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SECTION 1.0

PURPOSE AND TEST SUMMARY

This test was conducted as research in support of reducing heavy truck

aggressiveness. This test was conducted on April 26, 1993.

The stationary vehicle, a 1988 Ford Taurus 4-door sedan, was equipped
with a 3.8-liter, 6-cylinder, transverse gasoline engine and a 3-speed
automatic transmission. The test weight of the vehicle was 1581 kg. The
vehicle was instrumented with eight (8) longitudinal axis accelerometers,
one (1) lateral axis accelerometer, one (1) vertical axis accelerometer and
two (2) seat belt force load cells. One (1) Part 572E dummy was seated in
the left front outboard seating position according to the dummy placement
procedure specified in Appendix B and Optional Appendix C of Laboratory
Procedure TP-208-08. The dummy was instrumented in the head, chest, and
pelvis with longitudinal, lateral, and vertical accelerometers. The dummy
was also instrumented with a 6-axis neck load cell, two (2) femur load

cells, and a chest deflection potentiometer.

The stationary vehicle was impacted in the left front at 0 degrees by a
moving heavy truck at 80.5 kph. The intended impact engagement was the left

front of the car with the left front of the truck.

The moving heavy truck’'s test weight was 11,163 kg. The truck was
equipped with a standard bumper extended 16 inches forward of the standard
location. The truck was instrumented with two (2) longitudinal and lateral

axis accelerometers and one (1) vertical axis accelerometer.

The dummy’s head injury criterion, HIC, was 2,035. The dummy‘s chest
deceleration with 3 milliseconds minimum duration was 46.4 g. The dummy’s

maximum left and right femur forces were 8110 N and 13,210 N, respectively.

The vehicle, dummy, and heavy truck data were multiplexed and recorded
on a l4-channel analog tape deck. The analog data was digitally sampled at
8000 samples per second. The data was digitally filtered as per SAE J211
oCcT8s.
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The test was filmed by one (1) real-time panning motion picture camera
and five (5) high-speed motion picture cameras operating at approximately

500 frames per second.

Section 2.0 contains the vehicle, dummy , truck, and test data.
Appendix A contains the pre- and post-test still photographs. Appendix B
contains the final test data plots. Appendix C contains dummy certification

information. Appendix D contains miscellaneous test information.
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SECTION 2.0

VEHICLE, DUMMY, TRUCK AND TEST DATA



DATA ACQUISITION EXPLANATION

The driver lap belt outboard force and shoulder belt force, LBOFl and

SHBF1, recorded an anomalous spike at 24 milliseconds.

The engine top X-axis accelerometer, ENGXGl, data was lost from 115 to
113 milliseconds and the data channel did not return to zero after the crash
test as a result of the vehicle's crush pinching the data cable. This

affected the engine top X-axis velocity calculation, ENGXV1.

The engine bottom X-axis accelerometer, ENGXG2, data was lost after 98
milliseconds as a result of the vehicle's crush cutting the data cable.

This affected the engine bottom X-axis velocity calculation, ENGXV2.

The right brake caliper X-axis accelerometer, BCRXGl, data was lost
after 59 milliseconds as a result of the vehicle's crush cutting the data
cable. This affected the right brake caliper X-axis velocity calculation,

BCRXV1.

The truck front frame crossmember X-axis and Z-axis acceleration,
FFCXGA and FFCZGA, data channels did not return to zero after the crash
test. This affected the truck frame crossmember resultant acceleration,

FFCRGA, and X-axis and Z-axis velocity, FFCXVA, and FFCZVA, calculation.



TABLE 1 CRASH TEST SUMMARY

TEST TYPE: Heavy Truck into Stationary Vehicle

TEST DATE: 04/26/93 TEST TIME: 1350 AMBIENT TEMP. (|C):
VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1988/Ford/Taurus/4-door sedan
VEHICLE TEST WEIGHT (KG): 1581

IMPACT ANGLE (DEG)*: O

IMPACT VELOCITY (KPH)*x: PRIMARY = 80.5 SECONDARY = 80.5
MAXIMUM STATIC CRUSH (MM): 1S9

DUMMY : Driver #048

TYPE: Part 572E

LOCATION: Left front

RESTRAINT: 3-point unibelt

NUMBER OF DATA CHANNELS: 35

NUMBER OF CAMERAS: HIGH-SPEED 5 REAL-TIME 1

*With respect to tow track centerline.
**Speed trap measurement (s .08 kph accuracy)
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TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Ford Motor Company
MAKE /MODEL: Ford/Taurus VIN: 1FABP5242JG257037
BODY STYLE: 4-door sedan MODEL YEAR: 1988

COLOR: Brown

ENGINE DATA: TYPE: transverse CYLINDERS: 6 DISPLACEMENT: 3.8 liters
TRANSMISSION DATA: _3 SPEED, MANUAL, _X AUTOMATIC, _X FWD, RWD, 4WD
DATE VEHICLE RECEIVED: NA ODOMETER READING: 41,512

DEALER'S NAME AND ADDRESS: NA

ACCESSORIES:

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

REMARKS:

1. IS THE VEHICLE STOCK THROUGHOUT? Yes

2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? No
3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? No

4. CONDITION OF THE FRONT/REAR BUMPER AND FRAME: Good

CERTIFICATION DATA FROM VEHICLE'S LABEL: *

VEHICLE MANUFACTURED BY:

DATE OF MANUFACTURE: VIN:
GVWR: LBS
GAWR: FRONT: LBS., REAR: LBS.

*The vehicle did not contain a label stating certification data.



TABLE 2 TEST VEHICLE INFORMATION CONT'‘D

TIRES ON VEHICLE (MFR., LINE, SIZE): Goodyear, Invicta, P205/70R14

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 35 PSI
REAR: 35 PSI

SPARE TIRE (MFR., LINE, SIZE): General, Temporary, T135/80R14

TYPE OF SEATS: FRONT: Split bench
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually adjustable
MAXIMUM WIDTH: 1792 MILLIMETERS

WHEELBASE: 2680 MILLIMETERS

LOCATION OF LABEL STATING TIRE & CAPACITY DATA:

The label was located on the passenger’'s side C-pillar.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P205/70R14

RECOMMENDED COLD TIRE PRESSURE: FRONT: 35 PSI; REAR: 35 PSI
DESIGNATED SEATING CAPACITY: _2 FRONT _3 REAR _5 TOTAL
VEHICLE CAPACITY WEIGHT: 900 LBS.

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN MILLIMETERS):

DELIVERED ATTITUDE: LF 697; RF 700; LR 633; RR 639
PRE-TEST ATTITUDE: LF 6396; RF 6S99; LR €605; RR 610
POST-TEST ATTITUDE: LF 592; RF 635; LR 556; RR 672



TABLE 2 TEST VEHICLE INFORMATION CONT’'D

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

RIGHT FRONT 460
LEFT FRONT 474
TOTAL FRONT WEIGHT 934
TOTAL REAR WEIGHT 511

TOTAL DELIVERED WEIGHT 1445

TARGET TEST WEIGHT 1581

WEIGHT OF TEST VEHICLE:

RIGHT FRONT 458
LEFT FRONT 493
TOTAL FRONT WEIGHT 951
TOTAL REAR WEIGHT 630
TOTAL TEST WEIGHT 1581

WEIGHT OF BALLAST SECURED IN

KG

KG

KG

KG

KG

KG

KG

KG

KG

KG

KG

RIGHT REAR 260 KG

LEFT REAR 251 KG
(64.6% OF TOTAL VEHICLE WEIGHT)

(35.4% OF TOTAL VEHICLE WEIGHT)

RIGHT REAR 315 KG

LEFT REAR 315 KG
(60.2% OF TOTAL VEHICLE WEIGHT)

(39.8% OF TOTAL VEHICLE WEIGHT)

VEHICLE CARGO AREA: None

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG = 1067 MILLIMETERS REARWARD OF FRONT WHEEL CENTERLINE

*The target test weight was established during Test 920507.




TABLE 3 TRUCK INFORMATION

WEIGHT DISTRIBUTION

FRONT: 3543 KG

REAR: 7620 KG

AXLE SPACING
FRONT: 3835 MM

REAR: 1308 MM

DISTANCE OF C.G. BEHIND FRONT AXLE: 3064 MM

BUMPER DESCRIPTION: Stock truck bumper extended forward 16 inches.
Truck damage:
The front axle was pushed rearward on the leaf spring.
The left bumper bracket cracked. The bumper face was
badly deformed.

2490
O
[} o
1 3¢
u 0.0 o. 0 o
¥ 356 O
‘J/ TRUCK BUMPER
4
1s@ CAR BUMPER 740
L
r< 1625 >|
380
All dimensions are Iin milllimeters.



TABLE 4 POST-IMPACT DATA

TEST NUMBER: 930426

TEST DATE: 04/26/93 TEST TIME: 1350
TEST TYPE: Heavy Truck into Stationary Vehicle IMPACT ANGLE: O
AMBIENT TEMPERATURE AT IMPACT AREA: 4° C

TEMPERATURE IN OCCUPANT COMPARTMENT: 4° C

IMPACT VELOCITY: PRIMARY
SECONDARY

80.5 KPH
80.5 KPH

(SPECIFIED RANGE = 78.7 TO 8l1.3 KPH)
DISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP = 381 MM
EXITING VELOCITY TRAP = 51 MM

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

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 4539; C 4800; R
POST-TEST: L 4447; C 4665; R
TOTAL CRUSH: L 92; o] 135; R

AVERAGE CRUSH: 72

4642

4652
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FIGURE 1 TIMPACT VELOCITY MEASUREMENT SYSTEM

MOVING
BARRIER

PHOTO EMITTER/
RECEIVER PAIR

TRACK THREE PHOTO

INTERRUPTION VANES

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

The vanes have 305-millimeter spacing.

2-9



FIGURE 2 VEHICLE CRUSH

L/2 > 1/2 >

TN

T— c2 a3 ¢ Cf Cf _f

%
— |

-
-

», -— Y

NOTES: L is pre-test length of contact surface.

Cl through Cé are spaced equally apart.

CL is vehicle centerline.

All measurements are in millimeters.

