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SECTION 1.0

PURPOSE AND TEST PROCEDURE
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PURPOSE

This 35 mnmph frontal barrier impact test is part of the New Car
Assessment Program (NCAP) conducted for the National Highway Traffic Safety
Administration’s (NHTSA) Office of Market Incentives by the Transportation

Research Center of Ohio (TRC) under Contract No. DTNH22-60-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 1991 Chevrolet Beretta 2-door coupe, NHTSA No.
MMO102, at an impact speed in excess of the current 30 mnph FMVSS 208

requirements.
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TEST PROCEDURE

This test was conducted in accordance with NHTSA's Laboratory Indicant
Test Procedure, New Car Assessmnent Program, dated January 1, 1990. Data was

obtained indicant of FMVSS 208, "Occupant Crash Protection” performance.

The test vehicle was 1instrumented with seven (7) accelerometers to
measure longitudinal axis accelerations and two (2) accelerometers to
measure vertical 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, two (2) string potentiometers to
measure shoulder belt displacement, and two (2) linear potentiometers to
measure shoulder belt stretch. The vehicle impacted a frontal load cell
barrier instrumented with thirty-six (36) barrier face load cells. The

vehicle's specified impact velocity range was 34.5 to 35.5 mph.

The test vehicle contained twoa (2) Part 572 E S50th percentile adult
male anthropomorphic test devices (dummies). The dummies were positioned in
the front outboard designated seating positions according to the dunny
placement procedures specified in Appendices VII and VIII of the Laboratory

Indicant Test Procedures.

Both dummies were instrumented with head and chest accelerometers to
measure longitudinal, lateral, and vertical accelerations, and with left and
right femur load cells to measure axial forces. The Part 572 E dummies
instrumentation also included a chest potentiometer to measure longitudinal
displacement 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) 1l4-track tape drives. The data was digitally sampled at 8000
samples per second and processed per section IP11 of the Laboratory Indicant

Test Procedure.
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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 vehicle, occupant, and load cell barrier data are presented 1in
Section 2.0. The vehicle, occupant, and camera measurements are presented
in Section 3.0. Appendix A contains the still photographic prints.
Appendix B contains the dumny, véhicle, and load cell barrier data plots.
Appendix € contains the dummy certification data. Appendix D contains
miscellaneous test information. Appendix E contains the restraint system

instructions from the owner's manual.
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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 December

19, 1990.

The test wvehicle, a 1991 Chevrolet Beretta 2-door coupe, NHTSA No.
MM0102, was equipped with & 2.2 liter transverse engine, automatic
transmission, power steering, and power brakes. The vehicle's test weight
was 3128 pounds. The vehicle's impact speed was 35.0 mph. The wvehicle

sustained 29.0 inches of static crush during the impact.

The driver's head injury criteria (HIC) was 343. The driver's maximum
chest resultant acceleration over three (3) milliseconds was 37.0 g. The
driver's chest displacement was 1.3 inches. The driver's maximum left and

right femur forces were 659 pounds and 910 pounds, respectively.

The passenger's HIC was 739. The passenger's maximum chest resultant
acceleration over three (3) milliseconds was 35.1 g. The passenger’'s chest
displacement was 1.3 inches. The passenger's maximum left and right femur

forces were 523 pounds and 230 pounds, respectively.

No fluid spilled from the vehicle's fuel system following the crash

test event.
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DATA ACQUISITION EXPLANATIONS

The left brake caliper X-axis accelerometer, BCLXGl, recorded a spike

at 41.6 milliseconds.

All thirty-six (36) channels of barrier face force data was lost due to
the analog tape deck which records these channels stopping prior to impact.
Following this test, it was determined that the tape reel drive motor had
begqun sending spurious counts to the tape deck logic causing it to shut down
prematurely. The motor was replaced with another which was then tested and

functioned correctly during repeated trials.
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TABLE 1 CRASH TEST SUMMARY

NHTSA NO.: MMO102 TEST TYPE: Frontal Load Cell Barrier

TEST DATE: 12/19/90 TEST TIME: 15212 AMBIENT TEMP. (°F): 70
VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1991/Chevrolet/Beretta/2-door coupe
VEHICLE TEST WEIGHT (LBS): 3128

IMPACT ANGLE (DEG)*: 0

IMPACT VELOCITY (MPH)**: PRIMARY = 35.0 SECONDARY = 35.2

MAXIMUM STATIC CRUSH (IN): 29.0

AVERAGE REBOUND (IN): 16.7

DUMMIES: Driver #1472 Passenger #192

TYPE: Part 572E Part 572E

LOCATION: Left front Right front

RESTRAINT: Airbag and 3-point 3-point unibelt
unibelt

NUMBER OF DATA CHANNELS: 83

NUMBER OF CAMERAS: HIGH-SPEED 16 REAL-TIME 2

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

VEHICLE MANUFACTURER: General Motors Corporation

MAKE/MODEL: Chevrolet/Beretta VIN: 1G1LV13G8MY116253
BODY STYLE: 2-door coupe MODEL YERR: 1991
NHTSA NO.: MMO102 COLOR: White

ENGINE DATA: TYPE: Transverse CYLINBDERS: 4 DISPLACEMENT: 2.2 liter

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

DATE VEHICLE RECEIVED: 11/13/%0 ODOMETER READING: 60.0

DEALER'S NAME AND ADDRESS: Nourse Motors, Inc.
3101 Morse Road
Columbus, OH 43229

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION Yes
POWER BRAKES Yes AUTOMATIC SPEED CONTROL Yes
POWER SEATS No TILTING STEERING WHEEL Yes
POWER WINDOWS No TELESCOPING STEERING WHEEL No
TINTED GLASS Yes AIR CONDITIONING Yes
RADIO Yes ANTI-SKID BRAKE Yes
CLOCK Yes REAR WINDOW DEFROSTER Yes
OTHER None

REMARKS:

1. IS5 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: 09/90 VIN: 1G1LV13G8MY116253
GVWR: 3663 LBS

GAWR: FRONT: 1959 LBS., REAR: 1704 LBS.
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Goodyear Invicta GS P185/75R14

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 44 PSI
REAR: 44 PSI

SPARE TIRE (MFR., LINE, SIZE): General, Servi-spare, T115/70D14

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manual adjustable
MAXIMUM WIDTH: 65.5 INCHES

WHEELBASE: 103.5 INCHES

LOCATION OF LABEL STATING TIRE & CAPACITY DATA:

The label was located on the lower portion of the left B-pillar.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P185/75R14

RECOMMENDED COLD TIRE PRESSURE: FRONT: 30 PSI; REAR: 30 PSI
DESIGNATED SEATING CAPACITY: _2 FRONT _3 REAR _5 TOTAL
VEHICLE CAPACITY WEIGHT: 891 LBS.

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN INCHES):

DELIVERED ATTITUDE: LF 27.0; RF 27.0; LR 28.2; RR 28.
PRE-TEST ATTITUDE: LF 26.2; RF 26.5; LR 26.4; RR  26.

POST-TEST ATTITUDE: LF 27.0; RF 28.9; LR 25.5; RR 25.
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TABLE 2_TEST VEHICLE INFORMATION CONT'D

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

RIGHT FRONT 829 LBS. RIGHT REAR 492 LBS.
LEFT FRONT 872 LBS. LEFT REAR 478 LBS.
TOTAL FRONT WEIGHT 1701 LBS. (63.7% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 970 LBS. (36.3% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 2671 LBS.

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RCLW = RATED CARGO AND LUGGAGE WEIGHT*

UDW = UNLOADED DELIVERED WEIGHT (26?1 LBS)
VCW = VEHICLE CAPACITY WEIGHT (891 LBS)
DSC = DESIGNATED SEATING CRPACITY (5)
RCLW*= VCW - 150 (DSC) = 891 - 150(5) = 141

TARGET TEST WEIGHT = UDW + RCLW* + (NO. OF HYBRID III DUMMIES X 167
LBS/DUMNY)

TARGET TEST WEIGHT

2671 + 141 + 334

TARGET TEST WEIGHT 3146 LBS

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 123 LBS. OF CARGO WEIGHT:

RIGHT FRONT 920 LBS. RIGHT REAR 633 LBS.
LEFT FRONT 955 LBS. LEFT REAR 620 LBS.
TOTAL FRONT WEIGHT 1875 LBS. (59.9% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1253 LBS. (40.1% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 3128 LBS. (0.6% UNDER TARGET TEST WEIGHT)

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

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: Trunk lid and hinges, rear
bumper, tail lights, and rear seat belts.

CG = 41.4 INCHES 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 300
pounds, whichever is less.
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TABLE 3 POST-IMPACT DATA

TEST NUMBER: 901219 NHTSAR NO.: MMO0102
TEST DATE: 12/19/90 TEST TIME: 1522
TEST TYPE: Frontal load cell barrier IMPACT ANGLE: o©°
AMBIENT TEMPERATURE AT IMPACT AREA: 70° F

TEMPERATURE IN OCCUPANT COMPARTMENT: 70° F

IMPACT VELOCITY: PRIMARY = 35.0 MPH SECONDARY = 35.2 MPH

(SPECIFIED RANGE = 34.5 TO 35.5 MPH)
BDISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP = 26.0 IN.
EXITING VELOCITY TRAP = 2.0 IN.

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

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 179.0; € 186.5; R 179.0
POST-TEST: L 156.2; € 157.5; R 155.1
TOTAL CRUSH: L 22.8; ¢C 29.0; R 23.9

AVERAGE CRUSH: 25.2

TEST VEHICLE REBOUND FROM FLAT BARRIER (ALI, MEASUREMENTS ARE IN INCHES):

DISTANCE FROM TEST VEHICLE TO BARRIER: L 16.5; C 15.5; R 18.1; AVG. 16.7
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TABLE 4 FUEL SYSTEM DATA

MAKE/MODEL: Chevrolet/Beretta NHTSA NO.: MMO102

FUEL SYSTEM CAPACITY: 15.6 GALLONS (FROM OWNER'S MANUAL)

USABLE CAPACITY: 15.6 GALLONS (FURNISHED BY COTR)

TEST VOLUME RANGE: 14.4 GALLONS TO 14.7 GALLONS (92-94% OF USABLE)
ACTUAL TEST VOLUME: 14.5 GALLONS (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 was located in front of the rear

axle. The fuel filler neck was on the right side. The fuel lines ran

along the riqht frame rail 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
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FIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

PHOTO EMITTER/
RECEIVER PAIR

—

7

OW TRACK
THREE PHOTO
INTERRUPTION VANES

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

The vanes have one foot spacing.
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FIGCURE 2 ACCIDENT INVESTIGATION DIVISION DATA
FOR 35 MPH FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE: Chevrolet/Beretta/2-door coupe

VEHICLE NHTSA NO.: MM0O102 ; VIN: 1G1LV13G8MY116253

MODEL YEAR: 1991 ; BUILD DATE: 08/90 ; TEST DATE: 12/13/390

VEHICLE SIZE CATEGORY: Compact ; TEST WEIGHT: 3128 LBS.
VEHICLE WHEELBASE: _103.5 INCHES

MAXIMUM WIDTH: 65.5 INCHES

FRONT OVERHANG: 42.0 INCHES - L i

e L[2 ot | |2 —

(’F"T"’F‘r\w__f
I Cc2 3 C4  ¢s

COLLISION DEFORMATION
CLASSIFICATION (CDC) CODE: 12FDEW3

CRUSH DEPTH
MEASUREMENTS:: C1 = 22.8 INCHES
c2 = 26.1 INCHES {}
c3 = 28.7 INCHES
c4 = 27.7 INCHES CiL=D
cs = 22.7 INCHES
Cé = 23.9 INCHES
VEHICLE CENTERLINE |
MIDPOINT OF DAMAGE: D "= (LONGITUDINAL)
LENGTH OF DAMAGED
REGION: L = 57.5 INCHES 3} 4/\/
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FIGURE 3
VEHRHICLE ACCELEROMETER FLRCEMEMT
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VEHICLE ACCELERDMETER LOCATIONS AND DATA SUMMARY

TABLE 5

TEST NUMBER 901219

POSITIVE NEGATIVE
RIRECTION DIRECTION
Noe. LOCATION X# Y% Zx MAX G MSBEC MAX & MEEC
t LEFT REAR SEAT 114. 5 is. 2 15.5
CROBSMEMBER
LONGITUDINAL 3.9 147.8 27.9 43 &
2 RIGHT REAR BEAT 114. 5 -15. 8 15. 8
CROSEMEMBER
LONGITUDINAL 4.4 147.9 26,0 56. G
3 ENGINE TGP 34. 5 -2.0 31.90
LONGITUDINAL ig. Q 49. 4 100.8 38. &
4 ENGINE BOTTOM 3. 9 ~2. 0 a9
LONGITUDINAL 17. 4 59.9 R%9.9 32. 3
o RIGHT BRAKE CALIPER 38.1 -24. 5 12. 2
LONGITUDINAL 18. & 84. 9 69. 4 61. 0
& LEFT BRAKE CALIPER 38. 1 24. 5 i=. 8
LONGITUDINAL 9.0 76.3 133.1 41. 4
7 INSTRUMENT PANEL 61. 0 ~-1. & 37.8
CENTER
LONSITUDINAL 7.5 35. 9 &S 6 72.3
8 REAR SEAT CROSEMEMBER 115. 0 0.2 17.%
CENTER
VERTICAL i7.7 44 1 i6.7 54. %
7 VEHICLE REAR CENTER 176. 0 0.0 18. 5
VERTICAL 26. 2 9%. 1 24. 3 63 4
% ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN INCHES  X-AXIS
LOCATIONGS ARE MEASURED REARWARD FROM THE FRONT BUMPER.
REFERENCE: X: + FORWARD ACCELERATION
Y: + LEFT FROM VEHICLE CENTERLINE
Z: + UP FROM GROUMD LEVEL
Y See DATA ACQUISITION EXPLANATIONS
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TABLE 6 POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

HEAD

CHEST

ABDOMEN

LEFT RNEE

RIGHT KNEE

DOOR OPENING:

FRONT

REAR

SEAT MOVEMENT:

FRONT

REAR

GLAZING DAMAGE:

DRIVER #1142

Airbaq

Airbagq

PASSENGER #192

Instrument panel

None

None

Instrument panel

None

Instrument panel

Instrument panel

LEFT

Easy

Instrument panel

NA

RIGHT

Tools required

SEAT BACK FAILURE

None

NA

NA

SEAT SHIFT

None

N2

The entire windshield was cracked upon impact.

OTHER NOTABLE IMPACT EFFECTS:

None
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TABLE ? FMVSS 208 DATA SUMMARY

VEH. YR./MAKE/MODEL/BODY STYLE: _1991/Chevrolet/Beretta/2-door coupe

VEH. NHTSA NO.: MMO102 ; TEST DATE: 12/19/90
DRIVER PASSENGER

MAXIMUM ACCELERATIONS (G): , DUMMY #142 DUMMY #192

HEAD X-AXIS -48.0 -80.0

HEAD Y-AXIS -25.7 15.5

HEAD Z-AXIS -16.9 -65.0

HEAD RESULTANT 48.8 103.3

CHEST X-AXIS -37.9 -36.7

CHEST Y-AXIS -6.2 6.4

CHEST Z-AXIS 12.3 12.3

CHEST RESULTANT* 37.0 35.1

CHEST RESULTANT TIME INTERVAL (SEC.)* .003 .003
HEAD INJURY CRITERIA (HIC) VALUES:

HIC** 343 739

HIC STARTING TIME (SEC.) 62.8 73.8

HIC ENDING TIME (SEC.) 98.8 109.8

AVG. HEARD RESULTANT ACCEL. DURING

HIC TIME INTERVAL (G) 39.0 53.0
MAXIMUM CHEST DEFLECTIONS (IN):

CHEST X-AXIS 1.3 1.3

MAXIMUM CHEST DEFLECTION TIME (SEC.) 82.4 98.1
MAXTMUM FEMUR FORCES (LBS):

LEFT FEMUR 659 523

RIGHT FEMUR 310 230
MAXIMUM SEAT BELT FORCES (LBS):

LAP BELT 1185 1531

SHOULDER BELT 562 1503

NOTE: ALL VALUES LISTED MUST BE OCCURRING DURING PRIMARY IMPACT EVENT.
(HEAD ACCELERATIONS LISTED MUST BE DURING HIC TIME INTERVAL.)

*0.003 SEC. MINIMUM DURATION.
**THE MAXIMUM HIC TIME INTERVAL IS 36 MILLISECONDS.
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VEHICLE YR./MAKE/MODEL/BODY STYLE:

TABLE 8 HYBRID

111 NECK DATA SUMMARY

VEHICLE NHTSA NO.: _MMO102

1991 Chevrolet/Beretta/2-door coupe

MAXIMUM VALUES:

NECK X-AXIS FORCE (LBS.)

NECK Y-AXIS FORCE (LBS.)

NECK Z-AXIS FORCE (LBS.)

NECK MOMENT ABOUT X AXIS (IN

NECK MOMENT ABOUT Y AXIS (IN

NECK MOMENT ABOUT Z AXIS (IN

; TEST DATE: 12/19/90
DRIVER PASSENGER
DUMMY #142 DUMMY #192
-109 338
-40 41
386 498
.-LBS.) -134 -171
.-LBS.) -230 678
.~-LBS.) 54 -42

NOTE:

ALL VALUES LISTED MUST BE

OCCURRING DURING PRIMARY IMPACT EVENT.

