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SECTION 1.0

PURPOSE AND TEST SUMMARY
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PURPOSE

This 30 mph frontal barrier impact test is part of the Federal Motor
Vehicle Safety Standard (FMVSS) 208, 212, 219 (Partial), and 301 compliance
test progran conducted for the National Highway Traffic Safety
Administration (NHTSA) by the Transportation Research Center of Ohio (TRC)
under Contract No. DTNH22-88-C-11038. The purpose of this test was to
determine if the subject vehicle, a 1989 Saab 900S 3-door hatchback, NHTSA
No. CK0505, meets the performance requirements of FMVSS 208, "Occupant Crash
Protection®; FMVSS 212, "Windshield Mounting"; FMVSS 219 (partial),
"Windshield Zonme Intrusion”; and FMVSS 301, "Fuel System Integrity.” The
test was conducted in accordance with the Office of Vehicle Safety

Compliance (OVSC) Laboratory Test Procedure No. TP-208-07.
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TEST SUMMARY

The 1989 Saab 900S 3-door hatchback, NHTSA No. CKO0505, was equipped
with a 2.0 liter, inline engine, manual transmission, power steering, and
power brakes. The test weight of the vehicle was 3290 pounds. The test
vehicle appeared to comply with the performance requirements of FMVSS test
Nos. 208, 212, 219 (partial), anmnd 301. The Head Injury Criteria (HIC)
calculations were less than 1000, the resultant accelerations of the thorax
did not exceed 60 g's, and the compressive forces transmitted through the
upper legs did not exceed 2,250 pounds as measured by Part 572 B dunmies
seated in the driver's and right front passenger’'s seats. There was 100
percent windshield retention. There was no intrusion into the windshield.
There was no fluid spillage from the fuel system following the impact or

during the static rollover test.

Two Part 572 B adult male anthropomorphic test devices (ATDs) were
seated in the front outboard designated seating positioms. The dummies were
pasitioned according to the dummy placement procedures specified in

Appendices B and C of Laboratory Procedure TP-208-07.

Both ATDs were instrumented with head and chest accelerometers
oriented to measure accelerations in the longitudinal, lateral, and vertical

directions, and with right and left femur load cells.

The vehicle was instrumented with eleven (11) accelerometers oriented

to measure longitudinal axis acceleration.

The crash event was recorded by ome (1) real-time panning camera and
fourteen {(14) high-speed motion picture cameras operating at approximately

500 frames per second. The pre-test and post-test events were recorded with

one (1) real-time camera.
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The twenty-seven (27} chamnels of data were multiplexed and recorded
on a l4-track tape drive. The data was digitally sampled at 8000 samples
per second and digitally processed per sections 12.8 and 12.9 of the

Laboratory Procedure.

The vehicle was impacted into the rigid, flat frontal barrier at the
Transportation Research Center of Ohio on April 3, 1989. The test vehicle's

impact speed was 29.6 mph. The vehicle sustained 20.4 inches of static

crush.

The FMVSS 208, 212, 219 (partial) and 301 compliance data is presented
in Section 2.0. The camera information is presented in Section 3.0.
Appendix A contains the still photographic prints. Appendix B contains the

vehicle and dummy data plots.
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TABLE 1 CRASH TEST SUMMARY

NHTSA NO.: CKO0505 PROJECT: 208 Compliance
DATE: 4/03/89 TIME: 1320 TEMP: 72° F
VEHICLE: 1989 Saab 900S 3-door hatchback

TEST WEIGHT (LBS): 3290

IMPACT ANGLE (DEG)*: O

IMPACT VELOCITY (MPH)#**: PRIMARY = 29.6 SECONDARY = 29.56

MAXIMUM STATIC CRUSH (IN): 20.4

VEHICLE REBOUND (IN): 11.5

DUMMIES: Driver #6930 Passenger #353
TYPE: Part 572 B Part 572 B
LOCATION: Left front Right front
RESTRAINT: 2-point passive belt 2-point passive belt

NUMBER OF DATA CHANNELS: 27

NUMBER OF HIGH SPEED CAMERAS: HIGH-SPEED: 14 REAL-TIME: 2

*With respect to tow track centerline.
t*Speed trap measurement (¢ .05 mph accuracy)
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TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Saab-Scania

MAKE/MODEL: Saab 9005 VIN: YS3AS35D1K3009750
BODY STYLE: 3-door hatchback MODEL YEAR: 1989
NHTSA NO.: CKO0505 COLOR: Dark blue

ENGINE DATA: TYPE: inline CYLINDERS: 4 DISPLACEMENT: 2.0 liter

TRANSMISSION DATA: _S5 SPEED, _X MANUAL, AUTOMATIC, _X FWD, RWD, 4WD
DATE VEHICLE RECEIVED: 3/29/89 ODOMETER READING: 70.0
DEALER'S NAME AND ADDRESS: Mid-Ohio Imported Car Co.

4050 Morse Road
Columbus, OH 43230

ACCESSORTES:

POWER STEERING Yes AUTOMATIC TRANSMISSION No
POWER BRAKES Yes AUTOMATIC SPEED CONTROL Yes
POWER SEATS No TILTING STEERING WHEEL No
POWER WINDOWS Yes TELESCOPING STEERING WHEEL No
TINTED GLASS No AIR CONDITIONING Yes

RADIO Yes ANTI-SKID BRAKE Yes

CLOCK Yes REAR WINDOW DEFROSTER Yes
OTHER None

REMARKS:

1. IS THE VEHICLE STOCK THROUGHOUT? Yes

2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? No

3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? No

4. CONDITION OF THE FRONT/REAR BUMPER AND FRAME: Good

DATA FROM CERTIFICATION LABEL ON LEFT DOOR FACE OR "B" PQST:

VEHICLE MANUFACTURED BY: Saab-Scania
DATE OF MANUFACTURE: 12/88
GVWR: 3770 LBS

GAWR: FRONT 2120 LBS., REAR 2010 LBS.
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

DATA FROM "RECOMMENDED TIRE PRESSURE" LABEL ON DOOR, POST, GLOVEBOX, ETC.

VEHICLE LOAD (UP TO CAPACITY): FRONT 29 psi; REAR 30 psi

RECOMMENDED TIRE SIZE: P185/65R15 LOAD RANGE_X B, c, N

TIRES ON VEHICLE (MFR., LINE, SIZE): Pirelli P8 P185/65R15
IS SPARE TIRE AR "SPACE SAVER": Yes
15 SPARE TIRE STANDARD EQUIPMENT: Yes

VEHICLE CAPACITY: TYPES OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manual adjustable
NUMBER OF OCCUPANTS _2 FRONT _3 REAR 5 _TOTAL
CARGO LOAD__180 LBS. TOTAL__930 _LBS.

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS) :

RIGHT FRONT 853 lbs. RIGHT REAR 540 lbs.
LEFT FRONT 828 lbs. LEFT REAR 571 lbs.
TOTAL FRONT WEIGHT 1681 lbs. (60.2% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1111 1bs. (39.8% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 2792 lbs.

CALCULATION FOR TARGET TEST WEIGHT:

RCLW = RATED CARGO AND LUGGAGE WEIGHT

UDW = UNLOADED DELIVERED WEIGHT (2792 LBS)

VCW = VEHICLE CAPACITY WEIGHT (930 LBS)

DSC = DESIGNATED SEATING CAPACITY (S5)

RCLW = VCW - 150 (DCS) = 930 - (150)(5) = 180 LBS

UDW + RCLW + (2 DUMMIES X 164 LBS/DUMMY)

1"

TARGET TEST WEIGHT

2792 + 180 + 328 LBS

3300 LBS

TARGET TEST WEIGHT
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 170 LBS. CARGO

RIGHT FRONT 913 1lbs. RIGHT REAR 756 lbs.

LEFT FRONT 863 1bs. LEFT REAR 758 1lbs.

