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Purpose and Test Procedure
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Purpose

This 40 km/h frontal barrier impact test was conducted for the Volpe National
Transportation Systems Center (VNTSC) by Transportation Research Center Inc. (TRC Inc.).

The purpose of this testing was to evaluate and compare vehicle and occupant responses in
frontal rigid barrier crash tests conducted at various impact speeds using model year 2001
vehicles in support of the FMVSS 208 Implementation plan (May 12, 2000 interim rule). For
this test, the subject vehicle was a 2001 Dodge Grand Caravan MPV.




Test Procedure

This test was conducted in accordance with VNTSC’s instructions for a full frontal car to
rigid barrier test. Data was obtained relative to FMVSS 208, "Occupant Crash Protection”

performance

The test vehicle, a 2001 Dodge Grand Caravan, was insttumented with ten (10)
accelerometers to measure longitudinal axis accelerations and three (3) accelerometers to
measure vertical axis accelerations. The driver’s and passenger’s primary and secondary airbag
signals were monitored with inductive pickups. The vehicle impacted a rigid flat frontal barrier.

The vehicle’s specified impact velocity range was 39.3 to 40.9 km/h.

The test vehicle contained two (2) Part 572E adult male Hybrid Il anthropomorphic test
devices (dummies). The dummies were positioned in the front outboard designated seating
positions according to NHTSA Laboratory Test Procedure TP-208-10. The driver dummy and

the passenger dummy were both unbelted and were restrained with front dual stage airbags.

Both dummies were instrumented with an array of twelve (12) accelerometers in the head,
and three (3) accelerometers in the chest, oriented to measure longitudinal, lateral, and vertical
accelerations. The dummies were also instrumented with upper and lower neck moment and
force load cells, left and right femur load cells to measure axial forces, and chest deflection
potentiometers. Both dummies were also instrumented upper and lower tibia load cells to
measure forces and moments, and knee displacement potentiometers. The driver dummy was
equipped with THOR-LX legs, which included longitudinal and lateral tibia accelerometers,
three (3) foot accelerometers on each foot to measure accelerations in three (3) axes and three (3)
rotary potentiometers at each ankle to measure foot rotations about three (3) axes. The
passenger dummy was instrumented with three (3) foot accelerometers to measure accelerations

at the heel and toe.

The 137 data channels were digitally sampled and recorded at 12,500 samples per second
and processed per SAE J211 March 1995.
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The crash event was recorded by one (1) real-time panning motion picture camera and
fourteen (14) high-speed motion picture cameras. The pre- and post-test conditions were

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

The rigid barrier crash test summary data are presented in Section 2.0. The FMVSS 208
summary data are presented in Section 3.0. The occupant, camera, and vehicle measurements
are presented in Section 4.0. Appendix A contains the still photographic prints. Appendix B
contains the dummy and vehicle data plots. Appendix C contains the dummy verification data.

Appendix D contains miscellaneous test information.




Section 2.0

Full Frontal Barrier Test Summary
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Test Results Summary

This full frontal rigid barrier crash test was conducted by TRC Inc. on September 10, 2001.

The test vehicle, a 2001 Dodge Grand Caravan MPV, was equipped with a 3.3-liter
transverse engine, automatic transmission, power steering, power brakes and dual stage front
airbags. The vehicle's test weight was 2116.4 kg. The vehicle's impact speed was 39.9 km/h.

The vehicle sustained 267 mm of static crush during the impact.

The dniver’s 36 millisecond Head Injury Criteria (HIC) was 302. The driver’s 15
millisecond HIC was 213. The driver's chest maximum resultant acceleration with three (3)
milliseconds minimum duration was 46.7 g. The dnver’s maximum chest deflection was 69
mm. The driver's left and night femur maximum axial compressive forces were 5791 N and
6819 N, respectively. The driver dummy’s neck injury calculations were as follows: NTF, 0.27;
NTE, 0.07; NCF, 0.20; NCE, 0.06.

The right front passenger's 36 millisecond HIC was 407. The passenger’s 15 millisecond
HIC was 327. The passenger's chest maximum resultant acceleration with three (3)
milliseconds mimmum duration was 53.6 g. The passenger’s maximum chest deflection was
13 mm. The passenger's left and right femur maximum axial compressive forces were 9057 N
and 8484 N, respectively. The right front passenger's neck injury calculations were as follows:
NTF, 0.38; NTE, 0.19; NCF, 0.43; NCE, 0.14.




Data Acquisition Explanations

The pre-test offset measurements for the driver dummy’s left foot to ankle rotations,
FITLXD1, FTLYD1, and FTLZDI], were determined to be invalid. To make the offset
corrections for these three channels, post-test offset measurements, taken with the

manufacturer’s zeroing device, were appled.

The passenger’s neck lower moment about the Z-axis data channel, NKL.ZM2, recorded
anomalous spikes between approximately 225 and 300 milliseconds. The data cable connector

to the load cell was tightened following this test.

The passenger’s right foot at toe Z-axis acceleration data channel, FRTZG2, lost data
between approximately 55 and 82 milliseconds as a result of a damaged cable. The damage was

repaired by splicing the cable following this test.

Each frontal airbag had two (2) inductive pickup devices installed on the airbag wires. The
channels are labeled DABET1 and DABET? for the driver side and PABET1 and PABET?2 for
the passenger side, however, it is unknown which pickup was on the primary wire and which on
the secondary. There was no manufacturer information provided. Correct airbag fire times are
difficult to detect on the DABET1, DABET?2, and PABET? inductive pickup data channels.
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Test mode:

Test date:

Test time:

Ambient temperature:

Vehicle year/make/
model/body style:

Vehicle test weight:
Impact angle':

Impact velocity?:
Maximum static crush:
Average rebound:
Number of data channels:
Number of cameras:
Dummmes:

Type:

Location:

Restraint:

Seat track position for test:

Driver:

Passenger:

Seat back position for test;

Driver:

Passenger:

Head restraint position for test:

Driver:
Passenger:

Steering column position:

Table 1 Crash Test Summary

Flat frontal barrier
09/10/01

1159

21°C

2001/Dodge/Grand Caravan/MPV

21164 kg

0°

39.9 km/h

267 mm

1081 mm

137

High-speed 14
Driver #206

Part 572E

Left Front

Airbag, dual stage

Mid
Mid

15.8°
22.6°

Full up
Full up
3rd notch from top

! With respect to tow track centerline.
2 Speed trap measurement (+ .08 km/h accuracy)
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Real-time 1
Passenger #202
Part 572E
Right Front

Airbag, dual stage




Table 2 General Test and Vehicle Parameter Data

Vehicle year/make/
model/body style:

VIN:
Model year:
Body style:
Color:

Engine data:
Cylinders:
Displacement

Cylinder placement:

Engine placement:
Transmission data:

Final drive:

Date vehicle received:

Odometer reading:

Dealer's name
and address:

Accessories:
Power steeting
Power brakes
Power seats
Power windows
Tinted glass
Radio

Clock
Other

2001/Dodge/Grand Caravan/MPV
2B8GP44631R102341

2001

4-door

Blue

6

3.3 liters
A%
Transverse

_3 speed,
X _FWD, _ RWD,
08/30/2001

170

___manual,

__4WD

Stapleton Chrysler-Dodge
955 North Main Street
Urbana, OH 43078

Yes Automatic transmission
Yes Automatic speed control
No Tilting steering wheel

Yes Telescoping steering wheel
Yes Air conditioning

Yes Anti-skid brake

Yes Rear window defroster
None Power door locks

Certification data from vehicle's label:

Vehicle manufactured by:

Date of manufacture:

VIN:

GVWR:

GAWR: Front:
Rear:

DaimlerChrysler Corporation

07/00
2B8GP44G31R102341
55001bs. (2495 kg)
28501bs. (1293 kg)
28501bs. (1293 kg)
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X_automatic, ___overdrive

Yes
Yes
Yes
No

Yes
Yes

Yes
Yes




Table 2 General Test and Vehicle Parameter Data, Cont'd.

Tires on vehicle (mftr., line, size): Michelin, MX4, 215/60R 16

Tire pressure with maximum capacity vehicle load

Front: 44 psi (300 kPa)
Rear: 44 ps1 (300 kPa)
Spare tire (mft., line, size): Goodyear, Temporary, T145/90D16
Type of seats:
Front Bucket
Rear Mid-Bucket Rear-Bench
Maximum width: 1956 mm
Whecelbase: 3030 mm

Location of “Recommended Tire Pressure” label:

The label was located on driver door.

Data from vehicle’s “Recommended Tire Pressure” label”:

Recommended tire size: 215/65R16
Recommended cold tire pressure:
Front: 36 psi (250 kPa)
Rear: 36 psi (250 kPa)
Vehicle Capacity Data:
Number of Occupants (Designated seating capacity):
Front 2
Mid 2
Rear 3
Total 7
Vehicle capacity weight: 1150 Ibs. (522 kg)

Test vehicle attitude:
Delivered attitude: LF 754mm; RF 760mm; LR 769 mm;
Fully loaded attitude: LF 739 mm; RF 745mm; LR 751 mm;
Pre-test attitude: LF 740mm; RF 745mm; LR 747 mm;
RF 780 mm; LR 750 mm;

Post-test attitude: LF 768 mm;
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Table 2 General Test and Vehicle Parameter Data Cont'd

Weight of test vehicle as received (with maximum fluids)=UDW;

Right front 535 kg Right rear 408 kg

Left front 558 kg Left rear 422 kg
Total front weight 1093 kg (56.8 % of total vehicle weight)
Total rear weight 830 kg (43.2 % of total vehicle weight)
Total delivered weight 1923 kg

Calculation of test vehicle's target test weight:

Total Delivered Weight (UDW) = 1923 kg
Rated Cargo/Luggage Weight (RCLW)' = 46 kg
Weight of 2 Part 572E Dummies @ 76 kg each = 152 kg
Target test weight = 2121 kg

Weight of test vehicle with required dummies and 41.1 kg of cargo weight:

Right front 565.6 kg Right rear 477.8 kg
Left front 583.2 kg Left rear 489.8 kg
Total front weight 1148.8 kg (54.3 % of total vehicle weight)
Total rear weight 967.6 kg (45.7 % of total vehicle weight)
Total test weight 2116.4 kg (2.2 % under target test weight)

Weight of ballast secured in vehicle: None
Components removed to meet target test weight: Third row seats.

Location of Vehicle’s CG: 1385 mm rearward of front wheel centerline

! Cargo weight for multipurpose passenger vehicles, trucks, and buses is the vehicle’s rated
cargo and luggage weight from the vehicle’s label or 136 kilograms, whichever is less.
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Table 3 Post-Impact Data

Test number: 010910

Test date: 09/10/01

Test time: 11:59

Test type: Flat Frontal barrier
Impact angle: 0°

Ambient temperature

at impact area: 21°C

Required impact velocity range: 39.3 to 40.9 km/h

Barrier impact velocity:

Primary: 39.9 km/h
Secondary: 39.9 km/h
Distance from vehicle to barrier:
Entering velocity trap: 661 mm
Exiting velocity trap: 51 mm

Vehicle rebound from flat rigid barrier:

Distance from test vehicle to barrier impact point:

Post-test: L 1141 mm; C 1048 mm; R 1054 mm

Average rebound: 1081 mm




Ficure 1 Impact Velocity Measurement System

The final vane clears the final emutter/receiver pair 51 mullimeters before impact.

The vanes have 305-millimeter spacing.




Figure 2 Vehicle Accelerometer Placement
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Section 3.0

Summary of FMVSS 208 Data




Driver

Passenger

Table 5 Dummy Injury Criteria Data

Maximum Acceleration’

Head Chest
X Y Z R X Y
-44.8 ¢ 78¢ 208 ¢ 486g -470¢g 24 ¢
-510g -200¢g 339¢ 59.8g -517¢g 34¢
Maximum Femur Compressive Force
Left Femur Right Femur
Driver 5791 N 6819 N
Passenger 9057 N 8484 N
Head Injury Criteria’
36 millisecond
HIC Time t; Time t,
Driver 302 72.6 ms 107.4 ms
Passenger 407 82.1 ms 113.7 ms
15 millisecond
HIC Time t; Time tp
Dnver 213 81.8 ms 96.9 ms
Passenger 327 89.8 ms 104.9 ms
Chest Maximum Resultant Acceleration®
Acceleration Time t; Time t,
Driver 46.7 g 92.9 ms 95.8 ms
Passenger 536¢ 94.4 ms 97.3 ms

95 ¢
233 ¢




Table 5 Dummy Injury Criteria Data, Cont’d,

Maximum Chest Deflection
Driver 69 mm

Passenger 13 mm

Neck Injury Calculations (Nij )2

NTF NTE NCF NCE
Driver 0.3 0.1 0.2 0.1
Passenger 04 0.2 04 0.1

! See Report Sign Convention in Appendix D.

> As defined in FMVSS No. 208.

3 Defined as equal to or exceeding 0.003 sec. duration.
4 See Data Acquisition Explanation in Section 2.0.
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Table 6_Post-Impact Dummy/Vehicle Data

Visible Dummy Contact Points:

Head

Chest
Abdomen
Left knee

Right knee

Door opening:

Front

Rear

Seat movement:

Left Front
Right Front
Left Rear
Right Rear

Glazing damage:

Qther notable impact effects:

Driver

Airbag, sun visor,
head liner

Airbag
None
Instrument panel

Instrument panel

Left
Easy

Easy

Seat back failure

None

None

N/A

N/A

None

No

Passenger

Airbag, sun visor,
head restraint

Airbag
None
Instrument panel

Instrument panel

Right
Easy

Easy

Seat shift
None
None
N/A

N/A
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Occupant, Camera, and Vehicle Information




Dummy Kinematic Summary

Driver Dummy !

Upon impact, the driver dummy translated forward on tfle seat impacting both knees into
the instrument panel as the head and chest impacted the aiqtbag. The dummy’s head rotated
forward, impacting the sun visor and headliner, as the dummy rebounded rearward and
upward into the seat back. The dummy then moved dowdwwd into the seat cushion. The

driver dummy came to rest seated in the driver’s seat.
Right Front Passenger Dummy |

Upon impact, the passenger dummy translated forward ion the seat impacting both knees
into the instrument panel. The dummy’s head rotated forward as the head and chest

impacted the airbag. The dummy’s head rotated forward as the dummy rebounded rearward

into the seat. The dummy came to rest seated on the right front passenger’s seat.
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Figure 3 Dummy Measurement Locations for Front Seat Occupants
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Table 7 Dummy Measurement Data For Front Seat Occupants

Driver Passenger

Designation Type of Measurement (Serial # 206) (Serial # 202)
WA Windshield angle 29.3° 29.3°
SWA Steering wheel angle 59.6° N/A
SCA Steering column angle 31.4° N/A
SA Seat back angle 15.8° 22.6°
HZ Head to roof 207 mm 192 mm
HH Head to header 368 mm 356 mm
HW Head to windshield 578 mm 600 mm
HR Head to side header 224 mm 229 mm
NR Nose to rim 425 mm N/A
NA Nose to rim angle 14.5° N/A
CD Chest to dash 565 mm 549 mm
CS Steering wheel to chest 300 mm N/A
RA Rim to abdomen 188 mm N/A
KDL Left knee to dash 163 mm 195 mm
KDR Right knee to dash 202 mm 209 mm
KDA Outboard knee to dash angle 67.7° 73.1°
PA Pelvic angle 24.3° 22.7°
TA Tibia angle 64.7° 55.4°
KK Knee to knee 320 mm 300 mm
ST Striker to head 658 mm 678 mm

Striker to head angle -80.6° -19.7°
SK! Striker to knee 638 mm 595 mm

Striker to knee angle -13¢ -6.2°
SH! Striker to H-point 226 mm 210 mm

Striker to H-point angle -6° -2.8°
SHY Striker to H-point (Y dir.) 208 mm 240 mm
HS Head to side window 253 mm 258 mm
HD H-point to door 144 mm 145 mm
AD Arm to door 147 mm 143 mm

The seat back angle (SA®) is measured relative to vertical, all other angles are measured
relative to horizontal.

