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1.9

SECTION 1

INTRODUCTION

This report contains information regarding a joint program
for the Office of Vehicle Safety Compliance (QVSC), Office
of Automotive Ratings (OAR), and Office of Passenger Vehicle
Research (OPVR) for a vehicle assessment and standards en=
forcement indicant tests of windshield mounting, windshield
zone intrusion, and fuel system integrity relative to
Federal Motor Vehicle Safety Standard (FMVSS) Nos. 212,
219, and 301-75 respectively, in addition, vehicle accele-
ration and force-crush data. This test was performed under
Contract Number DOT-HS-9-02273, DTNH22-82-C-02022, and
DTNH22-82-C-37238 by Naﬁional Technical Systems, 1536 East
Valencia Drive, Fullerton, California, in accordance with
the Office of Vehicle Safety Compliance (OVSC) Laboratory

Procedures (IP212-02).

The specific purpose of this test was to obtain research
and vehicle rating data in conjunction with windshield
mounting, windshield zone intrusion, and fuel system inte-
grity indicant data, when a vehicle is impacted in excess
of the velocity (30 mph) requirement of FMVSS 212, 219,

and 301-75.



@ SECTION 1

Section 2 contains general test and vehicle information,
along with vehicle summary data, while Section 3 contains
all compliance related data. Section 4 contains occupant/
vehicle acceleration and load cell barrier summary data,
in addition, test dummy and vehicle measurements, along
with camera positions. Section 5 discusses NTS test
facilities and data acquisition and reduction system.
Appendix A contains additional photographs not related

to vehicle compliance. Appendix B contains all the
computer-generated plots, while Appendix C contains the

dummy certification reports if applicable.
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SECTION 1

1.1 ADMINISTRATIVE DATA

A. References

1. Federal Motor Vehicle Safety Standard 212 -
"Windshield Mounting," as published in the
Federal Register, Volume 41, No. 36493, dated

30 August 1976.

2. Federal Motor Vehicle Safety Standard 219 -
"Windshield Zone Intrusion," as published in
the Federal Register, Volume 43, No. 25462,

dated 16 June 1975

3. Federal Motor Vehicle Safety Standard 301-75 -
"Fuel System Integrity,” as published in the
Federal Register, Volume 40, No. 48352, dated
15 Octcber 1975.

4. National Highway Traffic Safety Administration,
Office of Vehicle Safety Compliance Laboratory

Procedures for Vehicle Assessment and Standards
Enforcement Indicant Testing for "wWindshield
Mounting", FMVSS 212 - "Windshield Zone Intrusion",
FMVSS 219 - "Fuel System Integrity", FIIVSS 301-75,

IP 212-92, dated, 1 April 1980.



SECTION 1

Description of Test Vehicle

1. 1982 Lincoln Continental - 4 Door Sedan

2. Vehicle Identification No. IMRBP98FICY611210
3. NHTSA No.: 820211

4. Manufactured Date: September 1981

5. GVWR: 4,787 pounds

Dates

1. Vehicle Received: January 29, 1982
2. Start of Test: November 23, 1982

3. Completion of Test: December 20, 1982
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SECTION 2

GENERAL TEST INFORMATION AND SUMMARY DATA

The 1982 Lincouln Continental - 4 Door Sedan was subjected

to a frontal fixed barrier impact and a static rollover
maneuver as required by Federal Motor Vehicle Safety

Standards Nos. 212/219/301-75.

Two (2) Part 572 test dummies were positioned in each
front designated outboard seating position and were re-
strained by the belt system in the test vehicle. Just
prior to the impact event, the driver dummy head was
painted with yellow chalk; chest with white chalk, and
the left knee with yellow, right knee with white chalk.
The passenger dummy head was painted with red chalk and
the left knee with yellow, right knee with white chalk
to provide post-impact visual inspection of possible
dummy contact with the interior components during the

impact event.



TABLE I

SUMMARY OF TEST CONDITIONS

TEST VEHICLE INFORMATION:

Manufacturer:__ Ford Motor Company

Make/Model: Lincoln Continental

Body Style: 4 Door Sedan Model Year: 1982

VIN: 1MRBPY98F1CY611210 Build Date: September 1981

NHTSA No. : 820211 Color: Blue

Engine Data: Eight (8) Cylinders; 302.0 cu. In. Displ.
Transmission Data: Four (4) Speed ( ) Manual {X) Automatic
Major Options: AM-FM Stereo Cassette Radio, Wire Wheels

I
{

VEHICLFE ATTITUDE:

Delivered Attitude: LF _27.4 in.; RF_27.2 in.: LR 27.5 in.:RR 27.4 ip.
Test Attitude: LF_26.8 in.; RF_26.6 in.; LR 26.2 in.: RR <25.9 in.
p——————————

VEHICLE TIRE DATA:

Recommended Cold Tire Pressure: Front = 26 psi
(Up to Vehicle Load Capacity) Rear = 26 psi
Recommended Tire Size:  P205/75R15 Load Range: 1598 @ 35 psi

Tires on Vehicle: P205/75R15X - w/s/w - Michelin

Spare Tire: X Yes; No; Space Saver: Yes; X No



TABLE Ia

SUMMARY OF TEST CONDITIONS (Cont'd)

TEST CONDITIONS:

Date of Test: December 20, 1982 Time of Test: 1445
Ambient Tewperature: 69 °F at Impact Area
VEHICLE CAPACITY:
Type of Seats: Bench; X Bucket:; Split Bench
Designated Seating Capacity: Front 2
i Center d

Rear 3

Total 5
Cargo: 150 lbs.
Total 900 lbs. (Vehicle Capacity Weight)
GVWR: 4,787 lbs. (Taken From Certification Label)

GAWR: Front 2,441 1bs.; Rear 2,373 1bs.

VEHICLE DELIVERED WEIGHT: (Fuel - 93%. of NFC)

Left Front 1,028 1bs. Left Rear 801 1bs.
Right Front 1,032 1lbs. Right Rear 827 1bs.

Total Front Weight__ 2,060 1bs. ( 55.9 % of Total Vehicle Weight)
Total Rear Weight 1,628 1ps. (44.1 3 of Total Vehicle Weight)

Total Delivered Weight 3,688 1bs.

CALCULATED VEHICLE TEST WEIGHT: 4,166 1lbs.
(With Required Dummies and 150 lbs. Cargo)

ACTUAL VEHICLE TEST WEIGHT:

Left Front 1,109 1bs. Left Rear 945 1bs.

Right Front 1,123 1bs. Right Rear 981 1bs.

Total Front Weight 2,232 1bs. ( 53.7 % of Total Vehicle Weight)
Total Rear Weight 1,926 1bs. ( 46.3 3 of Total Vehicle Weight)
Total Test Weight 4,158 1bs.



TABLE Ib

SUMMARY OF TEST CONDITIONS (Cont'd)

TEST FLUID DATA:

Test Fluid Type: Red Stoddard Solvent ; Specific Gravity: J.764

Kinenacic Viscosity: 1.31

Nominal Fuel Capacity: 22.60 gals. (NFC)
Test Volume: 21.02 gals. (92-94% of NFC)
Fuel System Capacity: 22.690 gals.

(Data from Owner's Manual)

Electric Fuel Pump: Yes; X No; Fuel Injection: Yes; X No

Does Electric Fuel Pump Operate with Ignition Switch "On"

And the Engine Not Operating: Yes; No; X N/A

Details of Fuel System: Fuel filler located on right rear fender aft of

wheel opening recessed behind a hinged door, fuel tank located horizon-

tally between frame side rails under trunk floor pan.

VEHICLE TEST CONDITIONS:

Temperature in Occupant Compartment: 71 °F

Temperature of Windshield Glazing/Moulding: 77/79 °F

VEHICLE CRUSH AND REBOUND:

Overall Length of Test Vehicle: Pre-Test

Left 195.8 in.; Right 195.9 in,

Post-Test

Left 172.3 in.; Right 171.0 in,
Crush: Left 23.5 in.; Right 24.2  in.

Rebound (Frum Rigid Barrier Only): 9.4 in.

- 10 -



TABLE III

POST IMPACT SUMMARY

Vehicle 1982 Lincoln Continental

NHTSA No. 820211 Test Date December 29, 1982

TYPE OF TEST: | xxl 0° Frontal Impact

[::] 30° Oblique Impact (Driver/Passenger) Side

|: Rear Impact

REQUIRED IMPACT VELOCITY RANGE: 34.5 to 35.5 mph
IMPACT VELQCITY: (Traps within 5 feet of impact event)

Trap 1 = 34.74 mph

Trap 2 = 34.73 mph

Average ‘ 34.735 mph

Actual distance from vehicle front bumper to barrier )
face when entering timing trap 52.0 in.

Actual distance from vehicle front bumper to barrier .
face when exiting timing trap 28.0 in.

VEHICLE STATIC CRUSH: Driver's Side = 23.5 inches
Passenger's Side = 24.9 inches
Average = 24.2 inches

Crush Details: Windshield broken, roof buckled over both "B" posts, floor

pan buckled, all doors were jammed, driver dummy head and chest impacted

steering wheel and both knees impacted dash assembly, passenger dummy head

and knees impacted dash assembly.

VEHICLE REBOUND: (From rigid barrier only)

Driver's Side = 8.5 inches
Passenger's Side = 10.3 inches
Average = 9.4 inches

- 11 -
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SECTION 3

TEST DATA

The 1982 Lincoln Continental - 4 Door Sedan was subjected
to a frontal fixed barrier impact and a static rollover
maneuver as required by Federal Motor Vehicle Safety

Standard Nos. 212/219/301-75.

Color motion picture coverage of the impact along with
the static rollover test are considered part of the
accumulated pertinent data, where applicable still photo-
graphs are presented in this report; while the motion

picture coverage is submitted separately.

- 13 -



TABLE II

SUMMARY OF TEST CONDITIONS - FMVSS 219

Vehicle 1982 Lincoln Continental

NHTSA No. 820211 Test Date December 235, 1982

PROTECTED AREA

50.0" N

61.6" R

FRONT VIEW OF WINDSHIELD

Provide all dimensions necessary to reproduce the protected zone.

Method of adhering styrofoam to the windshield

Panel and Foam Adhesive

Details of Special Windshield Retention Clips (If Applicable)

Mot Applicable




TABLE 1V

POST IMPACT SUMMARY

WINDSHIELD MOUNTING - FMVSS 212

Vehicle * 1982 Lincoln Continental
NHTSA No. 320211 Test Date Decerber 20, 1982
1 3/4"
5/8" 5/3"
i1i/2"

FRONT VIEW OF WINDSHIELD

Windshield Periphery

Pre Test Post Test
Left Side 80.2 in. 80.2 in.
Right Side 80.1 in. 80.1 in.
Total 160.3 in. 160.3 in.

Type of Occupant Restraints: Combination Shoulder/Lap Belt

Windshield Retention: Actual Min. Allow
Left Side 100.0 37.5 percent
Right Side 100.90 37.5  percent
Total 100.9 75.0 percent

Details of Windshield Mounting: A chrome trim encompasses the windshield

glass attached with body clips, apparent adhesive used between windshield

glass and body opening.




