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Section 1 0

Purpose and Test Procedure



Purpose

This 48 km/h (30 mph) frontal barmer impact test was conducted for the Natonal Highway
Traffic Safety Administrauon (NHTSA) and Vehicle Research and Test Center (VRTC) by

Transportauon Research Center Inc (TRC Inc)

The purpose of this test was to evaluate frontal crash protection 1n a full frontal barner

impact test  The subject vehicle was a 2001 Ford Escape XLT MPV



Test Procedure

Thus test was conducted 1n accordance with VRTC instrucuons for a full frontal car to
stationary barner test Data was obtained relative to FMVSS 208, "Occupant Crash Protection”
and FMVSS 301 (parual). "Fuel System Integnty,” performance An additional fuel line leakage

test was also conducted per VRTC wnstructions

The test vehicle. a 2001 Ford Escape XLT, was instrumented with six (6) accelerometers to
measure longitudinal, lateral, and vertical axis accelerauons. The dnver’s and passenger’s
pnmary and secondary airbag signals were momtored with inductive pickups The vehicle
impacted a flat frontal barner The vehicle’s specified impact velocity range was 47 5 10 49 1

km/h

The test vehicle contained two (2) Part 5720 small adult female Hybnid Il anthropomorphic
test devices (dummes) The dummues were positioned 1n the front outboard designated seating
positions according to a small female dummy placement draft procedure provided by VRTC and
included in Appendix D The dnver dummy and the passenger dummy were both unbelted and
were restrained with front dual stage airbags The test vehicle also contaned a Part 572N
Hybnd III six-year-old child dummy 1n a Century Metro belt posiuomng booster seat in the nght

rear passenger designated seating posiuon

Both adult dummues were instrumented with an array of twelve (12) accelerometers 1n the
head, plus three (3) chest, and three (3) pelvis, accelerometers to measure longitudnal, lateral,
and vertical accelerations, and the adult dummues were also instrumented with upper and lower
neck moment and force load cells, left and nght femur load cells to measure axial forces, and
chest deflecuon potentiometers Both adult dummues were also equipped with THOR-FLX legs,
which included upper and lower ubia load cells to measure forces and moments, tbia and foot
accelerometers n two axes, and three (3) rotary potenttometers at each ankle to measure foot
rotauons about three axes. The night front passenger dummy also had redundant chest
accelerometers. The chuld dummy was instrumented with three (3) head and three (3) chest
accelerometers to measure longitudinal, lateral, and vertical accelerations, neck moment and

force load cells, and a chest deflection potentiometer.
1-3



The 179 data channels were digitally sampled and recorded at 12,500 samples per second

and processed per SAE J211 March 1995

The crash event was recorded by one (1) real-ume panmng motion picture camera and
twelve (12) high-speed mouon picture cameras The pre- and post-test conditions were recorded

by one (1) real-ume motion picture camera

The barrier test summary data are presented in Secuon 20 The summary of FMVSS 203
data are presented in Section 30 The occupant, camera, and vehicle measurements are
presented in Secuon 40 The fuel system data, including a special fuel line siphoning test
procedure and data, are presented in Section 50 Appendix A contans the sull photographic
pnnts Appendix B contains the dummy and vehicle data plots Appendix C contains the

dummy venfication data Appendix D contamns muscellaneous test information



Section 20

Full Frontal Barner Test Summary




Test Results Summary

Thus frontal barner test was conducted by TRC Inc on August 27, 2001

The test vehicle, a 2001 Ford Escape XLT MPV, was equipped with a 3-liter transverse
engine, automatic transmission, power steenng, power brakes and dual stage front airbags  The
vehicle's test weight was 1780 8 kg The vehucle's impact speed was 48 2 km/h - The vehucle

sustained 416 mm of stauc crush duning the mmpact

The dnver's 36 mullisecond Head Imjury Cntena (HIC) was 177  The dnver's 15
mullisecond HIC was 135 The dnver's chest maximum resultant accelerauon with three (3)
mulliseconds mumimum duration was 503 g The dnver’s maximum chest deflection was
59 mm. The dniver's left and nght femur maximum axial compressive forces were 2546 N and
4163 N, respectively The dniver dummy’s neck injury calculations were as follows NTF, 0 35,
NTE, I 23, NCF, 0 30; NCE, 0 01

The nght front passenger's 36 mulisecond HIC was 212 The passenger’s 15 mullisecond
HIC was 121 The nght front passenger's chest maximum resultant acceleranon with three (3)
mulliseconds mummum duranon was 37.9 g The nght front passenger's maximum chest
deflection was 11 mm The passenger's left and nght femur maximum axial compressive forces
were 4038 N and 3933 N, respecuvely. The nght front passenger's neck mjury calculations
were as follows: NTF, 0 26; NTE, 0 27, NCF, 0 68; NCE, 0 23

The nght rear passenger’'s 36 millisecond HIC was 1210 The nght rear passenger’'s 15
mullisecond HIC was 765 The night rear passenger’s chest maximum resultant acceleration
with three (3) mulliseconds mummum durauon was 69 3 g The nght rear passenger’s maximum
chest deflecion was 40 mm. The nght rear passenger’s neck njury calculations were as

follows NTF, 0 14; NTE, 0 27, NCF, 0 13; NCE. 0 10

Followmng the impact, no flmd spilled from the vehicle's fuel system prior to the static
rollover test. No stauc rollover test was performed. A special fuel line siphoming test was
performed by sevenng the fuel Lines subsequent to the impact test and 87 g of flud were

collected 1n 30 munutes.



Data Acqusition Explanauons

The dniver dummy’s pelvis Z-axus acceleration data channel. PEVZG], had a quesuonable

data spike at approxamately 120 to 125 mulliseconds

The vehucle's center of gravity X-. Y-, and Z-axus accelerometers, VCGXG1, VXGYGI, and
VCGZGl, recorded no vahd data after approximately 67 mulliseconds because the glued-on

accelerometer mount dislodged duning the test



Test mode

Test date

Test ume-

Ambient temperature

Vehicle year/make/
model/body style

Vehicle test weight
Impact anglel

Impact velocity®
Maximum static crush-
Average rebound-
Number of data channels

Number of cameras’

Dummues®
Type
Locauon®

Restraint

Seat track position for test

Table 1 Crash Test Summarv

Drniver

Right Front Passenger

Seat back position for test:

Dniver

Right Front Passenger:

Head restraint position for test:

Dnver
Right Front Passenger

Steering column position:

Flat frontal barmer
08/27/01

1321

24°C

2001/Ford/Escape XLT/MPV

1780.8 kg

0°

48 2 km/h

416 mm

202 mm

166

High-speed 12 Real-time 1

Right Front Right Rear
Dnver #416 Passenger #421 Passenger #0388

Part 5720 Part 5720 Part 572N

Left front Rught front Right rear

Airbag, dual stage Airbag, dual stage  3-point seat belt
with Century
Metro BPB

2 notches rear of full forward

1 notch rear of full forward

14 2°
167°

Fixed
Fixed
Mid

! With respect to tow track centerlime.
? Speed trap measurement (+ 08 kmv/h accuracy)

~_A
-



Table 2 General Test and Vehicle Parameter Data

Vehicle year/make/
model/body style

VIN

Model year
Body style
Color

Engine data
Cylinders
Displacement
Cylinder placement
Engine placement

Transmussion data-
Final dnive:

Date vehicle recerved

Odometer reading

Dealer's name

and address

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

Clock
Other

2001/Ford/Escape XLT/MPV
IFMYUO04181KB41393

2001
4-door
Blue

6
3 liters
\Y

Transverse

_4 speed,

FWD,

08/23/2001

147

Ricart
N/A

___manual,

__RWD,

_X_4WD

Columbus, Ohio 43327

Yes
Yes
No

Yes
Yes
Yes

Yes

Sunroof

Cerufication data from vehicle's label:

Vehicle manufactured by~
Date of manufacture
VIN
GVWR
GAWR-  Front:
Rear

Automatic transmission

Automatic speed control

Thilung steering wheel

Telescoping steering wheel

Aur condiioning
Ant-skid brake

Rear window defroster

Power door locks

Ford Motor Co

4/01
1IFMYU04181KB41393
4528 lbs. (2053 kg)
2398 1bs. (1087 kg)
2319 lbs. (1051 kg)

2-5

X automatic, X overdnve

Yes
Yes
Yes
No

Yes
Yes

Yes
Yes



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

Tires on vehicle (mfr , line, size) Firestone, Wildemess HT, P235/70R16

Tire pressure with maximum capacity vehicle load

Front 44 psi (300 kPa)
Rear: 44 pst (300 kPa)
Spare ure (mir, line, size) Firestone, Temporary, T145/90R17
Type of seats’
Front Bucket
Rear Split bench
Maximum width- 1737 mm
Wheelbase 2614 mm

Location of “Recommended Tire Pressure” label

The label was located on dniver door

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

Recommended tire size: P215/70R16
Recommended cold tre pressure
Front 30 ps1 (207 kPa)
Rear- 30 pst (207 kPa)
Vehicle Capacity Data:
Number of Occupants (Designated seating capacity)
Front 2
Mid N/A
Rear 3
Total 5
Vehicle capacity weight: 408 kg
Rated cargo/luggage weight 68 kg

Test vehicle attitude:

Delivered attituder LF 804mm; RF 8llmm; LR 846mm; RR 845 mm
Fully loaded attitude: LF 785 mm; RF 793 mm, LR 816mm; RR 819mm
Pre-test attitude LF 794mm; RF 804mm; LR 809mm; RR 820mm
Post-test attitude- LF 792mm; RF 750mm; LR 810mm, RR 801 mm
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Table 2 General Test and Vehicle Parameter Data Cont'd

Weioht of test vehicle as received (with maximum flumids)=UDW

Right front 446 5 kg Right rear 3270 kg
Left front 486 5 kg Left rear 3150 kg
Total front weight 9330 kg (59 2 % of total vehicle weight)
Total rear weight 642 0 kg (40 8 % of total vehicle weight)
Total delivered weight 15750 kg

Calculation of test vehicle's target test weight

Total Delivered Weight (UDW) = 1575 kg
Rated Cargo/Luggage Weight (RCLW)' = 68 kg
Weight of 2 Part 5720 Dummues @ 49 kg each = 98 kg
Weight of 1 Part 572N Dummy @ 22 kg = 22 kg
Target test weight = 1763 0 kg

Weight of test vehicle with required dummues and 85 8 ke of cargo weight:

Rught front 461 0 kg Ruight rear 410.8 kg
Left front 494 0 kg Left rear 415.0 kg
Total front weight 955.0 kg (53 6 % of total vehicle weight)
Total rear weight 825.8 kg (46 4 % of total vehicle weight)
Total test weight 1780.8 kg (1 0 % over target test weight)

Weight of ballast secured 1n vehicle None

Components removed to meet target test weight: Rear bumper fascia, door glass, taillights,
rear door skin, muffler, three door
speakers, and trailer hitch.

Location of Vehicle’s CG 1212 mm rearward of front wheel centerline

! Cargo weight for multipurpose passenger vehicles, trucks, and buses 1s the vehicle’s rated

cargo and luggage weight from the vehicle’s label or 136 kilograms, whichever is less.

~ -



Table 3 Post-Impact Data

Test number- 010827

Test date 08/27/01

Test tume 1321

Test type Flat Frontal barner
Impact angle- 0°

Ambient temperature
at impact area 24°C

Required impact velocity range 47 6 to 49 2 km/h

Barner impact velocity.

Primary 48 2 km/h
Secondary 48 2 km/h
Distance from vehicle to barner
Entering velocity trap: 661 mm
Exiting velocity trap 51 mm

Vehicle rebound from flat neid barner

Distance from test vehicle to barner impact point:
Post-test. L 180 mm, C 210 mm; R  215mm

Average rebound: 202 mm



Figure | Impact Velocity Measurement System

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

The vanes have 305-mullimeter spacing.



Figure 2 Vehicle Accelerometer Placement
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Section 3 0

Summary of FMVSS 208 Data




Dnver

Right Front
Passenger

Right Rear
Passenger

Table 5 Dummy Injury Cnitena Data

Maximum Acceleration’

Head Chest
X Y Z R X Y
-355¢ 156¢ 283 ¢ 4449 -484¢ -80¢
413¢g 185¢g 152¢ 417g -393¢ 38¢g
456 ¢ -68¢ 753 ¢ 828¢g -718¢ 93¢
Maximum Femur Compressive Force
Left Femur Right Femur
Dnver 2546 N 4163 N
Right Front Passenger 4038 N 3933 N
Right Rear Passenger N/A N/A
Head Injury Cntenia’
36 mulhisecond
HIC Time t; Time t,
Driver 177 833 ms 119.3 ms
Right Front Passenger 212 51 5ms 87 5 ms
Right Rear Passenger 1210 613 ms 97.3 ms
15 mullisecond
HIC Time t; Time t,
Dniver 135 87 0 ms 102 0 ms
Right Front Passenger 121 64 2 ms 79 3 ms
Right Rear Passenger 765 71 1 ms 86.2 ms



Table 5 Dummy Injury Critenna Data. Cont’d

Chest Maximum Resultant Acceleration’

Acceleration Time t; Time t;
Drniver 503¢ 73 1 ms 76 2 ms
Right Front Passenger 379¢ 75 8 ms 78 8 ms
Right Rear Passenger 693¢ 552 ms 58 2 ms

Maximum Chest Deflection

Dnver 59 mm
Right Front Passenger 11 mm
Right Rear Passenger 40 mm

Neck Injury Calculations (N1j)*

NTF NTE NCF NCE

Dnver 035 1.23 0.30 001
Right Front Passenger 0.26 0.27 068 023
Right Rear Passenger 014 027 013 010

! See Report Sign Convention m Appendix D

? As defined n FMVSS No. 208.

3 Defined as equal to or exceeding 0.003 sec. duration.
* See Data Acquisition Explanation 1n Section 2.0
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Table 6 Post-Impact Dummy/Vehicle Data

Visible Dummy Contact Points:

Head
Chest
Abdomen
Left knee

Right knee

Door opening

Front

Rear

Seat movement:

Left Front
Right Front
Left Rear
Right Rear

Glazing damage:

Other notable impact effects:

Right Front
Dnver Passenger
Airbag Aurbag, head restraint

Steering wheel, airbag  Aurbag

None None

Instrument panel Instrument panel

Instrument panel Instrument panel
Left Right
Easy Easy
Easy Easy
Seat back failure Seat shift
Noune None
None None
N/A N/A
None, fixed None, fixed

Windshreld cracked pnmanly on left side.

Steening column was found broken after test

Right Rear

Passenger

None

3-Pt belt

3-Pt belt

None

None



Sectuon 4 0

Occupant. Camera. and Vehicle Information
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Dummy Kinematic Summary

Dnver Dummy

Upon 1mpact, the dnver dummy translated forward on the seat impacting both knees 1nto
the instrument panel The dummy’s head rotated rearward as the head and chest were
restrained by the airbag The dummy’s head rotated forward, then rearward. and then
leftward as the dummy rebounded 1nto the left portion of the seat back The driver dummy
came to rest in the left portion of the dniver’s seat leaning against the door panel, with 1ts

pelvis on the forward portion of the seat cushion and knees nto the instrument panel

Right Front Passenger Dummy

Upon 1mpact, the passenger dummy translated forward impacung both knees into the
instrument panel. The dummy’s head rotated rearward as the head and chest were restrained
by the airbag The dummy’s head rotated forward and then rearward 1nto the head restraint
as the dummy rebounded to the nght portion of the seat back The dummy came to rest on

the passenger’s seat

Right Rear Passenger Dummy

Upon mmpact, the dummy’s head and torso rotated forward as the dummy was restrained
by the booster seat and 3-point belt system The dummy’s arms extended and rotated
upward The dummy’s head rotated rearward as the durnmy rebounded 1nto the booster seat

The dummy came to rest on the booster seat.



Figure 3 Dummy Measurement Locations for Front Seat Occupants

STRIKER

VERTICAL LONGITUDINAL PLANE VERTICAL TRANSVERSE PLANE
Passengarﬂ. - _(/_Y i _@___\ﬁ___ 1‘( @g @ W

Davery] . _ - L@ - - {1l b -
“— \\)L@::Z_—_k / “. 3 J-’
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Table 7 Dummy Measurement Data For Occha.nts.1

Front
Dnver Passenger

Designation Type of Measurement (Senal # 416) (Senal # 421)
WA Windshield angle 353° 353°
SWA Steering wheel angle 62 5° N/A
SCA Steering column angle 27 5° N/A
SA Seat back angle 14 2° 16 7°
HZ Head to roof 238 mm 238 mm
HH Head to header 317 mm 328 mm
HW Head to windshield 600 mm 572 mm
HR Head to side header 303 mm 277 mm
NR Nose to nm 288 mm N/A
NA Nose to nm angle 75° N/A
CD Chest to dash 460 mm 436 mm
CS Steering wheel to chest 220 mm N/A
RA Rim to abdomen 106 mm N/A
KDL Left knee to dash 78 mm 60 mm
KDR Right knee to dash 78 mm 64 mm
KDA QOutboard knee to dash angle 36 9° 20 4°
PA Pelvic angle 20.1° 211°
TA Tibia angle 70° 68 6°
KK Knee to knee 275 mm 230 mm
ST Striker to head 505 mm 513 mm

Striker to head angle -62 4° -66 3°
SK' Striker to knee 653 mm 652 mm

Striker to knee angle 12° 0.6°
SH! Striker to H-point 333 mm 346 mm

Striker to H-point angle 18 1° 12.6°
SHY Striker to H-point (Y dir) 214 mm 233 mm
HS Head to side window 292 mm 260 mm
HD H-pont to door 212 mm 193 mm
AD Arm to door 131 mm 124 mm

The seat back angle (SA°) 1s measured relative to vertical, all other angles are measured
relatuve to honizontal

! Rear seat occupant: Head to seat back=672 mm; Knee to seat back=404 mm.

2 A negative angle indicates the measurement pomnt was above the striker.
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Ficure 4 Pre-Test And Post-Test Measurement Points
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Table 8§ Impacted Vehicle Measurements

Test number 010827

Vehicle year/make/model/body style 2001/Ford/Escape XLT/MPV

No  |Type of measurement Pre-Test | Post-Test |Difference
X1 |Total Length of Vehicle at Centerline 1365 3995 370
X2 |Rear Surface of Vehicle to Front of Engine Block 3665 3521 144
X3 |Rear Surface of Vehicle to Firewall 3380 3331 49
X4 |Rear Surface of Veh to Upper Leading Edge of Right Door 2984 2977 7
X5 |Rear Surface of Veh to Upper Leading Edge of Left Door 2990 2984 6
X6 |Rear Surface of Veh to Lower Leading Edge of Right Door | 2950 2914 36
X7 |Rear Surface of Veh to Lower Leading Edge of Left Door 2957 2918 39
X8 |Rear Surface of Veh to Upper Trailing Edge of Right Door 1992 1983 9
X9 |Rear Surface of Veh to Upper Traihing Edge of Left Door 1994 1982 12

X 10 |Rear Surface of Veh to Lower Trailing Edge of Raght Door 2012 1982 30

X11 |Rear Surface of Veh to Lower Trailing Edge of Left Door 2025 1989 36

X12 |Rear Surface of Veh to Bottom of " A " Post on Right Side 2962 2960 2

X13 |Rear Surface of Veh to Bottom of " A " Post on Left Side 2972 2975 -3

X14 |Rear Surface of Vehicle to Firewall--Right Side 3410 3364 46

X15 |Rear Surface of Vehicle to Firewall --Left Side 3425 3366 59

X16 |Rear Surface of Vehicle to Steering Wheel Center 2584 2520 64

X17 |Center of Steenng Column to " A " Post 310 255 55

X18 |Center of Steering Column to Headliner 471 755 -284

X19 |Rear Surface of Vehicle to Rught Side of Front Bumper 4225 3989 236

X20 |Rear Surface of Vehicle to Left Side of Front Bumper 4225 3994 231

X21 [Length of Engine Block 421 421 0
RD |Rear Surface of Vehicle to Right Side of Dash Panel 2845 2860 -15
CD [Rear Surface of Vehicle to Center of Dash Panel 2835 2827 8
LD {Rear Surface of Vehicle to Left Side of Dash Panel 2862 2845 17

All distance measurements are in nullimeters
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Fioure 5 Vehicle Crush
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Notes’ L 1s pre-test length of contact surface.
C1 through C6 are spaced equally apart
CL 1s vehicle centerline.
Vehicle: 2001 Ford Escape XLT
Location Pre-test Post-test Difference
L 1525 mm
Cl 4225 mm 3994 mm 231 mm
C2 4352 mm 3989 mm 363 mm
C3 4365 mm 3980 mm 385 mm
C4 4365 mm 4010 mm 355 mm
Cs 4360 mm 3944 mm 416 mm
Cé6 4225 mm 3989 mm 236 mm
CL 4365 mm 3995 mm 370 mm




Fieure 6 Vehicle Intrusion Measurements

Door Opening Width

A
Units (mm) Left Right

Measurement 1 2 3 1 2 3
Pre-Test 934 mm 1440 mm 1045 mm 938 mm 1433 mm 1060 mm
Post-Test 939 mm 1445 mm 1047 mm 935 mm 1434 mm 1070 mm
Difference -5 mm -5 mm -2 mm 3 mm -1 mm -10 mm

Units (mm) A = Wheelbase Left A = Wheelbase Right
Pre-Test 2614 mm 2612 mm
Post-Test 2630 mm 2605 mm
Difference -16 mm 7 mm
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Figure 7 Vehicle Intrusion Measurements

Static Footwell Deformation

] Seat

D Seat

\
|
\\\ 4— B —™
™~
\J C; Seat Track v

T
C

\

I
L2

Driver’s Side

Measurement Pre-Test Post-Test Difference
A 689 mm 645 mm 44 mm
B 543 mm 547 mm -4 mm
C 369 mm 370 mm -1 mm
D 370 mm 425 mm -55 mm

Passenger’s Side

Measurement Pre-Test Post-Test Dafference

A 692 mm 655 mm 37 mm

580 mm 574 mm 6 mm

B
C 371 mm 383 mm -12 mm
D

375 mm 405 mm -30 mm




Figure § Vehicle Intrusion Measurements

Static Passenver Compartment Intrusion

r ;._TK__u
% L—]

S

«—

N
N ———>»

|- centerline |

J
o 4
v q___O_—*T e "_ 5,
MEASUREMENTS
FROM C PILLAR
BELT ANCHORAGE S
N
Measurement Pre-Test Post-Test Difference
[ 471 mm 755 mm -284 mm
J 670 mm 375 mm 295 mm
K (driver’s side) 1590 mm 1590 mm 0 mm
L 1300 mm 1280 mm 20 mm
M (dnver’s side) 1638 mm 1638 mm 0 mm
N 1492 mm 1492 mm 0 mm
O 1495 mm 1495 mm 0 mm
P (passenger’s side) 1590 mm 1590 mm 0 mm
Q (passenger’s side) 1632 mm 1632 mm 0 mm
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Figure 9 Floorboard Deformation

DRIVERS SIDE

A

PASSENGERS SIDE

i

|
|
|
|
F

e
?
o

Measurement Pre-Test Post-Test Difference
A 425 mm 417 mm 8 mm
B 375 mm 379 mm -4 mm
C 351 mm 350 mm 1 mm
D 424 mm 425 mm -1 mm
E 381 mm 380 mm 1 mm
F 484 mm 485 mm -1 mm
G 480 mm 475 mm 5 mm
H 404 mm 407 mm -3 mm
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Dniver’s Side Floorpan Measurements

Fieure 10 Toeboard Measurements

DRIVERS SIDE

PASSENGERS SIDE

[cNeXNe)
ONONO,
(O ONO}

Floorpan X Z

Location Pre-Test | Post-Test | Difference | Pre-Test | Post-Test | Difference
1 1510 mm| 1458 mm 52 mm 542mm| 532 mm 10 mm
2 1545 mm| 1435mm | 110 mm S05mm/| 526 mm -21 mm
3 1538 mm| 1494 mm 44 mm 475 mm| 515 mm -40 mm
4 1460 mm| 1443 mm 17 mm 409 mm| 415 mm -6 mm
5 1462 mm/| 1417 mm 45 mm 422 mm| 408 mm 14 mm
6 1458 mm| 1441 mm 17 mm 416 mm| 430 mm -14 mm
7 1370 mm| 1373 mm -3 mm 363 mm|{ 343 mm 20 mm
8 1368 mm| 1376 mm -8 mm 382 mm/| 335 mm 47 mm
9 1376 mm| 1377 mm -1 mm 386 mm| 352 mm 34 mm
10 1384 mm/| 1361 mm 23 mm 535mm/| 533 mm 2 mm
11 1387 mm| 1371 mm 16 mm 456 mm | 440 mm 16 mm

Passenger’s Side Floorpan Measurements

Floorpan X y4

Location Pre-Test | Post-Test | Difference | Pre-Test | Post-Test | Difference
1 1555 mm| 1490 mm 65 mm 495 mm| 513 mm -18 mm
2 1445 mm| 1436 mm 9 mm 520mm | 513 mm 7 mm
3 1500 mm| 1447 mm 53 mm 570 mm| 515 mm 55 mm
4 1487 mm| 1455 mm 32 mm 440 mm | 422 mm 18 mm
5 1500 mm|{ 1421 mm 79 mm 463 mm | 450 mm 13 mm
6 1460 mm| 1436 mm 24 mm 490 mm | 434 mm 56 mm
7 1404 mm| 1400 mm 4 mm 401 mm| 365 mm 36 mm
8 1396 mm| 1386 mm 10 mm 397 mm| 349 mm 48 mm
9 1400 mm| 1396 mm 4 mm 40l mm | 365 mm 36 mm

Reference +X forward from rear bumper, +Z upward from ground level
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Figure 11 Camera Positions
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Figure [1 Camera Positions, Cont'd
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Table 9 Camera Information

Camera Lens Speed Purpose of
Number Location Type (mm) (fps) camera data
1 Panmng Bolex 24 Vehicle dynamics
2 Left perpendicular overall Photosonic 13 910 Vehicle crush
3 Left ught dummy Hycam 25 1042 Dummy kinematics
4 Left angled on dummy Photosonic 25 997 Dummy kinemaucs
5  Barner dnver Photosonic 25 1002 Dummy kinematics
6  Right perpendicular overall Photosonic 13 995 Vehicle crush
7  Right ught dummy Hycam 25 1035 Dummy kinematics
8  Right angled on dummy Photosonic 25 1000 Dummy kinematics
9  Barmer passenger Photosonic 25 992 Dummy kinematics
10 Overhead Photosonic 13 997 Vehicle dynamics
i1 Pat front Photosonic 17 987 Vehicle crush
12 Pitrear Photosonic 13 1002  Vehicle crush
13 Onboard child dummy Photosonic 8 1000 Dummy kinematics
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Description Of Timing Marks On TRC High-Speed Film

All TRC high-speed cameras are equipped with red LEDs which put timing marks on the
nght edge of the film TRC uses a single timing generator to generate the trmmng for all
cameras This allows the uming 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 ume before or
after the ume-zero event.

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

The timung generator puts out a pulse for every millisecond plus 1t generates additional
pulses for hundredths and tenths of seconds To explaimn this further, we can use an example
of a camera runmng at 1000 frames per second.

1 Every frame will have one LED appear n 1t. This indicates a mullisecond pulse

2 Every ten frames will have two LEDs appear in 1t These indicate a mullisecond pulse
plus a hundredth of a second pulse

3 Every one hundred frames will have three LEDs appear in 1t These indicate a
mullisecond pulse, a hundredth of a second pulse, and a tenth of a second pulse



Ficure 12 Vehicle Reference Photo Target Locations

|
l&lbe r 127|<
@22 @I %@ <

—bi 127 [4—

Measurement Pre-Test
A L 382 mm

R 382 mm

B N/A mm

C L 610 mm

R 610 mm

D 1243 mm

E' 300 mm

' The first side target 1s placed 600 mm from front edge of bumper, and others are at
300 mm intervals



Secuon 50

Fuel System Test Procedure and Data
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Usable fuel system capacity
Test volume range

Actual test volume-

Test fluid type

Spectfic gravity

Kinematic viscosity:

Test fluid color

Type of fuel pump-

Dud electnic fuel pump
operate with ignition

switch "on" and the
engine not operating

Details of fuel system

Table 10 Fuel Svstem Data

60 6 liters (from owner's manual)
557 - 56 9 liters (92-94% of usable)
56 4 liters (93% of usabie)

Stoddard

0 764

0 99 centistoke

Purple

Electric

Yes

The fuel tank 1s m front the of rear suspension The filler neck
runs out to the left rear above the wheel well with the cap at
the end of the neck The fuel lhines run inside the left frame

rail



Table 11 FMVSS 301 Post-Impact Test Data

Test date 08/27/01
Vehicle year/make/
model/body style 2001/Ford/Escape XLT/MPV

Test requirements

Test vehicle fuel tank filled to 92 to 94% of manufacturer’s usable capacity and with electric fuel
pump operating (if 1t will operate without engine operauon) Part 572 test dummues located at

each front designated seating position

Test vehicle impact type*

_X_Frontal (48 km/h)

___ Oblique (48 km/h) with _ ° barner face first contacting ___ (dniver/pass ) side
___Rear moving barmer (48 km/h)
___ Lateral moving bamer (32 km/h)

Fuel system fluid spillage measurements

Test Maximum
Results Allowable
1 From impact until vehicle motion ceases 00 g 28 ¢
2 S-munute penod after vehicle motion ceases 00 g 142 ¢
3 Next 25 minutes after 5S-munute period 00 ¢ 28 g/mun

Fuel system fluid spillage location{s)' None

5.3



Table 12 Fuel Line Siphon Test Data

Test date 08/27/01

Test mode- Frontal 48 km/h

Vehicle year/make/

model/body style 2001/Ford/Escape XLT/MPV

Test procedure:

Cut the fuel hnes (return line as well as supply line if there 1s one) at thewr lowest point at - or
forward of - the front seat mud-track position Raise the vehicle so the top fuel level in the tank
15 12 inches higher than the cut or untl the vehicle has been raised 12 inches, whichever 18
greater (If this cannot be achieved, record height lifted ) Catch any leakage for one-half hour

and measure 1n the same manner as for an FMVSS test for the first half hour after a crash test

Vehicle raised: N/A

Fuel system fluid spillage measurements-

Test Maximum
Results Allowable
1 Dunng vehicle height raising 0 g N/A
2. 5-munute peniod after fuel lines severed 87 g N/A
3 Next 25 munutes after S-munute period 0 g N/A

Fuel system fluid spillage location(s): Severed fuel lines




Appendix A

Photographs






Figure A-4 Post-Test Left Front View
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Figure A-11 Pre-Test Right Rear View
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Figure A-18 Post-Test Overhead View 3
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Figure A-31 Post-Test Windshield View
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Figure A-55 Post-Test Passenger Dummy Position - View 2
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Figure A-57 Post-Test Passenger Dummy & Vehicle Interior - View




cle Interior - View 2

Figure A-59 Post-Test Passenger Dummy & Vehicle Interior - View 2
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Figure A-6) Pre-Test Passenger Dummy Knee and Bolster View

Intentionally Left Blank




Figure A-62 Post




Figure A-64 Post-Test Right Rear Passenger Dummy & Vehicle Interior - View 1




ehicle Interior - View 2
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Figure A-68 Post-Test Right Rear Passenger Dummy & Vehicle Interior - View 3
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Figure A-69 Post-Test Driver Dummy Overall View




Figure A-72 Post-Test Driver Dum}r Head Contact - View 3




Knee and Chest Contact - View 1

Figure A-74 Post-Test Driver Dummy Knee and Chest Contact - View 2
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Figure A-75 Post-Test er Dummy Knee
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81 Post-

gure A

i




i
5
7
§
3







S

’




i ety
- N n‘i
.