901219



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 were
restrained with the driver's airbag and the dummy's torsoc was restrained by
the three-point unibelt. The dummy's head rotated rearward, and the dummy
then rebounded into the seat back. The dummy came to rest seated 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 dumrmy's head
rotated forward, <contacting the instrument panel, as the dumny was
restrained by the three-point unibelt. The dummy's head rotated rearward as
the dummy rebounded into the seat back. The dummy came to rest seated in

the right front passenger's seat, restrained by the three-point unibelt.
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TABLE 9 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. 83.9 83.5
SHOULDER BELT LENGTH AS MEASURED
ON PART 572 DUMMY. 60.2 60.0
LAP BELT LENGTH AS MEASURED ON
PART 572 DUMMY. 29.2 29.12
SHOULDER BELT SPOOL-OFF LENGTH:
AS DETERMINED BY FILM ANALYSIS 1.9 2.6
AS DETERMINED MECHANICALLY 2.5 3.7
AS DETERMINED ELECTRONICALLY 1.9 2.4
BELT STRETCH LENGTH (IN/FT):
AS MEASURED MECHANICALLY .10 .15
AS MEASURED ELECTRONICALLY .00 .34
RETRACTOR LOCK-UP TIME (MS):
AS DETERMINED BY SHOULDER 76 80
BELT SPOOL-OFF
ALL MEASUREMENTS ARE IN INCHES UNLESS OTHERWISE NOTED.
901219
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TABLE 10

LOAD CELL BARRIER DATA SUMMARY

TEST NUMBER 901219

POSITIVE NEGATIVE
DIRECTION DIRECTION
LOCATIGON LB MBEC LB MBEC

TGTAL SROUP o

TOTAL SROUP

R
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TOTAL GROUP 4
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TOTAL GROUP 5

1
|
f
!
i
1

TaTal. 8RGUP

i1

i
§
i
|
]
J
<
|
f
{
i
i
{
)

TOTAL LOAD CELL FORCEQ

|
l
!
!
|
i
=

TENBION 15 POSITIVE
COMPREGSION IS5 NEGATIVE

Y See DATA ACQUISITION EXPLANATION
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SECTION 3.0

VEHICLE, OCCUPANT, AND CAMERA MEASUREMENTS
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FIGURE 5 DUMMY AND SEAT POSITIONING DATA
TEST NO.: _ 901219 ; VEHICLE: __1991 Chevrolet/Beretta
SEAT TYPE: ADJUSTER TYPE: ERONT SEAT BACK TYPE:
BENCH X__ MANUAL —____ NON-ADJUSTABLE
X __ BUCKET POWER X__ ADJUSTABLE RECLINING
SPLIT BENCH
DRIVER DUMMY (A) PASSENGER DUMMY
#_142 MEASUREMENT #_192
_LOCATION
A - HEAD TARGET
3 B - RNEE JOINT 'i
E C - APPROXIMATE 3
3 "H' POINT ¥
E D - SILL TO DOOR ]
2 STRIKER 3
2 REFERENCE "
J 1L POINT artT— ] Lrwp
FWD- 1 - AFT mip —FW
A= __27.2 IN. 37 DEGREES A= _26.8 IN. 35  DEGREES
B = _37.3 IN. 88 DEGREES B = _38.0 IN. 89 DEGREES
C=_22.6 IN. 98 DEGREES C=_22.8_ IN. 97 DEGREES
D = __10.8 IN. D =_10.8 IN.
SEAT TRACK REARWARD: _ 9 NOTCHES SEAT TRACK REARWARD: ___9 NOTCHES
D »
_: 8
@1_—&—/\ @
j i un v _
; i ) |
LEFT RIGHT
FRONT | ] FRONT
DOOR TOP VIEW DOOR
A = LEFT DOOR TO DRIVER CENTERLINE 15.0 IN.
B = LEFT DOOR TO CENTER PASSENGER CENTERLINE NA__ IN.
C = LEFT DOOR TO RIGHT PASSENGER CENTELRINE 41.8  IN.
D = LEFT DOOR TO RIGHT DOOR 56.8 IN.
E,F = WINDOW GLASS HEIGHT (RIGHT AND LEFT MUST BE EQUAL) 9.2 IN.
ALL ANGLES ARE RELATIVE TO VERTICAL PLANE THROUGH DOOR STRIKER.
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FIGURE 6 DUMMY IN-VEHICLE POSITIONING DATA

DRIVER PASSENGER

HH 9.8 9.6
HW - 19.3 18.2
CD 18.4 17.1
cs 9.5 NA
KDL 4.1 4.2
KDR 4.9 3.8
TA 13° 13°

SA 26° 26°
HSW 14.4 NA

DRIVER PASSENGER

HR 6.3 6.0
HS 10.8 10.5
AD 4.6 .S
HD 4.4 4.0
KK 8.4 8.5
AA 11.5 6.0
HA 15.9 16.8
KNEE OUTER BOLT CLEVIS TO OUTER

CLEVIS SPACING:
DRIVER = 10.6
PASSENGER = 10.6

PELVIS ANGLE:

DRIVER
PASSNEGER

HH =
HW =
Ch =
CS =
KD =
TA =
SA =
HSW=

25°
25°

HEAD TO WINDSHIELD HEADER
HEAD TO WINDSHIELD

CHEST TO DASH

CHEST TGO STEERING WHEEL
KNEE TO DASH

TORSO ANGLE

SEAT BACK ANGLE

HEAD TO STEERING WHEEL

HR
HS
AD
HD
KK
AR
HA

LN

A-PILLAR

HEAD C.G. TARGET TO SIDE ROOF HEADER

= HEAD C.G. TARGET TO SIDE WINDOW

ARM TO DOOR

HIP TO DOOR

KNEE TO KNEE

ANKLE TO ANKLE

HEAD C.G. TARGET TO A-PILLAR

TORS0 AND SEAT BACK ANGLES ARE RELATIVE TO VERTICAL.
ALL DISTANCE MEASUREMENTS ARE IN INCHES.

3-3
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FIGURE 7 SEAT BELT POSITIONING DATA

DUMMY 'S CENTERLINE
\ > D jed-

'D' RING

BELT LOAD CELL

—SHOULDER BELT PORTION

\_/
1

L

MALE BLADE

LAP BELT PORTION

[—~——.12 INCH THICK ALUMINUM
PLATE

BUCKLE ASSEMBLY
RETRACTOR

REEL
INBOARD ANCHORAGE

OUTBOARD ANCHORAGE

FLOORPAN -—/

DRIVER PASSENGER

DUMMY DUMMY

A - TOP SURFACE OF ALUMINUM PLATE TO BELT UPPER EDGE 12.9 14.6
B - TOP SURFACE OF ALUMINUM PLATE TO BELT LOWER EDGE 9.1 11.0
C - DUMMY CENTERLINE TO OUTER EDGE OF BELT

AT CHEST FLESH TOP 4.6 4.0
D - DUMMY CENTERLINE TO INNER EDGE OF BELT

AT CHEST FLESH TOP 2.5 1.8
ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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FIGURE 8 DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSEMBLY DATA

/ ‘B’ POST

\-—— DOOR STRIKER

POSITION OF STEERING COLUMN TILTING AND TELESCOPING ADJUSTMENTS, IF ANY:

The steering column was latched in the third latch position of
five positions.

MEASUREMENTS

NR - DISTANCE FROM TIP OF DUMMY'S NOSE TO TOP

REAR SURFACE OF STEERING WHEEL RIM. 12.8
NH - DISTANCE FROM TIP OF DUMMY'S NOSE TO CENTER

OF STEERING COLUMN HUB. 14.2
HS - DISTANCE FROM CENTER OF STEERING COLUMN HUB TO

THE FORWARD SURFACE OF THE DOOR LOCK STRIKER PIN. 34.5
SCA - ANGLE OF STEERING COLUMN RELATIVE TO THE

HORIZONTAL X AXIS 15°
SWA - ANGLE OF STEERING WHEEL RELATIVE TO THE

HORIZONTAL X AXIS 72°

ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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FIGURE 10

VEHICLE TARGET LOCATIONS

~—— CENTER OF

‘ 36.4" ] |_—4.9"
58.9 Ll 34.enl  29.5v ] 63. 5"
|
1 10.1"
[>o]

29.5" 34.9" 58.6"

901219
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FIGURE 11
PRE~TEST AND POST-TEST MEASUREMENT POINTS

4

Engine Block
Dimension

o DYy

19,20 (Right/Left Side)

To
Headlinen_,\\\\\*
Ctr. Of Z18
Steering
Column —>»
Y17
To 'A' Post —
[—
X12,13
z27 4,15 o Bottom Of
'A' Post (Right/
X16 Left Side)

To Steering Column

Rear Datum Reference .

To Edge of Door
(Even Number For
Right Side and
0dd Number for
Left Side)

To Trailing Edge

‘Behind Door

(Right/Left Side)

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

Rear Datum
Reference
At Center
Of Rear
Bumper

To Firewall (Right/Left Side)
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APPENDIX A

PHOTOGRAPHS
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Figure A-3. PRE-TEST LEFT SIDE VIEW
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Figure A-5. PRE-TEST REAR VIEW

Figure A-6. POST-TEST REAR VIEW
h-4 901219
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‘Figure A-7. PRE-TEST RIGHT SIDE VIEW

Figure A-8. POST-TEST RIGHT SIDE ¥IEW
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Figure A-9, PRE-TEST RIGHT FRONT THREE-QUARTER VIEW
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Flgure A-10. POST-TEST RIGHT FRONT THREE-QUARTER VIEW
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Flgure A-lf: PRE-TEST LEFT REAR THREE-QUARTER VIEW

s LILTE ST

"

' L]
EETE 1 o
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FRE-TEST WINDSHIELD VIEW
POST-TEST WINDSHIELD VIEW

Figure A-13.
Flgure A&-14.
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Figure A-15.

Figure A=-16.

PRE-TEST ENGINE COMPARTMENT VIEW

POST-TEST ENGIME COMPARTMENT VIEW
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Figure A-17. PRE-TEST FUEL FILLER CAP VIEW

Figure A=-18. POST-TEST FUEL FILLER CAP VIEW
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Flgure A-19. PRE-TEST FUEL FILLER HECK - VIEW 1
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Figure A-2I0. PRE-TEST FUEL FILLER NECK - VIEW
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Flgure A-21. POST-TEST FRONT UNDERBODY VIEW

Figure A-22. PRE-TEST REAR UNDEREODY VIEW
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Figure A-23. POST-TEST REAR UNDERBODY VIEW
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Figure A-24. PRE-TEST DRIVER DUMMY POSITION VI1EW
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Plgure ﬁ ?.5

Figure A-26.

POST-TEST DRIVER DUMMY POSITION VIEW

PRE-TEST PASSENGER DUMMY POSITION VIEW
A-14

2012119



[ -

Figure A-2?. POST-TEST PASSENGER DUMMY POSITION

Flgure A-28. PRE-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 1
A-15 901219




Flgure A-29. POST-TEST ORIVER DUMMY & VEHICLE INTERIOR - VIEW 1

Figure A-30. PRE-TEST DRIVER DUMMY & VEHICLE INTERIOQR - VIEW 2
A-1B 901219




Figure A-31, POST-TEST PASSENCER DUMMY & VEHICLE INTERIOR - VIEW 2

Figure A-32%. PRE-TEST PASSENGER DUHMY & YEHICLE INTERIOR - VIEW 1
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Figure A-33.

Figure A-34,

POST-TEST PASSENGER DUMMY & VEHRICLE

BRE-TEST PASSENGER DUMMY & VEHICLE
h-13

INTERICR - VIEW 1

INTERIQR - VIEW 2
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Figure A-35., POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 2

Flgure A-3b. POST-TEST DRIVER DUMMY HEAD CONTACT - VIEW 1
A-119 901213
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Figure h-37.

Figqure R-3I8.

POST-TEST DRIVER DUMMY HEAD CONTACT - VIEW 2

POST-TEST DRIVER DUMMY KNEE CONTACT - VIEW 1
h-20 901219



Figure h-39. POST-TEST DRIVER DUMMY KNEE CONTACT - VIEW 2

--

Figure A-40. POST-TEST PASSENGER DUMMY HEAD CONTACT VIEW
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Flgufe A-41. POST-TEST PASSENGER DUMMY ENEE CONTACT - VIEW 1

Figure A-42. POST-TEST PASSENGER DUMMY KNEE CONTACT - VIEW 2
A-212 901219
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Figure A-43. PRE-TEST VEHICLE CERTIFICATION LABEL VIEW
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Figure A-44, PRE-TEST RECOMMENDED TIRE PRESSURE LABEL VIEW
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DATA PLOTS

B-1 901219



0B OLE

HATHHEE 1130 Ol
00°9E7 BO'DGE  BOTOZE

0B 5]

o
-t

Hmmmm LIT0HAIHT 1B

M) Wil T
0O 9, 000

R B 80°e)

20 B2

T

21-00°0DRI-

T

Z1-mo-
4 G-

B

1

09
kit

TR

1
]G R A (0] R (112

ol t@21

*BETIG

8% -

110°2h-
fRich

TaxXa3H

ECGEDE

NHHADHd LH3WSS3ESH HHO 83
gIcIeE ¢ Jdl

= §3NTHA XHH “NIH
fDEAT 44T = HILTA

L g T

@pane

- O - = - lzigmﬂum.ﬂﬁﬁ- mg S EE ER S B &= ==
TUINOY4 DINL Y
00°09; 0

901219

B-2




v

MOTLHYI3004d SIxy-L OH3H 43ATHC
31446 7130 0BG THLINOYS DLNI c%@@mu@EWMJQEpqu T661

@o*@Ig  00TREE  PUBLE OR'@cz  @hTARl 00 TEa| BOT@S] weTedl  eRthd  @vtQR  w0°gl ae.am

T
Qﬁ}-mm'QBI-Bm'@ﬁZ-

J

T

e g AP . ebeppp—ALth ik el A T et 0 et Y .Lr;ﬂ}f{i.‘lqp:}"i R - i
-
c1'cd & bh'h ‘PRI aT4°50- = SANTHA XKHW "HIH 195034
Oh- FRISG /DSST  447W = 431704 £GERE

NHHANHL 1N3IHSS3IESH HED A3N

IR g

€

D] U B

21

DA 03T OO0

-
o
L=

QR dRc

091219

B-3



INTENTIONALLY LEFT BLANK




NOLLHY3T4338 SIXH-Z 0H3H HIATH{
C HATGHEE 1130 0507 THINOH4 OLND Bll3933 131044 3HD 1661

(235K JHIL
EDO'OIE  00°8Se  BOCELE  @@TGIC  BRCGED  0@'R3)  WRTRED  @Te@l  QOTRS @dOR @01 @@RE-

s | | AT .
L b iyt e e e T v i — LY At p sl 4 e bt
;ii\k!\.
£1°CE @ 3E°C1 ‘B0 64 238791~ = SANTHA XBH *NIW 19703H
Of- FRIZS JBGST  J47W = HILTIDS cCERE
HUHAOHL ININSSIESH HBD AN

901219

E}-mm'mst-nm'mbz-
J

2

i

- "..Q-
%2'Pg&fhyi%

&

@69

OB @RS GO O2T EA"BLT



R R IR e qﬂz.ﬂ 3. m-Em-__——
J3744959 1737 0007 THLMOYS OLNI H113438 13T04ATHD T66T

X o (935 Zuil . el
00'OR: 00°OIS  00'0N7 MOCOLZ  0O°0IF  ORCGRI  WE'B9  OUUWE] Di'd@ny 00t 0GR ee'@i 0978

901219

|
| i
L
f%
:

Q"0 04°9E-

el
1

L

el U ERE LT

B-5

T
{3

)]

T

=
[

P8 031 GO 0GT 000

L

GE'L8 @ GO°ER CPR°RT aRID = S3NTHA XEH *NIW 12403H
@h- /RIZG /BCYT 447 - HILOIS CCCOB

NHYHOOHd LH3HSS38SH HHD S3H

512105 ¢ 41

OB aIc




33404 dHIHS STxH-¥ H03N H3ATHO ] ;
H3T4eEE 1140 0607 1RLINOHd OINT W113439 [3T704AZHD T6ET

[Q35H1  JHIL

BE°QIE  @B'e7  BETOSE  00T@eZ  QRTEE)]  ADURBl QOS] @Ol RRTOE L A Ay e

ey
|

03T -00 O

{
P

4

471

ANA e AL - !}l‘ﬂ‘qg%flr. \‘l\\ﬂlll ﬁ%‘l’l.}l AT ———
B e ey Y—e

a3°p 290 "03- 0B

ae 03

J

‘o
LS

X #I

]
ON"B31 GQfGZ

54°912 @ 159768 * G488 4087801~ = S3THA KW ‘NIN TAXH3N
Oh- ARICS /RGIT 44 = HALTIS NI
NUHAOHd IHINSSISEH Hdd &34

b @Rz

901219

B-6



EE N S S EE WS AW WS NN SN B Am SE BN S I IR S .
HITdHEg 1130 0601 THINOHS ULNI :mwﬁﬁ@:ﬁjm JHD TBRT
S.E_m%ﬁE.fd._;_m_mg?_ﬁd;m_m Eh_uuwﬁm:g.ﬁozﬁg

J

il @Rt -

"
==

PR oR:

l,‘|"'

-
7
-

1

B LT -0 A%
901219

(97

ea'p po"@
B-7

1

UL I 015

L

1
71
Fogs

("JEL‘i_' @

O "1

-

p5'e51 @ 678 R TRV A 421°0%- = SANTHA XBKW “NIW TN
Bh- SPIZC /BGAT d4TH = HILTIA ELelb

HHHEOHD LN3WSS3ESH BHD M3H

Bidies ° 44

(IR




1%

HO

33404 WIKH 51X AJIH HAAL
5 13108AIHD ThRI

m
HITHHES 1137 O80T THLNOES DH:H cw m ﬁ

"y

Wil
c  0Q°RIE BOTOES BOCOSC  BRTOCZ  @BT@RL  e0t03] 2O D.n TRl 0004  WRTER  RBTRT GBI~
i g0 et e A T T e A Tt e P
— Y
J!;...I.!:ta}i} .x(_‘
5204 a8 06 GI3E R TR T ac6"16- = SANTHE KHH ‘HIM JEREEL
PR~ SRICH SRGYT 44 = 431014 CCElb

HBHIOHS LHIMSSIESH HED AN

Mme=teas 4 BTN}

G-

R8T -0n0 O

el

"0¢e
E

U

Q-0
373

"B 00°

0] (3=
147 e

o

QQf@'

aw o021

AR

ja

(

901219

B-8



-_-_EEE.,_—EmmpeEEEE,,--
U314HYE 71130 0H07 THLHOHA OLNI 6113438 13T0HATHD TBET

{235W)  JHIL
20°0FE  OD'ULE  GD'RSZ  MQCOSZ  G0TDIZ  0DCGE] 80'DYl  OWHE] WNDO]  00@. @Oy t0n) wvRe-

I

B O2T-DOB%C -
901219

B-9

T

¥
1. 00703
J

Z
21

A

T

U] I U= DQ’D

-
L

op @

Q5 'RRI 8 9RtEd ‘B5TSTT acB eEl- = S301HA XBH *NIW THXHIN
a1- /0B5¢ AB@AT 4479 = H3LOTA ELEQE

NHYSOBd LNIWSS3IESH HBO JMz

gIcIeE *




S50k L LN0oBd INJWOW MI3N H3AIHA
J3THHEE 1130 0607 THLNOH4 QLM mmuwm.m_mwz%m.:u_m__}_m_zu Teb T

ME @OTRIE 00TeES  PRTRES  0@TRIZ  @OTEED  ®BUQY)  @@TREl  @dTa@l  ept@s  @dgh e@dtel  o@'h

nd
1

C -~

1

T
o1 - Q2T - OF
3 hd%@ 021 -DP@3 Q%

ik
J |

T

D9 -

i Y

‘\tLilr\iLe11$11111&\11€afsbw . fJr}!51ttL!5J3lkiﬁlrﬂl=rL<lE\\afrfw

w0 gp

T
(L U
] B0

1§
X @‘;@11:.

r
T ¢
|

g

“BET3IE ACHTLGE- = QIMTHA XHW ‘NI THANIN
91- /B@SC /O08T 4479 = Y3104 SEE0B
NHHAOHS LIN3WSS3IESH HED #3H

QQ
[y
(-:;
fa]
™
0
[aw)
&=
o
Qb "ake GO0

901219

B-10




- tseeem e mmE—_--

J 0807 TELINOdd OLNI mﬁw&mmmr m_u,_mm.u_mxu 1661
{335Hr kil
Q0'0zz  60'E] 0pes) @G Dl BemEl  6u'ey  @e'@p  vee)  wURe-

901219

- . o . - ’7.._
:!U'?I_m 2T -00 0%

T 1
0097
3%5,5

‘09-

g1

PR, ~ e~ = v N N o N ) _

B-11

b 4

]
o R e

1
D

o @2l @O°0

-
'-o-

‘ ES°B6 ai0°8z- = GINTHA XHMW “HIH THZHIN
1. SOQSC /08T 44783 = HILA CLEQE

NHYSOHS INIWNSSILSH HED 83

BIZIRG ¢ 344

e ahT




MOTLHY3T300d SIXH-X L1S3HI HIATHO
9 77137 0HO0T THINOYS OLNI H113433 (3704ATHD 1661

) ) C T [a3EWl 3l L . . L
PO'@GC  D@'BIZ  OPTEST  MRCOS]  BOTRSD  QdTe@l  QRT@L  0dTER el BRe-

R

1-

R

T

1?- B0 "0E-0R "D

33

h!
Y
X
{“}
e
%
Bfia

e
’
O i

D.

