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SECTION 1.0

PURPOSE AND TEST SUMMARY

A
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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 program conducted for the National Highway Traffic Safety
Administration (NHTSA) by the Transportation Research Center of Chio (TRC)
under Contract No. DTNH22-87-C-01024, The purpose of this test was to
determine if the subject vehicle, a 1987 Hyundai Excel 5-door hatchback,
NHTSA No. CHO504, meets the performance requirements of..“gMVSS 208,
"Qccupant Crash Protection"; FMVSS 212, "Windshield Mounting"; FMVSS 219
(partial), "Windshield Zone Intrusion"; and FMVSS 301, "Fuel System
Integrity." The test was conduwcted in accordance with the Office of
Vehicle Safety Compliance (OVSC) Laboratory Test Procedure No. TP-208-06
dated May 15, 1987.

1-2 870911
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TEST SUMMARY

The 1987 Hyundai Excel S5-door hatchback, NHISA No. CHO504, was
equipped with a 1.5 1liter, transverse engine, manual transmission and
power brakes. The test weight of the vehicle§was 2585 pounds. The test
vehicle appeared to comply with the performance requirements of FMVSS test
Nos. 208, 212, 219 (partial), and 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 forcesi*pransmitted

through the upper legs did not exceed 2,250 pounds as measured by Part 572
B dumies 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 leakage from the fuel system following the

impact or during the static rollover test.

Two Part 572 B, 50th percentile, adult male anthropomorphic test
devices (ATDs) were seated in the front outboard designated seating
positions. The dumies were positioned according to the dummy placement

procedures specified in optional Appendices B and C of the Laboratory Test
Procedure No. TP-208-06 dated May 15, 1987.

Both ATDs were instrumented with head and chest accelerometers

oriented to measure accelerati&ns in the longitudinal, lateral, and

vertical directions and with right and left femur load cells.

The vehicle was instrumented with seven accelerameters oriented to

measure longitudinal axis acceleration.

The crash event was recorded by one (1) real time panning camera and

fourteen (14) high speed motion picture cameras operating at approximately

500 frames per second.

1-3 870911



The twenty-three (23) channels of data were multiplexed and recorded
on a 14-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.

L4

The vehicle was impacted into the rigid, flat frontal barrier at the
Transportation Research Center of Ohio on September 11, 1987. The test
vehicle's impact speed was 29.5 mph. The vehicle sustained 16.7 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. 870911

DATE: 9/11/87

VEHICLE: Hyundai Excel

TEST WEIGHT (LBS): 2585

IMPACT ANGLE (DEG)*: O

IMPACT VELOCITY (MPH)*%®: PRIMARY = 29.5
MAX CRUSH (IN) STATIC: 16.7

VEHICLE REBOUND (IN): 1.3

DUMMIES: Driver

TYPE: Part 572 B

LOCATION: Front Left

RESTRAINT: 2-point passive seatbelt

NUMBER OF DATA CHANNELS: 23

PROJECT: CHO504

o

TIME: 1340 TEMP: 67 F

SECONDARY = 29.5

Passenger
Part 572 B
Front Right

2-point passive seatbelt

NUMBER OF HIGH SPEED CAMERAS: 14 and 1 real-time camera

%#With respect to tow track centerline.

*#Speed trap measurement (+ .05 mph accuracy) .

1-5
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TABLE 2

TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Hyundai Motor Co.

MAKE/MODEL: Hyundai Excel VIN: KMHLA22JXHU198033

BODY STYLE: 65-door hatchback

MODEL YEAR: 1987

NHTSA NO.: CHO504 COLOR: white
ENGINE DATA: TYPE: <transverse CYLINDERS: &4 DISPLACEMENT: 1.5 liters
X GAS, DIESEL, TURBOCHARGE
TRANSMISSION DATA: 5 SPEED, X MANUAL, AUTOMATIC, X FWD RWD
DATE VEHICLE RECEIVED: 9/2/87 ODOMETER READING: 8.6
ACCESSORIES:
POWER STEERING No AUTOMATIC TRANSMISSION No
POJER BRAKES Yes AUTOMATIC SPEED CONTROL No
POWER SEATS No TILTING STEERING WHEEL No
POAER WINDOAS No TELESCOPING STEERING WHEEL No
TINTED GLASS No AIR CONDITIONING No
RADIO No ANTI-SKID BRAKE No
CLOCK Yes REAR WINDOW DEFROSTER -- Yes -
OTHER None
DATA FROM CERTIFICATION LABEL ON LEFT DOOR FACE OR "B" POST:
VEHICLE MANUFACTURED BY: Hyundai Motor Co.
CERTIFICATION DATE: 5/87
GWR: 3185 LBS.,
GAWR: FRONT 1653 LBS., REAR 1587 LBS.
1-6 870911



TABLE 2, CONT'D.

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

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

RECOMMENDED TIRE SIZE: P155/80R13 LOAD RANGE X B, C,

P175/70R13
TIRES ON VEHICLE (MFR., LINE, SIZE): Goodyear Corsa GI P155/80R13
IS SPARE TIRE A "SPACE SAVER': No
IS SPARE TIRE STANDARD EQUIPMENT: Yes B

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 66 LBS. TOTAL 816 LBS.

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

RIGHT FRONT 667 LBS. RIGHT REAR 466 LBS.

LEFT FRONT 652 LBS. LEFT REAR ~ 419.LBS.

TOTAL FRONT WEIGHT 1319 LBS. - (59.8% OF TOTAL VEHICLE WEIGHT) - -
TOTAL REAR WEIGHT 885 LBS. ((40.2% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 2204 LBS.

CALCULATION FOR TARGET TEST WEIGHT:

RCIW = RATED CARGO AND LUGGAGE WEIGHT

UDW = UNLOADED DELIVERED WEIGHT (2204 LBS)
VCW = VEHICLE CAPACITY WEIGHT (816 LBS)
DSC = DESIGNATED SEATING CAPACITY (5)

RCLW = VCW - 150 (DCS) = (66 LBS)

TARGET TEST WEIGHT = UDW + RCLW + (2 DUMMIES X 164 LBS/DUMMY)

2204 + 66 + 328 LBS

TARGET TEST WEIGHT 2598 LBS

1-7 870911



TABLE 2, CONT'D.

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 53 LBS. CARGO:

RIGHT FRONT 679 LBS.
LEFT FRONT 737 LBS.
TOTAL FRONT WEIGHT 1416 LBS.
TOTAL REAR WEIGHT 1169 LBS.
TOTAL TEST WEIGHT 2585 LBS.

RIGHT REAR 551 LBS.
LEFT REAR * 618 LBS.
(54.8% OF TOTAL VEHICLE WEIGHT)"
(45.2% OF TOTAL VEHICLE WEIGHT)

(0.5% UNDER TARGET WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE TRUNK AREA: 0 LBS.