TOTAL FRONT WEIGHT 1776 lbs. (54.0% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1514 lbs. (46.0% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 3290 1bs. (0.3% UNDER TARGET WEIGHT)
WEIGHT OF BALLAST SECURED IN VEHICLE TRUNK AREA: 125 LBS.
COMPONENTS REMOVED TO MEET TARGET WEIGHT: None

VEHICLE ATTITUDE (ALL DIMENSIONS IN INCHES):

DELIVERED ATTITUDE: LF 27.5; REF 27.4; LR 25.9; RR 25.8
PRE-TEST ATTITUDE: LF 27.5; RF 27.2; LR 24.8; RR 24.5
POST-TEST ATTITUDE: LF 27.9; RF 28.4; LR 23.8; RR 24.6
WHEELBASE: 99.2 INCHES

CG = 45.7 INCHES REARWARD OF FRONT WHEEL CENTERLINE

TABLE 3 TEST CONDITIONS

TEST NUMBER: 890403

DATE OF TEST: 4/03/89 TIME OF TEST: 1320
TYPE OF TEST: Frontal barrier impact IMPACT ANGLE: 0°
AMBIENT TEMPERATURE AT IMPACT AREA: 72° F

TEMPERATURE IN OCCUPANT COMPARTMENT: 73° F

IMPACT VELOCITY: PRIMARY = 29.6 MPH SECONDARY = 29.6 MPH

(SPECIFIED RANGE = 28.9 TO 29.9 MPH)

VEHICLE REBOUND AND CRUSH (ALL DIMENSIONS IN INCHES):

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 180.8; C 183.8; R 181.0
POST-TEST: L 161.9; C 163.4; R 163.8
TOTAL CRUSH: L 18.9; C 20.4; R 17.2

FOR FRONTAL IMPACTS, DISTANCE FROM FRONT OF TEST VEHICLE TO BARRIER AFTER

IMPACT: L: 12.2; c: 10.7; R: 11.6; AVG: 11.5
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FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

PHOTO EMITTER/
RECEIVER PAIR

\
S

7’

OW TRACK
THREE PHOTO

INTERRUPTION VANES

The final vane clears emitter/receiver two inches before impact.

The vanes have one foot spacing.
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FIGURE 2
VEHICLE ACCELEROMETER FLACEMENT
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TABLE 4
TEST NUMBER 890403

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

POSITIVE NEGATIVE
CIRECTION DIRECTION
No. LOCATION X# Y% Z# MAX G MSEC MAX G MSEC

1 REAR SEAT CROSSMEMBER PRE 66.6 24. & i3. 8
AT LEFT SIbE POST 66.0 24. 6 3.8

LONGITUDINAL 1.2 137. 0 27. 1 43. 9
2 REAR SEAT CROSSMEMBER PRE 6é46.6 -24. 56 13. 8
AT RIGHT SIDE POET &6.0 —-24.6 14. 0

LONGITUDINAL 1.1 176.9 30. 6 20.8
2 TOP OF ENGINE BLOCK PRE 140.9 G. O 32. 0
POST 134. 6 ~2. 33, 2

LONGITUDINAL — - - —-—Y
4 BOTTOM OF ENGINE BLOCK PRE 148.5 -3. 0 8 7
POST 141.2 -3. ¢ =

LOMGITUDINAL 8.2 42. 8 72. 4 32. 3
5 BRAKE CALIPER PRE 150.2 -24.6 12. 0
AT RIGHT SIDE POST 147.1 -~-24.6 12. 7

LONGITUDINAL 28. 8 75. 9 71. 4 56. 4
& BRAKE CALIPER PRE 150.2 24. & 12. 0
AT LEFT GIDE POST 145.2 24. 6 12. 0

LONGITUDINAL 1i5. 2 73. 1 71. 8 47. &
7 DASH PANEL PRE 119. 3 G. O 38. 9
POST 118.5 0.0 40. 2

LONGITUDINAL 7.1 892.5 26. 3 29. &
8 FRONT FRAME RAIL PRE 163.&4 -10.06 14. 0
POET 156.0 -il1.0 12. 0

LONGITUDINAL —— ——Y - -
? FRONT FRAME PRE 170.9 4.0 2%2. 1
CROSEMEMRBER POET 154. & 4.0 31.2

LONGITUDINAL - ———Y - -—Y
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TABLE 4
TEST NUMBER 870403

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY CONTINUED

POSITIVE NEGATIVE

DIRECTION DIRECTION

No. LOCATION X Y# Z# MAX G MSBEC MAX & MSEC
10 LEFT FENDER PRE 154. 4 23. 2 27. 2
WELL INSIDE POST 150.9 21. 4 29.2

LONGITUDINAL 12. 7 8. 5 8i.3 a4
11 RIGHT SHOCK TOWER PRE 146. 6 -18.0 25. 4
POST 142.2 -~-17.2 27. 8

LONGITUDINAL , 7.C 71.5 5%. 6 s2.

% ALL MEASUREMENTS OF ACCELERDMETER LOCATIGNS ARE IN INCHES.

+ FORWARD FROM REAR BUMPER
+ LEFTWARD FROM VEHICLE CENTERLINE
+ UPWARD FROM GROUND LEVEL

REFERENCE:

[N 14

Y See DATA ACGUISITION EXPLANATIONE
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FIGURE 3

ACCIDENT INVESTIGATION DIVISION DATA

FOR 30 MPH FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE:

Saah/900S/3-door hatchback

VEH. NHTSA NO.: CK0505 ; VIN: YS3AS35D01K3009750
MODEL YEAR: 1989 ; BUILD DATE: 12/88 . TEST DATE: _4/03/89
VEH. SIZE CATEGORY: Compact ; TEST WEIGHT: 3290
VEH. WHEELBASE: 99.2
MAX. WIDTH: 66.0
FRONT OVERHANG: 40.5 < L
l— L/2 —or—— | [2 —
,r T + F\j
é : Cc2 3 c4 c5 ¥
Y ’_,lﬂi—._,v\_L-\l c6
COLLISION DEFORMATION
CLASSIFICATION (CDC) COBE: 12FDEW2
F__(Frontal)

CRUSH DEPTH Cl = 18.9 inches
DIMENSIONS:

c2 = 19.5 inches ‘i:

c3 = 20.2 inches :};

Cé = 19.7 inches cit=D

CS5 = 18.6 inches

Cé6 = 17.2 inches

Vehicle Centerline |

MIDPOINT OF DAMAGE: D = (Longitudinal)
LENGTH OF DAMAGED
REGION: L = 54.1 inches 4/V
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FIGURE 4
PRE-TEST AND POST-TEST MEASUREMENT POINTS

’(~\\Bear Datum Reference

Length of
Engine Block

To Edge Of Door
(Even Number For
Right Side and
Odd Number for
Left Side)

To Trailing Edge
Eehind Door
(Right/Left Side)

To Leading Edge
In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

Ctr. of
Strg.
Column —

X17
To 'A' Post

Reference

At Center
To Bottom Of Of Rear
? 1] .
A' Post (Right/ Bumper

Left Side)
To Firewall (Right/Left Side)
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FIGURE 5
VEHICLE TARGET LOCATIONS

58.1"

60.3"

 58.1" !
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DATA ACQUISITION EXPLANATIONS

The driver's left femur force load cell, LFMF1, lost data from 77 to 108
milliseconds due to momentary separation of a loose cable connection. The

connection was secured during the post-test dummy inspection.

The engine upper blaock X-axis accelerometer, ENGXGl, lost data after 18

milliseconds due to the vehicle's crush cutting the accelerometer cable.

The front frame rail X-axis accelerometer, FFRXG, lost data after 78

milliseconds due to the vehicle's crush cutting the accelerometer cable.

The front frame crossmember X-axis accelerometer, FFCXG, recorded
questionable data from 15 to 20 milliseconds due to the wvehicle's crush

deforming the area of the accelerometer mount.
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SECTION 2.0

SUMMARY OF RESULTS FOR:

FMVSS 208, "Occupant Crash Protection”

FMVSS 212, "Windshield Mounting"

FMVSS 219, (Partial), "Windshield Zone Intrusion”
FMVSS 301, "Fuel System Integrity”
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COMPLIANCE DATA SUMMARY

A L S

The test vehicle, a 1989 Saab 900S 3-door hatchback, NHTSA No. CK0505,
appeared to comply with the requirements of FHMVSS Nos. 208, 212, 219

(partial), and 301.