.
z -k i 7o e 3
Figure A-89 Post-Test Steering Column Position - View
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STt A

RECOMMENDED TIRE RESSURE (COLD)
DIMENSIONS DES PNEUS ET PRESSIONS DE GONFLAGE
(A FROID] RECOMMANDEES

I TIRE PAESSURE PRESSION DES PREUS

AMANT/ARRIERE

TIRE SIZE
DIMENSIONS DES PREUS FRONT/REAR

F2IS/70R16 99T  PZZ5/70R1S 1005 207 ¥Pa
PZ35/TOR1E 1047 30 PSt

207 kPa
30 ib/po*

VEHICLE CAPACITY WEIGHT 899 ibs
B CAPACITE MAXIMALE DU VENICULE 408 kg

FRONT SEAT BACK SEAT

Figure A-91 Pre-Test Tire Load Label View
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Data Plots

B-1



~
SH @9 06 B O vG G- "SH 88 ¢v¥Z B 9 CF G BLYO AY3Id 00a1 SSUT1J HO  ¥3ILTIA 1IX03H  13NNGUHD )

(SW)  3HTL
pis P87 o4 YA 061 291 IRt P81 oL Py 91 @N-;m-
— 91¢-
P og
(aw]
— e
™
X
b
=
=z
—1 991~
S
po
o
—f1e- L
| — mﬁl
LIBOTO  YIGUNN 1S3 TYINOYS 1674 HdW oS INT 331 °°

NOT1U¥373339 SIXU-X QU3IH ¥3IALIY¥C
HdW Bf LY 4314499 WWINDYS 174 0LNI 3d¥IS3 0¥04 186¢



Blg

19A03H  TINNGHD

88-

b-

It

b8

Lal

BLl

SW 95 ¢v 8928 8- ‘S bIL @99 YN0 WId eal SSY1D H) ¥3IL1IA
(SH)  3WIL
B8Z 852 44 06| 891 og | 081 oL By 01 0z-
krﬂﬂ::nq’} % 1 A
J
"run’
LZBOTO  YIGUAN 1531 TWINOYS 1673 HdW 05 INI 41

NOTLYY313IJY SIXY-A GUIH ¥3ATH0

HdW Bf 1Y 3313398 TYINDY¥3 1U74 OLNI 3d¥IS3 0¥04 180Z

NOT 164373334

(1-87 X 3)



SH ¢6 158 9 11 8I- "SH 91 v6 8 9 BZ 8¢ H©lyd xvid

@eal SSY13 HO Y3IL14

“~
13Z203H  13NNGHD

(SH}  3FHIL
ple B8z 7274 8Le 861! 891 ALl 081l AL By Bl 714
IN».LP,( %) . -
—
L28018  YIGUNN [S3t TUINOHd [UT14 HdU A¢ INT Y1

NOT16d373308 SIXY-Z QU3H ¥3ATAHA
HdH Bf LY ¥314469 T9LINDY4 1974 OINI 3d93S3 Q304 188l

B61-

Gal-

BC-

69

861

N4

BZ¢

NOT 194373334

(1-87 X 3}

}



SW 88 8i- 8 0 €2 @ "SU B9 £6 8 0 6F vk YIVOD AY3d P01 SSYID HD H¥3L1I4 134303H  13INNYH) v )

(SW) 3WIL
als P8z 0S¢ 0ce 061 991 et 201 oL 512 o1 0~
] | | _ = °
— 18
D
S
—9 =
m
o)
el
—_
o
=
— £¥
S
b
~
—bzs L
— Gab
rwmmgﬁ@ YI8UNN 1531 TYINOY4 1974 HAW 8t INT J¥1 st

NOT1B¥313230 INYLNSIY OB3H ¥3IATYA
HdW BE LY 4314408 THINOY¥4 1974 QGLINI 349353 0d04 186¢



.
SH ¥8 €6 8 O ¢V 19— “SW ¥Z 8¥Z 8 9 18 9 b180 MB3d peal SSY1) HI ¥3L1I4 T4X03H  TINNUHI

(SW) 3NIL
Pl P8Z 952 YA 061 991 of 1 001 QL ob Bl @N.N:
— vL2-
pod
(]
—{ 987- K
a
m
pru)
D
—
o
P
—1 851~
p~
P
o
—1 BL- R
AR o Z-
5.
»l-l-ﬂ‘f!-\j._‘-r_-iﬂ:rl
{ZBO1O  YIGUNN [S31 TYLINOYd U4 HdAU 8g INT J41 53

INYONNO3Y NOILBY¥Y3T3IITY SIXY-X QB3IH ¥3A1Y0
HdW 8 1Y ¥3Td498 TWINOYS 1974 OLNI 3I4YISI 0304 108¢



SH 9G 2y B9 16 8- "SW 88 91T 8 9 80 91 vlvd Avid peal SSY1d HI ¥3ILTIA4 THYAQ3H  T3INNUHD
(SH1  3INIL
IASY 98¢ 8G¢ ace 061 991 of1 a01 8L ;14 01 @mnmml
— 1 QVI
o]
I P =
bar iy :ﬂkdauiﬂ xlz T T T v wm
o £
=]
—1 B¢
P
>
o
— [8 S
— L1
L L1
£28010  ¥3IGUNN LS3TL TUINOYd 1914 HdW 8¢ INT 241

INYONNO3Y NOT1H¥37322Y SIXY-A DY3IH ¥IATHEO0
HdN 8¢ L8 d31y¥u8 WINDY4 1614 OLNI 3d¥3S3 0y04 106c

LA



S Z6 168 9 86 91~ ‘SW 26 £6 8 9 Zb 87 YLYQ NYd 001 SSY1D HD H3ILTI4  TYZO3IH  TINNYHD
(SH1 AWIL
BIs 082z 052 022 061 091 o Tl oL BY B 0
I'Amml
3
i LR\J/ — o1 mw
ol W Y T n
2
pe]
—
e . W.
—! 69
-
DL
st
.
— g5z
28010 938NN 1531 TINOYS 1079 AdU 0% INT 1 8'¢

INYONNO3Y NOILYY3INIIJY SIXY-Z OY3IH H3ALH0
HdW Bf 1Y ¥3Ty¥¥8 TMWINDY3 1974 OLINT 3IdYIS3 0¥04 18082

.



SW 00 6¢- 8 0 81 B "SW 82 £6 8 3 (B 8f Y1vWQ AY3d peal SSY10 HY y3Iilld THY03H  TINNGHD N

I

42!

tid

k8¢

GG¢

9

(SH]  3UWIL
0l 08¢ 0S¢ 0id 061 091 QL1 @8l oL oy 81 ac-
— | ! _ ! -
Fédid
——y
LZBBIO  Y¥3IBUNN 1S53l TUINOY4 1Y HdW 0% INT J¥1L

INUONNO3Y NOTLBY3IT3DIY LNYLTINS3Y OU3IH ¥IATHO
HdW @ 1V 4314498 TULINO¥4 L1974 OLNT 3d¥IS3 0804 1882

NOT194¥313304

(1-871 X )

}



SH vb 16 8 O 2B LE-

‘SH 9¢ £¥C B 9 ¢4 S BlbO Av3d

Pe@I SSY13 HY ¥3L1l3

19X1QH  1INNYH) ©

(SH) U1l
gig p8e 9G¢ 0l¢ 261 Q91 oLl a01 9L Pl ac
i _
I.wﬁn. ' ¥
LC8OTO  HIBUNN 1531 JULINOYd 1914 HdW 8g INT Q41
NOTLiU¥33039 (L) SIX-X dy3IH ¥3IA1Hd
HdW Q¢ 10U ¥31dy98 TWINDYS 1914 OLINI 344353 G404 188Z

904~

8eg-

0GC-

L=

b6-

91-

19

NO119¥373339

(1-01 X )

}



.

SW 80 ¢S 80 2C 6l- ‘SH b ¥6 8 J BE ¥E YLHO HY3d gear SSY1) HI y¥3LTl3 13ZTAH  13INNUHI
(SH)} 31l

PIg p8e 0S¢ 0ld 061 091 0g1 801 oL oY Bl Ql-

T | _ m _ _ | o1

— 1=

A\ AL

r..Jar et
}F{\‘
/>L<\ 1"
— (81
— 882

BLE

NOT 194373334

(r-81 X )

£28010  J3IBUNN 1531 TUINOYS 1074 HdW 0% INT Jd41
NOT194313238 (11) SIXY-Z G¥3H ¥3IATYHO
HdW @f LU 4314408 TYINDY] 1914 OINT 3dYIS3 Q404 1882



SH 8y ¢£ B 0 L6 14— "SH b8 G6 8 9 08 S1  YlY0 MY3d 0081 SSY1d HI ¥31T14 1JACOH TINNGH) ,

(SH)  3JHIL
pig n8¢e 06¢ 0l¢ 261 291 0Ll 601 0L /X4 01 om‘amﬁl
—1 18-
b o
o
— 1= @
—
m
b o)
hed
1l l
< \ﬁ Y LR m
=z
— Ll
‘ -
x
®
— 99 o
— GI1
k31

£28010  ¥3IGUNN 1S3 TULNOYS 1974 HdW 8f INT QYL
NOT1BY¥3173334 (14) SIXY-A QY3H Y3IA1TYO
HdW Qf 1Y 43144098 TUINOYS 1v74 OLNI 3dYIS3 0¥04 1882



-

SW 8B 26 @9 LY £C- "SH 96 (68 D Ly 6O BLYO NB3d peal SSYT1d HI ¥3Ll4 13Z2AH  T3INNYHD
(SW]  3UI1L

plg 274 0S¢ 8¢l 061 091 oLl 001 aL by Bl 0l

_ i | _ oz

— ¥SI-

NOT 164313204

— kel

(1-87 X 3)

— 052

L2810  Y3QUNN 1531 TULNOYS 1974 HJW 8% INT 24l S

NOT1Yd31732308 (14) SIXYU-Z OGY3IH Y¥Y3IATHO
HdW @£ LY ¥3144098 TWINDOYS L¥14 OLNI 3d¥IS3 0404 198l



SW 00 8y @ O BY ¥S- ‘SW 9L 1k 8 D 16 11 YLU0 HUid 6061 SSY1) HI H3LIl4 19XEAH  T3NNYHD ™

(SH)  INIL

Bis P8 857 e 061 091 oL 001 oL By 81 0~ o

— c6z-
hod
(o]
— 912-
m
m
p=
o)
—
S

— 5z1-
o
>
o
—1 B~ X

- ,
— o
v
(28010 Y38WAN 1S3l GINOYS 1074 HdW o5 N7 Jup %!

NOT194313338 (dL) SIxXY-X GY3H ¥3A14d
HdW Q¢ LY 4314368 TYINQYS LYT4 OINI 3dY3S3 0404 18082



SH @y 23 890 Ly 8- "SU kb LI @ O B8 82 ULWO MY3Id

#0@1 SSYT) HI Y3114

T9ACOH  TINNGHD

£6-

Ve~

£y

RN

6L1

Ll

Glg

(SH)  3NTL
719% P8Z 0S¢ 0zl 061 99l 0Ll 001 aL o 81 0Z-
o .IJJ.. AN
o (¥l
L
28010 Y3UNN 1S3l TYINOYS 1874 HdW @f INT 241

NOT1Bd313328 (dl) SIXY-A OU3IH d3A1Y0

HdW O£ 1Y 314488 TYINDY4 1U14 OLNI 3Id¥IS3 QY04 180C

NOT18Y¥3713334

(1-87 X )

)



SW B9 19 @8 N 16 6201~ 'SH 26 G¥Z @ N 91 +vBI H1lY0 Mbid POAT SSY1) HI ¥3LTI4 TAOUIN TINNGHD ™

(SH)  3HIL
ig B8z 194 4/ 061 091 gl 001 0L oy Bl 801
— 68-
—_— mwl
-
)
x
(gp]
m
— 6¥- =
>
e
- le
— ml
|7 V—
e W
(28019 Y3QUAN 1531 TYINOY¥S LUT4 HdW o oNT o9l V!

32404 ¥YU3IHS SIXY-X HIIN ¥3IA1HO
HdW af LY 4314y¢8 TWINOYS 1974 OLNI 3dY3S3 0¥04 108<



SWU @9 1+ @8 N I/ 88- "SU 6 @21 8 N 19 98v WivQ Av3d 80a1 S5SY10  HI d3LTId TIANIN TINNGHD

(SW) IHIL
oIS 982 052 0L 061 091 oF ] 001 oL oF Bl 0~
e e - .rf\ I oy
—1 081
-
o
p-w
(e ]
—ver
=
— 88z
— 285
128010 ¥3GUNN 1S3l INOY] 1673 HdW 05 INT DyL oLt

33404 ¥Y3HS SIXY-A HIIN ¥3IA1H0
HdW Bf LY J3193999 TYLND¥4 1074 OLNI 3Id¥3S3 0404 108l



T4ZXIN TINNGHD

1Z

8¥

GL

0l

6Z1

asl

SH ¥¢ ¢S1 8 N 9L OG- "SW 0@ ¥6 8 N 0L 1+¥l  ©lu0 MYid peal SSY10 HJ ¥31714
(SH)  3JHIL
Big P8z 0se a9l 061 931 ot 901 AL 34 B1 -
A 'Y
£2BOIE  ¥IGUNN 1S3I TULINOY4 1¥T4 HdW @¢ INT Ul

33404 WIXY SIXY-Z MI3IN Y3IATH0
HdH @€ LY ¥3144689 TWINOY4 I1b74 OLNI 3d4¥3S3 0404 1087

33404

(101 X NJ



TINNYHD
88-
VI
08 I
el
[
-
m
=
L) S
>
®
L
gy -~
4%%
31%

SWH b0 6S1 8 U N 80 8- “SWH 96 @CI 8 W N ¥1 8f BlU0 M03d 085 SSU1d  HY ¥3ILNIA THXAIN
(SH}  3HIL
plg 082 85S¢ 0le 061 091 oLl 201 8L oy 01 0c-
.lf\|f/ ~
:<if.f
({8B1O YIBUNN LS3] TULNCGY4 1014 HdW Bf INT 341

SIXY X 1N0gy INJUOW XI3IN Y3FATHC
HdW B¢ LY ¥318498 MWINDYS 19Y1d OLINI 3Id9IS3 0403 198Z

“



SH 80 ¢9 8 UWNTEI £8-

‘S $C 811 B8 U N 66 Lf YIY0 AY3d

089 SSY10 HY 43104

THAXIN  T1INNUHD

16-

69-

Ly~

A

bl

|97

(SH}  3UIL
/]9 98¢ 0S¢ XA 061 091 9% 0901 QL o 01 0l-
e Il»‘ti\\\
LCBRTY  YIGUNN 1S3l TULINOY S 1U74 HdW 8¢ INT J¥1

SIXY A 1N08GY INIHOW NIIN ¥3IATHA
HdW @f 1U 314308 TYINOY4 1u73d OLNI 3Id¥IS3I Q¥04

1067

IN0Y¥0L

(U N)

.

)



SH b9 911 8 W N 91 ¥1- “SW ZG ¢€81 8 W N 8L £ b©lY0 M¥3d 089 SSU1) HJ y¥3L1I4 THZX3N  1INNUHD ) .
(SH}  3JUIL
pig 08c 0S¢ 0ce 061 091 0cl 001 eL o 91 ac

| | | | | | et

— 611~

3In0y0l

(-07T X W N)

L\x\//& < v A e

L{BOTO  Y¥3IBUNN L[S3] TULNOYS 19UT4 HdU 0F INT Y41 b
SIXY Z 1nogy LNJFUOU MI3IN ¥3ATHA
HdW 8¢ 1V 4314308 THINOYS L1974 OLNT 3d¥3S3 0404 108¢




~
SW bZ ¢3 8 W NGB ¥I- “SU ¢1 GZI 8 W N Z9 SF bBlud Mid P89 SSYTY H) ¥3L1I4 THOX3N  13NNYH) )
(SHY 31l

Big 082 052 e 061 29l 0%l ae1 oL oy 01 0c-

_ Il | _ | o

1n0y¥0L

(U N)

L2810 Y3IQUAN 1S3 TUINOYS LUT4 HAW @f INT J¥L @5

SIXY A 1N0AY LIN3IUOW 3TAONOD TWIIdI330 XJ3N ¥3ATdd
HdW @f 1V ¥3144898 TWINDY3 1U73 OLINI 3IdYIST 0404 1082



SH 60 0C- 8 --- 00 0 'SW 26 13 8 --- £C 1 Yivd AY3d @83 55910 HO ¥3LId T3IN  T3INNBHD

(SH)  3WIL
pis 082 052 022 061 091 ogl 901 oL oY ol 0,
— 0
— 89
v
[}
— 86
=
]
N
—1 821
— BS1
L7810 YIGUNN 1531 TYINOYS 1U7d HdW of N1 w1 28!

NOTSNILX3/NOISNIL MI3IN Y3ALHO
HdW B¢ LY 4314498 TYINOY4 Ib714 OLNI 3d¥IS3 0¥04 1882



SU 0@ 0Z- 8 --- 60 @ "SW OC (B! B --- ST @ Ylb0O AY3id 009 SSYT) HI ¥3L114 T4IN T3INNGHD T

(SHI  3HIL
18Y P8l 0G¢ 0l 061 031 oLl g0l AL oy o1 om.o
— 01
— 8¢
i
|
— 8¢ >
®
1
N
—1 8%
—1 9§
L2800  ¥3HUNN 1S3l TULNOYd 19714 HAW of INT 3yl 03

NOTX3IT3/NOISN3L XJI3N d43IA1HA
HdW BE LY ¥Y3ITyyYg TYINOY4 1874 OLINI 3Id¥IS3 (¥04 10682



8

8S

01

861

pec

BG<

Po¢

SW ¢S L1- 8 --- 60 @ "SU v@ £1- B8 --- 18 @ U190 AY3d 003 SSY13 HO ¥3LIA
{(SH)  3HIL
Bl 082 052 9c¢ 061 091 gei 001 0L By 8l ac-
_ _ W AH
L
L8010 YIGUNAN 1531 TULINOY4 1UT4 HAW Bf INT D41

NDISNILX3/NOISSIHUOD AI3IN d3IATNHA
HdW B¢ 1Y ¥314498 TYINOY4 1974 QLNI 3d¥3S3 0y04 188

13ON TINNGHD

(g-01T X ---)

)



SW 08 8- 8 --- 80 @ “SW OC SZI B --- 0% @ YLyl Av3d 089 SSY1)  HJ ¥3ILI4 14N T3INNYHD

(SH) IWIL
pis 08z 052 0Ll 061 091 oc 1 001 oL oY 81 o~
— o
—{ oo
v
]
— oSt o
-
[
[¥Y]
—{ o0z
—1 sz
[78010 938dnN 1531 WINOYJ 1974 HdW o% INT Dyl oot

NOTX3IT4/NOTSSIHMHOD NIIN ¥IATYC
HdH 8¢ LY ¥3144u8 THINDYd 1974 QOLNI 3d93IS3 QY03 18682



SW 8C S8 ® N 66 @£8- ‘SW ¥8 GLZ B8 N LB bIC YLYO XY3d peal SSY1d HJI d3L11d4 FTAXTAN  TINNUHD ) ,

(SW)  3JHI1L
pig 8¢ 9G¢ 8ce 061 891 0L 801 aL B 21 o@@wl
— 1L
— 76~
-
o
0
o
m
—fs- =
>
©
\ R vﬁl
AL P N
1 N it
N I
fffffﬁf 141:\l%AfﬁEi\
-s_-!<4..||b\lh|~
Lc8OTa  M3IBUNN 1531 TUINOYd 19713 HJU 0 INT J¥1 be

33404 ¥YIHS SIXP-X ¥3IK0T HI3IN Y3IATHA
HdW B¢ 1Y ¥31YJ4vg TWINOY4 1474 OINT 3IdYIS3 0404 1807



SW v@ 681 8 N 8f Zf1- “SU vv 6% 8 N GI GI1 YlY0 Xb3d Beal SSY1d) HI ¥3LTI4 TAATAN - TINNYHD
(SH}  3HIL
ol 08¢ 0S¢ 0¢e 061 091 oLl 001 oL o 01 XA

| | # | | ost-

— G0~

33404

(N)

it
;:fazsia ;ﬁdﬁg;$;1AH "

L28BATO  ¥IGUNN 1531 TULNOY3 1974 HdUW 8s INT 341 0cl

33404 dUIHS SIXU-A YIMOT HIIN YIAIYHO
HdW 8¢ 1Y 4314998 TYINDYS 1674 OLNI 3Id¥3S3 0404 108¢



%

SW 96 921 8 N G¢ LSh- 'SH ¥8 19 & N B6 1381 HIb0 AY3d pe@1 SSYT1D HI ¥3LTl4 T4ZDIN TINNYHD

(SH)  3FHIL
BIg 082 514 0cc 061 a9l 0Ll 201 eL oY g1 @@W«n
4 b -l__rl.wl
lﬂ)}ffl\lotl‘{l!.l.\\\/i\.
— 9¢
n
o
e
o
m
— 8L =
>
S
— 0c1
— 91
LCBOTO  ¥IBUAN 1S31 JULINGYd 1U1d HdW 8% JINT 244 bl

33404 UIXY SIXU-Z Y¥Y3M0T XI3IN d3ATHA
HdW @ LY 3314408 T9INOYS 1Y 13 OLNI 3d93S3 Q404 1062



.

SU ¢S 681 B8 W N B86 L1- ‘SH ¥8 681 8 W N LL T¥ ©LY0 Av3d 9089 SSY1) HI H3l1l4 TUXTIXN  TINNUHD
(SH}  3UIL
ple P8¢ 514 @mm 891 2! 281 aL 134 01 @Nnm_u
{lml
x\// >}>>
V=
—d
«Q
o
[}
L
m
— 11
>
=X
—1 1¢
—1 Ig
L¢BOTA  ¥IGUNN 1531 AULINOY S 109714 HdW eg INT 241 I

SIXY X 1NO8Y INJUOH HIM0T XDIN ¥3ATHC
HdW @f 1Y 4314498 TYINO¥d 1074 OLNI Id4YIS3 G404 1882



SW 31 29 8 W N 96 BHI- "SH 26 121 8 W N 9GS 9b1  Y1lvd X9id 089 SSY13 HI ¥3ILI4 THATIN  TINNUHD ™

(SH} 3JUHIL
PIg p8e (°14 0ce 061 991 oLl 001 9L 2y o1 @@dm~|
pE— Mh!
- — QNI
—
QO
X
o
<
m
— ¢
=
=
—1 89
— G11
LCBBTA  ¥IGUNN 1531 TYLNGY4 1974 HdU 8% INT 241 ¢9l

SIXY A LNOAY INFUOW ¥IMOT HI3IN d3ALNA
HdH 8¢ 1b ¥3T¥36a TULINOY4 1v14 OLNI 3d93S3 0¥04 198C



SH by BT 8 W N VG IZ- “SU ¥B 6V 8 W N LF 11 ©lY0 dv3d @039 SSYI3 HJY ¥3L1I4 THZIN  T3INNBHD )

(SW)  3WIL
Bls 887 8Se 144 06 | 091 oc ] 00 oL B Bl 0o
—1 081~

— - 3

X

(>

o

m

=

—p9- 2

>

(-01

™ L > ) P

\ore

£78010 938HON 1S3l TUINONS 1074 HdW @f INT Ju1 94!

SIxY Z {N08Y LIN3LOU ¥3IR0T XD3IN Y3IALHA
HdH B¢ 1Y ¥3THYP8 TYLNOYS 1b74 OLNI 3IdYIS3 0304 1002



~

SW ¥Z vL B D ¥b 8- S BF 221 8 9 88 3 ULH0 AY3d @81 SSYTd HI ¥311I4 1IXLSD  TINNGHI

(SH1  3JHIL
) a8¢ @S¢ (\Ja4 961 Q9! atl ag1 aL ov 91 @mWnn
| i | I _ ! _ I |
— m¢l
—1 £8-
&
~ [9p]
e
m
X
p g
— - =
o
=
o
— £

> — 5

- AN

48018 Y38UNN [S3L TULNOYS 10714 HdU @€ INT 241 L
NOT1BY373338 SIXY-X L1S3IHI d3IALNC
HdW 8¢ 1¥ ¥Y3ITHYP8 TYINOYMT 1v¥7d 0LINI 3d6¥3S3 Qu04 106¢



13INNGHI

£6-

14-
D
O

Bh- 0
—
m
)
D
=
o
=z

Le-

91

8¢

SH 96 ¥9 8 9 76 8- ‘SW 9L 191 8 2 6G £ YIBQ NyId 881 SSY1J H) YILII4  19ALSD
(SW1 3WIL
PIg p8c A4 Q¢ 061 091 0% 01 oL o Bl 8l-
} e M . ]
AN </>\ V
LCBR1O  YIQUAN 1S3 TUINOYS 1674 H4W e¢ INT Qi1

NOTL1BY373038 SIXU-A 1S3IHD ¥3AL¥0
HdW @¢ LY 4313498 WINOYS 1614 OLNI 3d¥3IS3 Q¥04 19082

(1-07 X 9)

w

il



Sl @88 @S1 8 J {1 8-

‘S ¢4 ¥L 8 0 16 91 YLH0 AU3d

081 SSY1) HI Y3114

132153  TINNUHI

68-

bb-

14

16

9t 1

181

(SH}  3JHIL
Big P8l 0S¢ Bcl 861 091 0t 891 8L Ry 81 8c-
~ ot ><\/H\ (— - — - //\/\ - T ~— q <>4P),l\.‘
J
i
|
LCBBIO  ¥3GUNN 1S3 TUINOYd 19714 Hd4W ag INT J¥tL

NOTL1YY313238 SIXU-Z 1S3HI ¥3IALYHC
HdW B¢ 1Y 4314498 TWINDYd 1874 OLNT 3dYIS3 Q404 1082

NOT 164313209

(-7 X J)

.



TINNGHD

0

b6
D
o

881 M
—
m
X
B g
—_
2

8¢
o
>
=

gLs L

BLy

b9G

SW 0B 6C- 80100 "SWBKPLB I ILIG YIBO AY3Id 081 SSH1) HD H3LTI4 104189
(SH)  3UI1L
/8% 08¢ 8GC 0¢e 061 091 0Ll 001 aL 2y 21 8l-
—
—
48010 Y3EUNN 1S53] TUINOYd 1U74 HdW of INT Y1

NOTLUY3INIIIY INULINSIY 1S3IHD dIALYO
HdN B¢ LY d3Tdyv8 TWLINDd¥d 1074 OLNI 3d¥3S3 QY04 18ec

.



SW 88 ¢8 8@ WW ¢4 8G- “SH 89 61 8 WU L@ @ YIlY( Mb3d @83 55Y70 HJI ¥31114 10X1SJ3  13INNUHI ) ,

(SW) 3WIL
Big P82 852 02e 861 091 0L 1 el 8L oY gl 0
— @W'
S
“
el
—
D
()
m
o
—
=
=
— @Nl
— ai-
-
L8010 Y§3IGUNN 1531 TULNOYS 1014 HdW 8% INT 991 °

NOT1337430 1S3HI ¥3A[d0
HdW BE 19 4378498 UINOY¥E 1973 OLNI 349353 G031 180Z



SW ¢S £2 8 0 Iy LGI- “SW BB ¥Z 8 D 86 @11 ©1b0 A¥3d

pO@1 S55YV73 HI ¥3LT4

TOXN1S  13INNYH)

(SH)  3NIL
lg R8¢ ISt 02¢ 061 28391 oLl @901 aL By 81 0l
—
it o - h\f}
{(ﬁ'{l&.{\ll\{\‘l’\((})(\l Al < '
4¢BOTO  d3IBUNN 1531 TUINOY4 1Y7d HdW B% INT J¥1

NOTLYY313238 SIXY-X ¥3ddN UNNYILS ¥YIATHA
HdW B¢ 19 Y31ddu8 TWINOYS Ju73d OLINT 349353 O¥0d 1e8c

bLl-

G-

9L-

Li-

ee

|5

81

NOILlbvd37330¢

(d)

LS

)



SWH 08 ¥G 8 2 BL 8Q1- “SH 3 19 8 0 GI ¢v YIHQ AY3d paal SS81) HI ¥3L1IA4 TOXUIS  TINNYHD ™

(SH)  3HIL
Big 08¢ 0S¢ 022 061 091 3] 801 aL o A om.w_~|
— 68-
-
(e
(gp)
m
™
m
pe)
h ol
— &8~ O
[om)
=
o
— ml
*"\]‘(‘r’i"\}j}l Al 4 5 f
P = \Jr!rfS&LSiiE(zr&}\fi)\t Y
—1 61
L28a10  ¥3IGUNN 1S3) JYLNOYS 1U7d4 HdU 0F JINT Yyl I

NOTLEH3N30038 SIXY-X QIW UNNE3ILS ¥3ATH0
HdW B¢ LY ¥314308 TWINDYS 1974 OINT 3d¥753 0404 10082



SH 00 ¥G @ 9 kI 681- "SH 80 089 8 ) ¥v bL YLUO AUId Aeal SSY1) HIY ¥3LTIA 19%71S  TINNYHD

(SW) 1L
Bis B8Z 052 0zL 061 091 0% 001 oL o Bl 0,
— b11-
—f o~
(]
(e}
m
—
m
el
r
— gg- =
[ e
=
P
N /{\1 ¢
—1 7
128010 938WNN 153l GINOY ] 1674 HdW 05 INT ou1 '8

NOLLBY3IT3IDY SIXU-X ¥IM0T UNNY3LS ¥3IATY0
HdW 0f LU 4314408 TWINDY4 1614 OLNI 349¥3S3 0¥04 188c



SW 96 <G 8 N 1L 61L- “SU ¥C 28 8 N L 9487 YlY0 Mvid Peatl SSYTJ  HI ¥3IL14 14X8UT TINNYHD
(SH)  3HIL

8Y 08¢ 0S¢ T 061 091 0t 1 ael oL ot X! ac-

_ | | | o

32404

(181 X NI

—1 &1

— 9.1

128010 W38HNN 1831 TUINOY] 19714 HdW 8% ONT Jup L

33404 SIXY-X YYEUNT HIA[M0
HdW Qf 1Y ¥431¥398 T9LINO¥4 1YT4 OLNI 3d9IS3 0404 1002



SW By ¢8 ® N G @cv- “SW Zf 8G1 8 N 89 26y Yly0 duid @0a1 SSY10 HIY ¥3LTI1d4 T4ABUT  TINNYHD

(SH]  3HIL
10Y p8Z 06¢ 02? 061 091 AN 901 aL By 21 ®N|W¢
— @MI
— T#I
iAoy T -
o
o)
(el
-y m
I’I. -
b
2
— 81
—1 kg
428010 Y3GUNN LS3I JULNOY4 1817 HdAW ot INT J¥1 @s

33404 SIXY-A dU8UNT Y3IATYHA
HdW @£ 16 Y3I14y¥8 YINOY4 1874 OINI 3Id8IST 0404 1862



SW 9L 6¥1 8 N Oy 148- 'SW 00 @8 @ N 66 bbLl Y1WO NY3d PeatT SSU1) HI d¥il1id 142807 TINNYHD

(SH) 3IWIL
ols B8z 052 0e1 061 891 o8] 001 oL BY Bl 0~
——t QVI
_ . . . . . A\, 1-
-
()
el
(g ]
m
/ILI/! L*.\\/!/r\..(\ ] —
T 9 =
))/J;\\... y
>
— 16
—1 BF1
178610 936NN 1531 TINOSd 1074 HdW os TR

30404 SIXY-Z Hu8HNT ¥3IAT30
HdW Bf 1V ¥3144¥8 TUINOY4 1¥14 OLNI 349353 0404 18682



“
SHW ¥9 Ci1 @ W N CF 91- “SH @b 96 8 U N 3G 0f Ulu0 »Y3d 80@1 SSY13 HI ¥3ILNI4 TUXEWT  T3INNYH) |

(SH}  3HIL
1Y B8z 0G¢ Bll 061 991 oLl ag1 aL 14 Pl smnsmﬁu
— mwl
. —~ - S
J{I‘Eﬁt et T4 X
(o]
[
m
=
—8.
>
b
L
— 31
—1 086¢
LEBO1G  ¥3EUNN 1S53l TUINOYH 1914 HJW og INT ¥l 9%

LNJUOU STXY-X d88unT 33A140
HdW Q¢ LY ¥Y3T9¥68 TWINOY4 1974 QINI 3dY¥IS3 (G304 100Z



SH B 64 8 W N JI bil- “SU 8y 88 8 W N 81 ZZ Ylyd »yid 0081 SSY1) HY y3ILIA THABHT  T3INNYHD

(SH)  3UI1
plg B8¢Z )or4 A 06| 991 oLl 001 aL 14 B1 @Nl&N_u
—1 9¢-
— 2L~
I —
/ o
el
o
o
m
—{ gp-
=
=
— b2~
4 .\t(/& 8
LZBRTO  ¥3IQUNN 1S3t TUINOYS 1974 HdU es INT Q41 be

IN3UOW SIXY-A dY8UNT ¥IATYHO
HdW @ 1Y 4314499 TYINDYd L1Y74 OLNI 3d¥3S3 0404 1082



SH 82 19800k 86~ "SH bO £%1 8 9 97 G Yivd Av3Id 9001 SSUT3  HI Y3114 19XA3d  TINNYHD

(SW)  3HIL
Big N8l 0G¢e Y4 961 091 ot 401 QL 514 a1 @m.omu
PE— mvl
— ®Ml
Bed
(ep]
o
m
[
m
o)
>
- - =
O
=z
N
PR ®~0
p— mx
}i}}gb >>
L2BBTY  ¥3IQUNN 1S3) TULINOY S 19714 HJU 8¢ INT Jy1 5

NOT1BY313D338 SIXU-X SIATId ¥3A140
HdN 8L 1V ¥31yY498 TULINOY¥4 1Y OLNI 3d¥3S3 0404 1987



.
SH 8¢ 138996 Ti- 'Sk B8 IG8 9 ¥8 ¥l ULYO NYId 8081 55910 HY ¥3ILTIA 13AA3d  TINNBHD )

(SU1  3JHIL
18Y B8e 05¢ 0ee 061 091 ot 901 2L ¥ 81 @Nusmﬁ
— ﬁml
Bog
(o)
— 18- R
—
m
.. T e
u!:&sl:}!): nﬂl.(('-...];!ﬂ). . e . . w
.IWI‘!.. -_a A m
=z
9 —e N.—
o
>C
=
—1 99 .
— G11
LEBOTO  MIBUNN 1S31 TELINOY4 1874 H4U @g JNT J¥1 b3l

NOT16Y¥373338 SIXU-A STAT3d ¥3A140
HdW QL LU ¥314308 TYINOYS 1914 OLNI 3dY¥3S3 0304 1982



SH ¢G 611 8 0 ¥0 6v- "SH @9 GB 8 9 1L L ©iV0 »yid #@a1 SSY1) HI ¥3L114 19ZA3d  T3INNYHY

(SHI  FWTL
Bis 087 052 YA 06| 891 08| 081 aL By ) 0l
— ——\I
—_ ~M|
g
(e}
2
m
—
m
X
D
— -
jan ]
=z
-
R m_l
p— ﬁl
L SuonBuBidxg-uo _ AP e
S
LT8BOTO  YIBUNN 1S3J TULNOYA Y714 HdW o INT 91 ©

NOLLIBY¥3IT13DI8 SIXY-7Z S1A13d ¥3AINQ
HdW 9f LY 4314498 TYINOYS 1¥13 OLNI 3dY3S3 0¥04 1902



SU ¢6 61- 8 3 ¢1 @ "SU 8 1983 Lb 83 Hib(Q NY3d

geat SSY13 HI ¥3ILTIA

.
138A3d  TINNGHD

(SW] 3WIL
Big 08z 057 0Le 061 09I ol 001 oL oY Bl 0z
W\
1
— 2z
— g5
— kb
— g
128010 938unN 1531 TGLINOYS 10714 HaW 0% INT Jd1 09

NOT I1BY¥373339 INBLINSIY STATId ¥3IATHA
HdW B¢ LY ¥3148Y8 TYLINDdd 1974 OLNI 349353 0404 1082

NOTL94313334

(9

)



SH 36 @S 8 N 69 S¥GZ- "SH 9G ¢8 8 N BZ ¢6L1 WYIv0 MY3d

863 SSU10 HO Y3114

LR
T4ZH47  TINNUHI

(SH}  3WIL
<1%% 98¢ 062 02¢ 061 031 0t 001 oL 234 Pl 24
{ A A4 §f11 J—
fff/ﬁ)[gk\(l\»l}\w\;‘\/}/\
L_
28010 YIGUNN 1S3 JYULNOYS 19U74 HdW B¢ INT !