COMPONENTS REMOVED TO MEET TARGET WEIGHT: None

VEHICLE ATTITUDE (ALL DIMENSIONS IN INCHES):

DELIVERED ATTITUDE: LF 26.2
PRE-TEST ATTITUDE: LF 24,6
POST-TEST ATTITUDE: LF 29.8

WHEELBASE: 93.8 INCHES

MAX WIDTH: 62.2 INCHES

CG = 42.4 INCHES REARWARD OF FRONT WHEEL CENTERLINE

;RF 26.2 ;LR 24.1
:RF 24.9 ;LR 22.6
sRF 29.7 sLR 24.9
1-8 870911
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TABLE 3

TEST CONDITIONS

TEST NUMBER: 870911

DATE OF TEST: 9/11/87 TIME OF TEST: 1340
TYPE OF TEST: Frontal Barrier Impact IMPACT ANGLE: Oo
AMBIENT TEMPERATURE AT IMPACT AREA: 670 F

TEMPERATURE IN OCCUPANT COMPARTMENT: 70o F o
IMPACT VELOCITY: PRIMARY = 29.5 MPH SECONDARY = 29.5 MPH

(SPECIFIED RANGE = 28.9 TO 29.9 MPH)
DISTANCE FROM VEHICLE TO BARRIER: ENTERING TRAP = 26.0 IN.
EXITING TRAP = 2.0 IN.

VEHICLE REBOUND AND CRUSH (ALL DIMENSIONS IN INCHES)

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 157.1 ;C 160.2 ;R 156.9
POST-TEST: L 140.8 7C 13,7 ;R 140.6
TOTAL CRUSH: L 16.3 ¢ 16.5" R 16.3

FOR FRONTAL IMPACTS, DISTANCE FRCM FRONT OF TEST VEHICLE TO BARRIER AFTER™« ™.
IMPACT: L: 1.9; C: 0.0; R: 2.0 AVG.: 1.3

1~-9 870911



FIGURE 1

VEHICLE ACCELEROMETER LOCATIONS

I T ——
C 15 | )
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VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

TABLE 4

POSITIVE NEGATIVE
, DIRECTION®* DIRECTION#*
) MAX TIME MAX TIME
NO. LOCATION X%* Y# % (g) (msec) (g) (msec)
1 REAR SEAT X-MEMBER
AT LEFT SIDE PRE: 57.4 .7 12.5
POST: 57.4 8.8 .0
LONGITUDINAL 4.0 105.9 : 27.9 54,2
2 REAR SEAT X-MEMBER
AT RIGHT SIDE PRE: 57.2 -=19.0 12.7
POST: 57.3 -18.0 .1
LONGITUDINAL 3.9 131.6 27.1 53.6
3 TOP OF ENGINE i
BLOCK PRE: 135.1 0.6 30. 4
POST: 128.2 A 29.6
LONGITUDINAL 21.4 43.9 93.9 37.0
4 BOTTOM OF ENGINE
BLOCK PRE: 134.6 8.2 8.1 -
POST: 128.2 9.1 7.4
LONGITUDINAL 25.0 §7.2° 99.0 ~v7. 36,1
5 BRAKE CALIPER )
AT RIGHT SIDE PRE: 129.5 -23.5 10.2
POST: 125.1 -23.2 9.7
LONGITUDINAL 16.0 62.8 64.4 44,5
6 BRAKE CALIPER
AT LEFT SIDE PRE: 130.5 23.5 10.2
POST: 126.8 25.8 10.1
LONGITUDINAL 8.9 65.9 48.9 42.4
7 DASH PANEL PRE: 105.0 0.4 35.3
POST: 103.2 0.4 35.9
LONGITUDINAL 17.3 60.4 51.0 45.0
¥ POSITIVE NEGATIVE
#Y + Forward from rear bumper LONGITUDINAL: FORWARD REARWARD
Y + Left from vehicle centerline’ LATERAL: LEFTWARD RIGHTWARD
Z + Up from ground VERT ICAL: UPWARD DOJNNWARD
DISTANCE MEASUREMENTS IN INCHES
1-11 870911



FIGURE 2
ACCIDENT INVESTIGATION DIVISION DATA
FOR 30 MPH FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE: Hyundai Excel 5-dooxr hatchback

VEH. NHTSA NO.: CHO504 : VIN: KMHTA22JXHUL98033

MODEL YEAR: _ 1987 . BUILD DATE:  5/27/87 __; TEST DATE __ 9/11/87
VEH. SIZE CATEGORY: Compact ©; TEST WEIGHT: 2585

VEH. WHEELBASE: 03 8 jo.  FRONT OVERHANG: 33.5 in. OVERALL WIDTH: 62.2 in.

-t L
x

:

COLLISION DEFORMATION CLASSIFICATION (CDC) CODE: 12FDEW2 (€ U2 ——>e¢— L2 =

-

F (Frontal)

cé

CRUSH DEPTH . C1 = 16.3 inches [y : c2 €3 c4 s \1 §
DIMENSIONS: . Q ’_,,L‘j—.. |
C2 = 16.3 inc¢hes Yy i
€3 = __16.7 __ inches
CYy = 16.6 inches |
C5 = 16.2 inches ///
C6 = 16.3 inches
Vehicle Centerline .‘i::}h
MIDPOINT OF DAMAGE: D = (Longitudinal) |
LENGTH OF DAMAGED ciL=o
REGION: L = 57.8 inches
[}
|
M
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- FIGURE 3
PRE-TEST AND POST-TEST MEASUREMENT POLINTS

fr\\_Rear patum Reference

Length of
Engine Block

}t?Z——To Edge Of Door

*  (Even Number For
Right Side and
:0dd Number for
Left Side)

' To Trailing Edge
Lehind Door
(Right/Left Side)

To Leading Edge

In Front Of Door
(Right/Left Side)

“X19,20 (Right/Left Side)

Reference

A
To Bottom Of t Center
'A' Post (Right/ Of Rear
Bumper

X16
To Strg. Column

Left Side)
To Firewall (Right/Left Side)
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SUMMARY OF RESULTS FOR - - -

FMVSS 208,
FMVSS 212,
FMVSS 219,
FMVSS 301,

TION 2.0

" (ccupant Crash Protection"
"Windshield Mounting"

(Partial) , "Windshield Zone Intrusion"
"Fyel System Integrity"
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COMPLIANCE DATA SUMMARY

The test vehicle, a 1987 Hyundai Excel 5-door hatchback, NHTSA No.
CHO504, appeared to comply with the requirementé of FMVSS Nos. 208, 212,
219 (partial), and 301.

The driver's Head Injury Criteria (HIC) was 485. The driver's maximum

chest deceleration over three milliseconds was 43.8 g. The driver's right

and left compressive femur loads were 1930 pounds and 1975 pounds,

respectively.

The right front passenger's Head Injury Criteria (HIC) was 303. The
right front passenger's maximum chest deceleration over three milliseconds
was 48.0g. The right front passenger's right and left compressive femur

loads were 1076 pounds and. 1571 pounds, respectively.

The vehicle's restraint system met the comfort and convenience

requirements of FMVSS 208.

The windshield retention was 100 percent.

[N

There was no intrusion into the inner surface of the windshield below

the protected zone,

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

during any phase of the rollover test.

