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Purpose and Test Summary

This 30 mph flat frontal barrier impact test has as the main objective to investigate both vehicle
and occupant dynamics during a flat frontal barrier test. A secondary objective is to gather

information on depowered airbags.

This test was conducted with a 1999 Dodge Intrepid that impacted a flat frontal barrier. The

test vehicle contained two instrumented Hybrid I 5th percentile adult female dummies.
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Test Procedure

This test was conducted per VRTC personnel’s instructions. Data was obtained relative to

FMVSS 208, “Occupant Crash Protection,” performance.

The test vehicle was instrumented with eight (8) accelerometers to measure longitudinal, lateral,
and vertical axis accelerations and two (2) inductive pickup switches to measure the driver and
passenger airbag fire times. The vehicle's specified impact velocity range was 47.5 to 49.1 kph. The

vehicle impacted a flat frontal barrier.

The test vehicle contained two (2) Hybrid [T 5th percentile adult female anthropomorphic test
devices (dummies). The dummies were positioned in the front outboard designated seating

positions according to the FMVSS 208 laboratory seating procedure.

Both dummies were instrumented with head and chest accelerometers to measure longitudinal,
lateral, and vertical accelerations; chest deflection potentiometers; left and right femur load cells to

measure axial forces; and upper neck load cells to measure forces and moments.

The forty (40) data channels were digitally sampled at 12,500 samples per second and processed
per Sections 11.13 through 11.15 of the Laboratory Test Procedure.

One (1) real-time panning motion picture camera and fourteen (14) high-speed motion picture
cameras recorded the crash event. The pre-test and post-test conditions were recorded by one (1)

real-time motion picture camera.

The vehicle and occupant data are summarized in Section 2.0. The FMVSS 208 data are
presented in Section 3.0. The vehicle, occupant, and camera 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 miscellaneous test information.




Test Results Summary

This flat frontal barrier test was conducted at TRC on June 15, 1999.

The test vehicle, a 1999 Dodge Intrepid, was equipped with airbags at the driver's and right front
passenger’s seating positions. The vehicle's test weight was 16892 kilograms. The vehicle's impact

speed was 48.2 kph. The vehicle's maximum static crush was 429 millimeters.

The driver’s 15-millisecond HIC was 139 and its 36-millisecond HIC was 279. The driver's
chest maximum resultant acceleration with three (3) milliseconds minimum duration was 56.7 g.
The driver’s chest deflection was 52.8 millimeters. The driver's left and right femur maximum

compressive forces were 2668 N and 4779 N, respectively.

The right front passenger’s 15-millisecond HIC was 303 and its 36-millisecond HIC was 540.
The right front passenger's chest maximum resultant acceleration with three (3) milliseconds
minimum duration was 62.8 g. The passenger’s chest deflection was 13.1 millimeters. The right
front passenger's left and right femur maximum compressive forces were 5078 N and 4093 N,

respectively.




Data Acquisition Explanations

The driver dummy’s head Z-axis acceleration data channel, HEDZG1, recorded a data spike at

approximately 102 milliseconds. This anomaly affected the resultant head acceleration, HEDRGI1.

The passenger dummy’s chest X-axis acceleration data channel, CSTXG2, recorded a data spike

at approximately 77 milliseconds. This anomaly affected the resultant chest acceleration, CSTRG2.

The passenger dummy’s chest Z-axis acceleration data channel, CSTZG2, recorded a data spike

at approximately 109 milliseconds. This anomaly affected the resultant chest acceleration, CSTRG2.




Test type:
Test date:
Test time:

Ambient temperature
at impact area:

Vehicle year/make/

~ model/body style:

Vehicle test weight:
Impact angle':
Impact velocity™:

Primary:
Secondary:

Maximum static crush:

Average rebound:

Number of cameras:
Real-time:
High-speed:

Door opening data:
Left-front:
Right-front:

™~ -

Table 1 Crash Test Summary

Flat frontal barrier impact
June 15, 1999

1455

21°C

1999/Dodge/Intrepid/Sedan
1689.2 kg

0°

48.2 kph

48.2 kph

429 mm

926 mm

Easy
Hard

With respect to tow track centerline.
Speed trap measurement (& .08 km/h accuracy)



Table 1 Crash Test Summary., Cont'd.

Dummics:

Type:

Location:
Restraint:
Number of data channels:
Front seat data:
Seat track failure:

Seat back failure:

Visible dummy contact points:

Head:

Chest:

Abdomen:

Left knee:
Right knee:

Driver #369

Hybrid II 5" percentile

adult female

Left front
Airbag
15

None

None

Airbag,
Headrest
Airbag,

Steering wheel
None

Instrument panel

Instrument panel

2-6

Passenger #289

Hybrid I1I 5" percentile

adult female

Right front
Airbag
15

None

None

Airbag

Airbag

None

Instrument panel

Instrument panel




Vehicle year/make/
model/body style:

Color:
VIN:

Engine data:
Placement:
Cylinders:
Displacement:

Transmission data:
Final drive:
Date vehicle received:

Odometer reading:

Dealer's name and address:

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

Clock

Power door locks

Table 2 Test Vehicle Information

1999/Dodge/Intrepid/Sedan

Grey

2B3HD46R8XH637374

Transverse

6

2.7 liters

_4 speed, ___manual, _X automatic,
_X fwd, __rwd, _ 4wd
N/A

N/A

N/A

Yes Automatic transmission
Yes Automatic speed control
No Tilting steering wheel

Yes Telescoping steering wheel
No Alir conditioning

Yes Anti-skid brake

Yes Rear window defroster
Yes Other:

Certification data from vehicle's label:

Vehicle manufactured by:

Date of manufacture:

VIN:

GVWR:

GAWR: Front:
Rear:

Chrysler Corp.

11/98
2B3HD46R8XH637374
4551 Ib.

2595 Ib.

2031 1b.

overdrive

Yes
Yes
Yes
No
Yes
Yes
Yes
None




Size of tires on vehicle:
Spare tire:

Type of front seats:

Table 2 Test Vehicle Information, Cont'd.

P225/60R16
Space saver

Bucket

Tire & capacitv data from vehicle's label;

Recommended tire size:

Recommended cold tire pressure:

Front:

Rear:

Designated Seating Capacity:

Front
Rear
Total
Vehicle Cargo Weight:

Test vehicle attitudes:

Delivered attitude: LF:
Fully loaded attitude: LF:
Pre-test attitude: LF:
Post-test attitude: LF:

733 mm
723 mm
727 mm
754 mm

P225/60R16

32 psi
32 psi

865 1b.

730 mm
720 mm
728 mm
810 mm

5REZ

LR:
LR:
LR:
LR:

750 mm
728 mm
725 mm
693 mm

2855

752 mm
725 mm
725 mm

756 mm




Table 2 Test Vehicle Information, Cont'd.

