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Section 1
PURPOSE AND TEST PROCEDURE

This 64.4 kph 30° angled 60% overlapped frontal vehicle-to-vehicle impact test is part of the
Crashworthiness Testing and Analysis Program sponsored by the Research and Special Programs
Administration under Contract No. DTRS-57-90-C-00104. The purpose of this Technical Task
Directive (TTD 7) is to obtain responses from vehicles and restrained Hybrid III dummies during car-to-

car overlapped frontal crashes.

This test was performed using a 1991 Isuzu Stylus 4-Door Sedan and a Moving Deformable
Honeycomb Barrier (MDB). Both vehicles were traveling at 64.4 kph and impacted at a 30 degree angle
measured counter clockwise from vehicle 1 center line. Vehicle 2 was positioned with its left side
tangent to a line measured 15 degrees counter clockwise from the vehicle 1 60% overlapped line. The
impact point was designated by an offset measurement to the right of vehicle 1 centerline which was

60% of vehicle 1 maximum width dimension.

Vehicle number 1, a 1991 Isuzu Stylus 4-Door Sedan, contained two Hybrid III 50th percentile male
Anthropomorphic Test Devices (ATDs), in the driver and right front passenger seating positions. The
driver ATD was restrained using the vehicle’s driver side airbag and 3 point manual seatbelt restraint
systems. The passenger ATD was restrained using the vehicle’s 3 point manual belt system only. This

vehicle was not equipped with a passenger airbag restraint system.

The honeycomb barrier used on vehicle 2 was the DSL-1285 barrier used for FMVSS 214D side

impact testing. The rear of the barrier face was instrumented with load cells.
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Section 2
SUMMARY OF TEST

Two vehicles, both moving forward at 64.4 kph, were impacted with a vehicle 1 60% overlap and a
30° approach angle. Vehicle 1 was a 1991 Isuzu Stylus 4-Door Sedan and Vehicle 2 was Moving
Deformable Honeycomb Barrier (MDB). The test was performed at the Calspan Corporation Advanced
Technology Center Crash Test Facility on September 21, 1994.

Pre- and Post-test still photographs of the vehicles and dummies can be found in Appendix A. The
impact event was documented with one real time movie camera and eight high speed movie cameras.
Vehicle photographic target locations can be found in Figure 5 and movie camera locations can be found

in Figure 8.

The nominal vehicle impact points were determined as outlined in the previous section and shown in

Figure 1. The vehicles struck 0.75 inches off target so as to create slightly more overlap at impact.

Two Hybrid IIT 50th percentile Anthropomorphic Test Devices (ATDs) were placed in the driver and
passenger seating positions in vehicle 1. The ATDs were positioned according to the ATD placement
instructions from the FMVSS 208 "Occupant Crash Protection" Test Procedure. The driver ATD in the
1991 Isuzu Stylus(Vehicle 1) was restrained using the vehicle’s driver side airbag and 3 point manual
belt restraint system. The passenger ATD was restrained using the vehicle’s 3 point manual belt system

only. This vehicle was not equipped with a passenger airbag restraint system.

The 50th percentile male ATDs in the driver and passenger positions were both instrumented with
head and chest three axis accelerometer packages; chest displacement potentiometers; upper neck force
and moment transducers; femur axial force load cells and upper and lower tibia force and moment
transducer packages. The driver ATD contained an additional chest compression displacement

potentiometer arrays. Driver shoulder belt forces were also recorded.
The 110 channels of vehicle and ATD transducer data were recorded on a PC based data acquisition

system. The data was reduced, filtered and processed as required by the appropriate test procedures

using PC based software. Appendix B contains the vehicle and the ATD response data in plotted format.
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Section 2

SUMMARY OF TEST (continued)

The 1991 Isuzu Stylus (Vehicle 1) driver HIC was 1243.31 and the head contacted the airbag,
sunvisor, door frame, headrest and "B" pillar. The maximum chest acceleration over a three millisecond
period was 100.062 gs. The left femur maximum axial compressive force was -15119.3 newtons and the

right femur maximum axial compressive force was -23373.9 newtons.

The right front passenger HIC was 1513.45 with the head contacting the driver side instrument pod
and the right roof rail. The maximum chest acceleration over a 3 millisecond period was 58.5989 gs.
The left femur maximum axial compressive force was -8457.3 newtons and the right femur compressive

force was -6237.7 newtons.
Structural damage to the 1991 Isuzu Stylus (Vehicle 1) consisted of severe deformation to instrument
panel, roof rail and left door along with driver side floor pan intrusion and severe tearing in right and

left side of windshield glazing.

The honeycomb barrier used on vehicle 2 was the DSL-1285 barrier used for FMVSS 214D side

impact. testing. The rear of the barrier face was instrumented with load cells.
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TEST ANOMALIES

Appendix B contains lists of all data channels. Where an anomaly occurred, the channel is identified

by an asterix and commented below the list of data channels.
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Section 3

VEHICLE AND OCCUPANT INFORMATION
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Figure 1

VEHICLE-TO-VEHICLE ANGLED FRONTAL IMPACT LAYOUT
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Table 1

GENERAL TEST AND VEHICLE 1 PARAMETER DATA

TEST VEHICLE INFORMATION:

Year/Make/Model/Body Style: 1991 Isuzu Stylus 4-Door Sedan
NHTSA Test No.: - VIN.: JABRT5351M7415931
Body Color: White Date of Manufacture: 8/94
Engine: - Cylinders; 97CI1D; 1.6 Liters; 1600CC
_X_ Gas; _—_Diesel; _-_Turbocharged
_—_Longitudinal; 1 Transverse
Transmission: __5_ Speed; i Manual; _-_Automatic; ;Overdrive
Final Drive: i Front Wheel; ;Rear Wheel; ;Four Wheel
i A/C; _X_ P/S; LP/B; ;P/wdo
_~_Tilt Wheel; - Piseats; _~_Cruise Control
Type of Occupant Restraint: Driver side airbag and 3 point belt. Passenger 3 point belt.

DATA RECORDED FROM VEHICLE’S TIRE PLACARD:

Tire Pressure (at capacity): Frontﬂkpa, Rear 241 kpa
Recommended Tire Size: P185/60 R14
Recommended Cold Tire Pressure: Front & kpa, Rear 220 kpa
Tires on Vehicle: P185/60 R14 ;  Manufacturer: GOODYEAR
Number of Occupants: 2 Front; 3 Rear; - 3rd Seat; i TOTAL
Type of Front Seats: LBucket; ;Bench; ;Split Bench;
Type of Front Seat Back: _-_Fixed; X Adj. With; X Lever - Rot. Knob
Vehicle Capacity Weight (VCW) = 375  kgs. (A)
No. of Occupants x 68.03 kgs. = 340 kgs. (B)
Rated Cargo and Luggage

Weight (RCLW) A-B = 35  kgs.
GVWR 1527 kgs. GAWR: Front 827 kgs. Rear 719  kegs.
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Table 1

GENERAL TEST AND VEHICLE 1 PARAMETER DATA (continued)

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS) = UDW:

Right Front = 347  kgs. Right Rear = 200  kegs.
Left Front = 344  kgs. Left Rear = 210  kes.
TOTAL FRONT WEIGHT = 691.0 kegs. ( 62.8 % of Total Vehicle Weight)

TOTAL REAR WEIGHT

410.0 kgs. ( 37.2 % of Total Vehicle Weight)
TOTAL DELIVERED WEIGHT=  1,101.0 kgs.

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMY:

Right Front = 376 kgs. Right Rear = 277 kes.

Left Front = 375  kegs. Left Rear = 281  kgs.
TOTAL FRONT WEIGHT = 751.0 kgs. (374 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 558.0 kgs. ( ﬂ_ % of Total Vehicle Weight)
TOTAL TEST WEIGHT = 1,309.0 kgs.

TEST VEHICLE ATTITUDE (all dimensions in millimeters):

Delivered Attitude: RF 650 LF 648 ; RR 668 LR 660
Test Attitude: RF 645 LF 643 RR 635 ; LR 635
Vehicle’s Wheel Base = 2440 mm.

Location of Vehicle’s C.G. = 1045 millimeters rearward of front wheel center.

Driver seat fore and aft seat set at mid position. Rearward most and forward most positions were
measured to 230 mm. Seat set at 115 mm rearward of front most position. Passenger seat set at 12
detents rearward of foremost 22 detents total. Seat angle set at 8 notchs rearward of verticle same for
passenger.
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Table 1

GENERAL TEST AND VEHICLE 1 PARAMETER DATA (continued)

POST-IMPACT DATA:

Type of Test: Frontal 30° Angled Impact Angle: 30 deg.
Date of Test: September 21, 1994 Time of Test: 14:50
Ambient Temperature: 21 °C at impact area

Temperature in Occupant Compartment: 21 °C

Windshield Molding Temperature: - °C

Required Impact Velocity Range: - to - kph

Impact Velocity: primary = 64.4 kph, secondary = 64.5  kph
Distance From Front Bumper to Barrier Face When

Entering Speed Trap: 132 cm.

Exiting Speed Trap: 30.5 cm.

VISIBLE DUMMY CONTACT POINTS:

Driver Passenger
Head Face with airbag, face with door Face and top of head with driver
frame, top of head with sunvisor, rear instrument pod, top and rear of head with
of head with head rest and "B" pillar. right roof rail.
Chest Airbag No contact
Abdomen No contact No contact
Left Knee Lower dash panel and steering column Instrument panel
Right Knee  Lower dash panel and steering column Glove box door
Front Rear
Left Right Left Right
Door Opening inoperable inoperable inoperable inoperable
Front Rear
Seat Movement Left Right Left Right
Seat Back Failure none none N/A N/A
Seat Shift (mm.) 0.0 0.0 N/A N/A

Driver left seat floor pan intrusion.
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Post-test Comments:

Instrument panel severly deformed; windshield tear left and right side; roof rail severly deformed;

left front door severely deformed; driver side floor pan intrusion.
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: Table 2

VEHICLE 1 DUMMY INJURY CRITERIA VALUES

MAXIMUM ACCELERATION ("G")

HEAD CHEST
X Y V4 R X Y zZ R*
DUMMY (1) -72.6 66.1 -112.6 138.2 -107.9 81.5 53.2 100.062
DUMMY (2) -98.5 195.9 51.0 215.7 -47.9 37.2 314 58.598
DUMMY (3) - - - - - - - -
DUMMY (4) - - - - - - - -
MAXIMUM FORCE FEMUR LOAD (NEWTONS)
RIGHT FEMUR LEFT FEMUR
DUMMY (1) -23373.9 -15119.3
DUMMY (2) -6237.7 -8457.3
DUMMY (3) - -
DUMMY (4) - -
MAXIMUM LOAD (NEWTONS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
DUMMY (1) 4274.7 - -
DUMMY (2) - - -
DUMMY (3) - - -
DUMMY (4) - - -
MAXIMUM ACCELERATION (*G")
Average Acceleration
HIC t, (SEC) t, (SEC) t, TO t,
DUMMY (1) 1243.31 51.240 87.120 65.45
DUMMY (2) 1513.45 75.600 98.400 84.88
DUMMY (3) - - - -
DUMMY (4) - - - -
*Defined as exceeding 0.003 sec. duration
**As defined in FMVSS No. 208
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VEHICLE 1 OCCUPANT CLEARANCE DIMENSIONS (mm)

DRIVER (mm)|PASSENGER
HH 350 342
HW 536 565
NSW 391 -
NIP 541 -
NH 392 -
CD 529 566
CS 292 -
KDL 127 115
KDR 127 116
1 518 -
2 53 -
SA 8th notch 8th notch
A 22° 24°
ULA 110° 109°
LLA 231 234
DISTANCE OF H-POINT FROM
TARGET POSITION (mm)
Driver | Passenger
Longitudinal| 4 behind 0
Vertical 8 above 2 below

Angles taken relative to vertical

SA = Seat Back Angle
PA = Pelvic Angle
ULA= Upper Leg Angle
LLA= Lower Leg Angle
DRIVER (mm)|PASSENGER
[HR 180 147
[HS 244 232
AD 119 109
{HD 140 138
KK 310 266
AA 324* 223
DT 72° 72°

*[eft foot on footrest

Figure 2

HH -
HW -
NSW -
NIP -
NH -
cb -
cs -
KDL -
KDR -

|

N
-
b

e

Head to Windshield Header

Head to Windshield

Nose to Steering Wheel
Nose to Instrument Panel
Nose to Steering Wheel Hub
Chest to Dash
Chest to Steering Wheel Hub

Knee to Dash Left
Knee to Dash Right
Nose to Steering

Column Target
Distance Between Steering

Column Targets

B

|
1

AA

39

AN

HR
HS

AD
HD
KK
AA
DT

Head to

Side Roof
Head to

Side Window
Arm to Door
Hip to Door
Knee to Knee
Ankle to Ankle
Dummy

Temperature °F

8118-10



ACCELEROMETER
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Figure 3

SUMMARY OF VEHICLE 1 ACCELEROMETER DATA

TOP VIEW
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Vehicle: 1991 Isuzu Stylus 4-Door Sedan
DESCRIPTION ENGR MAXTIMUM MINIMUM FILTER
UNIT AMP msec AMP msec CLASS
L.R. Comp (X) Gs 3.6 274.4 -44.1  34.7 60.0
L.R. Comp (Y) Gs 30.2 31.7 -10.6 37.0 60.0
R.R. Comp (X) Gs 8.1 268.6 ~-59.1 44.6 60.0
R.R. Comp (Y) Gs 25.0 45.0 -9.8 254.9 60.0
Brake Pedal (X) Gs 200.4 47.8 -219.5 33.5 60.0
Brake Pedal (Y) Gs 133.4 43.8 -83.5 72.2 60.0
Brake Pedal (2Z) Gs 84.9 71.6 -128.7 34.6 60.0
Brake Pedal RES Nwt -M 252.2 34.0 .1 -5.5 600.0
Left Shock Tower (X) Gs 279.7 91.2 -261.8 83.0 60.0
Left Shock Tower (2) Gs 286.5 241.2 -267.7 234.0 60.0
Right Shock Tower (X) Gs 31.4 57.6 ~148.7 43.8 60.0
Right Shock Tower (Y) Gs 256.8 43 .7 -265.1 73.1 €0.0
Left Engine (X) Gs 84.5 43.0 -178.3 24.5 60.0
Right Engine (X) Gs 332.9 57.0 -124.3 25.2 60.0
L.F Frame Rail (X) Gs 45.5 56.0 -93.9 30.1 60.0
L.F Frame Rail (Y) Gs 71.3 11.9 -24.3 53.4 60.0
L.¥ Frame Rail (Z) Gs 66.1 12.1 -59.1 42.7 60.0
L.F Frame Rail Res. Gs 108.9 29.9 .3 =-20.0 60.0
R.F Frame Rail (X) Gs 17.6 51.0 ~-69.4 30.0 60.0
R.F Frame Rail (Y) Gs 18.4 50.0 -99.7 40.1 . 60,0
R.F Frame Rail (2Z) Gs 38.6 37.1 -54.1 49 .4 60.0
R.F Frame Rail Res. Gs 107.6 30.1 .4 -19.2 60.0
Engine Bottom (X) Gs 462.2 106.8 -445.9 131.8 60.0
Engine Bottom (Y) Gs 249.0 24.4 -6.3 6.7 60.0

* Data questionable after 45msec, wire cut.
*+ Data inaccurate after 42msec.