Vehicle Ford Taurus

PRE-TEST POST-TEST CRUSH
L 1524
c1 4539 c1 4447 Ccl 92
Cc2 4744 Cc2 4545 c2 199
c3 4800 c3 4633 c3 167
c4 4800 c4 4683 c4 117
C5 4735 C5 4695 Ccs5 40
cé 4642 Ccé 4652 cé -10
CL 4800 CL 4665 CL 135




FIGURE 3
PRE-TEST AND POST-TEST MEASUREMENT POINTS

yr\\NRear Datum Reference

Length of
Engine Block

To Edge Of Door
(Even Number For
Right Side and
O0dd Number for
Left Side)

To Trailing Edge
Lehind Door
(Right/Left Side)

To Leading Edge

In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

Rear Datum

Reference
To Bottom OF gz gzzzer
' 1 .
A" Post (Right/ Bumper

Left. Side)
To Firewall (Right/Left Side)

To Strg. Column
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FIGURE 4

VEHICLE ACCELEROMETER PLACEMENT

¢(X> + LONGITUDINAL

SIBDE VIEW

(Yi) + LATERAL %
|
----- ot e ] <—I 2

BOTTOM VIEW
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FIGURE 5

HERVY TRUCK ACCELEROMETER PLACEMENT

Z
-+ + T
X
SIDE VIEW
[T T
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BOTTOM VIEW
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TABLE 9 POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

HEAD

CHEST

ABDOMEN

LEFT KNEE

RIGHT KNEE

DOOR OPENING:

FRONT

REAR

SEAT MOVEMENT:

FRONT

REAR

GLAZING DAMAGE:

DRIVER #048 PASSENGER # NA

Instrument panel

Steering wheel

Steering wheel

Instrument panel

Instrument panel

LEFT RIGHT
Opened,

Tools required with difficulty
Opened,
with difficulty Opened easily
SEAT BACK FAILURE SEAT SHIFT
None None
NA NA

The entire windshield was cracked on impact.

The driver's side door glass also cracked on impact.

OTHER NOTABLE IMPACT EFFECTS:

None
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DUMMY KINEMATIC SUMMARY

The dummy translated forward at impact. The dummy‘s hands and knees
impacted the instrument panel. The dummy‘’s chest and torso impacted the
steering wheel. The dummy’s head impacted the top surface of the instrument

panel. The dummy came to rest against the steering wheel.
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FIGURE 6 DUMMY AND SEAT POSITIONING DATA

PRE-IMPACT DATA:

MAKE/MODEL/BODY STYLE: Ford/Taurus/4-door sedan

MODEL YEAR: 1988 COLOR: Brown
DATA FROM CERTIFICATION LABEL:
VEHICLE MANUFACTURER:
DATE OF MANUFACTURE: VIN:
GVWR: LBS.; GAWR: FRONT = LBS.; REAR = LBS.

POST-IMPACT DATA:

DATE OF TEST: 04/26/93 TIME: _1350 TEMPERATURE: 4° cC
IMPACT VELOCITY: PRIMARY = _80.5 MPH SECONDARY = _80.5 MPH
REQUIRED IMPACT VELOCITY RANGE: 79.7 TO _81.3 MPH

SEAT TYPE: Bucket ADJUSTER TYPE: Manual

FRONT SEAT BACK TYPE: Manually-adjustable
TECHNICIANS: R. Cribley, R. Summers, K. Watkins

DRIVER DUMMY #_048 TYPE:_HIII

HEAD 471
TARGET 9
KNEE 588
JOINT 96°
APPROX- _ 271
IMATE 131°
"y E— '?
POINT 2 3
3 h
A4 b
.
- N
Fwpd MllDL AFT AFT—]M o L-FwD
A= _ 1425
B = NA
c = NA A o
D = 336 - 8
E = NA = C
DOOR GLASS "'.{-D e E
HEIGHT = _202 m
BRI VRl
ff ! ) | 1::
LEFT
rront | IICT—T ! - FRONT
DOOR TOP VIEW DOOR
DRIVER PASSENGER
DUMMY DUMMY

ALL ANGLES ARE RELATIVE TO VERTICAL PLANE THROUGH DOOR STRIKER.
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
*The vehicle did not contain a certification label.
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PASSENGER DUMMY #_NA TYPE:

HEAD
TARGET
KNEE
JOINT
APPROX-
IMATE
nH"
POINT

DOOR GLASS
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FIGURE 7 DUMMY IN VEHICLE POSITIONING DATA

DRIVER PASSENGER

048 NA
HH 360
HW 592
CD 556
Ccs 340
KDL 116
KDR 114
TA 18°
SA 23°
HSW 471

DRIVER PASSENGER
048 NA
165

257
104
187
202
293

52 888 & 8

560

KNEE OUTER BOLT HEAD TO
OUTER BOLT HEAD SPACING:

DRIVER = 280
PELVIS ANGLE:
DRIVER = 25°

HH = HEAD TO WINDSHIELD HEADER HR = HEAD C.G. TARGET TO SIDE ROOF HEADER

HW = HEAD TO WINDSHIELD HS = HEAD C.G. TARGET TO SIDE WINDOW
CD = CHEST TO DASH AD = ARM TO DOOR

CS = CHEST TO STEERING WHEEL HD = HIP TO DOOR

KD = KNEE TO DASH KK = KNEE TO KNEE

TA = TORSO ANGLE AA = ANKLE TO ANKLE

SA = SEAT BACK ANGLE HA = HEAD C.G. TARGET TO A-PILLAR

HSW= HEAD TO STEERING WHEEL

TORSO AND SEAT BACK ANGLES ARE RELATIVE TO VERTICAL.
ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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FIGURE 8 SEAT BELT POSITIONING DATA

DUMMY 'S CENTERLINE

'D' RING

SHOULDER BELT PORTION

LAP BELT PORTION

]

I
l

!

MALE BLADE

3 MILLIMETERS THICK

BUCKLE ASSEMBLY ALUMINUY PLATE

RETRACTOR

/|

REEL
INBOARD ANCHORAGE

OUTBOARD ANCHORAGE

FLOORPAN __//ﬂ

DRIVER
DUMMY
A -~ TOP SURFACE OF ALUMINUM PLATE TO BELT
UPPER EDGE 355
B - TOP SURFACE OF ALUMINUM PLATE TO BELT
LOWER EDGE 280
C ~ DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP 83
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP 23
E - DUMMY CENTERLINE TO INTERSECTION OF UPPER
TORSO BELT AND LAP BELT 210

ALL MEASUREMENTS ARE IN MILLIMETERS.
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NR

NH

HS

SCA

SWA

ALL

FIGURE 9 DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSEMELY DATA

SCA

////”_“B'POST

\—— DOOR STRIKER

POSITION OF STEERING COLUMN TILTING AND TELESCOPING ADJUSTMENTS, IF ANY:
The steering column was fastened in the third of five positions.

MEASUREMENTS

- DISTANCE FROM TIP OF DUMMY'S NOSE TO TOP

REAR SURFACE OF STEERING WHEEL RIM. 423
-~ DISTANCE FROM TIP OF DUMMY'’S NOSE TO CENTER

OF STEERING COLUMN HUB. 425
- DISTANCE FROM CENTER OF STEERING COLUMN HUB TO

THE FORWARD SURFACE OF THE DOOR LOCK STRIKER PIN. 597
- ANGLE OF STEERING COLUMN RELATIVE TO THE

HORIZONTAL X AXIS 23°
- ANGLE OF STEERING WHEEL RELATIVE TO THE

HORIZONTAL X AXIS 67°

DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
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FIGURE 10

CAMERA POSITIONS

S
REAL TIME
1 5

S

—x

©
|
|

Bl

i
i
+
|
|

BARRIER
BUILDING

===
e

2-26




soTaewauTy Auwuwng 200t 8 oTuosojoud Jeax Ied paeoquo 9
soT3ewaAUTY Awwnd 566 8 oTuoso3loyd 3UOII IEBD pIROqUO S
soT3ewauTy Auwwng 00§ 8 sTuosojoyd yonaxz preoquo 7
sotTweukp aToTYSA 00§ 8 oTuosoloyd APTM PRAYIDA0D €
soTweudp aroTyaA €95 €T oTuoso3loyd apTm 3397 Z
uoT3IReIUSWNDOOP SWI3-Tedy XA 021-21 xaTog butuued 3397 1
YIVYd WHIWYO J0 Jsoddnd (sdy) (urux) ddXL NOILW¥O01 *ON
addads SNAT YIINYO

NOILVWHOJANI VHAWYD HdNLOId NOILOW OT dIdYd

2-27



APPENDIX A

PHOTOGRAPHS



PRE-TEST FRONT VIEW

Figure A-1.

PRE-TEST LEFT SIDE VIEW

Figure A-2.




Figure A-3. POST-TEST LEFT SIDE VIEW

Figure A-4. PRE-TEST REAR VIEW




Figure A-5. PFOST-TEST RERR VIEW

Figure A-6. PRE-TEST RIGHT SIDE VIEW




Figure A-7., POST-TEST RIGHT SIDE VIEW

Figure A-8. PRE-TEST RIGHT FRONT THREE-QUARTER VIEW
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Figure A-9, PRE-TEST LEFT FRONT THREE-QUARTER VIEW
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Figure A-10. PRE-TEST TRUCK OVERHEAD VIEW
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PRE-TEST BUMPER ENGAGEMENT VIEW

Figure A=-11.

POST-TEST EUMPER ENGAGEMENT VIEW

Figure A-12.
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Figure A-13. PRE-TEST ENGINE COMPARTMENT VIEW

Figure A-14. PRE-TEST FRONT UNDERBCDY VIEW




Figure A-15. POST-TEST FRONT UNDEREODY VIEW

Figure A-16. PRE-TEST REAR UNDERBODY VIEW




Figure A-17. POST-TEST REAR UNDERBODY VIEW

Figure A-18. PRE-TEST TRUCK FRONT VIEW




Figure A-19, POST-TEST TRUCK FRONT VIEW
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Figure A-20. PRE-TEST TRUCK CLOSE-UF - VIEW 1




POST-TEST TRUCK CLOSE-UP - VIEW 1

Figure RA-21.

PRE-TEST TRUCKE CLOSE-UP - VIEW 2

Figure A-22.




UP - VIEW 2

POST-TEST TRUCK CLOSE-

23.

Figure A~

AUCK DAMAGE CLOSE-UP - VIEW 1

POST-TEST T

Figure A=24.




Figure A-25. POST-TEST TRUCK DAMAGE CLOSE-UP - VIEW 2

Figure A=-26. POST-TEST TRUCK DAMAGE CLOSE-UP - VIEW 2
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Figure A-27. PRE-TEST DUMMY VIEW

Figure A-28. POST-TEST DUMMY VIEW




Figure R-29. PRE-TEST VEHICLE INTERICR AND DUMMY - VIEW 1

Figure BA-30. FPOST-TEST VEHICLE INTERIOR AND DUMMY - VIEW 1




- VIEW 2

PRE-TEST VEHICLE INTERIOR AND DUMMY

Figure A-3].

POST-TEST VEHICLE INTERIOR AND DUMMY - VIEW 2

Figure A-32.




Figure A-33. POST-TEST DUMMY HERD CONTACT - VIEW 1

Figure A-34. POST-TEST DUMMY HEAD CONTACT - VIEW 2




POST-TEST DUMMY KNEE CONTACT VIEW

Figure A-35.