! A negative angle indicates the measurement point was above the striker.
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Descriptions of Dummy Measurements

When a level is to be used, it is to ensure that the line containing the two points
described is either parallel or perpendicular to the ground. If a measurement to be made is
less than 10 inches ignore the directions to use a level and approximate a level measurement.
Also, when a measurement is to be taken to or from the center of a bolt on the dummy, take
the measurement from the center of the bolt hole if the bolt is recessed.

The following measurements are to be made within a vertical longitudinal plane,

* HH

* HW

HZ

RA

#*1 KDI,
KDR

Head to Header, taken from the point where the dummy’s nose meets his
forehead (between his eyes) to the furthest point forward on the header.

Head to Windshield, taken from the point where the dummy’s nose meets his
forehead (between his eyes) to a point on the windshield. Use a level.

Head to Roof, taken from the point where the dummy’s nose meets his
forehead (between his eyes) to the point on the roof directly above it. Use a
level.

Steering Wheel to Chest, taken from the center of the steering wheel hub to
the dummy’s chest. Use a level.

Chest to Dash, place a tape measure on the tip of the dummy’s chin and rotate
five inches of it downward toward the dummy to the point of contact on the
transverse center of the dummy’s chest. Then measure from this point to the
closest point on the dashboard either between the upper part of the steering
wheel between the hub and the rim, or measure to the dashboard placing the
tape measure above the rim, whichever is a shorter measurement. See
diagram.

Steering Wheel Rim to Abdomen, taken from the bottommost point of the
steering wheel rim horizontally rearward to the dummy. Use a level.

Nose to Rim, taken from the tip of the dummy’s nose to the closest point on
the top of the steering wheel rim. Also indicate the angle this line makes with
respect to the horizontal (NA).

Left and Right Knees to Dashboard, taken from the center of the knee pivot
bolt’s outer surface to the closest point forward acquired by swinging the tape
measure in continually larger arcs until it contacts the dashboard. Also
reference the angle of this measurement with respect to the honizontal for the
outboard knee (KDA). See diagram.

* Measurement used in Data Tape Reference Guide
' Only outboard measurement is referenced in Data Tape Reference Guide
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SH,
SK,
ST

Descriptions of Dummy Measurements, Cont’d.

Striker to Hip, Knee, and Head, these measurements are to be taken in the X-
Z plane measured from the forward most center point on the striker to the
center of the H-point, outer knee bolt, and head target. When taking this
measurement a firm device that can be rigidly connected to the striker should
be used. Use alevel. The angles of these measurements with respect to the
horizontal should also be recorded. The measurement in the Y (transverse)
direction from the striker to the H-point should also be taken (SHY). See
diagram.

The following measurements are to be made within a vertical transverse plane.

HS

SHY

Angles

SA

Head to Side Window, taken from the point where the dummy’s nose meets
his forehead (between hus eyes) to the outside of the side window. In order to
make this measurement, roll the window down to the exact height which
allows a level measurement. Use a level. See diagram.

Arm to Door, taken from the outer surface of the elbow pivot bolt on a Hybrid
I dummy to the first point it hits on the door. In the case of a Hybrid III
dummy, measure from the bolt on the outer biceps. When a SID is used make
the measurement from the center of the bottom of the arm segment where it
meets the dummy’s torso.

H-point to Door, taken from the H-point on the dummy to the closest point on
the door. Use a level.

Head to Side Header, measure the shortest distance from the point where the
dummy’s nose meets his forehead (between his eyes) to the side edge of the
header just above the window frame, directly adjacent to the dummy.

Striker to H-point, taken from a rod rigidly connected to the forward most
center point on the striker to the H-point. Use a level. See diagram.

Knee to Knee, for Hybrid Il dummies measure the distance between knee
pivot bolt head outer surfaces. For Hybrid IIl dummies measure the distance
between the outboard knee clevis flange surfaces. (This measurement may
not be exactly transverse.)

Seat Back Angle, find this angle using the instructions provided by the
manufacturer. If the manufacturer doesn’t provide clear instructions contact
the COTR.

* Measurement used in Data Tape Reference Guide
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PA

SWA

SCA

NA

WA

TA

Descriptions of Dummy Measurements, Cont’d.

Pelvic or Femur Angle, taken by inserting the pelvic angle gauge into the H-
point gauging hole on the SID or the Hybrid III dummies and taking this
angle with respect to the horizontal. Measure the angle of the line connecting
the H-point hole and the outer knee pivot bolt hole on a Hybrid I dummy
with respect to the horizontal, to find the femur angle.

Steering Wheel Angle, find this by placing a straight edge against the steering
wheel rim along the longitudinal plane. Then measure the acute angle of the
straight edge with respect to the horizontal.

Steering Column Angle, measured with respect to the horizontal by placing an
inclinometer on the center of the underside of the steering column.

Measure the angle made when taking the measurement NR with respect to the
horizontal.

Knee to Dash Angle, the angle that the measurement KD 1s taken at with
respect to the horizontal. Only get this angle for the outboard knee. See
diagram.

Windshield Angle, place an inclinometer along the transverse center of the
windshield exterior (ineasurement is made with respect to horizontal).

Tibia Angle, use a straight edge to connect the dummy’s knee and ankle bolts.
Then place an inclinometer on the straight edge and measure the angle with
respect to the horizontal.




Figure 4 Pre-Test And Post-Test Measurement Points
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Table 8 Impacted Vehicle Measurements

Test number: 010910

Vehicle year/make/model/body style: 2001/Dodge/Grand Caravan/MPV

No. {Type of measurement Pre-Test | Post-Test |Difference
X1 JTotal Length of Vehicle at Centerline 5081 4896 185
X2 |Rear Surface of Vehicle to Front of Engine Block 4506 4443 63
X3 |Rear Surface of Vehicle to Firewall 4281 4276 5
X4 |Rear Surface of Veh. to Upper Leading Edge of Right Door 3663 3658 5
X5 |Rear Surface of Veh. to Upper Leading Edge of Left Door 3656 3663 -7
X6 |Rear Surface of Veh. to Lower Leading Edge of Right Door | 3630 3636 -6
X7 |Rear Surface of Veh. to Lower Leading Edge of Left Door 3626 3641 -15
X8 |Rear Surface of Veh. to Upper Trailing Edge of Right Door 2673 2669 4
X9 |Rear Surface of Veh. to Upper Traihng Edge of Left Door 2671 2675 -4

X10 |Rear Surface of Veh. to Lower Trailing Edge of Right Door 2671 2672 -1

X11 |Rear Surface of Veh. to Lower Trailing Edge of Left Door 2668 2681 -13

X12 |Rear Surface of Veh. to Bottom of " A " Post on Right Side 3656 3671 -15

X13 |Rear Surface of Veh to Bottom of " A " Post on Left Side 3656 3661 -5

X14 |Rear Surface of Vehicle to Firewall--Right Side 4017 3983 34

X15 JRear Surface of Vehicle to Firewall --Left Side 4010 3973 37

X16 |Rear Surface of Vehicle to Steering Wheel Center 3600 3655 -55

X17 {Center of Steering Column to " A " Post 333 319 14

X18 |Center of Steering Column to Headliner 444 415 29

X19 [Rear Surface of Vehicle to Right Side of Front Bumper 4901 4800 101

X20 Rear Surface of Vehicle to Left Side of Front Bumper 4905 4763 142

X21 |Length of Engine Block 395 395 0
RD |Rear Surface of Vehicle to Rught Side of Dash Panel 3511 3491 20
CD [Rear Surface of Vehicle to Center of Dash Panel 3486 3481 5
LD [Rear Surface of Vehicle to Left Side of Dash Panel 3486 3476 10

All distance measurements are in millimeters.




Figure 5 Vehicle Crush
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Notes: L is pre-test length of contact surface.
C1 through C6 are spaced equally apart.
CL is vehicle centerline.
Vehicle: 2001 Dodge Grand Caravan
Location Pre-test Post-test Difference
L 1525 mm
C1 4905 mm 4763 mm 142 mm
C2 5011 mm 4763 mm 248 mm
C3 5440 mm 5237 mm 203 mm
C4 5071 mm 4902 mm 169 mm
C5 5011 mm 4841 mm 170 mm
Cé6 4901 mm 4800 mm 101 mm
CL 5081 mm 4896 mm 185 mm
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Table 9 Test Vehicle Frontal Profile Data

Pre-Test Profile

Vehicle Left Vehicle Right
Pomt 1 Point 2 Point 3 Pownt 4 Point 5 Pomt 6
Bottom of X 4876 mm 5006 mm 5046 mm 5091 mm 4996 mm 4386 mm
Front Y 777 mm 460 mm 161 mm 161 mm 460 mm 765 mm
Bumper Z 375 mm 380 mm 380 mm 387 mm 384 mm 380 mm
Top of X 43886 mun 5031 mm 5071 mm 5076 mm 5016 mm | 4906 mm
Front Y 770 mm 456 mm 150 mm 151 mm 460 mm 760 mm
Bumper Z 543 mm 528 mm 530 mm 528 mm 535 mm 600 mm
X 4806 mm 4956 mm 5026 mm 4956 mm 4956 mm 4846 mm
Center of Y 782 mm 469 mm 151 mm 151 mm 460 mm 767 mm
Grille 4 603 mm 650 mm 640 mm 645 mm 643 mm 653 mm
X 4723 mm 4892 mm 4941 mm 4951 mm 4391 mm 4731 mm
Front of Y 770 mm 455 mm 150 mm 150 mm 455 mm 765 mm
Hood z 788 mm 784 mm 780 mm 788 mm 788 mm 855 mm
Post-Test Profile
Vehicle Left Vehcle Right
Pomt 1 Pomnt 2 Point 3 Pomt4 Pomt 5 Point 6
Bottom of X 4742 mm 4752 mm 4872 mm 4893 mm 4860 mm 4877 mm
Front Y 725 mm 445 mm 160 mm 162 mm 450 mm 742 mm
Bumper Z 335 mm 378 mm 374 mm 383 mm 377 mm 358 mm
Top of X 4765 mm 4764 mm 4872 mm 4889 mm 4830 mm 4790 mm
Front Y 745 mm 446 mm 155 mm 150 mm 446 mm 755 mm
Bumper Z 509 mm 530 mm 537 mm 535 mm 525 mm 523 mm
X 4693 mm 4775 mm 4809 mm 4823 mm 4789 mm 4740 mm
Center of Y 780 mm 465 mm 155 mm 147 mm 458 mm 755 mm
Grille Z 577 mm 662 mm 651 mm 652 mm 643 mm 585 mm
X1 N/A N/A N/A N/A N/A N/A
Front of Y1 N/A N/A N/A N/A N/A N/A
Hood Z 888 mm 782 mm 724 mm 739 mm 774 mm 888 mm
Dhfference
Vehicle Left Vehicle Right
Pomnt 1 Pont 2 Point 3 Pomnt 4 Point § Pomnt 6
Bottom of X 134 mm 254 mm 174 mm 198 mm 136 mm 9 mm
Front Y 52 mm 15 mm 1 mm -1 mm 10 mm 23 mm
Bumper Z 40 mm 2 mm 6 mm 6 mm 7 mm 22 mm
Top of X 121 mm 267 mm 199 mm 187 mm 186 mm 116 mm
Front Y 25 mm 10 mm -5 mm 1 mm 14 mm 5 mm
Bumper Z 34 mm -2 mm -7 mm -7 mm 10 mm 77 mm
X 113 mm 181 mm 217 mm 193 mm 167 mm 106 mm
Center of Y 2 mm 4 mm -4 mm 4 mm 2 mm 12 mm
Grlle Z 26 mm -12 mm -11 mm -7 mm 0 mm 68 mm
X1 N/A N/A N/A N/A N/A N/A
Front of Y1 N/A N/A N/A N/A N/A N/A
Hood y4 -100 mm 2 mm 56 mm 49 mm 14 mm -33 mm

Note X-ax1s measurements referenced forward of the rear bumper centerline. Y-axis measurements are left and nght

of the ongmal vehicle centerline Y-axis measurements (6 points) divide the width of the car. Z-axis (height)
measurements are from the ground.
1 Hood was removed for post-test photography prior to recording the post-test X and Y profile measurements

«
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Figure 6 Toeboard Measurements

DRIVERS SIDE

Driver’s Side Floorpan Measurements

PASSENGERS SIDE

—

O

®@ @
® 6 6
(O ONO)

Floorpan X Z.