1

0e "=

10110 3]

T

80 "06

QQ
(¥

ul
w

29'e ‘PETTL agh"ic- = GINTHA XHW ‘NIW I
31- /054 /08¢ ddd = 31714

~

EL

Y 0 (5
T

' Se i) =
oo N A |
@GR gcT

L\JC:‘J"I"J
-

NEHIOHd IN3IWSG3E5H WY

901219

B-12

1

f




-l w- .ﬂ_:ﬂﬁuﬂmg,c (9, - R SN GE S5 R SR W=
LITHHYE 1137 0807 THLINOH4 OLND 4113438 13104033 1667

{335H]  JHIL .
EO‘GRE  @O°0IE  WOCORZ  PROGE QORI QETAET M@0 pEt@sl B’ @om DR s Qe'oR w09l BRTRS-

gt {

o

-
L.

901219

T

T

o - B - .
&f DYEG- PO "0

.
~

{
e R TR i)

B-13

\m— wypeyuy -

- - PR NP4 Y e ¥ = Temacies WIPOOY SR PP, TN W a
oy oy w—y —p— ot C ol

I
o
L=

(1 1\ B

T

o0 "

3R "@6

STANCEA B 5L *LECRTT alz'g- = S3NTHA EHH *NIHW [9AL52
TANN (1 4473 = Y3114 ELEdb
HEUO0Hd LNIHSS3IEER HEJ N3N

gizres gl

oy "acy

Dim]
L am
'
~"'\
=
[ Tge




NOTLBYIT330H SIXH-7 1SIHD HIATHO
H3TdH4YE 11370 0807 1ELN0Hd OLNI c.wﬁ_cumu 1370HAIHD TeRE
OF  ©0'OIE 0065z DE°DS7 00'8ZZ 9'EE] 00703 O0G-ULI 0°00)  00'9. @0°®  00°8 00°BE
!
e
e
[ ]
Iﬁ.ﬁ.
it
o
(=
_W.ﬁ
Ex
,m
KS
~
o e Rt e e AP e N N e Py i )\r\-\)((:fuf? o - .ﬂ
Ny
=
=
(=]
b
it
=
(=0
. O
S
=
&
x
£9'601 2 £2°21 ‘ BE'BS acl’n- = §3NTHA XBH ‘NIH 197182 it
gr- /0G4 SRBL 4473 = 431714 ECEQE =
NEHSOHd INIHSS35SH HED A3N

N R

901219

B-14



-__EE_EEE-_E.—Tm_—m,mmymeymemmm—-_—-

HITYYHS 17137 0507 THINDYL OLNI cﬁm__mumxwﬂaxﬁxu I6E T
[13% 3k
BEBRE aauaﬁm @a.gmm wa,@mm aa.@mm gm,mmm aa.amm a@.@mm aa.@@m @e.am eg.ﬁ@ ma,@m @0 °Be -

s

ng "SI -
901219

0a° 0

L.-_»}.\:]\.'\(.\. \ié\trr}\la.lt(}|..“c|5\\.f\,j.(xaﬁ. 1\|r|1|.....1, A ffl?./ . . . . J.\._

Tz
LS
. .El
' (-. [
Eien Tk

¢

T
'-
E

T
B-15

X
50 SRR

@
ot

o

1

ap 6. 003

80 "B6

05°14 @ BETLE ‘B0 TRe- G AU = S3MIBA KHH “HIH T84152
ar- /@64 SR0T 4473 = 43I EGE@B

HHE90Hd LH3WSS3556 HBD M3N

GlcTeg Jdi

Op 5@




IMAMIIHTASI0 L53HD HIAATHO

HITdHHE 1743 Q807 T8LNDdd OLNI mwwwmumz&mqom}uzu IBET
J35HI 3
©Q0'BIE 0RTEEZ  BOCDSZ 00037 00'eRI  0Q'@9)  OUTUE @UPR)  00mi  O0@h MU0l @0°B2-
o
[
,Dmu.n_
&
(=]
=y
=5
R
-5
gL
&
s -
o
S
@
=
=
=
lmb
(=
e
-
8C°91 5 10°0 ‘pEtza agETI- = SINTHA NHH “NIN s 8
gl- /0G4 FD0F 4479 = YILTLS 2208

NEHEOHS LN3WSS3SSE HBD A3

901219

B-16



R SR SR R W O RS, EaEEEEE-
4315468 113 0607 THLNOYS OLNI Y113438 13T0HAIHD Mm I

me:u FHiL N
00°0RE 0O°0IE G0°eRZ BA'OSZ 0°DZZ  €DEE)  00°09) OETUEl Qemy o0ty wdEp  ee'd)  00°Re;

901219

1

97

E
L

B~-17

T

i
iﬁBI-@B'GBI-@ﬂ'@ﬁ

4

T
“@4a-
3 @ia

i
!
]
1
L
s
=
030 00

0’|
ho "03

g8'1¢ 8 §L°£A0 *ET2G TTBG8- = S3NTHA KHW ‘HIH [ECEN
mﬁ- FBRST SRe8T 4473 - 4314 ECEDE
KEHOOHd LNINGS3IRSH HHED M3N

glZiee 41




'
=

33404 4R34 LHAIH H3ATY]

H3IYHBE 1732 0807 THLINDHS OLNI mmmmmuwz&mqgm}mzu Thel
20°0IC 00057 DOOSZ ©O'DZZ  ORUGE]  00°@%) G DEl Q0O 009, Q@R M0'Q)  00BE

| I I I

1

S,
N
.
=
T

V-emfretery S B Cous e i —
0603 8 £3°162 * LZTag ARSTI6- = S3NTHA XHH “NIH [ELEE
3l- /oS¢ /70001 4479 = W3INIA EGE0b

NEHAOHd INIHSS3ESH HED M3H

DTITAS d ~t

<h-

@ 03 -b0 "0
E|

Qs -
auom

"RZT-0BG2T- 0007 - A0"
G Y

4

G-
o

00°0D @%'0

b2 og

901219

B-18



Nl W AR A N AR R S R SN SE EE SR B B am .

| @R

HITdHEE 1130 0H07 THINOHS OLINI Ewmmm_m L304A3HY Tob]

h MF A
EooBeTRIE  @p'aRg  BRTOLE  @OEIE @B HG] ik LU BTN S 1 0 aa” g U o O L
-y gy > i
fof . \1
SR
. . *
\ /
_—_' 3
\/
£1°%38 2 9176311 ‘PRCRT- ach’c- = GANTHA XHW “HIH 14087
91- F@GZ  J081 4478 = H3id CLERb
NHHOOHL INIMSS3IESH BHI N3N
.v.ﬂ.:\.:uT. ¢ u_n:.

1 ‘05 - “g-
L, 0098 | 0070 G Dg

'y

0D COs8T 8007

gp'mﬁz

31

OROFLK
L

-
2.

o003

c

oh"a

901219

B-19




(]

43404 1738 H3OMOHS 434140
H414488 132 O80T THINOY4 OLND U113438 13T08AJHD TERT
I

g
[A3CH]  JHIL
go'Rls  BETegs  PRCDRE  DRT@SS  BRTAG s@CRSl  @ut@g @3 "0 B0 @8 " ah go el Qatecg
= - 3 (i r ) i ! £ 1 |

o . o S /[.)/.,f . "
fﬁ\ﬁ .\.\..\.

¥

! .. .10-
I 4 o e 04 oo

5

] T
cane @B @D .
@@E @G!:IXGJ)CD ORZ PBO2RT M07O

1

I

€305 @ BG°1495 * E9°26L ACh°E- = 53MH4 XHH “HIW T 43kt
91- f05¢ /001 dd13 = H3ILT4 EREQE

HEHA0Hd LHIHSS3ESH HBD M3M

RISTAR 4 R

901219

HJ m%;

g

z

B-20

A T 1 B =R

hrod

bp°4




NN EE S W R N R (W B SR SE BN ae .
4ITYUUg 1730 OWDT THLNOYd OLNI §113933 13T0HATHD 1661
G

33541 3WIL ] L
RU'ORE  00°OIF Q0'EBE  BB'OGZ  BOTDZZ  00GE]  weUD§) OG0l @0'Bnl  eetm:  0Qp  e0vgy  @etpE

am " g -

901219

f
K‘v
no°o

RN
=0
ey

@
{

4

o

-

"

LHﬂ
B-21

[EFJQ

xs

P '

Gy At ne| "

aB'2r

2'e07 @ G571 * BET9EL 49L& 1- = S3N7H4 XHH “HIH T049HS
al- J@ss /B0l 4473 = Y3114 ELtRk

HUES0HS LN3WSS3BEH HES A3N

5Iziee ° JHL

Pa kI



MOTSHILX3 1739 LH3S H3IATHD
HITEHEE 1737 0807 TEINOHS OLND W113d3d 1I10HASHD TBGI

[33EH]  JHIL
c @0’0If 00°087 DECOSZ  0Q'0ZZ DRCES] e0°@Sf OOTDE]  @e'R@l 0Ot oM@ 0'@p  00°h2-

i

PO SO SN o, Y . * " o - P ve—

atr-

BR'RiT 2 BO°O ‘DO RO 20070 = S3NTKA XHW ‘HIH 10335
91- f05 /301 4419 = 431114 cGElo
,_ HHHS0Hd LNIWS535S50 HHO 43

EIZTOR 1

aR--

901219

T4
(o

a

=

Y4

|

3

CH P? J.NER}
B-22

0c*

UL

a% -



HE R SN ER SN R G- R R BE AR R BR MEm .

00 "B%E

L

HITYHYE 71737 O80T THINOHA OLNI EEEm LATOHAIHD TBEI

Lmrzu EIEY
@a°DIf  0EOSZ DOTOGE  D0DZZ  @DT@S) 0009 WEET DoOe) 0079, @egp  ed'n)

00"z

@l -3 02T -D0 AR -

T3

T

TR

il
B-23

J

00 * 03 ag

@8 021 @O°AI]

?

cIRI3H

E5ERE

NUHIOHS LNIWSS3ESH HHD N3N
glcleg ¢ 1]

331764
4dM =

XHH “HIH
431714

' BEET2B 2L67HL-

Ewﬂl ¥ _.«Nm \..@_n)bm_ﬁ

pa‘'slz @ £ER°GI

Al

@an-aw

901219




=2

HOTIHYITIIIH SI¥H-A 0OH3H HIANISCH
HITHHEA 7730 QU0 ELNDYS DLNI twmm¢M@,PmAc£ \IHI T1BBI
{J35H
e O0'QIE  0REZ BU'DGZ  0@°0ZZ  09'@S] 0079y 0UT@El 0e'@e]  eote;  ee'mp  00'0) 00702
W,hu
e
(=Y
=
5
o
(=
8
=
So
&2
mm
- e R y W T VIR TUNEE JER e 1. npasnyh A s s, By ::ErFL.iA ~ ORI in T TR slepuanct . sk s g s W
\ -
: &
..
e
=
e
5
=
o
®
=
1)
MM
GL'8E 8 aR°gl ‘£9°69 ee h- = SINTHA XHH *HIW EUE] o
k- /RICS /BGIT  4dW = HIALTIS SGCRE =

HUHOOHS LHIWSS3ESH HHD #3N

Ik S 3 2 WO N ~red

901219

B-24



--__E-_E Ly EEeEEEE, .-

431448 1730 0UDT TELNOY OLNT 113938 13108AIHD 1661
433H1 ML
OOERE  OROIE  @RCGBE DR 0OTGIZ  ODBTABT  B@DIl QRTOS]  @wRRl  0@TRS  @met@p eRCQl GetRI-

i}-mm'mgr-nm'mwz~
901219

. ...l...t .»lkv}{.ns....i,-flf\mtﬁ.%f ) . ...ft af - (.ff)ifff P

| T e B L il s -

B-25

w03

1

@y "E21 OO Rl

po'61- & L1°2 *EQ7LE 296 73- = SAM7d4 XHW *NIH 9
Of- /RIS FBGS9T 44T = H3LTIA £
HHY9O0Hd LNJHSS3IESH HED

glotea *

x3
ob ARz




NOTLIHH3 T30 INELINS3H OW3H H39NISSH
HaIddBE 1743 0807 THLINOYS OLNT §113439 13T0HAZHD T66T

[33EHI WIS

41
QE'BEc  PRCEGE  QDTQCE @BUAE]  w@RA] 0D amm_ A Qe @l  betOR

A

9z

1

T
o@"® 94a"9E-

{
b B LR pE

I
B-26

0]
]

N

1

T

g
‘-’

T
"B T AO°RST QAG0

T

-
e

oo

o0

[ww
fma]
[ ]
Q
od

-
(o]
[~}
-

‘B3BI- 220D = §3NTHA XHM “NIK
B%- sRICE ADSIT 44 = HILTIA

c9403H

E0CQE

RUY90Hd LH3HSS355H HHD 43N

Bt o JE I S NN

vp°ar

901219




R ER SR R W W R e

J35H1 JHIL
Gt aRT iy

H='|LIJ

GO°RRE  DRBIE  BETGEZ  POCOGE  @0TACZ  ©RTER] Al LEN a@

HITdEEE 17130 07T THINDYS DLINI EZEME 137044
I

Ll
o
(S50
e
13
e g
-t

0Dl 00°DE;

-
¢ -
i

-
901219

Q2] -0 "B
E

=

1-0

c.
3

i
HRY

B-27

6@'n @GS

@0 @3

517

T

L

T

0e"B2l @ 0]

o
<

AHW “HIK
CEIRIE

CEREE
EERL!

B IBT = BYTLSE

HUHSQOHd LH3WHSS
gre2iee ¢

355 Hpa

Ly
ly

5073

CA¥YIH
SCCRb

43N

N




- - -—-

NEW CHR ASSESSMENT PROGRAN

4

(L]
=
fooen
- &=
o7 . . . y —
@ 1 az
e Ll
= BV
P i
o) LS I W
™
0 J-
= 0
. [
= =
e -
s bad
4 ey
. = -3
P =S
= , )
—
= e -
= [
Vo E: e
~. g:)' U o
et pon
Eﬂcﬁ o=
o Li
e o0
> ! -
-, { =
S . @ I
w 1 LI R
- " Ty
r
" g L :::‘:"" ‘:E
o — 1 :::’LJ‘—_
€T = _n";E;LL,J
[T -—-::ﬂ:
m:gg Ll
o =iy
= =E
— ar-.
—t =D !
U x | & {1l
— )
D]
| fw
= T
P
=
[ =2
R,
! ey
} = N
=
__;-;‘) ot
o
=
g .
o L =
e 2= —t
07 L
=
o 3= =
L=
re
(33
]

T T
op ehe Ve B2l @Eir'@ZnI

T T T T
Joo a3 ap"p 0003 - "Bl -B@Toel - oRc -
D I.'C}EJ‘%@ UW:_]_I, _%IZJ B2l -DB "0

4
B-28 901219

IHCE

AHERR FI

i,

o

-HX 1

NELK

=ER

l

-

SEH

-

PHS



-__EE_-_-EyE LA EeEeEE-_-
LITUHHE 7730 OB07T TYLINOYLd OLMI c,mﬁ.. m mt&m.:m_wlmu [RGB
AL SOF B0 00DI-

BODES  @OBIS  OBCREE 297057 00'BIZ  @REG)  e2UeS) e€OL] BUe)  wetgy i “

et
= T

T
QP'WQI-D@'@ﬁE
901219

940

T

z
X

T

ge e ﬂ@'%%rgp'%

B-29

T

NUL R

1
'n'?
W

0801 WQ'L

N
1w
uwH

.
-
oI
==

TARH B L T 4917 14- = SANIBA ZBH *RIW SRR
@h- /RIZS A063T  dd47H = H3ILTA BN}
HHHO0Hd LNIWSE3E5Y HED

STET6

gp-anc




SIXH X LN0odH LNIWOW 433M HIENIS5HA
mﬂmmcm 1137 00T WWINOYS DIMD Y1L3433 1310HASHD Thel

(3J5HY FWilL
BE'BIE 98g  BECOLE  @RT@s  QRTERT a0C@al e Gwﬁ gatenl et @ ey 0@l

=
=

D]

g%}

i

-30° @21 -R@ ORI -

T
401

7
s

Ei

b g ogpo

i
L 0e B
i J

—

08 "ezl GQ'@EH

”
e

5¢'59 # GETEN ‘DOI8 468 04T- = S3NTHL XHM CNIH rx
ﬁ- JEDLC AQBRT 4478 = H3LOIS
HEHOO0Hd L1HIHSS3ESH mcd

TN d

N3N
SCERE
N3N

=114

oe"ah

901219

B~30



_-_E,EE-—-EAREEAEEEE_EE--

HIT4489 1133 dB0T THLINDHd DLNI m_._.uwwmm__wzm_m.:H.E__,..m:u TEET
(92567 ML )
G0'OR:  00OIF ERUOSE  DGCDSZ  0QCDIZ  DECUE  00°R9l 00 Q5] D0Be  00°®.  od'@p gl @0
[ a\.hxt.\{..ll\.{.l\l -ra’(.u\l__l:r.f/) .y )
g l_...r1. A aar:
I\\ Jalt.l-‘i\ll.\i.lfrrfr . ..}q\\\ Lll{.-l.f’.v' N
j !
| ~,
./._ -ﬁ‘-
A ;
B@'SIT 3 BZ°8485 “PSCTAC LT 11E- = S3NTHA XHM ‘HIW CHAMIN
S9T- A00GS /Doel dd 13 = H3ILI4 CQERE

NUHSOHd 1N3MS5355H HHO 43N

IZTRE °

J51L

- 307 @21 -BO" 02T - "B -
T3 EGIJ"IUHOLG D81 - "R

ks

Wb ap,

9@
T ‘J[‘rJ @3

0@5

0], i @L’Dr

1] S

901219

B-31




-
-

SIXH
mmHmmcmgguumma

BETUIE  BR'027  BDTOLC

Z LNOEH LINIWO0M ¥I3N YIANISSHd
1 THLNOYd OLND W113438 13704A3HD TBET

] DI 3MIL . }
00°DZZ  W'@R]  00°BH} OGBSl DEdp  oeof  ewt@y  eaR)  00°RI-

T

T

3190' &ﬁﬁﬂp'met-nm'mﬁz-

T
a1

0

- o Atk lbe, re ¥ S | % N - e e ol - "

o TR IWCILXILE ST

00 A

T
IKJBB (01321

(9%

%

r

T

08 "021 P0°0

=
P

Ly
-
(=)
[
-4
[

['\
cd
=
=t

*E5°88 g3k Ch- = SJNTHA XBH ‘HIW EHIA3N
41- SOBEC SOQ0T 44719 = YLD CECRE
NBH30Hd LNINSS3SSHE dBod A3N

IR e TR I S N —trn

@p-an

901219

B-32



NEW CAH RSIESSHENT PROGRAN

J@:
S

0. 22

99.88 .,

- 1E

Fans
-36.65¢€

~—
¥
s

;
v

IBe;

a
3

BLFF
MIM, MAYX YALUES -

FILTER

303
T

O D T et ) 2 Sttt ot Yo W e W T WY - Ve WORGES

ot ot 8

B act

T
ol "B6

1
oa"es

T
08 "Gz

9y ®

B-33

T T
a7

T

901219

-3
ful

08 BE-B0 MY -

:tl
(U]
=t
=
(=)
K
[
< Ll
ey
P &
o
TR
"]
o2
=)
=~
Ceo L
=
= 0
= QT
=
Bp—
i)
i
= {-]:
e
" Ead
am i
[ L v
e
i
.
= 0D
=
e S
T
= JZ
125 Sang W
4
=y i) b
oty g
bl
(U]
LT
Y o
o
] .
2
L= g
by
= e
=l
[
T~
i
&y LT
'5: P}
| = R |
ESY
=
fi‘:")
=
»‘—4
=
E_:‘
o

!