APPENDIX B

DATA PLOTS



SW GZ 11T ® 9 9G 68I- ‘SW GZ ZBT B 9 GI $1 vlul Xv3d BB SSYI1D HI ¥3L1Id 1IXO3H - 13NNUHD

(5W)  3UIL
it B8L 1874 1A 86T RN eel 801 BL k4 g1 BZ-

_ _ Ce-

— B¥Z-

-~ B31-
oy
o
o
m
~—
m
ol
>
— 88- =
o
=
o
PRSI FRROW Aeterpcpaeveta Y b Nttt (S CUTVOUR T VI FOPUS =

—1 BB
891

52¥BEL :HIBNNN 1S3L 480 AMUNDILULS OLNI XJN¥l “INI Jdl
NDILBY¥3T3300 SIXU-X OV3H Y3ATHO
Z1 1831 - SS53INJAISS3HIOB NIONHL AAY3H DNIDNO3d



SW €3 11T 8 9 /(8 @6~ ‘SW £1'@1 ® 9 16 L 9180 Ay3d BBBT SSV13 H3 - ¥3LTIA4 FTAAOIH - 13NNUHD

(8K} 3NIL
B¢ p8Z BGZ BZZ BB1 pol Bel Be1 oL B 21 Re-
_ _ Bve-
-— B91-
pE— SWI
D
o
(9]
m
—
m
£
A P MA T A s g e ANy A I A AR vt D =
o
=
o~
-— @B
—1 831
8Z¢DE6 - H3ENNN 1S3t dB0 AYUNDILYLS DLINI XON¥yl “ONI J¥d Bye

NDT1Py3T13320 S5IKU-A QB3IH H3IAINO
Z1 1531 - S33NIAISS3IHIOB MINYL AAG3IH INIJNO3IH




SKH BE BRI 2 9 LB §£39- 'SW BB LSZ 8 9 BS 9 -B1YD X¥id pBBT SSE13 HI Y3114 13Z03H - 13NNUHD

(SH)  3JNIL
BIg B8z ] A4 BB1 831 Bel 0e! BL R B1 BZ-

| | _ | e

-— B891-

pu— @WI
>
o
m
m
—
m
o)
g
- 4){-;.--- M <r:-s1<.l.1._: 4 N.PI< “1-1 S “
o
=
o

— @B
-—1 891
3Z¥BE6 :HIBHNN 1531 ¥U3 AHUNDILULS DINI XNl "INID JdlL Bre

NDILUY31302¢ S51XY-Z OU3H Y3IATHO
¢1 1831 - SS3NJAISS3IYIIU MONHL AAUIH DNIINO3H



SW GL ¥- 8 992 @ 'SWBS 11T 8 9 BS ¥BI -9lu0 Av3d pARI SSEUTI HI H3ILIS TIHO3H : TINNGHID

{SW)  3JUIL
P1g P8Z BPCZ pZz 881 831 Bs1 poT BL k4 81 JAS
Poi-
— @WI
s 0
D
o
o
m
~
m
Ee)
3
— 0B .
o
=z
o
-— B91
-— Bk
1A

9ZvBE6 - HIBUNN 1531 dUD AYUNOILYLS OINT AdNYl "3NT 24!
NOI1B¥373300 LINVLINS3Y OU3H H3IATYO
Z1 1531 - SS53INIAISSIHIOY HINHL AAY3IH DNIINO3H




SW PR BES 8 H/WM G9 £6- “SW GZ'Z B H/WX BB @ :6lvl Xv3d BB81 SSUTI "HY :¥3ILTI4 FAXO3H : TINNUHKD
(5W)  3NIL
Bee Bag pLE evZ o1z BBl BG1 ‘A b6 83 pe 2

| | | _ | ot

AL130734A

CH/7HA)

3ZvyPEE :Y38UNN LS3IL U3 A¥UNOILULS OLNI XA2ndl “INT JHl oo

ALTO0T3A SIKU-X OU3IH ¥3IATHO
1 1S3l - SS53IN3AISS3IHIOB HOnNHL AAB3H DNIINO3N



SW BF GBI 8 H/WM BZ BZ- “SW BS €+ 8 H/WX BB B -H1b0 X¥3d BT SSYTI "HI :¥3ILTI4 TAAO3H < T3INNUHD

[SHY 3HIL
Bt pest BLL p¥e 01¢ eBI1 Bc1 BZ1 28 858 7}y 2]

| | | ._ | | | [ | "

ALT3J073A

(HZWM)

0B

9Z+REB - HIAUNN L1S3L HUD AYUNOILULS DINL XNl “ONT 24l
ALID0T3A SIXU-A OU3IH ¥3AI1H0
¢1 1831 - SS53N3IATSSIHIOD ADNHL AAU3H ONI12NO3Y




SW £9 IGZ B H/WX Z1 86~ ‘SH BE @1 8@ H/WX T1 B 4180 %b3d BBT SSETD "HI - ¥3LTId TAZO3IH :T3INNBHD

{SW) 3NIL
pge pet BLC eve e1e BB Bg7 FA 26 83 oL )

_ _ T ot

A1130713A

CH/7WX)

B57yDE6 - 438WNN 1531 Y90 AUONOILULS OINT S9Nyl “INT ol 23

ALT3073A SIXU-Z QU3H ¥3ATHO
Z1 1531 - SS53NJAISS3YHIIV HONHL AAU3IH DNIDNOIY




SN £3 +Z @ N G¥ £8- ‘SW £7 BRI @ N Gb 8BZF YLyl d¥3d BBOT SSU1D3 HI -¥311I4 FAXHMIN - TINNYHD

(SW} JNIL
(LRRY P8¢ PG YA PB1 poT BeT por BL X3 1 BZ-
| _ | ] .-
—_— @Tl
—_ SNI
.
[en]
=
(ew]
m
= e 4] -~
>
oy
—1 8c
—1 Bt
92+82¢6 - HIBUNN 1631 48D AHUNCILULS OINI XAJINYL INI J¥l B3

3404 "U3IHS SIKU-X ANIIN HIATHO
¢l 1531 - S5INIAT5534I3E MONYL AAU3H 3NIdNO3Y




SW PG 9RT 8 N 4L GBZ- ‘SW GL BIT B N LG B¥S Y190 dv3d BBBT SS5U13 HI - ¥3LTIAd TAANIN :TINNBHD

(SW) 3JWIL
R1¢ P8l PEZ [ YA P61 851 ael 80T 0L X4 BT BZ-
T | | T o
— STI
— Bz~
T
o
X
c
m
bt i v .ﬂ\},.;.f.«. S ——y s - v B =
X
-
N
— B
— B
9Z+PE6 -Y3GUNN LS3L U0 AYUNDILBLS OLNI X2N¥L "ONT DJ¥l1 B3

JoH04 ¥UIHS SIKP-A MJI3IN ¥3ATHA
Z1- 1531 - SG3N3IAISS3YIAY MINHYL AAUIH 3INIDNA3Y



SN BG 9Z @ N Z1'BBI- 'SW BB BBT B N LZ vZf+v H190 AY3d BBl 55913 HI :¥3LId F4ZA3N - TINNEHD
(S  3HIL

B1¢ PBe 2] Y4 Bee BB1 891 ! PRl BL 214 B1 BZ-
_ _ BC-

A AR
LA A48 st AL I

33404

(zB1 X N)

PB1

B3ZvBE6 -YIBHNN LS3L dud AYUNOILULS BINT AINYL “ONT Ddl
30404 WIKY SIKG-Z MI3N o3ATHO
Z1 1531 - SS53IN3AISSIYIIT MONYL AAE3H DNI1JINO3IY




SW GZ'B 8 NGZ'Z ‘SW BB BRI 8 N 93 19%#% :B1lv0d Ay¥3d peBl SSPI3 "HJ :d¥3LnIAd FAHAIN : T3INNEHD

(SHY  3HIL
pIg P8z BGZ (144 8B1 B51 “Jop! 081 8L 14 Bl BZ-
A
P T 4 llhﬂr.iv?.-iiq.‘. A ke | ‘.4.11.....@
— B¢
-n
o
Pl
[
m
— By =
x
>
N
—1 B3
— BB
9Z¥BEE :H¥IANNAN 1S3l 4BO AYUNOILBLS OLNL XJ3NYl “INT 2l op1

30404 INDLTINS3Y MO3IN ¥3AIHO
Z1 1831 - S53N3AISS3HIOP XONHL AAU3H DNIDNO3Y



SW £3°9BT 8 W N B9 S¢- 'SW GL BB B8 W-N 1Z'Z1 -91b0 »9id @RS SSPI3 "HJI :¥3LTId FTUXM3IN < TINNBHD

(5H)  3NIL
pI1g P8Z 2184 YA4 BB1T 831 gt pe1 8L 214 21 BC-
_ _ ove-
-— 851~
p— SWI
—
o
2
. [
\\i)/! =
e 5{ <}>»IV)?!I£ . N @
=
=
—1 BB
-—1 831
8Z¥PEB  HIBUNN 1531 493 AYONOILBLS OLNI XAINYL INT Jdl ere

SIXU X LN0BY LN3INON MI3IN H3IATYO
1 1531 - S33INIAISSIHOOP AHONHL AAU3IH ON1DNO3Y




SN @R 6B @ W'N £C L¥b- "SW GZ 911 B W N BB ¥+ 9180 Mdv3d 8BS SSY1D H3 :¥3L1Id TWAM3IN - TINNUHD

(SuWy 3JHIL
B1¢ P8l BCZ BZL 861 LR pel 0ol oL /84 81 Be-
| [ | _ e
-— B91-
—{ 98-
—
o
2
. o
s{$iniilfl}ltlf)si)ilk\kls)};/f C
rm
VU > g M * 0
=
=
— 98B
— 881
9Z+vREB - H3GUNN L1531 YPD AYENOILIVLS OLINI XJ2Ndl “INT Jdl Bre

SIXY A LNOBY LINJINOHW HI3N H3ATHO
Z1 1531 - SS3INJIAISSIHIOU MINHL AAB3IH DN13N03Y



SW @B ¢G1 ® W' N £+ Bl1- '5W BR'BT1 8 W'N Z£ S :91v0 X¥3d B3 S50713 HD :¥31714 TWZA3N - TINNUHD

(SW) 3WIL
DIt P8z pCz bz P51 851 pel 0ol BL oY ol pZ-
| prZ-
| p91-
JE— Swl
o
o)
o
—
}\.\:lli\;s!“‘.\(g\b. Ay — v VA @ "
S J\\.«{CT! Ty _
=
=
—| o8
g9y
9Z+DS6 UIBNNN 1531 460 AHONDILGLS OINT XNl INT Ja1 2%

SIXYU Z INDBY LIN3NOW A33N ¥3ATHO
Z1 1S31 - SS3IN3AISSIYIIP HONHL AAW3H DNIDNO3H




SN GZ +Z 8 WN 6B @ ‘SN BB BB B W N ¥¥ Ly ULU0 HY3d @@3S SS5Y10 "HI :¥3LTId TUHXIN - TINNUHO

(SW} 3JWIL
PIs BB pGe YA A P61 poT pel pel 2L "} 21 Ré-
T | _ _ 0"
S Saama )
—1 BB
o
o)
(2]
c
m
-— B91
=
=
- — B¥Z
- — BCE
9Z+Pge :H3IGUNN 1S31 YPBD AMUNOILIULES DINI AJNYL "INT OML ooy

