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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 program conducted for the National Highway Traffic Safety
Rdministration (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 1990 Lexus ES250 4-door sedan, NHTSA No.
CL5104, meets the performance requirements of FMVSS 208, '"Occupant Crash
Protection"; FMVSS 212, "Windshield Mounting"; FMVSS 219 (partial),
"Windshield Zone 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 1990 Lexus ES250 4-door sedan, NHTSA No. CL5104, was equipped with
a‘2.5 liter, transverse engine, automatic transmission, and power brakes.
The test weight of the vehicle was 3725 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 forces transmitted through the upper legs did not exceed
2,250 pounds as measured by Part 572 B dummies 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 (2) Part 572 B, adult male anthropomorphic test devices (ATDs)
were seated in the front outboard designated seating positions. The dummies
were positioned according to the dummy placement procedure specified in

Appendices B and € 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 seven (7) accelerometers 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
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500 frames per second. The pre-test and post-test events were recorded with

one (1) real-time camera.

The twenty-three (23) channels 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 wvehicle was impacted into the rigid, flat frontal barrier at the
Transportation Research Center of Ohio on April S, 1990. The test vehicle's
impact speed was 29.6 mph. The vehicle sustained 17.1 inches of static

crush.

The FMVSS 1208, 212, 219 (partial), and 301 compliance data are
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.: CLS104 PROJECT: 208 Compliance

DATE: 04/05/90 TIME: 1312 TEMP:
VEHICLE: 1990 Lexus ES250 4-door sedan

TEST WEIGHT (LBS): 3725

IMPACT ANGLE (DEG)*: O

IMPACT VELOCITY (MPH)*#. PRIMARY = 29.6 SECONDARY = 29.6
MAXIMUM STATIC CRUSH (IN): 17.1

VEHICLE REBOUND (IN): 24.6

DUMMIES: Driver #354 Passenger #5690
TYPE: Part 572 B Part 572 B
LOCATION: Left front Right front
RESTRAINT: Airbag 3-point unibelt

NUMBER OF DATA CHANNELS: 23

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

*With respect to tow track centerline.
t*Speed trap measurement (¢ .05 mph accuracy)

1-5
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TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Toyota Motor Corporation

MARE/MODEL: Lexus/ES250 VIN: JT8VV22T8L0092813
BODY STYLE: 4-door sedan MODEL YEAR: 1990
NHTSAR NO.: CL5104 COLOR: Bluestone Metallic

ENGINE DATA: TYPE: tranmsverse CYLINDERS: 6 DISPLARCEMENT: 2.5 liter

TRANSMISSION DATA: _3 SPEED, MANUAL, _X AUTOMATIC, _X FWD, RWD, 4WD

DATE VEHICLE RECEIVED: 01/19/90 ODOMETER READING: 23.0

DEALER'S NAME AND ADDRESS: Alexandria Lexus
3410 King Street
Alexandria, VA 22302

ACCESSORIES:

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

RADIO Yes ANTI-SKID BRAKE VYes

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" POST:

VEHICLE MANUFACTURED BY: Toyota Motor Corporation
DATE OF MANUFACTURE: 07/89
GVWR: 4210 LBS

GAWR: FRONT 2281 LBS., REAR 2017 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 35 psi; REAR 29 psi

RECOMMENDED TIRE SIZE: 195/60R15 LOAD RANGE__X B, c, D

TIRES ON VEHICLE (MFR., LINE, SIZE): Bridgestone SF-406 steel P195/60R1S
IS SPARE TIRE A "SPACE SAVER": Yes
IS 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__150 LBS. TOTAL__900 _LBS.

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

RIGHT FRONT 1034 lbs. RIGHT REAR 5395 1bs.
LEFT FRONT 1045 1bs. LEFT REAR 584 1lbs.
TOTAL FRONT WEIGHT 2079 1bs. (63.8% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1179 1bs. (36.2% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 3258 lbs.

CALCULATION FOR TARGET TEST WEIGHT:

RCLW RATED CARGO AND LUGGAGE WEIGHT

UDW = UNLOADED DELIVERED WEIGHT (3258 LBS)

VCW = VEHICLE CAPACITY WEIGHT (900 LBS)

DSC = DESIGNATED SEATING CARPACITY (5)

RCLW

VCW - 150 (DSC) = %00 - 150(5) = 150 LBS

TARGET TEST WEIGHT

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

3258 + 150 + 328 LBS

TARGET TEST WEIGHT 3736 LBS
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND_139 LBS. CARGO:
RIGHT FRONT 1091 1bs. RIGHT REAR 779 1lbs.

LEFT FRONT 1083 1bs. LEFT REAR 772 lbs.

TOTAL FRONT WEIGHT 2174 1bs. (58.4% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1551 1bs. (41.6% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 3725 1bs. (0.3% UNDER TARGET WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE TRUNK AREA: 1?5 LBS.
COMPONENTS REMOVED TO MEET TARGET WEIGHT: None

VEHICLE ATTITUDE (ALL DIMENSIONS IN INCHES):

DELIVERED ATTITUDE: LF 26.6; RF 26.6; LR 26.4; RR 26.
PRE-TEST ATTITUDE: LF 26.2; RF 26.0; LR 24.6; RR 24.
POST-TEST ATTITUDE: LF 26.8; RF 25.1; LR 24.4; RR 23.

MAXIMUM WIDTH: 67.0 INCHES

WHEELBASE: 101.5 INCHES

CG = 42.3 INCHES REARWARD OF FRONT WHEEL CENTERLINE

1-8
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TABLE 3 TEST CONDITIONS

TEST NUMBER: 900405

DATE OF TEST: 04/05/90 TIME OF TEST: 1312
TYPE OF TEST: Frontal barrier impact IMPACT ANGLE: 0"
AMBIENT TEMPERATURE AT IMPACT AREA: 72° F

TEMPERATURE IN OCCUPANT COMPARTMENT: 72° F

IMPACT VELOCITY: PRIMARY = 23.6 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 178.8; C 184.1;
POST-TEST: L 163.2; C 167.2;
TOTAL CRUSH: L 15.6; C 16.9;

FOR FRONTAL IMPACTS, DISTANCE FROM FRONT OF TEST VEHICLE TO BARRIER
IMPACT: L: 128.8; C: 24.6; R: 20.4; AVG: 24.6

1-9
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FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

PHOTO EMITTER/
RECEIVER PAIR

\\

7

TOW TRACK
THREE PHOTO
INTERRUPTION VANES

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

The vanes have one foot spacing.

