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Section 1

PURPOSE AND TEST PROCEDURE

This 56.8 kph frontal barrier impact test is part of the Composite FY 92 Vehicle Barrier Impact Testing Program
sponsored by the National Highway Traffic Safety Administration (NHTSA) under Contract No. DTNH22-96-D-02010.
The purpose of this test was to obtain vehicle crashworthiness and occupant restraint system performance data for an

impact speed in excess of the current 48.3 kph requirements.

The 56.8 kph frontal barrier impact test was conducted in accordance with the Office of Market Incentives (OMI)

Laboratory Indicant Test procedure.
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Section 2

SUMMARY OF TEST MV0100

A load cell barrier consisting of 36 load cells was impacted by a 1997 Chevrolet Venture 3- Door Van
at a velocity of 56.8 kph. The test was performed at the Calspan SRL Corporation on February 14, 1997. Pre- and post-
test photographs of the vehicle and dummies can be found in Appendix A.

The frontal barrier impact event was documented by 1 real-time camera and 16 high-speed cameras. Camera

locations and other pertinent camera information can be found in this report.

Two Part 572, 50th percentile male anthropomorphic test devices (ATDs), were placed in the driver and right-front
passenger seating positions according to dummy placement instructions specified in the Laboratory Indicant Test

Procedure.

Both ATDs were fully instrumented with head and chest triaxial accelerometers and right/left femur load cells. Seat
belt load cells were also on the driver's and passenger's lap and shoulder belts to measure dummy torso and pelvic section
loading. The driver (position 1) ATD (Serial No. 150) and the right-front passenger (position 2) ATD (Serial No. 061)
were used in a previous test (MV 5101). Injury criteria for ATD No. 150 and 061 were not exceeded in test MV5101.

Certification details, along with instrumentation calibration data, are found in Appendix C.

The 132 channels of data were recorded on a P.C. based data acquisition system. Appendix B contains the vehicle,
load cell barrier and dummy response data traces. Position 2 Right Toe Z and Barrier Load Cell D9 did not record

accurately and are being omitted from this report.

The driver's HIC was 692.9. The maximum chest deceleration over 3 milliseconds was 48.8 g's and maximum chest

deflection was 17.3 mm. Femur loads were -6006.1 newtons on the left and -7536.2 newtons on the right.

The right front passenger's HIC was 704.2. Maximum chest deceleration over 3 milliseconds was 49.3 g's and

maximum chest deflection was 16.5 mm. Femur loads were -4234.9 newtons on the left and -4606.1 newtons on the right.
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56 kph Frontal Barrier

Table 1
CRASH TEST SUMMARY
Vehicle NHTSA No. : MV0100 Test Mode :
Test Date : February 14, 1997 Time: 13:08

Vehicle Make/Model/Body Style :

Temperature : -4 °C

1997 Chevrolet Venture 3- Door Van

Vehicle Test Weight : 1946 kgs
Vehicle/Barrier Impact Angle : 0 ’
Impact Velocity : 56.8 kph
Maximum Static Crush : 556.7 mm
Vehicle Rebound : 565.3 mm
DUMMIES: DRIVER PASSENGER
Type : 5T2E 5T2E
Restraint System : Airbag with 3-point belt Airbag with 3-point belt
system system
Number of Data Channels : 132
Number of Cameras : 1 Real Time
16 High Speed
DOOR OPENING DATA : Closed/Operable - Left Front
Closed/Operable - Right Front
Front Seat(s) Data : DRIVER PASSENGER
Seat Track Failure : None None
mm of shift
Seat Back Failure : 12 mm 12 mm
VISIBLE DUMMY CONTACT POINTS : DRIVER PASSENGER
Head : Center of airbag/Back of Center of airbag/Back of
head to headrest head to headrest
Abdomen : none none
Chest Airbag Airbag
Knees Knee Bolster Knee Bolster
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Table 2

GENERAL TEST AND VEHICLE PARAMETER DATA

TEST VEHICLE INFORMATION :
Year/Make/Model/Body Style : 1997 Chevrolet Venture 3- Door Van
NHTSA No. : MVO0100 ; VIN: 1GNDVO6E7UD107451 ; Color : Green
Engine Data: 6 cylinders; - CID; 34 Liters; - cc
Placement : X Longitudinal or In-Line; - Transverse of Lateral
Transmission Data : _ 4 speeds; - Manual; X Automatic; X Overdrive
Final Drive : - ___Rear Wheel Drive; __x__ Front Wheel Drive; - Four Wheel Drive
Major Options : X A/C, X Pwr.Strg.; X Pwr. Brakes
X Pwr. Windows; - Pwr. Door Locks; X Tilt Wheel
Date Received : 12/2/96 ; Odometer Reading 87 miles
Selling Dealer : Bob Johnson Chevrolet
& Address: 1110 Stone Rd. Rochester , N.Y. 14616
DATA FROM TIRE VEHICLE'S CERTIFICATION LABEL:
Vehicle Manufactured by : General Motors Corp.
Date of Manufacture 9/96

GVWR: 2430  kgs.; GAWR: 1236 kgs. FRONT; 1215 kgs. REAR
DATA FROM TIRE PLACARD:
Tire Pressure with Maximum Capacity Vehicle Load : 240 kpa FRONT
240 kpa REAR

Recommended Tire Size : P205/70R15
* Recommended Cold Tire Pressure : 240 kpa FRONT; 240 kpa REAR
Size of Tires on Test Vehicle: P205/70R15 ;  Manufacturer: General
Vehicle Capacity Data :
Type of Front Seats: - Bench; X Bucket; - Split Bench
Number of Occupants: 2 Front; 5 Rear; 7 Total
Vehicle Capacity Weight (VCW) = 760 kgs.
No. of Occupants x 68 kgs. = 476 kgs.
Rated Cargo/Luggage Weight (RCLW) = 284 kgs. ( 136 kg maximum )
*Tire pressure used for test
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Table 2
GENERAL TEST AND VEHICLE PARAMETER DATA ( cont. )

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (with maximum fluids)= UDW:

Right Front = 502.0 kgs. Right Rear = 340.5 kgs.
Left Front = 509.0 kgs. Left Rear = 318.5 kgs.
TOTAL FRONT = 1,011 kgs. TOTAL REAR = 659 kgs.
TOTAL DELIVERED WEIGHT = 1,670.0  kegs.
% of Total Front of Vehicle Weight = 60.5 % of Total Rear Weight = 395 %
CALCULATION OF VEHICLE'S TARGET TEST WEIGHT :
Total Delivered Weight (UDW) = 1,670 kgs.
Rated Cargo/Luggage Weight (RCLW) = 136 kgs.
Weight of 2 p.572 Dummies @ 75 each = 150 kgs.
TARGET TEST WEIGHT = 1,956 kgs.
WEIGHT OF TEST VEHICLE WITH TWO DUMMIES AND 126 KG OF CARGO WEIGHT:
Right Front = 549 kgs. RightRear = 437 kgs.
Left Front = 558 kgs. Left Rear = 402 kgs.
TOTAL FRONT = 1,107 kgs. TOTAL REAR = 839 kgs.
TOTAL TEST WEIGHT = 1,946.0  kgs.
% of Total Front Weight = 569 % % of Total Rear Weight = 43.1 %
Weight of Ballast Secured in Vehicle Trunk Area = 95 kgs.
Vehicle Components Removed for Weight Reduction: None
VEHICLE ATTITUDE (all dimension in millimeters):
AS DELIVERED : RF 751 LF 753 RR 788 LR 782
FULLY LOADED: RF 741 LF 738 RR 754 LR 750
AS TESTED : RF 739 LF 738 RR 741 LR 744
Vehicle's Wheel Base : 2850 in.
Location of Vehicle's C.G. : 1,228.8 mm rearward of front wheel center.
FUEL SYSTEM DATA :
Fuel System Capacity From Owner's Manual = 75.7 liters
Usable Capacity Figure Furnished by COTR = 75.7 liters
Test Volume Range (92 to 94% of Usable Capacity) = 69.6 to 71.2 liters
ACTUAL TEST VOLUME= 70.0 liters (with entire fuel system filled)
Test Fluid Type: Stoddard ; Spec. Grav. = 0.764
Kinematic Viscosity = 0.96 centistokes; Color = Orange
Type of Fuel Pump: Electric- __ x_; Mechanical- -
Does Electric Pump operate with ignition switch "ON" & engine "OFF" Yes-x  No- -

Details of Fuel System Fuel filler above rear axle, fuel tank forward of rear axle, fuel lines along left frame rail
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Table 3
POST IMPACT DATA
TYPE OF TEST:
Type of Test : Frontal Barrier Impact Angle : 0°
Test Date : February 14, 1997 Time: 13:08 Temperature: -4 °C
Vehicle NHTSA No. : MV0100
Required Impact Velocity Range : 55.7 to 57.1 kph
BARRIER IMPACT VELOCITY : (Speed traps within 5 feet of impact plane.)
TrapNo.1 = 56.8 kph; TrapNo.2 = 56.8  kph
Distance from vehicle to barrier : (1) entering trap = 13200 mm
(2) exiting trap = 305 mm
VEHICLE STATIC CRUSH: (mm) (For frontal and rear impacts only.)
Vehicle Length:
Pre-Test Right = 4670  ; CL = 4745 ; Left= 4670
Post-Test ~ Right = 4125 ; CIL = 4165 ; Left= 4125
Crush Right = 5450 ; C/L = 580.0 ; Left= 545.0
AVERAGE = 556.7 mm
VEHICLE REBOUND: (From rigid barrier only.)
Distance from front of test vehicle to impact point :
Right = 561 ; CIL = 550 ; Left= 585
AVERAGE = 565.3 mm
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32
3.3

Figure 1
TEST VEHICLE INFORMATION
VEHICLE IDENTIFICATION:
Model Year : 1997  Vehicle Model: Chevrolet Venture Body Style : 3- Door Van

1. Nominal Design Riding Position for adjustable

driver and passenger seat backs. Please describe how to position the inclinometer to measure the seat back angle.
Include description of the location of the adjustment latch detent, if applicable. | DEGREES

IGHT 1
UPR:G POSITION — SEAT BACK

—— INCLINCMETER

ADJUSTER

'LEFT omDE VIEW [ |
|
Seat back angle for driver's seat : 19 deg. FRONT SEAT ASSEMBLY
Measurement instructions Matched notches located on recliner mechanism
Seat back angle for passenger's seat 19 deg.
Measurement instructions Matched notches located on recliner mechanism

Seat Fore and Aft Positioning

Positioning of the driver's seat Located 17 notches on seat track ,put seat in 9™ position

Positioning of the passenger's seat (if applicable) : Located 17 notches on seat track , put seat in 92

position

Fuel Tank Capacity Data

A. "Usable Capacity" of the standard equipment fuel tank is 75.7 liters
B. "Usable Capacity” of the optional equipment fuel tank is - liters
C. "Usable Capacity" of the vehicle(s) used for certification

testing to requirements of FMVSS 301 = 70 liters
Amount of Stoddard solvent added to vehicl(s) used for certification test(s) = 70 liters
Is vehicle equipped with electric fuel pump? Yes- x ; No-

If YES, explain the vehicle operating conditions under which the fuel pump will pump fuel.
Vehicle turned on
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Figure 1

TEST VEHICLE INFORMATION (cont.)

STEERING COLUMN ADJUSTMENTS :

Steering wheel and column adjustments are made so that the steering wheel hub is at the geometric center of the locus it
describes when it is moved through its full range of driving positions. If the tested vehicle has any of these adjustments, does
your company use any specific procedures to determine the geometric center.

Operational Instructions: Mid-position is 2 notches below full up.
SEAT BELT UPPER ANCHORAGE
Nominal design riding position: One notch below full up.
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Figure 2

DUMMY MEASUREMENT FOR FRONT SEAT PASSENGERS

AD - Armto Door
HD - H-Point to
Door
HR - Headto
Side Header
HS - Headto
Side Window
KK - Knee to Knee
SHY-  Striker to
iz H-Point
(Y Direction)

—

¥ s

Seat Back Angle Line ——>»/ / N\

\
‘[ \ STRIKER
|

CD -  Chestto Dash (
CS -  Steering Wheel to Chest !
HH -  Head to Header |
HW - Head to Windshield S
HZ -  Head to Roof

KDA-  Knee to Dash Angle

S p—

KDL - Left Knee to Dash _\J |

KDR-  Right Knee to Dash

NA -  Nose to Rim Angle \ |

NR -  Nose to Rim I | i =
PA -  Pelvic Angle

RA - Rim to Abdomen

SA -  Seat Back Angle j«&— VERTICAL
SCA-  Steering Column Angle | TRANSVERSE
SH - Striker to H-Point

SK -  Striker to Knee 5 N FASS.

