 55.5 to
57.1 kmv/h. The frontal barrier impact event was documented by one (1) real-time panning motion
picture camera and seventeen (17) high-speed motion picture cameras. The pre- and post-test
conditions were recorded by one (1) real-time motion picture camera. Camera locations and pertinent
camera information is documented in the data sheets. Pre- and post-test photographs of the vehicle
and dummies can be found in Appendix A.

The test vehicle contained two (2) part 572E 50th percentile adult male anthropomorphic test
devices (ATDs). Both ATDs were instrumented with head and chest primary and redundant tri-axial
accelerometers, pelvic tri-axial accelerometers, left/right femur load cells, left/right lower leg sensors
and left/right feet accelerometers. In addition, chest displacement and neck six-axis load and moment
sensors were utilized. Seat belt load cells were also placed on the driver and passenger shoulder and
lap belts to measure torso and pelvic section loading. The ATDs were positioned in the front outboard
seating positions according to the dummy placement procedures specified in the Laboratory Indicant
Test Procedure. Ninety-six channels of data were recorded with a PC based (TDAS) on-board data
acquisition system. The data was digitally sampled at 10,000 samples per second and processed per
section IP11 of the Laboratory Indicant Test Procedure.

The Driver ATD (serial No. 34) and the right-front passenger ATD (serial No. 35) were re-

instrumented and calibrated just prior to this test. Injury criteria were not exceeded by either ATD during
this NCAP frontal impact test.
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1.3  SUMMARY OF FRONTAL BARRIER IMPACT TEST

A immovable barrier was impacted by a 1998 Chevrolet Malibu 4-door sedan at a velocity of
56.62 km/h. The test weight, with two (2) 50th percentile male ATDs, was 1619 kg.

The driver's Head Injury Criteria (HIC) was 690.9, the maximum chest deceleration over three
(3) milliseconds was 41.8 g and the left and right femur loads were —3392.2 and -3615.0 Newtons,
respectively. Chest deflection for the driver ATD was —38.6 mm. The driver ATD head contacted the
airbag and headrest, its chest and abdomen contacted the airbag, and both knees contacted the lower
dash knee bolster.

The right front passenger's HIC was 472.6, maximum chest deceleration over three (3)
milliseconds was 49.9 g, and the left and right femur loads were —-5632.9 and ~2352.2 Newtons
respectively. Chest deflection for the passenger ATD was -35.4 mm. The passenger ATD head
contacted the airbag and headrest, the chest and abdomen contacted the airbag, both knees
contacted the glove box and knee bolster.

Seat belt spoolout, measured by on-board pullout potentiometers was 80.8 mm for the driver
ATD and 148.7 mm for the passenger ATD. Shoulder belt stretch was 0.60 cm/cm for the driver ATD
and 0.44 cm/cm for the passenger ATD.

There was 100 percent windshield retention, no intrusion into the protected or unprotected
zone of the windshield, and no Stoddard solvent leakage occurred after impact or during any phase of
the rollover.

The test vehicle sustained a maximum static crush of 573 mm at the vehicle centerline. The
driver side doors and the passenger side doors opened without the aid of tools.

1.4  GENERAL COMMENTS

The 1998 Chevrolet Malibu 4-door sedan passed the requirements of FMVSS 212, FMVSS
219 and FMVSS 301-75. Data pertaining to these standards are presented in the data sheets.

The vehicle, occupant, camera and measurement data are presented in Section 2. Appendix A
contains the still photograph prints. Appendix B contains the dummy and vehicle response data traces.
Appendix C is not applicable to this test. Appendix D contains the instrumentation and data channel
assignments. Appendix E contains the dummy calibration data and Appendix F contains the vehicle
owner’s manual instructions for the occupant restraint systems.
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SECTION 2.
OCCUPANT AND VEHICLE INFORMATION/DATA SHEETS

TEST MODE:  56.3 km/h New Car Assessment Program (NCAP) Frontal Barrier Impact

CONVERSION FACTORS USED IN THIS REPORT:

2.2 pounds (Ib.) = 1 kilogram (kg)
1 mile (mi.) = 1.609 kilometer (km)
- 1 gallon (gal.) = 3.785 liters (L)

1 pound/square inch {psi) 7000 Pascal (7 kPa)
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DATA SHEET NO. 1

CRASH TEST SUMMARY

TEST MODE: 56.3 km/h NCAP Frontal Barrier Impact

TEST DATE: __November 21, 1997 TIME: __3:25 PM

NHTSANO. _MWO0106

VEHICLE YEAR/MAKE/MODEL/BODY STYLE:_ 1998 CHEVROLET MALIBU 4-DOOR SEDAN

TEST WEIGHT: 1619 kg IMPACT VELOCITY: 56.62 km/h

VEHICLE REBOUND AT CENTER OF EACH WHEEL; REBOUND ANGLE = 0°

Measure@enfs inmm Left Side Centerline Right Side

Vehicle Rebound . 675 - , 590 635"
VEHICLE STATIC CRUSH

Measurements in mm Left Center Right

Pre-test Measurements 4840 ;.| . 47057

Post-test Measurements 4267 241880

Static Crush 573 L0520

DOOR OPENING AND SEAT TRACK INFORMATION

Driver

Passenger

Door Opening
{Front)

- OPENEI

Door Opening
{Rear)

Seat Track Shift
(mm of shift)

Seat Back Failure | 7.~ NONE - '

DUMMY INFORMATION

Driver Passenger
Dummy Type/No. 50% Male Hybrid Iit (S/N 34) 50% Male Hybrid 1} (SIN'3?}
Data Channels 44

Visible Contact Points

Head AR BAG, HEAD REST

Chest cole v»vl}IFR-BAG,
Abdomen : e AIR BAG e
Left Knee G - KNEE iB;:OLVST(EkR
Right Knee ; ‘KNEE/.BOLSTE\R ‘

KAR-97-R97050-01
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DATA SHEET NO. 2

GENERAL TEST AND VEHICLE PARAMETER DATA

VEHICLE YEAR/MAKE/MODEL/BODY STYLE:

1998 CHEVROLET MALIBU 4-DOOR SEDAN

TEST VEHICLE
INFORMATION
Manufacturer GENERAL MOTORS | VIN 1G1ND52T2W6142881
' CORP , e
Manufacturing Date 10/97 /| Delivery Date A1M14/9T7
Dealer "~ CLAREMONT | NHTSA No. MW0106
CHEVROLET ' na
Odometer Reading 1000062 Mt ¢| Fuel Type UNLEADED "
Engine Displacement 24 LITER_ “| Cylinders 4
Transmission AUTOMATIC Final Drive FRONT
Engine Placement TRANSVERSE :| Color BLUE
Tire Press./Max. Cap. Front 203 ;| Cold Tire Press. 203
: 27| Front
Tire Press./Max. Cap. Rear 182 4| Cold Tire Press. 182
it : :| Rear »
Recommend Tire Size S ‘P215\60R15 ..| Type of Spare T105[§0D13 i
Tire Size on Vehicle Lt P21V5\60R15 Manufacturer FIRESTONE
GVWR 1808 Cargo Capacity 76
GAWR Front 1011 GAWR Rear 797
Air Conditioning YES Power Steering YES
Power Brakes YES AM/FM/Cassette YES
Disc Brakes (Front) YES Disc Brakes (Rear) NO
Power Windows YES Tilt Steering YES
Anti-lock Brakes (ABS) YES | Power Seats NO
Driver Airbag YES 1 Passenger Airbag YES
VEHICLE CAPACITY DATA:
TYPE OF FRONT SEATS Bucket Seats
TOTAL NUMBER OF OCCUPANTS 5 OCCUPANTS x 68 kg. _ 340 kg

WEIGHT OF VEHICLE AS RECEIVED AT KARCO (with maximum fluids):

1398 kg

KAR-97-R97050-01



Data Sheet No. 2... (Continued)

VEHICLE CAPACITY WEIGHT (kg):
Vehicle Capacity Weight 416 kg Right
Occupant Weight 340 kg Left
Rated Cargo/L.uggage Weight (RCLW) 76 kg ‘ Total
Percent of Total

CALCULATION OF TEST

TARGET WEIGHT (kg): TEST WEIGHT OF VEHICLE WITH 2 ATDs AND BALLAST
Total Delivered Weight 1398 kg Right
RCLW 76 kg Left
Weight of 2 P572 ATDs 162 kg Total 43
TARGET TEST WEIGHT 1626 kg Percent of Total | 58:
Weight of Ballast secured in cargo area: 44 kg Includes cameras, instrumentation, brake

abort and bags containing lead shot secured
in the right and left rear fender wells.

Vehicle Components Removed For Weight Reduction: Side mirrors, jack, tools, rear seat assembly
and spare tire.

TEST VEHICLE ATTITUDE (mm)

ATTITUDE LF RF LR RR
As Delivered |0 710 =% -710° S0 100
As Tested | :1.685 | 692 L B51 ) 682

Vehicle Wheelbase: 2718 mm

FUEL SYSTEM DATA:

Fuel System Capacity From Owner's Manual = _ 57,5 liters
Usable Capacity Figure Furnished by COTR = _ 57.5 liters

Test Volume Range (92 to 94% of Usable Capacity) = _52.8 to_54.1 liters

ACTUAL TEST VOLUME = _ 53.0__ liters (With entire fue! system filled)

Test Fluid Type = Stoddard Solvent Specific Gravity = __ 0.764

Kinematic Viscosity = __as per ASTM Standard D484-71 Color = Red

Type of Fuel Pump = Electric __X Mechanical

Does electric pump operate with ignition switch "ON" & engine "OFF"? Yes X No

DETAILS OF FUEL SYSTEM:_ Electrically operated. ignition key activated. with automatic shutoff
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DATA SHEET NO. 3

POST IMPACT DATA

TEST VEHICLE: 1998 CHEVROLET MALIBU 4-DOOR SEDAN NHTSA NO. _MWO0106

TEST MODE: 56.3 km/h New Car Assessment Program (NCAP) Frontal Barrier Impact

TEST DATE: _November 21, 1997 TIME: __3:25 PM TEMPERATURE: 26.7° C

REQUIRED IMPACT VELOCITY RANGE: _ 59.53 _km/hto__61.14 km/h
BARRIER IMPACT VELOCITY: (speed traps within 5 feet of impact plane)
Trap No. 1="__56.62 km/h TrapNo.2=_56.68 km/h

Distance from vehicle to barrier - -

A. entering trap = 1818 _mm

B. leaving trap = 599 mm

VEHICLE STATIC CRUSH: (for Frontal and Rear Impacts Only)

Vehicle Length Left Center Right
Pre-test Measurements 7!
(mm)

Post-test Measurements
(mm)

Static Crush

(mm)

Average

Measurements in mm Left Side Centerline Right Side

Vehicle Rebound
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DATA SHEET NO. 4
TEST VEHICLE INFORMATION

TEST VEHICLE:__1998 CHEVROLET MALIBU 4-DOOR SEDAN NHTSANO. _MWO0106

1. NOMINAL DESIGN RIDING POSITION -
For adjustable driver and passenger seat backs. Please describe how to
position the inclinometer to measure the seat back angle. Include

[ Joecnees description of the location of the adjustment latch detent if applicable.
Indicate, if applicable, how the detents are numbered (Is the first detent
'IOII Of Il1"?).
UPRIGHT POSITION — SEAT BACK Measurement Instructions: A special application tool with pointed

probes was inserted through the fabric to make contact with the rigid
portion of the lower seat frame assembly approximately 13 inches above
INCLINOMETER the pivot point of the seat back. The inclinometer was placed against the
flat surface of the tool and the seat back angle was measured directly
from the dial face. For reference purposes the first detent from the front of
the seat was identified as number "1".
Seat back angle for driver's seat = _ 25°

ADJUSTER

LEFT SIDE VIEW

FRONT SEAT ASSEMBLY i . L ) .
Measurement Instructions: A special_application tool with pointed

probes was inserted through the fabric to make contact with the riqgid
portion of the lower seat frame assembly approximately 13 inches above
the pivot point of the seat back. The inclinometer was placed against the flat surface of the tool and the seat back

angle was measured directly from the dial face. For reference purposes the first detent from the front of the seat
was identified as number "1".
Seat back angle for passenger's seat = _25°

2. SEAT FORE & AFT POSITIONS -
Provide instructions for positioning the driver and front outboard passenger seat(s) in the center of fore and aft
travel. For example, provide information to focate the detent in which the seat track is to be locked.

Positioning of the driver's seat: 24 seating positions, set to 13" from front

Positioning of the passenger's seat (if applicable).___24 seating positions, set to 13" from front

3. STEERING COLUMN ADJUSTMENTS:

Steering wheel and column adjustments are made so that the steering wheel
hub is at the geometric center of the locus it describes when it is moved
through its full range of driving positions. If the tested vehicle has any of these
adjustments, does your company use any specific procedures to determine
the geometric center.

Operational Instructions:
Paosition No. 1 is at 4°
Position No. 2 is at 17°
Position No. 3 is at 27°

4. SEAT BELT UPPER ANCHORAGE:

STEERING COLUMN ASSEMBLY Set to mid-position.

8 KAR-97-R97050-01



DATA SHEET NO. 4 (continued)
5. FUEL TANK CAPACITY DATA l

5.1 A. "Usable Capacity” of standard
equipment fuel tank =

FH.LER PIPE VOLUME 57.5 liters.

VAPOR VOLUME

FUEL LINE

USABLE
CAPACITY
2

UNUSABLE CAPACITY

B. “Usable Capacity” of optional
equipment fuel tank =
__N/A  liters.

FILLER CAP

C. “Usable Capacity” of vehicle(s) used
7 for certification testing to requirements of
FMVSS 301 =_529 to_54.1 liters.

VEHICLE FUEL TANK ASSEMBLY

Operational Instructions:

52 Amount of Stoddard solvent added to vehicle(s) used for certification test(s) = __53.0 liters
53 Is vehicle equipped with electric fuel pump?
Yes _ X No

If YES, explain the vehicle operating conditions under which the fuel pump will pump fuel.

Fuel pump is activated when ignition key is turned to the “ON” (operational) position.

9 KAR-97-R97050-01



DATA SHEET NO. 5

DUMMY POSITIONING IN VEHICLE

DUMMY MEASUREMENT FOR FRONT SEAT PASSENGERS

SWA? \ U
\2 HH HZ.
/(,

SH

SA°

Arm to Door

H-Point to Door

Head to Side Header
Head to Side Window
Knee to Knee

SHY Striker to H-Point

(Y Direction)

vl
- WA 2\
NA° NR
t \ co
NCs  _.--
SCA® =Ny
/' == .
PEE ol KD
3 c— SK
TA® z —
PA° ®
\ KDA®
Seat Back Angle Line

CD Chestto Dash

CS Chest to Steering Wheel Hub
HH Head to Header

HW  Head to Windshield
HZ Head to Roof

KDA Knee to Dash Angle
KDL Left Knee to Dash
KDR Right Knee to Dash
LP Left Leg to Dash

NA  Nose to Rim Angle
NP  Nose to Dash

NR Nose to Rim

PA  Pelvic Angle

RA  Rim to Abdomen

RP Right Leg to Dash
SA  Seat Back Angle
SCA Steering Column Angle
SH  Striker to H-Point

SK  Striker to Knee

ST Striker to Head
SWASteering Wheel Angle
TA Tibial Angle

TR TorsotoRim

WA Windshield Angle

VERTICAL
TRANSVERSE

VERTICAL LONGITUDINAL PLANE

10
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TEST VEHICLE:

DATA SHEET NO. 5...(continued)

DUMMY POSITIONING IN VEHICLE

1998 CHEVROLET MALIBU 4-DOOR SEDAN _ NHTSANO. _MWO0106

FRONT SEAT MEASUREMENT TABLE

DISTANCE (mm) ANGLE (°) DISTANCE (mm) ANGLE (° )
swar ’/ _ ’%2; 17 ////////// ,,{///////// ;’”/’
sac //”’ /// 25 ///////////////a 25
HR 220 WW/ % 190 //////////////é
cs 310 - ///////////
RA 200 0 ///// ////// % /é/?/ ’///
KDL 150 32 170 ////
KDR 155 ///////////%/ 165
KK 210 //////////////z 200 7/////////////%
SHY 270 7/ ///////// 265 ////////%
HS 330 /////%% ”/ 290 ’//////// / /
HD 150 /// / _ /{/ 143 ////////////4
AD &0 . 50 i

11
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DATA SHEET NO. 6

SEAT BELT POSITIONING DATA

SEATING POSITION

DRIVER

TCl -- Dummy centerline to shoulder bolt

PASSENGER

PBU--Top surface of aluminum plate to belt upper edge

PBL--Top surface of aluminum plate to belt lower edge

Lap Belt tension

Shoulder Belt tension

SEAT BELT POSITIONING DATA

DUMMY'S CENTERLINE

SHOULDER !
BELT /

PORTION | 4
<
!
1
l
/
PBU /
PBL {
I
L~ 4
MALE BLADE 2

BUCKLE
ASSEMBLY

1/8" THICK
ALUMINUM
PLATE

pui
(]

2y wlp

LAP BELT
PORTION

REEL

]

7
2
K
2
Z
b 2
I
H
2
¢

A
INBOARD
ANCHORAGE

FLOORPAN
FRONT VIEW OF DUMMY

12
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VEHICLE YR/MAKE/MODEL/BODY: 1998 CHEVROLET MALIBU 4 DOOR SEDAN

DATA SHEET NO. 7 - VEHICLE ACCELEROMETER LOCATION AND DATA SUMMARY

TEST PROGRAM:

1998 NHTSA 35 MPH NCAP

NHTSA No.: MW0106

TEST DATE: 11/21/97

VEHICLE X-AXIS ACCELEROMETER PEAK DATA AND PRE-TEST LOCATIONS

Measurements (mm)

Peak Values

No. |Accelerometer Location X Y Z Units Max Time Min Time

1 |Left Rear X-Member (Pri.) 1920 -654 375] G's '3.1] 140.2 -31.51 402
2 |Right Rear X-Member (Pri.) 1915 661 400] G's . 289] 1386 -33.4f 407
3 |Engine Top 3995 256 832] G's - 484| 50.3| -139.9| 352
4 |Engine Bottom 4004 40 157| G's 15.7 49.4| -1011 34.8
5 |Left Brake Caliper 3905  -680| - 245] G's 593|627 -96.1|. 457
6 |Right Brake Caliper 3905] 680 :245] G's . 42.0 67.3 -94.6 43.4
7 |Instrument Panel 3110] - 70| 980] G's +4.20.3[+7724.1 -48.4 44 .4
8 |Left Rear X-Member (Rednt.) 1855 -650 3751 G's 3.0]- 139.8 -31.8 40.2

Reference Points

X - From Rear Surface of Vehicle

13

Y - Vehicle Centerline

Z - Ground Plane
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VEHICLE ACCELEROMETER LOCATION

AND DATA SUMMARY

*OD

z

1w

F 2 M
T3l 7! M6 |CENTERLINE B
o .l

[ I
7

ENGINE —
TOP VIEW

REAR SEAT CUSHION
ASSY. FRONT ATTACHMENT

BRACKET SUPPORT '\

O

ENGINE n Z |
T 7Y
-~ 13__'}/— \ II
Vs \/f—tl,-\ N /TN
Lot VNl 0 X Nl i 8
JE S ey gy £y B N | SESTEE—————
‘_: /Ty’ . — \\ K
—

LEFT SIDE VIEW
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DATA SHEET NO. 8 - HYBRID Ill ATD INJURY CRITERIA AND SENSCOR DATA

VEHICLE YR/MAKE/MODEL/BODY: 1998 CHEVROLET MALIBU 4 DOOR SEDAN NHTSA No.: MWO0106

TEST PROGRAM: 1998 NHTSA 35 MPH NCAP TEST DATE: 11/21/97

HEAD PRIMARY PEAK ACCELERATIONS

Driver Passenger
L.ocation Axis| Units Max Time Min Time Max Time Min Time
Head CG X G's 52.0{ 139.3 -65.7 79.2 17.1} 211.9 -50.7| ~ 837
Head CG Y G's 40,51 139.2 -15.11 149.3 5.0 62.0 -9.3 55.4
Head CG Z G's 30.1 62.5 -8.21 103.2]. 282 67.8 -4.6{ -109.6
Head CG Resultant | NJA| G's 68.21 139.3 " 54,6 83.7

CHEST PRIMARY PEAK ACCELERATIONS

Driver Passenger
Location Axis| Units Max Time Min Time Max Time Min Time
Chest CG X G's 8.5 "174.3 -43.2 69.2 5.1 257.4 -51.6|- 674
Chest CG Y G's 2.6 132.0 -9.9 81.8 9.9 67.0 -2.2|. . 1155
Chest CG Z G's 10.8 '860.7 -11.3 92.1 11.4 71.0 -10.8| - :95.0
Chest CG Resultant [ N/A[ _G's 438 oo 520 o< RN

FEMUR PEAK FORCES

Driver Passenger
Location Axis| Units Max Time Min Time Max Time Min Time
Left Femur Z |Newtons| 312.5| 164.0] -3392.2] . 54.3] 811.0] = 92.9| -5632.9}| .+ 56.3
Right Femur Z {Newtons| 510.9 42.5| -3615.0 49.2] . 298.8| 196.9| -2352.2| ""501

SEAT BELT PEAK FORCES

Driver Passenger
Location Axis| Units Max Time Min Time Max Time Min Time
Lap Belt N/A |Newtons| 7407.1 63.0 0.8 1.5] 9041.7 64.2 -19.8{ - 299:9
Shoulder Belt N/A [Newtons| 8503.4 76.7 -54.5| 167.7} 89035 65.6 -37.4| 161.0

HEAD INJURY CRITERA (HIC)

Driver Passenger
Location HIC | AvgG's T T? HIC | AvgG's T T2
Head CG Primary 690.9 | 499 63.0 98.9 | 4726 | 43.4 58.2 94.1

CHEST CLIP (3MSEC)

Driver Passenger
Location CLIP T T2 CLIP T! T?
Chest CG Primary 41.8 67.7 70.7 49,9 66.2 69.2.
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DATA SHEET NO. 8...(continued)

VEHICLE YR/MAKE/MODEL/BODY: 1998 CHEVROLET MALIBU 4 DOOR SEDAN

TEST PROGRAM:

1998 NHTSA 35 MPH NCAP

PELVIC PEAK ACCELERATIONS

NHTSA No.: MW0106

TEST DATE: 11/21/97

Driver Passenger
Location Axis| Units Max Time Min Time Max Time Min Time
Pelvis X G's 5.1 2464 -55.1 50.2 3.8| 132.6 -57.9(. - 562
Pelvis Y G's 5.7 99.5 -13.7 50.5 14.0 52.1 -5.5{ 109.2
Pelvis Z G's 7.6] 187.3 -22.7 83.4 41| 224.5 -18.3 95.7

UPPER NECK PEAK FORCES AND MOMENTS

Driver Passenger
Location Axis| Units Max Time Min Time Max Time Min Time
Neck Force X [Newtons] 333.5{ 166.7{ -1013.2 82.3] 447.9 56.3| -549.1 77.6
Neck Force Y |Newtons 84.0| 103.5] -420.0| 159.8} - 235.4 68.5] - -104.2 1715
Neck Force Z |Newtons| 1350.0 63.6| -848.8| 170.4}] 1516.7 67.7| -214.4| 24838
Neck Moment X | Joules 28.01 1441 -4.2| 689 14.2 67.5] -89l 12258
Neck Moment Y | Joules 55.3 66.5 -62.4] 171.4 35.4 77:3 -24.1 257.7
Neck Moment Z | Joules 26.4] 2005 -5.4| . 890 8.2 722 -1.6] 2291

FOOT PEAK ACCELERATIONS

Driver Passenger
L.ocation Axis| Units Max Time Min Time Max Time Min Time
Left Foot Aft X G's 164.1 43.8 -10.8 66.6] 209.7 50.3 -14.1 68.0
Left Foot Aft Z G's 90.0 43.6| -158.0 42.2 74.3 49.8 -93.0 54.1
Left Foot Fore Z G's 29.4 5401 -269.8 423 72.2 49.8(. -140.6 54.0].
Right Foot Aft X G's 278.5 47.6 -25.3 57.5] 109.3 49.9 -14.7 67.5
Right Foot Aft zZ G's 118.7 48.0] -279.7 48.4 6.7 64.4 -78.1 52.9
Right Foot Fore Z G's 99.6 68.5] -200.4 50.1 17.4 71.4) -111.7 43.2

UPPER AND LOWER TIBIA PEAK FCRCES AND MOMENTS

Driver Passenger
Location Axis| Units Max Time Min Time Max Time Min Time
Left Lower Force X |Newtons 76.8| 197.0] -1262.0 43.5 93.21 149.5| -1391.0 55.4
Left Lower Force Z |Newtons|] 279.6| 197.0| -4716.0 44 3] 209.01 173.0] -4947.7 53.9
Left Lower Moment | Y | Joules 52.3 43.1 -44.3 57.5 446 53.6 -19.4 60.1
Left Upper Moment | X | Joules 84.2 446 -48.7 38.8 17.5 62.6 -15.9 90.0
Left Upper Moment Y | Joules 169.4 43.5 -21.8 55.3] 2171 55.1 -15.2| . 1456
Right Lower Force X [Newtons] 110.2] 156.5] -2368.1 50.5 95.0] 197.4] -990.3 52.3
Right Lower Force Z |Newtons| 2443 196.9(-10351.3 49.7) 219.5] 205.7| -4368.0 50.2
Right Lower Moment| Y | Joules 37.0 47.6 -77.1 72.8 54.0 53.0 -2:3 36.0
Right Upper Moment| X | Joules 65.1 48,11 -147.8 51.2 8.0 63.5 -31.2 90.0
Right Upper Moment| Y | Joules 263.0 51.1 -16.7| 181.8fF 1420 52.0 -13.1| 252.0

16 KAR-97-R97050-01



VEHICLE YR/MAKE/MODEL/BODY: 1998 CHEVROLET MALIBU 4 DOOR SEDAN

TEST PROGRAM:

DATA SHEET NOC. 8...(continued)

NHTSA No.: MW0106

1998 NHTSA 35 MPH NCAP

TEST DATE: 11/21/97

CHEST PEAK DISPLACEMENTS

Driver Passenger
Location Axis| Units Max Time Min Time Max Time Min Time
Chest CG X MM 0.2 0.3 -38.6 79.8{ 0.4 1.6 -35.4 70.0

HEAD REDUNDANT PEAK ACCELERATIONS

Driver Passenger
Location ~ lAxis| Units Max Time Min Time Max Time Min Time
Head CG X G's 46,1 139.3 -66.4 78.7 18.0f 211.9 -50.0 84.0
Head CG Y G's 18.0 29.0 -48.7| 139.2 5.1 61.9 -=3.4} - 108.6
Head CG z G's 342| 1393 -11.0/ 1032} 287 68.0 -3.2| 105.9
Head CG Resultant [N/A| G's 71.5] 139.3 533 s4.0 AN

CHEST REDUNDANT PEAK ACCELERATIONS

Driver Passenger
Location Axis| Units Max Time Min Time Max Time Min Time
Chest CG X G's 10.4| - 173.9 -47.6 69.1 5.1] 2569 -50.8 67.4
Chest CG Y G's 3.1 129.7 -10.9 81.7 12.1 66.6 -2.21 +103.7
Chest CG Z G's 9.1 92.3 -8.1 53.2 11.2 711 -9.5| - 953
Chest CG Resultant | NJA| G's 48.0 69.1 52.7 67.4

REDUNDANT HEAD INJURY CRITERA (HIC)

Driver Passenger
Location HIC | AvgG's T T2 HIC | AvgCs| T T2
Head CG Redundant 7200 | 51.2 62.9 98.8 | 4496 | 42.6 58.5 94.4

REDUNDANT CHEST CLIP (3MSEC)

Driver Passenger
Location CLIP T T2 CLIP T! T2
Chest CG Redundant 45.8 67.6 70.6 49.7 66.2 69.2
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DATA SHEET NO. 9
SEAT BELT PERFORMANCE ASSESSMENT TEST DATA
TEST VEHICLE:__1998 CHEVROLET MALIBU 4-DOOR SEDAN NHTSA NO. _MWO0106

BELT LENGTH DATA (mm) DRIVER PASSENGER

Total belt length for continuous webbing
systems. ~

Retractor reel to ‘D’ ring

Shoulder belt length as measured on Part |
572 Dummy

Lap belt length as measured on Part 572
Dummy

Remainder of belt on reel

SHOULDER BELT SPOOL-OFF DATA (mm) DRIVER PASSENGER
As determined mechanically . 145
As determined electronically 1487
BELT STRETCH DATA (cm/cm) DRIVER PASSENGER

Measured electronically between shoulder e . ;(_).}60%,,
belt load cell and the "D" ring S b

Measured mechanically o0t
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DATA SHEET NO. 10

SUMMARY OF FMVSS 212 DATA

TEST VEHICLE: 1998 CHEVROLET MALIBU 4-DOOR SEDAN NHTSANO. _MW0106

Details of windshield mounting (method of retention, type of trim, etc.):
Windshield glass is secured to the vehicle frame with a rubber adhesive type adhesive with rubber molding
along the top and sides with rubber and plastic molding along the bottom.