1-10 900405



S E) G AR N U G A G U0 W A A N & B W = W
ki h :

FIGURE 2

VEHICLE ACCELEROMETER PLACEMENT
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TABLE 4
VEHICLE ACCELEROMETER LOCATIOGNS AND DATA SUMMARY
TEST NUMBER 900409
PORITIVE NEGATIVE
DIRECTION DIRECTION
Ne, LOCATION X= Y Z% PpAX & MSEC MAX & MSEC
1 REAH SEAT CROSSMEMBER PRE 72,8, 16,1 146, 4
AT LEFT EIDE POSYT 7i.8 i5.1 i17. 3
LONQITUDINAL 2.2 1245 35. 2 41, &
2 REAR SEAT CROGSMEMEBER PRE 728 —i&. 4 15. &
AT RIGHT SIDE POST 72.0 -—-ié& i7. 4
LONGITUDINAL 2%. 5 G& i &2 5 48, 4
= TOP OF ENGINE RBLOCK PRE 185.6 -2. ¢ 2. 2
POET 152. % ~31.5 30. ¢
LONQITUDINAL 8. 2 &5 4 i7.7 3304
4 BOTTOM OF ENGINE BLODCK PRE 155.8 -10.5 &5
POST iB81.8 -i0. 5 7.4
OGNS ITUDINAL 7.4 42. 0 Q7.0 28 %
5 RRAKE CALIPER PRE 1489. 2 -5 .2 ii i
AT RIGHT SIDE POST 146.5 -g24.2 11,9
PORGITUDINAL PEAE S 72,5 794 32001
& BRAKE CALIPER PFRE 149.3 &5 .2 i1. 43
AT LEFT RIDE POST 143 2 23O iG. &
LONGITUDIMNAL 3. & &7 57 7L T 24 O
7 DASH PANEL PRE i2i. 0 0.0 Qb &
POET 120. & OO 243
LONGTITUDINAL 208 1148 4.3 41,1
#* Sl MEASUREMENTS OF ACCELEROMETER LOCATIONE ARE IN INCHES.
REFERER{ X + FORKARD FROM REAR RUMPFER
Yo o+ LEFTWARD FROM VEHICLE CENTERLINE
7. + UPWARD FROM GROUND LEVEL
T 1-12 900405



FIGURE 3

ACCIDENT INVESTIGATION DIVISION DATA
FOR 30 MPH FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE:

Lexus/ES250/4-door sedan

VIN: JT8VV22T8L0092813

BUILD DATE: 07/89 ;

VEH. NHTSA NO.: CL5104
MODEL YEAR: 1930 H
VEH. SIZE CATEGORY: Compact
VEH. WHEELBASE: 101.5
MAX. WIDTH: 67.0
FRONT OVERHANG: 37.4

COLLISION DEFORMATION

CLASSIFICATION (CDC) CODE:

F_ (Frontal)
CRUSH DEPTH
DIMENSIONS:

MIDPOINT OF DAMAGE:

LENGTH OF DAMAGED
REGION:

C1

c2

€3

ca4

CS

cé

12FDEW2
15.6 inches
i6.4 inches
17.1 inches
17.0 inches
16.0 inches
14.4 inches

Vehicle Centerline
(Longitudinal)

b2.

0 inches

1-13

TEST WEIGHT:

8]

)

TEST DATE: _04/05/90

3725 lbs.

ciL=D

-
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FIGURE 4
PRE~TEST AND POST-TEST MEASUREMENT POINTS
oo,

3

Length of
Engine Block

To Edge Of Door
(Even Number For
Right Side and
0dd 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)

A

Ctr. of X18

Strg.
Colum —

X17
To 'A' Post

Reference

To Bottom Of g; gzzzer
1] T .
A" Post (Right/ Bumper

Left Side)
To Firewall (Right/Left Side)

To Strg. Columm
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FIGURE 5

VEHICLE THAHRGET LOCATIONS
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ALL DISTANCE MEASUREMENTS RRE IN INCHES.
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' REPORT OF VEHICLE CONDITION AT THE
COMPLETION OF TESTING
l: DTNH22-88-C-11038
“Transportation Research Center of Ohio
State Route 347
Liberty, OH 43319

wuschler
e of Vehicle Safety Compliance

lng vehicle has been subjected to testing for FMVSS 208. The
1s inspected upon arrival at the laboratory for the test and found

all of the equipment listed below. All variances have been
‘thin 2 working days of vehicle arrival, by letter, to the NHTSA

Property Manager/NAD-30, with a carbon copy to the responsible
ffice. The vehicle is again inspected, after the above test has
'ted, and all changes are noted below. The final condition of the

also noted in detail.

' CL5104

LyBODY STYLE: Lexus/ES250/4-door sedan

. 1990 BODY COLOR: Bluestone Metallic
i;zz'.rat.ooszsla

WARRIVAL) : 13.0 DATE: _01/19/90
{COMPLETION) : 23.0 DATE: _04/05/90

',1726.00
ditioner ____Console Brakes: _X Power
xd Glass ____ Tachometer Front: Disc
mSteering _X _Speed Control Rear: Drum
'Windows _X _ Rear Window Def.
~ Door Locks ____ Sun/Moon Roof Front Seats: ___ Pover
3 ____ T-Top Seat Type: Bucket
' __ Tilt Steering Wheel No. of Seats: 5
ack ____ Other Options: None

Cylinders; 2.5 LITRES

on: Automatic; Drive Type: Front
P195/60R15

Unleaded

that is no longer on the vehicle as noted above: None

=
=
Ed

Gy == .S

ondition: vehicle has been subjected to a 30 mph frontal

W crash_test.

1-17 900405
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SUMMARY OF RESULTS FOR:

FHVSS
FMVSS
FHVSS
FMVSS

SECTION 2.0

208, "Occupant Crash Protection"

212, "Windshield Mounting”

219, (Partial), "Windshield Zone Intrusion"

301, "Fuel System Integrity"”

2-1
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COMPLIANCE DATA SUMMARY

The test vehicle, a 1990 Lexus ES250 4-door sedan, NHTSA No. CL5104,
appeared to comply with the requirements of FMVSS Nos. 208, 212, 219
(partial), and 301.

The driver's Head Injury Criteria (HIC) was 397?. The driver's maximum
chest deceleration over three milliseconds was S1.1 g. The driver's right
and left compressive femur loads were 1513 pounds and 1530 pounds,

respectively.

The right front passenger's Head Injury Criteria (HIC) was 364. The
right front passenger's maximum chest deceleration over three milliseconds
was 46.1 gq. The right front passenger's right and left compressive femur

loads were 1137 pounds and 847 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 intrusion into the inner 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.

2-2 900405
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TABLE_ 6

DUMMY INJURY CRITERIA

MAXIMUM ACCELERATION ('G")

HEAD CHEST
X Y A R X Y A R*
DRIVER -64.1 -14.8 -41.8 66.8 -53.4 -10.2 -11.8 51.1
PASSENGER 39.8 29.0 -54.3 56.9 48.0 -10.0 -8.1 46.1
MAXIMUM FORCE-FEMUR LOAD (LBS)
LEFT FEMUR RIGHT FEMUR
DRIVER 1530 1513
PASSENGER 847 1137
HEAD INJURY CRITERIA**
TIME t TIME t
HIC (MSEC) (MSEC)
DRIVER 397 67.1 98.6
PASSENGER 364 65.1 101.1
*Defined as exceeding 0.003 sec. duration
**As defined in FMVSS No. 208
2-3 900405
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DUMMY KINEMATIC SUMMARY

DRIVER DUMMY

Upon impact, the driver dummy translated forward on the seat
impacting both knees into the instrument panel. The dummy's head rotated
rearward and contacted the driver's sunvisor as the dummy's head and chest
were restrained by the driver's airbag. The dummy's head rotated forward
and then rearward as the dummy rebounded into the seat back and head

restraint. The dummy came to rest seated in the driver's seat.

RIGHT FRONT PASSENGER DUMMY

Upon impact, the right front passenger dummy translated forward on the
seat impacting both knees into the instrument panel. The dummy's head
rotated forward, impacting the dummy's chest as the dummy was restrained by
the three-point unibelt. The dummy's head rotated rearward as the dummy
rebounded into the seat back and head restraint. The dummy came to rest
seated in the right front passenger's seat, restrained by the three-point

unibelt.

2-4 900405
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VISIBLE DUMMY CONTACT POINTS:

DRIVER #354

PASSENGER #690

Chest

None

None

Instrument panel

Head Airbaq & sunvisor
Chest Airbag

Abdomen None

Left knee Instrument panel
Right knee Instrument panel

Instrument panel

DOOR OPENING:

LEFT

Front Easy

Rear Easy

SEAT MOVEMENT:

SEAT BACK FAILURE

Front None

Rear NA

RIGHT
Easy
Easy
SEAT SHIFT
None
NAa

GLAZING DAMAGE:

The entire windshield was cracked upon impact.