{ocation Pre-Test | Post-Test | Difference | Pre-Test | Post-Test | Difference
1 3801 mym| 3804 mm -3 mm 614mm] 645mm | -31 mm
2 3881 mm| 3862 mm 19 mm 508mm/| 577 mm | -69 mm
3 3875 mm{ 3861 mm 14 mm 503mm| 558 mm | -55 mm
4 3765 mm) 3747 mm 18 mm 527 mm} 560 mm | -33 mm
5 3852 mm| 3831 mm 21 mm 489 mm| 527 mm | -38 mm
6 3839 mm/| 3822 mm 17 mm 468 mm| 493 mm | -25 mm
7 3740 mm} 3718 mm 22 mm 470mm| 509 mm | -39 mm
8 3810 mm| 3781 mm 29 mm 407 mm| 448 mm | -41 mm
9 3815 mm| 3788 mm 25 mm 428 mm | 445 mm | -17 mm
10 3604 mm} 3745 mm | -141 mm 565mm} 593 mm | -28 mm
11 N/Amm | NNAmm | N/A mm N/Amm| N/Amm | N/A mm

Passenger’s Side Floorpan Measurements

Floorpan X Z

Location Pre-Test | Post-Test | Difference | Pre-Test | Post-Test | Difference
1 3900 mm| 3899 mm 1 mm 538mm | 560 mm | -22 mm
2 3906 mm| 3930 mm | -24 mm 383 mm} 570 mm 13 mm
3 3816 mm] 3805 mm 11 mm 640mm|{ 650 mm { -10 mm
4 3845 mm{ 3838 mm 7 mm 503 mm|] 505 mm -2 mm
5 3863 mm| 3880 mm | ~17 mm 533mm| 516 mm 17 mm
6 3781 mm| 3775 mm 6 mm 590mm | 585 mm 5 mm
7 3790 mm/} 3767 mm | 23 mm 433 mm| 435 mm -2 mm
3 3815 mm| 3831 mm | -16 mm 441 mm| 460 mm § -19 mm
9 3655 mm/| 3717 mm | -62 mm 440 mm | 440 mm 0 mm

Reference: +X forward from rear bumper; +Z upward from ground level
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Table 10 _Intrusion of Upper Instrument Panel

Pre-Test
X Y Z
Driver Left Knee 3126 mm/| 900 mm | 916 mm

Drnver Right Knee 3186 mm| 300 mm | 928 mm
Passenger Left Knee {3154 mm{ 270 mm { 930 mm
Passenger Right Knee |3143 mm/| 607 mm | 942 mm

Post-Test
Driver Left Knee 3150 mm| 610 mm | 940 mm
Driver Right Knee 3110 mm| 230 mm | 940 mm
Passenger Left Knee |3180 mm/| 280 mm | 949 mm
Passenger Right Knee {3165 mm| 630 mm | 937 mm

Difference
Driver Left Knee -24 mm | 290 mm | -24 mm
Driver Right Knee 76mm | 70 mm | -12 mm
Passenger Left Knee | -26 mm | -10 mm | -19 mm
Passenger Right Knee | -22 mm | -23 mm 5 mm

Instructions; Mark a point to be measured pre and post which is just above where the four
(4) knees would be expected to contact the instrument panel.

+X: Forward from rear bumper

+Y: From centerline

+Z: Upward from ground level
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Table 11 Fuel System Data

Usable fuel system capacity: 75.7 liters (from owner's mannal)

Test volume range:
Actual test volume:
Test fluid type:
Specific gravity:
Kinematic viscosity:
Test fluid color:

Type of fuel purnp:
Did electric fuel pump
operate with ignition

switch "on" and the
engine not operating.

Details of fuel system:

69.6 - 71.2 liters (92-94% of usable)
70.4 liters (93% of usable)

Stoddard

0.764

0.99 centistoke

Purple

Electric

No

The fuel tank was located in front of the rear axle. The fuel
filler neck was located on the left side. The fuel lines ran along

the left frame rail to the engine compartment.
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Figure 7 Camera Positions
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Figure 7 Camera Positions, Cont’d.
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Description Of Timing Marks On TRC High-Speed Film

All TRC high-speed cameras are equipped with red LEDs which put timing marks on the
right edge of the film. TRC uses a single timing generator to generate the timing for all
cameras. This allows the timing marks to be common to all cameras. The timing marks can
be used to measure camera speed (frames per second) or to locate a point in time before or
after the time-zero event.

The timing marks appear on the film as small red marks on the nght edge of the film. Round
marks are left by the Photo-Sonics and Stalex cameras while horizontal bars are left by the
Hycam, Locam, and Fastax II cameras.

The timing generator puts out a pulse for every millisecond plus it generates additional
pulses for hundredths and tenths of seconds. To explain this further, we can use an example
of a camera running at 1000 frames per second.

1. Every frame will have one LED appear in it. This indicates a millisecond pulse.

2. Every ten frames will have two LEDs appear in it. These indicate a millisecond pulse
plus a hundredth of a second pulse.

3. Every one hundred frames will have three 1.EDs appear in it. These indicate a
millisecond pulse, a hundredth of a second pulse, and a tenth of a second pulse.
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Figure 8 Vehicle Reference Photo Target Locations
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Measurement Pre-Test
A 395 mm
B 684 mm
C 610 mm Additional targeting:
D 1205 mm Inch tape along the top
E 1630 mm and sides of the vehicle
F 1141 mm has targets placed at
G 970 mm 300 mm intervals
H 1053 mm except the first side
1 729 mm target is placed 600 mm
J 1478 mm from front of front
K 331 mm bumper.
L 2305 mm
M 1630 mm
N 729 mm
O 1055 mm
P 965 mm
Q 2305 mm
R 32] mm
S 1490 mm




Appendix A

Photographs
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Figure A-4 Post-Test Left Front View
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Figure A-7 Pre-Test Left Rear View




Figure A-10 Post-Test Rear View




Figure A-11 Pre-Test Right Rear View
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Figure A-12 Post-Test Right Rear View







Figure A-15 Pre-Test Right Front View
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ngure A-18 Post-Test Overhead Overall View







-

s} AR

igure A-21 Pre-Test Front Underbo View

&“L 010910

. ’ POST
-







Figure A-26 Post-Test Rear Mid Underbody View




Figure A-28 Post-Test Rear Underbody View
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Figure A-31 Pre-Test Windshield View

Figure A-32 Post-Test Windshield View




Figure A-34 Post-Test Driver and Passenger Dummies Front View




Figure A-35 Pre-Test Driver Dummy Position - View 1

Figure A-36 Post-Test Driver Dummy Position - View 1




Figure A-38 Post-Test Driver Dummy Position - View 2







Figure A-42 Post-Test Driver Dummy & Vehicle Interior - View 2




Figure A-44 Post-Test Driver Dummy & Vehicle Interior - View 3




Figure A-46 Post-Test Driver Dummy & Vehicle Interior - View 4




Figure A-47 Pre-Test Passenger Dummy Position - View 1

Figure A-48 Post-Test Passenger Dummy Position - View 1




Figure A-50 Post-Test Passenger Dummy Position - View 2




Figure A-52 Post-Test Passenger Dummy & Vehicle Interior - View 1




View 2

Figure A-54 Post-Test Passenger Dummy & Vehicle Interior - View 2




Figure A-56 Post-Test Passenger Dummy & Vehicle Interior - View 3
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Figure A-58 Post-Test Driver Dummy Head Contact - View 1







Figure A-62 Post-Test Driver Dummy Knee Contact - View 2




Figure A-63 Post-Test Driver Dummy Knee Contact - View 3

Figure A-64 Post-Test Passenger Dummy Overall View




Figure A-65 Post-Test Passenger Dummy Head Contact - View 1
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Figure A-66 Post-Test Passenger Dummy Head Contact - View 2




Figure A-67 Post-Test Passenger Dummy Head Contact - View 3

Figure A-68 Post-Test Passenger Dummy Head Contact - View 4
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Figure A-70 Post-Test Passenger Dummy Knee Contact - View 1




Figure A-71 Post-Test Passenger Dummy Knee Contact - View 2

Figure A-72 Pre-Test Ballast View




Figure A-73 Pre-Test Vehicle Certification Label View

AR BAG SYSTEMS MAINTENANCE INSTRUCTIONS - | vemicLE cAPacyy,

THIS VEHICLE 1S EQUIPPED WITH A FRONT OCCUPANT | 115QLB. 522,
SUPPLEMENTAL RESTRAINT SYSTEM (SAS./AIR BAG). PLEASE | -~
REFER TO THE OWNERS MANUAL FOR DEJTAILS ON SYSTEM !SE"‘"’N(—" L ApAﬁf Iy
OFERATION. WARNING THE AIR BAG SYSTEM 1S DESIGNED TO | SEAT 7 .
BE MAINTENANCE FREE HOWEVER IF THE "AIR BAG'\ LIGHT DOES | POSITION =9
NOT COME ON MOMENTARILY WHEN IGNITION IS TURNED ON OR i ;
COMES ON OR FLASHES WHILE DRIVING, THE SYSTEM MUST BE 1ST SEAT
SERVICED PROMPTLY BY AN AUTHORIZED DEALER
Rt OWVITVIENDED COLD TIRE MINIMUM TIRE SIZE
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- 215 /65R16

Figure A-74 Pre-Test Tire Load Label View




Appendix B

Data Plots
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Appendix C

Dummy Configuration and Performance Verification Data




Pre-Test Dummy Configuration and Performance Venfication Data

Driver Dummy S/N: 206




TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

206 27-AUG-01
TRC INC. TEST NO: 206CO1ED1 572E SN206 EXT.DIMENSION CALO1
o TEST PARAMETER  (DINEN.)| SPECIFICATION | TEST RESULTS|
TEBE;;ION FOR CHEST CIRCUﬁEERENCE (AA) | 429 :‘434“;&" I 432. MM |
|LOCATION FOR WAIST CIRCUMFERENCE (BB)| 226 - 231 MM | 229. MM |
|CHEST CIRCUMFERENCE  (¥) | 970 -1001 M | 996. mM |
|WAIST CIRCUMFERENCE  (Z) | 836 - 866 WM | 859. M |
|CHEST DEPTH  (0) | 213 - 229 WK | 221. M |
|H-POINT HEIGHT  (C) | 84 - 89 MM | 8. WM |
|H-POINT FROM SEATBACK (D) | 135 - 140 M | 137. MM |
|SKULL CAP TO BACKLINE () | 41 - 46 M4 | 43 Wt |
|TOTAL SITTING HEIGHT  (A) | 879 - 889 M | 886. MM |
|THIGH CLEARANCE  (F) | 140 - 155 MM | 145. 18 |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 MM | 599. MM |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 MM |  470. MM |
|POPLITEAL HEIGHT (L) | 429 - 455 WM |  447. MM |
|KNEE PIVOT HEIGHT (M) | 485 - 500 M |  490. MM |
|FOOT LENGTH  (P) | 252 - 267 MM | 254. M |
|FOOT BREADIH (W) | oL- 107 WM | 102. MK |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 MM | 91 Mt |
|SHOULDER BREADTH (V) | 422 - 437 MM | 434 MM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - S2L MM | 5l6. MM |
|ELBOW REST HEIGKT  (J) | 191 - 211 WM | 206. MM |
|SHOULDER-ELBOW LENGTH (1) | 330 - 345 WM | 330. MM |
|BACK OF ELBOW T0 WRIST PIVOT  (G) | 290 - 305 MM | 297. MM |

o e o e i ke oy v o T e e e AR e TR W e e A N e e AR R M R W S T S ek e e e AL A R A S G s

572E §N206 EXT.DIMENSION CALO1

DUMMY MEETS SPECIFICATI
TECHNICIAN RUN NUMBER: 090701.1354




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 29-AUG-01
TRC INC. TEST NO: 206CO1HD1L 572E SN206 HEAD DROP CAL Ol
| l l
TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l I I
TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
| I
RELATIVE HUMIDITY | 10 - 70 % 60.0 % |
PEAK RESULTANT ACCELERATION 225 ~ 275 G 256.98 G
PEAK LATERAL ACCELERATION 15 G MAX -5.02 G
IS5 ACCELERATION CURVE
UNIMODAL? | YES | YES

TEST MEETS SPECIFICATIONS

TECHNICIAN//{Km/ > RUN NUMBER: 082901.1525;1
u/ v
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 06-SEP-01

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 206COINF1 572E SN206 NECK FLEXION CALO1
I TEST PARAMETER | SPECIFICATION | TEST RESULTS I
| I I I
| TEHPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C I
I | |
RELATIVE HUMIDITY | 10 - 70 % | 61.0 % |
I l
IMPACT VELOCITY | 6.89 - 7.13 M/s | 6.93 M/S I
| 10 MS | 22.50 - 27.50 G | 24.49 G |
PENDULUM = s e e meerrcer e e
| 20 MS | 17.60 - 22.60 G | 22.55 G |
DECELERATION ~o-—meemmmc e memcmmccmc e c e e — e
| 30 MS | 12.50 - 18.50 G | 17.66 G I
I
MAX PENDULUM G | 29 G MAX |  24.94 C
I |
MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 17.57 G
DECELERATION-TIME CURVE I I
DECAY TIME TO 5 G { 34 - 42 MS [ 38.00 MS
D PLANE | MAX | 64 - 78 DEG. |  70.31 DEG I
ROTATION | TIME | 57 - 64 MS |  60.24 MS l
MOMENT ABOUT | Max | 88.2 - 108.5 NM | 99,92 NM |
OCCIPITAL = —eeeeemcmm e mmmcmmm— e mmmcmec e m—m——ee
CONDYLE | TIME | 47 - 58 MS |  51.04 MS !

|ROTATION ANGLE-TIME CURVE | I I
|DECAY TIME TO ZERO | 113 - 128 MS | 120.08 MS I
| POSITIVE MOMENT-TIME CURVE | I I
[DECAY TIME TO ZERO | 97 - 107 MS | 101.04 MS |

iy e T T R R A AR M N R e T TR e v s e R S e e A A N A R W W SR W MR W W R W MR W W W T M e

TEST MEETS SPECIFICATION

TECHNICIAN RUN NUMBER: 090601.0921;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 06-SEP-01
NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER
TRC INC. TEST NO: 206COINElL 572E 8N206 NECK EXT CALOl

TEST PARAMETER | SPECIFICATION | TEST RESULTS |

| I I
TEMPERATURE | 20.6 - 22.2 DEG. C| 21.7 DEG. C |

T 1 |
|RELATIVE HUMIDITY | 10 - 70 % |  61.0 % |
| | I I
| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.00 M/S |
| | 10 MS | 17.20 - 21.20 G | 17.20 G |
PENDULUM =~ s mcmmm o oo e e e e
| 20 MS | 14.00 - 19.00 G | 17.18 G
DECELERATION =-c-mcmemr—c e —ecmecccmc—mmammocmeccccccccc——meen
| | 30 MS | 11.00 - 16.00 G | 15.01 G |
I
MAX PENDULUM G 22 G MAX | 17.44 G
|
MAX PENDULUM G ABOVE 30 MS 22 G MAX | 14.96 G
DECELERATION-TIME CURVE |
DECAY TIME TO 5 G 38 - 46 MS |  43.84 MS
D PLANE | MaX | 81 - 106 DEG. | 93.85 DEG.
ROTATION | TIME | 72 - 82 MS |  81.28 MS |
MOMENT ABOUT | MIN | -80.0/-52.9 NH | -62.87 NM |
OCCIPITAL  e==smemcecm o immemr - —weacccmccccasso———m— e ——— =
CONDYLE | TIME | 65 - 79 MS | 67.76 MS |
ROTATION ANGLE-TIME CURVE | | I
DECAY TIME TO ZERO | 147 - 174 M8 | 161.84 MS |
NEGATIVE MOMENT-TIME CURVE | | I
DECAY TIME TO ZERO | 120 - 148 MS | 144.56 MS |

e ) e A b ke e A A AR A A R W R TR e e e e e A N M e e ek Al R W AT TR e e e e e et

TEST MEETS SPEC FICATIONS
TECHNICIAN ,4(/”,<2;/’ RUN NUMBER: 090601.1045;1
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 50th 07-SEP-01
TRC INC. TEST NO: 206CO1TH1 572E SN206 H.S5.THORAX CALO1l
I l
| HIGH SPEED TEST [
_______________ |
TEST PARAMETER SPECIFICATION | TEST RESULTS
TEMPERATURE 20.6-22.2 DEG. C 21.7 DEG. C
|
RELATIVE HUMIDITY 10 - 70 % 63.0 % |
PENDULUM VELOCITY 6.59 - 6.83 M/S 6.59 M/S
MAXIMUM DEFLECTION 63.5 - 72.6 MM | 68.2 MM
I
[MAXIMUM RESISTIVE FORCE 5159 - 5894 N | 5712. N
|
| INTERNAL HYSTERESIS 69% - 85% | 71.1%

D o WS Ak o b o e e o o i o o o e il o e e e A A ek AL A A AL A e Ml bk Al e e e e e e T e

TEST MEETS SPECIFICATIONS

,
TECHNICIAN%KW RUN NUMBER: 090701.1306;1
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Tranéportation Research Center Inc

Hybrid HI Hip Range of Motion
Serial Number: 206L Date  09/06/2001
Test Number: 206C01 Time: 10:02
Comments:
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 217 °C Pass
Humdity 10 - 70 59 % Pass
Moment at 30 deg <= 94 9 93 9 Nm Pass
Angle at 203 Nm 40 0 - 50 0 41 2 deg Pass
Average Velocity 50-100 7 4 deg/sec  Pass
Peak Moment 210 9 Nm at 41 6 deg
Moment About H-Point Peak Angle 41 6 deg at 210 9 Nm
240
180
Nm
120
60

O .