The standard requires that the post test retention measurement be a minimum of 75 percent of the pretest total
periphery measurement for vehicles not equipped with occupant passive restraints and 50 percent for each side of
the windshield for vehicles which are equipped with occupant passive restraints.

- WINDSHIELD PERIPHERY MEASUREMENTS (mm)

PRETEST POST TEST PERCENT RETENTION

Right Side

Left Side

Total

Indicate area of retention failure.

INDICATE WIDTH OF MOLDING ———

' A

—_—

ZERO POINT

FRONT VIEW OF WINDSHIELD

Width of molding = Top & Sides _ 20 __ mm, Bottom __ 17 mm.

Temperature of windshield molding during test=_ 26.1_°C

19 KAR-97-R97050-01



DATA SHEET NO. 11

WINDSHIELD ZONE INTRUSION FMVSS 219 (PARTIAL) DATA

TEST VEHICLE:_1998 CHEVROLET MALIBU 4-DOOR SEDAN NHTSANO. _MWO0106

SKETCH OF FRONT VIEW OF WINDSHIELD:

Provide all dimensions necessary to reproduce the protected area.

< A —> DIMENSION
_"—1\ (mm)
B

ZERO POINT

FRONT VIEW OF WINDSHIELD

AREA OF PROTECTED ZONE FAILURES:

A Provide coordinates of the area that the protected zone was penetrated more than 0.25 in. by a
vehicle component other than one which is normally in contact with the windshield.

X Y

N/A::

S NIA

“NA
NA

B. Provide coordinates of the area beneath the protected zone template that the inner surface of the
windshield was penetrated by a vehicle component

X Y

N/A

N/A

N/A
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DATA SHEET NO. 12

FMVSS 301 FUEL SYSTEM INTEGRITY POST IMPACT DATA

TEST VEHICLE: 1998 CHEVROLET MALIBU 4-DOOR SEDAN NHTSA NO. _MWO0106

TEST MODE: _56.3 km/h New Car Assessment Program (NCAP) Frontal Barrier Impact

TEST DATE: _ November 21, 1997 TIME: __3:25PM TEMPERATURE: 26.7°C

—_———

STODDARD SOLVENT SPILLAGE MEASUREMENT:

A From impact until vehicle motion ceases - -
- Actual= 0.0 oz (Maximum Allowable = 1 ounce)
B. For 5 minute period after vehicle motion ceases - -
Actual = 0.0 oz (Maximum Allowable = 5 ounces)
C. For next 25 minutes - -
Actual = 0.0__. oz. (Maximum Allowable = 1 oz./minute)
D. Provide Spillage Details: No solvent spillage occurred
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DATA SHEET NO. 13

FMVSS 301 STATIC ROLLOVER DATA SHEET

TEST VEHICLE: 1998 CHEVROLET MALIBU 4-DOOR SEDAN NHTSANO. _MWO0108

TEST MODE: 56.3 km/h New Car Assessment Program (NCAP) Frontal Barrier Impact

TEST DATE: _ November 21, 1997 TIME: __3:25 PM TEMPERATURE: 26.7°C

90° TO 180°

180° TO 270° 270° TO 0°
1. The specified fixture rollover rate for each 90° of rotation = 1 to 3 minutes.

2. The position hold time at each position = 5 minutes (minimum)

TEST PHASE ROTATION TIME POSITION HOLD TIME | STODDARD SPILLAGE

0°TO 90°
90°TO 180°
180° TO 270°
270° TO 360°

3. Provide Details of Stoddard Solvent Spillage Locations--

No solvent leakage occurred during rollover tests.
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TEST VEHICLE:

DATA SHEET NO. 14

VEHICLE MEASUREMENTS

1998 CHEVROLET MALIBU 4-DOOR SEDAN

NHTSA NO. _MW0106

NO. MEASUREMENT DESCRIPTION DIMENSIONS IN MM
PRE-TEST POST-TEST DIFFERENCE
1 | Total length of vehicle at centerline 4840 4267 . 573
2 Rear surface of vehicle (RSOV) to front of engine 4130 3670 -460
3 RSOV to firewall centerline 3750 3631 =119
4 RSOV to leading edge of right door 3290 3285 -5
5 RSOV to leading edge of left door 3290 3285 -5
6 RSOV to lower leading edge of right door 3280 3275 -5
7 RSOV to lower leading edge of left door 3280 3280 0
8 RSOV to upper trailing edge of right door 2250 2246 -4
9 RSOV to upper trailing edge of left door 2250 2250 0
10 RSOV to lower trailing edge of right door 2245 2235 10
11 | RSOV to lower trailing edge of left door 2245 2240 5
12 RSOV to bottom of right ‘A’ pillar : 3250 3240 -10
13 RSOV to bottom of left ‘A’ pillar 13250 3240 -10
14 RSOV to firewall on right side 3700 3640 -60
15 RSOV to firewall of left side 3700 3620 -80
16 RSQV to steering column 2850 2830 -20
17 Center of steering column to left ‘A’ pillar 306 309 +3
18 Center of steering column to headlining 440 450 +10
19 RSOV to right side of front bumper 4705 4185 -520
20 RSOV to left side of front bumper 4705 4220 -485
21 Length of engine block 435 435 0
22 RSOV to right side of dash panel 3010 2990 -20
23 RSOV to center of dash panel 3000 2980 -20
24 RSOV to left side of dash panel 2990 2990 0

23
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" REAR DATUM REFERENCE

LENGTH OF
ENGINE BLOCK

10 EDGE € OF DOOR
= {EVEN NULMBER FOR
RIGHT SIDDE AND
D0 NUNMBER FOR
LEFT SIDEJE)

TO LEADINGG EDGE
= IN FRONT COF DOOR
{RIGHT/LEFTFT SID€)

Xi9.20
""" (RIGHTAEFT SDE)
1O HEADUNER
o L
L A

CENTER OF

STEERNG ' N

Column -

TO ‘A POST

REAR DATUM

REFERENCE AT
CENTER OF REAN
>-<_TOBOMOMOF  BUMPER
"~ POST
X14.18 =< {RIGHTAEFT SOE)
f X186 %

1O STEERING COLUMN TO FREWALL [RIGHTAEFT SIDE)
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DATA SHEET NO. 15

CAMERA LOCATIONS
TEST VEHICLE: 1998 CHEVROLET MALIBU 4-DOOR SEDAN NHTSA NO. MWOQ0106
CAMERA CAMERA POSITIONS ANGLE | FILM PLANE
(mm) TO HEAD
(Deg.) TARGET LENS SPEED
NO. VIEW X Y Z (mm) (mm) (fps)
1 Right Side 645 19,800 1370 0 19,800 Zoom 24
View-Real Time
2A Left Side 1981 -7670 914 0 7824 13 260
View No. 1
2B Left Side 1397 -9500 1320 0 9677 25 950
View No. 2
3 Left Side 1676 -9500 1320 0 9662 -50 950
View No. 3
4 Left Side 3200 -2336 1880 24 2195 19 990
View No. 4
5 Left Side 1981 -7770 3150 12 8077 25 1000
View No. 5
6 Left Side 1981 -7770 2540 10 8027 25 900
View No. 6
7 Right Side 1854 8382 1096 0 8046 13 1070
View No. 1
8 Right Side 1270 10,185 1066 0 9875 50 1000
View No. 2
9 Right Side 6935 11,912 1117 8 12,314 80 960
View No. 3
10 Right Side 2997 10,871 1066 10 10,546 50 900
View No. 4
11 Overhead 10,660 0 5540 0 4650 13 1150
Windshield
12 Front View No. 1 279 -457 2515 40 3050 198 1100
Driver
13 Front View No. 2 279 254 2515 40 3050 19 900
Passenger
14 Pit Camera 660 0 -1575 0 N/A 13 880
Engine View
15 Pit Camera Fuel 4724 260 -1727 48 N/A 19 1000
Tank View
16 Driver Side 3302 -260 1194 15 1046 13 400
Onboard
17 Passenger Side 3302 260 1194 15 1046 13 475
Onboard

* X - film plane to barrier face Y - film plane to monorail centerline

25

Z - film plane to ground
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DATA SHEET NO. 16
REFERENCE PHOTOGRAPH TARGETS
TEST VEHICLE:__1998 CHEVROLET MALIBU 4-DOOR SEDAN NHTSANO. _MWQ106

ITEM | DESCRIPTION ITEM DESCRIPTION

AX TARGET A TO BARRIER NY TARGET N TO REAR BUMPER

AB | TARGET A TO TARGET B 5 [ BN TARGET B 70 TARGET N

AO VERTICAL DISTANCEATO O 53 KY TARGET K TO REAR BUMPER

BJ TARGET B TO TARGET J KL TARGET K TO TARGET L

Bl TARGET B TO STEERING COLUMN TARGET B TO TARGET L
BZ TARGET B TO GROUND LEVEL LM TARGET L TO TARGET M
EX TARGET E TO BARRIER MX TARGET M TO BARRIER

EF TARGET E TO TARGETF CL/PL | VEHICLE CENTERLINE TO PASSENGER

FG TARGET F TO TARGET G 0 CL/PW | VEHICLE CENTERLINE TO RIGHT SILL

BF TARGET B TO TARGET F ] CLUDL | VEHICLE CENTERLINE TO DRIVER

BY TARGET B TO REAR BUMPER CL/DW | VEHICLE CENTERLINE TO LEFT SILL

Distances in mm

i
e . 0.

cl

s

4———EX ——+4—EF ——FG —i%  LEFT SIDE VIEW :
: : —BF —e BY

NY

mm e g

t KY

RIGHT SIDE VIEW
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TEST VEHICLE:

DATA SHEET NO. 17

VEHICLE INTRUSION MEASUREMENTS

1998 CHEVROLET MALIBU 4-DOOR SEDAN

DOOR OPENING WIDTH

NHTSANO. _MW0106

UNITS (mm) LEFT SIDE RIGHT SIDE
MEASUREMENT BC DE GH 1
PRE-TEST 1040 | 1035 | 1040 1035
POST-TEST 1040 | 1035 | 1040 1035
DIFFERENCE SE T P X 0
VEHICLE WHEELBASE CHANGE
UNITS (mm) A= LEFT SIDE WHEELBASE F = RIGHT SIDE WHEELBASE
PRE-TEST ; ' 1 : 2717
POST-TEST " 2590
DIFFERENCE Az7

27
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Data Sheet No. 17 .....(Continued)

FLOOR PAN INTRUSION (Distances in mm)

TARGET A B C D
COLUMN
TARGET POST- PRE- POST-
ROW TEST TEST TEST
2
3
4
5 - 48 0 150
REF. RSOV TO ANCHOR SOV TO ANCHOR
POINT B_OLT {(PRE-TEST) BOLT (POST-TEST)
® ® ® |
® ® ® 2
&® &® ® ® 3
® ® ® & 4
® &® ® ® 5
A B C D

® X

LEFT FRONT SEAT ANCHOR BOLT

TO RSOV REFERENCE

DRIVER SIDE FLOOR PLAN
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DRIVER COMPARTMENT INTRUSION (Distances in mm)

(Data Sheet No. 17 .....Continued)

REF. DESCRIPTION : PRE-TEST | POST-TEST
AB DOOR OPENING (INSIDE WINDOW JAM) '

CX LOWER LEFT KNEE BOLSTERTO X

DX LOWER RIGHT KNEE BOLSTER TO X

EX BRAKE PEDAL TO X

FX FOOT RESTTO X

GX STEERING COLUMN HUB (CENTER) TO X

X = LEFT FRONT SEAT ANCHOR BOLT

AB

EEEEPREED

EX —
— CX —¥

— DX —

— X

DRIVER COMPARTMENT

29
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DATA SHEET NO. 18

BARRIER ORIENTATION

TEST VEHICLE: 1998 CHEVROLET MALIBU 4-DOOR SEDAN NHTSANO. _MWO0106
A =VEHICLE WIDTH MEASURED AT WIDEST POINT _N/A mm
B = OFFSET FROM LEFT EDGE OF VEHICLE __N/A mm
ACTUAL OFFSET DURING TEST NNA _ _mm =_ NA%

(NO OFFSET REQUIRED FOR THIS TEST)
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DATA SHEET NO. 19

ACCIDENT INVESTIGATION DIVISION DATA

TEST VEHICLE:__1998 CHEVROLET MALIBU 4-DOOR SEDAN NHTSANO. _MWO0106
VIN: 1G1IND52T2W6142881 TEST DATE: 11/21/97
WHEELBASE: _2718 mm TEST WEIGHT: _1626 kg
VEHICLE SIZE CATEGORY: 4-DOOR PASSENGER SEDAN

ACCELEROMETER DATA:

LOCATION: Left and right rear floor pans

CALIBRATION PROCEDURE: _6 months/ drop test

LINEARITY: _Good INTEGRATION ALGORITHM: _NHTSA Standard
VEHICLE IMPACT SPEED: __56.62 km/h TIME OF SEPARATION: __119.9 msec
VELOCITY CHANGE: 68.60 _km/h

COLLISION DEFORMATION CLASSIFICATION (CDC) CODE: F (frontal)

C1

. IMPACT MODE: Full Frontal
Y2 L2 CRUSH DEPTH DIMENSIONS:
czi Cc3 : c4 |C5 |[C6 Cl= 485 mm

MIDPOINT OF DAMAGE: D = vehicle centerline 647MM

LENGTH OF DAMAGE REGION:

L= 1295 mm
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DATA SHEET NO. 20
DUMMY/VEHICLE TEMPERATURE STABILIZATION
TEST VEHICLE: 1998 CHEVROLET MALIBU 4-DOOR SEDAN NHTSANO. _MWO0106

VIN: 1GIND52T2W6142881 TEST DATE: 11/21/97

N
Ay
NN\

AR
I

o
=
a

z
e,
¥i
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APPENDIX A

PHOTOGRAPHS




LIST OF PHOTOGRAPHS

Figure Page
A-1 Right Front As Received A-1
A-2 Left Rear As Received A-2
A-3 Vehicle Certification Label A-3
A-4 Vehicle Tire Placard A-4
A-5 Pre-test Front View A-5
A-6 Post-test Front View A-B
A7 Pre-test Left Side View A7
A-8 Post-test Left Side View A-8
A9 - Pre-test Right Side View A-9
A-10 Post-test Right Side View A-10
A-11 Pre-test Right Front View A-11
A-12 Post-test Right Front View A-12
A-13 Pre-test Left Rear View A-13
A-14 Post-test Left Rear View A4
A-15 Pre-test Windshield A-15
A-16 Post-test Windshieid A-16
A-17 Pre-test Engine Compartment A-17
A-18 Post-test Engine Compartment A-18
A-19 Pre-test Fuel Cap A-19
A-20 Post-test Fuel Cap A-20
A-21 Pre-test Front Underbody A-21
A-22 Post-test Front Underbody A-22
A-23 Pre-test Rear Underbody A-23
A-24 Post-test Rear Underbody A-24
A-25 Pre-test Driver Side Floor A-25
A-26 Post-test Driver Side Floor A-26
A-27 Pre-test Driver Dummy (Front View) A-27
A-28 Post-test Driver Dummy (Front View) A-28
A-28 Pre-test Driver Dummy (Thru Window) A-29
A-30 Post-test Driver Dummy (Thru Window) A-30
A-31 Pre-test Driver Dummy (Door Open) A-31
A-32 Post-test Driver Dummy (Door Open) A-32
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R 50

LIST OF PHOTOGRAPHS...(Continued)

Figure Page
A-33 Pre-test Driver Dummy (90° to Vehicle) A-33
A-34 Post-test Driver Dummy (90° to Vehicle) A-34
A-35 Post-test Driver Dummy Head A-35
A-36 Post-test Driver Dummy Contact Point A-38
A-37 Post-test Driver Dummy Contact Point A-37
A-38 Pre-test Driver Side Knee Bolster A-38
A-39 Post-test Driver Side Knee Bolster A-39
A-40 N Pre-test Passenger Dummy (Front View) A-40
A-41 Post-test Passenger Dummy (Front View) A-41
A-42 Pre-test Passenger Dummy (Thru Window) A-42
A-43 Post-test Passenger Dummy (Thru Window) A-43
A-44 Pre-test Passenger Dummy (Door Open) A-44
A-45 Post-test Passenger Dummy (Door Open) . A-45
A-46 Pre-test Passenger Dummy (90° to Vehicle) A-46
A-47 Post-test Passenger Dummy (90° to Vehicle) A-47
A-48 Post-test Passenger Dummy Head A-48
A-49 Post-test Passenger Dummy Contact Point A-49
A-50 Post-test Passenger Dummy Contact Point A-50
A-51 Pre-test Passenger Side Knee Bolster A-51
A-52 Post-test Passenger Side Knee Bolster A-52
A-53 Vehicle on Rollover Device A-53
A-54 Vehicle During Impact A-54
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FIGURE A-1. RIGHT FRONT AS RECEIVED
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FIGURE A-2. LEFT REAR AS RECEIVED
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FIGURE A-3. VEHICLE CERTIFICATION LABEL
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FIGURE A-4. VEHICLE TIRE PLACARD
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FIGURE A-5. PRETEST FRONT VIEW
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FIGURE A-6. POST TEST FRONT VIEW
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FIGURE A-7. PRETEST LEFT SIDE VIEW
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FIGURE A-8. POST TEST LEFT SIDE VIEW

A-8

KAR-97-R97050-01



KAR-97-R97050-01

¥ n.L-.I T ul_ﬂ

FIGURE A-9. PRETEST RIGHT SIDE VIEW




FIGURE A-10. POST TEST RIGHT SIDE VIEW
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FIGURE A-11. PRETEST RIGHT FRONT VIEW

A-11
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FIGURE A-12.

POST TEST RIGHT FRONT VIEW

A-12

KAR-87-R87050-01



\

FIGURE A-13. PRETEST LEFT REAR VIEW

A-13
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FIGURE A-14 POST TEST LEFT REAR VIEW
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FIGURE A-15. PRETEST WINDSHIELD
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FIGURE A-16. POST TEST WINDSHIELD
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FIGURE =17, PRETEST ENGINE COMPARTMENT
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FIGURE A-18. POST TEST ENGINE COMPARTMENT
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FIGURE A-19. PRETEST FUEL CAP
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FIGURE A-20. POST TEST FUEL CAP
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FIGURE-21. PRETEST FRONT UNDERSIDE
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FIGURE A-22. POST TEST FRONT UNDERSIDE
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FIGURE A-23. PRETEST REAR UNDERSIDE
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FIGURE A-24. POST TEST REAR UNDERSIDE
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FIGURE A-25. PRETEST DRIVER FLOOR PAN
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FIGURE A-26. POST TEST DRIVER FLOOR PAN
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FIGURE A-27. PRETEST DRIVER DUMMY (FRONT VIEW)
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FIGURE A-28. POST TEST DRIVER DUMMY (FRONT VIEW)

A-28 KAR-97-R87050-01



FIGURE A-29. PRETEST DRIVER DUMMY (THRU WINDOW)
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FIGURE A-30. POST TEST DRIVER DUMMY (THRU WINDOW)
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FIGURE A-31, PRETEST DRIVER DUMMY (DOOR OPEN)
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FIGURE A-32. POST TEST DRIVER DUMMY (DOOR OPEN)
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FIGURE A-33. PRE TEST DRIVER DUMMY (80° TO VEHICLE)
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FIGURE A-34. POST TEST DRIVER DUMMY (90° TO VEHICLE)
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FIGURE A-35. POST TEST DRIVER DUMMY HEAD
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FIGURE A-36, POST TEST DRIVER DUMMY CONTACT POINT
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FIGURE A-37. POST TEST DRIVER DUMMY CONTACT POINT
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FIGURE A-38. PRETEST DRIVER SIDE KNEE BOLSTER
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FIGURE A-39, POST TEST DRIVER KNEE BOLSTER
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FIGURE A-40. PRETEST PASSENGER DUMMY (FRONT VIEW)
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FIGURE A-41. POST TEST PASSENGER DUMMY (FRONT VIEW)
A-41 KAR-97-R97050-01



FIGURE A-42. PRETEST PASSENGER DUMMY (THUR WINDOW)
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FIGURE A-43. POST TEST PASSENGER DUMMY (THRU WINDOW)
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FIGURE A-44. PRETEST PASSENGER DUMMY (DOOR OPEN)

A-td KAR-87-RS7050-01



FIGURE A-45. POST TEST PASSENGER DUMMY (DOOR OPEN)
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FIGURE A-46. PRETEST PASSENGER DUMMY (90° TO VEHICLE)
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FIGURE A-47. POST TEST PASSENGER DUMMY (90° TO VEHICLE)

A-47 KAR-87-R97050-01



FIGURE A-48. POST TEST PASSENGER DUMMY HEAD
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FIGURE A-49.POST TEST PASSENGER DUMMY CONTACT POINT
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FIGURE A-50. POST TEST PASSENGER DUMMY CONTACT POINT
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FIGURE A-51.PRETEST PASSENGER SIDE KNEE BOLSTER
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FIGURE A-52. POST TEST PASSENGER SIDE KNEE BOLSTER
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FIGURE 53. VEHICLE ON ROLLOVER
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FIGURE 54. VEHICLE DURING IMPACT
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APPENDIX B

DUMMY, VEHICLE AND RESPONSE DATA TRACES



Data Plot
B-1
B-2
B-3
B-4
B-5
B-6
B-7
B-8
B-9
B-10
B-11
B-12
B-13
B-14
B-15
B-16
B-17
B-18
B-19
B-20
B-21
B-22
B-23
B-24
B-25
B-26
B-27
B-28
B-29
B-30
B-31
B-32
B-33
B-34
B-35

LIST OF DATA PLOTS

Driver Head Primary X

Driver Head Primary X Velocity
Driver Head Primary X Displacement
Driver Head Primary Y

Driver Head Primary Z

Driver Head Resultant Primary
Driver Head Redundant X

Driver Head Redundant X Velocity
Driver Head Redundant X Displacement
Driver Head Redundant Y

Driver Head Redundant Z

Driver Head Resultant Redundant
Driver Neck Force X

Driver Neck Force Y

Driver Neck Force Z

Driver Neck Force Resultant

Driver Neck Moment X

Driver Neck Moment Y

Driver Neck Moment Z

Driver Neck Moment Resultant
Driver Chest Primary X

Driver Chest Primary X Velocity
Driver Chest Primary X Displacement
Driver Chest Primary Y

Driver Chest Primary Z

Driver Chest Primary Resultant
Driver Chest Redundant X

Driver Chest Redundant X Velocity
Driver Chest Redundant X Displacement
Driver Chest Redundant Y

Driver Chest Redundant Z

Driver Chest Redundant Resultant
Driver Chest Displacement X

Driver Pelvis X

Driver Pelvis X Velocity

Page
B-1
B-2
B-3
B-4
B-5
B-6
B-7
B-8
B-9
B-10
B-11
B-12
B-13
B-14
B-15
B-16
B-17
B-18
B-19
B-20
B-21
B-22
B-23
B-24
B-25
B-26
B-27
B-28
B-29
B-30
B-31
B-32
B-33
B-34
B-35
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Data Plot
B-36
B-37
B-38
B-39
B-40
B-41
B-42
B-43
B-44
B-45
B-46
B-47
B-48
B-49
B-50
B-51
B-52
B-53
B-54
B-55
B-56
B-57
B-58
B-59
B-60
B-61
B-62
B-63
B-64
B-65
B-66
B-67
B-68
B-69
B-70

LIST OF DATA PLOTS.. .(Continued)

Driver Pelvis X Displacement
Driver Pelvis Y

Driver Pelvis Z

Driver Pelvis Resultant

Driver Left Femur Force

Driver Right Femur Force

Driver Left Upper Tibia Moment X
Driver Left Upper Tibia Moment Y
Driver Right Upper Tibia Moment X
Driver Right Upper Tibia Moment Y
Driver Left Lower Tibia Force X
Driver Left Lower Tibia Force Z
Driver Left Lower Tibia Moment Y
Driver Right Lower Tibia Force X
Driver Right Lower Tibia Force Z
Driver Right Lower Tibia Moment'Y
Driver Left Foot Aft X

Driver Left Foot Aft Z

Driver Left Foot Fore Z

Driver Right Foot Aft X

Driver Right Foot Aft Z

Driver Right Foot Fore Z

Driver Lap Belt Force

Driver Shoulder Belt Force

Driver Shoulder Belt Pullout

Driver Shoulder Belt Elongation
Passenger Head Primary X

Passenger Head Primary X Velocity

Passenger Head Primary X Displacement

Passenger Head Primary Y
Passenger Head Primary Z
Passenger Head Resultant Primary

Passenger Head Redundant X

Passenger Head Redundant X Velocity

Passenger Head Redundant X Displacement

Page
B-36
B-37
B-38
B-39
B-40
B-41
B-42
B-43
B-44
B-45
B-46
B-47
B-48
B-49
B-50
B-51
B-52
B-53
B-54
B-55
B-56
B-57
B-58
B-59
B-60
B-61
B-62
B-63
B-64
B-65
B-66
B-67
B-68
B-69
B-70
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Data Plot
B-71
B-72
B-73
B-74
B-75
B-76
B-77
B-78
B-79
B-80
B-81
B-82
B-83
B-84
B-85
B-86
B-87
B-88
B-89
B-90
B-91
B-92
B-93
B-94
B-95
B-96
B-97
B-98
9-99
B-100
B-101
B-102
B-103
B-104
B-105

LIST OF DATA PLOTS...(Continued)

Passenger Head Redundant Y
Passenger Head Redundant Z
Passenger Head Resultant Redundant
Passenger Neck Force X

Passenger Neck Force Y

Passenger Neck Force Z

Passenger Neck Force Resultant
Passenger Neck Moment X

Passenger Neck Moment Y

Passenger Neck Moment Z

Passenger Neck Moment Resultant
Passenger Chest Primary X

Passenger Chest Primary X Velocity
Passenger Chest Primary X Displacement
Passenger Chest Primary Y

Passenger Chest Primary Z

Passenger Chest Primary Resultant
Passenger Chest Redundant X
Passenger Chest Redundant X Velocity
Passenger Chest Redundant X Displacement
Passenger Chest Redundant Y
Passenger Chest Redundant Z
Passenger Chest Redundant Resultant
Passenger Chest Displacement X
Passenger Pelvis X

Passenger Pelvis X Velocity
Passenger Pelvis X Displacement
Passenger Pelvis Y

Passenger Pelvis Z

Passenger Pelvis Resultant

Passenger Left Femur Force
Passenger Right Femur Force
Passenger Left Upper Tibia Moment X
Passenger Left Upper Tibia Moment Y
Passenger Right Upper Tibia Moment X

Page
B-71
B-72
B-73
B-74
B-75
B-76
B-77
B-78
B-79
B-80
B-81
B-82
B-83
B-84
B-85
B-86
B-87
B-88
B-89
B-90
B-91
B-92
B-93
B-94
B-95
B-96
B-97
B-98
9-99
B-100
B-101
B-102
B-103
B-104
B-105

KAR-97-R97050-01



Data Piot
B-106
B-107
B-108
B-109
B-110
B-111
B-112
B-113
B-114
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

LIST OF DATA PLOTS.. .(Continued)

Passenger Right Upper Tibia Moment Y
Passenger Left Lower Tibia Force X
Passenger Left Lower Tibia Force Z
Passenger Left Lower Tibia Moment Y
Passenger Right Lower Tibia Force X
Passenger Right Lower Tibia Force Z
Passenger Right Lower Tibia Moment Y
Passenger Left Foot Aft X

Passenger Left Foot Aft Z

Passenger Left Foot Fore Z

Passenger Right Foot Aft X

Passenger Right Foot Aft Z

Passenger Right Foot Fore Z
Passenger Lap Belt Force

Passenger Shoulder Belt Force
Passenger Shoulder Belt Pullout
Passenger Shoulder Belt Elongation
Vehicle Left Rear Primary X

Vehicle Left Rear Primary Velocity X
Vehicle Left Rear Primary Displacement
Vehicle Right Rear primary X

Vehicle Right Rear Primary Velocity X
Vehicle Right Rear Primary Displacement
Vehicle Engine Top X

Vehicle Engine Top Velocity X

Vehicle Engine Top Displacement
Vehicle Engine Bottom X

Vehicle Engine Bottom Velocity X
Vehicle Engine Bottom Displacement
Vehicle Left Brake Caliper X

Vehicle Left Brake Caliper Velocity X
Vehicle Left Brake Caliper Displacement
Vehicle Right Brake Caliper X

Vehicle Right Brake Caliper Velocity X
Vehicle Right Brake Caliper Displacement

Page

B-108
B-107
B-108
B-109
B-110
B-111
B-112
B-113
B-114
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
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B-141
B-142
B-143
B-144
B-145
B-146

Vehicle Instrument Panel X

Vehicle Instrument Panel Velocity X
Vehicle Instrument Panel Displacement
Vehicle Left Rear Redundant X
Vehicle Left Rear Redundant Velocity X