Weight of test vehicle as received (with maximum fluids):

Right front 502.1 kg Right rear 268.5 kg

Left front 485.8 kg Left rear 291.7 kg
Total front weight 987.9 kg (63.8% of total vehicle weight)
Total rear weight 5602 kg (36.2% of total vehicle weight)
Total delivered weight 1548.1 kg

Calculation of test vehicle's target test weight:

RCLW = Rated Cargo and Luggage Weight

UDW = Unloaded Delivered Weight (1548.1 kg)

DSC! = Designated Seating Capacity (5)

RCLW? = 522kg

Target test weight = UDW + RCLW + (number of Hybrid IIl Dummies x 47.6 kg per dummy)
Target test weight = 1548.1 +522+952 =1695.5kg

Weight of test vehicle with required dummies:

Right front 5148 kg Right rear 3268 kg
Left front 5126 kg Left rear 332.0 kg
Total front weight 10274 kg (60.8% of total vehicle weight)
Total rear weight 661.8 kg (39.2% of total vehicle weight)
Total test weight 1689.2 kg (0.37% under target test weight)

Weight of ballast secured in vehicle: N/A
Components removed to meet target test weight: Muffler, Rear seat, Rear taillights
CG rearward of front wheel centerline: 1130 mm

Vehicle Wheelbase: 2884 mm

! The designated seating capacity is determined by counting the number of seat belts installed
in the vehicle.
2 From vehicle’s tire label.




Test number:
Test date:
Test time:
Test type:
Impact angle:

Ambient temperature
at impact area:

Temperature in
occupant compartment:

Impact velocity:
Primary:
Secondary
Specified range:

Distance from vehicle to barrier:

Entering velocity trap:

Exiting velocity trap:

Test vehicle static crush:

Overall length of test vehicle:

Pre-test:
Post-test:
Total crush:

Average crush:

Table 3 Post-Impact Data

990615-2

June 15, 1999

1455

Flat frontal barrier impact

OO

21°C

21°C

482 kph
482 kph
47510 49.1 kph

356 mm

51 mm

L: 4973 mm C: 5164 mm
L: 4754 mm C: 4749 mm
415 mm

L: 219 mm
293 mm

Q

Test vehicle rebound from flat frontal barrier:

Distance from test vehicle to barrier:

Post-test:

Average rebound:

L: 940 mm C: 920 mm

926 mm

2-10

;4994 mm
;4750 mm

244 mm

918 mm




Figure 1 Impact Velocity Measurement System

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

The vanes have 305-millimeter spacing.




Figure 2 Accident Investigation Division Data for 30 mph Flat Frontal Barrier Impact

Test date: June 15, 1999
Vehicle year/make/
model/body style: 1999/Dodge/Intrepid/Sedan
VIN: 2B3HD46R8XH637374
Build date: 11/98
Test weight: 1689.2 kg « L >
Vehicle wheelbase: 2884 mm U2 L2
Maximum width 897 mm L 3 i X X \\r__‘
Front overhang: 1074 mm g1 G2 @i s 1
y e
i —Y
|
i
{
Collision Deformation \/’“:r\/
Classification (CDC) Code: 12FDEW3 Q!
|
Crush depth Cl: 219 mm | C=D
measurements: C2: 331 mm /\/*1\ |
C3: 399 mm k
C4: 429 mm :
CS: 357 mm §
C6: 244 mm ‘
Midpoint of damage: D:  Vehicle Longitudinal Centerline

Length of damaged
region:

L:

1525 mm




Fieure 3 Vehicle Accel_erometer Placement

[e]

(Z) + Vertical

(X) + Longitudinal

Side View

Ly

Bottom View
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Driver ?

Passenger *

X

Table 5 Dummy Injury Criteria

Maximum Acceleration
Head
Y Z R X

384¢ -117g -407g 44lg  -560¢g
574¢g -190g -455g 596g 960 g

Maximum Femur Compressive Force

Left Femur Right Femur
Driver 2668 N 4779 N
Passenger 5078 N 4093 N

15-millisecond Head Injury Criteria *

HIC Time t; Time t,
Driver 139 76.9 ms 91.9 ms
Passenger 303 71.1 ms 86.2 ms

36-millisecond Head Injury Criteria’

HIC Time t; Time t,
Driver 279 55.2 ms 91.2 ms
Passenger 540 64.9 ms 100.9 ms

Chest Maximum Resultant Acceleration®

Acceleration Time t; Time t,
Driver 56.7¢ 76.1 ms 79.1 ms
Passenger 62.8¢g 76.0 ms 79.0 ms

Maximum Chest Deflection

Driver 52.8 mm

Passenger 13.1 mm

1 As defined in FMVSS No. 208

2
3

Defined as equal to or exceeding 0.003 sec. duration
See Data Acquisition Explanations

Chest
Y Z
68 ¢g 139 ¢
11.8g 253 ¢




Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy’s head and chest impacted the airbag. As the dummy translated
forward, the dummy’s chest impacted the steering wheel. The dummy rebounded back into its seat
whereupon it hit the back of its head against the headrest. The dummy came to a rest seated upright

in the driver’s seat with its back fully against the driver’s seat and its head bent forward.

Right Front Passenger Dummy

Upon impact, the passenger dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy's head and chest impacted the airbag. After hitting the airbag, the
dummy rebounded to the left. The dummy’s right hand broke the plane of the open passenger side
window and the fingers on the dummy’s right hand contacted the passenger side A-pillar of the

vehicle. The passenger dummy came to rest in the passenger’s seat leaning to the left.

3-3
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Vehicle, Occupant, and Camera Measurements




Figure 4 Pre-test and Post-test Measurement Points

_________ S 1 s FA N U U
Ctr. of |

strg. column ! 2

To 'A' Post
< X1 >
To edge of door
X2 »|  (even number for right
side and odd numbers
l«— X21 3 for left side)
/4 .
Length of N
Engine Block «—— X838 — 3

e X19,20 {right / left side)

——— X10,11

“«——— X67

Rear Datum Reference

To trailing edge behind door

4 (right / left side)

To Headliner

i
'

To leading edge in
front of door
(right / left side)

Ctr. Stig. Column {@ .
1\ _________________

e

Rear Datum
Reference
at center

of rear
bumper

To bottom of

/'A' post (right / left side)

[™~To firewall (right / left side)




Table 6 Impacted Vehicle Measurements

Vehicle year/make/model/body style: 1999/Dodge/Intrepid/Sedan
Test Number: 990615-2