** Data inaccurate after 45msec, wire cut.
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VEHICLE 1 PRE- AND POST-TEST POSITION OF TEST VEHICLE

Figure 4

ACCELEROMETER MOUNTING LOCATIONS

Test Description:
Test Vehicle:
Reference Plane:

64.4 kph Frontal Vehicle to Vehicle Impact

1991 Isuzu Stylus 4-Door Sedan

Vehicle plane at rear bumper

VEHICLE No. 1 PRE-TEST AXIS (mm) POST-TEST AXIS (mm)
Loc. No. DESCRIPTION X Y zZ X Y z
1 RIGHT FRONT FRAME RAIL| 3141 211 135 2948 203 65
2 LEFT FRONT FRAME RAIL | 3166 249 130 2783 203 95
3 RIGHT ENGINE TOP 3555 241 770 2931 401 815
4 LEFT ENGINE TOP 3496 33 770 2860 -127 765
5 ENGINE BOTTOM 3420 216 195 3228 368 143
6 RIGHT SHOCK TOWER 3260 610 836 2936 635 847
7 LEFT SHOCK TOWER 3260 597 831 2585 381 856
8 BRAKE PEDAL 2942 318 427 2479 127 399
9 LEFT REAR COMP. 1514 376 445 1514 376 439
10 RIGHT REAR COMP. 1514 376 452 1514 376 433
11 CENTER REAR COMP. - - - - - -
12 LOWER STEERING COL. - - - - - -
13 UPPER STEERING COL. - - - - - -
14 LEFT DRIVER TOEPAN 3013 559 457 2614 279 290
15 RIGHT DRIVER TOEPAN 3064 325 343 2779 114 457

NOTE: Vebhicle leveled to pre-test height for post-test measurements. Carpet removed from floor-pan.

TOEPAN MEASUREMENT POSITIONS

PRE-TEST AXIS (mm) POST-TEST AXIS (mm)
Loc. No. X Y Z X Y V/
1 3036 567 505 * * *
2 2919 556 246 * * *
3 3048 440 340 2746 221 290
4 3048 211 335 * * *
5 2954 221 262 2682 -25 221

* Information on post-test axis of toepan measurement positions are unavailable.
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Figure 5

VEHICLE 1 TARGET LOCATIONS

(All diniensions in millimeters)

— =

? & )] %) ?

|
(Dimensions in millimeters)
Targets A: 287 D: 800
B: 1219 E: 800
C: 800 F: 800
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Figure 5
VEHICLE 1 TARGET LOCATIONS (continued)

(TOP VIEW OF HOOD AND ENGINE COMPARTMENT)

I ZEEEE— A —————-»{ Right

S| &
& | -

¢ | &t
\ J@

(All dimensions in millimeters)

Note: Drawing not to scale.

Target A: 732
B: Intake Manifold - 820
C: Air Cleaner Assembly - 706
D: Valve Cover - 569
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Figure 6
VEHICLE 1 MEASUREMENT POINTS
(All dimensions in millimeters)

REAR DATUM REFERENCE

TO EOGE OF bOOR
{EVEN NUMBER FOR
RIGHT SIDE AND
000 NUMBER FOR
LEFT SIDE)

LENGTH OF
ENGINE BLOCK

YO TRAILING EDGE
BEHIND OOOR
{RIGHT/LEFT SIDE)

TO LEADING EDGE
IN FRONT OF DOOR
{RIGHT/LEFT SIDE}

(RIGHT/LEFT SIDE)

TO HEADLINER

/ /’———
CENTER OF kxw /
STEERING
cowwm—-—'—z-/ '
A
X17
TO ‘A’ POST

REFERENCE AT
CENTER OF REAR

XTE = BUMPER
TO STEERING COLUMN TO BOTTOM OF
‘A” POST

(RIGHT/LEFT SIDE)
TO FIREWALL (RIGHT/LEFT SIDE)

3-14 8118-10



N 4

Figure 6

VEHICLE 1 MEASUREMENT POINTS (continued)

A >
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Location
Cl
Cc2
C3
C4
Cs
Cé6

Table 3
VEHICLE 1 MEASUREMENT (continued)

(all dimensions in millimeters)

i

Cl C2 C3 ' c4 C5 C6

Y; V
[ t i
]

!

Pre-Test Post-Test
4055 2960
4160 3245
4195 3430
4190 3650
4145 3870
4042 4055

L = 1440
3-18

Change
1,095
915
765
540
275
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Table 4
FUEL SYSTEM INTEGRITY POST IMPACT TEST DATA

FMVSS NO. 301
TEST VEHICLE NHTSA NO.: - TEST DATE: September 21, 1994
Vehicle Mfgr./Make/Model: 1991 Isuzu Stylus 4-Door Sedan

Test vehicle fuel tank filled to 92% to 94% of manufacturer’s "usable” capacity and with electric fuel
pump operating (if it will operate without engine operation). Part 572 test dummies located at each front

designated seating position.

**********************************************************************************

TEST_ VEHICLE IMPACT TYPE: X  Frontal (30 deg. angled, moving barrier)
Oblique (30 mph) °barrier face first
- with -
contacting -

(driver/passenger) side
Rear Moving Barrier (30 mph)

- Lateral Moving Barrier (20 mph)

FUEL SPILLAGE MEASUREMENT: ACTUAL| MAX ALLOWED
' 1. From impact until
vehicle motion 0 1 oz.
ceases

2. For five minute

period after 0 5 oz.

vehicle motion

ceases

3. For next 25

minutes 0 1 0z./1 min.
SOLVENT SPILLAGE DETAILS:
None
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Table 5
FMVSS_NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE: Vehicle NHTSA ID No.:
0-90 Deg.

/// REARVIEW

//m )

(%EEJ

\ REAR BUMPER

\

\\ FILLER CAP

T 0°/360°__~

[.  DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time 1 minutes 37 seconds
(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + 5 minutes 00 seconds
TOTAL 6 minutes 37 seconds
Next whole minute interval 7 minutes

II. EMVSS 301 REQUIREMENTS:
(1) Time Period

[First 5 minutes FROM onset of rotation | 6thmin. | 7thmin. | 8thmin,
if reqd.

(2) Maximum Allowable Solvent Spillage

I S ounces | 1 ounce l 1 ounce I 1 ounce l

III. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:

0 | o | 0 N/A |
Note: Record spillage for whole minute
intervals only as determined above.

IV. SOLVENT SPILLAGE LOCATION(S):

None
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Table 5
FMVSS NO. 301 STATIC ROLLOVER DATA SHEET (cont.)

TEST PHASE: Vehicle NHTSA ID No.:
50-180 Deg.

/{mp e

I. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time 1 minutes 42 seconds
(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + 5 minutes 00 seconds
TOTAL 6 minutes 42 seconds
Next whole minute interval 7 minutes

II. FMVSS 301 REQUIREMENTS:
(1) Time Period

irst 5 minutes FROM onset of rotation 6th min. 7th min. 8th min.
if reqd.

(2) Maximum Allowable Solvent Spillage

5 ounces I 1 ounce 1 ounce 1 ounce

II. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:

| 0 0 0 N/A

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

IV. SOLVENT SPILLAGE LOCATION(S):

None
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Table 5
FMVSS NO. 301 STATIC ROLLOVER

DATA SHEET (cont.)

TEST PHASE:
180-270 Deg.

FILLER CAP

Vehicle NHTSA ID No.:

I. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time 1 minutes 57 seconds
(Spec. Range = 1 to 3 minutes) '
FMVSS 301 Position Hold Time + 5 minutes 00 seconds
TOTAL 6 minutes 57 seconds
Next whole minute interval 7 minutes
II. FMVSS 301 REQUIREMENTS:
(1) Time Period
First 5 minutes FROM onset of rotation 6th min. 7th min. 8th min.
if reqd.
(2) Maximum Allowable Solvent Spillage
I 5 ounces 1 ounce 1 ounce | 1 ounce
III. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
| 0 0 0 |  Na
Note: Record spillage for whole minute
intervals only as determined above.
IV. SOLVENT SPILLAGE LOCATION(S):
None
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Table 5
FMVSS NO. 301 STATIC ROLLOVER DATA SHEET (cont.)

TEST PHASE: Vehicle NHTSA ID No.:
270-360 Deg.
m /ﬁ ’

=

REAHBUMPER L

FILLER CAP

0°/360°

1. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time 2 minutes 03 seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + 5 minutes 00 seconds
TOTAL 7 minutes 03 seconds

Next whole minute interval ‘ 8 minutes

II. FMVSS 301 REQUIREMENTS:
(1) Time Period

|First 5 minutes FROM onset of rotation 6th min. 7th min. 8th min.
if reqd.

(2) Maximum Allowable Solvent Spillage

5 ounces 1 ounce 1 ounce 1 ounce

III. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:

0 0 0 0

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

IV. SOLVENT SPILLAGE LOCATION(S):

None
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Table 6

CRASH TEST SUMMARY FOR MOVING BARRIER

POSITION OF IMPACT (MDB) MONORAIL:
30° to right

MDB DETAILS:
Overall Width of Framework Carriage = 1251  millimeters
Overall Length of MDB (incl. honeycomb impact face) = 4102 millimeters
Wheelbase of Framework Carriage = 2598  millimeters
Tread of Framework Carriage (Front & Rear) = 1880  millimeters
C.G. Location Rearward of Front Axle = 1235 millimeters
MDB WEIGHT:
Right Front = 266  kgs. Right Rear = 414  kes.
Left Front = 453  kgs. Left Rear = 237  kes.
TOTAL FRONT WEIGHT = 719 kes. ((52.4 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 651  kegs. ((47.5 % of Total Vehicle Weight)
TOTAL TEST WEIGHT = 1370 kgs.

MAXIMUM STATIC CRUSH OR HONEYCOMB IMPACT FACE:

1. Row A at Bumper Level = 440 millimeters
2. Row B at Mid-Stack Level = 327 millimeters
3. Row C at Top of Stack Level = 157 millimeters
INSTRUMENTATION:
Number of MDB Data Channels = 12
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Figure 7

SUMMARY OF VEHICLE 2 ACCELEROMETER DATA

TOP VIEW

z ]

sl E!W
:
U
U

)

[l
[w]

-
U
i
U

_— -/
Vehicle: Moving Deformable Barrier

ACCELEROMETER  DESCRIPTION ENGR MAXIMUM MINIMUM FILTER
NUMBER UNIT AMP msec AMP msec  CLASS
1 v2 Left Rail X Gs 5.6 65.6 -63.0 34.8 60.0

1 V2 Left Rail Y Gs 29.1  54.1 -39.6 48.8 60.0

2 V2 Right Rail X Gs 1.4 179.6 -49.1 35.5 60.0

2 V2 Right Rail Y Gs 11.3 42.5 -26.2 47.6 60.0

3 V2 C.G. X Gs 5.7 71.0 -55.8 36.6 60.0

3 V2 C.G. ¥ Gs 5.1 76.2 -10.0 52.9 60.0

3 V2 C.G. 2 Gs 60.6 81.7 -62.9 43.8 60.0

3 V2 C.G. Resultant Nwt 70.1  43.6 .3 269.8 60.0

4 V2 TL Load Cell Nwt 203892.0 35.0 -26190.4 53.4 60.0

5 V2 BL Load Cell Nwt 5049.2 399.6 -2.40E+5 40.0 60.0

6 V2 TR Load Cell Nwt 44356.2 35.3 -10492.5 5.0 60.0

7 V2 BR Load Cell Nwt 7373.5 197.3 -42730.6 83.6 60.0

8 V2 CL Load Cell Nwt 952.3 -12.7 -2.17E+5 34.7 60.0
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Figure 8

CAMERA POSITIONS FOR VEHICLE TO VEHICLE ANGLED FRONTAL IMPACT
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VEHICLE 1 PRE-TEST UNDERBODY FRONT VIEW

(PHOTO UNAVAILABLE)
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VEHICLE 1 POST-TEST DRIVER FRONT VIEW

(PHOTO UNAVAILABLE)
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VEHICLE 1 POST-TEST PASSENGER FRONT VIEW

(PHOTO UNAVAILABLE)
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VEHICLE 2 PHOTOGRAPHS
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Key:

V1 - Vehicle 1
V2 - Vehicle 2

APPENDIX B

VEHICLE AND DUMMY RESPONSE DATA
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FACILITY: TRACK TEST DATE: 21 Sep 1994
RUN #: 1455 TEST TIME: 14:50:54
SERIES #: 1 BOARD: A

TITLE: VTV TEST #10

CHANNEL DESCRIPTION ENGR MAXIMUM MINIMUM FILTER

NUMBER UNIT AMP msec AMP msec CLASS
1 V1-P1l Head X Gs 42.3 72.1 -72.6 76.9 1000.0
2 V1-Pl Head Y Gs 66.1 76.8 -21.2 44.3 1000.0
3 V1-P1 Head 2 Gs 70.3 60.6 -112.6 75.8 1000.0
4 V1-P1 HD9Y (X) Gs 39.2 72.0 -69.4 55.0 1000.0
5 V1-P1l Chest X Gs 11.3 111.8 -107.9 72.4 180.0
6 V1-Pl Chest Y Gs 81.5 71.9 -16.2 65.2 180.0
7 V1-P1 Chest 2 Gs 53.2 59.2 -44.1 71.9 180.0
8 V1-P1 HDOY (2Z) Gs 84.2 60.5 ~107.9 76.2 1000.0
9 V1-P1l Upper Neck Fx Nwt 894.5 74.2 -2503.6 85.1 1000.0
10 V1-Pl1 Upper Neck Fy Nwt 587.4 59.3 -390.6 189.8 1000.0
11 V1-P1 Upper Neck Fz Nwt 2630.2 60.5 -1104.5 73.1 1000.0
12 V1-Pl HDY9X (Y) Gs 101.6 76.0 -44.7 44.3 1000.0
13 V1-P1 Upper Neck Mx Nwt-M 74.7 78.0 -43.7 53.9 600.0
14 V1-P1 Upper Neck My Nwt-M 24.4 118.1 -175.3 79.0 600.0
15 V1-P1 Upper Neck Mz Nwt-M 43,7 78.7 -17.7 198.2 600.0
16 V1-P1l HD9X (Z) Gs 49.9 60.8 -54.3 81.1 1000.0
17 Head Resultant Gs 138.2 76.0 .1 10.8 1000.0
18 Chest Resultant Gs 141.3 71.9 .2 -18.1 180.0
19 Upper Neck Force Res. Nwt 3150.4 84.7 5.3 13.4 1000.0
20 Upper Neck Moment Res. Nwt-M 192.3 78.8 .1 -6.7 600.0

36 ms Fixed Duration HIC SUMMARY: Head Resultant

hic: 1243.31

tl = 51.240 msec

t2 = 87.120 msec

Average G’s Over Hic Duration = 65.45

CLIP SUMMARY: Chest Resultant

Peak Resultant (3 ms CLIPPED DURATION) = 100.062 G's
Tstart = 70.8000 ms
Tend = 73.9200 ms
CSI = 1705.593
B2 8118-10




hics
tl =
t2 =

Tend
CSI =

1513.