AT ok

—
e

r
[

S

4
s,

o

o

E

CER

1)

5E

N NN mw En s B



)

4414445

09 087

[JI5H1

R QLE POC@Le  Q@TR¢  QBTQET  $@°03]  @OTOE]

MOTIHH3 4338 51xH-A 1S3HD H3IGNIES
1147 OHOT -LINOHA OLNTD 81134939 137

H
4104

L
oe"Ga]

d

AdH]
000,

Sl

L L

ey PO B, el Nl

T

{?- OV Q5 - 8D "BTT -

433

T

13

i

11?\.‘ N oy el a

vy

WP

—

- l“
Drlgkf

¢

-

(OF R

1

o0 3

T

antgE

-
(<o)
xm}
L]
O
[~
(<]
0

vt
-

h- -
/DR

91- /@

e
-

S3NTHA KUK *NIK
4473 = 3114

cRALsD
CGERE
ESH WHO &3H

Y I P!

e v

901219

B~34



I...ll...ll:.a,ngmﬂa 1@«4&1&5(: - Em em A Em
UITYHEE 1730 0H07 TULHOHA OLMD 2113438 131044FHD 166T

[332H) mumw e . .y 4
g EhHs ea.ahm @a " @wm Bl m¢ gm.,uu @g- mﬁﬁ 80 "95] Ba’ cgﬂ @ "o ﬂ ng @m @ @n ) @l W Re - .
] (=)}
@ 3
[i>a] -
vl.\— O
B o
[
L=}
(5]
R
.@m
S
.m
S

R L T W 4 T,
P o e ihauftmscrondfSuilingd At e T S P

)
;.
S
4
4
H
B-35

/
z
4

T
=

@8 "

10 Bl VR

R0 DG

I

L3 ]
o
L3

<

LA Uy 1]

geregl 2 netdi TAN1* a0l'6- = GANTHE XEH “HIH
91- FB54  SQBE 4473 = HiLid

U bed

HEHS0Hd LNIHSSIESH db
BICTaE f

[ R

07 L) =

22 o
np°q




ok

)
ot

00°0IE

NOTIHH3ITIJIH LNHLINSIH L53HD HIGNISSHA
H4IdHBE 1133 0HOT TWINOHA OIND B1i34938 13704AIHD 1661

) [J3SHT JHIL )
G0'dSE  BOBSZ @00 ©wRUGE]  00S) eODEl @eear  oetns  eetgp @

=t
=
rd

Bl Be

FI N e VO Y

GO0 BA°ST-

1 1
e G
3 T_-]E:’J 2 !

Hé%ﬂ

B-36

L L

s ¥

J

Q0 03

L

g

o -

80 "B6

Q
o

S3NTHA XKW “MIM ¢
4473 = 431l 4 &
NEH3OHS INIHGSIESH HED M3N

[ym)
0
&
~—t
o

L)
o~
(2]

‘ppTBC- 3I0°0 =

91- ARLL /Bde

Bp 501

901219



SR = = = - lhgmamnlmuﬂ- S, ., N R EE A = - -

D@ "Rt

HITYYHLG 7730 0HO0T THINMOHS OIWT H113434 me_n_._ﬁr“ Tek!
[33SHT 3L
p@ 9lE  D0°dEZ  BBUOSC BR 0T BRG] @@.@@% pECEEl BeCORI  00T@  BeT@R  e0'D] 0o "iz-
€ =
&
= o
=
. 5
w o))
=
-
. N
s
kLh\.\ ’ kS ' .m_lml
e . /f/»fr =
e . — = -
e A
L
o
=
. lmf._
=
=2
- .|..lf._
=
=
ﬁ
G2'G- 2 18°0 ‘ E1°86 a0E"T- = GINTHA KHH ‘HINW FOX1GD =
31- F0GL  SBRS 4473 = 43114 CLCPR
HHHDOHd 1NIHSSISSH HED 43N
GIZTIRS L




43804 dNH3d 1437 H39NISSHd
H414488 1147 4801 :_:i OLMNI W1l34d8 13T0HAZHD TBEI

[335H)  JHIL
maa.aﬁem_@oﬂm@ajaa.@m_mam_ﬂgém_ﬁsscfsa.a@_ﬂ@@.amaa.ﬁwg.s_ﬁea.mm-

T T T
"08E-00 "W

T

1

/
AR e et B A ARy g s A \)...f.r N R
— v < — PRI ..HL.J_-\ r—vy’ y ~
€13 & LPUEGS ‘RBCLL ALRTEC5- = SINHA KUM ‘NINW BN
81- S@0QSC /DORT 4479 = HILOIA GGEDEk

HEHUA0H4 LHIWNSS3ESH HED NA3NM
ARTFTAR ¢ S

Zh-

901219

.«ﬁﬂm

-
1

g

. _— e T- QS T- B0 ORE - .
00 ElUr_ 0y IQ%DJ RCT-OD"U3T- 00 @T‘f,g_%lh @3
B-38

Do



W NN S EE S W SN L NN NS N A A
43T 1137 0BOT TYINOHA OLNT U113439 13 T04A3HD T6ET

(2354 JdHIL . s
PO@RE  DOCOIE Q@RI DRSS @@TRES  @nTAEl  e@Uesf B QL1 af.@ap el oRaR soral  @@he

i) J.. L

1]
901219

1
q.

£

-0BT@s1-00 "0k
B-39

T

g
.

- a2
fQ]

2

r

. . . W .
ey g y T 1_-=~n umrkxfsfrrlll
. . . . N

B0 D003

B3 "OD

£°14 252 BEE- = QINTHA XHM ‘HIM R
91- /BRGZ sOORT 4479 = H3LTDA EECDE
NHUAROHd LN3IMSS3ESH HHd

BIZTA6 ¢ e

m
——t
=1
o
"M
[dw)
a
u™
(]
[ X]
o




Bh

£

4JH04 OHHOELIN0 1738 487 HITNISSHd
HATHHEE 1737 0807 MWLINOH OLNI §103438 13704430 16RT

I . . (335K il )
W0°0ir D085  BODY Qedcg  @ptEBl  @D°08) 00T el petes  @EOR AN,

8o "he -

d%_—:l B0 @A DY-

8

T

. ‘BB ‘0o @7
I"\E’J@ ORZ DR 02T B0 le'QLIJ IZJIZ}_'

2

' |

T
:

mmr'me

l-
=

9 L5 BEGT ‘BGTCI- 4867¢- = S3NTHS XMW ‘HIW ¢4
ar- g /Bl 44719 = 431714 &S
NUHI0Hd INIWSSIBEHE HHD

CTITAan 4

IRl

o

U3
SQF
_c.wz

Eni AN

0B 3ch 00 Q3=

901219

B-40



. B S NN SRR AL MR R O -

oaon

-
—‘

>

00°01%

43THUEg 7737 0U07T THIMOEY 0OINT W113435 [3104ASHT TEBRT

08 " 057

§O 052

80" 077

MmN RET
an Eum

00 03}

[II5H
0" e |

ML
00 " 00

00°9/

Qa"an

agal

o

L

g8

-

C

4 G0 QA0

.

2 0%

'1
1

ki
g

i T
'@BEJI,_/[D,;'@'@T?Z B0 027 A0 °QF

SAMHA AHH “NIW
dd3 = H3LNI4

FOR1

2 BE°CAGT *LACTAL 3

3 ¢

:

#

NHYS0Hd LIN3IWSS3ESH HED
glotes

A

gHE
cakb
A 3H
JdL

T
DpECH UYTH3E WO

901219

B-41




i

INIWITETLETO L7133 H30NOHE Y38MH3S5Hd
H3Tduba 1130 0607 TELINOHS OLNT Y113438 13704AJHD 1661

00" 01 007937 DO DG

. [JJSHY  FJWIL L
09I OBUEEl  0D'R9; U] @edny  00'® W@y 800l 00Be-

T

o c-

@@

1
c

T A Tu TRt L)

T
B-42

3

AP

L 120

T
110 B QD

6o 21

*LETESE ARy’ 1- = §ANTHA XHH “HIK ZUgaHE
81- /@852 /0@ 4d78 = 43114 SGZ Rk
HUHAOHd INIWSS3ESHE HHD M3H

RTIZTOR Ul

BO"R1

901219




RGN MG WS em em
HIT44Ed 1732 0”07 TELNOHS OLNI EELMF J0HA3HD ThRET

00°0%E  00°BIE  0@dEC  POTOSC  QUTRIE  GRUEED  0OTRY) @@.@mﬂ pecgar e L L A

o -
901219

UES

Y
P
{

é%

)
39714

B-43

EHP%. lﬂﬁg

an-

28°'011 2 SB°Y CETTTI- 3000 = SANHA SBH °*HIW ¢i3dk
91- F@5E /@01 44713 = Y3114 EEE@b

NUHOOHS INJHSS3ESH HHI &3N

512106 ¢ 5L




0%

'

Lark

BO"0IE

NOTLIHY3T3038 STXRH-X 1H3IS HH3Y 1437
2314468 1137 0807 WINOHS OLNT ©113438 (310443HD 1651

[J35HY  JhHIL
DO0SE BU'OGE DGz @DUeE]  Q0°DY  OUUEL 30d0l 009 me'p

el MR-

iﬁ— Do "LSh- BB @Y-

.
~ -
dJ

R IR Rk

0o 51

i
=

10

0B "GT

SITYS XUH ‘HIW
4419 = 43114

0 -
2887 L2- :

91- f@SC /O8]

NHUBOHd LNIWSS3IESH HH:

CT™TAC @

TaxyiL
L
J M3N

DaR RN

BO @9

901219

B-44



B BN O SEN BN DWEARE SRC NN N BN SN B e
4IT4YNE 7737 OHOT TWLNMDHS OLMI 1134 _

[A35HY  JWIL o ] .

@309 QAP HLE @@.gm m@.@mﬁm @a.@_m gu.ﬁm @@.@w_ﬁ @@.amm ea.gm" e@.e_m ) @, aa ﬁm of b

=
. c .
® «
. o
I

L

=

=

=

. 'l./l.

: . =
1

=3

T

T
. AR -
! @[ I-?d PF .F @)vll
B-45

@ ol

=
-

Y <

. / °

. ~, ©

. L
e

o=

=

ge'e a 0p°GL *RECEEL ALLTR- = SANTHA JHH “HIH TAXYTL =

91- F@GL SRS 4473 = Y3114 EGERE =

HHEA0Hd 1HIWSS3ESH HHD 3N
GBIoTen ¢ NE




IMIWATYT4SI0 51xH-X LHIS HE3IY L1437
H3TaHdg 1130 05071 THLINOY :hzm Wl m&u hpug.m JHD T6h1

Wil
§'@21 000 Q@ dlURE h

uLL_l

I
L
|35}

[3
S5 DOTRIE  DOTRBE  BERLE B@TERe  BETEIE  d@Tgel  @ETBGT B _
m
=
e
e
n
&

(81

fus

-

o\
B-46

(T

] ey |

¥
[

1110 R

e "SR

a6 10l 2 LB7&E ‘hate 20070 = SANTHA XBH “*NIH [SEEC I
91- ABGL SDOE 4479 = 43104 CEEdb
HUBA0HS LNIWSS3ESH 4y M3M

STDTAaS 2 Ra AN

BR 0

901219

J



mmMnE 41 (:m_f :Ej :EH onI :: mu_umn_m_m_%hud J4AdHD TRET
_ -

00°0R;  BOOIE 00°0S DO°DGZ @9°0ZZ  OUGE] 00°09) 00Ul Re‘dy) 0oty O0'%p 0@ 00°RE-
o 2
g o3
’.cﬂun N

()

&

> .:.}..(\/_ .m

A al Mj v .o

\» __ﬁ» ___ W.w_
_ Ve IEE

L o

|

-

L=d

=2

L_ {6

&

=

[ =]

I.CI_

S

[ag]

@

LR @ IR'W ‘PR Is dbE 52~ SANIHA XHH ‘NINW T9XHY] <

g7- #pSe Al 43719 = 43114 £GERE =

NHY9O0HAd INIWSSIESH HHD M3
giZ108 ¢ 4




]

o

ITH
JT0HAGHD TBRI
1

00 8F @@ weep 9@

O ALTI0T3A STX¥H-¥ 1HIS YH3IY E.
4314488 1130 0807 THLIHOYA | :: E\uﬁ” 14
S RBEE 00°00F MO0 000IZ @D'UIZ  00°08) 00-0%1 @

H
¢

-l-':

.“.
oz

BB /RELE

Il
L

DD

\
J

! @C.l—?d He

/~

g
08 o1

A
]
-

rd
T
od " e

(L0 I E

e

81  10°GE *ETTEET 44675~ = S3NTHA XHH “HIW TAKHYL
g1- /BSs SRag 4478 = 43I CooRb
HHHOOHS LNIWSSIEEH HHD BEL

ik e I BK WY

BY O

901219

LA

B-48



U

N T N NN N O

]

BUBUS BOT@SE  QUREE  BORLT 0QTOEE ORHIE

.
HIT94HG 7737 0607 WINGHA DLIND H1134939 131094A3HD 1

JHLL
au e

[JASH]

00°08f  007RL]

I N B I BN .
T

hE 1

oRes B ad B0 0E @R

901219

B-49

ERUInA
a1- S@GL

BEBD

QQ
o

= SANTHA XUH “NIH
R 44718 = 431714

NHHA0HS LHIWSS3IESH HHD M3H

TOXHEHL
SRz @b

BIZTRE Jdl




=
=dvl

NODLHYIT3DIH STxH-¥ d0L JHISNA

NEHYOOHD LH3WS535SH "B 43M

STTITAC 4 S

HITHYHE 1730 OBOT THLMNOH4 QLN m%wwmum 13T0HATHD TEET
J3SHY JHIL

oo ERTEIE  BOCeEZ  BEUBSE  BET@ZZ  GRTAEY Q@CR3l BOTOS] oeteml pa° e a8 " ar qacEl QB ed-
{ | 5 { 1 { ] { £ ! :
o

e

N 2

] N -

| g

z

“

. "o
.f_ l_‘“um.._
&
J f// mMW
] . %

——— A - . oSSt i, e Py AY, / | NS WA N )
AVARRY Rk
) fm e

L0

o

&

=

0 ¢

>

s

L=

E

=

=

R

BE'6R a 857 A1 T ag9. Dol - = SANTHA XHW *MIMW INERHE g
Q7- /852 /001 4478 = 431714 cCC0b =

901219

B-50




EE W EN R R SR S EE R R R

00 00TRIE

=ENEEELE

00 *857

JREN
B0 057

Q807 THLNG
BR"DIE

09" 18]

OH4 DINI
3009}

o

bl

=T

1
T35,

LA

3430 1310843KC

00" 1

JHIL
00 ° 80

TeeT
28" G

el

@@ “he

ol

T

i?- @Y @5-80 "0

.
]
-

-,

T

TR

e

P eV

1

(9

mm'aé 0e "o

00 "B

1

QQ
(e

(]
uw
[
)]
(it

mﬂ-moum

6 BE-
So01

S3NTHA
4473 =

ABH “NIH

4314

Kdbaodd LNJWSS355H mm”

R E

CAXaNT
GEQD
3N
4L

l'f'}

-
‘-P

B4

901219

B-51




" A

MOTLHH3T303H SIXH-X H34IHD 34648 1H9IY
4IT4YHEE 71730 QW07 TWINDYS OLMI H1134939 13704A3HD 1661

]

po @iz DOCESZ DO

=

[335H]

o0 DL

pods @E@y  wetel eRthe-

P Y i e Y . WY ey

1

1

%9- DY 06 -PB "OIT -

3

=
X

T
o
Y

il
et
-
/A
"G
314

'
E
8850

-

Do taz

T
:

oe t s

3G "B6

Q
«Q
=
jnw]
(>l
[T
-~
L]
0
ot

S3NTHA XHKW CHIW
4413 = Y34

194438
CLEQE
HEHOOH4 LHIWSS3SSH HED M3H

[l B T I W ) ~lit

0B Al

901219

B-52



[

N O R RN SO TR M Eeamm-
YITYYUE 7137 OHOT THLNOHA OINI B113433 13708A3HT 1661
@Bl 00787 BOOE7  DOQZZ  DBTEE]  80°RY)  DWBE) i

]
ool 0E'9f Qe'@p  §ECR] 00°BE-

=2
=
2044
o

ST -

i

901219

1?-@@'@31~B@'m!

J

.