334804 ¥NH34 1437 ¥3A1H0
HdW 8¢ LY 4314408 TYINDY4 1074 OLNT 3Id¥Y3IS3 0¥04

1802

282-

Bic-

BL -

99-

8L

061

33404

(180 X NI

)



SH ZG 19 8 N 19 291k~ ‘SH b9 811 @ N IS 99 YLv0 Muid

089 SSY13 HI ¥31114

14ZU4Y  TINNGHD

{SH)  3JHIL
Ble ¥8<Z 53574 0Ll 861 031 0t 981 AL '}/ B 0¢
»i\i; " —
LLﬂ \ s
LC8B1A  YIBUNN LS TUINOYS 1974 HdU ef INT 241

33404 ¥NUI S LHILY ¥3ALNHA
HdW 8L LY ¥31443989 TULINOYS 1Y714 OLINI 3d¥3IS3 0404 100¢

6Ch-

L9t~

bLC-

I6l-

£ret-

Gi-

£L

33404

(181 X NJ



SW 96 ¥G B WW BY L- ‘SH ¥8 G8 8 WU §L @ YLYO AY3d @81 SSY13 HI ¥3LTIA TOXINY  TINNYHD ™

i

(SH)  3JHTL

pre P8l 0S¢ 8ce 061 091 RN @901 aL 14 o1 @thn

— 99~
=
w
— S-
p o
(5
m
=
m
=
—

—{ Bs-
=
=
>
®
—1 §1- I

{‘I‘\.”\\I\I}ll\'\lul fv\l\\..l
LCBRIB  MIBUNN 1S3l TUINOY¥ 4 1U7d HdW 6g INT JdL 51

INFHIDULSTO FINM 1437 HIALHO
HdW 8f LY d3Tyyua TYINOHS 1Y1d OLNT 3d¥3S3 QY04 1067



.

SH ¢ £6 8 WU ¢80 G- "SW 91 ¥Z21 @ WU 8% 8 Ylv0 Xvid 081 SSY10 HI ¥3L114 TAXYNA  TINNUHD '

(SH1  3JuIL
pig B8l [5)0Y4 0l 861 091 73! ap1 QL "1} 1 ®m|nw|
—_— @@l
2
o
— Sk =
D
2
m
=
m
=
—_—
I)gamn
=
=
>
o
—1{ GI- L
J\»l\\\.\l\l»/.lxl/\'/(/\r/\{\,\//\/
///(l\\\\ " (%)
S gl
L2801 Y¥IGUNN 1531 TUINOY 4 1YT74 HdW 8¢ INT Jy1

INIW33YILSTA FINN 1437 ¥3IATHC
HdW Bf 1Y 4314498 TWINOYS 1U14 OLNI 3d¥3S3 0404 188C



S 9T L9 8 N LB 661- "SW @C LV 8 N Ly 1921 ViY0 M¥3d 009 55U HI ¥311I4 1781 1INNYH)

(SHY  3JHIL
18% P8z 5[4 02e 061 991 oLl 20! 0L 1} 91 @N-E
Al —1 C
— 1¢
-
fan)
.
(gp]
m
— 5 =
>
S
— £8
— 601
L780O10  ¥38UNN LS3I TUINOYS 1674 HIW OF INT QL sel

334804 SIXY-X UI811 ¥3ddn 1437 ¥3A140
HdW 8¢ 1Y ¥3T4yv8 TYINO¥S 1b74 QLINT 3IdY3S3 Q04 108l



..
SU 88 98 8 N ¥1 ¢6Z2- "SW 8V Zf 8 N ¢1 bL1 ©1Y0 AY3d 869 SSYT3 HI 31114 142781 TINNGHI
(SH}  3JHIL

%) B8Z 66¢ I A 961 091 3] a1 aL ey Bl 0

a [ _ i | | e

1 —1 90¢-

—. 191~

33404

—1 911-

{107 X NI

J L=

O\

N/

(8019 ¥3IGHNN 1531 TYLNCYd 1974 HdW @f JIN1 J¥1
33404 SIXY-Z UI8IL ¥3ddN 1437 Y3ATHO
HdW 9% 1Y ¥3144v3 TWINOYS 1074 OINI 349353 0d04 188¢

61



TINNGHD

b1-

91

3¢

9¢

9t

SW 8B ¢L B UWUNSI9O SI- “SH ¥Z 26 8 W NSE bk YIV0 »u3d 089 SSY13 HI ¥31114 TUX181
(SH)  3JUIL
pig 88¢ 06¢ XAA 061 891 0L 1 ae1 9L by 01 0e-
‘5 J
ﬂ‘z
—
4L28OTO  YIBUNN 1531 TULINOYd LU HdW 8f INT 241

SIXY X 1n0gu LIN3JHOW "i811 d3ddn 14371 d43ATHA

HdH 8¢ 1% ¥3T48v8 TUINDY4 18714 OINT 3dU3S3 0d05 1e8¢

IN0Y0L

(U N)



SW b0 L ® W N 8L ¥GI- “SW C1 GS B W N 66 ¥Z Y1v0 AY3d 009 SS9 HI H3Il4 THAT8L  TINNBHD ™

(SH)  3JHIL
Rig 08¢ 9G¢ 0cl 061 091 ot 001 aL 744 Bl @N.nm«q
| ] I _ _ ] |

— £81-

— 181-
—
S
o
=

] mml
=
=

— N.MI

A F 5
"\\\r\\l/t\\\ V ———

LCBOTE  ¥IGUNN LS3] TYINOY4 1UT4 HdW B¢ JINT JyL L

SIXY A 1N0GY LNIUOU VUIBIL1 ¥3ddN 1437 ¥3A1¥0
HdW @€ LY 4314408 TWINOYd (974 QLND 3d¥3S3 Q¥cd 1862



.
1IX781L  TINNGHD

SH 88 ¥ ® 9 CF 622~ ‘SH CL ¢S 8 9 @1 9% Ylu0 »v3d pead1 SSY1) HI H¥3ILTI4
(SH)  3JHIL
Big B8 %4 XA 061 991 L1 901 i |24 D1 ¢
—
— o N, FAY A ?{F ]
<7y <
L

LCBATY  ¥3IHUNN 1S3L TJULNOY4 1973 HdU eg INT J41

NOT1B¥313308 SIXY-X UI811 1437 43ATY0
HdW Q€ 1Y ¥313808 TYINOYS Lb1d OLNI 3d¥JS3 0y¥03 1088¢

Bhz-

10¢-

£G1-

Gol-

LS-

b

NOTLY¥313300

()



SW B3 16 8 D ¢9 £F- "SH ¥ 95 8 J 90 0S YIH0 Av3d geal SSE10 HJ ¥3LId 19A781  T3INNYHD T

(SH}  3JHIL
719) 98¢ 05¢ 0le 061 0891 0f1 201 L N4 fl @N«nvt
—1 a¢-
_ — £1-
©
=)
o
m
—
S S —— \l.\/ gk N it _ YT S M
i —
o
=z
N
— 12
— 8¢
L2BOIO  Y3IGUAN 1S3 TOINOYS 1U13 HdU eg INT 241 56

NOT1Y43173008 SIXY-A WIBIL 1437 Y3IAIHA
HdW Bf 1V 43144989 TUINOYS 1974 OLNI 3Id¥IS3 0¥04 1868



SW 96 9% 8 N 3F @9¢1- ‘SW 88 vG B N ¥4 8S1 ©lv0 Hu3d

089 SSY10 HO ¥3LTl3

T4XINY  13NNGHD

(SH1  3WI1L
72%) 08¢ 0G¢ 144 06l 091 (3] 001 8L By A (.14
LIBB10 ¥3I8UNN 1531 TUINOYS4 1914 HdW of INT D4l

33404 SIXY-X Y1811 H3IM0T 1337 d3AIN¥Q
HdW Q¢ 1Y ¥Y314y448 TYINOY4 10714 OLNI 3IdYIS3 G¥05 1802

Chi-

B11-

16-

b9-

Le-

Bi-

Li

33404

(181 X N)

“



SW ¢l ¥v 8 N bE 66C-

"SH ZG LG 8 N Bf 311 ©lb0 HY3d

889 SSY1) HI ¥3ILil3

T4ATING  TINNYHD

(SH)  3HIL
Blg 98c 114 0Z¢e 061 091 0t @01 0L oY el LA
5}(}(3(.{77}))
* ]
1 o
LZBOTO  ¥3QUNN 1S3l JULINOY3 1974 HdU 0t INT J¥1

33804 SIXB-A UIGIL ¥3M0T L1437 ¥IATHO
HdiW Bf 1Y J314408 TWINOYI 1913 QLNI 349353 Q404 188C

‘9g¢-

B9¢Z-

b81-

Bol-

A%

by

Bl

32404

(N}

b



SW 9L GB @ N 91 1Z¥S- 'SW 9L £F 8 N 28 61 YlY0 Mu3d 809 SSH10 HD ¥ILTL4  T4ZNY
(SH)  3HIL
Bl B8e 0S¢ 0e¢ g6l 891 0Ll 801 aL oy Bl i 14
Ny ]
! T
(CBOTB  ¥3IGUNN 1531 TUINOYS 10714 HdW @F INT 241

33404 SIXY-Z 91811 43R0 L4307 ¥3IATN0

HdW @f LU 4314488 T9LINOY4 1674 OLNI 34¥IS3I 0304 190C

TINNYHI

bLs-

B0% -

bvZ-

bLI-

Fil-

G-

31

32404

(180 X N)

w



SIl 00 85 B W N 390 8Z- 'SW ¥0 £G 8 W N ¢6 LC YLlu0 Ay3d 069 S5SU1) HI ¥31114 THX NG TINNUHD
(SH]  3HIL

R1g 08¢ )14 0l 061 931 L1 001 oL /14 Pl 0l

a | | | i | _ oze-

— £¢1-

3N0y0lL

(;-07 X W N)

—1 821

— &1L

LCBOTO  Y3IGUNN L1S3TI TULNOY4 1074 HdW 8g INT 3yl ces

SIXY X 1N0gy IN3UOW Y1811 ¥3IA0T 1437 Y3A1d0
HdW B¢ LY ¥31Yy08 TYLINOY¥4 19714 OLNI 3dY3S3I (0304 1082



SW 88 bb 8 W N 6Z 691- “SU ¥8 LS B U N 83 §7 ©lvQ N¥3d 083 SSUT] HO H3L1L4 THATNG  T3NNBHD

(SW)  3uIL
gig B8¢e 14 0ce 061 091 L1 001 aL v 01 @mwwﬁ
— b¥1-
— b1l-
—
(-]
I
(=]
[
m
—1 6L~
=
=
|14 bt-
/ 1°
—— S 5{\/\/\ oy
|
£2BOTO  Y¥IQUNN 1531 TUINOYS 1UT7d HdU 8¢ INT J¥1 3¢

SIXY A 1N0O8Y LINIUOW BLAIL d43M0T 1437 ¥3ATH0
HdW @f LU d3T44b8 TOINOY¥S 16714 OLNT 3d4¥JIS3 QY04 1aec



SH 2C L9 @ o ¥0 8- ‘SU 96 CF 8 o 96 1 WYIWO AY3id 081 SSYTI HI ¥311I14 10X114 T3INNYHY ©

(SH) Uil
Bis P8z pSe 144 06 | L os ] en| oL oy Bl 0
— 69-
— 16-
>
=z
o
m
—£s- °
>
>
.
[— m_l
— ¢
NP
LT8010 ¥3GUAN 1S3 TYINOYS 1679 HdW 85 anT oal

INJUIJYILSTIO SEXY-X FINY 0f 1004 L4317 ¥3IATdd
Hdl 6¢ 1% ¥4314yv8 TWINOY] 1u74 OIND 3dY3S3 (¥04 188¢



10ATLd TINNGHD ©

SU 8b Vv 8 o 86 85~ "SH By ¢6 8 o 3¢ 81 ULlY0 H¥3d @81 SSYT) HO ¥3LI4
(SH} 31l
0ie 982 095¢ 1244 061 991 0%} BBl oL )] 01 24
i
— — ]
L
LZ8O1Y  ¥38UNN 1S3) TOLNOY4 1674 HdU of INT J¥l

HdW B¢ 1Y ¥31d39d TYINDAS 1UT4 0LINT 3Id9IST 0¥04

IN3H3IBILSTO SIXY-A IINNY 01 1004 £437 ¥IATYA

108¢

oee-

b¥i-

EG1-

99-

e

T

124

3INY

(1-07 X o)



SW 8y 091 8 o GO [1- “SH 88 83 8 o $G ¢ ULUO AY3d @81 SSY1) HI ¥3LTIA 1027114 13NNYHI ) |

(SH1 3WIL
Bl 082 G194 8L 061 091 ! 01 0L oY o) 8- 1\
L — — £6-
— mw|
oy
=
=]
—
m
pav— m¢l o
x
=
'
— «Ni
Z
L2BOTO  YIBUNN 1531 JUINOY4 1873 HJW eg INT Jd!L 3

INJUIIBILSTIO SIXY-Z NG 0L 1004 L1437 ¥3A1d0
HdW 0f 1Y ¥3144Y8 TYINDYS 1874 OLNI 3IdYIS3T 004 1068¢



SWH @y ¢¥ 8 9 1 9¢G6- 'SH 96 G @ 9 ¢C 961 Hlva Ay3d Peat SSY1) H) Y314 19X714 TINNYHD ™

(SHI  3HIL
B1¢ B8l 095¢ 0lc 061 091 otr 201 9L 14 pI omumml
— vvl
D
— 55 2
m
m
ol
n
e
o
I — - =
o
x<
®
— -
i<><)}<>><> i At 0
LCBBI0 Y3IJUNN LS3TI T9LNOY4 1914 HJU 0% JNI uxhﬁﬁ

NOT 164373308 SIXY-X 1004 L3437 ¥3A1HQ
HdW Q% 16 4314408 TULINDYd L1Y1d OLNI 3Id¥3S3 Q403 188¢



SWH v@ S¥ B J ¢8 8G- “SW 8y ¢v @ 9 6L L6 ©LYO WYid

01 B8Z BG¢

(o) 3HIL

0ec 061 291 Ll 201 gL e 01 A

| | _

L8018 Y3IGUNN 1S3]

TUINOY4 1974 HdW 0F INT J¥l
NOTiPy313328 SIXY-A L1004 L4317 ¥3ATAHd
HdW @€ LY d314468 TYLINOY4 1974 OLNI 349353 0404 1882

b3~

9g-

24

B

8L

(4

@0atl SSYT) HI ¥3L114 13A714  T3INNUHD

NOTLEY3T333%

(3)

.



SW 91 9% 8 9 C@ Ghi- 'SH v8 1¥ 8 O 6V vIvy YIU0 AY3d 8001 SSY13 HI d3l1Id 192713 TINNYHD T

(SH)  3INIL
1% P87 052 02 061 891 At 001 0L 12 21 @N.n_
p— nl
S, N T Y
D
— ¢ m
m
m
pu)
o o]
-—
P
—1 G =
b
x>
=
— G¢ =
— G¢
L2810  ¥3GUNAN 1531 THINOYS 1¥1d HdW 0F INT Y1 oY

NOT16y313030 SIXY-Z 1004 L1337 H3IATHA
HdH BF LY ¥3144¢8 TYINOY4 L1YT74 OLNI 3Id¥3S3 Qi04 108Z



SW ZG 6i- 890 €2 8 "SH @k ¢v B O Gf GGG Y1H0 Av3d pea1 SSY1) HI Y3114 194714 TINNGHD ™

(SH} 3WIL
ois 08z 052 022 061 091 0F | 001 oL By 81 0
| | ] | | _ |
—
ol
(e}
— 8¢ 2
m
m
pal
ol
0 -
. —es =
. -
b
—{ 95
178610 938uNN 1531 WINOYJ 1074 Hdu 0% aNT a1 99

NOTLYY313220 LNBLINS3Y L1004 L1431 ¥3Alda
HdW Bf LY 4314498 TUINOYd 1¥74 OLNI 3d¥3S3 Q¥04 1802



A 8
TINNGHD

9¢-

2%

AR

a1

29

3L

SU ¥8 L3 8 N O4 LIG- 'SH 96 9G 8 N 84 ¥8L ©ivd My3d 889 SSY1I HI ¥HILTA }3X491
(SH]  3JHIL
PIg p8e BS<e 0Ll 061 291 ot 90! 2L 784 Pl 0-
T T~
|
—
L
L28a10  ¥38UNDN 1S53] TPLINCYH LP713 HJIW 8¢ INT J¥lL

30404 SIXU-X BIGIL ¥3ddn LHITY ¥3IATYHO
HdW 8¢ LY 4314489 THINDYS 1¥14 OINI 3d9¥IS3 G¥404

190¢

33404

(187 X N)



SH vy £9 8 N 6% ¢91¢- "SH +8 ¢1 @ N ¥1 v YLYO AY3d 989 SSY10 HI ¥3L114 132441 ._mzzqzu,.

(SH) UL
pis p8Z 052 0ze 261 031 0%l 901 oL Y 91 @N.E
— B8~
— 152~
.
(s )
20
o
™
— fL1- =
>
®
—{ Sli-
u— le
.l\l"l\‘lfl)lll‘l‘\(x\!l.‘l'l}).\}
L2801 ¥IGUNN 1S3 JYINOYS 1619 HJW oS INT Dyl ©

33404 SIXY-Z Y1811 ¥3ddn LH31Y d3IATHA
HdW Q¢ 1Y 4314498 TYINDYd L¥14 OLNI 3d93S3 0¥04 1907



SW 26 €6 8 WN @ Lf- 'SH 88 89 8 W N ¥8 £+ WIY( Xb3d 009 SSYU13 HIO Y314 THXYEL  TINNGHD T )

(SH)  3N1L
pig 982 062 YA 061 891 0% 001 8L oY 81 sm.f
-— 9¢-
— z1-
[~
' A =
\, N — 2
=
=
—1 9]
— 0g
£28019  ¥IGUNN LSl JULNOYS 1Y HAW oS INT ouL 7t

SIXE X 1Nogy INJFUOW BI8IL ¥3ddN 1HITY ¥3ALYHO
HdH @f 1V 4314498 TYINOHS 1¥14 OINI 34Y3S3 0404 1007



S BZ LG B UN LY £6- "SW B3 L9 8 W NGI 1§ Yivd Avid 089 SSU1) HY ¥3L1114 THAYBL  TINNGHI ™

(SH)  3HI1L
vig 08¢e 0S¢ 0l 061 291 oLl 901 aL 4 91 am‘v®~|
— 18-
— 8G-
—
{aw)
x
o
P
m
p— WMI
=
=
— z1-
([l{/ ANl
— 11
LZBOTO  HIGUNN 1S3L TJUOINOY4 1UT4 HJU 0% JINT 4l be

SIXY A 1N0GY IN3UOW BI8IL ¥3ddN 1HOTY ¥3IAL¥O0
HdW Q¢ LU 4314398 TYLINOY4 L8714 QLN 3dY3S3 Q404 188



SH B¢ LG 8 9 BL B41- “SH ¥8 L9 8 I ¥I Gf Ylu0 AYid peal SSY1Y HI H3ILNI3 1OXY¥EL  TINNUHO

(SH) WL
ple p8e 0Ge BZC 061 091 agl 901 8L "} 4 D1 ®m€w~

— L¥1-

— 011~
I
(gp)
o2
m
—
m
pe)
D

— - =
(e
=z
I~

l'l.mei

- et b-}l }>\>>;
oy T (B |
LCBRTE  Y¥IFUNN 1S3 JUINQY4 1874 HdW 0% JNT 41 BE

NOTEBY3 13330 SIXY-X BI81L LHOIY ¥IALYHO
HdW 8¢ LY ¥3144v8 TYINDd4 1U1d QINI 3Id49IS3 Q04 188Z



SW @k 89 8 9 97 6£- "SH ¥8 £G 8 I 2f LI ULWO NY3d Pe@1 SSY13 HI ¥3LTI4 19AY¥8L  TINNYHO ™

(SH)  3HIL
Blg 08¢ 0S¢ 0ce 061 031 orl a0l 0L By a1 ®m|M¢|
— VNI
—— nl
SEEENESTY L. S VVEEES S s . pon A %’d{’} — 4A i }r\; A " ?—:..»I. N E— ﬁHcVu
SR SR (AW g A, o
m
o
o
— bl =
(=]
=
=
— £f
= —1 ¢S
L8010 ¥38UNN 1531 TULINOYS 1974 HdW 8% INT D41 T

NOTLEY3N3I2Y SIxY-A ©I8I1 LHITY ¥3ALY0
HdW 8f LU d314498 TULNOY¥4 1974 OLNI 3Id9IS3 (405 1882



SWOC LS 8N Ly £181- “SWH ¢4 81- 8 N 26 1 b©lud Mo3d 083 SSYT) HI Y3114 TAXUNY  TINNGHD ™

(SH)  3JWIL
19) 98< 06¢ 92¢ 061 091 ot 1 001 9L or 91 ®N|m¢ﬁs
— 611~
—] mml
-
o
0
<«
m
-1 VL e
>
®
— Lb-
— MN!
TIJI\,\\J}JI.(I
e
LCBBIO  YIGUNN (531 TYLNOY4 1974 HdU 0F INT J¥1 s

34804 SIXY-X ©I8IL ¥Y3MDT LHIIY d3ATHA
HdW 8% LY 4373389 TWINOYS 1874 OLNT 34Y3S3 Q¥04 108¢



SW Z¢ 83 @ N 9v 811- "SW 91 ¢9 8 N 29 £8F YIb0 JY3d 8@3 SSY1) HJI ¥3L1Id TJAUNY  TINNUHD ™

{SHY 3HIL
A0Y 08<Z 51974 8l 861 291 9t 1 a01 aL o B @mamd:
NI ¥ A >E AV ¢
] é_{~ Y W
— b
v nal
(ow]
0
o)
m
— e =
x
®
— ¥
£S

4L2BOTY  JI8UNN 153! TUINOYS 19713 HAU 9% INT Y1
33404 SIXY-A Y1811 Y3IN0T LHITY Y3ATH0
HdW Q¢ LU ¥314468 TUINDY¥4 1914 OINI 3dYIS3 0304 1002



14788 TINNGHD

SW 82 §9 8 N GS vSvb- “SH 3G 91 8 N 8L £F Y1Y0 A3d 069 5SY1) HJY ¥3L1I4
(SH)  3JHIL
A% 98¢ 0G¢ 0e¢ 061 091 ot @o1 9L oY 01 oz
o Ei}
W -
L2BOTO  ¥3IGUNN 1531 JULNOYH {U74 HdW 0F INT QL

30404 SIXU-Z HI81L Y3M0T LHITY ¥3IATHO
HdW 8% LY 4314498 TYINOYd 1v74 OLNI 3dYIS3 QY04

190¢

784

10y~

TN

SINA

861~

LL-

X NJ 32404

(101



SW Zf ¥G B W N 28 Gf- "S54 B2 69 8 U N3 1T ULlbd Ab3d 909 SSY13  HI ¥3L1I4 THXYNY  TINNUHD )

(SH)  3HI1L
pig b8e 0S¢ 0ic 06! 031 0Ll 201 8L By 01 smlwmu
u— le
— bi-
=
P
[
[
m
E B Ve 3/1/\)/\(\1 |~ —
=z
=
— 01
— L
428010 YIGUNN 153] TUINOYS L1UT4 HAU 0F INT Q4L b

SIXY X 1N0GY LNIUOU YIGTL IR0 1HOIY ¥3ATHO
HdW 8¢ 1Y ¥ITH¥U8 WINOYS 1874 OINI 3d¥353 0404 188L



SW 2L LG @ W NELZII- "SH 26 L9 B8 W NGy @ ©1ua My3d 643 SSY1) HDY ¥3Lid THAYNY  TINNUHD ™

(SH}  3UlL
Big B8l 95¢ 08l 061 031 0t1 a1 aL '}4 ]! @mlmmﬁ
J— hml
] :wl
—
(]
o]
(=]
=
; — W¢l
=
==
L mﬂl
e T A OSCA
T MAVEPAA
— L
LCBOTO  YIGUNN 1S53t TULINOYS 1914 HdW 8% INT J4l1 £f

SIXY A LNOGY INFUOW Y1811 ¥3IM0T LHOTY H3ALAO
HdW 8¢ 1Y 4314498 TULINDY3 1974 OLNI 3Id¥IS3T 0404 1808l



S 2¢ 99 8 o 82 91~ “SH BY 9GZ 8 o ST 9 ©IYO M3 881 SSU10  HJ ¥3LNI4 TOXYL4  TINNGHO™

(SU) 3WIL
Bls P82 052 022 061 091 ocl 001 oL oY Bl 0z
— 151-
pu—— wml
- g
=
[~p]
—
m
— g e
X
=
L :
—_— V.—l
IJ 9¢
L26010 ¥3aWAN 1531 TGINOYS 1974 HaW 0% INT D91 °d

INJU3IBI4STO SIXY-X IDING 01 1003 LHITY ¥IATYA
HAW BE L9 43TYyud TWINOY4 1474 QLNT 3IJ¥3ST Q04 188l



SU C1 L1 8 o LB G- “SU P9 18 8 o v6 1F YIVO NY3d @81 SSY1) HO ¥3L1Id 10A¥Ld  TINNUHD ™

(SW) 3L
Big 087 052 144 06| 091 os] 001 oL By Bl 0
~ | _ I _ !
— 15
—{ (11
pog
=
<o
—
m
—{roz °
=<
=
L
e —! 682
— sis
L28010  §3IQUNN 1531 TOINOYd 1674 HdH 85 ACERECTHRRA

INJW3DUTASTO SIXU-A FTANYU 0L 1004 LHIIY ¥3ATHO
HdW B¢ 10 4314493 TUINDHS 1914 OLNT 3d9¥IS3 G404 1082



4
102414  T13INNYHD

S b7 Zb 8 o LL 6 'SH B8 993 8 o Sh L1 Y1Y0 AV 881 SSYD H) ¥3ILTN
(SW} 3wl
Bit b8< 06¢ 0ee 061 091 ptl 98] 0L 24 Bl @N@
— oS
— 09 _
=z
[
—
m
D — @@ [o]
<
>
!
—1 81
: —1 0BGl
L2BOTY  ¥3GUNN 1531 TULNOdd 1U74 HAH eg INT Jy1 081

INJU3IYI4STO SIXY-Z FINY 01 1004 L[HOTH ¥3IAINQ
HdW @f Lt ¥3144¢8 TYINDYS 1674 OLNI 3d¥IS3 (0404 100¢

]



SW ZF 66 8 9 88 88¢- "SH 91 99 @ J ¥G BS Y100 AY3d pe@l SSY1) HI Y31l 19KY14 TINNGHD \

(SHI  3JHIL
Big P8¢ 95¢ 9Ll 061 991 el 801 aL (937 B} SNM;Mt
—1 GGZ-
—{ s61- _
)
m
~—
m
o
pos
— isi- =
o
=
-
JE— mwl
~— g R et HA e — L-
(<8010  ¥38UNN LS3t TUINOY S 1V HdAW @% INT D4l 56

NOTLYd37300Y SIXY-X 100d 1HIJH ¥3ATHA
HdW 8% 1Y ¥314449 TYINOY4 1Y1d OINI 3d93S3 0y04 188l



SH 8C L¥ ® 0 L9 Bv- “SW 89 GG 8 I 8Z 687 Y1lY0 ANY3Id oAl SSY13 HJI yIL1I4 1IAY14
(SH)  3JHIL
DY B8z 96¢ 0l 061 B9 ] 981 AL 514 B1 |\X4
. PP TN Ay A, ey 44\-\(/\\/; ? | D‘\quP»b
” "4 g 1 —
—
LZBB1O  J3IEUNN 1S3] TULNOY S 1¥714 HdU 8% INT J¥1

NOT19¥37333Y SIXY-A L1004 LHIIH ¥3IATHA
HdW B¢ 1Y ¥314498 WLINOYd 16174 OLNI 3dY3S3 0404

1982

TINNGH)

bb-

.86

601

R

RT4

A

NOTLby373320

()

“.