-15 0 15 degrees 30 45 60
Angular Velocity Max 8 1 deg/sec Min 6 1 deg/sec
12 00} - -

9 00
deg/sec
6 00} -
3 00 SRR - -t -
0 00
15 0 15 30 45 50

degrees




Traniportation Research Center Inc

Hybrnd III Hip Range of Motion
Serial Number. 206R Date: 09/06/2001
Test Number: 206C01 Time: 09:19
Comments:
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 -256 217 °C Pass
Humidity 10 - 70 59 % Pass
Moment at 30 deg <= 94 9 94 7 Nm Pass
Angle at 203 Nm 40 0 - 50 0 40 5 deg Pass
Average Velocity 50-100 75 deg/sec Pass
Peak Moment 210 2 Nm at 40 7 deg
Moment About H-Point Peak Angle 40 7 deg at 208 8 Nm
240
180
Nm ,
120
60
0
-15 0 15 degrees 30 45 60
Angular Velocity Max 8 2 deg/sec M1in 6 9 deg/sec
12 00 - - - - P s
9 00}- - .- - ; .
deg/sec //\W“’WV\M%
6 00 / - - - - s - - -
3 00l . e e
0 00 - - I - - - - ST
-15 0 15 degrees 30 45 60




TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III S0th 05-SEP-01

TRC INC. TEST NO: 206C01LK2 572E SN206 LEFT KNEE CAL 01
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | |
| TEMPERATURE 18.9-25.6 DEG. C | 21.7 DEG. C |
I |
|RELATIVE HUMIDITY 10 - 70 % | 60.0 % |
|

|PROBE VELOCITY 2.07 - 2.13 M/S | 2.12 M/8 |
| I l
|PEAK KNEE IMPACT FORCE 4715 - 5782 N | 5109.4 N I
|5.0 KG PENDULUM | |

NS W A e o k. T e ek ke . T R e Ak Ay e e e B R e e e il A e T e A ke e —

TEST MEETS SPECIEICATIONS
TECHNICIAN /’:zgékgiééaggki RUN NUMBER: 090501.0855;1
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III 50th 04-5EP-01
LEFT KNEE
TRC INC. TEST NO: 206CO1LS1 572E SN206 LEFT SLIDER CAL 01
I |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS
I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C
I
RELATIVE HUMIDITY | 10 - 70 % | 63.0 %
PENDULUM VELOCITY | 2.70-2.80 M/S 2.77 M/S
FORCE AT 10.0 MM DISPLACEMENT| 1259 - 1721 N 1443. N

L i o e e e e AR e A T v e A el S NN N MR W W TR S e e e o

TEST MEETS SPECIFICATIONS

\
TECHNICIAN % %//K RUN NUMBER: 090401.1330;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 05-SEP-01
TRC INC. TEST NO: 206CO1RK1 572E SN206 RIGHT KNEE CAL 01
| TEST PARAMETER | SPECIFICATION | TEST RESULTS [
I |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C
|
| RELATIVE HUMIDITY 10 ~ 70 % |  60.0 %

I

| PROBE VELOCITY 2.07 - 2.13 M/S | 2.12 M/S
I I |
| PEAK KNEE IMPACT FORCE 4715 - 5782 N | 5652.4 N |
5.0 KG PENDULUM | I

TEST MEETS SPECIFICATIONS ¢
TECHNICIAN cf<:/1§??jfjﬁfiz;; RUN NUMBER: 090501.0904;1
/ o




SH 8¢y 8890 4%f I- "SHZLC@J G GIT YL AvId

(1-81 X SKY 3L

043 SSYT0 HY ¥3ILId

JXN3Id  TINNYHI

pe-

pe

89

86

pel

Bs1

A pg1 091 gyl 1A pal 08 @3 ey 8¢ A~
179060 185068 YIGHAN NNY 10 79D JINXM LHITH 98ZNS 3ZL46 TA418398¢ ¥3QUNN 1S3L J¥L

( GN3d 9% S} NOILB¥3T33230 UNINANId
NOILS81193 33NN LHIIY IIT QIY8AH 3-ZLG tudd

NOILBY¥3IT3320

(3)




SW 8y B8NS G9- “SUZL Z 8N BY 59C ©LYQ MvId 009 SSY13 HD H¥3ILNI4 IXN3d  1INNGHD
(1-81 X SH)  3JWIL

goc 081 091 av1 gzl a1l 08 a9 atv B v Qc-

] | _ =

33404

(zBF ¥ NI

1°+p60 195060 ¥3IGUNN NNY 10 193 33INA LH3TY S90INS 3IZLS IAET809BZ  d38UNN 1S3l J¥t 5L

[ ON3d 3% S 33804 HNINONId
NOT1UA8ITYT 33NX IHOTY TI1 GIYEAH 3-24S 1yud




TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III 50th 04-SEP-10
RIGHT KNEE
TRC INC. TEST NO: 206CO1RS1 572E SN206 RIGHT SLIDER CAL 01
| I
TEST PARAMETER [ SPECIFICATION TEST RESULTS

l
TEMPERATURE | 18.9-25.6 DEG. C 21.7 DEG. C

|
RELATIVE HUMIDITY | 10 - 70 % 65.0 %
PENDULUM VELOCITY 2.70-2.80 M/S 2.78 M/8

. —— T — ik T D B e e A e P i e A T e Al e A R e ik W g e A S R S e A A e T e A e e
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TEST MEETS SPECIFICATIONS
TECHNICIAN /cf;5?£/// RUN NUMBER: 090401.1236;2
/R




SW +¥8 L£ 8 N £4 @99- "SW 97 91T @ N 1+ £9¢F U1W0 X¥3d 0@9 SSU10 HI  ¥3L114 JH3¥  TINNBHI

-

A

b

9%

Bt

89

{SH]  3HIL
201 Bs 28 a4 29 @s %34 ar ac ai 8 a1-
\\\)//
=
2821 185060 H3IAUAN NNY 10 97 4301715 LIHOI1H 8BNS 3IZLC FSHIA398¢  d38UNN 1S3l 341

32404 d¥nk34 LfHIIY
NOILBYEIE3 H3CITS 3F3NA LHITY III OI¥BAH 3-TLS Lyud

33404

{281 X N)




SH ¥8 LS ® N £L 899- 'SW 91 91 @ N Ib £9%¢F 8a@3 558713 HJ 44y
S ¥Z BY B WKW Z€ 8- “SH SG 91 @ WN T4 @2 vivt Av3d 889 SSU 13 HY ¥3LTiA (XUNX  TINNUHD
(1-07 X HW} LIN3JWAIY1dSIC
117}y R4 v G61¢ 081 05} ezi a6 29 BE (% @mwﬁl
e

. . . - . N . . .i N.—
—
. . o
o
[
. m
. . >
>
. . - - . ]

- —1 8p

Z°8%Z1 184960 YIGUNN NNY 10 93 30118 LHITY 90INS IZLS 1SH1A0962  ¥3GUNN 1S31 8L 83

33404 dnW34 SA LNIW3IOYT4SIA JINM LHIIY
NOTLUH8IIWD 30115 3NN 1HITY T11 QI¥BAH 3I-ZLS 1lyvd




Pre-Test Dummy Configuration and Performance Verification Data

Passenger Dummy S/N: 202



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

202 23-AUG-01

TRC INC. TEST NO: 202C0O2ED1 572E SN202 EXT.DIMENSION CALO2
T TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
LOCATION FOR CHEST CIRCUMFERENCE (AA)| 429 - 434 MM |  432. M |
| LOCATION FOR WAIST CIRCUMFERENCE (BB)| 226 - 231 MM |  229. WM |
|CHEST CIRCUMFERENCE  (Y) | 970 -1001 MM | 983. mM |
|WAIST CIRCUMFERENCE  (Z) | 836 - 866 MM | 856. My |
|CHEST DEPTH  (0) | 213 - 229 Mu | 224. WM |
|u-POINT HETGHT  (C) | 84 - 89Md |  s86. MM |
|H-POINT FROM SEATBACK (D) | 135 - 140 MM |  140. MM |
|SKULL CAP TO BACKLINE  (H) | 41 - 46 MM |  43. M |
|TOTAL SITTING HEIGHT  (A) | 879 - 889 My | 88l. My |
|THIGH CLEARANCE  (F) | 140 - 155 MM | 142. W |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 MM | 597. WM |
|BUTTOCK POPLITEAL LENGTH (M) | 452 - 478 MM | 472. M |
|POPLITEAL HEIGHT (L) | 429 - 455 WM |  439. MM |
|KNEE PIVOT HETGHT  (H) | 485 - 500 MM |  488. my |
|Fo0T LENGTH  (P) | 252 - 267 my | 254. MM |
|F0OT BREADTH (W) | o1 - 107 M | 102. MM |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 MM | 9oL My |
|SHOULDER BREADTH (V) | 422 - 437 Wy | 434, mu |
| SHOULDER PIVOT HEIGKT  (B) | 506 - 521 MM | 516 mM |
|ELBOV REST HEIGHT  (J) | 191 - 211 MM | 203. MM |
| SHOULDER-ELBOW LENGTH (1) | 330 - 345 MM | 335. ma |
|BACK OF ELBOV TO WRIST BIVOT  (G) | 290 - 305 MM | 297. WM |

Y o e A TR L R R B W e e e e L T e e ek A T T W e i M e e e L G s e S AR e A W v

572E SN202 EXT.DIMENSION CALO2

DUMMY MEETS SPECIFICATIONS
TECHNICIAN RUN NUMBER: 090701.1701




TRANSPORTATION RESEARCH CENTER INC.

HEAD DRQP TEST

HYBRID ITI S50th 04-SEP-01
TRC INC. TEST NO: 202C0O2HD2 572E SN202 HEAD DROP CAL 02
I [
| TEST PARAMETER SPECIFICATION | TEST RESULTS |
I I |
| TEMPERATURE 18.9-25.6 DEG. C | 21.7 DEG. C |
I |
|RELATIVE HUMIDITY 10 - 70 % | 62.0 % I
| I
| PEAK RESULTANT ACCELERATION 225 - 275 G | 258.79 G
| |
|PEAK LATERAL ACCELERATION | 15 G MAX | 1.83 ¢
I I
|IS ACCELERATION CURVE ! |

| UNIMODAL? | YES | YES

e T S e W W e A e e e Y W A ek b e et R AR M A e e e AN M ek e R A e A e W e A b

RUN NUMBER: 090501.0910;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 06~SEP-01

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 202C02NF1 572E SN202 NECK FLEXION CALO2
| TEST PARAMETER | SPECIFICATION |  TEST RESULTS |
| l J
[ TEMPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C |
| |
|RELATIVE HUMIDITY | 10 - 70 % | 57.0 % |
| | I
| IMPACT VELOCITY | 6.89 - 7.13 M/ | 7.06 M/S |
| 10 MS | 22.50 - 27.50 G | 24.20 G |
PENDULUM = —ecmre oo mm e e
| 20 MS | 17.60 - 22.60 G | 22.25 G |
DECELERATION 3 —-==re—eeecmee e e e e e mmr—ecc e se o cea e
| 30 MS | 12.50 - 18.50 G | 17.56 G |
MAX PENDULUM G 29 G MAX 24.40 G
MAX PENDULUM G ABOVE 30 MS 29 G MAX 17.49 G
DECELERATION-TIME CURVE
DECAY TIME TO 5 G 34 - 42 MS 38.72 MS
D PLANE ) | MAX | 64 - 78 DEG. |  72.15 DEG. f
ROTATION | TIME | 57 - 64 MS | 61.04 MS |
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 99.51 NM |
OCCIPITAL = —emecsmccme— e c e e m e
CONDYLE | TIME | 47 - 58 MS |  51.76 MS |

— e e A S e AR e ek T e A T e N e e e A S M T i S e kM e Ay e A P T e SR ek W e e AL W e e A W e

ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 113 - 128 MS | 120.24 ¥S |
POSITIVE MOMENT-TIME CURVE | | [
DECAY TIME TO ZERO | 97 - 107 M8 | 101.12 MS |

D g oy g g S L L e e e L

TEST MEETS SPECIFICATIONS

TECHNICIANjgggéizgaggéﬁgzr/ RUN NUMBER: 090601.0813;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 06-SEP-01

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 202C02NE1 572E SN202 NECK EXT CALO2
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I I
| TEMPERATURE | 20.6 - 22.2 DEG. C| 21.1 DEG. C l
I | I
|RELATIVE HUMIDITY | 10 - 70 % | 56.0 % |
l l |

IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.00 M/S |
| 10 MS | 17.20 - 21.20 ¢ | 18.11 G |

320 370)1 11 g N

| 20 ¥S | 14.00 - 19.00 G | 17.47 G |

DECELERATION = cmeccmmmeecmee e cmee e e ce e e - m o e e m e e mmm

l | 30 Ms | 11.00 - 16.00 G | 15.55 G ]
l l

MAX PENDULUM G 22 G MAX |  18.24 C |
I | |
|MAX PENDULUM G ABOVE 30 MS 22 G MAX |  15.50 ¢ |
| DECELERATION-TIME CURVE I l
|DECAY TIME TO 5 G 38 - 46 MS | 43.92 MS |
| D PLANE | MAX | 81 - 106 DEG. | 95.83 DEG. [
| ROTATION | TIME | 72 - 82 MS | 80.00 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -66.32 NM |
OCCIPITAL =~ mmcceemccmeccm—; e cmme e e cmme e c e mm e emm e e m e e
CONDYLE | TIME | 65 - 79 MS [ 74.72 MS l

T BN A M B ek ) . kT S e i ey S A e e W W S e R e ke e R e e e T A = e e WS S e ey e v

ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 147 - 174 MS | 160.16 MS |

A A Sy e A e T S e e A ek e e TR S e o T AR A e e el W R e e Ak e A W e A

T e Gk S e e e e L T A e e T ) S ek e M e ke S S m A e w? B il = A v W R ey TR W AR e —

RUN NUMBER: 090601.0832;1
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 50th 07-SEP-01
TRC INC. TEST NO: 202C02TH5 572E SN202 H.S.THORAX CALO2
| |
HIGH SPEED TEST

TEST PARAMETER SPECIFICATION | TEST RESULTS
TEMPERATURE 20.6-22.2 DEG. C 21.7 DEG. C
RELATIVE HUMIDITY 10 - 70 % 65.0 %
l
| PENDULUM VELOCITY 6.59 - 6.83 M/S 6.59 M/S
I |
| MAXIMUM DEFLECTION 63.5 - 72.6 MM 67.5 MM |
I |
|MAXIMUM RESISTIVE FORCE 5159 - 5894 N 5644. N |
I |
| INTERNAL HYSTERESIS 69% - 85% 72.6% |

v . — . e T W A S A S S i S e M M T NN M MR e e T S M M i W AL e e

TEST MEETS SPECIFICATIONS

TECHNICIAN% é ’4/,% RUN NUMBER: 090701.1435;1
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Traniportation Research Center Inc

Hybnd III Hip Range of Motion
Serial Number Z20o2L Date  09/06/2001
Test Number 202C02 Tmme 07 54
Comments:
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 217 °C Pass
Humidity 10 - 70 59 % Pass
Moment at 30 deg <= 94 9 83 3 Nm Pass
Angle at 203 Nm 400 - 50 0 40 1 deg Pass
Average Velocity 50-100 7 4 deg/sec  Pass
Peak Moment 211 8 Nm at 40 4 deg
Moment About H-Point Peak Angle 40 4 deg at 211 8 Nm
240
180 - -
m
120

-15 0 15 30

degrees

Angular Velocity Max 8 1 deg/sec Min

45

6 9 deg/sec

60

12 00

9 00 - .. }
ag/sec ---}///{xwxf“’“?‘»fwuwm-ﬁxu/fT“EN\JPamfvx»rmmamfxvuxyi,\
6 00 - - - T SINREEE

3 00 : S

0 00}

-15 0 15 30

degrees

45

60



Tranéportation Research Center Inc

Hybrid IIT Hip Range of Motion
Serial Number 202R Date  09/06/2001
Test Number 202C02 Time- 08:21
Comments:
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 189 - 256 217 °C Pass
Humidity 10 - 70 59 % Pass
Moment at 30 deg <= 094 9 91 9 Nm Pass
Angle at 203 Nm 400 - 500 40 1 deg Pass
Average Velocity 50-100 7 5 deg/sec  Pass
Peak Moment 211 5 Nm at 40 5 deg
Moment About H-Point Peak Angle 40 5 deg at 211 5 Nm
249
180
Im
120
50 ) h “ N //

0 o __J_»,_/ —

-15 0 15 degrees 30 45 60
Angular Velocity Max 8 1 deg/sec M1n 6 9 deg/sec
12 00

leg/sec | - 7 R T e N PP L SV
6 00 - e - f - - -
300 - - : -- -
0 00
-15 0 15 30 45 60

degrees




TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 27-AUG-01

TRC INC. TEST NO: 202C02LK1 572E SN202 LEFT KNEE CAL 02
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l I |

TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |

l l |

RELATIVE HUMIDITY | 10 - 70 % | 68.0 % ]

|

PROBE VELOCITY | 2,07 - 2.13 M/S | 2.13 i

| | |

PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 4720.2 N |

5.0 KG PENDULUM | | I

oy e e S A o R ke e v ke e T T N e e e W N R A e e N R e e TR M EA e et R e Al e o —

TEST MEETS SPECIFICATIONS

TECHNICIAN/%K/,}/K RUN NUMBER: 082701.0733;1
7
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III 50th 24-AUG-01

LEFT KNEE
TRC INC. TEST NO: 202C02LS1 572E SN202 LEFT SLIDER CALO2
| l l
TEST PARAMETER | SPECIFICATION i TEST RESULTS |
I ! l
TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C J
| |
RELATIVE HUMIDITY | 10 - 70 % | 64.0 % |
| I
| PENDULUM VELOCITY 2.70-2.80 M/S l 2.75 M/S |

i —— T — i —— A 7 e T ek B T A e A A A T e e T R T M e G AR A e el N T e e S e e e T

. . ek W it S Ty T R AR W A N e AR T ek N e e A A A S e e M T e A AR MR W e A S R e e G TR e

- R . . e P e e A R e et ek R ek e e A e Ly e U T D e D D P e e L e A —

TEST MEETS SPECTFICATIONS
TECHNICIAN M@Wﬂ% RUN NUMBER: 082401.1436;1
/ 7 g
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 27-AUG-01

TRC INC. TEST NO: 202C02RK1 572E SN202 RIGHT KNEE CAL 02
i TEST PARAMETER | SPECIFICATION | TEST RESULTS |
! l

TEMPERATURE 18.9-25.6 DEG. C | 21.7 DEG. C |

| l

RELATIVE HUMIDITY 10 - 70 % | 68.0 % |

| |

PROBE VELOCITY 2.07 - 2.13 M/S | 2,13 M/S |

I | l
PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5305.3 N |

5.0 KG PENDULUM | | |

o W e T M e R e S e e S e e b A A Mk g A S e M e A T G R M AT o ki S W AR R T WS T e A e e A

TEST MEETS SPECIFICATIONS
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III 50th 24-AUG-01
RIGHT XNEE
TRC INC. TEST NO: 202C02RS1 572E SN202 RIGHT SLIDER CAL 2
I |
| TEST PARAMETER SPECIFICATION TEST RESULTS |
| TEHPERATURE 18.9-25.6 DEG. C 21.7 DEG. C
|RELATIVE HUMIDITY 10 - 70 % 64.0 %
|
| PENDULUM VELOCITY 2.70-2.80 M/S 2.74 M/8
| FORCE AT 10.0 MM DISPLACEMENT 1259 - 1721 N 1446. N

l

| FORCE AT 18.0 MM DISPLACEMENT| 2268 - 3096 N 2696. N

e A —— kT i S TR W A R R Ak R e il e e e e o T M W ER S Al e e e S A AL e e e e S

TEST MEETS SPECIFICATIONS

TECHNICIAN e RUN NUMBER: 082401.1124;1
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Appendix D

Test Equipment and Instrumentation Calibration Information




Report Sign Convention
SAE 1211 MAR95

Accelerometers: +X: Forward
+Y: Rightward
+Z: Downward

Potentiometers: +Chest longitudinal deflection: Outward
+Chest lateral deflection: Leftward
+Seat belt displacement: Outward
+Seat belt extension: Elongation
+Knee slider displacement: Distance between femur and tibia
increased (in relation to a seated
dummy)
Rotation potentiometers:
+About the X-axis: Left foot-eversion
Rught foot-inversion
+About the Y-axis: Left/right foot-dorsiflexion
+About the Z-axis: Left foot-internal

Right foot-external

Load cells: +Femur force: Tension
+Seat belt force: Tension
+Barrier force:  Tension

Neck load cells: +X force: Head pushed rearward
+Y force: Head pushed leftward
+Z. force: Head pulled upward (tension on neck)

+X moment: Left ear rotating toward left shoulder
+Y moment: Chin rotating toward chest
+Z moment: Chin rotating toward left shoulder

Tibia load cells: +X force: Ankle forward, knee rearward
+Y force: Ankle rightward, knee leftward
+Z force: Tension

+X moment: Bottom of tibia moving leftward
+Y moment: Bottom of tibia moving rearward




Frequency Response Classes
SAE J211 MAR95

Typical Test Measurements Channel Class
Vehicle Structural Accelerations for use in:
Total vehicle comparison 60
Collision simulation input 60
Component analysis 600
Integration for velocity or displacement 180
Barrier Face Forces 60
Belt Restraint System Loads 60
Anthropomorphic Test Device
Head accelerations (linear and angular) 1000
Neck
Forces 1000
Moments 600
Thorax
Spine accelerations 180
Rib accelerations 1000
Sternum accelerations 1000
Deflections 180
Lumbar
Forces 1000
Moments 1000
Pelvis
Accelerations 1000
Forces 1000
Moments 1000
Femur/Knee/Tibia/Ankle
Forces 600
Moments 600
Displacements 180
Sled Accelerations 60
Steering Column Loads 600

Head form Accelerations 1000




The direction column on the following sheets describes the transducer output as mounted
and wired in the test location. See Report Sign Convention sheet for description of data

rt: channels were adijusted in post-acquisition processin
:C 1s were adjusted in post-acqumsition processi

Gaey

10

ti=]

SeandRna Leddnll




€0 | efey A902 002 ‘10 Jaquedes 'Aepii4
¥1 1008/v2/80 (00T D80 0oa3puy YOPYLL  ZL000T-v9ZL A 1920V 159D DALSD

PMg  1002/P2/80 00T D €98T0 0 02A2pU O0SPIV  ZL00DT-H9TL X 1300y 1894 DXLSD

PUSYTOI WD £00E/S0/L0  ZSh AN £Z8¥94900 0 uowmsq ZIW-91T-VF6LT VV6LT Z WAWOW YOIN Img WZTIN
Wuns oluys  L002/S0/46  TSE WNSLLEOD O U0 KIN-GIT-VHG6LI VH6LI A WSRO XN IMT  WATIN
BUSW YY1 LO0Z/SO/L0  ZSh N STT68E00 0 LHuLEe| XI-91C-Vh6LT V6L X USWIOW PN AT AXTIN
UasDdPH  1002/S0/Z0  9¥bEE] N €LLEOCOD O LiuliElq) ZA-91Z-YF6LT VP6LT Z, 9010 09N ] JZTIN
WBEOVIPH  L002/S0/20  9¥PEET  NOYSLEI0000 uomaqg AI-H1T-Y¥6LL VF6LI A 920 3N 1w HATIN
TSIPIPH  1002/SO/L0  9VPEEL  NOSOOVIOO0 0 ulicly| XA-9TZ-VP6LE V6Ll X 90104 YooN 1m} dXDIN
PUSYTOMNYD  1002/91/80 ST8CT  WNZLEOHZS00 0 Uo3(g ZIN-8S8-VOILT V9ILT ZURMOW BN WZAAN
WoAS01WS  L002/91/80  $T8T N 9TLI96S00 O uoaQg AW-BES-VOILL VOILE A WSAOW ARN  WATIN
PHS R OV IUH3  L00Z/94/80 $T8T AN S96LTSSO0 O U0 XIN-8S8-VOTL] YOILI X WSWOW YI3N  WXAN
UqSD'ANPH  L00Z/BL/80 9 bhECI Nt#1960000 0 uona(q ZA-858-V91L] VOILT Z 92104 Yoo HZ3AN
MBITIPH  1002/9t/80 + 9638 N LO698T000 0 uomaQg AFBSB-VOILI YOIL] A 30104 303N SAMAN
TIBDPIPH  L0O0Z/91L/80 ¥ 9688 N6TLERIO00 0 ucuag XA-8€8-V9TLI VIILT X 92104 yo2N AXMEN

Y1 1002/0L/80 000C DLLBIGO uenuy GIN-ETD10 02-094£L-90F A BV (dL) peoy DACQH

P4 1002/0L/20  000T DYEGIO 0 ueLug 60N-STDT0 0Z-094EL-904 X 1999¥ (dI.) peay OXEaH

dn  1002/01/80 000T 5166100 venuy EIN-STOT0 07-OodEL-aDH Z 1900y (1) peoy DZTaH

UT 1002/0L/80 0002 D LL6TO0 uesjugy VON-STOL0 02-0949¢.-909 A [929¥ (1) peay DATAH

diy  1002/01/80 000 DSS6160 uenuy SON-SZTD10 0Z-0949¢L-997 Z 1320V (LT) pesyy DZIgH

A 1002/0L/80  000T DIET0 0 Uil | SON-SZD10 02-094£L-A0T X 1999¥ (17} peay OXIqH

dn  1002/82/80 000 DHEI O 00Apuy 8S8LId ~T-OTC-D¥IZL Z PR 1300y peoy 4Za3H

138 1002/82/80 000 D <6020 0 02A9pUZg 96IL1d -T-OFTHT-OV9TL A P9 [900Y peojj 4AQdH

PAY 1002/82/80  000T 016100 Corapuy 99CTId 81-T-3C-Db9TL X P9y [990y pesy UXaaq

dy  1002/01/80  000Z DPETO 0 uenuy 80N-SZDT0 0Z-094£L-9D5 Z 992y peay DZa4aH

¥1 1002/0L/80 000T Do6L8IN0 Uy PIN-STOT10 02-094¢L-907 A 1939y peay DAGHH

P& |00Z/01/80 000T 5198100 uenuy TON-STDI0 0T-094£L-9D7 X 1920V peap] DXAFH

A DAL epe) ABISINY  ()/ASAW/SUIS Jaampenuey JweN [Ppojy uenesry  weusy)
(10-1€-8 SAA) H.LOS I ANMGAH 90C - (VSIHN) dI0A  uonduosag H10S MIH ad4j, A907 Awmumgq




g jo g abed

pag
oouy] PIH P UV
seuy PIHYI UV
dry sauy'ud 9L
1§ 9y P QUL
wad PIH N OL
ug

|

pad

WOIRI0Y [RUIu]
nO_Mu_.w_mHOQ
uisiang

20Uy PIHPA ¥V
souy PIH'Y1 Y
df] seuyuq Uy
] PUN T YUV
o 3wy P YUV
!

pad

ou3] PIH P4 WUV
aauy] PHTT YUY
dn seuy'ug QL
g U P IL
wo PIH'TE AL
g [2d'pd 2o
T 3d‘Pd 93Uy

udg wir] Aemy wug

dn
g DAL

L1002/ 1280
L00g/E0/80
10028/20/80
1002/€0/80
1002/20/80
0002/v0/C1
1002/ 12/80
100¢/1e/80
1002/ 12/80
LO0Z/LE/LO
1008/ E/L0
L00g2/ 1E/L0
0002/ee/el
000¢/ee/Tl
0002/e2/2h
0002/2a/2]
000g/2e/el
L0O0g/ 1 2/80
1002/12/80
1002/€0/80
1002/€0/80
L002/E0/80
1002/€0/80
0002/0E/ 1L
L002/ber8l
1002/¥2/80
000e/L3/1 1
1002/¥2/80

nepre)