TABLE V

POST IMPACT SUMMARY

WINDSHIELD ZONE INTRUSION - FMVSS 219

Vehicle 1982 Lincoln Continental

NHTSA No. 820211 Test Date December 2u, 1982

Y
A
Z_ Zero Point (9.0) X -
FRONT VIEW OF WINDSHIELD
(A) The area that the "Protected Zone" template was Coordinates
penetrated more than 0.25 inches by a vehicle
component other than one which is normally in X v
contact with the windshield
N/A N/A
Mot Applicable N/A N/A
N/A u/a
N/A N/A
(B} The area beneath the "Protected Zone" that the Coordinates
inner surface of the windshield was penetrated
by a vehicle component. X v
N/A N/A
Not Applicable /A N/A
i ' /A N/A
/A N/A




TABLE VI

POST IMPACT SUMMARY

FUEL SYSTEM INTEGRITY - FMVSS 301-75

Vehicle 1982 Lincoln Continental

NHTSA No. 820211 Test Date December 20, 1982

Actual

Max. Allow.

Fuel spillage from impact until -0 - 1 ounce
vehicle motion ceases.

Fuel spillage for 5 minute period

following cessation of vehicle -9 - 5 ounces
motion after impact.

Fuel spillage for next 25 minute -0 - 1 ounce/
period. 1 minute
Time duration from impact until 33 30

start of rollover test periods. minutes minutes

Fuel Spillage Location: Mot Applicable

- 17 -




TABLE VII
FUEL SYSTEM INTEGRITY - FMVSS 3031-75

STATIC ROLLOVER

Vehicle 1982 Lincoln Continental . MrMSA NO. 820211
S B s T
o
() Fuel Filler
Cap Location
Actual Max. Allowed

Rollover fixture 90° rotation 2 min. 1 to 3
time 13 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation -0 - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -9 - 1 ounce
Fuel spillage during 7th minute
period from onset of rotation -9 - 1 ounce

Fuel Spillage Location: Not Applicable




FUEL SYSTEM INTEGRITY - FMVSS 301-75

TABLE VIIT

Vehicle 1982 Lincoln Continental

STATIC ROLLOVER

NHTSA No.

820211

Actual Max. Allowed
Rollover fixture 90° rotation 2 min. 1l to 3
time 13 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation -9J - 5 ounces

§

Fuel spillage during 6th minute
period from onset of rotation -0 - 1 ounce
Fuel spillage during 7th minute
period from onset of rotation -0 - 1 ounce

Fuel Spillage Location:

Not Applicable




TABLE IX

FUEL SYSTEM INTEGRITY - FMVSS 301-75

STATIC ROLLOVER

Vehicle 1982 Lincoln Continental NHTSA No. 820211

Actual Max. Allowed

Rollover fixture 90° rotation 2 min. 1 to 3
time 17 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation -0 - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -9 - 1l ounce
Fuel spillage during 7th minute
period from onset of rotation -0 - 1 ounce

—— = ———————

Fuel Spillage Location: Not Applicable

_2‘:)_



TABLE X

FUEL SYSTEM INTEGRITY - FMVSS 301-7S5

STATIC ROLLOVER

Vehicle 1982 Lincoln Continental , NHTSA No. 820211

Actual Max. Allowed
Rollover fixture 90° rotation 2 min. 1 to 3
time 15 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation -0 - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -0 - 1 ounce
Fuel spillage during 7th minute
period from onset of rotation -9 - 1 ounce

Fuel Spillage Location: Not Applicable

- 21 -
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SECTION 3

TEST RESULTS AND PHOTOGRAPHS

Post-impact inspection of the test vehicle revealed almost
all crush occurred forward of the rear doors. The roof
buckled over both left and right "B" post. The front
passenger compartment floor pan buckled and all four doors
were jammed. The right front tire was flat and both rear
guarter panels buckled. The right side rear axel and
housing broke away from the differential. The driver
dummy head and chest made contact with the steering wheel
assembly and both knees impacted the dash assembly. The
passenger dummy head and both knees impacted the dash

assembly.

The windshield assembly revealed no apparent retention
loss during the impact event. The windshield has numerous
cracks developed by apparent cowl/body deformation. A
chrome trim encompasses the windshield glass attached

with body clips. Apparent adhesive is used between the

windshield glass and the body opening.

- 22 -
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SECTION 3

No windshield zone intrusion was recorded following the
test wehicle impact. The protected windshield zone area
did not appear to have been contacted by an object suffi-
ciently to penetrate the styrofoam template outer surface.
The unprotected windshield zone area was not penetrated

by an object, although the windshield experienced numerous

cracks developed by the apparent cowl/body deformation.

No fuel spillage was recorded following the test vehicle
impact, nor during the time periocd before the start of
the rollover test. No fuel spillage was recorded during

the rollover test increment time periods.
The 1982 Lincoln Continental - 4 Door Sedan test vehicle

appears to comply with all the requirements of FMVSS

212/219/301-75.

- 23 =~



Figure 3-1
1982 Lincoln Continental - 4 Door Sedan

NHTSA 820211

Pre-Test, Windshield Template View

- 24 -






Figure 3-2
1982 Lincoln Continental - 4 Door Sedan
NHTSA 820211

Pre-Test, Full Front View
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Figure 3-3
1982 Lincoln Continental - 4 Door Sedan
NHTSA 820211

Pre-Test, Left Side View
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Figure 3-4
1982 Lincoln Continental - 4 Door Sedan
NHTSA 820211

Pre-Test, Right Side View
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Figure 3-5
1982 Lincoln Continental - 4 Door Sedan
NHTSA 820211

Post-Impact, Windshield View
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Figure 3-6
. : 1982 Lincoln Continental - 4 Door Sedan
NHTSA 820211

Post-Impact, Full Front View







Figure 3-7
1982 Lincoln Continental - 4 Door Sedan
NHTSA 820211

Post-Impact, Left Side View
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Figure 3-8
. ’ 1982 Lincoln Continental - 4 Door Sedan
NHTSA 820211

Post-Impact, Right Side View
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Figure 3-9
1982 Lincoln Continental - 4 Door Sedan
NHTSA 820211

Post-Impact, Right Side View
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Figure 3-10
1982 Lincoln Continental - 4 Door Sedan
NHTSA 820211

Post-Impact, Rollover Test, 90° Increment

- 42 -
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Figure 3-11
) 1982 Lincoln Continental - 4 Door Sedan
NHTSA 820211

Post-Impact, Rollover Test, 270° Increment

- 44 -



iy S

o et S —

PSS

P —  ——
f

:

1




SECTION 4




Y754

x SECTION 4
@
4.0 OCCUPANT RESPONSE, VEHICLE ACCELERATION AND LOAD CELL
BARRIER SUMMARY DATA
' The following data sheets summarize:
A. The Dummy Position Data (Part 572 Dummy In-Vehicle
. Position/Part 572 Dummy Pre-Test Clearance Dis-
tances Sheets)
. B. The Occupant Response Data (Part 572 Dummy Data
Sheet)
. C. The Vehicle Acceleration Data (Vehicle Structural
\ Data Sheet)
. ' D. The Pre and Post-Test Vehicle Dimensions Data
e (Vehicle Measurement Data Sheet)
X E. The Force~Crush Data (Load Cell Barrier Data Sheet)
@
More comprehensive data is presented in Appendix B in the
form of computer-generated plots.
R J
®
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In addition to the occupant and vehicle data, a full
face load cell barrier was used to assess aggressivity

by defining force levels and regiomns.

The driver and passenger seat belt restraint system
were instrumented and photographed to provide belt
spool-out and belt stretch data during the impact event.
The driver side belt retractor spool-out was determined
to be 2.7 inch, while the belt stretch was determined
to be 7.3 percent with a 1,686 pound belt load. The
passenger side belt retractor spool-out was determined
to be 2.8 inch, while the belt stretch was determined

to be 26.7 percent with a 1,504 pound belt load.

Each shoulder belt was marked at the D-ring after dummy
positioning to provide a static measurement of belt posi-
tion after the impact event. Post-impact measurement of
the driver shoulder belt was 1.75 inch, and the passenger

shoulder belt was 0.75 inch.

All values from the driver and passenger test dummies

satisfy the FMVSS 208 injury criteria requirements.
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TABLE 4-1
PART 572 DUMMY IN-VEHICLE POSITION

VEHICLE 1982 Lincoln Continental ' NHTSA No. 820211

POSITIONING DATE: Dec. 20, 1982 AMBIENT TEMP: /1 °F <TIME 1400

SEAT TYPE: Bench ' ADJUSTER TYPE: Manual
X Bucket \ X Power
Split Bench

BUCKET SEAT BACK TYPE: Fixed '
X Adjustable Reclining

™\ P3.9"
HEAD
/ 820
/
26.1"
\\ —_— —-4° __E
~ — \.
12.4°
17| H' Point
A T
) A&
DRIVER * 57.8" PASSENGER
S/N S06 | S/N S03
"I 45.5" —
15.5°
—d
7- 7“ 8. 5"
f {
Door_glass $ Doorglass
Height ( Height
s
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DRIVER

HW =

HR =

HS =

Ch =

CcS =

15.5 i

19.6

9.5

11.9

22.1

13.8 j

PART 572 DUMMY PRE-TEST CLEARANCE DISTANCES

TABLE 4-2

in.

1n.

in.

in.

in.

in.

in.

in.

in.
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PASSENGER

HH 14.1 4
HW 12.6 j
HR 7.5
HS 9.5
CcD 20.3
AD 5.3
HD 5.4
KD 5.2

in.

in.

in.

in.

in.

in.

in.

in.



TABLE 4-3

MANUFACTURERS SEAT BELT INSTRUCTIONS

BEFORE DRIVING YOUR VEHICLE

OCCUPANT RESTRAINT SYSTEMS
Head Restraints

Raise the head restraint by lifting up on it. Lower the head
restraint by pressing down on it with enough force to overcome
the retaining friction.

WARNING —Adjust the head restraint so that it is just
behind your head and never behind your neck to reduce
the chance of injury in the event of a collision.

Continuous Loop Lap Shoulder Belt System

Ford Motor Company recommends that you always ‘‘buckle up'’
for safety. In some areas, seat belt usage is required by law.

Your vehicle is equipped with a continuous loop lap-shoulder beit
system for the driver and right front seating positions. The drivers
position aiso contains a seat beit warning chime system. If the
driver does not buckle up before turning the ignition on, the chime
will sound for four to eight seconds. The seat belt warning light
will remain on for the same time period with or without the beits
buckled.

For infants up to 20 pounds in weight, we recommend the Ford
Infant Carrier. For children 20 to 50 pounds in weight, we recom-
mend the Ford Tot-Guard. For details, refer to the Infant and Child
Restraint section of this guide. Both units are secured with front
seat lap-shoulder belts or rear seat lap belts. All other passengers
should use the beits as provided.

Front Lap-Shoulder Beits

After entering your vehicle, adjust the front seat to obtain the best
position for your driving comfort and visibility. Then use the
foilowing procedure for fastening beits.

¢ Pull the lap-shouider belt from the retractor so the shoulder por-
tion of the belt crosses your shoulder and chest and insert the
beit slip tongue into the proper buckie until you hear a snap and
feel it latch.

¢ The shoulder restraint portion of the belt adjusts automatically
to a snug position. The inertia reel allows freedom of move-
ment, locking tight only on hard braking or impacts of approx-
imately 5 mph (8 km/h) or more. The reel cannot be made to
lock by jerking on the webbing.
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TABLE 4-3

MANUFACTURERS SEAT BELT INSTRUCTIONS

(Continued)

BEFORE DRIVING YOUR VEHICLE

¢ The lap portion of the belt adjusts automatically to a snug
position.

WARNING —Never allow more slack than is required to in-
sert a fist between the shoulder belt and the chest. Never
wear the shouider beit under the arm. Never swing it
around your neck over the inside shoulder. Never use a
single beit for more than ene person. Be sure the belt is
fitted around the hips, not the waist. Use the shoulder beit
on the outside shoulder only. Failure to follow these
precautions could increase the chance and/or severity of
injury in an accident.