}



N

SU B0 96 8 9 £C 1L¢- ‘SW 88 293 8 D 9¢ £L VIlWO AYid peal 55470 HY ¥3L1Id4 197414  T13NNUHI
(SH)  3HIL
Big p8c 0S¢ 8ee 06! URL U 001 QL 34 o1 07

| | | | | | 862

— Gfd-

—.lLi-

—1 601-

NOI 194373334

()

[Z8010  §3i8unN 1531 TGLNOYI 1514 HaW 05 INT Du) 28

NOT1UY373008 SIXY-Z 1004 LHI1Y ¥3AT1¥0
HAW QL 1Y ¥31¥YV8 TWINDYS 1974 OLNI 3d¥IS3 Gy04 108¢



SH @0 0C- 8 9 ¥0 8 “SW C1 G5 8 0 S1 pBE ©IH0 AY3d

@eal SSY13 HJ H3L114

134414 T3INNYHD

0L

oyl

i

B8¢

@Gt

iy

(SW)  3W1L
Big 082 052 YA 961 091 I 001 oL oY 81 0Z-
—
L8010 dIBUNN [SII TYINOYS (U4 HdW of INT 291

NOT1U¥3T13339 INULITINS3Y 1004 LHITY ¥3ATY0
HdW @f LU 4319398 T0IND¥d 1914 GLNT 349353 Q404 198¢

NOTL¥Y¥31330¥

(9)

A



SW ¥B 1L B D L2 Tv- “SH ¥0 £62 B 9 81 3 ULYO »U3d

BIg

Peal S5S810 HO Y¥3iiJ

CIXO3IH  TINNUHI

(SH)  3JHIL
P8l 0S¢ (X4 061 091 0Ll 201 aL ‘14 91 a¢
\\: _
.‘1:!1- J.fg.z\\ £ + ‘f-:-l _-41 Ty
LCBBIO  ¥IBUNN [S3I IBINOY S 1874 HIUW 8% INT Dyl
NOT 1Uy¥371303U SIXY-X au3IH ¥Y3IINISSHd
HdW QL LY 4314498 TWINOY4 1¥714 OLNI 3Id¥9IST 0404 186<¢

Bbb-

€38~

3L~

B61-

4 A%

8i-

L9

NOT16¥373304

(1-87 X J)

L 5



SH 83 Sk 89D 18 L-

“SW 83 6Z 8 0 £S 81 Yivd AY3d

Pea1 SSYId  HIY ¥3LtId

CIA0IH TINNGHD

G8-

9¢-

Il

b6S

L9}

GGl

£0¢

(SH)]  3HIL
/18 88¢ 0G¢ 0ee 061 031 gLl @01 al oF Pl 0l-
B ML L o r
Hhr 0 gt B , WA
| —
42BBTR  Y3IGUNN 153! TUINOYd 1U7d4 HIW 0f INT QYL

NOT1U¥373300 SIXb-A OU3H ¥3IINISSHd
HdW Bf 1Y 4374498 TWLINO¥S 1674 OINI 3d¥Y3S3 Q404 18082

i

NOT 16431327

(1-87T x 3)

.



SH v ¥CT 8 0 ¥y B1- "SW %@ 6% 8 3 L1 61 Y1yd AY3d geal SSY13 HJI HIL1L4 ¢I703H  3NNGHY ™

(SH)  3NTL
plg P8l 1Y4 Bee a61 891 ALl 801 AL 54 01 @N@-
J—— le
- B
o
— 81- &
m
P
o / | =
<
=z
—1 8¢
= 5
FiFH >
Ffﬂ :&% -
Pifi n - b S
-c=Lf¢; -
—1 81
Lc8B1e  ¥3IGUNAN 153) TPLINOY4 1974 HAU 08¢ INT Y1 331

NOT1BY313000 SIXB-7 QU3H ¥3ON3ISSHd
HdW @f LU ¥Y3I[d498 TYLNOd4 LB OLNT 3IdYIST 0404 1982



SU 08 8¢- 8 380 0 “SU YO 1L @ 9 0L IV YIY0 AY3d

Blg

8081 SSY1d  HIY ¥3LTIA

¢J403H  TINNUHD

)

9L

¢St

8Z¢

4%

B8¢

3G

(SH)  3HIL
B8l 0S¢ A 061 891 QL1 ae1 QL o¥ o1 8c-
_ _ _ _ _ )
ri.l—.!#&c-ﬁi
LCBOTB  ¥3QUNN 1S53) JULNOYS [U74 HJU 8¢ JINT 3yl

NOT19¥373038 INBLTINSIS QU3 ¥3INISSHd
HdW 8¢ 1Y ¥314498 TBINOY¥4 1973 O0INI 3IdY3S3 0404

1802

NOI19¥317333%

(1-87 X I

A 4



.

SW 8y OL 8 O 98B 6¢- "SW 9G ¢6C 8 9 69 3 ULYO AV3d 0081 SSY1) HI ¥3L1I4 ¢YX03H  T3NNUHD

(SH]  3UWIL

pig B8e 06¢ 0e¢ 061 291 8l 201 0L 714 Pl @Nuhmvu

— 58~
ol
>
— L92- &
m
0
>
—
E

—1 Z81-
o
s
®
— L6~ o
\_.-L!!:EII!‘. —

d
.Ii..f ‘ - — Z1-
!liL[l.“ A.f.-f.iy\.v-\‘ C T e TYYY
L2B8OTO  YIGUAN 1531 TULNOY4 1914 HdW 8% INT Jul £l

INGONNO3Y NOTLBY3T332Y SIXY-X (QUIH ¥Y3INISSHd
HdN 0f 1¥ 4315498 TYINODY4 1614 GLINI 3Id9IS3 0404 1082



SW 83 G¥ 8 3 31 8- "SW 89

g1eg 082 a6e

GZ 8 ) 00 61 ©lYQ Av3d
(SH)  3JWIL
8ce 061 aal el

Q01

0041 SSY12 HI

aL

14

431114 CYAO3IH  TINNUHI

al ac-

| | _

_

-
Hoerr  vma P

AR g
e

L i it

LBOT@  ¥38UNN 1531

TULNCY4 1674 HAW 0%

INBONNO3Y NOTLIYY3T33I0 SIXH-A dU3IH ¥3IINISSHd

HdW @€ LU d3T44¢8 TYLINDYS 18714 OLINT 349353 (Q¥04 188¢

INT D41

68-

6E-

8S

Lol

961

g8l

NOT16437332%

(-7 X )

L i



SW F0 LC1 8 0 VL B1- "SH v@ 6F @ 0 LL G H1bQ A¥3d @081 SSY1) HO Y3114 ZYZO3IH  TINNGHD ™

(SH) 3WTL
oIS 082 062 0l 061 091 ocl 001 oL o Bl 0~
— 19-
o
()
— - 9
. —
H o
D
-—
S
ﬁ — bt
" o -
. |
| >C
x ] <
u 2
;«!F%E ~—
i — 51
78010 §3GUNN 1531 TYINOYS 1014 HaW 05 INT 091 oLt

INUONNOIY NOTLBYIT303Y SIXY-7 QU3IH ¥3IINISSUd
HdW Bf LY ¥314498 TWINDY4 L9774 OINI IdYISI 0404 196¢



SH 3L 61- 8 081 0 "SH 8y AL 8 9 vb 0F YI1Y0 AY3d
(SHW)  3HIL
pig 08¢e 06¢ 0ee 061 091 ot @01 oL

Beal SSYT) HY Y¥3111d4

81

| | | | _

et N

0Z-

—1 841

—1 222

—1 96¢

—1 BLE

£{BB1O  YIBUNN 1S3 TUINOY4 {U74 HdAW o¢
INYONNO3Y NOL1BY¥373200 INYLINS3IY QYIH ¥IINISSYJ

HdH @€ LU d4314¥¥8 TYINOY4 1674 QINI 3Id¥ISIT 0¥04 1902

IN]

701 bbb

CYYO3H  TINNBHD

NOT194¥37300Y

(1-87 X O

A



h

SW #¢ 89 8 0 60 Zb- "SH ¢F 76C 8 3 L0 8 ULlU0 AV3d Pe@T SSY1) HO ¥3ILIA CIXTUH  13NNUHD

(SK)  3HIL

Pl P82 14 022 061 291 of 1 201 0L Y 91 @m-wn¢-

— £95%-
o
(qw]
— 9L2-
rm
m
vl
D
—
2

— 681~
o
>C
=
e — pe- L

N;!i rsz
xll!!! o f\ -
p— _ d_d )
~
LZBOTO Y3GWNN 1531 TYINOYS 1Y HdUW oF INT 31 L8

NOTLYY3TIIIY (L) SIXY-X OU3IH ¥IINISSHd
HdW BF LY 314498 TYINOM4 LUT4 QINT 3d¥3S3 (Qy04 1@el



SH B0 921 8 9 08 @1- "SW @Z 6V 8 D 68 LI YiW( Av3d PAAT SSY1I HI ¥3L1IA Z971GH  T3INNYHD ™

(SHY 3NIL
18 224 15194 @l¢ a6 1 891 a1 001 aL 734 91 @leﬁﬁs
— wml
-
[ap]
I I 9- 2
Y —
m
X
D
—t
.Ii. W
b C 1 —1 9%
ff 5
>
=
— 86 o
—1 861
LZ28OTO  Y¥IGUAN L[S3L TULINOY 4 1YT4 HAW 0% INT Jy1 4

NOTL1YY3T3338 (171) SIXY-Z OU3H ¥3IN3ISSud
HdW B¢ 1Y ¥314498 TYLNDY4 1974 OINI 3Id¥ISI 0404 1082



SW 89 GF B 9 @1 61— ‘SH B9 GZ @ 3 63 3¢ ©iyd Av3d 0061 SSY1) HIY ¥3L1Id4 Z9AZOH  T3INNYHD 7

(SW) IUIL
p1s P8z 952 022 061 091 IR 001 9L By 01 @N-a-
pE— w—l
g L
:fr/;- - Il..iL:TI-!. N .q .._>h I r-.#.!..q. - ] I- -
[ep]
e i:ﬁf,f d S
-
X
»
— 6 -
(e ]
=
P
— 61
— 62
£28010 Y3IQUNN 1S3 TYINOY4 1Y HdW oS INT 791 °f

NOTLBY313339 (14) SIXY-A OQY3H ¥Y3IDONISSHd
HdW 0¢ L6 y¥313yv8 TYINOY4 1974 OLINT 3Id¥3S3 0404 1682



A A

SW 9F ¢£% 8 0 L G- “SW ¢1 6% 8 3 LZ 9% Y160 Nv3d POA1 SSY1D HI H3LI4 CIZCAH  T3INNGHI

(SH)  JHIL
ig P8¢ BGS¢ 09¢d 061 091 0%l 001 9L 0¥ e1 ®N|®hﬂ|
— Wh|
\\.\\h\.\ l ¥ ? TTENYTe T VO - ol
(ap]
— e m
—
m
— 5
:xraﬁg z
- 2
— G1l
e
>
=
— 01L L
— G8¢
428810 ¥3IGUNN 1S3L JULNOYd 1914 HdUW 8% JNT J¥l 8oy

NOTL1B¥373238 (14) SIXY-Z QU3H ¥3IINISSHd
HdW 0f 1Y ¥314498 TYINOYd 1Y74 GIND Id¥IS3 (404 108L



SH 8% ¢3 8 0 66 Cv- “SW 88 262 8 3 Gf 11 YIYQ AY3d P01 S5SY13 HI ¥3l3 ZIXSOH  T3INNYHD
(SW1 3HIL
Bis 08¢ 0S¢ 0el 061 091 N 001 AL oy 01 0

| ﬂ R oL

— bLE-

— SLC-

NOT1b437330¢

—1 9L1-

(1-87 X Q)

il .?l.:. Lt

£28010 J3IGUNAN 1531 TUINOY4 1UT4 HAW 8% INT Y1 oel
NOTLY¥313328 (d1) SIXG-X OU3H ¥Y3IION3SSHd
HdW 8¢ LY ¥3T4488 TWINQY¥4 1¥14 OIND 3dYIS3T O0¥04 108¢



~

SU 25 193 8 D LL @l- “SW 91 82 8 9 2% ¢V YLYO A4 Pe@1 SSY1) HI ¥3ILTI4 CIALOH  T3INNUHD

(SR} 3INIL
19Y 1:14 0G¢ Bec 061 @91 ol 601 QL 24 P1 @Nd_ﬁn
! _ 1 _ _ “ d ~ 1B

—_— wwl
hod
(9]
—1 9¢- mw
E_L_Eir’- m
l{lnifli-:h e " g — | _ e
| " e s
=
>
=
—1 LS A

—1 66

428010  y3gUNN 1531 TULINOY4 1974 HdW eg INT Jdl i

NOTLBY31333Y (dL) SIXE-A OQYdH ¥3IINISSHd
HdW 8¢ 1Y ¥3T¥y¥8 TYINO¥4 L9714 OINT IdUIS3T Qyod 198L



SW ¢L 961 8 N 90 29¢- 'SW ¢f B4 8 N 78 8ZvI H1YQ dY3d BO@1 SSY1J HI ¥3111d4 CIXNIN TINNUHD  ~

(SH1 U1l
13 p8<e 86¢ ¢ 061 091 oLl 001 9L oy 91 @@WN
r))i(l\&t«.v.\f.l\!!é N
— It
gl
o
X
(ep]
m
— 3 =
>
S
—1 6
— 1
LCBO1G  YIGUNN 153! TULNOYd 1974 HAW @g INT Jd1 ¢sl

30804 ¥Y3IHS SIXH-X MNI3IN ¥3IONISSHd
HdW Q¢ LY ¥314398 TYINOYS 1u14 QLIND 349353 Qy03 106l



SH ¥3 23 8 N v v¥Z- 'SH BY 86 8 N GZ 837 YIvQ wy3d

@081 SSY13  HI y3ILI4

CIANIN  13INNUHI

(SH)  3HIL
1 9) B8< 0G¢ 0ee 061 091 et a01 8L o o1 0
—
_.f -..:hzd.!iwa #E—i&lﬂ_o b ik NPT
- v _]
£¢BOIO  Y¥IBUNN 1S3) TUINOYS 1874 HdW eg INT 241

30404 YUIHS STXY-A MNIIN Y3IIONISSHd
HdW 0f 18 3314498 WINOYS 1¥14 OLNI 3dYIS3 0¥04 10807

99Z-

L31-

bL-

bl

i

gac

B6¢

33404

(N)



SU ¥8 L9 8 N 81 C18- 'SH 88 8C 8 N ¥§ 116G ©lU0d Hy3d 9e@1 SSY1D HI ¥3L11I4 Z4Z¥3IN 3INNGHD ¥

(SW) UL
pis 982 Yo% YA 261 @91 og 1 @01 0L ob Bl @N.mw-
J— Vwi
—— &v!
-
(o]
ol
[}
m
—g}- =
>
SN \ Lol e 5
A~ v v ¥ =
— 8
— zs
L
£L28010 YIBUNN 1531 JYINOY¥4 1Y74 HdW oS INT J§1 O°

33804 WIXY SIXY-Z AIIN ¥YIINISSHd
HdW 0% LV ¥31¥49¥8 T9INOY¥4 1914 O0LINI 349IS3 (304 106Z



SU 9y 9 8 U N 66 §- “SU B2 $3 8 W N ST 61 Yiyo Muid 889 SSY13 H3 H3ILIIA CUXAIN  T3NNGHD ™

(SH) TWIL

Bis 882 052 YA 061 091 ofl 001 oL o o1 0~
— B =
- pei
[ ]
[y
m
] =
R
ooy
=
.
B

—1 L9

178010 YIaunN 153l TGINOYd 1074 HaW 0% INT JuL P9

SIXY X LN0EY IN3UOU ¥I3IN ¥IIN3SSud
HdW @f 1Y ¥314d68 THINOYS 1074 O0LNI 3dY3S3 0¥04 108¢



A 3

SW 99 66 ® W N 13 GI- "SH 88 ¢9 8 WN ZL 81 ULY0 Av3d 069 SSH13 HI ¥3LI4 CHAAIN  TINNGHD

(SW) IWIL
ols 087 052 07z 061 P9} o] 081 oL oY Bl o
_ _ _ | | _ _ _ _
— b
—!lgz
o
x
[~ ]
5
— 9t
=
=
— 19
—| 88
601

(28010 d38UNN 153 TUINOYd 1974 HdW 8% INT Jy!
SIXY A LN08Y INJUOU NI3IN ¥IINISSud
HdW @ 1Y ¥Y31434v8 TWINOY] 1874 OINI 349353 0404 1802



“w

SH 8¢ L61 8 W N VY 9- "SU ¥Z %21 B W N ¥b 21 B1U0 AY3d 009 SSY1) HJI Y¥3Liid CHZA3IN 13INNUHD

(SH)  3JUIlL
Big p8c ULT4 09ic 061 031 Ll 8ol aL /34 0l awwb
— le
— .vo n|U.
\Aad~ 0
[
| oy
m
=
— 6z
>
®
L
— £9 =
— L6
L2BBT1O  ¥3IGUNN [S31 TUINQYS 1074 HJU Bg INT J41L tel

SIXY Z 1N04Y LIN3UOU XJIN ¥3IINISSHJ
HdW @2 1Y ¥31J489 TWLINDY4 1974 OINI IdYIS3 0304 108z



SH 89 60f 8 W N SO 91- "SU 2L 29 8 WU N VI BL YIU0 HY3d @89 SSY1) HIY ¥3ILNI4 ZHOM3IN  T3INNGHD ™

(SH1 3HIL
oIS 082 052 022 061 091 081 081 oL B Bl 0
A o
— 11
—
o
X
<
==
— s
=
=
—1 89
128010 Y3gunN 153l TUINOYd 1677 Hal o5 INT J51 o8

SIKY A LNn0gY LN3UDW 3TAGNOD T8LI4IJ30 MXIIN d3IINISSHd
HdW 8¢ LY ¥31¥¥¥8 TYLINDY4 1874 OLNI 349353 0304 180C



SU 0@ 8- 8 --- 80 B "SW ¢6 §BZ B --- LZ @ ©lY0 A¥3d
{SH)  3JUIL
Pig 882 0S¢ 8Ll 061 091 (20 801 QL By

003 SSYT) HI Y¥317114

/]

CIIN  T3INNGHD

Bl-

1 * I | | | | #

|

LCBRLO  Y3IGUAN 1531 TYLINOCY 1U1d HJU 0F
NOTSNILX3/NDISNIL XI3IN ¥IINISSUd

HdW 8¢ LY ¥3T¥498 TWINOYS 1074 OINT 3d¥IS3 0404 100¢

IN]

J¥1

2]

801

pG1

Boc

(i)o74

gas

(¢-87 X ---)

.

'



SH 80 0C- @ --- 08 8 'SW v9 ¥G 8 --- 92 B H1V(d HY3d

009 SSYTI HI ¥3ILNI4

¢4IN TINNUHD

Bs

0ol

BG1

pac

7174

Bog

{SH)  3HIL
pig 8¢ 062 8lc 061 91 ot 281 aL Qv 91 al-
i A
—
LCBOIO  YIGUAN 153) TULNOYd 1U1d HdUW og INT Jd1
NOTx3T4/NOISNIL XI3N ¥3ION3ISSUd
HdW BT 19 4314408 TUINDY4 1871 OINT 3dYdS53 0404 1902

(¢-87 X ---)

~



OW 36 8- 8 --- 00 0 "SU 88 721 8 --- $2 8 YlY0 WY3d 009 SSY1)  HI Y3114 ¢3IN TINNGHD Y

(SW)  3HIL
Big p8e 0S¢ 8l 061 291 oLl @01 aL ey 01 @N@
—1 8§
—1 001
B
|
1 B85
=
1
[
— B6¢
—1 B6Z
LIBOTO  ¥I8UNN [S3] TUINOYS 1V74 HdW og INT J¥1 001

NOTSNIIX3/NOISSIYHUDD XDIN ¥IIN3ISSHd
HdW BE LY ¥3143¥8 TYINOY4 ¥4 OINI 3d¥IS3 a¥04 108¢



SW 60 02- B8 --- 68 @ 'SH 96 ¥3 8 --- 89 B UIBO AY3d @83 SSY1) HY ¥3Ll4 Z4IN TINNGHD ¥

(SH) IWIL
pIs 98z 062 022 061 091 o 001 oL B Bl 0z-
| T Q ] . @
—1 8¢
— o
v
[}
—1 89 >
=
|
N
—! g8
—| vo1
LZ8010 W38UNN 1531 GINOYd 1614 HdW o5 INT D91 8¢t

NOIX3T4/NOTISSIH4IN0T MOIN JIFINISSUd
HdW 0€ 1Y ¥314408 TWINDYS 1874 OINT 34¥3S3 0304 100Z



SH 88 ¥C1 8 N 20 £8¢-

“SU 31 09 B8 N GZ 218 Wlud »udd peel SSY1Y HI ¥3ILii4 CAXIN TINNGHD

SEN
BIc P8z 052 Y 061 091 of ] 801 0L BY Bl 0
— 1
\\ —1 6
.

— 62

— &b

— 69

78010 438UAN 1531 YINOSS 1674 HdW 85 INT JyL °8

30404 YU3HS SIXY-X ¥Y3IA0T XI3IN ¥IONISSHd
HdW @L LY 4374468 TWINDYd L¥74 OLND 3IdY3S3 ay04 188C

33403

(101 X NJ

AN

)



SH By 8¢ 8 N kb 9C1-

“SH ¥9 8¢ & N 38 8y YLlW0 AY3d

Be81 SSW1D HIY ¥3LNId

CIATAN - TINNUHD

(SHI WL
BIs 082 05z 022 061 091 ot 001 0L oY o1 0
— Lo1-
—] Gf-
JO— M*l.
il
_ __EEL I
—-— 1 Wl 1 *““__‘ 1
i
|
— 1
[28070 936UNN 1531 TUINOY3 1674 HIW 05 INT D91 °5

33404 ¥93HS SIXB-A ¥Y3IA0T MNI3IN Y¥YIINISSHd
HdW 8% LY ¥314498 TWINOYS 1¥T3 OLNT 3d9¥3S3 Q304

180¢

33404

(N)



~

SW @9 G3 @ N £8 6£6- 'SH 89 LZ 8 N BF 8F9 UYIY0 M¥3d peal SSY1d HY ¥3ILIA C3ZTAN - 13INNUHI

(SW) ATl

Big 88z 0se 0Ll 061 091 051 a0} oL By 01 o
—| o¢-
JU— NTI

.

[w )

sl

(]

m

— ri- =

>
ii/ff, \\\ 1
—
78010 W3GUNN 1S3l TOINOY4 1674 HdW 05 INT DaL oL

33404 WIXY SIXY-Z ¥3IA0T XI3IN ¥3IINISSHd
HAdW 8¢ LY ¥3144v8 TYINDY¥4 1973 O0INI 3IdYIS3 0404 108Z



SH €L 93¢ 8 W N GS Z1- "SW 80 86 8 W N §7 £Z YlY¥d dYid 089 SSYT3 HY ¥3ILTI4 CHXDIN - TINNUHD
(SHI 3NIL

@l 082 1A°T4 8¢ 061 091 L1 0ol QL 14 81 0

| | | | | Bl

INBY0L

(:-87 X N N)

—1 B6GI

— 0¢¢

LCBOTO  YIGUNN 1S53] TUINOYS 1974 HdW g INT Jy1 cos

SIXY X LN08Y LN3UOW ¥3IMOT XI3IN ¥3IINISSH
HdW @f LY ¥31¥498 TWINDY4 1679 OLNI 3Id¥3S3 0¥04 1897



A ]

SW 91 bG8 W N8BS £4- “SU 88 961 8 U N G6 63 0160 Mu3d 089 SSYT1) HO ¥3IlId CHATIN  TINNYHI
(SW)  3HIL
glg 08¢ (1}o%4 e 061 @sl et ael AL oy 81 ac-

_ _ ﬁ %%

inoyoL

N
{
(W N)

ﬁl 3L

48619  YIQUNN 1531 TULNOY S 1VUT4 HAW ef INT J¥1
SIXY A 1N08Y INJWOW Y3IM0T HOIN Y3INISSHd
HdW @€ LY d3144¥8 TUINOYS 1974 OLNI 3d93S3 Q04 1882



SH 3f G9 8 0 Zf 6f- 'SW BC (61 8 9 68 ¢ WIW0 Avid 081 SSY13 HI ¥3L1I4 ¢IXLSI  TINNGHD

(SW)  3HIL

pis P8z 962 Y4 061 99} P11l 901 8L oy 91 @N-ﬂmv

— bGs-
o)
[an
— LLZ- Q
m
™
ol
D
-
o
=z
— p0Z-

p
>
=
— rz1-

— mvl

AR
(\vﬂ\//\{\/\{\u\l/\\/}\l\ AV A"
1y

£28610 ¥3IAUNN 1531 TULINQY¥S 1Y14 HJW B¢ INT J¥1
NOTIUd313200 SIXE-X 1S3IHD YIINISSH
HdW 9f LU 4314498 WINOYS 1074 OLND 3d¥3S3 0¥04 100¢



SU vy GB1 8 O 18 1-

pLe

‘SH 08 9L 8 D Z8 £ HYlY0 M93d

@81 SSYTI HD ¥31114

CIALST  T3INNUHD

61-

P

|34

¢

Th

(SW)  3WIL
88< 06¢ 0cc 061 091 ag!l 201 aL 01 0l-
kz\\\a/(/eraf/Aw\«/k;er\/<rq %<\<\>>sr
£LIBOTO  ¥IGUNN LS3L JULNOY4 1874 HdW Bt INT JyL
NOT1B¥31732308 SIXY-A 1S3HI Y¥3IINISSHd
HdW 8f LY ¥31¥4¥8 TYINOYd LU OLNI 349353 0304 180

NQT 19¥3733JY

(1-87 X )

.



{9-

81-

L9

011

£G1

361

SU 8F $C1 8 0 99 G- "SH By 94 8 9 1C 81 UIW0 »Y3d @81 SSY13 HIY ¥31114
(SH)  3IHIL
21¢ 08¢ 8G¢ 0lc 061 091 et 201 9L By 81 A
I\/\r\l\:/\/\t\l‘)\v\‘/\//'\\ (\(V\'
\I\\\)\.\
—]
28010 d3IQUNN 1S3 TUINOY4 1913 HAW ¢ JINT Jd1
NOT1Y¥3T3300 SIXG-Z 1S3IHD ¥IINISSHd
HdH Q¢ LY ¥314498 TWINOYS 1¥14 OINT 3dY3IS3T 0407 188¢

¢JIZ153  T3INNYH)

NOI16437300%

(1-81 X 32)

5



CIY1ST  TINNYHI

£L

91

61l

AY/

69t

8et

SW 00 8Z2- 8 0 10 8 "SH ¢S 69 8 0 6 67 YIV0 *Wid @81 SSY10 HY ¥3LNIA
(SW)  3JWLL
plg B8< 0S¢ 0l¢ 061 031 g1 @01 QL oy 01 0e-
|
428018 Y3GUNN 1531 TULNOYS 1U7T4 HdU @f INT ¥l

NOTLYY3T3320 INVLINS3Y 1S3IHI Y3IINISSUd
HdW a¢ LY ¥3Ty40U8 WINOM4 1974 OLNI 3d¥3S3 0404

108¢

NQIL1EY¥313309

(1-87 ¥ 9

.



S 9f G3 8 D 6f 6£- "SW 88 081 B I ¥3 ¢ YLYO Av3Id @81 SSY1) HIY ¥3LTIA Z¥%150  TINNGHD T
(SH)  3HIL

gig 08¢ 0G¢ el 061 091 o] 0ol 8L ey 21 /14

T | | _ 1 | -

—1 86£-

—1 kL~

NOTL1ud31300Y

—1 861~

—1 i1~

(1-81 X 9)

L T

/’I\({\/\(/\ v
LCBOTO  YIFUNN 1531 TJUINOY4 1914 HJl og INT Dyl
INUONNQ3IY NOTLH¥3N32JY S[XY-X 1S3IHI ¥YIINISSUd

HdW 8% LU 4314308 TWINOH4 (8714 OLNI 3dY3S3 Q¥04 18082

8¢



-

SW 91 811 8 068 1- "SH ZI EL 8 D 88 £ UI1YQd M93d @81 SSY1) HI ¥3IL1I4 CYALSI  T13INNBHI

(SH)  3HIL
Blg p8Z 0G¢ 1X4 961 091 L1 ae1 QL 17 01 @N@m
— 91~
pod
o
v ] f hal @ _ﬂu_
=
m
o]
g
—
o
=4
—1 01
o
><
=
— B¢ A
— 8¢
28010 YIGUNN 1S3l TOINOY4 1874 HdU of INT Q4L oY

INBONNO3Y NOTLBY3ITIIIY SIXY-A 153HI Y3ION3SSHd
HdW QL LY d3T44Y8 TWINOYY L4 OLND 349353 Q304 186L



SW Zf ¥Z1 8 O B8 G- “SH 91 94 8 9 B 81 WIHD AY3d 681 SSY10  HIY ¥3ILII4 CdZ1S)  13NNYHI

(SHY  3JHIL
J18) 98¢l )74 8l 061 091 9Ll 001 QL ot Pl @Nnmwl
\\\\/\l\/ B m.—i
/N
o
|— ')
— S A
—
m
pe)
b
2
— 69
o
x<
=
— £11 L
— LG
L2BOIO  ¥IQUNN 1S53 TUINGY4 1974 HdU 8¢ IJNT JY41 fee

INYONRQ3Y NOTLUYY3T333Y SIXY-Z 1S3IHI YIONISSHd
HdW af 1Y ¥3T4yvY8 TYIND¥4 1974 OINT 349353 0404 188l



CY¥153  13NNBHI

£l

1A

612

AYA

G9%

BSb

S 0@ @¢- 8 D 68 @ "SW S G3 @ 7 68 67 Y©IYO AY3Id @81 SSYI3 HJ H3L114
(SW) 31l
Big P8¢ AS¢ (254 061 091 2% 001 AL oy g1 0c-
—
£<BOIO  J38UNN 1S3 JULINOYd 1974 HJW of INT 241

INBONNO3Y NOTLYY3TIDIY INGLINSIY 1S3FHD ¥IINISSUYd
HdH 0F LY 4314308 TULNOY3 1¥74 OLNI 3dY3S3 0404 188c

NGI 1943713334

(1-91 x )

~



SH 89 G4 8 WW LL 9V- “SH 8% By 8 WU 0¥ T YLYO AY3d4 083 SSY1D  HD ¥3ILIA ZOX1SD  I3NNGHD 7

(SH)  3UI1
Pig P8l 5%4 al¢e a6} 91 0L 201 QL N4 Bl amwdﬁ
—_— le
ww]
>
— 0L~ ©
* by
®)
m
=
™
=
—
lt#m¢|
=
=
>
&
- L
rlll\l\‘\!“\\r
— 1
L
L28B18  ¥IJUNN 1531 TUINQY4 1U1d HdH 8f INT J¥L 5¢

NOTL1J337430 1S53HD d3IN3SSHd
Hdi € LY ¥314d488 TUINOYd L¥33 OLNI 3Id¥3JS3 0404 198



SH 8Z GZ 8 D 69 86- "SW ¥ Bf @ 9 GG I8 ©lyd HY3d peal SS¥1d HI ¥3L1l4 Z9%XN1S  13INNGHD ¢

(S AUIL
Blg P8z 05¢ 002 061 P91 ocl 001 oL BY Bl 0
jo—— m\tl

pa— ..m¢| -

[gp]

o

m

[

m

ppul

ped

—g1- =

(o)

A J\(Q-ﬂf(l)fff\t\lﬁl}l\bi 1 =

P~
— ¢z
— gg
L28010  ¥3IGUNN 1S3l TUINOYS 1¥74 HJW @¢ INI J41 68

NOITL16¥37333Y SiXU-X ¥3ddN HANYILS JIINISSHd
HdH B8f 1Y ¥3144¥8 TYINDYS LY OLNI 3d¥IS3 0404 1068¢



CIXHLS  TINNYHI

08-

8G-

9¢-

b1-

B¢

A

SW 9T 62 8 O 8¢ €L- "SH 26 62 8 D LI L¥ HlYd Ab3Id @eal SSY1d HJI H¥3LTI4
(SH]  3WIL
B1g 08¢ 0S¢ 0ce 061 091 oLl ea1 oL e p1 0c-
£LCBOTO  YIUAN 1531 TUINOYd 1014 HAW 9% INT J41

NOTIHY3IT3000 SIXE-X 01U WNNYILS ¥3IONISSHd
HdW BE LU Y3Tyyva TYLINO¥4 L1874 OLNI IdY3S3T 0804 198<

NOILY¥373234

(3

)



w

SW ¥B SC 8 9 Gf S9- "SH 96 ¥Z 8 I {6 v& YLlHO Mv3d 90atl SSY1J HJ Y3114 CIXTLS  T3INNYHI

(SH1  3UIL

Blg B8¢ 052 0le 861 091 ot 801 aL ik Bl @ma®§|

JE— wal
— -
(ep]
o)
m
m
=
-
—91- =
o
=
e N 1.\:7\./ i 2
R A e e A i — -

/&Ai(\ ¢
— 8¢
. B¢
LCBRTB  M3GUNN 1S3 JOLINOY4 1UT74 HdU og INT 3yl

NOTLY3373230 SIXU-X H3IM0T WNNY3LS JIINISSHd
HdW @f 1Y ¥3Td498 TYINDY4 1Y74 OLNI 3IdU3S3I 0405 186¢



SW 8 38 8 N L3 bb¥l-

‘SN ¢6 GZ1 @ N 6% C1v  YLbO Av3d

@081 SSY1) HI ¥3L1Id

ZAXAUT  T3NNUHD

(SH1  3JHI1L
Blg P8l 0G¢ 0ec 061 @891 (%] an1 aL B B1 0
‘;;r:f;\\);//// FaN S
£{8010 ¥3BUNN LS3I JULNOY4 1014 HdMW @f INT J¥L

HdW 8¢ LY ¥43133P8 TWINDY4 1674 OLINI 3dY3S3 0y05 100¢

33404 SIXY-X y¥gun1 ¥Y3INISSud

BCI-

A

16-

LG~

£~

I

1%

33404

{181 X N)

.