1
lé&B

@

i

¥
B-53

—

—
P
(97

wr —— B aleie W A g o T L — A 4/ w

y
b
)
I
:
§
N G
>
v
f

SNOILYNVIdXd NOILISINDOV VIV @2S

-

1
D

0N RS

1

"D "B

52794 8 [d°6 YRETIR AR EET- = S3NTE4H NBW “NIH 19X7138
g1- /052 S0Q1 44713 = H3ild cCEak

HEHOHY LIN3WSSIEEH HED A3N

6I218g * 24l

bR "0




MOTLHYIT3DOH STxH-x% Y3LH3D 13NHd IMIWNYLIEN]
H3T44yg 1137 OB07T HLINMOHd OLNI cmuwmmm@zwml_ JYAdHT TGERT
IRE @a.ahm @@.mmm g @m, Bat o m am.mmm ao.@wm ag.amm aa.aam a@.am ag.@m m@.gm @@.mm-_
=
S o
®
L S
~}] ©
&
=
| :
&
_ =
| _ i r
Y =
'y m[
) i . &=
.3. NI { L
A ﬁ_ . . . d o
! <)
%// % ﬂ M fﬂ . @ : &
= P e, S L..Lll;c.\lr!w\ﬁ.;(n/a\ ) ._ _mL ¢ ¢ .._ N, m\u»QJ PR
= VY i ] YT
(¥ In& —’...__ o)
o
S
&=
28 °GE B ARG 1 a13°99- SANTHA XHM ‘HIM 19X2d0 ©
qi- fBG2  SB0] 44719 = 4314 CGE0E =

HUES0HA LNIWGS53IESH HHD 3N

Dl el 20 W S | S



R BN N W e ..

HITd4yd 1133 060 TYINOHS OLNI :iuﬁm 1310HAIHD T
00 G5

@Y @R BRTOIE  @DeGZ  BOTOSC  BOTRLZ

BET

[132H) B[l . . o
D3 OUEE]  BRCEDI  00'QS  edvop  w0ml @9RE

oa -y -

901219

-

i3

9~ oo

. 02

=l

S s TAERL

T

<
"G

on "Re @9

PSR

[}
O~
(5%
-
t--
4

£1°%h

3 491- = S3N184

B52

Tazdal

ELc@b

HUYOQHd LHIWSE3E5Y QHT M3H
BiZ1E ¢ J81

KBH “MNIH
CENRIE

DO "0

001 dd13 =

. . R B S .

B-55




9 00°05E

B0 047

ALTA07134

dORE.  @RCdlg

8005

SIX¥H-Z YIBWNIWSSOHT
314458 40 0507 HINOYd OLNT B11343

Q0 "dBE

[135H)
06" BE]

1H35
q 14
JH[L
e @

d
._
Wl
R

H3d

JHAIHD
00" 0f

[66T
o

gr

L~3
=
L]
1=
Xy

"l

a0k -

T

@0 "0 -

T

c
EY)

L e i

T T
(0] T A 01 B G R

T

0@ "Be

57~ /0GL

91 -

Ry

53N
4d =

AHH

‘HIW
4L 4

NHHOOHd LHIH553E

ST A

TAaZ4al
CEEQE
SH HHD M3H

~rta

B 0%

901219

B-56



Gl N R S N R NS R W R R E - .

H31HHYE 1132 OB0T TWLINOHd OINT H1l3d33 ES.. AHJ ThEl

901219

B-57

[75K)  3HIL )
patgzs o’ nc a@.m@m ma@rm gR’ERc  obtarg g.@m._m a@.@mm oys D o o’ Jm T
I -
ET'IRT = QL°0 ‘00 "RAE ala'c- = S3MIHA KHH ‘NI TOI43L
H

91- SRGL FRbE 44713 = HIII4
HHHB0HS ININSE35SH
EICTaE ¢

wr r-d
oy L

Py v ]
O Ll = D

u
==

Lo

Q]

——




MOTIHEITIOI STEH-7 Y3LN3D HHIY JTIIHIA

H314HL5d 444@ QDT THLNDYEd OLNI r%%wmumF_MJumgmru tEET
JRe 0RTDIE DBTOBS  BOCRES Bg @B QBGEl  edCO9l  0@° BT @’ ua ! Be-as aeak gpral @RS~
S
=
S
=
O
-
S
.WMWDU
. _~ g
A - o
.%.‘_ _.f_‘./__.....__. ﬂ _ . Ma__f . . %
. . . . B ~ . . ./ . .\._/. .HrnJH
P — o mee———y \\1.. #:'»'r!r!..fk... \\\ /1/\)... / Jp..f __...\ F . __ | _ m_ M. “_ ___..r. ey mU
— A AN IE
T
1 s
=
g
(=
=
[ng]
it
£1'65 & he'9d ‘BETEY A5L " he- = SAMTHA XHW *HIW T9IN0H e
q91- /@S2 /001 4479 = H3ITI4 SGEQb =
NEHS0Hd LH3H J #3K

B e Y SRS

553554 HH

~r it

901219

B-58



HDWS DLN mghmmwm 127004310 1861
’ 2

901219

B-60

]
1
) [OIEHY Wil o o
Bo"G5E  GeT@LE B3 TOUE pEC@LE BEC@IL @DTAlZ  e@CRRl  BRTEST @RTeC] D@t g U 4 0E
. . . .||al..|.)|4‘|fff|..l.l.l
T .
| If\rllff)lalr!ff]l
Irll]\’\.ljll[l.lﬁl.\"]
gLl B 1E°E CRQ-09E  ASLTTE- = SAMTHA XHH HIY 1OZ40Y
891- BG4 Jpas 4474 = 431704 CEERE
NEUSOEd JINIWSEIECH dB2 &34
Groles it

| to!




APPENDIX C

DUMMY CERTIFICATION DATA
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PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N: 142

901219



" HYBRID III EXTERNAL DIMENSIONS

142 HUMANOID 03~-DEC-20
NHTSA 142C1EDY | 572E SNi42 EXT. DIMENSION CALO1
? TEST PARAMETER (DIMEN. )! SPECIFICATION | TEST RESULTS!
T?E;;EQ::Ggs ) - —: i 72.0 DEG. F ?
TRELATIVE HUMID;;Y ' i 55.0 % :
TLDCATIDN—FOR C;;;;_EIRCUMFERENCE (AAY! 16.9-17. 1 IN | ) 17. 0 I;— {
ILOCATION FOR WAIST CIRCUMFERENCE (BB)! 8.9- 9.1 IN | 2.0 IN 1
;EQEST CIRCUMFERENCE (Y)—: 3;72—39.4 IN ;;T;';&"“?
?;;IST CIRCUMFERENCE ) _(Z) i 32.9—54.1 IN | —33.2 I;“‘?
}CH;;; DEPTH T (O)~: 8.4- 2.0 IN | —;T; IN :
1H-FOINT HEICHT o ) (C) 1 3.3- 3.5 IN 3. 4 ;;— ¢
TH—POINT FRQW qEATBACK - ) (D) | 2.3~ 5.9 IN— { 5.4-;; :
tSKRULL CAP T0 BACKLINE (H> | 1.6- 1.8 IN—_E 1.7~;;—_-?
:TDTAL SITTING HEIGHT {(A) | 34.6-35.0 IN -! 34.é IN :
1 THIGH CLEARANCE (F) i 5.5- 6.1 IN | 5.7 ;N ?
?BUTTDCK KNEE LENGTH—_ N -(K) ?— 22.8-23.8 IN | 23. 5 I; i
?BUTTDCK POPLITEAL LENGTH (N> | 17.8-18.8 IN ? 18. 7 IN i
POPLITEAL ;;IGHT - (LY t 156.9-17.92 IN ?“ 17.8 IN ‘
?KNEE PIUOT—;EIGHT M) ¢+ 192.1-19.7 IN :— 1.3 IN ;
:FDOT LENGTH o (P} ?.9-10.5 IN——:—T-IBT;—;;——_?
?FDOT BREADTH ) (N)_; 3.6~ 4.2 IN | 3.8 IN —?
i SHOULDER PIVOT Fgg;_BACKLINE (E; i 3.3- 3.7 IN | 3.9 IN :
1 SHOULDER BREADTH (V> | 16.6-17.2 1IN ?‘ 16.8 IN i
i SHOULDER PIVOT HEIGHT {(B) | 12.9-20.5 IN 20. 1 I;_—~T
?ELBON REST HE;BQT ) (S I~— 7.9—- 8.3 I;_ ‘ 8.2 IN :
'SHDULDER‘ELBDW-;ENGTH (I) ¥ 13.0-13. 46 IN— i 13. 6 IN :
TBACK OF ELBDN Ta_;;;ST PIVDT (6) 1 11.4-12.0 IN ?_ 117; IN {

TEST MEETS SPECIFICATIONS
TECHNICIAN % Mo AALL
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TRANSFORTATION RESEARCH CENTER QF QHIO

HEADl RGP TEST

HYEBRID IIIX 0d4-llec~-20
NHTEA 142C1HDL AFZE SM14Z HEAD RRQF CAL 21
! ! ! }
! TEST FARAMETER i SPECIFICATION | TEST REGSULTE i
} ! } !
ITENPERATURE I && - 78%DEG, F ] 71.00 DEG, F |
! ! ! !
IRELATIVE HUMIDITY ! 104 - 70%4 | 34,00 X }
! ] | f
FRFEAK RESULTAMT ACCELERATIOMI 22% - 279 6 282,43 G f
! } ] |
FPEAK LATERAL ACCELERATIOM 15 & MAX ! -7.27 G |

1I& ACCELERATION CURVE i | 1
PUNIMQDAL? ! YES i YES |

TEST MEETS SFECLFICATIONS
TECHHICIAN_cZ ._-_./_%M ________
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TRANSFORTATION RESEARCH CENTER OF OQHIO
NECK FLEXION TEST

HYBRID III 04-Dec-90

& AXIS NECK TRAMSRUCER

NHTSA 142C1INF1 S72E SN142 NECK FLEXION CALO1L

Z

! TEST FARAMETER |  SFECIFICATION | TEST RESULTS !
| ! ! |
I TEMPERATURE | 4% - 72 DEG, F |  &%$,00 DEG, F |
l ! | !
IRELATIVE HUNIDRITY | 10% - 70% I 35.00 % |
| | | |
I IMPACT VELOCITY | 22.6-23.4 FT/SEC | 23,30 FT/8EC |
| I 10 M8 | 22,50 - 27,50 G | 24,09 G |
I OFENDULUN  mmm e e e e e e e e e e
! I 20 MS | 17,60 - 22,60 6 1 19.5% G !
I DECELERATION oo oo o oo o e e e e e e
i | 30 M8 | 12,50 - 18.50 6 |  14.25 © |
| | 1 |
IHAX FENDULUM G AEOVE 30 MS | 29 6 HAX | 16,22 G !
IDECELERATION-TIME CURVE | | |
IRECAY TIME TO 5 6 | 34 - 42 MS I 37.75 MS |
I I FLANE | AX 1 64 - 78 DEG. | 74,52 DEG. !
L e e e et et o o e e o e
I  ROTATION I TIME | 57 - 64 MS | 58,50 MS 1
| MOMENT AEOUT | MAX 1 65 - 80 FT,LES | 77,95 FT.LES |
I QCCIFITAL e e e e e e e
| CONDYLE | TIME | 47 - S8 MS I 51.63 MS i

IROTATION ANGLE-TIME CURVE | I !
IDECAY TIME TO ZEROD ! 113 - 128 MS I 114,75 HS

IFOSITIVE MOMENT-TIME CURVE | ! |
IDECAY TIME TO ZERO i 27 - 107 MS l ?9.00 MS |

TEST MEETS SFECIFICATIONS

TECHNICIAN %.&Wé _______

c-9 901219
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TRANSFOGRTATION RESEARCH CENTER OF OHIO

NECK EXTENSION TEST

HYRRID 111 04-Nlec~$0
& AXIS MECK TRANSIUCER
NHTSA 142C1NE1 S72E SN142 NECK EXT. CALO1
! ! [ |
! TEST FARAMETER |  SFECIFICATION | TEST RESULTS l
! ! ! t
I TEMFERATURE | 6% - 72 REG, F | 70,00 DEG. F |
i | ! !
IRELATIVE HUMIDITY | 10% - 70% I 35,00 % !
- | | |
I IMFACT VELOCITY | 19.50-20,30 FT/SECI  19.83 FT/SEC |
| I 10 WS | 17,20 - 21,20 6 | 19.59 G l
I OFENDULUM  m oo s em e e e e e e e
i | 20 MS | 14,00 - 19,00 6 | 15.85 G !
I DECELERATION = mm o i e e oo e
! I 30 MS | 11,00 - 16,00 6 | 12,42 G |
! 1 1 l
IMAX FENDULUM G AROVE 30 MS | 22 G MAX I 12,57 6 !
IBECELERATION-TIME CURVE | ! |
IDECAY TIME TO S G 1 38 - 46 HE I 41,25 MS !
| DI FLANE | MAX 1 Bl - 106 DEG, |  97.85 LEG. !
L e e e ————————
I ROTATION | TIMNE | 72 - B2 HS | 76.88 MS |
| MOMENT AEOUT | MIN  1-59,0/-3%,0 FT.LES | =-51,45 FT.LES |
I OOCCIPITAL e e e e e e e e e
| CONDYLE I TIME | 65 - 79 HS | 73.82 HMS l
IROTATION ANGLE-TIME CURVE | [ |
IBECAY TIME TO ZERD | 147 - 174 MS 1 159,00 MS |
INEGATIVE MOMENT-TIME CURVE | | |
IRECAY TIME TO ZERQ | 120 - 148 S | 145,75 MS !

c-17 901219
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TRANSFORTATION RESEARCH CENTER ©F QHIO
THQRAX IMFACT TEST

HYERID III 12-Dtec-

0

v

NHTSA 142C1THL 972E SM142 H.S5.THQRAX CALOL

!
I fHIGH SFEED TEET !
|
!

TEST FARAMETER I SFECIFICATION I TEST RESULTS
! | ! !
ITERPERATURE I Le 72 DEG. F | 72,00 DEG. F H
} I ! ]
IRELATIVE HUMIDITY | 104 - 70% ! 3®.00 % |
| ! : ]
TPENDULUE VELQCITY P21.46-22.94 FT/REC 21.92 FT/8ELC
! ! ! !
IMAKXIMUNM DEFLECTION P 2,50 - 2,846 IHM ] 2,55 IN !
! ! } !
I HAXINHUY RESISTIVE FQRCE }o1140 - 1328 LES ! 1228.,8 LEBE !
! ] ! ]
FINTERMAL HYSTERESIB | &9% -~ 835X | 73.6% !

TEST HEETS SPECIFICATIONE

TECHHICIM‘L-.%&M.@:Z! ________

C-25 901219
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TRANSFPORTATION RESEARCH CENTER OF QHIO

KNEE IMPACT TEST

HYRRID IXI 03-Dee~90
RIGHT KNEE
NHTSA 142C1IRK1E GY2E BM142 RJWRNEE 11LE CAL 01
i i ! !
! TEST FARAMETER ! SPECIFICATION !} TEST RESULTS !
! ! | !
FTEMFPERATURE I &4 - 78 DEG, F i 69.00 DEG, F i
! ! ! !
IRELATIVE HUMIDITY i 10X - 74¢% } 33.060 % !
! ! ! !
IFRORE VELOCITY b 6.8 - 7,0 FT/BEC | &.93 FT/BEC {
IFEAK KMEE IMFACT FORCE b 10460 - 1300 LBES | 1158,71 LES ]
] ] | |
IFROBE WEIGHT ] 11.0 LES i }

TEST MEETS SFPECIFICATIONS

TECHNICIAH--%_‘_M@L ______

c-30 901219



[rd#dd 97 11

MO LHA313230 WAnadkdd

HOLLWHGITHD 33N (HATY 11 mwimpxzwwmhm 14Hd
J3EH) Tk
go'F  Ob'E @ w8 oS Wy BOE W0Z U)W el 60E
..f....,/ ..\..._\.. n
,f, K
/M . xx
. kY .
\ I
. .J... -\ -
f . R
. ﬂ m.
ff \M
. f,., .\\ -
. Y
N
GL°C B [ hdl *ETD- ace B = Q3MHA XUKW NIH 9XM3d
B~ SER1E AQB8T 44713 = W3S EECOE

T® 43 8717 33INA°H ZRINS FE4b

TMUHETATUHTY

4

[REaR RRIY

Pe"@ 0d "WE-

£

[LIERE Ll

P° wdfl

s

T @021

o
|2

Ve dIc G221 Q07O

901219

Cc-31



@aal

NOTIUMAT D 33N LHITH 11 OIH8AH 3-T45 LHHd

g0, 005 QU5

JHLL
il

[735H) o .
Wk BE W wp Ml

Bo-

-

c

R@°p 047 0E-
4

r
Ty
i

)
oa .&H] @%

Gd" Q6

!

