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SECTION 1.0

PURPOSE AND TEST PROCEDURE
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PURPOSE

This 56 kph (35 mph) frontal barrier impact test is part of the New Car
Assessment Program (NCAP) conducted for the National ﬁighway~Traffic Safety
Administration's (NHTSA) Office of Market Incentives by Transportation

Research Center Inc. (TRC) under Contract No. DTNH22~90-D-22121.

The purpose of this test was to obtain new car assessment and research data
for vehicle crashworthiness and occupant restraint system performance for the
subject vehicle, a 1994 Chevrolet Caprice 4-door sedan, NHTSA No. MR0103, at
an impact speed in excess of the current 48 kph (30 mph) ‘FMVSs 208

requirements.
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TEST PROCEDURE

This test was conducted in accordance with NHTSA's Laboratory Indicant Test
Procedure, New Car Assessment Program, dated January 1, 1990. Data was.
obtained indicant of FMVSS 208, ™“Occupant Crash Protection"; FMVSS 212,
"Windshield Retention®; FMVSS 219, "Windshield Zone Intrusion"; and FMVSS 301,

"Fuel System Integrity," performance.

The test vehicle was instrumented with nine (9) accelerometers to measure
longitudinal axis accelerations. The driver's and passenger's restraint
systems were instrumented with four (4) seat belt load cells to measure lap
belt tension and shoulder belt tension. The vehicle impacted a frontal 1load
cell barrier instrumented with thirty-six (36) barrier face load cells. The

vehicle's specified impact velocity range was 55.5 to 57.1 kph.

The test vehicle contained two (2) Part 572E 50th percentile adult male
anthropomorphic test devices (dummies). The dummies were positioned in the
front outboard designated seating positions according to the dummy placement
procedures specified in Appendices VII and VIII of the Laboratory Indicant
Test Procedure. This test was the first use of the driver dummy and the

second use of the passenger dummy.

Both dummies were instrumented with head and chest accelerometers to
measure longitudinal, lateral, and vertical accelerations, and with left and
right femur 1load cells to measure axial forces. Each Part 572E dummy's
instrumentation also included a chest potentiometer to measure longitudinal
deflection and a six-axis neck load cell to measure longitudinal, lateral, and

vertical forces and moments.

The eighty-three (83) data channels were multiplexed and recorded on two
(2) l4-track tape drives. The data was digitally sampled at 12,500 samples

per second and processed per section IP11 of the Laboratory Indicant Test

Procedure.

1-3 940525
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The crash event was recorded by one (1) real-time panning motion picture
camera and sixteen (16) high-speed motion picture cameras. The pre- and post-

test conditions were recorded by one (1) real-time motion picture camera.

The vehicie, occupant, and load cell barrier data are presented in Section
2.0. The occupant, camera, and vehicle measurements are presented in Section
3.0. BAppendix A contains the still photographic prints. Appendix B contains
the dummy, vehicle, and lcad cell barrier data plots. Appendix C contains the
dummy certification data. Appendix D contains miscellaneous test information.

Appendix E contains the restraint system instructions from the owner's manual.

1-4 940525



SECTION 2.0

FRONTAL BARRIER:IMPACT TEST SUMMARY
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TEST RESULTS SUMMARY

This frontal load cell barrier test was conducted at TRC on May 25, 1994.

The test vehicle, a 1994 Chevrolet Caprice 4~door sedan, NHTSA No. MR0O103,
was equipped with a 5.7-liter in-line engine, automatic transmission, power
steering, and power brakes. -The vehicle's test weight was 2133 KG. The
vehicle's impact speed was 56.5 kph. The vehicle sustained 690 mm of static

crush during the impact.

The driver's Head Injury Criteria (HIC) was 712 (See DATA ACQUISITION
EXPLANATIONS). The driver's chest maximum resultant acceleration with three
(3) milliseconds minimum duration was 52.2 g. The driver's chest maximum
deflection was 45 mm. The driver's left and right femur maximum axial forces

were 5386 N and 5296 N, respectively.

The passenger's HIC was 1058. The passenger's chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 63.0 g. The
passenger's chest maximum deflection was 47 mm. The passenger's left and
right femur maximum axial forces were 4433 N and 4161 N, respectively.

There was no loss of windshield periphery retention.

There was no penetration through the windshield.

Following the impact, no fluid spilled from the vehicle's fuel system prior

to the static rollover test or during any portion of the static rollover test.

2-2 940525



DATA ACQUISITION EXPLANATIONS

The driver's head Z-axis accelerometér,rHEDZGl} data contained noise. The

HIC was calculated after removal of the noise from the data. The noise also

affected the driver's head resultant acceleration calculation.

The left rear seat X-axis accelerometer, TLRXGl, recorded questionable data

from 122 milliseconds and did not return to zero after the impact event. The

left rear seat redundant accelerometer, TLRXGA, was used for left rear seat

velocity and displacement calculations.

The following data channels lost data at approximately 113 milliseconds:

Driver's shoulder belt force load cell -~ SHBF1

Right front passenger
Right front passenger
Right front passenger
Right front passenger
Right front passenger

Right front passenger

neck X-axis shear force load cell - NEKXF2
neck Y-axis shear force load cell - NEKYF2
neck Z-axis axial force load cell - NEKZF2
moment about X-axis load cell - NEKXM2
moment about ¥Y-axis load cell - NEKYM2

moment about Z-axis load cell - NEKZIM2

2-3 940525
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TABLE 1  CRASH TEST SUMMARY

NHTSA NO.: MRO0103 TEST TYPE:
TEST DATE: 05/25/94 TEST TIME:
VEHICLE YEAR/MAKE/MODEL/BODY STYLE:
VEHICLE TEST WEIGHT (XKG): 2133

IMPACT ANGLE (DEG)*: O

Frontal Load Cell Barrier
1553 AMBIENT TEMP.: 24° C

1994 /Chevrolet /Caprice/4~door sedan

IMPACT VELOCITY (KPH)?: PRIMARY = 56.5 SECONDARY = 56.5

MAXIMUM STATIC CRUSH (MM): 690

AVERAGE REBOUND (MM): 530

DUMMIES: Driver #192
TYPE: Part 572 E
LOCATION: Left front
RESTRAINT: Airbag and

3-point unibelt
NUMBER OF DATA CHANNELS: 83

NUMBER OF CAMERAS: HIGH~SPEED 16

Passenger #142
Part 572 E
Right front

Airbag and
3-point unibelt

REAL-TIME 2

! with respect to tow track centerline.
? gpeed trap measurement (* .08 kph accuracy)

24 940525



TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: General Motors Corporation

MAKE/MODEL: Chevrolet Caprice VIN: 1G1BL52PORR106960

BODY STYLE: 4-door sedan MODEL YEAR: 1994

NHTSA NO.: MR0103 COLOR: Silver

ENGINE DATA: TYPE: Inline CYLINDERS: 8 DISPLACEMENT: 5.7-liter
TRANSMISSION DATA: _4 SPEED, ___MANUAL, _X AUTOMATIC, ___FWD, _X RWD,
DATE VEHICLE RECEIVED: 05/13/94 ODOMETER READINC: 22
DEALER'S NAME AND ADDRESS: Clippinger Chevrolet

P.0O. Box 1375
" Covina, CA 91722

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION Yes
POWER BRAKES Yes AUTOMATIC SPEED CONTROL Yes
POWER SEATS Driver only TILTING STEERING WHEEL Yes
POWER WINDOWS Yes TELESCOPING STEERING WHEEL No
TINTED GLASS Yes ATR CONDITIONING Yes
RADIO Yes ANTI-~SKID BRAKE Yes
CLOCK Yes REAR WINDOW DEFROSTER Yes
OTHER

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

CERTIFICATION DATA FROM VEHICLE'S LABEL:

VEHICLE MANUFACTURED BY: General Motors Corporation
DATE OF MANUFACTURE: 09/93 VIN: 1G1BL52PORR106960
GVWR: 2420 kg

GAWR: FRONT: 1181 kg, REAR: 1239 kg

AWD

940525



TABLE 2 TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Goodyear Eagle, P235/70R15 -

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 300 kPa
REAR: 300 kPa

SPARE TIRE (MFR., SIZE): Goodyear, T145/80D62

TYPE OF SEATS: FRONT: Split bench
REAR: Bench

TYPE OF FRONT SEAT BACKS: Adjustable
MAXIMUM WIDTH: 1956 MM
WHEELBASE: 2935 MM
LOCATION OF LABEL STATING TIRE DATA:
The label was located on the driver's door.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: ©P235/70R15
RECOMMENDED COLD TIRE PRESSURE: FRONT: 210 kPa ; REAR: 210 kPa

DESIGNATED SEATING CAPACITY: 3 FRONT 3 REAR
6 TOTAL

VEHICLE CAPACITY WEIGHT: 499 kg

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN MILLIMETERS):

DELIVERED ATTITUDE: LF 762; RF 767; LR 707; RR 715
PRE-TEST ATTITUDE: LF 740; RF 745; LR 673; RR 663

POST-TEST ATTITUDE: LF 933; RF 904; LR 693; RR 657

540525



TABLE 2 TEST VEHICLE INFORMATION CONT'D

WEIGHT OF TEST VEHICLE AS RECEIVED (WITH MAXTIMUM FLUIDS):

RIGHT FRONT 527.0 KG
LEFT FRONT 520.0 XKG
TOTAL FRONT WEIGHT 1047.0 KG
TOTAL REAR WEIGHT 847.0 KG

TOTAL DELIVERED WEIGHT 1894.0 KG

RIGHT REAR 414.0 KG
LEFT REAR 433.0 KG
(55.3% OF TOTAL VEHICLE WEIGHT)

(44.7% OF TOTAL VEHICLE WEIGHT)

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RCLW" = RATED CARGO AND LUGGAGE WEIGHT

UDW = UNLOADED DELIVERED WEIGHT (1894 KG)
VCW = VEHICLE CAPACITY WEIGHT (499 KG)
DSC = DESIGNATED SEATING CAPACITY (6)
RCLW' = VCW - 68 (DSC) = 91 KG

TARGET TEST WEIGHT=UDW + RCLW' + (NO. OF HYBRID III DUMMIES X 76 KG/DUMMY)

TARGET TEST WEIGHT

TARGET TEST WEIGHT 2137 KG

1894 + 91 + 152

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 87 KG_OF CARGO WEIGHT:

RIGHT FRONT 565.0 KG
LEFT FRONT 554.0 KG
TOTAL FRONT WEIGHT 1119.0 KG
TOTAL REAR WEIGHT 1014.0 KG
TOTAL TEST WEIGHT 2133.0 KG

WEIGHT OF BALLAST SECURED IN VEHICLE:

0

RIGHT REAR 501.0 KG
LEFT REAR 513.0 XKG
(52.5% OF TOTAL VEHICLE WEIGHT)
(47.5% OF TOTAL VEHICLE WEIGHT)
(0.2% UNDER TARGET TEST WEIGHT)

KG

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: Rear bumper and trunk lid

CG = 1395 MM REARWARD OF FRONT WHEEL CENTERLINE

! Cargo weight for multi-purpose passenger vehicles, trucks, and buses is the

vehicle's rated cargo and luggage weight from the vehicle's label or 136

KG, whichever is less.
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TABLE 3. POST-IMPACT DATA

TEST NUMBER: 940525

TEST DATE: 05/25/94

TEST TYPE: Frontal load cell barrier
AMBIENT TEMPERATURE AT IMPACT AREA:
TEMPERATURE IN OCCUPANT COMPARTMENT:
IMPACT VELOCITY: PRIMARY = 56.5 KPH

(SPECIFIED. RANGE = 55.5 TO 57.1 KPH)

DISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP

NHTSA NO.:

TEST TIME:

IMPACT ANGLE:

24° ¢C

21° ¢C

SECONDARY

EXITING VELOCITY TRAP

TEST VEHICLE STATIC CRUSH (ALL MEASUREMENTS ARE IN MILLIMETERS):

MRO103

1553

56.5 KPH

51 MM

OO

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST:

POST-TEST:

TOTAL CRUSH:

AVERAGE CRUSH:

TEST VEHICLE REBOUND FROM FLAT BARRIER

(ALL MEASUREMENTS ARE IN MILLIMETERS):

DISTANCE FROM TEST VEHICLE TO BARRIER:

L

539;

L 5320; ¢cC
L 4731; ¢
L 589; C
636

C 467;

5430;
4740;

690;

R 585;

356 MM

R 5305

R 4677

R 628
AVG. 530
940525



FIGURE 1 IMPACT'VELOCITY MEASUREMENT SYSTEM

The final vane clears emitter/receiver 51 millimeters before impact.

The vanes have 305-millimeter spacing.
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FIGURE 2 ACCIDENT INVESTIGATION DIVISION DATA

FOR 56 KPH (35 MPH) FRONTAL BARRIER ' IMPACT

VEHICLE MAKE/MODEL/BODY STYLE: Chevrolet/Caprice/4-door sedan

VEHICLE NHTSA NO.:

MODEL YEAR: __1994 ;

VEHICLE SIZE CATEGORY:

VEHICLE WHEELBASE:

MAXIMUM WIDTH:

FRONT OVERHANG:

1055 MM

COLLISION DEFORMATION

CLASSIFICATION (CDC)

CRUSH DEPTH
MEASUREMENTS:

MIDPOINT OF DAMAGE:

'LENGTH OF DAMAGED
REGION:

MRO103 ; VIN: __1G1BL52PORR106960
BUILD DATE: __09/93 ; TEST DATE: _ 05/25/94
Large ; TEST WEIGHT: 2133 KG
2935 MM
1956 MM < L

€ /2 —r—— |2 —>

CODE: __12FDEW3

c1 = 589 MM

c2 = 632 MM

c3 = 651 MM

ca = __ 678 MM

cs = 690 MM

ce = 628 MM
VEHICLE CENTERLINE

D = (LONGITUDINAL)

L = 1460 -~ MM

|
|
=T R TIT R T T~
o | —
o | @ ®i% o 14
| Ly
l ,
!
I
—
;C/:D
A/\/
I
i
i
!
|
{
i
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FIGURE 3 VEHICLE ACCELEROMETER PLACEMENT

- (Z2) + VERTICAL \

(X> + LONGITUDINAL

SIBE VIEUW

i
CYF + LATERAL
i %
------------------------- e

BOTTOM VIEW
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TABLE 5

POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

HEAD

CHEST

ABDOMEN

LEFT KNEE

RIGHT KNEE

DOOR OPENING:

FRONT

REAR

SEAT MOVEMENT:

FRONT

REAR

GLAZING DAMAGE:

DRIVER #192
Airbag, seat

back, head restraint

Airbag

None

Instrument panel

Instrument panel

LEFT

Easy

Easy

SEAT BACK FAILURE

None

NA

PASSENGER #142

Airbag, seat

back, head restraint

Airbag

None

Instrument panel

Instrument panel

RIGHT
Easy
Easy
SEAT SHIFT
None
NA

The entire windshield cracked on impact.

OTHER NOTABLE IMPACT EFFECTS:

None
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TABLE 6. FMVSS 208 DATA SUMMARY

VEHICLE YEAR/MAKE/MODEL/BODY STYLE:

1994 /Chevrolet/Caprice/4~door sedan

VEHICLE NHTSA NO.: MR0O103 ; TEST DATE: 05/25/94
DRIVER PASSENGER
MAXIMUM ACCELERATIONS (G): DUMMY #192 DUMMY #142
HEAD X-AXIS -62.8 -71.6
HEAD Y-AXIS 16.6 -11.7
HEAD Z-AXIS? NA -47.4
HEAD RESULTANT? NA 80.8
CHEST X-AXIS -49.2 -62.9
CHEST Y-AXIS -6.5 -6.6
CHEST Z2-AXIS -21.2 -22.8
CHEST RESULTANT* 52.2 63.0
CHEST RESULTANT TIME INTERVAL (SEC.)* .003 .003
HEAD INJURY CRITERIA (HIC) VALUES:
HICc*® 712 1058
HIC STARTING TIME (SEC.) .068 .070
HIC ENDING TIME (SEC.) .104 .103
AVG. HEAD RESULTANT ACCEL. DURING '
HIC TIME INTERVAL (G) 76.9 63.2
MAXIMUM CHEST DEFLECTIONS (MM):
CHEST X-AXIS 45 47
MAXIMUM CHEST DEFLECTION TIME (SEC) .081 .088
MAXIMUM COMPRESSIVE FEMUR FORCES (N):
LEFT FEMUR 5386 4433
RIGHT FEMUR 5296 4161
MAXIMUM SEAT BELT FORCES (N):
LAP BELT 4131 6327
SHOULDER BELT® 9180 8513

NOTE: ALL VALUES LISTED MUST BE OCCURRING DURING PRIMARY

(HEAD ACCELERATIONS LISTED MUST BE DURING HIC TIME INTERVAL.)

1 0.003 SEC. MINIMUM DURATION.

2 THE MAXIMUM HIC TIME INTERVAL IS 36 MILLISECONDS.

% see DATA ACQUISITION EXPLANATIONS

IMPACT EVENT.
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VEHICLE YEAR/MAKE/MODEL/BODY STYLE:

TABLE 7 HYBRID III NECK DATA SUMMARY

1994 /Chevrolet /Caprice/4-door sedan

VEHICLE NHTSA NO.: MR0O103 ; TEST DATE: 05/25/94
DRIVER PASSENGER
MAXIMUM VALUES: DUMMY #192 DUMMY #1472
NECK X—-AXIS FORCE® (N) 316 -456
NECK Y—~-AXIS FORCE® (N) 348 174
NECK Z-AXIS FORCE® (N) 2842 2752
NECK MOMENT ABOUT X AXIS® (N-M) 26 -16
NECK MOMENT ABOUT Y AXIS® (N-M) -21 38
NECK MOMENT ABOUT Z AXIS® (N-M) 25 -5

NOTE:

ALL

VALUES LISTED MUST BE OCCURRING

DURING PRIMARY

IMPACT EVENT.
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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 and chest impacted
the airbag. The driver dummy was restrained by the airbag and the three-point
unibeit. The dummy rebounded rearward and slightly to the left into the seat
back with the dummy's head rotating rearward contacting the hééd restraint and
seat back. The driver dummy came to rest in the driver's seat, restrained by

the three-point unibelt.