The driver's Head Injury Criteria (HIC) was 289. The driver's maxinum
chest deceleration over three milliseconds was 40.4 g. The driver's right
and left compressive femur loads were 1548 pounds and 986 pounds,

respectively, (See DATA ACQUISITION EXPLANATIONS.)

The right front passenger's Head Injury Criteria (HIC) was 223. The
right front passenger's maximum chest deceleration over three milliseconds
was 35.3 g. The right front passenger's right and left compressive femur

loads were 1840 pounds and 1327 pounds, respectively.

The vehicle's restraint system met the comfort and convenience

requirements of FMVSS 208.
The windshield retention was 100 percent.

There was no intrusionm into the imner surface of the windshield below

the protected zone.

There was no Stoddard fluid spillage following the crash test event or

during any phase of the post-test static rollover.
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TABLE 6 DUMMY INJURY CRITERIA

MAXIMUM ACCELERATION ('G')

HEAD CHEST
X Y Z R X Y A R*
DRIVER 40.1 10.2 -41.0 44.6 -41.2 10.7 12.1 40.4
PASSENGER -22.5 -14.4 -35.7 41.5 -38.8 17.3 19.1 35.3

MAXIMUM FORCE-FEMUR LOAD (LBS)

LEFT FEMUR RIGHT FEMUR

DRIVER 986 Y 1548
PASSENGER 1327 1840

HEAD INJURY CRITERIA**

TIME tl TIME t2
HIC (MSEC) (MSEC)
DRIVER 289 63.9 99.9
PASSENGER 223 65.6 101.6

sDefined as exceeding 0.003 sec. duration
#%pg defined in FMVSS No. 208

Y See DATA ACQUISITION EXPLANATIONS
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DUMMY KINEMATIC SUMMARY

M e e e A

DRIVER DUMMY

Upon impact, the driver dunmmy translated forward on the seat impacting
both knees into the instrument panel. The dummy's head rotated forward,
contacting the dummy's chest, as the dummy's chest was restrained by the
two-point passive belt. The dummy's head rotated rearward into the head
restraint as the dummy rebounded into the seat back. The dummy came to rest
seated upright in the driver's seat, restrained by the two-point passive

belt.

RIGHT FRONT PASSENGER DUMMY

A S N A L

Upon impact, the right front passenger dummy transiated forward on the
seat impacting both knees into the instrument panel. The dummy's head
rotated forward contacting the dumny's chest, as the dummy's chest was
restrained by the two-point passive belt. The dummy's head rotated rearward
into the head restraint as the dunmy rebounded into the seat back. The
dumny came to rest seated upright in the right front passenger's seat,

restrained by the two-point passive belt.
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VISIBLE DUMMY CONTACT POINTS:

Head
Chest
Abdomen
Left knee

Right knee

DOOR _OPENING:

Front

Rear

SEAT MOVEMENT:

Front

Rear

GLAZING DAMAGE:

OTHER NOTABLE IMPACT EFFECTS:

DRIVER #690 PASSENGER #353
Chest Chest
None None
None None
Instrument panel Instrument panel
Instrument panel Instrument panel

LEFT RIGHT
!
Easy Easy
NA NA
SEAT BACK FAILURE SEAT SHIFT
None None
NA NA
The left portion of the windshield was cracked upon
impact.
None
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FICURE 6 DUMMY POSITIONING DATA FOR 30 MPH FRONTAL BARRIER IMPA

CT TEST

PRE-IMPACT DATA:

Make/Model: Saab/900S
Body Style: 3-door hatchback Model Year: 1989
NHTSA No.: CK0505 Color: Dark Blue

DATA FROM CERTIFICATION LABEL:

Vehicle Manufacturer: Saab-Scania
Date of Manufacture: 12/88 VIN: YS3AS35D1K30097590
GVHR: 3770 1b; GAWR: Front = 2120 1b; Rear = 2010 1b

POST-IMPACT DATA:

Date of Test: 4/03/89 Time: _1320 Temperature: 72° F

Required Impact Velocity Range: 28.9 to _29.9 mph

Impact Velocity: Primary = _29.6 =mph Secondary = _29.6 mph

Seat Type: Bucket Adjuster Type: Manual

Bucket Seat Back Type: Manual-adjustable

Technicians: B. Miller, D. Carpenter, & P. Cummins
DRIVER DUMMY #_690 TYPE:_HII PASSENGER DUMMY #_353 TYPE:_HII
Head 19.6" 18.4" Head
Target 29° 30° Target
Knee 32.0" 32.8" Knee
Joint 100° /A 102° Joint
Approx- 18.6" ? 18.6" Approx-
imate 125° 125° imate
"H" "H"
Point Point

—<;:::T“§
/ /{//
AFT FORE
MIDPOINT MIDPOINT
A = _50.4" A >
B = _372.9"
C = _25.2"
D = _12.5"
E=_12.58"
DOOR GLASS DOOR GLASS
HEIGHT = 10.0" HEIGHT = 10.0"
LATERAL BAR
ADJUSTABLE
POINTER | RIGHT
FRONT FRONT
DOOR DRIVER PASSENGER DOOR
DUMMY DUMMY
690 2-6 353 890403




FIGURE ? DUMMY IN-VEHICLE POSITION RECORDING SHEET

DRIVER PASSENGER

HH 19.4 20.6
HW 22.6 24.2
CD 22.6 22.3
cs 15.6 NA
KDL 5.5 6.1
KDR 6.4 6.0
TA 18° 19°
SA 21.5° 21.5°
HA 14.6 16.4
DRIVER PASSENGER
HR 6.0 6.4
HS 9.4 3.0
AD 3.6 4.0
HD 7.8 8.1
KK 10.0 8.0
AA 12.6 6.8

Knee outer bolt head to outer
bolt head spacing:

HH
HW
CcD
CS
KD
TA
SA

Driver = 14.5
Passenger = 11.8

Head to Windshield Header
Head to Windshield

Chest to Dash

Chest to Steering Wheel
Knee to Dash

Torso Angle

Seat Back Angle

HR
HS
AD
HD
KK
AA
HA

HR

1

/.Y

A-PILLAR 2

Head. to Side Roof
Head to Side Window
Arm to Door

Hip to Door

Knee to Knee

Ankle to Ankle

Head to A-Pillar

Torso and seat back angles are relative to vertical.

ALL DISTANCE MEASUREMENTS ARE IN INCHES.

2-7 890403




FIGURE 8 DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. REFERENCE DIMENSIONS

'B' Post

e

—— Door Striker

ScCa

NOTE: Record
position of

REMARKS: The steering column was a pon-tilt

tilt strg.
column in column.
REMARKS .
section , s
E/ B
MEASUREMENTS
NR - Distance from tip of dummy's nose to top
rear surface of steering wheel rim. (in.) 18.1
NH - Distance from tip of dumny's nose to center
of steering column hub. {(in.) 18.9
HS - Distancé from center of steering column hub to
the forward surface of the door lock striker pin. (in.) 30.5
SCA - Angle of steering column relative to the
horizontal X axis 21°
SWA - Angle of steering wheel relative to the
69°

horizontal X axis
' 2-8 890403



FIGURE 9 SEAT BELT POSITIONING DATA

—» o —

Dummy's Centerline —R D le

'D' Ring

Belt Load Cell

Shoulder Belt Portion

1
L

Male RBlade Q) \
Buckle Assy.

|_—— Lap Belt Porticn

i
4 |T——1/8" Thick Alum. Plate

Emergency Locking
Retractor

‘(

Reel
Inboard Anchorage

OQutboard Anchorage

Floorpan _—4//( E

DRIVER PASSENGER

DUMMY DUMMY

A - Top surface of alum. plate to belt upper

edge (in) 13.2 13.1
B - Top surface of alum. plate to belt lower

edge (in) 9.4 9.8
C - Dummy centerline to outer edge of belt

at chest flesh top (in) S.4 S.4
D - Dummy centerline to inner edge of belt

at chest flesh top (in) 3.0 3.0
E - Dummy centerline to intersection of upper

torso belt and lap belt (in) NA NA
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TABLE 7 FMVSS 208 COMFORT AND CONVENIENCE DATA

VEHICLE VIN: YS3AS35D1K3009750 NHTSA NO: CK0505S
MAKE: Saab MODEL: 3005
VEHICLE BUILD DATE: 12/88 VEHICLE TYPE: 3-door hatchback

FRONT OUTBOARD SEATING POSITIONS SEAT BELT TYPE:
(check ome): __X _ Automatic belts
Type 2 lap/shoulder belts
Other

CONVENIENCE HOOKS:

PADRR-DER LIPS

DEVICE AUTOMATICALLY RELEASES WHEN IGNITION IS TURNED TO "ON" OR "START"
AND (check ome):
Vehicle's drivetrain is engaged
Vehicle's parking brake is in the released mode
_ X Not applicable, vehicle's restraint system does not

include convenience hooks

WEBBING TENSION - RELIEVING DEVICE:
DO OUTBOARD SEATING POSITION BELTS HAVE TENSION - RELIEVING DEVICES?