No. Type of measurement Pre-Test Post-Test Difference
X1 |Total Length of Veh. at Centerline 5164 | 4749 415
X2 |Rear Surface of Veh. to Front of Engine Block - 4718 | 4520 198
X3 [Rear Surface of Veh. to Firewall . 4202 4173 29
X4 [Rear Surface of Veh. to Upper Leading Edge of Right Door | 3635 3633 2
X5 [Rear Surface of Veh. to Upper Leading Edge of Left Door 3635 3640 -5
X6 |Rear Surface of Veh. to Lower Leading Edge of Right Door | 3565 | 3571 -6
X7 [Rear Surface of Veh. to Lower Leading Edge of Left Door | 3566 3575 -9
X8 [Rear Surface of Veh. to Upper Trailing Edge of Right Door | 2545 | 2544 1
X9 |Rear Surface of Veh. to Upper Trailing Edge of Left Door | 2542 | 2540 2
X10|Rear Surface of Veh. to Lower Trailing Edge of Right Door | 2540 | 2547 -7
X11Rear Surface of Veh. to Lower Trailing Edge of Left Door | 2540 2551 -11
X12|[Rear Surface of Veh. to Bottom of " A " Post on Right Side | 3558 | 3562 -4
X13|Rear Surface of Veh. to Bottom of " A " Post on Left Side 3566 3563 3
X14Rear Surface of Veh. to Firewall--Right Side 4240 4232

X15{Rear Surface of Vehicle to Firewall --Left Side 4202 4174 28
X16|Rear Surface of Veh. to Steering Wheel Center 3101 3205 -104
X17|Center of Steering Column to " A " Post 306 350 -44
X 18 Center of Steering Column to Headliner 410 420 -10
X19[Rear Surface of Veh. to Right Side of Front Bumper 4994 | 4750 244
X20|Rear Surface of Veh. to Left Side of Front Bumper 4973 | 4754 219
X21{Length of Engine Block 540 540 0

4-3




Figure 5 Vehicle Target Locations




Figure 6 Dummy Measurement Locations for Front Seat Occupants

VERTICAL LONGITUDINAL PLANE VERTICAL TRANSVERSE PLANE

+ ] (B

Passengar

Driver|
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_Table 7 Dummy Measurement Data For Front Seat Occupants

Driver Passenger
Designation Type of Measurement (Serial #369) (Serial #289)
WA Windshield angle 22° 22°
SWA Steering wheel angle 69° N/A
SCA Steering column angle 21° N/A
SA Seat back angle 15° 18°
HZ! Head to roof 200 mm 199 mm
HH Head to header 275 mm 290 mm
HW Head to windshield 652 mm 672 mm
HR Head to side header 240 mm 248 mm
NR Nose to rim 245 mm N/A
NA Nose to rim angle 0.6° N/A
CD Chest to dash 418 mm 410 mm
CS Steering wheel to chest 178 mm N/A
RA Rim to abdomen 80 mm N/A
KDL Left knee to dash 97 mm 102 mm
KDR Right knee to dash 93 mm 90 mm
KDA Outboard knee to dash angle 31° 38°
PA Pelvic angle 22° 22°
TA Tibial angle 44.6° 49°
KK Knee to knee - 255 mm 224 mm
ST? Striker to head , 484 mm 488 mm
Striker to head angle -68.7° -69°
SK? Striker to knee 654 mm 652 mm
Striker to knee angle -1.2° 0°
SH? Striker to H-point 355 mm 349 mm
Striker to H-point angle 14.3° 6°
SHY Striker to H-point (Y dir.) 255 mm 310 mm
HS Head to side window 350 mm 365 mm
HD H-point to door 220 mm 230 mm
AD Arm to door 171 mm 183 mm

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

! Measurement taken from head to sun visor.

? A negative angle indicates the measurement point was above the striker.
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Figure 7 Camera Positions
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Figure 7 Camera Positions, Cont'd.

Barrier
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1 Pre-Test Front View

Figure

Figure A-2 Post-Test Froot Vi
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Figure A-3 Pre-Test Left Side View

Figure A4 Post-Test Left Side View







Figure A-7 Pre-Test Rear View
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Figure A-8 Post-Test Rear View
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Figure A-10 Post-Test Right Side View
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Figure A-11 Pre-Test Right Front Three-Quarter View

Figure A-12 Post-Test Right Front Three-Quarter View
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Figu A-13 Pre-Test Overhead View

Figure A-14 Post-Test Overhead View
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Figure A-16 Post-Test Overhead Close -Up View




Figure A-18 Post-Test Front Underbody View




Figure A-20 Post-Test Rear Underbody View







Figure A-23 Pre-Test Windshield - View 1




Figure A-25 Pre-Test Windshield - View 2

Figure A-26 Post-Test Windshield - View 2




Figure A-27 Pre-Test Driver Dummy Windshield View

Figure A-28 Post-Test Driver Dummy Windshield View




Figure A-30 Post-Test Passenger Dummy “l"i:ld shield View




Figure A-32 Post-Test Driver Dummy Position - View 1
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Figure A-34 Post-Test Driver Dummy Position - View 2



Figure A-36 Post-Test Driver Duy Position - View 3



— ]

—

—

Figure A-40 Post-Test Passenger Dummy Position - View 2
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Figure A-38 Post-Test Passenger Dummy Position - View 1
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Figure A-42 Post-Test Passenger Dummy Position - View 3



Figure A-44 Post-Test Driver Dummy Head Contact - View 1




Figure A-45 Post-Test Driver Dummy Head Contact - View 2

Figure A-46 Post-Test Driver Dummy Head Contact - View 3




Figure A-48 Post-Test Driver Dummy Knee Contact - View 2



Figure A-50 Post-Test Driver Footwell Deformation Yiew




Figure A-52 Post-Test Passenger Dummy Head Contact - View 1




Figure A-54 Post-Test Passenger Dummy Knee Contact - View |




Figure A-55 Post-Test Passenger Dummy Knee Contact - View 2

Figure A-56 Post-Test Passenger Footwell Deformation View
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Figure A-57 Pre-Test Fuel Cap View
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Figure A-58 Post-Test Fuel Cap View
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Figure A-60 Pre-Test Vehicle Tire Information Label View
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Figure A-61 Impact Event



Appendix B -

Data Plots

B-1




SW BB8'8G @ J £¥ BZ- “SW @8 ¥91 8 D 6¢ B¢

vIg 08¢

95¢

0ee

9180 AY3d
(SHI  3JUIl
061 091 ogl

¢-519866 - Y3IGUNN

1631

HdW 0%

80¢ SSAUS
NDI1Y¥37323Y SIXY-X 0U3H

19 3314499 TWINOYS 1674 B OINI QI4J3IYLNI 32000 6661

43ATda

"INT J84

B9~

pe-

es

83

06

NOIL9¥31330¥

(9




S Y@ $8 8 9 T4 11~ ‘SH @8BS 8 9 68 L :Ylvd A93d 9081 SSY1D HD -YILTI4 T9AQ3H :TINN
(S IWIL

oIS 087 oSz 0L 051 091 o] a0] oL o 21 0
N N . . . . . . . - . . . . . . . . . . . . . . . N N . [R—— ®®|
. N . . . N . . B . . B . N . . N . . . . . N . . - — @M|