ST -  Striker to Head ] __@j U I
SWA-  Steering Wheel Angle 4 —9 (14 __ ]
TA - Tibial A%gle ° : -%’.“"R- A

WA - Windshield Angle VERTICAL LONGITUDINAL PLANES Y
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Table 4

FRONT SEAT OCCUPANT MEASUREMENTS

DRIVER (Serial #150) PASS. (Serial # 061)
WA° 32 deg. N/A
SWA®° 65 deg. N/A
SCA° 25 deg. N/A
SA° 19 deg. 19 deg.
HZ 245 230
HH 435 430
HW 635 634
HR 285 280
NR 370 Angle 25 deg. N/A
CD 525 489
CS 280 N/A
RA 165 N/A
KDL 180 Angle (KDA) 25 deg. 159
KDR 160 168 Angle (KDA)| 25 deg.
PA° 21 deg. 23 deg.
TA° 57 deg. 53 deg.
KK 320 216
ST 549 Angle 26 deg. 552 Angle 20 deg.
SK 665 Angle 108 deg. 665 Angle 102 deg.
SH 297 Angle 120 deg. 284 Angle 124 deg.
SHY 230 245
HS 340 350
HD 164 154
AD 104 117
Dimensions in millimeters
35 8406-2




Figure 3

SEAT BELT POSITIONING DATA

SEAT BELT POSITIPNlNG DATA

DUMMY'S CENTERLINE 0’ RING
P
WA N
/T N
SHOULDER /|
PORTION — | ' \\
by ey \
|
Y Galtty TR - !
] | \\
S
/ i | \
PBU / | \
PBL| | | \I
AT |
MALE BLADE —| 7 | Ay
BUCKLE .
ASSEMBLY — X J“L’_ }
1/8" THICK — | —;
el R
| RETRACTOR : - REEL
[ Y T~
I [ | \
AR
NCHORAGE
INBOARD |
ANCHORAGE |
T FLOORPAN
FRONT VIEW OF DUMMY
DRIVER DUMMY PASSENGER DUMMY
{mm) (mm)
PBU -- Top surface of alum. plate to 360 361
upper edge
PBL- Top surface of alum. plate to 263 264
belt lower edge
LAP BELT TENSION 10 nwts 10 nwts
| SHOULDER BELT TENSION retractor retractor
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Figure 4

VEHICLE ACCELEROMETER LOCATION
AND DATA SUMMARY
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Table 5

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

DIMENSION LENGTH (mm)
PRE-TEST VALUES

A Left Rear Seat Crossmember Y 365 395 (redundant)

B Right Rear Seat Crossmember Y 357 397 (redundant)

C Top of Engine X 4129

D Bottom of Engine X 3679

E Disc Brake Calipers X 3752

F  Disc Brake Calipers Y 595 II 606

G Instrument Panel X 3046

H Rear Seat Crossmembers X 2389

MAXIMUM VALUE
LOCATION
NUMBER DESCRIPTION Pos. msec. Neg. msec.
1 Rear Seat X-Member @ Left Side 5.7 165.9 -26.3 30.6
2 Rear Seat X-Member @ Right Side 2.6 154.1 -24.2 30.6
3 Top of Engine Block 112.8 38.8 -150.3 27.2
4 Bottom of Engine 243 404 -91.3 30.0
5 Disc Brake Caliper @ Right Side 36.0 64.2 -108.7 39.5
6 Instrument Panel 25.6 55.4 -49.1 63.4
7 Disc Brake Caliper @ Left Side 322 59.8 -91.7 443
8 Rear Seat X-Member @ Left-Redundant 2.6 153.0 -25.3 304
9 Rear Seat X-Member @ Right-Redundant 2.5 157.7 -25.1 31.1
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NHTSA Test No.:

MVO0100

Table 6

DUMMY INJURY CRITERIA VALUES

Vehicle:

1997 Chevrolet Venture 3- Door Van

MAXIMUM HEAD ACCELERATION (g's)

X Y Z R
Position #1 - Driver -66.3 -11.0 18.6 67.1
Position #2 - Passenger 70.0 -9.4 34.4 73.6

MAXIMUM CHEST ACCELERATION (g's)

X Y Z R*
Position #1 - Driver -49.5 7.7 16.1 48.8
Position #2 - Passenger -48.0 -4.7 15.9 49.3

* The maximum chest resultant acceleration is defined as the maximum acceleration which exceeds 0.003 seconds

in duration.

MAXIMUM FORCE - FEMUR LOAD (nwt)

LEFT FEMUR RIGHT FEMUR
Position #1 - Driver -6006.1 -7536.2
Position #2 - Passenger -4234.9 -4606.1

MAXIMUM FORCE - SEAT BELT LOADS (nwt)

SHOULDER STRAP LAP STRAP LAP STRAP

UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
Position #1 - Driver 6247.9 - 2860.9
Position #2 - Passenger 6592.6 3839.2 -

HEAD INJURY CRITERIA (HIC)
Average Acceleration
HIC** t, (mSec) t, (mSec) ttot,

Position #1 - Driver 692.9 51.7 83.2 54.57
Position #2 - Passenger 704.2 53.9 85.0 55.21

** HIC is as defined in FMVSS 208. The maximum time interval from t, to t, is 36 milliseconds.

39
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Table 7

HYBRID II NECK AND CHEST DATA SHEET

Vehicle Year/Make/Model/Body Style:

1997 Chevrolet Venture 3- Door Van

NHTSA Test No.: MV0100 Test Date: February 14, 1997
MAXIMUM VALUES DRIVER DUMMY PASSENGER DUMMY
Neck Load X ( nwt) 339.1 851.4
Neck Load Y ( nwt) 2217.5 404.0
Neck Load Z (nwt) 3033.3 -2162.5
Neck Moment X ( nwt-m) -14.0 23.0
Neck Moment Y ( nwt-m) -52.4 -80.4
Neck Moment Z ( nwt-m ) 19.6 -14.5
Chest Deflection X (mm.) -17.3 -16.5
Time of Max. Occurrence (msec ) 63.3 70.2
Note: All values listed occur during the primary impact event.
PELVIC DATA
MAXIMUM VALUES DRIVER DUMMY PASSENGER DUMMY
Pelvis X Acceleration (G's) -75.3 -46.6
Pelvis Y Acceleration 12.0 -7.9
Pelvis Z Acceleration 16.6 224

LOWER LEG INSTRUMENTATION (Abbreviated)

MAXIMUM VALUES DRIVER DUMMY PASSENGER DUMMY
TIBIA FORCES FZ (nwt) -1612.9 1529.8 -966.7 -1408.0
TIBIA MOMENTS MY (nwt) -50.7 115.2 174.0 194.4
ANKLE ACCELERATIONS
" MAXIMUM VALUES DRIVER DUMMY PASSENGER DUMMY
X ACCEL. -40.6 -89.4 -88.6 -75.2
Z ACCEL. -66.2 -130.0 -107.1 -80.5
3-10 8406-2



Table 8

REDUNDANT DUMMY INJURY CRITERIA VALUES

NHTSA Test Vehicle

No.: MV0100 1997 Chevrolet Venture 3- Door Van

MAXIMUM HEAD ACCELERATION (g's)

REDUNDANT
X Y Z R
Position #1 - Driver 67.1 -10.1 16.0 67.7
Position #2 - Passenger -68.8 9.8 34.0 70.4

MAXIMUM CHEST ACCELERATION (g's)

REDUNDANT
X Y Z R*
Position #1 - Driver -51.0 10.3 15.4 492
Position #2 - Passenger -51.8 -7.8 -21.9 54.2

* The maximum chest resultant acceleration is defined as the maximum acceleration which

exceeds 0.003 seconds

in duration.

HEAD INJURY CRITERIA (HIC) REDUNDANT

Average Acceleration

HIC** t, (mSec) t, (mSec) f,tot,
Position #1 - Driver 707.6 52.0 84.6 54.28
Position #2 - 715.9 53.2 88.0 53.13
Passenger

** HIC is as defined in FMVSS 208. The maximum time interval from t, to t, is 36 milliseconds.

3-11
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Table 9

SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

BELT LENGTH DATA:

Belt length from trim panel exit
to bolt hole anchor point for
continuous webbing systems.

Shoulder belt length as measured
on Part 572 Dummy.

Lap belt length as measured
on Part 572 Dummy.

SHOULDER BELT SPOOL-OFF DATA:

As determined by film analysis.
As determined mechanically.
As determined electronically.

BELT STRETCH DATA:

Measured electronically between shoulder
belt load cell and the "D" ring.

Measured mechanically.

3-12

Driver Passenger
2417 mm 2502 mm
896 mm 957 mm
822 mm 846 mm
89 mm 102 mm
81 mm 117 mm
47 mm 50 mm
26 mm/M 172 mm/M
0 mm 0 mm
8406-2



Figure 5

TEST VEHICLE MEASUREMENTS

o REAR DATUM REFERENCE

LENGTH OF
ENGINE BLOCK

TO EDGE OF DOOR

— [EVEN NUMBER FOR
RIGHT SDE AND
QODD NUMBER FOR
LEFT SIDE)

1O TRAILING EDGE
|- BEHIND DOOR
(RIGHT/LEFT SIDE}

10 LEADING EDGE
=~ N FRONT OF DOOR
(RIGHT/LEFT SDE)

1O HEADLINER
CENTER OF X18 /
STEERING
COLUMN s
x1 7/

TO ‘A’ POST

REAR DATUM
REFERENCE AT
CENTER OF REAR

10BOTOMOF  BUMPER

=~ poSI
(RIGHT/LEFT SIDE)

= X16

1O STEERING COLUMN TO FREWALL (RIGHTALEFT SIDE)
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Figure 6
VEHICLE INTRUSION MEASUREMENTS
DOOR OPENING WIDTH
1
2 3
A
UNITS (mm) LEFT RIGHT

MEASUREMENT 1 2 3 1 2 3
BEFORE TEST 1160 1755 1390 1160 1760 1405
AFTER TEST 1115 1745 1435 1115 1740 1445
DIFFERENCE 45 10 -45 45 20 -40

UNITS (mm) A = WHEELBASE LEFT A = WHEELBASE RIGHT
BEFORE TEST 2850 2850
AFTER TEST 2715 2685
DIFFERENCE 135 165
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Figure 7

VEHICLE INTRUSION MEASUREMENTS
STATIC FOOTWELL DEFORMATION

O —»

’ SEAT
SEAT v
N [
DRIVER
Measurement Pre-Test Post-Test Difference
A 670 620 50
B 555 530 25
C 560 n/a n/a
D 595 580 15
PASSENGER
Measurement Pre-Test Post-Test Difference
A 750 630 120
B 665 615 50
C 515 n/a n/a
D 585 580 S
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Figure 8

VEHICLE INTRUSION MEASUREMENTS
STATIC PASSENGER COMPARTMENT INTRUSION

7y - <) N
«— | K——»
I
- L —»
v CENTERLINE
A
\/L——— M ———» ]
- o
j S
TOP VIEW
DRIVER'S SIDE
4 -
MEASUREMENTS
FROM C-PILLAR
BELT ANCHORAGE
PASSENGER'S SIDE
Measurement Pre-Test Post-Test Difference "
I 480 340 140
J 670 930 -260
K 775 775 0 "
L 530 530 0
M 815 745 70
N 740 720 20
O 740 735 5
P =K (PASS.) 750 735 15
Q=M (PASS.) 715 680 35
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Figure 9
FLOORBOARD DEFORMATION
DRIVER'S SIDE PASSENGER'S SIDE
a N\
B C
4}7 D —{‘9 4}7 —4}
TOP VIEW THROUGH FLOOR PAN
Measurement Pre-Test Post-Test Difference
A 310 300 10
B 405 400 5
C 415 330 85
D 285 290 -5
E 315 280 35
F 415 350 65
G 410 415 -5
H 280 290 -10
Units = mm
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Figure 10

CAMERA POSITIONS FOR FRONTAL IMPACTS

NOTE: Camera information shown in Table 11.