45

75.600 msec
98.400 msec

= 68.4000 ms
71.5200 ms
579.932

Average G‘s Over Hic Duration

CLIP SUMMARY: V1-P2 Chest Resultant

84.88

’

Peak Resultant (3 ms CLIPPED DURATION} =
Tstart

' FACILITY: TRACK TEST DATE: 21 Sep 1994
RUN #: 1455 TEST TIME: 14:50:54

l SERIES #: 1 BOARD:
TITLE: VTV TEST #10

I CHANNEL DESCRIPTION ENGR MAXIMUM

NUMBER UNIT AMP msec

1 V1-P2 Head X Gs 22.2 235.7

l 2 V1-P2 Head Y Gs 195.9 77.3
3 V1-P2 Head 2 Gs 51.0 73.6
4 V1-Pl1 Chest Disp. mm .0 -4.2
5 V1-P2 Chest X Gs 3.7 157.7
6 V1-P2 Chest Y Gs 37.2 73.2
7 V1-P2 Chest 2 Gs 31.4 67.8
8 V1-P1l Torsoc Belt Load Nwt 4274.7 65.8
9 V1-P1l Lower Neck Fx Nwt 3107.5 61.2
10 Vv1-Pl Lower Neck Fy Nwt 2609.9 71.9
11 V1-Pl Lower Neck Fz Nwt 5143.3 60.5
12 V1-P1 HDSZ (X) Gs 70.3 75.1
13 V1-Pl Lower Neck Mx Nwt-M 169.4 102.5
14 V1-P1 Lower Neck My Nwt-M 108.6 75.5
15 V1-P1l Lower Neck Mz Nwt-M 90.3 102.1
16 V1-Pl HD9Z (Y) Gs 182.2 56.0
17 Vv1-P2 Head Resultant Gs 215.7 77.3
18 V1-P2 Chest Resultant Gs 59.9 70.3
19 V1-P1 Lower Neck F(res) Nwt 5975.8 60.2
20 V1-P1 Lower Neck M(res) Nwt-M 441.3 61.1
36 ms Fixed Duration HIC SUMMARY: V1-P2 Head Resultant

58.598 G's

MINIMUM
AMP msec
~98.5 83.6
-13.9 235.1

-7.1 83.5
-33.4 74.8
-47.9 66.6

-5.5 296.8
-10.0 56.3

-200.3 128.8
-2469,.2 76.4
-2295.1 102.4
-356.0 75.1
-106.2 86.3
-108.0 72.0
-435.5 61.1
-153.3 71.6
~182.5 58.1
.1 -.6

.0 -17.0

6.6 -9.5

.5 -10.3

FILTER
CLASS

1000.0
1000.0
1000.0
180.0
180.0
180.0
180.0
600.0
1000.0
1000.0
1000.0
1000.0
€00.0
600.0
600.0
1000.0
1000.0
180.0
1000.0
600.0

8118-10
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FACILITY: TRACK TEST DATE: 21 Sep 1994
RUN #: 1455 TEST TIME: 14:50:54
SERIES #: 1 BOARD: C
TITLE: VTV TEST #10
CHANNEL DESCRIPTION ENGR MAXIMUM
NUMBER UNIT AMP msec
1 V1-Pl Lt Lower Tibia Fy Nwt 1159.2 64.9
2 V1i-Pl Lt Lower Tibia Fz Nwt 2406.3 50.8
* 3 V1-Pl Lt Lower Tibia Mx Nwt-M 131.0 66.4
* 4 V1-P1 Rt Lower Tibia Fy Nwt 1976.8 38.3
5 V1-P1 Rt Lower Tibia Fz Nwt 1727.9 52.4
6 V1-P1 Rt Lower Tibia Mx Nwt-M 492.1 44.9
7 V1-P1 Left Femur Nwt 2157.7 65.2
8 V1-P1l Right Femur Nwt 5440.7 65.9
9 V1-pP2 Left Femur Nwt 206.7 40.3
10 V1-P2 Right Femur Nwt 456.1 42.2
11 V1-P2 Lt Upper Tibia Mx Nwt-M 53.8 99.2
12 V1-P2 Lt Upper Tibia My Nwt-M 91.4 53.6
13 V1-P2 Lt Lower Tibia Fy Nwt 1029.3 49.3
14 V1-P2 Lt Lower Tibia Fz Nwt 1250.2 56.6
15 V1l Right Shock Tower (Y) Gs 256.8 43.7
** 16 V1l Left Shock Tower (X) Gs 279.7 91.2
* Noise in data after 45msec
** Data questionable after 45msec, wire cut

MINIMUM

AMP msec
~971.8 66,2
-2829.6 39.4
~337.9 43.6
-854.2 64.4
-6675.2 43.7
-58.4 50.0
-15119.3 49.4
-23373.9 46.6
-8457.3 45.7
~6237.7 58.6
-232.2 65.0
-89.4 45,1
-1104.1 40.6
-4636.7 45.6
-265.1 73.1
-261.8 83.0

FILTER
CLASS

600.0
€00.0
600.0
600.0
€00.0
600.0
600.0
€00.0
€600.0
€00.0
600.0
€00.0
€00.0
600.0

60.0

60.0

" 8118-10°




FACILITY: TRACK
RUN #: 1455

TEST DATE:
TEST TIME:

SERIES #: 1 BOARD: D
TITLE: VTV TEST #10

CHANNEL DESCRIPTION

NUMBER

1 V1 R.F Frame Rail (X)

2 V1 R.F Frame Rail (Y)

3 V1l R.F Frame Rail (2)

4 V1 Engine Bottom (X)

5 V1l L.F Frame Rail (X)

6 V1l L.F Frame Rail (Y)

7 V1l L.F Prame Rail (2)

8 V1-P2 Chest Disp.

9 V1-P1 Lt Upper Tibia Mx
10 V1-P1 Lt Upper Tibia My
11 V1-P1 Rt Upper Tibia Mx
12 V1-Pl Rt Upper Tibia My
13 V1l L.R. Comp (X)

14 V1l L.R. Comp (Y)
15 V1l R.R. Comp (X)
16 V1l R.R. Comp (Y)
17 V1l R.F Frame Rail Res.
18 V1l L.F Frame Rail Res.

21 Sep 1994
14:50:54

ENGR MAXIMUM

UNIT AMP msec
Gs 17.6 51.0
Gs 18.4 50.0
Gs 38.6 37.1
Gs 462.2 106.8
Gs 45.5 56.0
Gs 71.3 11.9
Gs 66.1 12,1
mm 38.3 155.8
Nwt-M 94.8 98.4
Nwt-M 125.8 67.1
Nwt-M 183.5 50.5
Nwt-M 257.3 50.2
Gs 3.6 274.4
Gs 30.2 31.7
Gs 8.1 268.6
Gs 25.0 45.0
Gs 107.6 30.1
Gs 108.9 29.9

* Data inaccurate after 4Smsec, wire

cut

MINIMUM
AMP msec
-69.4 30.0
-99.7 40.1
-54.1 49.4

-445.9 131.8
-93.9 30.1
-24.3 53.4
-59.1 42.7

-1.2 385.6

-392.9 64.3

-139.5 39.4

-178.3 41.9

-165.9 40.8
-44.1 34.7
-10.6 37.0
-59.1 44.6

-9.8 254.9
.4 -19.2
.3 -=-20.0

FILTER
CLASS

8118-10

60.0
60.0
60.0
60.0
60.0
60.0
60.0

180.0

600.0

600.0

600.0

600.0
60.0
60.0
60.0
60.0
60.0
60.0
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FACILITY: TRACK TEST DATE: 21 Sep 1994
RUN #: 1455 TEST TIME: 14:50:54
SERIES #: 1 BOARD: E
TITLE: VTV TEST #10
CHANNEL DESCRIPTION ENGR MAXIMUM

NUMBER UNIT AMP msec
1 V1-P1l Pelvic X Gs 60.6 65.8
2 V1-P1l Pelvic Y Gs 64.1 65.4
3 V1-Pl Pelvic Z Gs 26.6 50.3
4 V1 Right Engine (X) Gs 33.9 57.0
5 V1-P2 Upper Neck F Nwt 219.1 228.5
6 V1-P2 Upper Neck Fy Nwt 473.8 78.0
7 V1-P2 Upper Neck Fz Nwt 5028.0 69.5
* 8 V1 Engine Bottom (Y) Gs 249.0 24.4
] V1-P2 Upper Neck Mx Nwt-M 67.8 97.3
10 V1-P2 Upper Neck My Nwt-M 43.2 91.7
11 V1-P2 Upper Neck Mz Nwt-M 20.6 108.8
12 V1l Left Engine (X) Gs 84.5 43.0
13 V1-P2 Pelvic X Gs 3.7 135.1
14 V1-P2 Pelvic Y Gs 35.1 43.3
15 V1-P2 Pelvic 2 Gs 5.9 42.5
16 V1l Right Shock Tower (X) Gs 31.4 57.6
17 V1-P1l Pelvic Res. Gs 207.5 46.4
18 V1-P2 Upper Neck F(res) Nwt 5094.5 €9.5
19 V1-P2 Upper Neck M(res) Nwt-M 73.4 96.1
20 V1-P2 Pelvic Res. Gs 105.6 45.5

* Data inaccurate after 45msec, wire cut

B-6

MINIMUM
AMP msec
-186.3 47.2
-88.9 46.4
-61.5 46.8
-124.3 25.2
-828.5 69.4
-559.3 95.5
-2819.4 242.5
~6.3 6.7
-46.4 78.1
-38.0 68.9
-12.4 170.8
-178.3 24.5
-103.2 45.5
-11.0 58.2
-29.0 54.8
-148.7 43.8
.1 -15.8
6.6 26.4
.0 -5.9
.1 -17.3

FILTER
CLASS

1000.0
1000.0
1000.0
60.0
1000.0
1000.0
1000.0
60.0
600.0
600.0
600.0
60.0
1000.0
1000.0
1000.0
60.0
1000.0
1000.0
600.0
1000.0

8118-10
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FACILITY: TRACK TEST DATE:
RUN #: 1455 TEST TIME: 14:50:54
SERIES #: 1 BOARD: F
TITLE: VTV TEST #10
CHANNEL DESCRIPTION ENGR
NUMBER UNIT
1 V1 Brake Pedal (X) Gs
2 V1 Brake Pedal (Y) Gs
3 V1 Brake Pedal (2) Gs
4 V1-P2 Lt Lower Tibia Mx Nwt -M
5 V1-P2 Rt Upper Tibia Mx Nwt-M
6 V1-P2 Rt Upper Tibia My Nwt-M
7 V1-P2 Rt Lower Tibia Fy Nwt
8 V1-P2 Rt Lower Tibia Fz Nwt
9 V1-P2 Rt Lower Tibia Mx Nwt-M
10 V1l Left Shock Tower (Z) Gs
11 NULL in
12 NULL in
17 V1l Brake Pedal (res) Nwt-M
* Data inaccurate after 42msec
B-7

21 Sep 1994

MAXIMUM
AMP msec
200.4 47.8
133.4 43.8

84.9 71.6
16.2 99.7
109.9 46.1
207.8 45.6
424.0 188.0
1265.6 188.0
86.8 46.6
286.5 241.2
.0 427.3

.0 427.3
252.2 34.0

MINIMUM

AMP msec
-219.5 33.5
-83.5 72.2
-128.7 34.6
-423.6 45.4
~54.1 41.0
-60.8 40.1
-2215.2 45.6
-2989.6 70.9
-97.8 41.3
-267.7 234.0
.0 427.3

.0 427.3

.1 -5.5

FILTER
CLASS

60.0
60.0
60.0
600.0
60.0
60.0
60.0
600.0
60.0
60.0
60.0
600.0
600.0

8118-10
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FACILITY: TAPE TEST DATE: 22 Sep 1994
RUN #: 7455 TEST TIME: 09:03:48
SERIES #: 1 BOARD: G

TITLE: VTV TEST #10

CHANNEL DESCRIPTION ENGR MAXIMUM MINIMUM FILTER
NUMBER UNIT AMP msec AMP msec CLASS
1 Chest Displacement #132 mm 29.2 72.0 -.1 -1.1 60.0
2 NULL Gs .0 427.3 .0 427.3 1000.0
3 NULL Gs .0 427.3 .0 427.3 1000.0
4 NULL Gs .0 427.3 .0 427.3 1000.0
B-8 8118-10
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* #
* ¥