No

BELT CONTACT FORCE:

fo X R R WAL R LA

FOR BELTS WITHOUT TENSION-RELIEVING DEVICES: BELT CONTACT FORCE:
0.1 POUNDS
LATCHPLATE ACCESS: NA

S e A

RETRACTION: NA

ACCESSIBILITY: NA

LATCH MECHINISM: NA
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TABLE 8 FMVSS NO. 208 - SEAT BELT WARNING SYSTEM DATA

WITH OCCUPANT IN DRIVER'S POSITION AND LAP BELT IN STOWED POSITION AND
IGNITION SWITCH PLACED IN "START/ON" POSITION:

Duration of audible warning signal = 6 sec.

Duration of reminder light operation = 6 sec.

WITH OCCUPANT IN DRIVER'S POSITION AND LAP BELT IN USE AND THE IGNITION
SWITCH PLACED IN "START/ON" POSITION:

Duration of audible warning signal = 0 sec.

(NOTE: audible warning should not operate)

Duration of reminder light operation = 6 sec.

Wording of visual warning:

Fasten Seat Belt

Fasten Belt X

Symbol 101-80 X
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TABLE ¢ FMVSS NO. 208 - LABELING AND DRIVER'S MANUAL DATA

DESCRIBE LOCATION OF LABEL WHICH DESCRIBES MANUFACTURER'S MAINTENANCE OR
REPLACEMENT SCHEDULE FOR CRASH-DEPLOYED OCCUPANT PROTECTON SYSTEM: NA,

vehicle did not contain a crash-deployed occupant protection systenm.
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TABLE 10 FMVSS NO. 208 - READINESS INDICATOR DATA

AN OCCUPANT RESTRAINT SYSTEM THAT DEPLOYS IN THE EVENT OF A CRASH SHALL HAVE
A MONITORING SYSTEM WITH A READINESS INDICATOR. A TOTALLY MECHANICAL SYSTEM
IS EXEMPT FROM THIS REQUIREMENT. NA, vehicle did not contain a

crash-deployed occupant protection systenm.
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TABLE 11 SUMMARY OF FMVSS 301 DATA

PRE- IMPACT DATA

MAKE/MODEL: Saab/9005

BODY STYLE: 3-door hatchback MODEL YEAR: 1989
NHTSA NO.: CKO0505 COLOR: Dark Blue

DATA FROM CERTIFICATION LABEL

VEHICLE MANUFACTURER: Saab-Scania

DATE OF MANUFACTURE: 12/88 VIN: YS3AS35D1K3009750

GVWR: 3770 LBS., GAWR: FRONT 2120 LBS., REAR 12010 LBS.

POST-IMPACT DATA

TYPE OF TEST: Frontal Barrier Impact
DATE OF TEST: 4/03/89 TIME: 1320 TEMP: 72°F

REQUIRED IMPACT VELOCITY RANGE: 28.9 MPH TO 29.9 MPH

IMPACT VELOCITY: PRIMARY = 29.6 MPH, SECONDARY 29.6 MPH
TEST WEIGHT = 3290 LBS., STATIC CRUSH MAX. = 20.4 IN., REBOUND = 11.5 IN.

FUEL SYSTEM DATA

TEST FLUID TYPE: PURPLE SOLVENT #2; SPEC. GRAVITY: 0.764
KINEMATIC VISCOSITY: 0.99 CENTISTOKES

"USEABLE" CAPACITY*: 16.65 GALLONS (FURNISHED BY COTR)

TEST VOLUME: 15.5 GALLONS (92-94% OF USEABLE)

FUEL SYSTEM CAPACITY (DATA FROM OWNERS MANUAL): 16.6 GALLONS

DETAILS OF FUEL SYSTEM:__ The fuel tank is located behind the rear axle.

The fuel filler neck is located opn the right side.

ELECTRIC FUEL PUMP: Yes FUEL INJECTON: Yes

DOES ELECTRIC FUEL PUMP OPERATE WITH IGNITION SWITCH "ON" AND THE ENGINE NOT
OPERATING? No

+WITH ENTIRE FUEL SYSTEM FILLED.

2-14 890403



FIGURE 10 FMVSS NO. 212, "WINDSHIELD MOUNTING" , DATA SHEET

Details of windshield mounting such 3s retention method, trim type, etc.:

FMVSS 212 REQUIREMENTS: The post-test periphery retention amount nust be

at least 75% of the pre-test periphery measurement for vehicles NOT equipped
with automatic restraints, and 50% for each side of windshield for vehicles

equipped with automatic restraint systems for front occupants.

FMVSS 212 TEST DATA: WINDSHIELD PERIPHERY

PRE-TEST (in) POST-TEST (in) PERCENT RETENTION
RIGHT SIDE 72.2 72.12 100%
LEFT SIDE 72.2 72.2 100%
TOTAL 144 .4 144 .4 100%

AREA OF RETENTION FAILURE:

r 1.3
f

Width of Moulding
Indicated

FAILURE DETAILS: None

Windshield Temperature: 1?73° F
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FIGURE 11 FMVSS NO. 219, "WINDSHIELD ZONE INTRUSION", DATA SHEET

PROTECTED ZONE LOWER EDGE REQUIREMENT:

The lower edge of the protected zone is determined by placing a 6.5" dia.
rigid sphere weighing 15 pounds in a position such that it simultaneously
contacts the inner surface of the windshield and the top surface of the
instrument panel including padding. Draw the locus of points on the inner
surface of the windshield contactable by the sphere across the width of the
instrument panel. From the outermost contactable points, extend the locus
line horizontally to the edges of the windshield, and then draw 3 line on
the inner surface of the windshield below and 1/2" from the locus line. The
LOWER EDGE OF THE PROTECTED ZONE is the longitudinal projection onto the
outer surface of the windshield of this line.

FMVSS 219 TEST DATA:

m
'*—————1n—————>

S |

1 Lower Edge of Protected Zone
(marked by tape on windshield)

LZero Point (0,0)

-« C >
FRONT VIEW
A= '50.8 C = 66.0 E = 12.9
B = 11.3 D = 19.6 F = 23.0
DETAILS OF WINDSHIELD GLASS PENETRATION GREATER THAN 174" COORDINATES
(Show location of penetration on above sketch) X Y
None 1.
2.
3.
ALL MEASUREMENTS ARE IN INCHES. 4.
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TABLE 12 "“FUEL SYSTEM INTEGRITY" POST-IMPACT

TEST DATA, FMVSS NO. 301

TEST VEHICLE NHTSA NO.: CKR0S505 ; TEST DATE: 4/03/89

VEH. MFR./MAKE/MODEL: Saab-Scania/Saab/900S

Test vehicle fuel tank filled to 92 to 94% of manufacturer's "useable"
capacity and with electric fuel pump operating (if it will operate without
engine operation). Part 572 test dummies located at each front designated

seating position.