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
slightly forward with the dummy's head and chest impacting the airbag. = The
right front passenger dummy was restrained by the airbag and three-point
unibelt. The dummy rebounded rearward into the seat back as the dummy's head
contacted the head restraint and seat back. The right front passenger dummy
came to rest in the right front passenger's seat leaning slightly to the right

restrained by the three-point unibelt.

2-16 940525



TABLE 8 SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

DRIVER PASSENGER
BELT LENGTH DATA:
BELT LENGTH FROM TRIM PANEL
EXIT TO BOLT HOLE ANCHOR POINT
FOR CONTINUOUS WEBBING SYSTEMS. 2480 2480
SHOULDER BELT LENGTH AS MEASURED
ON PART 572 DUMMY. 830 870
LAP BELT LENGTH AS MEASURED ON
PART 572 DUMMY. 670 680
SHOULDER BELT SPOOL-OFF LENGTH:
AS DETERMINED BY FILM ANALYSIS 46 71
AS DETERMINED MECHANICALLY 70 56
AS DETERMINED ELECTRONICALLY 75 83
BELT STRETCH LENGTH (MM/M):
AS MEASURED MECHANICALLY 3 0
AS MEASURED ELECTRONICALLY 1 0
RETRACTOR LOCK-UP TIME (MS):
AS DETERMINED BY SHOULDER
BELT SPOCOL~OFF 60 44

ALL MEASUREMENTS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.
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FIGURE 4 LOAD CELL BARRIER CONFIGURATION

36 LOAD CELLS
4 ROWS
9 COLUMNS

FRONT VIEW

FIXED BARRIER

< 83" >
T i o i
y Di D2 | D3| D4 D5 | D6 i D7 | D8 D9 |
: — i :
E c1 | c2 035 I C4 | c5 | C8 55 c7 | c8 | c9 i: LOAD CELL.
S e ! PARRIER
| il i ’.
i B1 | B2 | B3i|! B4 | BS | B6 I|i B7 | B8 | B9 |
3 i m E
L AT | A2 A3l A4 | AS AGHA7 A8 Age¢
_________________ I_..____._-_______.__.x e - e - - == e —- —
<«— GROUND
3 L og LEVEL
TRACK C/L
Group 1: Al through B3
Group 2: A4 through B6
Group 3: A7 through B9
Group 4: C1 through D3
Group 5: €4 through D6
Group 6: C7 through D9
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TABLE 9 TOAD CELL BARRIER DATA SUMMARY

POSITIVE NEGATIVE
LOCATION DIRECTION DIRECTION
TOTAL GROUP 1 2.1 kN @ 296.9 ms 102.2 kN @ 44.9 ms
TOTAL GROUP 2 2.1 kN @ 297.0 ms 182.2 kN @ 86.6 ms
TOTAL GROUP 3 0.9 kN @ 246.0 ms 9.3 kN @ 48.1 ms
TOTAL GROUP 4 1.2 kN @ 229.4 ms 69.3 kN @ 27.0 ms
TOTAL GROUP 5 1.4 kXN @ 229.5 ms 231.3 kN @ 54.4 ms
TOTAL GROUP 6 2.0 kN @ 229.8 ms 69.0 kN @ 30.4 ms
TOTAL LOAD CELL FORCE 8.5 kN @ 229.4 ms 671.2 kN @ 54.6 ms

TENSION IS POSITIVE
COMPRESSION IS NEGATIVE
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SECTION 3.0

FMVSS 212, 219 (PARTIAL), AND 301 DATA
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FIGURE 5 FMVSS 212 TEST DATA

DETAILS OF WINDSHIELD MOUNTING SUCH AS RETENTION METHOD, TRIM TYPE, ETC.:

Plastic trim around outer perimeter, adhesive around inner perimeter.

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.

WINDSHIELD PERIPHFRY MEASUREMENTS:

PERCENT

PRE-TEST POST-TEST RETENTION
.RIGHT SIDE ] 2400 2400 100.0
LEFT SIDE 2400 2400 100.0
TOTAL 4800 4800 100.0

PRE-TEST WINDSHIELD MOUNTING MATERIAL TEMPERATURE: 21° C

—— 20
A4
Width of Moulding
15 Indicated
A
15

FRONT VIEW OF WINDSHIELD®

ALL DISTAl\iCE MEASUREMENTS ARE IN MILLIMETERS.
! INDICATE AREAS OF LOSS OF RETENTION, IF ANY, ON WINDSHIELD DIAGRAM.

3-2 940525
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FIGURE 6 FMVSS 219 TEST DATA

PROTECTED ZONE LOWER EDGE REQUIREMENT:

The lower edge of the protected zone is determined by placing a 165-millimeter
diameter rigid sphere weighing 6.8 kg 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 13 millimeters from the
locus 1line. The LOWER EDGE OF THE PROTECTED ZONE is the 1longitudinal
projection onto the outer surface of the windshield of this line.

WINDSHIELD MEASUREMENTS:

‘< A

b ]
]

1392

B = 505
Y

! - L
[N e oo B

Q
]

1797

E=__538 "X Lower Edge of Protected Zone

(marked by tape on windshield)

F = 613

e
i

Zero Point (0,0)

3z

FRONT VIEW

METHOD OF ADHERING PROTECTED ZONE TEMPLATE TO WINDSHIEID: NA

AREAS OF WINDSHIELD TEMPLATE PENETRATION COORDINATES
GREATER THAN 6.0 MM: NA X Y
1.
2.
3.

AREAS OF WINDSHIELD PENETRATION, BELOW THE PROTECTED ZONE,
THROUGH THE INNER SURFACE OF THE WINDSHIELD: None

1.

2.

3.
ALL MEASUREMENTS ARE IN MILLIMETERS.
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TABLE 10 FUEL SYSTEM DATA

MAKE /MODEL: Chevrolet/Caprice

NHTSA NO.: i MRO103

FUEL SYSTEM CAPACITY: 87.4 LITERS (FROM OWNER'S MANUAL)

USABLE CAPACITY: 87.4 LITERS (FURNISHED BY COTR)

TEST VOLUME RANGE: 80.4 LITERS TO 82f2 LITERS (92-94% OF USABLE)
ACTUAL TEST VOLUME: 81.0 LITERS (WITH ENTIRE FUEL SYSTEM FILLED)
TEST FLUID TYPE: STODDARD SOLVENT

SPECIFIC GRAVITY: ] 0.764

KINEMATIC VISCOSITY: 0.99 CENTISTOKES

TEST FLUID COLOR: PURPLE

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

The fuel filler neck is located at the rear center of the vehicle.

The fuel lines run along the left side to the front.

ELECTRIC FUEL PUMP: Yes FUEL INJECTION: Yes

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

3-4 940525
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TABLE 11 FMVSS 301 POST-~-IMPACT TEST DATA

TEST VEHICLE NHTSA NO.:_ MR0103 ; TEST DATE:__ 05/25/94

VEHICLE MAKE/MODEL/BODY STYLE:__Chevrolet/Caprice/4-door sedan

TEST REQUIREMENTS:

Test vehicle fuel tank filled tc 92 tc 94% of manufacturer's usable 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 (_56 KPH)
OBLIQUE (48 KPH) WITH ° BARRIER FACE

FIRST CONTACTING (DRIVER/PASS.) SIDE.
REAR MOVING BARRIER (48 KPH) i

LATERAL MOVING BARRIER (32 KPH)

FUEL _SYSTEM FLUID SPILLAGE MEASUREMENTS:

TEST MAXIMUM
RESULTS ALLOWABLE
1. FROM IMPACT UNTIL VEHICLE MOTION CEASES -~ - - oG 28 G
2. 5 MINUTE PERIOD AFTER VEHICLE MOTION CEASES - C G 142 G
3. NEXT 25 MINUTES AFTER 5 MINUTE PERIOD - - - - 0 G 28 G/MN

FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None
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FIGURE 7 _FMVSS 301 STATIC ROLLOVER TEST DATA

NHTSA NO.: MRO103
TEST PHASE

Fuel Filler Cap

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

TIME REQUIRED FOR MACHINE TO ROTATE S0° = 2 minutes, 00 seconds
FMVSS 301 POSITION HOLD TIME = 5 minutes, 00 seconds
TOTAL - - - = - = 7 minutes, OO; seconds
NEXT WHOLE MINUTE INTERVAL = - - - - = 7 minutes
FUEL SYSTEM FLUID SPILLAGE MEASUREMENTS:

TEST MAXIMUM
0° TO 90° ROTATION (FUEL FILLER CAP DOWN) RESULTS ALLOWABLE
1. FIRST 5 MINUTES FROM ONSET OF ROTATION = = = = — = Cc G 142 G
2. 6TH MINUTE FROM ONSET OF ROTATION - - - - —- - — - oG 28 ¢
3. 7TH MINUTE FROM ONSET OF ROTATION - - - = - — - - 0 G 28 G

FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None

3-6 940525
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NHTSA NO.:
TEST PHASE

FIGURE 7

FMVSS 301 STATIC ROLLOVER TEST DATA, CONT'D.

MR0103

90°

180°

AP s A7)

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

TIME REQUIRED FOR MACHINE TO ROTATE 90° = 2 minutes, 0o secon@g
FMVSS 301 POSITION HOLD TIMEV = 5 minutes, 00 secondg
| TOTAL -’— - - - = 7 minutes, 00 seconds
NEXT WHOLE MINUTE INTERVAL - - = - - = 14 minutes
FUEL SYSTEM FLUID SPILLAGE MEASUREMENTS:

TEST | MAXIMUM
90° TO 180° ROTATION RESULTS ALLOWABLE
1. FIRST 5 MINUTES FROM ONSET OF ROTATION - = = = = - 0g¢G 142 ¢G
2. 6TH MINUTE FROM ONSET OF ROTATION = = = = = - = = | 0 G 28 G

3. 7TH MINUTE FROM ONSET OF ROTATION = = = = = = = = 0¢G 28 G

FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None

3-7 940525



FIGURE 7 FMVSS 301 STATIC ROLLOVER TEST DATA,

CONT'D.

NHTSA NO.: MR0O103
TEST PHASE

180°

1 Y

ez C ) V7

2rA T V77

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range = 1-3 min.)
TIME REQUIRED FOR MACHINE TO ROTATE 90° = 2 minutes, Q0 seconds
FMVSS 301 POSITION HOLD TIME = 5 minutes, 00 seconds

TOTAL - — - = = = 7 minutes, 00 seconds
NEXT WHOLE MINUTE INTERVAL = - - = = = 21 minutes
FUEL SYSTEM FLUID‘SPILLAGE MEASUREMENTS ¢
‘ TEST MAXIMUM
180° TO 270° ROTATION RESULTS ALLOWABLE

1. FIRST 5 MINUTES FROM ONSET OF ROTATION - - - - =~ - 0¢G 142 G

2. 6TH MINUTE FROM ONSET OF ROTATION =~ - - = — — - = 0 G 28 G

3. 7TH MINUTE FROM ONSET OF ROTATION = - — - = = = = oG 28 G

FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None
3-8 940525
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FIGURE 7 FMVSS 301 STATIC ROLLOVER TEST DATA,

CONT'D.

NHTSA NO.: MRO103
TEST PHASE

270°

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range

360°

011/ R

1-3 min.)

TIME REQUIRED 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 - - - = = = 28 minutes
FUEL SYSTEM FLUID SPILLAGE MEASUREMENTS:

TEST MAXIMUM
270° TO 360° ROTATION RESULTS ALLOWABLE
1. FIRST 5 MINUTES FROM ONSET OF ROTATION = = = = = = oG 142 G
2. 6TH MINUTE FROM ONSET OF ROTATION = = = = = = =~ = 0 G 28 G
3. 7TH MINUTE FROM ONSET OF ROTATION - - = = = — = = 0 G 28 G
FUEL SYSTEM FLUID SPILLAGE LOCATION(S}):

None
3-9 940525
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FIGURE 8 DUMMY MEASUREMENT LOCATIONS FOR _FRONT SEAT OCCUPANTS

VERTICAL LONGITUDINAL PLANE

T~
Passenger| ____ @ ..... SR T AP | S
Driveril. ___. _ @, ..... S Y IR § I

I ~\

VERTICAL TRANSVERSE PLANE

il
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TABLE 12

DUMMY MEASUREMENT DATA FOR FRONT SEAT OCCUPANTS

DRIVER PASSENGER

DESIGNATICON TYPE OF MEASUREMENT (SERIAL #192) (SERIAL #142)
WA®° WINDSHIELD ANGLE 25 25
SWA® STEERING WHEEL ANGLE 18 NA
sca° STEERING COLUMN ANGLE 72 NA
SA° SEAT BACK ANGLE?! 26 26
HZ HEAD TO ROOF 211 207
HH HEAD TO HEADER 322 324
HW HEAD TOC WINDSHIELD 686 €96
HR HEAD TO SIDE HEADER 233 241
NR NOSE TO RIM 334 NA
NA NOSE TO RIM ANGLE 12 NA
CD CHEST TO DASH 495 491
Ccs STEERING WHEEL TO CHEST 247 NA
RA RIM TO ABDOMEN 157 NA
KDL LEFT KNEE TO DASH 165 139
KDR RIGHT KNEE TO DASH 171 155
Kba OUTBOARD KNEE TO DASH ANGLE 36 44
PA° PELVIC ANGLE 22 24
TA° TIBIAL ANGLE 32 30
KX KNEE TO KNEE 260 270
ST STRIKER TO HEAD 535 840

STRIKER TO HEAD ANGLE -82 -80
SK STRIKER TO KNEE 587 599

STRIKER TO KNEE ANGLE -3 -3
SH STRIKER TO H=-POINT 215 239

STRIKER TO H-POINT ANGLE 23 16
SHY STRIKER TO H-POINT (Y DIR.) 277 265
HS HEAD TO SIDE WINDOW 275 299
HD H~POINT TO DOOR 225 217
AD ARM TO DOOR 152 153

THE SEAT BACK ANGLE (SA®) IS MEASURED RELATIVE TO VERTICAL, ALL OTHER ANGLES
ARE MEASURED RELATIVE TO HORIZONTAL.
ALL ANGLE MEASUREMENTS ARE IN DEGREES.

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
! Angle measured from head restraint support.
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FIGURE 9 SEAT BELT POSITIONING DATA

__); C
DUMMY’'S CENTERLINE _\h: D &

D’ RING

SHOULDER BELT PORTION

LAP BELT PORTION

A
T
B
A
v v
~——__ 3 MILLIMETERS THICK
MALE BLADE L ALUMINUM PLATE
N a
BUCKLE ASSEMBLY k\\\__ :
INBOARD ANCHORAGE ) RETRACTOR
__“\\*  REEL
OUTBOARD ANCHORAGE

FLOORPAN "‘/

DRIVER PASSENGER

A - TOP SURFACE OF ALUMINUM PLATE TO BELT UPPER EDGE

B - TOP SURFACE OF ALUMINUM PLATE TO BELT LOWER EDGE
C - DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP
LAP BELT TENSION (N)
SHOULDER BELT TENSION (N)
ADJUSTABLE SEAT BELT ANCHORAGE POSITION

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.

343 335
271 247 -
129 129
60 57
13 18
18 18
NA NA
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FIGURE_10___CAMERA POSITIONS

2 Q QT—‘REAL-TIME PANNI

y'd

NG

///r— CONCRETE PAD

Q .
11 ‘
10

BARRIER —

UMBILICAL
CABLE

CABLE

TOW
ROAD

— 7|
) R s
S i
s

MONORAIL!

TOW
CABLE

12 S
OVERHEAD
STR.COL.
MOTION TARGETS
3

15
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FIGURE 10 CAMERA POSITIONS, CONT'D.

BARRIER

BARRIER /

FACE EXTENSION
ABOVE LOAD CELL
ASSEMBLY

LOAD CELL———
ASSEMBLY

S PLPL] [ @PP|  PHOTOGRAPHIC TARGET

£ \X
- I B— . E—_
mll @ S—I& ", @/ =

(o]
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FIGURE 11 VEHICLE TARGET LOCATIONS

S ‘f‘\ il /}_1/
J | 1
! 7 zfs
''''''''''' I AT T T T TS
418 [ | 7c1
__________ Voo D | ) /253
P AN B i
p— N\ | LN
! _—
> 127 |
i
@@@ l .~ CENTER OF
P//’ REGR THREeGET
N 127 . 877___%

—~ | %Eﬂ 1.
Nyl @©)—

%&_lozo_ﬁj L _3
952 988 !\ 1950 X

* i

—{ —460
D) (o]
/] ANG
\

,.

oG,

(& 16!

45 4 1001
1953 o 956 | 997__| 1524

All measurements are in millimeters.