FACI
RUN
SERI

TITL

CHANNE
NUMBER

0~ 0L W N

LITY: TAPE
#: 8455
ES #: 1

E: VTV TEST #10

L DESCRIPTION

Chest Displacement
Chest Displacement
Chest Displacement
Chest Displacement
Chest Displacement
Chest Displacement
Chest Displacement
NULL

TEST DATE:
TEST TIME:

BOARD: H

#125
#126
#127
#128
#129
#130
#131

* Data inaccurate 70 - 125msec

** Data questionable

22 sep 1994
09:00:59
ENGR MAXIMUM
UNIT AMP msec
mm 12.3 76.2
mm 31.0 78.6
mm 5.0 72.1
mm 32.9 75.2
mm 22.0 96.2
am 8.9 61.3
mm 23.0 77.0
.0 427.3
B-9

MINIMUM
AMP msec
.0 -22.4
-1.4 324.0
-.3 287.5
-5.4 214.1
-4.5 183.0
-5.1 283.9
-.1 -1.3
.0 427.3

FILTER
CLASS

60.0
60.0
60.0
60.0
60.0
60.0
60.0

1000.0

8118-10
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FACILITY: TAPE

RUN #: 9455

SERIES #: 1

TITLE: VTV TEST #10
CHANNEL DESCRIPTION
NUMBER

1 v2 C.G. X

2 v2 C.G. Y

3 V2 C.G. 2

4 V2 Left Rail X

5 V2 Left Rail Y

6 V2 Right Rail X

7 V2 Right Rail Y

8 V2 TR Load Cell

9 V2 BR Load Cell
10 V2 TL Load Cell
11 V2 BL Load Cell
12 V2 CL Load Cell
17 V2 C.G. Resultant

TEST DATE:
TEST TIME:

BOARD:

I

22 Sep 1994

09:11:17
ENGR MAXIMUM
UNIT AMP msec
Gs 5.7 71.0
Gs 5.1 76.2
Gs 60.6 81.7
Gs 5.6 65.6
Gs 29.1 54.1
Gs 1.4 179.6
Gs 11.3 42.5
Nwt 44356.2 35.3
Nwt 7373.5 197.3
Nwt 203892.0 35.0
Nwt 5049.2 399.6
Nwt 952.3 =12.7
Nwt 70.1 43.6

B-10

MINIMUM

BMP msec
-55.8 36.6
-10.0 52.9
-62.9 43.8
-63.0 34.8
-39.6 48.8
-49.1 35.5
-26.2 47.6
-10492.5 5.0
~-42730.6 83.6
-26190.4 53.4
-2.40E+5 40.0
-2.17E+5 34.7
.3 269.8

FILTER
CLASS

8118-10

60.0
60.0
60.0
60.0
60.0
60.0
60.0
60.0
60.0
60.0
60.0
60.0
60.0



VEHICLE DATA

TEST NO. Y49-10-1455

B-11

SAE FILTER CHANNEL CLASS

60

8118-10



8118-10

VEHICLE ONE DATA
B-12




N0 aIM OaswIGh 19338 9[qeuonsanb ejeq 09 sseD ™ VS

(o9sur) swiy,

(=]
b
0sy 00¥ 0se 00¢ 0T 00¢ 0St T 0 0 0s- —_
m m T T ) T om ﬂm _ 00¢- *
<
aQ &
WSW ey @ $H 9L'I9Z- = UIN 00¢
W 016 @ SO 89°6LT = XE\ (X) 13m0, ¥o0yS ¥T TA
0T# LSHL ALA




1m0 a1 ‘93suigy aipe dqeuonsanb BRd (oo oy 08T sse[D I AV'S -
0
osy 00t 0se 00¢ 06¢ 00¢ 0¢1 0ot 0¢S 0 =
_ _ _ _ T _ T ) 00v1- *
00ct-
000T1-
003-
009-
<
o <
g 7
e, m
00y- <
=
o]
=
00¢-
0
002
00
oaswW ZG'GTZ @ ydy §9'89Z1- = Ui (x) 1m0 Yo0US 1T A
Jasul . : d . = Xe
LTy @ uady ov'LTS N OL# LSTAL ALA

A




NI aIm ‘o3aswIgy Iaye s[qeuocnsanb eieq 081 sse[D 19l VS

(vasw) s,

(=]
oo
0S¥y 00v 0s€ 00¢ 06¢ 00¢ 0ST 00T Y oc- =
T T _ T _ T _ _
9
5
g 9
5 M
[
2
E)
2
i I L i i i L i I
PVSW 96°€9¢ @  WW L6'GEPSS- = UIA 50 1 -
JasW Q0 ® @ WW ZZ'ILE = XB SMOJ, JI0US BT TA ¥
0T# LSHL ALA



09SWIZy 193 S3BINOORUL BIR(] 09 ssep) I9NL] des
(09s) sumy, o
o
¢0 ¥0 €0 0 o 0 1o -
! ! ! ! ! %
M ! m /
SESTOTOTUSRRURUUUUURUURRROOONS SOVOOIROTOOOTIN VSRt | 0 O I 90 O OSSO ........................................ ..................................... ...................................... Jooz-
00T~
2
0 Q e
0ot
002
_ w : |
3sW 00'VET @ SO LL9T- =W
oS OT'IFT @ SO §'98T = XBN (Z) 1amo], ¥o0ys YT TA 0T# 1SHL ALA




Jastugy Jalle ajelndoedl ejedg 081 sse[D I Vs

(oasur) auy,

(=]
0St 00¥ 0S€ 00€ 0S¢ 00T 08T 001 08 0 =
_ _ _ : : : : _ 00zI- %
0001
008-
009 £
g 7
€ m
3
5
00y =
002
0
m m m m m 002
oasw 91’88 B UdY g0'geol- = WA (Z) 13m0, ¥ooug YT 1A
Joswl 7C6y @ d g = X®
6v ® Uudt 9¢06 A 0T# LSAL ALA




09SWIZY I9)JE JJeINOJRUI BlE(] 081 Sse[D INL] gVS

(o9sur) suuy,

(=]
: b
1197 00v 0s¢ 00¢ 0S¢ 00¢ 0S1T 001 0S 0 -
) _ ) T T T T T e %
o
g
g o=
g @
[
2
E)
8
¥SW (OTYTY B W €8°TLE6S- = UIN !
fs9sW (79 B W ZH0Z9 = XeN (Z) 1amo], Joous ¥ 1A 10TX
0T# LSHL ALA

\ B y




(o0sur) sury, 09 SSEID 1T HV'S

o
o5
oSt 00v 0S¢ 00€ 0SZ 002 0ST 001 0S 0 0S- =
u _ T T _ 1 _ T T 00¢Z-
o
a o0
i w i w i ; ; i i 001
W 6Ly @ 0 SO 69'8PI- = UIN
WSW 9L B SO IEIE = XeJN (X) 13mo0], o0ys WSy 1A
01# LSAdL ALA




08T sse[D Iyl IVS

(oosur) sury, o
b
osy 0ob 0S¢ 00€ 05T 00¢ 0ST 001 0¢ 0 =
; T T ! _ ] T T 0r- %
& o
g Q
s A
|- . L G O rm
-
o]
=

st 0z6y B ud{ ezt =MW (X) 1am0], ¥20yg S
sosw ¢z ®  ydy 86°€9 = Xe\ X L, A204S Wsry TA 01# LSAL ALA

A A




(o9sur) suuy, 08T SSe[D 19 VS

8118-10

osy 00v 0S¢ 00¢ 0s¢ 00¢ 051 001 0§ 0
_ _ T _ _ T

e ......................... ........................... ........................... SRUTRRURRY A 002

S S— e fe 1 oop

IRUURROROS: ........................... ........................... ...................... ...................... R ........................... ........................ 009

i SRR SO S B R S i S los ©
: : ” =
: : : : m m“
. ........................ o .......... A ........................ .................... -10001 ame /M
: : : : =1
| | W )
I B S TN U U SUUTEURTEPOOON ........................... ......... e 00ZT (w\
L SRS 5 U ........................ .................. 00T
A — S F— S — o doost
] ........................................................................................................................................................................... —0081

W py7z- B WWr = WA | _ _ : _ m 0002
o9sW 7EUTY D 2 WW 97'I96T = XBA (X) Iamoy, yo0ys 48y 1A
0T# LSHL ALA



09 Sse) ] JVS

(oaswr) swiy, =

11194 0oy 0c¢ 00¢ 05¢ 00¢ 0S1 00T 0¢ 0 06 w
T _ T M T ; j T T 00¢-
I S - T S T T - TR S L ooz-
001-

g

o 9 °

001

00¢

o3l 80'EL D SO 80'CYT- = UIN 00¢
oasW 89ty @D D $89ST = Xe (&) 1amog, yooys WIT TA
0T# LSHL ALA

A y




(oasur) aury, 08T SSe[D 1AMl HVS

[ ]
0
ocy 00 0S¢ 00¢ 0sc 00¢ 0St 001 0S¢ 0 —
_ m _ _ ; _ _ T 0z *
<
o "
g q
e m
O S - - SUTETUTY BETOTTOET-EEN ST . O.V rM.
=
3
o
T S — A S— A— e SR T - 1 E— dog
U U USRS SOt RO 3 Ow
saswl Hoszy ®  udy L6€T- = Ul (X) 1am0 %00US 1T A
23S . D d . = X® .
098y @ yay $598 N 0T# ISAL ALA



(oaswr) sy, 081 sse[D Il HVS

8118-10

0sy 00t 0s¢e 00¢ 0S§¢ 00¢ 051 001 0s 0
_ _ m _ _ ) ) )

001
00T
00€

00y

B-24

008

('wua) ywowsoedsiq

009

00L

008

“ m m : m m 006

josm o9 B W gz = UIN

Josw 96°¢zl D wur $0°'6€8 = XBJA (X) somOL 3o0uS UL 1A 01# IS9L ALA

A A




09 SserD I oes

(99s) aumy,

1o~

8118-10

00¢-

0sT-

S B ...................................... — OO,HI

B-25

SO

SRR B ...................................... — OO,H

. T — — T — A loct

.................................... e e o] 002

09W LpEE @ SO S6T- = U
W 9Lty D SO €002 = X\ (X) 1epad aelg 1A 0T# LSAL ALA

S G o u N O O B A O A TN S e A T S o e




i GE R N Sy AN SF AP Eh @ N S B Gn B W EEm am g

(o9sur) swr g, 08T sse[d 1=l JVS

8118-10

0sy (10)4 05¢ 00¢ 06 00¢ oSt 001 0S 0
T _ _ _ T _ ) i 0c-

or-

ot

0¢

B-26

0¢

(yd) Awoorap

0]

0¢

09

0L

Jaswr 89°0F @  ydy op'6l- = UlN () [2pad aMelg TA ”
o9sW 7¢* %) d . = X®
LTy @ Udy ¢8'TL N 0T# 1SHdL ALA

A | 4




08T ssep) 13 9VS
(o9swr) suuy,

8118-10

oSy 00v 0S¢ 00¢ 0T 00¢ 0ST 001 0s 0 0
_ _ T J _ _ m

R T — SRR T . A— looor

L ........................... ....................... ..................... ............ , ......................... .......................... ................... 41000z

B-27

................................................................................................

000¢

(‘wr) yrowsoedsiq

000Y

............. . e . o -10008

s ppTT- © 0 ww o_c. = :WE _ _ _ _ _ _ 0009
saswl Zg' Ty @ ww 800009 = XB (X) repad ayelg 1A
® 0T# LSHL AIA



S0

¥0

£0

(09s) sur],

<0

10

09 Sse[) 1oL 9es

Y01

i

i

NS SOOI DU SO S| TR oo

$D

RsW yTTIL O
wRsw gLty D

$D ¢'el-
SO peel

=W
= XN

(X) 1epad axerd TA

01# LSdL ALA

8118-10

B-28




(oasw) ], 081 sse[D Il JVS

8118-10

ost 00% 0se 00¢ 0T 00¢ 0ST 00T 0sS 0
; ) _ _ ] _ T ; st-

B-29

!
(ydy) ArofeA

................ .. , e ] WH

B B S— S T I—

........ L W I

. ...................... FRVRURTRURURIRN £ 1 ¥ SOURURORIRORORP -0¢

sw geLey B U 99yI- = &2 | (X) repad a%erd 1A | | )
Jasut . M- ud . = Xe
SIS - uady 6v’1¢ N 01# LSAL ALA




(o3sw) sury, 08T sse[D 191l AV'S

8118-10

0sy 00v 0S¢ 00¢ 0s¢C 002 0sT 001 0S 0
_ ] _ J _ T T T 00¢-

00¢-

00T1-

B-30

o
(‘ww) jusweoedsiqq

001

00¢

03SW TELZY D  WW €6'987- = WA

oosW OT'6pl D W ZE'GRT = XBJA| (K) 1epad oxeig 1A
01# LSHL ALA

A y




(005) ouny 09 SSB[D) 1ML Jes -
o
S0 0 €0 A 10 0 1°0- =
T T T T _
- S S URRSURP-SUPUNPURUURY | ISR 1 -SRI . OOH-
o
nu [25]
S S T TS SUUTSURS SURTRRIS D R | ST ST — OW
i i i m w
03SW 9SPE B SO 9'BTI- = UIN 007
IsW €9'T, @D SO 68 = Xe\[ (Z) (epad aye1g TA 0T# ILSAL ALA



] -l . --_ -- -l - N R e s ﬁ-l- ) o) -I-, -

08T sse[) I3ty 9VS

(daswr) s,

052 002 0ST 001 0S
T T T T

0s-

1194 00¥ 0S¢ 00¢
! T _

1 i |

<
o
)
e,
................. ] ON.. rM
=
ol
=
............... —H01-

0t

W 6699 @ ydy 666 =
Jsoslt gL6T @ ydy gz =

WA
XBA

(Z) 1epad avrIg TA

01# LSHL ALA

8118-10

B-32

o




(oasur) sy, 08T sse[D I3t VS

(=)
000%-
00¢¢-
000¢-
00sz-
=
2 o
g
000Z- 3
=
E)
006T- m\
0001-
00¢s-
0
M w m m m m m m 00§
oswt ze' Ty D ww ¢/967y- = UIA )
WU 960 B  ww 60'€T = XB Z) 1epad avelg IA
01# 1SAL ALA




(99s) sy, 09 sse[) I3[1] Jeg

10:
0

8118-10

§0 LAY €0 <0 0

S S —— S 1 O T loor

B-34

5D

0T

IR E—— S— S — S - A — o0z

IS N S —— T - T losz

¥sW ZGG- ® SO TO = U\
oW CEE @ SO T'TST = XeN (so1) [epad aveIg TA O0L# LSHL ALA

Q . y




(oasw) our], 09 sse[D I HVS

8118-10

1194 0oy 0S¢ 00¢ 05¢C 0114 061 0ot 0¢S 0 06
_ T _ _ _ 0o1-

B-35

0¢

oy

09

08

i i i i i i : w i
sl ZI0E @ sD €66 = U 00t
o3sW $09S @ SO IS'SH = XA (X) ey swerg 47T TA
0T# LSHL ALA



08T Sse[D I VS
(o9swr) awy, o
o
1197 00¥ 0S¢ 00¢ 0S¢ 00¢ 0st 00T 0¢ co w
_ _ T _ _ _ T )
<
(LN
© o
. M
<
=
)
=
i 1 1 1 I 1 1 | 0L
s pyzz- @  udy 00 = W (x) ey swesg 41 TA
dasul . . d . = X® :
9T ® 4dy 86'¢9 N 0T# LSAL ALA

A




(oosur) auury, 08T SSB[D Il IVS

8118-10

0sy 00y 0s¢ 00¢ 0§¢ 00¢ 0s1 00T 0s 0
! ! ! ! ! ! ! !