Vehicle Left Rear Redundant Displacement

B-141
B-142
B-143
B-144
B-145
B-146

KAR-97-R97050-01



Mﬂ\wﬂxwﬁd\wmﬂ\m 100114 HdaquinN sAIng
£ ¥ ’ » ; 26/1e/t 1 s8] jo /e
N 0001 -SSBID J9lid IVS
SPUODBSIIIN 264  Ie 159" “BNjeA WNWIUIN
uepas 100Q v NGIE 12]0JABYD 866 “BPIYBA 1581 spuoossyiN  £6EL B 025 ‘anjeA WNWIXep
90LOMW “ON  dVON Ydw G¢ YSIHN 8661  wesboid Busa X Kiewlid pesH JsAauq :uonduoseq ANy
SPUODBSH|I - BWIL
0ot Gl 0S¢ Gce 00z gLl 0st Gcl 001 Gl 0% Ge 0 Gz
1 \- 1 L ~ — - 1 \r ] L ON—\I
|
e - F— A:!.x......ii;:f i R ‘« —— - R PRSI . OO r|
! : m
— “ - — _ — - 0g-
| |
: W - | o
| |
| ,
- . ‘ ,_ -t op-
! ‘ Q)
| ‘I%I«‘,.ﬂ _ \w o - ONn w
L \ R
5.‘(,. rJrJlW - _ = .\M,}F%14 by v + 0
] | |
I M N P - St ﬁ . . - -+ Oy
| | | |
H, W ’
! H
H “ |
| i

08

KAR-97-R97050-01

B-1



TT100-INI | dequiny aAInD

T 8/lZibE | aseLjoeleq

© 08k sseDJelid IvS

SPUOOSSIIN 620} 18 0l :enjeA Winwiuiy
uepag J0oQ ¥ NGIBN 18]0IASYD 8561 :90IYyoA 159, SPUOISSIIN~ 0'9Z  Je 6'95 :onjeA WNWIXE
90LOMW ‘ON  dVON Ydw GE VSIHN 8661  weuBoid Bunsa Aoolap X Klewld peaH JeAld :ucnduossd aaind

buryeourbuz

SPUOOISHIN - BWIL

00ge Sl¢ 0G¢ gée 0o¢ Sl 051 el 001 S. 0S Ge 0 Ge-

oz-

0}-

\ 0l

|
o

o~
HINM

[0}

ov

0S

09

0/

KAR-97-R97050-01

B-2




ARqUUNN sAInD
s9] jo 8jeQ
‘ssejQ J9llid Ivs

uepag 10oQ ¥ NqIfely 19101A3UD 866}

JAnEA WNLIUpN

T 00Nl
TN
o8l
spuodssiii - 00 e 10"
Bj0IURA 180.L SpUoOSSIIN ¢ 258 1 €011

90LOMW "ON  dVON Udw G2 VYSIHN 8661

:8njeA WINWIXRW

weibold bunsa | ‘|dsiq X Alewild pesH JaAlig

‘uondiioseq aAInD

00¢

Gl¢

05¢

GZ¢

00¢

7

SPUODBSIIIA - SWi |

oSl Gel 001 GL 0S G¢ 0

Ge-

05~

q-

14

0§

o
I~
W

00!

e

051

Gl

00¢

KAR-97-R97050-01

B-3



T Zo0d | equiny eand

T 6/lz/vk 1ssLjoeleq

T 0001 :sseiDJelid 3vs

SpUooasIiN 2 6EL 18 GOF :oNfeA WNWIUIN
uepag JooQ ¥ NQI[e|N 19/0IAYD 866 :9j0IyaA IS0 SPUOYBSIIIN €6V  Je LGh :anjen wnwixep
90LOMW "ON  dVON Udw G€ VSIHN 8661  weuboid Bunsay A Kiewing pesH Joniq :uolduosaQ AN

SPUOOASHIN - WL

00€ Sle 05¢ §ce 00¢ Sil 051 Gel 00} 74 0§ T4 0 T

09-

0s-

# r&l%g&_?? o ‘gk.._—‘w‘?z_.!f My " 0

1 | f.
R AW/ RN R N I

0¢

0€

oy

KAR-97-R97050-01




uepsag Jo0Q { Nglje|y 19]0IAS4D 8661

90L0MW "ON  dVON ydw GE YSIHN 8661

T 0012 Jequun eAInD

T 6/lzy | aseljoeeq

T 0004 issElD Jalid 3YS

SpuooBSIN 2 E0L 1B ze “ONEA WNWIUN

0joIYoA 151 spuoossiiiN S 29 I8 1 0e :anje Wnwixey
welbold Bupse 7 Alelllid peaH Jaaug :uonduosaq anND

00€

SPUODSSII - SWiL

Gl 05} Gel 0 Se-
: : _ oL~
— I S x\oxlml
_w ,p E ” w,x_n\x . S
A \ o
AR
- {w{_ VT R
IR I |
Ul
“““ i L f e oz
-
|
———— S - IR A R T4
_ |
e S —— : —ime et 0F
| x s

oy

S99

KAR-97-R97050-01

B-5



burysourbuyz

uepsg 1ooqg v ngile|N 19|0IABYD 8661

8191y IS8 L

90LOMW “ON  dVON ydw G¢ YSLHN 8661

weiboid Buysa]

100-S3Y
le/ielLl

000}

SPUOIBS|HIA 11 e 1'0

SpUodssiiiin  £'6€l 1B <89

Alewlid Jueynsay pesH Jaalg

JJequunN sang
1189 Jo 81e
'SSE[D J8)ji4 VS
‘anjeA wnwiuipy
:BnfeA Wnwixey

:uonduoseqg aAIND

00¢

S.2 0s¢ Gee 00¢ SLi

SPUODSSHIIIY - S|

0G}

00} 1574 0S G2 0

gg-

0z-

- o—‘l

",

| vl

0l

0¢

SO

0¢

oy

0s

09

0.

08

KAR-87-R97050-01

B-6



buryerurbuz

uepag JooQd ¥ Nqije 19|01A84D 8661

90LOMW “ON  dVON ydw G¢ YSIHN 8661

Cv00 s
O
000}
spucossiiN - 2'8L 1 v99-
BPIYeA ISOL SpuoossliiN - €6EL 18 Loy

welboid bunsel X JUBPUNPaY pBaH JoALg

JDGUINN DAIND
11891 j0 8ieq
'sseID 1814 IVS
:anjeA WNWIUIN
anjeA WNUWIXBRW

:uopduosag sang

00€

Gle 0S¢ gee 00e SlL

SPUOOSSI[IIAl - BWI L

051 4 00t G. 0S Ge 0

1

Ge-

0ci-

- 001-

09-

SIE)

0¢

oy

09

08

KAR-97-R97050-01

B-7



uepsg Jooq ¢ Nqifey 18j0JA94D 8661

90LOMW "ON dvON ydw G€ YS1HN 8661

BPIYSAISaL
welbosd Bunse ]

T V00 INI

T 6elTL
08t
SpuodssiiiiN - £'egl 18 YAV X/
SPUOIaSIIN 00 je 9'9%

AI00je A\ X JUuBpUNpayY peaH Joaldg

JaquInN sAIND
Jsa] jo ejeq
sse|D Jojid VS
anjeA WNWIUIN
‘aNfeA WnWIXen

:uonduosaqg anngd

00¢

Gle

0S¢ Gze 002

Sl

SPUOOASI|IA - BWI|

0s}

14 00}

174 0§ 1[4 0

Ge-

'

oe-

oc-

0L~

g
//

0l

HIAM

0¢

0g

oy

0s

09

0.

KAR-97-R97050-01

B-8



burvedsurbug

Uepag Joog ¥ ngiieN 18[0JABYD 86561

90LOMW ON  dVON ydw G YS1HN 8661

P00-ZNI

26/1¢/L L
081

SpUodashiiN - 0°0 e Vo

PPIYBAISEL SpuodssSiiin ¢ Z'¥8 Ie 1’801

weibold Hunss | 1ds1g X JuBpunpay pesH JaalQg

JJegquInN aAInD
s8] o apeQ
'$SBD 1914 IVS
JoNjeA WNWIUIA

:onjeA WnNWixew

:uopduosag anng

00¢ §l¢ 0s¢ Gee 00¢ S21

SPUODSSjiA - sl L

0G1 Gel 00t 7 0§ Ge 0

Gz-

0S-

Ge

0S

WD

-Gl

00}

Gci

0gL

00¢

KAR-97-R97050-01

B-9



burysourbuz

i Au\,’ @ Wi ef

uepag 10oQ v NQIRIA 18]0JA8YD 866}

T g00d
T
000}
spucossiiiv - z6el 1B L'8p-
‘BPIYBA 1531 spuodssiiN - 062 18 08l

90L0OMW "ON  dVON ydw S€ YS1HN 8661

JaquinN aAIng
159} Jo ajeq
$sB|D M9l 3VYS
:aneA wnuwupy

:aNjeA WNUHXeW

weibold Bunss A juepunpsy peeH JsAuqg

:uonduossaq aang

00¢

SPUOOBSI[IIA - SWI]

VA A 08¢ Gic 00¢ Gl 0SG1 474 00l Gl 0s Sc 0 S¢-
06-
Ot~
o¢-
J 0z-
. i

v ]

o LY [l _ 0l-
ﬁ»%\\m._s. {ff.

¥
A

T

/

i

o

0¢

0¢

oY

0§

SO

KAR-97-R97050-01

B-10



Mﬂ\.ﬂﬂ\@@dﬂm\n\m 900714 J8quWINN sAIND
" %) R Le/ie/b) 1884 jo 81eg
000} -sse|d 94 VS
spuodssiliiiy - 2'eol e 0l PnjeA WU
UEPaS 100Q ¥ NQlEN 19]0JABYUD 866+ BJoIUSAISaL SPUODBSIIIN - €681 1B ve BNEA WNWIXEW
90}0MWW "ON  dVON UdW GE YSIHN 866}  weiBoid Buyse) Z Ju2punpay pesH 1aALQ 'uonduosag smng
SPUODBSIIIj - BUlI)
00g G/¢ 0se G2¢e 00¢ Sll 061l qcl 00l . 0S |*14 0 Se-
G-
0}-
—— G-
NP ]

..__.ﬂﬂ.?%i%%_ i 0

8.9

-0}

_r__ t Gl

! 0¢

,‘ra G¢

o€

Ge

B-11




¥00-S34 LIBGUINN BAIND
1611214 189 Jo 9@
0001 :$sej0 Jalll4 V'S
spuoossiin_ G L 18 Z0 ‘anjeA WnWIUIA
Uepas 100 ¥ NQIEIN J810IABYD 8661 :9OIYaA 159 L spuooesi|in €65l 1 S1L :aNjeA WNWIXe
90LOMIN “ON dVYON Udw 6 YSIHN 8661  weiboid Bugss) JuBpUNPaY JUB)INSaY PEaH JaAd  :uonduosaq enng
SPUCOBSII - I
00€ 512 052z 52z 002 G/1 05} szl 00} Gl 0S sz 0 gz
0z-
0}-
T ST, 0
’ piAbg _ .\i\j
j ;i%a%%}f f;/ ,,%/ \f., *ﬁf,‘_} ¢ {%.
o 4 At a ) AL 0l
NN
f |/
M _ ! 0z
,>, \, 2
- ] o ¢
f

f v

" \ 0S

u 8

W/
0L

08

KAR-97-R97050-01

B-12



buryeourbuz

‘SjoIyaA Ise L
weiboid Buyss ]

Uepsg JooQ ¥ QI 19]01A84D 8661
90LOMIN “ON  dVON Udw G€ YSLHN 8661

L0074 -JeqLUNN 8AIng

L6/VT/HL 1s8] Jo 9jeQ
000} 'ssej0 Joli4 VS
SpUoSaSIN_ €28 18 Zel0}- [eNjeA WNWiLIy

spuoossiiiiy - 2’991 e g'eee :onjeA WnWwixep

X 90104 28N JaALQJ :uonduossq aning

SPUCOSSHII - O

00¢ Si¢ 06¢ Gee 002 G2 0s1 Szl 001

7 0s 1574 0 Ge-
002}~

: 0001}~

-k 008

,__f} : 009-
}

ﬂ 00%-

ek 002

SUOIM3N

b
4

S

z._f{; i %%%j%%%% 0

00¢

;{ ,.

00¥

009

008

KAR-97-R97050-01

B-13



burysourbuz

uepag Jo0oQ y Nqliel 18joirsyd 8661

90LOMWN “ON  dVON Ydw G YSIHN 8661

BPIYSA ISaL
weibord Bupsaj

800114
L6/1e/L)

000!

SpuoossiiiN - 8’651 1B 0'0zy-

SpuodssiiiiN - €0l B 0'v8

A 90104 Yo8N 18ALQ

aguinN aang
2188 Jo ajeq
s8B|D J9lii4 Vs
:anje A winwiuiy
‘BNeA WNWIXEN

:uonduosaq aaing

00¢€

Gl¢e 0se

144

00Z

Gll

SPUOOBSI||I - SWi]

051

Gel

00l

17 0s 14 0

G¢-
00S-

00t-

00¢g-

00¢-

001~

SUOIMBN

001

00¢

0og

0oy

00S

KAR-97-R97050-01

B-14



bruryeourbu

UBpag 100( ¥ NGl 18]0IA8YD 8661

'BoyeA 353 L

90LOMW "ON  JVON Udwi G YSIHN 8661

welboig Bunss |

spuodasiiinn - v'0L1

SpuUodaSIiIN

TTB001d LeqUINN 9AIND
CoeheE 3891 Jo 9je(

0001 [SSE|D 94 VS

e 8'8y8- -anjeA Wnwiuiy

9°¢co € 0'0sct BNeA WnWIXe

7 90104 ¥00N J8AlIQ

:uonduossg aany

0og Gi¢ 0Ge 144 00¢

GLL

SPUCOISI|I - SWIL

0G1 G2l 001

G1

0G

Ge

000¢-

0091}-

002t~

008-

00¥-

L

=

Mo

1oL parbiaondh e deox , =
byl 0

iy iijaii s%ﬁffiti

T

SUOIMBN

00y

Ph,

008

002}

009t

000¢

KAR-97-R97050-01

B-15



burerwrbuzg

uepag JooQg ¢ Nqiie 18j04A84D 8661

90LOMIN :'ON  dVON Ydw 6¢ YS1HN 8661

‘BJOIUBSA 1S9 L
weibold bunss |

100-s3d
18/1e/L}

000}

Spuocossiiiin - 8¢ e 90

spuooesiiiN  2'eL e b'yisl

JUBYNSSY 89104 X08N JOAl(]

JaqUINN dAIND
1189 Jo 9jey
'SSe[D P4 3vs
:anjeA wnwjuipy

:aNnjeA WNWIXeN

:uonduosag aAInD

00¢ GlC 0S¢ 144 00¢ Gl

SPUODBSI[IN - W]

051

gel

001 17 0§ Ge 0

002

00y

009

p—

008

0001

oocl

010742

0091

0081

SUOIMBN

KAR-97-R97050-01

B-16



01014
6/1c/L}

009

JeguinN aany
1158] Jo 81eQ
‘SSBID J8Yi4 VS

Spuadssiliing 6’89 1B (A

IONBA WNWIUIN

UEPSS 100Qd ¥ NallelN 18104A8YD 8661

BPIUBA ISIL SPUodSSIiiiN L'yl e 08¢

:BNEeA WNWXEN

90LOMIN “ON  dVON Ydw G¢ VSIHN 8661

weibold Bunss ] X JUSWOW ¥oaN Jeniqg

:uopdiasag aanD

00€

G/¢ 0S¢ 00¢ SLL

SPUODSSIIN - S L

0sL szl

00l 7 0§ 4 0

0¢-

G-

0l-

,

\ / p 7 eﬁi@f&: .

et ()

I

\ YN \ \

sg|nop

0l

0C

PR e
T
P ———

- G2

0¢

KAR-97-R97050-01

B-17



b hﬁwduodwhe.w

uepag Jooq ¢ nqle 19|01A8YD 8661

90LOMW "ON  dVON Udw G€ YSLHN 8661

‘BIOIYBA 1S9 L
welbold Bupsa)

LLo-Tid

Lo/1e/b 1
009

SPUodSSIIIIN - ¥'iLL  je v’ e9-

Spuocossiiin 99 e €68

A JUBLLIOW YO8N JBALQ

JJaqUUINN aAND
2)s9]_jo sjeQg
1$8[D Bl VS
onjeA WnWiuin
‘anjeA wnuixepn

:uondussaq anng

0o€

15744 0S¢ §ae 00¢ Sil

SPUCOBSHIIA - oW1

051

el

00! 72 0s T4 0

09-

Ov-

sa[nor

02

)4

09

08

00}

KAR-97-R97050-01

B-18



Mdﬂﬂ\@@ﬁdmﬂ\w 2Lo-1id -2quINN sAIND
\ oy X 1612701 159 Jo ejeq]
; 009 '$SB10 Jallid IVS
spuoossiiy 065 18 G- ‘enjeA WRUUIN
UBpaS 100Q ¥ NGB 19]0JA8UD 866 :2Jo1yeA 1891 SPUOOSSIIN ~ §002 1B 79z [ON|BA WNWIXeN
90LOMIN “ON  dVvON UdW GE VSIHN 8661 weiboid Bunsel Z JUBWOW 08N J8AHQ :uoiduosaq sang
SPUOOSSI|[IA - SWl ]
00¢ 512 052 5z 002 /1 0S1 4! 001 s/ 05 5z 0 sz

i L L DNl

S1-

I OFI

[ — N A ml
JJ\ /\(/)/7

. I LY
/ / \ T

[
ﬁ_ O
/3/ \x \ /- G m
\ SN
Gl
X 0¢
/./ T4
o¢

KAR-97-R97050-01

B-19




010-S3d laquinN sAaInND
L6/Ve/L) s8] jo sjeq
009 8se| J8yjid gvys
SpuUodssIiIiN LS e 00 |neA wnwiuy
Uepag 100Q ¥ Nqlie 19j0JABYD 866 BPIYsAIseL SpuoossiiiiNy  g8'€Ll e £'G9 ANEA Wnixey
90LOMW "ON dVON ydwi Ge YS1HN 8661  weiboig Buysa] juBjINsay JUSWON YooN JaAug :uonduosa@g eAIND
SPUCIaS!|liN - st ]
00g Gic 052 gze 00¢ Gll 051 gl 001} Gl (0]8] Gc 0 qe-
ozc-
0lL-
AT
1// / 0l

sejnop

A i ’

s\ 09

0L

08

KAR-97-R87050-01

B-20



€10-114 -squinN aaInD
LBV s8] jo ejeqg
081t 'ss8]0 04 3VS
spuodasiliy 269 1B ey anjeA WNWIUy
Uepas 100Q t NI 12[0JABUD 8661 BIyaA IS8 L SpuodssiiN  £¥.L 1B G'8 ‘BnjeA wnwixe
90L0MW "ON dVvON ydw gg ySI1HN 8661  weibolyg Bunss |, X AleWlld 188D JaAug ‘uoiduosag 2Ny
SPUOdaSI|IA - Bl |
00€ 6.2 0S2 6zZ 002 G/1L 0S} Gzl 001 S/ 0% o4 0 Gz-
1 ONA
09-
_ 0G-
\\\.// - O\Vl
Ay
0g-
/ /
A
\ @
— IR B - - ON: [77)
Y /f 01
| — N
(/J>w i - ,\ L O
///\\ \
/’\/v\/\
0}
0z

o€

KAR-97-R97050-01

B-21



_ buryzourbuz

uepag 100Qq ¥ nqi{ely 19]04A940 8661

90LOMW "ON  dVON ydw ¢ YSIHN 8661

€L0-INI
e

08}

SPUCOBSIIN - 2'0FL Y8 LEl-

0[oIyaA Js8L SPUOOSSHIN - 67 1B §'9G

weiboig Bunsa ] Aoojsp, X Adewliud 1s8yD JoAUQ

dJaguiniN aang
1189 Jo 91eQ
1$8B[D Jolll4 VS
BN_A WnWiUIN
:BNEA WNLWIXEW

:uonduosaq aaIND

0o¢

Gl2

0S¢

g¢e

00¢

Sl

SPUCOSSI|I - B L

0S1 Gcl 001 Gl 0s 74 0

ol

HAM

0c

o€

oy

0s

09

0.

KAR-97-R97050-01

B-22



burwerurbuz

€1L0-CNi

le/Le/tl
081

Spuodssiitin- 00 e ¢0

uepag Joog ¥ nqllei 18101A0UD 8661

‘B[oIYsA IS8 L SpuodasliN - ¢'68  ie 920l

90L0MIN "ON  dVON Ydw ¢ YSIHN 8661

wetboid Buiysay 1dsig X Aewilg 18940 JeauQ

JegquinN eand
11$9] Jo 81eq
sse|n J8yjid AvVS
/NeA WNWIUNA
‘BnjeA wnwixew

-:uondilossq aAnND

0o¢

§l¢ 0S¢ 144 002 G/1

SPUODBSH|IA - WL

051 Gcl 00l 7 0§ Ge 0

4

0S

WO

=

004

Gei

0st

Gll

00¢

KAR-97-R87050-01

B-23



TTR014 | Jegqunp sAInD
T le/Ve/bL asaLjosied
T 08l isse|D ey VS
spuodesiiiy 818 1 66 1enjeA WNWIUI

buyyerurbuz

uepag JooQ ¥ NgIeR 18|0JA8YD 8661 “BI0IUBA 1581 SpuoossiiiN 0'zel 1B 92z ‘anjeA wnwixew
S0LOMW "ON dvON UYdw 6e YSIHN 8661  weiboid Bunsa A AlBuiid jsey) 18aQg ‘uoiduossq aAIny

SPUODBSI|[IA - SLUIL

00€ GLe 0G¢ Gee 00¢ G/l 0st Gel 00l 7 0s Ge 0 G¢-

0}

Gl

0e

S¢

KAR-87-R97050-01

B-24




| bu weruthuy

uepag 1o0Qg ¥ NGl_N 18|01A8YD 8661

90LOMW :"ON  dVON Ydw G¢ YSIHN 8661

BPIYSAISaL
weiboid bunsal

SPUOISSI|IN

SPUOVBSIIN

Glo-id

16/1e/bL
081

1'cé

e

€L

209

e

80}

7 Aiewilid 182D JoAlQg

JaquinN sAInND

11881 Jo 81
SSe|D 19)j14 VS
BNBA WNWIUIA
anjeA WNWIXB

:uondlossg anng

00¢ Gl¢

0G¢e

144

00¢

Gl

SPUOOSSI{IN - SWIL

0st Gcl 001

74

0S

G¢

Jra— ONI

G-

- OF.I

SO

04

Sl

0¢

Ge

KAR-97-R97050-01

B-25



vibug

€10-534

SpU02aSI|iiN

uepag Joog ¢ nqlie 19]04A84D 8661

‘Olo1yaA 1891 SPUCOSSIN

90L0MW "ON  dYON Udw G€ YSIHN 8661

T
08t
e 10
e gy

weiboud bunss .

Klewlld juelnsay 159D JoAld

JIBqUINN aAIng

188 jo 9yeq
:SSB|D J8}ji4 VS
JaNjEA WNWIUIN
:9njBA WNWIXEN

:uondusseg saINy

002

1

SPUOOBSH|I - Wi L

|4 0

/

0L

Gl

0¢

Gc

oc

Ge

oy

Sy

KAR-97-R97050-01

B-26

SO




buryesurbuz 910-11d LIOQUINN 8AIND
, o o L6V 2/L) 389 Jo 8jeq
084 :ss810 Jo))1-d IVS
SPUODBSHIIN - 169 18 9l JeNfeA WNUWIUN
uepeg 400 ¥ NAIE 191024340 866} BJoIYaA 1891 SpuodssyiiiN - 6'€LL 18 0} ‘onjeA Wnwixep
90LOMIN “ON  dVON Udwi G€ YSIHN 8661  weiboid Bunsay X 1UBpUNPaY 1S3Y0 1aA1Q :uonduose@ snng
SPUODBSI[IN - BWIL
00¢€ /2 052 522 002 /i 051 5zl 00} S/ 05 5¢ 0 gz

i 1 ON.C

09-

05-

A

\ - om..

™~
.9

S

- 02

ot

KAR-97-R87050-01

B-27




buzryeourbuz

uepag Jood y Nqiie 19101A9UD 8661 BIOIYBA ISaL

90LOMW "ON dVON ydw G¢ YSIHN 866}  weiboid Bunsay

9L0-LNI

L6/12/11
081

SPUODSSIIN - 0°0€L 1B 86"

SPUOISSIIN €6 1e 196G

Ai00j2 A X Jupunpay 1ssyo JaAl(

aquuini aan)
189 Jo 81eQ
sse|p 494 Ivs
:onjeA WnUUIn
‘enjeA wnwixey

:uoiduosa( sang

00¢€

SPUODBSIII -

S.¢ 0sc Sze 00Z 78 06} G2l

awiL

00} Gl 09 T4 0

\\

o}

HIA

0c

0€

oy

05

08

(17

KAR-97-R87050-01

B-28



buryeourbuyzg

Uepsag 1ooQq p Nqlie 18j0IA8YD 8661

90L0MWN “ON  dVON Ydw G¢ VSIHN 8661

BPIYBA IS8 L
weiboud Bunssyl

SpUOdSSHiIN

SPUOYSSIIIN

910-¢NI

Le/e/L)
081
00 e L'0-
8y8 e 1001

"Idsia X wuepunpay 15840 JaALQ

JagqUInN sAnD
1189 jo 8jeq
‘8SE[D J8lji4 AVS
‘anjeA WnWUN

:anjeA WNWXep

:uonduasag sainy

00€

Sl¢ 0G¢ gee

00¢

Gl

SpUODBSI|IIjy - il

0G1

Gel

001}

G

08

Ge 0

14

Sl

00t

el

0sl

TSl

00¢

WO

KAR-97-R97050-01

B-29



buryzourbuz

08}

2104
16/12/11

spuodssifin - 2L'lg8 e 601~

UEpas 100Q ¥ NqI[e 1310JA3YD 8661 ‘BIOIYBA 1S9 L SpuoossIliN - 2’6z 18 e

90L0OMW “"ON  dVON Ydw G VS1HN 8661  weiboid bupsa ), A JUBPUNPSY JS$8YJ J9AU(]

JJaguINN aaInD
lJsay Jo ayeq
'sse[D Joyid VS
JBNEA WNWIUA
:oNjeA Wnwixew

:uopduosag anny

00¢

SPUCOASI|IIA - BLWIL

Sl¢ 0S¢ gce 002 Gl 0sl &cl 00! SL 0g S¢ 0

9

0L

Gl

114

174

KAR-97-R97050-01

B-30



TTglol4 | uegquinN eAInd
T leltzitk | asaLloseq
T 08k sseipJeyd 3vs
SPUODBSIIN - 2 €S 18 1g- :eNjeA WNWIUN

_ buryeaurbuz

uepsg 100Q ¥ NAIEW 1910IAUD 8661 19]2IY3A 1S9 L SPUCOBSIIN - £26 1B 16 ‘BNjEA WNWXEN
90}0MIN 7ON  dVON Udw GE VS1HN 8661  welboid Buijsal Z JUBpUNpPaY 1$9UD JoALQ :uonduosag smng

SPUOOBSIHIIA - SLILL

00¢ Gl¢e 0<e G¢ce 00¢ 7% 0st Ggel 00} Sl 0s 1414 0 G¢-
1 _ 1 G¢-

EXD)

Ol

Sl

0¢

Ge

KAR-87-R97050-01

B-31




910-S3Y :18quInN aAIND
L6/12/ 1 -}ss ] jo |1eqg
08l :sse|D J9)lI4 VS
spuoossiiin 90 1 00 :onfeA WnWIUI
uepas Jood v Nalep }9|0JABYD 8661 :@oIyaA 159 L SpuocossiiiN L'69 1 08y :8Nje/ WNUWIXep
90LOMW “ON  dVYON Udw G¢ YS1HN 8661 wesbosd Bunss | juepunpay juejinsay jsay) JeAug :uonduosaq snngd
SPUODSSI[JI - S|
00€ S12 052 6zz 002 Sl oSl gzl 00} Gl 0S gz 0 gz-
ml
\(éf\\l,}//)\/ B 3\/\.’
/ \\/< \/\ / \\L g
TN/ / oL
Y \ |
\ [ .
: 0Z o
v 2
o4
0¢
t Ge
i ) )
, ,\ St

0s

KAR-87-R97050-01

B-32



buryerurbuz

uepag 100Q ¥ AN 19]0JABYD 866 | :BI0IUBA 1591

90LOMW -'ON JVYON Udw G¢ YSIHN 8661  weiboid Bupsa

Tel0d

e

e
spuodasliiy - 86, 1@ 98¢
SpUCOBSIIN - €0 18 20

X Juswsoeidsiq 1ssuD 19Alg

1JoqUINN SAIND
;1881 Jo 8leq
-SSeID RYIId VS
:anjeA WNWIUIN

BNRA WNWIXepn

:uonduosag annD

00¢

SPUOdSSIIIA - SLL

Sl¢ 05¢ Gee 00¢ Sl 0s1 gcl

00l

S/

0§

G2 0

Gz
06y

SR, o O.OAVI

0'ge-

00g-

0'Ge-

=

R 0.0N!