ADJUSTING SHOULDER PORTION—To relieve belt pressure on
your shoulider after the belt is fastened, a shoulder harness com-
fort regulator is provided in the shoulder retractor. This requlator
allows you to adjust your shoulder belt length for optimum com-
fort. This comfort regulator works like a window shade.

* Close the door

* Pull several inches of shoulder belt away from your body and
release

¢ Pull down a small amount of shoulder belt and release
¢ |f desired setting is not achieved, repeat the above procedure.

The comfort regulator is designed to automatically release when
the front door is opened. If the lap-shoulder belt is unbuckled
“wthile the door is opened, hand guide the lap-shoulder beit back
into the retractor to prevent the belt tongue from causing damage
or injury.
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TABLE 4-4
PART 572 DUMMY DATA

Vehicle 1982 Lincoln Continental NHTSA No. 820211
DRIVER PASSENGER
Driver S/N 506 Positive* Negative* Positive* Negative™
Direction Direction Direction Directiuu
Passenger S/N S03
Peak Time Peak Time Peak | Time Peak Time
G (msec) G (msec) G (msec) G (msec)
HEAD ACCELERATION
Longitudinal 30.9 {199.0 | 105.9 | 82.6 1.8 |204.0| 52.0 |110.2
Lateral 11.4 | 90.2 2.4 [177.8 3.9 |190.8 4.7 | 1lo.6
Vertical 2.1 24.0 48.4 97.6 1.3 19.2 54.1 10l1.6
Resultant 107.8 | 82.6 68.8 |108.8
HIC 750.0 (81 - 108 msec) 728.2 (73 - 119 msec)
CHEST ACCELERATION
Longitudinal 6.4 |203.2 46.5 | 96.6 0.5 18.8 | 37.2 70.8
Lateral 12.0 96.0 2.7 1(138.8 4.0 86.4 5.8 75.8
Vertical 9.3 | 80.8 l14.4 | 59.0 || 10.4 |143.6 | 14.8 | 11ll.6
Resultant 48.7 | 9.4 37.6 70.8
CSsI 365 (45.8 G - 3 msec clip) 270 (37.0 G - 3 msec clip)
()| msae) | ) [qame) | av [gege) | am | gone)
FEMUR LOAD
Left 32 41.0 723 91.2 32 27.2 | 1393 81.8—’
Right 56 47.4 | 1136 77.4 8 15.8 | 612 73.0
BELT LOAD
Torso 1686 77.4 1504 81.0
Lap 1021 69.2 875 62.8
Average Vehicle Impact Speed 37.735 mph
*Positive Direction - Longitudinal: Forward
Lateral: Leftward
Vertical: Upward
Femur: Tension
*Negative Direction - Longitudinal: Rearward
Lateral: Rightward
Vertical: Downward
Femur: Compression
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TABLE 4-5
VEHICLE STRUCTURAL DATA

VEHICLE 1982 Lincoln Continental NHTSA NO. 9820211

— A B C ——dt— D —»

5%@ fﬂ- E -

- I N — =
46 ‘
F

L2 | |l _e

- - == -t s —-

[

)
r Re
— K&

3 \/‘

, O+
L ~— v
X+
M

DIMENSIONS (IN.) ACCELERATION SUMMARY .
A 32.3 NO. LOCATION X+ msec X- msec
g 32:i 1 |Engine Top 4.1 86.0 | 82.6 36.6
D 35,2 2 Engine Bottom lo.8 49.0 73.6 36.0
g 23:3 3 |Left Brake Caliper | 39.3 82.8 | 78.1 61.6
G 19.9 4 Right Brake Caliper| 65.1 81.8 91.4 60.6
I:g ;2§ 5 Below Front Seat 2.9 169.8 44.4 55.6
J 22.5 6  |Below Rear Seat 2.9 167.8 46.0 55.0
E 13; 7 |Center of Gravity 26.5 23.2 74.4 53.2
M 148.6 8 Rear Axle Housing 95.4 58.8 |235.3 46.2

- 54 -



TABLE 4-6
PRE-TEST

VEHICLE MEASUREMENT DATA
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TABLE 4-7
POST-TEST
VEHICLE MEASUREMENT DATA

<+

- 56 -

174.

160.

22.
138.

133.
133.

93.
93.

92.
92.

132.
133.

171.
172.

2"
'7"
4ll
4"

8"
6"
2 "
l"

6"
9"

7II
Oll

Oll
3 n




TABLE 4-8
SUMMARY

PRE-TEST AND POST-TEST VEHICLE DIMENSIONS

Measurement Point Pre-Test Post-Test Difference
X1 201.2" 174.2" 27.0"
X2 174.0" 160.7" 14.7"
X3 l46.7" 138.4" g8.3"
X4 133.8" 133.8" o.0"
X5 134.1" 133.6" 0.5"
X6 133.6" 132.7" 9.9"
X7 133.7" 133.0" 0.7"
X8 93.7" 93.2" 0.5"
X9 93.7" 93.1" 0.6"
X190 93.4" 92.6" 0.8"
X111l 93.4" 92.9" 0.5"
X12 133.3" 132.2" l1.1"
X13 133.2" 132.1" 1.1"
X14 145.7" 138.1" 7.6"
X1s5 145.8" 139.3" 6.5"
X16 117.1" 113.5" 3.6"
X17 l6.2" 15.5" 9.7"
X18 17.3" 19.6" +2.3"
X19 195.9" 171.0" 24,.9"
X20 195.8" 172.3" 23.5"
X21 22.6" 22.4" 9.2"
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TABLE

LOAD CELL BARRIER DATA

D1 D2 D3 D4 D5 D6 D7 D8 D9
l
Cl c2 C3 C4 CS cs Cc7 C8 Cce
Bl B2 B3 B4 BS B6 B7 B8 BS
Al A2 A3 A4 AS A6 A7 A8 A9
SUMMARY
ROW D
234 4,405 807 4,224 4,231} 3,512 1,543 2,737 2,179 | 1lbs.
49.8 34.4 63.8 63.4 - 24.2 55.8 55.2 36.8 31.4 msec
ROW C
3,033)| 2,195 113,760 2,231 |16,190 | 3,567 | 5,719 | 1,446 | 2,282 | lbs
35.4 28.0 65.2 45.0 51.6 59.9 57.4 21.8 33.2 msec
ROW B
387 1,919 1,083 22,870127,380 29,450 2,207 7,821 663 1bs.
42.8 63.8 19.2 20.2 44.0 22.2 53.8 60.0 59.6 | msec
ROW A
265 162 166 316 429 349 182 156 300 lbs.
15.4 15.2 66.2 8.4 8.4 8.4 66.2 1l4.6 l14.6 | msec
Upper Section (D + C) Load: 67,400 lbs. 36.9 msec
Lower Section (B + A) Load: 52,790 lbs. 56.0 msec
Total Barrier Load: 107,100 lbs. 54.2 msec
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TABLE 4-10
FMVSS 212/218/331-75
CAMERA PCSITIONS

VEHICLE 1982 Lincoln Continental

NHTSA NO. 820211 TEST DATE December 20, 1982

12
7
-
9
68
X
e

E
=

- 59 -



TABLE 4-11
FMVSS 212/218/3031-75
CAMERA POSITIONS

VEHICLE 1982 Lincoln Continental
NHTSA NO. 820211 TEST DATE December 20, 1982
\
1. Photo-Sonics X -6.0" 2. Photo-Sonics X =-29.0"
13mm 500FPS Y - 0 - 13mm 309FPS Y 30.0"
2 236.9" 2 110.5"
3. Photo-Sonics X -28.5" 4. Locam x 25.0"
13mm 500FPS Yy 34.0" 15mm S500FPS y 328.0"
2__102.0" z__52.5"
5. Locam X 31.0" 6. Locam x 110.0"
10mm S590FPS Yy 190.5" 10mm S500FPS 92.5"
A 58.0" 4 62.0"
Dummy Head 78.0"
7. Locam X 97.0" 8. Locam x 118.0"
13mm 500FPS Yy 90.9" 12.5mm 500FPS y  92.0"
z  64.5" z 62.0"
Dummy Head 74.5" Dummy Head 77.0"
9. Locam X 105.0" 10. Photo-Sonics X -9.0"
12.5mm S00FPS Y 90.0" 13mm SOOFPS Y 1.0"
A 64.5" gz -=37.0"
Dummy Head 74.5"
11. Photo-Sonics x 100.0" 12. Canon Scoopic
13mm S500FPS Y 3.0" 12.5 - 75mm 24FPS
z_ -—37.0" - Documentary -
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SECTION S

.90 TEST FACILITIES AND EQUIPMENT

Natiocwurl Technical Systems (NTS) collision barriers,
vehicle static rollover machine, and data processing/
computer analysis test facilities are located at the

Fullerton, California Division.
This section discusses these specialized facilities, along
with associated equipment and instrumentation required for

the performance of this test.

5.1 FRONTAL COLLISION BARRIER FACILITY

5.1.1 The frontal (fixed) collision barrier conforms to the re-
quirements as set by the NHTSA Office of Vehicle Safety

Compliance (OVSC) and as defined in the Laboratory Proce-
dures for FMVSS 212/219/301-75, TP219-92, dated January 9,

1979, with the following special characteristics.

5.1.2 The fixed collision barrier is a steed clad, steel reinforced
concrete block with a 6'4" x 12' face. The face is 1" steel
plate faced with 3/4 inch plywood. The total mass of the
structure is approximately 200,000 pounds, with a substantial
portion belo~ ground to provide resistance against sliding or

tipping of the barrier during impact.
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The facility consists of a 500 foot concrete paved runway,
with a steel monorail embedded in the approach surface.
Two camera pits are provided to allow photographing the
test vehicle at impact. One pit is located immediately
in front of the fixed collision barrier and is 36 inches
wide (expandable to 48 inches), 7 feet deep, and 23 faet
long (3 feet of the pit length extends under the barrier
face). The second (mid) pit with removable monorail sec-
tion is located approximately 160 feet from the fixed
collision barrier and is 43 inches wide, 7 feet deep, and

23 feet long.

Tow propulsion is provided by a fixed prime mover and
continucus cable drive system located near the mid camera
pPit position. The power plant for the tow cable system is
a 200 h.p. synchrouous electric motor, coupled to an
electronically controlled Eddy Current Clutch and a 4:1

gear reduction transfer assembly.

The endless 1/2  inch diameter steel tow cable is wrapped
around the drive pulley and is tensioned by a pneumatic
loaded idler wheel. The tow cable passes through the

fixed collision barrier and around fixed idler pulleys

to complete the loop. The test vehicle or moving collision

barrier is towed by a dolly assembly attached to the vehicle
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or moving collision barrier by a shear pin release mech-
anism. For a fixed collision barrier test, the test
vehicle is towed within 20 feet of the fixed barrier,

at which point the towing dolly assembly is disconnected
from the test vehicle and the test vehicle proceeds under
its own momentum for the final 20 feet to impact. For a
moving collision barrier test, the moving collision barrier
is towed within S feet of the test vehicle, at which point
the towing dolly is disconnected from the moving collision
barrier and the moving collision barrie; proceeds under its
own momentum for the final 5 feet to impact. Heavy steel
Stops actuate the tow cable release mechanism and prevent
the towing dolly from continuing past the point of impact.
The towing dolly is designed to fit inside the monorail such
that it is constrained in the vertical and lateral directions,

and capable of sliding freely along the monorail.
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SECTION 5

LOAD CELL BARRIER

The full-face load cell barrier is a National Highway Traffic
Safety Administration (NHTSA) furnished locad measuring device
to be utilized for selected frontal tests with the following

special characteristics.