. T— R—— T — S —— o oos

e .......................... ......................... -] OOOH

B-37

...................... A , e e 0OST

(‘unwr) juowaoeldsiq

L — T .......... . ....................... .................... 10002

L e, ............. i . ................... . ........... L .......................... ................. -100SZ

Jsasul ppYz- ® 2w o_o. = :Wz _ _ : : m : 000¢
09SW TCUTY D 0 W 68°0997 = XBN (X) ey swery 471 TA
0T# 1SdL ALA




(oasur) owiy, 09 ssE[D I VS

8118-10

1197 00y 0S¢ 00¢ 05¢ 00¢ 0ST 00T 0S 0 0¢-
! : ! ! ! ! T ! !

B-38

07

0y

I S S— T A A— — T— AU — 109
I T — T S TpT— — SR S dog

o3 Op'es @ SO 16he- = UIN 001
o3sW QR'IT D SO IETL = XeN (X) ey swer] 4T TA
0T# LSAL ALA

4




(99sur) auy, 08T sse) Iaflg gvs

8118-10

osy 00y 0S¢ 00¢ 0s¢Z 002 0st 001 0s 0
_ ) T m ) T T

T 0
e e TN s i e eeeb ] 4¢
I .......................... ...................... .......................... .......................... . ........................... ........................ Jo1
L e N ........................... ........................... ................... 41
: : : : A
® o
: : : “ : : W : g <
s T — e o N R R T —— SEU — dJoz & A
w m : : m : : m =
o)
=
RS o T s P NSNS WS S| S e
i i i ; i i i i o
RsW $p7Z- @ ydy oo = W

k¥}W by @ ydy 8r'6¢ = XB\ (&) ey 2wrerg 477 1A 0T# LSAL ALA




(ooswr) o], 081 SSE[D I9Hl] HV'S

=]
o0
osy 00t 0¢¢ 00¢ 0S¢ 00¢ 0St 001 0S 0 =
_ T _ T ) T ) ) 0 *
S TR I I oos
- 0001
(=]
2
aa]

(‘ww) juowsoeldsiy

L S T oost

0002
oS ppzg- B W QO —T _ _ _ _ _ _ 0052
JsosW ZELZy M) 20 W 80702 = XBA (R) 1rey swer 37T TA

01# LSdL ALA

A y




(oosur) awiry, 09 sse[D I VS

8118-10

0S¥ oov 0S¢ 00¢ 0S¢ 00¢ 05T 001 0§ 0 0s:
T _ _ T T M T

$D
B-41

I TR — S— H— T S— T— S E— Lo
I SIS S S AN SO S T SO I oo

08

i i i i i i i i M
s ZLTYy @ SO TT6S- = U\ 00t
oosw IIZT ® SO L0999 = XBJA (Z) ey swery 471 TA
0T# LSHL ALA



AoUmEv au, 081 sse[D A VS

(=]
ob
oSy 00¥ 0S¢ 00€ 0sT 007 0S1 001 0S 0 =
_ w _ _ _ T ! m d ”
S o
g 4
g
=
g
=
m | m | m w 0
sssW zeUzy ® Udf 10T =W (Z) ney swery 477 IA
st (O d Y = X® ’
0T0y D udy 0867 W 01# LS3L ALA

A - y




(oasur) suy, 08T sse[) = VS

(=)
o0
11194 00y 0s¢ 00¢ 0s¢ 00¢ oSt 00T 0¢ 0 —
) _ ) ) T T ) ) 0 o
001
00¢
00¢ o
)
= 3
oo 8 &
=
E)
=
00§ ~
009
00L
daW pprz- B W 00 = uA _ _ _ _ | _ 008

ool (g'90y @ Wl GG =xu (Z) ey swerd 471 1A
08'907 D $6'99L N 01# LSAL ALA




09 sse[D 1] VS
(o9sur) s,

8118-10

0sy 00¥
T

0S¢ 00¢ 0s¢ 00C 0stT 00T 0S 0 om@
w “ ; T _ T W J

B-44

5O

................. ] OW

I A S FS S S— S B0 5 L oot

i m w m w m M w N 0zZ1
0SW $0OT- D SO 0F = N .
oSl QY67 @ S0 889071 = XBN\ S9Y [tey awelf 471 TA
OL# LSH.L ALA

A A




(0aswr) oy, 09 sse)D 9] JVS

8118-10

oSy 00v 0s¢ 00t 06T 00¢ 0ST 001 0s 0 0s-
_ T _ M _ m m m 001-

...................... e o

$O
B-45

— S — T— T R — — S — ov

09

08

m m : m : ; m w
o9sI 000E ® SO Z¥69- = WA 00t
oasw 00'IS @ SO 8SLL  =XE (X) ey swerg 39 TA
0T# 1SAL ALA

Sy WS mE aE O B U D B Iy S G By A i B T ag W




(oaswr) auy, 081 sse[D 1Al VS

[=]
oo
0sy 00v 0S¢ 00¢ 05¢ 00¢ 0S1 001 0s 0 _
_ _ ) ) T ) T ) 0¢ *
<
o v
o Y
e m
g
\.X/.
ge)
=
oW ppTZ- @ ydy o0 = Ul (50) 10 SWeLT 4 TA
o9sWI Qp° D d . = X®e :
8y'ST @ ydy ¢169 N 01# ISAL ALA

A A



(oosur) suy, 08T SSE[D I VS

8§118-10

0sy 00 0S¢ 00¢ 0S¢ 00¢ 0St 00t 0s 0
_ _ m _ J ) )

SR S A S I SR S—— i 1oo0¢
L . ................. o ..................... e, e ......................... ........................ 0001

e ......................... , ........................... ~ ....................... - OOW.H

I e ................... ........................ ................... e ........................... ......................... 410002 m
| m | m | g
: m M

L S T —— ,,,,,,,,,,,,,,,,,,,,,,,,, 00sz w

: i 2

E)

S A SOOI SRR~ SSUUNNIUN ....................... .................. VST ......................... ........................ —000€ lm
I S TS SV OOV OTOURUTE SO ......................... ..................... -00s¢
e, A I S .......................... ..................... Jdoo0ov

.................... S \ - OOWV

oo pyz- DWW 0o = WA | . _ _ _ _ _ 0005
JasW TELTY D 00 W (6T = XEJN X) ey awel] Iy 1A
® 05 068Y 0T# LS3L ALA




(oasum) aun ] 09 SSeID 1M1 HY'S

8118-10

0sy 110)7 0S¢ 00€ 0s¢ 00 0St 001 0s 0 om@o#
T _ T . . T m ” !

08-

09-

oy~

B-48

5D

04

09

08

oo

i w
03SW 00 ® SO L9666 = UIN
03sW HO0S @ SO 6€°8T = XBN () ey swerd I TA

0T# 1SAL ALA

A | 4




Aoumav auy, 081 sse[D I=t] 9Vs

(=)
%
0S¥y 00 0S¢ 00¢€ 0SZ 00Z 0ST 001 0S 0 =
: T _ T _ T _ ) 09- %
<
® o
2
g
-~
o
=
; m m i . m m i 08
dosw 7g9s D ydd €grg- = U (&) rey swerd 4 1A
Jaswr 7¢ : d : = X® :
Ly ®  udy €979 W OL# LSTL ALA

K



081 sse[) I VS

(o9swr) oy, o
00
0S¥ omv o_wm omvm o_mN owm o“mﬁ om: omw ooo cz- =
000¢-
00st- &
=
=
5 A
[
=
£)
000T- ,.nw
00¢-
m L n _ i M “ 0
¥’W pOgYT B  WW ¢L°T90Z- = UIN N
josw (gQ- B u Q- = Xe ey swel] | TA
o ® 00 01# LS3L ALA

A B 4




(o9sur) suny, 09 $se[D 1M1 JVS

8118-10

0sy 00t 0S¢ 00¢ ]Y4 00¢ 0ST 00T 0§ 0 0s-
_ _ _ _ _

B-51

0¢

oy

09

08

0aSW g6y @  SD ClPS- = UIN 001
Jasw 80'LE ® SO 98 = XE (Z) ey sweld I IA
0T# ISAL ALA




sse I
(oosur) oy, 08T SSED 1L AVS

o
>
0P 00 0S¢ 00€ 0z 002 0ST 001 0S 0 =
: : T _ _ T _ _ 0T %
<
Q «~
g
e, m
<
=
se]
=
| . __ m “ m m 1
osw 09'9¢e @ udy L09- =uWN () ey surerg g
oasw gy'ee D udy L6PT = XEW Z) sy suieid 4°d 1A OL# 1SAL ALA




(oast) swrL 081 SSE[D Il HVS

<
1194 00v 0s¢e 00¢€ 0s¢ 002 0St 00T 0S 0 o..lm
_ T T _ _ T T ) 00s* o
00v-
00¢-
o
)
x:
ooz 3 &
=4
E)
8
00T1-
0
9sW ZELTy ® 0 WU CT9gp- = UIN )
20sW (0E9 ww ¢OpL = XB\ Z) ey sweld 7Y 1A
0 o 0 0T# LSHL ALA




LT

AOOmEv ouy, 09 sse[D I9I] VS

omm

8118-10

oSy 00y 0s¢ 00¢ 0S¢ 002 0ST 001 0s
T _ _ _ T _ T

3
I e S T S SR ST S 15 00 L A dog & =
I ........................ ........................ ........................ ........................ I ...................... 1og
o ........................ ........................ ........... ........................ R 8 1 Joor

i i i i i i i i i 0zl
sl 0TI~ @ SO 6¢ = U . )
WSW ZI0E D SO 6S°LOT = XBJA S9Y ey Qwel] Iy TA
0T# LSHL ALA

A




(oasur) our, 09 ssepd 18] VS

8118-10

0S¥ 00v 0S¢ 00¢ 0S¢ 00T 0St 00t 0s 0 0S:
T _ M ; J T T ; _ 002Z-

I AR SRS S— TN WU SR S— AR . — lost-
I I— T S — TR R— F— o — 1oor-
)
w
B m

i i m i w ; i m
PSW LpYZT @ SO €EBLT-  =UN 00
JosWl CHTF @ SD S8 = XeJN (X) swiSug 1397 1A
0T# LSHL ALA




G B Uh BN B N B B B O S B B B B e e
(oasur) susty 081 sse[) Iyt Vs o
ocy 00V 0sE 00¢ 0¢¢ 00¢ 0T 001 0¢S 0 m
_ T : T ; T ) T 0~ o
<
& ©
: X
g
\vﬂ
=]
=
2sW 656 D udy 670~ = UIN (x0) oufug U1 IA
29sW ‘0~ d . = X® :
00°0- @ Yay [S°¢9 W 0L# LSAL ALA

A A




(9asur) sug, 081 sse[D 1A VS

8118-10

1197 00y 0S¢ 00¢ 0S¢ 002 0ST 001 0s 0
T _ _ T _ ) _ ,

e \ ....................... - OON

T T — N S — T PSS Sy S— N 1ooy

B-57

S O - R e ISR EE— S— 1009

(*wrur) yuswaoerdsiq

I S N TR T S T oos

I ....................... ......................... ................ e, ......... L ......................... ....................... 0001

09SW pp'TZ- D 2 W o_o. = cwz _ _ : _ : ! 00zt

oW TELY B Ww /$'080T = XB (X) suidug 3o A
2 Ol# LSdL ALA



B AR 0 & GE TR SN G G P &R O B BA BE h e N e
(oosu) oum] 09 sseD) 1A JVS -
oSy 0o0v 0se 00¢ 0s¢ 00¢ 0st 00T 0S 0 0s- =
) T _ _ T T _ _ T 00c- %
[}
v
Q M
001
osW 76T @ SO 6TYTI- = WA
/W 00°LS D SO []'€EE = Xe (X) swidug WSy TA
0T# LSHL ALA

A A



e I
(ooswr) owy, 081 sse[D Il VS

8118-10

0sy 0oy 0S¢ 00¢ 0S¢ 00¢ 0st 0oL 0s 0
_ T _ _ _ _ _ _ 0z

I S AU E— T — A L — or-

o1

174

B-59

0¢

(ud) L1oo[a

04

0s

09

m m w w i i w i 0L
osw Ov'ly @ udi9rel- = UN (x) owdug WA 1A
J9sw ‘0 d ’ = Xe ’ )
000~ @ udiLg€9 W 0T# LSAL ALA



(oaswt) awi], 08T sSe[D I3l V'S

8118-10

0sy 00v 0S¢ 00¢ 0s¢ 00C 0S1 001 0s 0
! I ! ! J I ! .