OTHER NOTABLE IMPACT EFFECTS:

None

2-5
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FIGURE 6

DUMMY POSITIONING DATA FOR 30 MPH FRONTAL BARRIER IMPACT TEST

PRE-TIMPACT DATA:

Make/Model: Lexus/ES250
Body Style: 4-door sedan Model Year: 1990
NHTSA No.: CL5104 Color: Bluestone Metallic

DATA FROM CERTIFICATION LABEL:
Vehicle Manufacturer:

Toyota Motor Corporation

Date of Manufacture: 07/89 VIN:

GVWR: 4210 1b; GAWR: Front

POST-IMPACT DATA:

Date of Test:
Required Impact Velocity Range:
Impact Velocity:
Seat Type: Bucket

= 22

JT8VV22

T8L0092813

81 1b; Rea

28.9

04/05/90 Time: _131

2 Temperat
to _29.9

Primary = _29.

6 _ mph
Adju

Bucket Seat Back Type:

Secondary
ster Type:

r = __201? 1b

ure: 72° F
mph

= _29.6 mrph
Manual

Mapual-adjustable

Technicians:_ R. Benavides., §.

Erickse

n, & P. Cumm

ins

DRIVER DUMMY # 354 TYPE: HII PASSENGER DUMMY # 690 TYPE:_HII
Head 20.6" 20.8" Head
Target 4° 5° Target
Knee 20.5" 21.4" Knee
Joint 105°¢ [ 91° Joint
Approx- 7.4" ﬂ P 2.9" Approx-
imate 1372° i 134° imate
"H" "Hl'
Point Point
’ﬁ___J
N\ A=
AFT — FORE
MIDPOINT MIDPOINT

A = _48.5" A >
B = _38.2"
C = _24.2" )
D= _10.1" 7
E = _10.3"
DOOR GLASS DOOR GLASS

HEIGHT = 10.1"

LATERAL BAR

HEIGHT = 10.1"

T

=
™
«Q
o]
-3

ADJUSTABLE
POINTER
FRONT
DOOR DRIVER
DUMNY
354

2-6
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FIGURE 7 DUMMY IN-VEHICLE POSITION RECORDING SHEET

DRIVER PASSENGER

HH 17.90 16.6

HW 19.1 18.1

cD 23.7 22.9

cs 14.8 NA

KDL 6.4 6.1

KDR 6.4 5.7

TA 21° 20°

SA 16° 15°

HA 19.0 21.9
DRIVER PASSENGER

HR 5.6 5.8

HS 7.2 7.4

AD 3.1 3.5

HD 6.6 6.6

KK 10.5 7.8

AA 12.4 7.6

Knee outer bolt head to outer
bolt head spacing:

HH
HW
CcD
cSs
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

SA

"HR
HS
AD
HD
KK
AR
HA

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 900405



-\, (- ’ g _ i - (_ N ‘ .

FIGURE

6 DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. REFERENCE DIMENSIONS

NOTE: Reco
position of

rd

/ ‘B’ POST

—— DOOR STRIKER

tilt strg. REMARKS: The steering column was a non-tilt
column in column.
REMARKS
section
MEASUREMENTS
NR - Distance from tip of dummy's nose to top
rear surface of steering wheel rim. (in.) 18.4
NH - Distance from tip of dummy's nose to center
of steering columrn hub. (in.) 19.9
HS - Distance from center of steering column hub to
the forward surface of the door lock striker pin. (in.) 21.8
SCR - Angle of steering column relative to the
horizontal X axis 22°
SWA - Angle of steering wheel relative to the
horizontal X axis 68°
2-8 900405
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FIGURE 9 SEAT BELT POSITIONING DATA

—_—d c b—-

E—> =N 'D' Ring

£ | Shoulder Belt Portiom

T

esnmmt
1/“
AR R]

Buckle Assembly

L ,
l B | Lap Belt Portiom
Male Blade S
\\ ;“~—-l/8" Thick Aluminum
R Plate
N

Emergency Locking
Retractor

=
7

Reel

Inboard Anchorage

| Outboard Anchorage

/!

Floorpan

PASSENGER
DUMMY
- Top surface of alum. plate to belt upper
edge (in) 13.8
~ Top surface of alum. plate to belt lower
edge (in) 10.4
- Dummy centerline to outer edge of belt
at chest flesh top (in) 6.9
- Dummy centerline to inner edge of belt
at chest flesh top (in) 4.0
- Dummy centerline to intersection of upper
torso belt and lap belt (in) 3.0
2-9 900405
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TABLE ? FMVSS 208 COMFORT AND CONVENIENCE DATA

VEHICLE VIN: JTBVV22T8L0092813 NHTSA NO: CL5104
MAKE: Lexus MODEL: ES250
VEHICLE BUILD DATE: 07/89 VEHICLE TYPE: 4-door sedan

FRONT OUTBOARD SEATING POSITIONS SEAT BELT TYPE:
(check one): __ Automatic belts
_ X _Type 2 lap/shoulder belts
& __ Other

CONVENTENCE HOOQKS:

DEVICE AUTOMATICALLY RELEASES WHEN IGNITION IS TURNED TO "ON" OR "START"

AND (check one):
__ 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:

FOR BELTS WITHOUT TENSION-RELIEVING DEVICES: BELT CONTACT FORCE:
0.1 _POUNDS

LATCHPLATE ACCESS:

ARE SEATBELT LATCHPLATES WITHIN REACH ENVELOPE: Yes
DOES CLEARANCE TEST BLOCK MOVE UNHINDERED TO LATCHPLATE OR BUCKLE?

Yes

2-10 900405
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TABLE 7 FMVSS 208 COMFORT AND CONVENIENCE DATA CONT'D

CLE VIN: JT8VV22T8L0092813 NHTSA NO: CL5104
: Lexus MODEL: ES250
CLE BUILD DATE: 07/89 VEHICLE TYPE: _4-door sedan
T OUTBOARD SEATING POSITIONS SEAT BELT TYPE:
ck one): _____ Automatic belts
_X _Type 2 lap/shoulder belts
___Other

ACTION:

ARE

SEATBELT AUTOMATICALLY RETRACTS WHEN
(check one)" Adjacent vehicle door is open and seatbelt

latchplate is released

X Seatbelt latchplate is released

THE STOWED WEBBING AND HARDWARE PINCHED WHEN THE DOOR IS CLOSED?