A2

SW vy £11 8 N @G b6vE- “SU 8F 9% B N £9 91¢ U190 Av3d Peal SSY1d HI ¥3LTI4 CIABUT  T3NNGHD

(SH)]  3HIL

plg 08¢ a5¢ 0l 061 1 0t 4] %]} aL %34 Bl smwm-

— N.Nl

Ju—— \._ﬁx
.
(o}
X
2
m
— - b
>
e _ A =
/ .4??524 —

— £
— £l
LCBOTE  Y¥IGHNN 1534 TULNOYS 1¥74 HdW 8¢ INT JY41 £

32404 SIXY-A HYGUNT YIINISSHd
HdW @ LY Ad31¥y4v8 TWINDY4 1Y74 QLNI 3Id¥IS3 Oy04 108c



SU ¥8 1b 8 N 60 SBG-

18Y 08l 0G¢

‘S 88 84 8 N 97 L8¥T ©lW0 Ab3d Pea1 SSYT1) HJI ¥3L1TI4 232807 T3INNYHD

(SH1  3HIL

0lc 061 091 %] 001 0L oy g1 0l-

|

1 _ | _

LCBO1EG  JIGUNN 1531

TUINOY 4 1974 HJUW ef INT 3L
43404 SIXY-Z y¥98UNT ¥IINISSH
HdW @€ 1Y ¥IT¥4¥8 TYINOYS 1Y14 OLNI 3IdYIS3T 0404 10862

ce-

Bi-

L1

£

68

GZ1

191

33404

(187 X N)

N



CUXBUT  TINNUHD

SW Z4 B5C 8 W N 81 BZ- “SW 91 8v B8 U N 8 91 b©l80 Huid PeAT SSY1D HIY ¥3ALTILA
(SH)  3JHIL
pig 08l 0S¢ (T4 061 031 Ll 601 AL By 81 0
L
L8010  Y3HUNN 1531 TULNOY S 1913 HIW 8% INT ¥l

ENJFUOU STXU-X dY8UNT ¥Y3INISSUd
HdW Q¢ 1Y 43T4y89 TWINDY4 16713 OLNI 349353 0¥04 1082

czz-

691-

£11-

LG~

kS

Bl

3N0Y0L

(-81 X HN)

w



SW 00 81¢ 8 U N ¥8 ¢G- "SUW 96 8%V 8 W N G9 13 Bl90 A¥3d pea1 SSY13 HI  ¥3L1I4 CHABUT  T3NNBHD

(SH) INIL
BIg 082 052 022 061 091 os 001 0L o o1 0~
— B¢-
JE——— w.—l
—
o
x
o
[ enny
F o o O ™
— ;
=
. 4
— zz
—1
178010 939NN 1531 TUINOYd 1014 HdW 0% anNg Ja1 &3

INJUDU SIXP-A ¥U8UNT ¥3IINISSYd
HdW 8% LY 43743408 TUINCYS (974 OLNT 3d¥Y3S7 QN0d 198l



CIXA3d  TINNUHJ

SW 3L G980 8¢ 6f- "SW 96 ©S1 8 9 3G 3 Y1HO A¥3d @0al SSY1) HI Y3LI4
(SH)  3JUIlL
Big B8C 0Ge ¢ 0961 091 et 881 aL 8l
]
L2810 Y38UNN 1531 TYLINOY4 1Y774 HAW 0% INT 241

NOT1P¥313039 SIXY-X SIAT3d Y3INISSHd
HdW @f LY Y31¥y408 TUINOYS 8714 OLNI 3d¥IS3 0y04

180¢

Teh-

Lyg-

£92-

6LT-

G6-

21~

1L

NOT 1943173039

(1-97 X )

~



SW 8 €3 8 3 GF 9~

“SH 79 8L 8 3 LB L 9lY0 AY3d @081 SSYTd  HI H3LT14

(SH1  3JHIL
BIY B8<e 0S¢ Qe 061 291 0t 1 201 aL 124 gl @m@m
‘ —1 9¢-
— .ﬂNl
)8 g A \\?\k\b\\//i ? — Jrena
el A S (L W oy s 4
— %2
— BS
L4801 43IFUNAN 1531 TULNOY4 1Y74 HU eg JINT 24t vl

NOT1Y¥313204 SIXu-A STAI3d ¥YIONISSud
HdN 0¢ 1Y ¥31d498 TYLINOY4 1U14 OLNT 34Y¥3IS3 Q404 108¢

CIANId  TINNYHI

NOI184373330

(1-87 X 3)



SH 34 66 8 J 9§ 3I-

“SHvO £L 8 J L@ 91 ©lbd My3d

L-

0g-~

01

1S

Zb

£el

kLT

(SH)  JHIL
Ly 98¢ A 0ll 061 091 9Ll a8l 9L at 01 0e-
]L
TN (\.1\\\. ~; .P
£LEBOIO  ¥3IBUNN 1531 TULINOY4 1074 HdW o INT 3yl

NOT 168313229 SIXY-Z STAT34 ¥3ON3ISSud
HdW B 1Y 3314498 TYINDY4 18714 OLNT 3dY3S3 0304 1892

gear SSYI) HO ¥3LNI3 ¢IZAh3d  1INNUHI

NOI 1643733

{(1-97 ¥ 9)

b



SW 91 81- 8 D98 @ “SH 9L 69 @ J 86 6F b©180 MY3d peal SSY1d HO ¥3i114

Bl

CIYA3d  TINNUHD

£L

9¥1

61C

69¢

8BS

(SH1 3WIL
g 882 0S¢ (V244 061 091 oLl 901 8L 34 B 6l-
—
—]
LCBOTB ¥IGUNN 1S3TL TULNOYY 1YT13 HAW 8% JINT J¥1

NOTLUYA13338 LNBLINS3Y SIAT3Id ¥3INISSHd
HdN @f LY ¥319¥8d WINDY4 1914 OLNL 3d93S3 0404 188

NOT 1643713330

(-1 ¥ 1)

~



SW 9L 1L 8 N 9k 8E@k- ‘SH B% K11 @8 N L3 84 Y160 MY3d 0849 SSY10 HI y¥3ll4 AV ER
{SH)  3WIL
pig 082 09S¢ il 06| 291 gt aal aL 4 a1 el
—
e — U/‘)E)\l\i R eatin, 2 v
< j
L8010 §38UAN LS3I TULNOYS 1074 HAW 8¢ JINI D41

42404 ¥NU34 1437 ¥IINISSHd
HdH BE LV ¥31¥38Y8 TWINDY3 19713 OLNI 3d493S3 0303 1982

T3INNUH)

bbb

G9¢-

982-

Lec-

BZ1-

bb-

(4}

32404

(1@F X NI

.



SU 36 ¥3 8 N GG Z86¢-

“SUovy LU 8 N G 2G Hlud Ay3d

083 SSYT3 HY y3ilLld

¢4ZU4Y  T3INNYHD

(SH)  3HIL
Rig w8l 71574 (5YA4 261 891 ¢l 801 0L 1234 81 8¢
|
\l\(\‘»l\)\\\\l\\n\/.\,}l( .. |
L2801 ¥IGUNN 1531 JUINQY4 1U74 HdU og INT JdlL
308043 ¥NU34 1HITY ¥ION3ISSHd
HdW 0f LU 4314368 TYINO¥Y 1UT74 OLNI 3d4Y3S3 0304 1008¢

75h-

6GE-

98¢~

£1¢-

By 1-

L3-

30404

{181 X N)

"



~

SH 6 GG 8 WH 60 G- S @8 v+ 8 HW £S5 @ b©LlY0 Ay3d 081 SSU1) HJI ¥3IL1Hd COXTINA  TINNYHI

(S IWIL
Big 887 052 0Ll 061 091 oc] 201 0L Bb ol 0
R @@l
[am ]
—{s- 3
ped
(e
m
=
m™m
=
—
— os-
=
=
>
=
— G-
I — T
128010 N3GWAN 1531 WINOYS 1679 AW 0% INT o381 o

INIWIIBT4ST0 FINM L4337 ¥3IINISSHd
HdW @ LY d3TH4UE TYINOYS 1974 QLINT 3IdY¥3IS3 Q04 1e8¢



SW ¢G 69 B Wi b £- "SH B3 LS 8 WW £9 8 blY0 AY3d @81 SSY10 HJI ¥3L1I4 ZOXUNX  TINNYHD

(SH) IWTL
BIg P8z 052 072 061 091 ot 01 oL By 0l 0~
—_— @@l
o
(403
— - B
o]
(]
m
=
m
=
— os-
=
=
>
s
-— Gi-
R 9
78010 §3GUNN 1531 TGINOYS 1074 HdW o5 INT 31

INFUIIBLSTA FINN L4377 HIINISSHd
HdW @€ 1Y ¥31¥y¥ua TULINOYS Lu74 OLNI 3d93S3 0¥04 1068¢



SW 94 GG @ N Ly ¥201- "SWU ¥Z St & N G9 @6¢ HYLY0 M63d @83 55673 HI ¥3LId4 C3X18L  TINNGHD ,

(SHY  3HIL
Big 98z aG¢ ase a6l 491 agl Q01 as Qv ai ®N|m~ﬁ|
— 68~
j—— mml
-
[ow)
o)
[}
"M
— y- =
>
S
—_— hd.!
— —— L S W f —
— L
L. ¢
L2810  M3gUNN 1S31 TULINOY S 16714 HJW @a¢ INT J¥1

33404 SIXY-X Y1811 ¥3ddN 13437 Y3IINISSHd
HdW 8% 1Y ¥314d¥a T9INOY¥S Ib74 OINI 3d493S3 0404 166Z



SH 08 @GS 8 N 89 1961~ “SW ZL OL 8 N 1L L$L ©LY0 MAY3d 989 SSY13 HJ 43114 ¢34l
(SH)  3HIL
%) 88 0S¢ 0¢e 861 091 3N 901 aL oF 01 X4
o
o Jas |
{{\.\(r'/\\ <
(BRI YIBUAN [S3T] TUINQY 4 1974 HdU of INT Jd1

30404 SIXWY-Z ©1811 ¥3ddN 1337 ¥3IONISSUd
HdW @E LY 4374868 TYLINOY¥4 (Y74 OLNT 3Id¥3S3 Qu0d 1eec

TINNYHD

TL1-

6C1-

L8-

G¥-

6%

18

33404

(187 X N)

w



SW 88 F6 8 W NCZI 31- 'SH F9 05 8 W NGB Gy YLYD NYId P69 SSY1 HI ¥3L1I4 ZNXT8L  T3INNYHD ¥

(SWY UL
A9y P8z 0G6¢ YA 961 a9l ot a0l QL By 0} ®m|>_|
; } w.‘.
> AN
— g
—
(o]
X3
[~
[ e
m
—1 91
=
o 4
— LZ
— 8¢
L{8O19  ¥IFGUNN [S3TL TUINCYS 1674 HJAUW @€ INT J¥L b

SIXE X 1n08Y INJUOU Y1811 ¥3ddN 1437 Y3INISSHJ
HdW Q¢ 1Y ¥31¥4U8 TYLINOY4 1U14 OLINT 3Id¥3S3 0404 100¢



SH ¢G ¢6 8 W N 3¢ Sb-

‘SH BB 95 8 W N ¢£G 16 YIb0 MY3d 083 SSY1) HJI d3L1Id CHAT8L T3INNYHD

(SH)  3IWIL
Bis Sﬂw fmm 017 @ﬂ 091 o1 091 E_ @M ol 0
I
[\~ !,
- —
—1 9z
— 15
— 8L
128010 Y38UNN 1531 TYINOY] 1Y1] HdW 05 I

SIXY A LNOGY IN3WOW BI8I1 ¥3ddN L1437 ¥3IINISSHd
HdW 9F 1V Y4314498 TWINOY4 1Y7d OLNI 348353 Q404 10882

InbyoL

(W N)



SH by 6y 8 O £0 P3Z- "SU 89 SC 8 O 80 bI YlY0 AY3d P0B1 SSY1D HY ¥31113 ZOXT8L  TINNGHD T

(SW) 3HIL

pIs P8z 14 07 061 091 o7l 001 oL Y} 1 @N.@@N-

j L VMN(
— 8-
[ap]
o
™m
[
m
0
g
— Bgi- =
o
=z
-

— 8-

> 3\/\ -~ 9¢Z-

o R Y |
~ /).Q_ /éd V
L28010  ¥3IBUAN 1S3 TYINOYS 1679 HdIW of INT 241 ¢

NOTLUY33I08 SIXY-X Blgll 1437 ¥3IINISSud
HdW @5 LY d3TH4Y8 TWINDYA 1874 QLNI 3d¥IS3 0404 1eez



LA

SH B89 6y B O IG Z¥- “SH BB 9G 8 O GZ 8f YlW0 AY3d poeB1 SSYID HD ¥3LI4 ¢IA8L  TINNYHO

(SHI 3HIL
Blg P8¢ 05¢ el 061 031 gt @01 QL o 21 @NM¢|
p— mNI
J— T.—I
= v g
(g ]
(99
m
—
e ar—— } ﬁ
\»’ﬂ.....i}.\\../ - l\\(i%z’k//.(?l A Z — [ ) %r‘\f' @ w
e A { dl< m
-
>
114 b
— 8¢
a A
LCBOIO  Y¥IQUNN LS3I TULNGY4 19174 HJU 8¢ INT Jdl

NOTLUY3IT3I28 SIXY-A YIgll 1437 ¥IINISSUd
HdW 8¢ 1Y ¥Y314d8d TWINOYS 18714 OLNDI 3dH¥3S3 Q¥04 1082



.

547G $L 8 N 8L @1%- "SN 8C 16 @ N 87 8261 b©lY0 Av3d 089 SSY13 HJI Y¥3ILTI3 CAXTINY - TINNUHD

(SW) 3WIL
BlIs 082 052 012 061 091 ocl 001 aL oY B 0
[
— ¢
—1 8%
T
o
2
(ep]
m
— 68 =
x>
©
— st
— L
(28010 438WNN 1531 TGINOYS L4 HdW 05 INT JgL ¢le

33404 SIXY-X YiglL ¥43M07 L1437 d¥3INISSYd
HdW 2% 1t yYy31y¥9q TYLNO¥3 1u1d OLNI 3d9¥3S53 0¥04 1002



SH ¥3 8S 8 N G0 v6Z- “SH 80 86 & N 86 63 YLHQ Hu3d @03 SSY13 HO ¥3ILld4 Z4ATING  TINNGHD T

(SH) 3L
B1g P8¢ (/]9 el 061 291 9t ap1 8L <14 g1 @W@Nm:
—1 ¥GC-
—_ .@@.—l
-
o
o)
(g ]
— zzi-
=
— mml
| i\l)\a}}qj W -.? ?I\
L 9¢,
L8810 ¥3I8UNN 1531 TULNOYS 1674 HdW 8¢ INT J¥l1

33804 SIXU-A UI8IL ¥3IM0T L1437 ¥3ON3ISSHJ
HdW @£ LY 4314898 TULINOY4 19714 QINI 3d9¥IS3 0403 108¢



SH 3G 85 8 N 19 @8¥C-

‘SU 8F 93 B N 8f €£L YLBO Nv3d

889 S5SY73 HI d¥3ILNI4

C4ZINY - T3INNUHD

(SW)1 3JHIL
Big P8z 8G¢ el 06! 091 oLl 281 al ¥ ol 0l
i\\.\,\/ o T e 7 1 4 __. F
428010 ¥IGUAN 1531 TJULINOYd 1U14 HJU 8g INT J¥l

304804 SIixY-Z HI1G1L ¥Y3IA0T 1437 ¥Y3ONISSHd
HdW 8¢ LY d4314¥vY8 TYLINOYS 1¥14 OLNI 3d93S3 0804 198¢

"89z-

Bic-

£61-

F6-

9f-

e

08

33404

(101 X N}

.



TINNUHD
8-
{
i1
) —
o
o
o
Poad
m
1
=
o 4
33
Ty
|3

S v GG @ U N GG L- ‘Sl +Z 8G 8 U N 99 @G ©lv0 A¥3d 089 SSYT3 HI ¥3ILTI4 CWXTINY
(SH)  3HIL
1) B8l 1Y ale 061 291 L1l 001 BL 1734 91 al-
x\\)¢>/// LJQ%\)W&\>4 g;%>/1>za}su1
/\ll?)««\.(l\f)\.\ /\/\‘\ Y po—
——
LCBOTE  HIGUNN 1S3t TUINOGYd 1914 HdW 0% INT 341

SIXY X 1n0gy INJUOW HI8I1 ¥43X01 14371 ¥3INISSHd

HdH 8f LY ¥314y468 TUINGYS 1¥T73d QLNI 3d4Y3SJ Qy¥03 188l

N



Sl BB Z6 @ W N 88 BC- ‘SW ¢5 GG @ W N Bf 611 ©1Y0 Av3d 989 SSY1) HI ¥31114 ZWATING  13INNGHD  °

(SH1  3HIL
1) 08¢ 0G¢ 0lc 061 091 QL1 001 QL b 01 smwml
e\ # b
—
(e
e
(=]
<
m
114 oS
=
=X
—1 LL
— b0l
4LCBBIG  ¥Y3IQUNN 1531 TYINOYL 1974 HdAU e% INT Q1L tel

SIXY A 1108Y LINIWOW YIGIL ¥y3M0T 1437 ¥39NISSYd
HdW @¢ 18 4314498 TYINOYS LUT4 OINI 3IdUIS3T QY04 188l



TINNUHD

Ch-

¢~

|34

£

S9

L8

SH 71 G6 8 o 91 ¥- “SU 83 §3 8 o ¥ 8 WIYQ HYId P81 55970 HIY ¥3L1Id ¢0X114
{SH}  3HIL

B b8< 85¢ (i1 A4 061 991 Bl 091 L 1724 Bl 8l-
T Il
—
1
_
£¢BB18  Y3IBUNN 1S83TL TJULINGY4 1U74 HAW Bg INT J¥1

INJNIAYTASTO SIXY-X IINY 0L 1004 L1337 ¥3ON3ISSHd

HdW @€ LU y314y4v8 TWINOY4 1974 OLNI 3IJYIS3 Q¥04

1802

373Ny

{1-07 X o)

k|



SU ZG 16 @ o $9 @G- "SH 9L §£L 8 o vB B YIUQ HW3d @81 SSYT1)  HJI ¥3LTId4 Z0ATL4  13NNGHD ™

(W1 Il
Bis p87 052 022 061 091 g 001 0
— ﬁwwl
po— .MM!
ped
=
o
—
—1z- 7
J—— Hﬁ|
e
£28018  3IGUNN 1531 TULNOYS 1674 HdW 05 INT D9l ©

INJNIIYI4STA SIKU-A IDINY 0L 1004 L4317 Y3IINISSBd
HdH 8¢ 1Y ¥31d¥98 TYLINDY4 1914 OLNI 3d93S3 0404 1082



SN ¢} L6 8 o G6 L- 'SW 96 ¢3 8 o G6 § WYlH0 AV3Id

P81 SSYU1D HO ¥31N14

¢0Z113  T3INNUHD

{8~

13-

Bt~

61-

el

£

(5§) 3JHIL
01e 08¢ 0S¢ 0ee 0961 0391 pLi aa1i QL o 81 8Z-
L8010 H3FUNN 1S3TI TULNOYS 1U714 HdW 8g INT J¥1

INJUIIE4SIA SIXY-Z FIINY 0L 1004 1437 ¥Y3IIN3SSHd
HdW @¢ LY ¥3T¥y4v8 TULINOY4 1v74 OLNI 3d9UlS3 d¥04 188l

JTINY

[1-8T X o)

w



SH ¥8 LS @8 O 8 Z61- "SW @8 6 & 3 S8 BS bH1v0 Av3d POBT SSYTD HI Y314 CIXT13  TINNUHD

(SH) 3WIL
oIS 082 052 022 061 091 of] 001 oL o o1 0~
— ¢91-
— -
o
[aw]
m
r~—
m
O
I
— LL- =
(e ]
=
&
p— MM,I
e ik, T P O N r i L
b Ll g T é%’(‘“‘
—
128010 Y3GHNN 1531 TYINOYS 1074 HaW o5 INT Ju1 oo

NOT1Y4373338 SIXY-X 1004 1337 HIDN3ISSHd
HdW @f LY ¥31¥4Y8 WINDY4 (974 OINT 3dYJS3 (¥04 186¢



SWvb Ly 8O 22 18- ‘SH 88 BG 8 9 £F £F ULYO Av3d #@a1 SSYTI HI ¥3LNI4

¢3A113  TTINNUHD

G8-

£9-

Iy

61-

T4

Ly

(SH}  3UIL
728 98¢ 0S¢ 08¢ 6 | 991 et 001 aL /24 91 0e-
! o I | | | _ |
i
. Dtk[\.r‘t et \\\c\// PN . N » 1k —_;.Fr A rbarn-
4«)& W Wk =
—
4LCBBTO  Y3GUNN L[S3] TULINOY4 1914 HdW 8% INT J41L

NOT1Ud313330 SIXY-A 1004 1437 ¥3ONISSUd
HdW 8% 1Y 4374398 TYINDY3 1V14 OLNT 3dY3S3 0305 198C

NOTL1Yy¥37333¢

(3)

.



¢JZ27113  3INNGHD

Ly~

91

6L

AN

N1

B3¢

1¢¢

SW 9% 6G @ 9 9 Tb- “SW 8Z 6k 8 9 92 1T HIY0 AY3d pe@1 SSY1J) HJI ¥3LIId
(SHW)  3HIL
71%) P8I 0S¢ ace 061 231 0Ll 001 QL 34 B1 8l-
>\.’\.\'}v\u\/
e~ ———
—
(28619 ¥3IGUNN 1531 TUINOYd 1974 HdU 8¢ INT D4l

HdW £ 1Y 3¥31y¥d4b8 TYINODY4 1U74 OINI 3IdYIS3 0y0d

NOTL1YY¥313334 SIXY-Z 1004 L4377 ¥3INISSUd

188¢

NOTL9Y¥313339

(3

“



LA

5L O PZ- 8 9 €1 0 ‘SW 88 BS B O 61 BYS  BLYD W34 08T SSYTID HD MILTI4  Zo¥Ld  T3INNGHD
(SWI IWIL
Big P87 052 0ze 061 091 of | 001 oL o 01 0~
—! £9
— a1
()
L]
m”
—
m
x
o)
— gg1 =
Q
=
-
—1 zez
— gig
778010 930WNN 1531 TGLNOYT 16713 HdW 0% INT JuL BLE

NOTLB¥3T333Y INBLINS3Y 1004 1437 ¥3IN3SSHd
HdW @f LU 4314308 TYLINO¥d Y4 OINT IdYJS3 Qd04 108l



SH ¥9 29 @ N 63 88L-

‘SW By 9v @ N BG 99r Ylu0 »Ny3d

089 SSHYID HI ¥3ILIA

¢3Xd81  3NNUHD

L8-

b3-

34

BI-

B

(SH)  3HIL
pig 08< 852 0lZ 061 091 6Ll 201 0L ey 81 aZ-
B | | | ~ R 1 | _
[ e Aﬂlkl\\}/(\\
£L2B8OTR  YIGUNN 153) TULINOY4 1873 HdW Bf INT J¥l

J3Y04 SIXU-X YI811 ¥3d4dn LHOTY ¥YIINISSHd
HdW @8F LY 4318448 TULINDO¥Y 1874 OINT 349353 0d03 198¢

X N} 30404

(101

AN



%

SW OF 9b 8 N £Z 88G1- “SW 7S 18 8 N @1 v8S U1YD Ay3d 089 SSY10 HDY ¥3LNi4 37481  13INNUHD

(SH)  3FH1L
418 P8e 0G¢ 0l¢ 061 091 g1 001 QL oy o1 @Nlﬂhﬁ
— Gf1-
— L6-
-
o
X
Lo
m
— 66- =
>
®
— 1Z-
/»))xllj‘.rll}(\.\i(\\\, ~ T >(
TN
—1 L1
LCBOTO  Y¥3IBUNN 1531 TOINOYd 1674 HdW 9 INI 2yl 55

33404 SIXY-Z YI1811 d3ddn LHITY YIINISSBJ
Hdil 8¢ 1Y ¥37ddug TYLINOHY (934 OLINT 3JdY3S3 QY04 198c



SWZ¢ 3r @ U N 8F 61- ‘S 8k 9T B W N LD I ULYD M¥3d 989 SSY1D WD ¥3ILld4 cUXY81L
(SHY  3HIL
Rig 88<e 0G¢ 0l¢e 061 091 agi 51%]1 QL 14 1 ac
R, A
7 ‘ 1y
478018 Y¥I[UNN 1S53] TUINOYS 1UT4 HdW 8% INT Jdl1

SIXY X LN0AY IN3WOU YIBTL ¥34dN 1HITY ¥3IIN3ISSHd
HdW 0f LU 4318408 TYLNOY¥Y LU4 OLNI 3d¥3S3 ay04 188l

TINNGHI

Biz-

b91-

Bli-

3n0y0L

(-81 X U N)

9¢-

174

33

.



S 68 9% 8 U N 06 1G- 'SW 2 29 8 W N 81 98 Y190 Ay3d 089 SSYT3 HD MILTI4  ZWA¥EL TINNUHD
(SW) 3WIL
Bis P8z 052 072 06 | 091 0% 001 0L oY Bl 0-
——— WMI
—_ ‘m—l
—
(om )
el
[~}
T a%A\ =
A D
7 cﬁ Vo -
g\sl\?\‘t\l\\\l\'\\ =z
=
—{ 61
—! 8¢
L8010 y3IBUNN 1531 TUINOY4 1074 Rdl o% INT Ju1 LS

SIXY A LR0GY INJUWOW HIgIL ¥3ddn LHITY ¥Y3IINISSHd
HdW 8¢ 1Y Y314¥98 TUINOY¥4 1U14 OLNI 3IdUIS3 0804 1862

A ¢



SN B9 £F 8 9 9C GGI- "SW 8+ 29 8 0 1G 8¢ YlWQ MY3id peaT SSB1) HI ¥3illl4 ¢Ixydl
(SH1  JUWIL
22 %) 08¢ 14 0l¢ 061 091 oLl 001 0L 24 eI 0
. B ey iy s SHUNEPAT., | L ,L
T w
L2801 H3QUNN 1S31 TULNOYS 1973 HdAU @g INT Q4L

NOTLYY3T3008 SIXY-X ¥I18[1 LHITY ¥43INISSHd
HdW 8¢ LY H3Ty4¥8 TWINOY4 (874 OINI 349353 G404 108¢

TINNYH)

191~

bs1-

el _
(ep]
(]
m
—
m
pe)
p g

Bg- =
(o )
=
PN

G-

NI

Is

.



S 8K @S 89 16 22- “SW 96 b 8 9 £F Ib YLD NYId BOAT SSUTD HI) WILTI4  Z9Adgl
(SH) 3IWIL
pIg P87 052 022 061 891 or ] 001 oL o o1 0T,
— vﬁl
> L.MI
S e }zgz%\rrex\/c\l}d I, .
— g
— 61
— os
128010 ¥380NN 1531 TYINONS 1974 HaW 05 N1 o9l VP

NOTLBY3IT303Y SIXY-A BI611 1HITY ¥3IINISSH
HdW 0 LY ¥3ITYYU8 TYINO¥S 1Y74 OINI 3IdYISI 0804 1802

T3INNGH)

NOTLB¥437330Y

(J)

~



SH ¥C 8L 8 N 96 S@I- "SW ¢§ ¢3 8 N LS ¥88 U©1¥0 dY3d @89 SSYTI HI Y3LI4 CIXUNY  TINNUHDY

(SW)  3HIL
18Y% g8¢ 151594 8¢ 061 091 0Ll el 0L 1784 01 @m--|
| | _ _ >_ _ _
N . , I FAY . m}k>/>>
fllll?\\/\!‘.l\lfl)(.\\llz{x\\ e P e vy | ‘ \7
— G
— iZ
~ ™
3
[qp)
m
— L5 =
x<
S
—1 £6G
—1 B9
G8

LEBATO  Y3IGUNN 1531 TUINOYS 1974 HdW o¢ INT J3¥1
33404 STXY-X BIGIL 4IA0T LHOTY ¥IINISSHd
HdW 8L LU ¥43144Y8 TWINOY¥4 1¥14 OINI 3dYIS3T 0304 1002



SWU 08 ¢9 8 N L3 661- "SH ¥ 9% 8 N LL S6C Y1Y0 M93d @3 SSY1) HJI ¥3L1114 CIAUNY - T3NNYHD ™
(SH1  3HIL

/29) 08¢ (4574 8le 061 09l (N a8 aL oy 81 el

| i | | | o1z

— 0l1-

|
|
J

(N)

—1 BSI

—1 B¥L

£CBB10O  d3IGUNN [S3l TULNOd4 1YTd HdW ef INT 41 0Lt

33404 SIXY-A ©UIB11 ¥3N0T {HITY ¥YIIN3ISSHJ
HdW 8% 1Y ¥37449¥8 TWINDYS 1Y OLNI 3d¥IS3 0804 1802



SU 88 3b 8 N GZ £82¢- “SW 3G ¢9 8 N ¥G ZIf ©Llyd Ay3d

083 SSY1D HI Y314

CAZYNY - TINNYHD

(SH}  3WI11
9Y 88e 0S¢ 0i¢ 06 | 091 0Ll 001 8L oy 81 8¢
T‘{‘\"I{!’li\l‘lj e e P e — )QIA.' ¥
4L¢BO1O  ¥38UNN 1S53l TULINOYd L0714 HIW ef INT J41

30404 SIXY-Z ©vigll Y3A0T LHOLY ¥3IINISSHJ
HdW 0£ 1Y 43183v8 TYINOYS 1874 OLNI 3d¥3S3 0¥04 108¢

8hz-

10¢-

bG1-

Lal-

09~

£i-

b

33404

(181 X N}

]



S ¥8 S6 8 W N GG (]-

‘S @y 29 8 W N 9% L ULH0O Av3d

089 SSY13 HJ ¥3LlA4

CHXYNY  TINNUHI

{(SH)  3UIL
Bl B8l 0S¢ acd 061 091 a1 a8l aL ot gl (i1
| | | _ | _ |
~ /?N v
LZBOTE  YIBUNN 1S53 TULNOYS 1974 HdW eg INT J41

SIxt X LN08Y ININOW HI8IL ¥3M0T LHITY ¥3IINISSHd
HdW B¢ 1Y ¥31¥898 TYINDYF 1914 OLNT 344353 0304 1087

881-

£vi-

86-

£6-

9¢

(8

INoyY0!L

(-81 X 0 N)

.