2-2 870911



TABLE 6

DUMMY INJURY CRITERIA

A

MAXIMUM ACCELERATION ('G")

HEAD CHEST

X Y Z R X Y _ YA R#

DRIVER -88.8 19.3 -59.4  98.5 -46.8 -15.0 —16.4 43.8
PASSENGER 23.0 -22.0 -B4.9  48.8 _46.8 -1T.4 4.4 148.0

MAXIMUM FORCE-FEMUR LOAD (LBS)

S S N NN WUE EE aEE e

{ B Y i

N N N -

RIGHT FEMIR LEFT FEMIJR
DRIVER 1930 1975
PASSENGER 1076 1571

HEAD INJURY CRITERIA%®

TIME ¢

TIME t

1 2
HIC (MSEC) (MSEC)
DRIVER 485 71.8 107.8 °
PASSENGER 303 71.2 107 .2

®Defined as exceeding 0.003 sec. duration

%% A3 defined in FMVSS No. 208

2-3
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DUMMY KINEMATIC SUMMARY

DRIVER DUMMY

Upon impact the driver dummy translated fér'uard on the seat impacting
bot‘.hA knees into the instrument panel. The dummy's head rotated forward
impacting the upper steering wheel rim as the dummy's chest was restrained
by the two-point passive seatbelt., The dummy's head rotated rearward into
the right side of the head rest as the dummy rebounded into the right side
of the seatback. The driver dummy came to rest seated in t'he driver's
seat, leaning slightly to the right, restrained by the two-point passive
seatbelt,

PASSENGER DUMMY

Upon impact the passenger dummy translated forward on the seat
impacting both knees into the instrument panel. The dumy's head rotated
forward as the dummy's chest was restrained by the two-point passive
seatbelt. The dummy's head rotated rearward and the dumy's lower torso
rotated to the right as the dummy rebounded intc;. the séatback. The
passenger dumy came to rést seated upright in the passenger's ‘seat

restrained by the two-point passive seatbelt.

2-4 870911
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VISIBLE DUMMY CONTACT POINTS:

Head
Chest
Abdanen
Left Knee

Right knee

DOOR OPENING:

Front

Rear

SEAT MOVEMENT:

Front

Rear

GLAZING DAMAGE:

DRIVER

Steering wheel rim

PASSENGER

None

None

None

None

None

Instrument panel

Instrument panel

Instrument panel

Instrument panel

LEFT

Tools required

RIGHT

Tools required

Difficult,
No toocls required

Difficult,
No tools required

OTHER NOTABLE IMPACT EFFECTS:

SEAT BACK FAILURE SEAT SHIFT
None None
None None
Windshield was shattered
2-5 870911



FIGURE 5
DUMMY POSITIONING DATA FOR
} ———— —mm——

30 MPH FRONTAL BARRIER IMPACT TEST

PRE-IMPACT DATA:

Hake/Model: Hyundai Excel
Body Style: S5-door hatchback Hodel Year: 1987
RETSA Ko.:__ CHO504 Color:_ .uhite

DATA FRON CERTIPICATION LABEL:

Vehicle Manufacturer: Hyundai Motor Company

Date of Manufacture: 5/87 ) VIN:  KMHLA22JXHU198033
GVHR: 3185 1b; GAWR: PFront = 1653 1bs; Rggrn 1587 1b

POST-IMPACT DATA:

Date of Test: 9/11/87 Time: 1340 Texperature 67 b 4
Required Impact Velocity-Range: 28.9 to 29.9 rph

Impact Velocity: Primary = _ 29.5 ~ mph Secondary = 29.5  mph

Beat Type: Bucket Adjuster Type: Manual
Bucket Seat Back Type: Adjustable

Technicians: B, Miller, b, Carpenter & B. Fishbaugh

DRIVER DUMMY# PASSENGER DUMMY #
HEAD 20.5]" 19,8 " HEAD
TARGET -31° _-12]®* TARGET
KNEE 20.4 “ | 220" KNEE
JOINT 95]® JOINT
APPROX~- 9.2 |" APPROX-
IMATE 135 [© IMATE
-H- .H'
POINT POINT
MIDPOINRT MIDPOINT )
A
A= 46.8 " ‘: B 4!
B = 36.2 " c K
C = NA v D ' DOOR
D = 10.6 " ~ 11.6 .
E=___10.6 " — ' GLASS
= HEIGRH?T
{
LATERAL BAR T _: L
ADJUSTABLE . Y L Je
POINTER
LEFT RIGHT
FRONT DRIVER PASSENGER pRONT
DOOR DUMNMY DUMMY DOOR
35 |7] 3 15]8]
R |

2-6 /70011



FIGURE 6
DUMMY IN-VEHICLE POSITION RECORDING SHEET

PRIVER PASSENGER

357 358
HH | 16.2 17.1
HW | 21.7 21.8
o | 22.3 25.2
cs | 6.1 NA
KDL | 6.3 5.3
KDR| 6.3 5.8
TA 25° 25°
SA 23° 23°
HA | 16.4 19.1 |

DRIVER PASSENGER

357 358
HR 6.0 6.4
HS 7.0 6.3
AD 2.9 4.5
HD 6.1 7.6
KK 7.8 7.0
AA 12.0 8.0

Knee outer bolt head to outer

bolt head spacing: ~
Driver = 14.5 = A
Passenger = 11.8

HH = Head to Windshield Header HR = Head to Side Roof
HW = Head to Windshield HS = Head to Side Window
CD = Chest to Dash AD = Arm to Door

CS = Chest to Steering Wheel HD = Hip to Door

KD = Knee to Dash KK = Knee to Knee

TA = Torso Angle AA = Ankle to Ankle

SA = Seat Back Angle HA = Head to A Pillar

Torso and seat back angles are relative to vertical.

ALL DISTANCE MEASUREMENTS IN INCHES
2-7 A 870911



Note: Record

FIGURE 7

DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. REFERENCE DIMENSIONS

\

SCA

\\——-Door Strige;

position of
tilt strg.

column in 4
REMARKS
section.

5

REMARKS: Steering column was a non-tilt column.

. MEASUREMENTS
NR - Distance from tip of dummy's nose to top -
rear surface of steering wheel rim, 19.9
NH - Distance from tip of dummy's nose to center
of steering column hub. 20.6
HS - Distance from center of steering column hub to
the forward surface of the door lock striker pin. 21.3
SCA -~ Angle of steering column relative to the °
horizontal X axis. 25
SWA - Angle of steering wheel relative to the o
horizontal X axis. 65
2-8 870911



SEAT BELT

Dummy's Centerline

FIGURE 8

X,\ b e \
Sy

pf—— > ——— 3
(00—

Belt Load Cell

Emergency Locking
Retractor Reel

POSITIONING DATA

Emergency Release

Blade and Buckle
Assembly

Belt Load Cell

Passive Shoulder
Belt

v

———— 1/8" thick
-+ Alumimun Plate

Floorpan

_/

DRIVER PASSENGER
DUMMY DUMMY
A - Top surface of alum. plate to belt upper edge (in) 11.8 12.0
B - Top surface of alum. plate to belt lower edge (in) 9.0 9.0
C - Dummy centerline to outer edge of belt at chest
flesh top (in) 8.0 8.0
D - Dummy centerline to inner edge of belt at chest
flesh top (in) 5.2 ‘ 5.0
2-9 870911




TABLE 7

FMVSS 208 COMFORT AND CONVENIENCE DATA

VEHICLE VIN NO: KMILA22JXHU198033 NHTSA NO: CHO504
MAKE: Hyundai MODEL: 5—-door hatchback
VEHICLE CERTIFICATION DATE: 5 /87 VEHICLE TYPE: 5-door hatchback

FRONT OUTBOARD SEATING POSITIONS SEAT BELT TYPE:
( check one): X Automatic belts

Type 2 lap/shoulder belts
Other

CONVENIENCE HOOKS: NA, Vehicle's restraint system does not contain
convenience hooks. B