4-8 940525



- FIGURE 12

Cir, of
strg. colmA x

PRE-TEST AND POST-TEST MEASUREMENT POINTS

X7 :
v - A
\To 'A' Post
< X1 >
To edge of door
x2 »]  {even number for right
side and odd numbers
e X21 —» le¢ X3 »  forleft sids)
# < X45
Length of
Engine Block e——— X8 —— &

A

X18,20 (right / left side)

= X67

e - X10,11

Y

Rear Datum Reference

To trailing edge behind door
i (right/ left side)

4

Toleading edge in
front of door

/— To Headliner

(right/ left side)

¥
Ctr. Strg. Column

_____________________

A

e X12,13

A6 ——
To strg. Colurnn

AN

Rear Datum
Reference
at center

& of rear
bumper

To bottom of )
/A post (right / left side)

X14,15 ———

™o firewall (right/ left side)

940525



CHEIDJBWTTTTW UT aae sjuawansesw TIY

0 06% 06% MO0Td ENIONH A0 HIONAT TZX
685 TELY 0ZES ¥IdWNg INO¥d J0 HAIS IJET Ol TTIOIHIA JO FOVJIUNS UVIAY 0ZX
829 LLYY S0€ES HIdWNg INo¥d 40 IAIS IHOIY¥ O FTDIHAA 40 HOVIHMAS ¥VHEN 6TX
GE SLE 0T¥ YANITAVEH OL NWATOD ONIHEALS J0 HALNID 81X
9T- 09¢ 124> ISOd u¥u OL NWNTIOD HNINIALS J0 WALNID LTX
XA S 882€ G9T¢ YAINID TIFHM ONIHIHLS OL ATIDIHIA J0 HOVLUNS UVEY 91X
1T 6€0¥ 0S0¥ HAIS IdET ~ TIYMEMId Ol STIOIHIA J0 HFOVJYNS dVHY STX
€T Zvov GS0¥ 4AIS IHOIY ~ TIYMEYIJ Ol HTIOIHEA A0 HOVJUNS UVAY PIX
14 EGLE LSLE HdIS IJ4IT NO LSOd u¥u 4O ROLLOHE OL HITDIHAA JO FOVAUNS ¥VIY ETX
9 9vLE ZsLE 01§ IHOIY NO ISOd u¥. 40 WOLLOH OL HATOTHEA 40 EOVJYAS ¥VHY ZTX
z- %092 co9ze ¥00d I4dT 40 @OQH ONITIVYL YAMOT OL FTIOIHIA JO FOVJIHAS UVAM TIX
0T £6G2 £09¢C ¥ood IHOIY 40 @O0Qd ONITIVEIL YEMOT OL ATOIHAA 40 HOVIUNS HYAY 01X
1= L6ST 98S¢ JOOd L4AT 40 AOAH ONITIVII ¥TAAN OL FIDIHAA A0 HOVJAUAS ¥VEA 6X

4 S8S¢ L8ST Y004 IHOIY J0 ED0H ONITIVEL HAddN OL &IOIHAA JO0 HOVJHNNS dVad 8X

€ 8LLE I8LE JoOod IJ4d7T J0 EOAd ONIAVHT ¥EMOT Ol ATIOIHIA JO HOVLUNS dVIY LX

9T 6GLE SLLE Jood IHOIY 40 EH0d ONIAVIT ¥IMOT OL ATIDIHIA J0 IAOVAUNS UVTAY 9X .
8T S8LE £08¢€ H0Od IL4AT J0 #OQH ONIAVHT ¥dddn Ol TTOIHAA J0 HOVJIUNS ¥YHY 6X

€T 68LE zos¢t Y0OOd IHOIY JO0 #9dd ONIAVIT ¥EddN O ATOIHIA J0 HOVJYNS YVEH 124

SL G507 0ETY TIYMIYIA Ol FTOIHAA 40 HOVJYAS UYEY £X

oee 00%¥ 0€9% MD0Td @NIONE 40 INOYWd OF TIDIHIA 40 HOVJHUNS YVaH zX

069 ovLY 0E%S ENITIEINGD IV ATOIHAA 40 HIONIAT TVLOL X
T ISHI~-I50d ISaI~34d INIWZUNSYAN 40 AdAL “ON

GZS0¥6 THHAAWON LSdL aotadep/jeToasdyDd TIAAON/HAYN HIOIHAA

SLNUIWHANSVAW HTOIHIA JELOYARI $1 dJT9Yd

940525

4-10



APPENDIX A

PHOTOGRAPHS

940525



-1

A

gure

1

F







H
:
i
i
i

"

[T

E-TEST LEFT SIDE VIEW

A4




A-S

ST-TEST LI

PO

i

A




525

940







PURE—




840525




[—

[S———







U







3
i

3
H

[P [Nl













R —

RO



j‘




{

[P,

1
|
i
{
|
!

i
H

(ST




NECK AND FUEL TANK VIE

940523

|
1
I
{

[



1
i
i
{

3
H
§
i
H

1
I
i

1
H
H
H
H
i

[S——







S JEURS—. T [P PR [ e [ i R O, PO, PN [P S——— JUE— S .




f
!

j
i




[T

U

ooy

£



[—

f
{
b
H
)

!
i
|
|
1










4

POS|

&

DUM

-




i
mhER
R




!

[

i
H

}

[P




P

PR

A

.

E-TE

PR




1

|
|

NS P—— [




!

{
|
;
|




i
i
.

1
|

*
i
i\
i

I




"

4

INTERIOR - ¥
i

et

H



|
i

I
i

|
8




o s [ RN

| ! . |

p U PO —— [P PR P, PR [U—










il

O




L







,,l
HHl
;z!rh;a.




[ ———

L




T
i

CVIEW 2




i
i
i
}




L

[T




APPENDIX B

DATA PLOTS

T

940525






[,

ﬁ

'*;;é
=

o




SW BF' ZB ® 9 £8°79- ‘SW ¥9'BGT 8 9 £L°CT :9lb0 Av3d peBT SSY10 THJ «¥3LIIA TIXO3IH : TINNGHD
(50} 3JHIL
ple P8¢ RGL Y AA RBT P51 gel o1 DL 134 g1 pZ-
| | | "
— PO~
— pE~
D
o
()
m
-
m
A
] o
pbiiA it Viadh L el AR . . IYSTRORPGVRY. ' 1 "N WP FRPOR TN ) M
1 o]
=
o
— BE
— B8
eRIBMU ININSS35SY HUI KIN "ONT Ol o6

GZERYE - H3EHNN 1531

NDILPY3AT3300 5IKU-X OU3H Y¥3IATHO
HITHYEE 17130 QYD TYLINOHS OLNI 3D0I¥dP3 L3ITOHAIHD ¥B61

348525

B-2



SH PR 957 ® 9 85 9- ‘SW ¥ TBT & D $3°91 :UIVD HP3Id

BIg P8¢ BGC A A

(5WY  3NIL

BB1T BoT BEl Bot

peetT 559710
BL

"HO ¥3LNI4

k4

21

TOA03IH : TINNUHD

pZ-

CZGRYE :Y3GUNN LS3L

£RIBYN LN3INSS3SSY HUD MiN
NDILBY3IT3II0 S5IXU-A OV3IH H3A

Iy0

H3THYYa 17130 auDT TWAINOYS OLND 33I¥dBd 137108A3IHD +BE1

s E

“INT J8l

2b-

69~

BE-

er

83

86

NOI1Bd313330

(3

8948525

B-3



SW B9 IZT ® 9 GG Igv~ ‘SW L' C6T B 9 9L T¥ thcm Av3d
: , (5WY  3JNIL
sﬂm wmw smm @NN @WH smﬁ @mﬂ @oﬁ 8h

or

peeBY SSYI1I "HIY - H43LTT4

Dl

TOZO3IH - TINNBHD

pe-

SNOTIVNVIAXd NOILISINDOV VIVQ @98

¢RTOUN LININSSISSY HUJ M3IN
NDILoY373000 SIKY-Z Ob3IH H3IATHO
HITHYYE 1730 QYD WINOHS OINI 3318dBD L3TI0¥ATHD +B61T

CZGRY6 - H3IEUNN 153l

“ONI

Jul

06~

03~

Bt

93

0B

NOT1¥4373339

(3)

948525

B-4



948525

SW ZL'9T ® 9 1Z°P 'SW 96881 8 9 LI ISy :p1B0 »v3d PABT SSY1D HI :¥3ILIIA TOMOIH : TINNGHD
(SWH}y 3JUIL
pIg R8T PCZ YA PB1 po1 BET 201 L Dy D1 Y
)
B
- b
j; >
[ge]
[p]
il 3
m
m
X
g3 = 7
o m
=z
o
— BB
SNOTLVNVTAXE NOILTSINDON VIVA °°8 - 0Bl
YA

LZGP¥B :H3IANAN 1531

SRIPYN LN3INSS3SSE HUd MIN “INT Jdl
NOIL1PY3T3020 INULIN53H OV3H H3ATHO

H3ITHYEE 1730 QUD7T TULNOYMS OINI 3JIddP3 L3T08AZHD +B61

= e == S =i s ey




SW BF BGZ 8 N 9B°GET- “SW ¢L ¥BT B N Z9°GIE :¥1v0 Av3d R RBBT SSBIJ "HY :¥3L1714 FAXAIN : TINNUHD

(SH) 3NIL
BIg p8e BEZ A A PB1 291 8et gorT oL 4 871 RC-
98-

33404

(zB1 X N)

B3

CZGRYE H3ANNN LS3l £PIBHH LNINSS3ISSH HED MIN "INI 3dl
JIHO04 HYIHS SIXKU-X MO3IN ¥3ATHO
H3ITHYYE 1730 0D TWINOHS OLNI 3318dU3 L370¥ATHD ¥b61

8948525

B-6



SH Br 921 @ N 56 SBI- 'SW BB'ZB 8 N E¥ B¥E :ylvd Av3d POBT SSETD HD ¥ILTIA  F4ANIN : TINNUHD
, CIRE “
pis P8Z Pz 0zZ 051 P31 oc1 001 oL oF o1 pZ-
_ PO~
] @VI
— @NI
.
(@]
pmv)
o
m
T — e T iifiiliziia1¥3?$}£§3f;§iér§1§ii;%5<4 B Mt el 0 =
>
=
, >
— oz
— oy
CZCDY6 - U3ENNN 1531 $BT10UN LNINSSISSU uud AaN “INT oul 23

J0H04 HU3HS SIXU-A MI3IN ¥3ATHO
HATHYEE 17133 0UDT WINOHI OINI 30IddYd L3T08AZHD ¥B61

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ - e e e e e e

948525

B-7



SW ¥ 6Z7T 8 N 9. @89~ ‘SW BB 'BL 8 N BB C¥BC :VIV0 AV3d , pBBT SSW13 "HI :d¥3L1d4 TAZA3IN : TINNGHD
. (SWY  3NIL : . :
RIg pge BGC A4 PB1 B51 Bel 0o 0L k4 eI - BE-
_ _ 89-
—] Gv.l
fm— SN.’
-
o
pro)
(4
m

e L e Y

=

x>

>

N
—1 8Z
— 8%
85

CZGRYE - H3EHNN 1§31 £PTOHN LN3INSSISSU HUD KN “INT Jdd
A0H04 WIKE SIXKU-Z AI3IN d3ATHO
YATHYEE 17133 OUDT WINOY4 OINI 3DI¥dUd L3ITI0HAIHD ¥B61

948525

B-8



Big

948525

SW ¢5°GBT 8 W'N BL Ti- ‘SW #B EB B W N ¥ 97 :¥lv0 Mvid @9 SSYTD "HI -¥3LTId TWXHIN - TINNGHD
(5W)  3HIL
p8e BCC ' TAA BT . R sl per BL 4 o1 YA
BB1-
—1 021~
- P9~
—f
o
2
[
c
e rashome g — 4\\\.\)\.{}\\.\}5‘(//4’ » " S m Q_.v
— m
=
=
— B3
-—4 BL1
ECGRYE - H3IGHNN L1531 £RIPYN LN3NSS3ISSY HBD MiIN “INT OHl 081

SIXY X LNOBY INJKWOW AJ3N HIATHO
HATHYEE 17130 0D TUINOYA OLNI 301¥dUd L3I108ATHD ¥B61

[P P— PO NS



SW 9 £BT 8 W'N 4Z T2~ ‘SW Z1'GG1 8 W'N ¥ GI :¢1v0 Mv3d pR9 SSV1I "HI -¥3LTIA

THANIN : TINNUHD

BBI-

AN

pB-

83

A

PBI

{(SH)  3HTL
pig pge BGZ et pB1 ER! act pot Bl By Bl YA
CZCPyB - HIGUNAN 1§31 SPTIOMUN LN3IWSGS3ISSY HUD M3N "ONT Q4L

SIXY A LNOHY LN3WOW XO3N d3ATHO
H3TH¥YE 7730 0UD7T WINOYA OLNI 30I8dud L3710dA3IHD ¥BG1

INBY0L

(H-N)

948325

B-19



SW 9E°BbT @ W'N 18 11~ ‘SW BE'B6 B W-N ¥Z'GZ :¥LlY0 MY3d BB S5UT13 "HJ ¥3ILII4 FTHZHMIN - TINNUHD

pIs

P8z BGZ

[5W)  3HIL
pee BB1 B31 BeT gel BL oy 81 Ré-
PBI-

=021~

INgyod

TP P

(H-N)

-—1 021

PB1

CZGP¥E : HJEANNN 1531

$BTOHN LNINGSISSY HUI MIN "ONT 044
SIXU Z LNOBY LIN3NOW XI3IN H3IATHO
HY3THdu8 1730 0D TWINOYA DINI 3231d¥dUd L3IT0YA3HD ¥BE61

l\ié, e S S S

948525

B-11



P [E——

SH ¥# ' £B ® 9 91 6%~

‘S| P8 BYT ® 9 ¢G5 9 :bly0 Myad

BT SSVYT3 "HJI :ddliId4

FIXLSD - TINNUHD

89~

Ph-

/1A

k4

83

(54} 3JHIL
BIg p8e BGZ BZe BBIT UER Bel 001 BL By B1 BZ-
CZCR¥B :YIGHNN 1531 CRTPYU LN3INSSISSY HUD H3N “INT Ol

NOTLu¥3T4006 SIKU-K LS3IHO H3ATHO
YATHYYA 1730 QUDTT TYINOHA DLINI 331¥d483 LITOYAZHO

¥B61

NOT1943713339

(N

948525

B-12



SN 95'9Z1 ® 9 B5°9- ‘SW BL'ILT ® 9 8B ¥ :PLU0 MY3d @81 558713 "HIO -¥3LTI4 TIALSD : TINNUHD
(SH)  3JUIL
p1g 1 YA V4 TAA BB1 @51 gel Bot RL By 21 pZ-
98-
—— @Vl
I. SNI
D
o
o
m
r
. . m
Ly
\\/\V\/\/\/\(/) >
e S J\(’)»\J/‘l\l?\:\‘/\/)\/\/\\\ 1)//\\\/}\\/\[(.\/\/\.\.//\:\1 @ M
o
o
— BC
— B
CZCPR¥6 - HIBNNN L1531 ¢RTRYN LNINSSISSU HUJ MIN "INT Jdl @3

e i,

NOTLBY3IT3020 SIXKU-A LSIHO HMIATHO
H3T4¥Y8 1130 QUD WINOYd OINI 321¥dYD L3IT0¥A3HD +BE1

3

[ P— P i

948525

B-13




SW BZ LL B 9 ZCZ ¥Z- ‘SW ¥9'BTT 8 D 63'61 :91¥0 Mvid @81 SSVYTD "HI :¥3LTI4 192183 :TINNPHI

BIg b8z BCC

: (SH) 3NIL ;
pee 0B1 821 Bel pert BL 04 B1 pZ-
83-

B3

CZGRYE - HIEANNAN 1631

CRIOHN LNINSSISSU HUD MIN “IND Odl
NOTLBY3IN30JW SIXU-Z LS3IHD H3ATHO
HITHYYE 17130 QUDT WINOYH4 OLNI 301ddU3 L3IT0UAIHD ¥B61

NOI1V¥371333%

()

948525

B-14



— oty [ [ — ST PSR e —. P,

348525

SW PR'BZ- ® 9 GR'@ "SN BZ' 4L ® 9 EC'EG Wivd NWY3d P81 SS¥TID "HI ¥3aLtIAd T9HLS3 : TINNUHD
(5W)  AWIL
pIg [L1: 14 RCC Y4 BBT 991 Bel pet BL P¥ g1 RZ-
[FARFGRAR T \Y @
— 8C
— B
o
o
[t
i
~
m
o
D n
—es 27
o oM
=
o
~— B
- —1 BB
CZGRYE - HIABUNN LS53L CPIBHN LNINSS3S5Y HPD MIAN "ONI 24l oct

NOTLUY3T3DAY INBLINS3Y LS3HD d3AINO
Y3Ty4uE 1730 08D WINOYS OINID IJTHJU3 13T0¥A3HD +BG61

¥

[ — - RS [ iy v ey PRASI— [R—




SW BB BB ® WW 9% Gk~ ‘SW 98 °BT 8 WW BC'B :91Y0 Av3d @81 SSY1D "HI -¥3LTIA TAKLSD : TINNYHD

(5H)  3HIL
R1g p8<e pGZ pee pB1 BN aeT pel BL /14 B pZ-
_ _ @ml

IN3N3IJIVIdSIO

[HH)

RE

GZGRYE - H3BNNN 1531 cpTRHH LNINGS3SSY HUD MAN “INT Jdl
NDIL13371430 L53HO d3ATYHO
H3ITHYEE 1730 0UDT TWINOYL OLINI 30I¥dU) L3T08A3HI BB

9483525

B-16



SW ZL 85 ® N L¥ 98£G- ‘SW ¥B'LZZ B N BC BIC :91V0 Woid @B3 SSYT3 "HI ¥3LTIA TAWAT = TINNUHD
(50 3UIL
1t UL TA BGZ TA4 2B1 P81 gel po1 DL A4 B1 Be-
_ @@.ﬂl
— @WI
— @Wl
-
o
Q
o7
m
— Bk =
>
>
N
po— @Nl
P~ T 27)\.\9.})> -t @
PVRRIrT Y e 415/?))-()\(4 t§b\§\§>\é{:\f\\1 f T L
CZCPRYE :H3ANNN 1S31 SRTRHN LNINSS3ISS5U HBD MIN “INI umpvsm

30404 MNW34 1437 H3ATHO
¥ITHYYE 17130 QYD1 TYINOH4 OLNI 321¥dUd 13T0¥AIHD +B61

SN B P — [EN— [ [ ey -

948525

B-17




BTE

SW ¥B 69 ® N ¢G5 GBZG-

“SW ZE'9¥T B N T¥ B¥S 9100 AVidd

B9 SSY1D "HI ¥3LIA

TAWAH = TINNUHD

-

(5H)  3JWIL
p8c BGC A4 0BT Bo1 Bl pet BL B 81
.3 .b
CZGR¥6 :H3EUNAN 1§31 £RTPYN LN3INSSISSH HUD MAN “IND 24l

J0H04 ¥NKI4 -1HDTH ¥3ATHO
Y3THYYE 1730 OUDT IWINOYL OINI 33IddUDd L3IT0HA3HD

¥BB1

epi-

83-

By~

pL-

Bz

33404

(zBT X N)

949325

B-18



SN BB BKZ ® N 68 LE- S 95°GL B N B9 DL YlYO N¥Id | B9 S5YTD CHD :¥3LTI4 14087 : TINNYHD
(SW)  IWIL
pIs P8z Bz bz P51 po] oLl 28] oL oY o1 pz-
o~
o
—l oz
.
o
X
oy
LA
oy =
>
=
N
—| o9
—1 o8
CZCer6 - UIENNN 1831 SPT0UN LNINS53556 Hog RaN “INT gy 28!