No

OPEN-BODY VEHICLE: DOES BELT SYSTEM FULLY RETRACT WHEN THE TENSION-RELIEVING

DEVI

ACCE

CE IS MANUALLY DEACTIVATED? NA

SSIBILITY:

IS SEAT CUSHION REMOVABLE SO THE SEATBACK SERVES A FUNCTION OTHER THAN
SEATING? No

IS SEAT REMOVABLE? No

IS SEAT MOVABLE SO THE SPACE CAN BE USED FOR A SECONDARY FUNCTION?
No

IF WEBBING IS DESIGNED TO PASS THROUGH THE SEAT CUSHION OR BETWEEN THE
CUSHION AND SEAT BACK ARE ONE OF THE FOLLOWING PARTS NORMALLY ON TOP OF
OR ABOVE THE SEAT CUSHION: LATCHPLATE, BUCKLE, WEBBING? NA

ARE THE REMAINING TWO PARTS ACCESSIBLE UNDER NORMAL CONDITIONS?
NA

2-11 900405
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TABLE 7 FMVSS 208 COMFORT AND CONVENIENCFE DATA CONT'D

VEHICLE VIN: JT8VV22T81.0092813 NHTSA NO: CL5104
MAKE: Lexus MOBEL: ES250
VEHICLE BUILD DATE: 07/89 VEHICLE TYPE: _4-door sedan

FRONT OUTBOARD SEATING POSITIONS SEAT BELT TYPE:

(check one): Automatic belts

X Type 2 lap/shoulder belts
Other

ACCESSIBILITY CONT'D:

DO THE LATCHPLATE AND BUCKLE PASS THROUGH THE GUIDES PROVIDED AND FALL
BEHIND THE SEAT WHEN THE BELT IS COMPLETELY RETRACTED (OR UNATTACHED IF
NONRETRACTABLE) ; THE SEAT IS MOVED TO ANY POSITION; AND THE SEAT BACK,
IF FOLDABLE, IS FOLDED FORWARD AS FAR AS POSSIBLE AND THEN MOVED
BACKWARD INTO POSITION? No

IS THE INBOARD RECEPTACLE END ACCESSIBLE WITH THE CENTER ARM REST IN ANY
POSITION TO WHICH IT CAN BE ADJUSTED WITHOUT MOVING THE ARMREST FOR

ACCESS? Yes

LATCH MECHANISH:

ARE LATCH MECHANISM COMPONENTS ACCESSIBLE TO A SEATED OCCUPANT IN THE
STOWED AND OPERATIONAL POSITIONS? Yes

DOES LATCH MECHANISM RELEASE BOTH TORSO AND LAP BELTS SIMULTANEOUSLY?

Yes

DOES LATCH MECHANISM RELEASE AT A SINGLE POINT BY A PUSH BUTTON ACTION?

Yes

2-12 900405



TABLE 8 FMVSS NO. 208 - SEAT BELT WARNING SYSTEM DATA

WITH OCCUPANT IN DRIVER'S POSITION AND UNIBELT 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 UNIBELT IN USE AND THE ICNITION
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

Symbol 101-80 X

2-13 900405



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 PROTECTON SYSTEM: The

label is located on the inner surface of the glove box door.

THE MANUFACTURER'S RECOMMENDED SCHEDULE IS TO: (check one)

maintain_ X , replace _  , or repair ______ this system: {(check one)
a. by __ __month, ___ year
b. by miles
c. or after a time interval of months or 10 years,

and every 2 years thereafter.

WERE APPROPRIATE INSTRUCTIONS CONCERNING MAINTENANCE AND/OR REPLACEMENT OF
THIS SYSTEM PROVIDED? Yes

WAS R DESCRIPTION OF THE FUNCTIONAL OPERATION OF THE SYSTEM PROVIDED?

Yes, owner's manual page S1

IS5 THERE A REFERENCE TO THE INSTRUCTIONS AND DESCRIPTION OF THE SYSTEM ON
THE LABEL? Yes

WAS AN OWNER'S MANUAL PROVIDED? Yes

DID THE OWNER'S MANUAL CONTAIN APPROPRIATE INFORMATION CONCERNING

MAINTENANCE AND/OR REPLACEMENT AND A DESCRIPTION OF THE FUNCTIONAL OPERATION
OF THE SYSTEMS? Yes, pages 21, 51, and 52

2-14 900405



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
1S EXEMPT FROM THIS REQUIREMENT.

Is the system totally mechanical? No

IF NO:
Describe the location of the readiness indicator: The readiness
indicator is a light stating "Rirbag" on the instrument panel

between the temperature gage and the speedometer.

Is the readiness indicator clearly visible to the driver?__ Yes

Is a list of the elements in the occupant restraint system, being

monitored by the readiness indicator, provided? Yes,

owner's manual page 21

2-15 900405



TABLE 11 SUMMARY OF FMVSS 301 DATA

PRE-TMPACT DATA

MAKE/MODEL: Lexus/ES250

BODY STYLE: 4-door sedan MODEL YEAR: 1990

NHTSA NO.: CL5104 COLOR: Bluestone Metallic

DATA FROM CERTIFICATION LABEL

VEHICLE MANUFACTURER: Toyota Motor Corporation
DATE OF MANUFACTURE: 07/89 VIN: JT8VV22T8L0092813
GVWR: 4210 LBS., GAWR: FRONT 2281 LBS., REAR 2017 LBS.

POST-IMPACT DATA

TYPE OF TEST: Frontal Barrier Impact

DATE OF TEST: 04/05/90 TIME: 1312 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 = 3725 LBS., STATIC CRUSH MAX. = 17.1 IN., REBOUND = 24.5 IN.

FUEL SYSTEM DATA

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

#USEABLE" CAPACITY*: 15.1 GALLONS (FURNISHED BY COTR)

TEST VOLUME: 14.0 GALLONS (92-94% OF USEABLE)

FUEL SYSTEM CAPACITY (DATA FROM OWNERS MANUAL): 15.9 CALLONS

DETAILS OF FUEL SYSTEM:_ The fuel tank is located in front of the rear

axle. The fuel filler neck is located on the left side and enters the

right rear corner of the tank. The fuel lines run along the left sill

to the front.

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.
2-16 900405




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

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

Adhesive trim around inner perimeter, plastic trim around outer perimeter,
chrome trim around sides and top.

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

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

equipped with automatic restraint systems for front occupants.

FMVSS 212 TEST DATA: WINDSHIELD PERIPHERY
PRE-TEST (in) POST-TEST (in) PERCENT RETENTION
RIGHT SIDE 79.4 79.4 100%
LEFT SIDE 79.4 79.4 1004
TOTAL 158.8 158.8 100%

AREA OF RETENTION FAILURE:

l_ 0.8
!

Width of Moulding
Indicated

I

WINDSHIELD TEMPERATURE: 68° F

FAILURE DETAILS: None

2-17 900405



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 a 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 ontc the
outer surface of the windshield of this line.

FMVSS 219 TEST DATA:

A . |
A A
Y
E B
le
D X F
——————
Y —_— 1
1 Lower Edge of Protected Zone
(marked by tape on windshield)
A *
xZero Point (0,0)
-« C >
FRONT VIEW
A = “43.0 C = 59.0 E = 20.9
B = 16.5 D = 32.0 F = 24.0
DETATLS OF WINDSHIELD GLASS PENETRATION GREATER THAN 1/4": COORDINATES
{Show location of penetration on above sketch) X Y
None 1.
2.
3.
ALL MEASUREMENTS ARE IN INCHES. 4.
2-18 900405



TABLE 12 "FUEL SYSTEM INTEGRITY" POST-IMPACT

TEST DATA, FMVSS NO. 301

TEST VEHICLE NHTSA NO.: CL5104 ; TEST DATE: 04/05/90

VEH. MFR./MAKE/MODEL: Toyota Motor Corporation/Lexus/ES250

Test vehicle fuel tank filled to 92 to 94% of wanufacturer's "useabhle"
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 mph)

FUEL SPILLAGE MEASUREMENT:

ACTUAL MAX. ALLOW.

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

SOLVENT SPILLAGE DETAILS:

None

2-19 900405



FIGURE 12 FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

NHTSA NO.: CLS5104
TEST PHASE

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

Fuel filler
ap location

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

Time req. for machine to rotate 90° = 2 minutes, 0g seconds
FMVSS 301 position hold time = 5 minutes, 00 seconds
TOTAL - - - - - - - - = ? 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 - - S _ o0z. 1l oz. 1 oz.

0 to 90° (filler cap down) - - - - - - 0 oz, 0 oz. 0 o0Z%.