WEBBING TENSION - RELIEVING DEVICE:

DO OUTBOARD SEATING POSITION BELTS HAVE TENSION ~ RELIEVING DEVICES?
No

MAXIMUM SLACK RECOMMENDED IN OWNERS MANUAL: NA INCHES

DOES OWNER'S MANUAL WARN THAT INTRODUCING SLACK BEYOND THE AMOUNT

SPECIFIED CAN SIGNIFICANTLY REDUCE THE EFFECTIVENESS OF THE SHOULDER

BELT? NA

IF NO, EXPLAIN:

AUTOMATIC BELTS: IS TENSION -~ RELIEVING DEVICE CANCELLED EACH TIME THE
ADJACENT DOOR IS OPENED? NA

BELT CONTACT FORCE: ..
FOR BELTS WITHOUT TENSION-RELIEVING DEVICES: BELT CONTACT FORCE:
4 POUNDS :

LATCHPLATE ACCESS: NA

RETRACTION: NA

ACCESSIBILITY: NA

LATCH MECHANISM: NA

2-10 870911



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 = continuous sec,

Duration of reminder light operation = continuous . sec.

WITH OCCUPANT IN DRIVER'S POSITION AND LAP BELT IN USE AND THE IGNITION

SWITCH PLACED IN "START/ON"™ POSITION: NA, Vehicle did not contain a lap
belt.

Duration of audible warning signal = NA sec,

(NOTE: audible warning should not operate)

Duration of reminder light operation = NA sec.,
Wording of visual warning:

Fasten Seat Belt ) T

Fasten Belt
Symbol 101-80 X

2-11 870911



TABLE 9

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 PROTECTION SYSTEM: NA,

Vehicle did not contain a crash-deployed occupant protection system.

2-12 870911



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 system.

2-13 870911



TABLE 11
SUMMARY OF FMVSS 301 DATA

PRE-IMPACT DATA

MAKE/MODEL: Hyundai Excel
BODY STYLE: 6&-door hatchback MODEL YEAR: 1987
NHTSA NO.: CHOS0Y4 ° COLOR: white

DATA FROM CERTIFICATION LABEL

VEHICLE MANUFACTURER: Hyundai Motor Co.
CERTIFICATION DATE: 5/87 VIN: KMHLA22JXHU 198033

GWR: 3185 LBS., GAWR: FRONT 1653 LBS., REAR 1587 LBS.

POST-IMPACT DATA

TYPE OF TEST: Frontal barrier impact
o

DATE OF TEST: 9/11/87 TIME: 1340 TEMP: 67 F

REQUIRED IMPACT VELOCITY RANGE: 28.9 MPH TO 29.9 MPH

IMPACT VELOCITY: PRIMARY = 29.5 MPH SECONDARY = 29.5 MPH

TEST WEIGHT = 2585 LBS., STATIC CRUSH MAX. = 16.7 IN., REBOUND = 1.3 IN.' ™"
FUEL SYSTEM DATA

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

"USEABLE" CAPACITY*: 10.6 GALLONS (FURNISHED BY CTM)

TEST VOLUME: 9.9 GALLONS (92-94% OF USEABLE)

FUEL SYSTEM CAPACITY (DATA FROM OWNERS MANUAL): 10.6 GALLONS

DETAILS OF FUEL SYSTEM: Fuel tank is located behind rear axle. Fuel filler

neck is located on left side and enters left rear corner of tank. Fuel lines

enter front of tank and run along left side of vehicle,

ELECTRIC FUEL PUMP: No FUEL INJECTION: No

DOES ELECTRIC FUEL PUMP OPERATE WITH IGNITION SWITCH "ON" AND THE ENGINE NOT

OPERATING? NA

¥WITH ENTIRE FUEL SYSTEM FILLED THROUGH CARBURETOR BOWLS.

2-14 870911



FIGURE 9

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

.

Details of windshield mounting such as retention method, trim type, ete.:

FMVSS 212 REQUIREMENTS:

FMVSS 212 TEST DATA:

The Post-Test periphery retention amount must be
at least 75% of the Pre-Test periphery measurement
for vehicles NOT equipped with automatic
restraints, and 50% for each side of windshield
for vehicles equipped with automatic restraint
systems for front occupants.

WINDSHIELD PERIPHERY

PRE-TEST (in.) POST-TEST (in.) PERCENT RETENTION

RIGHT SIDE 71.8 71.8 100%
LEFT SIDE 71.8 71.8 1007
TOTAL 143.6 143.6- - 1007%

AREA OF RETENTION FAILURE: ' :

o

Io

> -
T.

Width of Moulding
Indicated

!

Lo

(o]

TEST VEHICLE TEMPERATURE = 70  F

FAILURE DETAILS: None

2-15 870911
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FIGURE 10

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 5.5" 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 a line on the inner
surface of the windshield below and 1/2" distant from the locus line.«The
LOWER EDGE OF THE PROTECTED ZONE is the longitudinal projection onto the outer

‘surface of the windshield of this line.

FMVSS 219 TEST DATA:

[ A >
A
Y
E B
D X l
‘ r—- A
Y —_—
:— Lower Edge of Protected Zone
(marked by tape on windshield)
Y %
L N\ Zero Point (0.0)
I C >
FRONT VIEW
A= 39.1 C = 55.0 E = 19.2
B= 17.0 D = 26.3 F = 18.9
DETAILS OF WINDSHIELD GLASS PENETRATION GREATER THAN 1/4™: COORDINATES
(Show location of penetration on above sketch) X Y
N
one .
2.
3.
q.
2-16 870911



TABLE 12

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

TEST VEHICLE NHTSA NO.: CHOS04 TEST DATE: 9/11/87
VEH. MFR./MAKE/MODEL: Hyundai Motor Company/Hyundai/Excel

Test vehicle fuel tank filled to 92 to 9u4% 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.

e ® & & a4 ® 5 e ® & @ & e e & e ® & & & e a2 & » e e a e o " s+ s o o 0+ s s =

TEST VEHICLE IMPACT TYPE:

X Frontal (30 mph)
Oblique (30 mph) with © parrier face

first contacting (driver/pass.) side.
Rear Moving Barrier (3q_mph)
Lateral Moving Barrier (20 mph)

FUEL SPILLAGE MEASUREMENT:

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  1o0z./1 min,

SOLVENT SPILLAGE DETAILS: No spillage during post-impact time intervals.

2-17 870911
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FICURE 11

FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE 00

NOTE: If side fill
rotate to filler,
cap is down.

Fuel Filler
Cap Location

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION:

(Spec. Range = 1 to 3 min.)

Time req. for machine to rotate 9Q° = 2 minutes, 00 seconds
MVSS 301 Position Hold Time . = 5 minutes, 00 secgnd.s
TOTAL = = = = = = - = 7 minutes, 00 seconds
Next Whole Minute Interval - -~ - - = 7 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.
0 to 90° (filler cap down) - - - - - 0 oz. 0 oz. | 0 oz.
SOLVENT SPILLAGE LOCATION(S)
2-18 870911




FIGURE 11, CONT'D

FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE O

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION:

(Spec. Range = 1 to 3 min.)