30HD4 0¥Y0BLND 1738 dY7 ¥3IAIYHO
H3ITHYEE 71733 OuDT TWINOHA OLINI 3218dBDd L3T0HA3HD +B61

S [, [ [ U — [P— R S Swa——

949525

B-13



148HS5 : TINNGH]

A

1A

14

L)

BB

PRI

S BR BZ- ® N 65 % ‘SW $Z 89T B N 6% 66981 :vLY0 do3d - P9 5SYTD CHD :¥3LIIA
‘ , ; ; (SWYy  3NIL
pIs P8z pCzZ YA/ BT o1 Bl LY oL BY Bl pZ-
SNOTIVNVIAXd NOTLISINDOV VIVQ ®°S T
GZChve :HIGUNN 1531 ¢RTIBHY LNINSSISSY HYD M3N "ONI Jdl

308D4 L1738 H3WINDHS ¥IAIHD
Y314y¥va 1730 Q6D TWINOYS OLNI 331ddBD 13T0HAIHD +B61

33404

(zB1 X N)

848525

B-20



I ——

T08HS : TINNUHD

pE-

Bt

83

8b

pLl

BCT

SW BD'G- ® WW #1 8- "SW 9G'901 ® WW G6 ¥. :01v0 XHP3d @9 SSYT3 "HI :¥3LTId
(SHY NI
BIg R8¢ BEZ Ble PBI1 P51 get Bo1 BL By B1 TAS
CZGRYE :¥3IGNNN 1531 £RIBHY LINJHSS3SSE YD RN “ONT ddl

.

[ES——— [P JED—— JES— - P— .. .

IN3N3O0TdS10 L1738 ¥307TN0HS d3ATHO
HATHYYE 17130 OUD7T TBINOYd OLNI 33I8dU3 L3IT0HAIHD +B61

INIHIIFTdSIO

[RW)

848525

B-21




SW ¥Z 9L ® WW 18 8-

R1g

‘SIf ZB'EE B WW 1B°0 Y1Y0 Av3d P9 SSHTD THI - ¥ILIIA
(SH) IWIL |
P8z pGCZ YA BB k) Bl P01 BL ob

10385 : TINNYHD

B~

EZGPYH

(HIENAN 1S3l

$PIBHN LIN3HSS3ISSY HUD RIN
NOISNILX3 1738 Lb3S d3ATHO
Y3THYEE 1730 OQUDT WINOYd OLIND 3ITHdUD L3IT0HAZHD ¥661

"ONI

Yl

06~

[/}

g5

BB

IN3N3IvT4SI0

(1-81 X HK)

8948525

B-22



SH BR'BB 8 9 ¥9 T4~ “SW ¥B8°EST 8 D £F ' CF :UIUO MY3Id BT SSEI3 THJY ¥3LTIA CIXO3IH :TINNBHD
: (SWY  3JNTL ,
p1e L1 TA L1074 LYAA pB1 857 sl get BL )4 o1 BZ-
b~
pe— @Wl.
— Sml
>
(s
oy
m
[
"
; A3
L...._ by .i..._\_‘.. frig i .<—1.LJ...¢. _.b S w
o
=
o
—i BF
— B3
CZGR¥E - ¥dGUNN 1531 EPTRYHN LININSS3ISSY - HUD MIN "ONI Jdl o6

NOILUM3T32I0 SIKU-X 0U3H Y3INISSHd
HATHYU8 1730 QUDTT WINOYS OLNI 3031¥dBD LITOYAIHD +B61

948525

B-23

f



SH eB' ¥B ® 3 L 11~

pig pac PEZ

‘SW B6°BST ® D 6B'6 :YLUO Mb3d
(SH)  3HIL ,
BlL BBT 891 et 881 oL

k4

peet SSW1d "HI :¥3LTI4

D1

ZIAO3H : TINNUHD

BC-

CZGRYE :HIEAUNN 1S3l

£BTOHW LNINSSISSY HBJ H3N
NOTLbY3T3300 5IKU-A OU3H HIINISSUd
HITHYYE 1730 QUDT TWINOYA OINI 321ddUd L3TI0MATHD ¥661

“INI

Jul

06-

bt

83

0B

NOT1v4373339

(3

3948525

B-24



SW Z1'LL 8 9 B% L¥- ‘SH BB ¥E1 ® D BB BZ TICHIER PBBT SSE1 "HI :d3LTI4d ZIZ03H - TINNUHD
[5W) 3HIL
p1g B8e BEZ Bzl BB 051 gLt eeT BL A4 BT BZ-
Bb6-
— @@!

%%?g.rﬁuﬂ n__:#?,

NOIL9¥31337¢

(N

f il

GZSRY6 - HIEBNNN 1831 £RIBYN LININSSISSY HUI KIN “INI J4l
NOI1BY3T33DV SIKU-Z OY3IH Y3IINISSUd
H3THYYE 1730 OUDT WINOHS OLNI 321¥dPD L3T10HAIHD ¥B61

Bb

348525

B-25



SW ZI'E- 8 960°8 ‘SW ¥0'GB 8 I £B @B TICITEE,

BIg R8L BGC

)

(5W)  3NIL
pce 0BT URY eeT Bol BL

k4

T

peeY SSY1D "HI y3lId

81

ZIHO3H - TINNYHD

pZ-
P

/14

B

88

BB

-—1 0B1

GZGRYE :HIANNN 1S3l

£RTRYN LNINSSISSU HUD H3N
NDILbY3IT13000 INGLIN53Y OY3H ¥3IINISSHd
Y3TYyed 1732 0UDT TWINOYA OLNI 331ddUd L3N0HAIHD +B61

“INI

51 2%

NOT19¥37333%

(2

948525

B-26



SH BZ ST ® N BB 6BSE- 'SW PR PIS 8 N BE 9GE6 :YLYO A¥3d

pBBT SSYID "HI :¥3LI4

(SH)  3JWIL

pIg P8Z PCZ YA P61 EX I EX DL B Bl BZ-
99-
pu— @Vl
pa— SNI

> !...1..}%7..441! " @

RV ey
— 87
SNOTLYNVIAXE NOTIISIAPOV VIVA °°8 — B¥
: _ | B3
CZCPFE - H3ANNN LS3L SPIPHW ININGSISSY ¥ud MIN “INI Dl

30404 HUIHS SIKYU-X ¥IIN ¥3IINISSHd
MITHYEE 1730 0UDT TYINOHd OINI 3DIHdUD L13T0HA3HD +vBET

Z4XMIN : TINNUHD

33404

(81 X N)

89408523

B-27



33404

(zB1 X N)

SN BZ'£TT ® N BB £1B6- ‘5W B@ BIE 8 N I£'GBBE :H160 Ap3d , PBBT SSYTD HI :¥3ILTI4 ZAMIIN :TINNYHD
pIg 8L poz o eze 251 gwxwf MESHT  got oL By ) @N,@m..
— -
— pz-

" PN -~ ! D

. — 8z
SNOIIVNVIdXd SHHHmBooW vivq o8 — o¥
£p1RHU quzmwmwwq Y3 R3N TONI Ol Bo

CZGRYE - Y3ENNN LS3L

30404 HUAHS SIKU-A HIIN d3ON3SSUd
YITH¥EE 1730 OUDT WINOHS OLINT 30IddUD L3IT0HAIHD ¥561

948525

B-28



SW BZ €11 8 N ¥2 1L90Z- ‘SW PR RIL @ N BZ 118RZ :¥1B0 Myid BBBT SSUID THD :¥3LIH CAZAIN - TINNGHD
‘ (5N}  3HIL
BIf p8e BEZ Bce BBT BoT get gor BL h4 21 pZ-
_ B3-
pu— @Vl
JU— SNI

SNOTIVNVIAXA NOILT

STNOOM [YIvla @°s

83

EZGPY6 - UIENNAN 1531

EDTROHN INJNSS3SSY YU MAN
30404 TWIKY SIXKU-Z MI3IN ¥3IINISSUd
Y3THdYd 1730 OuDT WINOYS OLNI 3218490 LITOMAIHD ¥BB1

“ONT 24l

33404

(zBT X N3

348525

B-29



BBS SSY1D "HO

ZWXAIN : 1INNUHD

pB1-

gci-

28~

88

BCl1

BB1

SW B3 ST 8 W'N T+ B¥f- 'SW BB 95T 8 W'N 86 LGS - ¥lV0 Myid SEIRIE
< [BWY - 3HIL
a1 PBZ pcz - Bzl pB1 891 B8] Rl BL By o1 pz-
SNOTLVNVIdX™ z.Siﬂ%% VIV 2 g
| \.\.3)/ \.3(/()? . .
Ty A AV |2
_ _ | o

CZCPP6 : HIANNN 1631 SPIPYW LNINGSISSY WD RaN NI 8l

SIXY X LNOBY LNINOW XI3N H3IINISSUd
H3Td¥Ea 1730 OUDTT TYLINOHS OLNI 3318dud L3TDYATHD +B61

InoyoL

(H-N)

848525

B-30



SH ¥9 #GT 8 W'N v €42~ ‘SW ¥8 LGT 8 W'N ¥4 BES :Y1u0 My3d B9 SSYTD HD :¥3ILII4  ZWAMIN : TINNYHD
, (SHY  3INIL
pIsg BBZ ]¥4 pZz BBT BN BT gol Bl o pI BZ-
BB~
SNOTIIVNVIIXH NOIIISINDOV VIVQ 99§ et
po— Sml
l
o
p=v)
[}
_ =
- )
=
: =z
: — B8
-— BZ1
| _ | ‘ BT
0ZCPPE :HIANNN L1531 $PTONI ININSSISSY HYI AIN "ONI 2dl

SIXKYU A LNDBU LNINOW XJ3IN ¥IINISSUd
HATHYBE 71730 aUDT WINOYS OLNI 3D1ddUD 13 T0YAIHD #BEIT

948525

B-3t




B9 SSUID "THD :¥3L1TI4

ZWZN3IN - TINNBHD

A

S VB BIT 8 W-N 29 €15- ‘SW BZ GBT 8 W'N B9 #Z§ :¥Lv0 Myad
, ‘ ‘ : (5 3NIL
pIs pezZ pZz BT Aol ast 801 BL Db
a - T
'SNOTIVNVTIIXZ NOILISINDOV VIVA @°S - T
BZCRFE : ¥IGNNAN 1831 SRTBNN ININES5ISSH HUHD MaN "INT ol

Y314ye8

SIXY Z LNDBY LNIWOW XI3N ¥IONISSHd
71132 0UDT IWAINOYS DINT 3DI8dBD 137108AZHD +B61

PB1-

eci-

09—

83

BCl

PBI

Jngyol

(H-N)

848525

B-32



SW BF'ZB ® 9 BB Z9~ “SW B¥ ¥91 ® D 63°9 :HlY0 AY3d

BIf pBZ BGZ

(SW) - JUIL
A A BBT 051 gt 0ol BL

@81 SSYTD "HI :¥3ILTIA CIKLS5J :13INNYHD

948525

B 21 Re-

P, O\ g A i Y

B-
|

NOIL1¥Y¥313339
B-33

(3

14

CZGBYE - YIANNN LS3L

£RTBHN LNINGSISSU HUD HIAN
NOTLOY3ITIDIV SIKU-X LSIHI ¥3IINIS5ud
H3THYYE 77130 0YDT WINOYA OLNI 3DIHdYD LITOMAIHD ¥BB1

“ONT 2l



ZIALSI 13INNUHD

89-

o~

8c

By

85

SW S65°9B B 9 £9°9- ‘SW ¥B'6BT B 3 £9° ¥ :ULUO NCER . @81 SSYT3 "HJI :¥3LNIA
(SW) 3ANIL ,
it VR TA RGZ L YAA PB1 P51 el 081 BL )4 Pl pZ-
< s s N S S AN N NN, .\/\l/)\/\,\l\/\\/\/)a Q\c\.\/\//\/ﬁﬁ(/\/\(;: P " AP
(/)(/\/\/\(,}f\/\(//\(')\.\
CZER¥E - HAGHNN 1531 . $RTBHN LNINSSISSY HUJ M3IN "INT Jdd

NOTLYY3T13239 SIKU-A LSIHD HIINISHUd
H3THYYE 17130 0UD7T TULINOYd OLINI 321¥dU3 L3T08AZHD

¥B61

NOT193373339

(3

948525

B-34




SN BB'BL ® 9 ZB'ZZ~ ‘SW BZ 181 8 9D GZ 6z :91y¥0 »yid @81 SSETD "HI :¥3LTI4

{ 5W)
821

INTL

BIg p8c BGC JAA RB1 Bel ge1 8L /N4

B1

CIZLST :TINNGHD

TA
09—

>)\J®

NOILl¥y3T3339

(9

85

£DTROHN LIN3INSS3ISSY HUD MAN
NOILBH3T30a0 SIKU-Z LSIHO HION3S5ud
HITHYUE 1730 OUDT TYINOMS OLNI 3DINdYD LITOYAIHD BB

CZGPYE :Y3EUNN 1S3L

~ PSS—

“INI

Jul

3948525

B-35



SK 8P BZ- ® 9 LP'@ ‘SW ¢E'CB ® 9 16°¥9 :9190 HP3d , @871 SSYTJ "HI :¥3LI4 ZOHLSD : TINNGHD

LBHY 3NIL ,
BIg p8c /JSA BZe 0BT B51 Bel 0ol oL o 01

BZ-

- GZGRY¥6 - H3IBUNN 1531 ¢RTRHU LNINSSISSH HUJ HIN “IONI
NOTLBY3ITII00 INPLINS3IY LS3IHD HIINISSUd ;
Y31H4ya 1733 06D TWINOHS OLNI 33I1¥dBd L3T0HAIHD +BE1

4l

B

Bz

By

83

@B

BBl

JA!