INB1TINS3Y LNIHOW AD3N H3ATHO
Z1 1831 - SS3INIATSS3IYIAD NINHL AAW3IH DNIDNO3H




SN BB'ZB 8 9 L1 1G- ‘SW £1 B 8 9 L1 Z BlBO »b3id B8T SSP1I "HI :¥3L11I4d FOX153 :T3INNBHD
(SW)  3JWIL

pIg P8z BGZ LV AA PB1 831 Bgl 8ol BL er 21 BZ-

Bei-

NOT 194373329

(2

3Z¥PEB - HIGUNN 1S3L B0 AYUNOILIBLS OINI A0NY¥L “ONI D4l Bt

NOILUd313030 SIXU-K L53HD H3IAIHO
Z1 1531 - S553N3AISS3IYIIL AONYL AAB3IH DNIDdNO3H




SN BS BT ® 9 ¥ 97- ‘SW BS ZZ @ D BE B :¥lY0 XNv¥3d BBT SSUTD HI -¥3L1IA4 TOALSD - TINNDHO

(SWY  3JNIL
B1¢ P8L BGZ LY A4 BEI gal g1 8ol oL 2y 01 BZ-
J— @WI
— ®¢I
D
o
()
m
—
m
20
. \))\i\((&ll\u\/\))\{\/\{/ e s w
AT =
Pt
o
— 0¥
— BB
YA

9¢¥BE6 - HIAUNN LS3L Yol AYUNDILULS OIND AJIN¥L “IND Jud
NOTL1B¥3732309 SIXU-A LS3IH] H3ATHO
Z1 15831 - SSAN3AIS553HIOL MONHL AAU3IH DNI1INO3H



SW 8B'6L 8 9 9861~ ‘SW GZ BRI 8 3 66 ¥Z :U.lB0 ¥93d 881 SS90 HI :¥3LnId 132153 - 13INNUHD

(3#) 3JNIL
pig p8Z BGZ YA A BB 1 291 el 0oT oL 34 21 PC-
A
— @W|
— Svl
D
o>
o
m
—
m
2
?<{§J\(S)\\\H\\<S(I}}§Ls\/)\/ N ><( S e v ] W
/\(/l)\(/\/\ o
. =z
o
— B¥
—1 BB
YA

SC¥BEE - YIBNNN LS3L HBO AHUNOILULS OLNI XdNdL “INT 24l
NDTIDY3TIDIV SIKU-Z LS3IHI HIAIHO
Z1 1831 - SS53NIAISS3IHIAY MINHL AAY3IH DINIDNO3YH




SN BR BZ- ® 9 @1 @ 'SW BB BL 8 O B1'Z5 -9lgO Mu3d @81 SSETIJ "HI -¥3LI4 TOY41SD : 13INNGHD

[50)  3WIL
81§ p8Z pCZ pze 1y P91 a1 o1 BL oF ol pZ-

| AR

— @Wl

— STI
D
o
(]
m
—
m
2
D
> 9 —
=
=z
o

— o¥
— o8
5Z+BSE - 43GWNN 1531 46D AHONOILGLS OINT X0N¥L NI al !

NOI1u¥33009 LINBLINS3Y 1S3IHD ¥3ATHO
Z1 15831 - S$S3INIAISSIHIIY HONHL AAGU3IH DNIONOIH




SH BB PESE B H/WA Z¥ £8- “SW £1°L1 & H/N)M 1S @ :Blv0 Ny3d BBT SSYUT1J HJ :¥3L1id4 TAXLSD - T3INNYHD

(543 3INIL
pss pOS BLZ T4 BIz pBI BGT 8zl p6 B9 pE )
_ , 85-
T _
— WWI
J— SMI
<l
m
—
[a)
[ap]
=
S -<
=
4
~
T
— ot
— @3
5Z¥BE6 - YIBNNN 1531 49D AHGNOILULS OLNI %Nyl INT 9u1 2B

ALTJD13A SIXP-K 1S3IHI ¥3ATHQ
Z1 18361 - SS3N3AISS3IHIIY MONHL AAU3H DNIONO3IY




SW £3 BkF 8 H/WM €7 GI- "SW SZ LL 8 H/WX BS C -¥160 Nu3d @81 SSP1] HI -¥3LTIA4 FTAALSD :13NNGHD

(SWy  3HIL
pee pet BLL Bre ere gB81 8G1 ecl 26 89 er 4]

_ 06-

— PO~

p— SMI
-
m
—
o
=
—
<

I S

=
=
~
pu oy

— BE

— 83

8Z+PE6 - ¥IBUNN 1S3TL 483 AYUNOILELS OLNI 22NYL “INI Jdl BB

ALTODT3A SIKb-A LS3IHI H3ATHO
Z1 1531 - SS3INIATSS3IHIIP MINHL AAU3IH DNIDIN03Y



SW BC IBT 8 H/WX 6F GI- ‘SW GL°9 B H/WX BZ B YLlY0 X93d @81 S58710 "HI :d31714 FTAZL1SD < T3NNUHD
{SW) 3HIL
e Beg BLe ore R1z BB1 BG1 IA @6 85 ot e

86—

ALTJ073A

(H7UX)

86

9Z¥BE6 - H3IEHNN LS3L dB3 AYUNOILELS OINI XoNyl "ONT J4l
ALIJIDT3IA SIXKU-Z 153HI H3IAIHO
Z1 15831 - SS53NIATISSIHIOU AHINHL AAB3IH INIDINO3H




SN PR ZPT B WW 91 BE- ‘SW GZ LT 8 WW 92 @ -¥lv0 Meid @81 SSY13 "HI :¥311IAd FTOXLSD :TINNUHD
(SWY  3WIL
Blg p8¢e BCZ 144 B61 @31 sl g0l 0L 14 o1 RZ-

4 _ eni-

IN3H3IBTdSIO

{HWH)

8Z+PEE HIANNN LS3L HYD AMUNOTLULS DIND XONdL “ONT il oot

NO11237430 153HD d3AI80
Z1 15831 - SS53NJAISSIHIY »ONHL AAU3IH DNIJNO3Y



SN GZ JL ® 9 TZ 96- 'SW BS ¥@1 8 O £B BT Y1¥0 ANY3d PBBT SSYT1I HI -H3ILTI4 13XA3d : 13NNUHD
(SH)  3HIL

BIg 28¢ BG¢ YA 0B1 BS1 Bel 8ot oL ov o1 BZ-

AT

>

o

o

m

L

m

Qo

>

—

=

=

o
— 6t
— @B
BZl

5Z+BE6 - YIBNNN 1531 du3 AYUNOTLELS OLNI XINYL “INI D24l
NOTLUH3T3I00 SIXp-X SIAT3d ¥3AIM0
T 15831 - S53NJAISS3HIOU MONHL AAYIH DNIDNO3Y




SW BB'GL 8 9 LL BT~ ‘SW BB'BS B 9 Gf G -9ly¥0 Xv3d @@l SSY13 "HI -y¥y3ILI4 F3AA3d - 13NNUHO

(SW1  3JUNIL
B1E B8z RGZ 144 BB1 831 Bel 001 BL 124 a1 BZ-
, JAR
—_ @Wl
— STI

NOI 184373320

(2]

BZ1

9ZvDEE :H3IEUNN LS3L dud A¥BNOILUYLS OLNI A3NYL INT Jdl
NOI19H313208 SIXP-A SIATId d43ATHO
Z1 1531 - SSIAN3AISSIHIOD MINYL AAB3H INIINO3IY



SW BE IBT ® 9 ZFf £- ‘SW G484 B 9 £G5'9Z :viv0 AY3d_ BOBT SSP1J HI Y3111 FIZA3d :TINNUHD
(SWY  3JHIL
BIg P8¢ PGZ TAA 861 Bo1 Bfl Bol BL 14 p1 BZ-

ﬁ _ pi-

— @WI

— B~
og
o
o
m
—
m
o
D
DA g ._,,.,.__ __., _, LB, ! __L.: ._..__._‘”_”. b ’ o ] M
) bl _n_ __. =
<
o

-— Bt
—1 BB
A

3Z¢REB - HIGUNN L1531 dud AYUNDILULS DLINI XoNyl

NOTLbH313309 SIXP-Z SIAT3d ¥3ATHO

Z1 1531 - SS53N3AISS3HIOE MINYL AAY3IH ONIDNO3Y

CINI

4l




SW SGL' Z- 8 962 '@ 'SWGZ 1L @ D GZ LB -¥lv0O Mb3d pBBT SSYI0 "HI - ¥3LTId 1IHA3d - 13NNUHI

(50)  3WIL
B1s P8z pCZ bz 061 po1 pe T oL Bb ol pz-

_ i d _ TAS

— 1 ®m|

JE— SVI.
D
{gn]
lgw]
m
—
m
2o
D
8 -
[em)
=z
P

oy

— !B

577pS6 - §IGWNN 153l YD AYONOILYLS GINI Monul T 31 2F!

NOITLU¥313320 INULTINS3Y SIATAd d3ATHO
Z1 1531 - SSIANIAISSIYIOY NONYL AAUIH ONIDNO3H




SN BE BZL ® H- WY 9L ¢8- ‘SW BB Z1 8 H/WY £2' B -H1¥0 X¥3d PRT SSUID "HD ¥317114 FAXAId : 13INNUHD
{SWY 3JHIL

pee poL RLL Py Pl PB1 BCT LY (]9 LR} gt %]

| | | _ o

ALT3J0T3A

CH/7HX)

BB

3Z¥BEB - HIBNNN 1531 U2 AHUNDILULS DLINL XONndl “INT Ddl
A113073A SI1XKP-X SIAT3Id Y3IATYC
21 1S31 - S53N3ATS5SIYIU MONYL AAB3H DNIDNO3H




SW BS £ZF ® H/WX GG 6- ‘SW GZ ZL B H/UNM LZ ¥ 9190 MY3d BBT SSYT1D H3 :¥3L114d TAAAId ~13NNUHD

(SW)  3WIL
3N pet RLT 3 44 B1c BB1 ]S FA! B6 83 BE 7]

_ T o

ALTJ073A

CHZWM)

9Z+BLE - Y3IENNN LS3IL YU AYUNOILYLS OLNI XoNyl “INT Jul o5

ALT3073A SIKP-A S5TAT3d H3ATYHO
Z1 1531 - SS3INIAISSIHIOE XINHL AAU3H DNIDNG3H




SN BE 29 8 H/WX ZZ @- 'SW £9 6LZ 8 H/WX $£ GZ -$100 dv3d BBT SSU13 "HD - ¥31714 TAZAId - TINNGHD

(SW) 3MIL
pss ROS BLT X4 BI1Z BRI 13 YA B8 23 Be ?
05-
— @ml
— @ﬂl
-l
m
—
o
(]
=
& <
=
=
~N
o oy
— ot
— 9
37vB56 H3BNAN 1531 9UD AHUNDILULS OLNI ¥ONHL “INT 9wl 28