AN

06l

00}

e AR

06

00

06

KAR-97-R87050-01

B-33



buryvourbuz

uepsg Joog p NGilei 19j0IABUD 8661

90LOMW “ON  dVON ydw G¢ YSIHN 8661

A
L6112/}

000}

Jlsquiny aaINg
188 jo 8jeQ
$SB|D B4 IVS

SpucdssIliiN 2’05 1B 1'66-

:BNEA WNWIUIN

BPIYSA IS L Spuodssiiling y'ove 1B LS

JANjEA WNUWIXBN

welboid Buysay X SIAjed JaAuQ

:uonduosaq sang

00€

Sl¢ 0se 1144 002 Gll

SPU0DSSI|IIf - SIL

0sl scl 001 27 0s S¢ 0

09-

0s-

0v-

SIO

NPt il it

PR TIRP NPT
Ll s Bt et

ol

02

0t

KAR-97-R97050-01

B-34



TT0Z0-INI | equunN aAInD

T JeLe/by aseljoerq

T 08k sseppJeyid avs

SpuodssIjiiy - 2'y0Z 1 0l- “BNjEA WNUWIUIN
uepeg 100q ¥ NAIEI 19101A8UD 8661 9PIYdA ISO L spuoossiiy - gL e §'95 enjeA WNWIXep
90LOMW “ON dVON ydw 6¢ YS1HN 866}  weiboid Bunsay Ao X sined Jealq :uopduoseg aAnD

buryreurbuz

SPUODISHII - Wi L

00¢ Gi¢ 06¢ Gée 00¢ Gl 051 Gel 00l S. 0§ G¢ 0 G¢-
_ g ” og-

0¢-

HIAM

0¢

~F0E

/ oy

0§

09

02

KAR-97-R97050-01

B-35




TT020-ZNI | :9quinN @AInND

T I6/1Z/kL | aseljoaleq

T 08k sseiDJelid IVS

SpuodssliiN 00 e Z0- :enfeA WNUWIUIN
u2pag 100Q ¥ NGIRN }2[01AYD 866 :9[0IUoA IS3L SPUOOSSHIIN 6662 18 8L :onfeA WNWIXe
90L0MW ‘ON  dVON YdW GE VSIHN 8661  Wweiboid Bunse) "1dsIQ X SIAled JoAlg :uonduosag sAIND

buzyerurbuz

SPUODSSIIII - SWIL

00g Si¢ 0S¢ A 002 Gll 0s} 14 00} 17 0s §¢ 0 ge-

e

0G

17

WO

001

el

0sl

Sii

002

144

062

KAR-97-R97050-01

B-36




qugﬂgeﬂhem 120114 JaquInN sAIND
, y 0 \ BT L6/1e/L L -Jsal jo aeQq
LB ﬂ\& 000} '$8810 4914 VS
SPUoCOaSHiIN - G0 e L€L- :enjeA WnuwiUIp
uepag 100Q ¥ NGl 19]0IABUD 866 DIy 3501 SpuoossiiiN 566 18 LS “eNfEA WnwWXepy
90L0OMW TON  dVON ydw Gg YSIHN 8661  weiboid Bunsa] A SIAIBd 8Alg :uopdiose eAIng
SPUCOBSIIJI - SWIL
00¢ GSle 0s¢ Gcc 002 Gl 051 745 (0]0] S/ 0S 4 0 Ge-
: : S¢-
0z
GlL-
] L : ob-

A b il

et T,

0}

Gi

- 0C

Ge

KAR-97-R87050-01

B-37



Mﬂ\ug@@d‘wmem 220114 ~BquInN eAInd
: ; WW l6/ie/LL 1891 Jo 91
o 4 [ 000} ‘SSE|D Jollid VS
SPUOJSSIiIN - $'¢8 e 1'¢e- ‘9nje/\ Wnwiuly
uepsg 00  NQieN 1210JA84D 8661 BPIYSA IS spuoossijiiy  £'.8L 1B 9. ‘@NEA Wnwixey
90LOMIN "ON  dVON Udw G€ YSIHN 8661  Weiboid Bunsa) Z SIA3d J8Alg :uopduoseg aaInD
SPUODSSIIIN - SWIL
00¢ Gl¢ 0S¢ | TA4 002 74 0S1 Gcl 00} 7 A 0% T4 0 Gc-
o¢-
Se-

SO

ii;gmiﬁ r___.,g %; | H?r.a(a%gf}i{ix}i 0

ol

Gl

0

KAR-97-R97050-01

B-38




_ buryeourbuzy 0zZ0-S3d :JaquInN annD
. L6112/ 1Js91 jo @jeq
000} 'sSB|D 1814 VS
Spuodssiiing 8L 1B 10 “anjBA WNWIUN
Uepas Jood + NGIIRN 19j04ABUD 8661 ‘8joIyBA 1L SpuodasiiliN - €05 Je 0'9§ "BNjEA WNWIXEN
90LOMW “"ON  dVON Ydw g¢ YSIHN 8661  weiboig Bunsay jue)nsey siAjad JeauQ ‘uonduosag amng
SPUODBSIfIA - B L
00¢ 52 0sZ see 002 S/1 0S} gzl 00} <7 0 gz 0 gz
; 0e¢-
0}~
e - e —
Pyt | i [
gt o
, it O \.x
R R ,/ 7: ot
# &
zr/ - / 0z
N ,
\ ; o

S

,5 i

[ S

oy

- 09

04

08

KAR-97-R97050-01

B-39



Mﬁmﬁﬁﬁﬁwhdm €204 -18quInN sAng
. L6/12/1} Js9L j0 9jeQ
008 ‘SSB|Q J9)ji4 IVS
Spuodssiifin €S e A A% BeneA wnwiuiiy
uepag 100Q ¥ NGB 19]0IABYD 8661 BOIYBA 158 L SPUOOSSHIN _ 0'¥9L 1B AT :anjeA WNWixew
90LOMW "ON dVON ydw G¢ YSIHN 8661  weiboid Bunsa) 82104 Jnwa4 ya7 Jeallg :uondusssQ amng
SPUODBSI||IY - BWIL
00g Gle 0G6¢ STA4 00¢ Gil 0s1 Gel 00} GL 0S Ge 0 Ge-
0007~
00s¢-
> 000¢-
005¢-
> 000¢-
=
@
, 3
f ’ 00S1- m
w

\, A 0001~

‘, ,7 005-

008§

0001

KAR-97-R97050-01

B-40




buryrourbuzg

%\

Uepsg Joog ¥ NGIEN 1910JARYD 8661

:OIYBA 1S9 L

90LOMW "ON  dVON udw ¢ YSIHN 8661

wesboig Buisa |

T ovzond
Coehe

009

SpuosssiiiN__ 2 6¥ e 0'Gloe-
Spuodssiiinng g2y 1B 6015

80104 Inwa4 uybiy Joaug

JequINN BAIND

1881 Jo /yeq
-$SEID 19|l AVS
:anjeA Wnwiuin
‘anjeA WNWIXen

:uonduasag sAngD

0oge

Gi¢ 0S¢ Gee 00¢ 1743

SPUODBSI{II - SWIL

0Gl Scl

001 27 0§ Ge 0

1

000¥-

00s¢e-

000¢-

005¢-

000¢-

00S1-

SUOIMBN

e

000}-

006~

005

0001

KAR-97-R97050-01

B-41



buryerurbuz

Uepas 10oQ ¥ NAIEN 18]0IABUD 8661

90LOMW “ON  dVON Ydw Ge YSLHN 8661

©s2o N4
T
009
SPUodBSIiN  8'8€ B L'8h
@Iy I159L SpuodssiiiN 9y 1B 248

weibosd Busa) X Juswo eiqr] Jaddn Yo JeAuQ

JeguInN saIng
2189 Jo 91eQ
ssef) Joll4d Ivs
|njeA WnWWN
:aneA WnNWIXey

:uonduasag sang

ooe

Glc

0S¢ gee 00¢

Gll

SPUOSSI|III - B! L

0S1 T4 00} 74 0s Ge 0

U

]

sonor

0c

oy

09

08

001}

0cl

KAR-97-R97050-01

B-42



buryeoruzbuz

uepag 100d ¥ NAIEN 18]0JASUD 8661

90LOMW “ON  dVON Udw G€ YS1HN 8661

T ozond
16/Le/LL
009
SpUooasiiiiN - €66 1B 8'lc
QIOIUBA IS_L spucossyiiN - GEy 1B y651

welboid Bunsal A JUSWOW Bigl] seddn Yo Jeaug

JaquinN anng

189} jo 8B
'sse|D J9)ld VS
enjeA WnuWiulp
anea WnNWixepw

:uonduossqg sangd

00¢

Slc 06¢ Gce 00¢

7 A

SPUCOBSII - BWI |

oSt Gel 001 7 0s 5¢ 0

1\\\\1!/7\.}./4/\)

|
» g\/_g ,

0¢

oY

09

-t 08

0o}

0cl

- OVl

091

sajnar

KAR-97-R97050-01

B-43




buryoourbuz 4207114
: ; 16/1¢/L L
009

SpuoossiiiiiN_ Z°LS je gLyl

UEpag 100Q ¢ NGl }9]0JA8YD 866} BPIUSA IS8 L Spuodssiiitiy - 1’8y 1e 1’69

90LOMW "ON dVON Ydw G YSIHN 8661  weuboid Bunsa X Juswo eiqil Jaddn by JeAud

:JoquINN 8AIn)
1189 Jo sje
'SSBID JaYId IVS
@B WINWIUIA
:oNfeA WNWIXe

:uonduosag annD

00¢

SPUCOASIAl - Bl |

Sl¢ 0G¢ GZ¢ 00¢ Gl 0s1 Gl 001 74 0§ Ge 0

Ole-

08l-

0G1-

0cL-

06-

09-

sajnop

o¢-

0€

08

06

KAR-97-R97050-01

B-44



buryesu

.

wbuz

¥ W

UEDPSS 100Q ¥ NGHEW 18104A8YD 8661

90LOMW "ON  dVON Ydw G€ VSLHN 8661

‘o0IUBA 1581

weiboid Bunse)

8¢0-11d
16112/ L

009

SPUOdSSIIIN - 97181 1B 2’91

SPUOdSSHIIN - L1 JE 0'€9c

A luswop eiq] Jaddn jybry JeAug

JJBQUINN aAInD
s8] Jo sjeq
‘ssei) 19)jid 3vs
JanjeA WNWHUIN
JBNneA Wnwixew

:uonduossq anng

00ge Gl¢

0S¢ gee

00¢

Sl

SPUCOISHIIN - BUIL

0st

Gcl

001 7 0S Ge 0

oy

ss|nop

0cl

091

00¢

0ve

082

oce

KAR-97-R97050-01

B-45



buryerurbuz 620-114 -JoquinN saInD
16/12/4) Jsa] jo 8jeq
009 'sse|) Jo)i4 VS
spuodssifin - ¢y 1l 0'292)- ‘an[eA WNUUIN
uepsg JooQ ¢ NGife |\ }9]04ABYD 866} :310IYSA Js8 L. SPUOOaSIiN - 0°26) 1e 8'9./ anjeA wnwixep
90L0MW "ON  dVON ydw G VSIHN 8661  weiboid Bunse] X 92104 eiql| JomoT ya 1anug :uopduosaqg annd
SpuodasI|til - dwi ]
00¢ G2 052 144 002 G/l oSl 741 004 S/ 0S Gz 0 6z-
0091~
00t~
00zZ1-
000}~
008-
<
[}
2
009- 9
\ 2
v 00t~
)
\/\\\ // OONl
gg%ﬁiéﬁj o ,‘.g\.\}rf{f:;bebﬁvv 0
ggéitt%if?i\e% ¢
002

0oy

KAR-97-R97050-01

B-46



buryeouzbuz

UEPSS 400Q ¥ NAlleiN 19104840 8661

90L0OMW "ON  dVYON Udw G YS1HN 8661

0€0-1id

Z6/1elt )
009

JequinN anuny
1188 40 81B(
:ssejp S8yl VS

SPpUoISSHIN &vy 1B 0914

:onfeA WNWIUA

OPIUBA ISOL SPUOISSIIN - 0°L61 1B 96.2

weiboid Bujss Z 90104 B|qQl] 1amo] Yo7 18au(

:anjeA WNWIXep

:uonduossag aang

00¢€

Gle 0G¢ 1144 00¢ Gl

SPUOBSI{IIAl - BLWIL

0S4 Gel 0oL 74 0S G¢ 0
‘

000s-

00§y-

000¥-

000¢-

00SGe-

SUOIMON

000¢-

00G}-

00014-

006-

00§

KAR-97-R97050-01

B-47



TTleod | uequinN eAInd

TI6lleiy | aseLjoeleg

009 $se|) J9))id VS

SpuodssiiiiNg_ §°/G it Sy ‘BNeA wnwiuiy

buryeourbuz

UBpag 100Q ¥ NQIEN 19]0IAUD 8661 :9[0IyaA 1891 SPUooBSIiN_ L'€Y 18 €8 ;ON[eA WINWIXEN
90LOMW 'ON  dVON Udw GE VSIHN 866}  weiboid Bunsa) A JUSWIOW EIqL JomoT a7 1enig  -uogdussag sang

SPUODBSI|[I - B L

00€ Si¢ 0s¢ Gee 0oz Sil 0Sl G2l 00t S4 0§ 14 0 SZ-
0s-

0¢-

L.

OL-

2
A
kL"'7
(e
sa[nop

\ 0L

- 02

o€

oy

05

09

KAR-97-Rg7050-01

B-48




FATARA NS Jsal jo sjeq
009 SSe[D JeYid 3vs
SpuodssiliiNg G0 1B L'89EC- ‘enjeA wnwiuiy
uepss 100 ¥ nglfe 19(0JARUD 8661 BB 189 L SPUOSSSHIIN - G'9GL JB 2oLt ONEA WnWiXe
90LOMW "ON  dVON Udw G YSLHN 8661  weiboig Bupsaj X 80104 Blqi) Jamo by 1eauqQ ‘uopdiosaq aaing
SPUCDBSIIIIA - SLULL
00¢ Gl 052 gce 00¢ 74" 0st Gci 0oL 6. 0§ S¢ 0 gz
: : : _ : W ooze-
0oLz~
- 0081-
00S1-
Z
D
=
0ozi- B
w
- 006-
009-
e 1 (
-0
00¢

KAR-97-R97050-01

B-49



bursprurbuz

uepag J00d ¥ NI 12]01ABUD 8661

90LOMW "ON  dVON ydu G VSLHN 8661

Teeomd
TehE
009
Spuodsstiing L6y B £'1SE0L-
©J0IYsA 1S9 SPUCDSSI|IIIN 6961 1B Evve

welboid bunssy 7 92104 BIq1] JamoT Jubiy JsAlQg

JJogqUUINN sAInD
8@ Jo ajeq
‘sse|Q B4 IvYs
BNjeA WNWHUIA
BneA WNWIXeN

:uondussag anng

go¢

Gl2

0S¢

Gee

002

1743

SPUOOBSIIIIA - Wi

051 gcl 001 7 0S |74 0

0001 t-

00001-

0006-

0008-

000.-

0009-

0006-

SUOJMBN

0007~

000¢-

T

000¢-

b
=]

000}~

000}

KAR-97-R87050-01

B-50



YE0-114
L6/Le/LE

009

SpU0odaSIIN

V'il-

Uepag J00Qg y nqije 19joinayd 8661 BPIYBA IS L SPUOJBSHiiN

(OFRY

90LOMW "ON dVON ydw 6e ¥SIHN 8661  weibouid Bunss

A Juatopy elqy] 1emo 1ySry Jaalg

:1aguinN aAInyD
s8] jo eie(Q
ssejD o4 3vs
:BaneA Wnuiuiy

anjeA WnWiXepy

:uonduosaq sany

SPUODBSI|IIN - BWI L

Ge-

———— ON.:

1

09-

e ONl

sajnor

SUUUN— D_\I

oY

KAR-97-R97050-01

B-51




T GE0-T4 | lequinpy 8eAInD

T l6/lzivy | aseljoeleq

T 000b  isseipJelid 3vS

SPUCOSSIIN 999 18 80)- :eNjeA WNWIUIN
uepes J0od ¥ NI 1810JA8UD 8661 :9lYaA 1581 SPUCOISHIIN - 8'EY 18 L ¥O) ‘anjeA Wnwixep
90LOMW “ON dVON UYdW G¢ VSIHN 866}  weiboid Bupsal X BV 1004 971 19AUQ :uoduosaqg amIND

buryorurbugz

SPUODASIIIN - Swir]

ooge Gl¢ 0S¢ 144 00¢ GLl 0S1 el 00} Sl 0s S¢ 0 Ge-

0c-

L ttdopard tL}}. s Doyl P ARAL A ey S et Mg e A it ML ..\c%é} r " Al

el pmb gl N VNP . f&}rfff.sa\ < : L\ ey isteorl ()
7_ _>\\A

_Sc | ¥ 0c

09

SO

08

0ol

ras

ovi

09t

081

KAR-97-R97050-01

B-52




buryeourbuzg 9£0-113 “JaquinN eAIND
= %) i 26/12/L L s8] jo |jeQ
000t SSE[D 9] 3VS
SpUCOSSIIN 22k ¥ 0'8Gh- ‘onjeA Wnwiuy
UEPag 100Q ¥ NGIEN 18]0IABYD 8661 10J0IYyOA 150 L SpUoOBSIIN__ 9ep 1B 006 :BNjeA WNWXe
90LOMI ON  dVYON Ydw € YSIHN 8661 weiboid Bunsa Z WV 1004 187 JaAliQ ‘uonduosaQ annD
SPUCOBSJI - SWIIL
00¢ Glc 0Gg¢ gce 00c¢ G.L 0si Gcl 001 Gl 0S G¢ 0 q¢-

091~

0cl-

06-

S0

KAR-97-R87050-01

B-53




uepag 100Q ¥ nqife 19{0IA8UD 8661

90LOMW “ON  dvON Ydw g€ YSLHN 8661

‘B[oIYBA Isa ]
weiboid Bunss |

€014
L6/1¢ClL )

0001

spuodssIliN €2¥ e 8°69¢-

Spuodssiiin - 0'vs e ¥'6¢

Z 8104 1004 Yo7 JaAlq

:Jaquiny aAIND
11591 10 a1eq
-SSE|D J9)jI4 VS
“anjeA WNWIUIA
:9NjEA WNWIXeW

:uonduosag annD

00¢

Slc

0S¢

144

00¢

GLL

SPUODSSH[I - Wi

0s1

el

1

001 174 0S S¢ 0

0ce-

08¢-

oye-

091-

SO

0ZL-

08-

ov-

oY

08

KAR-97-R97050-01

B-54



Uepsg 400 ¥ NAIEIA 12]0JABYD 8664

90L0MW "ON  dVON Ydui G€ YSIHN 8661

TT8E01d lequinN eAInd

T s8] Jo 81Bg

T 000k ssEI0J9Mid VS

spuooesilii S /5 e | €6z an[eA WnWIUIN

10]OIYBA 151 SpuocesiiN__ 97% 38 S8lg :aNjeA WNWIXe

weiboig Bupsa X LY 1004 1By JaAug

:uondunsag anng

SPUODBSI|IA - SWILL

00€ G2 052 g2z 002 G/ 051 5Z) 004 Sl 05 5z 0 gz
1 h i 1 — ﬁr b — ] Owl
— - et “ - r. . b O.vu
_r = }Q\xls.wlif . e . e — O
4 - o .l|‘ Ov
. 08
- = e ———t 0z ©
— L‘ S - S T SO ST U USSR | | S S 4 e —f 091
. |
— — - — - N S A+ 002
| | | |
| |
e et e R - - - + ove
| |
] ! | | . - 1082
|

A

KAR-97-R97050-01

B-55



buryoourbuz

uepsg Jooq ¢ Nqlle 18j0iAsUD 8661

90LOMIN “ON  dVON Ydw ¢ YS1HN 8661

JequInN aAInD
189 Jo v1eQ
Ssej] 94 Vs

©oee0md
T
000}
SPUCOSSIMN '8y 1B L6l
‘BPIYBA 1881 spuodssiiin - 08y 18 L8l

welboid Bunsa) Z ¥V 1004 Wby Joauq

18n|eA Wnwiuipy
enje A WNWXep

:uondusssg snnd

00¢

Glc

0G¢

44

00¢

Gl

SPUODSSI[JIAl - 91

oGl Gel 00l 17 0s °r4 0

Ge-

08¢-

ove-

00¢-

091-

0ctL-

9O

08-

ot~

1) 7

08

0ci

KAR-97-R97050-01

B-56



TTO0V0-I4 | dequinN sAInD
Tle/lziby | aselioeleq
000k isserp o4 IvS
SpuoosSIitN - 105 18 y00Z- :enje wnuwiuiy

buryrovibuz

uepag 100Q ¢ NQi[el 191014340 8661 ‘8jollaA 158, SpuoossiiiN - 89 e 9'66 BNjEA WNWIXER
90LOMIN 'ON  dVON Udw 6 wS1HN 8661  welbouid Bunss Z alo4 1004 1By teauQg :uopduosaqg aamn)

SPUCOSSIIA - OWIL

00¢ GLe 014 gee 00¢ 7At 0G} gcl 001 Gl 0G ¢ 0 Ge-
L L 08¢

ove-

00¢-

I 091-

; 0cl-

SO

oy

08

0zt

KAR-97-R97050-01

B-57




uepss 10og ¥ nalle 18j04A84D 8661

90LO0MW “ON dVYON Ydw 6¢ YSI1HN 8661

OPIUBA IS L
we.boiyd Bupsa )

—
Coelen

09

spucossili - §L  Je 80
SpucdasIiN - 0'€9 I8 LLOW.

80104 }jog deT JeAuq

aquiniN aaun)
:}sa] Jo 8{1eg
ssejp J9)ji4 3VS
‘enjeA WINWHUIA
:anjeA wnwixepy

:uopduossq amng

00¢

Sle

0G¢e

gee

002¢

SlL

SPUOBSI[JIA - Bl

051 Gcl 00}

175 0s T4 0

Ge-
000i-

coot

0002

0oo¢€

000¥

SUOIMON

000S

0009

000.

0008

0006

KAR-87-R97050-01

B-58



Suryaaurbu Zv0-114 J1OGUINN BAIND
T o 161121} 189 Jo ejeq
09 'ssefo Jolli4 Vs
spuodesiN_ £/91 18 R :anjeA WUy
uepag 100( ¥ NGI[e} 18|0IABYD 8661 :9PIYBA 1591 spuoosasiiN 2’9/ 18 €058 :oNfeA WNWIXep
90LOMW “ON  dVDN Ydw G€ VSIHN 8664  weiboid Bunsel 95104 }jog J1OPINOYS JoAIIQ :uolduosaq aaIny
SPUODSSIIA] - BWI|
00€ GlZ 052 52z 002 GlL 0S4 GZL 00} 5. 05 6z 0 Gz-
: ' 0001-
\\ 0
000}
/ \ 0002
i / \ 000€
\ / 5
/ / 2
/ _ 000y 8
\ i ’
/ \ 0005
/ >/ i 0009
/ /C 0004
/<<\ 0008

0006

KAR-97-R97050-01

B-59



buryeorurbuz

£v0-11d
16/1¢/L1

09

HagquinN aand
18] Jo 8eq
:$se[D Jeid 3VS

SpuodssiiiNy - 2'/S5L e 8'0}-

uepas 100 ¥ NAlleN 18101ABUD 8661

:BNEA WNWIUIN

BPIYsA Isa L SpuodssiiiiN 6'0L  1e 8'08

90LOMW “"ON  dVON Ydw G¢ ¥SIHN 8661  weiboid Bunsal olind 3129 18pinoys 1ealg

:aN[BA WNWIXe

;uonduosa sanD

00¢ 17 R4 052 gee 002

SPUCOBSII - SWIL

Gl 0s1 gcl 001 17 0s G¢ 0

N

0¢

ot

NWIN

09

08

001

0cl

ovl

091

KAR-97-R97050-01

B-60



buyyeourbuz

09

y¥0-1id
L6/ic/L)

SpuodasIiN £'lve e G0'0-

UEpag 100 ¢ Nql[ep 19]0JA24D 8661 OPIYBAISEL Spucossiiin - 1’65 1B 090

90L0MI ON  dvON udwi Ge YS1HN 8664  weiboid Bunsay, uoiebuoi3 jjag Japjnoys 1aAug

JsquinN sAInD

1189] o 8jeQ
SSeID J9i4 VS
anjeA wnwiupy

:QNjeA WNWIXEP

:uonduosa( aang

SPUCOBSH|I - WL

00¢ Gi¢ 0S¢ Gec 00¢ Gl 0sl scl 00l 157 0% G¢ 0

N N

10

A

€0

,/, I | \

¥0

WO/WIN

- G0

90

10

80

60

KAR-97-R87050-01

B-61



hﬁqgﬂdﬂhﬂ\m S¥0-1d ~AQUINN sAIND
Y % 16/12/LL -¥sel jo ejed
,, 000} sse1D Jo)lId AVS
SpucoSsiiiiN  2'eg e 106" BNjeA WNWIUN
uepag 1ooQq { NQieW 19]0JA9YD 8661 BIOIYSA IsaL SPUOGdSSIIIN - 6°LLC 1B bl ‘BNjeA WNWIXey
90LOMW 'ON  dVON Udw 6 wSIHN 8661  weiboig Bunsa X Mewld pesH Jabuassed :uonduosag ann)d
SPUODSSIIIN - 8w L
00g Gl¢ (6114 gee 002 S} 0s1 sei 001} Sl 0S 5¢ 0 se-

0.-

09-

Sk om|

th
\ \ or-
. / 0€-
G
,_/ 0¢- o
it , 04~
R ¥ \
isz.;)\xﬂxzr; if M
R s e
02

o€

KAR-97-R97050-01

B-62




S¥0-LNi Mequunp eAiny

buryeourbuz
2, L6/1Z/L L 1881 Jo 8ieQ
08l ‘SSEI] 49)|i4 VS

spucoesiliN €202 1B Fbe ieni2A wnwuy

uepas 1004 ¥ NAlle 38101ASUD 8661 "9I0IUOA ISOL SPUODBSIIN - Z'6E e 645G BNjeA WNWIXeN
90L0MIW "ON  JVON Udw G¢ VSIHN 866}  welbold Bujsa]. Ayoojap X Aeuild peay Jabusssed  uonduosag aang

SPU0DBSI[HI - S

00¢ Sl¢ 0Se Gee 002 Gl 0sl gzl 001 7 0§ Gc 0 Ge-

N

(0]}

HIAIM

0¢

oy

— oS

09

04

KAR-97-R97050-01

B-63




Uepag 100Q ¢ nqlie 18|01A8LD 866

90L0MW “"ON  dVON Ydw G¢ YSIHN 8661

‘9OIYap Isa
weibold Bunss|

G0-ZNI

16/1¢/11
08l

Jaquuiny aAInD
;189 Jo 9jeQ
-SSE|D J9Yid VS

SpUoDaSHIN 00 e 00

aNjeA WNWIUA

SpuoossiiiiNg v'i6 1B Vel

:onfeA WNWIXE

‘[dsig X Aewnud peaH Jebuessed

‘uonduosag aAinD

00¢g

Gl¢ 06¢ Gze 00¢ GLL

SPUOGJSSI|IN - WL

061

74

001 72 0S G¢ 0

ge-

0%-

Yol
o~

WO

17

001

Gel

0G1

Sll

00¢

KAR-97-R97050-01

B-64



buryeo

ﬂ ,

wvibug

(k]

uepsg 100 ¥ nqlieln 391044840 8661

BPIUBA IS8,

90L0MW “ON  d'¢ON Udw G¢ YSIHN 8661

weiboid Bunssy

SPUOdSSIiIN

SpUOdasHIIN

T oovod
TR
000}
yss e €6
0z9 e 0's

A Aewig peaH JaBusssed

BagunN sAuND
388l Jo 9jeq
‘SSB[Q )i IVS
1BNBA WNUWIULN

anjeA WNRWIXe

:uojduosaqg annd

SPUODASI|I - Bl L

ooe 612 052 Gee 0o¢ SLL 0S1 143 001 Gl 0g GZ 0 Se-
M ,_ : ; : __ _, " W, : 5-
|

I

e ol 1

-t Gl

14

KAR-97-R97050-01

B-65



bunrruirbuz

JagquinN aany
1189 jo @leq
'sse|D 194 IVS

uepsg Jooq v nqliepl }1910JASUD 8661

:an[eA WNWIUN

T4
T
000}
SPUOdSSIIN - 9601 3B 9v
0[OIUBA 1591 SPUodBSIIN - 829 1B T8e

90LOMW “"ON  dVON Udw G€ YS1HN 8661  weiboid Buyse)

:anjeA WNWIXeW

7 lewid pesl labusssed

:uonduossaq aaIng

0ot

Gi¢ 0S¢

SZ¢ 002

SPUODASIIIA - Wil

SL) 0st sel 00l Sl 0S 74 0

%}% “

h

SO

_ 5}; P

—
T
to
e
T
AR

0l

Gi

0c

- G¢

0E

254

KAR-97-R97050-01

B-66



buyyeourbuzy §v0-S3d ~48qUINN dAINY
16/V2lbh 101 Jo ajeq
0001 'sse|Q J9yid VS
spuoossiiN 1'G 1B 00 ‘anjeA WnWILIA
Uepag 100Q b NAIIEIN 19101ABUD 866 ) :0IIOA 151 spuoossiiN_ 2'€8 18 975 aNjeA WNWIXE]
S0LOMIN ON _dVON Udw GE VSIHN 8661 weiboid Bunset KiBlilg Juelnsoy peaq Jebusssed  .uondusssg aAIny
SPUODBSIIJI - oW L
00¢ Glc 0s¢ gce 00c Gl 061 G2l 00} Gl 0S *14 0 Ge-
1 o —\l
+ ) 1 i s O
(A

ilf]r(], z&i;?.\x}_ L%}Tft_ ?f_;

i Ry | V N

0¢

A 05

-+ 09

- 04

08

06

KAR-97-R97050-01

B-67




buryeruibuzy

Uep3g J00Q ¥ NAIEN 19]0JA8YD 8661

90LOMW “"ON  dVON Ydw G¢ YS1HN 8661

8v0-Td

16/1¢c/L1
000}

Spuodssiiinng. 0'y8  3e 0°0s-

OPIUBA YIS L Spucossiliin 6'tlg e 08l

weubolid Bunsa | X juepunpay pesy Jebusssed

:laquuinp saIny
21584 10 81eq
'SSB[D 1914 AY'S
1:anjeA WnNWIUmA
:BneA WNWIXe

:uonduosag ey

00¢

S1¢ 0S¢ 744 00¢ Sl

SPUCOASIIIIA - WL

0} gel 001 174 0s S¢ 0

ov-

o€-

SO

e%zti n YN

PR A 1

ot ()

Y il il male ur dac st

01

0¢

0€

KAR-97-R97050-01

B-68



buryeeurbuz

2'd V.