SW 31 9% 8 W N 85 GG- 'SH 9L 19 8 W N LI 69 Ylva A¥3d 083 SSY1I HY ¥3L114 ZHAYNY  TINNGHD ™

{SH)  3WIL
X9 082 06¢ 8le Qa6 1 B9l art anl als at a1l al-
19-
~ ! _ | | [
—1 B¢-
— .Pﬁl

L
INBY0L

(W N)

78010 Y3GWON 1531 INOYS 1014 HdW 05 INT Du1 'L

SIXG A 1N0Gy INJLIOW Y1411 ¥3IM0T LHITY ¥3IIN3ISSHd
HdW 8L 1Y 3314498 TUINDYS 1v13 OLNI 3d49IS3 0404 188



SW 2% ¥B6Z 8 o <G B- "SW I6 £S5 8 o YL G YlUO AY3d 081 SSY1J  HI ¥3LI4 20%¥1d  TINNGHD ¥

(SHY  3JWIL
A 8) b8l 0G< s 061 091 P11 a0l aL oy A sm:nl
-9
— L]
~ ol
=
(2]
—
m
>
=
]
—1 6%
rwmmaﬁ@ JIGHNN 1531 TYLNOYS U774 HAW 0% INT Jyl I

INJU3AYAASI0 SIXY-X FTANY 0L 1004 1HITY ¥Y3IN3ISSHd
HdW 8% LY 4314498 TYINOHI 1874 OINI 3dU3IS3 Q04 1e8ec



SW 9GS 8y 8 o ¥9 Lb- "SU BY 8L 8 o 99 F Y1V0 AY3d @81 SSY1D HI Y313 COAY¥L4  TINNGH) ™~
(SH)  3HIL

ale 08<c 05 ¢ el 061 291 ot 001 8L 24 g1 @mnm_nu

—_—

— blb-

—1 62¢&-

ERRL

— ke~

(1-87 X o)

—1 6¢1-

4£CBOTO  J3FUAN 1631 TUINOdd 1974 HdW 0% INT Jy1 15

INJFUIIYTLSI0 SIXY-A 3TINY 01 1004 [HITH ¥Y3INISSHd
HdW 8E 1Y ¥319¥¥8 WINDY4 1974 0INI I4YIS3 0404 108L



SW Z6 §£9 8 o LI 3- “SU ¢6 LDV @ o 8S L Ylud M¥3d 081 SS81) HO H3L114 20Z¥14  13INNGHD ™

(SH) 3WIL
Blg p8T 1 022 061 091 I 001 oL By Bl 8-,
p— N.*l
U ﬂNl
- P g
=
o
[
m
— m (=]
>
=
1
— I
A
— L5
LCBOTO  ¥3IGUNN 1S31 TYINOYS 1074 HdW es INT 2yl &8

INJUIIVTASTO SIXY-Z IIUNY 0L 1004 LHITY ¥3INISSBd
HdW BF 1Y ¥3144V8 TULINOY4 1VU74 OLINI 349353 0y04 108



CIXYL4  TINNYHI

SH ¥9 CF 8 3 8L 69C- “SU 8% 06 8 0 3% 6F YLlYQ AYId @081l SSU1) HIY ¥3LNIA
(SH}  3JWIL
297 98¢ 05¢ Bee 061 091 erl 6el e. o 21 0l
L2810 Y3QUNN 153! TUINOYS 10714 HdW ef INT JyL

NOTLUY¥313308 SIXY-X 1004 LHI1Y ¥IINISSHd
HdW 8¢ LU 4314469 TGINDY4 1Y14 OINI 3Id¥IS3 0404 10807

Tob-

Lig-

£GC-

64 1-

Gol-

19~

Lh

NOTLb¥313328

()

.



¢JA¥13  3INNUHD

1g-

Gl-

SW 9L 68 8 9 Lk 8Z- ‘SW 91 ¢v 8 9 69 19 YLYO HY3d pe@1 SSY1D HJY ¥3ld
(SH)  3HTL
el 08¢ 05¢ 0c¢ 061 Q91 oLl Qo1 aL 34 91 0c-
——]
— e PPN PSS i, SV e oo T >?7 FY .
— = T ~5 N ﬁd _‘ L i —

178010 YIGHON (531

FULNOYS 1974 HdW 8%
NOTLYY3T330Y SIXY-A 1004 LHOLY ¥YIINISSHd
HdW 6f 1Y ¥3T¥y¥8 TYINDY3 18714 OLNI 3dY3S3 0404 180L

IN]

J4l

Y

b¥

G9

NOTLY4373320

(9J)

.



¢IZY¥14  TINNYHI

88-

LZ-

8¢

6L

AN

681

8¢c

SH 08 99 8 9 26 ZL- ‘SH BZ ¥ 8 9 1 L1 W1YQ AY3d Pe81 SSY13 HI H¥3ILI4
(SH) 3T
A0y P8¢ 0G¢ 0le 06| 991 0%l a1 aL 34 91 0l-
S— e —— o Ay 1 1pats 1’72‘?{#
]
L8010 ¥IGUNN 1531 TULNOYS4 [YT4 HJU 8¢ JINT J4lL

NOTLYH3IT333Y SIXY-Z L1004 LHOTY ¥3INISSUd
Hal B8f 1Y d31¥498 TWINOY4 1674 OLNI 3dYIS3 0y04 168¢

NOTL®43713934

()

N



SW 08 @81 8 3 8 @ 'SH vI CF 8 O £6 ¥OV Y1lbd MY3d 0@81 SSY13 HI ¥3ILI4 CYY1d  TINNGHD ~

(SW}  3HIL
pis 98¢ 052 YA 061 891 ocl 001 oL oY 81 8-
1 T T T e ’
— bt
. |8
(ap)
[}
m
[
i
pwl
>
— e =
[
Pt
-
—1 962
— BLS
- bbb
28010 YIEUNN 1S3] TULNOYS 1974 HdW os INI 241

NOTLWY373038 INYLINS3Y 1004 LHOIY ¥Y3INISSUd
HdN Q¢ LU 4314498 TYLINOY4 1974 OLNI 3dUIS3 0405 18682



S ¥ 181 8 3 v9 G-

"SW ¥8 GB81 8@ 9 G5 ¢9 ©lva dyid

0081 SSU13 HI Y3114

(SW1 3NIL

Bis 987 052 012 061 831 Bs1 001 oL oy Bl o
—f ﬁMI
— N*I

‘f/l\/lfl) ot

/]\ — L

— 9z
— o
128070 YJGHNN 1531 TUINOYd 1974 HdW 0% INT D31 79

HdW 8 1Y ¥314yY8 TYLINOY¥4 1U1d OINI 3Id¥IS3T 0404

NOTLU¥317333Y SIXb-X GU3IH Y3IINISSUd ¥U3Y¥ [HITY

1602

£IX03H  T3INNGH)

NOTL9¥373330

(J)



£IA03H  13INNGUHI ™~

0Z-

SW 92 112 8 9 6L 9- ‘SH B B6S 8 909G G Hlyo Mg3d 0081 SSY10 HY ¥3L1Il4
(SH}  3HIL
Qrs 982 1194 Q¢¢ a61 991 ¢l aa1 al 1734 21
i,xs\é%xf
LZBRTO  HIBUNN 1S3l o TUINOYd 1Y14 HJUW 8¢ INT JY1

NOT1Y¥3T3338 SIXU-A QU3IH ¥YIINISSUL Ju3¥ LHIIH
HdW Bf LU y31ydugd TYINO¥] LUT4 OLNI 3IdYIS3 Q404 188¢

fL-

8s-

Li-

61

b

G9

NOT 1943730034

(1-87 X 9)



SW 26 G81 8 o 9 9C- “SH 9¢ 19 8 o ZV 6F YLHO AY3d @3 SSY10  HY ¥3Lld YIIHL  TINNUHD

CSH) INIL
007 081 091 oyl 0zl 001 08 09 o B2 0 0.
JEN—— @MI
— P
pel
=z
[~p]
S
— s
— o9
— s
179557 100280 §3IANNN NNy BT190 X374 203N 9IbNS 0 2LS TINGT09Tr  938uNN 1531 Ju1 °¢!

37A0NOJ WET4IJ3J0 LNOBY NOI1BLOM
NOLLIDY8IT83 NOIX3Td N33N - 3ITYUIS 1IYHS TI1 OI¥8AH 0-ZLS Lyvd



SW 08 ¥81 8 o L1 6G- "SWH @2 19 @ o ¢G £8 ULWA Ab3d @9 SSY13 HJ d3LI4 NY10L TINNYHI

(SW) IWIL
pOL 081 091 oy 0Ll 001 08 09 oy ol B 0~
— @Mi
10
D
=
<
m
—] os
— o9
— o6
[79TL1 100280 UIGHNN NNy 1100 X314 933N SIPNS 0 2.8 TIN@TD91r  938unN 1531 oul °o¢!

NOI1610d T9i0l
NOLL1PY8ITU3 NOIX3T4 XHI3N - 3ITUU3S 1T0HS 111 O148AH 0-2LS 1y¥d



.

SW 96 ¥G ® N 64 L63- "SU 31 TLI 8 N 391 Sb1  YLIWO dy3d beal S5Y10  H) ¥3LI4 IXA3IN - TINNYHI

(SH)  3IUIL
902 P81 091 YA YA 001 08 09 ar Y4 ) 2.87
— BLi-
—] &ml

T

(ew)

=)

[qw)

m

— - =

<

S

179EF1 180280  Y3IGNNN NNY P19 X374 XI3IN GIENS 0 ZLS FTANGTISTY  y38UNN 1S3L YL o8

SIXY X 323404 XI3N
NOLLBYE1T9D NOIX3T4 XMI3IN - 3TWH3IJ T1TUNS 111 O1¥8AH 0-ZLS L¥bd



SW by £F 8 3 G3 ¥- “SU 91 8 8 9 62 GL YIWO dY3Id #0a1 SSU1) HI ¥3L1I4 £3Z03H T3NNGHD ™

(SH)  3HIL
B¢ 08¢ 05¢ el 061 091 oLl 281 94 4 Bl smnn
- 8
—fa
[}
(gp)
m
—
m
0
>
— 9 =
()
=
o
— 0§
— 9
L2BO1B  ¥IGUNN L1531 TYLINOY4 1874 HdU 0g JINT ¥l BL

NOTLYY3T3338 SIXY-Z QU3IH ¥3IINISSYd ¥u3d [HOTY
HdH @f LY 4314498 TYLINOY¥4 1974 OINI 3Id¥3S3 Q¥04 188l



S 83 £9 8 N 16 £891- "SW ZL 86 8 N 6€ £681 U160 AY3d peal SSY1D  H3 ¥3ILl4
(SH1 301l
18Y 08¢ 067 0ic 0961 091 eg1 201 0L ey g1 0
N~
£Z80TO  YIGUNN [S31 TULNO¥d 1674 HAW eg INT Jd)

33404 ¥Y3HS SIXU-A HI3N ¥Y3ON3S5SHd du3¥ 1HOLY

HdW 8¢ 1Y 43[ddud TULNO¥4 LUT4 QLND 3dUIST 0404

188¢

P91-

e1i-

99-

BI-

0¥

06

¥l

£4ANIN . TINNBHD

32404

(181 X NI}

k1



EIZAIN TINNGHD

9z-

Ti-

61

3

6

k9

SW ¥y 68 @ N ZL ¥bZ- “SU 29 vEZ B N Lf 809 ©1Y0 HY3d 0081 SSY13 MO ¥3ild
(SH) L
15) B8l 0G¢ 0Z¢ 96t 09l ot 091 0. oF 2] 0~
vll\l\\q\' JR—
Al < o
<8010 YIGUNN 1S3l TYUINOYd 1974 HdW of INT QL

30404 BIXY SIXY-Z HI3IN Y3IONISSU4 Y93y 1HOIY
HAW B¢ LU y314¥68 TWINOd4 1U74 OLNDI 3dY3S3 Q¥04 1882

33404

(181 X N)

.



S 80 9L B W N 19 87- "SH 88 961 8 W N C9 ¢ Yi1v0 A¥id

889 SSU13 HY ¥3ild

THXAIN TINNEHD

(SH)  3JUIL
ple R8¢’ 9GS2 5 YA 061 091 0L api a4l (734 i ¢
7 A -
r'd q\V//\
rwmmaﬂm 438HNN 15391 TUINOY4 (U713 HIW 0¢ INT J¥1

SIXY X 1N08Y INJUOW N33N ¥3IINISSUd ¥u3y LHITY
HdW 8¢ LY ¥314498 TYLNQd4 1874 OLNI FdY3ST (804 1@l

bls-

LG~

90c-

N AT

98-

6Z-

Le

N0y01

X H N)

(;-01

..



SH 83 I6¢ 8 W N If I~

‘Sl 88 86 8 W N 99 9 UYIY0 Mv3d

069 SSU1J HJY Y3114

bi1-

A

1514

8¢

1S

P9

(SH1 3Nl
pig B8l BGe XA 1SR 931 Bel 201 L 1937 21 8l-
_ N | _ | _ | |
| I et S
|
1,Z80TO  YIQUNN [S3L TUINOY4 1674 HdU 8% INT J¥1

SIXY A 1N08Y LN3IUOW XI3IN ¥YIINISSHd ¥93¥ 1HIIY
HdW @ 10 4314308 THLINOYd 16714 OINI 3Id¥I3S3 0¥04

10087

FNAAIN  TINNGHD

3ndy0l

(-81 X U N)

h.



SH 21 612 8@ W N 91 I- “SU 88 @81 B W N 89 67 t©1b0 Av3d 003 SSY1D HIY ¥3L114 SHZAIN  TINNGHD T

(SH)  3JWIL
plg P8<e 052 e 061 891 2Ll 901 QL ot 91 QNM~;
] | A | L | _ | e |

— £
—1 66 S
)
[~
—
™
=
— st
P
=
A
— 11

l\#smm

1NAY

LZBOTO  ¥IAUNN 1631 TULNOY4 1074 HIU 8% JINT 4L
SIXY Z 1n08Y INJUOW N33IN ¥YIINISSHd yv3y LHIIY
HdW @f 1Y ¥3T¥4v8 THINDY4 1874 O0INT 3d¥3IS3 Q¥0J 108C



SH 82 6L 8 W NGB8 £- 'SH 00 03 8 W N8I L Yiv0 Mu3d 009 SSY1D HIY y3inld4 FHOAIN  TINNGHD

it

(SW) 3IHIL

&wm 95¢ @MN 861 aw« @M# 081 sml @M aﬂ @NM«l
— 1z-

\ WA\ e P
( /\/\Z — 12

— Zb

— £9

£2B0TO ¥3UAN LS3L TUINOYS 1674 HdW o aNT D91 8

SIXY A 1N0GY LIN3WOH 3FTAONOD TWLI4I1330 X33N ¥3IINISSUd ¥83y¥ LHIIY
HdW 0f LU 4314498 TUINOYd 1974 OLNI 3IdYIS3 Q404 190

3noy0l

(1-81 X H N)

|



54 00 82- 8 --- 80 0 'SW 8y B5C B --- LZ @ ULYO AY3d

089 SSY13 HJ Y3114

$3IN  13NNBHD

0

Y

pal

Bsl

el

06

pot

(SH)  3HIL
19Y p8e )4 0L 86! 831 129] 0901 8L 81 8-
_ _ | R
—
428610 ¥3IGUNN 16531 TULNOYd 1074 HdW 0f INT JdL
NOISNILX3I/NOISNIL MI3N ¥Y3IN3ISSUd yu3Iy 1HI[Y
HdW B8E€ LY 43Ty¥y8g TYLNOY4 1Y14 OLND 3dYIS3 0404 108

(g-08FT X ---)

.



(¢-87 X ---)

S 88 91- B -—- 09 @ 'SH b8 1L 8 —-- bl B YLYO Wo3d 009 SSY1D H) YILTIA S4IN  TINNYHD
(SW INIL
Bis 08z 052 022 061 091 05 ) 001 oL BY Bl 02~
i 1 [ _
— 85
— o1
—! ps1
— DB
—1 5z
28010 93GuNN 1531 TYINOYS 1973 HdW 0% INT Du1 29%
NOTX3T4/NOTSNIL ¥IIN ¥IINISSHS wuIN IHITY
HIW 89S Lu 431368 TYINDYS 1974 OINT 3dYIS3I 0¥04 1007

N



SU 00 @C- B --- 90 6 ‘S Oy ¥8 8 --- B1 B YIV0 NId 8838 SSYT13 HI Y314 CIIN 13INNOHD =

(SH}  3JHIL
S19Y B8l 0G¢ 0ce 061 991 oLl a1 QL /04 01 ®m|®
| - ¥ M. AN
i | | _ 1 T
— 8§
—1 081
|
— B8
=
1
w
-1 B0l
—1 BGL
L¢8B10  ¥IGUNN 1531 TJUINOYS L84 HAW 8¢ INT J4L 8oL

NOISNILIX3I/NOISSIHAUDD ADIN YIINISSHd HY3¥ LHITY
HdN Q€ 1Y Y31d49¥8 TYINDHJ 1614 OLNI 349353 0404 1807



SH 00 8C- 8 --- 98 0 'SW I

R1g

B8¢ 0S¢

6 8 ——- £1 8 UIv0 AY3d @83 SSY1J
{(SH)  3WIL

0e¢ 061 091 oL 201 0L

HY ¥31714

24

Bl

£40N

0l-
8

| _

_ _ _

|

r4‘1

—1 001

—1 861

—1 B0<

—1 BSC

L78010

Y3BUAN 1STL

TUINOY S 1Y HJIUW ef
NOTX3T4/NOISSIYU0D XDIN dIFINISSU ¥Y3Y 1HIIY
HdW @f Y 43THYVE TWINDY4 U7 OLNI 3d¥3S3 QY04 19802

INI

J9i 0ot

1INNUHD

(¢-81 % ---)

~



SW 8% 96 @ 9 8L 1L- "SH Z6 £8 8 D 8L 8 YIvd xy3id 081 SSU13 HY ¥3L1T14 TIX153  TINNUHD
(SH)  3JUIL
Big B8 0G6¢ 0ee 061 891 8Ll 891 AL 34 Bl ®N|vhc
pe— mwl
.I.mT -
(ew]
)
m
-
m
2
o
— s- =
D
=z
o
— m—(
1\\\\\11\1\5//(\!// i
ﬂh/\ =) ~ -
L2BOID  YIGUNN 1S3] TULNOYS 1974 HdW 0¢ INT J¥1 6

NOE1BY373308 SIXY-X 1S3HD ¥YIINISSUd yu3y LHI
HdN A€ LU 4314468 TYINOY4 1674 OLNI 349353 0Y04

0y
1882

~



SU b [BY 8 D O L- “SH 31 ¥S 8 0 9C 6 YIUd Nuid @81 SS¥1) HY ¥3LNl4 £IALSD TINNWHD ™
(SH)  3UIL
1) 08¢z 06¢ 0ce 061 091 oLl 001 aL oy 81 0l-

_ _ | | | L

\ — 81~
N N

A N
VTN )
— 91
— 6%
—1 89

L8010 y38UNN 1S3 TULNOY4 L1Y1d4 HdW ef INT 331 L6
NOT16¥37333Y SIXY-A 1S3IHI YIONISSHd yuid LHOLY
HdW B¢ LY 4314998 TYINOY4 1974 OINI 349353 Qy04 1@8¢

NOI103313339

(1-871 X )




SW bz 2L B 9 Lb 8Z- ‘SH B8 9¥ 8 9 95 Gl YIYO MW3d 881 SSY10 HD ¥ILTI4  £9Z1SD  TINNYHD
(SW)  3WIL
ois 987 BS2 244 06 1 991 o5l 00 oL oY ol 0
— ovz-
— 091-
—_— Sml
- L N e~ NS B
p—— R VA = <
M
— o8
(78010 4IGUAN 1571 TUINOYS 1974 Hau 05 LTREETIRAR

NOTLUY313300 SIXY-Z 1S3HD ¥YIINISSYd yYId LHOLY
HdW @f LU y31ddvd TUINDYY 1974 OINT 3dBIS3 0404 108

NOT18Y¥313009

(1-87 X 9)

~



SWU 00 8Z- 8 D 00 B “SW OV 95 8 J GG CL U1B0 MY3d 881 SSYTI HI Y3114 £OY¥1S)  TINNYKY *©

(SH) NIl
ele 98¢ 0S¢ 0c¢ 061 891 (29 901 QL By Bl &Nn@
— ¢1
—1 9¢
D
™
(9]
m
i
m
e
o
— 68 =
(o)
=
o
—1 ¢6
—1 S9
4280710  Y3IBUNN 1531 TULNOYd 19714 HdW 0% INT YL BL

NOT1V¥313028 INUIINS3Y 1S3IHI Y3JN3ISSUd ¥bd¥ LHI1Y
HdW @f LY 43144098 WINO¥4 19714 QLND 3dYIS3T Q404 1002



SW ¥ ¥4 8 UW vL 62- "SH 31 31- 8 UH GO 8 Y180 My3d 063 SSUTD  H3 ¥3L1I4 FAXLSI  3NNUH] >

(SH)  JHIL

2%Y 082 4157 8¢ 061 031 el 201 9L oF 91 smwmvs
—{ 09s-

o

— 882~ B

h D

2

m

=

rey

=

—
— 912z~

=

=

>

=

— bpi- 1

uxg ¢L-
NI //:\\I\.\(/\/(/\\/\\/\,

£{80B1ID  ¥3EUNN 1S53] TULINOY4 LYT4 HdU of INT YL 0
NO11331430 1S3HD ¥3ION3SSYJ ¥y3¥ 1HIIY
HdW Bf LY Y3144v8 TYINDYS (974 OLNI 3d¥IS3 004 1062




SW vy 1L 80 LE 16~ “SH 71 €61 8 3 ¢¢ 1 ©Ll¥0 »U3d

839 SSYT3  H3 ¥3lId

1OX3JA  TINNUHI

£96-

LIb-

| FANS

SLe-

641~

£8-

{SHY  3HIL
BlY P8l 0S¢ 8ce 061 91 I 01 aL o 9l el
—
suonruridxy uonisinboy vir 995 o
LN v
448018 JIBUAN 1531 TUINOY4 1U14 HU Bg INT L

NOT1Bd313208 SIXU-X ALTAUYD 40 ¥3IINID ITNDTHIA
HdH 8¢ LY 4314498 TYINDY4 Lu1d QLNDI Id¥Y3ST 0404 100<

Z1

NOT 194313309

(1-87 X I

u



SW 9L €¥ B3¢0 TI- "SH 26 168 9 Ev vb ULIUO NY3d @9 SSY1I H3 Y3114 TIAJIA TINNYHD ~

(SH)  JHIL
pig P8Z 05¢ YA 861 091 Bl @81 8L B 81 @N-NT
_ _ _ | 1 _ _ |
e S TN N > <>> AL v
\VAY; ,)2 ;\ <<Q
poo— m -
b (gn]
[qp]
m
-
>
—1 81 -
o
=
o
—! 82

suonpupr|dxs] uomsinboy viv( 995

4LE8BTE  JIGUNN 1S3l TYINOY¥d 1UTd HdW of INT DL BY

NOTLYY313238 SIXU-A ALTAUYD 40 H3IIN3ID FT1IIHIA
HdW 8¢ LU ¥31¥¥P8 TULNDYS 1914 OLNI Id9IS3 0404 108¢



SW 1 SZ1 8 3 ¢k £¢- "SH ¢£ 8S @ 3 vL C¥ Y1YQ Xvid @9 SSYT13 HY ¥3LI14 19790A T13NNWHD ™

(SW) IMIL
Bis 082 052 0Lz 061 091 og | 001 oL o X 0
R— Mzﬂ|
N DA.\ — ﬁl .
\//\I\ll\l\//\/\ o)
o)
m
—
m
pe)
o
— 11 =
(e}
=z
-
— 5z
— ¢
suonruvidxsg uonsinboy vy 205
L8010 y3unN 1534 GINGIT 1074 Hdu 05 INT JuL LY

NOTLYY¥3N13330 SIXU-Z ALTABYI 40 ¥3IN3D 3INITHIA
HdW 8¢ 1Y 4314498 TUINDYS 1974 OLINT 349353 0404 108¢



A

SW 8@ 8¢- @ 0 €0 8 "SH S 1L 89 ST v9 Hiva MY3Id 83 5SY13 HJ ¥3LI4 1I423A  TINNYHD

(SW) INIL
Bis 082 952 0Lz 061 091 ocl 401 oL o D1 0z
— 1
—w
(g ]
(e )
m
| el
m
o]
hol
— ¢¢% =
o
=
-
— by
— sg
128018 938NN 1S3l TUINOYS 1074 Rdi o% INT DyL oY

NOT1BY¥373230Y INYLINSIY ALTABYD 40 ¥Y3INID 31D1H3A
HdW 8¢ LY H¥31JyY8 TYINOY4 16714 QLNT 3d¥IS3 0¥04 1082



SH CE 9T 8 3 ¥S @F- "SW ¥0B 66 8 9 G2 £ YIYQ AY3d @3 SSYT3 HY Y¥3L1Il4 FIXNAY  TINNGHD
(SH)  3HIL
Big 08¢c 0S¢ 0ec 061 091 et 8ol aL o 21 0z~

| _ _ | _ _ | | T

— G9¢-
g
(g
—687- 2
aa
m
x
el
-
o
=
— Goz-
o
el
-
— 5Zi-

> — Gb-
- N €<4<<><>< A :

LEBOTO  Y3IGUNN 1531 TUINOYS 19874 HdUW g INT 241
NOTLYY3T3000 SIXB-X %230 yu3Iy
HdW 8f LU Y31¥4Y8 TYINOY¥S 1874 OLNI 34¥IS3I 0404 1007

G



SW 9% 6 8 0 £3 G- “SW 6 65 8 9 LB ¢ WHIWO AYId @9 SSY10 HJ ¥3LI4 19ANGY  TINNGHD %

(SW)  3NIL

7293 087 0G¢ 0l¢ 061 291 arl 001 aL 'k4 91 @N:mm»
— be-
g
[gp-]
— 8- A
~ [
m
o)
o
—
2

lllvﬁl
o
<<
c N\ . =
T [ D

—1 91

L2818  d3IGUNN [S3] TUINOY4 1974 HJU 9% INT J¥1 Ie

NOTEH4373334 SIXY-A X330 Y3
HdW 8L 1Y yY31¥yv8 TULNOY¥4 1913 OLNI 3d93S3 0304 1082



SWZf 96 8 O 16 SI- 'SW By 87 8 3 0L £1 bYLYAQ Hy3d

L2 %)

89 SSYT) HO ¥3lLI4

132308 13NNYH)

NOTLUY3T3308 S1XU-7 X330 HY3IH
HdW Q¢ LY 4314499 TYINOY¥S 1974 OINI 3dY3S3 Q404 1002

(SHI  3HIL
08¢ 1574 1A4 061 291 Ll @91 8L By 81 74
. >BD>>>> >> | ]
<<<£<<<<<< \ <
L
L¢BOTO  YIGUNRN 1531 TULINOY¥3 1UT4 HdW 0% INT 241

bLI-

A

99-

Z1-

|54

96

BS1

NOT 194373334

(1-07 X )

.



SW 06 8- 8 D C0 B "SWH B2 LE 8 D GO 1b YiB0 AY3d @9 SSY10 HI ¥3LI4

1343004 TINNGHD

(SH)  3WIL
ols QZN YA 061 L oc] 901 Sw By @__ 0
— 5L
— bs1
— sz
—1 vos
—{ sts
178010 W38UNN 1531 TINOY] 1074 HdW 05 INT 31 25F

NOILBd3T32I8 INYLINSIY MI30 yb3y
HdW Bf 1Y ¥3THYP8 TUINO¥S 1914 OLNI 3d¥3S3 0404 1882

NOI 164373039

(1-87 X )



113890  73NNUHD

SW 96 91 8 A 0G 1- 'SW 80 21 8 A 08 1 YlYd AV3d PBAT SSYID HI ¥3LTI3
(GHY}  3UIL
91¢ P8 095¢ 0l 961 091 ot 901 oL v 01 124
ok )
J | |
LCBOTY  YAGUNN 153! TYLNOYd 1974 HdW 8¢ INT Jd1

AdUHTYd LINFAT JU8YIY d3AT¥A

HdW @€ LY ¥314¥P8 TYINDO¥S Lb74 OLNI 3dY3S3 0404 108C

Bz1-

98-

ay-

oy

88

act

306170A

(1-81 X Al

A



SH 8¢ 13 8 A @0 1- "Sl 0@ 8G 8 A 06 1| YLlYO Ab3d geal SSY1) HJ ¥3lilJ 213840 TINNGHD

{SH)  3HIL
ple P8l 85¢ YA 061 991 el a1 aL '} 4 nl @mnswﬁx
— 98-
1 8- =
- o)
T
o3
o
m
>
mm
—{ oy
—1 08
cl

£2BOTO  YIEUNN 1531 TULNOYS 1U7d4 HdW et INT J¥1
AYUONOJ3IS LINJA3 JU8dIY ¥3ATHA
HdW 0f LY ¥314498 TWINOYd 1v14 OINI 3Id¥IS3 (0404 1982



113894  13NNGHD

SH 9G C1 8 ACZL O- "SUZ6 11 8 A LT O YIW0 dbid geal SSY1d HY ¥3LIIlA
(SW) 3JHIL
Bl p8< 0S¢ bee 061 091 ot 001 oL 44 [} 14
. PO | \>
4 o~ )
L2BO1Y  YIYUNN 1531 TUINOYd 1074 HdU 9% INT 241

HdW Q¢ LY 3314398 TYLINDY4 1674 OINI 3FdU3S3 Qy04

AYBUTHd INIAT JUBYIY HIINISSYd

1802

B71-

88-

By-

e

a8

TA

30917104

X Al

(r-81

.



SW 82 6L 8 A L6 0- ‘SH 91 8L 8 A 8@ 1 YlU( Avid Pee1 SSY10 HJ H3LTI4 2138Yd  1INNGHD .

(SH) IIL )
pis 08z pSe el 061 091 ocl 001 oL o o 0
B 1 _ _ i | _ ] ~ |
—_ @@l
— - =
- ~
—
v
[an ]
m
bﬂl )} =
<
pos
~—1 ¥ =
—1 88
18010 §3I8uNN 1531 TGINOY] 1974 HdW of TTRRLTA

AYUONOD3S IN3AT JUgYIY ¥3INISSHd
HdW 8§ LY 3314488 TWINDY¥4 1u74 OLNT 3d¥3S3 Q404 106



Appendix C

Dummy Configuration and Performance Venficauon Data

C-1



Pre-Test Dummy Configurauon and Performance Venfication Data

Dniver Dummy S/N- 416



TRANSPORTATION RESEARCH CENTER INC

HYBRID III SMALL FEMALE EXTERNAL DIMENSIONS

SN: 416

MFG:FTSS

DATE: 21-Aug-01

TRCINC. TEST NO: 416C10EDI 5720 SNA16EXT. DIVENSION CAL10
f TEST PARAMETER , DIMEN. | SPECIFICATION LTEST RESLLTS?,
i Total Sitting Height | A 7747-8001 MM | 78486 MM
| Shoulder Pivot Height | B 4318-4572 MM | 4445 MM
: Hip Pivot Height f C b 813-863 MM | 8636 MM |
L 1p Pivot from Backline ' D 144 8-1498 MM 147 32 MMT‘
[rShoulder Pivot from Backline E 686-838 MM | 78 74 MM ;
 Thigh Clearance F [194-1346 MM ! 12446 MM |
Back of Elbow to Wrist Pivot | G 12439-2591 MM | 254 MM |
Head Back from Backline [ H 407-457 MM | 4572 MM |
 Shoulder to Elbow Length J I 2768-2972 MM 28448 MM?
| Elbow Rest Height R 1828-2032 MM | 18796 MM |
| Buttock to Knee Length l K 5207-5461 MM 34102 MM E
Popliteal Height L 3556-376 MM | 37084 MM,
Knee to Floor Height M 3937-4191 MM | 408 94 MM]
Buttock Popliteal Length N 414-4394 MM ; 4518 MM
Chest Depth O 1753-1905 MM ‘ 180 34 MM
Foot Length P 2185-2337 MM | 2286 MM
Buttock to Knee Pivot Length | R 4572-4826 MM ! 47244 MM
| Head Breadth S [371-1473 MM | 14224 MM
Head Depth T | [778-188 MM | 18542 MM
Hip Breadth U 12997-3149 MM 30734 MM
Shoulder Breadth \Y% 3505-3657 MM 35306 MM |
Foot Breadth W 788-94 MM 889 MM |
Head Circumference | X 5283-3487 MM 34102 MM |
Chest Circumference with Jacket Y 8509-8813 MM 8763 MM |
Waist Circumference ! Zz [ 7595-7899 MM 77724 MM |
i Ref Location for Chest | AA 0 2997-3099 MM 304 8 ML\T’
| Circumference ! | |
' Ref Location for Waist } BB 160-1702 MM | 1651 MM |
L

Circumference

i
?

|

DUMMY MEETS SPECIFICATION

TECHNICIAN: ,;]////WL
/



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III SMALL FEMALE 20-AUG-01
TRC INC. TEST NO: 416C10HD9 572 0 SN416 HEAD DROP CAL 10
| I [
I TEST PARAMETER | SPECIFICATION | TEST RESULTS
I I I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
I I I
|RELATIVE HUMIDITY I 10 - 70 % |  65.0 % I
I
| PEAK RESULTANT ACCELERATION| 250 - 300 G | 254.51 G |
I
| PEAK LATERAL ACCELERATION | 15 G MaX | 7.73 G I
| I I
| IS ACCELERATION CURVE | | |
| UNIMODAL? | YES I YES |

e - L - = = - - " WS = Em e hn = e e e e e M MR R ¢ W e @R MR S m e b e e ae .