001
002
00¢

00¥

B-60

00s

009

(‘wu) juswsoedsiq

00L

008

006

s pp7Z- ® 2w o_o. = &E

SoSW 77 B UM 71666 = KB (x) swSug WSy 1A OT# 1STL ALA

Q | y




NI UM ‘03SWIGH 918 DIRINIJBUL BIR(] 09 $sBD 11 VS

(GENRETI

8118-10

11974 00t 0S¢ 00¢ 0S¢ 007 0ST 001 0s 0 0S:
T T _ T T u T 00¢-

e

................ A S O o O e l 00¢-

...... W L L B NS NSRS 1)

00T1-

B-61

SO

S T 1 L A A SR 1

............. L 8 1 LT N O P

00¢

00¥

09SW GLIET @ SO 06'Shr- = WA 005
23SW 08901 @ SO 0TI =X (X) wonog suidug TA

0T# LSHL ALA
- G s o Oh AU G B O U TN T &N T B B o an



N 1M 09suUICH IsJe dleIndoeul eie(] (oasu1) ] 081 sse[) Il VS
. (=)
o5
oSy 104 0S¢ 00¢ 0sT 007 0ST 00T 0S 0 -
T _ j _ T T T ) 00v- *
0oc-
0
00z < -
& &
<
| | =
L. . ........................... ....................... ........ - = 00¥% =
. SO O PP PN - OOO
. VO S PRt VPO OS SO PO PP SRR - Dow
sast 96607 @  udy 66'1LE- = WA (x) wonog audu
oasw geLzy @ 4 €pI86 = XeW X) tonod suistd TA 014 LSHL ALA

A



100 UM “03SUICH I9lJe IJeINIDBUl BIR 08T sse) It 4VS
S 139 L ereqg

(oasur) aun ],

8118-10

14197 0ov 0sg 00¢ 0S¢ 002 0St 001 0s om.H-
T J _ _ _ ! T ;

("wur) yuowraoedsi(q
B-63

i ] _ i i | i i
2SW GE067 D WU OG'SITL[- = WA (x) uSug 1A 0TX ﬁ
sosm 7¢- P WW /798 = XEN X ) wonog aur ¥
Ly O YLTVL 01# ISAL ALA



oSy

N0 I ‘O3SWICH IINJe deInddeul ele(]

(ooswr) sunr],

0§

09 sse[d Mg gVS

0s-
moo I-

0oy .
!

0s€
!

)54 00 0ST
_ _ _

i ]

$O

001

0S¢t

00¢

0S¢

. 00¢

i
vsW [[9 B D OEY

oaswl 9¢yT D

SO ¥0°6¥C

= up
= XBN]

() wonog suifug 1A

0T# 1S4L ALA

8118-10

B-64

4




N0 2IM “03sWIGH I)JB AjrINdIEUl BlR(] 08T sseD 1A VS

(o9swr) au],

8118-10

0sy 0oy 0S¢ 0o¢ 0sT 00¢ 0St 001 0S 0
T _ _ _ _ _

T

0¢

oy

] T— RR— JP— S A - | oo

SO S OSSOSO SO UOUU R U SOUUOUR U =08
<
S n
g 9
OO PO OOOOOPOOO U N SE O SO - 4001 ..M M
=
w : W : =z
s . Ut SO . .................. . e ........................... ....................... — ONH
L. e, SO OSSN USUUR YO ................. T ........................... ....... - ovL

~4091

E T— S — — S — FE N — ] st

m _
4
oo €86 D udy 61" - N (A1) wonog awdug 1A >
J9sw . D d . = X® )
8Ty ® ydy L1961 W 0T# LSAL ALA




3 sse
N 3IM ‘03SWIGH I9)je djeInddeul eled (s3str) owm 081 sse[D It VS -
0
1194 00v 0s¢ 00¢ 0st 002 0ST 00T 0¢ 0 =
) _ T T T T T T 0 o
S0
t g
S
R
g 2
o
=
£
St m\
[4
Jasw g0l ®» - ww ¢p- = Ul (x) 3 01X
03SW 7ELTy D WU HSTIEIT = XEW A) wionod SuiStd 1A ’
- 0T# 1S4l ALA

N A | A




(oast) o] 09 sseD Il VS

8118-10

osy 00¥ 0S¢ 00€ 0s¢ 002 0St 001 0s 0 0
T ! ! ! !

M W "00T-
08-
09-
ot

0¢-

B-67

0¢

0}

09

08

i i i ; ; ; “ “ i
VW R9YE ® SO YOPY- = U _ _ 00T
VW pPYLT @ SO 6SE = XB| (X) dwo) ¥+ 1A

0T# LSFL ALA




(o9swr) sy, 08T sse[D Ialy gv'S

8118-10

0sy 00y 0S¢ 0o¢ 1194 00¢ 0ST 001 0¢ 0 0
_ _ T _ _ _ _ T

I TE— — — . S — S N S— A— dor

IERE S— F — F — i N R loz

(ydy) Amojep
B-68

I S T A S — e\ o
S ................ . .......................... ................... .............. -40g

R T e T A — R 09

r o

1 ]
sasw ppzZ- @ ydy oo = Ul

odsw ¢p'T D ydy 65°¢9 = XeW (x) dwiod 47T 1A 01# 1S4dL ALA

A 4



(oasw) aw], 08T sse[D Il HVS

8118-10

Y4 00v 06¢ 00¢ Y4 00¢ 0StT 001 0s 0
| ! T ! J ! !

; 0
IR S S T A [ F— ooz .
I SN SO I E— S —— AR S— o oot
: : m )
T SO TRRORN- SRRSO RO T U UU SUNUUUUUURVPRRRO S OO . ,,,,,,,,,,,,,,,,,,,,,,,,,,, ...................... -1009 ..m o
: : : o O
3 &
(4]
‘ : : m : : =
OSSO TSV SOOI . e, . ......................... ........................ 008 \M/
| | w 3
OOV OUO SURURRPPPON b e, ................ ..................... ................... —0001
e e e e e e .......................... ........................ —00Z1
oW ppTe- B W Q- =T | _ | | | — oovt

SaSW ZE'Zh @ WW OTLCZI = XEW (x) dwod 4T 1A 01# LSAL ALA




(oosur) omnL, 09 sse[D Iajd HV'S

8118-10

0sy 0oy 0S¢ 00¢ 0s¢C 00¢ 0st 00T 0s 0 ow@oﬁ
! ! : : ;

_ _

08-

09-

B-70

5D

oy

09

...................... ] 08

3sW 969¢ @ SO 19°0I- = WA 00t
o03SW [9°TE @ SO ST0E = Xe]\ (1) dwo) g1 1A
0T# LSHL ALA

h A



(oaswr) oury,

081 ssed INd VS

=4
%
1]9 4 00t 133 00¢ 0S¢ 00¢ 0St 001 0S 0 0 =
! ! ! ! I ! I _
e e e et et e =iy
s e e b e e LN 101
U U SO U OO RRUOUOUUUURUTU SUSUR OO U RRPRY O SO ORRRTURRPR ................................................ ¢ m =
e &
2
5
e F T SN UUUUE SN OTOR I , ................................................ 407 (U.\
- e e .............................................. 46T
e e e NG e e .............................................. -H0¢
1 _ I 1 _ ]

i
= U
= XB]N

W¥W Hpzz- B ydy 00’

00SW 09Ty ®  ydy T¢be (&) dwop 4T 1A

133

0T# LSHL ALA
N G R IR N G o =W




(9asur) sumg, 08T sse[D 1N AVS

O
00
]9 % 30174 1143 00¢ Y4 002 0ST 001 0¢ 0 =
) T ] T _ T ; ) 0 %
00¢
0001
)
00ST 5.
o o
e
m ey
[¢]
2
0002 B
8
006¢
000¢
do%W py7z- B W 00" =N _ A _v . _ | _ _ 005¢
2asWw . % wu " = Xe A)auo) |1 TA
€Ly D 08°L60E N 0l# LSAL

h D



(oastr) s, 09 sse[d 1A JvS

o
0sy 00V 0S¢ 00¢ 06¢ 00¢ 0¢t 001 1]y 0 0¢- m
T _ _ T : ) ; T ) 001- %

I U T S . T ST S N USSP - Owl
o
T
[al

5D

TR S— S— RS S R B T — lov

09

08

w m m “ w W
W €9py @ 5D [165- = WA 00T
03SW 96897 @ SO $I'8 = XB\ (X) dwop Y 1A
0T# ISHL ALA




h

RENIEE 4 XA ANRC)

W 6C°0

0sy

(oosur) st

00¢ 0s¢ 00¢ 0St 0ot
T m ; ; T

081 sse[p I[ylg VS

0S 0

m 0L

D

i
ydy go
udy 09'€9

(x) dwop 4y 1A

0L# 1SdL ALA

(ydx) Lmoopap

8118-10

B-74

A



sse
(o3sur) awrL 081 SSE[D Al VS

8118-10

(119 00y 0S¢ 00¢ Y4 002 0c1 001 0s oo
, _ _ _ T _ _ _

L ........................... ........................ ......................... .......................... ....................... -00Z

S O P .......................... ........................ - OOV
. : o
=l
N : H m -n\.’J
I S SR SR S . S T — doog 8 ©
w : : 3
E)
3
IO VAN S SR ................. 4444444444444444444 ........................ <008

i

0001

03w pp7z- D)WW Qg T _ _ _ _ . : 0021
oosw ZETp B WU G6TSIT = XeJy (x) dwop 9y 1A
01# LSAL ALA



(ossur) Sy, 09 SSe[D I VS

(=)
0
0S¥ 0ot 0S¢ 00¢ 0S¢ 002 0ST 001 0§ 0 0s- -
_ T _ T u _ ) T T 001- *
08-
09-
ov-
0c
\O
R
m

5D

o
09
e A— TSR S— los
-
oasW §8PST D SO 8’6" = U1
2¥sW 00Sy D SO T0ST = XB\ (1) dwo) Y9 1A
0T# ISAL ALA

Q | - 4



SS I
(oaswr) owr], 081 sse[D I JVS

(=2
oSt 00 0S¢ 00¢ 0T 00Z 0ST 00T 08 0 =
_ T ] T ) _ T T 09 ad
<
& =~
8 &
!
=
©
N
| | 06
o’W pyzz- D ydy 00" = "N (X) dwo) ¥ 1A
Jaswr gq° d . = X®
80LST ® A pIL8 W 0T# LSHL ALA



081 sse[) I dVS
(oaswr) sy,

8118-10

0sy (101 % 0s¢ 00¢ 0S¢ 00¢ 0St 00T 0S 0 0
_ _ T _ _

0001
0002
000¢

000¥

B-78

000$

0009

(‘uru) yuswaoerdsicy

000L

0008

0006

i I i n | i 00001

SosW py7z- B W 00 = o

o3SW 7EUTH B WU H06TZ6 = XeW &) dwoo 9-g 1A 01# LSHL ALA

A 4




8118-10

VEHICLE TWO DATA
B-79




09 sse[) Il Jeg
(09s) aunry,

8118-10

S0 $0 €0 N.o H.o w Homcﬁ-

e A S os-

B-80

5D

oy

O — S— — doo

e —08

oSt 09'9¢ @ SO §'GS- = U - oot
/W $O'TL B SO 9SG = X X DOZA O0T# LSAL ALA

A | 4




§S
(oastr) su, 08T SSeD I AVS

<
. ob
osy 00t 0S¢ 00¢ 0S¢ 00¢ 0st 001 1Y 0 0 m
T ) _ _ M T T _
e A
[¢] —
o ®
& M
g
=
a=]
e e e e /‘u.\
ossw ppzz- @ ydy oo = UI]N X ‘90 A
Josuw ‘0- d . = X®e
000- @ Ydy Lg€9 N 01# LSTL ALA




(oasw) auy, 081 sse[D 1) VS

8118-10

0sy 0oy 0S¢ 00¢ 0S¢ 007 0St 0ot ]S 0 0
T _ _ _ T T _ m

IS S S ST ARV R T ooz

e A— A— A— PP R— A S— e ooy

B-82

e ..................... . .......................... ........................ 4009

(‘un) juowrsoedsiq

N .......... o ...................... L. ....... . .......................... i, -008

. ......................... ................... —000T

X DDA

2oSW phgz- D W 00 T

oosWl ZELTy @ 0 W GEr9gTl = XBN 0T# LSA.L ALA

A | 4




s
(00s) s, 09 sse[D Il 9eg

0 ¥0 €0 <0 10 0 ['0;
W _ i M ! 00T

8118-10

.................................... -08-
09-

O~

B-83

5§D

S — O.V
.................................... — O@

et — Ow

oISl 76'TS ® SO 66 = UIN A oot
3SW 079, ® SO TS = XEJN A DDA 0T# LSAL ALA




(oaswr) s, 08T ssE[D a1 V'S

8118-10

oSy 0ov 0s¢ 00¢ 0sC 00¢ 0S1 001 0S 0
! ! I ! ! ! ! !

B-84

(uds) Loofap

1 i
oasw 8TyL B udygrg- =UuN —
oasw 667 ® ydy sz = X\ A DDIA

Ol# LSdL ALA

h 4




(oosur) sy, 08T SSeD I3[t gVS

8118-10

osy 00¥ 0S¢ 00¢ 06¢ 002 (1191 001 0¢S 0
T T T _ T T T ) 008-

00L-

009-

006-

B-85

00t-

(‘wur) juswraoedsiq

00¢-

00¢-

00T1-

09SW ZCLTY D 0 WW [Q[LL- = UIN .
s 6Ly B 0 WGl = XeN Ao 0T# LSAL ALA




(09s) s, 09 sse[D IsYLg aes

=
0
" | ' 0 10 0 10- =
S0 v.o m_o _ : w 0T =
I AU TN S U S os-
g S PPN e O@l
\O
°p
Q =™
7
09
08
/W 6L'EY B SO 8TY- = UIA - oot
saswl ZLI8 B SO 909 = XeA ZDOA 0T# LSHL ALA




(o9sw) sy, 08T sSse[D 1AMl FVS

8118-10

osy 00v 0S¢ 00¢ 0S¢ 00¢ 0ST 0or 0§ 0
T m _ T T T _

.......... S SSS—— | E———

B-87

(ydy) Aoorsp

i i
/W /99y D ydi 60°Z1- = WA .
oasw ¢9°¢T @ ydyeLl = XBA ZDIA 01# LSA.L ALA



(o9swr) swi, 081 sse[D I VS

8118-10

1197 00t 0s< 00¢ 0§¢ 00¢ oSt 001 0s 0
T T _ T _ T _ ) 00~

0se-

00¢-

0s¢-

00¢-

B-88

0ST-

(rwrwr) juoweoedsi(q

00I1-

06-

L oS
Z 9D TA

] i
ooswl TELTY ® 00 W 90'99¢- = UTA

oW (ST D WU €ge = XB\ 0T# LSdL ALA

A 4



(99s) aumy, 09 sse[) I1aM1g 9es

(=]
50 0 €0 70 0 T0- =
y f \ ! | : O ®
I ............... R N0 0 - ORI ...................................... ~01
S PO SPUURRETRNPRRIPURTDSRU o B 12 O X (B8 118 U6 11 1 | OO O SRR e ...................................... — ON
0¢
14
&
s & =
09
0L
08
06
Jaswt 9/,°697 ®© SO 70 = UIN e oot
028 95'Ey ® SO TOL = Xe[ DDA 0T# LSHL ALA




09 SSB[D 1AL oes
(09s) sy,

8118-10

S0 1Y m.o N.o 10 c Hcmoﬁ-

IS RS SO S S — S— og-

B-90

O

0] 4

T AR AU oo

-08

.