Time req. for machine to rotate 90° = 2 minutes, 00 seconds
FMVSS 301 Position Hold Time - = 5 minutes, 00 seconds
TOTAL = « = = = = = = 7 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, 1 oz, 1 oz.
90° ro 180° 0 cz. 0 oz. | 0 oz.
SOLVENT SPILLAGE LOCATION(S)
2-19 870911




FIGURE 11, CONT'D

FMVSS NO, 301 STATIC ROLLOVER DATA SHEET

TEST PHASE

180° 270

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

-

Time req. for machine to rotate 90° = 2 minutes, 00 ) seconds
FMVSS 301 Position Hold Time = 5 minutes, 00. seco;a;
TOTAL - = = = = = = =, 7 minutes, 00 seconds
Next Whole Minute Interval - - - - = .21 ninutes
FMVSS 301 REQUIREMENTS
First 5 Minutes 6th 7th

FROM ONSET OF ROTATION | Minute | Minute

Maximum Allowable Solvent Spillage - - 5 oz. 1 oz. 1 oz.
180° to 270°
0 oz. 0 oz. 0 oz.
SOLVENT SPILLAGE LOCATION(S)
2-20 870911



FIGURE 11, CONT'D

FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE 2700 360

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

Time req. for machine to rotate 90° = 2 minutes, 00 seconds
FMVSS 301 Position Hold Time . = 5 minutes:. 00 “ seconds
TOTAL - = = = = = - = 7 minutes, 00 secon&;
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° 0 oz. 0 oz. | 0 oz.
SOLVENT SPILLAGE LOCATION(S)
2-21 870911



SECTION 3.0

CAMERA INFORMATION
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APPENDIX A
PHOTOGRAPHS

1. PRE-TEST FRONT VIEW
2. POST-TEST FRONT VIEW
3. PRE-TEST LEFT SIDE VIEW
¥, POST-TEST LEFT SIDE VIEW
5. PRE-TEST RIGHT SIDE VIEW
6. POST-TEST RIGHT SIDE VIEW
7. PRE-TEST RIGHT FRONT THREE-QUARTER VIEW
8. POST-TEST RIGHT FRONT THREE-QUARTER VIEW
9. PRE-TEST LEFT REAR THREE-QUARTER VIEW
10. POST-TEST LEFT REAR THREE-QUARTER VIEW
11. PRE-TEST REAR VIEW .
12. POST-TEST REAR VIEW
13. PRE-TEST WINDSHIELD VIEW
14, POST-TEST WINDSHIELD VIEW
15. PRE-TEST ENGINE COMPARTMENT VIEW
16. POST-TEST ENGINE COMPARTMENT VIEW
17. PRE-TEST FUEL FILLER CAP VIEW
18. POST-TEST FUEL FILLER CAP VIEW
19. PRE-TEST FRONT UNDERBODY VIEW'
20. POST-TEST FRONT UNDERBODY VIEW
21, PRE-TEST REAR UNDERBODY VIEW
22. POST-TEST REAR UNDERBODY VIEW
23. PRE-TEST FUEL LINES VIEW
24, PRE-TEST DRIVER DUMMY POSITION VIEW
25. POST-TEST DRIVER DUMMY POSITION VIEW
26. PRE-TEST PASSENGER DUMMY POSITION VIEW
27. POST-TEST PASSENGER DUMMY POSITION VIEW
28. PRE-TEST DRIVER DUMMY & VEHICLE INTERIOR VIEW
29. POST-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 1
30. POST-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 2
31. PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW
32. POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR-VIEW 1

A-1 ' 870911
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33.
34.
35.
36.
37.
38.
39.
uo.
41.
42,

PHOTOGRAPHS CONTINUED

POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 2

POST-TEST DRIVER DUMMY HEAD/KNEE CONTACT
POST-TEST DRIVER DUMMY HEAD/KNEE CONTACT
POST~-TEST DRIVER DUMMY HEAD/KNEE CONTACT
POST-TEST DRIVER DUMMY HEAD/KNEE CONTACT

VIEW 1
VIEW 2
VIEW 3
VIEW 4

POST-TEST PASSENGER HEAD/KNEE CONTACT - VIEW 1
POST-TEST PASSENGER HEAD/KNEE CONTACT - VIEW 2

PRE-TEST VEHICLE CERTIFICATION LABEL VIEW
PRE-TEST VEHICLE TIRE LOAD LABEL VIEW

POST-TEST VEHICLE ON STATIC ROLLOVER MACHINE VIEW

870911



PRE-TEST FRONT VIEW

Figure 2. POST-TEST FRONT VIEW
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Figure 3. PRE-TEST LEFT SIDE VIEW
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Figure 4. POST-TEST LEFT SIDE VIEW
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Figure 5. PRE-TEST RIGHT SIDE VIEW
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Figure 6. POST-TEST RIGHT SIDE VIEW
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Figure 9, PRE-TEST LEFT REAR THREE-QUARTER VIEW
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Figure 10. POST-TEST LEFT REAR THREE-QUARTER VIEW
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Figure 11, PRE-TEST REAR VIEW
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Figure 12. POST-TEST REAR VIEW
A-T B70811




70911

ELD VIEW
LD VIEW

I

-TEST WINDSHIE

PRE-TEST WINDSH

POST

Figure 13.
Figure 14.




.-7-_"-_I _L. H N -;....- | Irl :

Figure 15. PRE-TEST ENGINE COMPARTMENT VIEW

Figure 16. POST-TEST ENGINE COMPARTMENT VIEW
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Figure 17.

PRE-TEST FUEL FILLER CAP VIEW

Figure 18.

POST-TEST FUEL FILLER CAP VIEW
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Figure 19. PRE-TEST FRONT UNDERBCDY VIEW
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Figure 20. POST-TEST FRONT UNDERBODY VIEW
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Figure 21. PRE-TEST REAR UNDERBODY VIEW
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Figure 22, POST-TEST REAR UNDERBODY VIEW
A-12 BT0911




;_---l"'-_-_EIE“_ﬂ_II%I‘

L4
A

Figure 24. PRE-TEST DRIVER DUMMY POSITION VIEW
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Figure 25.

POST-TEST DRIVER DUMMY POSITION VIEW

Figure 26,

PRE-TEST PASSENGER DUMMY POSITION VIEW
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Figure 28.

Figure 27.

POST-TEST PASSENGER DUMMY POSITION VIEW

PRE-TEST DRIVER DUMMY & VEHICLE INTERIOR VIEW
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Figure 29.

Figure 30.

POST-TEST DRIVER DUMMY & VEHICLE INTERIOQR - VIEW 1

POST-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 2
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Figure 31. PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW

Figure 32. POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 1
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Figure 33. POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 2

Figure 34. POST-TEST DRIVER DUMMY HEAD/KNEE CONTACT - VIEW 1
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Figure 36. POST-TEST DRIVER DUMMY HEAD/KNEE CONTACT - VIEW 3
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~TEST DRIVER DUMMY HEAD/KNEE CONTACT - VIEW 4
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" Figure 3T.