8¥0-LNI
16/iz/l

081

SpuoossiiilnN - G841 e 0€e

UEpaS 100g ¥ NQiB 19/01A2YD 8661

‘BPIYSAISSL spucossiiN 9¢ce e 8'95

BNjeA WNUKXE

90LOMW ION  JVON Udw G¢ YSLHN 8661

weiboid buyse] AND0JBA X 1UBpUNDaY pesH labuassed

‘uonduossq sAIND

JequunN sAINg
s8] jJo 8je(Q
sseiD Ja)ld 3vs

‘anjeA WUy

00¢€ 5.¢ 0se Gee

002

GLL

SPUOOBSII - Bl |

051 S¢l

Ge-

0¢-

- ON..

—t O_‘l

0l

00} Gl 0G GqZ 0
t 4 ; — ! M ;
L N T T
TR R N N S B NSRS N S—
u | H
| I N
- k | S —
e W - - e — — T
|
. ‘ L S fwm—- L 0Q

02

HINM

KAR-97-R97050-01

B-69



buryeeuirbuz

uepag 100Q ¢ NGile 18j0IA8YD 8661

90L0MW “"ON  dVON Ydw G€ YSIHN 8661

B|oYsA IS8
welbold bunsay

8v0-ZNI
T

o8}

SPUORBSIIN - 00 e Lo
SPUCOISIIN - 026 1B G L2l

"tdsi) X epunpay peeH Jebuassed

JBqWINN 8Ny
158 jo @req
‘SSB|D JBYli4 IVS
lanjeA wnuiuin
BNEA WNWIXe

:uonduoseg sAIND

oo¢

Glc 0s¢ Gee 00¢ Sl

SPUODSSHI - S

0G1

G2l

001 =7 0S Ge 0

T4

0s

WD

G2

00}

G2l

0st

GLL

002

KAR-97-R97050-01

B-70



Uepag 1000 ¥ nQie 3210JA84D 8661

‘OJIYeA 1501

90L0OMW T"ON  dVON Udw G¢ VSLHN 866}

weiboid Bupse ]

spuosesiiii - 9'80L e
SpUoDBSI{IIA

6¥0-T1d
16/12/L L

000}

A%

619 e

Lg

A lUepunpay peeH Jabusssed

JBQUINN 8AIND
11891 Jo |yeq
:sse|D 18)14 3YS
anjeA WNWiuIn
:BNjeA WnUIXe

:uonduosag anind

00¢

Sl¢

SPUODBSJII - WL

scl

L

001

0G4
{

,,,,,,,,,,,,,,,,,, - m_x..

M?Lx_‘_% w.i%%%r *L?rg

SIS :

— oL

S Sl

H : i
u ,,_ | |
: : | |
- ot e e e e e

i : t '
; i : :
i : | !
: |
; ; ; |
; i |
i i |
i H | !
i ; : :
i m ]
i i H i i i
: — ———— S B e 02

| |

i H

| |

i

: i !
i H !
| : | ;

o€

KAR-97-R97050-01

B-71



~ buryzourbuzy

uepeg 100Q ¥ NAIEN 19101A8YD 8661

90}0MW “ON  d¥ON ydw G¢ VS1HN 8661

050-14

Le/ic/iL
000}

SpuoossifiiN_ 6'¢0L 1B e

OPOIYPA ISaL Spuocossiiin 0’89 1B 182

weiboid Buysa ) Z juepunpay] peaH Jebuassed

JJoquUINN aAIND
I1se] jo sjeQ
‘SSeID J9)jld IVS
BNeA WNWIUA
:anjeA WnUNXep

:uondussa] sanD

0oe

Gle

0se

Ggee

00¢

SZ1

SPUODBSIHIA - 8w

oSl 74

001 7 0g 4 0

:

W

0}

b

Gl

0z

14

o¢c

KAR-97-R97050-01

B-72



buryersurbuz

8+0-S3d
FAYAAN

000}

SpUO2aSH{Iy

]

uepag 10oQ  NQile 12j01A8YD 8661 BOIYaA 1S9 SPUOC2aSIfIIN

£Es

YOLOMW "ON  dVON ydw Ge wSIHN 8661  welboid Bunsal

JuBpunpay juejnsey pesy Jabusssed

aquInN eaIng
13159 jo ajeq
ssejD o4 Ivs
BnjeA wnwiuin

:anje, WNWIXe

:uonduosag ennd

SPUODSSI|JIA - S|

Ge-
Ol-

W vy

&

0}

0¢

0¢

SO

ov

0S

09

04

08

06

KAR-97-R97050-01

B-73



uepag JooQ ¥ Nqllel 19[0IABYD 866

90L0MW “"ON  dVON Ydw 6¢ YS1HN 8661

—Teong
CeleL
o

spucosslifiy - 924 e L 6¥G-

‘SPIYSA ISS L spuodasijiliN €95 Je A4

X 82104 YooN Jebusssed

weltboiq Bunso |

JJaquuinN san)
1188 Jo 8jeQ
'ssejD 9))id avs
anjeA WNWIUIN
IBNEA WNWIXep

:uoduosaqg anng

0o¢ Gle 0S¢ 1144 0o¢ GLL

SPUCOISHIIA - swi L

05t scl 001 172 0s S¢ 0

006-

06Z-

009-

0GP-

00¢e-

o

0S}-

SUOMBN

0S1

ooe

0S¥

009

KAR-97-R97050-01

B-74



M buryeourbuzg

UBpsg J00Qg ¥ NQIEN 1910IA_UD 8661

90LOMW "ON  dVON Ydw G¢ YSIHN 8661

90IYaA 1S9 L
weibold Bunss |

Z¢s0-1d
16/1¢/LL

0004

SpuodasiiiiN - GLLE jE ¢ v0L-

SpuodssiiiiN_¢ §'89 1B ¥ Gee

A 92104 408N JabBuassed

HBQUINN 8AIND
1sal Jo ajeQ
sse|D J9)id avs
JON[BA Wnuiuln
‘anjeA Wnwixepw

:uonduosag aang

00¢

Sl¢ 0S¢ gee 002 Gl

SPUOSBSIIIA - BWIL

06l

Szl

001 G. 0§ 14 0

00¢-

00%-

00¢g-

00¢-

001~

SUOIMBN

001

002

00€

0ovy

00§

KAR-97-R87050-01

B-75



5

buyeourbugz

000}

£S04
Lo/1e/ 1

SpuooSsIiiiN - 8’82 1B ¥vic

uepsg Jooq v NGileN 19]0JABYD 8661 ‘BpdIYaA Isal Spuodssiilin_ 2’29 e L91S1

90LOMW "ON dVON Udw Ge ySIHN 8661  weiboid Bunsay

Z 82104 o2\ Jabuassed

JJaquinn aang
\1s8] Jo a1eQ
§8BID Joyi4 VS
|BneA wnuwiuiy

aNjeA WNWIXeN

:uonduosaq eAang

00¢ Slc 0s

4 gee

00¢

SPUODSSIJiIA - swit]

SiL 0si SZ1 001 74 0§ Ge 0

006-

006-

00¢-

0og

LR

Y

009

SUOIMON

006

"

00¢i

00§51

0081

0012

KAR-87-R97050-01

B-76



burysourbuz

UEPSS 1000 ¥ Nqlle| 19]{01A8U0 8661

715083y
Tele

0001

spuoossliin° €9 18 1S

BjoIYBAISEL SpuoossIN - 29 1 2'69G)

90L0MW "ON  dVON Ydw G¢ YS1HN 8661

welboid buysay JUBHNSOY 92104 ¥ooN Jebussse

UBQUINN 8AInND
11891 Jo 91
‘§se|] Jelfi4 Vs
J|nNeA WNWIUKA

BhAEA WNWIXeN

:uonduasag sAIngD

00¢ Glc 0s¢ 1144 00¢ GLl

SPUODSSI[JIAl - SWIL

0S1 Gel 001 G 0S Ge 0

ge-
00¢-

Flas uia

00¢

ééfﬁrf?é%é; _

N

TN | __
T T

00¥

009

008

SUOIMBN

000}

00¢}

00yl

0091

008!

KAR-87-R97050-01

B-77



¥S0-1d Jequinn eanD

buryorurbug
: L6/12/14 58] Jo 81
009 SSB|D Pid IVS
Spucoasilin_ g'zgl 18 6'8- :oNfeA WnWIUIW
uepas JooQ ¥ NAIE 19]0IABYD 866 “9I0IUBA 1591 spuodssiliN__ G'/9 18 g :anfeA Wnwixepy
90LOMW "ON  dVODN CQE GC VS.LHN 8661 Em.hmo‘_& mczwm.._.. X JUSWIO MOoaN ._mmr_mwwm& “Co_uatommﬂ OAINYD
SPUODBSIIII - B L
00¢€ GL¢ 0S¢ Ggce 002 7 oGt Gcl 001 S. 0S Gz o] G¢-

G-

0c-

Sl-

- O

sa|nop

RNV e T

: y

Gl

0¢

T4

KAR-97-R87050-01

B-78




buryeourbuz gs0-14 -12qUINN SAINg
T R § 76/12/V) 189 Jo 8jeg
H 009 :sse[D Jeyid VS
SpuodesiN /262 18 v :BNJBA WNWIUIN
uepag 100Q ¥ NG 19]0IABUD 866 :OJOIYBA 1501 spuoossiiiy £/ 1B vGe “BNfeA WNWIXEW
90LOMW "ON  dVON Ydw 6¢ YSI1HN 8661  wesboid Bunssy A JUSWIOW Mo9N JoBuassed :uonduosaq aanD
SPUODBSII|IA - SWiL
00€ 52T 052 5zz 002 Ll 05t szl 00} s/ 05 sz 0 sz
1 Ovl
oe-
/ — = oe-
e / "
\\.\\\ \ e/ = O_‘u
/\ M \

\\
§
<
sonor

(/\ 0g

ov

0S

08

KAR-87-R97050-01

B-79




burrourbuz

o

119qUINN 8AIND
1159 Jo 9)eq
SSe|D J9lji4 VS

anjeA WNWiUy

uepag 100Q ¥ Nl 18]0IABYD) 8661

Tesond
L6/1e/ )
009
SpuodasiiiiN  1'6¢C 1B 9'1-
OPIYBA ISl spuodesiiiin  ¢'¢lL B '8

ONjEA WNWIXe

90LOMW "ON dVODN Ydw 6¢ YSIHN 8661  weiboid Bunse])

7 JusLopy Yoo Jobuassed

:uojduaseq anny

0oe

S/l¢

0S¢ Gee 002

SPUCOBSHIII - BWIL

Gl1 0S1 Gel 001 17 0§ 114 0 Sz-

A T

< ,f,\?i,s

1%{‘

sa[nop

0l

cl

KAR-87-R97050-01

B-80



Sureovirbuz

UEPSS 100Q v NGB 12]0JASYD 8661

90LOMW "ON  dVON udw G¢ YSIHN 8661

‘B[oIyeA)Se L
wetbold Bunsa |

vS0SIY
16/12/L1
009
SPUODBSIIN 2l 12 (0]
spuodasiiy¢_ €2, e 99¢

JuB) NSy JUsWoW YoaN Jobuassed

JJBQUINN SAIND
1891 jo 91e
SSE|D 49Yjid VS
|anjeA WnWwiuy
:enjep wnwiixew

:uonduosaQ aAInND

00€

G/¢

0sz

§ee

00¢ G/1

SPUOOSSIIIA - SLUIL

061 Gzl

00l

73

0§

114 0

A

0l

0¢

//fi\

o€

sa|nor

)7

09

072

- 08

06

KAR-97-R97050-01

B-81



T 76014 U8quInN 9AInD

T l6/lT/l | 3seljoeleq

T 08L  sseD a4 3VS

SpUooSSIIN - Y29 1B 916 :aneA WnwiuN
uepag Jood ¥ NQIiEN 1810IABUD 866} :00IUsA 1501 spuoossiiiN~ ¥'LSZ 1B b'g ‘oNEA WNWIXEN
90LOMW ‘'ON  dVON Ydwi GE VSIHN 866+  weiboid Bunse) X Klewnd 1say9 19Buassed :uopduose@ saIND

burrourbugz

SPUQOSSI|iIA - swi L

00¢ Gl2 06¢ Gce ooz Sl 061 scl 00l SL 0S8 Gc 0 gc-
1 1 0L~

09-

SO

74

oe

KAR-97-R97050-01

B-82




vF

VIS

uepag Jooq ¥ nGlle| 19j0IASYD 866)

90L0MIW ON  dVYON UdWw G YS1HN 8661

LS0-IN
L6/1S/b)

081

Jaguiny aAng
;158 Jo 81eq
SSBID Jo)i4 IvS

SPUcIsSiiN - 6'¢¢L 1B 0'8L-

“8njeA WNWIUA]

BPIYSAISaL SpucossiiiN - 0'0¢ 18 8'95

:BnjeA WNWIXeW

weiboid bunsay Al0oje A X Alelllld 189YD Jsbusssed

:uonduoseq ann)

00¢

SPUOOSSIIA - oWI]

s/2 0sz szz 002 S/ 051 5z} 00} 52 0S sz 0 sz-
g F 7— 1 1 1 1 1 ﬂ, <,~ ) - OMHI
|
L - SR
0l
| 0
. \W - w\w - ow‘
_,_ =
i . 0z T

KAR-97-R97050-01

3-83



buryeswibuz 2G0-ZNI JaquinN eang
£ ] ﬁ% Wm 16/12/LL s8] Jo 8jeq
Pres W 08l :$$80 JoNid 3VS
spuodasili 00 1B 10 :anje A WNWIUIN
uepag JooQ ¢ NQIRW 18j0JASYD 8661 "BOIYBA 1881 SPUODSSIIIN 988  Je G601 ‘aNjeA WwnLixe
90LOMW "ON dVON ydw 6¢ YSIHN 8661  weisboid Bunsa jdsiq X Adewilid 1sayn Jobuossed :uonduosaqg amny
SPUOOBSI|IA - SWi .
00€ 512 052 62z 002 Gl 05} 5zl 00} 7] 0S T4 0 Gz-
; . : 0s-
: ; mw-
0
sz
T
r/
0S
O
" g, =
001
: gZi
m oS
- - SiL

00¢

KAR-97-R97050-01

B-84



uepas Jooqg ¥ nNaie i 18j0IA8YD 8661

19JOIYIA 1S9 L.

850114
Tl
08}
SpucOsSIiN - GGLL 1B T
09 e 66

SpUodIBSHiIA

90LOMW "ON  dVON ydw € YSLHN 8661

weiboid Buisa |

A Arelild 1sayn Jebuassed

JJOQUINN sAIND
.19 Jo 81EQ
sse|D J9))14 VS
:|anjeA WNWUIN

JaNfeA WNWIXe

:uonduosag annD

00€ Sle

05¢

Sce

00¢

Gl

SPUOOASH|IA - BUIL

oSt et 00}

72 0s T4 0

0z-

Gi-

lo—wt

$9

0l

o r o

14

KAR-97-R97050-01

B-85



buryrourbuz 650-11d :JequinN eaIng
16/12/1) 159 Jo 8jeQg
08} :$se|Q 194 VS
spuodasiiiiy  0'S6 1B 8'0l- enjeA wnuwiuy
Uepag JooQ p NqiEW 1910IABYD 8661 ‘BIoIYBA IS8 L SPUOOBSIIN ¢ O'LL  Je an onjeA wnwixep
90LOMW "ON  dVON ydw 6¢ YSIHN 8661  weibouid Bunset Z Kewiid 188y Jabuessed ‘uopduosaq annd
SPUOD3SI|IN - S|
00¢ GlZ 052 622 002 Sl oS} 6z} 00} 7 0S T4 0 Ge-

1 le

0z-

Gi-

\>, 04

/] , .

®
L \ O\ 0w
1/\/
/\( \/\n\)\(\/\t .,\/
/1\\(/\.{(/\ .
i \2< v :
]
02

T4

KAR-97-R97050-01

B-86



buryeourbuz

Uepag JooQg v NAlIEN 318104ABYD 866 L BPIUBA ISR

90L0MW "ON  dVON udw 6e YS1HN 866}  weibold Bunsay

T is0s3E

TULelEh
08}
spuoossiiN - 0§ 1B 10
SPUOdRSIN - ¥'29 1B 628

AeWid JUB)INSay 158y 1abusssed

JJOQUINN 2AIND

11591 Jo 81eq
sse|D Jaljid AvS
‘aneA wWnwiuy

‘enjeA Wnwixew

:uonduoseq aAing

00

SPUODBSIIIIN -

Gl¢ 0s¢ See 00¢ Gl 0s1 Gel

Wil

0oL 17 0S Ge 0

Se-

1 i

0¢-

0l-

TN Ve

01

0¢

SO

04

\

0§

09

0.

08

KAR-97-R87050-01

B-87



uepss Jooq  nqlieiy 1e]0JAsYD 8661

90}0MW “ON  dVON Ydw G¢ YSLHN 866}

‘BIdIYaA IS L
weiboid Bunsa ]

090-T1id
16/1¢/11

08l

LIBQUINN BAIND
:158] jo @yeq
:sse|) 19)ji4 VS

Spuodssifin /9  1e 8'05-

SpucossiiliN  6'9GC 1E Y

X juepunpay isayo Jobuassed

:anjeA WNWIUI
:aNnjeA WNWIXEN

:uondussag aany

00¢

Gl¢ 0S¢ Gce 002 74

SPUCISSIHIA - 8wl L

oSl

743

001 1572 0S ge 0

Ge-

04-

09-

06-

oy~

0e-

ER9)

0l

0¢

o€

KAR-97-R97050-01

B-88



bury

2ourbuF

uepas 100Q ¥ NGB 39]04ABYD 8661

90LOMW "ON  dVON Udw 6¢ YS1HN 8661

‘BIOIyBA IS
weibosd Bunsaj

T 090 INI

oLenekL
08}
SpuodssiiiiN  g'¢Zh 1B 08}~
SPUOIASHIIN 00 e G'9%

AJI00]BA X JuBpUNpay 1sayD) 1abuassed

JsgquuInN aaIng
s8] Jo 91eq
'ssejD J9)id Vs
oNnjeA WnWWp

aneA WNWIXEN

-uonduosag snng

00€

Slc

0S¢

Gce 00¢

74"

spu

061

00BSIlI - oI L

Gzl 0oL

7 0% 14 0

TN

ot

HIAM

0¢

o€

ov

- 05

09

04

KAR-87-R87050-01

B-89




TT090-ZNI | :8gWinN ANy
"6zl aseljoeed
T08L sseDJelid avs
SPUOdSSIIIN - 00 1B 10 :anfeA WNWIUIN

buryerurbuzg

uepasg 100Q ¥ NAIE 19]0JAYD 866} BIOIYOA 1591 SpUoOSSIIN G888 1B Zv0i BNj_A WNWIXe
90LOMI "ON dVON ydw 6€ YSIHN 8661  weiboid Bunsa "|dsig X juepunpay jsey) Jebuassed uonduoseq aang

SPUODSIIIIIA - SWIL

00¢ 17X4 0se gee 00¢ S 051 Ggcl 00! 7 0s G¢ 0 Ge-

0G-

Sz-

G¢

0§

00}

144

0s1

Gl

00¢

KAR-97-Rg7050-01

B-90




M.E.q.kss.twm.tm

uepag Joog ¥ nqliep 191014840 8661

90JOMW "ON  dVON ydw Ge YS1HN 8661

190-1d
16/1¢e/1}

08}

SpucdssiiiN L'e0L e 4%

-OIPIUBA 1S9 L Spuodssiiiin - 998 e b'ei

weibold Bunsay A Juepunpay 15840 Jobuassed

(legqwinN aAingD

'1s9] Jo 8jeg
'sseiD Jojji4 3vs
BNBA WNWILIA

JBNEA WNWIXeW

:uonduosag aaINg

00¢ Slc

0S¢

GZ¢

SPUODBSI[IIN - BWIL

0St g¢l 004 174 0s T4 0

Ge-

0¢-

Gi-

0l-

o,

0l

Gl

0¢

e

0¢

SO

KAR-97-R97050-01

B-91



buryrovrbuz

uepsag oo ¥ NQIe 19|0JABYD 8661

90LOMW "ON  dVON Ydw G€ YSIHN 8661

¢90-1i4
16/1e/h

08!}

SPUOOSSIIN - €66 1@ G'6-

OPIYBA ISOL SpuodssiiiinNg L. ie [

weiboidg Bupysa] Z juepunpay isay2) Jabuassed

:JaquInN aAIny

158 Jo ejeq
85210 Jallid VS
anjeA WnWIUI
:BnjeA WNWIXEN

:uonduosss aang

00¢

G2

05¢ gee 00¢ G/}

SPUODSS|jIIAl - SWILL

0§51 74 00! 1472 0s 414 0

0¢-

G-

0l-

0l

Sl

0¢

Ge

S99

KAR-97-R87050-01

B-92



buryerurbuy 090-S3Y4
: L6/1Z/11
08}
spuodssiiN 69 e 20
uepeg JooQ ¢ NQieW 18|0IAaYD 8661 ‘BIIYOA 1591 SpuooBsIliN - ¥'29 18 125

90LOMW “"ON  dVON ydw §¢ VSIHN 8661  weiboid Bunsal

JuBpuNpay jue)nsay jseyy Jabuassed

HBquInN sang
Jsal Jo ejeq
sse|D Jaili4 3vs
‘anfeA WNWIUNN

:BNjBA WNWIXEW

:uonduosa sainD

0o¢e Gl¢2 06¢ Ggee

00¢

SPUOYBSI|IW - SWIL

S/L oSt gel 0ol S 0§ Se 0

1

)

SIO

0g

~F oY

- 08

09

0L

08

KAR-97-R97050-01

B-93



buryeruirbugz

uepag Jooq ¥ NAie 19j0IABYD 8661

90LOMI "ON  dVON Udw G€ YSLHN 8661

Tee0 14
TeleL
e
SPUCOSSHIIN_ 0'0Z 18 +Ge-
:90IYOA 159 Spuodasiiin_ 9} e 0

welboid Bunss ) X Juswaaejdsiq 1say) Jebuassed

LJOqUInN 8AInD
‘189 Jo 8jeQ
SSe[) 9l)ld VS
onjeA WNWUIW
‘BneA WnNWIXe

:uonduosag anngd

00¢€

Glc

0S¢

Gee

00¢

i 7A

SPUOOBSHII - SWIIL

0si Gcl 001 S/ 0§ 4 0

Ge-

0'St-

0o%-

0'Ge-

00¢-

0'se-

NI

0'0¢

oG-

00t-

- O.ml

00

oG

KAR-97-R97050-01

B-94



buryeourbuz

uepsg 100Q v Qe 191014840 8661 OPIYBA IS L

90LOMW "ON  dJVON ydw 6 wSIHN 8661  weibaid Buigssy

SpuovasHiiiy

SpuodssiiiN__ 9'¢el

$90-714
oLefiek
——
295 1 6.5
e 8'c

X SInjad Jebuassed

JBquUINN 9AInD

;1881 jo sjeQq
‘SSB|D J9jiid IVS
JonjeA WNWIUN
‘BneA WNWixen

:uonduoseq sand

00¢

SPUOOBS]IIA - BLULL

Gl 0GZ sze 00¢ Gl 051 gzl 00} 7 0§ Se 0 G¢-
: , : + w « - - : 02
w f
ﬁ e e 0g-
~ N e e s
. — Nl | op-

KAR-97-R97050-01

B-95



Uepdg 100Q y Nqije 1810JA94D 866

S0L0MW “'ON

dvON ydw g¢ ¥S1HN 8661

JlaquinN sanD
188} jo |1eQ
88210 JoNId avs

:BNERA WNWIUIA

T P90-INI
T
08l
spuodasliiiy~ 0'GLL e 6¢-
:ooIyaA 1581 SPUodSSIIN 00 e 9'95

‘anjEA WNWXep

weilboid Bunsay AII0ojaA X SIAj9d JeBuassed

:uondussaq aang

00e

Sl¢

0S¢

1144

00¢

Gl

SPUODSSI|I - BWIL

oGl Gcl 001 =7 0G T4 0

0¢-

0l-

Ol

HAM

0c

0€

oY

0s

09

04

KAR-97-Rg§7050-01

B-96



¥90-ZNI JsquinN sAIng
Le/ieiLl ‘1891 Jo 8jeQ
081 '88B[D Bljid JVS

spuodssiiiy 00 12 Lo ‘BNjeA WNWIUIN

bungeourbuz

>

uepag 100 t NGB }8j01A2YD 8661 ‘BI0IYeA SO L SpUOOBSIIN 6662 18 §'00} dnjeA WNWwixepy
90L0OMW 'ON  dVON ydw GE YS1HN 8661 weibold Bunsa) |dsiq X sinjed Jebusssed ‘uonduosa ANy

SPUODSSI|{IN - BWIL

00¢ Si¢ 0S¢ gze 00¢ Sil 051 Sel 001 7 0§ 14 0 Ge-
— 1 oml

14

0S

=7

WO

001

Sel

0§51

Sl

00¢

Gec

0se

KAR-97-R97060-01

-Q




buryrouibuz 590-114 :18qUINN 8AIND
TR 16/12/k 159 Jo ejeq
. / W T 000 sseiDJe)id IVS
SpUooSSIN~ 2 60} 18 G- :enjeA wnuwiuipy

uepag 100Q ¥ NQiEN 19101A4D 866} :9j0IYeA 1581 SPUODBSHIN ~_ L2G 1B oVl :ONEA WNWIXEN
90}OMIN ©ON dJVON Udii GE VS1HN 866+  weiboid Bunsay A SiAjad Jebuessed :uonduosaq eang

SPUOJSSIIIN - BwlL

00¢ Si¢ 0S¢ Gee 00¢ Gl 051 gel 0oL G2 0§ 14 0 Ge-

0c-

Gl-

0l-

=

A

o
L
|
v
=
o

v

| ,

Gl

SO

0¢

G¢

o€

KAR-97-R97050-01

B-98




buryeourbuzg

uepag 1o0ogd v NQlEA 1910JASUD 8661

90LOMI 'ON  dVON Udw G¢ YSLHN 8661

OPIYBAISaL
weibold Bunsa )

SpUOoBSI{iA

SPUodSSIIIN_ §'¥2e

T 9904
T
-
16 1’ €8l
e L'y

7 SIAJod Jabuasseqd

JHOGUINN SAIND
2189 Jo ejeq
'$sB|D 19)id IVS
:anjeA WNWIUIN
anjEA WNWIXepy

:uonduasaq ann)