REAL TIME CAMERA
EY BN EX

[ CONCRETE PAD
COVERED PHOTO PIT

| /

CONCRETE -
__ 13K MONORALL <.
BARRIER i e
| |
TOP VIEW

E A S ALY

CAMERA FRAME RATES:
#1-241ps
All Others - 1,000 fps

CONCRETE

BARRIER

MONORAIL

> [@

LEFT SIDE VIEW
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(Dimensions in millimeters)

337

1475

1219

2211

330

Figure 11
VEHICLE TARGET LOCATIONS
L
(— = ) >
£} |
NN |

1783

965

|1 pmojm o |0 w1

965

i

126

1374

1091

1315

330

126

965

965

1315

1091

w |7 |v oz |g |t |r |~

1374
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Figure 12

LOAD CELL LOCATIONS ON FIXED BARRIER

36  Load Cells

4 Rows

9 Columns

6 Groupings (6 cells/group)

| Fixed Barer
Centeilline —» Y —Extenslon Assembly

L
|
Plywood Face On l A
- Steel Frame i 2108 mm 457'mm
i
l‘_————W__‘W l_—__,—'__‘[_"“'__'__l
01| D2 | D3 |lD4 D# D6 |ID7 D8 | D9 |
| T T i
c1|c2|csica ch | cs llc7 cs | c9|
984 mm r—_?_:j'_:? I::: e ===
| B1 | B2 | B3 || B4 B% B6 ]I B7 | B8 | B9 |
i | i |
lAl A2 A3|IIA4 Ab AbIIA7 A8 | A9 |
[ — e e L [ SO | | QS ApUS—— —
I !
[ Front View Ground Surface
66 mm
6 GROUPS OF 6 LOAD CELLS EACH
Group 4 Group 5 Group 6
C1 thru D3 C4 thru D6 C7 thru D9
Group 1 Group 2 Group 3
Al thru B3 A4 thru B6 A7 thru B9

The following data is presented in Appendix B:
(1) Data from 36 individual load cells

(2) Total or Sum of 36 individual load cells
(3) Data from 6 Groupings shown above (6 cells/group)
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Table 12

POST TEST AIR BAG DATA

NHTSA No. : MV0100; Test Date: February 14, 1997; Technician: J. Czarnecki
Vehicle Model Year/Make/Model: 1997 Chevrolet Venture
A No. of vent holes: 2 -Driver 0 -Passenger
B Size of vent holes:  (In.%) 1 -Driver 0 -Passenger
C. Total vent area: (In2) 2 -Driver 0 -Passenger
D Deflated air bag length and width dimensions or, if round,diameter. (In mm)
Driver: -Length; -Width; 664 -Diameter
Passenger: 490 -Height: 535 -Width; 700 -Depth
E. Is the air bag tethered?
Driver: -Yes; x  -No;  If yes, record length of tether-
Passenger: X -Yes; -No; If yes, record length of tether- 189 mm

Sketch the air bag showing the location of the vent holes, how the bag is tethered, and where the bag is

tethered. Also describe how the tethers are attached to the bag and the steering wheel.

(Note: Notto

scale; V_ =Venthole,, T,=Tether,).

DRIVER PASSENGER
vents underneath bag
T, T,
T, Tq
F. Record part numbers and manufacturer name of the air bag and gas generator.
Driver: Air bag: 16770359 TCAP60057386
Generator: AB036615Q4FX96

Passenger: Air bag: 16757528 TIAG60005700

Generator: AL711115Q4CD9Z

3-23
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Table 13

ACCIDENT INVESTIGATION DIVISION DATA

FOR 56.3 KPH FRONTAL BARRIER IMPACT

Vehicle Make/Model/Body Style: Chevrolet Venture 3- Door Van
NHTSA Test No.: MV0100 VIN: IGNDVO6E7UD107451
Model Year: 1997 Build Date: 9/96 Test Date: February 14, 1997
Vehicle Size Category: Van Test Weight: 1946 Kegs
Vehicle Wheelbase: 2850 mm; Front Overhang: 1374 mm; Overall Width: 1830 mm
Collision Deformation Classification (CDC) Code: 12FDEW?2
Crush Depth Dimensions;

Cl= 520 mm

C2= 550 mm

C3= 675 mm

C4= 675 mm

Cs5= 555 mm

C6= 470 mim
Midpoint of D = Vehicle Centerline
Damage: (Longitud.)
Longitude Length of
Damaged Region: L= 1690 mm
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Section 4

SUMMARY OF RESULTS OF FMVSS 212, 219 (Partial) AND 301

"Windshield Mounting” FMVSS No. 212 Data

"Windshield Zone Intrusion” FMVSS No. 219 Data

"Fuel System Integrity” FMVSS No. 301

4-1
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Figure 13

FMVSS NO. 212 - "WINDSHIEL.D MOUNTING" DATA

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

Windshield is bonded in place and covered with 20 mm molding.

FMVSS 212 REQUIREMENTS.

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

FMVSS 212 TEST DATA
WINDSHIELD PERIPHERY
PRE-TEST (mm) POST-TEST(mm) % OF RETENTION
RIGHT SIDE 2354 2354 100
LEFT SIDE 2354 2354 100
TOTAL 4,708 4,708 100

AREA OF RETENTION FAILURE:

INDICATE WIDTH OF MOLDING — DIMENSIONS
|
| A ‘ A 1309
B 1657
y l C 871
C - D D 20
- X
L ZERO POINT (0,0)
FRONT VIEW OF WINDSHIELD
FAILURE DETAILS: none
42 8406-2



Figure 14

FMVSS NO. 219 (PARTIAL) - "WINDSHIELD ZONE INTRUSION" DATA

PROTECTED ZONE LOWER EDGE REQUIREMENT:

The lower edge of the protected zone is determined by placing a 6.5" diameter rigid sphere weighing 15 pounds in a
position such that it simultancously contacts the inner surface of the windshield and the top surface of the instrument panel
including padding. The locus of points is drawn on the inner surface of the windshield contacted by the sphere across the
width of the instrument panel. From the outermost contactable points extend the locus line horizontally to the edges of the
windshield, then draw a line on the inner surface of the windshield below and 1/2" distant from the locus line. The
LOWER EDGE OF THE PROTECTED ZONE is the longitudinal projection of this line onto the outer surface of the

windshield.
A F’MVSS 219 TEST DATA: (Dimensions
I | in mmy)
Y
g T F_ — __B DIMENSIONS
S —— A A 1309
LOWER EDGE OF PROTECTED ZONE J B 592
A © | C 1657
ZERO PCINT (C,0) D 871
E 579
FRONT VIEW OF WINDSHIELD F 406
DETAILS OF WINDSHIELD GLASS PENETRATION GREATER THAN 1/4": None
(Show location of penetration on the above sketch)

COORDINATES
X Y

L.

2.

3.

4.
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Table 14

FMVSS NO. 301-75 "FUEL SYSTEM INTEGRITY" POST IMPACT TEST DATA

NHTSA TEST No.: MV0100 TEST DATE: February 14, 1997
VEHICLE MAKE/MODEL.: 1997 Chevrolet Venture

The test vehicle was filled from 92% to 94% of the manufacture's "usable” capacity. The electric fuel pump was operating

if it will operate without engine operation. Two Part 572 anthropomorphic test devices were located at each of the front
designated seating positions.

TEST VEHICLE IMPACT TYPE: X Frontal (56 kph)

Oblique (48 kph) with deg. barrier face first
contacting
- (driver/passenger) side

- Rear Moving Barrier (48 kph)
- Lateral Moving Barrier (32 kph)

FUEL SPILLAGE MEASUREMENT:

ACTUAL MAX
ALLOWED
5 1. From impact until vehicle motion
ceases 0 1 oz.
2. For 5 minute period after vehicle
motion ceases 0 5oz
3. For next 25 minutes
(tm +5) + 25 0 1 oz./min.
SOLVENT SPILLAGE DETAILS: NONE
4-4 8406-2



Table 15

FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE:

©0/36¢0

LDETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90 deg. Rotation Time

NHTSA Test No.:
MV0100

(Spec. Range = 1 to 3 minutes) 1 minutes 52 seconds

FMYVSS 301 Position Hold Time + 5 minutes 00 seconds

TOTAL 6 minutes 52 seconds

Next whole minute interval 7 minutes 00 seconds
ILEMVSS 301 REQUIREMENTS:
(1) Time Period

First 5 min. from onset of rotation 6th min. 7th min. 8th min., if reqd.
(2) Maximum Allowable Solvent Spillage
S ounces 1 ounce 1 ounce 1 ounce
1. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
0 0 0 N/A
Note: Record spillage for whole minute intervals only as determined above.
I'V. SOLVENT SPILLAGE LOCATION(S). NONE
4-5 8406-2




Table 15

EMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE:

NHTSA Test No.:
MV0100

REAR VIEW
FILLER CAP

I. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90 deg. Rotation Time

(Spec. Range = 1 to 3 minutes) 1 minutes 53 seconds

FMVSS 301 Position Hold Time + 5 minutes 00 seconds

TOTAL 6 minutes 53 seconds

Next whole minute interval 7 minutes 00 seconds
O. EMVSS 301 REQUIREMENTS:
(1) Time Period

First 5 min. from onset of rotation 6th min. 7th min. 8th min. if reqd.
(2) Maximum Allowable Solvent Spillage
S ounces 1 ounce 1 ounce 1 ounce
III. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
0 0 0 N/A

Note: Record spillage for whole minute intervals only as determined above.

IV. SOLVENT SPILLAGE LOCATION(S): NONE
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Table 15

FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE:

REAR VIEW
FILLER CAP

-----------------

1. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90 deg. Rotation Time

REAR BUMPER

NHTSA Test
No..MV0160

(Spec. Range = 1 to 3 minutes) 1 minutes 50 seconds

FMVSS 301 Position Hold Time + 5 minutes 00 seconds

TOTAL 6 minutes 50 seconds

Next whole minute interval minutes 00 seconds
II. FMVSS 301 REQUIREMENTS:
(1) Time Period

First 5 min. from onset of rotation 6th min. 7th min. 8th min. if reqd.
(2) Maximum Allowable Solvent Spillage
S ounces 1 ounce 1 ounce 1 ounce
1. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
0 0 0 N/A
Note: Record spillage for whole minute intervals only as determined above.
IV. SOLVENT SPILLAGE LOCATION(S): NONE
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Table 15

FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE:

Rollover Fixture 90 deg. Rotation Time

NHTSA Test No.:
MV0100

l
FILLER CAP 4
00/3600

1. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

(Spec. Range = 1 to 3 minutes) 1 minutes 53 seconds

FMVSS 301 Position Hold Time + 5 minutes 00 seconds

TOTAL 6 minutes 53 seconds

Next whole minute interval 7 minutes 00 seconds
ILEMVSS 301 REQUIREMENTS:
(1) Time Period

First 5 min. from onset of rotation 6th min. 7th min. 8th min. if reqd.
(2) Maximum Allowable Solvent Spillage
5 ounces 1 ounce 1 ounce 1 ounce
0. ACTUAL TEST VEHICLE SOLVENT SPILI AGE:
0 0 0 N/A

Note: Record spillage for whole minute intervals only as determined above.