The full-face load cell barrier is a 39" x 83" flat face
configuration consisting of thirty-six (36) individual load
cells faced with 1-3/4 inch plywocod. The barrier assembly

is rigidely attached to the frontal (fixed) collision barrier
to form a rigid buttress structure. The load cell barrier
will be used to compare force distributions over the front
structure of vehicles in a crash and to assess agressivity

by defining force levels and regions.

OBLIQUE ANGLE COLLISION BARRIER

The oblique angle collision barrier conforms to the require-
ments as set by NHTSA Office of Vehicle Safety Compliance
(OVSC) Laboratory Procedures TP219-32, with the following

special characteristics.
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SECTION S
The oblique angle collision barrier is constructed of a
flat 1 1/2 inch steel plate faced with 3/4 inch xl‘\alywoodr
The barrier face is 6' X 12' and is adjustable for lef+
or right angle impacts by means of seven tubular'gussets
that attach to the standard fixed frontal collision

barrier to form a rigid buttress structure.

MOVING COLLISION BARRIER

The moving collision barrier conforms to the requirements
as set by Federal Motor Vehicle Safety Standard No. 298,

Paragraph $8.2 with the following special characteristics.

The chassis is constructed of 12 inch steel channel with
tubular frame gussets. The flat impacting face plate is

1/2 inch steel plate faced with 3/4 inch plywoo?. The

- face plate is reinforced with § inch steel channel hori-

zontally welded to the chassis to form a rigid symetrical
Structure. A camera boom extends above the barrier face
Plane to provide a view of barrier to vehicle impact. The

barrier assembly weighs 3,987 pounds and has a four wheel

electric brake system.
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VEBICLE STATIC ROLLOVER MACHINE

The vehicle static rollover machine conforms to the re-
quirements as set by the NHTSA Office of Vehicle Safety
Compliance (OVSC) Laboratory Procedures TP219-02 with the

following special characteristics.

The vehicle static rollover machine is constructed of 10
inch square tﬁbe with adjustable wheelbase and tread width
platforms to accommodate the various test vehicles. The
total usable platform area is 8 feet wide and 25 feet long
with special design feature to accomodate vehicles with a
gross vehicle weight rating (GVWR) of 10,000 pounds or
less with various body configuration heights to 12 feet.
The test vehicle can be rotated left or right and can turn
each 90° rotational increment in approximately two (2)

minutes.

IMPACT VELOCITY MEASUREMENT

The test vehicle impact velocity is measured by two (2)
separate certification timing trap systems located within
five (5) feet of the vehicle to fixed collision barrier

face and to one side on the approach apron. Each timing
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trap system contains two (2) optical beams, mounted
twenty four (24) inches apart, in a mechanical housing
assembly providing a start-stop signal to a digital dis-
play counter. As the test vehicle traverses the impact
apron, a blade attached to the test vehicle rear fender
interrupts each optical beam providing the precise mea-
surement of time interval for the test vehicle to advance
the known distance between the optical beams. Each
interval of time measurement is stored in the digital

display counter and photographically recorded.

The moving collision barrier impact velocity is measured

by two (2) separate certification timing trap systems loca-
ted within five (5) feet of the moving collision barrier

to vehicle impact location and to one side on the approach
apron. Each timing trap system contains two (2) optical
beams, mounted twenty-four (24) inches apart, in a mechani-
cal housing assembly providing s start-stop signal to a
digital display counter. As the moving barrier traverses
the impact apron, a blade attached to the moving barrier
side interrupts each optical beam providing the precise
measurement of time interwval for the moving barrier toc ad-
vance the known distance between the optical beams. Each
interval of time measurement is stored in the digital dis-

play counter and photographically recorded.



5.7.1

5.7.2

SECTION 5

PHOTOGRAPH COVERAGE

Because FMVSS 212/219/301-7S may be a combined test, it is
necessary that all photographic coverage of the test vehicle
be done at one time with specific photographs to document
the areas for Vehicle Safety Compliancé consideration; wind-
shield area and the fuel system. Each report will utilize
only those photographs pertaining to the Vehicle Safety

Compliance Test being reported.

FIXED BARRIER IMPACT TEST

Motion picture coverage of the event employs five (5) lémm
1B Photo-Sonics cameras and six (6) l6émm 51 Redlake Locam
cameras using color film at 500 frames per seccnd (fps).
Also a lémm Canon Scoopic 24 frames per second (fps) camera
with color film is used to record vehicle pre-test condition,
vehicle in-run, impact, and post-impact vehicle conditions
including the rollover increments for documentary purposes.
The eleven (ll) high speed cameras are located at stationary
positions near the point of impact. One is an overhead
camera mounted on a tower above the fixed barrier face on
centerline of the test vehicle at impact. Its field of

view includes the barrier face and the front of the vehicle
to a point about one foot aft of the windshield. A second

and third camera are mounted on top of the fixed barrier with
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their field of view concentrating on the windshield area
(FMVSS 212/219). TheAfourthvand fifth cameras ea=h have
a side view of the test vehicle at impact. The sixth,
seventh, eight, and ninth cameras are located adjacent

to the test vehicle front passengers compartment and
positioned to photograph motion of each test dummy at
impact. The tenth and eleventh cameras are located in
the pit and positioned to photograph the underside of the

engine compartment and fuel tank area.

MOVING BARRIER IMPACT TEST

Motion picture coverage of the event employs four (4) l6mm
1B Photo Sonics cameras and two (2) l6mm 51 Redlake Locam
cameras using color film at 500 frames per second (fps).
Also a lémm Cancn Scoopic 24 frames per second (fps) camera
with color film is used to record vehicle pre-test condition,
barrier in-run, impact, and post-impact vehicle conditions
including the rollover increments for documentary purposes.
Five (5) of the high speed cameras are located at stationary
positions near.the point of impact. Three (3) cameras are
located in the pit and positioned to photograph the under-
side of the engine compartment, with overlapping field of
views, aft to the fuel tank area. The fourth and fifth

cameras each have a side view of the test vehicle at impact.
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The sixth camera is attached to the moving collision barrier
to photograph the contact between the barrier and the test

vehicle.

TIME PULSE GENERATOR

Time data from two (2) sources are contained in the high
speed film coverage. The first is a time reference of 100
pulse per second (pps) light emitting diocde event mark along
the film adge. This pulse is generated by the time pulse
generator and fed to all high speed cameras. Thus, it is
possible to relate film data to a real time base. The
second time record is an indication of time zero (moment
of impact). This is accomplished by a trip switch and
event mark system. The trip switch is positioned at the
impact point so that it triggers the light emitting diode
event mark along the f£ilm edge at the moment of bumper-
barrier contact. Thus, the particular film frame corre-
sponding to the point of impact is clearly indicated on

all the high speed film.
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DATA ACQUISITION AND REDUCTION

The data acquisition and analysis system used for acquir-
ing occupant response, vehicle acceleration, and load cell
barrier force data are shown schematically in Figure 5-1.
A complite list of instrumentation is provided in Table 5-1.
An itemized procedure for acquiring data is provided in

Table 5-2.

Prior to the vehicle impact test the onboard instrumenta-
tion package is installed and a calibration and null re-
ference check is performed to checkout all analog data
devices including the onboard package, the load cell
barrier, and the FM magnetic tape recorders. The moment
of impact trigger switch attached to the vehicle and the
the load cell barrier are also checked out. Immediately
following vehicle impact a post-impact calibration and

null reference check is performed.

The analog data is then played back into a Hewlett Packard
Digital Fourier Analyzer (DFA) system using a HP 2100S

mini computer with 32K word core storage. This system uses
four program controlled analog filters whi~h provides pre-

digitizing filter capability of 48 db/octave above 1250 Hz.
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The DFA is a hard disc based system with standard HP
soﬁtware f?r performing dat: acquisition and analysis
fuﬂctions. The HP software is programmed to automate

the data reduction process. The data is entered into
temporary storage, four channels (one set) at a time.
Table 5-3 defines each data channel and data set. The
data sets are divided into driver, passenger, and load
cell barrier tape recorder groups to facilitate simul-
taneous data acquisition for the head, chest, vehicle,

and load cell barrier transducers and to assure appropriate
calibration of injury criteria and vehicle dynamics. Test
personnel enter the appropriate calibration for each data
channel as the data is read into the computer. When all
data has been acquired it is moved as a vehicle set to
permanent storage on a removable magnetic disc. (All

magnetic discs and FM recorder tapes are retained on file

at NTS).

The only modifications to the data at the time of permanent
storage is the filtering and digitizing process of the FM
tape recorder (2500 Hz) and the DFA (5000 Hz sampling for a
200 ms window). After the data is moved to permanent storage

it is recalled by test personnel and plotted with the appro-
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priate label and vehicle designations. As the data is re-
called, the DFA autoru.iically filters the data with the

appropriate SAE filter.

Figure 5-2 illustrates the SAE class 63, 180, 600 and 1000
filters applied to the data. These filters are in accor-
dance with SAE J2lla, Instrumentation for Impact Tests.
These recommended filters are quadratic double pole with
65% damping and a 12 db/octave rolloff. They are applied
to the data using a frequency domain multiplication of

the Fast Fourier Transform (FFT) of the data followed by

an inverse Fast Fourier Transform (FFT) of the product.

It should be noted that in Figure 5-2 the predigitizing
analog filter attenuates all signalis above the 1250 Hz
cutoff frequency at a rate of 48 db/octave. This has no
effect on the class 60 or class 180 data. The class 600
data is within SAE J2l1la recommendation to 1900 Hz and
=20 db. Above 1900 Hz the class 600 data is attenuated
at 48 db/octave instead of 24 db/octave. This has very
negligible effect on the class 600 data. Class 1000

data is filtered at 24 db/octave above 1650 Hz. Exami-
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nation of typical class 1000 data shows the high fre-
quency compone:cy between 1250 Hz and 1650 Hz are
uniformily less than 3 percent of the largest components
at lower frequencies. The effect of the predigitizing

filter is a very slight smoothing of the plotted data.

Class 60 filters are applied to the vehicle acceleration,
barrier loads, and belt restraint forces, while the class
180 filter is applied to the chest acceleration forces and
class 1000 filter is applied to the head acceleration

forces.

IMPACT DATA

All impact data is presented in computer plots of data
digitized at 200 microseconds per sample. SAE filters are
applied as required to the appropriate data sets. Each data
plot includes labeling, defining the test vehicle, filter

class, and the complete identification of the data plotted.
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SECTION 5

5.8.1.2 DUMMY HEAD DATA

5.8.1.3

5.8.1.4

The dummy head accelerations are processed as cléss 1000
data, and the Head Injury Criteria {HIC) calculation is
performed. The HIC calculations are maximized for start
time (Tl) and end time (T2), using a manual iteration
routine, usually requiring about ten interations and bet-
ween 5,000 and 10,000 combinations of start and end times.
Data output is in the form of computer plots with the
final HIC calculations. Listings of data value and HIC
calculations are available, but not provided in the final

report.

DUMMY CHEST DATA

The dummy chest accelerations are processed as class 180
data. Chest Severity Index (CSI) calculations and the
highest acceleration value of at least three millisecond
duration (3 ms clip) are performed. Data output is in

form of computer plots with the 3 ms clip calculations.

FEMUR LOAD DATA

The dummy femu. loads are processed as class 600 data, and

presented as computer plots.
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SECTION S5

5.8.1.5 RESTRAINT LOAD DATA

The dummy restraint loads are processed as class 60 data,

and presented as computer plots.