- > . < L\.I/(}?L)) @

. . N . . N . . . . . . . . . . . . . . . . . . . . . —_ ®M

. . . . . N . . . N . . . . . N . . . . . . . . . . PRp— Sw
7-C719066 - ¥IGWAN 1S3l 807 SSANA INT J9L 26

NOILU¥313008 SIXY-A QUIH ¥IATHO
HdW 85 LY ¥31¥YE TYINO¥A 1674 § DINI O1dIWINI 39000 6661

NOILEY¥373324

(9




89-

pe-

7

es

26

SW 95 98 8 9 7L @v- ‘SW 89 101 @ D ZL 91 :ULUD AUid Bee8y S5¥13 HO Y34 192034
(SHY  3FUIL
BIg p8e 0S¢ (XA (153 031 L1 ael aL ¥ 01 @s-
mmOme:mHmwm cvﬂuwmﬂrvo¢ mwmm.mww . . S o . o
Z-G19066 :¥38WNN 1S3l 882 SSAKWA “INT J¥l

NOI118¥373008 SIXU-Z OY3H d3IATHO
Hdl 0% 1Y ¥314468 TYINCYS L¥7d4 ¥ DIND OI43dLNI 33000 6661

NOTLEd313308

()




B¢

ay

B9

88

Bal

SW 8@ @1- 8 050 8 ‘SU OC S8 B 9 LG kb Y1YO A93d p0@T 55670 HO ¥ILTIY TOYO3H
(SW) 3L
pig P8z 952 0ee 051 09! oL o8] oL By ) Bz-
, mﬁOﬁu..mCﬁ.M&Nmm ﬁ.OHuw.mHAwUO% ﬁu.mﬂ .Omm. . . . . . . . . . . . . T
Z-G19866 - y38WNN 1531 80C SSANS “INT 01

NOL1H¥373230 INYLINS3IY Q¥3IH d3ATH0
HdW 8¢ LY d31dd9g TWINOYd L¥74 8 DINI OI434INT 33000

B661

NOIL9¥37333¥

(J)




SH 89 €9 ® N GB 8¥ZI- ‘SW ZG L1Z & N 86 @11 -9l¥0 A¥3d POGT SSYTD HD c¥ILTL4 TAXAIN : TINNGHOD M
(W) INIL | M

Bre 08¢ @S¢ 9ed 01 031 BEl apl QL Bty el ®m|®m| W

4._
. . . . . . . . o

0

o

. 3 . m
—~———r e 4] =

P

—

aS]

. . . . . - - - N

7019066 936WNN 1S3l 802 SSANS INT Dal 99

30404 dU3HS SIXY-X MI3IN d¥3ATHQ
HdW 8% 1Y Y314498 TYINO¥d LU14 U OINI OId3Y¥INI 33000 6661




SW 96 7L B N bLIST- ‘SH ¥8 EC B N €5 0L 9190 A93d BOGT SSYTI CHD +HILTIA FIAMIN ¢ TINN
(SU1 1L |
Bls 982 P57 022 051 @m_: oc] 201 oL o 31 0.
e I
s de
L S SR o
RS R
7-G19066  43aHNN WE | | .mﬁ mma:. | | | | INT o§L o

HdW 8%

30404 YUIHS SIXY-A AIIN d3ATAHC
16 314398 THINOY4 1974 ¥ OINI OId3¥INI 30000 6661

33404

(281 X N}

!
{
i
!
i



SW 887991 8 N k¥ 051~ 'SH 891G @ N 98 ¥i91 :YLlb0 AUid PBBT 55973 "HO - d3LiI4 TAZA3IN - TINNGHD
(SN 31l
pig 98¢ 2S¢ 0cc P61 091 ogl a0l 0L By 21 02-

.3
. . . . . . - . D 0
=5

)

. m

=== [%] =

x

. . . N
(]

. . B . . N

2-C19066 93aWNN 1S3l 8§02 SSANJ NT Ja1 99

30304 WIXY SIXY-Z AJI3IN dIALHC
HdW 8% 19 ¥314yY8 TUINOH4 L1874 ¥ OINI OI4IYINI 33000 6661




SW 88 ¥S 8 W-N 61 €1- SW 25881 8 W'N 95 v :9Lb0 AYdd | @69 SSH10 "HO - ¥3LTI4 THXX3IN = TINNOHD

(SW)  3UIL
18y B8 0S¢ 0lc 967 091 8Ll 0ol QL oy g1 0C-

. . . f . . . . . . . . . . . . . N . . . . . . . - . . . . - — @NHI

. . . . . . . . . . . N . . . . . - . . . . N . . . B N . . |®Nﬂ

Z-G19066 ¥3GWNN 1531 807 SSANS | “ONT o3l %8

SIXY X IN0AY LN3IUOW XI3IN ¥3IATYO0
HdW 0F LY d31¥Y98 TYINOYd L9714 © OLNI O0143YINT 30000 B6E}1

INOH0L

(W-N)




S BZ £8 @ W-N 90 L6~ ‘SW 8C 141 B W-N 8% 93¢ 0160 Av3d @3 55973 "HI d43id TRANAN 13NN
(SW)  3NI1
pIg B8e 7)°74 A 061 031 ALl @aB1 a4 7} 4 a1 @Nlmwﬁl
. . - . . . . . . . , - . . . . . . . p— ®@|
SN 0

Z-G190@66 -¥38UNN 163l

808¢ SSAWA
SIXY A Ln08Y LIN3IUOW HI3IN ¥3IATHO

“INT Jdl

HdW 85 1Y ¥314¥98 T9INOY4 1¥7d4 Y OINI OId3YLINI 33000 6661

p8}l

anoyol

(W-N)




(o]
=
(&3]
w
w
<
-
[d ]
I

(-]
x

(W5}
—
—
[T
—

SW vb GbZ ® WN £F°G- “SW 88°2ZL 8 WN §4°8 0160 AP3d
(SH)  3WIL

pig 8< I 0ic 061 091 oLl 0ol eL oy Pl 14

. . - . . . . . . . . . . - . . - . - - « — ®Nﬂ|

. . . . . . . . . . . - . . “ - . . . B . . — @Nﬁ

Z-G19066 - §3aWNN 1631 807 SSANA INT 39y 08!