SOLVENT SPILﬁAGE LOCATION(S)

None
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FIGURE 12 FMVSS NO. 301 STATIC ROLLOVER DATA SHEET CONT'D
NHTSA NO.: CL5104
TEST PHASE

90° 180

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

Time req. for machine to rotate $0° = 2 minutes, 00 seconds
FMVSS 301 position hold time = 5 minutes, 00 seconds
TOTAL - - = - -« - - - = 7 minutes, 0o seconds
Next whole minute interval - - - - = 14 minutes
EMVSS 301 REQUIREMENTS
First 5 minutes 6th 7th

FROM ONSET OF ROTATION Minute Minute

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

90° to 180°- - - - - - - - - - - - - - 0 0z. 0 oz. 0 07.

SOLVENT SPILLAGE LOCATIQON(S)

None
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FIGURE 12 FMVSS NO. 301 STATIC ROLLOVER DATAR SHEET CONT'D
NHTSA NO.: CL5104
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
FMV55 301 position hold time = 5 minutes, 00 seconds
TOTAL - - - - - - - - = ? minutes, 00 seconds
Next whole minute interval =~ - - - = 21 minutes
FMVSS 301 REQUIREMENTS
First S minutes 6th 7th

FROM ONSET OF ROTATION Minute Minute

Maximum allowable solvent spillage - - S5 o2. 1 oz. 1l oz.

180° to 270° - - - = - = - - - - - - - 0 oz. 0 oz. 0 oz.

SOLVENT SPILLAGE LOCATION(S)

None
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FIGURE 12 FMVSS NO. 301 STATIC ROLLOVER DATA SHEET CONT'D
NHTSA NO.: CL5104
TEST PHASE

270° 360

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 = 5 minutes, 00 seconds
TOTAL -~ -~ - - - - - - = ? minutes, 00 seconds
Next whole minute interval - - - - = 28 minutes
FMVSS 301 REQUIREMENTS
First 5 minutes 6th 7th

FROM ONSET OF ROTATION Mipute Minute

Maximum allowable solvent spillagqe - - 5 o0z, 1 oz. 1l oz.

270° to 360° - - - - - - - - - -« - - - 0 o0z. 0 oz. 0 0z,

SOLVENT SPILLAGE LOCATION(S)

None
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PRE-TEST TRONT VIEW

Figura - 3. POST=-TEST FRONT VIEW
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clgure A-3. _PRE-TEST LEFT SIDE YIEW

Flqura A4, POST-TEST LEFT SIDE VIEW
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flgure A-5., PRE-TEST RIGHT SIDE VIEW
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Figure A-6. POST-TEST RIGHT SIOE VIEW
A-4 00405




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

Figura - 8. FOST-TEST RIGHT FRONT THREE-QUARTER VIEW
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Flogure A-9. PRE-TEST LEFT REAR THREE-QUARTER VIEW

Fragury &=110. FOST-TEET LEFT REAR THREE-GUARTER YIEW
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Figure A-11. PRE-TEST REAR VIEW
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Figure A-12. POST-TEST REAR VIEW
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Figure ‘A=13, PRE-TEST WINDSHIELD VIEW

INHTSA | |
T —
POST o = *  wiofig

*{k ":-~_ 3

=0 00405




Figure A-15, ©PRE-TEST ENGINE COMPARTMENT VIEW

Flguese A-16. POST-TEST ENCIHE COMPARTHENT VIEW
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elgure A-17, PRE-TE3ST FUEL FILLER CAE VIEW

Flgure #-18 POST=TEST FUEL FLELLER AP VIEW
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Flgure A-19., PRE-TEST FRONT UMDEREBQDY VIEW

Flouwrs A-79. POST-TEST FRONT UNDEREGIDY VIEW
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Figure =23, POST-TEST REAR UMAERBGOY VIEW
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Flgure A-23. -PRE-TEET FUEL FILLER NECK VIEW

Figure A-714. PRE-TEST BALLAST LOCATION VIEMW
h=-13 100405




Flgura a«db. POST-TEST DRIVER DUMAT PFOSITION VIEW
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Figure A-27. PRE-TEST PRSSENGER DUMMY POSITION VIEW
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Flgure A-28 POET-TEST PASSENGER DUHHY POSITION YTEW
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Figure h-31. PRE-TEST DRIVER DUMHY & VEHICLE TNTERIOR - VIEW 2

Figure A-32. 'POST-TEST ORIVER DUMMY & VEHICLE INTERIOR - VIEW 2
=17 AN0405




Flgure A-33, PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 1

Figure A-34. POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 1
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Figure A-35, PRE-TEST PASSENGER LDUMMY & VEHICLE INTERIOR - VIEW 2
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Edhgure A-36. POST-TEIST FASSENGER DUMMY & VEHIZLE INTERIOR FI1EW 3
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Figure A-37. POST-TEST DRIVER DUMMY HERD CONTACT - VIEW 1

Figure A-348 POST-TEST DRIVER DUNMY HEAD CONTACT - VIEW %
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Figure 8-39, POST-TEST DRIVER DUMMY HEAD CONTACT - VIEW 13
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Flaure A-40. PR3ST-TEST NRIVER OUMMY KHEE CONTACT - VIEW
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Figure AN-42. FOST-TEST PASSEHGER DUMMY HEAD CONTACY VIEW
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Flgqure R-43. POST-TEST PASSENGER DUMMY KNEE CONTACT - VIEW 1

Figqura A-44. POST-TEST PASSENGER DUMMY ENEE CONTACT - WIEW 2
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Figure A-47. POST-TEST VEHICLE ON ROLLOVER MACHINE VIEW
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APPENDIX B

DATA PLOTS

FRONT/REAR

LEFT/RIGHT
UP/DOWN

B-1

900405



» SRDUAE

E

IMPLIANC

.
L

@5

3

=
=
-
&=
=X
y O]
&
. . ) i =
-
" &2
ol . . . . . . . iy
Ind - ) ) : : D]
Od . . . .
- -
(1 ety
[ . ' g ' . &
H -
o i B
Cud
[
-
- "” ez
o X =
NS
LaX] f—
-
- - L%_: =
= WL
i .
- = ey
" ,;4 (anel
= B
[y
2 ]
= _= Llj
= g S -
P m « o L
o g i
ey “5.' E T ;,:*E_
-
wo oy = £
D}
.~ = [ SR
= u |
= &= oo
L7 e Moo
= =
. i
] N -,
it =
L. = = EL L
G =t e I
: I Eglid
S i oty LU
te == .-4: f_.'::} b ol
[ oy (¥
e - —
= [l I o
tad =) A..j
f— - e T [ LLJ_
- o =
X | = -
N
-
o L
= 4
-
=
T
=y
=
.
| =
=1
=3
=
-— "
II-. ] f_s' -@
Py e
= 2
= ]
Loy e o =
=
ne
el
1

{ 1] { i ] [ T
PR GES BRO2] ODTORT  DOTOS AP0 A0 09-Q0°071-0f OS] - 80 0RE -
' A0 A SR R - oRT Bl - B0 "0 R e

B-2 900405



13200 SIXH L OHIH H3AIHE0
DOLETd DUNT BGES3 ENKIT

N - e [335W1 Wil

£ O0CR3Z  ROCESC  0B°RIZ  GECART W00

000z 00°O! o at - aptecl  DeCedl ge g 0 " oh A

C
900405

T -0D ORI

1-0070

2

3

M mG - M
ST R

D
B-3

1 ‘gll D

{

o "3y

acl

=

ot

O\ N R

=l
—

i

Dy

T A1 RIS = D3NS GHK “HIH TaA03H
gh- SRIZG BSR4 = 43U SEQAE

JANBI MWD BAC

LAROEE NEN

il
U
—
(]
=
o
.
[qw]
-

op - an

e
o
4

i
[



£

r.