ALTD013A SIKY-Z STAT3d HIATHO
Z1 1531 - S53N3JAIS53HIIP M3NHL AAB3H DNIDNOIY




SN BB'GL ® N 1€ '@TIB- 'SH BB BE 8 N £1°861 Y1yl XY3d BBS SSUTI3 HI - ¥3LINId T4W47 = T3INNUHI

(5W)  3WIL
ere B8z peZ A4 gB1 091 Bel 28T 8L A4 o1 pZ-
| | | | | | | | | o
— 9B~
— pO-
-
]
=
o
m
— Bb- =
>
®
N
— Pz~
s, N atipat - 2t rnav B
3¢¥BE6 :YIENNN LS3L Y0 AYENOILYLS OINI AdNdl "INT Ddi B

J04D4 HNK34 1437 H3AIHO
¢1 15831 - SS53N3JAISSINIIG MONHL AAUIH INIDNO3Y



SN BB TL 8 N 16 BAZSI- 'SW £3°BB6 B N ZB 9%9+7 :viu0d Xu3id pBS SSBTID "HI :¥3LNId T4W4Y - TINNYHD

(5H)  3JNIL
B1¢ R8C /]or4 YA @61 pat BET eBT BL 14 B1 YA
4 BAC1-
— 821
—1{ pB-
-
o
=
o
m
—B3- =
>
=
[
.— pr-
VAL \I(:J...ZS{J}? U
— — o et e
5Z+BE6 - HIGUNN 1531 483 AJUNCILIBLS DLINI XINYL “INI 24l ot

30404 ¥NW3I4 LHIIY ¥3AINHO
1 1531 - S53N3IAT353HIOU XIONHL AAUIH DNIINA3IY




SW £1°GB ® N ¥5 #G- ‘SW FT L9 8 N 3+ BGLS 9lv0 Xv3id @3 SSY¥10 "HIY :y¥3LIA 14087 : 13NNUH3

(SW) Il
It P8z pCz 07 051 p31 oLl po1 oL By Bl pz-
| | _ _ o
- D
—lez
.
O
=
o
m
ey 3z
>
=
N
—es
SNOTLVNVIAXT NOIIISINDOV VIVA 99§
5ZyDS6  H3UNN 1531 96D AYUNOILULS OINI Nl INT ol 28!

30404 Oy¥e08LND 1738 4V d3A1H0
¢l 1531 - SS53IN3AISSIHIOD MONHL AAUIH INIINOIY



SW ST BLZ B N $9°6%- ‘SW BE £2 8 N 1B I¥BL :p160 XNb3d 89 S58710 HJ :¥31714 148HS : TINNPHD

(SW} 3JNIL
L R8Y R8¢ BGZ e BBT 831 ey @e1 oL '14 BT pe-
4 Bi-
o 4]
— B
n
o
2
—
m
— BF =
x
=
N
-— 83
S . — @B
SNOIIVNVIAXE NOIIISIOOOV VIVd °9S
oR1

3¢vbBEe HIBUNN 1S3L 480 AYUNOTLULS OINT XINYL CINI oMl
Jo4D4 1738 H¥30IN0HS Y¥3A 14O
Z1 1531 - SS3IANIAISSIHIOU MINHL AAUIH DNIDINO3Y




SN BB LY B 9 ¥S 18- ‘SW BS Z¥Z ® D 66 B :blY0 Ab3d B3 SSEPI3 "H) H3LNIA F3X47L - TINNBHD

(SH)  3HIL
289 /174 BGZ BZe 261 201 Bel pet 15 B 21 RZ-
_ 95-
— @VI
p— SNI
"y
(94
)
m
—
m
T
D
S -
=
=
o
— 8¢
— 8%
03

BZ+#PE6 - Y3IBHNN L1S31 JU3 AYUNDILELS OLNI X3NylL "ONT D4l
NOT1YH313330 SIKP-X 1935 H¥U3y 14371
Z1 1531 - SS3INJAISSIHIAP MONYL AAU3H ONIdNCG3Y



SW £1 IBZ 8 H/WX 4£°BB- ‘SW 28°@ B H/WX BB @ Wiv0 XMy3id BBYT SSUT3 "H] :H3LTIA TAXHTL - 1INNUHD
{S4) 3KNIL
BEs pag BLL B¥e A¥A BBI BGc1 “FA! 513 P9 et 0

BB-

ALTJ07134A

(HZWM)

86

9Z¥BEE - H¥IBUNN LS3L Y82 AHUNOILBLS OLIND XONdlL INT Jdi
ALI3073A SIKU-K L1935 o938 1437
Zv 1531 - S53IN3AIS553HIDD HINYL AAU3H 3NIONG3Y




SW 8F ¥6 8 0 1v BE- ‘SW GL 1¥Z 8 0 LB @ -¥LWQ dY3d 83 SSYUI3 HI - ¥3LTI4 TIKHYL - 1INNBHD

(S4)  3WIL
B1s paz pCZ 022 PBI Bo1 2e1 T3 oL ot 81 BZ-
_ ] [ | T T o
— @TI
——{ SN)
ped
o
o
m
—
m
X
D>
o
=
o
— oz
— ob
5Z¥PE6  HIGNNN 1531 960 ASUNOTLOLS OLNI YINuL INT oal 20

NOTLYY3IT3D30 SIXU-K LB35S ¥93Y [HOIY
€1 1S31 - S53N3AIS53YIOU ¥INHL AAUIH ON1DN03Y



SW 8F IBZ 8 H/WX LB ZL- 'SW GZ'S ® H/WX 7B B -Ylb0 MY3d PBI SSUTD HO :¥3L1NIA TAXYYL - TINNBHD

{SW) 3WNIL
pee pac BLL Py p1Z BBI Ac1 8zl 4] P9 2t 4]
I I B T i | 0"
L

-l
m
—
o
(qp]
=
el
=
=
~
I

— B¢

— 83

8Z+PE6 - HIBUNN 1831 9D AYMUNOILULS DOLINI AJNHL INT Dl 85

ALT3DT3A SIKP-X 1935 ¥y3d 1HOIH
Z1 1831 ~ S53IN3AI553429b MONn¥L AAP3H DNIONQO3Y




SW B5 6Z1 8 9 B6 LBVI- ‘54 BG GB8 B 9 B1 €6 :¥Ll¥0 AXY3d 89 SSUT13 HD -¥31714 TIXONT : 13NNPHD

(SW)  3WIL
pIg :14 BCZ [ YAA BE1 831 Bsl 201 BL Db 01 pZ-

paI-

— pz1-

pE— @WI
D
o
[}
m
—
m
o)
D
O
()
zZ
>, o

(< 0
, , — o¥
SNOTIVNVIIXE NOILIISINDIV VIVA °°§
BB

3Z¥RE£6 :HIBUNN 1S3L 9O AMUNOILULS OINI AJNyL "INI 24l
NOT1UY313238 SIXP-K d0L 3INIIN3
Z1 1831 - S853IN3AISS3IHIIL ADNYL AABIH DNIDNOIH




SH 8B BES @ H/WX 19 Z16- “SW GL BT 8 H/WA 11 B ©lv0 ¥¥3id B8T SSUT1I "H) :¥31714 TAXONT : 13NNUHD

(54 3HIL
pee pat RLC Bve YA BB1 BG1 A 28 R BE B

BB-

— @WI

p— Sml
<
m
—
o
[
3
S <
=
=
~
xI

— Bt

‘ — B3

SNOIIVNVIAXE NOILISINOOV VIVA @S
S3Zv¥REE - YIBNNN LS531 dud AYUNOILELS DLNI A3NYL CINT JHl o8

AL13073A S5IXG-X d0L 3INIINIT
Z1 1531 - SS53N3AI5S3HIAV MONYL AAU3IH ONIJNO3IN




SW GZ ZET ® 9 CZ BBSI1- ‘SW GL @Y1 8 D @Z 1691 ©ivl ANv3d B3 SSU13 HI -¥31114d CIXONT - T3INNBHD

(SWY 3HIL
it R8e BGZ Bel BB1 831 Bel 0ol oL ok g1 BZ-
_ ﬁ JAS
— Smwl
p— STI
>
o
o
m
—
m
2
pod
) =
=
=z
o
— 2F
: —1 BB
SNOTIVNVIdXE NOIIISINDOV VIVA 99§
8Z+¥BE6 HIENNN 1S3l du3 AYENOTLULS OUINI AINYL “ONT Dt ect

NDILUH3T13300 SIXb-X WDLLDH 3INIINIT
¢1 1831 - SB3IN3AISSIHIDP MINYL AAU3H BNIDdNO3Y




SW 85 9TT ® H/WM BF 988- 'SW BB DES B H/WX 96 G@PRAT. :YibD NY3d BBT SSU1] "H)Y - ¥31714 ZAX3INI : T3INNUHD

(54} 3JNIL ’
pee Ra¢ BLL Bve B1Z PB1 BCT YA o6 83 1% ?
~ A Gml
pu— Sml
— Sml
<<
m
—
(oo
(qp/
>
2
=
=
~N
=
— 8f
- e — 89
SNOIIVNVIAXE NOIIISINDOV VIVA °°8
3Z¥BE6 H3IBHUNN 1S31 d9d AYENOI[LELS DINI AdNHL INI J¥l 05

ALIJDT3A 51XP-X WOL108 3INIING
Z¢1 1531 - S53NIAISS53HIOU AONHL AAWIH ONIDNO3IYH




SW GL BB 8 9 £9°6451- ‘SW £9 93 8 9 L1 B6 :H1lbBO MY3d B9 SSUI13 HI -H3LIIA T3IXHIB : TINNGHD

(S 3NIL
RIS P8z 1874 pZe BBT PS1 81 801 pL By Pl pZ-
| R91-
— BZI-
J— Sml
D
o
{ep]
m
|l
m
poo)
>
— By-
o
=z
o
?
- SNOILVNVIAXE NOILISINDOV VIVA 998 — er
9ZFPS6 - HIAWNN 1631 4D ANUNOILYLS OINI XNyl INT ogl 28

NOI1bH313039 SIKU-X H3IdITYI 3IAbHE LHOIH
Z1 1531 - SSINIAISSIHIAE MONHL AAB3IH INIONO3Y




SW BP BES ® H/WM BZ 69Z¥T1- "SW BF BG @ H/WM L9 BZ -Ylvd Mvid B81 5SUT3 "HI -¥3L1IAd TAKYIE : 13INNUHD

{SWY  3JNIL
pse pes BLT R+ LAY BB pcT ezl 98 25 pe 2
P6-
— Swl
— SMI
-
m
—
(e}
[ep]
-
N ) <
=
=
~N
xI
- PF
SNOITENVIAXT NOILISINOOV VIVd 92§
8ZFBEE - YIGHAN 1531 YYD AHUNOILULS OLNI MONyL INI 24l 08