NOI19d37333¢

)]

948525

B-36



SN BB'LB ® WW €B'9%- ‘SW 91°8 B WW £2°0 :91Y0 d¥3d @81 S5Y713 "H)

(Y31714 COXLSD :T3INNYHD
(5H) 3HIL
BIg B8e BEL Bee BBT Bo1 Bel Bo1 BL Jv JH wwwms
— B~
— PG~
— Bp-
—lpr-
— 01
CZERYE - HIBNNN LS3L £PTOHN Hzm:mwmqu U3 M3N “INI D4l oF

NOI1237430 L53HD Y3IN3ISSUd
H3THYEE 7730 OUDT WINOYY OLNI 321¥dBD 13T0HAIHD +BE1T

I [

ey ey iy sy

ININITUT4SIa

{HRH)

948525

B-37



SH ¥B 1D .8 N L1 £Sbb- “SH BB BGI B N 16 1C9 L Y160 AYId

Big

B9 SSY10 HJY ¥3L1I4

CAW4T  TINNGHD

epi-

eB-

83-

-

pe-

FA

: (5H) FUNIL
P8¢ pGe YA BB1 291 el 281 BL k4 21 rAS
e N ..s\!t — .—..t_,\/ ?¢>€?=§ :{E@Fp H— £>.£? N fz\\-{ A P bR AR A A A
= s N AV S e v Ty e T Y Y ¥
CZCRYE - HIGNAN 1531 PTOHN LNINSSISSY HUJ M3N "ONT DMl

304D4 HNW34 1437 43IN3ISSUd
Y3T¥ued 17133 QUDT TWINOYS OIND 331ddvd 13708A3HD ¥BG1

33404

{zB1 X N)

348525

B-38



SH Z6 1L 8 N 83 @91b- 'SW #¥ €BZ B N £9°91C 910 NUid @89 SSU13 "HIY :¥3LNId C4W4Y : TINNUHD
(5W) 3JNTL
BIg p8c pGL A4 PB1 831 Bel 001 oL k4 01 pe-
eR1-
pu— @WI
— SWI
-
o
o)
o
m

{zB1 X N)

CZCP¥6 : Y3BHUNN LS3L £PTRYN LNINSSISSH HUD MIN “IONT Jdl oc

JoHD4 ¥NWI4 LHIIY ¥3ION3ISSUd
H3THHUE 1730 06D TYINOYS OLNI 3DId¥dYD L3ITOHATHD ¥B61

948525

B-38



SH ¥B ILT ® N LG 6F- “SW BB'9L @ N ¢B'97E3 :vLvl Hy3d B9 SSU1D "HO :¥dlId 4087 : TINNUHD

BIf pee 7] A

(M) 3WIL - |
(Y44 P8I k) Bo 1 ) pL Db BI pZ-
pZ-

GZGRYE :HIBNNN 1531

tBToHN LNINSSISSE BU5 AaN NI 9u1 2P

30404 QYB0ELND 1738 dU71 ¥3IINISSUd
¥3IHdyd 1730 QUDT TWINOYd OLINI 3018dP] L3T0HAIHD +B61

33404

(zB1 X N

848525

B-48



SN SL'GBY 8 N 6L 18~ “SW 96 ¥B8 ® N LB ZIGB :YLyd NY3d

it

B3 SSUTD "HI :¥3LTId

C48HS5 : TINNUHD

pe-

Bc

gk

85

0B

eB1

(5H}  3FHIL
R8¢ 71874 0ce BBT 831 Be1 71238 8L o 01 LTAR
CZERYE :HIBNUNN LS3L ERTOHN ININSS3ISSYU HUI MIN “INI JHl

30404 11738 Y30TINOHS ¥IINIASSHd
43IHYUE 1730 0UDTT TWINOYS OINI 3IDIHdUD LITOHAIHD +BEI

..;z,..,)il; P PR—— st e . [ RS [

33404

(zB1T X N)

948525

B-41



SH BB BZ-

B1¢

8 WW F1°B- “SH 9L°GB 8 WW 58°¢8 :V1v0 AMY3d , 89 SS90 "HIY Y314 COBHS : TINNUHO

(SH) 3FWIL N
P8z pCZ (YA PBT P31 Pl 0ol oL or @1 pz-

pL-
]

-—18c1

BET

NAY A

s 438UNN LS3L £PTRUN LNINSS3ISSY HUI M3N “ONT Ol

IN3W3097dS10 1138 4307N0OHS ¥3INISSud
Y3I1HHBE 1730 0D TYLINOHS OLND 32I1¥dB) L3T0HA3IHD +B61

IN3H3IVdS IO

TR

948525

B-42




SH B83°GkZ @ N TR°0- ‘SH 9L°SE 8 WW +8 D :W1VD MYid 89 SSYTD "HI :¥3LTI4 20385 : TINNUHD
(54)  3WIL
BIsg p8Z pCZ Y44 pBT B3I Bel Bol BL ok Bl pzZ-
| B5-
Ju— ﬂml
=
— 8- T
e
>
o
m
=X
m
=
]
)
=
=
>
— Bt ¥
— 13
CZGP¥6 :¥IANNN 1531 £RTPYUN LNINSSISSE ¥ud KaN N ou1 °°

H3ryyva 1132

(i,

NOISN3LX3 1738 Lb3S ¥3IN3ISSud
guDT WINOH OINI 3IDIYdYD LITOYAIHD ¥BE1

. JE——

948525

B-43



TOXYTL : TINNYHD

B8~

Bb-

bz~

Be

o

85

SW ZL BGT 8 9 78 8¥Z- ‘SW ZT 117 ® 9 S6'G :ylvd »My3d B9 SSYT1D CHI :¥3L1IA
o (8WY JWIL
RIg pez PCZ pZz BT P91 st 201 YA B B1 pZ-
SNOTIVNVIdXE NOILISINDOV VIVA @99 ]
CZGCPYB : HIANNN LG3L $P1oHW ININS53I550 YUl MaN "INI 0dl

NOILGY3T3DOU 5IKP-K 1935 ¥vdy L1437
Y3THHEE 17130 OUDT WINOYA OLNI 3218dUD L3ITO0¥AZHD ¥B61

NOIL¥¥3T3339

)]

848525

B-44



948525

SN ¥Z°'#3 8 9 LL7TS- “SW bZ VST B D BT £ 6100 A¥3d BS SSUI3 "HI Y3114 TOKYYL : TINNUHD
(S5W)  3HIL
B1g UL TA BGZ BZe BB7 Bo1 el gal 0L 14 21 BZ-
_ _ G&I
— Db~
II.ISNI
D
(q]
[
m
~
m
pv)
D [ps
— B e o I 3
/;)/a\)\))l\ p m
=
o
—1 BC
— BF
U]

CZGRYE : HIANNN 1S3l EDTRHN INJNSS3ISSYU HUD MAN “INT Jdl
NOILBY3T3000 SIKY-X L3S ¥u3y LHDIY
HITHYY8 1730 QYD TWINOHS OLNI 301¥dY) LITOYAIHD #BE1T

7 P - e EE——— RS PR Pr— e, R [E— o raseronti PSRN, i
trerm [EURENSS. UV E———




SN 8D ZET ® H/HM £6°8B- '5W BB'B 8 H/NM sm.mw "¢H¢a Av3d @81 SSY1J "HI :d3LTIA TAXHYL : TINNUHD
BIg «wm £G¢ A4 LB1 | m%Wzv mzmwﬁ AN v8 9t JN | sown
— P~
—lpz-
2
. gc
k4
GZGPYE - HIANNN. 1S3l £RpIBYI LN3INSS3ISSY HUD MAN "INI Ol @5

ALIODI3A SIKG-¥ LY35 dYIy LHOIYH
H31¥468 17130 gD TWINOH4 DINI 321¥dU3 L3T0HAIHD ¥B61

A1L13073A

{HZHN)

948525

B-46



SK B2'B 8 WW BB'D ‘SW BZ 16 ® WW FZ LGB :VlWO X¥3d B8} SSYT3 H) :¥3LTIA TOXHYL
(5WY  3UIL
BIg 182 £EZ A4 LBT 63T v AN ¥8 9% 8C B
CZGRYE :HIBHUNAN L531 £PIBHN LN3NSS3ISSU HUJ MIN “INT Od1

ININIIPI4E5I0 SIKB~-X L3S ¥Y3y LHDIY

43T¥4Y88 1732 0807 WINOYS OLINI 3018dYD LIT0MATHD +BBI

ey prms——— . - i
H H

[ERS—— [E—

« 1INNBHD

PB1-

pei-

89-

IN3N3I¥T4S 10

83

{181 X WH)

Bc1

BB1

[NV

348525

B-47



SW BB 8F B 9 BZ L9- "SW BL'EB B I BL'B uchqa,xcmm

BB-

B9-

Ob-

pC-

BL

/24

- C(SWY O INIL _
pig P8 1874 YA BT po T a5t 201 Bl Ye Bl pZ-
TN e e o \l\/l\/\«\/l\f\;/\./\/ o
=
CZCPY6 :HIGHNN 1831 cPTeHMd LN3WG53550 HUD MaN , TONT DYl

NOTLYH3T3000 SIXU-X d0L INIONI
HITHYYE 1730 OUDT TWINDYS OLNI 3DI¥dud 13T04A3H3 ¥BEI

@9 SSYTD "HI - d3LTIA TOXKONT : TINNUHD

NOI1wd31333%

{9

940525

B-48



SW 9% IG5 ® 9 1£°09- “SW ¥@'53 B 9 L¥ GI :ULE( xqmm @9 SSY1D "H3 :¥3LTI4

ZIXONT : TINNUHD

BB-

p2-

Ul

BZ-

NOI194313339

N

14

BY

(5H)  3NIL
B1g p8Z pCZ pzZ PBI 01 a1 201 oL By Bl pZ-
v Al \/l\\is!/\)/f\/ P
- H R 7 ~ V =
CZCRYE - YAEUNN L1S3L cPIOMU LININSSISSY HED M3IN “INT 24l

NOILPH3T3000 SIXY-X WOLL0B INTONG
Y3IHYYE 77130 06D TYINOHI OLNID 30I¥dUD L13T08AZHD ¥BEI

9483525

B-49



948525

SW @B°9G 8 9 BI LL- ‘SW 96°ZZ B 9 LTS «chca Ag3d M P SSUT0 "HIY ¥3ILNIA TIXHIB : TINNBHO
(BWY INTL
B1g pac 71874 pec BB o1 gel g0l BL /14 }! pe-
_ — Gml
.II;WWI
...IIST!
D
™
(o)
m
™~
m
A
> [a=
—fs- 2%
o o
—1 GF
CZGRYE :HIBNNN LS3L SRTOHN ININSS3ISSY YYD RN "ONI uzpsm

NOILYHIT300Y SIXY-X HIAITHD IAvYE LHOTY
H3THYBE 7730 QUDT TWINOYA OLINI 3I218dUI 137T108A3IHD +BBI



SKH BZ'€Z 8 9 $5°€9- ‘SW Z& B9 B 9 T1' ZF% :UlH0 MY3d B9 SSEYID "HI ¥3ILTIA T9KT13B - TANNUHD
(SWY  3UNIL
Big P8Z pGZ pee pBT Bo1 aeT BoT L 14 Bl pZ-
| | | o8-
I@WI
..IQSVI
g
o
o
m
[
. (1a}
o]
vy
. > o 2
o
\./\/\/\/r S >> >\/ > ) =
QA N i N 4 A4 /\<</\< < /\/\ < \v'g
~ B
(/14

EZGRYB

<H38NNN 1S3L

Y31

ERTOMI LN3INSSISSYU HUZ #AN “INT ddl
NOTLUY¥3T13000 SIXKU-X HIdITWD IAuyE 1437
HHUE 7733 06D TWINOYS OLNI 3IDIMdUD L3IT0HATHD +BBI

848525

B-31



BS SSYI3 "HO :d3Ltl4 13X3d0 : TINNUHOI

SW By ¥3 & 9 B8G'69- ‘SW Z6'B¥ B 9 0L ¥ :YLYO NB3d

CSW) AWIL
Dis paz Pz bzt BE] po] o5 001 oL oF o1 pz-
~) oL~
R— @Wlu
p— Sml
s
(gn)
(o]
m
[
m
2w
D
It - 3
| 5
_ RV ATRAY . -\ 5
— ot
5ZGB76 - U3IBANN L1531 TPT0UN LNING53550 Guo HaN INT oul 2°

NOILPH3N3000 SIKY-X ¥3IN3O TINUd LINIWNYLGNI
314498 1130 OuDT TULINOY4 OINI 3IJ3IHdPI L310YA3IHO ¥BE1

9408525

B-52



FAN

SH BZ £9 ® 9 £6'6Z- 'SW BE'G¥1 B 9 LG8 ULl¥0 A¥3d P9 SSYUTD THJI - ¥3lI4d YIXYHTL
{5W)  FUTL _
RN R8C PGZ Bee BET 837 el gol BL 14 21
CZCR¥B :HAHWNN LSdL $RIAYN IN3INSS53SSY HUID MAN "ONT 24l

NOTLBY3N3000 SIXU-X LNUONNO3Y L93S #U3Y 1437
H3THYEE 17130 QYD1 WINOHS OLINI 331ddBD L310HA3HD +BG61

08~

By~

BC-

Be

B

83

= TINNBHD

NOI19¥d373330

(N

348325

B-53



,,,,,, e e T e e T —
SW 95°9RT 8 H/WX BG +# ‘SW +¥Z'¥ @ H/7WA 85 95 :¥lvd Avdd @81 SSYTI "HJ -y3LTIA4 PAXYTIL : TINNUHD
(SWY 3NIL :
It T8¢ £Ge A4 LB 631 ¥l AN ¥8 - 9% 8z )
98-
pu—— @T.I
— SNl
-
m
L
o
O
2
2
=
X
~
s
83

CZGRYE H3IGNNN L1S3L , £PTOMN ININSS3ISSE ¥BI RIN . “INT Jdl
ALIJ0TIA SIXY-X LNOVONND3Y 1935 HY3H 1431
H3ATHY¥EE 113D auDT WINOYL OINI 3318483 13T04AZHD #B61

848525

B-54



SW BP0 8 W{ 00D ‘SN PR BIT 8 WW B SLBT :Ylvd Myid 881 SSYTI "HI :H3ILTI4  WOXYIL - TINNGHD
(5W)  3INIL
BIg 182 £CZ czz LBT 831 841 AR b8 9L 8z B

. —1 pz1-
o
—{pa- @
T
I
o
m
o 4
m
=

)

=
=
<
— ey

-—{ 8z1

CZCPVE : HIANNN 1531 SPIPNN INING53550 HYd MaN “INT ol 28!

ININFIPIA5I0 SIKU-K LNUONNOIY LU3S ¥U3Y 1437
H3THdPE 17130 06D WINOYS OLINI 3D14dUD L3T08AIHD ¥B61

P R i s P A i s R— [ — [RE———— - RS [N ——— [N [ES——

948525

B-35



948525

SW ¥Z ¥3 8 9-94°BF~ ‘SW ¥Z FI- 8 D £C°0 910 Ab3d B9 SSY13 "HO :¥3L1d PIXYYL - TINNUHD

. (503 3WIL ; |
Em @@N %N @NN 2: sf o5l 801 BL ok Bl pZ-

BB-

NOT 1983713339
B-36

(N

Uk

CZER¥E :HIEHNN L1531 , £RIBYH INJINSSISSY HYJ M3N TONT Jdl
NOLLEY3T3A000 SIKU-X LNBONNO3Y 1¥3S ¥y3y LHOIY
Y3I4¥yed 11303 06D TYINOHS OLNT 3318dUd L3TT0HATHD #B61




848525

TINNUHI

BGi-

Bci-

Bb-

33404

98-

B-57

UNA)

oL

SW ¥B ST ® NX ¥4 8- ‘SW BZ LT B NA LL D :9190 Abdd BS SS90 "HD -¥3LTI4 41v8 -
(SW)  3HIL
7R8Y 214 /J A TAA Bb1 831 Bl 0o1 BL DY 81 pC-
CZERYE :HIANNN 1541 CRIPYN LNINSSISSY HUD MAN “INT Jdl

304D TU NOILISDd H3Tdywd 77133 0001
HATHYYAE 173D QUDT TYLINOYL OLNI 3018483 L3ITDYA3HD +BE1

R et [EO— e — T R [E— [P . P — PO SN U



i I — PO

SW 9L £L ® NX ZB T- 'SW BZ'GE B NA Lk B :HLY0 Ab3d _ P9 SSY10 "HO ¥3LTI4 42¥8  TINNUHD
: - CBWY 3NTL o
B1¢ P8¢ BEZ BZe BB1 031 gel @e1 2L 714 21 pz-
: 51~
=01~
JE— Sml
-
[
v
%)
m
J— @Wl
=
=
— Sml
2
BE

GZGRY6 :H3IENNAN 1531

£RTOHI ININSS3SSH HUD M3N
304D4 2P NOILISDd d3ldyes 1730 0Ov01
H3TyyeE 17130 0UDT WINOHS OLINI 3IDI¥dUD 13ITCHAIHD +661

TINT Ddl

948525

8-38



: TANNBHD

BET-

AN

8b6-

33404

83~

(NX)

BE-

BE

SW ZT°L @ NX T6°B- ‘SH ¥B'GE ® NX C¥ @ :YLlb0 MY3d B9 SSUT3 "HI :¥3LTIS 4£0v8
(5H)  3NIL
it R8¢ BGC Bee BbI 831 Be1 gor oL By B1 BZ-
ECCRYE6 - YIANNN 1S3L £PIBHN LN3INSS3ISSY ¥BJ MaN “IONT 24l

30404 £V NOILISDd H3Idywd 71730 Ov07
YATHY8E 1130 QUDT WINOYHS OLNI 30IMdUD L3T0MAIHD 561

3948525

B-583



T e e e e

: TINNGHD

BGi-

TAS

Bb-

33304

B3-

UNA)

BE-

2N

SW BF ¥G5 8 NX £2 T~ “SW ZL'Z B NX 59°9 :Ylyd HY3d | B9 S5¥T0 "HI ¥3LTI4 4%Y8
, (SWy 3NIL
B1g p8¢ BGC Bee BB1 051 Bed gol BL /4 o1 pe-
CZGR¥6 - d3ENNN 1§31 SRTRMN LNINSGSISSY HBD MIN

J04D4 kY NOILISDd H3ITHdvE 17130 QY01
Y3THY¥YE 1730 0UDT TINOYd OLNI 3FDIddUd L3T0HAIHD ¥B61

“INI 24l

848525

B-60



948525

SN ZT'L 8 NX L2 T- “SH ¥3°Z 8 NM BS'R :¢160 Xvid B9 SSE10 HI ¥3LTI4 4GUH : TINNUHD
(8W) 3NIL

pIg p8e PGZ ece BBT 831 et @ol oL B¥ 01 BZ-
BG1-

—1 BL1-

©
w
i
33404
B-61

(N

BE

CZCRYB :H3IBUNN LS3IL £RIPHN IN3NSS3ISSU HBD KN "ONI 04l
304D4 GY NOILISDd ¥31ddv8 717130 OV01
H3THYEE 1730 OuDT TWINOYA OINI 30I¥dUd LITOHATHD +B61



T P P —— r " PR I N R .. RSN

SW BZ L 8 NX v1 T~ ‘SW ¥3°C 8 N £L°D -91b0 Xv3d ; P9 SSY13 "HI Y314 4908 : TINNUHO
(BW) 3NIL

B1g p8c BGL Bee BB1 31 et 8o1 BL o 01 pe-
BG1-

-— et~

33404

UN)