OMFLIAN

Al

@a

q
1=

o

=
=3
K
=
=
-
=
) NN
& BE
um
x=
"
]
Do)
) sy
-~
=
- o]
- =
[} -
=
| JLr
[aX]
- =i
=
nal d
] =
Y 3
um
—
=4
= =
' o Yond
- U E=r
o U —t
=
-
s =
=
-~ N
= ==
L [ e
o -
r— o
("]
Lid =
- =
o =
[ ]
e~ r"_:JU_.
——T - o= i) !
= i
]
TIZ=
il
i =
- = e
[ ] %l——-
Lo X =
=
=4
-
=
L.
=
L]
“
| =)
=X
Lol
=
—t __:
(8 L=
s r-d
=
=r
o oo =
=
.
o~
1)
'

i I ] I { !
DGR @027 QETBST @eT09 gm- g an- q:rqi\n"n T-ON°" BT -6 "AHI-

1
(91 HOILdy a1
B-4 900405

i

IRARLE

l.:

o

|

Ay

nazwaﬁ HERAD I



_ \,Elwr._:‘:h EE HH ] Q_}.,. ENKA
- : - . . - [335H1 JHiL .
0% OQTRIE  GO'REZ  BRCESE  DECOIZ  DBTGED @D RERST @Nder  eetds ot eotel mee

‘ﬂ
l"- 4

Wi oL -
900405

D]

.,mﬁamm%ﬁﬁ% w%w%%#ﬁ&wx*u” m@&%%ﬁ%@#fﬁ%ﬁif. .mmﬁf @m.“ﬂﬁﬁm

\

ne

oy

s

[
ML L

B-5

N

al

@P'@E

=T

T
BA*RST GAtH

]
21

ne "0

=
.

BRT@Te

A A # BATEY TS THT- 44170 = GANTHA XHW “HIH TaYdN
- ARIZG /DGUT o7 - M3 SHOAE

AINBI4HED 8le

mm fen 4l



Iy - I B G5 TE B GE By BN IS AR BE BN G I A B .

)
=
::jﬂ
=2
fad

faf )

- 15

i

~
v
)
'

@i

"
i

FILTER = BLFF

GHPLIANCE

¢
A
a6l

2

<
=
=
oo

98
o

on

0

"

e

LUE

X

MAY ¥

H I"ﬂl »

("
2

pC

-
[

ek CNPSPUE N S

e e o

——

s st gy y

T ptpnd VT A e

£l

G, B0

10.00

[~
-

b, 00

DOw}

=y
o)

AN E

oy

oiri]
Bi

|
(LR

1g

0. oo

B

11

a0

@, 4

4

10, a9

20, 2@

U

1

|
nE A6

T
ma e

T
(15 R (¢}

T T
BOWACEE - DACYTS- O C0E- B CORT -
5 0 Sy

b M
B-6

900405

L
T

i

NETYER



NOLLHHITIIY STHE 4 L5dHD H4nlyl
HATEUEE HINDHS THTd DIND @525 5n¥3T

[33SH1  3MlL
o I BR'REC  @@°BIT  @RUeEl  BDTOYl  RECEE] A LN 0 B LA

>

B Al -
900405

&P— @8 "

LI
il

TERES

o me
HO T

?
J
B-7

!
.‘\
4 " 2o R v i ) o
g -y -~ r— Amtrary. PO T I Py g - f!..\\l.lu \ ainn Al e, = N

a3
@‘;LI'JB

{

T
-~
s

a6 "G

DE "Rg

ATE ]

i

b
[

ME @

c1'RY # 0F°F fERGE a52°0T- = SAMTHA XHH *HIW Taiiel |
81- /058 /al 4471 = WI1L714 QEQRE
JURETdROD AdE
;! JH

72

Wyl

e

Bl

(=]

g

L

N vl S



odHd ddAh L4l
L 95eed EniaT
R N e A

HULLHES 13030 Siad £ ]
H3TdYET THINDYS IETS O

i

Ge'gte DOTGIF B0WEE BOCOSE 00°0ZZ @GR  eQUDI)  0GGE)

900405

aEredr -

-

@y @

8y -
1k

G T@e - Qm”
GILQHBWJJ

(50 o
B-8

B ot et kT e ¥ SO o Tl Vil e . bl el Aot BV e N S T PO ¥, S 1y oo O L2 O 2 % o ‘ .? - AT 28 et .

{

)

L
Wl
]

5

14 Jy 012

DL

1

RO DR

1

e
“

AR T1T- = SANTHE AHW “HIN ﬁgrhﬂq
d41- /Bl SRR 447183 = 431014 SERAL
JOHHINGWDD BRE

SORdee - JdL

=
=
o
=
=
==

"
p]

f g

E
UL R

"



=
-
=
=
'
O

BOCBIE  00TESE OB

| pOCOF 82D @R

900405

ga gt -

P
TRERS —ye ORI I L Ll PV o
S et A 5 VY r " FhY : ot PO S 4 2, A
Wjﬁnd‘}«.l PJr} ' ke o ;..L.C}J\ rd b [l (.vlJ Pl .r..'..._\ "

g
J..\fl..\) ™ )

T e ST PP A
N yi

. .

| . . Y

,J 7
o

mata

=
H
B-9

O

4@ e

HUR!

“

52048 # OF'hS PRE DI CRATINT = S30TYA FHH CHNIH Ta4ien
91~ f054 0 S0e 44713 = Y310 SERmE

IOHEI MDD Bac

SipOEs Jdi

@p



ELI
o BTN

SN ~ v O, . ; .MM..\W.E.._ JHiL ‘
QReh:  w@T0lE  BEThEL 1TRIE 1“0 PR Wy we ww wew e

E-

- 0@ Ra
900405

NI

@ i

Q-

~ [

a
4

R

:[:j ,]Ll_:'l.a

1

[}
<

-
T

T- 000
B-10

-
=
.

"_:'-_.,
AP na-60n°d

- e ST arvir Ve st o

T

-
i

SIS HHW "NIH [ELEN
447 = HIL4 SEQD

[
il
=
=]
L
(s

s
R
[Sw)
T
e
N n)
-
L

cy o
e -



RETRhs  QUTRIE W0 TERg RN Pk

ERN R E
08 " 85

Hik44 LHY

ec.rl

U P

a8 " @n

LS

! iz
~.._
i .__:_.2 _,H*
_x . k
N .
R
,_\ r...r
/ l
F %
Lc..\ ] J-—
[ b x e e R R e o it e e o P e e et e N I
eIl & 14794 *RETES F90°CT4T- = SANTHA XBW ‘HIW [ELEL
Y- SORGT SRERT 44T = H3ILTA SERDE
JANHIWHDD 808

g ' ) . _ A = .