TV. SOLVENT SPILLAGE LOCATION(S): NONE
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Appendix A

PHOTOGRAPHS
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Figure

A-2
A-3
A-4

A-S

A-7
A-8

A9

A-11
A-12
A-13
A-14

A-15

A-17
A-18
A-19
A-20
A-21
A-22
A-23
A-24
A-25
A-26
A-27
A-28
A-29
A-30

A-31

PHOTOGRAPHS

Title

LOAD CELL LOCATIONS. A-4

PRE-TESTFRONT VIEW .. .. e et e et e e et e e e ieia e e e
POST-TEST FRONT VIEW. .t et e e e e e e e e e e e e
PRE-TEST LEFT SIDE VIEW . . ... i it e et it e e iie e
POST-TESTLEFTSIDE VIEW . . ... e e
PRE-TEST RIGHT SIDE VIEW . ... i e e e e et i e e e iiiaee s
POST-TEST RIGHT SIDE VIEW ... it i e i it et e as
PRE-TEST RIGHT FRONT THREE-QUARTER VIEW .. ... ... e
POST-TEST RIGHT FRONT THREE-QUARTER VIEW ... ... ... .. i
PRE-TEST LEFT REAR THREE-QUARTER VIEW .. ... ... . ... . i,
POST-TEST LEFT REAR THREE-QUARTER VIEW . ... ... . i ittt e it

PRE-TEST WINDSHIELD VIEW . .. e e e

POST-TEST FRONT SIDE UNDERBODY VIEW ... ... i et i e e
PRE-TEST REAR UNDERBODY VIEW . .. . .. . i i aee
POST-TEST REAR UNDERBODY VIEW .. .. ... i e i i

PRE-TEST DRIVER POSITION VIEW . . ...ttt et e e e e i eeas

POST-TEST PASSENGER POSITION VIEW. . ittt et e e et eeaeen

PRE-TEST DRIVER AND INTERIOR VIEW . . ...ttt et et et aaeans

A-2

A6
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PHOTOGRAPHS (continued)
Tide Page
PRE-TEST PASSENGER HEAD LOCATION . ... it i e et ettt et e e A-35
POST-TEST PASSENGER HEAD LOCATION ..ottt et et e e A-36
PRE-TEST DRIVER FLOOR PAN VIEW . .. ..ttt ie i ettt etetee e eeaa e ernrrneinn A-37
POST-TEST DRIVER FLOOR PAN VIEW ... ... ...ttt e e A-38
PRE-TEST PASSENGER FLOOR PAN VIEW .. ... .0\ttt ittt ettt ettt e e et e A-39
POST-TEST PASSENGER FLOOR PAN VIEW . ....... ..ottt A-40
ROLLOVER VIEW .ttt ittt ettt e et e e ettt e e e e e e A-41
IMPACT VIEW ..ottt e e e e e e e e e e e e e e A-42
A-3 8406-2



SNOLLYDOT TTED avOT -V 2mndiy

B406-2



A-5
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Figure A-2 PRE-TEST FRONT VIEW
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Figure A-9 POST-TEST RIGHT FRONT THREE-QUARTER VIEW
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PRE-TEST REAR UNDERBODY VIEW
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Appendix B

DUMMY, VEHICLE AND LOAD CELL BARRIER RESPONSE DATA
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CLASS
Head Accelerations
Chest Accelerations
Chest Displacements
Femur Forces
Belt Loads
Belt Displacements
Neck Forces

Neck Moments

NHTSA TEST NO. MV0100

DUMMY DATA

B-2

FILTER CHANNEL
1000

180

60
180
1060

600




Hybrid I Dummy Sign Conventions
Load Cells and Special Transducers

Transducer DOT/NHTSA Sign Convention
_ (positive unless noted)
Upper Neck Load Cell Fx  Head forward

Fy  Head left

Fz  Neck in tension

Mx  Right ear to right shoulder

My  Chin to chest (flexion)

Mz  Chin to left shoulder (look left)

Chest Displacement Potentiometer

Compression is negative

Pelvic Load Cell (Lower Lumbar) Fx  Chest forward

Fy  Chest left

Fz  Spine in tension
Fernur Load Cell Compression is negative
Upper Tibia Load Cell Mx  Support tibia, load right side center
(right and left leg) My  Support tibia, load front (shin) center
Lower Tibia Load Cell Fy  Foot right w/r to left
(right and left leg) Fz Tibia in tension

Mx __ Support tibia, press right side center

B-3 8406-2



(oaswr) auny, 0001 ss8D 11 JY'S

o
00y 0S¢ 00 11Y4 002 0¢1 001 Y 0 0¢- %
] _ , _ T T 0L

B4

m m M m i , | 0z
W8W OS0L @  SDOEY- =W .
W 666 @ SOQICI  =Xe X PesH [ 'Sod
HININGA LTTOIATHD L661 - T# LSHL dVON




0001 Sse[) 19 HY'S

8406-2

(ossm) o,

0%¢ 00¢ 052 002 051 001 05 0 0¢-
_ m m m m m o

“ 0

BW W0, © SOVIL =UW
WW 6066 @ SOSHYL  =Xe (W)X peeH 1 's0d
TANINTA LATOUATHD L661 - T# ISAL dVON




(asmr) aun, 0001 sse) 911 AVS

8406-2

00F 0s¢ 00¢ 052 002 05t 001 08 0 5,
T T H _ : _ |

i i i i i i w w o
WW Ope, @ SOT- =UN .
28U 6T @ SO S =X A PesH T 'S0

HANINIA JHTOIAHHO L661 - T# LSHL dYON




000 SS¥LD) 12914 AVS
(oastm) o,
00 05€ 00¢ 05 00z 0T 001 0 0 05;
_ ! w ! T 1 ! j w
R R S s S PO PRSPPI R S S LI P PP PSP PIOTPISTN PR SR PN | cﬁ-
o~
&

l...__ . P | P S RPUOR lv
;

WXSW (RY, ©® SOTIP- =up

WsSW 05Ty @ $OL8S  =Xe (M)A PeaH T 'sod

HUNINAA LATOYATHD L661 - T# ISHL dVON
il S I EE N AR BN B IR B SN A D R B B o B e

8406-2



(cosw) oun 000T sser) 19 HY'S

8406-2

00y 05t 00¢ 05t 002 0T 001 0§ 0 cm%-
! _ ! m

o0
/M
@
OO O - O O 1 S - D_”
U g O S S A P PPRITe —¢1
s OS6L, © | D68 = ?2 _ _ _ _ _ _ o
W 19 D D98I =YE Z PeH 1504
HANINIA LHTOUATHD L661 - T# LSHL dVON

A .




(oosm) aun, 0001 sse) I HVS .
g
00y (St 00¢ 0SZ 007 0st 001 0¢ 0 0¢- ©
T _ T _ T T m T 0T
&
m
&
IR T T SITCRtrs TITITSTRRRITRY 1 (FOS £ 1 & TSP pE PR U PO T UpOUS: SO TP NP PN - O,m
l,, B e & s ] WH
; m m “ .
WW Gy B DTG =UN
(¥)Z peaH 1504

B 6TEs @ DI =XEN TANINAA ITTOYATHD L66T - T# LSHL dVON




(oasr) oy,

05T
!

A NE B By E BN e
0001 SSer) 1oL VS
:
0 a@

00 06¢
1

,,,,,,,,,, 1 NS —

............ | T —

B-10

m 0L

WsW 6007 @ SO £ = U
WRsW 600, ® SDETL9  =XBW

i
Jueynsay peaH 1 'sod

HANINIA THTOYAHHD L661 - T# 1SHL dVON




(0001 SSED 19T JV'S

a
0¢: W

0

(o0smr) aum,

00y 0Se 00€ 0S¢ 00C 051 001
T ! !

B-11

SRS SR S— TR — T JR - T S o

”
BW 6LI- @ SO =

s 0L @ $DYLY  =Xe (i ueynsay peaH 1 'sod

HANINHA LI TOYAHHD L661 - T# LSHL dVON




(sos) omny 08T SSE) Ia HY'S

8406-2

007 08¢ 00¢ 052 002 051 001 08 0 05,
! ! . ! m “ :

B-12

.
MWW 66Y) @ SO ISHr =UN

238U 67061 ©® SO S0Y =Xe X 183D 1 sod

HININIA LHTOYAHHD L661 - T# LSHL dYON

_d




08T S%1D) 191 VS
(oasur) amn,

8406-2

00F 0S¢ 00¢ 052 00C 051 00t 0§ 0 0s-
! ! ! !

B-13

m i m m i i m w
WSW 66 @ SOWIS- =UN o
WSW 6661 @ SOVY  =XBW (GOX 1894D) T 504
TANINA JTTOMATHD L661 - Z# ISAL dVON




(sos) o 081 sse[) JNL] dVS .
00y 0S¢ 00¢ 0ST 002 0ST 001 0¢ 0 omm.w- m
_ m T _ _ T _ _
o (SOt SO UURY ] O.
R S TP SRS SO PSS SOOI ST PRSI SO TEORSERURE 1 | 1 SO ST PP PPN - .v-

B-14

| _ 1 I L L i i
8
WXW (STS @ SDBLY =UN .
oW 60l @ SOOLL  =XeW A 184D 150

HANINTA LITOYAHHD L661 - T# LSHL dVON




081 SSED JaL HYS

8406-2

B-15

.

i i i
%W 059 ® SOOIL  =UW
WS (0% @ SOOI =Xep (X 189D 1 's0d

HANINGA THTOYAHHD L661 - T# LSHL dVON




N UE I BN B A B BN EE BE ID B B B B Em B BN .
(oasmr) oy, 081 SSE) 111 HY'S

1 I .
0s 00 L 0 05, .

8406-2

00y 0S¢ 00¢ 05¢ 002
i W i

B-16

I i 07

m
WS 660l @ SDOLOI- = UN .
WW 6659 @ SOLYT  =XeN 2 1%0d
MININAA JTTOUAAH) L661 - T# LSAL dVON

_d




(souu) ot 0BT Sse[) 19U HVS

8406-2

00y 0S¢ 00¢ 052 002 0st 001 0s 0 cmwﬁ
: | “ m “ w

i i 174

m .
WXSW 6766 ® SO P6OI-  =UN (Z 0 1
1997 T 504

W 6)F9 @ SDYECT =XeW
HANINTA LTHTOYATHD 661 - T# LSAL dVON




081 Sse) 1ML HY'S

8406-2

(osur) aun,

001 0¢ 0 om@

052 002 08T
_ m

T

0S¢ 00¢
! .

01

0z

$D
B-18

ISR SR SR S SO e HUN. U NS .......................... oe

IO O SOOI AN S S O | ............................ ......................... 08

i i 09

]

]

i
owwwc %wwm- % mwu %ﬁ - ws& WEINSIY 38947 [ 'S0d
TANINTA ITTOYAHHD L66T - T# ISHL dVON




——— 081 SSBID 114 AVS
Q
S
00r 0S¢ 00€ 052 007 051 001 0§ 0 %ﬁ.v 3
_ T _ 1 ! “ m :
o
o e
; m w : i n ; m o
WW GTE- B SDO) 0 =UN
VW 6619 D  SOLIES  =XeN ()sayg 1594 T "S0g

HANINAGA THTOHAHHD L661 - T# LSHL dVON



08T $5¥1D oIl VS
(oasm) aumy,

-]
iy
8406-2

00y 1193 00¢ 0s2 002 0¢1 001 0¢ 0
_ ! T _ . . !

B-20

08 6769 w Wz =Wy g | é. ¢
VW (GZ- @ WWE) =YW ds :
TUNINAA LTTONATHD L66] - T# LSAL dVON




(sosm) aun] 009 SSe1D 19N HYS

8406-2

00y 0S¢ 00¢ 05T 00T 0sT 001 0S 0 0¢-
_ “ ; : T

S ——— A — S S— S — —— .......................... ooos-

B-21

w m | m m H “ m 0001
WS y75 © WN T = UN |
WU GY O WNOFTIE =N o 437 g
FUNINEA IETOSATHD L661 - T# LSAL dVON




(oosm) aua] 009 sSe) 13 AVS

a
00¥ 0S¢ 00¢ 05¢ 007 051 001 0§ 0 0¢- M
_ , “ _ w w w 0008

B-22

WwN

S 605 @ N SISl = UN 0001
W 671 ® WNELTEH  =YeW murog 1wy 1 sod

HANINTA LTTOYAHHD L661 - T# LSL dVON




(oasm) o 0001 $57) 1991 VS

8406-2

14 0S¢ 00¢ Y4 002 01 001 0¢ 0 0¢:
_ _ _

B-23

w ; w “ m i i ;
0WNW 66TIT @ WNZ90e6- = U 0oy
0WW 69y @ MAN LOBEE  =XeN xXJ ¥oaN 2add) 1 s0g
TANINAA ITTOYATH) L661 - 7# ISAL dVON




(oosm) sy,

0001 $s8)) I AVS

aQ
0§ 0 0¢- w

00y 06¢ 00¢ 0¢¢ 007 0ST
_ “ ; T

I S — AN — S— SR | B— —— et

T T 002"

B-24

_ N
WW 67y © WNEZHIl-  =UN
sesw OpTIl @ WNSYLZZ =YeW A4 oo 1addp) 1 sog

HANINIA LHTOYAHHD L661 - T# LSHL dVON

_d




(oost) o], 000T $5712) J9WLd VS

8406-2

00% 0S¢ 00¢ 052 002 05T 001 05 0 0-
T . T i )

000t

B-25

wN

005t

0002

0052

000¢

i m m i ; ; w w
0SW 6868T @ N SHOI- =W 005¢
W 6669 @ WN LTEE0E  =XeW zJ ooN 1oddpy 1 'sod

HANINGA JHTOYAHHD L661 - T# 1SAL dVIN




- 0TS0 FALEYS

00y ¢ 00 0sc 007 0s1 001
T T T _

T Rt e ANS— 0 — A— e

I SR B I B S T T— | R oo

IR S T T S T S I— — Joner

B-26

N

T S e e e ........................... - ............................ ......................... 000z
005C

e e e e e e e e e e ............................ ......................... o00g

m 0S¢

m
WSW GHIZ- @  WN OFY = U . .
WU 6609 O WNOTHE =XeW SN TUNINAA ITTOUATHD L661 - 7# ISAL dVON

_d




(oosm) omn 009 sser) 291 HVS

8406-2

0o 05 0% 052 00e 05T ) 05 0 05,
i . . i m i !