TEST MEETS SPECIFICATIONS
TECHNICIAN 452;? //¢/§Z/Z£l> RUN NUMBER: 082001.1258;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE 20-AUG-01

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 416C1ONF1 572 0 SN416 NECK FLEX. CAL10
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I
| TEMPERATURE | 20.6-22.2 DEG. ¢ | 21.1 DEG. C |
| | | I
|RELATIVE HUMIDITY | 10 - 70 % | 65.0 % |
I I | |
| IMPACT VELOCITY | 6.89 - 7.13 M/S | 7.06 M/S I
| | 10 4S | 2.0 - 2.5 M/S | 2.37 M/S |
|  INTEGRATED ---====—=e;ccmcecccccccmem—mee———mm———mmm—e—mm————-
| PENDULUM | 20 MS | 4.0 - 5.0 M/S | 4.66 M/S |
|  VELOCITY = ===--— e meccccccccccmcmmmm————ecm—c—cmecmomm—-
I | 30 S | 5.8 - 7.0 M/S | 6.74 M/S |
| PEAK D-PLANE I I |
| ROTATION | 77 - 91 DEG. | 83.51 DEG. |

s o 4 e am T am Em S R D D TGS AR AR NS S B M GG NE WD B e o e e e e S S W R T GRS MR MR MR S Me A An W an e

| PEAK MOMENT DURING | | I
|ROTATION INTERVAL I 69 - 83 NM | 79.09 NM I

| POSITIVE MOMENT DECAY TIME | | |
|TO 10 NM | 80 - 100 MS | 88.32 MS [

TEST MEETS SPECIFICATIONS

TECHNICIAN ,4£;Zg§{;/ﬁ,6bézi£:/ RUN NUMBER: 082001.1334;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE 20-AUG-01

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 416C1ONEL 572 0 SN416 NECK EXT. CAL 10
| TEST PARAMETER | SPECIFICATION | TEST RESULTS I
I | l

| TEMPERATURE | 20.6 - 22.2 DEG. C|] 21.1 DEG. C

l I l |
| RELATIVE HUMIDITY | 10 - 70 % | 65.0 % [
| I I |
| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.19 M/S |
| | 10 ¥S | 1.5 - 1.9 M/S | 1.70 M/S |
| INTEGRATED = =-~====;mcccmccccccccmcmmmm~e—————m==m=e-am—a———e-
| PENDULUM | 20 S [ 3.1 - 3.9 M/s | 3.46 M/S I
|  VELOCITY = = =--=-===ceme;eccccccccmc-—mmm—=———=—m=mm————mcaa——e
| | 30 MS | 4.6 - 5.6 H/S | 5.13 M/S |
| PEAX D-PLANE I I |
| ROTATION | 99 - 114 DEG. | 106.29 DEG. |

- e N A e e S e D 4B T N TN R T P B0 N YE D G e e SN S AR A e SR el AE S N AR A YR R T MR S W S ST N S W D e S e e e e e e e

|PEAK MOMENT DURING [ | |
|ROTATION INTERVAL ( -53/-65 NM [ ~60.95 NM !

|NEGATIVE MOMENT DECAY TIME | | |
{TO -10 NM LEVEL | 94 -114 MS | 101.76 MS |

e . o =t - . = = e = = . A - — S Sm = e W - - G am -———— - -

TEST MEETS SPECIFICATIONS

TECHNICIAN (fjcéééfz/ RUN NUMBER: 082001.1402;1
77
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III SMALL FEMALE 21-AUG-01

TRC INC. TEST NO: 416C10THI 572 0 SN416 THORAX CAL10

- e e . = " W = . e ar = = - - . = e W fe e T M TR e S ek M % NE er e e e wm -

TEST PARAMETER | SPECIFICATION TEST RESULTS

! |

| TEMPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C [
l l |
|RELATIVE HUMIDITY | 10 - 70 % | 59.0 % |
| | | i
| PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.62 M/S |
| l |
| MAXIMUM DEFLECTION l 50 - 58 MM | 55.0 MM |
| PEAK RESISTIVE FORCE | | l
|DURING DEFLECTION INTERVAL | 3900 - 4400 N | 4214. N I
l l |
| INTERNAL HYSTERESIS | 69% - 85% [ 73.0% l
| PEAK FORCE % DURING 1 l I
|18 MM & SO MM DEFLECTION | <= 105% | 94.5 % I

- - ;> TS @n R TS - R M e L —— e e e e G S R S SD W) R D S GR R R e e e

777

TEST MEETS SPECIFICATIONS
TECHNICIAN AzQéf - Agz/?Zf; RUN NUMBER: 082101.1514;1
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TRANSPORTATION RESEARCH CENTER INC.
TORSO FLEXION TEST

HYBRID III SMALL FEMALE

CAL DATE: 20-Aug-01

TRC, INC. TEST NO: 416C10TF1 572 O SN 416 TORSO FLEX CAL 10
TEST PARAMETER SPECIFICATION | TEST RESULTS
TEMPERATURE [89-256DEG C | 21 1DEG C
RELATIVE HUMIDITY 10-70 % 65 %
INITIAL ANGLE OF <=20DEG
UNSUPPORRTED DUMMY REFERENCED 9 DEG
. TO VERTICAL
MAXIMUM FORCE AT 45 DEG ,
DURING 10 SECOND PERIOD | 320390 N 335N
RETURN ANGLE @ 3MINUTES R DEG OF | i
! INTIAL ANGLE 12 DEG |
‘ ]

TEST MEETS SPECIFICATIONS

TECHNICIAN /) //4,&\




TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III SMALL FEMALE 15-AUG-01

TRC INC. TEST NO: 416C10LK1 572 0 SN416 LEFT KNEE CALIO
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C [
I | |
[RELATIVE HUMIDITY [ 10 - 70 % | 54.0 % I
| I l

| PROBE VELOCITY | 2.07 - 2.13 M/S | 2.09 M/S |
I l | I
| PEAK KNEE IMPACT FORCE | 3400 - 4200 N | 3749.8 N [

3.0 KG PENDULUM l I I

s > - - - —— R - = > Mm e En TR en e e = e e e an e W W WA W W WS W e S ST M Mm e  we e m A  m e

TEST MEETS SPECIFICATIONS

TECHNICIAN,42;2%Zfizfzzf:;—~ RUN NUMBER: 081501.1105;1
77
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III SMALL FEMALE 15-AUG-01
TRC INC. TEST NO: 416C10RK1 572 0 SN416 R.KNEE CAL10
| TEST PARAMETER | SPECIFICATION | TEST RESULTS l
| l | |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
l l |
|RELATIVE HUMIDITY | 10 - 70 % | 54.0 % l
| | l I
| PROBE VELOCITY | 2.07 - 2.13 M/S | 2.09 M/S |
| I [ |
| PEAK KNEE IMPACT FORCE | 3400 - 4200 N | 3796.3 N |

|3.0 KG PENDULUM [ | I

- - e . S Gm . R S = TR e WS TR MmN S L G S e m e wn R e M YD M M MR MR SR SN SR m SR m i em e m e

TEST MEETS SPECIFICATIONS

TECHNICIANZ;§;22fgL::5;%>1f:;_:; RUN NUMBER: 081501.1116;1




SW ¥@8 G1 @ 3 9F 1- ‘SU ¥3 ¢ 8 3 ¢f 6¢1 bBlbd Avid

00¢

P81

(1-01 X SH) 3HIL
891 eyl ' TA 001 08 09 ' 1A ] 0l-

_

| | _ o

—1 021

|RFAS R

1065180  J3GHUNAN NNY 1703 J3INA ¥ 91¥NS 0 ZLS TAY01391¢  Y¥Y3IGUAN 1S31 ¥l

I

( ON3d 9 6) NOTLYY¥3T3330 UNINAN3d
NOTIUYEBITU] 33INX LHOIY - 379UM34 1TBUS TI1 QI¥8AH 0-CLG Lyvd

089 SSY1) HD ¥3LI4 J9¥N3d T3NNUHI

NOIL9¥31332Y

()



.

SH b0 G1 8 N 28 Zb- "SU ¥9 T 8 N 6f 96LF UYLYQ AY3d @63 SSUYTY HJY Y3L1l4 3XN3d  TINNGHD )
(1-@F X SN) 3HIL

P0z 081 091 ov1 YA 001 08 09 ov 0z ) 2'2
)
— G1
-
o
=
o
. m
— 9 =
>
®
N
—1 G
— @9
174171 19G180  §3IGHAN NN 81793 3INX ¥ 9THNS 0 ¢LS TNU01091+  ¥3GWNN L1531 29l oL

{ ON3d 34 G} 32¥04 UNTINONId
NOTLYY8ITVI JINX LHOIY - 3TWH3IS TIWUS 111 QIYGAH 0-CLS LYvd



TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III SMALL FEMALE 16-AUG-01

LEFT KNEE
TRC INC. TEST NO: 416C10LS1 572 0 SN416 LEFT SLIDER CAL10
| ! | |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l I | |
| TEMPERATURE | 18.9-25.6 DEG. C | 22.2 DEG. C |
| I |
|RELATIVE HUMIDITY | 10 - 70 % | 62.0 % |
|
| PENDULUM VELOCITY | 2.70-2.80 M/S | 2.78 M/S |
l l |
| PEAX DISPLACEMENT | 12.7 - 15.5 MM | 14.3 MM l

- - - = — — —— “m = WS S R e M M P MR S e =y = Y A = R e = - 4n R W R Cm T TS MM 4m Gm SR MR Mmoo e e e

TEST MEETS SPECIFICATIONS

TECHNICIANZéé;Zﬂﬁfiyégﬂéi:" RUN NUMBER: 081601.1306;1
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III SMALL FEMALE 16-AUG-01

RIGHT KNEE
TRC INC. TEST NO: 416C1ORS1 572 0 SN416 RIGHT SLIDER 10
| | l
l TEST PARAMETER |  SPECIFICATION |  TEST RESULTS |
| | l
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
I |
|RELATIVE HUMIDITY | 10 - 70 % | 64.0 % l
| | |
| PENDULUM VELOCITY | 2.70-2.80 M/S | 2.77 M/S |
| l |
| PEAK DISPLACEMENT | 12.7 - 15.5 MM | 14.8 MM |

TEST MEETS SPECIFICATIONS

TECHNICIANZé;;Z%Z>fi}§ZA£ffi;f RUN NUMBER: 081601.1120;3
= o~
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Pre-Test Dummy Configuration and Performance Venfication Data

Right Front Passenger Dummy S/N- 421



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE EXTERNAL DIMENSIONS

SN: 421  MFG:03
DATE: 21-Aug-01

TRCINC. TEST NO: 421C03ED1 5720 SN421EXT. DIMIENSION CALO3
TEST PARAMETER | DIMEN. g SPECIFICATION | TEST RESULTS |

Total Sitting Height 5 A [ T7747-8001 MM | 79502 MM |
Shoulder Pivot Height B | 4318-4572 MM 447 04 MM

| Hip Prvot Height C . 813-863 MM 8128 MM

| Hip Pivot from Backline D | 1448-1498 MM 14732 MM

“Shoulder Pivot trom Backline E 686-858 MM 78 74 MM
Thigh Clearance F 1194-1346 MM 127 NM

1 Back ot Elbow to Wrist Pivot G 2439-2591 MM 256 54 MM

{ Head Back from Backline H 407-457 MM 43572 MM !

" Shoulder to Elbow Length I 2768-2972 MM 284 48 NII\T’

| Elbow Rest Height J 1828-20532 MM 18796 MM ¢
Buttock to Knee Length K 5207-5461 MM 53086 MM
Popliteal Height L 3556-376 MM | 37338 MM
Knee to Floor Height M 3937-4191 MM 408 94 MM
Buttock Popliteal Length N 414 -4394 MM 4318 MM
Chest Depth O 1753-1905 MM 18542 MM

{Foot Length P 2185-2337 MM 2286 MM
Buttock to Knee Pivot Length R 4572-4826 MM 4699 MM
Head Breadth S 137 1-1473 MM 14478 MM
Head Depth T 177 8 - 188 MM 18542 MM
Hip Breadth U 2997-3149 MM | 307 34 MM
Shoulder Breadth \% 3505-3657 MM 358 14 MM
Foot Breadth "% 78 8 -94 MM 889 MM
Head Circumference X 5283 -5487 MM 54102 MM
Chest Circumference with Jacket Y 8509-8313 MM 869 442 MM
Waist Circumference Z 7595-7899 MM 78232 MM
Ref Location for Chest AA 2997-3099 MM 304 8 MM

¢ Circumference
Ref Location for Waist BB 160-1702 MM 1651 MM

| Circumference ]

DUMMY VIEETS SPECIFICAFION
TECHNICIAN:/ﬁwé{ A J/A




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III SMALL FEMALE 16-AUG-01
TRC INC. TEST NO: 421CO3HD4 572 O SN421 HEAD DROP CAL 3
|
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| |
| TEMPERATURE | 18.9-25.6 DEG. C | 22.2 DEG. C I
| ! I
|RELATIVE HUMIDITY | 10 - 70 % | 64.0 % I
l |
|PEAK RESULTANT ACCELERATION| 250 - 300 G | 251.91 G |
l I
| PEAK LATERAL ACCELERATION | 15 G MAX [ 6.74 G i
I | l
| IS ACCELERATION CURVE | l |
| UNIMODAL? | YES | YES l

s " - TS W S P WP My - - T e h WA M Mm e e 4B W W P S T 6 M e e - - -

TEST MEETS SPECIFICATIONS
TECHNICIAN 142;7’(f'lcz/4i:; RUN NUMBER: 082201.0932;1
/)’,/
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE 20-AUG-01

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 421CO3NF10 572 0 SN421 NECK FLEX. CALO3
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS |
I | I
| TEMPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C |
| | |
|RELATIVE HUMIDITY | 10 - 70 % | 640.0 % |
| I l |
| IMPACT VELOCITY | 6.89 - 7.13 M/S | 7.06 M/S |
| | 10 MS | 2.0 - 2.5 M/S | 2.35 M/S |
| INTEGRATED ===-=m=-mccceccccccccccc—m-eme-a—=---coeseme==sces
| PENDULUM | 20 MS | 4.0 - 5.0 M/S | 4.65 M/S |
| VELOCITY = ==-—=m=mme e oo mccccmecmmmmmmm—=mmm—m——mm—m— oo o
| | 30 S | 5.8 - 7.0 M/S | 6.78 M/S |
| PEAX D-PLANE | [ l
| ROTATION | 77 - 91 DEG. | 82.95 DEG. |
| PEAK MOMENT DURING | l I
IROTATION ITNERVAL | 69 - 83 NM I 72.53 NM I
|POSITIVE MOMENT DECAY TIME | | |
|TO 10 NM LEVEL | 80 - 100 S | 89.04 MS [
TEST MEETS SPECIFICATIONS

TECHNICIAN ,12216///’;4:/sz_ RUN NUMBER: 082201.1439;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE 20-AUG-01

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 421CO3NEL 572 0 SN421 NECK EXT. CAL 3
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | | |
| TEMPERATURE | 20.6 - 22.2 DEG. C| 21.7 DEG. C |
| | | l
|RELATIVE HUMIDITY ] 10 - 70 % |  67.0 % [
I | I l
[ IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.14 M/S |
| | 10 S | 1.5 - 1.9 H/S | 1.78 M/S l
|  INTEGRATED =  ==--mm-=mmmccecccecccceccmm—mm—m———mmm——me—e—m—o o
| PENDULUM | 204S | 3.1 - 3.9 H/S | 3.70 M/S l
|  VELOCITY = ==-cmmmm e e ccccccmccmmcmm—m—c—m—mcmmc—— e
I ] 30 MS | 4.6 - 5.6 M/S | 5.47 M/S [
| PEAK D-PLANE | [ I
[ROTATION [ 99 - 114 DEG. | 106.13 DEG. l

| PEAK MOMENT DURING | | |
|ROTATION INTERVAL | -53 / -65 NM | -57.22 NM |

|NEGATIVE MOMENT DECAY TIME | | ,
|TO -10 NM LEVEL | 94 - 114 MS | 101.12 HMS [

- > > D - . — . " —— - - - — - > = = N m — em e o om

TEST MEETS SPECIFICATIONS

4
TECHNICIAN 72l RUN NUMBER: 082001.0852;1

vz




SW 08 v¥ 8 3 ¥S b- "SW 9L 6 8 0 13 ¢¢ H1WO Av3d 081 SS¥1) HY d3LId JXNId  13NNUHD

(SH)  JWIL
YoYA P81 091 LA LTA 001 08 89 ar 1A 9 2,@?
S~ N\ Ao 0
(\»f\(\>\\f¥|(\\ ~_~ "AVAVAV

pog
[en]
— 088 &
m
m
pw)
D
—t
S

—1 891
pa
>
=
— oz

—1 8¢

00+

16580 100280 ¥3IGUNN NNY £ 03  1X3 AJI3IN TZHNS 0 LS F3INE@DIZY  ¥38UNN 1531 Jdl
NOT1Y¥313330 UNTNAONId
NOT1WH81780 NOISN3ILXI NI3N - JTWNI4 1T9US [11 QTY¥8AH 0-2LS lybd



SH 00 087 8 o 80 GI- ‘SW @% bL 8 o GC 8f YLYQ Mb3d

pec

@3 SSYT3 HJ 43lL1Id

Y138  TINNGHI

(SH) WL
08} 091 By 1 YA 001 08 09 v 07 B 0L o
— og-
8
pod
=
()
r~
— g
— 89
— 96
176580 100280  UIANAN NNY £ 90 1X3 AJ3N TZNS 0 246 TINEGD 126 u3BWNN 1531 oul °¢!

XJ3N 30 3568 LN08Y NOJLULIOY

NOT1od81792 NOISN3LX3 XI3N -

JTWNIS T1WUS 11 GIYBAH 0-ZLS 1¥¥d



SH B9 80C 8 o

104

081

18 ¢C-

091

“SH 8¢ 18 8 o IC B3 YLWQ dY3d
(SH]

ov1 /I 0al

INIL
08

@3 SSY1) HI

23 av /X4

WEIRNE

Y13HL TINNYHI

0c-
09-

_

L

_ | |

37TONY

(o)

A

1°GG8@ 100280 YIGHUNN NNY £ 193 1X3 AJ3N 1ZHNS 0 ¢LS

37ACNOD TBL141330 LNOBY NOILULOY

NOTLPMETTY] NOISNILX3 MI3IN -

3WH3I4 TTRS

[II OIYBAH 0-2L5 1yYd

1INEBITCH

J3IBUNN LS531 YL



S 08 007 8 o 68 LE- 'SH BF 08 8 o b1 981 Y1lUQd Av3d @3 SSY1) HY) ¥3Ll4 NYLOL TTINNYHD

(SH)  3WIL
207 981 291 ar1 YA 001 08 29 av YA ) 2.8
— @Ml
)
p g
=z
o
—
—gs
—1 09
— 86
17CG8A 188280 NIAWAN NNY £ 63 IX3 X33IN 12kNS 0 ZLG TINC@JIZh B38WAN 1531 o§1 o¢t

NOILWL0Y TBl0l
NOTIDYEI YD NOISNILXI MIIN - 3FT9H34 T1UUS (11 QLY8AH 0-2LS Lyvd



88-

By~

e

es

0l

031

SW Z1 S61 8 N ZL ¥61- “SH ¢1 1L & N 8v 60 YLYO AY3d @eal SSY1d HI ¥31I3
(SHI  3HIL
114 P81 091 vl A 001 08 as ay YA 2 0~
VAN
—
L
176G8@ 106288 ¥3IBHNAN NNY £ 93 1X3 MIIN TCHNS O 2LS T3NE@JIZY  Y3GUNN LS3L 34l
SIXY X 32404 XI3N

NOTL1YH81TU] NOISNILIX3 HIIN -

ITUHIS TIOHS [T O[YBAH 0-2LG 1yYd

4XX3IN - TINNUHI

33404

(187 X NI



SW ¢6 461 @ N 8L k61~ “SH ¥b 1L 8 N 8L 60F YlW0 AY3d 069 SS¥1) HI ¥3L1Id4 JIXAIN  TINNEHD

(SH)  3JHIL
nac P81 091 ovl acl 001 98 R av aZ 2 @@dwa
I@vl
/N 8
m
(e
X
(gp)
m
—eor =
x
S
—1 08
—{ BZ1
1°GG80 1982860 YIGUNN NNY £ 93 I1X3 MIIN 1ZFNS O ¢LS TINEBITZY  ¥3IFUNN 1S31 JdL 831

NOILYINIYI LINJUOW TYLT4III0 NI 3SN ¥04 03¥3LT1d SIXY X 3FI¥04 AI3N
NOT1Ud81T03 NOISNILXI AJ3IN - FI9UIS TT0HS 111 GLY8AH 0-ILS Lyud



IN0¥0L

(W N)

SU ¥C OL 8 W N 60 @S- 'SW 96 21 @ W N @6 ¢Z Y190 ivid P@9 SSY1Jd HY ¥3aLId HAXIN  13NNUH)
(SH)  3NIL
00¢ e8!l 091 vl A swﬁ 28 @9 v sw 8 @NQwﬁu
—1 8Z1-
— p8-
— pp-
B
—1 0¥
17GG80 100¢80 ¥IAUNN NNY £ T LIX3I AJIIN 1CENS O ¢LS TINE@DTLY  ¥IBUNN 1S31 Jdl o8

SIXY A IN3UOW XI3IN
NOTID¥E1I6] NOISNILIX3 XIIN - JTWHIS TTUHS (11 QLY8BAH 0-ZLG 1¥4d



SW Z¢€ 04 8 H N CC LS- "SW ¢S 661 8 U N 16 1 Ylvd Av3d 069 SSYT) HJ d3L114 HOXIN  TINNUHI

(SH)  3WIL
0oz 081 091 vl YA 001 08 09 or X4 ) 2.87
— 0Z1-
— @ml
-—
L]
O
[~
b
L &v!
=
=
)
—1 8¢
17GG8@ 100280 Y¥3IAWUNN NNY £ 63 1X3 XIIN 1ZPNS 0 ZLS TINT0JTCh  ¥3GHNN 1531 0yl o8

JTAGNOJI TWLIdI320 Lnogy INIWOW Y10l
NOT1PY8IT083 NOISNILXI XMIIN - 3IT6UI4 1TUHS (11 QLYBAH 0-TLS L¥Yd



TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III SMALL FEMALE 21-AUG-01

TRC INC. TEST NO: 421C0O3TH1 572 O SN421 THORAX CAL3

- st " - D = A 4R D D W S .y - - - - - - - em N Sm M= = T b WS P wm wm s -t A -

TEST PARAMETER | SPECIFICATION

l
| TEMPERATURE | 20.6-22.2 DEG. ¢ | 21.7 DEG. C

| I I
|RELATIVE HUMIDITY I 10 - 70 % | 62.0 % |
l l | |
| PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.71 M/S I
l l | l
| MAXIMUM DEFLECTION | 50 - 58 MM |  50.8 MM {
[PEAK RESISTIVE FORCE | | I
| DURING DELFECTION INTERVAL| 3900 - 4400 N | 4188. N I

l | |
| INTERNAL HYSTERESIS |  69% - 85% | 73.3% |
| PEAK FORCE DURING | | |
|18 TO 50 MM DEFLECTION | = 105% | 102% [
TEST MEETS SPECIFICATIONS
TECHNICI S RUN NUMBER: 082101.1353;1
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TRANSPORTATION RESEARCH CENTER INC.

TORSO FLEXION TEST

HYBRID III SMALL FEMALE

CAL DATE: 20-4ug-01

TRC, INC. TEST NO: 421C03TF1 572 O SN 421 TORSO FLEX CAL 03
TEST PARAMETER SPECIFICATION | TEST RESULTS '
| TEMPERATURE 189-256DEG C| 211 DEG C [’
RELATIVE HUMIDITY 10-70% 65 % [
' INITIAL ANGLE OF <=20 DEG ‘
UNSUPPORRTED DUMMY REFERENCED 4 DEG
TO VERTICAL |
MAXIMUM FORCE AT 45 DEG
DURING 10 SECOND PERIOD 320-390 N , 342N
RETURN ANGLE @ 3MINUTES +/- 8 DEG OF
INTIAL ANGLE 2DEG

TEST MEETS SPECIFICATIONS

TECHNICIAN 4/ 42%
/




TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III SMALL FEMALE 15-AUG-01

TRC INC. TEST NO: 421C03LK1 572 O SN421 LEFT KNEE CAL3
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l l |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C I
I | I
|RELATIVE HUMIDITY | 10 - 70 % | 56.0 % |
| | I

| PROBE VELOCITY | 2.07 - 2.13 M/S | 2.09 M/S |
I | l |
|PEAX KNEE IMPACT FORCE | 3400 - 4200 N | 3819.0 N |

3.0 XG PENDULUM | | |

- = - - - " = = = = = . - - - Y - S e = m e e e = S D S AR N M R G M e ek e e e e

TEST MEETS SPECIFICATIONS

TECHNICIAN 2 RUN NUMBER: 081501.1012;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III SMALL FEMALE 15-AUG-01
TRC INC. TEST NO: 421CO3RK1 572 0 SN421 R.KNEE CAL3
I TEST PARAMETER | SPECIFICATION | TEST RESULTS I
| | I I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
| | | I
|RELATIVE HUMIDITY | 10 - 70 % |  56.0 % I
| { I
| PROBE VELOCITY | 2.07 - 2.13 M/S | 2.09 H/S I
I I I |
| PEAK KNEE IMPACT FORCE | 3400 - 4200 N | 3925.7 N |

[3.0 KG PENDULUM l | |

o = " = = = P W= D n Em A s wn AR A e A e R T R W T e e - S R W e o e

TEST MEETS SPECIFICATIONS

TECHNICIAN /eZZZﬁ?Q(/T?A,ZA,Ar’/’ RUN NUMBER: 081501.1030;1
;557’1///’ =
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III SMALL FEMALE 16-AUG-01
LEFT KNEE
TRC INC. TEST NO: 421C03LS1 572 0 SN421 LEFT SLIDER CAL3
I
[ TEST PARAMETER |  SPECIFICATION |  TEST RESULTS |
l | l
| TEMPERATURE | 18.9-25.6 DEG. ¢ | 21.7 DEG. C |
| I l
|RELATIVE HUMIDITY | 10 - 70 % | 65.0 % |
l |
| PENDULUM VELOCITY | 2.70-2.80 M/S | 2.79 M/S l
| l
[PEAK DISPLACEMENT | 12.7 - 15.5 MM | 14.5 MM |
TEST MEETS SPECJFICATIONS
TECHNICIAN /- /éégng RUN NUMBER: 090401.0859;2
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TRANSPORTATION RESEARCH CENTER INC.