00T

sot
¥ S6t
AN
ozint
oy

F's6e

¥ s6t
0Tlil
OTtiil
or

9 Preel
aryeel
001
Q00T

oTrlT0 0
N TLEELR O
N TZTIEL000
NTLve0000 0
N 62691000 0
WIN PTSP €T
D$¥91T00
D e80zo 0
DLLOTO O
A 6181 €
AA6L9T°E
HAT¥S1 €
N 6L8SL00 0
NN P065L00 0
N 98560000 0
N809L1000 0
N¥9ZLI0000
5ETIT00
DSTel00
N TIFSLO00
WN TT#SL00 O
N 1£9560000 0
NLOTLTO00 0
N 6TPOE €T
N 814660000 0
N FTE360000 0
WA LS6L0I9EL'T
DS6LEDD

oes|nd  (WA/AW/SUIS

ueIg
uowd(
uoAL
uowR(y

it ity
agyaoedg
eIy
it
ueryg
DHTHLNOD
DATAINOD
DHTHINGD
uciuag
uowa(g
uowag
Hulielg]
alic’g]
eIy
uRLug
o

Hu g
noma(]
uowaqg
a3yaoeds
uomaqg
uomaqg
OAIRS

oapuyg

12IN)IBJBURIN

LON-TOHI0 0T-094€L-9Dd

AW-18[ESEY [esey
XN 18TL5EY fesep
Ad-I8-TESEY Tesey
XA-18-fESEY [£sey
GTLETTAITIONONST  TTAITIOOSE

TON-TOHTO 02-098EL-2DH
90N ZOHT0 0Z-094d¢L-8DH
SON-TOHI0 07-094¢L-30H

790-3V-4F-017dd gy-012dd
190-AV-9¥-01Tad g¥-01tad
050-AV-4¥-017Ad gt-017ad
AWN-LETOTOY f6tey
XW-L8-[6T6F fotey
Z4-L8-[6l6Y Iezey
Ad-L3-[oL6V 6Ty
Xq-L8-1676F rezey

ZON-ZOHTO 0Z-099¢L-90d
704-61010 0T-099EL-994

AN-T8-[ESEY [esev
KIN-T8-[ESEY [esey
ZA-T8-(ESEY [eser
XJ-T8-TESey {esey
IPLET AAITIOO0S] WATTI0-0S1
1910-1212 1212
0910-12I¢T 1Z1Z
S0T-LF8T-190¥%1 L¥8T-18001
yrIvI[  ZE000TF9TL

JweN PPOIN

A902 Q0% '20 Joquindag ‘Aeplid

X 1900 BIGL), 135y
7TYT A WSWOW widqry, Tadd warg
€107 X WSWO BCLY, 1ddpy wayg

PI¥] Z 9010 wiqL], sddn Wy
01T X 99304 wgs, oddpy WBKY
wamaserdsi(y aauy WS

Z 1990V 1004 Y]

K 290y 1004 Y]

X 1903y 1004 Y]

910d Z dsiq 1004 Y1

SLOd A "dst( 1004 ¥

y10d X 4951 100 391

QIO A WSWON BLY, 32M0 Y]
97T X USWOR RIS, 30M0T B]
61071 Z 9390 B, 19M0] JI]
91 A 9010 BIqL], 12077 Y]
€71 X 30104 B, LMOT Y]

A 1990y BigiL, Wl

X 1930y BIqLE B

1001 A JUSWOR BiqLy, Jaddn 1o}
LI X wswopy e, 12ddny yo1
SO Z 30304 mgr], 1oddp) o
81 X %0104 wiar, Jadd(} ¥oT
uaursoedsi 9ouy Y1

7 3010, 10W2g 1T

7 9010, JImudg Yoy

¥ UOTI3[A( BAD

Z1990¥ 1590

uonedr]

DX34lL
WAYEL
WXIHL
dZ44L
AXd4.L
XN
D714
DATLA
3). QAL
qzZ’1id
A1l
axiid
WATINY
WXINY
HZINV
JATINY
AXTINY
DATYL
DXI4L
WATAL
WX19l
dZT4.L
4XT4.L

JZNAT
ax.Lso
DZ18D

Heusy)




g jo g abeg AGDZ 00Z ‘0 lequinides ‘Aepiid

uq  100Z/12/80  000T DLLIGO wenuyg S04-61D10 0T-O9HEL-HOH ZPoy oo Wiy OZALA

™M 1002/L2/80 00OT D6V070 0 ueaug SON-ZOHT0 0T-O9HEL-HDT A0V 100J W DAL

pmi  002/12/80 000T 91020 0 uenug 904-61D10 02 D9EEL-HDE X100y iood Wiy OXYLA

uouRIOy [PUIKT  LOOZ/LE/L0  8IE A L6YTE DFTEAINCD  650-MV-8p-0izad  €v-0IZad £10d Z dsqood NSy AZ¥ld
uorxeprSIoq  L00Z/LE/Z0  8IE A 9851 € OHTAINGD  $SO-MV-gp-0izad  €p-012ad 710d A-@Sqioog Wi QAL
uoisiou]  |00Z/LE/20  8IE HQ1€91 € OTTAINOD  LSOMV-ar-0Zad  €p-017ad 110d X dsqicod WSy QXdld

souy PIHPA MUY 0002/22/2l  ¥'S6E AN E¥BELOD O uoja(y AN-98-16T6V (626 TOOT A WOWOW BIqLL DMOT S WAMNY
P PHTIMY  0002/22/21  YS6E  WNLESVLO0 0 uoga( XIN-98-1676¥ (676 1101 X WOWOW B 9moT 193] INXUNY
dnesuyuqouy 000%/22/2L 0TIl NTSPS600000 uoma( Z4-98-16767 [626Y 61 Z0M0quaiLBmoT i dZANV
yIeouy N WY  0002/22/ZL OTIIT  NOPLI0000 uowa(y Ad-98-16T6Y [626F 0T A P10 BQILBBOT WY AKANV
iAWY 0002/22/2L OZTITL  NOILIO000 uoaCt X 98-T676 676 8T X 20104 BGL BMOT WA AXANV
N 1002/12/80 0007 O LYTZ00 uenuy CON-COHEQ 02-O9€EL-BOH APDYEGLEY  DA¥LL

AQDUL Nepie)  IEISHNI (WA/AW/SSUIS  JINEMUB aweN BPOIN uopeID|  WIEUST)




Zjo | ebed

¥
pat

plus ¥1 01U
wung o3 uyy
PIUS 3§ 01 I 1Y
uq 10'd0 PH
™ $D'YIPH

4 18DPd PH
pys 1101 Uy
RS 01 ug)
PIUS 1Y O ey 1
uq 134N PH
T D71 PH

9 18Dpd PH

¥l

pag

dn

g

dn

g

dn

199

pay

dn

g

pad

Iq UL

1008/¥2/80
1002/72/80
L002/S0/LO
L00Z/S0/L0
L002/S0/L0
1002/S0/L0
+002/50/L0
L008/S0/L0
L0Qc/21/B80
L00Z/81/80
1G602/91/80
1002/91/80
1002/91/80
1002/91/80
L002/01/80
LC0B/01/80
1002/01/80
1002/01/80
L002/G /80
1002/01/80
1002/8e/80
£002/82/80
1002/8¢/80
1002/01/80
+002/01/80
L00e/0 1/80

aepe)

(10-1€-8 S HLOS 1 ARYAH TOT - (VSLHN) 3 IOA  uondinssg

DIEst0 0
D978 0
WIN TR68¢8500 0
NN 96£56L£00 O
AN £09F98E00 ©
N +0T690000°0
NES8LETON0 0
N 9EE0PTO00 0
WIN LEZTLBTB00 0
NN 83LL88S00 0
AN £L60LLS00 O
N S0980000 0
N SLOP8T000'0
N EE0T61000 0
D 896100
D 610200
D Ee6I0 0
D800
0906100
DISITO0
DEI60
DISFI00
D8SE100
DLS61670
DIioT00
D80TTO 0

oedIs[ng  (3/A/AW/SURS

0oAdpUL
0oApuyg
BOWS(]
uomag
uoua(]
o]
uoniaQg
uowaQg
U]
uoag
uoua(g
uong
uoag
uowa(]
uenuH
uenuyg
ueruyg
uenug
PLaniv
uesiuy
00A3pUE]
0249pUY
00A2pUT]
uenuyg
uenuyg

(it |

Jan)rejnueA

89¢Sil

ONDDV
ZINSTT-VFoLL
AN G1T-V¥oLl
XW-GIT-Vrell
ZA-S1T-VroLl
AA-SITVP6LY
XA-S1T-V¥OLL
ZIN-8T90-91L1
AW-8T90-9LLT
XIN-8290-91L1
ZJ-8T90°91L1
Ad-8T90 91L1
Xd-8T80-G1L1

ZLo00T¥9TL
ZLOOOT¥9TL
VoLl
VoLl
V6Ll
VoLl

VoLl

VoLl

91L1

91L1

91Lt

91L1

9Ll

91L1

TON-STOI0 0T-094EL 9O
STN-STOT10 0T-09HEL-HDH
CON-STOT0 0T-O94EL-HDH
QIN-SZDI0 0T-094EL-HOH
SIN-STOT0 0T-094EL-4Dd
€04-61D10 0T-098EL-HDH

66891d -T-OTAT-OVITL

8TE91d -T-ITHT-OVITL

1S651d -TODATIPITL
LIN-STDI0 0T-094EL-HDH
QTN-STOI0 0T-D94EL-HOH
LON-STO10 0T-094dEL-90d

aweN

PPON

H.LOS HHH

AZ0Z 00T 10 sequsldes ‘Aepild

A [209¥ 159UD) DALSD

X [399¥ 1834 DXLSD

Z WRAO RN T WZDIN
A WRUON YN ] WATDIN
hd JUFUION HOIN IMTT WX TIAN
7 2030 ¥PN 1] SZTIN

A 3010 YN 147] AXTIN

X 3010, 9N 1] JXTIN

Z WAUOW XB¥N  WZIHN
AW YN WANEAN

X WO ¥93N  NXHEN

7, 9310 JI3N AZ3HEN

A 20104 JI9N JARAN

X 3010, ¥9N SXOTEAN

X 19997 {dL) P#3H DAEAH
X180y (dL) P DXEdH

7, 1399V (14} Pe3H DZIaH

A 1999 (1d) PESH DATAH
71200y (L) PeH OZIaH
X 1999v (L'T) PeeH DX1aH
Z Py 1999V PesH JZaEH
APSd P2y peeH  YAQHH

X DI [P0V PesH X{HH

Z 1330V pesH DZAEH
APOYPEH  DAQHH
X[y preH  DXJdH
uonedr]  Weusy)

ad4y, AZO7  Aunwngg




Zjo g abed

dn

umd

p#d

sauy] PIH'PA Y
0wy PIH T MUY
dpy seuyf‘ud yuy
P Uy Uy
Qauy PIHP 9LL
souy PIH T AL
dp) seuyu quL
P 93Uy GLL
w3 PIH R GLl
dn

um(g

pad

Uy PIHPd JuV
Sausf PIH R YUY
dp) seuy‘uqg yuy
P 90Uy "y YUY
sauy PIH'PA AL
aouy] PIH R AL
dp) sy u Qi
P Souy Ry qIL,
W PIHT FL
1XRY 194 P 99U
Iy 1od P 99Uy
udg wn Aemy wulg
dn

I UL

L00eH2/80
L00gre/al
100g/¥2/80
00T/L0/E0
L 002/LO/ED
L002/L0/E0
100g/L0/E0
1002/S0/E0
L002/50/E0
102/50/€0
1002/S0/€0
000zg/0t/1 ¢
1002/2/80
100G/ v2/80
1002/ ¥2/380
L002/5S0/E0
$002/S0/E0
L002/S0/C0
-002/S0/E0
1002/2U/E0
1002/20/E0
1002/20/80
£002/20/E0
0002/0E/L |
100E/v2/80
L002/2/80
1 00¢/90/60
L002/¥2/80

epre)

0002 DE6ETO 0
00T DT 0
0002 DLLLTO0

¥ SOt N SFICFOL00 0
¥'S6E TN LLEVBSLOGO
COTIILI N £LS960000°0
SOTIL NSEPELTION0 0
< S6E AN BI91QFLO0 O
S Sot AN 66F69EL00°0
0111 N E£EFPE0000 O
AR N6LTOLTO0D O
or WINPILS €T
0002 DTILTO0
00T DPeLTo0
000¢ DIre0 0

T S6E AN £SL0£9L00 0
¥ S6E AN PLFEEIL00 O
SOTI11 N 6L3960000°0
COTItL NEIEFLION0 0
C g6t WWN9TCILPLO0 O
S CoL TAIN B¥£9SELO0 O
COTIil N ZBLS60000 0
I7ARNE NELSTLION00
Or W £901°¢T

g PEel NO6SL860000 0
Freel N 6TLBGO000 O
001 W 609TE0FT T
000t D ITET00
ABISURI  (/A/AW/SUIS

oanapuyg
oanapuyg
03A2pUH
o3
Hulierg|
uowag
nowag
uon_g
uoRg
uomI
HlaliETgl
adyasedg
03apuy
03A2pUY
00A3pUY
uouaQg
uowaQg
plriclgl
uomag
uowaQg
uoeg
uowAg
UCHIS
9dysoedg
woiuaqg
[Hulielq|
OAISS

09A3pUH

JRINPBINUT A

LTL8TL

Y661

SLGLIT

AW 6TI-L8TE
XIN-6T1-LBTE
ZA-6T1-L8CE

X1 6Tl-L8Z¢E
AW00Z-S11E
XWA0T-S11E
Z4-00T-S11¢
X4-00T-C11¢€
CCLETIATZIONST
PLVLZE

138 KA |

L8eLel
AW-8TI-LBTE
XIW-8cl-L8Tt
ZJ-BT1-LBTE
X1-8¢1-L8C¢

AW 061-511¢E
XIN-661-611¢
ZA-661-ST1¢E
Xd-661-S11¢
OELET-FAITIOOST
LTTO-1TIT
9ze0-1TIT
LEW-L¥BT-THOVI
¥810Tf

weN

LEIAT-¥9CL
LEPOIT-P9TL
JO00T-+9TL
L3zE

13143

L8t

L3TE

STIE

CiTE

ci1e

SiTe
TATCI0081
LS T-P9TL
LSWMT-9TL
JLSIC-PSTL
I5:14%

4143

L3z8

L3ZE

STIE

SIIE

sl1E

SITE
HATZTOO0ST
1Ti¢

1Z1%

LyST- T8IV
ZI000T-P9TL

PPO

AZOZ 00% '10 1equisides ‘Aepliq

7 [399y 30L-100] W3y

Z 1930V [99H-1004 Wy

X 1900V [93H-100 Iy

A JURLOIA BIGLT, 1ToM0T WYy
¥ JUSAUO BIGLT, 2M0T W8]
7 9010,] BIGE], JOMOT RFY
X 9010, BIQL], JaMOT WETg
A tuawopy eqr], 2addny wary
X JusurEopy erqry, :ddpy oy
Z 3210, wge], 1odd(y 1Sy

¥ 9010, 'iqu, Joddp) w3y
atadRdsi(y 9y ’ESY

Z [203¥ 3011004 Y]

Z [999Y [99H-1004 Yo

X [993Y [30H-100] o]