00¢

Gi¢C

0S¢

Gee

002

S.1

SPUODBSIIIA - BW L

051

el

001

S/

0S

14 0

§¢-

oe-

0l-

SO

ml

- 01

Gl

0c

KAR-97-R87050-01

B-99



buryeouvrbuz ¥90-S34 JeqUINN SAIND
161211 1188 Jo 8je@
000} 'sse0 Jaiiid Avs
SPUOdBSIIN gl je 00 aneA wnwiuin
uepas Jood ¥ NaileN 19|0IABYD 8661 :0[01YaA 1581 SPUOdBSIIN 295 1B £'66 :BNjBA WNWIXEN
90 vo>>_>_ “.OZ dVON CQE GE VS1HN 8661 Em‘_mO._& mczwmv._. Jue}insay SIAIBd ._mmcmmwmn_ “CO:QCOWQO m?_:uu
SPUCOBSI|IIN - SWI].
00¢ 6/Z 052 6zZZ 00Z G/l 051 Gzl 00} G/ 0S 74 0 GZ-
. 0c¢-
oL-
. S =t 0
§L& - frae ..1 tt}.x_s;. .,r..ﬂ_ Ul Mkt :...»3:}?33 A l}f{ \r\\t?kt.\.}-\\
Rl v O—.
{lf))) 0C
@
w

09

0L

08

KAR-97-R97050-01

B-100




Surosurbuzy 290714 HIBGUINN 8AIND
: 5y L6/12/L1 1881 o eleq
009 '$SB|D Jollid VS
SPUOdASHIIA €95 1B 62895 ‘eneA WNWIUIN
UEpag Jood ¥ NGB 18]0IABUD 8661 1[olysA IseL SPUOOBSHIIN - 626 1B 0118 :enjeA WNUWIXe
90L0MI ON dVON ydw G YSIHN 8661 weibold Bunss 892104 JNula }Jo7 Jobuassed :uonduosag sAIng
SpUOCOBSH|fIAl - B
00¢ 5.2 0S¢ gz 002 Sl 051 szl 00} S/ 05 sz 0 Sz
._ _ 0008-
0004-
> 0005-
g_
\ 1 0007
‘ z
o]
[ :
M 000¢- 8
w
, 000}~
B S R — ——— s / = 0
000}
0002

KAR-97-R97050-01

B-101




Uepag JooQ v nqiep 18101nsYyd 8661

CIEYSECT

90L0MIN "ON  dVON Udw G€ YS1HN 8661

weiboid Buysa ]

890-7114
L6/1elt)

009

SPuoddSN L'0S 1B ¢'¢see-

spuodasiiiiy  6'961 1B 8'86¢

a0lo4 Inwa4 by Jabuassed

LJ9QUINN SAINYD
sa] jo aeQ
-sse[D B4 IVS
an[eA wWnuwiumn
:8njeA Winwixe

:uopduasa snnyD

00t

glc 0Ge GZ¢ 00¢ Gl

SPUCOASY|IA - S|

0oL S/ 0S 14 0

G¢-
000t~

00Ge-

000¢-

00se-

000¢-

00§61-

SUOIMBN

0001-

L

006s-

00s

0001

KAR-97-R97050-01

B-102



buryeourbuy 690-7114 :JQUINN BAIND
T § ; 16/12/LL 188 J0 818Q
009 'ssej) o4 VS
SpuoossiiiN - 0’06 e 6'Gl- BNjeA Wnuwuipy
uepag 100d ¥ NAIEA 1810JASYD 8661 BPIYOA IS0 L SPUODBSIN ¢ 929  Je gLl ‘BNneA WNUIXeW
90LOMW "ON  dVON ydw GE YSLHN 8661  welboid Bunsa X Jusiol eiqil teddn yeq sebuassed uonduosag aaind
SPUODASI|HIN - BWI L
00¢ 5.2 052 sze 002 Gl 051 Gzl 001 7 05 G2 0 6z
_ _ Sz
0z-
) \/ ¥ Gl-
\,\ / i
/ | A
i \._ { / ,.C_, G-
2 .
&
w
~ . N
m AT \ J ; g
_ ' \é\:/\x / l‘
C Gl
0z
6z

KAR-97-R97050-01

B-103




buryorurbuz 020-714 :JOQUINN 8AIND
7 L6/1E/L L ;188 ja 8jeg
009 -SSejD J8)lld VS
SpuodssiiiN - 9'S¥L  1e ¢'Gl- SBNEA WNWIUIA
uepag Jooq ¥ nqile 18|0JABYD 8661 -9oIUSA JSO L Spuoossijiin ¢ L'6S 1B (A A A ‘BNjEA WNWIXEN
90LOMI "ON dVYON Udw g¢ VS1HN 8661 welboid Bunsa | A Juswop eiqi] taddn pya 1ebuassed uonduossg annd
SPUoISSI|jiA - sWIl ]
00¢ Gle 06¢ GZe 002 Gl1 0S5t GelL 00l 174 0S 1414 0 Ge-
¢ 0¢-
.I!’u').\il?ﬁ)]\«l)\l&\\\(\l\lf‘(l’!l/\/ :
o
(0]
[y I om
06
i g
o
=
ocL 2
051
v <>, | 08}
_ oLe
)
0) 24

0L¢

KAR-97-R87050-01

B-104



buryeouirbugz

uepag 10oQg ¥ NAiBA 19]04A3UD 8661

90LOMIN I"ON  dVYON Udi G¢ YSIHN 8661

oIYBA IS L
weliboiq Bupsal

TTL/012 usguinN aang
T /6/lZlhL useljoeleq
T 009 sse|DJad 3vs
SPUCOaSHIN 006 18 ATE :onfeA WNWIUIN
SPUCOaSIIN -~ G'€9 1B 08 JoNjeA WnWixepy

X Juswow eiqll Jaddpn ybry Jebuassed uonduosaq sangd

00¢ Gle 062

Gce 002 174

0G|

SPUOSI||IY - BWIL

143

001 G/ 0§ |74 0 Ge-

ge-

i

0}-

sajnop

Y

VR

R D v

-

.

i

Nl k K et O

0

Sl

KAR-97-R97050-01

B-105



mssoe&em 2,014 -JaquinN 8AInD
: 16/12Z/1) s1se] Jo |jeq
009 'ssejD Ja)i4 Vs
Spuoossi|in  0'gsz 1B L'EL- anjeA wnuiuiy
uepas Jood ¥ nalfe 18|0JABYD 8661 :8|oIyap 158, spuoossiiin  0'cG 1B 0yl ‘8njeA wnuwixep
90LOMW "ON dVYON Udw G VSIHN 8661  weiboid Bunss) A Juswol eiqij 1addn ybry sebusssed uonduossqg smng
SPUOOBSHIA - BWIL
00¢ Glz 052 S TAA 00z Gl 051 gel 00L G/ 05 G2 0 Gz-
ob-
oz-
%?\(I{I]}!Jx?)?rl’siv)%\\(({\{/
7 = 0
\ \! 0Z
f of
[
(@]
| g
— e - e - 09 @

/ B\é 00}
i

i orL

09l

KAR-97-R97050-01

B-106




buyyreurbugz

LUEPSS JOOQ ¥ NQHBA 18|0IASUD 8661

90LOMWW 'ON  dVON Udw Gg YSIHN 8661

18JOIyaA 188 ]
weiboid Bunssy

€40~

16/12/1 1

00

i

9

SPUOSBSHIINY

je 0’16

el

spuodssiiiit - S'eyl 1€

AN

X 8210 BIQI] JomoT 1o Jobuassed

equinN 9AIND

11591 Jo 81eq
-SSE|Q 434 3¥S
BNjEA WnWUy
:anjeA WnWiXep

:uonduoseq sAINg

00¢ Sle 0G¢e

Ge¢ 00¢ Sl 05

Gel

SPUODSI||IN - SWI |

00}

G2

§¢-

0091~

0GvlL-

00¢t-

000}~

— -+ 008

I 1 L X L 1
: ! 1 .
| |
: {
| i
i i !
e - - -1 _ _
i ;
! i
|
i i , !
w |
] N
H i
! | , !
| [ -
i } H
i i |
] {
T i T ;
| i |
| ,_ M
| | |
l i i :
; : : I
i | H :
; ; , ” .
; | ! | :
i { |
i ; ‘ !
o i ! :
! j ! |
| :
}.M 4 T . - : e N — s ﬁf}ﬁm»}»ﬁ?«)\fﬁ 0
: i R ' 1
g&s?J\Efé)éef{(ﬁ({{é{{((r Mgty o ; : 1
: i t : ; : !
; ! | | : |
. e i i o
: H i i ; :
i : : | : ! !
i ! H : i
i ! : i i !
i | ”, | i
i i | !

- 009-

SUOMBN

......... - 00t

-~ 002

~ 00¢

00v

KAR-97-R97050-01

B-107



burirourbuz

uepag JooQ ¥ NAIlE J2I0JABYD 8661

90LOMW “ON  dVON Udw G¢ YSIHN 8661

T ovod
CelEL
e

SpucossIliN - 6'€S  Je L6y

oloIyBA IS0 L SPUCOSSIIIN -~ 0'ELL ¥ 0602

welbold Bunsay Z 92104 Blqi] Jemon] Yo Jebuassed

UaqWINN 8AIND
189 jo 8je(
-Sse[p B4 Jvs
oNnjeA WnWiu
‘BnjeA WNuixew

:uonduosag anng

0o€e

S/¢c

0se

144

00¢ 72

b

SPUODBSIIHI - SWIL

0s1 SZl 001 G/ 0§ G2 0

Ge-
000s-

0051

000~

00g¢-

000¢g-

00G¢-

000¢-

SUOIMBN

00S1-

0001~

00s-

A ewraepy }??r»}q?ﬁ}‘)é}\

ity

00S

0001

KAR-97-Rg7050-01

B-108



buryeourbuz

uepag J00g v Nqiie J810JARUD 8661

90LOMW "ON  dVON Udw G€ YS1HN 8661

BT
N

009

Spuodssiiiy. L'09 1B ¥ol-

BPIURAISaL SpuooSsliiiN - 9'es 1B oy

weiboid Bunsal A JUBWOW BIgI) JemoT Yo Jabuassed

:19QWINN 9AIND
3591 jo 9jeq
'ssel) J8llld IVS
:anjeA WNWIUIy

‘an|eA WNWIXEeW

.uonduosag san)d

oot §/¢C 0s¢ gee 002

73

SPUOOASII - BWIL

0sl Gl 0ol Gl 0S G¢ 0

Ge-
0¢-

0¢-

0}

ss[nor

0¢

oe

0¥

0S

09

0.

KAR-87-R97050-01

B-109



buryeorurbuzg

UEPSS J00Q ¥ NGIeIN 19]0JA8YD 8661

90L0MIN "ON  dVON yduw G¢ VS1HN 8661

901U 1581

weiboid Bunsal

9.0-714
L6/12/L1

008

spuodasiiityt  €¢5 B £066-

SpuodssiitiN v'.61 3B 066

X 82104 B1q1] Jomo7 ybiy Jabuassed

JJagquunN sAInD
1se1 Jo e
-$88]0 12lid VS
1anjeA WNWiup
:onjeA WNWIXeW

:uondussag aang

oot

§.¢ 0se

Ggee 00¢

SPUODSSI||I - Sl

Gl 0S1 T4

001 174 0S S¢ 0

Ge-
000}~

006~

008-

004-

009-

006-

00~

SUOIMBN

00¢-

00¢-

col-

A\

ot

Wi

Wy
)ﬂ{{f\ﬁ.{

Aoy Rl

gﬁ?%\{s\rﬁz% \i

0

oy §.&K$>,7?€§)l 0

00l

00¢

KAR-97-R87050-01

B-110



Uepag 100 ¢ NQIEIA 18101A8UD 8661 :00IUIA IS8

90LOMW {ON  dVON ydw Gg VSLHN 8661 weiBold bunssl

L20-11d JJBQUINN BAIND

T lellz/by | seLjosied

009 sse1D Ja)id IVS

SPUOOBSIIN 205 JB | 0'B9Ey~  -ONEA WNUWIUN
spuoossiin_ 2'G0c 1B G6LC
7 80104 eIl Jomo 3Dy Jebuassed  :uoiduossq aAIND

anjeA WNWIXew

00¢

SPUODSSH[IA - SWIL

17X4 0G¢ Gee 00¢ SLi 0G1 Gl

00} ] 05
: : 006~

000%-

/ - 00G¢E-

7
|
,\ - 0oo¢t-

_
|
/ + 005¢-

\/‘, AN \,\ \/ i | -

- 00G4-

suomanN

/ , 000}

A AR }%é«! %é(%{\{!%} ‘,‘.?x/)% '

(N |

KAR-97-R97050-01

B-111



hﬂ\dw\@@eﬂmﬂ\m WNOII__H* “L_GQE_)—Z 0230
3 16/12/4 L 1591 J0 djeg
009 ‘SSe[] J8)id VS
spuoossiiN 098 ¥l £z anfeA WNWIUIN
Uepas 100a v NQIEIN 110JASUD 8661 :opIyeA IS8 L spuooesiiiN_ 0'€Ss ¥ 0¥S :N[eA WNWIXE
90JOMW “ON  dvON Udii G§ VS1HN 866}  weiboid Bugsa) X JUSLIOW ElqLL Jemo) JyBry Jabuassed uopduosag aaind
SpUCOBSII - QWL
00¢ Gle 0S¢ o144 00¢ G/l oSt ecl 00l Sz 0S 74 0 Ge-
0¢-
0z-
oL-
\> 0
i >
ol
| .
Q
“ =
0z @

) oy

é .

09

0.

KAR-97-R97050-01

B-112



burysaurbuz

uepag 1ooq ¥ NGieN 18]0iA8YD 8661

“apIyaA 1S9

90LOMW "ON  dVON Ydw ¢ YSIHN €661

weibotd Bunss )

T el07d

16/V2/)

o000k
spucossiin~ 089 1B L7k
SpuoORSIN - €05 Je  L'60Z

X WY 1004 Yo} Jebuassed

:J8quInn eaIn)
1881 JO 81B(
:sse10 Jolid VS
1an[eA WnWjumy

eneA WnWwixew

:uoiduoss(g annyD

00€ /2 0S2 sz

002

Gl

SpUOSBS[IIN - WL

051 143

001

Gl 0s 14 0

ge-
Se-

TP oo ot vz SR EIOVV N

e

[t

14

05

172

00}

- G2l

0s1

74

002

Gee

SO

KAR-97-R97050-01

B-113



uepeg 100Qg ¢ nNqlie 19101A8YD 8661

90LOMW "ON  dYON ydw G¢ YSLHN 866}

T 08014
T
0001
spucoasiiiin  L'vS 18 0°¢c6-
‘9PIYaAISal SpuoossiitN 86y 1B 1587

welboid Bunsa) 7 UV 1004 ya7 1ebuassed

:19quInN 9AIND
‘}se} Jo ejeq
ssejQ o4 VS
BnjeA wnuuin
:oNeA Winwixew
‘uonduosaq aAnD

ooe

§l¢

(14

gec

00¢

Gl

SPUODSSIIIA - BWIL

051 Gcl 00l 272 0§ G2 0

pmae——-—

._ L.;D\Z AN > ql '\ r_r.r

SO

,\ R e v

0¢

oy

09

08

001

KAR-97-R97050-01

B-114



Uepag 100Q ¥ NQie 18j0IA0UD 8661

18[0IYBA 1891

90LOMW “'ON  dVON Udw ¢ YS1HN 8661

welbecud bunsa

+80-11d
16/12/LL

0001

spuodasiiiy_- 0'vS
SPUodSSIN- 8'6Y

¥® 9ovl-

e x4

7 9104 1004 Yo Jebuassed

JagquunN aAingD
IS8 jo s1eQ
‘$SE[D J8lid VS
JBNA WNWIUIN

an[eA WNWIXEH

:uonduoseg enn)d

00€

784

SPUODBSIIII - o}

oSl Gl 001

0s

§¢ 0

Ge-
051-

— —t sz)-

001-

SO

,- - 3 ] 1 —]. i 1
w
: i i
| #
¢ ; | M
H : }
|
1 1
i !
; i
| | ! i
i { ; i
! : :
_, a o i W “
; W i
_ : ﬂ, m _ |
H 1 H f
! H { i i
! : ! : !

00l

KAR-97-R97050-01

B-115



f hﬂq.&ﬂ@ﬁﬂmﬁw 280-1i4 HJAQWINN aAIND
16/L2/L1 1s91 Jo 8jeg
0001 Ssej) 9)id 3vs
SPUOOSSHIN  G'/9 18 Lyl- ‘anjeA Wnwiuiy
uepag 100Q ¥ NGiB 19]01AYD 866 :9I9IYBA 1591 SpuodasHiiiN - 66y 1B £'601 :anjeA wnuixep
90LOMW :'ON dVON Udw GE WS1HN 8661  weiBoid Bunsay X UV 1004 1yb1d Jobuassed :uoiduosaq aanD
SPUOISSI||IN - oWl ]
00¢ Gl¢ 0S¢ g2e 002 Gl 0Gl 14} 004 Gl 0S qC 0 G-
09-
0)7ad
0e-
BT e V! I ! ey O T, j ?>__‘.f h " " 0
| f 0c
A @
/ oy @
m r< 09
_t_ 08
00}
0cl

ovl

KAR-97-R97050-01

B-116



hﬂ\dw&@@ﬂ\‘umem £80-7114 CGQEDZ ®>.:JO
= » 1612/ L 11sa | jo 81eQ
000+ 'sse|Q 194 Avs
SpuooSBSIiiN¢ 626 1B 1'84- anjeA WNWIUIA
Uepag JooQ ¥ NAIEW 1910JAB4D 8661 9oIUBA IS L SpUoosSIiiG - P8 1B 19 enjeA wnwixey
90L0MW "ON dVON ydw G vS1HN 8661  weiboid bunsay Z WV 1004 1ybry 1ebusssed wopduossq annd
SPUCOBSI|{IA - Wi
00€ 6.2 05¢ 5Z2 002 S/l oSt T4} 001 Gl 05 ST 0 gZ-

i\ Oml

08-

) 04-

— m b O@l

_,: w 05~

; -{w m; D.M
J w op- @
! A .
\ f ONI
i '
"
Y
\ x :z,
_k} | _y _ft,%}_.% ::b:._._. ) ._s L O
_é.a v _& :S L Jandhiand ial
st / i

0l

KAR-97-R97050-01

B-117




uepag 100qg { NqlIe| 18]0JABYD 8661

90LOMW “ON  dVON ydw G€ YS1HN 8661

¥80-1id
16/12/LL

000}

SpucodssiiiiN _ ¢'ey e Ll

‘BIOIYBA ISOL SPUCISSIIIN - v'LL e il

weiboid bunsal

Z 8104 1004 b1y sabuassed

IBGUINN BAIND

11894 Jo 8jeq
:sse[D Jailid 3VS
:onjeA WNWIUIN
:BNjeA WNWIXBW

:uondussaq amng

00€ Si¢

0s¢

Gee 002

Gli

SPUOOBSHII - SWIL

0S1

Gzl 00l 17 0§ Sz 0

Ge-

ovi-

oct-

001-

09-

SO

oy-

AR ——

- 02

ov

09

KAR-97-R97050-01

B-118



buryeoswirbu
T,

uepag Joog ¥ nqlieN 12101A8UD 8661

90}OMW “ON  dvON Ydw G YSLHN 8661

‘BPIYsAIsal
weboid Bunsa]

SPUODSSHIIN - 6'66¢
SPUQdssiiIN

EEREE
N
09
AT
TY9 ' Llp06

22104 J|ag de tebusssey

:JOQUINN 8AIND

;1se] 30 81eQg
:sse|D Jali4 VS
:anjeA WnWiuIN
:BN[BA WNUWIXEN

:uonduosag anny

00¢

Glc 06e gee 002 S.)

SPUOOBSI[JI - SWIL

051 Szl 00!

7A

0§

14 0

Ge-

0001-

000}

<

000¢

000€

- 000V

SUOIMSN

000g

- 0009

0004

0008

0006

00001

KAR-97-R97050-01

B-119



980114 :JaQUINN 8AIND
16/42/L L 189 Jo ajeq
09 :sse|D Jolid VS
spuodssiiy - 0'L9L  Je v LE- “anjeA wnwitpy
uepag 100 ¢ NQIEN }9]0IASYD 8661 :9J9IYaA 1891 spuodesiiiiy 9'G9 1B G'E068 :8NBA WNWIXep
90L0OMIN “ON dVON ydw GE VSIHN 8661  weiboid Bupsa ) 90104 }joq Jepjnoys Jabusssed :uopduosag aaInD
SPUOOBSII|IA - S|
00¢ 5.2 052 GZz 002 G/l 051 (¥4 001} sl 0S sz 0 gz-
0004~
\/\ O
\ 0004
\ / 0002

\ / -
R

pZd

<D

=

O

3
. 000S
A >/ 0009
| ,<\ 000.
<\ 0008
0006

00001

KAR-97-R97050-01

B-120




buryesurbuzy

uepag Jooq + NqilEW 19|0IABYD 8661

90LOMIN 'ON  dVON Ydw G YSLHN €661

T804
O
09
SPUODBSIIN 2662 18 L9l
1opIUBA I5OL SPUCOBSIIN - 268 ¥ L'8pl

welboi4 Bunsa | nojind jjlag Japnoyg labuassed

:JAgQUINN BAIND

‘}s8] jo e1eg
sse) 18)lid Avs
‘eneA WnNWiuin
‘BNjeA WNUWXepy

:uonduosag aning

00¢€

Slc 0S¢

e

00z

Sil

SPUOSBSHIIA - BWIL

0S1 Gel 001 Sl 0s 14 0

0¢

oy

09

WIA

08

004

0cl

- OFl

091

08l

KAR-97-R97050-01

B-121



uepas 100Q ¥ NAIEIN 19]0JABUD 866 |

90L0MW 'ON  dVON Udw € YSLHN 8661

8joIusA s
weiboid Bunss]

880-14

L6/1e/L L
09

Spuocossiiii 1'8EC 1e 1070~

SPuodssiiiing_ ¢'08  ie 124Y

uonebuo|g yjeg Japjnoygs Jebuassed

:JaquinN aAInD
;1891 Jo 8jeQ
:$Se|D 19)14 IVS
BneA wnuiuiy
onjeA wnwixe
:uondusssg eAInD

00¢

Sl¢ 0S¢ Gee 00¢ 74

SPUCDSSIII - BWI |

051

g2l

001 174 0s T4 0

L0

A

€0

ANO/NIN

Y0

S0

90

L0

80

KAR-97-Rg87050-01

B-122



buryrsurbuz

524 VOIS

Uepsag 100Q ¥ NAIEA 19]104A3YD 8661

90L0MW TON  dVON Ydw G€ YSLHN 8661

T
TenenL

09

spuodssliin g0y e gle-

BPIYBA ISSL spuoossiiiN - Z'ovL e }'e

welboid Buisa] X Adewld Jeay Yo 9|olUsA

JIBGUINN BAIND
188 jo ayeq
'ssejD Jayid IVS
“anjeA WnWwiuin
:aneA wnuxepy

:vondiosaq aanD

00€

Gl¢ 0S¢ G¢c

002

Gl

SPUODBSI|II - SWI

0sl sl 00} G/ 08 G¢ 0

ov-

ge-

0¢-

Iy

SO

0l-

0l

KAR-97-R97050-01

B-123



hﬁw.&uuﬁwm.tm

uepag J00Q y NqlEN I8J0IABUD 8661
90LOMW “"ON  dVON Ydw 6¢ YS1HN 8661

680-I N}
16/1¢/ 1

08}

SpUodssiiiting ¥'€ll  1e 81l

BPIYSA isel spuodssiiing ¥} e 895

weiboid buisa) X Al00jaA AlBwild JBay 1o S|0IYaA

Jaguinn aAIng
189 jo 9jeQq
sselo J9y)id 3vs
BnjeA wnuuiy

:BNjEA LWNWIXep

:uondussaq aainy

SPUODSS|fIAl - BLuIL

051 Gecl 00} 17 0S G2 0

i

N\

0!}

HAM

(074

o€

ov

0s

09

04

KAR-97-R97050-01

B-124




680-ZNi JAqUINN 8AIND

26112/} ‘1sa] jo sied

o8l ssejQ 84 VS

spuodssiiinng 0’0 e 00 BNjEA WNWIUIN

buiyeourbuz

UEpsS 1000 ¥ NAIEIN 18101A8UD 8661 :9[0IySA 1891 spuoossliiiy £8L 1@ 512 :anje/ WNWIXeW

SOLOMN “ON _dvON Udw ¢ VS1HN 8661 wedboid Bunsal dsig Alewiid Jeay Ho 8oIudA :uonduosag smng

SPUOOBSI|lIA - WL

00¢ 6.2 08¢ Gec 00¢ G/1 0Sl Gel 00} S 0§ Ge 0 S¢-
1 1 _ 1 ool

13 1 1 !

oc

|

_ 0cl

w - - ovl

KAR-97-R97050-01

B-125




hﬁqs.w.tuméw 060-114 ~18qUINN 8AING
/6/12/L L l}sa] jo e
09 ssejD Ja)id 3vs
spuodesiiiiN L0y e pee- |njeA wnuuin
uepag Joo(d v nqllep 12]01A8YJ 8661 BPIUBA Isat spuodssiiiiy¢ 98¢l je 62 :BNjeA WNUIXep
GOLOMW "ON dvON udw Ge wSIHN 8661  weibold buisea] X Aeuwilld 12ay Jybry 9|2iysA :uonduosaqg aand
SPUCOSS|IA - Bl |
00¢ G2 0S¢ gze 00¢ Gl 0G4 Gz 001 147 0S 1474 0 qe-

ot

Ge-

> ) Oml

-/ /\/\___ GZ-

oA
[
el

0l-

0t

KAR-97-R97050-01

B-126




TT0B0-FNI | :equinp sAng

TTIBlTivE | aseljoseieq

T 08k isseiDJelid 3YS

SPUooBSIIN_ G'GLL 38 02l :ONjeA WNWIUIN
uepas 1000 ¥ NGHEIN 191014840 866 | :o[olysA 1591 SpUoSBsIN Lb 1 198 :onje/ WnWixe
90LOMW "ON  JVON UYdw 6€ VSIHN 866}  weiboid Bunssy X KI00[SA Alewild Jeay] 14BR S[oIys A :uonduosaqg saing

Mﬁw&@&dwmdm

SPUOOBSI[IA - SWIL

00e Gle 0s¢ Ggee 002 GLl 0G1 Gel 00} 72 0§ G¢ 0 Ge-
1 OMI

0}

HIAM

74

ot

ov

0§

- 09

04

KAR-97-R97050-01

B-127




bunruibuzy

D

Uepag Joog ¥ NqifeA 19]04A4D 8661

90L0OMW "ON  dVON Ydw 6¢ YSIHN 8661

BIOUBAISBL
weiboid Bunsa |

060-¢NlI

L6/1e/L)
081

JJ3qUINN aAIND
‘189 Jo 9je(]
‘$SEID J8jiid VS

spuodssiitin 00 e Vo

:anjeA WNWUIy

Spuodasiiiy 2’64 1B Vil

‘anjeA WnWwixep

"|dsiq Kewud Jeay bR 9RIudA

:ucnduosaq aAnD

00¢

Gle

0S¢

Gee

00¢

SLt

SPUODSSI|I - SWIL

051 Gel

00}

574 05 LA 0

02

WO

oy

09

08

00}

0clL

orl

KAR-97-R97050-01

B-128



buryeourbuz

Uepos JooQ v NQYEN 19101AUD 8661

90LOMW 0N dVON Ydw G YSLHN 8661

ST

:OIOIBA 1591 SpU0OASIIIA

160114
L6/ic/L)

09

¢se I 6'6E}-

€05 I® 1414

weiboid bunse]

¥ do] suibuzg apiyap

Jaquinn saIng
1189 jo 8ie(
sse|D J8ljid 3vS
lenjeA Winwiumy
:BneA WNWXen

:uonduosaq aAIny

00¢e

§1¢ 0S¢ gece 002 Gl

SPUCDSSI|{I - BWIL

0si Gel 00l 174

0§

ovi-

ocl-

- 001-

09-

SO

0c

oy

09

KAR-97-R97050-01

B-129



TTU60-LNI | equinN aAIng

TI61Z/bL | 3seljo eleq

08k sseiDJ9)id 3YS

Spuoossiiiiy - 8'Gy  Je 8- ‘anjeA WNWIUI
Uepag Joog ¥ NqI[E| 19]0IA3YD 8661 :9[0IyoA 1891 SpUcoaSIIN 2§ 1B 02§ [ONEA WNWIXe
90LOMIW :ON dVON UdWi GE VSIHN 8661  weiboid Bupsal X Kiooja, do[ euibu3 epiuaA :uonduosag eAINg

buryzaurbuzg

Spuodssiiiy - dwll

00¢€ 12744 08¢ Gée 00z Sl 0st 5¢l 001 Sl 0s 114 0 se-

0L
/ 0¢

ov

/‘ 0S

09

HIAA

0.