ALIJDT3A SIXY-X ¥3dITHD IApHE LHOIY
Z1 1831 - SS53NIAISS3IHIOIB AONYL AAP3H DNISNO3Y




SW GZ LE B 9 G9 ZB- 'SW Bf LB1 ® O BB 9Z :UlbD duid @9 SSP1J  HI - ¥3LTId TIX128 :13INNUHD

{5uW) 3UWIL
B1g p8L BGL Bl 861 LN el gor oL k4 o1 BZ-

ﬂ ﬁ A

I@WI

!@Wl
D
o
™
m
—
m
ol
D
—les- =
o
Z
N\ :

N TN AN /\
— Bf
9Z¢BEE - HIBUNN 1531 d82 AMUNOILYLS OLNI XMONHL "INT 24l 03

NOTLBY¥313000 SIKU-X 8341700 IHNPH8 1437
Z1 15831 - SG5AN3AISS3HIOP ANONYL AAUIH ONIdNO3Y




SN BG BZE 8 H/WM 7B ZL- 'SW BB B B H/WX PP @ :Ul¥0 Xuid P81 SSYT13 HI :¥3Llid TAX128

(SWy  3INIL
RS pos pLZ X %4 B1Z PB1 BS1 YA

415 83 Pt ]

|

3ZvRE6 - HIBHNN 1531 403 AHUNOILULS OINI XINY¥l
ALIJDT3A SIXY-xX M3IdIWI IAvHE 1431
21 1531 - S53N3JAISS53IHIOP HONHL AAGIH ONIDNG3Y

“IONT D4l

- TINNBHD

86-

ot

B3

86

ALT3073A

(CHZWN)




SN 8B'83 8 9 6% B6- ‘SW BS Bl 8 D LG LY :Blu0 MU3d B9 SSY13 HI -¥3ILIS 13X3d0 : 13NNBHD

(SN) 3JHIL
p1g p8z RCC Y A4 BBT 31 el Pl DL ’14 81 pZ-
pRZ-
-— BG1-
-— 9BT1-
ol
O
o)
m
—
m
20
D
—pc- =
o
=
o
- i <<<<< S
— BG
PRI

9Z+pE6 :HIGHNN 1531 HUD AHUNOILGLS OLNI X2Ndl “INI Jdl
NDILIPH3T3200 SIKG-K ¥3ILN3ID 13NYd INIHNYLSN]
Z1 1531 - SS3IN3AISSIHIOU MINHL AAYIH DNIING3H




SW BE FTS ® H/WX 68 G9- ‘SW BE G B H/WX 18°@ :91b0 MY3d 881 SSV13 HO -¥3l1ld TAX3d0 - T3INNGHD

[SH) 3NIL
Bes beg BLL Bve 81 BB gc1 YA 26 88 pg 6
_ Bb-
83-
gL~
<<
m
[
o
o
-
@ <
=
=
~
xr
—1 B¢
— 85
06

8Z+vBE6 - HIFGUNN LS3TL 480 AYUNOILELS DINDI MONYl “INI JHl
ALI30134 SIKU-X ¥3ILIN3ID T3INGd INIFWNHISNI
Z1 1531 - S53N3AIS5S3HIIY MONYL AAU3H ONIDNO3Y




SW £3°¢3 9 9 B9 82- 'SW ES CT B 9 €% ¢ WlbO Myid 9 SSE10 HJI -¥3lNI4 TIXIIN  T3INNUHI
(SH) NIl
BIg P8e BGZ BZL e61 881 gl 8ol oL 14 ei BZ-

— — AN

NOIL18Y313239

(3

577pL6  HIENNN 1831 963 ABUNOTLULS OLNI JonaL INT oal 2¢!

NOILUY3IN3200 SIKU-K ALIAGHMD 40 H3ILIN3D HYO
Z1 1831 - S53INIAIS53IHIIY MONHL AAB3H ONIINCIY




SH GL'GF ® 9 B6 TI- ‘SW 5L°69 8 992 9 ylyl dyid 83 SS¥10 H3 -¥31714d TIA3JA - TINNBHD

(SW)  3NIL
SR P8¢ BGC ece P61 RN Bgl fo1 8L k4 p1 pC-
_ | | e
-— Sml
p— @Tl
D
[end
o
m
—
—~———— — - N Vo =
=z
o
— B¥
— BB
97+PE6 HIBWNNN 1534 480 AYENOILYLS OLNI XINyl "ONT Odl1 oel

NO119H3T73039 SIKU-A ALIAUHD 40 d31INID HED
¢1 1531 - SS53N3AISS5IHIOL MONYL AAY3H DINIDNC3IY




SN Bf LE 8 9 6B @f- ‘SW BB ¥9 B 9 BL £Ff VLU0 Mv3d 83 SSU13 HIO :¥3l111d 132334 : TINNUHD

(3W0) 3WIL
Bis p8Z poZ bz pB1 P31 BE 1 001 BL Dy o1 pZ-

| _ T o8e

—detz-

- opi-
D
o
lend
m
—
m
v
D
—lo- =
o
=
=

N /\/\ A\ g
oL
AT EED 400 ABUNOILULS OINI Jonal INT 25 oF!

NOT1WM313D3Y SI1KU-Z ALIAUHO 40 ¥3ILNID HUI
Z1 1831 - SS53N3ATSS3HIAB MINHL AAY3IH INIDNO3Y




SWGZ' B 89¢CI' P ‘SWBS ¥3 B I BB SH HLUD MY3d @S SSUT13 HI ¥3LTIA4 TOY33A - TINNUHD
(SWY 3NIL

BIg B8Z BSZ YA BB1 B9l Bel 801 BL 14 Bl YA
8

e RA

NOT 184313329

{3

-— 831

— 882

pre

SCvRE6 - Y3IANNN 1S31 dUD AHUNOILELS OLND X3Ndl “INI J4!
NOTLB¥373000 INYLITNSIY ALIAGHO 40 ¥Y3ILNID HEUD
Z1 1831 - SS3N3AISSIHIAU AONYL AAU3IH DONIDNO3H




SN GL LLZ ® H/WX BB BB- ‘SW BB B D H/WX BB @ :91lu0 X9id P81 SSPI3  HI :¥3ILTI4 FAXIJA - TINNGHD
(54 3NIL

BES pes RLL Bve g1 BBI BG1 ‘TA 86 88 o¢ 4]

_ _ PB-

-

m

m

o

o

=

<

=

=

~

-
— BF
— B8
PB

3ZyPE6 H3BUNN L1S31 dUD AHUNOILGELS OLNI X2Ndl "INT J4l
ALIJDTI3A SIKU-X ALIAGHD 40 ¥3IIN3D du)
Z1 1831 - SS3N3AISS3IYIZE MONHL AAY3IH INI1DN03Y



SW £1 181 ® H/WX BT 9- 'SW BB bZ B H/WM £G°@ :¥1Y0 H¥3d pBT SSETI3 HIO :¥3LIIA4 TAADIA - TINNUHD

(SN} 3HIL
pese pag RLL e+ 01z PBT 1! /YA 26 29 1Y 4}
_ _ BB~
N @mwl
EE— Sml
-
m
—
()
A s
- — , =
=
=
~N
x
— BE
— B9
52+¢PE6 - H3IAWNN L1S3L 483 AYUNOILYLS OINT XONyl "INT 24l BB

ALIIDTTIA SIXKU-A ALTAUYO 40 Y3ILINIO ¥EO
Z1 1531 - SS3N3FAISSIHIIE HINHL AAU3IH INIONO3Y




SN PB LG ® H/7WX 6B°91- ‘SW GL ¥ 8 H/WX £B'B 9160 MY3d @87 SSY13 "HI -¥3LTI4 FTAZOJA - TINNUHD

(SW) 3Nl
Bes pas BLL Bve p1Z PB1 pc1 Pzl P6 83 pE 2
_ T | o
-5
m
—
o
o
9 =
=
o 4
~N
pm
— ot
— o3
57756 - UIBHNN 1531 96D AUGNOILYLS OINT ¥ondl 3NT ou1 28

ALIJDTI3A SIKU-Z ALIAVHO 4D YJIN3ID HUO
Z1 1531 - SS53INIAIS53HIOP MONYL AAWIH DNIDNO3Y




SH BS'ZC B8 9 €8 ¥1- ‘SH PR BS B 9 17 @BF Yiv0 dy3d

* B9 SSHTID HD Y3114

UIXJ44 : 1INNUHD

89-

B¥-

TA

14

83

(S5W)  3INIL
p1g PBZ pCZ YA 261 051 as1 001 BL Bb B1 BZ-
<\/
- SNOLIVNVIIXE NOILISINOOV VIVA 998 T
9Z+B56  YIAWNN 1531 46D AJONOLILULS OINI XJndL TONI D3l

NOTLIPH3IT3300 S51Xb-X ¥3IBNINSSOYD 3HGYHA
Z1 1531 - S53N3AISS53HIOE MDONHL AAG3

INDY¥4 HONYL
H ONIJNO3y

NOT184837333Y

(3




SW GZ BF 8 9 §Z ¥1- ‘SW £9 211 @ D 9B 9Z :Ylvl A¥3d 89 SSYT13 HY :¥3L1NIA 34344 - TINNUHD
(S 3UIL
B1¢ p8e BGC 8ze P61 891 ect 8ol oL Bv 01 Be-

_ 29~

AN )

NOI19¥373239

(N

B8Z+BE6 :H3BHNN 1S3l YU AYUNOILBLS OLNI HIN¥L “INT J¥l B3

NOI1PY313030 SIXU-A ¥3IBWINGSOHI JWUY4 INOY4 AoNyl
Z1 LS3L - SS3IN3ATSS3HIIP MINHL AAU3IH INIDNO3Y




SW GZ'E€5 8 9 18°99- ‘SW GZ'6Z B 9 LL #Z :Ylv0 MNv3d B9 SSHI3 "HI :¥3LTI4 ©3Z344 - 1INNEHD

(SWYy 3HIL
pIg p8ez PGE .Y A4 P61 P91 pel gB1 BL "X4 p1 pe-
_ _ pB-
—_ @WI
— SVI
D
o
o
m
r
m
o)
D
— pz-
o
=
g
P
—1 0Z
monB¢qumNm.zOHBHmHDoom Y1Lv¥d 388
1%

3Z¥BEL YIBUNN 1§31 U0 AHUNOILULS OLNI XONHL "INI 241
NDILPH3IT3IIU SIXU-Z ¥IBUINSSOYI INGHM4 INDH4 AINYL
Z1 1531 - SS53IN3AI553HIIB MONHL AAW3IH DNIDNOIY