BE

GZGRYE H3EBNNAN LS3L ¢RTBYN LNINSSISSE HBJ MAN “INT Ol
30804 BY NOILISDd HIIy¥ya 1730 w0l ,
HATHHYA 17130 0D TUINOHS OLNI I21¥dYD LITO¥ATHD ¥BE1

8483525

B-62



948525

SH ¥B°L 8-NX €670~ ‘SH 83 17 @ NX +L° B :YLu0 »Y3d | B3 SSY13 "HI :¥3LId 4498 - 13INNUHD
(SW)  3JUIL

Bif B8Z /184 Bee PBT 291 get 8ol Bl o B1 BC-
BE1-

— BZ1-

)
w
i
33404
B-63

UN)

Bt

CZGBYE - YIANNN 1531 £RTOHN LININSSISSY YYD MAN “INT Ddl
30404 LY NOILISDd Y¥3ryyyvd 77330 0v01
H3THHUE 717130 OUDT WINOYS OLNI 3D18dUD LITDYAIHD +BB1




SW. ZE'@F 8 NX 61 71~ “SW BT ZT B8 NX £€8°0 :Vivul Avidd

it p8e BGL

(SW)  3NIL
(\JAA 0BT 831 Bel ool BL

g9 SS¥13 "HD

oY

*43L1T4

01

48YH : TINNBHD

YA

BGi-

AL

Bb-

33404

{NA)

pE-

GZCRYE :HIGNNN 1531

£DTOHW LN3NSSISSU HBI MAN
30404 BY NOILISDd H3I[d¥pd 7130 QW01
H3T¥yua 17130 0D WANOHA OLNI 3218dUD L3TT0HAIHD ¥BE1

“ONI

J4l

BE

3948525

B-64



SN ¥8°0F & NX LT 1- 'SW BY'BS B NX 258 6140 3u3d B SSYTJ "HD -¥3LTIA 4698+ TINNYH)
(S} 3WIL
B1s B8z pCZ 144 BB1 291 est g8’ oL B o1 pZ-
BST-
-— ozI-
—_ @WI
m
o©
z
(3
m
— P9~
=
=z
)
-~ S B
CZCBY6 : ¥3EHNN 1531 £BTOHN IN3INGSISSH 8vd AIN NT ol O

30404 BY NOILISDd H3Iy¥vg 1732 Qvd1
YITHYUE 173D QUDT TYINOYS OINT 321MdYD LITDHAIHD ¥BE]

948525

B-65



848525

SW BB ZZ ® NX LT T- 'SW bb LLI B NX EL°B Y190 Y , 89 SSYTD HI ¥3LTIS 4788+ TINNYHD
| (5W)  3WIL
pit pBZ poz pzz 851 k) 95T ge1 oL oy o1 B-
| | B51-
. — oz1-
J— Sml
.
o
vl
o
m w
—| bo- b
- m
~
=
—— Sm.,.l
- ?
CZCBY6 - UIAHNN 1531 §70NN LNINS53550 oD AIN “INT oul Ot

304D4 18 NOILISDd H3Idywd 17130 Op01
HATHYYE 17133 QUDT TULINOYd OLNI 3DIHdU) L3ID¥A3HD ¥661




948525

SN BF'CZ ® NX LB 9E- 'SW Z6°C B NX 89°9 :0Lb0 M¥3d o 03 SSUTD "HIY :¥3LId 4288 : TINNUHD
(5WY  3NIL
B1g R8¢ PGL Bee pB1T B51 2} got BL 14 ‘ o1 RZ-
_ _ BG1-
. . . A
— BB~
-
o
peel
o
m b~
—| oo- o
— m
~
=

pL

C{GPY¥6 - HIEHUNN 1S3L EPTOHN LIN3NSSISSY YYD MIN “IONI 2l
304D4 28 NOILISDd H3ITHypd 1730 OWDT
H3T4dvd 7730 OUDT WINOMS OINI 321¥dBD LIT0¥AIHD #BE1T

e [ T PO [ v e . —

s e e i e e P PR RS FrERTEna i = < e S o SR—




———— B S _— R —

TINNUHD

SN BB ¥¥ 8 NX 6188~ "SW B¥ ¢ B NX £B'8 :01b0 Ab3d B9 SS¥1D "HI - ¥3LTIA 45688 -
(SH) 3INIL
B1g p8C BGC Bzl PBT 891 gel eer BL 24 2! BZ-

GZCR¥6

(438UNN 1531 £RTOHN LNINSSISSY HYD 3mz,

30404 £8 NOILISDd H3[¥yvd 71133 Qw01
H3TH¥¥e8 17130 0D WINOHA OLNI 33IM¥dUD L3T0HAZHD +661

"INI ol

BG1-

eci-

33404

B3~

(NA)

pE-

Pt

948525

B-68



848525

SW Br Bk ® N B9 Th- ‘SW 98 T- ® NX 21 :91bl MY3d B9 SSYTD HO ¥3LNIA 4¥88 : TINNEHD
{SW}  3HIL :
pIg p8Z 21874 YA BBl po1 pel 881 DL 14 21 BZ-
.— 8z1-
— BB~
-
o
bl
[
m o
—1 83- @
— o
~
=

GZGPRYE

c43EHNN 1534

¢PTOHN LNINSSISSY HUD H3N "IONT OHi oF
30404 ¥8 NOTLISDd H3THywd 17130 Ov01

¥3IY¥YE 17130 0UDT TWINOYS OLNI 3D3I¥dWd L3T0¥A3HD ¥661




SW ¢G5 €6 @ NX GB SL- “SW BZ E£- 8 NX 1271 -9lv0 Avdd

(5W) JHTIL
L JAA BB1 891 BET 0ol BL

PS SSYT1D "HI -¥3LTI4

CZCPYE :H3BUNN 1531

¢RTBYHH IN3HGSISSY HBI M3N
304D4 S8 NOILISDd HATH¥wa 71130 Ov01
HATHYYE 1130 QYD WINOYHS OINT J3I4dBD 137T0UASHD ¥B61

: TINNYHD

pe-

Bc1-

A

8b-

33404

28-

(NA)

BE-

BE

348525

B-70



SW S6"9B 8 NX G9'BL- ‘SW ¥¥ 1- 8 NI BE'DB "cpcm,xaum e P9 SSETD THI :¥3LTId 4988 : TINNUHD
; (sH)y  3JNIL
ple pBZ 154 YAA BBT pB1 e et oL 14 01 BC~
: pG1-
e R AS
— Sml
.
O
pavl
O
m
J—— @WI
=
=z
| ps-
8
CZCRY¥6 - YIAAWUNN LS3L ¢RIBHN LN3NSS35SY HUD MaN "ONI DMl oE

324D4 B8 NOILISDd H3IIddva 1133 Ov01
H3THYYE 17130 OUD TYINOHS OLNI 321ddUd L3IT0HAZHD +BB1

348525

B-71



: TINNBHD

SW ZE By @ NY 66 18- ‘SW 98 1T 8 NY +Z°0 :Ylv0 Y3d P9 SSYTI "HI :¥3LTIA 4,88
3 ; | S sl 3HIL ,
BIs p8Z pCZ pzZ pBI P9l osT Bo1 BL oY p1 Pz~

CZGCRY6 :HIEHNNN L1531 £BTOHN LNINSSISSY HUD MIN
30404 L8 NOILISDd d¥3idded 17133 Ov07
H3THYed 17130 QYD WINOYHL OLINI 30I4dUd L3TT0AIHD ¥BG1

"IONT 24l

851-

eci-

Bb-

33404

83-

{NX)

BE-

1

848525

B-72



a1e

948525

SN ¥V EC ® NX BT B¥- ‘SW B3 11Z & NX 6Z'8 9160 MYid B3 5SSV "HJY :¥3LTI4 4888 : TINNUHD
(SW)  3NIL :
R8¢ BGC Bl¢e PB1 88T gl 81 gL 14 ) Re-
BG1-
1 027~
— @Wl
n
o
A
O
rm r
— 89- e
—~ 28]
~
=z
p— @Wl
)
CZCP¥6 :HIGUNN LS3L £PTOMN IN3INSS3SSY HUD #IN “INI DYl BE

30404 BE NOILISDd H3Iy¥¥E 7730 OWD7
H3THYUE 1730 Q6D TWINOYS OLNI 32I¥dUDd LIT0HAIHD +B61

e ) e ]




: TINNUHD

p51-

A

8b-

33304

03-

UNAY

PE-

pE

SW 9L 15 8 NX @1 %- ‘SW B€'B 8 NX B8E'0 :VLbd Ab3d @3 SSY1D "HI :¥3LIS 41668
o , (SWY 3HIL
BIg p8c PGC YA BB1 B31 Bel pe1 BL DY Bl pC-
l"(.))!\l\l/\\ol.‘\\.‘l\"’\rr
CZCRy6 - HIBUNN LS3L EDTOHN LNINSSISSH HBD MIN “INT Jdl

30404 BH NDILISDd H3ITd¥wya 17130 0001
Y31HYU8 17130 OUDT WINOMS OLNI 321ddUd L3N0¥ATHD +BE1T

948525

B-74



SW ZE'CE 8 NX £676- ‘SW BZ'5Z ® NX BG'B :BLY0 M¥3d B3 SSYT0

(5W)  3HIL
BIg p8c BGZ 144 BBT 831 Bl ger BL

"HY +d3LTI4

k4

81

4138 :13NNGHD

BC-
851~

- B21-

33404

(N

pL

GZGR¥6 :H3IBUNN L1S31 ERTOHN LNINSSISSY HBI MAN
304D4 1O NOILISDd H3I[Hdwa 717130 Gv01
H3THYEE 17130 O8DT TUINOYA OLNI 3DIddU3 L3I0HAIHD +#B61

“IONT 3dl

9483525

B-75



SW ¥b BZ 8 NX BB 6Z- ‘SW Z6 BSZ & NX T80 :vL60 Ny3d

P9 SSY13 "HY -¥3LI4

4238 : T3INNUHD

851~

Bel-

B3-

pE-

BL

: : (SHY. 3NIL
BIg R8¢ ]S4 /A4 BE1 831 Bel 8e1 BL oY B1 BZ-
¢PIRYN LNJINSSISSY HUD HIN SINT Ol

CZGCRYE :HIBUNN 1S3l

30404 20 NOI1LISDd H3[HyvE 1133 0v01
HATHYYE 7730 QuDT WINOHS OIND 331ddUd L3TDHAZHD ¥B61

13404

CN)

848525

B-76



948525

m:vv.mﬁ@zxsm.mmlwwzwm.ﬁwzx¢m.®”¢»¢ax¢u& smmmcgu.zu"muthu mmumuguzzczu
: {5U)  FIL

BIE P8z /1414 ece BB1 851 Bel po1 ; BL Py Bl BZ-
051~

—10C1-

[
o
1
333404
B-77

UNX)

pE

CZGRYE : ¥3EHNNN 1S3L ¢RTBHN LN3INSS3SSY YYD MaAN “ONT Jdl
304D4 £J NOILISDd H3idywd 17130 QW07
HITHYEE 71730 0UDT IBINOYL OINI 301¥dUD 13T08A3HD +B661



: TINNUHD

BG1-

BLi-

33404

B3~

(N

pE-

/1%

SW 91 BT & NX ¥9°£Z- ‘SW 8B°Z- ® NX BL'B :91v0 Av3d BS SSY13 "HIO :¥31NIA 4¥3JH
(SW) - JNIL
Big B8c BEC BZe BB1 851 Bl 6ol 0L 2r 0T BZ-
CZGRYE  YIGUNN 1S3l £RIBYHN LN3INSSISSY HYD MIN "ONT J4L

304D4 ¥3 NOITLISDd H3IH¥pa 71730 Y07
YATHHYE 17130 OUDT TWINOYd OLINI 30IddUd L3TT0HAIHD ¥BE1

848525

B-78



948325

SW BB #G @ NX ££780B7~ ‘SN Z1°¢- 8 NX 8@ T :9LY0 Mudd B9 SSYTI3 "HIY +Y¥3l1NId 4638 : TINNYHI
L5WY  JNIL ;

BIg P8z /]S4 LA A PBT 831 Bel get BL By 21 BZ-
_ -BG1-

— 021~

fan
Lo
|
33404
B-73

{NA)

pE

GZGPYE : HIENNN LS3TL £RTOHN LN3INSSISSY "I K3IN “INT Jdl
30404 50 NOILISDd H3ITHy®E 1130 0001
H3THduva 1730 QYD TUINOYMA OLNI 32I¥dED L3T10¥AIHD ¥B61T

P e, s [P J————— [E——— e R — - [e— g [ERPENG— — P [ [P PN e —




SW 9L°EG 8 NX GB £6- ‘SW ¥C'C- 8 Ni B8'B :Blvl Avid

B9 SSYTD "HI -¥3lLNId

4938 : TINNPHD

RS-

oC1-

B6-

B3~

pE-

BE

(SH) - dHIL :
B1g R8¢ BGZ 144 BB1T 851 Bel 0ot BL 24 eI B~
GCGRYE :Y¥IEUNN 1531 ¢RTOMN LNINSSISSE HBD H3IN “INI ump

30404 890 NOILISDd H¥3Idyba 1130 0907
Y3THYEE 17130 OUDTT WINOHd OLNT 32I1¥dUd L3T0¥A3HD +BE1

33304

{N)

948525

B-80



BIg

: TINNPHD

051-

A

06~

33404

83-

(NX)

BE-

BE

SW 8% GG 8 NX B8B'G¢- "SW 5 6ZC 8 NX 1+'8 9190 Mvid @S SSUT3 "HI -¥3INI4 4438
{5y 3HIL ;
B8z L1804 bz 0BT 831 BEl pot DL 14 ; 01 pC-
CZGP¥E :HIHHNN 1S3L ¢pIBYN ININSSISSYU HUI MIN “INI o4l

30404 LD NO1LISDd H3Idyv8 17130 0v01

HATHYYE 717130 OQuD TUINOY4 OLNI 30I1ddUd 13TDHAZIHD +B61

[PURTRIDE o e U . S R N —

8948525

B-81



TANNYHD

SW Z5'BZ ® NX BB ¥C- 'SW ZL4°BZT ® NX 6L°0 :91b0 Xe3id B9 SSYTD "HI ¥3LNI4 4838
: - [5W) 3HIL :
BIE p8e BGC [ JAA BB1 881 pET ! DL k4 01 pZ-

CZCBY6 :HIANNN 1S3l

£BTOHN LNINSSISSY HBI HIN “INT 24l
30404 BO NO1LISDd H3THdvE 1130 QW01
H3THYYE 7730 QuDT WINOHS OLINI 3DTHdUD L3TI08AIHD ¥BE1

051~

AN

BB-

33404

B8-

{NX)

pE-

BE

948525

B-82



948525

SW 9L TE 8 NX 88°6- ‘SW ¥B'6ZZ & NX ¥§'D :91¥0 Wo3d P9 SSUID THI ¥3LTI4 4638 : TINNUHD
{SW}  3JNIL
pig L TA RGC BZL BET BB7 gei gol 0L ¥ P17 BC-
_ _ * PGT-
e A
—1 BB~
-
o
X
(B
™ [e)
— 83- %
—~ m
<
=z
—
r\\\\\\ffl(\lft/f:/i\\\c\//r )
Bt

NP [P—— — [

GZGP¥6 :HIBHNN LS3L SRIBHN LNINGSISSE HBD KIN "INI Odl

303404 BO NOILISDd H3[ddpg 1132 Qw071
H3THYY8 17130 QuDT TYLINOYS OLNI 3DI1¥dUD L3710MAIHD vBG1

,,,,,,,,,,,,,,,,,,,,, — e e e



 TANNUHD

BE1-

A

26~

33404

B9-

(N

pE-

1Y

SW 91°BT 8 NX #9°£Z- ‘SW BB ¢~ 8 NX BL'B V1Vl Avid B9 SSYTI3 "HO :¥3INI14 4+a8
, : (SW)  JNTL
BIT /4 /]S4 Bee pB1 UER! Beld 8ot BL k4 271 pZ-
cRTRYHY LNINSSISSY HUD MaN “ONT Jdl

CZCRY6 :HIBHUNN 1531

30404 ¥3 NOILISDd H3IIy¥BE 1730 0¥01

YITHYHEE 77133 QYD WINOHd OLNI 3218dUd L3T0¥AIHD +B61

948525

B-78



948525

SN BB ¥5 8 NX ££°801~ ‘SN Z1°S-  NX 88 T 9Lb0 Myid B3 SS90 "H)Y ¥3LTIAd 4638 : TINNYHI
(5W)  JUNIL

pIg B8z BEL Bee PBT P91 Bel gor oL U14 B1 BZ-

‘BGi-

e N YA

=
e}
1
33404
B-73

{NJ)

Bt

CZGR¥E - HIGNNN LS3L £PTRHN LN3NSSISSU HUD K3AN “ONT 2l
30404 5O NOILISDd H3Iluywa 17130 0v07
H3THYYE 77130 OUDT TULINOHS OLNI 30I¥dUD 13T0MAIHD +BE1T

7 [ 7 — T T = e = : ey = e N R




. oy E—— o P P - [ [ —— U PRSI

948525

SW ¥2'83 8 NX Cb L- 'SW BB SL1 ® N3 BS B :Ylu0 M3d o B9 SSYTD HI ¥3LTIJ 4708+ TINNUHD
| | (SW) IWIL
BIs P8z pCE 144 261 297 pe 1 8ol oL o ol pZ-
BST-
.— pzI-
pa— Sml
.
(o)
A
S
m ~
— - >
— m
~
=z
— Sﬂl
l\&\l\\\\l\ti/i)//frk)l\w B
£ZCBY6 - UIBUNN 1531 | £PTeUN LN3WGS53I550 Ho HIN , —9NT oal OF

30404 70 NDILISDd H3Iyywda 1730 OV071
YATHYYAE 77130 0D TWINOHA OLINID 301¥dWd L3T0¥ATHD +B61




R

SH ¥Z'BZ 8 NX £6°+1- "SW Z6'ST ® NM 18'B :ylv0 ¥93d

pIE P8l BGC

Bie

861

(SN}
981

INTL
39!