TEST VEHICLE IMPACT TYPE:
X Frontal (30 mph)

Oblique (30 mph) with barrier face

first contacting (driver/pass.) side.

Rear Moving Barrier (30 mph)

Lateral Moving Barrier (20 aph)

FUEL SPILLAGE MEASUREMENT:

A L N R i

ACTUAL MAX. ALLOW.

1. From impact until vehicle motion ceases - - - 0 1 oz.
2. For 5 min. period after veh. motion ceases- -~ 0 5 oz.
3. For next 25 minutes - - - - -~ = - - = - - = - 0 1 0z./1 min.

SOLVENT SPILLAGE DETAILS:

Y Ly e e

None
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FIGURE 12 FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

NHTSA NO.: CKO0505
TEST PHASE

O
0 g0
NOTE: 1If side fill
rotate to filler,
cap is down.

Fuel filler
Cap location

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range = 1-3 min.)

Time reqg. for machine to rotate 90° = 2 minutes, 00 seconds
FMVSS 301 position hold time = S minutes, 00 seconds
TOTAL - - - - - - - = = 7 minutes, 00 seconds
Next whole minute interval - - - - = ? minutes
FMVSS 301 REQUIREMENTS
First 5 minutes 6th 7th

FROM ONSET OF ROTATION Minute Minute

Maximum allowable solvent spillage - - ' S oz. 1 oz. 1 0z.

0 to 90° (filler cap down) - - - - - - 0 _oz. 0_o0z. 0 oz,

SOLVENT SPILLAGE LOCATION(S)

None
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FIGURE 12 FMVSS NO. 301 STATIC ROLLOVER DATA SHEET CONT'D

NHTSA NO.: CKO0505
TEST PHASE

90° 180

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range = 1-3 min.)

Time reqg. for machine to rotate 90° = 2 minutes, 00 seconds
FMVSS 301 position hold time = 5 minutes, [o]0) seconds
TOTAL - - - - - = =~ - = ? minutes, 00 seconds
Next whole minute interval - - - - = 14 minutes
FMVSS 301 REQUIREMENTS
First 5 minutes 6th 7th

FROM ONSET OF ROTATION Minute Minute

Maximum allowable solvent spillage - - 5 oz. l oz. 1 oz.

0 _oz. 0 oz.

90° to 180°- - - - = - - - - - = - = - 0 0z.

SOLVENT SPILLAGE LOCATION(S)

None
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FIGURE 12 FMVSS NO. 301 STATIC ROLLOVER DATA SHEET CONT'D

NHTSA NO.: CKO0505
TEST PHASE

180° 270

=\

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range = 1-3 min.)
Time req. for machine to rotate 90° = 2 minutes, 00 seconds
FMVSS 301 position hold time = S minutes, 00 seconds

TOTAL -~ - - - - - - - = ? minutes, 00 seconds
Next whole minute ianterval - - - - = 21 minutes
FMVSS 301 REQUIREMENTS
First 5 minutes 6th 7th
FROM ONSET OF ROTATION Minute HMinute

Maximum allowable solvent spillage - - 5 o0z. 1 o0z. 1 0z.

180° to 270° - - - - - = = = - - = = - 0 oz, 0 02z, 0 oz,

SOLVENT SPILLAGE LOCATION(S)

None
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FIGURE 12 FMVSS NO. 301 STATIC ROLLOVER DATA SHEET CONT'D

NHTSA NO.: CKO0S505
TEST PHASE

270° 360

|

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range = 1-3 min.)

Time reg. for machine to rotate 90° = 2 minutes, 00 seconds
FMVSS 301‘position hoid time = 5 minutes, 00 seconds
TOTAL - - - - = - - = = 7 minutes, 00 seconds
Next whole minute interval - - - - = 28 minutes
FMVSS 301 REQUIREMENTS
First 5 minutes 6th 7th

FROM ONSET OF ROTATION Minute Minute

Maximum allowable solvent spillage - - 5 oz. 1 oz, 1 oz.

270° to 360° - - - - -~ - e 0 oz. 0 oz. 0 0%z.

SOLVENT SPILLAGE LOCATION(S)

None
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SECTION 3.0

CAMERA INFORMATION
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APPENDIX A

PHOTOGRAPHS
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Figure A-7. PRE-TEST RIGHT FRONT THREE-QUARTER VIEW

Figure A-8. POST-TEST RIGHT FHONT THREE-QUARTER VIEW
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Figure A-15. PRE-TE3ST ENGINE COMPARTMENT VIEW

Figure A-16. POST-TEST ENGINE COMPARTMENT VIEW
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re R-18. POST-TEST FUEL FILLER CAP VIEW
A-10 890403




VIEW

UHDERBODY

PRE-TEST FRONT

Figure A-19.

UNDERBODY VIEW
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Figure A-21. PRE-TEST REAR UNDERBODY VIEW

Figure A-22. POST-TEST REAR UNDERBODY VIEW
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Figure A-23. PRE-TEST FUEL PUMP
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Figure A-24. PRE-TEST FUEL TANE VIEW
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Figure A-25. PRE-TEST CARGD BALLAST - VIEW 1
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Figure A-26. PRE-TEST CARGO BALLAST - VIEW 2
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Figure A-27. PRE-TEST DRIVER DUMMY POSITION VIEW

Flgure A-28. POST-TEST DRIVER DUMHY POSITION VIEW
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Figure A-31. PRE-TEST DRIVER DUMMY & VEHICLE INTERIOR

Figure A-32. POST-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 1
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Figure A-33. PRE-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 2

Figure A-34. PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR
A-18 830403




Figure A-35. POST-TEST FASSENGER DUMMY & VEHICLE INTERIOR - VIEW 1

Figure A-36. POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 2
A-19 830403




Figure A-37. POST-TEST DRIVER DUMMY HEAD CONTACT

Figure A-38. POST-TEST DRIVER DUMMY KNEE CONTACT - VIEW 1
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Figure A-39. POST-TEST DRIVER DUMMY KNEE CONTACT - VIEW 2

Figure A-40. POST-TEST PASSENGER DUMMY HEAD CONTACT VIEW
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Figure K-41, POST-TEST PASSENGER DUMMY KNEE CONTACT - VIEW 1

Figure A-42. POST-TEST PASSENGER DUMMY KNEE CONTACT - VIEW 2
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Figure A-45. POST-TEST VEHICLE ON STATIC ROLLOVER VIEW

A-14 890403




DUMMY AND VEHICLE AXES:

X:
Y:

APPENDIX B

DATA PLOTS

FRONT/REAR

LEFT/RIGHT
UP/DOWN

B-1

890403



MOTLHHATA00E S ik “_,.H

WITHHHE RN i :_:

g P o e R G L AR

[Hi
BERT

= ey et

G pot@sl o @at@y  RACRL @@TRI-

A

2

Qe 02l oe'0

-
D

890403

e o b Auy p AT 5
I,Lﬂ.a..,,,% 4.%«&...: Sy i > et A &v;)f..«tx..?bl ) o
e -iﬂﬁll{?ﬂﬁh?«.,ui \Elsa..i..lﬁ - bt P! AAARAALAEE daad
__
M5 LT 2 2RTQH *RETE0T TN = S3NTHA XHH ‘NIH |SEUEL
h- SRIZG A0G9T 44T = HILA chOGE

Hnur unzmHJm:c. B0

L K W RN

OB @«



5T

E TE

@G COMPLIANI

o

1
c

=
=i
-
=
) K -
Lo . . . . . . . . . . . K . . . - . . . . . . -...'_‘__.
p—— i P
l,".- L 3
= A =
— % =
q -
¥ -3
y bl
B . .. o
[ ia}
Ean!
® ]
= =
opmned =
Y:_ll P
] 0
. . . . b -
. oy
— -
~ o Ws
=
o 4 4
Do) =
by [ad¥
oy : S . : ]
120 p
3
]
=

= 5 e

= 4] y

! L] =)

" “ |

el (] —t

=" ;

popi i

= 3 s

1

=

A_--‘ ) ’