SW BB 61- 8 9 ¥8' B ‘SW GZ' €6 8 O Lv BL -¥LlU0 MY3d S SS¥13 H3 -¥3LTI4 34344 - T1INNBHD

(SH} 3JNIL
R P8 pCZ YA PB1 P91 Pl poT pL /14 Bl pZ-
_ | [ oo
amerd Ml
— ¢l
pe)
o
o
m
—
m
ol
D
— g
(]
=
pan
— 9%
SNOILUNYIJXd NOILISINUOV VI¥A 998
9Z+BEE - HIAUNN 1531 HUD AYUNOTLYULS OLINI XONYL "INT 0¥l o8

NOILBY3IT3IJ0 LNGLINS3IY ¥IBWINSSOYI 3INGH4 INDY4 Nondl
Z1 1831 - SS53INIATSS3HIAY HINHL AABIH DNIDNO3Y




SW BL GZ 8 H/WA Gf LL ‘SW BB BES B H/WX BL £G1 :gibd »¥3d BB1 SSUTD "HI :¥3LNI4 PAX3dd - 13INNBHD

(SW) 3L
PSS pas BLL Bz BIZ BRI 851 YA 06 23 pe )
ﬁ _ B6-
pa— @WI
—_ SMI
-
m
—
o
o
>
)
=
=
~N
pos g
— Bt
SNOTIIVNVIaXd NOIIISINDOV VIVA °°S %
9ZvPS6  MIBNAN 1S3L 46D AMUNOILULS OLNI MONYl INT o91 B

ALTODT13A SIKU-X Y3IBNIWSS0HI 3WUHA LNDHA %ONMl
¢l 1531 - SB3INIAISSIYIOU HINHL AAUIH ONIJNO3H




SW BE Gb 8 H/WX ¥T1 1- “SW @D BEE B H/WA BL 99 ¥LlW0 ¥b3d B8T S5S¥13 HI :¥3LTI4 BAAD4d - TINNPHD

(SWY  3JNIL
pes pas pLe v Rz pB1 pcl pel (7] P9 pe 4]
ﬁ | T ] 06"
—_ @WI
—_— Sﬂl
-
m
—
O
O
S
P
=
=
~N
I
— BE
PB

5ZvPEG - HIGHUNN 1531 HUD AHUNOILULS OLINI XHON¥l “INI Odl
ALTJ0713A SIKU-A Y3IBWIWSSOHI 3WbHd LNOHA XOnyl
¢1 1531 - S53INJAISS3HIOY M3NHL AAB3IH INIONO3Y



SN BB PEE ® H/WXM €L BLP- “SW BB IF 8 H/N¥ £9 L :¥ib0 Nu3d BBT SSB13 HI -¥3LTI4 PAZI4d - 13NNUHD
(SW) - 3NIL
Beeg pat BLL 344 2¥4 BB1 LI A BB B3 BE P

|

BG-

ALLJ30713A

(BT X H/UM)

SNOILVNVIdXH .NOILISINOOV VIvd 335

o1

9Z+BE6 :Y3AUNN 1S3L dud AHUNOILYLS OLNI A3NYL “ONT 24l
ALIDJ013A SIXU-Z YIBN3US50HT 3WUH4 LNOY4 MONul
Z1 1531 - S5IN3AISS3IYIOL AONHL AAPIH 3INI1ONO3Y




SN GL ¥Z ® 9 GS 91~ ‘SW GZ'BZ B 9 L9 I :¥l¥0 AY3d BS SSE¥TD HY -¥3LTI4 YOX3JA - TINNUHD

(SWY 3NIL
/%Y P8¢z BGZ YA p81 UER acl PeT pL 14 i pZ-
| | | | o9
—_ ®Vl
—1 SNI
D
o
(]
m
—
m
2
}4\/\/?\.{\.}.\)/ Py ™ n YA 2 W
7T T T v —
jon)
=
~
— BC
— DY
9Z+Ps6 - HIAWAN 1531 dUD AHUNOILLULS OLNI A2Ndl "ONI 2l 83

NOT1PH3T330Y S5IKY-K ALTAUYI 40 H3LINIJ MONHL
Z1 1531 - S53N3AI5534908 %ONH1 AAU3IH DN1DNG3Y




SW BB BFE ® H/WX L+ BS ‘SW PR £S B H/WM BS ZB8 :Ylv0 My3d @81 SSU13 H) ¥3LTId UAXIJA - TINNUHO

(54)  3JNIL
BEE pag BLE ve Blc BBI Bc1 gcl 06 B3 1N ®

Bb-

- @W!

p— @Ml
<
m
—
(o)
o
2

8

=
=
~
= o8

— Bt

— 03

SC¥REB ~H3BUNN 1531 U3 AYUNOILBLS OLNI A3nyl INT ¥l o6

ALTODT3A SIKU-X ALIABYD 40 ¥3ILINID HONyl
¢1 1831 - SS3INIATSSIHIIY HINHL AAYIH ON1DNA3IY




SW GZ BC @ 9 BZ Z- 'SW GZ 9f 8 9 Z5 LT -YLbd Xv3d B9 SSYTID H) - ¥3111d4 BIA03A - 1INNEHD
[SWY  3HIL

1¢ P8z BCZ A4 PB1 BoT pel BB1 oL 14 81 BZ-

_ _ 83-

NOT1933713339

(2]

5Z+¥BE6 - Y3IBUNN 1S3lL YU AYUNOILELS OLNI A3NYL “INI 24l @3

NOILPHIN3300 SIKU-A ALTAUYHID 40 H3IN3O MONYL
¢l L1S3L - SS3INJAISS3IYIIP HINYL AAB3H ONIdNO3Y




SN GZ LZ ® H/WX 1% B- “SK BB BEE B H/WM £+¢ L+ -61Y0 Y3 BB1 SSW1D HI ¥3LTIA BAAIDA - TINNUHO

(SW) 3JNIL
pee pag plLe Py p1Z PBI BGI Bl p6 99 pt 2
| _ | 0"
p— @WI
R SMI
-
m
[
(o]
(]
=
S <
=~
==
~
x
-— BE
— 88
PB

3ZvBE6 - HJEHNN 1S3l 480 AHUNOILELS OLINI 43Nyt “INT 34l
ALIODT3A SIKY-A ALTAUYD 40 ¥3LN3ID MONHL
¢1 1831 - SS3INIAISSIHIOU MINYL AABIH DINIDNO3IY



APPENDIX C

DUMMY CERTIFICATION



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

HUMANOID 48 24-MAR-93
TRC 48C7ED1 572E SN48 EXT. DIMENSIDON CAL 07
? TEST PARAMETER (DIMEN. }){ SPECIFICATION | TEST RESULTS!
T:BE;;ION FOR CHEST CIRCU;FERENCE (AA) D 429- 434 MM ! —;32. MM {
ILOCATION FOR—;;;;;—EIRCUMFERENCE (BB)! 226~ 231 MM { 229. MM :
{CHEST CIRCUM;ERENCE (;; H 970—100;-MM i 98;. MM i
tWAIST CIRCUMFERENCE (;; i B836—- B&6 MM H 851. MM t
:CHEST DEPTH ) 25; 1 213~ 229 MM i ;IB. MM H
!H-PDIN;—HEIGHT ) ) i 84- 82 MM ! ) 86. MM —:
tH- PDINT FROM SEATBACK (D) 1 135- 140 MM : 137. MM H
1 SKULL CAP TO BACKLINE N (H) | 4i- 46 M;-__{ 43. MM ?
iTOTAL SITTING HEIGHT :;; i 879- B8Y MM ! __;527—;;*~—?
{ THIGH CLEARANCE ) (F) | _140— 155 MM : 155. M; H
{BUTTOCK ;;;E LENGTH (K} I 579- 685 MM ! 597. MM '
{BUTTOCK PUPLI;E;L LENGTH (M) ;52— 478 MM ' 475. MM H
'PDPLITEAL HEIGHT (L) | 429- 455 MM :- 432. MM —?
{ KNEE PIVDT HEIGHT (M) |} 485- 500 MM : 4937-;M i
?;DOT LENGTH (P) | 252- 267 MM ! 2;9. MM _?
{FOOT BREADTH <w; ' ?1- 107 MM ' ?9. MM H
{SHOULDER PIVOT FROM BACKLINE (E) | 84- 94 MM ' 1. MM !
{ SHOULDER BREADTH—— (V) | 422- 437 MM —S 427. MM :
{ SBHOULDER PI;DT HEI;;;— (B) | 506~ 521 MM ' 911. MM 4
‘ELBO;—REST HEIGHT (J) 1 191~ 2:1 MM ‘ 201. MM —:
'SHDULDER—ELBDN LENGTH— (I) ! 330~ 345 MM ! 343. MM H
‘BACK DF ELBDN TO NRIST PIVOT (;; i 295:—555 MM i 295. MM ?

TEST MEETS SPECIFICATIONS

TECHNICIAN . £ f -




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID I1II 13-APR~%3
TRC 48C7HD2 S572E SN48 HEAD DROP CAL. 07
i o o H ) - } ) ) '
; TEST PARAMETER i BPECIFICATION i TEST RESULTS !
T ) ) T x! o ) T =~l o T
| TEMPERATURE { 1B.9-25.6 DEG. C | 21.1 DE6. € H
: N o ) ) H i ——l o ) :
IRELATIVE HUMIDITY : 104 - 70% ! 48. 0 % !
} - T N : ) T } ?
PEAK RESULTANT ACCELERATION! 225 - 275 6 i 260.59 & :
: o R o
{PEAK LATERAL ACCELERATION ! 15 & MAX i -5.49 @ !
? ) } - ) ! |
118 ACCELERATION CURVE ! : !
tUNIMODAL? | YES i YEB H

TEST MEETS SPECIFICATIDNS

TECHNICTAN JC. & o
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST

HYBRID 111 24-MAR-93
& AXIS NECK TRANSDUCER
TRC 48C7NF1 572E SNOAB NECK FLEXION CALO7
! TEST PARAMETER ! SPECIFICATION ! TEST RESULTS :
! ! ! :
| TEMPERATURE | 20.6-22.2 DEG. € | 21.7 DEG. C :
P o : o
{RELATIVE HUMIDITY : 10% — 70% ! 50.0 % :
! ! ! f
{IMPACT VELOCITY | 6.89 - 7.13 M/SEC |  7.10 M/SEC :
! | 1OMS | 22.50 - 27.50 € ! 24.15 0 ;
| PENDULUM
: 1 20 M3 ! 17.60 - 22.60 6 | 21.11 6 :
! DECELERATIDN
! ! 30 MS | 12.50 - 18.50 @ | 13.72 @ !
; : ! !
IMAX PENDULUM @ ABOVE 30 MS ! 29 & MAX ! 13.66 € !
I DECELERATION-TIME CURVE ; : :
IDECAY TIME TO 5 € ! 34 - 42 MS ! 3B.75 MS !
! D PLANE | MAX | 64 - 78 DEG. ' 73.16 DEG. !
! - -
! ROTATION ! TIME ! 57 — 64 MS ! 59.88 MS =
{ MOMENT ABOUT ! MAX ! B8.2 - 108.5 NM ! B89.73 NM !
! DCCIPITAL - -
! CONDYLE | TIME ! 47 - 58 MS ! 52.13 MS !
ROTATION ANGLE-TIME CURVE ! ! !
!DECAY TIME TO ZERO ! 113 - 12B MS ! 118.63 MS !
{POSITIVE MOMENT-TIME CURVE ! ! ;
{DECAY TIME TO ZERD ! !