Ber

B9 SSYTI0
BL

Uh4

"HY +¥31T14

R1

4208 : TINNUHD

948525

Be-

pGI-

- — BZi-

[
o
1
33404
B-85

{NA)

by

CZGRYE : YIEHNN 1§31

30404 20 NOI1LISDd M¥31¥¥¥8 1732 avod

EDTRHN LNINSS3ISSY HUD MIAN

HITHYYE 71730 0UDT TUINOY4 OINT 3DIHdYD LITO¥ATHD +B6I

“INI ¥l



‘‘‘‘‘ i T T

[Fp)
o
Y
SW BF 92 ® NX L9 4- 'SW BB Z1 B NX BL'D :Yl¥0 NY3d B9 SSUTD. "HO +¥3LTIA4 408 :TINNGHD pi
: (SWY  3JNIL , N
B1g R8c BCGC U YAA gB1 891 agl o1 BL 14 21 pZ-
e A
— BB-
M
o
P
()
m w
—1 89- o
— o
<
=z
po— SMI
\(l\/./ . 2
GZGP¥6 :YIGNNN 1S3l £PTOHN LNJUSS3SSY HYD zuz "ONT 24l oF

308D4 £0 NDILISDd H3IIyyws 1733 0V01
HITHYEE 17130 auDT WINOH4 DINI 321¥dU] L3ITOHAIHD +B61



948525

SN 95°9T 8 NX GZ'9- ‘SW ¥B TT B NX ZB'9 :¥lv0 Mdy3d BS SSYTI3 "HI ¥3LTIA4 4%08 - TINNUHD
(BW)  3JHIL
pIg P8e RGC T PBT B81 gLl 8ol BL By 87 Re-
_ PeI-
—1 BCT-
— BB~
-
[ow}
X
[
m o~
— 83- @
- [aa]
-~
P
—_— SMI
et T >«\J ®
EZERYE - HAGHUNN 1531 ERTRYN IN3IWSS3ISSY HUYD HAN "INI D4l oF

30404 ¥0 NOILISDd H3ITy¥va 17132 0vD1
HITHYEE 1732 Q607 WINOYS OLINI 3D14dYD LIT0HAIHD +B61

A —— [



TINNGHD

BG1-

A

BB-

33404

ON)

BE-

oF

SH ¥b GT 8 NX §B L~ ‘SW D6'C & NX ¥+ @ 9Ll Muid , BS SSYI0 "HIY :¥3LTIA 4608 -
(5WY  3HIL
It B8z BGe BZe BB 881 BET ger oL e 01 be-
e VA
CZGP¥E - ¥IENNN 1531 £BTRHN LN3NSS3ISSU HBI R3N “INT Jdl

30404 GO NOILISDd H3IWyvg 17330 0001
HITHYEE 7730 OYDT TUINOHYS OINI 32Id¥dB] L3T08AZHD +BB1

3948525

B-88



848525

SN BB 9T 8 NX 88 S- SW BB DT B NY 89D :Uly0 Mu3d B9 SSYT) HD :¥3ILTI4 4908 : TINNYHD
(SW)  3WIL
DIt P8z pCZ bzl P51 891 8Ll 001 bL oY Bl bz-
BsI-
— pz1-
J— Sml
-n
o
zx
™y
m o
—| po- &
— o
~
=
—] @Ml
N\
- B
CZCF6 - UIENNN 153l SPTOUN INING53556 Wod RaN INT ouL °f

304D4 BO NDILISDd H¥3Iddpa 717133 00071
H3THY8 1730 06D TYINOYd DINT 3I318d¥d LIT0¥ATH] ¥BB1

[N [V e e [ — e S VS P




4408 :13NNUHD

pG1-

AL

BB~

B5-

pL-

ot

SH BB BE B NX LB G~ ‘SW ¥¥ 1T B NX £€B'8 91yl Mvid B9 SSYTI THI ¥3LTIA
. , : (SH) JHIL
pIg R8T PGe pZe BB1 LN el po1 2L e BI pZ-
1&1}\!{11!/51(sl\\/{\\//\
EZCPR¥E - HABUNN 15§31 SPRIBYHN LN3NSSISSY HUI M3IN “ONT Jdl

304D4 LO NDILISDd ¥3Iduva 1130 Ov07

HATHYUE 17130 0UDTT WINOYS OIND 3IIM¥dU3 L3TOHATHD +BB1

33404

{NAD

848525

B-99



SH 9E°6Z & NX T£ ¥1- “SW BZ 11 ® NX 1£'D 9160 X¥3d P9 SSUTD HI :¥3LNIA 4808 : TINNUHD
[(BH)  3HIL
BIg 14 BGC (T A4 BB 851 Bey 0ol BL "h4 o1 YA
BG1-
-—1 BT~
— Sml
-
o
A
O
m
pr— Eml
=
=z
— Sm.\
B
CZCRY6 :H3IEUNN LSdL ¢PTOHN LNINSSISSY HUI M3N "INI 241 oF

[P [ET—— R —Y o J—— i e e

30404 BO NOILISDd H3IIyywa 1737 OWOT
Y3THYE8 17130 QuDT MYLINOHd OLNI 33I¥dEd L30¥AZHD ¥BE1

948525

B-31



848525

TINNGHD

BS1-

Bci-

Bb-

©
W
{
33404
B-32

UNX)

pE-

1N

SW 9C°BF 8 NX LB @7~ ‘SW 95 B1 8 NX 93'B :61v0 dNvid B9 SSUTJ "HD :¥3LI4 4608 :
, (SWY 3HIL

BIg P8¢ /]S4 AA BB1 831 Bel 0ol BL 14 01 BC-

~GZGRYE HIGHNN 1§31 FRTRYN LN3NSS3SSY HUd M3N “IONT Jdl

304D4 B0 NOILISDd H3IW¥vg 17133 OVO7
H3TYYUE 1130 0UDT WINOYS OLNI 3I3I¥4UD 13T0HAIHD ¥B6 1




SN BB ¥+ ® NX B1°ZRT- ‘SH BB '9BZ ® NX B1'C :¥ly0 »b3d | B3 S55U13 "HO -¥3L1I4 413837 : TINNPHD
- [BHY - FIL
BIg B8c BEZ JAA 861 831 g1 8e1 0L B 21 pe-
_ BRE-
- O¥L-
-—1 BB}~
-
o
2
%)
m
—1 BC1-

CZGRYE :Y3IEUNN L1531 £pToHN IN3USS3ISSY HUD #IAN “INT 24l 09

ULO0L 30404 T # dNOYD H3THYHEE 17133 0UDN
H3TH4ed 17130 OuDT TYINOHS OINI 331¥dUd LIDYAIHD ¥BE1

{NA)

948525

B-393



423827 :13NNUHD

BRE-

pre-

BBI-

BLi-

88~

85

SW 9G°9B & NX 81 ¢BI- ‘SW BF ' Z- B NX £+ £ :ULV0 MY3d B3 55973 "HI :¥3lId4
(SW) - 3NIL
BIg p8e BEZ A A BET 88T Bel gor oL k4 BT RZ-
CZCRYE - HIEHNN LS3L $PTBHN LN3NSSISSY HUJ RN “INT Ol

U101 30HO4 2 & 4N0HD H3TdYwd 1133 OQU07
HITHYEE 1730 OUDT WINOYMY OLNI 32T8dU3 L37104ATHD #B61

32404

CNX)

948525

B-34



SW BB Bk 8 NX 6Z 66~ ‘SW BB 9+Z @ NX 68'0 :Blb0 X93d g9 SSY1D "HI :¥3lnld 459837 : TINNUHD
(50} 3JHIL .
B1g p8¢ /]84 RCe BB1 997 gt /3! oL k4 ! pe-
ppL-
] Ok~
-— BBT-
-n
o
2
M
m
-—1 BLT-

UNX)

5ZG2¥6 YIENDN 1531 EDTBHN LIN3INSS3ISSH HUJ M3IN “INT Ddl 0s

9101 30404 £ # JNOYD H3TYHEE 71130 QuDN
H3THHEH 17130 aeD7 WINOYd OLNI 3318483 L3ITOMA3IHD +B61

948525

B-85



[, [P

4¥9837 : 1INNVHD

epe-

ey~

BBI-

Bei-

29-

85

SW 95°9Z 8 NX ¥£° 69~ ‘SW 9£°6ZZ ® NX BZ' 1 :01v0 Moid B9 SSYID "H3 :¥3LNI4
(SWY  3WIL
BIg p8c PGe BZe PB1 P81 Bel 601 BL D BT BZ-
CCGRYE - YIEHNN 1531 £RTRHN LN3NSSISSU HUD MIN “INT JHl

TWL0L 30M04 ¥ # JNOYD HITHHWE 17130 QYD1
HATHYYE 717130 OuD WINOHS OLINI 32I¥dB3 137108AZHD +E661

333404

{N)

948525

B-36



SW BF ¥5 8 NX 1€ 18Z- ‘SH ¥3°Z- & NX 19°¢ :9Ll00 M93d

B9 SSYI3 "HI ¥3LTIA

489837 : TINNUHI

pZ-

(5H)  3NIL
BIg p8C BGC JAA PB1 paT BET go1 BL k4 B1
CZGPYE - Y¥3EUNN L1531 ¢PIOHN LNINSS35SY HUd H3IN “INI Odl

Y101 30404 G # 4NOYD H3Tydwd 1740 QUD1
H3I¥¥PE 17132 QDT WINOHMA OLNI 32I1¥dUD L3T0¥AIHD %661

F o P e P e

epe-

ore-

BB1-

AL

83-

88

33404

UNA)

948525

B-37



SW Bb BT ® NX BB 69- ‘SW ¥B ' 6ZZ B NX 96° T :9LU0 AP3d , B9 SSY1D "HI ¥ILI4d 499837 : TINNEHD
[5HY  AWIL x
prg R8¢ RCC pee bBT 851 Be1 Bol Bl DY p1 pe-
pRE-
-—1 B¥e-
- —1 BBI-
-1
o
el
o3
m
e A
=
=

CZCPY6 - U3ANNN 1531 £PT0UN INING53556 WUd AaN NI oul 2°

79101 30404 9 # dNOYD Y3Tydva 1730 QUDT
H3THyea 1730 QYD1 TYINOYMA OLNI 32Id¥dUd 13108AZHD ¥B61

948325

B-38



o

)

N 96 #5 8 NX B2 149~

Bif R8e BEL

‘SW $9°Z- @ NX TL'6 9180 MY3d

B9 SSWID "HI :¥3LTI4

(SWY - 3NIL
pee BBl E]! ! et oL B

D1

13831
BC-

CZGBY6 :YIENNN 15§31

eRTRHW ININSSISSY HUI MAN
30404 H3THYEE 1130 0V0T L0l
YITHYYE 1732 0uDT TYINOYMS OLNT 32I¥dEd LIT04AIHD ¥561

“ONT Jdl

: TINNUHD

86~

~
7
I

33404

{181 X NX)

B1

948525

B-33



SN 95 ¥G 8 NX BZ TL9- ‘SN 9E 62 B NA Ly B B9 SSU1J "HI 10831
SW 2B'B 8 WN 80°8 ‘SN BB RTE B WW LZ LBZT :YLlv0 Xg3d @81 SSY1D "HIY :¥3LTI4 OXHLD : TINNUHD
; (BT X HH)  INJW3IDR1dS IO
B81 £91 ¥l BE1 v1l 86 18 o) 6¥ A 91 Y]
_ _ _ | | _ cpT-
pu— mw.:
-
o}
3
0
m
=
=
<
=
GZGRv6 :HIANNN 1S3l £RTBYN LNINSSISSY HBI M3N “INT Ol ol

ININIIPIMSIA SIKG-K JTITHIA JOB¥3IAU 54 24D HITHYPE 71730 OV01T 1WL0L
31448 71733 QUDT WINOYS DLINI 331¥dW3 L3T0HAIHD +B661

948525

B-100



APPENDIX C

DUMMY CERTIFICATION DATA

940525



|

l

PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N: 192

940525



e

TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

192 ALDERSON 23-MAY-94
TRC INC. TEST NO: 192C21ED1 572E SN192 EXT.DIMENSION CAL21
o TEST PARAMETER (DIMEN.)| SPECIFICATION | TEST RESULTS|
| LOCATION FOR CHEST CIRCUMFERENCE (AA)]| 429 - 434 Hﬁ | 432. MM |
|LOCATION FOR VAIST CIRCUMFERENCE (B)| 226 - 231 m | 229, HH |
|CHEST CIRCUMFERENCE  (¥) | 970 -1001 #8 | 980, #i |
|VAIST CIRCUNFERENCE  (2) | 836 - 866 MM |  s4s. H |
lcHEST DEPTH  (0) | 213 - 220 WM | 218 Wx |
|H-POINT HEIGHT  (C) | 86 - &omi | g4 mx |
|H-POINT FROM SEATBACK (D) | 135 - 140 mM | 136. #H |
ISKULL CAP TO BACKLINE -~ (H) | 41 - 46 m8 |  43. % |
|TOTAL SITTING HEIGRT  (A) | 879 - 889 my | 8s4. My |
ITHIGH CLEARANCE  (F) | 140 - 1s5 w8 | 147. MM |
[BUTTOCK KNEE LENGTH  (K) | 579 - 605 M | 602. HH |
[BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 W | 472, WH |
|POPLITEAL HEIGHT (L) | 429 - 455 WM | 450, Mt |
IKNEE PIVOT HEIGHT (M) | 485 - 500 MM |  493. h |
|FoOT LENGTH () | 252 - 267 mm | 259. my |
|FooT BREADTH () | o1 - 107 ms | 102, m |
ISHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 Mt |  o1. i |
|SHOULDER BREADTH (V) | 422 - 437 mH | 427. WM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 WM | 513, mt |
|ELBOV REST HEIGHT  (J) | 191 - 211 mm |  206. my |
|SHOULDER-ELBOW LENGTH (1) | 330 - 345 WM |  340. mH |
[BACK OF ELBOW T0 WRIST PIVOT  (G) | 290 - 305 MM | 295. mM |

DUMMY MEETS IFICATIONS
TECHNICIAN RUN NUMBER: 052394.1302

C-3 940525



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 23-MAY-94

TRC INC. TEST NO: 192C21HD4 ' 572E SN192 HEAD DROP CAL 21
| | | |
| TEST PARAMETER | SPECIFICATION |- TEST RESULIS i
I I | |
| TEMPERATURE |  18.9-25.6 DEG. C | 20.6 DEG. C |
| I ! i
|RELATIVE HUMIDITY I 10 - 70 % | 52.0 % |
| _ , l | l
|PEAK RESULTANT ACCELERATIONI 225 - 275 G | 236.48 G |
I | |

|PEAK LATERAL ACCELERATION ! 15 G MAX | -4.64 G |
l i l l
|IS ACCELERATION CURVE ] | |
| UNIMODAL? | YES | YES |

TEST MEETS SPECIFICATIONS

TECHNICIANWL ' RUN NUMBER: 052394.1222;3

C4 940525
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 20-MAY-54
TRC INC. TEST NO: 192C21NF1 572E SN192 NECK FLEXION CAL21
| TEST PARAMETER | SPECIFICATION | TEST RESULTS

TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C

[ I | |
|RELATIVE HUMIDITY | 10 - 70 % | 55.0 % |
| I l |
| IMPACT VELOCITY | 6.89 - 7.13 M/S | 7.10 M/S

| | 10 ¥s | 22.50 - 27.50 G | 23.01 G

| PENDULUM = —oemm e e e
| | 20 MS | 17.60 - 22.60 G | 18.72 G ,

| DECELERATION ~  =-smmmmmmmm oo oo e e e e e
| | 30 MS | 12.50 - 18.50 G | 15.35 G

l ! | |
|MAX PENDULUM G | 29 G MAX { 23.89 G |
| | I |
|MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 15.32 G |
| DECELERATION-TIME CURVE | | i
|DECAY TIME TO 5 G | 34 - 42 MS | 41.12 MS i
| D PLANE | MAX | 64 - 78 DEG. | 65.32 DEG. |
| ROTATION | TIME | 57 - 64 MS | 59.28 MS i
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 90.47 NM |
| OCCIPITAL = = mmmmmmmm e e e
| CONDYLE | TIME | 47 - 58 MS | 53.84 MS |

|ROTATION ANGLE-TIME CURVE | | l
|DECAY TIME TO ZERO I 113 - 128 HS | 115.04 MS |

|POSITIVE MOMENT-TIME CURVE | i |
|DECAY TIME TO ZERO I 97 - 107 MS | 105.04 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN_jiZéZ,uHAéﬁ;;;ﬁdlJQZ;Zi RUN NUMBER: 052094.0818;1