5.8.1.6 VEHICLE ACCELERATION DATA

The vehicle accelerations are processed as class 63 data,
and presented as computer plots. Additionally, the longi=-
tudinal vehicle acceleration is integrated to provide
approximate vehicle velocity change and vehicle crush

during the impact event.

5.8.1.7 LOAD CELL BARRIER FORCE DATA

The load cell barrier impact forces are processed as class
60 data. Data is presented as individual cell loads, upper
barrier sum, lower barrier sum, and total barrier sum. Total

load vs vehicle crush is also computed.
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1
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g 3
4
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8
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11
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o 13
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ez
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TABLE 5-2

DATA ACQUISITION AND REDUCTION PROCESS

DESCRIPTION

DA System Installation

DA System Pre-Impact Calibration
Impact Trigger Checkout

Vehicle Impact Performed

DA System Post-Impact Calibration

Data Reproduced From FM Tape Into Computer

a) Data analog filtered at 1250 Hz or 1650 Hz
b) Data digitized at 200 ms sample rate

c) Data sychronized by impact trigger signal

Digitized Data Exagined

Data Transfered Permanent Disc Storage
Appropriate SAE Filters Are Applied
Each Data Signal Plotted With Lables
Chest Severity Index Values Determined

Head Injury Criteria Values Determined

Vehicle Dynamics Evaluated (MPH & Cxush)
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TABLE 5-3

DATA DESIGNATIONS FOR VEHICLE CRASH IMPACT DATA ACQUISITION

DATA TAPE CHANNEL
SET NO. NO. DESCRIPTION

Driver Longitudinal Head Acceleration Ax

Driver Lateral Head Acceleration Ay

Driver Vertical Head Acceleration Ax

Driver Right Remur Force

Driver Longitudinal Chest Acceleration Ax

Driver Lateral Chest Acceleration Ay

Driver Vertical Chest Acceleration Az

Driver Left Femur Force

Driver Shoulder Belt Force

Driver Lap Belt Force

Left Rear Floor Pan Longitudinal Acceleration Ax
Passenger Longitudinal Head Acceleration Ax
Passenger Lateral Head Acceleration Ay

Passenger Vertical Head Acceleration Az

Passenger Right Femur Force

Passenger Longitudinal Chest Acceleration Ax
Passenger Lateral Chest Acceleration Ay

Passenger Vertical Chest Acceleration Az

Passenger Left Femur Force

Passenger Shoulder Belt Force

Passenger Lap Belt Force

Right Front Floor Pan Longitudinal Acceleration Ax
Right Front Brake Caliper Longitudinal Acceleration Ax
Left Front Brake Caliper Longitudinal Acceleration Ax
Vehicle Engine Top Longitudinal Acceleration Ax
Vehicle Engine Bottom Longitudinal Acceleration Ax
Vehicle Longitudinal CG Acceleration Ax

Rear Axle Longitudinal Acceleration Ax

=

-
AUBWNHHEOWOYAUIAWNRRHOW®RNAU & WN

COVWVWOUNNNOARARAUTUNUNILIWW WM NN N P
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DATA DESIGNATICNS FOR VEHICLE CRASH IMPACT DATA ACQUISITION

TABLE 5-3

TAPE
NO.

WWWWOAROAAAAAANRARAAUMIUVIULIUILIWL UILWL U UTUT UL b 8 b i b o o b o

CHANNEL

NOQ

b
CONOATVEEWNNHNMNEFEOWOWENOWUMTI WD

o
N O

ol
HOWVW-IA WU WN

I~ ~
O WVowaN

DESCRIPTION

Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier
Barrier

Impact
Impact
Impact
Impact
Impact
Impact
Impact

Impact-

Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact
Impact

(al)
(A2)
(A3)
(a4)
(AS)
(A6)
(A7)
(a8)
(n9)
(B1)
(B2)
(B3)
(B4)
(BS)
(B6)
(B7)
(B8)
(B9)
(Cl)
(C2)
(C3)
(C4)
(C5)
{(C6)
(C7)
{C8)
(C9)
(D1)
(D2)
(D3)
{D4)
(D5)
{D6)
(D7)
(D8)
(D9)

Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force
Force

Driver Seat Belt Spool-Out
Driver Seat Belt Stretch

Passenger Seat Belt Spool-Out
Passenger Seat Belt Stretch
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APPENDIX A
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®
APPENDIX A
®
E The following photographs are post test dummy positions
and interior compartment locations of dummy contact during

‘. the impact event.

9

r

[ )
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Figure A-1l
1982 Lincoln Continental - 4 Door Sedan

NHTSA 820211

Post-Impact, Driver Dummy View
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Figure A-2
1982 Lincoln Continental - 4 Door Sedan

NHTSA 820211

Post-Impact, Driver Dummy Contact Area






Figure A-3
1982 Lincoln Continental - 4 Door Sedan
NHTSA 820211

Post:Impact, Passenger Dummy View

- 0N -






Figure A-4
1982 Lincoln Continental - 4 Door Sedan
NHTSA 820211

Post-Impact, Passenger Dummy Contact Area
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APPENDIX B
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APPENDIX B

The following computer plots provide complete and
comurehensive occupant response and vehicle accele-
ration along with the load cell barrier data during
the frontal fixed barrier impact test of a 1982

Lincoln Continental - 4 Door Sedan, NHTSA 820211.



oﬁQN

GJWa 0091 mﬁva @ﬁma mﬁoa

i

23§ .01
608 039 @Ay 80Z 0

1 L 1 -
82~

— 9 -

JB3H S.¥3A1NQ 2NOI11HI0T
qQAYM30d *HNOIL1I3NICQ

T HO ‘T 3db4 $¥313M0¥371300Y
Qeal SSUTD '¥3LAI4
S8-288E-146 * ‘ON OrCW

SH3ILSAS TYIOINHIAL TUNOILUN

1 1 i L @.N
Xg 9 5 @l

THANONL 28671 ‘B2 "23Q T3iba
HdM $2°bS 02-12 ¢ °"ON 3714 1S3t

112828 YSLHN QI 31JIH3A
THANIMILNOD NIOINIT $3T10IH3A

WHAITEd H3IBMI LOQ

96



&ﬂom 8281 BB9Y @ﬁvﬁ mﬁmﬁ oﬁ&ﬁ

88e aas et &ﬁm 8

238 .01

1 1 1 1 1 9 z-
e 'W-.n.l
= -2 1
- |m-|
b I.FA.I.
Mv Li?ﬂJHUHdﬂ&. 1 1 1 i w%ﬂl&qqﬁiﬂirsxfélgbﬁkl&.
rr\\. A{ q}rilar
I :}:{..s, s M
I N .
o r'Nlﬁ
- ~3°1
- 1 L 1 i [] —r I 1 1 mlN
AY 2 1 21
THIH S .H3IAINT *NOT11HOO0T
1437 *NOILJ3¥IA THINCNY 2861 92 23 :3ibad
2 HID ‘T 3ddl :3¥313W03373304 HdW +.°PE BZ2~12 ¢ °"ON 3714 1S31
9BBT SSYT3 ¢ ¥3ILTIJ 1126828 HSLHN fdI 3IT2IH3IA
38-288E-146 ¢ ‘0OMN OfW IHININILANOD NTIOJNITT $370IH3A
SHILSAS THIINHI3L TIBNQOI LHNMN WHY90dd HSHYED Lo0dq
o w[\\.. ' .\,\»
S o @ L ® . = L

97



@ﬁaN

eﬂmﬁ 8891 @ﬁvq &ﬁma @ﬁoa

1

a838 8o gt &ﬁm L

1 i i 8" 1-

|m.‘

- B

- 4
- g

llm-.

3 1 1 1 a1

IH3H S .43ATNQ TNO11HI0T
gygmdn *HOII33¥IA

€ H3 ‘1 34Ul 33313K02373208
BBO! SSYUD 1¥3ILIAS
$8~288E-146 * °ON OrH

SWILSAT TTUIINHDIIL TUNOILUN

P Y 1

ITHINONY 2861 ‘@2 °23q : 3LHG

HdW b4"$E BZ-12 ¢ "ON 3714 1831
I12828 BSLHN QI 3121IH34
TULNIHILNOD NTI0ONIT = 3TTIH3A

WBUI0Ad HsH3O 104

[}

98



2882 9881 8891 ©@0P1 Q621 0ost
- | ] 1 1 1

338 .81
608 989 Oﬁw @ﬁm a

L I

A
- 9°1-

S

o

]
N
-t

1 | 1 (]

GH3H S ¥IAANIAT tMOTLIHNION

24% 40 LNBLINS3N tHOLLI3INIA
£-1 HJ ‘1 3dHL *¥3IL3W0¥ITINON
9081 SSYTD 133114
58~288E-126 * ‘ON OfHW

SW3LSAS TYHIINHI3L TYNOILYN

‘e
6

D W

IHYLINS3d 8d 9

TULINOdd 2861 ‘B2 "23Q :3ibd

HdW b2 FE B2-12 & "ON 314 LS3L
112828 USLHN QI 3NJIH3A
FHLANIHILNOD NTOINITT 2 3T3IH3A

WHAI0dd HSHND LOd

99



&ﬁ@m

oﬁmﬂ mﬁo« &ﬂwﬁ oﬂma @ﬁ@ﬂ

238 .01
008 @@y 0Oy @82 @

LZ3IHD S,.¥3AINT INOILIHOOT
T4HMA0d NOI1I3INICA

3 HI ‘1 3dBl ¥313K033T13004
GBI SSHMD '¥3ILIIA
S9-28RE-126 ! "ON OrN

SWILEAS TUIINHIIL TUNOILUN

L i 1 1 81
X8 9 z at

TULNONS 2867 ‘@2 " 030 $31HC

HdlW S2°+£ BE2-~f2 ¢ °ONM 3714 1831
: 11coz& HUSLHH QI 373IH3A
THLNINILNOD NIO3INITT 2 3T131IH3A

WHdO0dd HSHED 10C

1390



B6vnRZ BEB8T B8A1 vébl pazZ1 9081
1 L 1 ) 1 B}

=

i A =
ednfz. T

i ”

o

9

LS3IH] S.¥3ATd0 :HOIL1HI0T
1437 SNDILD3¥IA

HD ‘T 3dul $¥313W0N3T3IY
0871 SSYJ 331714
59-288E~-126 ¢ QN OruW

SWILTAS THITIHHI3IL THUNOILBH

AQ 9D

IYINOH4d 2861 ‘B2 "o3q :
HdW S2°¢E BZ~-12 ¢ 0N 3114

6 e-
9" 1-
2 1-
8" -
b -
o

b

g
z' 1
9°1

g*e
1 6t

3ida
1e3g

112823 YSLHN *dI 3IN3IH3A
THLHINILNOI HI0INIT 2 3T3IH3A

WHYS03d HSHAD 100

101



238 ,_81
88nz 8e81 6821 asrl 2] eoat 908 Qags a0t sac ;]

4 L L 1 ) f 1 L 1 1 A z--
. - g 1
n -2 1
- .lm-'
= _-\ llvi'
Ay ] 1 i ] 1 ufz L JST& L, g

f\)JJfZ\A?/ x\\ \ /\‘ mﬁe St VS
- “vl
— 'm.
o ~—2° 1
- -9 1
[ 1 1 A I ] 1 1 A @.N
28 9 1 B
1S3HD S a3ATN0 NOILHI0D
I38MmdN *HNOILO3NIA THINDNS 2861 ‘@2 "23a :3LBa
2 H2Z 1 3Ad¥l $3313W033713024 HdlW S§.°'+E @2-~-12 “ON 34 LE3L
881 SSYTD f¥DLNI A 11028 USLHN QI IJIHIN
59-28R€~146 ¢ °*ON Orwu THLNINILINOD NHI0JNITT 2 3713IH3N

SWILSAS THIINHI3AL TUROILUN

WHYS0dd HSBHO L0

102



e

Qﬂsm

geet 8891 evdyrT 6821 086l
1 1 i . | i

J38 $+-01
808 889 51%} 4 oac a
—

81

- 8"

LS3IHD S.¥3ATHA :NOILHIOT

ZAX 40 LNULINS3A 3NOIL1D3YIQ
2= HI ‘T 34"l :d313W0¥3I13IIY
@81 SSHID 331714

S8-288E-1¢26 : °'ON OrM

SHILSAS TUITHHIO3L YNROILWN

. - | A A 9°1
INBLINS3Y 38 5 5 61
TYLINONY 2867 ‘B2 °03a :3iba
HdW #.°$E @2-12 * °ON 3714 1S3y

112028 HSLIHN :dl 3ITJIIH3A
THLININILNGD NTIOINITT 2310 IH3A

WHY20¥d HSBED 1L1Da

103



oﬂom mﬁmﬁ mﬁm« @ﬂvu QJN« 0ﬁ@~

338 01
888 ag3 eat Qﬂw 8

=

8" 1-
ret-
.
.