Rt 6LYE @ SD 679" = U\
098U €9°C9 ® SO 9°C = BN X 'ed 9T CA 0T# 1SAL ALA

4




08T sse) Il V'S
(oasur) sumr],

(=]
00
oSt 00v 0c¢ 00¢ 0S¢ 002 0ST 001 oS 0 =
T T T T T T T _ 0c o0
<
o
g 9
&
3
-
=
=
oS ZeYey @ U 9501- = W
X 1 ¥2T1 CA
1001 N £ ﬁm ° =
sl II0 @ udy LG'€9 XeA O1# 1STL ALA

I l ' - l; - l .- l ', l l ‘l '~ l '
D e 4 . v . - -




081 Sserd IaNtd VS

(oasw) awi], -
1197 00v 1]99 00¢ 0S¢ 00¢ 0St 001 0¢ 0 m
_ ; _ _ T _ _ m 0 o
0or
00¢
o
00 T
e 8
g &
[¢]
=1
00y B
=
00¢
009
m , M _ m ._ w w 00L
03SW ppTg- D W ) = Uy
29SW $9°G6 D) wuw G769 = X\ X I'ed 31 TA
0T# 1LSHL ALA

A 4



(035) aun] 09 SSE[D 191 9eS

50 70 £0 (4) IO 0 T
T ! ! _ m 00T

8118-10

08-

B-93

SO

0P

09

08

| w w m N 00T
osaswr 488y ©® SO 9'6¢- = U\
205 TIPS ®  SD 06 = XEl A TR YT TA 0T# LSAL ALA




(oaswr) sy, 08T sseD 1l AVS

(=)
(1187 00 05€ 00¢ 0ST 00T 05T 001 0S 0 =
) _ _ _ T T T T 9 o0

<
o <
2 2

PM-

=

go)

=

S _ ; -
oasw pT'IS D ydy opy- =W
ey JI1 ¢
oasw 9.°6zy D YAy £9°0T = Xe A TEd BT ZA 01# LSEL ALA

A _A



(o9swr) sy, 081 sse[D IS VS

o
o0
0sy 00v 0S¢ 00¢ 0S¢ 007 0ST 001 0§ 0 =
i _ j i _ T ) T 0s- ®
0
0s
001 o
g
8 g
ost 2 °
2
E)
8
00z —
087
00¢
oosuwl 9UCIT D wrat mmwvﬂ :wz _ _ m m _ “ 0s¢
¢ €D ‘b I- =
. i A '] YT A
J3asua @ ww * = Xe
wLy O I XANRRY W 0l# LSTL ALA

o N ! 7 ) ) A A |



(095) aumy, 09 SB[ 1] 2§

8118-10

S0 y0 m.o N.o 10 c 1 oﬁwoﬂ-

IS USRS NS SR A — A og-

R SN S S — A S 1 oo-

B-96

5D

ISR S S S R T Lo

m i w 001
X Ired W ZA 0T# LSHL ALA

0 R — 109
I..“ .............................................................................. Ow

s ZSeE @ SO T'6h- = U
RS $9'6LT @ SO T = XB

A 4




(o9sur) aury, 081 sse[d 121t JVS

o
oo
oSy ooy 0S¢ 00¢ 08¢ 00¢ 0¢1 00T (1]9 0 =
T _ T _ _ T T T 0t ®
<
C  ~
o Q
8 M
B V-
\vlllz
o]
=
: : m m n i i w 0L
U pyez- B Hdy o0 = NN X ey sy ZA
Jasw ‘0~ d . = X®e : :
000- @ ydy LS€9 W 0T# 1LS4dL ALA



. . ® _ . ) : y

0sy

(o9sur) osur], 081 SSE[O Il HVS

8118-10

0s 0

00y 0S¢
! !

00¢ 0S¢ 00¢ 051 oot
_ _ _ _ T

; 0
................ O WA

............. o R 1 0001

B-98

('wua) Juoweoeldsicy

. .................... ........................ 0051

................. -10002

L 1 1 1 1 1

o3W Py7T- D

oW TCULTY @

uru O_O.
W 1Z'60€7

=T
= XBN

00sT

X ey WS ZA
0T# 1S4L ALA




(09s) aumry, 09 sse[D I aes

S0 ¥0 £0 0 0 0 0-
! i _ ! w  bor-

8118-10

—-108-

B-99

SO

| ......................................... ......................................... ........................................ ...................................... 40v
l ......................................... ........................................ ...................................... -09

S AN NS N ——— e —— T los

m m m i
W¥sW €9°Ly ® SO T9C- = U 00t
sSW LYY D SO TIT = XBJN] A Trey wdrg 7A O0T# LSHL ALA




081 SSeD) 98I dVS

(oasur) sy, o
&
1197 00t 0S¢ 00¢ 0S¢ 00¢ 0ST 00T 0S 0 -
_ T T _ ! ! ! ! 43 *
<
o (]
g =
S
<<
=
.
=
' I _ : _ n _ _ §
oaswl gR9ly @ udy 167¢- =W A ey 8 ZA
J9SW [LE dy z1 = X®e : :
e @ uydyzi N 0T# LSdL ALA

A L



(oasur) auy, 08T sse[D I VS

o
o
00¢€ 0ST 002 =
0Sy 9_# o_mm _ _ ﬁ_v o.mH 9._: o_m O00sz- =
i 0002-
- 00sT- &
g
g S
4 )
= m
o
=
E)
] 0oo1- 2
o 00S-
i i i i i m i . 0
/W TELTY DWW $9PI0Z- = WN
jasw 00- D ww () = XBJA] PRI BLitie AN

OT# LSTL ALA




oosm  ¢(°C
20SW /TGS

09 SseD 191 9eg

(09s) oumy,

N

i
® N ST6H0I- = UIN
@ WN 79SEhy = Xe 130 PEOT UL TA 0T#088d1 ALA

8118-10

B-102

4




09 SSe[) Iay[1] 9eS

(99s) s,

8118-10

B-103

N

m m m m n I
oSt €9'¢c§ @ WMN SOCLIY- = WA
oasw /76T ® WAN bELEL = Xe 13D PeOT ¥d CA 0T#0E8dL ALA



09 SSe[D 1ML JeS
(99s) aum ],

[en)
50 0 €0 20 0 0 ro- m
=0
T U S OO PSSP OPPPRIPR SUUISUSTSPPIITSRITE SUSPSDPIPT A SO - W.O
b
w &
. P PP ST UUTPTUPPRR PN AP S PP —] H
T S A TP ST PPTOUPPTPREY PO S ST PR OS — W.ﬁ
__ ,,,,,,,,,,,,,,,,,,,,,, _ ...................................... _ ...................................... 4z

sasw Op'es @ N £0619C- = WA
03SW HO'SE @ WMN 0°Z68€0CT = XBA 113D PEOT'IL TA 0T#0BTL ALA

A 4




(oas) auny 09 SSB[D IayL] 3

) ¥0 €0 0 10 0 1o~

_ _ _ _

8118-10

B-105

N

m
J0SW GG'6E @  WAN ['€56881- = WA
oosW (09°66E @ WMN T6H0S = XBN 1130 PEOT"IH A 0140831 ALA



(00s) ouny, 09 sse) 191 2eS
09s) oW

8118-10

B-106

;
* ) - = Ul
ooumw ww\lw.m- wu ﬁﬂmwwwsm = xmw 113D PBOT IO ZA 01#083.1L ALA




(oastr) aur 09 SSeID 1o AVS

o
1197 00¥ 0S¢ 00€ 052 002 0ST 001 0S 0 05-. =
! T T T ) _ _ _ T $C %
5
Z &

2

T w w m w m “ M N 0
. 00 TLIEEC- = UIN
09w 9¢°¢- @ MAN 61'S0STT = X HInS I3LIEY 1130 PEOT ZA sOT
0T# ISAL ALA




CHANNEL
Head Accelerations
Chest Accelerations
Femur Forces
Torso Belt
Chest Displacement
Neck Forces
Neck Moments

Tibia Forces, Moments

TEST NO. Y49-10-1455

VEHICLE 1 - DUMMY DATA

SAE FILTER CHANNEL CLASS

1000
180
600

60
180

1000
600
600
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APPENDIX C

PART 572E DUMMY CONFIGURATION AND
PERFORMANCE VERIFICATION DATA SHEETS

8118-10



Appendix C contains the results from certification tests performed on the 50th percentile male
anthropomorphic test devices utilized for this crash test. The results indicate that the dummies meet all of
the performance requirements of the six standard tests as specified in 49 CFR Part 572, Federal Register,
Volume 42, No. 25, dated February 7, 1977.

The tests were conducted at the Dummy Certification Test Facility of Calspan Corporation,
Advanced Technology Center. A summary of the test results, and Part 572 specifications are included in
the Appendix,

Dummy serial numbers and certification dates are:

Serial No. Completion Date
150 3-22-94
245 9-10-94
C-2 8118-10



FIGURE 9

EXTERNAL DIMENSIONS SETUP SPECIFICATIONS

Z-AXIS
[
! 4.7 + 0.1" REF.

>

" SIDE VIEW FRONT VIEW

NOTE: Figure is referenced to the erect seated position. The curved lumbar
does not allow the Hybrid 11l to be positioned in a perfect erect attitude.
(REF: S572.31(A)(6))
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VEHICLE 1, POSITION 1 - DRIVER DUMMY

Manufacturer: Humanoid

Serial No.: 150

C-4
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HYBRID III EXTERNAL DIMENSIONS

S/N 150 HUMANOID

DUMMY SERIAL NO. 150 DATE: 3/22/94
TEMPERATURE 69 DEG. F
RELATIVE HUMIDITY 31 %
LOCATION FOR CHEST CIRCUMFERENCE (AA) 16.9-17.1 IN 17.0 IN
LOCATION FOR WAIST CIRCUMFERENCE (BB) 8.9-9.1 1IN 9.0 IN
CHEST CIRCUMFERENCE (Y) 38.2-39.4 IN 39.3 IN
WAIST CIRCUMFERENCE (2) 32.1-34.1 IN 34.0 IN
CHEST DEPTH (0) 8.4-9.0 1IN 8.4 IN
H-POINT HEIGHT (C) 3.3-3.5 1IN 3.5 IN
H-POINT FROM SEAT BACK (D) §.3-5.5 1IN 5.4 IN
SKULL CAP TO BACKLINE (H) 1.6-1.8 1IN 1.7 IN
TOTAL SITTING HEIGHT () 34.6-35.0 IN 34.7 IN
THIGH CLEARANCE (F) 5.5-6.1 1IN 5.6 IN
BUTTOCK KNEE LENGTH (K) 22.8-23.8 IN 23.3 IN
BUTTOCK POPLITAL LENGTH (N) 17.8-18.8 IN 18.5 IN
POPLITEAL LENGTH (L) 16.9-17.9 IN 17.8 IN
KNEE PIVOT HEIGHT (M) 19.1-19.7 IN 19.7 IN
FOOT LENGTH (P) 9.9-10.5 IN 10.2 IN
FOOT BREADTH (W) 3.6-4.2 1IN 3.8 IN
SHOULDER PIVOT FROM BACKLINE (E) 3.3-3.7 1IN 3.7 IN
SHOULDER BREADTH (V) 16.6~17.2 IN 16.9 IN
SHOULDER PIVOT HEIGTH (B) 19.9-20.5 IN 20.2 IN
ELBOW REST HEIGHT (J) 7.5-8.3 1IN 8.2 IN
SHOULDER-ELBOW LENGTH (I) 13.0-13.6 IN 13.3 IN
BACK OF ELBOW TO WRIST PIVOT (G) 12.4-12.0 IN 11.5 IN

DUMMY MEETS SPECIFICATIONS
TECHNICIAN: IVAN MINKEWICZ
C-5 8118-10




TRANSPORTATION RESEARCH DEPARTMENT

DATE : 3/3/94
CALSPAN SEQUENTIAL NUMBER 1

CALSPAN CORPORATION

HEAD DROP TEST

HYBRID III

HY3 SN: 150 HEAD DROP CAL

TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 - 78 DEG. F 69 DEG. F
RELATIVE HUMIDITY 10% - 70% 29 %

PEAK RESULTANT ACCELERATION 225 - 275 G’S 239.5 G’S
PEAK LATERAL ACCELERATION 15 G’S MAX 4.9 G’S
IS ACCELERATION CURVE
UNIMODAL? YES YES
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ
C-6 8118-10