SIXY Z LNn0gy LNJUOH XI3IN ¥3ATHC
HdW 8% 1Y ¥31y¥va TWINOY4 LY74 ¥ OINI OI43¥INI 33000 6661

INDHOL

(W N)




SH B9 £8 @ W-N 21 @8- ‘Sl 21 141 8 W'N 9162 -91v0 A93d 089 SSY10 HJ - Y3ILTI4
(W) IWIL |

Bis P8z ®m_m 0z 061 09} or] P01 oL o) 21 0
U R P
o S
/.\\ , . . ‘ @
o s
U NN J
7-C19966 - 43aHNN F.mE | | .SN mmzz. | | | N1 D91 28!

JTAONOD TWLI4I330 XIAN ¥3ATHO
HdW B 19 dI1H¥YE TWINOY4 1674 © OINT OI43¥INI 33000 6661

3ndyaL

(H-N




SW 96 8L 8 O 7P 9G- ‘SW vy L91 B 0 S8 :0LU0 HU3d @81 SSUT3 "HY :43inis 1OKLST 13NN
(SW) 3WIL
Big p8¢ 0S¢ 0ic 061 091 0Ll 001 0L By Bl el-

7-C19066 93GWNN 1S3l 8§07 SSANd N7 D91 83

NOTLPY3T3JI0 SIXE-X L1SIHI ¥3ATH0
HdW BF 1Y ¥314¥98 YINOYd L1674 U OINI OI43YJLINI 30000 E66I

NOIL1B¥3T3330

()




S 9G93 8 9 8A°S- ‘SH ¥0°CL 8 9 £8°9 :91Y0 NY3d P81 55470 HO (H3ILTI4 T9ALSD
(SH) 3FWIL
oIS P8z Pz 07 061 091 oLl 00’ oL oY o1 0z~
. . . . . . . B . . . . ’ . . . . N . . . . . — ®¢.I
. . . N N . . . . . . . N . . . . . . . . N . E— ®N|
i, \//\/

. . . N . . . . . . . . . N . . . . . . N —_ ®N
. . . . . . . . . . N . . . A . . . . N . N . . — @*
7619066 -43aWNN 1531 807 SSANA INT o9 29

HdW 08¢

NOI1§d373330 SIXb-A LS3IHD ¥IATYO
19 3314398 TYINOY4 1974 ¥ OINT OId3¥INI 32600

6661

NOILY¥37332Y

(9




SW 6 1%y 8 0 LI ¥~

AN p8e

‘S ZS ¥L 8 9 ¥6 €1 91b0 A¥3d 981

05¢

0ee

(SW)1  3HIL
gol 091 oLl 901 0L

{-G19066

S 3 3UNN

1534

HdW 8%

19

80 SSAW3
NDILYY371300Y SIXY-Z 1SIHD H3ATHC
4314498 WINOYS 1874 ¥ OIND O14IWINT 39000

6661

"IND ¥l

By-

0~

8

o

89

NOILYY41333Y

3y




B

ey

B9

08

gal

SW 00 B7- 8 0 10°0 SU 96 9L 8 9 Lb LS :¥1¥D N§3d 081 55YT3 HD ¥ILTI4 TOULSD
(SW]  3WIL
Big B8z Bsz 0z2 86 ) 09! or] 201 oL oY a1 0c-
2-G19@66 93aWNN 1531 867 SSANJ TINT 01

Hdl 8%

NOT1U¥313038 INU1INS3FY 1S3HI HIATHEU
16 431Yy99 WINOYS L¥74 ¥ OINI OI43YLINI 32000 6661

NOILYy31333y

(D




SW 96 8L @ WH B4 ZC- SW 88 By 8 WW ¥B 1 9190 A¥3d 087 SSYT1) HD :¥ILIL4 10XLSD - TN
(sW1 WL
Bis 287 052 pLz 061 091 o5 001 oL oy B 0
I
| | | I
R
R N
s N
m-msgmm._ﬁm%z F.mE | | .gm mmz:. | | N7 ol %%

NOI1331430 1S3HD ¥3ATA0
HdU @ 1Y ¥31Y¥¥Y8 TGINON4 Lu74 b OINI O0143dLINI 30000 5661

LN3IW30E1dS10

CHH)




SW @b 0F B N @5 L997- ‘SW T 7TC 8 N T1 69T 9160 A3 089 55Y70 HD +¥ILTLS FAW3T TINNG
(SH) Wil
als P8z @MN 022 961 091 251 201 oL B 81 0
PR B oy
o e
s e
R R
. . . ‘ . ~ . @
N-magmm.“ﬁm%z 1531 | | .%N mm>E, | | | N1 oaL %

33403 ¥NU3d L1437 ¥3ATH0
HdW 8¢ 1Y ¥314yY8 TYINOYS Ly ¢ OINI OId3¥LINI 33000 6661

33404

(201 X N)




SW 95 +S 8 N £5 8LLk-

‘SN 96 FST 8 N LZ 191 :ULB0 AU3d 065 SSY1J HI - HdLi7I4 1 444Y

{(SW)  3HIL

pig 082 0S¢ 0ec 061 081 oLl 6ol gL Bt Bl ®N.®®M
-
bS]
)
I3 . . - m
. . . . . X
>
. . . . . N

. . e e . —1 pz-

A== R e — )
¢-G190866 -d38WNN 1631 887 SSAWA TINT 4L oe

HdW @¢ LY 4314399 T9INO¥4 1874 U OINI CI43¥LINI 30000 666!

30404 ¥NU34 LHITY ¥IATHA




S @8 BL B 9 SV £S- ‘SW 7L 90T B 9 £C 8 :9l90 A¥Id PO@1 S5610 THO :d3ini3 ¢IXU3H
(SW)  3JUIL
Big 08Z 0G¢ (4 7158 @091 6%l 001 0L By g1 8l
} Aad
2-519066 -y3JGHNN 1531 807 SSAWS “INT QYL

NOLLY¥31320Y SIXU-X QU3H Y3IN3SSUd INOY4 LHIIN
Hdld 85 1Y ¥3134v8 TWINOM4 1U14 U OINI OI43¥INI 33000 6661

09~

Be-

Be

23

06

NOILEY¥3T3309

()