-2 -

SH 2°86 - 2°'S6 S.9 28°5¢b

@.
.
.
.
e

L 1 1 1

LS3HI S.¥3A13G :NO11HI0T
ZAX 40 LINBLINS3d !NOIL1I3NIa
2-5 HD ‘1 344l :3313W0A83N3308
P81 S3HD t¥3ILI4

99-Z8BE-126 : ‘O OrW

SH3LSAS THIINHIIL TUNOILYN

et

JNHLTINS3d Y 2 z et

TULINONS 2861 “BZ °J3Q :3.iHC
HdH S2° € B2-1Z2 ¢ °"ON 3704 1S3i

112028 USLHN dI 3T0IH3A
THLNINILNOD NIOINITT 33V3IHIA

Wud00dd HSHAD 104

104



2170 b mﬁma B3t &ﬁvﬁ Qﬁwﬁ @ﬁ@~

-

d Mrean.
hae Cantad

a.
-
.
ks
5

1 1 I - |

dNW34 L1437 S.H3AINT SNOILHION
NOISN3L :HOI1D23414

8 HY ‘T 3ddi :17133 auol

@69 SSY1J3 1d3LIIA
39-282€-126 * °"ON Oru

SWHALSAS TWIOINHIIL TTHNOILUN

B 1
Sawnod e 01

TULINOd4 2861 ‘B2 °23a t31Ha

HdlW S52°pE Be-1Z ¢ "ON 314 L1831
112028 USLIHN :dI 3IT0IH3A
TYLNINILNOD NIOINIT F331IH3A

WHAJ0d8d HSHYD 104

105



oﬁum &mm« uﬁmﬁ @ﬁva @WNa oﬁoﬁ

- " -

JNWIA LHIIY S.H83ATIAC $MOILHIOT
NOISNIL $NOILJ3AIG

$ HJ *T 3441 £33 auon

809 S$SHIJ :¥3LNI4

S8-288E-146 ¢ ‘OH OrMM

SWILSAS THIINHI3L THHOILYN

1 L i ! a'z
Saunod ¢ 8l

TULINOdd 2861 @2 *23d 331Ha

HdW $2°pE Be-T2 * "ON 3714 18531
112628 YSLIHN '@l 313IH3A
TYLNIHILINGD NTIOINIT ¢ 3T1D1H3A

WHN90¥d HSHIS L0Q

106



@ﬂ&N amwﬁ mﬂwa &ﬂvﬁ mﬁmﬁ @ﬁou

6a88 6093 aadv %1% 14 8

. : ! : @S-
- 8" b~
-9°¢c-
e
a1

1 | 1 i .
]

~8°1
AR
l&.m

-0° b

L1739 43CTINOHS S.H43IAT™A :HO11WI07
NOISN3ILl *NOIL133JIA

6 HO ‘1 3dHL #7730 QU0

@9 SSYTI 1¥3LId

58-288E-126 ! "OH OfW

SHILSAS TMYIIMHO3L TUNOILHN

1 i 1 { a's
SaNNod e at

JYLNOY¥Y 2861 @2 "23Q *3idd

HdW t. € B2-12 ¢ °“ON 37114 1S3L
F12828 BSLIHN 3dI 310IH3A
TYLNIHILNOD NTI0JHIT £ 3TQAIH3IA

WHY90dd HSUAD 1047

107



@ﬁ@m

9981 BB91 e+l 0821 eaol
i A 1 1 1

238 .81
808 ©99 ©Gor @82 O

8 2~
~9" 1~
AN
-g- -

lvil

- ¢

17134 4471 S.¥3AINT NOILHOOT
NOISN3L *NOIL1J3dIC

At H2 ‘1 34Ul 71132 aoo’

89 SSYID 133114
§9-288€-126 * 'ON OrM

SHILTAS TYIIHHI3L TUNOILWN

| i . i @-N
SQNnod o ot

THINONY 2861 ‘82 " 23T :31bq

HdW b2° € B2-1Z ¢ °“ON 3703 LS3L

112028 USLHN Q@ 3IT1JIH3A
THLINIHILINOI NIO3NIT ¥3TIIMIA

WHBYI0¥d H3HAD 10Q

‘4

108



-f

ez
-}

esg1 9821 oet+l B8vZ1 600l
| . L 1

I

888 299 a4 @ﬁw 3]

1 ] A

B° 5~
- @° p—
B
R

ll@l .ﬂ.l

a*
-8 1
- 8" ¢
~B8°€E

~ 8" b

1 L 1 A

1739 1H3S d3AINT :NO11HI0
110 3NOIJI34IC

2 H1 £ 3dHL THILIWNOISHILK3
JNON 331714

§9-288E€-146 & "ON OCY

SHILSAS THIINHI3L THHOILUN

2'g
S3IHINI 187

TYLINONY 2861 ‘A2 "23Q :3LHA

HdW SZ°vE B2-12 ¢ "0OH 3714 1S31

112628 US1HN 0l 3IN3IH3A
THANINT INGS MTI0OMIT 2 31JIHIA

WHd30dd HSHAEd 1oda

109



GﬁQN

8081 BBS9T @6P1 0B8V2T 66001
1L 1 | - i .|

338 .01
808 a9 @8y 902 @
J—

1 1 1

8*1-

i [ ] L 1

17349 1d3S ¥3AT¥Q *NOILIHIDM
HOB3YLS SNOILI3INIA

8 HJ € 3dHl SAILIFWOSHNILLA
JNOM 3317714

59-288E-146 * "OH Oru

SWILSAS TMHIINHI3L TTUHOILUN

81
ISINA/HINI 81" g 01

THLNOYd 861 ‘@z "23q *3luad

HdW SZ2°#c B2-T2 ¢ "ON 37114 1831

112628 USLHH 01 373IH3A
THLANINILHOD NTIOINIT #37JIH3A

WHYICEd HSUE3 10a

1190



mﬁoﬂ

21713 2968 802 mmw 083

A 1 L

73S .01
eay @Bc 9z  8Al  ®

- 8°

4 1 1 -l

1739 1H3S A3ATYA $NOILIHIOT
HIB3d1S *HOILI3NIA

2 HJ € 3dHl :d3L3IN0SHILXY3
JNON *y3LTId4

§9-288E-146 ¢ "ON OrW

SH3LSAS THIOINHI3L TUNGILBH

2°1
33NdsHINI B1° p @1

MHINOYS 2861 ‘@2 *23Q :31HQ

HdW S2°¢ pz-12 ¢ "ON 3714 1831
112028 YSLHN QI 3ITIIH3A
TYLNIHILINOGD NIOINIT 2 3I3IM3A

WHN90ad HSUNO LOd

g

111



s

538 01

8882 2170 9481 8021 29917 2] 1) 510 aget 868cT 9011 Qa1
1 f f o i f 1 1 N 1 2 1-
- - g -
= — g~
L - b -
l;‘?ﬁf!ﬂ]k\ Ffﬂd &S{iJf < T
1 1 L ) i - ] i | i 1 } @
— 'N.
- - 40
o '0.
- lm.
1 L i L 3 - 1 L 1 a' 1
337Nd-/HIKI @1° ﬁtmﬁ
L7739 1U3S ¥3AIdd SNOGILHIOT
HOH341S $NDIL33HIA THYLNOdd Z8671 82 "23d :3idd
2 Hl £ 3ddl S ¥3L3INOSNIALKXI HdW SZ2°"#€ @2-1& ' "ON 3[4 1831
JNON 1¥3101 4 1120628 HSLHW QI 3JTJIHIA
S9-Z8BE-T14¢ & "0OH Orwu TYLMNINILNQD NIOJNMIT 3 3I1JIHIAA
SHILEAS BIINHI3L TIUNCGILUN WHY90dd HSUHAd Loa
o . . ) o e ’

112



Oﬁsm @ﬁmﬁ &Joﬁ Qﬁva mﬂm« &ﬁ@«

935 91
@es @09 69y @Bz @

| (S antiintid L 1

[\ 1 1 0" 1~
lmnl
1-@-1

- 4o -

i\\)?!l// ~2° -

Bt T, SO
L ] b ar

|N-
.lvn
.’@-

. ' . 'm-

GU3H S .,¥39IN3ISSHA *NO1LBHIOT
AdHMA0d THDILOINIA

T H2 ‘2 3dYl 1 34313W0d31300Y
BEOT SSUID tAILIA
S9-288E-146 ¢ "ON OMrM

SW3ILSAS TPIINHIIL TUNCOILYUN

'

a1
X8 9 o 8T

THINOANY 2861 ‘B2 *23d :3iHG

HdW S2°$S B82-[2 ¢ "0ON 3704 1S3l
112828 YSIHN :dl 372IH3A
TFHLHANILNOD NIOONIT *3131H3IA

HHY20dd HSUHAED Log

113



888z ee81 068%1 08kl poeZl 09081
1 1 i [ 1

J—

938 .01
088 @93 08y @@ O

N 1 1 0 1-

- 2"
= P
- g
=N

GU3IH S JIONISSHd *NGI1HIOT
L3377 $NDIL1J33Ia

2 M3 ‘2 340l $3L3W0¥3I1300Y
Q8T SSYTI0 fY¥3ILTI4
58-288c-146 ¢ 'ON OrW

SW3ILSAS TYIINHI3L TUNOILYM

1 1 1 I o' 1
A 8 Bt

THLINONS 2861 ‘@2 *0J34 :3LH4d

HdW $2°+E€ 82-12 ¢ "ON 3714 1831
112828 USIHN QI 319IH3A
IULHINI LNOD NIGINIT ¢ I1JIHIA

WHYI0dd HSU3I loa

114



@@@N @ﬂwﬁ Qﬁmﬂ @ﬁvﬁ aﬁNa @ﬂaa 398 899 get 992 A

f 1 1 1 a*1-

b IlM.'
- ~ Q" -
" o, -4 —

}f v

- -2° -
e e, = RN 1 1 | L { et o
- IN.
- = $e
— ~ g
- lm.
0 L 1 1 1 ] 1 1 1 1 8'1