C-9 940525
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el

TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 20-HAY-94
TRC INC. TEST NO: 192C21NE1 572E SN192 NECK EXT. CAL21
] TEST PARAMETER | SPECIFICATION | TEST RESULTS |
! ! ! l
| TEMPERATURE | 20.6 - 22.2 DEG. C|  20.6 DEG. C i
! | I
|RELATIVE HUMIDITY | 10 - 70 % | 55.0 % |
| | {
| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.05 M/S |
| | 10 ¥S | 17.20 - 21.20 G | 19.18 G ;
| PENDULUM = == m oo oo mmmmmo oo oo oo
| | 20 ¥S | 14.00 - 19.00 G | 16.31 G |
|  DECELERATION ——=—=mmmmmm oo oo oo oo o mmmmm o e e
| | 30 S | 11.00 - 16.00 G | 13.26 G {
| | | |
|MAX PENDULUM G | 22 G MAX | 19.60 G |
| | | |
|MAX PENDULUM G ABOVE 30 HS | 22 G MAX | 13.25 G |
|DECELERATION-TIME CURVE | | |
|DECAY TIME TO 5 G | 38 - 46 MS | 41.44 MS |
| D PLANE | MAX | 81 - 106 DEG. | 92.37 DEG. |
l __________________________________________________
| ROTATION | TIME | 72 - 82 MS | 76.24 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 N¥ | -59.60 NM |
|  OCCIPITAL == mmmm o oo mmmomommmmm— e oo
| CONDYLE | TIME | 65 - 79 MS | 71.28 HS |
|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 147 - 174 ¥S | 156.40 MS |
|NEGATIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 120 - 148 ¥S | 139.36 MS ;

TEST MEETS SPECIFICATIONS

TECHNICIAN_l:ZéZ,. Mot AL LT RUN NUMBER: 052094.0902;2

Cc-17 940525
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST

HYBRID III 23-MAY-94

TRC INC. TEST NO: 192C21TH1 572E SN192 H.S.THORAX CAL21

TEST PARAMETER | SPECIFICATION

TEST RESULTS
| | l
| TEMPERATURE | 20.6-22.2 DEG. C | 20.6 DEG. C |

I l
|RELATIVE HUMIDITY | 10 -70% | 52.0% |

l |
| PENDULUM VELOCITY | 6.59 - 6.83 M/S |  6.68 M/S |
| l | !
|MAXIMUM DEFLECTION | 63.5 - 72.6 M4 | 64.5 MM |
| | l |
|MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5619. N |
l l | I
| INTERNAL HYSTERESIS | 69% - 85% | 73.7% 1

TEST MEETS SPECIFICATIONS

TECHNICIAN (Zxé;: ,4(A,¢c4£42221L RUN NUMBER: 052394.1259;1

C-25 940525
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 20-MAY-94
TRC INC. TEST NO: 192C21RKL 572E SN192 RIGHT KNEE CAL 21
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | I |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
l ! l
|RELATIVE HUMIDITY | 10-70% | 55.0% |
| , l l |
| PROBE VELOCITY | 2.07 - 2.13M/S | 2.12 M/S |
l ' | l |
| PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 5352.6 N |

[5.0 XKG PENDULUM l I ; |

TEST MEETS SPECIFICATIONS

TECHNICIAN cfﬂéza.,é{l.dﬁéﬁéZ;ZZ RUN NUMBER: 052094.0809;1

C-30 940525
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 20-MAY-94

TRC INC. TEST NO: 192C21LK1 572E SN192 LEFT KNEE CAL 21
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C l
| , i | |
|RELATIVE HUMIDITY | 10 - 70 % | 55.0 % |
I | l

|PROBE VELOCITY l 2.07 - 2.13 M/S | 2.12 M/S |
| | | i
|PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 5312.1 N |

|5.0 KG PENDULUM - | ! I

TEST MEETS SPECIFICATIONS

TECHNICIAN__Q&M& RUN NUMBER: 052094.0803;1

C-33 940525
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PRE-TEST CERTIFICATION DATA

PASSENGER DUMMY S/N: 142

940525




TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

142 HUMANOID 19-MAY-94
TRC INC. TEST NO: 142C22ED1 572E SN142 EXT.DIMENSION CAL22
T TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
| LOCATION FOR CHEST CIRCUMFERENCE (AA)| 429 - 434 MM | 432. MM T
|LOCATION FOR WATST CIRCUMFERENCE (BB)| 226 - 231 MM | 229. MM |
|CHEST CIRCUNFERENCE  (Y) | 970 -lool wx | 9s3. m |
|WAIST CIRCUMFERENCE  (2) | 836 - 866 Mt | 846. mt |
|cmEsT pEPTH  (0) | 213 - 229 WM | 218, M |
|H-POINT HEIGHT  (C) | 84 - 8o Mt | g4 M |
|H-POINT FROM SEATBACK (D) | 135 - 140 MM | 137. mx |
|SKULL CAP T0 BACKLINE  (H) | 4L - 46 MM |  43.m |
|TOTAL SITTING HEIGHT  (A) | 879 - 889 Mt | 8s4. mx |
|THIGH CLEARANCE  (F) | 140 - 155 MM | L4s.m |
|BUTTOCK KNEE LENGTH  (X) | 579 - 605 MM | 597. M |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 m | 475. ¢ |
|POPLITEAL HELGHT (L) | 420 - 455 WM | 452, |
|KNEE PIVOT HEIGHT (M) | 485 - 500 MM | 490. iy |
|Foor LeneTH  (P) | 252 - 267 WM | 257. My |
|FooT BREADTH (W) | 91-1o7mt | o7 M |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 M |  89. Mt |
|SHOULDER BREADTH (V) | 422 - 437 MM | 427, MM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 MM |  508. Ht |
|ELBOW REST HEIGHT () | 191 - 211 M | 208, My |
|SHOULDER-ELBOW LENGTH (D) | 330 - 345 MM | 345. m |
|BACK OF ELBOW TO WRIST PIVOT  (G) | 200 - 305 WM | 292. M |

DUMMY MEETS SPECIFICATIONS
TECHNICIAN RUN NUMBER: 051994.1259

C-37 940525



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 19-MAY-94
TRC INC. TEST NO: 142C22HD1 572E SN142 HEAD DROP CAL 22
i , |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | 1

| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
| | l
|RELATIVE HUMIDITY | 10 - 70 % |  53.0 % |
l | |
|PEAK RESULTANT ACCELERATION| 225 - 275 G | 256.51 G |
| |
| PEAK LATERAL ACCELERATION | 15 G MAX | 2.60-G |
‘ R l ' l
| IS ACCELERATION CURVE | | |
| UNIMODAL? | YES | YES |

- - o —— - " - > ———— A v = = e~ —_— - - - - — e - - -

TEST MEETS SPECIFICATIONS

TECHNIc1AN_g;22ZzL,¢2:&4;;ggégig;L______  RUN NUMBER: 051994.0917;4

Cc-38 940525
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 19-HAY-94
TRC INC. TEST NO: 142C22NF1 572E SN142 NECK FLEXION CAL22
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | | |
| TEAPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C
| | | I
|RELATIVE HUMIDITY | 10-70% | 53.0% [
i
| IMPACT VELOCITY | 6.89 - 7.13 H/S | 7.06 M/S |
| | 10 ¥S | 22.50 - 27.50 G | 23.70 G |
[ PENDULUM =~ = mmmmommm oo oo oo oo
| ; | 20 ¥S | 17.60 - 22.60 G | 19.75 G
| DECELERATION = ==-=—-=mmmmmommmmm oo e oo e mmm o e e
] | 30 ¥S | 12.50 - 18.50 G | 15.46 G
| | | |
|MAX PENDULUM G | 29 G MAX |  24.67 G |
| | | |
|MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 15.41 G |
|DECELERATION-TIME CURVE | | |
[DECAY TIME TO 5 G | 34 - 42 MS | 39.44 KS |
| D PLANE | MAX | 64 - 78 DEG. |  73.77 DEG. 1
l __________________________________________________
| ROTATION | TIME | 57 - 64 MS | 59.60 MS 1
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM |  93.14 NM |
| OCCIPITAL ~ —mmmmmmm oo mm oo oo
| CONDYLE | TIME | 47 - 58 ¥MS |  53.28 MS |
|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 113 - 128 S | 115.76 MS |
|POSITIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 97 - 107 S | 104.72 MS |

TEST MEETS SPECIFICATIONS

TECHNIcIAN_4;gZ2ZzLJQZfézzf;ggffig:;____ RUN NUMBER: 051994.1034;1

C-43 940525
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 19-MAY-94
TRC INC. TEST NO: 142C22NE1 572E SN142 NECK EXT. CAL22
| TEST PARAMETER | SPECIFICATION | TEST RESULTS {
! ! | o
| TEMPERATURE | 20.6 - 22.2 DEG. C| 21.1 DEG. C 1
I | l |
|RELATIVE HUMIDITY | 10 - 70 % | 54.0 % |
| | |
| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.02 M/S |
| | 10 ¥S | 17.20 - 21.20 G | 19.48 G |
|  PENDULUM e
| | 20 S | 14.00 - 19.00 G | 17.05 G |
| DECELERATION =~ —-o-mmmm oo mom oo oo oo
| | 30 MS | 11.00 - 16.00 G | 13.82 G |
| | | |
|MAX PENDULUM G | 22 G MAX | 20.19 G 1
| ! |
|MAX PENDULUM G ABOVE 30 MS | 22 G MAX |  13.81 G
|DECELERATION-TIME CURVE | | |
|DECAY TIME TO 5 G | 38 - 46 MS | 39.28 ¥S
| D PLANE | HAX | 81 - 106 DEG. | 98.17 DEG.
! __________________________________________________
| ROTATION | TIME | 72 - 82 MS | 73.12 ¥s
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -76.12 NM |
| OCCIPITAL = m oo mmmmmmm oo oo
| CONDYLE | TIME | 65 - 79 MS | 69.60 MS
|ROTATION ANGLE-TIME CURVE | | ~ |
|DECAY TIME TO ZERO | 147 - 174 ¥S | 150.96 MS |
|NEGATIVE MOMENT-TIME CURVE | | ;
|DECAY TIME TO ZERO | 120 - 148 S | 138.40 MS

TEST MEETS SPECIFICATIONS

TECHNICIAN__ﬁ3éZaL;lQZ;beiégééfijz:_____ RUN NUMBER: 051994.1044;1

C-51 940525
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST

HYBRID III 19-MAY-94

TRC INC. TEST NO: 142C22TH1 572E SN142 H.S.THORAX CAL22

TEST PARAMETER | SPECIFICATION TEST RESULTS

| | | |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C ;
I | l |
|RELATIVE HUMIDITY | 10 - 70 % | 53.0 % l
| | | l
| PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.68 M/S |
I | | l
| MAXIMUM DEFLECTION | 63.5 - 72.6 MM l 71.5 MM |
| |

|MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5413. N |
|

| INTERNAL HYSTERESIS | 69% ~ 85% | 72.7% {

TEST MEETS SPECIFICATIONS

TECHNICIAN % /L,@Zé__ RUN NUMBER: 051994.1214;1

C~-59 940525



SW 971°B- 8 9 £1'8- ‘SN ¥3'8Z 8 O £E9°EC

pal 26 88

gL

)

FY1lvd Mu3d , @81 SS90 "HJ :¥3ltId IXKNId : TINNBHI

(50 JNIL
9 BE B Bs Be 21 2

BI-
B1-

|

179261 +6BZ98 :¥IEUNN NNY

2193 XYHOHL S'H Z¥INS 3ZLE THLZZ3Z¥ 1 - H3I8HNN LS3L
NOIL1bH313330 WRINON3d

NDILUYBITWED XUYOHL 111 OT¥8AH 3-ZLC lyvd

AN,

Jdl

B1

BC

gt

v

Bt

848525

NOI1vd313339
C-60

{3



SW 8T'P- ® N £8'6Z- ‘SW v9'BZ ® N T1 SIS :YLly¥0 MY3d BB8T SSE13 "HI :¥3L11d 4XN3d : TINNBHD

pal 06 28

oL

(SW)  3IHIL
L] 1Y By Be ec 01 8

p1-

179261 v6BZIB :¥IGUNN NNY

283 XUHOHL S'H Z¥INS 3CLE TH1ZZ23Z2%1 ¥38UNN LS3L
32404 NNINAONZd

NDILBHEIWD XUdOHL II{ OlHEAH I-ZLE LYEd

Yl

A

14
-
o
P
o
m

oy =
><
)
N

853

BB

BRI

348525

C-61



i~

SW D1 8 WW BB 8- "SN ¥3°9Z 8 WW 65 TL :Yiu0 Mbdd @81 SSYT10 "HI ¥3LTIA X189
(5W)  INIL
pal 06 08 BL B3 Bc k4 BE Be B1 8
119261 ¥68298  HIBUAN NNY 22193 XGHOHL S H Zv¥INS 3ZLE THLZZIZ¥1 - ¥38UNN 1S31 Jdl

ININIIPT510 WNNYILS
NDILUHEI YD XUYOHL 11T OIHBAH 3-7LS Ldvd

: TINNBHD

pE-

2
n
0
m~
D
(gm)
rm

3 A
=z
—
=
=

pE

YA

pC i

948525

C-62



0XL1SJ :713NNUHD

BZ-

o

33404

B

(zB1T X N)

88

pB

epl

SW 91 8- ® N £B B6Z~ 'SW $¥3'BC 8 N 11 LI¥G @81 SSYUTJ "HI JXN3d
SW BI' T B WH BB @- 'SW $¥3°8Z 8 WW BS' 1L 1Hlv0 Avdd @81 SSYT3 "HY d3LNIAd
’ CHHY  INJH3DBTIHSIA
Bel p6 08 aL 29 B& B¥ v BE pe 21 2 B1-
1°9ZC1 ¥6BZ90 : HIBUNN NNY ZLY) XYHOHL S'H ZVINS 3ZLE TH1ZZ3ZFT -d3BUNN LS3L J¥l

30404 WNINONId SA INIW3DUTLSIC LS3HO
NDILBHABITTED XUMOHL IIT OIY8AH 3-CLC 1¥Gd

348525

C-63



TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 19-HAY-94
TRC INC. TEST NO: 142C22RK1 S72E SN142 RIGHT KNEE CAL 22
l TEST PARAMETER | SPECIFICATION | TEST RESULTS
| i | i
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
| I l
|RELATIVE HUMIDITY | 10 -70% | 53.0% 1
| | | |
|PROBE VELOCITY | 2.07 - 2.13 /S|  2.10 M/S .
| - | I !
| PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 5382.9 N |

|5.0 KG PENDULUM I | l

TEST MEETS SPECIFICATIONS

TECHNICIAN_l2;éz;L_léZ::;gggé;éz;Z;____ RUN NUMBER: 051994.1039;2

C-64 940525
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 19-MAY-94

TRC INC. TEST NO: 142C221K1 572E SN142 LEFT KNEE CAL 22
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
~ | | l

| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C

I |
|RELATIVE HUMIDITY | 10 - 70 % | 53.0 % |
I

| PROBE VELOCITY | 2.07 - 2.13 M/S | 2.10 M/S |
| l | |
|PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 5156.9 N |

|5.0 KG PENDULUM I | 1

TEST MEETS SPECIFICATIONS

TECHNICIAN %W’Zf RUN NUMBER: 051994.0924;1

C-67 940525
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APPENDIX D

MISCELLANEQUS TEST INFORMATION
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ACCELEROMETERS :

POTENTIOMETERS :

LOAD CELLS:

NECK LOAD CELLS:

TIBIA LOAD CELLS:

SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

+X: FORWARD
+Y: LEFTWARD
+Z: UPWARD

+CHEST LONGITUDINAL DEFLECTION:

+CHEST LATERAL DEFLECTION:
+SEAT BELT DISPLACEMENT:
+SEAT BELT EXTENSION:

+KNEE SLIDER DISPLACEMENT:

+FEMUR FORCE: TENSION
+SEAT BELT FORCE: TENSION

+BARRIER FORCE: TENSION

+X FORCE: HEAD PUSHED FORWARD
+Y FORCE: HEAD PUSHED LEFTWARD
+Z FORCE:

OUTWARD
LEFTWARD

OUTWARD

ELONGATION

DISTANCE BETWEEN FEMUR
AND TIBIA INCREASED
(IN RELATION TO A
SEATED DUMMY)

HEAD PULLED UPWARD (TENSION ON NECK)

+X MOMENT: RIGHT EAR ROTATING TOWARD RIGHT SHOULDER

+Y MOMENT: CHIN ROTATING TOWARD CHEST

+Z MOMENT: CHIN ROTATING TOWARD LEFT SHOULDER

+X FORCE: TENSION
+Y FORCE: TENSION
+Z FORCE: TENSION

+X MOMENT: BOTTOM OF TIBIA MOVING LEFTWARD

+Y MOMENT: BOTTOM OF TIBIA MOVING REARWARD

940525



[E—— [——

FREQUENCY RESPONSE CLASSES

SAE J211 0OCT88

TYPICAL TEST MEASUREMENTS CHANNEL CLASS

Vehicle Structural Accelerations for use in:

Total vehicle comparison 60
Collision simulation input 60
Component analysis 600
Integration for velocity or displacement 120
Barrier Face Forces 60
Belt Restraint System Loads 60

Anthropomorphic Test Device

Head accelerations (linear and angular) 1000
Neck
Forces 1000
Moments 600
Thorax
Spine accelerations 180
Rib accelerations 1000
Sternum accelerations 1000
Dé%lections 180
Lumbar
Forces 1000
Moments 1000
Pelvis
Accelerations . 1000
Forces 1000
Moments 1000

Femur/Knee/Tibia/Ankle

Forces 600

Moments 600

Displacements 180
Sled Accelerations 60
Steering Column Loads 600
Head form Accelerations 1000

D-6 940525
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