L
=
D

¥

“ o . .
B8 021 @% @QIDEP 0]

uo
I~

L]

|

[y}

4XN3d

BECRE

0 151 81171 3JINI'H SRINS 3CLh
413031 ¢ HSLHN

= S3MH4 XHH “HIN
Z00RT 4473 = Y3404

(G]R

== -y e e EeEE_, -

901219

C-32




TRANSFORTATION RESEARCH CENTER QF OHIO

KNEE IMPACT TEST

HYBRID IIX 05-Nec-920
LEFT KNEE
NHTSA 142C1LK1 G72E SN142 L.KNEE 11LR ChAL Ot
| ] | !
| TEST FARAMETER ! SPECIFICATION I TEST RESULTYS |
! ! ! i
I TEMFERATURE I 6& - 78 DEG. F ! &9, 00 DEG. F !
} ! 1 i
IRELATIVE HUMIRITY i 10 - 70% | 33.G6C X% ]
! | | !
{FROQRE VELOCITY I &.8 - 7.0 FTY/BEC | &.93 FT/SEC !
ISEAK KNEE IMPACT FORCE 1640 - 1300 LBS | 11446.45 LEE {
1 ! ! |
IFROQEE WEIGHT ! 11.¢ LES ] {

TEST MEETS SFECIFICATIOMS

TECHNICIAH-.%&MMZ: _______

C-33 901219
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PRE-TEST CERTIFICATION DATA

PASSENGER DUMMY S/N: 192

i

C-35 901219



TRANSFDRTATION RESEARCH-CENTER OF OHIO
HYBRID III EXTERNAL DIMENSIDNS

192 ALDERSON ‘ 03-DEC-%0
NHTSA 192C1EDL ' 572E SN192 EXT. DIMENSION CALO1
7—-—— TEST PARAMETER (DIMEN. )$ SPECIFICATION ! TEST RESULTS!
T:Z:;EQ;;URE T ) - :— B i 72.0 DE;. F T
’RE;;;;VE HUM;DITY ! B ! QETS—;"__”?
T[B:;;;aﬁ—FoR CHEST CIRCUWFERENCE—(AA)i 16.9—17.I IN ! 17.0 IN ?
ILOCATION FOR WAIST CIRCUMFERENCE {BB)! s.9~_;fx IN ?——— 2.0 IN_—‘?
T;;;ST LIRCUMFERENCE N ) vy ! 38.2—39.; IN ! 38.5—;N _?
IWAIST CIR UMFERENCE - (2) ! 32.9—34.; IN “?n 33. 5 I; ?
TCHEST DEPTH— ) o (0) | 8.4- 9.0 IN =~ e.;—;§_~ ?
'H~PDINT HEICHT o (C) 3.3:_3.5 IN 5?2 IN :
j;:;alNT FRDM SEATBACK o (D) ¢  5.3- 55 IN | ;T;“IN —_:
'SKULL CAP TO BACKLINE o (WY |  1.6- 1.8 IN x— 1.7 IN :
TTOTAL SITTING HEIGHT o o (A) I~—84.6—35.0 IN ~: 34 8-;;_—‘:
' THIGH CLEARANCE - (F) | 57;— &. 1 IN—-?— 5.8 IN !
TBurmcu_KNEE LENGTH ) (K) i 22.8:23.8 IN } 237 I;— !
TBUTTOCK POPLITEAL LENGTH (N) 4 17.8:18.8 IN —1 i8. 6 ;N !
;PDPLITEAL HEIGH;—*~ ) (LY ¢+ 16.9-17.9 IN | 17.7 IN —?
?KNEE~;IVDT HEIGHT ) (M) ¢+ 19.1-19.7 IN ! 19. 4 ;N ?
!FDOT—ZENGTH N (P) + 9.9-10.5 IN 1 10.2 IN
\FOOT BREADTH o (W) { 3.6~ 4.2 IN ! 4.0-;N _?
i SHOULDER PIVOT FROM BACKLINE (E) | 3.3-3.7 IN ! 3.6 IN :
1SHOULDER BREADTH (V) | 16, 6-17.2 IN ?— 16.8 IN ?
| SHOULDER PIVBT HEIGHT o (B) | 19.9-20.5 IN ?— 20.1 IN :
{ELBOW REST HEIGHT (Jy ¢ 7.5 8.3 IN ! 8.1—;;~-—:
TSHDULDER-ELBQR LENGTH (I> { 13.0-13.6 IN ! 13.4 IN ?
?BACK OF ELBOW TO WRIST PIVOT (6) ! 11.4-12.0

IN | i1.6 IN H

TEST MEETS SPECIFICATIONS
TECHNICIAN

C-~36 901219



TRANSPORTATION RESEARCH CENTER OF OHIO

HEAR DROP TEST

HYRRID III ' 17-Dec-%90
NHTSA 192C1HN S72E SN192 HEAD DROP CAL 01
1 ! | |
| TEST FARAMETER | SPECIFICATION I TEST RESULTS !
! 1 | |
I TEMFERATURE i 66 - 78 DEG. F ! 72.00 DREG. F |
| ! ! !
IRELATIVE HUMIDITY } 104 - 70% ! 38.00 Z |
! ! I I
IPEAR RESULTANT ACCELERATIONI 225 - 275 6 I 239.31 G !
| ! 1 |
IFEAK LATERAL ACCELERATION | 19 6 MAX ! 2.11 6 }
| | ! |
118 ACCELERATION CURVE } 1 1
IUNIHMODAL? J YES } YES !

TEST MEETS SFECIFICATIONS

TECHNICIAN-.%-_MZ _______

Cc-37 901219
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TRANSFORTATION RESEARCH CENTER OF OHIO

NECK FLEXION TEST

HYBRID ITI 18-Ilec~90
4 AXIS NECK TRANSDUCER

NHTSA 192C1NF1 572E SN192 NECK FLEXIGN CALO1

| | | |
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS |
! ! ! |
I TEMPERATURE | &% - 72 BEG. F | 72,00 DEG. F !
| [ | !
IRELATIVE HUMIDITY | 102 - 70% I 54.00 % |
| | | |
FINPACT VELOCITY I 22,6-23,4 FT/SEC | 22,64 FT/SEC |
| I 10 M8 | 22,50 - 27,50 6 | 24,57 G |
I OPENDULUN s o e e e e e e e e e e e
[ | 20 MS 1 17,60 - 22,60 6 | 19,15 G |
| DECELERATION = moem e e e o e e e e e et et
[ | 30 M8 1 12,50 - 18,50 6 1  15.44 G |
| | s |
IMAX FENDULUM G ABOVE 30 MS | 29 6 MAX i 15.57 G |
IDECELERATION-TIME CURVE [ [ |
IDECAY TIME TO 5 G | 34 - 42 HS I 36,63 S |
I I PLANE | MAX | 64 - 78 DEG. | 74,85 DEG. !
' _____________________________________________________
| ROTATION I TIME | 57 - 64 MS | 58,38 MS |
| MOMENT AROUT | MAX | 65 - 80 FT,LES | 70,01 FT.LES l
I DCCIFITAL s e e e e e e
| CONDYLE I TIME | 47 - 58 MS | 48.63 S :
IROTATION ANGLE-TIME CURVE | | |
IDECAY TIME TO ZERO | 113 - 128 MS | 116,13 MS !
IFDSITIVE MOMENT-TIME CURVE | | [
IDECAY TIME TO ZERD | 97 - 107 MS | 103,00 MS |

TEST MEETS SFECIFICATIONS

TECHNICIAN-%J-%&‘M_Z_; ________

C-42 901219
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TRANSPORTATION RESEARCH CENTER OF OHIO

NECK EXTENSION TEST

HYRRID ITI 18-Dec~90
6 AXIS NECK TRANSDUCER

NHTSA 192C1NE1 572E SN192 NECK EXT. CALOY

! | | |
| TEST FARAMETER | SPECIFICATION I TEST RESULTS

[ l ! |
I TENFPERATURE | 69 - 72 DEG, F | 70,00 DEG, F !
| | | !
IRELATIVE HUMIDITY : 10% - 70% I 47,00 % |
r | ! n
I TMFACT VELOCITY | 19.50-20.30 FT/SECI 19,67 FT/SEC l
! | 10 HS | 17,20 - 21,20 6 | 18,73 G

[ OPENDULUK e e s e e e e e e
| I 20 MS | 14,00 - 19,00 6 | 14,76 6 t
| BECELERATION  mmmmmm e e e e e e e e e
! I 20 ¥S | 11,00 - 16,00 G | 12,70 G i
| | 1 |
IMAX FENDULUM G AEOVE 30 MS | 22 G HAX I 12,63 6 !
IDECELERATION-TINE CURVE i | |
IDECAY TINE TO S 6 1 38 - 46 MS | 42,63 HS l
| I FLANE | MAX | Bl - 106 DEG, | 101,41 DEG., |
' __________________________________________________
| ROTATION | TIME | 72 - 82 MS | 79,00 HS !
| MOMENT AEOUT | WIN  1-59,0/-39.0 FT.LES | -49,24 FT,LES i
I BCCIFITAL s e oo o e e e
| CONDYLE | TINE | 65 - 79 M8 I 75.75 HS |
IROTATION ANGLE-TIME CURVE | [ |
IDECAY TIHE TO ZERD : 147 - 174 MS 1 164.38 MS |
IMEGATIVE MOMENT-TIME CURVE | ! [
IDECAY TIME TO ZERO 1 120 ~ 148 S 1 147,38 MS |

TEST MEETS SFPECIFICATIONS

TECHNICIAN--%;M _____
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TRANSPFORTATION RESEARCH CENTER OF OHIO
THORAX IMPACT TEST

HYRRID III 17-Dec-%0

NHTSA 192C1THL S72E SN192 H.S5.,THORAX CALOQ1

}
! )} HIGH SFEED TEST !
!
!

TEST MEETS SPECIFICATIONS

TECHNICIAN-@&::WL ________
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TRANSFORTATION RESEARCH CENTER OF OHIO

KNEE IMPACT TEST

HYEBRID IIX 04-Nec~90
RIGRHT KNEE
NHTEA ?2C1RK1 S72E SN192 R.KNEE 11LE CAL O1
| ! ] !
i TEST FARAMETER I SFECIFICATION I TEST RESULTS !
| ! ! }
ITEMFERATURE I &é6 - 78 LEG. F ! 71,00 DEG. F |
! ] ! |
IRELATIVE HUMIRITY | 104 - 70% ! 39,00 % |
] | | !
IFRORE VELODCITY I 6.8 - 7.0 FT/SEC | &6.93 FT/REC !
PEAR KMHEE IMFACT FORCE I 10480 - 1300 LEBS |} 1144,135 LERS |
! ! ! !
{FROBRE WEIGHT ! 11,0 LES ! |

TEET MEETS GRECIFICATIONS

TECHNICIAN__%uﬂM.é{. ______
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TRANSFORTATION RESEARCH CENTER OF QHIO

KNEE IMPACT TEST

HYRRID IIY 04-llec~50
LEFT KNEE
NHTEA 19201LK1 S72E 8N1€2 L.KNEE 11LE CAL 01
! ! 1 !
! TEST FPARAMETER ! SFECIFICATION ! TEST RESULTS
l | ! !
I TEMPERATURE I &6 - 78 DEG. F ! 71,00 DEG, F |
! ! [ ]
{RELATIVE HUMIDITY i 10% - 720% i 34,00 % !
! ] ! i
IFRORE VELOCITY b 4.8 - 7.0 FT/8EC | £.923 FT/8EC |
IFEAR KNEE IMFACT FORCE ! 10480 - 1300 LBS | 1197.11 LES !
! ] ! !
IFROBE WEIGHT ] 11.0 LES ! |

C-66 901219
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APPENDIX D

MISCELLANEQUS TEST INFORMATION
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ARCCELEROMETERS:

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

POTENTIOMETERS:

+CHEST DISPLACEMENT:
+SEAT BELT DISPLACEMENT:
+5EAT BELT EXTENSION:

LOAD CELLS:
+FEMUR FORCE:

+SEAT BELT FORCE:
+BARRIER FORCE:

NECK LOAD CELLS:

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

+X MOMENT:
+Y MOMENT:
+Z MOMENT:

SIGN CONVENTION

OUTWARD
OUTWARD
ENLONGATION

TENSION
TENSION
TENSION

HEAD FORWARD

HEAD RIGHTWARD

HEAB UPWARD (TENSION ON NECK)
RIGHT EAR TO RIGHT SHOULDER
HEAD ROTATING FORWARD

HEAD ROTATING LEFTWARD

D-5

901219




FREQUENCY RESPONSE CLASSES

SAE J211 OCT88

TYPICAL TEST MEASUREMENTS

Vehicle Structural Accelerations for use in:
Total vehicle comparison
Collision simulation input
Component analysis
Integration for velocity or displacement
Barrier Face Forces
Belt Restraint System Loads
Anthropomorphic Test Device
Head accelerations (linear and angular)
Neck
Forces
Moments
Thorax
Spine accelerations
Rib accelerations
Sternum accelerations
Deflections
Lumbar
Forces
Moments
Pelvis
Accelerations
Forces
Moments
Femur/XKnee/Tibia/Ankle
Forces
Homents
Displacements
Sled Accelerations
Steering Column Loads

Headform Accelerations

D-6

CHANNEL CLASS

60
60
600
180
60
60

1000

1000
600

180
1000
1000

180

1000
1000

1000
1000
1000

600
600
180
60
600
1000

901219



I T

|

44

LHIT

L = SHE—— R S e e === ZAS R——
# £ =TT £ : £

s “ P
RN
Lo AN
b .
; N ’
‘ P ! v
' .
¥
. -3 . :
‘ I S A,
»

CHART NO. M699123
C311-D-HF
ECN 2717

6-9-87

HYGROTHERMOGRAPH
1 DAY

P.0. BOX 41039
SACRAMENTO, CA 95841
PHONE: (918) 923-0055

ETRICS, Inc.

Weatherjfeasure
WEATHER{ronics

S
o
~
©
€
Q
-
@A
B
Q

=r1ee _Dogipares oate on_{(2/12/%0_ pate OFF_/%/J_S&Q_

STATION@E

901219



i

. . s s & 7 & o 1 n 12 14 15 16 1718 ® 20 2 22 23 2 |
AR .ﬁ\\\\\\\S\\\E\%\\\\\\\\\\\\\\\ﬁ_\\\\\\ 7 \\\\N\%ﬁ\\\\\\\\\\\\\
EERAN | 1 1 ﬁﬁ _ | Ilwm m
LT
THLEETITA TR & &
i Tl I |




[IEERRR S © e B o N . . e

APPENDIX E

RESTRAINT SYSTEM INSTRUCTIONS FROM OWNER'S MANUAL

E-1 901219




N

-~ ysesD) e Jayy Siteg Aigjeg Sutoejdoy

cedveses 1opua)Xg g fiapes
e “e s Surensay pIYD
sereee e S31qeg PUB UNPIYD J9[[BWS

............... < uaapiiy))
ceccgonIsod JOWID
AR ++ 0 s10fusssed 1895 Jeay
-+ uonsog 198uassed wol 143y
foueuBarg Suung s} yod Ajes
F uomsod 1eatid
++ fxadoid siag K13Jes J2oM O) MOH
......... R E NI I W——Ombo..«ﬁm
Cetieesseeer 0RO 183 PUE SIESS

sjjog A19jes '8 s3eds
_ Qe

's)jaq A19jes Liim op Jou pnous
noA sBuryy Inoge uJes| os|e ued
nop, ‘Aptedoud syaq Aejes INOA 8sn 0}
MOY PUE 13]0JA8YD JNOA Ut Sees ey}
INOGE UONBLLIOI Pul ji,nOA Em—l_

901218

E-2




Ed
3
i1

DTN

*pIEMYDBQ 10 PIBMIO]

UBa] pue J9A9] SPISUI AP Y11 :183ag
3y} JO JuoLy Y} JIMO] J0 ISITY OL
+3oe(d ot payoof

S1 31 18U UTEL3D 9q O} 1838 Y] A0

01 A1) pUB J9A3] 21} ISBI|AL UAY ], "}oeq
10 psRaLI0} 189S 2Y1 1SNfpE pue dn 123}
IPISING 9Y) I $JUIUIIAOIA] PIBALIBRY
pus pieatoy §,1838 33 jsnfpy o,
‘yeas juo1g 3y Jo 3(Jue 3y sisnipe

12A3] BpISui 3 ], *}08q PuB piemlio]
1238 3} SISn(pe 1243[ 3pISING AY |, 183
QY1 JO JUOJJ BY) I8 SIDAI] OM] 1B JI3Y],
{NOILdO)

1eas ajqeisnipy fem-v fenuep

zoos1 .

i
i
¥

*30e]d Ol PAYOO] SBY If UIELIAD 3G O
1238 9 a0W 01 A1) PUB JIAD] dY} ASELIAI

*pasn(pe s I3 ‘JIA3] ISEI}OS 1E3S A
U1f ‘3orq JO pIBAIOJ Jess au) isnipe o,
J8ag Juold jenuey

T oo

‘way) snfpe 0) moy
pue s1eas o1 oqe noK S[[9) UoNIFS SIYL

§]0.4j107) 303G pUD 5)p3S W

s3jog Ay9jeg B syeas

901219

E-3

< g



ven £

*uraow st 9[d1Y3a 100K

J1 pAUL[O2I YIBQIESS € daRY 1UOD INg
-g0e[d U1 yOEQqIEaS Sy 3400] 0}

19A9] 9Y) 3SBAJOY *PaJISIP S ‘premyoeq
JO pIRAIC) ¥ORAIEAS S 2N Uy}
§OBQIB3S S ISEI[AL OF JAAS] O YU

yoeqieag Buuijoay jenuepy

*9]qEHOJIWIod

1SOW §,31 [HUN YLIOJ pUE YOBG JUIBIISAI
padeys-soysasiol 3y} a0y "1waunsnipe
Jayioue ey It ‘Z LD 3} ey nok j|
-ysess e ut Kanfug 3o9u

& JO 90URYD 3U} Seonpal uontsod SIYL
*s1e3 Jnok jo doi ay3

01 15950[3 §1 Juresal ayp Jo doj ayy ey
0s umop 10 dn Jurensal pesy ayl 9pii§

Juiensay pesy

‘qpng Y3 uo

uonng Ay sso1d ‘SUOIYSND A NBYIP OL
‘juem nok tewp uoddns a

123 nof Juun qng 3y 3zasnbs AJisea 1
POy ued N0 213ym pIemiIo] it [fnd pue
*qnq Y} dsei ‘1eas sy 10pun Yoray
sAup

nok apyM LIOJwod 310w pue £poq Inok
10} moddns B11xa 3pia0id 0} 1Las 1IN0k
opisul suoilsno s1e[jul nok s19f SIYL
{NOILJO}

90087 B

901219

E-4




.ENEOQ

PIOJ [{iM 1B3S 3y} UAY ], "18as 1ed)

a1 premol Ay }oBgieas ) ssaid
nok se yoie[ ay uo dn 1 "1e3s 3y}
O YIIE] SIY} JOj JOO[ ‘UonENNS SIY U]
-nok wo1y djay awos InoyIm

Ploj 10u Aew s1Eas A ‘(1Y das Kjsref
© umop Sutoey paxzed st 19j01A3YD) nok
31 10g ~aoe(d up 3o0[ [[1m 1t uay “dois
uappns & 0} 3wod nok ssofun ‘A}331)
\LI0} PUE YIBQ IA0UI [1m }OBQIBIS
nog, “183s yaeq sy ot 138 ajdoad

13] 0} plemIo] Plof §1898 JUOLJ YL

Sayo187 NoEqIBaS oI

T

901219

aadodd. zon b&aucso.a ;e DU 3835 9U UT YoBq [[2M us uayy.wSudn |
Sotigieas] mﬁu o>ﬁr=ozoe SIS[IMURA 3P UIYM :o:uoﬁa Jadoud 109
k

)

%ﬁy 3" saun(ur JEWaG] Snopss asnes’
ST L, s9u0q a1A[ed! .B% 18300 ‘AP 3q pnom 53030 1j3q Sy, "uswopqe. !
: P Eeus noﬂ st 0p 1URd 1139 QS aur
) ¢ *SoLIN[uT Joo 'to xoua
BS 2 .. ‘o om PO hﬁﬂ ey .:o\Co 0K Ul aq M I “pesisu]

T .m: .»vop ok umuamu 917, U0M 1 '95NB3q no_. S11.0P 1,UB.1[3q JOPNOYS 3,
Yeudss £ QLTSI ST PAUT[OAT 31,0k TAYM
yiired Qoa?o.nw ‘moK:*dn apjong nok J1 usAg, 320»56
o: .Ut "S[oMaA. Mok qona.__oaaon pauToal ﬁﬁmﬁé@ﬁ
NOILLNYD

B, -

E-5

syjeg L39jes 18 SIESS

e e e m




e bt ben ) ¢

NS R b G ¢

A

ves Sl

(Y1) urensay A1qEeiul
rewsurs(ddng oy suterdy2 it puy

‘siaq A1ojes

yim op 10u pnols nok sduiyy wos

nof syja1 osje I “A[edozd s1jaq A13pes SN
0} MOl NOK S[[3) [enuEtl 3L jJO wed siyL

2u0L12A5] 40 34, L]
—sjjog GafoS m

-doys uappns e ut Amfu ve
35NED UED YOBq)Eas 3500] Y “Aeme w3
pattedal ) oary *K[2IN938 [OIR] 10U S0P

yorqieas 3 J "qe) Jeas duf uo Buyind
£q Kprejndal a0uwlsISa) YNE] 134D
‘uomisod jeurduo

sit 0} dn yorqIEas A Ysnd 501D OL
‘qel 189S 3y} U0 piemio] Ind tuadQ oL,
{NOILIO)

je8s JB9Y UMOG-PIoS /IS

*pIeso)
A1y yoeqzas ays )1 uteSe ‘11xa O

S

e puE: ysesd, 30 dois;uappns
£ 17 PIEMICY 3pHIS; PIOS,IT 118SEA!