KAR-97-R97050-01

B-130




burrourbuz T 180¢Nl | dsguny aaInd
L6/1e/ ;s8] jo s1eq

T 08l sse[0 o4 3VS

SPUOOBSHIIN 6662 1B 1'8¢- :enjeA WNUWIUIN

Uepag 100Q ¥ NGIEN 18]0JABUD) 866 “BOIYBA 1581 SPUODBSIIN _ £2€ 1B g1y ‘aNjeA WNWIXepy
90LOMW "ON dVON Udw G€ YS1HN 8661  weiboid Buisa) "Idsig do auiBUz epIUaA :uondiosaQ oAINY

SPUODBSI|IA - BWI ]

Ge-

1 — 3

00€ G2 0s¢ 144 002 Gl 0G4 Gel 004
Wr 09-

b OVI

0¢-

0c

é
<
WO

............................ SN e i e “' P .ﬂ.‘ ——— ON—(

ovi

KAR-87-R97050-01

B-131



buryoourbuz

7 g

uepas JooQ ¥ NAIE 19|0JABUD 866

90LOMW 'ON  dVON Ydw ¢ YS1HN 8661

<60-114
LB/1e/t

09

Spucoasiiin_ g'ye 1B }1OL-

BPIYBAISIL Spuodssiiin y6r 1B LGl

weiboid bunsa X wopog auibug a|oiyap

JaquInN aAIND
1sa] jo 8jeQg
‘SSB|D J9jid IS
‘BnjeA WNWiuly
enjeA Wnwixep

:uonduase sanD

00¢

GlC 0sc Gec 00¢ Gl

SPUODSSI||IW - BWI ]

054 Gel 001 A 0g Ge 0

045

0cL-

00}-

08-

09-

SO

ov-

0c-

0¢

oy

09

KAR-97-R97050-01

B-132



buryesurbuz

uepag 100Q ¥ Nqile|y I2]0JA3YD 8661
90LOMW “ON  dVON Ydw S¢ YSLHN 866!

¢60-INI
Ze/iefLl

081

Spuodssiifiin 6'66¢ 18 9'8l-

:B[OIBA 1591 SPUODBS|[IN

¥0 e 990G

welbold bunsal

X Ki1oojs A wopog auibus ajoiysA

UaquunnN ANy

1891 Jo 91
SSeD J9)ii4 3vs
JBNEA WNWIUN

JANeA WnWixep

:uonduosag-eAng

SPUODBSI|IIA - BWIL

0Gl Gl 00}

1

0s 14 0

G-

0ge-

0¢-

0}

HIAM

0¢

0¢€

oY

0s

08

02

KAR-87-R97050-01

B-133




T 260CNI | :JaguinN aAInD

TTle/zie useljosleq

T 08L  :ssepptelid 3vs

spuoossiy 6662 I L6y ‘enjeA WnWiup
uBpas J00Q ¥ NGIel 19]0JABYD 866} :9OIyaA 1591 SPUOJSSIIN - 9}y e oy :anfeA wnuwixepy
90L0OMW ‘'ON  dVON Ydw e vSIHN 866+  weiBoud Bunyse "|dsiq wopog sulBuz aIEA :uonduosad sAIND

bureourbuz

SPUCOSSI|IW - SWiI ]

00¢ Sl¢ 0S¢ gee 002 GLl 051 Gel 00} Gl 05 14 0 Ge-

4

oy

09

00}

0zl

orl

KAR-97-R97050-01

B-134




buryesurbuz

Vo

uepag 100Q ¢ NGi[EN 12101A34D 8661

90L0MIW 0N  dVON ydw G¢ YSL1HN 8661

£60-11d
L8142/}

08

JaquinnN sany
:Js8] jo 81eQ
88810 19} VS

Spuodasiiiing 'Sy e 196~

‘OPIYSA IS8 Spuodesiiiin  L'¢g e £65

weliboid Bunsa | X Jadijen axelg 3o ojdIysA

enjeA WNWIUA
anje/A WnWixepy

:uonduosa aAInD

00¢

Gl¢ 0G¢ G2e 00¢ GLL

SPUDBSI{I - Wi |

oSt Gel 0cl 127 0s 14 0

0cl-

001}~

08-

09-

S0

0¢-

0¢

oy

09

08

KAR-87-R97050-01

B-135



uepag Jooq ¢ Nl 19]0JA8UD 8661

90LOMW "ON  dVON ydw G€ YSLHN 8661

‘BpoIYysAIsa L
wesboid Bunsa ]

60Nl

TehTL

—a
SpPuooSSiiiN - P'951L 1B g€}
Spucoasiiiil. - 00 b1 9'9G

X AI00[OA Jadiied axelg Yo7 8jo1yaA

JoquInN ANy
;3sa] jo ejeq
(ssep) 19))i4 Vs
‘BNfBA WNWHUIN
BNjEA WNWIXen

:uonduosag ennD

00¢

Sl2 0se gce 00¢ S}

SPUODBSIIIA - SuWI|

0s1

Gel

00l Gl 0s 14 0

0l

HAM

0¢

o€

oy

0§

09

0.

KAR-97-R97050-01

B-136



Suryoourbuzy £60°CNI LIRQWINN 9AIND
/ . 7 161211 3se) Jo 8)eq
08} :ssel) Jelii4 VS
SpuodasliN 666 1B o€ :anEA WNWIUIN
Uepas Jood + NAIEN 19101A8YD 866} Iy LT spuoossiiN_ L8y 18 g'€g :onje A WNWIXB
SOLOMIN ON _dvON UydWi Ge VSLHN 866}  welboid Bunsal “dsiq JadieD) oeig Je] ool cuonduoseg Ny
SpUOOSSHIIN - BWIL
00€ GlZ 0SZ gee 002 GL1 05t gzi 001 <Y} 05 Y4 0 gz
i _ : ; 09-
- O.Vl
0z
i o
/
T~
/ 0z
O
- —toy =
/
—
» 09
08
w L 001
|
_ 0zl
. « orl

KAR-97-R97050-01

B-137




uepsg JooQ ¢ nqlje| 18jolasyd 866}

S0LOMIN "ON  dVYON ydw G¢ YS1HN 8661

¥60-114

L6/12/11
09

SPUodSSiIN - v'ey  ie 9'v6-

BPIYBA IS L spuoossiiin - €49 e Ay

weisbold Bunsa ] X tadijen ayelg Wby o101yoA

“1oquinN aanD
1894 jo 9)eq
'SSE|D J8Yli4 3YS
:eNjeA WNWIUIN
:BN|BA WNWIXRN

:uonduoseq aAinD

00€

GlC

0s¢

Gee

00¢

Gl

SPUOOSSI|JI - Stul ]

0S1 Gt 001 17 0§ Ge 0

0cl-

001-

et
PR SIS

oy

SO

+

0¢-

0e

oy

09

08

KAR-97-R97050-01

B-138



buryzrurbuzy

Uepag Jooq ¥ nglie 19|0JASYD 8661

90LOMI "ON  dVDN ydw G¢ VSLHN 8661

‘9[OIUBA 1S9 L
weiboid Buyss i

¥60-LNI

L6/12/1)

081

Spuadssiiing 809 1B 18

spuodssiiy 9z e 895

X Ao A JadijeD exeld b spiusA

J1aquinN aany

:159] 0 9je(
‘SSE|D J8Yjid VS
BN WNWIUHA

1onjeA WINWIXe

:uonduoss aany

00¢

R4 052 Gee 002 L

SPUOOBSIJI - SWIL

051 144

001 GL 0s Ge 0

Ge-

oe-

0¢-

0}-

0}

HINA

0¢

- 0

0s

09

0L

KAR-97-R97050-01

B-139



T P60ZNI | equinN 8AIND

T 1891 Jo @jeq

081 188810 Jollid VS

spuodssiiiin 00 e 00 ‘anjeA WnWiUA

uepas 100Q ¥ NGIEA 19(0JABUD 866 | BIoIyBA IS L spuosasiiy 625 1e G'19 “BNjeA Wnwixey
90L0MW "ON dVON ydw Gg ySIHN 8661  weiboid Buiisat 'jdsi@ Jadijen ayeig Jubiy 8oiysp :uonduosag anny

SPUCOSSHIA - SwIiL

00¢ §l¢ 0,574 Gce 00¢ 17A 051 74 001 Sl 0G T4 0 Ge-
L 09-

0¢-

0¢

ot

08

00}

0cL

ovl

KAR-87-R97050-01

B-140




Mﬁoﬁﬂ&ﬂsomem S60-14 H48GUINN |aAIND
, o 16/12/1L 19 jo 8jed
0% -$SejD 19)I4 VS
Spuodssijiin__ v'vb e P8y BnjeA wnwiuiy
uepag 100 Qe 19]0JASYD 8661 BPIYSA ISS L Spuodasiiing_ |'¥¢ je €0¢ BNEA WnNWIXe
90LOMI TON  dVYON Udw ¢ YSIHN 8661  weiboid Bunss ) X [oued jusiniysuj a{21UsA -uonduosaeg sAIND
SPUCOBSIIII - SWIL
00¢ Gle 0S¢ T4 002 Gl 0S1 1 74% 004 SL 0s gl 0 Ge¢-
0.l-
— .Owl
0G-

-

< / 0c-

|

|
J , \ "
|

SO

il 0l

o€

KAR-97-R97050-01

B-141



buryeourbuz

UEpag Jooq ¢ NQlle| 19]0JA8YD 866

9010MW "ON  dVON Ydw ¢ YS1HN 8661

OPIUSA IS L
weiboid Bunsaj

G60-ENI
L6/1e/L)

08}

SpUodasiiiN 6’662 1B

8vl-

SPUOdaSIIIN L0 e

195

X AI00[BA [UBd JUBLWINASU| B[OIUBA

JagquinN eAIND
3s8] jo ajeq
‘sse[) JBiid Vs
anjeA wnwiung
‘BNeA WnWiXe

:uonduosag aaInD

00€e

Gic¢

0S¢

gee

00¢

GlL

SPUODASI|IN - B L

0S1 Gzl 001

17 0§

|74 0

Ge-

oe-

0l

HIAM

0¢

0¢

ov

0S

09

0.

KAR-97-R97050-01

B-142



G60-ZNIi HJBGQUINN |AIND

el 1881 Jo 81eq

T 08k sseiDJeyid Ivs

SPUcldasShii 6662 1B g8 JPNEA WNWIUIN
uepag JooQ ¥ NQIEN J19I0JABYD 8661 OIOIYBA IS SPUODaSHIIN  9'82 ie 0'LL ‘enfeA wnwixe
90LOMW :'ON  dVON Udw G€ YS1HN 8661 weliboid Bunsa) "|dsig jeued JusWINISU| 8joIUBA :uopduoseq eaind

burwruibuz _

R

SPUODBSIIIA - OWI ]

00¢ Gl¢ 0S¢ §ee 00¢ Gl 0sl 14" 001 Gl 0s Ge 0 Ge-

1 -] L I
¥

ov-

—k 0z-

WO

r Oy

- 09

)

- 00}

ovi

KAR-87-R87050-01

B-143




hﬂ\dﬂ\@@ﬂ\ﬂhem 960-1d J8quUNN aAIND
L6/12/11 Jsa] jo 8eq
09 'SSB|D J9Id 3VS
SpuodsSItN - 20F 1 gle :enje/ WnWIuy
Uepag 100Q ¥ NQIRIN 19]0IABUD 866 | ;e[0IYa 1591 spuodssliiN_ 86EL 18 0€¢ :oNfeA WNWIXe N
90LOMIN “ON  dVON ydw G¢ YSIHN 866}  weiboid Bupsa X UepUNpay Jesy U7 sPIYsA :uonduosa 8AIND
SPUODBSI|IA - B L
00¢€ Glc 0S¢ Gee 00¢ SLL 051 144 00} Gl 0S S¢ 0 §e-
t oy-
ge-

I~

——
o
?

frem———
et

SO

0}-

w
t

0l

KAR-97-R97050-01

B-144




buryeosurbuz

UEPSG 100 ¥ NAIBIA 1210JASYD 8661

90L0MW “ON  dVON Udw G€ YSLHN 8661

960-INi

le/LelL
08l

SpuodssiiiN - 0'cll e ¥'ol-

OPIYdA SO L SpuodssiiiiN 0’1 e 995

welboiq Bunse ) X AU20[B A JUBpUNPaY JBay 18T 9jaIUsA

JJaquINN BAInD
11s8] Jo 8}
‘SSe|D feljld Vs
ronjeA WNWIUIK
:BNEA WNWIXEW

:uonduasag sang

00¢

Gl¢ 0s¢ Gae 00¢ Sl

SPUOJSSI[JIA - sl

0S1 gel 00} S. 0s 14 0

0l

- 0¢

o€

ov

0s

09

04

HAM

KAR-97-R97050-01

B-145



Uepag 100( i nNqlle 19]01A8YD 8661

90LOMW “ON  dVON Ydw ¢ YSLHN 8661

BPIYSAISIL
we.bold Bunse ]

960-ZNI

L6/1¢/L1

081

Spuodssiiiing 00 ie b0

SPuodssiilN__ L'6L 1B 8Lz

"Idsi@ Juepunpay Jeay 1o SPIUSA

:Jaquini aAIny

1S9 jo eieQ
:$SB1O J9ii4 V'S
1anjeA Wnwiuipy

:onjeA WNWixepy

‘uonduosag aalng

00¢

Glc 0G¢ §Z¢ 00¢ Gl

SpUCoaSI{lI -

0S1 Ggcl

swl]

001 72 0§ 114 0

0¢

WO

oy

09

08

001

0z}

ovi

KAR-97-R97050-01

B-146



APPENDIX C

LOAD CELL BARRIER INFORMATION (NOT APPLICABLE FOR THIS TEST)



APPENDIX D

INSTRUMENTATION DATA CHANNEL ASSIGNMENTS
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APPENDIX E

DUMMY CALIBRATION DATA



Hybrid Il Calibration Data Sheet
50™ Percentile Male

fngineering

Left Knee Impact Test
ATD Serial No.: 34 Part Serial No.: N/A Test1.D.: MKO10

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °c 18.9 t0 25.5 21.1 Pass
Laboratory Relative Humidity % 10to 70 30 Pass
Probe Velocity m/s 2.0731t02.134 2.103 Pass
Peak Probe Force Newtons 471510 6782 5720.4 Pass

Overall Test Results Pass

VL
September 18, 1997

Laboratory Technicigh Test Date
j KDW 4 / /2l 7
Approved By Date

E-1 KAR-97-R97050-01
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Hybrid 1l Calibration Data Sheet
o 2y » W 50™ Percentile Male
£ngineening | Right Knee Impact Test

ATD Serial No.: 34 Part Serial No.: N/A Test.D.: MKO007
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 18.91t025.5 211 Pass
Laboratory Relative Humidity % 10to 70 30 Pass
Probe Velocity m/s 2.073t0 2.134 2.091 Pass
Peak Probe Foree Newtons 4715 to 5782 5680.9 Pass

Overall Test Results Pass

%2 K g % : September 18, 1997

Laboratory Technician’ Test Date
7 /
W el e,
Approved By Date

E-3 KAR-97-R97050-01
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Hybrid Ill Calibration Data Sheet
50™ Percentile Male

Engineenin : ] )
g 7 Head Drop Calibration
ATD Serial No.: 034 Part Serial No.: N/A Test1.D.: MHO009
Tested Parameter Units Specification Result Pass/Fail
l.aboratory Temperature °c 18.9 to 25.6 20.6 Pass
Laboratory Relative Humidity % 10to 70 35 Pass
Peak Resultant Acceleration G’'s 225.0t0 275.0 269.0 Pass
Peak Lateral Acceleration G’s <15.0 10.8 Pass
Is Acceleration Unimodal? Yes/No Yes Yes Pass
Overall Test Results Pass

%/ VKZ Q% September 16, 1997

Laboratory Techniciaﬁ/ Test Date
j@/w/ 2 94 /17
O Cﬂ—-—\ (6
Approved By Date

E-5 KAR-97-R97050-01



burrsurbuz

viﬁixw

600HW —Q'11S8Ll  V/N ‘Hed JO N/S

‘uoHBeWIo| 383

(elew) uoneuqed do:g pesH jit pUgAH

‘weiboid Bunsay

SPUODSSHIIN

SPU0BSIIN

¥E0
T L6946
000}
VLo 0
0z ' 063

UoNRIBIBIVY JUB)NS8Y PBOH

YON leuess Al
1189 30 9jed
‘888D JoYId4 FVS
IBNBA WHRWILIN

:snjeA wWnwixew

:uopduosaqg anng

SPUODASI[IN - BWIL

€

4

R

oe

09

o

06

0zl ¢
o

061

-+ 08}

o0Le

(44

(R4

00¢€

KAR-97-R97050-01

E-6



Suyeourbuzy

=8 V

-~

600HW d’13s8L  V/N Med JO N/S - -uojeulopu] 3se |

(are) uonelqien doiq peaH ||| PLGAM ‘weiboud Buiyse]

¥£0
— e
0001
SPUOJISIIN v'e je 6°L-
SPUQ2ISHIIN 9z e 80l

TON |eWeS ALV
1se | Jo eleq
'S$SE[D J9)Id FVYS

:enjeA Wnwiup

:anje A WNWIXen

SIXY A UOIIBIS|200Y peoH

:uopduoseq aang

SPUODBSI|IIN - DWW ]

\ N
A RN
NERI ]
DA / \/ \ / \ NEEVA N -
IS AR I N N
IR YA BT v
, L M
/ g

(4

KAR-97-R97050-01

E-7



Hybrid Il Calibration Data Sheet
50™ Percentile Male

£ngincening Thorax Impact Test
ATD Serial No.: 034 Part Serial No.: N/A Test1.D.: H3C01
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 20.6 to 22.2 211 Pass
Laboratory Relative Humidity % 10to 70 40 Pass
Probe Velocity m/s 6.58 t0 6.82 6.77 Pass
Peak Probe Force Newtons 5159 to 5893 5215 Pass
Peak Sternum Displacement CM 6.35t0 7.26 6.69 Pass
Internal Hysterysis % 69 to 85 75.7 Pass
Overall Test Results Pass

% ﬁz (Q@ October 10, 1997

Labaratory Technician Test Date
. 5 /
fﬁ% b\./c?’v\-\ / c/,o u? =
Approved By Date

E-8 KAR-97-R97050-01
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Hybrid 1l Calibration Data Sheet
50™ Percentile Male

Engineeni n.g

Neck Flexion Test
ATD Serial No.: 34 Part Serial No.: N/A Test I.D.: MNF09
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 20.6t022.2 21.1 Pass
Laboratory Relative Humidity % 10to 70 36 Pass
Pendulum Velocity m/s 6.8910 7.13 6.94 Pass
- 10 Msec. m/s 22.5t027.5 25.7 Pass
Pendulum Deceleration 20 Msec. m/s 17.6t022.6 22.4 Pass
30 Msec. m/s 12.5t0 18.5 17.7 Pass
Peak Pendulum Decel. after 30 Msec. G's <29.0 17.7 Pass
Deceleration Decay, Time to Cross 5 G's Msec. 34.0t0420 34.4 Pass
. . Maximum | Degrees 64.0 t0 78.0 77.6 Pass
M um "D" Plane Rotation
axim an Time Msec. 57.0 to 64.0 60.3 " Pass
"D" Plane Rotation Decay, Time To Zero Msec. 113.0 to 128.0 121.2 Pass
Crossing
Maximum Nem 84.1to 108.5 100.4 Pass
M nt About Occipital Condyle
ement About Leclp Y Time Msec. 47.0 10 58.0 55.1 Pass
Positive Moment Decay, Time To Zero Msec. 97.0 to 107.0 105.7 Pass
Crossing
Overall Test Results Pass

%2 @% September 19, 1997

Laboratory Technician Test Date
Nﬁ/é/nw/gr‘%\ cf/ 3 /'? 7
Approved By Date

E-10 KAR-97-R87050-01
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Hybrid lil Calibration Data Sheet
'50™ Percentile Male

fngineening Neck Extension Test
ATD Serial No.: 034 Part Serial No.: N/A Test1.D.:  NEQOA1
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 20.6t022.2 21.1 Pass
Laboratory Relative Humidity % 10t0 70 36 Pass
Pendulum Velocity m/s 5.95t06.19 6.08 Pass
- 10 Msec. G's 17.2t021.2 19.4 Pass
Pendulum Deceleration 20 Msec. G's 14.0t0 19.0 "18.4 Pass
30 Msec. G's 11.0to 16.0 152 Pass
Peak Pendulum Decel. after 30 Msec. G's <220 15.2 Pass
Deceleration Decay, Time to Cross 5 G's Msec. 38.0t0 46.0 38.6 Pass
Maximum "D Plane Rotation Maximum | Degrees 81.0 to 106.0 91.5 Pass
Time Msec. 72.0tc 82.0 73.4 Pass
"D" Pl_ane Rotation Decay, Time To Zero Msec. 147.0 to 174.0 153 4 Pass
Crossing
Moment About Occipital Condyle Maxirmum N-m 5291t0-79.9 -66.1 Pass
Time Msec. 65.0 to 79.0 68.9 Pass
gfgsast:xg Moment Decay, Time To Zero Msec. 120.0 to 148.0 123.9 Pass
Overall Test Results Pass

% ; September 19, 1997

Laboratory Technician Test Date
J&QWW(%’\ 4/17/?—)
Approved By Date

E-15 KAR-97-R97050-01
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Hybrid IlIl Calibration Data Sheet
50™ Percentile Male

f”'?""e"’"’"""? External Measurements
ATD Serial No.: 034 Part Serial No.: N/A Test1.D. N/A
External Measurement Data

Tested Parameter Units Specification Result | Pass/Fail
Laboratory temperature °C 20410221 20.9 Pass
Laboratory relative humidity % 10to 70 43 Pass
A - Total sitting height mm 878,8 to 889.0 880.0 Pass
B - Shoulder pivot height mm 505.5 to 520.7 510.7 Pass
C - "H" point height mm 83,8 to 88.9 87.7 Pass
D - "H" point from seat back mm 1346 to 139.7 137.5 Pass
E - Shoulder pivot from back mm 83810 94.0 84.0 Pass
F - Thigh clearance mm 139,7 to 154.9 147.0 Pass
G - Elbow back to wrist pivot mm 289;6 to 304.8 300.1 - Pass
H - Skull cap to back line mm 40,6 to0 45.7 440 Pass
I - Shoulder to elbow length mm 330.2 to 345.4 340.1 Pass
J - Elbow rest height mm 190,5 to 210.8 208.0 Pass
K - Buttock to knee length mm 579.1to 604.5 5985.0 Pass
L - Poplipteal length mm 429,3 to 454.7 444.0 Pass
M - Knee pivot height mm 485;1 to 500.4 490.7 Pass
N - Buttock poplipteal length mm 452.1to 477.5 487.0 Pass
O - Chest depth mm 213.4 to 228.6 216.0 Pass
P - Foot length mm 2515 to 266.7 259.7 Pass
V - Shoulder breadth mm 421,6 t0 436.9 430.0 Pass
W - Foot breadth mm 91.4 to 106.7 99.0 Pass
Y - Chest circumference mm 970,3 to 1000.8 999.0 Pass
Z - Waist circumference mm 83537 to 866.1 861.0 Pass
AA - Location for chest circumference mm 429:3t0 434.3 433.0 Pass
BB - Location for waist circumference mm 226,1 to 231.1 229.0 Pass
Qverall Test Results Pass

%2 CQ% October 12, 1997
Laboratory Technician Test Date
JQ/‘Z/M /@//)/ /? ?
Approved By Date
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Hybrid Ill Calibration Data Sheet

50™ Percentile Male

fﬂﬂmuﬂmﬂ’ Left Knee Impact Test
ATD Serial No.: 35 Part Serial No.: N/A Test.D.: MKO005
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °c 18.9 to 25.5 21.1 Pass
Laboratory Relative Humidity % 101070 30 Pass
Probe Velocity m/s 2.073102.134 2.105 Pass
Peak Probe Force Newtons 471510 5782 5605.8 Pass
Overall Test Results Pass

%L @% September 18, 1997

Laboratory Technician

(jZOWGMCM_

Approved By

E-21

Test Date

P /117

Date
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Hybrid lif Calibration Data Sheet

50™ Percentile Male

£ngineering Right Knee Impact Test

ATD Serial No.: 35 Part Serial No.: N/A Test1.D.: MKOO1
Tested Parameter Units Specification " Result Pass/Fail

Laboratory Temperature °c 18910255 211 Pass

Laboratory Relative Humidity % 10to 70 30 Pass

Probe Velocity m/s 2.0731t02.134 2.108 Pass

Peak Probe Force Newtons 471510 5782 57261 Pass

Overall Test Results Pass

e

Laboratory Technician

Jﬁ/@/w\!&m

Approved By

E-23

September 17, 1997

Test Date

21 /97

Date

KAR-97-R97050-01
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Hybrid fil Calibration Data Sheet
50™ Percentile Male

Enginecenin . ]
g g Head Drop Calibration
ATD Serial No.: 035 Part Serial No.: N/A Test1.LD.: MHO006
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °c 18.9 t0 25.6 20.6 Pass
Laboratory Relative Humidity % 10 to 70 35 Pass
Peak Resultant Acceleration G's 225.0 to 275.0 264.6 Pass
Peak Lateral Acceleration G's £15.0 9.2 Pass
Is Acceleration Unimodal? Yes/No Yes Yes Pass
Overall Test Results Pass

1260

September 17, 1997

Laboratory Techmcnan Test Date

j’-)/m/v\./{_« 9// ”7/‘;"7

Approved By

Date

E-25 KAR-87-R97050-01
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Hybrid il Calibration Data Sheet
50™ Percentile Male

Engineering Thorax Impact Test

ATD Serial No.: 35 Part Serial Na.: N/A Test.D.: H3CH1

Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature ) °c 20.6 to 22.2 21.2 Pass
Laboratory Relative Humidity % 10to 70 39 Pass
Probe Velocity m/s 6.58 to 6.82 6.64 Pass
Peak Probe Force Newtons 51569 to 5893 5370 Pass
Peak Sternum Displacement CM 6.351t07.26 6.46 Pass
Internal Hysterysis % 69 to 85 76.8 Pass
Overall Test Resuits Pass

/) (;L\?O

October 10, 1997

Laboratory Technician Test Date
JDMO &»\/’C»;\\_ /p// p/@?
Approved By Date

E-28 KAR-97-R97050-01
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En.génig

Hybrid Ill Calibration Data Sheet

50™ Percentiie Male

Neck Flexion Test
ATD Serial No.: 35 Part Serial No.: N/A Test1.D.: MNFO03
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 20.6t022.2 211 Pass
Laboratory Relative Humidity % 10to 70 36 Pass
Pendulum Velocity m/s 6.89t07.13 6.94 Pass
10 Msec. m/s 225t027.5 23.2 Pass
Pendulum Deceleration 20 Msec. m/s 17.6t0 22.6 20.0 Pass
30 Msec. m/s 12.51t0 18.5 16.2 Pass
Peak Pendulum Decel. after 30 Msec. G's <29.0 16.2 Pass
Deceleration Decay, Time to Cross 5 G's Msec. 34.0to0 42.0 357 Pass
. , Maximum | Degrees 64.0t0 78.0 72.3 Pass
Maximum "D" PI Rotation
axt ane o Time Msec. 57.0to 64.0 59.9 Pass
"D" Plane Rotation Decay, Time To Zero Msec. 113.0 to 128.0 115.3 Pass
Crossing
i Nem 84.1to0 108.5 94.7
Moment About Occipital Condyle Max‘lmum ° Pass
Time Msec. 47.0t0 58.0 53.3 Pass
POSItiYe Moment Decay, Time To Zero Msec. 97.0 to 107.0 106.5 Pass
Crossing
Overall Test Results Pass

VL2005

Laboratory Technician (/

-

Approved By

E-30

September 19, 1997

Test Date

‘7/17"/97

Date
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Hybrid Il Calibration Data Sheet
50™ Percentile Male

Engineering Neck Extension Test
ATD Serial No.: Part Serial No.: 35 Testl.D.: NEO0O02
Tested Parameter Units Specification Result Pass/Fail
Laboratory Temperature °C 20610 22.2 21.1 Pass
Laboratory Relative Humidity % 10to 70 36 Pass
Pendulum Velocity m/s 5.951t06.19 6.08 Pass
- 10 Msec. G's 17.210 21.2 198.5 Pass
Pendulum Deceleration 20 Msec. G's 14.0t0 19.0 18.8 Pass
30 Msec. G's 11.0to 16.0 15.6 Pass
Peak Pendulum Decel. after 30 Msec. : G's <22.0 16.3 Pass
Deceleration Decay, Time to Cross 5 G's Msec. 38.0 t0 46.0 40.9 Pass
. Maximum | Degrees 81.0t0 106.0 101.8 Pass
Maxi "D" PI Rotatio :
aximum ane Rotation Time Msec. 72.01t0 82.0 76.1 Pass
D Plgne Rotation Decay, Time To Zero Msec. 147.0 to 174.0 156.6 Pass
Crossing
Maximum Nem -52.9 to- 79.9 -65.3 Pass .
Moment About Occipital Condyle -
Time Msec. 65.0to 78.0 70.7 Pass
Negative Moment Decay, Time To Zero Msec. 120.0 to 148.0 127.8 Pass
Crossing .
Overall Test Resuits Pass

ﬁ\/ /Z ; September 19, 1997

Laboratory Techniciap/ Test Date
oA e 2Ji1l e
Approved By Date

E-35 KAR-97-R97050-01
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Hybrid Il Calibration Data Sheet
50™ Percentile Male

£ngineerning External Measurements
ATD Serial No.: 035 Part Serial No.: N/A Test I.D.:__rﬂ{\___
External Measurement Data
Tested Parameter Units Specification Result Pass/Fail
L.aboratory temperature °C 20.4 to 22.1 20.9 Pass
Laboratory relative humidity % 10to 70 43.0 Pass
A - Total sitting.height mm 878.8 t0 889.0 882.0 Pass
B - Shoulder pivot height mm 505.5 to 520.7 515.0 Pass
C - "H" point height mm 83.8 to 88.9 88.0 Pass
D - "H" point from seat back mm 134.6 to0 139.7 138.1 Pass
E - Shoulder pivot from back mm 83.8 10 94.0 85.0 Pass
F - Thigh clearance mm 139.7 to 154.9 150.0 Pass
G - Elbow back to wrist pivot mm 289.6 to 304.8 300.0 " Pass
H - Skull cap to back line mm 40.6to0 45.7 44.0 Pass
| - Shoulder to elbow length ' mm 330.2t0 3454 341.0 Pass
J - Elbow rest height mm 190.5 to 210.8 209.0 Pass
K - Buttock to knee length mm 579.1 to 604.5 590.0 Pass
L - Poplipteal length mm 429.3 to 454.7 441.0 Pass
M - Knee pivot height mm 485.1 to 500.4 490.7 Pass
N - Buttock poplipteal length mm 452.1 t0 477.5 467.0 Pass
O - Chest depth mm 213.4 10 228.6 215.0 Pass
P - Foot length mm 251.510 266.7 260.0 Pass
V - Shoulder breadth mm 421.6 to 436.9 431.0 Pass
W - Foot breadth mm 91.4 to 106.7 99.0 Pass
Y - Chest circumference mm 970.3 to 1000.8 998.0 Pass
Z - Waist circumference mm 835.7 to 866.1 860.0 Pass
AA - Location for chest circumference mm 429.310434.3 430.0 Pass
BB - Location for waist circumference mm 226.1 to 231.1 229.0 Pass
Overall Test Results Pass
% %(Q ; ; 7 October 12, 1997
Laboratory Techmc:a Test Date
JOM@/&M 18/10 /9>
Approved By Date

E-40 KAR-97-R97050-01



APPENDIX F
VEHICLE OWNER'’S MANUAL

OCCUPANT RESTRAINT INSTRUCTIONS



To close the split folding rear seat, push the seatback up
until you hear a click. Then pull on the seatback to make ACAUTION .

sure it is secure.