01-

B-27

BN

01

i i

WSW (8G0C @ WN L6€T- =W

ST
W (6°¢9 @ WMMNHLOL  =YeW X YooN Taddp) 1 'sog

HANINIA JTTOYATHD L661 - # ISAL dWON




009 SSED 19111 AVS
(oasur) ouny,

Q
00y 0c¢ 00¢ 05T 002 0s1 001 0S 0 0S- m
T ' ! ! I !

B-28

!
;
&
N

R S— T PRV S—— — Y S p— S— o

oW 6L68L @ W-WN 8ETS-  =UN 02
0SW 619 ® WWN ISHT  =Xel AN yoaN 1addp) 1 s0d

HININIA LHTOIATHDO L661 - T# LSHL dVON

A _d




009 SSED I HYS
(opsur) aur, ~
b
00 03¢ 00 05 002 0ST 001 0§ 0 05;. 3
: _ _ _ “ : W m
e e ML e e e b SN -0
s g T Y T G | PSSO SO ¢
a
z
=

S S T O S SN | AT OO SRR - Wﬂ
m M “ “ w 0
W 617 O WWN6IT =UN
028 6901 @ W-MN SS6T  =Xel ZN YooN 1oddp) 1 'sog
TANINTA JTTOYATHD 661 - Z# ISAL dYIN




009 $57) 11T VS
(oasmr) amn, o
2
007 0¢ 00 052 00 051 001 0§ 0 05 %
_ ! ! ! ! ! ! !
AT ST PO T T S U S USSP SURUUUUUUURRUUUURUIY S0 (IR N A - OM
T A P TP TR ST RERTIN SUPPUTOIN SUDTPRE: FUUDN AT PO SO TN — ON
R
Z m
SR UTE ST ST P TP PITOSPURPPEPRIDPEUIEIRTPRIS SUPDIPIN SUPITSTPTRUIRURS JOR | KT OTR AP PO PO TN ] OM %
=
I T U A U A S S-S - cv
I OSSO, x4 P A T U OO ST —} OW
. ©
WU ()LE- © NWWNLDY — =UN . .
W OITET @ WIN 96§ =YeW 53¢ JUSIONDRN 1 750d

HUNINGA LHTOUAHHD L661 - T# LSHL dVON




(oosm) oy 000T ssg[) 1o7Lf HY'S

8406-2

00 05¢ 00¢ 0sT 002 0ST 001 0¢ 0 0s-
T T “ _ T J

B-31

.
MWW OSC6r ©® SO LTS =UN

wsW GIeh] @ SDEST  =Xep (X) ompad T 'sog

HANINIA THTOYAHHD L661 - T# LSHL dYON




00T 5510 131 AVS
(oasm) aum,

8406-2

L=

00¥ 05t 00¢ 05T 002 0s1 001 0¢ 0¢-
_ _ m _ _ _ i ) &

B-32

SRS S AU S ] LA | EO S R ot

%S 0705 @ SOLITI-  =UN ST
VW OG0, @ SDWTL =YW (1) 93d 1 's0d

HANINIA JTHTOIAHHD L661 - T# LSHL dVON

A -




(oasm) auny 0001 S50 1211 VS

8406-2

00v 0s¢ 00t 052 007 0T 001 0§ 0 owﬁ.:-
T I ! : .

_ _ _

WS 005 @ SDIIR = UWN 4
WW 656 @ SDESIT  =Xep (Z) 9134 1 'sod

HUNINJA LHTOYAHHD L661 - T# LSHL dVON



0001 Ssep) 13 V'S

(oaswr) o

8406-2

0s1
!

| ........................... ........................... .......................... .............. N ...................... ....................... .......................... o1

NS S — T F — Ny SN LB — S S— iz

B-34

PR S — — T S — —— TR E—— S— Jo

WU GI0- ® SO =UN 08
oW (S6 @ SDELSL  =XON (¥) wiad 1 50d

HANINAA LHTOYATHD L661 - T# LSHL dVON

A v




009 SSED I HVS

-2

00y 0s¢ 00¢ Y4 00T 0ST 001 0¢ 0 o.nw ¢
| “ ! ! “ M

B-35

WIN

.
W[ 6669 @ WIMNISTE- =UR

WW 6075 @ WMNLSE  =Xe XN equL, Iaddn 17 14

HANINIA LITOIAHHD L661 - T# LSHL dVON




S p i)
(oasm) o 009 sse1) Jaig AvS N
00% 0S¢ 00€ 057 007 051 001 0§ 0 0s- m
_ T T M _ J ; ; 0o1-
| . S S U - lcw.
OO SO U STt ST U P TS U NUUU OO TR UUUUUTURUUUUURN: SURURUUPTUSURPUUURURRURROPE SUU SURURRRUUE | JO0F UUUDURNE VU FUURUOPRPRT | SOUUOONE SUTURPRPURRROURPPRUOOY —09-
- S - U ST TUIEIY NSRS SUTRTSUTOTPIURUIL SUSURTISUTY I S PO lovu
2
N )
R T oo U N NS S oo] S OOE SO N A SO S . 8
0z z
e SO A S STy T SO ST T OO UESIUTEETTTTD ST :IO
L e X .......................... ............................ ......................... 107
U . S A T OO PPPR Iov
"
WBSW (S6h B WIMN 196 = UN
WS GLHTT @ WWNITLy  =Xe AW wiqig, 1oddn 7 1

HANINAIA LHTOYAHHD L661 - T# LSHL dVON




(o3s) amn, 009 SSE1D) 1901 VS

8406-2

00F 0S¢ 00¢ 0§ 002 0ST 001 0S 0 0¢-
T H T _ T T T

B-37

2w 60BET @ WN9SELI-  =UN
WSW 69 © WMNILEY =Xep X eqif, MO YT [d

HANINIA THTOYAHHD L661 - T# LSHL dVON



(oosw) s 009 SSeD) I HY'S

o
00y 0S¢ 00¢ 1% 00¢ 0¢1 001 0¢ 0 0S- %
i ‘ ‘ _ j M ; 000c-

EPRRTS I— TN SN D —— SR SSS——. S—, - S— oost-

B-38

m m | m m m s m ——Jong
0SW 0G9] @ MN 671 =UN
VW 6308 B WNSEHE =YW 23 BQLL, 130T 1T 1

HANINGA LHTOHYAHHD L6l - T# ISHL dVYON

A 4




fos) o 00953 L VS

g

00y 0%¢ 00¢ 05C 007 0T 001 0S 0 05~ B2
| ! i _ _ _ ! j o
S S O UUe ST U U PP UPU PP ................................................................................. - Om.

01

m : _ _
B OL6Y @ WAMN 9905~ = UIN
s G197 @ NN $68 =XeN

AW BqiL, 1m0 1T Id
TANINTA JHTOUATHD L661 - T# ISHL dWON
llll-ll--'l'l-lll-'




009 sse)) I HvS
(oosw) amn], o
00¥ 0S¢ 00¢ 0¢T 007 0¢T 001 0¢ 0 0¢- %
_ _ ) . T T T T 0f

B-40

NN

- o O U Lot — OM
p o
WSW 6T67 © WWNree = UN
WS 6305 @ WIMNOLOE =YW X Bty Jeddn 1 14

HANINIA LTTOYATHD £661 - T# LSAL dYON




(oasm) 009 e I HYS

8406-2

0oy 119% 00¢ Y4 007 0s1 001 0¢ 0 0s-
_ T T . . )

WIMN
B-41

e . ........................... ...................................................... : ......................... — OW,_H

SRS S T AU S O T s doz

08 GI6I7 ® WINLTG = U 0
WW 6g'eS @ WISN LT =Yel AW war, 10ddn 1 14

HANINIA LITOYAHHD L661 - T# LSAL dVON




W WS B ES U G BN EE G0 NS BN AN oS NS B B B aE W
(pas) am 009 S5%0 19111 AV
a
3

I I -

0s 00 s _ -

B-42

ISR SN S S S S TR & B R ozt

0ov1

o1

s O£'0ST @ _§Z 6v09- =Uu
IO BN =N SRR HANINTA LHTOYATHD L661 - T3# LSAL dYON

v




AoomEv aumy, 009 SSe) I §YS

8406-2

00y 0S¢ 00¢ 0S¢ 007 0¢1 001 0S 0 0¢-
; _ _ m m _ 000¢-

B-43

M m m M w m m m 0001
0 6LTC © MNP0 =N
oS 686YT @ MN QL0 =Ye Z Bqi, 1m0 1y 1

HUNINIA LHTOYAHTHD L661 - T# LSHL dYON




- W N R AR G BN B B B B R B EE e
009 Ssep) It 3VS

8406-2

(oasur) amn,

05T
_ T

NS NS S S S S S S T dot

“ 4l

B 9ty @ WWN EZTE-  =UN
0BW (669 @ WMNICIT  =Xe AW B, 10T 1 1d
HANINGA LHTOYATHD L661 - 7# LSAL dVON




0001 SSED 19111 VS
(o0sur) aun,

8406-2

0oy 0¢¢ 00¢ 06C 00T 0ST 001 0S 0 om%-
! u ! _ ! “ “

B-45

i i i i m i i i 0
W 0Ly ® SO =UNW .
BW 6L @ DLW =Y¥eW ZOLWT15d

HUNINAA THTOYAHHD L661 - T# LSHL dYON
E N SE Bl B EE BN TE MR N Bh M BR EBE B BN e e e




002

0001 SSe[D I V'S

(os) o .
0 0¢- W

I
0s 001 08 _ i

0S¢ 00€
T

B-46

. 0

i
WSW 069y © SO I8V
WsW 6198 @ SO G001

X oMUy Yo [ S0d
HANINIA LTTOUATHD L661 - T# LSHL dYON




0001 Sse) 1] AYS
o
3

oL

— GM.

B-47

L e e e e e 1S SRR I SO s -0z
I R N T R e ] OH.
e B e e e it S -0
I i ...................................................... o1
= my L . 0T
7 MUy Yo7 1 sod
HANINTA LHTOYATHD L661 - T# LSHL d¥YON

PW ()Y @ DY =W
WW (0L ® SYE6l  =Xe




(o) 0001 SSED I HV'S

8406-2

00y 0c¢ 00¢ 0sT 00C 0S1 001 0 0 0¢-
T T ! T ) T T 00¢-

O R — T S T T T T ot

B-48

oW 615 ® SDWOF =UN 0
o (659 @ DY  =YeW 7 0L W3y 1 's0d

HANLINIA JHTOYATHD L661 - T# LSHL dYON




0001 sser) JoML] HVS

(onsar) amnf, o

3

00y 06¢ 00¢ 05T 002 0¢1 001 0¢ 0 05~ &
_ i _ 1 ﬁ _ i W or
U NS R B S SN S S o
g L S U TSR PN - O@.
O P | Ov.

[oA)

&

%

%SW 69y @ SDBEEY =W oy
WSW YIS @ SDIELT =Xep X 9pluy W8y 1 'sod

HININAA LLTOYAHHD L661 - T# ISHL dVON




(oosm) o, 0001 SSeR) IO HYS

8406-2

00v 0S¢ 00¢ 0S¢ 007 01 001 0§ 0 0s-
I T T T T T 0rl-

IR N SR A S T — T T ar
L . ““““““““““““““““ ........................ ........................ .................................................... .......................... —H001-

: : ; , _ :
20 G @ SO WOE =R 0z
25U 619 ® D8] =XEN 7 apluy 1y [ 50

HANINIA LTTTOUATHD L661 - T# 1SAL dVON




00y 0S¢
T

(sostm) o 09 SSEID N HYS

8406-2

05T 002 0s1 001 0¢ 0 05~
! J .