SW 89 69 B O 66 8i- ‘SH 87 L@T B 9 ¥0 L ULV AY3
(

ble v8e 8G2 0l ge | 091 gLl 8ol 9L By 01 Q-

Z-C19066 ~93GWNN 1S3l 807 SSAHJ INT D91 06

NOILH¥3T73208 SIXY-A (QU3H ¥YIIN3SSHd INO¥d LHOIY
HdW 8% 1Y ¥31¥¥dg TYINOM4 L¥13 ¢ OIND OI43¥LNI 33000 6661

NOTLE431330%

(3




93-

Be-

Be

29

pé

S ¥B'SH B 9 BG Gy ‘SN ¢6°F9 @ 9 £6 CT :ULUO Avid peaT 55870 HO -¥3LNi4 Z9703H
{SH) 3JWIL
gig 08¢ ]y 0l o6l 891 gl @601 0L Ay g1 0-
AN
;IlifJlll\illlll\tl\‘l\l\\\\\l 1!/1/1/((!!5\\\{\\\8w Ve
Z2-G19066 :Y3GWUNN 1531 80Z SSAKWAS ‘ "INT QYL

NDI1Y¥373008 SIXY-Z QUIH ¥3IINISSYd INCYd LHIOIY
HdW 05 1Y d4314¥98 TYINOY4 1814 ¥ OINI OId3YLNI 33000 666}

NOILGYd3 713330

{9)




SN ¥ 12 @ 9 C0 0 ‘SW 08 8L ® D 19 65 :9L1b0 AU3d Bo81 SSYTI
(SHY  3WLL

0Ll 61 - 03] oel g0l aL

Big 08¢ 0S¢

2~519066 Y3AWNN 1S31

80¢ SSAWA
NOIL1Y¥371300Y INY1INS3Y (B3H ¥3INISSUd INCYd LHIIY
HdW 0% 19 ¥314Y¥8 TWINGYS 1974 ¥ OINI OI43YLINI 30000 6661

“INI

Jyl

8

N4

B9

b8

2[4}

NOILGH3IT3ITW

(N




INIL
031 0Ll

@01

05¢

8 N 61 8%L :91¥
061

¢-G19966

*438WNN 1531

86 SSANA

30404 ¥U3IHS SIXU-X AJIN YIINISSBd LNO¥4 LHIIH

HdW 8% 19 4314898 WINOY4 Lv14 ¥ DINI UIJ3I4INI 43000

6661

“INT 341

0¥-

BZ-

0

B

B9

30404

(z@1 X N)




S @7 627 B N 15 1b- ‘SW B% 78 @ N 9S 93¢ 0100 Xvid pe81 55970 HO -d3L1is CAAAIN 3N

(SW}  3INIL
7193 p8e 9GS 0l¢ g6 1 a91 B¢l 201 QL BY g1 @mumwu
R R O
R N
N T N
B R N Y
m-mﬁmmmm.”mmmz:z HWMH | | <mom mm>zL | | | "ONT Jdl 03

32404 mcm:m SIXg-A MI3N ¥ION3SSYd INDd4 LHIIN
Hdld 8 1Y ¥314499 TYINONS4 L9714 © OINI OI434INI 33000 6661

324064

(z81 % N)



Ry~

be-

B

Bt

B3

SW ¢S LB ® N GS ¢19- ‘SW Oy 8L & N 18 @vvi :ULY0 Jvid peel 5SY73 HI -¥3LNI4 C4ZX3N
(SW)  3WIL
Zh8) p8c T 92d 061 091 0Ll 001 QL 1714 @i 0c-
Z-G19066 :d3GUNN 1631 80¢ SSAKI "INT Q41

30404 TYIXY SIXY-Z NIIN Y3INISSBd INOYS LHITH
HdW 05 19 ¥314y¥a TWINOY4 L¥14 ¥ OINI OI43YLNI 30000 666}

33404

(201 X N)




B~

09-

89

A

B81

S 91 9L 8 W-N 68 6- SH 7L 06 8 W N 8BS C1 :9ldd AB3d €95 559710 HO :d3itlid CHXAIN
(SH)  JUHIL
pIe B8l 194 9lc 061 NI oLl 001 al )4 g1 0Z-
v AN A _.}\{?5.(;.- .Y, P Mo,
E T RoaN T TN
Z~GT19866 :¥38WAN 1531 80¢ SSAHA “INT 2341

SIXY

X 1N0gy LINIUOW XJ3IN Y3IINISSHd INOY4 LHOTH

HdW 8¢ 1Y Y314¥99 TYLINO¥S L¥1d ¥ OINT OId3Id4LINI 30000 6661

3N0Y0L

(H-N)




gel-

p9-

B9

BZ1

S #9201 @ W-N S¥ 61~ ‘SW 669 8 W N 61 1 U1U0 JHvid @89 SSY13 "HO :¥3inld ZHAAIN
(SW)  3WIL
gl 88¢ 0S¢l 0Ll 661 091 0Ll 281 9L By Bl 0z-

Z-G19066 J3gWNN 1531

SIXG A LNogy
HdW 9% 1Y 3314494

807 SSAKA “INT D4l
INJUOH XD3N ¥3IINISSHd LINO¥4 LHILY
JYINOY4 1674 9 DINI OI1d3¥INI 30000 6661

P8l

noydlL

(H-N)




pe1-

p9-

b8

Bl

B8}

SW9F LIt 8 WNTZ'&- "SHZI L8 8 WNZEBI 9180 AYid P@9 SSH10 HI H3ILTIS CWZAIN
(SH1  3WIL
Big B8Z 06¢ 0ee 061 291 8cl 801 0L A4 81 0C-
e —— J/\.\.\.\\Il
¢-G19066 :JIGNAN 1541 80C SSANA “ONT J¥L

Hdl

SIXY Z Ln0ay INIWOU MI3N J3ISNISSEd INO¥4
@g 1Y ¥314¥94 WINOY4 1874 U DINI 0143JINT 32000 6661

LHOTY

INByaL

(W-N)




o
(st

.
—
Lo

SW @0 C@l 8 W N ¢6 8¢
BIg B8Z BS¢
Z-5719966 :¥38UNN 1531

8¢ SSANA

37AONGD TWLI4I3J0 MI3IN ¥3IINISSYd LNO¥d [HIOIY
HdW 8€ 1u y3Td¥yd IWINOY4 L1674 8 OINI OI43¥LINI 30000

"INT 041

Bel-

B9-

€9

Bl

B81

IngAot

(W-N)




SW bb LL B 9 $D 96- ‘SW ¥8 £BZ B 9 ¢L ¢ ULV AY3d @81 SSYT0 HO 431714 CIXLSD - 13NNEHD

(SW)  3JWIL
293 P8l 06¢ 0ce 061 031 0Ll ae1 a4 %24 B1 ®N\®®H| :
. . . . ) . . M
|
- - . . . . . , . . . B . . . - . . JR— ®®| ,
. . . . . . . . . . . . . . . . . . . ap—— @@l
g
[gp]
. . . . . . . o
m
—
. . . . . - . m
=
g
(o)
. . . . N
. . . . . . . N . — ®N|
B
HMM%WMMMMAMWW GOT3T1STNbOy EIE(Q 99§
8z