Safety Belts: They’re for Everyone It is extremely dangerous to ride in a cargo area,
This part of the manual tells you how to use safety belts inside 0': o‘utsi‘dc of a vehicle. In a collision,
properly. It also telis you some things you should not do people riding in these areas are more likely to be
with safety belts. seriously injured or killed. Do not allow people to

ride in any area of your vehicle that is not
equipped with seats and safety belts. Be sure
everyone in your vehicle is in a seat and using a
safety belt properly.

And it explains the Supplemental Restraint System
(SRS), or air bag system. .

ACAUTION:

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
injured 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 Why Safety Belts Work
that comes on as a reminder
to buckle up. (See “Safety
Belt Reminder Light” in
the Index.)

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

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 if it will be a bad one.

A few crashes are mild, and some crashes can be 5o
serious that even buckled up 2 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 30 years of safety belts in vchicles,
the facts are clear, In most crashes buckling up does

' . . . .
matter ... . a lot! Take the simplest vehicle. Suppose it’s just a seat
on wheels.




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

The person keeps going untiil stopped by something. or the instrrument panel ...

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

-9




Here Are Questions Many People 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 safety belt,
even if you’re upside down. And your chance of
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 safety belts?

A Air bags are in many vehicles today and will be in
or the safety belts! 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.

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.

1-10

Q.‘ If I’'m a good driver, and I never drive far from How to Wear Safety Belts Properly
home, why should I wear safety belts?
Adults

: i if you're i . . .
A You may be an excellent driver, but if you’re in an This part is only for people of adult size.

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

your passengers can be hurt. Being a good driver Be aware that there are special things to know about safety
doesn’t protect you from things beyond your belts and children. And there are different rules for smaller
control. such as bad drivers. children and babies. If a child will be riding in your

’ vchicle, see the part of this manual called “Children.”
Most accidents occur within 25 miles (40 km) of Follow those rules for everyone’s protection.

home. And the greatest number of serious injuries
and deaths occur at spceds of less than 40 mph
(65 km/).

Safety belts are for everyone.

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)
SO you can sit up straight.
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3. Pick up the latch plate and pull the belt across you.
Don’t let it get twisted.

The shoulder belt may lock if you pull the belt across
you very quickly. If this happens, let the belt go back
slightly to unlock it. Then pull the belt across you
more slowly.

1-12

5.

Push the latch plate into the buckle until it clicks.

If the belt stops before it reaches the buckle, tilt the
latch plate and keep pulling until you can buckle
the belt.

Pull up on the latch plate to make sure it is secure, 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 so you would be able to unbuckle the
safety belt quickly if you ever had to.

To make the lap part tight, pull down on the buckle
end of the belt as you pull up on the shoulder belt.

\l_/\

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 crash, or
if you pull the belt very quickly out of the retractor.
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Shoulder Belt Height Adjuster "To move it down, squeeze the release button and move
the 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 squeezing the release button
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.

Belore you begin to drive, move the shoulder belt
adjuster to the height that is right for you.
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Q: What’s wrong with this?

/A\CAUTION:

You can be seriously hurt if your shoulder belt is
too loose. In a crash, you would move forward
\L too much, which could increase injury. The
" Y shoulder belt should fit against your body.
N N
: /
=

A The shoulder belt is too loose. It won’t give nearly
as much protection this way.
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Q: What’s wrong with this?

A The belt is buckled in the wrong place.
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A\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.

Q: What’s wrong with this?

/\CAUTION:

You can be seriously injured if you wear the
shoulder belt under your 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.

A The shoulder belt is worn under the arm. It should
be worn over the shoulder at all times.

[-17



Q: What's wrong with this?

A 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.

A The belt is twisted across the body.

Safety Belt Use During Pregnancy

Safety belts work for everyone, including pregnant
women. Like all occupants, they are more likely to be
seriously injured if they don’t wear safety belts.

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.

A pregnant woman should wear a lap-shoulder belt, and
the fap portion should be worn as low as possible, below
the rounding, throughout the pregnancy.
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The best way to protect the fetus is to protect the
mother. 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.

Supplemental Restraint System (SRS)

This part explains the Supplemental Restraint System
(SRS) or air bag system.

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:

a! CAUTION:

You can be severely injured or killed in a crash if
you aren’t wearing your safety belt -- even if you
have air bags. Wearing your safety belt during a
crash helps reduce your chance of hitting things
inside the vehicle or being ejected from it. Air
bags are “supplemental restraints” to the safety
belts. All air bags are designed to work with
safety belts, but don’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 should wear a
safety belt properly -- whether or not there’s an
air bag for that person.
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ACAUTION:

ACAUTION:

Air bags inflate with great force, faster than the
blink of an eye. If you’re too close to an inflating
air bag, it could seriously injure you. Safety belts
help keep you in position before and during a
crash. Always wear your safety belt, even with air
bags. The driver should sit as far back as possible
while still maintaining control of the vehicle.

Children who are up against, or very close to, an
air bag when it inflates can be seriously injured
or Killed, Air bags plus lap-shoulder belts offer
the best protection for adults and older children,
but not for young children and infants, Neither
the vehicle’s safety belt system nor its air bag
system is designed for them. Young children and
infants need the protection that a child restraint
system can provide. Always secure children
properly in your vehicle. To read how, see the
part of this manual called “Children” and see the
caution labels on the sunvisors and the right front
passenger’s safety belt.
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| There is an air bag readiness How the Air Bag System Works
light on the instrument
panel, which shows the

L H
A’ air bag symbol.

The system checks the air bag 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.

Where are the air bags?

The driver’s air bag is in the middle of the steering wheel.
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/\CAUTION:

If something is between an occupant and an air
bag, the bag might not inflate properly or it
might force the object into that person. The path
of an inflating air bag must be kept clear. Don’t
put anything between an occupant and an air
bag, and don’t attach or put anything on the
steering wheel hub or on or near any other air
bag covering,

The right front passenger’s air bag is in the instrument
panel on the passenger’s side.
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When should an air bag inflate?

An air bag is designed to inflate in a moderate to severe
frontal or near-frontal crash. 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 9 to 14 mph (14 to 23 km/h). The threshold level
can vary, however, with specific vehicle design, so that
it can be somewhat above or below this range. If 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
how quickly the vehicle slows down in frontal or
near-frontal impacts.

What makes an air bag inflate?

In an impact of sufficient severity, the air bag sensing
system detects that the vehicle is in a crash. The sensing
system triggers a release of gas from the inflator, which
inflates the air bag. The inflator, air bag and related
hardware are all part of the air bag modules inside the
steering wheel and in the instrument panel in front of the
right front passenger.

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. Air bags supplement 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
those air bags. 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.
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What will you see after an air bag inflates?

After an air bag inflates, it quickly deflates, so quickly
that some people may not even realize the air bag
inflated. Some components of the air bag module -- 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 parts of the bag
that come into contact with you may be warm, but not
too hot to touch. There will be some smoke and dust
coming from vents in the deflated air bags. Air bag
inflation doesn’t prevent the driver from seeing or from
being able to steer the vehicle, nor does 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.

In many crashes severe enough to inflate an air bag,
windshields are broken by vehicle deformation.
Additional windshield breakage may also occur from the
right front passenger air bag.

® Air bags are designed to inflate only once. After they
inflate, you’ll need some new parts for your air bag
system. [f 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 diagnostic module, which records information
about the air bag system. The module records
information about the readiness of the system, when
the sensors are activated and driver’s safety belt
usage at deployment.

® Let only qualified technicians work on your air bag
system. Improper service can mean that your air
bag system won’t work properly. See your dealer
for service.
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Servicing Your Air Bag-Equipped Vehicle

NOTICE: Air bags affect how your vehicle should be serviced.

A ) There are parts of the air bag system in several places
If you damage the covering for the driver’s or the around your vehicle. You don’t want the system to
right front passenger’s air bag, the bag may not inflate whilc someone is working on your vehicle. Your
work properly. You may have to replace the air dealer and the Malibu Service Manual have information
bag module in the steering wheel or both the air about servicing your vehicle and the air bag system. To
bag module and the instrument panel for the purchase a service manual, see “Service and Owner
right front passenger’s air bag. Do not open or Publications” in the Index.
break the air bag coverings.

ACAUTION:

If your vehicle ever gets into a lot of water -- such as
water up to the carpeting or higher -- or if water enters
your vehicle and soaks the carpet, the air bag controller
can be soaked and ruined. If this ever happens, and then

For up to 10 minutes after the ignition key is
turned off and the battery is disconnected, an air

you start your vehicle, the damage could make the air bag can still inflate during improper service, You
bags inflate, even if there’s no crash, You would have to can be injured if you are close to an air bag when
replace the air bags as well as the sensors and related it inflates. Avoid yellow connectors. They are
parts. If your vehicle is ever in a flood, or if it’s exposed probably part of the air bag system. Be sure to
to water that soaks the carpet, you can avoid needless follow proper service procedures, and make sure
repair costs by turning off the vehicle immediately. the person performing work for you is qualified
Don’t let anyone start the vehicle, even to tow it, unless to do so. )

the battery cables are first disconnected.

The air bag system does not need regular maintenance.
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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.

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.

Rear Seat Qutside Passenger Positions

0\
@ 7S
L/

The shoulder belt may lock if you pull the belt across

-Shoul . .
Lap-Shoulder Belt you very quickly. If this happens, let the belt go back
The positions next to the windows have lap-shoulder slightly to unlock it. Then pull the belt across you
belts. Here’s how to wear one properly. more slowly.

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

2. Push the latch plate into the buckle until it clicks.
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If the belt stops before it reaches the buckle, tilt the
latch plate and keep pulling until you can buckle it.

Pull up on the latch plate to make sure it is secure.

If the belt is not 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, pull down on the buckle
end of the belt as you pull up on the shoulder part.
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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,
or if you pull the belt very quickly out of the retractor.

/A\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.
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There is one guide for each outside passenger position in
the rear seat. To provide added safety belt comfort for
children who have outgrown child restraints and for
smaller adults, the comfort guides may be installed on
the shoulder belts, Here’s how to install a comfort guide
and use the safety belt:

To unlatch the belt, just push the button on the buckle.

Rear Safety Belt Comfort Guides for
Children and Small Adults

Rear shoulder belt comfort guides will provide added
saferv belt comfort for children who have outgrown

child restraints and for small adults. When installed on a 1. Pull the elastic cord out from between the edge of
shoulder belt, the comfort guide pulls the belt away the seatback and the interior body to remave the
from the neck and head. guide from its storage clip.
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2. Slide the guide under and past the belt. The elastic 3. Be sure that the belt is not twisted and it lies flat.
cord must be under the belt. Then, place the guide The elastic cord must be under the belt and the guide
over the belt, and insert the two edges of the belt into on top.

the slots of the guide.
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To remove and store the comfort guides, squeeze the
belt edges together so that you can take them out from
the guides. Pull the guide upward to expose its storage
clip, and then slide the guide onto the clip. Rotate the
guide and clip inward and in between the seatback and
the interior body, leaving only the loop of elastic

cord exposed.

Center Passenger Position

i

4. Buckle, position and release the safety belt as
described in “Rear Seat Outside Passenger Positions”
earlier in this section. Make sure that the shoulder
belt crosses the shoulder.
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To make the belt shorter, pull its free end as shown until
the belt is snug.

When you sit in the 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.

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
so you would be able to unbuckle the safety belt quickly
if you ever had to.
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Children

Everyone in a vehicle needs protection! That includes
infants and all children smaller than adult size. Neither
the distance traveled nor the age and size of the traveler
changes the need, for everyone, to use safety restraints.
In fact, the law in every state in the United States and in
every Canadian province says children up to some age
must be restrained while in a vehicle.

Smaller Children and Babies

ACAUTION:

Children who are up against, or very close to, an
air bag when it inflates can be seriously injured
or killed. Air bags plus lap-shoulder belts offer
the best protection for adults and older children,
but not for young children and infants. Neither
the vehicle’s safety belt system nor its air bag
system is designed for them. Young children and
infants need the protection that a child restraint
system can provide. Always secure children
properly in your vehicle.
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ACAUTION:

Smaller children and babies should always be
restrained in a child or infant restraint. The
instructions for the restraint will say whether it is
the right type and size for your child. A very
young child’s hip bones are so small that a
regular belt might not stay low on the hips, as it
should. Instead, the belt will likely be over the
child’s abdomen. In a crash, the belt would apply
force right on the child’s abdomen, which could
cause serious or fatal injuries. So, be sure that
any child small enough for one is always properly
restrained in a child or infant restraint.

Infants need complete support, including support for the
head and neck. This is necessary because an infant’s
neck is weak and its head weighs so much compared
with the rest of its body. In a crash, an infant in a
rear-facing restraint settles into the restraint, so the crash
forces can be distributed across the strongest part of the
infant’s body, the back and shoulders. A baby should be
secured in an appropriate infant restraint. This is so
important that many hospitals today won’t release a
newborn infant to its parents unless there is an

infant restraint available for the baby’s first trip in a
motor vehicle.
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CAUTION: (Continued)

at only 25 mph (40 km/h), a 12-1b. (5.5 kg) baby
will suddenly become a 240-1b. (110 kg) force on
your arms. The baby would be almost impossible
to hold.

Secure the Baby in an infant restraint.

/A\CAUTION:

Never hold a baby in your arms while riding in a
vehicle. A baby doesn’t weigh much -- until a
crash. During a crash a baby will become so
heavy you can’t hold it. For example, in a crash

CAUTION: (Continued)
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Child Restraints

Every time infants and young children ride in
vehicles, they should have protection provided by
appropriate restraints.

Q.‘ What are the different types of add-on
child restraints?

A Add-on child restraints are available in four basic
types. When selecting a child restraint, take into
consideration not only the child’s weight and size,
but also whether or not the restraint will be
compatible with the motor vehicle in which it will
be used.

An infant car bed (A) is a special bed made for use
in a motor vehicle. It’s an infant restraint system
designed to restrain or position a child on a
continuous flat surface. With an infant car bed,
make sure that the infant’s head rests toward the
center of the vehicle.
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A rear-facing infant restraint (B) positions an infant
to face the rear of the vehicle. Rear-facing infant
restraints are designed for infants of up to about

20 Ibs. (9 kg) and about one year of age. This type
of restraint faces the rear so that the infant’s head,
neck and body can have the support they need in a
crash. Some infant scats come in two parts -- the
base stays secured in the vehicle and the seat part

is removable. '
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A forward-facing child restraint (C-E) positions a
child upright to face forward in the vehicle. These
forward-facing restraints are designed to help
protect children who are from 20 to 40 Ibs.

(9 to 18 kg) and about 26 to 40 inches

(66 to 102 cm) in height, or up to around four years
of age. Once type, a convertible restraint, is
designed to be used either as a rear-facing infant
seat or a torward-facing child seat,



A rear-facing infant resstraint (B) positions an infant
to face the rear of the veehicle. Rear-facing infant
restraints are designed ffor infants of up to about

20 1bs. (9 kg) and aboutt one year of age. This type
of restraint faces the rear so that the infant’s head,
neck and body can haves the support they need in a
crash. Some infant seatss come in two parts -- the
base stays secured in thee vehicle and the seat part

is removable.
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A fforward-facing child restraint (C-E) positiomns a
chiild upright to face forward in the vehicle. Tthese
forrward-facing restraints are designed to help
prootect children who are from 20 to 40 1bs.

(9 1to 18 kg) and about 26 to 40 inches

(665 to 102 cm) in height, or up to around four ! years
of :age. One type, a convertible restraint, is
dessigned 10 be used either as a rear-facing infaint
seait or a torward-facing child seat.



A rear-facing infant restraint (B) positions an infant
to face the rear of the vehicle. Rear-facing infant
restraints are designed for infants of up to about

20 Ibs. (9 kg) and about one year of age. This type
of restraint faces the rear so that the infant’s head,
neck and body can have the support they need in a
crash. Some infant seats come in two parts -- the
base stays secured in the vehicle and the seat part

is removable.
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A forward-facing child restraint (C-E) positions a
child upright to face forward in the vehicle. These
forward-facing restraints are designed to help
protect children who are from 20 to 40 Ibs.

(9 to 18 kg) and about 26 to 40 inches

(66 to 102 cm) in height, or up to around four years
of age. One type, a convertible restraint, is
designed to be used either as a rear-facing infant
seat or a forward-facing child seat.
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A booster seat (F, G) is designed for children who
are about 40 to 60 Ibs. (18 to 27 kg) and about four
to eight years of age. It’s designed to improve the
fit of the vehicle’s safety belt system. Booster seats
with shields use lap-only belts; however, booster
seats without shields use lap-shoulder belts.
Booster seats can also help a child to see out

the windaw.

When choosing a child restraint, be sure the child
restraint is designed to be used in a vehicle, If it is, it
will have a label saying that it meets Federal Motor
Vehicle Safety Standards.

Then follow the instructions for the restraint. You may
find these instructions on the restraint itself or in a
booklet, or both. These restraints use the belt system in
your vehicle, but the child also has to be secured within
the restraint to help reduce the chance of personal injury.
The instructions that come with the infant or child
restraint will show you how to do that. Both the owner’s
manual and the child restraint instructions are important,
so if either one of these is not available, obtain a
replacement copy from the manufacturer.

Where to Put the Restraint

Accident statistics show that children are safer if they
are restrained in the rear rather than the front seat. We at
General Motors therefore recommend that you put your
child restraint in the rear seat. Never put a rear-facing
child restraint in the front passenger seat. Here’s why:

/\CAUTION:

A child in a rear-facing child restraint can be
seriously injured if the right front passenger’s air
bag inflates. This is because the back of a
rear-facing child restraint would be very close to
the inflating air bag. Always secure a rear-facing
child restraint in the rear seat.

You may, however, secure a forward-facing child
restraint in the right front seat. Before you secure
a forward-facing child restraint, always move the
front passenger seat as far back as it will go. Or,
secure the child restraint in the rear seat.

Wherever you install it, be sure to secure the child
restraint properly.

Keep in mind that an unsecured child restraint can move
around in a collision or sudden stop and injure people in
the vehicle. Be sure to properly secure any child
restraint in your vehicle -- even when no child is in it.
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Top Strap If your child restraint has a top strap, your dealer can
obtain a kit with anchor hardware and installation
instructions specifically designed for this vehicle. The
dealer can then install the anchor for you. In Canada,
this work will be done for you free of charge. Or, you
may install the anchor yourself using the instructions
provided in the kit.

Securing a Child Restraint in a Rear
QOutside Seat Position

s

You'll be using the lap-shoulder belt. See the earlier part
about the top strap if the child restraint has one. Be sure
to follow the instructions that came with the child
restraint. Secure the child in the child restraint when and
as the instructions say. ‘

If your child restraint has a top strap, it should be
anchored. If you need to have an anchor installed, you
can ask your Chevrolet dealer to put it in for you. If you
want to install an anchor yourself, your dealer can tell
you how to do it.

Canadian law requires that child restraints have a top 1. Put the restraint on the seat.

strap, and that the strap be anchored.

1-42

[}

Pick up the latch plate, and run the lap and shoulder
portions of the vehicle’s safety belt through or
around the restraint. The child restraint instructions
will show you how.

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

Tilt the latch plate to adjust the belt if needed.

If the shoulder belt goes in front of the child’s face or
neck, put it behind the child restraint.
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4. To tighten the belt, pull up on the shoulder belt while
vou push down on the child restraint. If you’re using
a forward-facing child restraint, you may find it
helpful to use your knee to push down on the child
restraint as you tighten the belt.

5. Push and pull the child restraint in different
directions to be sure it is secure.
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To remove the child restraint, just unbuckle the vehicle’s
safety belt and let it go back all the way. The safety belt

will move freely again and be ready to work for an adult

or larger child passenger.

Securing a Child Restraint in the Center
Rear Seat Position

0N\
—

3
L/

You'll be using the lap belt. Be sure to follow the
instructions that came with the child restraint. Secure
the child in the child restraint when and as the
instructions say.

See the earlier part about the top strap if the child
restraint has one.

I. Make the belt as long as possible by tilting the latch
plate and pulling it along the belt.

(3]

Put the restraint on the seat.

[}

Run the vehicle's safety belt through or around the
restraint. The child restraint instructions will show
you how,

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

5. To tighten the belt, pull its free end while you push
down on the child restraint. If you’re using a
forward-facing child restraint, you may find it
helpful to use your knee to push down on the child
restraint as you tighten the belt.
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6. Push and pull the child restraint in different

directions to be sure it is secure. AC AUTION:

To remove the child restraint, just unbuckle the vehicle’s
safety belt. It will be ready to work for an adult or larger A child in a rear-facing child restraint can he
child passenger.

seriously injured if the right front passenger’s air
Securing a Child Restraint in the Right hag inflates. This is because the back of a

Front Seat Position rear-facing child restraint would be very close to
the inflating air bag. Always secure a rear-facing
child restraint in the rear seat.

i
You’ll be using the lap-shoulder belt. See the earlier part
about the top strap if the child restraint has one. Be sure
to follow the instructions that came with the child

f}‘ restraint. Securc the child in the child restraint when and
as the instructions say.
Your vehicle has a right front passenger air bag. Never 1. Because your vehicle has a right front passenger air
put a rear-facing child restraint in this seat. Here’s why: bag, always move the seat as far back as it will go

before securing a forward-facing child restraint. (See
“Seats” in the Index.) .

2. Put the restraint on the seat.

3. Pick up the latch plate, and run the lap and shoulder
portions of the vehicle’s safety belt through or
around the restraint. The child restraint instructions
will show you how.
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Tilt the latch plate to adjust the belt if needed. 4. Buckle the belt. Make sure the release button is
positioned so you would be able to unbuckle the
safety belt quickly if you ever had to.

If the shoulder belt goes in front of the child’s face or
neck, put it behind the child restraint.
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To tighten the belt, pull up on the shoulder belt while
you push down on the child restraint. You may find it
helpful to use your knee to push down on the child
restraint as you tighten the belt.

. Push and pull the child restraint in different

directions to be sure it is secure.

To remove the child restraint, just unbuckle the vehicle’s
safety belt and let it go back all the way. The safety belt

will move freely again and be ready to work for an adult

or larger child passenger.

1-48

Larger Children

Children who have outgrown child restraints should
wear the vehicle’s safety belts.

If you have the choice, a child should sit next to a
window so the child can wear a lap-shoulder belt and
get the additional restraint a shoulder belt can provide.

Accident statistics show that children are safer if they
are restrained in the rear seat, But they need to use the
safety belts properly.

o Children who aren’t buckled up can be thrown out in
a crash.

o Children who aren’t buckled up can strike other
people who are.
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/A\CAUTION:

Never do this.

Here two children are wearing the same belt. The
belt can’t properly spread the impact forces. In a
crash, the two children can be crushed together
and seriously injured. A belt must be used by
only one person at a time.

Q.‘ What if a child is wearing a lap-shoulder belt,
but the child is so small that the shoulder belt is
very close to the child’s face or neck?

A Move the child toward the center of the vehicle, but
be sure that the shoulder belt still is on the child’s
shoulder, so that in a crash the child’s upper body
would have the restraint that belts provide. If the
child is sitting in a rear seat outside position, see
“Rear Safety Belt Comfort Guides” in the Index. If
the child is so small that the shoulder belt is still
very close to the child’s face or neck, you might
want to place the child in the center seat position,
the one that has only a lap belt.
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/A\CAUTION:

Never do this.

Here a child is sitting in a seat that has a
lap-shoulder belt, but the shoulder part is behind
the child. If the child wears the belt in this way, in
a crash the child might slide under the belt. The
belt’s force would then be applied right on the
child’s abdomen. That could cause serious or
fatal injuries.

Wherever the child sits, the lap portion of the belt
should be worn low and snug on the hips, just touching
the child’s thighs. This applies belt force to the child’s
pelvic bones in a crash.
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Safety Belt Extender

If the vehicle’s safety belt will fasten around you, you
should use it.

But if a safety belt isn’t long enough to fasten, your
dealer will order you an extender. It’s free. When you go
in to order it, take the heaviest coat you will wear, so the
extender will be long enough for you. The extender will
be just for you, and just for the seat in your vehicle that
you choose. Don’t let someone else use it, and use it
only for the seat it is made to fit. To wear it, just attach it
to the regular safety belt,

Checking Your Restraint Systems

Now and then, make sure the safety belt reminder light
and all your belts, buckles, latch plates, retractors and
anchorages are working properly. Look for any other
loose or damaged safety belt system parts. If you see
anything that might keep a safety belt system from
doing its job, have it repaired.

Torn or frayed safety belts may not protect you in-a

crash. They can rip apart under impact forces. If a belt is
torn or frayed, get a new one right away.

Also look for any opened or broken air bag covers, and
have them repaired or replaced. (The air bag system
does not need regular maintenance.)

Replacing Restraint System Parts
After a Crash

If you’ve had a crash, do you need new belts?

After a very minor collision, nothing may be necessary.
But if the belts were stretched, as they would be if worn
during a more severe crash, then you need new belts.

If belts are cut or damaged, replace them. Collision
damage also may mean you will need to have safety belt
or seat parts repaired or replaced. New parts and repairs
may be necessary even if the belt wasn’t being used at
the time of the collision.

If your seat adjuster won’t work after a crash, the special
part of the safety belt that goes through the seat to the
adjuster may need to be replaced.

If an air bag inflates, you’ll need to replace air bag
system parts. See the part on the air bag system earlier in
this section.
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NOTICE:

If you damage the covering for the driver’s or the
right front passenger’s air bag, the bag 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 coverings.

If your vehicle ever gets into a lot of water -- such as
water up to the carpeting or higher -- or if water enters
your vehicle and soaks the carpet, the air bag controller
can be soaked and ruined. If this ever happens, and then
you start your vehicle, the damage could make the air
bags inflate, even if there’s no crash. You would have to
replace the air bags as well as the sensors and related
parts. If your vehicle is ever in a flood, or if it’s exposed
to water that soaks the carpet, you can avoid needless
repair costs by turning off the vehicle immediately.
Don’t let anyone start the vehicle, even to tow it, unless
the battery cables are first disconnected.

Servicing Your Air Bag-Equipped Vehicle

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
dealer and the Malibu Service Manual have information
about servicing your vehicle and the air bag system. To
purchase a service manual, see “Service and Owner
Publications” in the Index.

ACAUTION:

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 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.
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