005

0001

B-51

N

00st

0002

005¢

] i i i i i

RW 6L © WNILTE =
s 61T, © WN 160987

uN
= Xe

000¢
PeCT )i YT [ S04

HININAA LHTOUATHD L66T - T# LSHL dVON



I

o 09 S IS

g

00k 113 00¢ 05¢ 002 0s1 001 0§ 0 0¢- B

m m m 1 _ _ m T oot
@
/m
i i m M m w i W 0L
205 GG" m . =W
6981Z ® WN R W PO 119 OSIO[. T 50g
FININEA LETOUATHD L661 - 2# ISAL dVON

W 619 D WMNWLY =YeW

A




S 081 S¥¥1) JoUi4 HVS

8406-2

0 om.z-

00¢ 1194 002 0s1 001 0¢
_ N

T _ T

00y 0S¢
f

B-53

m .

i i i
MW GG  WWGL-  =U
WSW Gl @ WWIITLY =Xe\ nQ 100dg 1o 1 sod

HANINIA LHTOUATHD L661 - 7# LSHL dVON



am BB O IS BN S DS S IS I ED EE N e
(81 sse[) ] 3VS

-
(oosuwr) s,

05 000 051 001 0
_ _

T

133 00¢
1

R TR S S o

m 0

] 1

i
WXSW 6796 ©® WWWGY0Z- = U
uouesuog o T '$od
TANINGA JATOYATHD L661 - T# LSAL dVON

oW 6301 @ WG  =Xey




This page intentionally left blank.

R B &E N AN B BN B B E B EE =s

B-55 8406-2




0001 Sser) JaItd Av'S
(oasur) aun, o
8
00Y 0S¢ 00€ 052 002 05T 001 05 0 05- &
M J ! ! _ “ _

T 0L

B-56

m M M i i i i ol
WSW 7, @ SO0 =UW .
MWW (6T @  $D96L  =XeW X PB3H 7 '$0d

HANINGA LITOYATHD L661 - T# LSHL dYON




0001 SseD) 311 AY'S

(onsuur) our, o

8

00p 05¢ 00¢ 05Z 007 051 001 05 0 0- &
_ _ _ m ! m _ m o

B-57

.

|
RSW (L. ©® SOE8RY  =UN

oW 68T @ SHOL  =Xe (W)X Pesy 7 'sod
TANINTA ITTOYATHD L66T - 7# ISAL dVON




0001 S581) 1910 VS
(oasur) o,

8406-2

ooy 0S¢ 00¢ 11YA 00T 0¢1 001 0S 0 0¢S-
T _ _ ” . T

i A
WW )6 © SO = UN .
WSW 6983 @ SDET  =XeW A PePH T %04
DININIA LITOYATHD L661 - 7# ISAL dVON

A A




0001 SS¥1D 111 VS
(o0sur) aun, o
8
00y 0¢ 00 052 002 051 001 0 0 s, 3
_ _ , _ _ m W w

o0

_ :
MWW 690§ @ SDECY- =UN
BSW 6709 @ SD(R6  =XeW (A pesy 7 'sod
TANINAA LTTOYATHD L661 - Z# LSHL dVON




W N T EE B B I E BN BN TR B R n EBE o O =S
0001 $se) 19N FVS

—— )
051 001 - m
' 1

0S¢ 00¢
T

B-60

m ¢

WU 6576 ® D06 =UA .
VW 619 @ SOWYE  =Ye 7 Pe3H 7 '$0d
FRANINTA LTTOUATHD L661 - 7# ISAL dVON




0001 $Se) 1] JVS

8406-2

00¥

B-61

I A N ......................... ........................... ....................... ............................ .......................... oz
R R R R T S S TSP, UL F ST SRR - WN
R T T P PP SO OUUTURTURN || I || B U 1 Om
i i i ; i i i i o
oW G0l @ Q058  =UN
VW 6600 @ SOEOYE  =Xe (M)Z peeH 7 'sod

HAMNINIA TTTOUATHD L661 - Z# LSHL dVON
HE T I N E N I BN A B BN BN BN B B B e am e




(oasm) omn] 0001 sser) 19 HV'S

8406-2

0

00y 05¢ 00¢ 114 002 061 001 0S 0 0s-
_ : m M N N

B-62

IR S—— — T R — S— TR - — — ot

QMMMHE mmwmwm @@ mwomw@@ - Mx WEYNSIY PESH T S0d
HANINIA JHTOYATHD L661 - T# LSAL dVON

L




0001 SSeID 1N HVS

(oasm) aum, o
S
00Y 05¢ 00¢ 05z 007 0ST 3
T w :
@
0 0000 0000000000000 0000000 SUUUNUUS SOTOTOssso USRS USRNSSR IS SOOI SR o 2
.
WS 017 @ SO 00 =U
B 667, @  SOEH0,  =XEp (Q)weinssy pesy g sod

HANINIA JTHTOYAHHD L661 - T# LSHL dVON




081 sse) I AVS
(posm) om

8406-2

00y 1143 00t 1154 (1174 0ST oot Y 0 cw@ -
T T ! . H

, m m | | w w m o1
oW 9 © DL =N .
BT ©  SDGE =X XD 50

HANINIA LITOYAHHD L66T - T# LSHL dVON

A | v




08T SSEID TN HVS

-2

(oosmr) aun,
051 001 0 0 05
T _ 09-

0s¢ 00¢
T

0S¢ 00¢
T

B-65

ol

1

]

i
WSW 6279 ® DTS- =UN
WW 66RT @ SO ST =XeN QX 182U 7 504
HANINAA ITTOUAHHD L661 - 7# LSHL dVON




087 59 Ia¥L VS
(oasur) aun,

<
0
8406-2

052 002 0T
, m ! ! 1

B-66

1
wsw (S @ DYy =UN .
WW 668 @ SO Tt =Xe AIBYD 7 504
HANINIA LITOYATHD (661 - T# LSHL dVON




081 S50 9 FV'S
(dosw) auui], o
g
0% 05¢ 00¢ 05 00 01 001 0 0 0s- %
_ Hﬂ _ m _ m m ! 4
e e e e e Iv.
2
&
R T S Y | FS OO TR RSOR - 0
,
wsw ST ® DUy =uW
wsW 008 @ SOLLL =X (W& 94D 7 's0d
HANINAA LHTOYATHD L6671 - T# LSHL dVON




08T SSE[D) 39N HY'S
(o0t ouny, o
8
007 0SE 00¢ 057 00z 051 001 0§ 0 05 )
T ! _ m _ m _ _ 0z
%
o &

: w m w w w w 0
008U 668 @ SD 9SSl =N .
oW (6BY @ SOEST  =YeW A A

FUNINHA LTTOYATHD L661 - T# LSHL dVON




00k 0c¢

(oost) amn (081 SsE) 1oL HY'S

8406-2

052 002 051 ) 05 0 05
. w u m ! 0

B-69

P .

|
WW (688 @ SO LYLI-
WU 66 @ SO GEIL

(N)Z 34D 7 'sod
FANINGA ITTOYATHD L667T - T# LSAL dVON



08T ssep) 1] HVS
(oosm) oy,

8406-2

0¢-

0oy 0s¢ 00¢ 05t 002 0s1 001 0§
_ j ! _ “ ;

01

B-70

—0¢

09
9SW (- @ SO0’ = W .
P69 @ DL =YW R TANINTA JTTOUATHD L661 - 7# ISAL dVON




081 SsED 1L HYS

(ossw) amn, o
S
007 0S¢ 00¢ 05z 002 0S1 001 05 0 %@ 5%
I ! I T ] T T
-{or
-0z
&
m
08 @
oy
—0$
"
WW 68PE- @ SDEY = UN
WXSW 6179 B SDSLSS  =Xe ()oY 182 7 's0g

HANINIA LHTOYATHD L661 - T# LSHL dVON




08T $58D I VS
(oosw) o,

(=]
7
8406-2

00¢ 05C 002 0ST
! _ M ! !

B-72

8@3.2 w Eva.ﬁ.u:az T
99w 65°CZ- s gg° = Xe . "
HANINGA LITOYATHD L661 - T# LSHL dVON




(sostm) oty 009 SSe) 19N HYS

8406-2

00y 05t 00¢ 057 00C 0s1 001 0¢ 0 0¢-
_ ! i | _ m s

005

B-73

000¢-

AN

0051

1 i 1 ] ] i i

A
WSW (00 B WN BYEL =UN 008

38w (ST @ WN 76700 Xe Inwa Yoy z 'sod

HUNINAA JHTOYATHD L661 - T# LSHL dVON



(oosu) . 009 SSED I HVS

8406-2

%&8 .

00y 0S¢ 00¢ 0s¢C 002 0c1 001 0s
_ , H _ T

e &

B-74

08 686 @ WN ZT909 =UN 0001
WS (vly @ WMNSI6ST =Xl Inuia] WAy 7 '$0d
HANINGA LHTOYAHHD L661 - T# LSHL dVON

4




(oasm) amn] 0001 SSe[) TN HYS

o
\D
o
00y 05¢ 00¢ %4 002 051 001 05 0 05- 3
T T T T _ T T ) 009-
0
)
TR e e S 1 N R PO SRR - 8?
R R T ST OO I ' [P S |§
R R T T T P S KOS OSSO OUUO SRR IOOM
.

i ;
W (6T6 ® WN QLS =N
WSW (89 @ WN W8 =Xely xJ YoaN Ioddn 7 'sog
HANINAA JTTOYATHD L661 - T# ISAL dVON



0001 SSeID Jo1f] VS
(oaswr) amny,

8406-2

0o 05 008 052 02 051 01 0s 0 0s;
! . ‘ _ _ _ ! o

B-76

oS 69 © WN R = U . s
oW 058 @ WNUHY =YW A4 yoaN 10ddn 7 s0g
TUNINTA LATOUATHD L661 - T# 1SAL dYON

v




000T Sse) 1o HYS
(oosm) s

8406-2

00y 0S¢ 00¢ 1194 002 0st 001 0¢ 0 0¢-
i _ i ! _ i ; s

T — S S — I e — T oo

I .......................... e ..................... ........................... ....................... ............................ ....................... J00s1-

B-77

s
QW (569 @ WN YS9 =N

WBSW (666 @ WMNILEY =Xy z] Yoo\ Jaddn 7 s0g

HUNINGA THTOUAHHD L661 - T# LSAL dVON



(o) owa, 0001 SSe) 2911 HVS

8406-2

0

00y 06t 00¢ 05C 002 05t 001 05 0 0s:
I ! ! !