A JUSWIOR BIqLL, JaMOT YT
¥ SO BIQLL, 13m0 Y]
Z 90104 BiqL], 13m0 Yo}

K 90104 Brqr], MO Y]

A WuRTO Bigr], soddpy gy
X U0 BIgL], 3addy ¥
7 3200, wige], seddny yor]

¥ 9010 wiqry, roddpy Yoy
JuauroRdsi(g 2auy Yoy

Z 9010, TRUE] 143y

7 9210, U] Y]

X uonasgaQ 189D

Z 130V 1533

uoenedv]

OZ18d
DZHEd
OXHYA
WAANY
WXANV
JZANY
AXUNV
WAL
WIAL
JZ34L
IXIHL

OZ1L'H
OZaH
DXH
WATINY

JZ'INV
AXINV
WATLL
WX19.1,

JZ14.L

IXTHL
QXINA

HZWAT
axaso
OZLSD

weusty)




¢jo jadvd

YA 4 uojua(g A907 IO 100T/¥T/80 + N8EFE6 1SEET 99U HOHUOA d4NWHA LI9T HHATIA TAZINAT 0910-1212 60t
L¥8Z-1dD¥1 OAlRS A90T O 100T/Li0/60 + W LLPPTL6 111 wunS NOLLDHTIIIA LSHHD YHATIA 1AXISD  90T-L¥8T-TdOVI 8701
ZJ000T 9L 0343puy - JO  T100E/4T/80 + 596FSETT 86E dn SIXV-Z LSHHD dHALMA [SS VARG 8102I £201
ZI000T1¥9CL 00ASpLY [- A0 100Z/¥C/80 + DSECIF9e L6T Wl SIXV-A LSHHO JHARIA 1DALSD 89ESir 9701
ZI000T-+92L 00ASpPUH I- A0  T100€/¥T/80 + DHC8E981 868 P SIXV-X ISHHD d9Ad TOXISO 1390004 ¢To1
Yroll uou(g A90T O 100T/SO/LO + JANT6E1990 181 u4D ATMOT DN HHATIA TWZTAN  ZIW- 91T VF6L ol
VoLl uoEsg A907 IO 100T/SU/LO + WN9LPRZLO 6£E WD AMOTIDAN ITAMA  VTWATIAN  AW-OIT-VI6LI €201
V6L1 uoua (g A90T O TO0T/SO/LO + N G6SSESTT 6E€ T8 1] FIMOTIDAN HAMA TWXTIAN XW9IZ-VioLl 01
V6Ll ueuag A9QT O 100T/SO/L0 + NG6ELI6 TrEE PH SIXV-Z JdMOT AIAN JHATIA THZTAN Zd91Z-VyoLl 1201
V6Ll U0 A90T 30 100T/50/L0 + N TFe06 iveel PH SIXV-A 43 MOT ADHN d3ATEd THATAN Ad-91T-VvoLl 0201
V6Ll UBUS(JAG)T 210 100¢/S0/L0 + N v6668 19ttl PH SIXV-X dHMOT MOIN dHATIA TAXTAN XA-91C-V6Ll 6101
VOILI o A907 O 100¢/91/80 + WNEILLLITCBT WD INAWON JOEN YHATIA TINZAIAN  ZW-8S8-VIILI 8L0I
V9IL] uoua(g A9Q0Z O 100T/91/80 + JNOSEEITEL C8T WD INTFWOW JADAN YIAMA  TWAMEN  AW-8S8-VILLL L1017
V91L1 uojua(t A90T O 100T/91/8G + WNZR0TESY T8¢ I 1] INAWOW JADAN dJIATMCE  TICIEN XIN-8S8-V9IL] 9101
VIlLL1 uoiRQg AT O 100Z/91/80 + NTI0EL 9vEel PH TVIXV SIXV-Z JDHN JJATIA T4ZHN ZJ-368-V91L1 €101
V91LI o] AT MO 100T/91/80 -+ N 66676 £688 PH ¥VHHS SIXV-A JIDHN JHATd [AANEN Ad-868-V9ILIT ¥101
V91L1 uoyua(g A90T IO 100T/91/80 + NOLLIOO 6688 PH ¥VHHS SIXV-X MJHN dHATIA LIXCTIN Xd-868-V91L1 £101
[000Z-0949L-ADd uenuy A90Z MO 100T/01/80 + 56L8718T TO8 ¥1  (dL) SIXV-A QVIH AT IDAEdH 9IN-STOL0 101
[000Z-0949¢L-a0d uenuy 4907 MO 100T/01/80 + 0650TILT 708 Pad  {dL) SIXV-X QVIH YHATIA 1OXedH GON-CTOLO 1101
[0007-094€L-aDd uBnU A907 10 100T/AO1/80 + DTLLTII9 €08 dn (1) SIXV-Z AVAH ¥TATNA 1DZZdH £IN-STDI0 0101
1000Z-09dEL-HDH uenuy A90Z MO 100¢/01/80 + DFESI958 6L w1 (L) SIXV-A QVAH JTARA 1DAZdH PON-STOT10 6001
£0002-094d<L-4Dd uenuy A907T O 100¢/01/8C + DITELET8 S08 dny (LD SIXV-Z AVAH d9ARNA ISZ1GH SON-SZO10 8001
1000Z-094£L-9041 uenuy AGQ0T WO 100T/01/80C + DOg6LSST1 208 pad (LT SIXV-X AQVAH d3ARIA T1OX1dH GON-5ZDI10 £001
YT-T-O1A2-DV9CL 0IA3PUH AQQT WO 100¢/82/80 + DEES6rI €08 dn SIXV-Z AVHH ddANd MZAdH 868LId 9001
YC-T-OTAZ-OF9CL CIASPTH AQ0T IO 100Z/8Z/80 + DTSOEEsT 108 18y SIXV-A AVHH dHAEA TIAQEH 961L1d c001
08I-T-MT-DF9TL 02A9pUH AQGT IO 1007/87/80 + DI18L005L 664 PAY SIXV-X AVHH dHATdd XdIH 99<TId ¥001
[000Z-094€L-ADH uenuy A90Z IO 10OT/01/80 + DILEOI6T FoL dn SIXV-Z AVHIH d9A1dd 19ZddH SON-SZDI10 €001
[000Z-094€L-9D4 uenuy A90T O 10QT/01/80 + ORIPSLLY 108 1] SIXV-A AVdH dHATdA IDAJHEHR PIN-SZOI0 001
[000Z-094£L-Dd uenuy A907 O 100T/01/30 + DToEr81 964  Pwd SIXV-X AvdH d3A-MA 1OXadH TON-S2DT10 1001
JuaAH O2:AR [- - 000T/6T/90 + A ¥ 01 INJAH ANOVE  dO020Vd LINHAH 0001
[PPSIA SN dnoig  smieigAIEQ 1ED 1od afuey -I(q uondiIasy(q  SIUOWDUIA # 10SUag  #ueyd

INVA QvdjeuweN 000¢y  wsdg 016010 3531 J0 dwEN

WY #0 92 01 1002/01/60 “-.-OQQM— [Puuey)




¢ foza3vd

[0002-0949EL-404
dv-01zad
av-01zad
av-01z2ad

(Y44
[6261
16261
[626¢
1626t
1000T-09dsL-HOH
£000Z-09d¢ -0
€5y
fescy
f€SEy
fESEY
£000¢-09deL-4OH
£000¢-09deL-dDH
£000Z-094d£L-dDd

OHTHLNOD A90T
QI THLINOIA90T

OFTHINODA90T
[676Y
f6z6%
r6z6v
[6z6v
[626¢

[0002-0949EL-HDH
1000¢-099dsL-304
[ESEY

reser

resey

feser
TAICIO0S1
AATZIO0ST

izie

uenuy
OHTHINGD
OHTHINGD
OHTHINOD
woua(]
uoua(J
uoJua(J
wonR(J
o]
uenuy
uenug
TOJES(]
uoms(J
uouE(J
uoa([
uenuyg
uenuyg
uenuyg

A90¢
A90T
A90T
A90T
A90T
A907
A90T
A90T
4907
A90¢
AGQT
A9QT
A9QT

1-
AQQT
AGOT
AQQT
AG(OT

20 100T/1¢/L0

20 100¢/18/L0

O 1002/18/L0

uojua(J
uoja(]
uojue(
uojua(]
uojua(g
uenuy
uenuy
rojua (]
woFua(]
uojua(g
uoua(g
93yaoedg
93yooedg
uo(g

WV 90 9T 01 106GZ/01/60

AQQT
AQQT
AQ0T
AQ0¢
A90T
A90T
A90T
A90T
A90T
A90T
A9GT
AQGT
A90T
AQ0C

A0
A0
p: (0]
20
p: (0]
20
20
A0
18]
20
p:Le
J0
20
20
J0
p:(8)
20
20

J0
p:(8;
p: (8]
piL
20
p:L8)
p: L8]
p: (0]
A0
A0
A0
A0
0
A0

1002/1¢/80
100T/1E/L0
100T/1¢/L0
100¢/1E/LO
000c/ee/e]
000C/TC/T1
000t/
000T/TT/T1
000z/2T/el
100Z/12/80
100Z/1¢/80
100Z/£0/80
[00Z/£0/80
[00Z/€0/80
100Z/€0/80
1002/1¢/80
100€/12/80
[00Z/12/80

bada

DHd

DHd
000Z/Te/Cl
000Z/¢T/C1
000zZ/TT/T1
000Z/2e/C1
000T/ZT Tl
1002/1¢/80
100Z/12/30
100¢/£0/80
1002/20/80
100Z/£0/80
1002/£0/80
000Z/%0/T1
000Z,0¢/11
100Z/ve/80

e T e s il e i e

0962078 Tt

HTANA (A YA

650L959 Tt

R T A s

D98LOYY 00T1
DHUA6LTEOTT STE
DHazeoTrel vee
DAASIFOCEL £CE

NIN65S87SS 18¢
WNS6LTSTI T8C

NT90S09 #6383

NS1296¢ 6688

NZL8TYT £683

orerioc zell

DveLrrl S611

WINSBTZPLLYL 18T
N Y631T0LL 182

NyPootL ¥068

NELETBT S688

DSPILTE £1TT

OTL60LE L6T1

DTZ8yeYy TOTI

UIU]

Jisio

TISI9AF]

WNFPCe9eL 182
ANTEPLTET T8T
NTSTTIYT 063
NLESO9T 2688
N6T9089 €688
DT88SOL ¥OTI
DEr8TL6 BOTCI
WNS6rE0TL 18T
JNNSOPEOTL 18T
No6vrTeyrs £638
N606¥8¢ 7638
WINPYSOLLYIG E£F
WINTLYSETLL £F
N6960t 9tEEl

pag
WXy
JIsI0(]
TSIV
Ay
quy
uy
quy
Juy
B
P
quy
AUy
qrL
qrL
ug

o
P

SIXV-X LOOJ LHDIY d9ARd
Ol 1004 LHOIY ¥3ARId

OL LOOJ LHOIY d5AMA

OL LOOJ LHOIY ¥dAIMd
VIdiL d49MOT LHDOIY dHAMd
VIdIL 39M0T LHDOIY d9ATdd
VIHIL d9MOT LHDIY d9AMA
VIdIL 49M 0T LHDIE d3A-d
VIHLL d94MOT LHOTYE d3AIRA
SIXV-A VIHILL LHORI ddAT-Id
SIXV-X VIdLL LHOR YHAIA
VIdLL dddd{] LHOT d9ATIA
VI4LL ¥ddd) THOM JHATId
VIHLL ¥8dd4) LHDH YHATIA
VIdLL dHdd] LHOI d5ATIA
SIXV-Z LOOd 14971 49ATdd
SIXV-A LOOd 14HT 4HATIA
SIXV-X LOOd LJdT JHATIA

HTANY OL LOOA F4HT dHATIA

HTANV OL LOOd IT49T YHATId

FT2INY OL .LOOd L4371 JHARIA

oy
quy
oy
Yy
oy
|
pmd
quy
Yoy
qrL
qLL
qL
quy,

VIIL d5HMOT LATT YHATIA
VIAIL dHMOT L4531 JHARA
VIAIL dHMOT L49T dHATHA
VIdIL dHMOT L4371 JHARA
VIdIL 49M071 L4977 43ARIA
SIXV-A VIdiL L4947 d9ATEA
SIXV-X VIdiLL 1497 49ATIA
VIHIL ¥ddd(] 1437 dHATIA
VIdLL dHdd0 LIHT FHATIA
VIdIL 4ddd LAHT YHATIA
VIHLL d9dd0) BAHT YHARA
HUN LHDORI dHATId

AN LA9T dHATEA

SAUWY HIFOA N HE LTHOR dEART

[£3). €01 904-61D10 ¥901
1TZd.Ld 650-AV-dy-01Tdd £901
TAAYIA 8SO-AY-d¥-012Ad 901
[AXAIA LSO-AV-2P-012Aad 1901
TINAENY AN-98-[6C6V 0901
TINXHINY XN-98-[62oy 6501
142NV Zd-98-[6T6v 8501
TAAINY Ad-98-T6T6Y LSO
TAXANY Xd-98-retey 9501
1DAddL CON-ZOHIO €s01
19Xdd.L LON-TOHIO ¥601
TINAYHEL ANCI8-[eset £s01
TINXHd.L XW-I8-feser €501
42494l ZA-18-[esety [S01
TXX44L XA-18-fesew 0501
1077114 ION-€0HI0 6701
IOATEL SON-TOHIO 8r01
TOXTLA SON-TOHIO L¥01
d1-01¢dd

1dZ71Ld 299-Av-di-01Tdd 901
q4v-012dd

TAATLT 190-v-di-01cdd SPOIL
d¥-012dd

1OXTLd 0%0-AV-dv-017dd POl
TINATINY AN-LB-[6Z6F P01
TAXINY XIN-LB-[6Z6F (4401
TdZINV Zd-L8-[6T6Y 1+01
[IAINY Ad-L8-[6T6F 0r01
[AX'INV Xd-L8-T6T6¥ 6£01
[DATHL CON-TOHIO 8co1
[OXTdL 20461010 LEOT
TIWATEL AW-T8[ESEY 9¢01
TIANXTHL XIN-Z8-[eset Se0l
VLIRS Zd-T8TESEY Pe0l
[IXTdL Xd-T8-[eset ee0l
[AXANA 6CLETTATTIOOST [AXH]
TAXINA TPLETAATTIO0ST 1£01

TdZWNAA

1910-1Z1IT

0€0i

10day pPuuey)




¢ jo g a3vd

Sile
TATTI0-0S1
HATZ10-081

1212

121¢
LP8T-1do¥I

Z1000T-¥9CL
Z1000T-¥9TL
Z1000Z-¥9CL
Voll
V¥oLl
V6Ll
YPoLl
Vvoll
VoLl
9141
91L1
91L1
91LlL
9Ll
91Ll