&7 J1 "PeOO] ST 11.21105;9Q 03, 3¢S
ﬁqo.va?uaa. mwxnka,m

S arden

0] 1 [AUN PIeMmIB
1eas o Jind pum wFudn ¥oRQIEDS WOY
311 9SIBI 18IS JBII Y} Ul e nok 19y

*Jeas 1eaI A OJul 133 01 A5E3

3 2YELU O ‘PIRAMIO) Al[nY HOBQIES AP
J1) NOA UM PIEMIO] SIPYIS 185 0L}
W3is s1oym 3 ‘Z 1O 31 ey nok j]

1ees Anjuz-Ase3

901219

E~6




NI

i
B
H
f

-punos Os[e [jim SUnyd e ‘papjong st 1159
£1ayEs $,J9ALIP 3Y) SSATUN “SI[3Q KIS
1y uasey of 9jdoad puruas 01 SpU0S3S
14812 100gE 10§ U0 SWOI [[1M 3K B
“J1E)g 10 UMY 01 pALLIny St £33 AP USYM

1yBy7 Jepujway iag A18jes

{10 " *JoNeW S0P dn Suipjong
*SOUSBID 1SOW U] “JEID I8 S198) Y1
‘sap1yaa ul s§aq K1ges Jo s18ak 67 13UV
*pajin| Jo uny Ajprq

3q pInod A3y} SI[2q INOYIA ‘Keme jlem
SOWINALWOS PUE JAIAINS UED dn apjong
oy a1doad ‘wiatp jo Auew U] "u3IMISQ
U1 318 SIYSLIO ISOW ING IAIAINS
1upnom uosad e dn papjang uaad

18y ‘utent e £q 1y Suiaq N1 'SNOLI3S

05 9 ULD SaYSEId 3Wos puy ‘dn papjANg
10U 23,00 Jt U2AS LNY 138 Juom nok
waty) Uy ‘pliw KI9A I8 SAYSBId MIJ Y
‘U0 pBq B 3q (M I i

AOUY 2,U0p NoK ‘YSBID B 9ARY OP nok J1
“yseud © Ul 3q [ NOK J1 MO J9A3U NOX

&
<
<

91 =

*sdos AT, (Aym

§,319H 113 K19JES JBIM O) skes me|

a1y “saoutaold uglpeue)) pue SIAEIS Auew
u] "dn sP{dNq O} J3PURLIAL 3G} ST “SWIYD
g Je3y |[.N0K pue ‘papionq Lust 33q
£13)es 1n0A UM LIS JO UNY O Koy
sy winy nok uaym dn sy3i[ a3y syl

(1u0D) au0LIdAT 1G] 4, Y]
—syjog £12fvg m

syog A39jes 8 SIESS

£00ZX

901219

E-7



(=2}
—
=
eee Ll b
N
]
: *PIIYD 3Y) 1 08 “(y/uny 91) ydw o1

H Sutod sy ax1q 3y} Jj ‘epdurexd Jo 7} @
\ *5308 11 se 158} e 08 =

‘S[2a1m uo Juas € 1snf 53t ;3m03 sdaay pigo ayy ang “sdoys n0A *3ujpAue UO 20 UL 3pU NOK USYAY

asoddng ,10,, 1591dunIs a1} YL °§ 11 “4201q Y3 SIY 1q AY) UMM T oy syag fayes Am

et £ iAo

t
i
f




"3s5uds poo3 yons B s3[3q K1ajes Aym
SJBY "$a010] 3y1 ¥\ sauoq 1saduons
Inok pue ‘aduelsip a10us 1240 dols nox

“dois 01 oty as0u 133 oy "sIOP IOIYOA

ay) se umop mo[s nok *‘s1aq L1oges yup

°* " PRIYSpUIM
3y} 3q PN03 3} ‘ADYIA (B B uf °g

iSIRq £13)ES YR 10 '8

*Buryjawos £q

paddo)s (nun 8ui08 sdaay uossad
ay, doss 3,usaop Japi1 3y, , ae0,,
ay} dojs uayj, paads o3 dn 3 1a5)

8l see

**joued juawnpsug 3y 10 2

*31 U0 3UOCAWOS Ing
G (4NOD) yi0M Sifag Mejes Ay

ToNw—r—

901219

E-9

e e

AL v A2 o e A TTmNT s s+ ot

Cre mar e



—y

‘au0k1943 10 a1 Nfq K19ES

(4w £9)

ydw gp ueyy ssaf Jo spaads 1 1000

sywap pur soLINfUl SNOIDS JO Jqunu

15912013 21 puy *swoy Jo (Wy of)

S3[UE GZ UM 1IN0 SIU3PIdIR SO

"SI9ALIP pBq

se yons ‘[onuod Jnok puokaq s3uty

wozy 1ok 133j0ud 1USIOP JAUP

pood e Sujag ‘uny aq wed srafuassed

1noA pue noA—inej Jnok ) ust ey

QU0 U2A—JUAPIOOE UB U 34,N0K JT
NG JIALIP WUB[[9IXD Ue 3q Aews Nox 1y

;Si2q £)a5es J8aM

1 pInoys Aym ‘Qwioy W0y J8j ALP
J3A3U | pue “AALIp pood e wi ] J] 1D

*SUOISI][0D JAL{I0 JO JPIS ur Aj[eraadss
Inq ‘suoist{[0d [muol) ul K[uo jou
o) s ey ] “uonoatosd jsotu ayy 1o3
o] dn 3p{dnq 01 daeY JNs Nok |, 's3eq
e, SEY 1By D[IIOA & Ut 21,004 jt
uaag ‘sifaq K1gjes Jo 3sn ap pasinbas
SBY [ES JOJ PAIDJJO JAD WdNSKS
Beq e, £19A7 "way) jo peaisut
100 *S1[3q A13JBS IIM NIom AU
0s—Ajuo swass reyuawarddns are
£5) Ing "aImny 9y Ut WAy Jo aJow
ut 29 [[Ia pUe ABpO) SS[OIYRA JUIO0S
Ul are ‘swaysAs Jutensay djqeeyu]
rewowslddng Jo 's3eq 11y, iy
S1Rq L1ges
Team 03 aey yuom d]doad os sdeq
are ur ynd ysnf Lay 3,u0p AYm O

pataq are nok J1 1aead
oniu st 100 193 pue spjonqun ues
nok os *juaptode ue 1aye pue Juunp
sno19suod Butaq Jo 3oueyd Jnok
puy ‘umop apisdn a1,noK Ji udA3d
“113q £19J€S B ap{onqun £jisea ued
nof ing “lou 10 1[3q Ajajes € Julteam
a1,n0f JaLaym—aq pluod nox oy
$eq K1ges
® SuLicam W} J1 JUIPIIJE UE J3)JE
apiyaa ayy ug paddeay aq J 3uop D
SiaMsuyy ay) pue
—sijag Ajajes inoqy ysy
&Qoml Aueyy suonsanp aly alsy

901219

E~10




L P a s AN TS

SRR

-uonisod J9ALIP AP YMm urers
LM 'Sty 90124 In0K SIUANSAS JUTRIISII
YoIym Moun{ 03 JuBm J[,nok Ity

0T +e-

*sipog Qafos pup
4PN JIPUN XapU] Y 38 ‘YA
anok ut Buipt 3q [jim uipyd J A[uo
azis 1npe jo ardoad 1oj s1 UONDIS SIY L

synpy—Ajado.g spag
A1afvg 4D 01 MO m

s319g A39)eg % syess

901219

E-11

F e L eaie et s e



B TR NE NI PNy

v bmamai A (afaman sy

PURRERIE

T 4

uopuaiy yjag afos yapun xapuy

ap 93s ‘ySnoua Suof 1ust 1aq ayYs §

“j[aq def a1

uaiy3y o1 J[2q Jep|noys 3y uo dn ing

*0] PrIf 1942 NOA

J1Aptornb 18 a139nqun 01 9JqE 3q pinom

nok os premino Jo premdn saoey apjang

21) UO UONNG I5B3AS ALY 2INS ME

*319q ay3 9[%onq ues nok [nun Suynd

doay] pue siejd yse] ayi I ‘pfoONq

o) s3yoeaa 3] 210jaq sdois 3aq i §|
"$YI10 3 fhun

apjong oy ot atejd yojef 3y ysnd ‘p

‘palsim}
108 31 101 U0 "nOA ssosde Ij3q
2y |jnd pue sjeid yae] o do yoid g

‘S]O4J107) 1D3S Japun
xapuf 2y} 93s ‘moy 93s of, ‘wydens
dn 1s ued nok os 1eds oY Isnlpy '

“100p 3Y} YO0f puE 350[ °}
‘Kradod 11 seom 01 moy §310H
*113q Japjnoys-de] g Sey JaAlp YL

S

1

“WaISAS JUIBDSIT
5. JOALIP Y} SIQLIISIP UONDAS SIYL
uoyisod 1arg

901219

E-12



4 S

901219

‘yseud 10 doys uappns

e 5,191 1 K[uo 00] 113q Kiajes 3y
'53010} SuiuIensas 1[2q T

01 21qe 1s2q e Apoq ap Jo sued osdYL
*1590 31 SSOIOE pUE IIPINOYS I 1940
03 pjnoys 1[aq 13p|noys sy 1 ‘ssunfut
[B18] U3AS PUE SNOLIAS ISNEBD P[NCd

iy "uauopqe inok te 9310 K|dde

- . ‘a[o14eA JnoK puE 3(3q Y1 Y1oq aBewrep | pInom 1[3q 3y ‘1t J3pun pis nok Jx I13q
! ue> nok ‘1t uo 00p sy usels nok J | dej awp sopun apys o1 A1) 531 3q p.Nok
“Kewm snp ‘Kem 1) JO INO St 1]3q 3Y} 31I0S 3q JOOP puy ‘sauoq diajad Buoais ayy 0} 310}

uonoatoid yonut se A[1eau oAIZ Luom 23 35010 nok d10J3g ‘Aem 9y} JO IO 1j2q satjdde sip *yseid B U “sy3ug Y
1] "3500f 00} ST 3[3q JIPINOYS YL 3¥ |  yeq 0F PINOYs 112q YL "apONq Sys uo | Buryonol isnf ‘sdiy Ay mo[3q gnus pue
s s Buoim sgeyp (| uonng o ysnd isaf [aq s yarerun oL MO] 2q pjnoys 1j2q 3 jo ued def sy

(:1NOD) Jj3g Japjnoys-de

760X -

[TV ST RReP PV WSO ER SRR

E-13

EFCPIIEN

| T | sieg Ayejes 3 syess

R PP

SR




(=)}

M —
M S
v ces €L 3

T

aisq ot Spanasien iyl
: TR Gi01{al/35TIBIPITIONS
. RiSAEAEOuL AT og
“ o %
i )
.m ‘satum [fe J& JIpInoYs oo -
% 31 19A0 WOM 2q PNOYS 1] “uMe . S ;nuos_,r . 3
: -fpog 2y} 550308 pAISIA} SLIRA AL 1Y | AW Japut Wom st 1[2q 43P[NOYS 4L 1Y uoIm .2: 1p: Ew q St N
: 25173 A Suoam SIEUM 1D ST Qi Buoam SIEUM 1D 25170 pis Suodam SIBUM (0
! ¥20! HHGONK
3 _ |
| N
1
. 1 m
i
4
i
. 3 ‘_

i - . .
; - ~
A Lo »
i L ,
y :




EIE N A

‘UOUISOF 4341 (] JFPUN X3PU] Y} 32§
*399 S, J9ALIP 21 S Aem SUrES AP SHIOM
1129 Kages s Joduassed uoa) 131 Y],

‘Agadord woyy Suieam

1 9A1D3J0 S1§aq K19Jes Sunjel o)

K3y a1 *auoAue 10f se ‘uaom yeudord
104 "YSEIO B U1 Uny 3G LUOM ST

a Jetp Aoyl asow st ‘Apadosd wrom
s1112q K13jes B USYAN SSLpOW 3L} 1a01d
0} st snyoj oy 109j0ud 01 Aem 159q OYL
-Koueugasd

ays inoySnonp a[grssod se moj se usom
2q pnoys uotpod dej ayy, ajqissod

11 18 J1 1[3q Jop|noys-dej e Jeam

piroys uewom weudad v sIRq Kajes
1eam 1uop Aot J1 paunfur A[snoLtas

3q 01 Ayt ot are Koy ‘sitednddo

Ite 1T ‘uswom ueudaid Suipnpout
‘3u0K13A3 10} Jom SI[q K19jeS

Aoueubald
Buung esn J1eg A1jes

¥T.--

"0} S99 YL 1y
ST Yitm Buoam S18UM D

(1n02) Jfag Japinoys-de

901219

E-15



| .M
M «ee S w H
! o~ N
i — i
: & i
H
“ :
-Apeas ST WSS JUp SUEILU YOy Ino
, 08 pynoys 1y 31 Uy, "HBIS 10 UNY
0 uomudt 1ok wIny NoK UdYMm SPUOdS
; M3} & 30] yse(j W31 sup 99 (11K nOX
! -wiatqoxd & st 313y 31 nOA SIS .
1431 21 puB JjosH SYOOYD WASAs U ura)sis Awmwv EMEMS_
-joued wownuisut oy uo 31| (urensY sjquieyu] [euswaddng 10 ,/4eq
olqmeptD) 1ST TANT we st asoyy, | IR o 118, $10Ap 91 sufe]dxd UONOAS SIYL ©
A, w17 — (Y1) sumasay n
. Juiensay ojqeleyy] jeewalddng | o1 Bumy yumodur] SO 343 SITH aiqoimpfuy mwauialddng m
_
; Sites
. . aNenNa :
; 1=, CET .
; 9 H
H
i
:
i
3
M -
<
3




B TS R IRULIL SR

et

1

‘Apoq Jaddn

§,J9ALIp 31 10j uondold enxa 3A13
ued Jis 2y J, ‘suaddey snp uoym reunou
st oyows e awrog “saneyjap Appinb
W UL pue “12AUp 9y urensal sdiay

3] "PUO3S B JO UOLIORI] B U SBJUL
Jeq a1 *y3nous prey si UOISI[[0d A
31 “Sungiawos sy 391494 oK jo vare
JUCIJ S AIIYM SIYSBID J0J ST YIS Y],
‘[eoym BuLiams ay) Jo Apprws

i ut st IS oy Jo wed |, eq Jre, 3y

SHOM HIS 94} MOH

9 .-

KIS HITAH0
ﬁmﬁq :
1P i 0%
9@; a%: n&u,ﬁood q»».&vﬁna..w

2953 _
(1no2) Jyb7
jupessay 3jqelejjul [BuswWaddng

“syeg Aisyes 7 oS

901219

E-17




R

e

Y} 4

-paaredas YIS Jnok

2ABY ‘[ENSD SE JJO pUE U0 o3 3i[ st

205 1,u0p NoK J] *[oured JAWAIISUL A7) 4O

W81 JurenSal F[QEIBUI A 335 nok aIns

aq *uo A2y uoniud sy uIny nOK UDYM

-yo Aa uonuSt aup Sunn 210j2q

asny o aoe(dalr pue SunqiAIasa YoENE!