Z-G19866 y3GWNN 1531 80¢ SSAWI “ONT ¥t
NOT 163313000 SIXY-X 1S3IHI YIINISSYd INO¥4 LHI1Y
HdW 05 1b ¥31¥d¥8 TYINOH4 1674 U DINI QIJ3YINI 32000 6661




SH 89 LL 8 9 998~ ‘SW 89°S6 8 J £8 11

pig p8¢ 8se

19180 Av3d @81 SS¥13 "HO 43114
(SW)  3HIL

XA 067 val oLl 001 0L ot Bl be-

| |

|

* |

Z-G19066 :Y3GHNN 1S3L

80¢ SSAUA
NOILY¥313008 SIXY-A L1S3IHD ¥IINISSHd LNO¥3 LHIIY

"INT 24l

HdW 85 1Y 3314398 TYINOY4 1813 ¥ OINI OI43YLINI 33000 bebl

B~

Bl-

Be

By

B9

NOIL&¥313300

(3]

i



SW 21687 8 9 665 41~ "SWH 96 %L 8 D ¥£ GZ :¥1lW(d Avdd P81 SSY1I "HI ¥3LTI4 C3Z183
(SH)  JHIL

pig B8e BS¢ 9ee 051 031 Pl 6ol éL k4 p1 @Nl@@:
. . . e e e -— pZ-

7

. - . . . . . p— @N

. . . N . . . . . B f . . N . - . . . . . . . . . . . . PR— ®¢

suoTieueTdxy uorlisinboy eleq o9§

¢-G19066 ¥3QUNN 1531 8@ SSANA CINT QYL 03

NOI1P¥373230 SIXE-Z LS3IHI YIINISSEd LNO¥4 LHITY
HdW 8S 1Y 43149499 TYINOY4 1§74 U OINI O1d34INT 33000

6661

NOIL9¥37333Y

£J)




bre

Be

oy

03

88

bal

Sii 08 @Z- 8 0 16 @ 'SH ¥¥ LL 8 J 82 86 ©iUd AY3d 8T SSYT3 THI H3LI4 ¢IY¥183
(SW)  3JHIL
P8l 06¢ 0lc Qa1 891 g1 001 aL k4 B1 ¢~
. mWOmeamamwm WOﬂumervo¢ mwmo.www . . . . . . . . . . . . . . T
¢-G19066 :Y¥3IGWUNN 1531 88¢ SS5AUHA “INT J¥lL

NOT1P¥373220 INULTINS3Y L[S3IHI HIINISSHd LNOY4 1HIIY
Hdld BE 1V ¥31d3¥¥8 GINOYS 1674 © OINI OI434INI 33000 5661

NOT1Bd313300

()




SH 8 56 & WW L8 ST- “SW ¥0°GS 8 WW 84 1 -916Q Av3d 881 55670 "HO :43llld AR
. (SH)  3HIL
Bl 08¢ 0S¢ 9ce @4« 091 gLl 201 0L By 81 ®N|®m|
O [ N
L e
o s e
A | I R
s e
7-G19066 :¥3QUAN 1S3l | | .msw mm>ZL ‘ . . . "INT QL 05

NOIL337430 1S3HD ¥3INISSUd INO¥4 pron
HdW @F 1Y ¥31¥¥98 TYINOY4 LY14 © OIND OI43YINI 33000 6667

IN3HFIY451d

(W)




B8-

oy-

Bl-

ec

SW ¥0 GS 8@ N 62 8L8S- ‘SW vy £0C @ N @8 ¢yl -9Lb0 Avdd 085 S5673 "HO -d3iil4 N4
(SW)  3JNIL
9ie 08z 98¢ 0ec 061 291 gLl 901 0L By 01 0Z-
Z-G519066 ¥IEUNN 1S3L 88C SSANA “INT 34l

HdW 0%

30404 UNWIS L1437 YIINISSUd INO¥d EIHOTY
L9 ¥YITHY88 TYINOYM4 1674 B OINI 0Id3¥LNI 39000 6661

30404

{201 X N)




51 BF ZG @ N 69 ¢6@y- ‘SH 9% GIC @ N @@ 9t -vivd
(

pig 88e 0S¢ Bec 06}

put g
(5]

88-

pg-

By-

Be-

7-G19966 d3qUNN 1531 8@¢ SSAKA
30404 ¥NW34 LHOTY ¥IINISSUd LINO¥S LHIIN

Hdl 8% 1Y ¥31¥¥98 TWINOY4 1974 ¥ OINI OIJ3HINI 39000 6661

NI Ju1 ¢

33404

{201 X NJ




SW ¥9 2y 8 9 62 LS 'SH

19Y g8e 0S¢

Py 0L 8 9 ¥8 ¥1 :ULY0 Avid 89 554713 "HO 43111 19%708

8ec

(SH1 3HIL

061 89} 8Ll 081 8L N4 01 0¢-

2-G19066 :JIGUNN 163l

HdH ef

86¢ SSAHA “INT ¥l
NOTLHY3 13208 SIXG-X ¥I41THI IAvds 1437
1Y 4314499 TUINOY¥4 L1974 ¥ DINI OIJ3IYINI 32000 6661

Dy~

ac-

0e

B

83

NOILbd31320y

(I




SW 96 b2 B9 IS 19- ‘SW b2 6L 8 9 28 SZ ¥iYO WyId 99 SS6T) HO -Y3ILTI4 19K : T3NNY
(S 3L
ois 987 05z 022 061 091 o5 001 oL ob el 0
B . . . R B . . . . . . . + — ®®|
. . . . . . N . . . B . . N . P— ®¢|
N . . . . B . . . . . . . . N . o — &Nl
B e e X T e \./\\/ (%
~_~ J
. . . . . . N . . . . . . . . N . —_ ®N
Z-579066 938WNN 153l 807 SSANA INT JuL oY

HdlW

NOTLPY¥3T3J0Y SIXY-X ¥3dITPI IXB¥E 1HOIY
B¢ 1Y ¥31¥Y¥98 TUINOYd Lu14 ¥ OINI OI43YINI 35000 b66Y

NOTLB¥31330y

(N




B9-

pE-

7))

09

Be

SW 82 19898788 ‘SH 91 ¥, 8 9 8L 8y :VUIV0 AV3d B9 SSYTD HIY -d3ltl4 10%3d0
(SH1  JNTL
A9y v8< BSZ 0Ll v61 291 gLl 201 as oy 81 B~
LN N, >>>
- AT T
Z-519066 -¥3gUNN 1S3L 8@¢ SSANA “INT 4L