GORONE -

44l

SR

FonE
37

y
'
L

-6 0f

o

0 "eZ1-0R°4

G
Vs,

1@ -
: 1@#.

|

o

oot

Qg

B

900405

B-11



gt T
| ~._.n 1

bl I A

30°0%E  OURIE  B0EEE , A A N N i A

T -¥E"ORE
900405

GIooE

‘Wl -t

]

Ehr

g:{_

B-12

n - |
. B rfc?’u

£ad

me @y

1

-~

nfuRop:

21

R IT

-y

; SN KW “NIH LSXd3k

0f- SHIZS AALET 44T = HILDA ShRah
JINEINAMDD BEL
RUNIM JdL

oCh
(e ]
o
4
]
U
[xw]
0
D]
5 )e'}
S
——t
z
~—
—
-t
0%
[}
Cd
.
-
-
[
i

oRtan

9



1!'\'
ihe

il

I

CAOMPLIANCE

g
J0835
REDYG

DR
(<]
=
"
=
i —
& BE
=
o =
™ =
.
fr
o (A
d i
W
=
. ]
De ] =
(S | -
=
A
Lat)
- =
L=
o2 -
iw) =i
b ),
[ -
——
]
=
=3
T
w2
Ty 5
=t -
"‘.d D] P
o4 -t
w7 4
-, »:.r_
& <
uw
s -

FILTER =

3
[

e

1

49, 80

19, 0

G

..
o

1)

R @Ra

R O

T
1

T
GRTR F

T
oe o3

1q-
rulIJJJu] .3
B-13

@71 ap- W“F~BG nhe-

n)®

900405

o
L

-

o\ —

L7




un
L=
L]

=

[ )

LS
[
—

2082 COWFLIANCE

)

=
=
=3
— (At}
4 =i
| =
1 -
—-
g X
Dagl t
I"—’:’ [ r be]
o4 3 =
' "
3 =
g 2 [
& E ¥
(] ?
] €
I P [l
Ly g =
«
b Pty
pass
b oy
{ . 10
L]
= % =
e
T 3 K :
ey P R
o i . oy
:"s".‘ If . i
= % <]
= :
v i =
. = [e(n}
Dol te) : [
=3 w
-
ol :?.:
e o
s
.
L=
o
4 N o=
]

]

(1W] @'_'
el =
o
T =l
T o [ i
T |t e
(YT Tt

[l
T X
"-i—_‘ ~- =il

L2t
- =

-~
== A
e X ._ﬁ

“\"let )

k4 =
o =
,;ﬂ 45
3 =
/ =
F : =

1
=]
=

o 1 =
[V 8] [ [
T 4 r
=
=
[= 2. =4 1 [

£
r LY
o]
ol

T T
GR"dRE 07020 G@Tadl

T
o% 09

T
n " B0 Q0 azT
(G Flj 1 b rﬂj‘“ I.LLLJ'!:! 3“1%:::‘13

B-14

1 T
U AR -RA AR -

900405

oo
bid

i
i

oy
IR
-

(W]




D]
[
oy

“E

GHPLIAN

™

[ay]

L}

il

e

DS

Ty

Qo

a}

—

L X1

.

g

o}

-

2

ExOng}

"

(g

'
=
=3

1 &1

.. o

==

pap =
u
e
iy

Wy

(2

Luf

. i}

e =

-

SO

= =

[T

ey

[ St
Ll

-

=

— -

e =

Lt

(o

o oo

=0

[N

e B ot

]

:
3
!

u

o) }Jl‘l%‘?

Le

v

e

ol

I
%

£A%;*“¢ﬁ%£§ﬁ%ﬁéﬁ

Prny oo

a5, 0

4
P

fi

N
th

2,

-

R

ap. 4o

11

R
TR, OF

180

f
b’

4,48 7

@, 08

1
i
I

“20. 00

DI\

I Wi "

T T
LS QR 1T R [

T
mﬁfﬁﬂ U0 i DRI
G}

HﬂILlU' """
B-15

J
i}

L]

TWE -

900405

e
g

P

RUISSY

[}

Ll



2.8

=f+

[y

| =

=]

»

(=)

o . . . . . . . . . . . R . . My

tee . . . . . . . )
Y . . . . . .

[l (=)

ool =

M

-~

X

iy

o
T T T

T n—l

L

- = gL
T

o } = )

i A &5 [ Iy et

:' »
.j “

=i

ToHn e

“‘_L

L
i

F-
YALUES

]
3L,

[T
- =
o ‘
-
— ==
bl et -
L &2 L%
.,
rd
S
™,
—
‘.'k
)
l'.I—PJ‘,
1 .-:-:1
= f_,." =
s vt
[y _‘_,r“ _‘,‘.
&Y

=4
: } =
[958 =
= .
< . =
DI T W 1 [~
[
3D = -
L 6= 25
= Ty T 4 =
K [
w
[}

] 13 1 T T T '
“GFT eDCE5 00" ed ‘05 QISP BECOS- QR0E- 09 Q- AR O2T -
Gp7GCl  RBT@G WOTRI BR°H E D By S

B-16 900405

G I By N O N S I A N BN BN G BN BN BN BN BEE e
RS
A e



IMPLIRMCE

}

45

g
@
TY

2Q
BN

N . .Ill M BN I IS BN AR I S R AN R B B BE B e

oo

LOat

07

fiw ]

YRLUER

W
BLY

{

MIM. H

DAl

L

(03 U

eI rmens

T

PRI i B Y ———,
e L L i ey L )

e

B RO

N e
AN

o

@00

19, po

19, 03

20, 20

-

1

P JO R S
{43

t
L DRTRG - BE Ot -
&

o
tad

-
A
[
-

(|

(]

-

R

F»

HT FR

3

!

Rl



- BN I AN BN GE AN EN EE BN BN A B EE B By B e

Ji

(==
=
e
=o
]
=i
.- X =
=~
o x E
=
; =
4 0
& L - e
bea] ‘\L
‘_: 5 ]
Lxm] F) (=]
E <
iy
1} | | -
. ! =
s =
pa sl -
SO =
= . . -L." -
[}
=
Py h s
— ,‘ 2
) > [ —3
W = i -
g S T
a7 S
U7 m

3]

[
o

a0/
'-“—’x"ﬂ""‘"m
|
iE

YRLUE

FILTER = BLFF
HA
_‘,..r"‘
0
E

MIN,

. .
Taemer =
10

V"u'
@.00

t‘"

L
(=3
=B
(=]

ra U{ ‘I"l {

T ;_r

E
1,

COMFL IRNE
95
T2

l@.

¥

a8
@

3

L

1
2

i T 1 {
"ac TRE "R T@E i I O E
@pTEcT  A@TRE Q@AY ORTE g&)n ﬁ&ILhHH*L

B-18 900405

{ T
ilﬁﬁ— @R @~ Y ST -
A

£ AX

T

3

HE !

-

|

RER

SEN

~
ot

H

HT F

-

{

1
l

HT F

g"

o
Rt

|
1

0]



>

‘=
>

Hit HIINISEH LNOYS LHATY
DINL D5ZS3 GNKIT

a0 "7

cfl.\l..«Lh%.,./... Ty i, s o P ~ W e s P
Mt rom — PP o ey g gt N . v e . .
a (,.ua r-rv.l.\f._rh.ﬁ 1)/.»0;.7:!)! b Yohnone Yl L p..aﬁ .__.&r\
.......1 b_ .m..\
] o \ :
3 .
__ | _N...
Vo
- ¢~
___ _m’b “3__
! * !
. f._c* .
SRR WA CHE'RI- 3B0°D < SINTUA KBH “NIK 194150

G- 0G4 /B0 Jdd = WL SEOEE
JINEITIHDD BOC

SORDAS ¢ 41

[ -

L

R

DRI

37

i

B

b
it

>
13

NE

3

f

putnm

K
o
sa

e * G

&0 06

20T

aB

900405

B-19



DA
3
1 =
A =
L)
I 3 ——
o -E i
& 4
s [ =
f =
v
i ~
) P
o 494 e
£l !
=
A =
PO 5 =
u .
1 =
k. Mg LLJ
4 P
{ AN
) : o O
= ¥ = G
= ; M 1 |
= y =
= D )
Dem ] L ..,
w () ___:j
Line
£ 135 ;__“
i o L
b
o agynl
f ax 3
i — L
- ? ~ }::
- ! [ IRV
.. !
= = - 1
= rra §(..‘_‘.
B !
ALl
= g -
oy .
= @ b
G- T T
o «3': il i
= p e
[PR] 5 O
@ = k- -
az i (T ]
— X .,
o= ] gt
[*W) - 0
b~ wg s L
[ s i)
ot g i g"‘
- =
b 3= =
3
:
t\ =
= ]
=
[t~
]
£33
=3¢
L25X] =
oo =
o L -
-
- P | =
=2 € =
0w
= -~
T =
= e
! =
; [ T
9
L
1 =
1=
i n
1 e
e d
]