POST-TEST PASSENGER DUMMY HEAD/KNEE CONTACT - VIEW 1

Figure 38.
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Figure 39. POST-TEST PASSENGER DUMMY HEAD/KNEE CONTACT - VIEW 2
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Figure 40. PRE-TEST VEHICLE CERTIFICATION LABEL VIEW
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[0AD TYPE
P155/80 R13 STANDARD LOAD a0 PS1 (207 Wpa)
PI175/70 R13 STANDARD LOAD 30 PS1 (207 wpa)

PART NO. 0527~ - 21020

Figure 47. PRE-TEST VEHICLE TIRE LOAD LABEL VIEW

Figure 42, POST-TEST VEHICLE ON STATIC ROLLOVER MACHINE VIEW
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APPENDIX B

DATA PLOTS

DUMMY AND VEHICLE AXES: X: FRONT/REAR
Y: LEFT/RIGHT
Z: UP/DOMN

B-1 870911



NOTLHH3T3334 SIXH X 0OB3IH H3IATHO
HITHYHE TYLNOHL OIND 733X IHONNAH

e . . . . ) [JdEH)  JHIL . - . \
B0°0IE QB'08Z BO'BGC 00’0 O0DTUGT 8Q@°'@S] 00 amm ee°00! 60’0/ 00°@R 8001 00°BC-
: S
8
S
- n
Yo L
a
. o
o
<
=

P P R

J

5 pp

(] I ]

1

1

= GINTYA XPW *NIH
idW = 431114

@d'6ee @ 06°8I1 ‘G288 468788

Bh- /%icS /BGIT

T9X03H

haciB
HEH9QUd 1§34 3JINUITGHOD

v vMAA I~ & A

0D "Q0C 00 "OST GBT0QT

870911




NOILHH3T33JH SIX" A OH3H H3IATHO
H3THYHG HINOYS OINT T33Xd THONNAH

£23SHY  FWIL

’

00°91F 00°03Z @0°BSZ 00'0%C @A°DE] 00081 00°0L) 00'08] 00°0. 0B°Gr 0B'el 0@D°OC

00" 0ST -BO "00C-

1

R

1

|

P J%%

R
J

09" 0G ﬁg

i

!

88°/6 @ BE'6I ‘ge°s81r  816°9- = SIMNTHA XUH ‘HIH
0%- /R12G /0G9T 44 = H3ILIIS

@D 30Cc 00°QST 0G00I

870911



ATdd
BONNAH
dNIL

90°0a; 00'9, DO'OR  00°0) 0002

NOTL1HY3T3334 SIXH Z OH3H H3
H3144Y8 TULINOHS DLNI Juuxm I

LJ3SN
> 00°dIf 00'09 00°0LZ 00°0ZZ D006  00°09) 00 GE]

870911

T

T

1
N
1=
e
e
=

[l
[y
a
e
8
©

]
[y

o
5)

s

e

@

2

)

)

K

: o

e

o

peeec ¢ 8674 "€9°1b RS T = SINTUA XWR ‘NIN 19Z03H z
k- /h1CS /0691 4d7H = 43ILTTS G248 =



NOI1BH3T3J38 LNHLNS3d OB3H HIATHO
HITHYHE TULNOHd OINI 133Xd IHONAAH

(33cu)  FUlL

00°01F 007087 DO'OSZ 00°0¢7 @B'dS] 90'09) OUOEl 09°00] 00’0, 0v'gh  80°0] 00°D

-
3
.

I

00"0 00°0L-

¥

s 00°002 DO PST 9y ARL-0;pS

1

Gg'88 @ 16786 ‘ BETRI 281°0 = S3IMW4 XBH “NIH
Oh- /%ic6 /0GST  4dW = HILTIA

T94A3H

hGCLB
HBY9add 1§31 JONBITLHOD

e wam A 2 EANE]

0D "GSE 00°BOE OO0

870911

B-5



NOTIHHIT3I3W SIXH X 1S3HI 43IATHO
HITHYHg THINOYd OINT 143X 1HAONNAH

(3dSHY  3JUIL

B2°BIE 08°@8C 0GB°BSC 00'0 @a‘e6l ©O'eST ©GO'GEl 06°08] 00°D pe'ey G060l ODTOC
I | - ! (

v

i

t

B"EPDE){F- GR°"B3- 0A°0B-

Bﬁ}

? .

B-6

)

- a
®e - 0cC [g

i

B0 0%

00 @3

T T

8 €711

‘40°h8

8BL"9h- z

91- /854 /90E

SINTHA XUH “NIMW 19X183

dd18 = H3aL11d wGci8
NUU90Hd 1531 3ONUINGROD

- - - nete

BO "@8

870911



MOT1BY3T3338 SIXY A LS3HI H3ATHO

H3I1dHU8 THINOHS OLNI .m%nvmm mﬁ.mz:»:
> 00°0If 00'097 00057 ©0°92Z DO'06] ©0'@9) OUCGE] d0°01  00°04  DO'Op  00°0) 00°02-
- 3
=
o]
] - o
©
o
e
. ‘ l%w
; . g
- 5
N
: wwm
. =2
R Y VU PV —— Al pren, o A =
R T RIS TS St oy N e
. . . . . . . . =)
L
2
&
9
L o=
it
9
o
. . @
8
(o
S
o
BIEC @ BCTH "BETEL 8GE "1 - = SANTYA XUH “HIM 194153 o
81- /BGL /00€ dd19 = 431114 fiGéLis =

-—--—a .=

870911

B-7



NOT1HY3T1333Y SIXH Z 153HJ H3IATHO

H3144H8 TULNOHA OLIND 133Xd IHONNAH

[JISHY  JHIL . .
00°0I£ 00°08¢ BO'@SC 0QO'0cg @b°d6T 00°0Sf QO'0El  BRTGO] @00, GO°QR 0001 88°B2-
g
=
1=
X lmw
: S
[~}
(=)
. W
) ) N M
=2
E‘ﬂd‘n} .I\wlttltt_(\ - A yr—a o e s .10
. =
. LY
2
‘ [~
(=
. H=
it
* (=]
(=
. . Moy
2
=
[~
&
ET'BIC 8 ER'F i TArAL acR"g9l- = S3NTHA XBH “HIW 19215) o
91- /0G4 /BOC dd19 = Y3114 PG4 =
HUH9OHd 1§31 uozc:mmmu

870911

B-8



NOT18H313338 LNBLINS3H 1S3IHI HIAIHO
HITHHEG TTHINOYS OINTI 733X3 THUNMAH

(JISHY  JHTL

@O'QIE @0°@8Z 0GB'BSE 0B'GSC @BETGBT  @0°eS1  0OTOGEl  B00Q] 00°0L 00°@F @O°OT BB°OC

-

800 BG°GT-

1

AER =Rk

1

08°G. 00" Q9 og sk | 0o

i

0@ "B6

88°'€8 9 ER’OG ‘@d°pc- 9b0°0 = SINTHA XHH “NIM
91- /064 /e0€ dd14 = 31714

134183
RGZ48

opGOT

870911

B-9



€

33404 HNW34 1437 HIATHO
H1I4948E THLNOH4 OLNI Muumm

336
00°RIf 00°09z 0705z 0002z OGR!  00°0%] 00" GE]

r—

I

b V]

1
0

N
000/

BONNAH

00°9.  DO'OF

00°0) 00707

-

i

i

i

@@"p 0D°0Q-00°Q81-BB°"@GKC-DO"QZE-~

1

@0 " 00

1

pe0cc & B1°C6 "068TL8 9 16 %467~ = SINTHA XBK ‘NI
S1- /0062 /080T dd179 = 4311714

Hbd40dd 15631

T4HdT
iGels
3ONHT1dNDI

@b "@ce Q@O0 ORS Q@ O9T

30404

ca71a

RTX)