= i =i

WY : |

=y #+ —

— " é .
w 3 b ™
(XN} k =

= 3 =, LRI Ll

o kg ,._..- =y

b 2 g (T S

- = p ':"e K naatlE R

1, el :} _:—::: — L

TR B .
= .v! — T

az X é 1 TR i

= . z T i

Ty = g vy S

Y ¢ i

«, = —
b == 3 ~— e Gz
f o
- ST
< G
Ey =
£ .
; =
X -
&
ki
b
j =
Ai =
-
4 1=
: =
¢
€
g
3 =
- =

DL 3 "y

T R ]

=

o i =

- r =

E -
3 il
]

[ i i ¥
L i " D3 . a -0 @37 - 90 "BRT -
@o"aRws @e e I ge"@EIT  0e O3 ﬂgjﬂ H”Ilggﬁ%g I BOTOZT -2 @R

B-3 890403



MOLLHYI T ST & OHAH A
WA THHHE TN O bk

aatRlc  mteRs  RTELC  BETRL

(Bl wews  atgn  wetel B0UBE-

R N S

B -

-
1

;
S1-9

)
b

T
AR @7l -0 0
RIS

3

1]
H

SR}

Py,
.\ﬁJJr-km. ?.}taw =4
' * * * : : ._~$u N I&.-\?.nﬂjur g
s, .- Y L p B ey, B 4o
) Ao pp—_ L L L AR i gt ¥ %
» g%\?&&% ...ﬂ.ml._w...:mll.....l.nl..l..l;v.ln..lvvs:i.ll\l.lv..cA»UMa_.nnl...f. v et e o — r&..b\rﬂ IRy gr}ﬁ!’@&jﬁﬂ%ﬂ‘laﬂ
=
. . . L
—Wnlu
L]
]
=
. . |1
1
. . . . . . . . . . . . -

OB "B2T OBTW

-
o«
-

P
EaCm(]
i
Ty,
)
[
i)
D]
»
=
"
gl
Xl
.
¥
1R

apatIn- = 530THE KHH ‘NIH TaI03n
OF - SRESE ARGHT ddH = Y34 CEAER

),
Te,

@R AR

890403

4

4

Hi

B-



HOTLHH
R

L L

{

=
"'...3
'SD
—-J

]

WA 0e " g

e -

ol

B2 s S i b i

3
010 O]
37333d

T
4

l-‘lf‘“

am
HOIL

T

0E" 0k

L]

{

01351 1

T

T

g eRET @ ost

ma'as # GLTRR

P OTE- 4000 =
SRIZG SA6aT

A0 THA
EERE

ABH ‘HIH
H3Li 4

[RENEL
CEaGE
1£30 ITHUI4KHDD B6E

mp-Q@iIc

890403



MOTITHYIT220H 5

HATHHEY THENOY S GLHT =
BOCR9E  BRUOGE  QRTOSE  GRUEE]  sRUeul

. .L\L
aned
e
tals
o
¢
Al
'
4
w.,; J
oo !
By v e -~ -4t
e e Th e ot e S g W e If\l.l.:s.g.-n!n_x:ﬁzflznn S RTINS e atuars wvap s s et el e e e e e e
e, '\.nl.fli piritres
....I..-J.,

i

._E ) G

o
-,
[

Rl =~ g

o~ icarex.nd

L)

o-a

=y

1

[0 Rl

1

petess @ Z2T9 IR

4917 1h-
Sl- J098  SRRg

2ANIHA
44714

SHW *NIH
= iU

19y

Rl

E RS ST AR TP TREN

S
BRGE

-
pvd

On " @

890403



:::zm_ﬁmtm

HATHHEE

ST L
THIHOH S 0]

aa.ﬁﬂﬁ ne - amm 11 :ﬁ a@.@mm ﬁwzgmm LRURUER
T S o, W _— ARET TN e e T o eort S —

bRl 00D

05 !

A

f~

2]

| 5L
]

-
=
ot

-~
oy
-

-
¥
=y

,.u L

A0

1530 ATHEINGHDD BaC

890403



A
i
-

=
=

p——

i

Ll Ty
e T p

ERRE A el W I

e et oe W Lol KT ¥

B BGE

S S A

TR L e s e g i o s
e

s

B St AR et s e e e
N A

pAR] R

sa,ﬁw

[

)

- g

il

-
e gt e e e e w0 v @ ST T

R Y

.v.- e

DU

a LAB7C

-
..1._ W. -
SNt g
FRUATR

i
v
3

=
i

SAMTHY YHY
d471 =

*HIN
Hil 4

197152
CEDEE
16310 ITHETI KDY 9ae

FRhoom iR

[}

890403




MOTIHHATITIE LNHLINSAE LS3HT YA TH]
431UUYY TULNOYS OINT SR0B BUMG BE6T
QU'RIE G0°PS7 POCOLY 00°9Z7 G9°d5]  80°DY  OOEl  Bbdgy ey

AN

T

%'@ Qe "57- B4°0QFE-

D]
)

)

i
¢ Wl dsaa

¥

o
J

Ne]

i

o8 "5

o0 " 03

1

80 'GL

€1'69 2 0@°CH LAY 23070 = SINTHA XHH *NIW
a1- /044 /D@L 4479 = 431714

T9HLED
EEDGE
1631 IONHITTHKDD BOE

BD"@5

890403

L



007018

43404 HOW34 L4377 "4ATHA
YITHHHE THINOHS

FA35H
PR°NEZ  BATDGE  0@TRIZ  DOTURT  80TRYl  QUUOEl

OLMT SEME JHHE
UL
a@.asm

BHET

UL L R LU A

11 R 5

1

t

e Al 2 T . i beninblatha

SNOILVNVIAXE NOILISINDOV VIVA 998

i

T @005

@°@31 0Q"0

g@'@SI-BG'@ﬁE-

R T

%

L

‘D

go"p 20

N TA)

-
[

L

8596 8 Cl'DiEE ' RS TA0T ahE"

a1 -

A1 - /0058

-
ol

..s

Hooaﬁ

S3NTHA

4479 =

KUK *NIH
434714

[EVER
E6068
IIHBIUDD B8

@D "4%c

890403

B-10



33404 UMW LHATY g3aldn
mummm:m THIHOHS OLHT ”ﬁw,hmﬂm:.ammH
JASHD
Q0TOIE Q0057 DOCOL 0O @RURE] 0Dy 0UBE]  BNRA)  0@'@i  0e'gp 0l 00be;
72 r.
__
! |
|
h_. -
_ ) o My . i
GL'IST @ ERTRS CEQ'ED  alQTARGI- = SINTHA KB ‘NIW TR
91- /0057 /BR8] 4473 = 4ILIS CE06D

1531 JOHBINHHDT ABdE

1-00°B%-

(=]
o

o

PR e

3@ "D 90 "9

(11 B O}
J

L
M

zl
T

L

00 "0S1 00" 07

ap"aAwRc

890403

B-11



00" 01f

MOTLIHY3IT3DOH STxd & OH3IH H3addssHd LHOE4 1H9 1Y

HITHUHE THINOYD OLNT S00E JHHE BELT
(33510 (L

GO 9R7  BRTRSE  QOTRZS  PRCEAl Q@TRAl  0@Tesl Ay TEel Qo e Qg op ey epthRe-
) 4 ) ] | ! | £ { {

UV - RO IR P

t . . . b-.f ™ .
&%&i?&lﬁkix!&i&${£}%.£¢*E$x§§f.

lf¢ m } T A A S e T

-
0
-

i}-@@'@gl-ﬂm'mﬁ.