NOT1B¥303308 SIXU-X ¥ILIN3D T3INUd HSHA
HdW 8¢ 1Y ¥314¥98 TWLINGYS 1974 U OINI O1d34INI 33000 6661

NOT L9d373300

(3




BCl-

p8-

BY-

DY

B8

SW by 1¢ ® 9 66 BYI- ‘SH ¥8'Gy 8 D 8L 6F :9LV0 AV3d @9 55973 "HJ -¥3iild TOXONT
(SH)  3HIL

ple B8C 0S¢ Ble ¢61 097 gel 8ol 8L gy 21 Be-

_
J
7-G19066 -¥3GUNN 1531 8@¢ SSAHA “INT J¥l
NO1LY¥3733308 SIXP-X 401 3INIINI
Hdi @S 19 ¥3183yg TYINOY4 1874 U OINT 0I1d3YINI 39000 6661

NOTLBH3713300

N




SW @2 1% 8 9 69 1C1- ‘SH @0 cv 8 O 68°S% -UiG0 HP3d 29 SS9YT0 H3 - Y3lnl4 AL PHE
(SHY  3WIL
A% B8¢ 05¢ Bee 061 031 8Ll 001 0L 14 Bl 0e-
\V
¢-519866 -y3IGUNN 1531 80¢ SSAWA TINT 24l

HdW

NOT1U¥373038 SIXP-X H01108 INIINT
@S 1Y 431y¥y¥9 TYINON4 1974 ¥ OINT OI43YLNI 33000 6661

pci-

98- |

by-

NOILg¥313309

()

14

68 !




S @@ 9 @ 9 G8'8- ‘Si 919081 @ 3 89°3 :U1Ul H9id @9 SS813 HI -¥3Lld 192404 - T3NNUHD
(SW)  3WIL
A3 B8¢ 0S¢ 14 061 0391 3 ) AL by i @N.@@t
. . . . . . N B . . . . . , . . . . . . . . — ®¢l
r
(9]
. . . . - . - . (]
m
—
-
— /\/\\/ SN \/\.).\/ ><\/\/\/>> 0 =
=S NN\~ J /K/QQK\A\S/\& \/ W
. . . . . . - N . . . . . . . . . . . . . . . . . p— @*
B9

¢-G19066 :d38UNN

1631

88¢ SSARA “INT J¥1
NOILYY3T3304 SIXY-Z ¥3ILNID HP3Y¥ ITITHIA
HdWd 9% LY ¥3T4y¥8 TWINOYd L9714 ¥ OINI OI43IYINI 30000 6661

|
|




SW @V 99 ® 9 £ 82~ ‘SN BI LIT 89 SB'C :¥LY0 Avdd @9 SSH70 "HI ¥4 1Oxd L
(SW] 3HIL
ple B8< 05¢ eec 061 091 erl 001 gL )4 81
T~ \.I/(/\/\l/\l.\
Z-G19@66 :d38WNN 1531 80¢ SSAWA “INT 241

NOI1B¥313009 SIXB-X 1835 Y93y 1437
HdU 8S 1Y ¥314y68 TWINOY4 1874 U OINI OI43Y¥INI 32000 5661

By~

Bc-

B

B

b3

NOTLBY¥313398

()




SW @0 99 B O G6'6Z- ‘SH ¢6

pig B8< 0s¢

vie

LB1 8 9 £1 ¢ :9lbl APdd @5 SS870 "HJ -y¥3i7Is 1oxddl

(SN 3UHIl

061 091 oLl go1 8L BY 81 8l-

- Lll(lff/\/\l\/.l\

¢-G19@66 :d38UNN 1531

HdW 8%

802 SSAKA CINT L
NOT1P¥373009 SIXY-X 1935 dU3¥ LHIIY
1Y ¥314yua T9INOH4 L¥T4 ¥ OINT OId3¥LINI 32000 B6EY

Q-

0l-

Be

By

23

NOTLo¥313300

(3)




SW ¢S GI @ A L1 0~ ‘SW ¥¢ 81 8 A 69 0 :ULU0 JV3d pea8T S5970 "HO d3LTI4 10588 - T3INNE

(SU1 3WIL

Bls P8z 857 07 051 091 or1 oe] oL B 8] 0T~
] e
T R R
o s
R B o
m-masmm._ﬁm%z P.mE | | .mgm SSANS | | . ..m;: 1 9%

dMMIId 3414 9U8¥IY FATLINONT 301S ¥IAINHO
HdW @5 1Y ¥314¥99 TYINOYS Lb74 & OINI OI43YINI 30000 6661

3391704

(1-81 X A)




SH Z1'EC 8 A CB 1-

%)

88¢

14

‘SHoBy L @ A Bl

(5180 Avid
(SH)

0ed @61 891

INTL
0Ll

¢-519066

SY3FEUNN 1831

802 SSAUA
dN¥J1d 3814 99gy¥IY JATLONONI 30IS ¥3INISSUd
HdWd B¢ LY ¥31¥¥Y9 TYINOY4 L9714 ¥ OINI OI43YINI 32000 666}

“INT 241

B8-

By

08

Bll

39 L70A

(=91 X Al




Appendix C

Miscellaneous Test Information

C-1




Accelerometers:

Potentiometers:

Load cells:

Neck load cells:

Dummy Sign Convention

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

+Chest longitudinal deflection: Outward

+Femur force: Tension

+X force: Head rearward
+Y force: Head leftward
+Z force: Head 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




Filtering Data

J211 MAR95
Load Cell Barrier Forces Class 60

Vehicle Structural Accelerations Class 60

Occupant

Head Accelerometer Class 1000
Neck Class 60

Chest Accelerometer Class 180
Chest Deflection Class 180
Femur Force Class 600

Sternum Accelerometer Class 180

Lower Leg Class 600




Vehicle Instrumentation Placement

Vehicle year/make/model/body style: 1999/Dodge/Intrepid/Sedan
Test number: 990615-2

QOrientation
Number _Location Axis Manufacturer Model SN (+ Sensing)
1 Left Brake Caliper X Endevco 7264-2000T J20036 Forward
2 Right Brake Caliper X Endevco 7264-2000T J26511 Forward
3 Instrument Panel X Endevco 7264-2000T J25018 Rearward
Center
4 Engine Top X Endevco 7264-2000T - J26861 Rearward
5 Engine Bottom X Endevco 7264-2000T 125048 Rearward
6 Vehicle Rear Center Z Endevco 7264-2000T J27791 Up
7 Left Rear Seat X Endevco 7264-2000T J27446 Rearward
Crossmember
8 Right Rear Seat X Endevco 7264-2000T J26525 Forward
Crossmember
9 Driver Airbag N/A  Fluke Y8101A [P1 N/A

10 Passenger Airbag N/A  Fluke Y8101A P2 N/A




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 right 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 leds 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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