289 o1

GH3IH S J3YMISSH4 *NOILHI0T

qgyundn :NDIL1J3dId TULINOMY 28671 ‘@2 030 :31ba

€ HO ‘2 34Ul 1331310373004 HdlW v2°bE BES-12 ¢ "ON 3[4 LS34

BEB1I SSH0 A3JLI A F12028 USLHN *dI 3731IH3A

S8-2882-146 ! °"ON OrH AYININILNOD NTIOININ T 3ITJIH3A

SWILEAS TTHIAINHI3L TUHOILUHN WHA90dd HSHAY] LOd

...(1.‘. « . P

115



8992
1

Qﬂmﬁ @ﬁ@a &ﬁva mﬁmﬂ &ﬂaa

888

138 4-01
@99  eer 9@z 0

'Nl
lrvl
_|~Wn

- g

QH3H S 33IINISSHd THOILHI0M
ZAX 40 INBLTINS3IY SNDIL1J33Id

£-1 HO ‘2 3dBl *A313KWO¥313I0Y

2881 SSYUTD *33LTI4
58-288E-126 ¢ "ON OrW

SW3LFTAS TYIINHI3L TBNOILBN

. 1 1 @-ﬁ
1HHLINS3Y a8 3 5 87
IHAINONA 2261 ‘BZ *034 :dildd

Hdll $2°bE @2-12 ¢ “0ON 3714 1S3L

112078 USLIHN {dI1 JTJIHIA
THLNINILNOD NIQINIT #313IK3A

WHY30dd HSHYI LOa

116



@ﬁ&N oﬁwu

2891 @edl BaZ1 @901
1 L e

338 .01
983 @99 B0 0Bz O

6" s-
L o b
N

9" 2~

~0Q° -
e

m.
8" 1
-e'e
-8 €

-8 v

133H3 §.,d439N3SSHd *NOI1.1HI0T
Qa5MI0d *HNOI1D3d10

§ HI 2 3401 $¥3ILIN0YINIIM
©BT SSHTD 1331714
S9-288E-126 t 'OMN OfH

SWILSAS TUIINHI3L THNOILYN

8's
XH 9 p 81

THANOJY 2861 ‘@2 030 :3iBC

HdW 52°#€ B2-T2 * °*ON 3114 1s3L

112028 HSLHN :dI 3TIDIH3A
THANINTILINOD HI0JHITT S3T13IH3A

WHYS0dd HSUYI L10a

117



Qﬁ&m &ﬁwa &ﬁoﬁ &ﬁvﬁ mﬁwa @ﬁag

238 p-01
oe8 @03 @0y @Az o

- g
lwl

‘m-

1S3H3 & .J3INISSHd INOI1H201
1337 $NOI1D2341d

9 HJ 'Z 13401 :¥31L3W0¥ITII0H
881 SSYTY 1¥3ILTIAL
S59-¢88€-146 ¢t 'ON OrH

SW3ILSAS THIINHIZL TYNOILYH

91
A9 et

THINOY4 2461 ‘B2 330 :3LHA

HdW §2°#E€ BZ-12 + *ON 37714 1S3l
1126268 BSLIHN :d1 3I712IH3A
MALNINILNOD NI0ANIT f31JIHIA

WHYA0Nd HSHAD Loa

118



338 .01
9082 0081 9091 60+1 0621 0061 @03 099 8ad aac 8
1 1 1 N | " 1 i S I 1 | Q-Nl
= -2 1~
— - g -
b ]*.JI.I
_{._/f(,.?— L i 1 L 1 I __._w 1 AL A dA f a3 9"
L L 4.
5 - o-
™ R
= -9 1
A 1 [l 1 i 1 i 1 1 1 8"z
zZ4 9 @I
1S3HI S.¥39N3SSHd :NOILYIOT
TdMmdN HNOILO3NIA TY1NOYY 2861 ‘@2 *J30 3LHG
2 HI ‘2 34Ul 2¥313K0¥3IT13008 HdlW S4°$E B2-12 * “ON 3714 LS3L
881 SSUTD 1AHINIS 112028 USLHN 3dI 3T7JIH3A
§9-288£-126 ¢ °"OM OMM TYLNINTLNOD HT0JINIT :3TNTIHIA
SKILSAS TYIINHI3L TUNCOILBN WBA90dd HSHYJ Lod
!
r{ll\. . ' 1\‘&
e ° ® ® ® ¢ ®

119



Qﬁ@m &ﬁmﬁ &ﬁmﬂ &ﬁwﬁ mﬁmu @ﬁ&w

J38 .07
938 a9 aadp &ﬂm Q

0" 5~
- 5" b
— a8t b
- @ 2--

l@-w-u

\kllhl ar

\ IQ.“
\\\ -atz
-ae

-0 F

1S3HI S.¥439M3ISSHd :HOI1HI0T
ZAX 40 LNBLINS3N SNDILD3INIO
2-5 HD ‘g 34Ul 1¥313W0A3300Y
980T SSHTD A3LTI4
59-288€-146 ! '0OH OFKW

SWILSAS TWIINHIZL THUNOILWN

85
ay 9 81

HiNOdd 2861 P2 "33 :3ILH

Hodld S2° ¢ BS-12 ! "0OH 3704 153K
112628 YSLHN Q@ 3I0IH3IAN
TIHLHINILNGD MTI0ANITT :3T10IH3IN

WBY¥00dd HSH¥D 104

120



w.v

s

»t

@M@N &ﬁmﬁ ommﬁ @ﬁvﬂ @ﬁwﬁ Qﬁon

333 07
608 009 00V @BZ 6

e°s-
-0 b
-0 E-
8" 2-

-9 1-

SH &2 - b $.9 10°LE

1 1 L L i

&-

)

-8°1
82
-e'e

~ 8"+

1S3H3 $.d839H3ISSHd tNOTLIHI0T
2AX 40 LNHLINS3Y :NOIL23NIA
2=-8 HD ‘2 3481 *3313W0¥3135904
9981 SSU10 ¥3L7IAd
S9-288E-126 :t 'ON OfW

SHILSAS TTUIINHI3L TYNOILUN

2"
¥ 9 | el

THINOYY 28671 ‘82 °03Q *3iHa

HdW S2°%E @2-12 = "OH 3714 1S3l
112628 HUSLIHN 301 3ITIIHIA
THLNINILNGD NIOINITT 2 3T0IH3A

WHd90dd HSHAD 100

121



paaez @ﬁm« aﬁw« @ﬁvﬁ QJN« @ﬂ@a

938 .01
bes @29  @sy  BOZ  ©

-9 1

4NN3I4 L1437 S.339NISSHA :NOILHO0OT
NOISN3L $NOLLJ3INIA

8 H2 ‘Z 3dHl 71132 QYo

Pe9 SSHTID '¥ILNI4

559-288€-126 ¢ 'ON OrM

SWILSAS THITINHIIL THHOILON

1 1 1 1 oz
SaNNOd o et

THLINONY 2861 ‘@2 " 33d : 3160

HdW 52°#E B2-12 ¢ "OW 3714 1S3t
112028 HSLHN *dI 310IH3A
AHANINILINDD NIOJINIT $3TTIH3A

WHY¥90dd HSUND 104

122



oﬁsm oﬂmﬁ o&mﬂ Qﬂv« aﬁN~ &mm«

gas

1

aas

a8t @ﬁw <}

338 .01

Vo4

..IN-l

Peed

8"
A
1*.
- e

- g*

dNK34 LHDIY $.339N3ISSHd *HOILHOO]
NOISN31 tNOILI3NIC

¥ HD ‘2 3441 71132 auo7

809 SSHIJ T¥3ILIS

§58~288E-16 ! “ON OrW

SHILSAS TTHIINHI3L THYNOILHN

0" 1
SaHNOd ¢ @l

IWBLNOMY 2861 ‘@2 *023Q :3lun
HdlW $4°pE @2-12 ¢ "ON 3714 1531

112028 HSLHN $dI 3713IH3A
TULININILNOD NTQINIT 2 3TJIH3A

HBY90dd HSYIJ 104

123



O@NN @ﬁwa @ﬁma &ﬁv— &Jmﬁ &ﬁaﬁ

a°z-
9" I~
-2t -
- g -
-

a°
- b
- g-
AL
—9° 1

b 1 L 1

1139 ¥3AINOHS S MIINISSHL (NOILHION
HOISN3L :MNT1233IC

6 H3 ‘2 3441 77130 auo’

89 SSHTI3 Y3114

§8-288£~126 ¢ 'ON OrM

SHILSAS TTHIINHO3IL TUNOILBH

92
SUNNOd ¢ 81

IHLINONY 2861 ‘@2 234 :3LHq

HdW $2°$E B2-12 : "ON 3714 1S3L
112028 YSLIHN QI 3ITIIHIA
THLNINILNDD NYOINITT $3T12IHIA

UBYI0Ad HISUYD Lod

124



QﬂQN oﬁwa gest &ﬂva aﬂmﬂ &ﬁua

A

338 .01
@es 909 ©OF @82 B

a*e-
-9 -
KA
- g0 —

-lv--

_a °

IAV-
v’m-
K2R

~9°1

'l 1 1 k.

1734 dH7 S.d39N3ISSHd THO11Y207
NOISN3L *NDILI3INIC

81 HJY ‘2 3481 ¢ 1133 ason

89 S$SH1D =NILIA

§8-288€-126 * "GN Oru

SWILSAS THIINHI3L TUNOILHN

92
SANNOd ¢ BT

TYINO¥Y 2861 02 °*I23a :31Ha

HdW bi°PbE B2-1T2 ¢ "ON 3704 1831
112628 BSLIHN :d4I 3T3IH3A
THLNIHTANGD NIGOMITT *3713IHAA

WHY90dd HSHNI 10Q

125



L%

121715 4 nﬂwﬁ mﬁmﬂ @ﬂvﬁ &ﬁma &ﬁma
1

238 .81
908 ©93 98b @Bz B

8" 5-
-G b
QA e~
-9t 2~
PR

1

-8t
~B°¢2
-9 ¢

8" ¥

de b | L 1

1738 1Y3S ¥39MISSHd :HOILHINN
1N0 SHOTI123d1q

6 HD € 34Ul 2d3L3W0ISNILIKI
3NOH 431714

59-288E-146 i ‘"ON Oru

SHILSAS MHIINHOIL TUNOILHN

2" s
S3HINI  [_et

TYINONS 2861 ‘82 230 :3Lud

HdW S2°pE @2-12 ¢ "ON 3714 1S3L

112828 USIHN QY 3JTIIH3A
THLINIHILNOD NIOJINIT f313IHIA

WHII0Nd HSHIT L0OQ

126



@ﬁ@m

@Jmﬂ mﬁmﬁ @ﬁv« @jma @ﬁad

808

1739 1H3IS d§33NH3ISSHd SNOI1BINT
HOU3NLS *NOILI3ANIA

AT HJ £ 348l *H34L3WOSHILX3
JNON 2331714

39-288E-146 * "0ON OrH

SWILSAS TMYIINHI3IL IBNOILUGN

L 1 1 82
ISIN/HONT 81° |, @l

IYUAINQYA 2861 ‘@2 230 :31ug

HdW 82°+c 82-12 ! "ON 3714 1S3l

112828 BSLHWM dI 371JIH3A
AHLNMINILANGD NIGIHIT 2 31TIH3A

WHYI0dd HSBHI 104

127



6a8l
1

806 gos ges Bea9 e8s

1 ] i L 1

938 ;.81
ey o@oc 892 021 9

g e~

~ 91—

@
- 4
- g-
21
~3°1

1739 1Y3S ¥3IJNISSHd *HOI11HI0T
H3H341lS NOIL1D3491d

81 HJI € 3dHl *J3LINOSNILX3
INON (331714

§S9-288€~-146 & “ON O

SWILSAS THIINHI3L TIBHOILGN

[ N ry

N

a2
35Nd/HINT B9T1° o 81
GHLNONY 4 Z86T ‘P2 034 :31HA
HdW S2°vE @2-12 ¢ "ON 3714 1S3i

112828 USLIHN QI 3ITJIHIN
AYLNINILNOD NTI03NIT 2 3TIIHIA

WHd90add HSUAD Log

128




9282 0961 8831 080621 08891 0BaSt
1 1 A 13 | 1

&ﬁvﬁ oﬁma oﬁNH Qﬁwa 08091

33§ .81

8° e~
9" 1~

-2t I-

..lmul.