01 2Jns 3G ‘PAIIOLUOISIP SEA WANSAS

IS 31 Jt ‘2UOP SI YI0M [ VUM
“tun(o> Suuaals oY Jo 3seq AN

18 10105UU0D MO][3K 91} 133UU0ISIA °Z
(s4a¥0aug 1241 pup SISN J9pUn

xapu] 3 305) 1Y YIS oY} A0WNY “L

$STUL o( OL

*PaIOAUUOTSIP 3q PINOYS

ua1shs YIS 24} PIIqIISSESIP 9q 01 §!
(o3 uuadls Yy JO HIOM [EILNID[R
10] U0 2q 01 sey uontudt oy 31 Ind
“wrapsAs YIS 9 Jo wed Algeqoxd

are £y "Ss10BUUCD MO[[aK 3O ‘W
punoze ade) moj[af M SALA PIOAY
-siqrssod 31 *MOOT Ul 3q pInoys
uonu3s ay *IPIYA S dpisut Jo pooy
211 JOpUN UOP §1 YI0M [EIUIND UM

X e ug )080]0
R ORpaIn[uY 54, G50
1#!1:&?7‘.&5.%_9&1%% )

*fesodsip Jo

1redas Bugpnjout ‘woisks YIS oY) Inoqe
251ApE JO] 5003N0S POOS are [eRUE
201AJ55 19[03ASLD) 1661 1] PUe 13TESp
19]0IASYD) 1NOY, *3OURUSIVFEWL remnda
PO3U LUSIOP WIISAS YIS SUL, R[4
1n0£ U 30M JII0 BULOP St BUGIWIOS
a[TyMm 21E[JUL O] WIAISAS S JUBM LUOD
0, -2[o1yaA In0K puncre s30e]d [RIGAIS
up wasAs YIS 2 Jo sued are VUL
“¥IS 9 SEY W JEL 13|0IASED 1ok uo
SYIOM OLM SUOAUE PUWAI JO f[3) 3583ld

waysAs His
auy? yim S19/0indYD BUIAIES

901219

E-18




87 .-

901219

E-19

M .
! uapuary 112 K1afos
! Jopun xapuy 3y 335 ‘Y3noud Suof 10u
! S1113q 243 J] *1[aq de oy uaySn 01 113q
. J9p|noYs aY) uo dn {ing ‘o1 pey 1942 nok
i Jt Aptainb ut opponqun 01 3jqe 3q pinom
nok os premino 10 piemdn saoBj apjonq . £ 3
21 UO UOKNQ 3SEA[A S ANS e . SU3q K13jes BuLream e OYm ALY

: 1 Ul SIAYI0 MLIS Ued A3} puy ‘ysesd

i apionq € U[ 3[31Y3A 34 JO INO UMOI] 3q Ued
) ues nok (mun Jund daey pue sjeid pa1aq Kiayes 1uare oym s1aSusssed feay
] YoIe[ 941 I[N *aPONq I saydras 3 .
: au043q sdois 1[99 3§ J] "SI U [nun 5 SU3q Kiajes
apjong oy ot sreyd yore| sy ysng g ,___—t_wo& MMN:B:%M_.“ :MM., .—mwommw_o
3 . 3 31 193] 1,u0Q ‘nok sscuoe Lo e ) s
! . PRISIMI 138 31 131 J,uod u1 3ydoad poraqun 18 Moys sonsHES
M 1t [ind pue ate(d yore| aup dn yd1d °) *§113q 19p[noys-dej ap1ooy jdn apjonq oy sredusssed
2 :A11adoag auQ 18I, 03 MOF] SIIF] | dALY Smopuim 3 03 1xou suontsod 2y, 1e3s Jeas Joj Juenodw K1aa s3]
: SUO[iSOd 8psINO—jeas Jedy S1abuassey Jeag Jealy
X
3
3
i
4

sijog Ajoeg 13 syeag




I N B N EE .
. NN N MM MNN OON I R N N MW BN Em Em

R

: o
4 -
i 4 N
M g 4
3
}
M_
w . *89010J Suturensal 1j2q
m m..m._ww@w;b%m&w ) 0 wsa 159 238 Apoq 3 Jo spred
i o 953 L *159YP N} SS0I98 PUE I3proYs
i ay Joao 03 pInoys 1jeq Iep[noys UL
i ‘san(ul €18 UOAD PUE SNOLISS ISNED :
H | TRk p[RoD SIY ], “HAWOpQe 100 01 9010}
: 5 2 4 Aidde pinos 1[aq 3ys ‘1t Jopun pys nok
' R S it .,mmmhmmﬁme 31 '313q def 2w sepun Ipiis 0} Aot $89]
H 3q p,nok puy ‘sauoq stafed Suons o 0
i 20107 seijdde s ‘yseso 8 uf sydip ap 4
-apjang A uo ‘yse1s e 30 dOis uappns Suiyonoy ysnf ‘sdry oy m02q Snus pue )
uonng ay ysnd jsnf 31aq AP yAIE[UN OL ® 5,253 J1 K[UO SO0} 1129 Kyages oy L Mo 29 PINOYs 1[2q A Jo ued dej ayL
WOLX

<

T 15

e Ll G A AR Sl s e e e T 4 et At T e




RRVOTNP RN

NG

%
‘
i
€
N

wapuarxy 1jag Gafos 1opun xapuf

atp 29s ‘yInous Juof st 3faq 3P JI
‘0) pey Jaa3 nok 1 Apjomb
¥ apjonqun 0} 3[qe 3q pinom nok
0s psemino 10 premdn sadej apfoNq
L) UO UONNQ ISBI[A AL NS MNE
*110q Jopnoys-de| B se Kem awes

ay 3t 9seafas pue uontsod ‘apjong °g
-8nus st 1 jNUN ‘Umoys se

pus 2215 it jnd ‘19U0Ys 1t Yeuw OL, °Z

-3t 1ind pue aquy B
a1eqd yore] atp [0 433uof 3 Aew oL, °}

ot

“JOJORIIA OU SBY YIIym
‘3499 A13jes de( e aaey nok *uonysod
Supess J9jusd Jeal S UL IS NOA UM

UoISOd 19}UaD

“s)eg f3oyes B SIe9S

901219

E-21

e rppmme e



1

901219

*3]OIY3A B UL (1Y PSULRIISA 3q Isnul
23e awos 0y dn uaIpya skes adutaold
yeIpEUE)) PUE 3115 1343 UL ME[ 1)

*jory U "9Z1S npE UL JI[[EWS UPIYD
I[e pue “syuejul sapiouy ey ] -uopoarord
Sposu 3[oIYydA In0A Ut suokiasg

uadpiiy) .

E-22

; g
A 1R %%mem

Rty Al Wi us £b i VAR

sajqeg pue Uaipjiyo Jojjewis

L




SN

*Aj1odoad Jutesisal pliyo oY) INS3S

01 210§ 3q *} [[RISUI NOK 13A21aYM Ing
‘Aqeq 2 uo ks ue dooy

UBD NOK U3YA 1838 JUOCL) AP BT JURNSA
) 210938 0) Wem W3nu nok ‘ased

e U] “PIYaA Y ul )npB K[uo oy
2u,nok pue JUeJUT UB ST PHIYD I SsauN
1895 Jeal 3 Ut Julensal ppiyo ok ind
00K 1Y) PUSUILLOIII I0JRI3YI SIOIOIA
[RIQUID) 18 OM 18IS JUOIJ S UeYy) Joyes
1833 31 Ul PAUIRNS U8 AP JI Jojes
AR UIPMIYD 1B MOYS SONSNIES 1WIPIOOY

Jujesjsay ayj ind o} arayM

*181) OP 0} MOY ROK MOYS [[Im

JUTRNSAT PIIYD JO JUBJUL S (IIA SWOD
1etp suononnsut oy ‘Kinfur jeuosiad

3O 0ueYd A 2onpas di3y o1 JulRnsH
o UIRIA PAIND3S 9Q O) SeY OS[e

PIIYD 3y Ing *9Jo1yaA Inok ur wdsAs 1oq
K12JES 3H) 95N SHUIBNSA 953Y |, “1ULRNSU
33 J0J SUONONIISUT A MO[[O] O} NS 3

siujelisay piiyo

€ oo

(ANOD)

901219

E-23

o g

N TR R LA



.

i
<
H

A

Qe g

A

“Jurelisal
PlIYD 24} 10J SUCHINNSUL A
MO[[0.] *I23S ) VO JUILNSAT Y1 Ing °|

‘30 Sel] WIRNSAI PIYD AU

11 ued sup ut Js1pIed douis dop 938 )Rq
rapjnoys-dey enuew sy Susn 3q [},n0X
SuonISOd apisinQ—less Jesyd
au ui Juensay pliyo e buunaas

‘epuue)) ut SAYSISEIP 19[01A3YD

1© 9[qE[ieAe 18 suonsod Juness apisine
1824 241 JO J10q 10 JUO e SUTeNSS P[IYd
10) S13%701q JOYSUE [2UOLIPPY ‘UONISOd
Suneas Jgas 131UD SYJ 1B JUIRIISAI PIIYD B
2111295 0} JuO pue “Julensal pIyd & Yum
A[uo pasn aq p[noys siy ], 1t Sutgmsut
30 suononNsul im Suofe *xoq 40[3
oY) Ul diempIel 19)RIQ 10UDUR LIRS
PIIYd 2ABY BPRUED UL P[OS ISIY SIIYA
*1t OP 0} MOY NOK [[9) UBD I3[R

Ino£ *Jjasanok 3t Joydue 01 Juem nok

J1 "N0K 10J 31 JOUSUR O} JI[BIP 13[0IAYD
1n0A YSB UBD NOX "PAOYIUE 3q Isnuw

1 *dens ol & sey Jutesisal p{iyo Inok ji

901219

E-24




e

N

b eih e

.

PO

cEtc

“Jaduassed

Piryd 1381e] 10 JNpE UR JOJ NsoM

o1 Apeas aq pue uteSe £[a01] saow

I1m 112q A1d)es ay | “Kem a1} [[¢ yoeq

08 11 19] pue 113q A19jes 3121494 Y}
apanqun 1sn( “JUIBNISaI YL 2A0WA1 O, °7

[EN——

USASZaporgany

*a1nd9s
S1 11 2105 3q 01 SUOHIDAIIP WAJip
u Jurensal pjyd ayi [[nd pue ysng g

"JuTRNIS3E PIIYO Byl uo
umop ysnd nok aiym 1[aq Jopinoys
oy uo [ind “3j3q ys uawysy oy, °g

PE ons

"01 paau Jaad nok 1 Apya1nb 3 apjonqun

01 3{qe aq [],nof os ‘piemino

Jo premdn sadej uonng 3ses|ax

dY1 uns YT “13q Ap 3jyong p
RLUILITE
Pi1y2 2y) putjaq 1 and ‘os j1 *yoau 10
22e] §,P[1Yd 3Ys Jo juoyy ul 0F pinom
1}3q J3p[noYs ays J1 33§ papasu
J1u3q sy isulpe o1 ared yoley ay) i,
"MoY ok moys [IM suotsrusul
JUIBAIS3I PIYD YT “Jurensas aup
punoir 10 y3noay ued def ay) urna

pue 3129 A19§es S;3[01Y9A Y1 Ino [y °g
‘Aes suotidISUL 1) SB

JUTRISAT PHYD DYl U PIIYD Y1 3In23S g

(1NOD)

SU0|1isOd 9pISINO—iess Jeay

8y} uj Jues}say piyd e bujinoes

901219

E-25




)

Ce Bt

-

AT e

{
:
!

PRSI R

... §E

‘Jutensal

Piiyd 94 uo ysnd aok a[1ym 11q 3
Jo pua 931 ayx [[nd '3 3 ewi oL °9

*0} pasU 193 NOK J1 Apjorb

11 apjanqun o} 3qe 3q {1,noA 08

‘premne 10 premdn s30e) TOUNQ ASEIA
2t 21ns MBI 199 3 PPNE G

0y

NOK MOYS [[IA SUOTIOTIISUY JUTRAISAL

PIIy YL, “JUIRASAI Ay} PUNOJE 10
y3noy) 1j2q A13jes SO 2 uny b

*112q oy Suore
11 Supind pue 21eyd yoef 3y Sunh
£q a1qissod se Buof se1j3q 2y M €
‘Kes suoNINIISUL A} SE
JTR3ISAE PIYD A UL PIYD Y AIN3S g
"JuredIsal
PIIYd U1 J0J SUORIILASUL Af
MOJIO "1B3S 3U) UO RS AN *L

-wed snp ut Jarjea

deng dog, 93 ‘denis doy e sel juiensal
Py 3nok 31 “weq dej 3w Butsn 3q {.NOL
uonsod 138 —1eas J1esy 8yl
Uy JureiSaY piyo e Bupngss

901219

E-26




SCERN

*3U0 Sy JuTensal pliys oy Ji dens

dot Ut In0gB UONDAS IO1[IBI AP 23§
*112q 19pjnoys-de| s Buisn aq [|,nox
uojiisod 1ybiy jeas juoid

a3y} uj Jujesisag plyD 8 bupnoss

R R T RS

}
3
H
H

-Ja8uossed priyo Jo8ie;

10 JJnNPe UL J0f J10m O) ApBaI 3q {[im

11 ")13q K1ajes s,3]91Y3A 2y apjonqun
1sn{ JUTeIISaI PIIYd SY) 9A0WAI O g

s3jog Lyojes 33 syeag

311 51 PTG ou aoazrmm\,.o.lrﬁw.v

Ty

5 Inok m aurensar; on&n« 8=,o3.

“901ApE
10§ IaYeU! JUIRNSAT 3 10BIU0D
PUe 2101434 2y ul 9oe(d JUIIYIP B UL
UIBJISAI O3 AUND3S ‘L USE I J] ‘UND3S
S131 J1 995 uay L -urede 1t apjong
pue 3940 31e[d yoie] 2y} Wiy *21n29s
,UST JULBAISST PJIYD P J] "AUNISS
ST 11 UTBLISD IBW O] SUOTIOAIP
WaIj1p ut jurexsas 2 fjnd pue ysng °z
(4NOD)
UOJISOY 19} —1BaS J83Y
ou} Uj JufelisaY pilyD 8 buunoas

901219

E-27

AT Iy T I L e

e s pe

R




.

PECNPI N

[P

2 PPV

e e AN I M

e

o

e IE

-1o3usssed payo

I08re] 10 JNPE UE J0j j10Mm O Lpeal

2q pue urede [301] sa0uI [[IM 1[aq

Kyoyes ayy, Aem a1 [[e }oeq 03 1t 19

pue 1{2q £19J8S 53[O1Y2A A4} IPONQUN
“JUIRNS3) PIIY2 S SAOWRI O, N

By i
rﬂ@%&hﬂﬁﬂ% x.fu%t 2.

_a%
u&.&&f g iaTs

“aIndas
S1 31 3INS 9Q O} SUCHIAIIP WAIYJIP
U1 uRNSal PRIYd oY) [Ind pUE Ysud 'g

*UIRNS2I PIIYO Y) UO
umop ysnd nok a[1ym 1139 19p[noys
ays uo dn qind “y[eq 9 UANBY OL G

‘01 paat 1349 noA J1 APjomb 1t apjong

-un 01 9[qE 3q {[,N04 OS ‘PIEMINO
pue premdn sa0r) UOUNq 35e3[31
ay) ains AE 13q AP opRnd b

~a

IS

t

‘juensat
PItyo a1 puiyag 1t Ind ‘0s j] 'yaau 10
908j S,PId 31p JO 10 UE 03 pjnom
1199 JOPROYS i) J1 995 "papaau
Juyeq 3y 1sn(pe oy areld yoIe] 3y ILL
2401 NOK MOUS [[i/ SUOFIONIISU!
JUTRIISAI PIYI SYL IUIRNISI A
punoJe 0 y3nonp wed def 2 uns
pue 113q K135es $,3[21YA 341 N0 [ind €
*Aes SUOTIONNISUT Y SE
JWIBISAI PIIYD AU UL PjiYd S aInd35 g
*JUtR)SAT PIYD P30} SUONIAIIP 3}
MO}|0 "1E3S BT U0 IUTRJIS AP ING L

901219

E-28




LataflNATRUR wi v e

P RN

.E%.
jibvdlirbTp s
s

N
a4

‘are oym s[doad 1a1p0 LS
ued dn pap{ong 1,usss Oym UIPHYD o

8f --.

‘YSeID € Ul 00 UmoIy

3q ues dn papjong LUAIB Oy UAPIYD o
‘Kpradoud si1aq

Kipyes ay) asn 0} paau A3yl Ing "Ie3s

1831 9} Ul paulensal ale A3ty j1 195es
SJB USIPJIYD 1B AOYS SONSHELS UIPLOdY
*apiaoid ued 1jaq

J3p[NOYS B JUIBJISAI [eUONIppE oY) 198
pue 1j3q Japjnoys-dej & 1eam ued pliyd
S 0S MOPUIM B O} 1X3U 1S P[NOYS PIYd
© *301012 a1 dary nok J| "s1jaq K13yes
S,3]9149A 3Y} JEIM PROYS SIUIRIISU

Py umos3ino 3aey oym USIpHIYD

uaipjiyg Jabiey

901219

E-29




oo 6E

*1j9q K1ojus se|ngos

a1y 03 1f yorne Isnl ‘1t 1edm OL Y 01
apew st 183s DY 0] A0 ) 3sn pue ‘Il
25N 08[3 3U0ALIOS 19[ 1,40( '3500YD nok
111 3[IYaA 0K Ul 1eas 3y Joj Isaf pue
“nok 1o 1snl 3q [[IM JIpudixe sy L 00k
10} y3nous Juo| 2q [jim JIPUANXI AN

08 I3 f[IM NOA 180D 1S3LARSY MR B
11 19p10 0) ut 0F nok UM '33J) SI]
‘1apu31Xa ue oK JAPIO (1 JITE3P 1004
*uaise) 01 y3nous Juoy 1,ust 1jaq Arapes

© §1Ing )t 9sn piroys nok *noA punore
uayse] [jim 113q K1afes SPOIYaA A J]

13pusix3 )jegd A10jes

‘yseud k& ul sauoq dtatad S, plIyd 31N

o1 32105 1j9q sardde sw, "SR S,ppYd
oy Buiyonoy 1snf pue “sdwy 3y mojaq
Anus ‘Mo| UIOM 3q PINOYS 1]3Q d4) JO
uotuiod dej 34 ‘SIS PIIYD Y} IPAUM

Eqsrt, .'lc»..A
,, .a,a@@fm?@:ﬁvams
R T dIOpaE BT
dn&mm«wm&uﬁﬂvga "9010]
s n/3apun op1l
SEne e e 5

SiBaATPIGS 30 T

i
SqTedsbInous

{Esey jour
B

R

dej e A[uo sey Jey) uo oy ‘uotisod
1eas 131U20 St Ut piyd 31y soerd o1
Jucas yiur nok “§asu J0 98] S, PGS
a1 01 350> K194 S [{11S 3[2q 13pINOYS
34 1RUY [[BIUS OS ST PIIYD AU )]
~ap1a0ad $){2¢ ey WUIRNSA

atp saey pnom Apoq taddn s,pjryd
a1 yseId B Ul 18t 0S ‘I3pInoys
S.PHUD 31 UO SE [[1IS 13 JopInoys
341 183 2I0S 3q Inq *IOIYIA 3P

JO 12)u32 Y] PIEMO} PIYD ) SA0IN
YDA 10 3T S,PIYD 3Y) 0) ISO[D
A9 1119 J3pInous 33 Jeys jjews
0s 1 pIIYd aY3 Ingq “jaq Iap[noys
-dey & Sulaeos s pRYd € JTIRUM D

P

901219

E-30




PSR

TaE

PRIV Verae

Fon Y e

‘UoIs]0d

2 Jo awn A i pasn Juraq jusem
1[99 91 Jt uaas—panedar sUOHEDO]
Joydue 0 paoe[da: 1009B1131 Y N1
sued 1[aq K1ajes aaey O a8y [[im nok
ueaw Aew osje afeurep uoisijio) ‘way;
238[das *paeurep 10 Ind ase §3[3q J]

*guruado

100D 3} Jeau 1[3q 3y} UO [3qe] SIY) 39§
PINOM NOX “J3pEdAE Uk up nok 1oojoid
d[ay o1 2191 9q 1M 3 USY] "OS Op

03 21ns 3q *1j0q 31 soe(das 0) shes ey
1199 L1358 & uO [9Gef € 995 1942 NOA
sipq

MIU PIIU NOKA UY] ‘YSBID JIIAIS IOW
© Ul WIOM JI 3q pInom AL SB ‘paydians
210 S1[3q 34} J1 Ing *AIessadau aq Kew
3unyiou ‘uorsifjod Jourws K194 e Jayy
S1eq

MU P33u NoK Op *YSeId & pey 9A,nok Ji
yseiy

e 1Yy sijag Maes bujoejday

WYL T

s)jeg A39jes 3 syess

oF + .-

‘paaredar 1t aaey ‘qof

st 8utop wolj wrAsAs Jurensas e dasy
w3 yeq Juipkue 39s nok § -afewep
10 sued asoof Aue 10§ oo ‘Aadord
BunjIom al1e swiaIsAs 13punual pue
sJ0ydue ‘s10)0e1331 *sate(d yoie| ‘sapjong
*$113Q JNOA [ 3INS ST ‘U] PUE MON

waysAs jujensay Jnoy Buyoayn

901219

E-31