-A0F  UeNUy AZOT
f0007-094dEL-d0d

-HOH UeRUH ATOT
-HDH  uenuyg AZOT

-4Dg Uenuy AZGT
[0002-094EL-ADF
YT OTIACTOYITL
¥T-T-OTAC-OVITL
YZ-T-OTAT-OVITL
£0002-094€L-90d
£0002-094d€L-90H
£0002-09dEL-9Dd
1000Z-094£L-9D4
[0002-09dcL-AD3

uojua(g AZOT
a8vyooedg AZOT
s8yooedg AZOT
uojua(q AZOT
uolua(] AZOT
0AI3S AZOT
0oASpUT 1-
0oA3pUg I-
02A9puUg I-
uoua(g AZOT
ucua( AZOT
uoma(J AZOT
uoju(] AZOT
uoua(( AZOT
ucua(] AZOT
uola(g AZOT
uojua(g AZOT
o] AZOT
uoua(q AZOT
uojua(g AZQT
uoua(E AZOT

20 T00T/01/80
ueuy AZ0T

21O 1002/01/80

2O T00T/01/80

210 T00Z/01/80

uenug ATOT
OJASPU AZOT
ooAspuy AZOT
02a0puy AZOT
uenuy ATOT
uenug AZOT
uenug ATOT
uenug A90Z
uenug 4907

WV 60 92 01 100Z/01/60

p: (0
20
A0
P18
J0
20
A0
20
20
p:Le
20
p: 8]
0
p: L8}
A0
20
A0
20
210
p:18)
0

A0

A0
20
A0
20
p:L8)
20
p:1e]
210
0

1002/20/¢0
0007/0t/11
000T/0e/11
100T/+2/80
100Z/¥C/80
100¢/L0/60
1002/VT/80
1002/¥¢/80
100¢/¥T/80
1Q0T/S0/LO
[00T/S0/L0
100Z/S0/L0
100T/€0/L0
100T/50/L0
100T/SO/LO
[002/91/80
100Z/91/80
1002/91/80
1002/91/80
100T/91/80
100Z/91/80

D
160T/01/80

5

D

D
[Q0Z/01/80
100Z/8T/80
160Z/8¢/80
100Z/8¢/80
1002/01/80
100Z/01/80
100Z/01/80
100Z/12/80
1002/1T/80

FH+++H+F A+t

NLETOLT 9688
WIN6BILFEYY £F
WINGS89991E ¥

NoOv8oy vPeel

No6Tess 8betl
WIN9ELOTLT 001

DBEEPOTL TOY

DP0OL8Ess 10y

D668LTLE 10V
WNO0666L60 181
AN E0TL606 BEE
JANTOTESER 8et

NTOTYS vSeel

NL9060 9ttel

NL9PET 6beLl
N PF3050LE TBC
HN6FESILE T8T
WINBOLELYS T8T

NTEZL8 Opeel

NST1861L 0068

NOLE861 TO68

gZ1£00s 008 w1

A—v

Deoeey0s0 08

Z¥TT9¥9 08 dn

1206051 661 Ul

79Y8998 108 dn

o+ o+ttt F

DEILIS00 S08
DoPSTLET €08
DGEBICHY 96L
D6T608I1 203
DE08666 08
D9L90tC9 S6L
56661009 664
Do690eLT S0TL
Dogise8 6811

qLL
qrL
qiL
IUH
DoﬁM
wunsg
dn
W1
pad
L8]
)
Ieq 14
PH
PH
PH
e}
)
e 1Y
PH
PH
PH

AHdd) 1491 JHONISSVd
HAN LHOTE dHONASSVd
TEN LAHT IIONISSVd
ANWHA LTHOTE d3ONHSSVd
AOWHA 14HT JHONASSVd
LSHHD YHDNHSSVd

SIXV-Z LSHHD JIONISSVd
SIXV-A LSHHD dJONISSVd
SIXV-X LSHHD d4DNHSSVd
AIMOT ADAN HHDNASSVd
HAMOT AOAN JHONISSVd
HAMOT AN dHONISSVd
HIMOT IADIN ddONISSVd
HIMOT AOEN JHONISSVd
FIMOT AOEN JHDONISSV
INAWOW AN YHDNHSSVd
LINAWOW SHOHN dJHDONHSSVd
LINAWOW JOHIN JHONHSSVd
SIXV-Z ADEN JHONASSVd
SIXV-A JOUN JIDNHSSVd
SIXV-X IDHN dHDONHSSVd

(dL) SIXV-A AVHH YAONISSVd
Pud  SIXV-X QVIH YIONHASSVd
(1) SIXV-Z AV YHIONASSVd
{14} SIXV-A QvdH Y3ONISSVd
(11)SIX V-7 QvHH dADONISSVd
pad  SIXV-X QVHH J4ONASSVd
dn SIXV-Z AVAH JIONISSvVd
13 SIXV-A QVAH YEDNASSVd
pmy  SIXV-X QVHEH JIONASSVd
dn  SIXV-Z avdH YHONASSVd
Y1  SIXV-A QVHH YIONISSVd
pag  SIXV-X AVHIH JHIDONASSYI

ud SIXV-X 100d LHOTd ¥HATId
¥ SIXV-A LOOd LHOI dHATAA

X149l XA-661-SITE 6601
TAXANAT €TLETTATZIOONST 8601
TAXINMI6ELET-FAITIO0ST  L601
(AVALER: LTTOITIT 9601

TIZNAT 97T0-1217  S601

TAXISD LETO-LYRT-19DVI r601

97180 PrIFIL €601

IOALSD POPPIL  T601

TOX1SD 09bfY 1601

TNZTIAN ZW-STZ-VP6LT 0601
TNATIN  AWSIT-VP6LL 6801
TNXTIN  XW-SITVY6LT 8801
TIZTIN  ZJd-S1T-V¥6L1 1801

TIATAN  AdSIT-VP6LT 9801
TAXTAN  XdA-SIZ-¥P6Ll S801
TNZIAN  ZIW-ST90-91L1 #3801
TWANMEN AW-8790-91L1 £801
TAXHAN  XINRT90-91L1 7801
ZAZIAN ZA-8790-91L1 1801

TIAMAN Ad-8790-91L1 0801

TIXEAN XA-8Z9091LT  6L0T
10002-09dEL

IOAEAH TON-STOI0 8401
TOXta" SIN-STOI0  LLOT
[000Z-094deL

IOZTaH CON-SZTOI0  9£01

r000Z-099eL

IDATAH OIN-SZTOI0  SL0%
£000Z-0949€L

IDZIAH SIN-STOI0  $L01

TOX1aH £04-61D10  €£01
TIZA9IH 6689id  TL01
TIAQIH 87€91d 1401
TIXAIH 1s651d  0L01
IOZUdH LIN-SZOT0 6901
ZOAUHH DIN-SZTDIO 8901
IOXUHH LON-SZDI0  L901
107414 S0A-61D10 9901

[IDAYL 8ON-ZOHIO  §901

j10day Puuey)




¢ fopodud

ZL1090T-v9TL
L8TE
L8TE
LBTE
L8TE
SI1e
SIic
clie

00A3pU
uoua(]
HOJUS(}
uoS([
uoua([
UOu(]
TOJES(]
TOIE(]

WV T 92 01 1008/01/60

-
ATOT
AZOT
ATOT
ATOT
AZTOT
AZOT
AZOT

J0
p:(8)
J0
20
pile)
0
A0
0

1002/02/¥0
100Z/50/£0
100T/60/80
100g/50/¢0
100Z/50/20
100Z/20/€0
100Z/20/¢0
[00Z/20/¢0

+ ottt

DoLrerL 6001
WN68IB6I6 18T
WNSETFIT66 182

NI9S01T L6838

Nvree6c 8688
NN6SLI9EZ8 18T
JNNPPLE0BL 18T

N8BI96T +688

amd
oy

Uy
quL

qiL
qiL

SIXV-X HNIDNHA 40.L
HEMOT LJHT ddONHSSVd
HEMOT L4HT d2DNHSSVd
HIMOT L4HT YHDNESSVd
dIMOT T4 T JHDONHESSVd

YHdd] LAFT JHONHSSVd
dHdd) I4IT JHONISSVd
HHdd) 43T JHONISSVd

1OXONA
TINATINY
TNXINY
CAZINY
CIX'INV
CWATHL
CNXTdL

(VAR ESAR

9r96Lrl
AW-8TT-L8TE
XIN-8C1-L8TE
Zd-8C1-L8T¢
XA-8TT-L8T¢
AW-661-ST1¢
XW-661-S11¢
ZA-661-S11¢

L011
9011
SOlt
o1t
011
2011
1011
0011

10ddy pPuuey)




¢ fo ¢ ad3nd

VIOI8A 30 - - 000T/51/90 + ABICITOL00 T £V INIAd OVEIIY JIDONISSVd ¢1Hdvd Fdl 0£09
VI0i8A HANTE - - 000T/S1/90 + A8961T6E00 1 ¥ LINIAH OVEILVY JIDNHSSVd 11349dvd edl 6209
YIOI8A H3AN14 - - 000Z/SI/90 + A8961C6£00 1 6 INHAT DOVEATY JHATIA 721349vdad dl 8209
V10I8A 20714 - - 000Z/S1/90 + AB9CIZ6L00 [ 69 INIAT OVHIIY JHARIA 11agva IdI LT09
ZL000T-$92L 0243pUy I- 0 100%/80/£0 + DEP6r9s 1008 AMA INHAILIVINOD dvHd DXOad 659t 9209
Z1000T-¥9CL 0243pUYH - O 100T/Tl/L0 + DE09ELi0 To6 dn SIXV-Z JD0dd dvdad OZ7Add 9.59¢f ST09
Z1000T-+9TL 0242pU] 1- H0 T100¢/8T/c0 + DYSeo1ZL 986  dfl 1004 OL LXAN) NVddOL DZ4AdL S ITATA LAY
Z1000T-+9TL 03A2pUH I- A0 100Z/0T/v0 + DTL8T968 186 (MA 1004 OL LXAN) NVdd0L OXddL 9900FE £209
Z1000Z-¥9¢L 0249pUH - O 100T/LT/EG + DLLSO19Y L6 dfl O.L.IXAN) NVJA0L DZVdL £008¢d 09
ZI000T+9CL GaA3pPU] - FO 1002/61/9G + D961¥9L 900T aMmd OL LXAN INVJa0L DXVdL LA AN 1269
ZL000T-+9CL 03A3pUy I- M0 100T/0T/¥0 + DYLISET 1TOT M SIXV-X ANIONA WOL10d  TOXDNH g6l 0Z09
Z1000Z-+9CL 02a9puy - 3O 100T/10/90 + D9LS08SE €46 AMd SIXV-X dLINAD TANVJHSVA DXddd {r1sv 6109
ZL1000T¥9TL 0oAspUy - J0 100T/¥1/50 + DLERISHR LL6 dMd MAAIIVD 32Vdd LNOYd OXA0d [A%2:1%Y 8109
Z1000T-¥9TL CIASPUH I- F0 T100T/e1/i0 + D06/846 TI0T A JTATT ILITVO HAVEd INOYA oxX10d 61705l L109
Z1000T-¥92L a349puy - 30 100T/0¢/v0 + DYIcPE0 8101 AMA LVHAS ¥vHd LHDIE OXsad £L00%! 9109
Z1000Z-v9TL 02a9puUYy - 30 10078140 + DP6LE89T €66 AMA LVHS avdd 14971 DXSYT POLSEL S109
LSWIT
-$9TL 02APPUH ATOT O 100T/vT/80 + O L80TSH 8311 dn 40L LOO4 LHORI ¥HDNASSVd [ASVAR: K LTLYTS ¥109
LSIWAT
-PGTL 0IA3PUH ATOL O 1002/vT/80 + D £¥000€ €TTI uag TddH LOOCA LHOTI Y9ONHSSVd CDZHYA Feo61l £109
1000Z
-$9TL O2APUY ATOT HO 1060T/vT/30 + D 091¥FI 6TC1 pas THEH LOO0d LHOTE YHONHASSVd TOXHAA 9LGLIE [ALLY
LBTE wonqg ATOT O 100T/L0/€0 + WNT66979F 187 UV AIMOTIHOME ¥HONASSVd  TINAUNY AW-6Z1-L8TE 1109
L8TE uojua(g AZTOT O 100T/L0/80 + ANOOSSHEY 287 YUV dIMOTLHDDI YIONHSSVd  TAXENY XN-6C1-L8TE 0109
L8TE uojuag ATOT O 100T/L0/Ch + NLELISF G688 oV AMOTIHOT YIONASSVd TAZANY ZA-6T1-L8TE 6009
L8T¢E ucjuag AZOT MO T00T/L0/E0 + NITSTI6 1688 uy  YIMOT.LHOTE YIDONHSSVI TAXUNY Xd-621-L8TE 8009
clie uojuag AZOT MO 100T/50/80 + WNS6LIEPE 28 QL MdddN IHOIE YIONISSVd  INAYHL AW-00C-STIE L009
Sile oy ATOT MO 100T/S0/€0 -+ WNOLE60TY 8T QL dAddN LHOTY YIONHSSVd  TXHLL XW-00T-S11¢E 9009
Slle uojua(q AZTOT IO T00T/SG/20 + N6IFOP8 7068 QUL Udddl LHO dAONISSVd tdZ94dL ZJd-00Z-S11¢E S009
STic uoua(g AZOT IO 100T/S0/E0 + NPSOPL] 1068 9l ¥ddd( LHOR AHFDONISSVd tiXddL Xd-00T-Stle ¥009
LSWAT-P9TL 00A3pUYg AZOZT O TO0T/T/80 + DZ00TP6 6L11 df) 301 1004 14971 Y3ONISSVd IDZL14 vLVLEL £009
LSWAC-¥9TL COASPUY AZOZ A0 100T/vT/80 + DEPE60r 6£71  Wad THHH LOOd L9 T dHONISSVd TOZH'HA eesLel 009
LSWAT-¥9TL CoA3pUYH AZOT M0 100THPT/80 + Op0yL9T 0811  Pad THHH LOOJ LA dHDONISSVd TOXHTA L8TLT 1009
1PPoIN 81N dnoasy  smyeigpaseQ i) ‘jod o8uey -auQg uondrIdsa(q  JMUOWRUIA # 10SU3S  FUBYD

oNvVA AV IodUEN OVAININ ~ wa)sés 016010  1S9L JodmEN

WV 2T 92 01 1007/01/60 110day pPuuey)




e N Lt ek ik e it raita ik

e (00%RHE

. ! T
Aoy
e e e e e
N s
e e e =
= TaT S
NI = e i § o e e e e e T e

e s

T T e
- :
e I e e ]

i e i o ot b e

e e e
T e e 0

e v e Pl e

CHART NO MB99123
C311-D HF
ECN 2777

6-3-8/7

HYGROTHERMOGRAPH
1 DAY

T
Y=
Ba
& 1
My
<
gee
—
Cow
FE =
=,
e
o=
P
B8
SzI
nFE

Measure
s

WEATHERtronies

= Weather
L wsion of QUALCWETRICS F

Z)Q/ oAE N 2O pav e

7770267

/

STATTON