97 - 107 MS ! 100.25 M5

TEST MEETS SPECIFICATIONS

TECHNICIAN X £ 2 i
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST

HYBRID I1I 24-MAR-93

& AXIS NECK TRANSDUCER
TRC 48C7NE1 572E SNO4AB NECK EXT. CALO7
! TEST PARAMETER { SPECIFICATION !  TEST RESULTS !
f ! ' i
| TEMPERATURE | 20.6-22.2 DEG. ¢ | 21.7 DEG. C !
f N . s ;
'RELATIVE HUMIDITY ! 10% - 70% I 50.0 % !
: C : '
 IMPACT VELDCITY ! 5.95 - &.1% M/SEC ! &. 05 M/SEC :
! ' 10 MS ! 17.20 - 21.206 ! 1B.12 € !
! PENDULUM - - - -
! ! 20 M5 ! 14.00 - 19.00 6 | 17.B4 6 !
! DECELERATIDN - -
! ! 30MS ! 11.00 - 16006 | 14.69 @ !
! ! : !
{MAX PENDULUM ¢ ABOVE 30 MS ! 22 ¢ MAX ! 14,62 @ !
! DECELERATION-TIME CURVE ! ! :
!DECAY TIME TO 5 6 ! 38 - 46 MS ! 3B.88 MS !
! D PLANE ! MAX ! 81 - 106 DEG. }  101.53 DEG. !
1] p—
! ROTATION O TIME 72 - 82 MS ! 75.88 M8 !
! MOMENT ABOUT ! MIN  1-80.0/-52.9 NM ! =71.07 NM !
! DCCIPITAL ——————e - -
! CONDYLE ! TIME | &5 - 79 MS I 70.13 MS !
'ROTATION ANGLE-TIME CURVE ! | ;
IDECAY TIME TO ZERO : 147 - 174 MS | 157.88 MS !
INEGATIVE MOMENT-TIME CURVE ! ! :
| 120 - 148 MS | 144.63 MS !

{DECAY TIME TO ZERO

- —r -

TEST MEETS SPECIFICATIONS

TECHNICIAN 2 &£ 'zﬁrpci;
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPALT TEST

HYBRID 111 25-MAR-23

TRC 48C7THI 572E SN0O4B H. 8. THORAX CALO7

H
{ HIGH SPEED TEST

t
1]
]
J
]
3
t
]

'

i

!

} TEST PARAMETER SPECIFICATION TEST RESULTS

T ) T o T
{ TEMPERATURE i 20.6-22.2 DEG. C i 21.1 DEG. C i
: ) i i ?
{RELATIVE HUMIDITY i 10% - 70% : 50.0 % i
: o o 3 :
{PENDULUM VELOCITY ! &.59 -~ 6.83 M/SEC | &. 68 M/SEC '
! } H H
{MAXIMUM DEFLECTION I &63.5 - 72. 6 MM ! &6%. 2 MM !
' 3 B T o
{MAXIMUM RESISTIVE FORCE I 5159 — 5894 N { 5361, N H
H ) ?— o - } }
| INTERNAL HYSTERESIS ' &9% — BY5% i 72. O% i

TEST MEETS SPECIFICATIONS

TECHNICIAN C & £
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TRANGPORTATION RESEARCH CENTER INC.

KNEE IMPACT TEST

HYBRID II1I 13-APR-93
RIGHT KNEE
TRC 48C7RK2 572k SNO48 RIGHT KNEE CAL 07
i TEST PARAMETER t SPECIFICATION i TEST RESULTS i
v ) T v T
i TEMPERATURE i 18.9-25. 6 DEG. € | 21.1 DEG. C H
o T : v f
iRELATIVE HUMIDITY i 10%4 - 70% i 48.0 % d
: o o B :
iPROBE VELOCITY i 207 - 2.13 M/SEC | 2. 08 M/SEC :
E : 2 :
iPEAK KNEE IMPACT FORCE i 4714 - 5783 N ! 4%933.92 N H
iPROBE WEIGHT H ! :

5.0 K6

TEST MEETS SPECIFICATIONS
=7 7 (- ,//‘
TECHNICIAN 1. -~ J s
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TRANSPORTATION RESEARCH CENTER INC.

KNEE IMPACT TEST

HYBRID 111 13-APR-23
LEFT KNEE
TRC 48C7LK2 572E SN0A8 LEFT KNEE CAL 07
H TEST PARAMETER ! SPECIFICATION ! TEST RESULTS H
E - Y == EBWEEID St ] IzazEmamImap I s
1 ! | ! !
| TEMPERATURE ! 18.9~-25.6 DEG. C | 21.1 DEG. C !
f o : !
- IRELATIVE HUMIDITY : 104 - 70% ! 48. 0 Y !
' : T
{PROBE VELOCITY 1 2.07 - 2. 12 M/SEC | 2. 07 M/SEC H
f : i o T
! : H !
{PEAK KNEE IMPACT FORCE | 4714 - 5783 N | D5158.0 N {
! ' !

{PRDBE WEIGHT 5.0 K&

TEST MEETS SPECIFICATIONS

TECHNICIAN & £ L 24
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APPENDIX D

MISCELLANEOUS TEST INFORMATION




DUMMY INSTRUMENTATION PLACEMENT

DUMMY MFR. & S/N: HUMANOID/048

SEATING POSITION: DRIVER

ORIENTATION
LOCATION AXIS MFR MODEL S/N (+ SENSING)

HEAD ACCELERATION X ENDEVCO 7264 EH78J REAR

HEAD ACCELERATION Y ENDEVCO 7264 DH37J LEFT

HEAD ACCELERATION Z ENDEVCO 7264 DD17J 1854

NECK FORCE X DENTON 1716 0106 *

NECK FORCE Y DENTON 1716 0106 *

NECK FORCE z DENTON 1716 0106 *

NECK MOMENT X DENTON 1716 0106 *

NECK MOMENT Y DENTON 1716 0106 *

NECK MOMENT Z DENTON 1716 0106 *

CHEST ACCELERATION X ENDEVCO 7264 EH92J FRONT

CHEST ACCELERATION Y ENDEVCO 7264 CC24H LEFT

CHEST ACCELERATION Z ENDEVCO 7264 FG28J up

CHEST DEFLECTION X VERNITECH  81422A 9041 OUTWARD

PELVIS ACCELERATION X ENDEVCO 7264 BC75J REAR

PELVIS ACCELERATION Y ENDEVCO 7264 FC43J LEFT

PELVIS ACCELERATION Z ENDEVCO 7264 AP87 up

LEFT FEMUR FORCE GSE 2435 014 TENSION

RIGHT FEMUR FORCE GSE 2430 756 TENSION

*See SIGN CONVENTION sheet for positive sensing orientation of neck load

channels.




VEHICLE INSTRUMENTATION INFORMATION

TEST NO. 930426

ORIENTATION
LOCATION AXIS MFR MODEL S/N (+ SENSING)
LEFT REAR SEAT
CROSSMEMBER LONGITUDINAL X ENDEVCO 2264 AS29 REAR
RIGHT REAR SEAT
CROSSMEMBER LONGITUDINAL X ENDEVCO 2264 AR24 REAR
ENGINE TOP LONGITUDINAL X ENDEVCO 2264 AS76 REAR
ENGINE BOTTOM LONGITUDINAL X ENDEVCO 2264 BB67 REAR
RIGHT BRAKE CALIPER
LONGITUDINAL X ENDEVCO 2264 AY59 REAR
LEFT BRAKE CALIPER
LONGITUDINAL X ENDEVCO 2264 AZ31 REAR
INSTRUMENT PANEL CENTER
LONGITUDINAL X ENDEVCO 2264 AS44 REAR
LAP BELT OUTBOARD FORCE LEBOW 2264 610 TENSION
SHOULDER BELT OUTBOARD FORCE LEBOW 2264 590 TENSION
VEHICLE CENTER OF GRAVITY
LONGITUDINAL X ENDEVCO 2264 AY66 REAR
LATERAL Y ENDEVCO 2264 ASQ3 RIGHT

VERTICAL Z ENDEVCO 2264 AG24 UP



HEAVY TRUCK ACCELEROMETER INFORMATION

TEST NO. 930426

ORIENTATION
NO. LOCATION AXIS MFR MODEL S/N (+ SENSING)
9 FRONT FRAME CROSSMEMBER X ENDEVCO 7264 CF11H FRONT
Y ENDEVCO 7264 CL73H LEFT
Z ENDEVCO 7264 CHS7H up

10 TRUCK CENTER OF GRAVITY

e

ENDEVCO 7264 CJ04H REAR
ENDEVCO 7264 CJ37H RIGHT

s




SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

ACCELEROMETERS : +X: FORWARD
+Y: LEFTWARD
+2: UPWARD
POTENTIOMETERS : +CHEST LONGITUDINAL DEFLECTION: OUTWARD
+CHEST LATERAL DEFLECTION: LEFTWARD
+SEAT BELT DISPLACEMENT: OUTWARD
+SEAT BELT EXTENSION: ELONGATION
+XNEE SLIDER DISPLACEMENT: DISTANCE BETWEEN FEMUR
AND TIBIA INCREASED
(IN RELATION TO A
SEATED DUMMY)
LOAD CELLS: +FEMUR FORCE: TENSION

+SEAT BELT FORCE: TENSION

+BARRIER FORCE: TENSION

NECK LOAD CELLS: +X

+Y
+Z
+X
+Y

+2Z

TIBIA LOAD CELLS: +X

+Y
+Z
+X

+¥

FORCE:
FORCE:
FORCE:
MOMENT:
MOMENT :

MOMENT:

FORCE:
FORCE:
FORCE:
MOMENT:

MOMENT:

*Y.S. G.P.0.:1993-301-717:80384

HEAD PUSHED FORWARD

HEAD PUSHED LEFTWARD

HEAD PULLED UPWARD (TENSION ON NECK)
RIGHT EAR ROTATING TOWARD RIGHT SHOULDER
CHIN ROTATING TOWARD CHEST

CHIN ROTATING TOWARD LEFT SHOULDER

TENSION
TENSTION
TENSION
BOTTOM OF TIBIA MOVING LEFTWARD
BOTTOM OF TIBIA MOVING REARWARD