BE @

i { T 1
IR0 OO E9-008ZT-Q0 32T - 08T 0RE
oo ugzm%aﬁ%]ﬁ T-08 @27 - @ LkaWJ AR

B-20

T T
SO N ESN Y0 R R TR 1R 0 0 Pl K

900405

e



=

m.}.% dMid4 1H
HATEHEE THLIND

EBRTRIE bdCeme  BRCQLT ORTREZ BRTERT  wRTQ4]

Qg ak gatal  Qavac-

el

(210) I O}

B -
900405

i -

ORI B

f

Z-mn-
RN

L

2L- 0T o%
B-21

R
o

T-ob°d

e
20 0
pIDQJ

[
13 -

\E
QQ'B,

i e * h
T R o = T et e e et St Sriady Ty = -y £ ﬂl&&hf\w Calehda e cumted s e s

0w @

i

D]

5k # EGTLET CERTES ALRTLETT- = S3IHA HHH “HIM ELEL @
91 JeRSY Jpeel 447 = W34 LEODE =
ATHEIARED BEC

‘ it
(_.[(.i

-,
u

DO

o

(RSN

8D

'))



1
i
3

s
BoARc  QETOlE  @RTdsL  BOREC  QUTOLS @RUQED 8@C@SP @RTRE] aa "k gatgr  aatas

i O

=
P

1

QA "G -RY 0

1

9 -

tIH

5

1]

T

Hi43

j; .
¢ .
e,
<
4
ns
L
B-22

— e

Y

.
R

D
g

|
{5

LD

T

T " fe

=}

T

8@ @

=
un
(¥m)
o)
-t
X1
DY ]
Dasi
L
Ty
)
-
=H
Y]
]
=i

"
L
D]

t
"
G}

241 Lk SA0THA KHk HIM I8 umgw
- S0 B0 44713 = 431714 GEQQT
JIHEIT4KDD nor

ROREG Jdl

(YR

900405

1

1

1l
[



4@, Ba

L

=
=
=
@ -
— —‘.“.'
fiw]
o =
=
-
L
o | o2
N . . . .. . .. . . . l =
[}
=H
"
i l
=1 . . .
o
o
B
(]
=
—
L)
L
e Ty
e
T

ey J

(Y3} X
o = “
. =3 3
3 a=
S B . . |
TR 't-‘
=t L
o
v
P~ =
— = oo
— —-‘—'-‘-L
T vt
i = - . DU, g
= il
—
- —
- BENTIS PRSSEea
Seausiii]
—
—
<
Tyl R =
] . . . [ty
= e S
£ Tm—— =
-5 . . . . ——— o
= e =
— =
7Y . . . e . . =
= =yl e
po- —
=
— '-"
':J ‘:r“" %
Ll - =
P N -
=2 e =
et - : Tt
-
3
[ x]
NS
— =
=)
-
g

17y

T T T T T T
I F tE (M | a0 Qs NE Qs @ n - U@ @ - @ Ced - @R ToR- g toat -
@|eETeacT W tes oo tey  BRUar [l]f:k]\] ] t}l:(llIJ_!!:ﬂJE"]LH%Z]‘U RS R UTE 1 B o

B-23 900405



gptalz

NS

Gty RN e i Y

T

T

g -

k]

RO

i

iy -

T

o

TERE LD

A COe
tu%lfii

L
3

4
bl

f

900405

B-24

1P

Lt

2

N TR

R AR

T

'
(AN

o

¥ |

wo

il

(]

-

L300 65
[ 5 -

[}

= Hill3
JIHBINSHES

=
15

L L =l
(XS]

e

T
p— Ty

u)

e

Wi d



306 COHPLIAN

CE

1

1] E“,

o
il

=

=
™
L
Ll
b
(Wi
=
[ N
o zes
e
oT X
Led
p— w
=
—
b, &
La¥}
W g
£ry =%
2= 04 -]
[ o
Lo g B AU §

wh g

-

1

=

A

T

)
)

T
W@ CRE

T
D10 B2

1
0T\ RN TIES)

(4"

1
[LIC I UR=NE
H&&luya

B-25

AP

T
O "5 - 00 ell -

900405

INE BOTTOM Bi

{n

[t

1
i

I

r
C



AIMPLTAMCE

ol I

3

o

=3
=
=H
r [}
& =
i 2
‘ Y]
=1 E
w0 ' ‘ ’ ’ . ) . . . . . } ' . . . . . . . . . . ‘ql.-|-.l
"
e
==
=
.
)
2 . . . . . . . . . . N Ih =
DS
il 1
[y . ) .
‘ ]
e} .
fe i . A ) . | | " L
L a2
= g
el s
ol g b
Q:EE
: R
- 0T
. | | ‘ ' : . = 00
. S
- ; = -
| . . . . . . . . . - . i . . . . . . . . ) . o =
DU !‘ = - =
{3t
] : , . =
| .
B [ L= o
. ! ’ : . o W
- ] =
.. 2
= 1
15— -
= W} '
[t R J
‘ by
c 4
=i
——
W

g
o ¥

LF
Al
e v 4

s =
o3
e .
oo X ;
L P
—
—i = (
bt pt
b, ZE [_‘ |
.&'L
.
\_‘:}
—F"."-
—d“"_—F-
R
"—— _“—’
"-s‘_
——_
-H-\_...___—_‘ .
e
-~ (=]
= -~
e v
L =
T =
e
e
==
fjf‘ Y=
et B -r
""- - L.-—“‘
3 =
[}
i e
[l
"
]
X

i Y T
Al CaE 0aTeN AR

=}
fac)
.
G
™
.

EYG I
[é]i

1 T T
R -0 TQE - RO CBET -
MO T L3170 00" @E- O BT

B-26 900405



GoUORE  BOCRIE  ROTERZ  DRT@LE  QDU@ES Q@DTEsl  @COS[  QRTDS

eal  er'hs  eRT@k  e@'Rl @RTRE-

2T

B

Iy
900405

21301

T

G-

ORIt

i
-
o

ob)"

%i'

H3T

R

{
VL LR

s e
Cf; .
. /. - -
SIOMY]
ML
B-27

i

[

]
e

@o "o

2

on "R

[0 T

. SAMTHA WHE MK 19X728 z
31- 0G5 el 4478 = H3ALT13 SEQAB &
FONEIHOD BET
) Jdi

o

[wal
-
0"
=
oo
«
b
(]
e
™3
=i
-
[}
Ll
o
]
o
it
[
i
it

LORDNE



=

QE'0R:  BRTQRIE  QETeBS  BRTORZ GETRIE  Q@RUOEl  eRC@al  QRTeE A G{Uprs D°QF  MaTEl BRI

900405

T

1T O Rl G

T

A7 e

“m{
43

1
i
-
DRORTURE
f4 7
B-28

T

21\ B0 13

=

LID R

l—
Ei

@@ "D

Z1

E4°RIT =2 R9°C “ETTIE L0 hE- = G3NHA SHH "HIN 14X240
. - s /901 4473 = 431714 GEOQL

JONHIHHDD BRE

S@R0eE JHl

) by

an g