C

870911

B-10



33404 HNW34 LH9TH H3IATHA
HITHYHE TYLNOY4 OLINT 133X3 IBONNAH

[JISHY  JUHIL

00'01F 00708z D0'0GZ 00°0¢Z 0B°G6 00°09] OG'GE! 80708 0004 06°@y  00°0] 00D

g

T

1

go°p eo '@[88-_%0 'mj%rubgm'mﬁa- DO "@ZE -

{

€11 @ L9741 * 5499 a@E BEBT- = SANTYA XBM ‘NIH
37- /00SC /0001 44178 = HILIA

[EVEL
heZiB
WoH9OHd 1§31 JONBI TdM0D

- - e mecs

. . -84 - @8
@D "GCE Q0 BRC (MlE EJ@II}:JEIB

870911

B-11



NOT1Hd371333d SIXH X OH3IH "43IIMISSHd
H3[H48g THINOH4 OINT 139X3 IHUNNAH

l
LIIEHT T

[a 2}

0°08] 00°0L 00°Q¢ 0081 D02

00°01¢ 09°88Z 00°BGZ @0'@3Z ©A°O5] 00°69] 06 OL)

i

qﬂf-mm'mgtﬂnm'mmz-

3

T

iEpe

e
S5
. . . . . . P, =2
?#Jisﬂﬂ¥it¢ \11iit$1mmBkL&titEzil&13tilzlthELI151il£212121% }zxtiz&flisf:stlftﬁ-. Wrpr iy
it WY : . . i : Wmm
o
a
=
1=
"o
=
)
e
. o
e
=
=
- o
8€°08C @ H9°8I1 ‘ §E°BL CRA A = SIMTHA XHH °*NIM ¢IX03H -
B%- /R1ZG AAG91 4470 = HIALTIA hGcis =

HBH90Hd 1531 3JINYITTHNOD

870911

B-12



NOTLBH3T3338 SIXY A OH3H HIINISSHJ

HITYHHE THLINOHd OLINI .Emmmm quch_ZEI
E se.ﬁm as.aﬁm es.amw as.em_m aa.a% aa.spﬁ aa.@m_d es.;ﬁ as,{. aa.a_a as.a__ aa.am-_
5 ~
, s o
& =
N [~] [eo]
:
]
o
®
. Nm
Byt
£
22 o
_ P o
go
. =i
[ o]
5
. [
K
o
(o]
. " Ta
s
(-~
e
o
Ge'6le 8 3L°6 ' 9G35 alp ée- = SANTHA XU °‘NIH 29A03H &
o%- /%12G /0591 447 = Y3114 hGeis m.

HHH90Ud 1S3L IJNBITDHDI



NOI1HH3T13338 SIXHE 7 aU3H HI3IW3ISSHd
HITHYHE TULNDHS OLNI ._uuxu THONNAH \

J3CH)

JHLL
QU'BIE @387 DO'BGC 00'dCZ @BTGGT 00°08) ss am_ﬁ 00Ol 00°0. Go'QR  00°01 BQ°BC

-

i

1

T

@%}-0@'@91-30'0@2-
J

3

1

iy

o

IEEE}}}.‘F - s VN At I b gt g -+ LD
=

_a)

@

[~

&

\ o

. S

(=]

(=)

"o

2

(-~

L=

N

S

GE'8ET 8 8R°G ‘BEDS 498 " hh- = SINTHA XBH ‘NIKW ¢9Z03HK -
‘ Oh- /BICS /DGS9 4dWM = HILTIA hacib =

HUH9GHd 1531 3ONBITdWOD

870911

B-14




NOIL1HH3IT333W 1HBLINS3Y OH3H d33INI55Hd
HITHYUG THINOYS OINT T39X3 THONNAH

(13EKHY  3HIL

00°0. 00'@y G0'd] 0D'OC

{

DOQOTDIE 00°E8Z @B°BGZ @0'0SC  @ATOBT 007eS1 0BTGEl  ©0O°ONI

-
i

|
"0 0@ 0G6-

ST 80°001 08 0

o
¢l

54784

8 8.°8h

* §€°BE

8cl"d = SINTHA KUK *NIKW

B%- /%126 /0691

4479 = H3LNI4

c94Ml3H
hGeis
NHHS0Hd 1231 JJNBITANOD

TYANIM d nile

@p°"dcE 0B °0BE @O OGC 0BT BOC Dﬁt

870911

B-15



NOILHH3T333H SIXH X 1SdHJ HYIINISSHJ
H314HUE THLINOHd OLNI duxm THOMNAH

z JNIl

= a@.f_m aa.sww ss.aﬂm 00° em_m e’ am_ﬁ 00" amm a ﬁ g.ae_ﬁ sa.{ ea.a_a sa.e__ 00 0c- .
m .M
@
. G
X l,..w
: e
&
=
. : | lww
. g
D
=
\\x\fk;rx{}){grth\)\/\,} =2
stV &
q)\/\.r\f)t\r)\/\.\(\\{n NS T ; ‘A
N
e
©
=
|
o
e
e
. o
&
' e
[~
o
@G°9EZ @ 96°AT 'ETT0L apB oh- = S3NTHA XHN “HIN ¢iX185J o
g1- /@6¢ /BOE dd18 = 431714 fcels &

WBHA0Hd 1831 3ONBITJWDI

870911

B-16



NOIL1HHITIJIH SIXH A 1S3IH] HIINISSHA
d31H4HE THLINOHd OINI ._m_uumm_ THONNAH

WIL
00" 0/

00" ¢

00°0]

80 B2

[33CH) 3
. 00'OIf 007087 D@'DG7 00°0ZZ 0D°U6] 00°@9f OGGET 9000

-

L.

.-

0a"eB-

1

00" 09 -

i

N

b 89 OFia IR

B-17

3

i

i

000k 00°0C

-
R0 "09

88 '€ee ‘B8'69 aLE"LT- z

81- /88 /00¢

GINTHA XBH ‘NIH

e 204
. dd78 = H3lOId

¢IALSD
RG24

b3 08

870911




NOT1BH313338 SIXH Z 1S3HJI HI3NISSHd
H3THYHG THINOYS 0INT 133X3 IHONNAH

£23SHY  IWIL

“ra

00°@1F ©0'@3Z ©0'DCZ ©9'@22 0Q°0K] 00°09] QG'OE] 00'G8] ©08'®. ©e"@r  00°8] 0002

v
i

1
5 - @03°09- 0Q°0B-

T

NTERE

e
| . . . s 5
§y )I’)‘.\Brllllaﬂvl.h.fl\.\(dl/t\'\( :<Lr<\- — — -nj
=

-

s

: =

(o]

=

&

(=]

(=

. ey

&

S

&

s

£9°%8 8 8E°RI ‘ge°cal 8EE"S- = SANTUA XUH “NIH 29Z183 o
91- /06 /00€ dd19 = H3lL1ld kGCL8 =

NB490Hd 1531 3INHITANOD

- o oo

870911

B-18



NOILHH3IT3I38 LINBLINS3IY 1S3HI HIINISSHd
H314HUE THLINOHL OLNT 139X3 IHONNAH

) C33CNY 3JNIL
£ 007015 00'0% 0057 00°0ZZ DO'OBT 00'091 0¢TGEY 00°0Q;  00°04 B0’y  00°0) 00°02-
: a
=
()
®
..J\..\/!Ll.f}.\.\-\l\l\:ll:.)\. M
lcw
mr
&
m
e
=l
=
S
(G
=&
=
D
e
[~
. &
RN
>
)
. &
. . . . w
e
' &
[~
&
€176 & 10°1G 'pacec- 892°0 = SINTHA XUK ‘HIM 234183 @
91- /0GL /00¢ dd19 = 431114 faeis e