005

B-78

WN

SNSRI S S— SR —— I S I — A Joost

m M m w m M m w 002
WU 0 © WNLOY =W .
0%W (669 @ WN 50027 = Xe $9Y 010 YN T S04

HANINAA IHTOYAHHD 4661 - T# 1SHL dVON




En— 009 SSeD W HVS

8406-2

00y 0S¢ 00¢ 05T 00T 0S1 001 0S 0 0¢:
_ T

_ _ _

_ m _ o

B-79

AN

0w (EL6 @ WWNELL- =N s
WSW 6676 © WMNETL  =Xe X\ YoaN 10ddp) 7 'sog

HANINGA LATOYATHD L661 - T# LSHL dVON

——




009 S521D) Joi1d V'S
(oasm) aun,

8406-2

00y 0¢¢ 00¢ Y4 002 0sT 00t 0s 0 08+
T ) T I 001~

B-80

WIAN

9L (559 @ IWNWN Er08- = WA oy
%W 6896 @ W-N LTEE  =Xe AW 303N 1add) 7 's0g

HININTA LTHTOYAHHD L661 - T# LSHL dVON




009 Sse[D 1oL HY'S

(oasm) sun, o
g
0% 0S¢ 00¢ 0sZ 007 05T 001 05 0 0- 3
_ ! m _ _ M m _ ;r
I
I
R R L T U U B U U U — OH-
D e e e G-
=
, Z =
=
R g S ¥ QO PP TERPTY APOUE SPPRTOTOUUUUIY SURUOUUOURINE! I | (&' SUNURUPSURURURRNNE K UUUR DU R DU » = T IO
R R R D T PO ST SO TR PTITY [SOTRUN NSO SRS lw
o
WSW G068 @ W-WN9PYI- =
WW 6669 @ WIMN I8  =Xe Z YoaN Iaddn 7 'sod

HANINAA LITOYAHHD L661 - T# LSHL dVON




- EE IS BN S B I G S BF BN B B0 B A o Bn A .
009 SSELD) 1L HYS

8406-2

(o) am,
0S1 001
! N

00¢

00¥ 0S¢t
J

S
NN
B-82

RN TR AT A T ) — T— o

06

i
'S3Y JUSWO HOaN Z 'S0d
HANINIA LITOYAHHD L661 - T# ISHL dVON

i
XU 6567 @ WN L0
%W 0569 ® WINITES  =YeW




(osm) omnf 0001 ssep) I HVS

8406-2

00y 0s¢ 00t 1LY/ 002 0¢1 00T 0¢ 0 ommv ¢
T T . T

_ T _

0¢-

B-83

01

WSH (SPS @ SO 99 = WN o1
oS (0197 @  SD 16T =XeW (X) 9m[ad 7 sod

HANINIA IHTOYAHHD L661 - T# LSHL dYON




(oos) At 0001 Sse) Ja] HY'S

8406-2

0oy 0S¢ 00¢ 0S¢ 007 0S1 001 0§ 0 cmm.w-
_ : ! . :

B R B R R SRR VN V.

sW ()18 @ SOISL-  =UN y
0XW 66811 @ SDIpE  =XeW (A) mjed 7 'sod
TANINTA JATOYATHD L661 - T# ISAL dYON

_d




(oosm) 0001 ssg1) 111 HY'S

8406-2

00p 05¢ 00€ 05¢ 00¢ 0s1 001 0§ 0 08:
f ! J ! !

B-85

{9
s T 1 U RN S S— dg

I R A— T— H— L T i

W8I 6067 ® 5D 107 = U 5t
WBW 6766 @ SOSETL  =XeW (Z) Mmjpg 7 'sod
TUNINIA LTTOUATHD L66T - 2# ISAL dVON




0001 sse) 1] HY'S

(ooswr) auwj,

8406-2

00y 0c1
_

B-86

m ; w M o
WSWU 6806 @ DY =UN
NS 7S @ SO I6W  =XeW (¥) m[3d 7 's0d

HANINAA LITOYATHD L661 - T# LSAL dVON



009 SSE) 1L HVS

(oasur) auny, o

S

00¥ 0¢¢ 00¢ 06C 002 051 001 0¢ 0 0¢: &
! i m _ _ _ m i o
R S U US U PR U SO U OO UUU TN N SUUSURR e e e e N b=
R T | B SR — Om.

5

A

NN

M i m i i i i i
S 6095 © WMNSSTr- =N 0
0T 057 B WMNGSEL  =XBW X wiqi, Joddn) 17 7 sog

HANINIA IHTOYAHHD L661 - T# LSHL dVON
i EE I E EE By BN BE R B B B BE B B BN o aE Ee




009 SB[ IaNL] VS
(oasm) mny, ~
8
00p 05¢ 00¢ 052 002 051 001 05 0 0- &
_ _ M m _

! m ! oF

B-88

AN

i _ m m ; w
WSW 66Ty O WMN 8L  =UN
WBsW 6L @ WWNOYLL  =Xe AW eiqy, 1add) 17 7 'sog

0C

HYNINHA LHTOYAHHD L661 - T# LSHL dVON

L




(cosu) oy 009 S I HY'S

8406-2

00y 0S¢ 00¢ 0SC 002 0S1 001 0$ 0 0s:
_ T _ ” ) 0001

T

B-89

.

i
WWW 6665 © WN L9996 =UN

W 6CEHT @ WNBOTL  =YeW XJ BIqLL, JMOT ¥T T S04

HANINGA LITO¥AHTHD L661 - T# ISHL dVON




009 S5 11 AV
(o) o .
00 0S¢ 00¢ 1194 002 05T 001 0s 0 0¢: %
i i _ M i _ i ! o5
0002
005T-
&
-
005-
o
“ M m 006

o Ty B NS0T =W .
oS 607l © WNGLELL  =YeN 2] BQlL, IMOTITZ S0d
TININIA ITIOUATHD L661 - T# ISAL dVON




(oostw) 2] 009 sse[) 1] V'S

8406-2

00¥ 0S¢ 00¢ 05¢ 002 05T 001 0¢ 0 0¢-
J f f ! !

T

0S

B-91

WIAN

001

051

"
WW 667y O WIMNTIIT  =uUN

O 6655 @ WMNIEELT = XEW AW ®qrL, 1807 17 7 804

HUNINIA LTTOUATHD L661 - T# LSHL dVON




009 Ss¥L) 114 AVS
(o3s1w) suny,

8406-2

00¥ 0s¢ 00¢ Y4 007 0¢1 001
T . T

05 0 05~

B-92

NN

] i i

WU 6166 © WMNILS =UN

0z
VW (7TEE @ WWMNEZLT  =XB X ®=qi], Jaddn) 13 7 'sod

TANINIA JHTOYATHD L661 - T# LSHL dVON



009 sse) I AYS
(ovsur) ouny,

8406-2

00t 05 0 0¢-

00y 0S¢ 00¢ 1,54 007 051
T T T _ _ T 001-

B-93

1 1 1

0O 667 @ WIMN 10060 = UIN 0c
WSW 69'6ET @ WMAN STET  =Xe AW wquy, 1odd) 1 7 'sog

HUNINIA THTOUATHD L661 - T# LSAL dVON
Bl N I Al B BN S S O B B BN B B R e s am Ee




(oosm) o 009 sSe) I VS

8406-2

00y 0s¢ 00€ 05T 002 st 001 0s 0 0¢-
_ 4. ! | | m o

IS T S AN B S T S S do-

IR AE— T — S SR | T oz

L ............................ T — S — e .......................... L — ......................... < oos-

B-94

WN

; m i w P i ; ; oL
oosW (P9 @ WN 080T~ = U .
0SW GIGH & WMNIIGL  =Xel X] BlqLL JMOT 1Y T S04

HININIA JHTOYAHHD L661 - T# LSHL d¥ON

A v




(oosm) 2 009 Sse)) 1LY HYS

o™
00p 05 00¢ 0z 00z 051 001 05 0 05- g
_ H ! _ m m 00se:

B-95

m w M m w w w m 0
WS ()0 @ WN SSOWT- = UIN .
W G6HIT @ WNOLSET  =XeW 2L BL IMOT I T S0

HUNINIA LTTOUAHHD £661 - T# LSHL dVIN




009 21D 99 VS
(oesur) amn], ~
00 05¢ 00¢ 052 00¢ 0S1 001 08 0 05 m
! | w _ _ _ _ ! o
o
08
2
N 1
% fae]
=
001
051
s i _ i i _ i |
25U 057 ® WWNWSE =N o0
W Oy05 & WUN Er6l  =XeW AN wQLL 1m0 W 7 'S0
TUNINIA LTTOUATHD L661 - 7# LSAL dYON

L




0001 sser) 1ML HYS

8406-2

00y 0s€ 00e 0 002 0ST 001 0g 0 0g:
_ | : : _ _ o0st-

B-97

S S T T R T S S o

SR T—— S W T AR E R T Joot

“ m m m | w i m 05T
NSW 686 @ SO LYOKT- =UN .
BW 6976 @ SO OV =Xe Z 0L, o7 T s0d

JANINIA LTHTOYAHHD L661 - T# LSHL dVIN




000T 5210 IV VS
(osur) amn],

8406-2

00y 189 e 05T 00¢ 0sT 001 0¢ 0 0S-
T T T T m T 001

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

.......... TR - e S

B-98

14

w m m ®
WU 66Ty @ D98 =UN .
sW )8 B SO Wy =XeW X PV BT Sod

JANINIA LTTOYATHD L66T - T# ISHL dVON




0001 Sse) 18 HYS

(o2sur) amn,

=
e
8406-2

1 1
4 v " | 0zt-

007 05¢
_ m M M

B-99

m 08

w
WS 3Ty @ SO0l = UN .
W 6SHS @ SOYUSL  =XeW 2PV yTesod
FANINAA JATOYATHD L661 - # ISAL dVON




(sosm) o 0001 SSe) &L HYS .

1154 00T St 001 0S 0 0¢-
_ “ _ ow.

00y 0S¢ 00¢
!

[ T SO B e MY — SR o

m m m o

1 !

I
RE AN OB JARYA

1 ]

= U
X 3Pluy W3y 7 'sod
MININTA ITTOMATHD 661 - Z# L1SAL dVON

WU 6976 @ SDIT6E  =XEW

B-100




(sosm) s 000T sse[) 131 HYS

8406-2

00y 0S¢ 00¢ 067 00T 0c1 001 0¢ 0 0¢-
_ _ _ m _ m T ! 001

B-101

........................... ........................... ............................ ........................... .......................... ......................... oy

o 61 @ SO6v0s  =UN | _ 08
W 678 ® SDEHBL  =XEW Z Py 143rg 7 50d
TUNINAA ITTOUATHD L661 - 7# ISAL dVON




(19 Sse) I AVS
(o0stur) oun, ~
2
00y 05¢ 00 05T 007 01 001 0¢ 0 cm@ 3
i ! " ) _ m _ m
O O P e S S PO P SR SO D R S PP | Scﬁ
=
O O O D S PPN - §N M A
O S U OO O OO FES SO B O S OO S OON - §M
m
WS 6ILIT @ WNPG9- =UN 000
%sW 65U @ MNTT6ERE  =XeW peoT 3j5( W3Ry 7 's0d

JININAA LHTOUATHD L661 - T# LSAL dVON

A 4




(9 SSED 1 HYS

8406-2

00y 0S¢ 00¢ 05T 00T 0<1 001 0§ 0 0s-
_ . ! _ ! . T

B-103

-

i
S 6QELT @ MN LI =UN

S )9 @ N 969 =Xe PECT o] OSIOL T "S0d

HANINAA LHTOYATHD L661 - T# LSAL dYON




081 SSeD IO HVS
{0asur) iy,

8406-2

00F 0S¢ 00¢ 1A 002 0ST 001 0s 0 0¢-
j . “ ! m m _ 00e

. .................... ................... ............................ ........................... ............................ .......................... ......................... 051

IR SR S— T — i S B - S— Loar

|
WS 6%y © WOH (6Pl = UN 002
SI 66CC ® WUWWGTZLL  =XeW uonediog #9g 7 'S0

HININAA LHTOYAFHD L661 - T# LSAL dYON




(81 SSED I HVS

(oasur) aur], -

&

00¥ 05t 00€ LY4 00T 05t 001 0S 0 0¢- B3

i m _ _ : m m w o
S
2 A
_ "
NVW (66 @ wwgp-  =U
PW (096 O WWIEPS  =Xep mQ Joodg 12 7 "sod
HANINIA LHTOIATHD L661 - T# 1SAL dVON




NHTSA TEST NO. MV0100

VEHICLE DATA FILTER CHANNEL CLASS
Acceleration 60
Velocity 180
Displacement 180
B-105 8406-2
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Appendix C
PART 572B/E DUMMY CONFIGURATION

AND PERFORMANCE VERIFICATION DATA SHEETS
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Appendix C contains the results from certification tests performed on the 50th percentile male
anthropomorphic test devices utilized for this crash test. The results indicate that the dummies meet all of the performance

requirements of the six standard tests as specified in 49 CFR Part 572, Federal Register, Volume 42, No. 25, dated

February 7, 1977.

The tests were conducted at the Dummy Certification Test Facility of Calspan SRL Corporation. A

summary of the test results, and Part 572 specifications are included in this Appendix.