KNEE SLIDER TEST

HYBRID III SMALL FEMALE 16-AUG-01
RIGHT KNEE
TRC INC. TEST NO: 421CO3RS1 572 0 $N421 RIGHT SLIDER CAL3
| | l
| TEST PARAMETER |  SPECIFICATION |  TEST RESULTS
| | |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |

| l I

[RELATIVE HUMIDITY | 10 - 70 % | 60.0 % |
| l l [
| PENDULUM VELOCITY | 2.70-2.80 M/S |  2.75 M/S I
| l | |
| PEAK DISPLACEMENT |  12.7 - 15.5 MM | 14.9 MM |

TEST MEETS SPECIFICATIONS

TECHNICIAN Azg;z7?/i:1;2512ffi\ RUN NUMBER: 081601.1557;1
223?;/ 4
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Pre-Test Dummy Conficuration and Performance Venfication Data

Ruight Rear Passenger Dummy S/N 088



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SIX-YEAR-OLD EXTERNAL DIMENSIONS
MFG: FTSS

SN: 088

DATE:13-Aug-01

TRCINC. TEST NO: 088C06ED1 572N SN 088 EXT. DIMENSION CAL 06
TEST PARAMETER i DIMEN. [ SPECIFICATION | TEST RESULTS
Total Sitting Height ! A I 6223-6477 MM 637 34 MM
Shoulder Pivot Height T B | 3480-3652 MM 33306 MM
Hip Pivot Heght C | 683-737 VM 7712 MM
Hip Pivot from Backline D | 889-991 VIM | 91 44 MM |
Shoulder Pivot from Backline E 533-635 MM 633 MM,
' Thigh Clearance | F ! 889-1041 MM 9144 MM
[ Back of Elbow to Wrist Pivot G 1829-1981 MM 193 04 MM
Head Back from Backline H 17 8-228 MM 2032 MM |
Shoulder 1o Elbow Length I 2159-2311 MM , 22332 MM |
. Elbow Rest Height ! J 1574-1778 MM 167 64 MM
Buttock to Knee Length K 370 8 - 391 2 MM 38354 MM
Popliteal Height | L 2692 -2896 MM 2794 MM
Knee to Floor Height ; M 307 4-3226 MM 32004 MM
Buttock Popliteal Length N 3200-3404 MM 32766 MM
Chest Depth ! O | 1206-1448 MM 134 62 MM
Foot Length i P | 1702-1854 MM 1778 MM
Buttock to Knee Pivot Length R | 3429-3633 MM | 33814 MM |
! Head Breadth S 1371-1473 MM | 1397 MM
Head Depth T 1676-1778 MM | 17526 MM |
Hip Breadth U 208 3-2235 MM 22098 MM
Shoulder Breadth |V 2591-2743 MM 26924 MM
Foot Breadth W 623-775 MM 762 MM
Head Circumference X SI05-5309 MM 5207 MM
Chest Circumference with Jacket Y 596 9-6223 MM 61214 MM |
Waist Circumference V4 558 8 -5842 MM 574 04 MM
Reference Location for Chest AA 3251-3333 MM 3302 MM |
Circumference
Reference Location for Waist BB | 153 7-1639 MM 160 02 MX/T{
Circumference ? ;

DUMMY MEETS SPECIFICATION

TECHNICIAN: _/ 44 /,4/1'»
7

{



TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III SIX YEAR OLD 07-AUG-01

TRC INC. TEST NO: 088C6HD2 572 N SNO88 HEAD DROP CAL6
| |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C i
| I I
|RELATIVE HUMIDITY l 10 - 70 % |  59.0 % |
I

| PEAK RESULTANT ACCELERATION| 245 - 300 G | 263.15 G ]
| |
| PEAK LATERAL ACCELERATION | 15 G MAX | 4.42 G l

T MR Gn T R S v e = e WD SV TR M R e e 4B L b e em = W e D = wm S A e = . S e e e S TR Mm D T YR T % M e W e = - -

| |
| IS ACCELERATION CURVE | | I
| UNIMODAL? ! YES | YES |

TEST MEETS SPECIFICATIONS

TECHNICIAN 2l (3 o2/ RUN NUMBER: 080701.1038;1
7




SH 80 ¢ 8 O vf BVZ- ‘SW 8D 3 8 3 <G ¥ YLYO AY3Id gear SSY1) HO H¥3LTId IX03H T1INNGH) ~
(1-91 X SH)Y 3UIL

bet 86 28 0L 09 9S ob ar 8z ol 0 21

_ | _

oL

—1 00¢-

— GlC-

—] 861~

NOT19¥3713309

()

SL

16201 104080 ¥3GHAN NNY 971893 dO¥0 OU3H BBBONS N CLS C0H3J889 J38UNN LS3L L
SIXY X NOILBY3IT320¢ QOY3H
NOTLIYY81779] QY3H - QTIHD 0710-dU3A-XIS 111 QIYEGAH N-ZLS 1yyd



SW 91 88908 ¢- ‘SHeods eIy UlVO AYId Peal SSY1) HI ¥3ILI4 JAOIH  T13INNGH) <
(1-8F X SH)  3HIL

pol 413 08 6L 09 05 14 ar ac ol 0 81

| | | | ks

—1 0S1-

NOI1Y¥373309

(3)

—1 051

Gle

176501 10L080 YIGUNN NNY 9190 d0¥Q OU3H BBANS N ¢LS ¢0HII8B0 Y3IGUNN L1S31 JyL
SIXY A NOTLUy313329 QY3H
NOTLbdB1T9] QY3H - d11HD 010-YU3IA-XIS TI1] O0IY8AH N-CLS 1dvd



SW 91 8807089 "SHO6ZA8 I LT LOT YYD Aid 0081 SS81) HY ¥3LI4 JZ03H 13NNUHY  ~
(1-0F X SH) 3HIL

pol g6 08 as 09 0G 14 et 8¢ 81 ) a_umhl
P @
—st
[gp]
[ap]
m
—
m
D
g
— o5t =
O
=z
o
—1 G&e
— 00¢
1'6£01 104680 Y3IGHNN NNY 9790 d0d0 QY3IH BBBNS N 14§ ¢0H90888 d3IEUNN L1S3IL1 Iyl 6L%

SIXY Z NOILYY¥313320 GY3H
NOTLUY8ITW3 OQV3H - G7IHJ 010-¥Y3A-XIS III QI¥EAH N-ZLS lYvd



SH 88 0- 8 9 CC 9 ‘SH OO ZaJ 3l £9Z Ylud Avid @eal SSY1) H) Y3114 JY03H  TINNGHI =
(1-81 X SH)  3JWIL

val 86 08 0L a3 as 14 et el Bl 0 s_lmnz

—1 0851

NOTLHY¥37330¢

(3)

— 6Z¢

—1 08¢

162071 104880 ¥3IGUNN NNY 9700 d0O¥0 OY3H 88ANS N CLS ¢O0HIJ880 ¥39UNN 1531 JyL SLe

NOT1UY3713339 INB1TINS3Y QY3IH
NOTLY381T8] QY3H - QIIHD Q10-Y¥3A-XIS II1 QIYGAH N-ZLS 1Y4d



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SIX YEAR OLD 13-AUG-01

NECK FLEXION TEST

TRC INC. TEST NO: O88C6NF7 572 N SNO88 NECK FLEX.CAL6
( TEST PARAMETER |  SPECIFICATION | TEST RESULTS |

| | |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C |
| l ( |
| RELATIVE HUMIDITY l 10 - 70 % |  60.0 % |

l l |
| IMPACT VELOCITY | 4.83 - 5.07 M/S | 5.07 M/S i
| | 10 M5 | 1.2 - 1.6 M/S | 1.54 M/S |
|  INTEGRATED =  ==-mcmmmcemc oo mmmcccccmcmccccccmmm——m—mm—— e
| PENDULUM | 20MS | 2.4 - 3.4 M/S | 3.10 M/S |
|  VELOCITY = —s=-=—m-m—ecc o m e mmcecccccccmmme—m—me——=—m= e
| | 30 MS | 3.8 - 5.0 M/S | 4.50 M/S |
| PEAK D-PLANE | | |
| ROTATION | 74 - 92 DEG |  74.98 DEG. |
| PEAK MOMENT DURING | | !
|ROTATION INTERVAL | 27 -33 NM |  31.89 NM (
| POSITIVE MOMENT DECAY TIME | { |
|TO 5 NM LEVEL [ 103 - 123 MS { 104.80 MS |
| TIME OF PEAK ROTATION | | |
|AFTER PEAK MOMENT | 10 - 22 MS |  19.76 MS |

- e - - - W = M D S M W NS MR s Mm S R P = G S e MO e W M e Mm M e e A e SR G e R S A R S v e

RUN NUMBER: 081301.1935;4
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID IIT SIX YEAR OLD 13-AUG-01

NECK EXTENSION TEST

TRC INC. TEST NO: 088C6NE4 572 N SNO88 NECK EXT.CAL6
[ TEST PARAMETER | SPECIFICATION | TEST RESULTS |

| I l
| TEMPERATURE | 20.6 - 22.2 DEG. C| 21.7 DEG. C |
I l I l
|RELATIVE HUMIDITY l 10 - 70 % |  60.0 % [
| | I |
| IMPACT VELOCITY | 4.18 - 4.42 M/S | 4.38 M/S |
l [ 10MS | 1.0 - 1.4 M/s | 1.22 M/§ [
| INTEGRATED = =--=-mmmccc e mceccccmmmmmccmmccmmm—memmmeoo
|  PENDULUM | 20MS | 2.2 - 3.0 M/s | 2.55 M/S |
| VELOCITY = —mmmmm e memmcmmmmccmmmccmmmmmcm e e
I [ 30 S | 3.2 - 4.2 M/S | 3.79 M/S |
| PEAK D-PLANE l | l
| ROTATION l 85 - 103 DEG. |  85.53 DEG. I

- T S T o - D T . T M TR G D AP W R A% ™ Em em e e Em S R W e = S T e Mm e e W M m S M T SR WL G R S me e e = o

| PEAK MOMENT IN I I [
|ROTATION INTERVAL | -19 / =24 NM | -24.22 NM [

- - e - - . > - D " - Vh T " . - Y = S8 e A T " D A e A S S T A e AT S Mk W M T WS S A e e e em

INEGATIVE MOMENT DECAY TIME | l I
| FROM PEAK TO 5 NM | 123 - 147 NS | 127.04 MS l

* TEST DOES NPT MEET SBECEFICATIONS
TECHNICIAN e 4 RUN NUMBER: 081301.1856;1
/7
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TRANSPORTATION RESEARCH CENTER INC.

TRC INC.

TEST NO: 088C6THL

THORAX IMPACT TEST

HYBRID IITI SIX YEAR OLD

13-AUG-01

572N SN088 H.S.THORAX CAL6

- - ——— - - = M = e AR e A e At AR m e - - - e AR Y e em W wm - e wm . -

- - —— -

- . . on - o et S = - e W S S G S T G TS S W e e W e SR e e e AR G M G T e SR e AR b SR R e e e e e e o

o - . = = = W = N e WP Mm WS WS e A e e e e e e A e A W Ge M A TS An AN S S e e e e e

- = - - - = . = = m W = W e . T = e = e S = = v vE MR M e MM W S MR e M G TE We S N e o em S e R e A S e

| MAXIMUM FORCE IN
DEFLECTION INTERVAL

o . S AR m T T M = Y T - = A e = e GA e e W e T R TR M e e e am MR EA M e e M G e e N T W R MR Am R Ee e e R e R e S e e

- - - - > . = . wm A S mn S G - S e A = R e b = T m m =p N YE M 4R e S A A b S R ep e em S e A A e

m n - - - —— - — > = n == - A= e A G WP e e = S = =k OF e A MR e 4B W W M em WP e e e ek e e Ao e

TEST MEETS SPECIFICATIONS

TECHNICIAN

/(;éz a2

RUN NUMBER: 081601.1037;1
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TRANSPORTATION RESEARCH CENTER INC.
TORSO FLEXION TEST

HYBRID III SIX-YEAR-OLD

CAL DATE: 07-Aug-01

TRC, INC. TEST NO: 088C06TF1 572 N SN088 TORSO FLEX CAL 06
TEST PARAMETER SPECIFICATION ' TEST RESULTS 7‘
TEMPERATURE 206-222DEG C |21 7DEG C |
RELATIVE HUMIDITY 10-70 % ; 56 %
INITIAL ANGLE OF <=22 DEG
UNSUPPORRTED DUMMY REFERENCED | 6 DEG
TO VERTICAL

MAXIMUM FORCE AT 45 DEG

| DURING 10 SECOND PERIOD 147 - 200 N I913N

RETURN ANGLE +/- 8 DEG OF

INTIAL ANGLE | 9DEG

TEST MEETS SPECIFICATIONS

TECHNICIAN //T//v/'/%m




Appendix D

Test Equipment and Instrumentation Cahbration Information

D-1



Accelerometers:

Potentiometers:

Report Sign Convention
SAE J211 MAR9S

+X Forward
+Y* Rightward
+Z' Downward

+Chest longitudinal deflecuon: Outward

Rotation potentiometers

Load cells-

Neck load cells:

Tib:a load cells:

+Chest lateral deflection Leftward

+Seat belt displacement: Outward

+Seat belt extension: Elongation

+Knee shder displacement: Distance between femur and ubia
increased (1n relation to a seated
dummy)

+About the X-axis: Left foot-eversion

Right foot-inversion
+About the Y-axus® Lefv/night foot-dorsiflexion
+About the Z-axis: Left foot-internal

Right foot-external

+Femur force: Tension
+Seat belt force: Tension
+Bammner forcer  Tension

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

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

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

+X moment" Bottom of ubia moving leftward
+Y moment: Bottom of ubia moving rearward



Frequency Response Classes

SAE J211 MAR95

Typical Test Measurements

Vehicle Structural Accelerauons for use i
Total vehucle comparison
Collision sumulation 1nput
Component analysis
Integration for velocity or displacement

Barner Face Forces

Belt Restraint System Loads

Anthropomorphic Test Device
Head accelerauons (linear and angular)
Neck

Forces
Moments
Thorax
Spine accelerations
Rib accelerations
Sternum accelerations
Deflections
Lumbar
Forces
Moments
Pelvis
Accelerations
Forces
Moments
Femur/Knee/T1bia/Ankle
Forces
Moments
Displacements

Sled Accelerations

Steering Column Loads

Head form Accelerations

Channel Class

60
60
600
180
60
60

1000

1000
600

180
1000
1000

180

1000
1000

1000
1000
1000

600
600
180
60
600
1000



The direcuon column on the following sheets describes the transducer output as mounted

and wired 1n the test location. See Report Sign Convention sheet for descripuon of data

output as presented 1n the report' channels were adjusted in post-acquisition processing to
conform to J211 MAR95
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S16. Test procedures for ngid barner test requirements using 5" percentile adult female
dummes

S16 1 General provisions. Crash tesung to determine comphiance with the requirements
of S15 of this standard 1s conducted as specified 1n the following paragraphs (a) and (b)

(a) Belted test Place a 49 CFR Part 572 Subpart O 5 percentile adult female test
dummy at each front outboard seaung posiuon of a vehicle, in accordance with the
procedures specified in S$16.3 of this standard. Impact the vehicle traveling longitudinally
forward at any speed, up to and including 48 kmv/h (30 mph), 1nto a fixed ngid barner that 18
perpendicular within a tolerance of + 5 degrees to the line of travel of the vehicle under the
applicable conditions of S16 2 1f thus standard

(b) Unbelted test. Place a 49 CFR Part 572 Subpart O 5 percentile adult femnale test
dummy at each front outboard seating posiion of a vehicle, in accordance with the
procedures specified in $16 3 of this standard, except S16 3 5 Impact the vehicle raveling
longitudinally forward at any speed, from 32 km/h (20 mph) to 40 km/h (25 mph), inclustve,
nto a fixed ngid barnier that 1s perpendicular within a tolerance of = 5 degrees to the line of
travel of the vehicle under the applicable conditions of S16 3 of this standard.

S16.2 Test conditions.

S16 2 1 The vehicle, including test devices and instrumentauon, 1s loaded as 1n S8 1.1

S16.2.2 Movable vehicle windows and vents are placed in the fully closed position,
unless the vehicle manufacturer chooses to specify a different adjustment posiuon prior to
the ume the vehicle 1s certified.

S16 2.3 Convertibles and open-body type vehicles have the top, if any, in place in the
closed passenger compartment configuration.

S16 2.4 Doors are fully closed and latched but not locked.

S16 25 The dummy 1s clothed in form fitting cotton stretch garments with short sleeves
and above the knee length pants. A size 7%2W shoe which meets the configuration and size
specifications of MIL-S-21711E (see S4.7) or 1ts equivalent 1s placed on each foot of the test
dummy.

S16.2.6 Limb joints are set at one g, barely restraining the weight of the imb when
extended honizontally Leg joints are adjusted with the torso 1n the supine position.

S16 27 Instrumentation shall not affect the motion of dummues dunng impact.

S16.28 The stabihized temperature of the dummy 1s at any level between 20 6° C and
222°C(69°Fto 72° F).

S$16.2.9 Steenng wheel adjustment

S$162.9.1 Adjust a tiltable steering wheel, if possible, so that the steerning wheel hub is at
the geometric center of its full range of dniving positions.

S16.29 2 If there 1s no setung detent at the mid-position. lower the steening wheel to the
detent just below the mud-position.

S16.293 If the steenng column is telescoping, place the steering column in the
mud-posion. If there 1s no mud-posiion, move the steenng wheel rearward one position
from the mud-position

S16 2 10 Dnver and passenger seat set-up

S16 2.10.1 Lumbar support adjustment. Position adjustable lumbar supports so that the
lumbar support is 1n 1ts lowest, retracted or deflated adjustment position.

S16 2.10.2 Qther seat adjustments. Position any adjustable parts of the seat that provide
additional support so that they are in the lowest or most open adjustment position.




S16 2 10.3 Seat position adjustment  If the passenger seat does not adjust independently
of the dnver seat, the dnver seat position shall control the final posiuon of the passenger
seat

S162.103 1 If the seat 1s adjustable 1n the fore and aft and/or vertical directions, move
the seat to the rearmost position at the full down height adjustment. If the seat cushion
adjusts fore and aft, independent of the seat back, set this adjustment to the full rearward
position. If the seat cushion contains a height adjustment, independent of the seat back, set
this adjustment to the full down position Record a seat cushion reference angle.

S$16.2 10.3.2 Using only controls which move the seat fore and aft, move the seat to the
full forward position If seat adjustments other than fore-aft are present and the seat cushion
reference angle changes from that measured 1in S162 103 1, use those adjustments to
maintain as closely as possible the angle recorded in S162 103 1.

S16.2103 3 If the seat height 18 adjustable, determune the maximum and mnimum
heights at this position, while maintaining, as closely as possible, the angle recorded in
S16.2.103 1 Set the seat at the mudpoint height with the seat cushion reference angle set as
closely as possible to the angle recorded 1n S16 2 103.1 Mark the location of the seat for
future reference.

S16.3 Dummy seaung posiiomng procedures The 49 CFR Part 572 Subpart O 5%
percentile adult female test dummy is positioned as follows-

S16.3 1 General provisions and defimtions

S16.3 1.1 All angles are measured with respect to the honzontal plane unless otherwise
stated.

516 3.1.2 The dummy’s neck bracket 1s adjusted to ahign the zero degree index marks.

S16 313 The term “midsagittal plane” refers to the vertical plane that separates the
dummy into equal left and right halves.

S16.3 1.4 The term “vertucal longitudinal plane” refers to a vertical plane parallel to the
vehicle’s longitudinal centerline.

S16.3.1 5 The term “verucal plane” refers to a vertical plane, not necessanly parallel to
the vehicle’s longitudinal centerline

S16.3 1.6 The term “transverse mstrumentation platform” refers to the transverse
instrumentation surface mside the dummy’s skull castng to which the neck load cell
mounts This surface 1s perpendicular to the skull cap’s machned nferior-supenor
mounting surface.

S16.3.1.7 The term “thigh” refers to the femur between, but not including the knee and
the pelvis

S16 3 1.8 The term “leg” refers to the lower part of the entire leg including the knee.

S16.3.1 9 The term “foot” refers to the foot including the ankle.

S16.31.10 The longitudinal centerhine of a bucket seat cushion is determuned at the
widest part of the seat cushion. Measure perpendicular to the longitudinal centerhine of the
vehicle.

S16 3.1.11 For leg and thigh angles use the following references:

S16.3.1.11.1 Thigh - a straight line on the thigh skin between the center of the Y2 - 13
UNC-2B tapped hole 1n the upper leg femur clamp (see drawings 880105-504 (left thigh)
and 880105-505 (right thigh), upper leg femur clamp) and the knee pivot shoulder bolt (part
880105-527 1n drawing 880105-528R & 528L, sliding knee assy. w/o pot).




S163 1112 Leg - a straight line on the leg skin between the center of the ankle shell
(parts 880105-609 & 633 in drawing 880105-660, ankle assembly) and the knee pivot
shoulder bolt (part 880105-27 in drawing 880105-528R & 528L, sliding knee assy w/o pot)

$16.3.2 Dnver dummy posiiomng

S16 3 2.1 Dnver torso/head/seat back angle positioning

S1632 11 With the seat in the position determuned in S16 2.10, use only the controls
which mover the seat fore and aft to place the seat 1n the rearmost posiuon, without adjusting
independent height controls. If the seat cushion reference angle automaucally changes as the
seat 1s moved from the full forward position, maintain as closely as possible the seat cushion
reference angle n S16 2 10.3 1, for the final forward positon when measuring the pelvic
angle as specified in S16 3.2.1.11

S16 3212 Fully recline the seat back, 1f adjustable Install the dummy mnto the driver’s
seat, such that when the legs are positioned 120 degrees to the thighs, the calves of the legs
are not touching the seat cushion.

S1632.1 3 Bucket seats Center the dummy on the seat cushion so that its midsagittal
plane 1s vertical and comncides with the vertical longitudinal plane through the center of the
seat cushion.

S163214 Bench seats. Posiuon the midsagittal plane of the dummy vertical and
parallel to the vehicle’s longitudinal centerhine and aligned with the center of the steenng
wheel nm.

S163.2.1.5 Hold the dummy’s thighs down and push rearward on the upper torso to
maximuze the dummy’s pelvic angle.

$16 3.2 1.6 Place the legs at 120 degrees to the thighs. Set the ininial transverse distance
between the longitudinal centerlines at the front of the dummy’s knees at 160 to 170 mm (
6 3 to 6 7 1n.), with the thighs and legs of the dummy 1n verucal planes Push rearward on
the dummy’s knees to force the pelvis 1nto the seat so there 1s no gap between the pelvis and
the seat back or until contact occurs between the back of the dummy’s calves and the front
of the seat cushion.

S16.32.1 7 Gently rock the upper torso relative to the lower torso laterally 1n a side to
side motion three times through a + 5 degree arc (approximately 51 mm (2 1n) side to side)
to reduce friction between the dummy and the seat.

S16.3 2 1.8 Extend the legs shightly so that the feet are not 1n contact with the floor pan
Let the thighs rest on the seat cushion to the extent permutted by the foot movement.
Keeping the leg and the thigh 1n a vertical plane, place the foot in the vertical longitudinal
plane that passes through the centerline of the accelerator pedal. Rotate the left thigh
outboard about the hip unul the center of the knee 1s the same distance from the midsagittal
plane of the dummy as the nght knee + 5 mm (+ 0.2 1n). Using only controls which move
the seat fore and aft, attempt to return the seat to the full forward posiuon. If either of the
dummy’s legs first contacts the steering wheel, then adjust the steering wheel, 1f adjustable,
upward until contact with the steenng wheel is avoided. If the steering wheel 1s not
adjustable, separate the knees enough to avoid steenng wheel contact. Proceed with moving
the seat forward until either the leg contacts the vehicle mtenor or the seat reaches the full
forward positon. (The right foot may contact and depress the accelerator and/or change the
angle of the foot with respect to the leg duning seat moyement ) If necessary to avoid contact
with the vehicles brake or clutch pedal, rotate the test dummy’s left foot about the leg If
there 1s still interference, rotate the left thigh outboard about the hip the minimum distance
necessary to avoid pedal interference. If a dummy leg contacts the vehicle interior before the

a



full forward position 1s attained, position the seat at the next detent where there 1s no contact
If the seat 1§ a power seat, position the seat to avoid contact while assuring that there 1s a
maximum of 5 mm (02 1n.) distance between the vehicle ntenior and the point on the
dummy that would first contact the vehicle interior  If the steenng wheel was moved, return
1t to the positon described in S16 2.9. If the steening wheel contacts the dummy’s leg(s)
prior to attaiung this position, adjust 1t to the next higher detent or if infinitely adjustable,
until there 1s S mm (0 2 1n.) clearance between the wheel and the dummy’s leg(s).

S16 3219 For vehicles without adjustable seat backs, adjust the lower neck bracket to
level the head as much as possible For vehicles with adjustable seat backs, while holding
the thighs 1n place, rotate the seat back forward unul the transverse mstrumentation platform
of the head 1s level to within = 5 degrees, making sure that the pelvis does not mterfere with
the seat bight. Inspect the abdomen to ensure that 1t 1s properly mnstalled. If the torso
contacts the steering wheel, adjust the steening wheel 1n the following order until there 1s no
contact: telescoping adjustment, lowering adjustment, raising adjustment. If the vehicle has
no adjustments or contact with the steenng wheel cannot be elimimated by adjustment,
position the seat at the next detent where there 1s no contact with the steening wheel as
adjusted 1 S16.2.9 If the seat 1s a power seat, posiuon the seat to avoid contact while
assuring that there 1s @ maximum of 5 mm (0 2 1n.) distance between the steering wheel as
adjusted in S16 2.9 and the point of contact on the dummy

$16.32.1.10 If 1t 1s not possible to achieve the head level within £ 5 degrees, minimize
the angle.

$16.3.2.1.11 Measure and set the dummy’s pelvic angle using the pelvic angle gage
(drawing TE-2504, incorporated by reference in 49 CFR Part 572, Subpart O, of the
chapter). The angle shall be set to 20.0 degrees + 2 5 degrees. If this 1s not possible, adjust
the pelvic angle as close to 200 degrees as possible while keeping the transverse
mnstrumentation platform of the head as level as possible by adjustments specified n
$16.3.2.1.9 and S16.3 2.1.10.

$16.32.1.12 If the dummy 1s contacting the vehicle mtenor after these adjustments,
move the seat rearward until there 15 a maximum of 5 mm (0 2 in.) between the contact
points of the dummy and the mterior of the vehicle or if 1t has a manual seat adjustment, to
the next rearward detent posiuon. If after these adjustments, the dummy contact point 1s
more than 5 mm (0.2 1n.) from the vehicle interior and the seat is stull not 1n 1ts forward most
positton, move the seat forward until the contact pownt is 5 mm (0.2 1n.) or less from the
vehicle interor, or 1f 1t has a manual seat adjustment, move the seat to the closest detent
position without making contact, or until the seat reaches its forward most position,
whichever occurs first.

$16.3.2.2 Driver foot positioning.

$16.32 2.1 If the vehicle has an adjustable accelerator pedal, adjust 1t to the full forward
posiion Rest the nght foot of the test dummy on the undepressed accelerator pedal with the
rearmost point of the heel on the floor pan 1 the plane of the pedal. If the foot cannot be
placed on the accelerator pedal, set it imually perpendicular to the leg and then place 1t as far
forward as possible 1n the direction of the pedal centerline with the rearmost point of the heel
resung on the floor pan. If the vehicle has an adjustable accelerator pedal and the nght foot
18 not touching the accelerator pedal when positioned as above, move the pedal rearward
until 1t touches the nght foot. If the accelerator pedal in the full rearward positon still does
not touch the foot, leave the pedal in that position.




S16.3.2 2.2 If the ball of the foot does not contact the pedal, change the angle of the foot
relauve to the leg such that the toe of the foot contacts the undepressed accelerator pedal

S1632.2.3 Place the left foot on the toe board with the rearmost point of the heel
resung on the floor pan as close as possible to the pont of intersection of the planes
described by the toe board and floor pan, and not on the wheel-well projection or foot rest

S1632.2.4 If the left foot cannot be posiioned on the toe board, place the foot
perpendicular to the lower leg centerline as far forward as possible with the heel resting on
the floor pan.

S16.3.22.5 If necessary to avoid contact with the vehicle’s brake or clutch pedal, rotate
the test dummy’s left foot about the lower leg If there 1s sull pedal interference, rotate the
left leg outboard about the hip the mummum distance necessary to avord the pedal
interference If the left foot does not contact the floor pan, place the foot parallel to the floor
and place the leg as perpendicular to the thigh as possible

S16 3 2 3 Dnver arm/hand posiioning

$16.3 2.3.1 Place the dummy’s upper arms adjacent to the torso with the arm centerlines
as close to a vertical longitudinal plane as possible

$16.3 2 32 Place the palms of the dummy 1n contact with the outer part of the steening
wheel nim at 1ts honizontal centerline with the thumbs inside the steenng wheel nm.

S16.32.3.3 If it 1s not possible to position the thumbs nside the steenng wheel nm at 1ts
honzontal centerline, then position them above and as close to the honzontal centerline of
the steering wheel nim as possible.

S16.3.2.3 4 Lightly tape the hands to the steenng wheel nm so that 1f the hand of the
test dummy 1s pushed upward by a force of not less than 9 N (2 1b.) and not more than 22 N
(5 1b.), the tape releases the hand from the steering wheel nm.

S16 3 3 Passenger dummy positioning.

S16 3 3 1 Passenger torso/head/seat back angle positioning.
S16.3.3.1.1 With the seat in the posiuon deternuned 1n S16 2 10, use only the controls

which move the seat fore and aft to place the seat in the rearmost position, without adjusting
independent height controls. If the seat cushion reference angle automatically changes as the
seat 1s moved from the full forward position, maintain as closely as possible the seat cushion
reference angle recorded 1n $16.2.10 3.1, for the final forward posiuon when measunng the
pelvic angle as specified in §16.3.3.1.11.

S$16.3.3 1.2 Fully rechne the seat back, if adjustable. Install the dummy 1nto the
passenger’s seat, such that when the legs are 120 degrees to the thighs, the calves of the legs
are not touching the seat cushion.

$16.3.3.1.3 Bucket seats. Center the dummy on the seat cushion so that its mudsagittal
plane 1s vertical and comncides with the vertical longitudinal plane through the center of the
seat cushion.

S16 3.3.1.4 Bench seats. Position the mudsagittal plane of the dummy verucal and
parallel to the vehicle’s longitudinal centerline and the same distance from the vehicle’s
longitudinal centerline as the mudsagittal plane of the dnver dummy

S16.3.315 Hold the dummy’s thighs down and pus rearward on the upper torso to
maximize the dummy’s pelvic angle.

S16 3.3.1.6 Place the legs at 120 degrees to the thighs Set the imtial transverse distance
between the longitudinal centerlines at the front of the dummy’s knees at 160 to 170 mm
(6.3 t0 6.7 m.), with the thughs and legs of the dummy in verucal planes. Push rearward on
the dummy’s knees to force the pelvis 1nto the seat so there 1s no gap between the pelvis and
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the seat back or until contact occurs between the back of the dummy’s calves and the front
of the seat cushion

S1633.17 Gently rock the upper torso relative to the lower torso laterally side to side
three tumes through at + 5 degree arc (approximately 51 mm (2 1n.) side to side)

S$16.3 3 1.8 Extend the legs slightly so that the feet are not in contact with the floor pan.

Let the thighs rest on the seat cushion to the extent permtted by the foot movement. With
the feet perpendicular to the legs, place the heels on the floor pan. If a heel will not contact
the floor pan, place 1t as close to the floor pan as possible Using only controls which move
the seat fore and aft, attempt to return the seat to the full forward positon. If a dummy leg
contacts the vehicle intenor before the full forward position is attained, position the seat at
the next detent where there 18 no contact If the seats are power seats, position the seat to
avoid contact while assuring that there 1s a maximum of 5 mm (0.2 1n ) distance between the
vehicle interior and the point on the dummy that would first contact the vehicle mterior.

S1633.19 For vehicles without adjustable seat backs, adjust the lower neck bracket to
level the head as much as possible. For vehicles with adjustable seat backs, while holding
the thighs in place, rotate the seat back forward unul the transverse instrumentation platform
of the head 1s level to within * 5 degrees, making sure that the pelvis does not interfere with
the seat bight. Inspect the abdomen to insure that 1t 1s properly 1nstalled

S$16.33.1.10 If 1t 1s not possible to orient the head level within = 5 degrees, mimmze
the angle

S163.3.1.11 Measure and set the dummy’s pelvic angle using the pelvic angle gage
(drawing TE-2504, incorporated by reference in 49 CFR Part 572, Subpart O, of this
chapter) The angle shall be set to 20.0 degrees + 2.5 degrees. If this 1s not possible, adjust
the pelvic angle as close to 20.0 degrees as possible while keeping the transverse
mnstrumentation platform of the head as level as possible as specified m S16.3 3.1.9 and
S16.3.3.1.10.

S16.3.3.1.12 If the dummy is contacting the vehicle interior after these adjustments,
move the seat rearward until there is a maximum of 5 mm (0.2 1n.) between the contact point
of the dummy and the wintenior of the vehicle or if 1t has a manual seat adjustment, to the next
rearward detent position. If after these adjustments the dummy contact pownt 1s more than 5
mm (0.2 1n.) from the vehicle intenor and the seat 1s sull not 1n its forward most position,
move the seat forward untl the contact point is 5 mm (0.2 in.) or less from the vehicle
intenor, or if 1t has a manual seat adjustment, move the seat to the closest detent position
without making contact, or untl the seat reaches 1ts forward most position, whichever occurs
first.

S$16.3.3.2 Passenger foot positioning

S$16.3.3.2.1 Place the passenger’s feet flat on the toe board.

$16.3.3.2.2 If the feet cannot be placed flat on the toe board, set them perpendicular to
the leg centerhines and place them as far forward as possible with the heels resung on the
floor pan.

S$16.3.3.3 Passenger arm/hand positioming.

$16.3.3.3 1 Place the dummy’s upper arms 1n contact with the seat back and the torso

$16.3.3.3 2 Place the palms of the dummy in contact with the outside of the thughs

S16.3.3.3.3 Place the httle fingers 1n contact with the seat cushion.

S16.3.4 Dnver and passenger adjustable head restraints.

S16.3.4.1 If the head restraint has an automauc adjustment, leave it where the system
positions the restramnt after the dummy 1s placed in the seat.




S516.3 4 2 Adjust each head restraint to 1ts lowest and most forward position.

S16 34 3 Measure the verucal distance from the top most pont of the head restraint to
the bottom most point. Locate a honizontal plane through the mudpomnt of this distance
Adjust each head restraint vertically so that this honzontal plane 1s ahgned with the center of
gravity (CG) of the dummy head.

S163 43 If the above position 1s not attainable, move the verucal center of the head
restraint to the closest detent below the center of the head CG.

S16.3 44 I the head restraint has a fore and aft adjustment, place the restraint in the
forward most position or untul contact with the head 1s made, whichever occurs first.

S16 3 5 Dnver and passenger manual belt adjustment (for tests conducted with a belted
dumm

S16351 I an adjustable seat belt D-nng anchorage exists, place 1t i the
manufacturer’s design position for a st percentile adult female with the seat in the posiuon
specified 1n S16 2.10 3

$16 3.5.2 Place the Type 2 manual belt around the test dummy and fasten the latch.

S16353 Ensure that the dummy’s head remains as level as possible, as specified 1n
S16.3219and 8§816.32.1.10, and S16.3.3 1.9 and S16.3.3.1.10.

$16.3.5.4 Remove all slack from the lap belt. Pull the upper torso webbing out of

the retractor and allow 1t to retract; repeat this operauon four umes. Apply a 9 N (2 1bf) to
18 N (4 1bf) tension load to the lap belt. If the belt system is equipped with a tension-
relieving device, introduce the maximum amount of slack into the upper torso belt that 1s
recommended by the manufacturer. If the belt system 1s not equipped with a tension-
relieving device, allow the excess webbmg in the shoulder belt to be retracted by the
retractive force of the retractor.
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