-

Pt bt et N g . 621

1

oot ag

88°6562 @ 61°El ‘ £9°39 3E6° 27 = Q3NTHA XHH “HIH ¢IXA3H

M- SRICE ABGIT dd4TW = HILTIA CEOER
1531 FINHIGHDD B8O

@D "GRC @031 DITBIT

890403

B-12



NOIL1HH33338 S1XH A OHIH HIANISEHd LHOHd LHYTY
YITHHEG TUINOHS OLNT ,.jmhmm@ﬂm B G
[I35H1  JWI

1
RO*OIE  OD0RZ  ROTOSZ @0°RLT  @R9Sl  WRTOL]  Q0T@s]  adCanl  potef aeTeRh  seel  @QTRI-

&)

at-mm'ESI-ﬂm'mﬁz-

RERL

%q;-

1

JW TR Y Sy, ¢ o 2o s scomdes a s

-+

TN, \I\l‘vluql g Ltk orvthemartay 6

@@JD Jg%

[3

(g S

D@8l BBEIT

e

21°68 a2 1711 *ETRI FGHR1- = SANTHA XBH *NIH ¢ 9013
PR~ /R1CG /ABGAT 447 = YIS et
1531 JONHITNWDD Bag

oD@

890403

3

B-13



NOIL1Bdd1307H SIxH £ OH3IH HIANIS5Hd LNOHd 1THSTY
HITHHEE THLNOHY OLNT S006 GHHE BEET
{a33si WL
Qe BIL U o L et eR'aic  @RTES] sa.m_w__ ggrest  oetoet LU g an war  oehe-

W_M

&

=

=

wm

=)

3]

ro

=

-

FI!I!!E?S?I!??&&I%ik?i&iﬁ&&&ﬁﬁ&ﬁﬁﬁﬂ&ﬁﬁ%&?31&&2&1€!&1&§?ﬁiftt?itﬁfﬁiﬁ b sty

a6

K=

L. Ch

=

=

ro

(=

.

&

mw

=

0

P2

o=

eR'ec a8 g8°'¢ *ETCGE a1.7GE- = SANTHL KHW “NIHW caAza3an it
@R - ARICH SBGYIT 44T = H43LTIA EBDER &

1531 JINHTI4UNT ARR

890403

B-14




MOTLIHYITIIIE LNHLING3Y OH3H 43835584 LHoHd LH31Y
HITHHEY THIHOY A OLNT

B0°01F 007087

B0 057

RO 077

op

LA

be @3

muum
L35H)
E?aﬁ

QUL GRET
JHIL .
gnoel o0

aetah  eetal

ae "B -

T N

oR*@ @8 "TRE-

i

S5

¥ Tisel

I

"
1]

NE

1

T

Pa @81 QR°OST GOTQSl

E1’'4s6 2

(AU

u

O -

acl’u

LA Tan

/0891

S3rH

h
34 =

KHH “HIH
431714

£2403H
Ee06R
15310 32HUITHW0D 80E

FRAach S

OR"dic

890403

B-15



NOTIHHIT322E SIxH ¥ L53HD HI9WdE5Hd LHOH4 LHR Y
muEmr_m THLN _.Eh_ OIHT .m@% L_cm BELT
S.E_m%,%_mz,ﬁmagog,_a_ﬁz.%_ﬁ of'0kl A0'd0]  B0'9f 008 90°0)  00°B2

T -

-
—

1

i?- @a @5-p0°"@

33

0]

f,‘h‘
kS

e
gy e il Bia e

B0 83 0905

03 "85

@@'eee @ RE'S ‘ pETEE 294796 = S3MTHA XHW *NIH c9XL5
81- /084 /D@L 44713 = Y1114 £eQ5E

1831 JOHBINAWDD BOC
CARRES Ayl

ap @zt

890403

B-16




1831 3JIHHITdHDD 802

Lot B Wo R T | Nttt

MOTIHHATA338 5130 A 153H] H43N355Hd LNOHd LRI T
s BB D] SDUE BUYE 5861
00°0IF D0TOSZ BOCEY 00°OZ  @DCES] 00y O6TRE]  @00Ry 000  00'@y  00°01 078
X
. e
(S
=
@
: =
=
(&)
=
8m
|5
(AR
Eo
. ez
. RN O — - Ve g lfIJLc.wJ\__\....r.)_ ! ..f.. | _....i\fl..l‘f/.(l,. . [ ]
— T T T AT ._ ety -
|
‘ =
. 8
2
=
(&)
L. O
it
: o
=
. Misy
o
' L=,
=
o
Qg'eq 3 EETAT Tt 1 A6 T11- QANTHA XHW ‘NIH cALSD bt
al- /BGs  So@t 4479 = Y3104 ChAED =

890403

B-17



NOT1HHY3NdJI8 SIxH £
d4 [HHEY

BO°DIE  0I'0SZ BO'OS  00°0:F

mu

08" 5]

THLNDES O] S005

1S3IHT HIINIEE
4]

4351
0w 000

Hd LHOHA 1H3ITHY
QHHS BEET
L

ol 009y

08" O

00°0)

88 *be

T T i dan 2 YT 1 mw..r\._rﬁ...l- A A ey A o

o Tams, Canlinan ¥

L

T
“aa- — @I -
3%9 09 "B6-BY

.,. :
NTERER

?I.L

PR aary, A

Cra? ey xw.
% e

Yl

o U A -
r \gin aad

N " I\
CrR)

t

T
@D a8 BeTO:C

1

00 25

pG'R2 2 01761 *E9°2RE

97 -

9. /054

a0h’e-

R

= QAMNTHA ¥
4471 =

HH “HIH
H3L04

1831 3 __.._E.Izc

D 3 AL W T

(ad}
LI R I

0 -d

3D

= I N
-0y O

@B act

890403

B-18

mim vy oA

s e s e v



gR olE

00 057

Y3TH4Ed T LNOY S
Y

T

20 050 ir

MOTIHHATIIIY LHHLIREdY 1S3H] manmm

OLHT

-.ﬂ
tw a&ﬁ

5H
HHH!
HY gk H
AR

lnr'n
:‘:’_"l

HME
-u

00" 0y

d LNOH4 [HATH

BEET

oy R atal  Bathe-

1

W ,

=»

\J.d!hlit\..ll.ﬂ-.{!ll e s VX

Ejaﬁ%%'m e "gT- 04 0E-

T
.~
|

-
° iy
% T wdth

@9 "G

£3°'¢8

2 GI°E

‘BBRT-

az1'0

a1 -

S5

/005

SANTHA XHH HIH
4479 = HILI4

£3418a
SE06PR
IIHHIEWDD B0¢

890403

B-19



Jugld

42404 HoWdd 1437 m.mm_zmum_ni IHOYS LRI

HATHHHE HINUE S

Q0°057  BOCDS;  00°0F  0B°EE]

000

0OF w00l 00°DE

i%ﬁl{gnl@-tik?h(gé}}g P-h..’)lrﬂi

M '

-
-

-
NP P21 - 5@ "OTL

I
X
JHO A

e

0]

{
SRR

go - p ¢O Q!

T

o8 Q3

]
Ve

@,
L

@R E37 O

‘RETIG 4064

21~ -
al- F005

Q03T

S3MTHY
4413

o
b

HH “HIH
H3114

KA
CHBER
1831 3JJHBILHDI B8&C

on @R

890403

B-20



J0H04 HNWA4 LHAIW H39W3I5S5Hd IHOHA Fxrﬂm

HITHYEE THINOY S DLHT uagﬁ HHHS BY

LIIEH) ETY
as.sﬁm ag* @cr 1] A aa,amm am.mmm g@.am% o@” a_ @ " inE ﬁ

--—-«11

bl

0]T T

..

gy @k W@l B@"bo-

P A e, W

ais TR P e e I I AV TNV N Toharms Wt . oy

2.
&

T -BR @

Y

[

"8

13

7.0

307D 98 "Q

I i 1
oE @r_’.III}: _JEHE! s

Q8031

8'%h @ 89 ¢4 ‘ BE s 431 @FaT- = SIS XHM “NIM
81- JOR5E /OeeT 4473 = HILTIA

[a}

e EL
EB06R
1631 FOMBITGHDI 80c

(Al nd 3y Vol o BN ) MR

gp anc

T

- 0B
3’1‘%

i
04

J

1,
b

L

L

890403

B-21



NOIL1HH3TI20 SIxH X 1HIS HHdd 14437
YITHUHE THINOYS OLNT S0@6 QHUL BEBI

(335W)Y ML

Q0'BIE  DOT08Z BOTRGE  @0T@LZ  @RTER]  d@T0S)  @QTRSl  oeTh@l o Q0@ pet@R o e@tel  wetRe-