Dummy serial numbers and certification dates are:

Position No./Location Serial No. Completion Date
#1/Driver 150
#2/Right Front Passenger 061

Electronic Test Equipment

The complement of signal conditioning, recording and display equipment, in conjunction with dummy

certification testing, can be found in New Car Assessment and Standards Indicant Testing Final Report No. 6525-V-1.
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Figure 15

DUMMY CONFIGURATION DIMENSIONS

EXTERNAL DIMENSIONS
SPECIFICATIONS

Z-AXIS

SIDE VIEW FRONT VIEW

NOTE: Figure is referenced to the erect seated position. The curved lumbar
does not allow the Hybrid Ill to be positioned in a perfect erect attitude.
(REF: 8572.31(A)(6))
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CALSPAN CORPORATION
Transportation Sciences Center
PART 572E
HEAD DROP TEST
Dummy Serial Number 150
Calspan Sequential Test Number 1
Date 9/17/96
Workfile
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 66-78 Deg F 70
Relative Humidity 10% - 70% 55
Peak Resultant Acceleration 225-275G’s 255.5
Peak Lateral Acceleration 15 G’s Max 14.8
Is Acceleration Curve Unimodal? YES Yes
Remarks:
Laboratory Technician:  B. Swiecicki
c4

8406-2



CALSPAN CORPORATION

Transportation Sciences Center

PART 572E
NECK FLEXION TEST
Dummy Serial Number 150
Calspan Sequential Test Number 1
Date 9/16/96 6 Axis Neck Transducer
Workfile
TEST PARAMETER SPECIFICATION TEST RESULTS

Temperature 69-72 Deg F 70
Relative Humidity 10% - 70% 45
Impact Velocity 22.60 - 23.40 Ft/s 232

10 ms 22.50-2750G’s 23.66
Pendulum Deceleration 20 ms 17.60 - 22.60 G’s 19.89

30 ms 12.50- 18.50G’s 16.24
Max Pendulum G’s Above 30 ms 29 G’s Max 16.24
Deceleration - Time Curve Decay 34-42 ms 35.88
Time to 5 G’s
D Plane Rotation Max 64 - 78 Deg 68.08

Time 57-64 ms 62.25
Moment About Occipital Max 65 - 80 Ft-Lbs 66.09
Condyle Time 47 - 58 ms 49.88
Rotation Angle - Time Curve 121.13
Decay Time to Zero 113-128 ms
Positive Moment - Time Curve 99.00
Decay Time to Zero 97 - 107 ms
Remarks:
Laboratory Technician:  B. Swiecicki
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CALSPAN CORPORATION

Transportation Sciences Center

PART 572E
NECK EXTENSION TEST
Dummy Serial Number 150
Calspan Sequential Test Number 1
Date 9/16/96 6 Axis Neck Transducer
Workfile
TEST PARAMETER I SPECIFICATION TEST RESULTS

Temperature 69-72 Deg F 70
Relative Humidity 10% - 70% 45
Impact Velocity 19.50 - 20.30 Ft/s 19.70

10 ms 17.20-21.20G’s 17.63
Pendulum Deceleration 20 ms 14.00- 19.00G’s 15.68

30 ms 11.00- 16.00G’s 13.81
Max Pendulum G’s Above 30 ms 22 G’s Max 13.81
Deceleration - Time Curve Decay 38-46ms 38.63
Time to 5 G’s
D Plane Rotation Max 81 - 106 Deg 92.29

Time 72-82ms 78.13
Moment About Occipital Max -59.0 - -39.0 Ft-Lbs 43.80
Condyle Time 65 - 79 ms 7175
Rotation Angle - Time Curve 155.50
Decay Time to Zero 147 - 174 ms
Positive Moment - Time Curve 140.13
Decay Time to Zero 120 - 148 ms
Remarks:
Laboratory Technician:  B. Swiecicki
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CALSPAN CORPORATION

Transportation Sciences Center

PART 572E
THORAX IMPACT TEST
Dummy Serial Number 150
Calspan Sequential Test Number 1
Date 9/17/96
Workfile
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 69-72 Deg F 70
Relative Humidity 10% - 70% 53
Pendulum Velocity 21.6 - 224 Ft/s 22.00
Maximun Deflection 2.50-2.86in 2.69
Maximum Resistive Force 1160 - 1325 Lbs 1260.42
Internal Hysteresis 69 -85 % 70.99
Remarks:
Laboratory Technician: _ B. Swiecicki
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CALSPAN CORPORATION

Transportation Sciences Center

PART 572E
KNEE IMPACT TEST
Dummy Serial Number 150
Calspan Sequential Test Number 1
Date 9/16/96
Workfile
TEST PARAMETER l SPECIFICATION TEST RESULTS
LEFT KNEE
Temperature 66-78 Deg F 70
Relative Humidity 10% - 70% 55
Probe Velocity 6.8 - 7.0 Ft/s 7.00
Peak Knee Impact Force 1060 -1300 Lbs 1147
RIGHT KNEE
Temperature 66-78 Deg F 70
Relative Humidity 10% - 70% 55
Probe Velocity 6.8 -7.0Ft/s 7.00
Peak Knee Impact Force 1060 -1300 Lbs 1144
Remarks:

Laboratory Technician:

B. Swiecicki
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CALSPAN CORPORATION

Transportation Sciences Center

PART 572E
EXTERNAL DIMENSIONS
Dummy Serial Number 150
Calspan Sequential Test Number 1
Date 9/17/96
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 70
Relative Humidity 52
Location for Chest Circumference AA 16.9 -17.1in 17.0
Location for Waist Circumference BB 89-0.1in 9.0
Chest Circumference (With Jacket) Y 38.2-394in 39.2
Waist Circumference zZ 32.9-34.1in 34.0
Chest Depth 0) 84-9.0in 8.4
H-Point Height C 3.3-35in 3.4
H-Point from Backline D 53-55in 5.4
Skull Cap to Backline H 1.6-1.8in 1.7
Total Sitting Height A 34.6-35.0in 34.8
Thigh Clearance F 5.5-6.1in 5.7
Buttock Knee Length K 22.8-23.8in 234
Buttock Popliteal Length N 17.8-18.8in 18.5
Popliteal Height L 16.9-17.9in 17.8
Knee Pivot Height M 19.1-19.7 in 19.6
Foot Length P 99-105in 10.1
Foot Breadth w 3.6-42in 3.8
Shoulder Pivot from Backline E 3.3-3.7in 3.7
Shoulder Breadth v 16.6-17.2in 16.9
Shoulder Pivot Height B 19.920.5 in 20.2
Elbow Rest Height J 7.5-83in 8.1
Shoulder - Elbow Length 1 13.0-13.6in 13.2
Back of Elbow to Wrist Pivot G 11.4-12.0in 11.5
Remarks:
Laboratory Technician:  B. Swiecicki
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CALSPAN CORPORATION
Transportation Sciences Center
PART 572E
HEAD DROP TEST

Dummy Serial Number 064

Calspan Sequential Test Number 1

Date 9/19/96

Workfile

TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 66-78 Deg F 70
Relative Humidity 10% - 70% 45
Peak Resultant Acceleration 225-275G’s 271.2
Peak Lateral Acceleration 15 G’s Max 2.0
Is Acceleration Curve Unimodal? YES Yes
Remarks:
Laboratory Technician:  B. Swiecicki
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CALSPAN CORPORATION

Transportation Sciences Center

PART 572E
NECK FLEXION TEST
Dummy Serial Number 061
Calspan Sequential Test Number 1
Date 9/20/96 6 Axis Neck Transducer
Workfile
TEST PARAMETER I SPECIFICATION TEST RESULTS

Temperature 69-72 Deg F 70
Relative Humidity 10% - 70% 45
Impact Velocity 22.60 - 23.40 Fi/s 23.20

10 ms 2250-2750G’s 22.62
Pendulum Deceleration 20 ms 17.60 - 22.60 G’s 19.31

30ms 1250 - 18.50 G’s 15.03
Max Pendulum G’s Above 30 ms 29 G’s Max 15.03
Deceleration - Time Curve Decay 34-42 ms 41.38
Timeto 5 G’s
D Plane Rotation Max 64 - 78 Deg 64.29

Time 57 - 64 ms 60.88
Moment About Occipital Max 65 - 80 Ft-Lbs 70.32
Condyle Time 47-58 ms 53.63
Rotation Angle - Time Curve 114.88
Decay Time to Zero 113 - 128 ms
Positive Moment - Time Curve 102.00
Decay Time to Zero 97 - 107 ms
Remarks:
Laboratory Technician:  B. Swiecicki
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CALSPAN CORPORATION

Transportation Sciences Center

PART 572E
NECK EXTENSION TEST
Dummy Serial Number 061
Calspan Sequential Test Number 1
Date 9/20/96 6 Axis Neck Transducer
Workfile
TEST PARAMETER I SPECIFICATION TEST RESULTS

Temperature 69-72 Deg F 70
Relative Humidity 10% - 710% 45
Impact Velocity 19.50 - 20.30 Ft/s 19.70

10 ms 17.20-21.20G’s 17.44
Pendulum Deceleration 20 ms 14.00 - 19.00G’s 16.07

30 ms 11.00 - 16.00 G's 12.88
Max Pendulum G’s Above 30 ms 22 G’s Max 12.88
Deceleration - Time Curve Decay 38-46 ms 41.00
Time to 5 G’s
D Plane Rotation Max 81 - 106 Deg 89.88

Time 72-82ms 77.50
Moment About Occipital Max -59.0 - -39.0 Ft-Lbs -39.94
Condyle Time 65 - 79 ms 71.75
Rotation Angle - Time Curve 154.38
Decay Time to Zero 147 - 174 ms
Positive Moment - Time Curve 146.00
Decay Time to Zero 120 - 148 ms
Remarks:
Laboratory Technician: _B. Swiecicki
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CALSPAN CORPORATION

Transportation Sciences Center

PART 572E
THORAX IMPACT TEST
Dummy Serial Number 061
Calspan Sequential Test Number 1
Date 9/20/96
Worldfile
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 69-72 Deg F 70
Relative Humidity 10% - 70% 45
Pendulum Velocity 21.6 - 22,4 Ft/s 22.00
Maximun Deflection 2.50-286in 251
Maximum Resistive Force 1160 - 1325 Lbs 1280.37
Internal Hysteresis 69-85% 72.5
Remarks:
Laboratory Technician:  B. Swiecicki
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CALSPAN CORPORATION

Transportation Sciences Center

PART 572E
KNEE IMPACT TEST
Dummy Serial Number 061
Calspan Sequential Test Number 1
Date 9/19/96
Workfile
TEST PARAMETER | SPECIFICATION TEST RESULTS
LEFT KNEE
Temperature 66-78 Deg F 70
Relative Humidity 10% - 70% 45
Probe Velocity 6.8-7.0Ft/s 7.00
Peak Knee Impact Force 1060 -1300 Lbs 1169
RIGHT KNEE
Temperature 66-78 Deg F 70
Relative Humidity 10% - 70% 45
Probe Velocity 6.8 - 7.0 Ft/s 7.00
Peak Knee Impact Force 1060 -1300 Lbs 1154
Remarks:
Laboratory Technician:  B. Swiecicki
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CALSPAN CORPORATION

Transportation Sciences Center

PART 572E
EXTERNAL DIMENSIONS
Dummy Serial Number 061
Calspan Sequential Test Number |
Date 9/19/96
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 70
Relative Humidity 45
Location for Chest Circumference AA 16.9-17.1in 17.0
Location for Waist Circumference BB 89-9.1in 9.0
Chest Circumference (With Jacket) Y 38.2-394in 38.8
Waist Circumference Z 32.9-34.1in 33.3
Chest Depth O 8.4-9.0in 8.6
H-Point Height C 33-35in 34
H-Point from Backline D 53-551n 5.4
Skull Cap to Backline H 1.6-1.8in 1.7
Total Sitting Height A 34.6-35.0in 34.8
Thigh Clearance F 55-6.1in 6.0
Buttock Knee Length K 22.8-23.8in 23.6
Buttock Popliteal Length N 17.8-18.8in 18.4
Popliteal Height L 16.9-17.9in 17.3
Knee Pivot Height M 19.1-19.7 in 19.4
Foot Length P 9.9-10.5in 10.1
Foot Breadth w 3.6-4.2in 3.8
Shoulder Pivot from Backline E 3.3-3.7in 3.6
Shoulder Breadth \Y 16.6-17.2in 16.8
Shoulder Pivot Height B 19.9 20.5 in 20.4
Elbow Rest Height J 7.5-83in 8.0
Shouider - Elbow Length 1 13.0-13.6in 13.3
Back of Elbow to Wrist Pivot G 11.4-12.0in 11.6
Remarks:
Laboratory Technician:  B. Swiecicki
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Appendix D

DUMMY, VEHICLE AND LABORATORY INSTRUMENT CALIBRATION
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