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
NECK FLEXION TEST

HYBRID IIIX
DATE : 3/22/94 6 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN:150 CAL NECK FLEXION
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 69 - 72 DEG. F 70 DEG. F
RELATIVE HUMIDITY 10% - 70% 33 3
IMPACT VELOCITY 22.60 - 23.40 FPS 23.1 FPS
10 M5 | 22.50 - 27.50 G’S 23.98 G’S
PENDULUM
20 MS | 17.60 ~ 22.60 G’S 22.24 G’S
DECELERATION
30 MS | 12.50 ~ 18.50 G’S 18.43 G’S
MAX PENDULUM G’S ABOVE 30 MS 29 G’S MAX 18.43 G’S
DECELERATION -TIME CURVE
DECAY TIME TO 5 G’S 34 - 42 MS 40.38 Ms
D PLANE MAX 64 - 78 DEG. 73.87 DEG.
ROTATION TIME 57 - 64 MsS 59.5 MS
MOMENT ABOUT MAX 65 ~ 80 FT.-LBS. 77.92 FT.-LBS.
QCCIPITAL
CONDYLE TIME 47 - 58 MS 54.38 MS
ROTATION ANGLE~TIME CURVE
DECAY TIME TO ZERO 113 - 128 MS 117.25 Ms
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 97 - 107 MS 97.13 MS
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ
C7 8118-10




CALSPAN CORPORATION

TRANSPORTATION RESEARCH DEPARTMENT

NECK FLEXION TEST

DATE : 3/22/94
CALSPAN SEQUENTIAL NUMBER 1

HYBRID III

6 AXIS NECK TRANSDUCER

HY3 SN:150 CAL

NECK FLEXION

TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 69 - 72 DEG. F 70 DEG. F
RELATIVE HUMIDITY 10% - 70% 33 %
IMPACT VELOCITY 22.60 - 23.40 FPS 20.2 FPS

10 MS 22.50 - 27.50 G'S 17.6 G’S
PENDULUM
20 MS 17.60 ~ 22.60 G'S 16.79 G’S
DECELERATION
30 MS 12.50 - 18.50 G'S 15.51 G’'S
MAX PENDULUM G’S ABOVE 30 MS 29 G'S MAX 15.581 G’S
DECELERATION ~TIME CURVE
DECAY TIME TO 5 G’S 34 - 42 Ms 43.75 MS
D PLANE MAX 64 - 78 DEG. 88.19 DEG.
ROTATION TIME 57 - 64 MS 76.25 MS
MOMENT ABOUT MAX 65 - 80 FT.-LBS. -51.43 FT.-LBS.
OCCIPITAL
- CONDYLE TIME 47 - 58 MS 71.63 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 113 - 128 MS 152.88 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO 2ERO 97 - 107 MS 131.25 MS
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ
C-8 §118-10
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TRANSPORTATION RESEARCH DEPARTMENT

DATE : 3/1/94

CALSPAN SEQUENTIAL NUMBER 1

CALSPAN CORPORATION

THORAX IMPACT TEST
HYBRID IIX

HY3 SN 150 H.S.

THORAX CAL

TEST PARAMETER

HIGH SPEED TEST

TEST RESULTS

SPECIFICATION
TEMPERATURE 69 - 72 DEG. F 69 DEG. F
RELATIVE HUMIDITY 10% - 70% 26 %

PENDULUM VELOCITY

21.6 - 22.4 FT/SEC

21.6 FT/SEC

MAXIMUM DEFLECTION

2.50 - 2.86 INCHES

2.53 INCHES

MAXIMUM RESISTIVE FORCE 1160 - 1325 POUNDS 1311 POUNDS
INTERNAL HYSTERESIS 69% - 85% 72.1 %
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ
C9 8118-10




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
KNEE IMPACT TEST

HYBRID III
DATE : 3/3/94 KNEE: LEFT
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 150 KNEE 11LB. CAL
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 - 78 DEG. F 69 DEG. F
RELATIVE HUMIDITY 10% - 70% 29 %
PROBE VELOCITY 6.8 - 7.0 FT/SEC 7.0 FT/SEC
PEAK KNEE IMPACT FORCE 1060 - 1300 LBS. 1178 LBS.
PROBE WEIGHT 11 LBS.

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
KNEE IMPACT TEST

HYBRID III
DATE : 3/3/94 KNEE: RIGHT
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 150 KNEE 11LB. CAL
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 - 78 DEG. F 69 DEG. F
RELATIVE HUMIDITY 10% - 70% 29 %
PROBE VELOCITY 6.8 - 7.0 FT/SEC 7.0 FT/SEC
PEAK KNEE IMPACT FORCE 1060 ~ 1300 LBS. 1144 LBS.
PROBE WEIGHT 11 LBS.

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ

C-11 8118-10




INSTRUMENT CALIBRATION INFORMATION

NHTSA DUMMY I.D. NUMBER: 150

A. DUMMY INSTRUMENTS

SERIAL DATE LAST |DATE OF NEXT
MFG NUMBER CALIBRATED | CALIBRATION
1. HEAD ACCELEROMETER
HX LONGITUDINAL ENDEVCO AFSB3 8/94 2/95
HY LATERAL ENDEVCO AF5F7 8/94 2/95
HZ VERTICAL ENDEVCO AFS5E1 8/94 2/95
2. CHEST ACCELEROMETER
CX LONGITUDINAL ENDEVCO Alz2C 4/94 10/94
CY LATERAL ENDEVCO A60C 4/94 10/94
CZ VERTICAL ENDEVCO A84G 4/94 10/94
3. FEMUR LOAD CELLS
LEFT SIDE GSE 951 7/94 1/85
RIGHT SIDE GSE 952 7/94 1/95
B. CALIBRATION LABORATORY
INSTRUMENTS
SERIAL DATE LAST |DATE OF NEXT
MFG NUMBER CALIBRATED | CALIBRATION
1. PENDULUM ACC. CEC Al60 6/94 12/94
2. TEST PROBE
ACCELEROMETER CEC Al6l 7/94 1/95
3. LUMBAR FLEXION TEST TRANS-
PUSH FORCE GAUGE DUCER INC 20051 6/94 12/94
4. ABDOMINAL COMPRESS.
TEST FORCE GAUGE BLH 72952 6/94 12/94
5. ABDOMINAL COMPRESS.
TEST FORCE GAUGE CIC 567-11 6/94 12/94
C-12 8118-10
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VEHICLE 1, POSITION 2 - FRONT PASSENGER DUMMY

Manufacturer: Humanoid

Serial No.: 245

C-13
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HYBRID III EXTERNAL DIMENSIONS

S/N 245 HUMANOID

DUMMY SERIAL NO. 245

DATE: 9/10/94

TEMPERATURE 20.5 DEG. C
RELATIVE HUMIDITY 51 %
LOCATION FOR CHEST CIRCUMFERENCE (AA) 429-434 mm 431 mnm
LOCATION FOR WAIST CIRCUMFERENCE (BB) 226-231 mnm 228 mm
CHEST CIRCUMFERENCE (Y) 970-1001 mm 998 mm
WAIST CIRCUMFERENCE (2Z) 815-866 mm 863 mm
CHEST DEPTH (0) 213-229 mm 213 mm
H-POINT HEIGHT (C) 84-89 mm 89 mm
H-POINT FROM SEAT BACK (D) 135-140 mnm 137 nmm
SKULL CAP TO BACKLINE (H) 41-46 nmm 43 mnm
TOTAL SITTING HEIGHT (A) 879-88% mm 889 mm
THIGH CLEARANCE (F) 140-155 mm 152 mnm
BUTTOCK KNEE LENGTH (X) 580-605 mn 596 mm
BUTTOCK POPLITAL LENGTH (N) 452-477 mm 464 mnm
POPLITEAL LENGTH (L) 430-455 mm 447 mnm
KNEE PIVOT HEIGHT (M) 485-501 mm 487 mm
FOOT LENGTH (P) 252=267 mm 256 mm
FOOT BREADTH (W) 91-107 mn 96 mm
SHOULDER PIVOT FROM BACKLINE (E) 84-94 mm 89 mm
SHOULDER BREADTH (V) 422-437 mm 426 mn
SHOULDER PIVOT HEIGTH (B) 505-521 mm 518 mm
ELBOW REST HEIGHT (J) 190-211 mm 205 mm
SHOULDER-ELBOW LENGTH (I) 330-345 mm 335 mm
BACK OF ELBOW TO WRIST PIVOT (G) 290-305 mm 294 mn
DUMMY MEETS SPECIFICATIONS

TECHNICIAN: IVAN MINKEWICZ
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
HEAD DROP TEST

HYBRID III
DATE : 8/30/94
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 245 HEAD DROP CAL
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 - 78 DEG. F 69 DEG. F
RELATIVE HUMIDITY 10% - 70% 49 %
PEAK RESULTANT ACCELERATION 225 - 275 G’S 249.7 G’S
PEAK LATERAL ACCELERATION 15 G’S MAX 6.9 G'S
IS ACCELERATION CURVE
UNIMODAL? YES YES
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
NECK EXTENSION TEST

HYBRID III
DATE : 9/2/94 6 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN:245 CAL NECK EXTENSION
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 68 ~ 72 DEG. F 69 DEG. F
RELATIVE HUMIDITY 10% - 70% 52 %
IMPACT VELOCITY 19.50 -~ 20.30 FPS 20.1 FPS
10 MS 17.20 - 21.20 @G’s 19.36 G’S
PENDULUM
20 MS 14.00 ~ 19.00 G’S 18.55 G’S
DECELERATION
30 MS 11.00 - 16.00 G’S 15.82 G’S
MAX PENDULUM G’S ABOVE 30 MS 22 G’S MAX 15.82 G’S
DECELERATION -TIME CURVE
DECAY TIME TO S G’S 38 - 46 MsS 45.25 MsS
D PLANE MAX 81 - 106 DEG. 88.82 DEG.
ROTATION TIME 72 - 82 MS 73.13 MS
MOMENT ABOUT MAX -59.0/-39.0 FT.-~-LBS. -57.71 FT.-LBS.
OCCIPITAL
CONDYLE TIME 65 - 79 MS 68 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 147 - 174 MS 147 MS
NEGATIVE MOMENT~-TIME CURVE
DECAY TIME TO ZERO 120 - 148 MS 123.63 MS
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION

TRANSPORTATION RESEARCH DEPARTMENT

NECK FLEXION TEST

DATE : 8/31/94
CALSPAN SEQUENTIAL NUMBER 1

HYBRID III

6 AXIS NECK TRANSDUCER

HY3 SN:245 CAL

NECK FLEXION

TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 69 - 72 DEG. F 70 DEG. F
RELATIVE HUMIDITY 10% - 70% 53 %
IMPACT VELOCITY 22.60 - 23.40 FPS 23 FPS

10 MsS 22.50 - 27.50 G's 26.61 G’S
PENDULUM
20 MS 17.60 - 22.60 G’S 22.43 G’S
DECELERATION
30 MS 12.50 - 18.50 G’S 16.78 G’S
MAX PENDULUM G‘S ABOVE 20 MS 29 G'S MAX 16.78 G’S
DECELERATION -TIME CURVE
DECAY TIME TO 5 G’S 34 - 42 MS 41.25 MS
D PLANE MAX 64 - 78 DEG. 72.41 DEG.
ROTATION TIME 57 - 64 MS 59.13 MS
MOMENT ABOUT MAX 65 - 80 FT.-LBS. 76.18 FT.-LBS.
OCCIPITAL
CONDYLE TIME 47 - 58 Ms 54.13 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 113 - 128 MS 118.63 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 97 - 107 MS 97 MS
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
THORAX IMPACT TEST

HYBRID III
DATE : 8/29/94
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN 245 H.S. THORAX CAL
HIGH SPEED TEST
TEST PARAMETER TEST RESULTS
SPECIFICATION
TEMPERATURE 69 - 72 DEG. F 69 DEG. F
RELATIVE HUMIDITY 10% - 70% 50 %
PENDULUM VELOCITY 21.6 - 22.4 FT/SEC 21.6 FT/SEC
MAXIMUM DEFLECTION 2.50 - 2.86 INCHES 2.55 INCHES
MAXIMUM RESISTIVE FORCE 1160 - 1325 POUNDS 1307 POUNDS
INTERNAL HYSTERESIS 69% - 85% 73.2 %

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
KNEE IMPACT TEST

HYBRID III
DATE : 9/9/%4 KNEE: LEFT
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 245 KNEE 11LB. CAL
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 - 78 DEG. F 70 DEG. T
RELATIVE HUMIDITY 10% - 70% 56 %
PROBE VELOCITY 6.8 - 7.0 FT/SEC 7.0 FT/SEC
PEAK KNEE IMPACT FORCE 1060 - 1300 LBS. 1166 LBS.
PROBE WEIGHT 11 LBS.

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
KNEE IMPACT TEST

HYBRID III
DATE : 9/9/94 KNEE: RIGHT
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 245 KNEE 11LB. CAL
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 - 78 DEG. F 70 DEG. F
RELATIVE HUMIDITY 10% - 70% 56 %
PROBE VELOCITY 6.8 - 7.0 FT/SEC 7.0 FT/SEC
PEAK KNEE IMPACT FORCE 1060 - 1300 LBS. 1086 LBS.
PROBE WEIGHT 11 LBS.

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ
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INSTRUMENT CALIBRATION INFORMATION

NHTSA DUMMY I.D. NUMBER: 045
A. DUMMY INSTRUMENTS
SERIAL DATE LAST ||DATE OF NEXT
MFG NUMBER CALIBRATED | CALIBRATION
1. HEAD ACCELERCMETER
HX LONGITUDINAL ENDEVCO ADLS50 8/94 2/95
HY LATERAL ENDEVCO A53J 8/94 2/95
HZ VERTICAL ENDEVCO A73A 8/94 2/95
2. CHEST ACCELERCMETER
CX LONGITUDINAL ENDEVCO ADL98 8/94 2/95
CY LATERAL ENDEVCO AC209 8/94 2/95
CZ VERTICAL ENDEVCO ADMB6 8/94 2/95
3. FEMUR LOAD CELLS
LEFT SIDE GSE 954 7/94 1/95
RIGHT SIDE GSE 955 7/94 1/95
B. CALIBRATION LABORATORY
INSTRUMENTS
SERIAL DATE LAST |[DATE OF NEXT
MFG NUMBER CALIBRATED |CALIBRATION
1. PENDULUM ACC. CEC Al60 6/94 12/94
2. TEST PROBE
ACCELEROMETER CEC Alel 7/94 1/95
3. LUMBAR FLEXION TEST TRANS-
PUSH FORCE GAUGE DUCER INC 20051 6/94 12/94
4. ABDOMINAL COMPRESS.
TEST FORCE GAUGE BLH 72952 6/94 12/94
5. ABDOMINAL COMPRESS.
TEST FORCE GAUGE CIC 567-11 6/94 12/94
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