L

T,
||\..|L\.| \7[&..; ff\h\\s /JL.\J

-
c -

21-BO 0T

{

T-@@°

"as
J3H

5

T

il

A JOR
H&If

i
)]

gL
s

Qu @3

QR O2l QuTecl

pa‘LEl @ 8171 ‘B3CR a4l Ld- = S3NTHA XHW *NIH T49x4711

91- Jbee Jom 4479 = 431714 coBe8
1831 ITNBINGHDY 86E

Bpanc

890403

B-22



a"0ls B0°¢

19

MOT1H43 74008 S14H
HATHHEE THINOY :HzH S00E mc: BEhT
00" 077

B0 057

@b " ag]

d@ w3l

1445 HHIY LHATY

Hme
Uy w

AHTL
L S L L L L

T

aqggbrt-mm'met-nm'mﬁz-

T
=
d

Beii

\
S
B JH%

9

0o "3

T

i

88941

(¥ ]

"1

[N

0%

1)
-

2007 0E-

91 - F05C

/0Bl

53NTHA

AHH PHIN 19344l
4474 -

@p"aRc 09°02T QOTOCT

431114 C60ARB
1831 3OHHITHWDD B0¢

890403

B-23

e r——



MOTIHYST3IH S1%H
HITHEHE THLINDOWS |

UOIE  BO'MEZ  DOCOGE  QU'QIE OB GR]

XHID
OLHT ¢

g@.ecﬁ

)

r~

o]

d
=0
[
it

LT

l

IE
%)

@

H3dd JHTENS

JHHEL BRET
41 WL o
A LA

_~.

a9 " O

000

oa "B -

o -

T

21-82 0%

T
i}-®(] @

3

SlEne

.F

SNOTIVNVIAXE NOILISINOOV VIVA 298

1
e a3 ngﬂ Hg&

T
Do "O2T OO BT

=
ws
o
o4
0

Q3
by
=
=

5 ‘Ll

a9E°4 -
a1 - 0SS

So01

GANTHA XHH “NIM
44719 =

431714

TA%aH3
Z6AGE

1831 J0NHIN4WDD B0c

AT M/ d et

1§ B U ool

890403

B-24



NOTLHY374338 ST O 43078 Wolind JNIAN]
HITHHHE TH LN an_ JIHTD SROE GHHS BEed

: (35K FHLL
Q@°BlE  @R°eEZ BRCQGE  Q0T@S  @RTEGT  M@Ral  @atesl  adeal L U s U A S Ly

-
L

%ﬁ}-@@'@SI-BE'@ﬁ.

d

t

T

-
~

7
- @0
ERE

|
1

-
B0
P HIED

391

f
{

O] VI =)

i

1

o Y3l QB Bl

i
f~
o
=t
29
8
DX ]
[ru)
2
el
l"i
(@]
o0
(=]
Cf‘.'
L’ﬁ
[-

u

S3M7H4 EHH “HIH £IXINI
a1 - mamo /a0 ddd = HILM4 EHR6R
; 1831 JONBINHWDD 60E

-, s 3 E N

0] B

890403

B-25

d



WNOTLHY3TIIOY STdH ¥ HIJTHD 34HHE LHYTA
HATHEEE THINOY A CHEM SO0E HHHG BERET

[93SH)  IHIL )
00°01F  00°9E7  DOUDGE  QUDIE DRCGE] 0DCOOL Q@RS OWERl 009y @@ Rt 0acE

=
o o-

1

"NZT-9@° O3 -0 0%

.ﬁ%%a:

m3 -
1

™
\\x_‘_
l..,:} .
<
g
<
A

i
'ﬁg 0 o
Y !
00 "0 {53 HiO I

{

88°G4 8 @R°ad ‘BSOS AR 14- SANTHA XUM “MIM T9%408
1- /RGE SR 4479 = HI1I4 £6D6R
1831 FINHITHKWDD 8Q¢

@D GRS @O0°02T BETOI1T

890403

B-26




PATRIE  B0°RYE

b~

MOTIHHIN3IOH SI¥H X 434170 3
431HHEE TWLINOH S OLNT 5006
A4S ]

@37 007077 00'US] 8909l Q@R

H
HC R

Addg 1437

161

L)

00'e;  00'@F  00CEl BRI

1

T

C1-00°921-00 0% -

"0
o

e

T
y

1

DR
KO T
B-27

]

%)

(03 B }=

QY037 OB OcC]

E1'EL

a L1°G1

X AG8°14- = SANTHA ¥HH NIH
a1- /@52 S001 4473 = 431104

19X728
£oRGE
1831 IJHHIGWDD 80cC

e L R A (a2 A

0B @R

890403



00" 0IE

00" 987

NOTIHHAT3DIH SIXY |

¥ HAINID 1INHd

Y3 THHEE THLNOY S OLNI SOOE OHL w

(32541 3

DRRGE  @QT@CZ  ORTEET @793l DRTRED  @eT0Q

F
b
!

I

o oo

H
i

L L Ly

PIRPIN e omascamtlhraaditrar T T Svocn WY -

ﬂ..l)..].....)., 4 f.f\l.f/. .\\lJ._.r

4

\\!f

=1 -D@ "B C-

T

T -0m o

-
L,

TERERK

g

AL
HOIL

s

LB
3

}
g

Tl
{:

T
=

oa "o

1

pE 0l

gw gt

8 1174 ‘E9°GE m@w 9¢-
Qe

SAMTHA {HM *NIK
801 4478 = 43114

19

(=]

£340
HAGE

1531 JINHINGKHDD BOC

DB @R

890403

B-28




HOTIBH3TIIIH STAH & 1HY 3dbd4 INOYS
43THHEE THLHUYE rth 005 GHHL BBET

[0 uzmh
QO*@IF 0827 BQ'RSE  @RT@Z  @BTAG]  wDT@Il  WOTDEL  @eteal  Q@tRs  antaR  datel  0Rthe-

T

T
if—@@'@QI-D@'BﬁE—

)

ERE

PP e
ne
'Ll_-
1dd

JB JH%

f

———]
e et
o
L —
!
[
o'

o8 "o

SNOTIVNVTIJXE NOTILISINOOV VIVA 998

82'eQ @ RIS ‘BETZR 29672161~ = S3MTHA XHW *NIH 9xd4d
a1- J@GE /) 4478 = 43LT14 £6068
1631 3ONBITGNDI BBE

@p-akc @V @31 BR°BCI

890403

B-29



FMOTLTHHEITE00
HA THHHG
0UTAlE 0N

He BETREE QRTREC

e 1

SNOILVNVIdXd ZOHHHmHDOU< Viva =°S

T TN,

%
o LTI NS it a0 e T s t,_...ﬂ..m m_ \_« o

. y

—

i

o2
Dim

N7
(3}
(1]
ge--
f~-
-
=t
-
D)
o
*
[~
—

FEETRCE - = G3NTHA EHE NTH
SOLT SR 471 = ML

]

T ’-E/ ()

1531 mdzmHJLzeu

Duchs Wi
b

Loy ¥
o - g

a

™

890403

B-30



‘-_..

00 LHY
....5

bz

(IR

=
"
=
-
1

(g%
W=
=4

DRSOV S

S e B R ATE BR L ey e b e o2 o U - P

e wrarpern e T T T e ey oy o - g3 e

R AY

&Y

-

6 @ 997l C LT TR AR5 TE- = GIHA KM HIH 95714 =
a1 - SRST DA 4471 = WIS CEREE s
1531 FJHPITL4KHED aac

=

890403

B-31



A e T T DL e gy < ae MR e e g e e

e .
aarE 5 i e B ey rngpies oy e AT L8 g gyt

RN
.Isfig

|
{ e,
‘— i

I 4 T A e rarn g Y =
RN -
=3y

o
— haal

K}

e

44 M

TH4

HHH

L

“NIH
ENRRE

sd41d
GUER
1840 FONHET4WHED 882

DXt 2]

890403

B-32