HBH30dd 153L 3ONBINJWDI

s A s

870911

B-19



33404 HNW34 1437 HIINISSHA
HITHYHE TULINOHd OINI 133X IHONANAH

[336H)  FJHI[L

@ge°"p 00 '0@8-_%@ ' !ZJASJL—CEI@'I}JT?Z- b@ "OZE-

0e'0I¢ 00°08Z DO'OGZ ©0°9Zz 0D'@6] 00°@9f @G'GE] 00°G0]  00'0.  @e'@p . b0'@] 007D
05921 8 £6°62 ‘B8'EG  aRQDLGI- = SINTWA XUW ‘NIW 2441
91- /00GZ /0001  dd78 = HILTIA RGZLB

HUH90Hd 1§31 FONWITGHOD

> o em a

Al

m - . - 0 -mg
BAcE @8 @R BIDC Ggpltleﬂ

870911

B-20



33404 "NW34 LH3IH H3IINISSHJ
HITHYHG TTHINOYS OLINT 143dX3 THONNAH

L3JSHY  JHIL

00T, 0078y 00701 0D°02

00" QIE 007082 ©B@°DGC 00'0ZC Q4061 00°0S] sa.@mﬁ 8o 001

4

Ga“p oo 'IDEBQ-_%G'%%IH-O%[D'GTEZ- B0 "OCE-

{

* G2°h9 8L1°94BT- = SINTHA XUH “NIW

91- /0062 /0001

dd18 = H3ILTId

ZdNdd
7Gci8
NUHS0Hd L1831 3JINUITTHNOD

. . . - 09
@b "@Gce @8 °"BnmC mmt G%DIIXJEIB

870911

B-21




[

00°01¢

00057

NOTLBH3Td338 SIXH X LU3IS HH3IH 1437
d3T494U8 THLNOHd OLINI ._Hm_uxu Emz:»:

JICH)  3NI
00°0GZ 00°0cZ BO'O6] 00°GY1 @0°4El 00 °0G!

00 "0/

00" 02

PB'0F 000

-
H

H

T-00"@5T1 -D0O "0BE-

1

@9 ° 05

{

I

88°GBT

= SANTHA XYW “NIH
dd19 = 431114

¢ T0°%h ' GQRE 8LB"Li2-

81- /082 /001

19X411

hGei8
HUH90Hd 1531 3IINHINGWDI

0D °"dBc GO °"OST VO 00T

870911

B-22



NOT1Hd373338 SIXH X 1H3S HH3d LHIIY
314488 TYLNOH4 OINI 4wwwm mkmzzyz
00°0IF 00'PYZ DDz @0°GZZ ©0B'U5] 00°09) 0GOET 08°G0] 00e; Ge'dp  e0'ey 002
C9'1ET @ B8'E ‘E9'EG  aRI*LZ- = SIMTBA XBW ‘NIN 1944
91- /062 /001  d4d7 = HILTIA RGZLR

HEHSQY4 1§31 30MBITdNOD

,%I—@@'@QI—B@'@@Z-
J

"
3

I e

{9y ° W

(1 I 019

ap"eOc 06 OST BB 00T

870911

B-23



NOTL1HH3T333d SIXH X A3078 H3ddN INTINI
HI[HHHG THINOYd OINI 1d3X3 IHONAAH

(235K  3JHIL
: Q0°0If 00'@3Z ©O'DGZ 00'07Z 0Q°G5) 00°09] 0GOS 0006l 00°0. @0°Qy  00°91 002
- m
e
e
N =
&)
©
(=)
-
=D
Mm
| S
E
=2
=
(N
]
-
()
E
)
&
. "o
o]
=
8
{8
(&)
g8 "ch 2 B6E'TE ‘ge°LE 8.8°CB- = SINTHA XHH *HIM T9XIN] <
91- /08¢ /801 dd718 = H3LTI4 AR =

870911

B-24



NOTLHY3T37338 SIXH X WOLL08 3NIGN]

H3149HYg 1H1INOH4 DINI M_wm_u&um_ Mrch;_?:._
¢ 00°0Tf ©0°05Z ©0°0LZ @0°0ZZ DO 00'03] O0UTGEl 800w  ©ve'es  bO'OR  ©0'0) 00°02-
.. ®
S
=)
| . @
:
2
©
%
L
o
P
©
k
(<
(=
K
2
[~
e
&
GZ'ih 8 CO'GT 'E1°9  8GB'9A- = SINTWA XBM “NIN 2axama
91- /86 /081  dd18 = Y3LTMS 16z B

870911

B-25




NOT1BH3T33I8 SIXH X 4341HI 34648 1HIIY
d31H448 TYINOHd OINI .mmmw_u mzcﬂm_z:é
L 0OTOIE 00042 BO'DGZ 00°@ZZ  @B'U6] 80°09) OC'RET 00'0G1  00'B.  Be@y  00°0T 00°D2-

L

CiERe

1

T
@e " vs

1

1

GL'cs & 00°91 * BGRE aGh ns-

91- /086C /001

= §3NTEA XHH

4419 = Hil1I4

‘NIK T9X438

kLciB

if-mm'mgt-nn'mmz-

i

ioh

J

g

@D @ec 00°"BST 0Q°@OT

870911




NOT1HY313334 SIXH X H3dI1H] 3MHHE 1437
HATHYHE HINOY4 DLINT 133X THONAAH

C3dSHI  JHIL

: DO'IE @¥°082 OGQRGZ 0BG @ATQEI @09l @OTGE] 0070 00 8. A o ol 0D'0C-
e
e
: =
-n
=
=)
, =D
=0
=)
ﬁ
| %
PN — P ssandiiin. Uy 4. U A =
— —= RV cm
. <)
L\
=
e
&
=
"
e
8
©
o
. e
(-
(=
I
=
g8 "G9 8 £6°8 ‘ 9E°Ch 9EE"Bh- = SINTHA XUH *NIH 19X124 &
91- /84c /o0l 4479 = 43114 1 TAAL =
NHH9OHd 1531 NOJ

TPYASR I 2

EMLI-QE

ne1t

870911

B-27



NOILHH313I3H SIXH X YIINIT T3NHd HSHO
H314HE8 THLINOY4 OLINI @M%Xu [HONNAH

NI 3NIL
E_00°elf 00'097 00°0LZ @0°0ZZ DO'OGl  00°031 0UTUE] 86°0ql  00'e. DO'Gp  ©00°0) 00702
s
e
5]
i <
a
8
(O]
¢
5
m
S
s S CboB
. . : . . . . wm
A AN E
S - fhmuldﬂuwslrl.\\x \ =
Y /\ Y, S5
U
e
&
L=
— e
1)
o
(O]
~a
&
[~]
]
o
8¢ @9 8 82741 ' pa°ch 865°0G- = SANTHA XHH *NIH : 19%34d0 <
g1- /0G¢ /001 dd19 = Y31114 hGZie &

HBY90dd 1531 3IINBIT4HDI

870911

B-28