o

: 2
- 4
- g°
-1

—9° 1

i i 1 i

1734 1835 d39NISSHd SNOI1BI01
HOIY3ALS #NOLLIO3NICQ

81 HI £ 3dUL 2J3FLINOSHILKI
3INON 1 ¥3L714

59-2888-146 t "ON OrW

SH3ILSAS HIINHIZL TYNOILHUN

-
3SINd/HINI B1° @ 67

TYLINON4 28671 @2 °23Q *3lHQ

HdW S2°#€ B2-12 ¢ "ON 3714 1831

112628 USIHN :aI 33TH3AA
THLHINILNOD NIGINITT 2 37JIH3A

WB¥30dd HESHAJ Ll0oa

129



a8 01v81 Ha91 861 0621 08061
i |1 L 1 1 J

29¢ 099 09y &ﬁm 8

238 401

1 1 i

I } N 1 4. .l

@~
TR

21~

N

ar
- bt
- g
AR

- 91

401 INISINI :NO11HI0T
I4HNA¥04 $NOILIINICQ

€ HD f£ 3441 ¥313N0¥INIJ0Y
@9 SSHUT3 t¥3LI4
58-288€-126 : 'OH OrW

SHILSAS HUOIMHI3L TUHOI1UN

J— i L —t Q-N

RCTIE T3

TYINO¥S 2861 ‘@2 °23Q :3LHA

HdW $2° b€ B2-12 ¢ "ON 3704 1S3t
112828 WSLHHW *dI 3JTATH3IA
THLHINTLHNOD HICINIT 2 373IHAN

WHYO0dd HSHA3 104

130



oﬂmﬂ &ﬁwa Dﬂva oﬁwa Qﬁou

&ﬁm 289 asd gac a

-g- -

, .IV.I
1 f/(?#fl.

=7 e’
IVO
Tm.
~Z'1

-9 1

WO1108 3NIAINI :NOI1H307
g4BAN04 SNOILI3NIQ

¥ H2 ‘€ 3d4ul *¥313W0¥3N3I0H
B9 SSUTD 1¥3ILNIA
$8-288E-126 : "ON OrW

SW3LSAS TIHIINHIIL UHOI LUN

B e
X4 3 5 @1

TYINOYS 2861 ‘@2 "23d t3.1UQ

HdW #2°¢S 82-12 ¢ °"ON 3714 1531

112828 BSLHN dI 3TIIH3A
AYLNINTILNOD NIIOIWIT 2 3N13IH3A

WEd90dd4 HSUAD Lod

A

131



&ﬁom &ﬁmﬁ Qﬂw« @ﬁvn Qﬁm~ oﬁod

23S
eas oaes 80+t

) 1 i

p-81

Qﬁw 2

a*'e-
-
IR
- a0 -
- -

a°
- -
- 5-
~2° 1

—9° 1

H4341TH0 3HU¥9 LNONH4 L4377 2NMOILJIHOT
gAHNAE04 TNOILD3¥IN

Z H3 ‘£ 341 :d313W0NINIOTY

89 SSUTI *a3LTI4

98-288E-126 * °“OM OrMW

SHILSAS TBIINHI3L THHOILIYN

IHINOY4 2861

Hdl bL°¢E B2-12 ¢
112828 HSLHH

AYLNINILNOD NOJH

Xg 9

02
> 081

‘9z °o93Q :3LH0
*ON 3714 1831

*II 3TAIH3A
I7 $3701H3A

HU330dd HSHNO 104

132



e
‘e

oﬁ&m

@mmu 2021 @ﬁv- oﬁmﬁ mﬁsd

238 .01
888 @89 0@y 802 O

RS IS | 5. _\\\/\V{\/

S

.lv-.l

Do N

AN

g°
- 5
- g-
-2 1

~9° 1

Ad3I4ITIHY 3A”ET LNO¥4 LHIIY {NOILHIOT

CHHANOS4 SNOILI3NIQ

T H2 ‘€ 3ddl tA3ILIWONITIIINY
99 33470 TN3LI4
S8-Z8BE-T46 ' "ON OrK

SWILSAS THIINHI3IL THNOILHH

%y 9
JULNDYY 2861 ‘@2 "J334

8-z
z @1
13184

HdW ¢+2°+E B2-12 ¢ °"ON 3714 LS31
112828 USLHN SdI 31J3IH3A
ABLNINTLINOD NIOINITT :3TNDIH3A

WBa30dd HSHAED 1L0d

133



@ﬁmm Qmma ommﬁ @ﬁv« oﬁma Qﬁaﬁ @8 889 oot QJN 8

338 .01

g*e-~
rl@. ﬁol
'IN- |

- g -

\./\/).\(f\/%;.-

8"
- *
ﬁnm.
-2 1

~9°1

NUJY00Td LINO¥4 LHIIW :HOILHI0T
qJayMmadad *NOITLIIAIQ

1T HD 2 34Ul 1¥313W0¥371300"
89 SSYD A3LI4
G8-288€-146 ¢ "ON OfMW

SH3LSAS THIINHO3L THNOILUH

1 1 1 i @'z
X 9 5 @1

THLNOY4 2861 ‘02 *03Q :3ivd

HdW v2°¢€ @2-1Z ! “ON 3714 1S31
112028 HSLHN QI 37121IH3A
THLANINILINOD HI0ONIT $31D2IH3A

WBYJ03dd HSHED L0a

134



@ﬂam @ﬁwﬂ @ﬂoﬁ Oﬁvﬁ wmwu &ﬁ@a

088 089

. \(\(\

N d/\/dféw

L
8" 2-

- 0" 1

a*
8" 1
8"
-

8" P

NH4d0074 ¥H3¥ 1437 SHOI11HI0T
TaUMA04 SNDILO3INICA

TT HO ‘1 3ddl ¥313W0¥31300Y
89 SSHD 1¥3ILNIS

59-288E-146 ¢ "ON OrHW

SHILSAS THIINHI3L TUNOILBN

1 . 1 > 85
Xd 9 81

TYLNONY 2861 B2 230 :3lbQ

Hdld §524°¢#E @2-¥¢ ¢ °"ON 3714 1S3L
112628 USIHN a4l 3T0IH3A
AMHLNIMILNOD NI0OONIT 2 313IH3A

WHAOGAd HSUNI 10a

135



938 @1
020z 0@sl @991 @Ayl BIT @901 @98 ©0@9 80y BBZ O

[ 1 1 .

b ge
x—\\ L.np 1 .l-f3@5?lﬁt(ﬂ(&)\lMingéﬁdb?g% Hbz— ?& T

o -— i ar

e _'Nl
= - $°
p— lwl
pe Im-
1 1 1 1 A 1 1 L 1 1 01
x4 9 z al
*9°3 3731H3A SNOT1LUJ07T

JadUMmaE04d *NOL1O34IA TYINOYY 2861 ‘82 *D23Q :3LBa

S HD ‘€ 3dHl 3¥3IL3IN0¥INIIN HdW S2°bE BZ~T2 ¢ “ON 314 1E3L

B8I SSYTI f¥IALNIS 112028 USLIHN +dI 31JIIHIA

59-288€-146 ¢ 'ON OfKW AHINIHTINOD NTIO3MIT f3T1JIH3A

SWILSAS TMYIINHI3L TTUNOILUN WHN90Md HSUdI 104

136



»

mﬁmﬂ Qﬁwﬂ b1  @ezZl’ Oﬁaﬁ

[ L

738 .81
9es @3 @0y @@z @

a°s5-
8 -
AR
9"~
- @° 1-
- -
—a°1
0" ¢
9" €

—a°

ONISNOH 37TXB A83d $NOI1HIOD
qyunadod SNOI133d1a

9 HJ ‘£ 3IdUl :¥3L3W0¥313200
@8f SSHTIO 1¥ILI4
S8-E88E-126 ¢ °"OH OrW

SH3ILSAS TUIIHHO34L TUNOLLIUN

8" s
Ab 8 S el

TWiNOAdd 2861 ‘B2 "23Q :3iHa

HdW #2°¢#€ B2-12 * *ON 3714 i183L
1126822 USLHN QI 3T3IH3A
THLANINILNGD NIQIMIT S313IH3A

WHAD0Nd HSUED 10C

137



889 ©BEl 8891 aepl B60Z1 B601
L L. ] i i

-

33§ .01
a8  @@9 0ot ©BZ O

AN g MY

1 i 1 i a*1-
- g° -
- g°

- e —

v <d oy 8

- 5.
S
L o~

- ]

I-0 d3I3409 1OdHdHWI *HNOI1HI07
HOISIS3ddWad *HOILJI3d¥IC

¥ HD 9 3441 #7730 QU0
@3 SSHI0  ¥3L14
898-2805-1426 ! 'ON OfCNW

SW3LEAS TTYIINHIIL IHNOILYN

1 . 3 a 81
(SONNOd) 33804 o oF

JYLNOWd 2881 ‘@2 *23q T3ILHC

Hdld b2 bE B2-T2 ¢ "ON 3714 1S3L
1120828 HYSLHN QI JITIIHIA
IYULNINILNGD NI0INIT f313IH3A

WHAI0Nd HSHID 10d

138



&ﬁ&m &ﬂw« a3t oﬁva mﬁW« &ﬁ@H

938 4.01
608 @99 @9y 00T O

o it e R P ) RS il o O ST ¥ Al

8’5~
- a° b
~2°E-
-9 7~

81~

r Q"

8" 1
9"z
0"t
{ -8 b

i 1 1 2

2-0 d3lyyud L1IHdWI FNOIL1Wy207
NOISS3¥dW0D *NOILD3I4IA

S HJ 9 3dYl 71732 Quon

8% SSHD  1I31NI4
§9-288E-146 ¢ “ON OfM

SWILSAS TYIINHI3ZL WNOILUN

9°5
{SAHNDd)Y 3304 e BI

TH1INOY4 2867 fAZ 230 :3Lbq

HdW 5Z°vE @82-12 ¢ °"ON 3114 L1831
112028 YSLEN ¢4 3I1IIH3IA
TUINSHILNGD HIIONIT 2 3T2IH3A

WHAIONd HSUNI L0Q

139



23S .01

BBz @B21 8091 06+l 6027 ©8981 968 Bas a9d eae g K
- 8 L I ) ol 1 1 1 1 H Q.ﬁtl
— 'ml‘
- lmlli
= ~ -~
e .lN-'
I 1 ia P44 Al 1 1 ] 1 1 D .
AV ®
A ? e
! -
! .
- rlm-
A L 1 - 1 i 1 1 b L 81
(3ANNOd)Y 33304 LA

€-0 Y¥3Ilddyug 1JHJWI :HOTLHIOT
NOISS3IAH4WOD iNOILI3NIA

9 HJ 9 3dHl 71732 auo

89 3ISYTD  1AJIIS
§9-288€E-1<6 ¥ 'ON OFNW

SW3ILSAS THOINHOIIL TTHNCILGEN

‘@z "23q :3ibq
HdW S4° b€ B2-12 * "ON 3714 LsS3L
112828 USLIHN I 3T3IH3A
THANINILNOD NI0JNITT 23M3IH3A

WHADONd HSHYI L0a

TULINOdd 2841

140



81a8e &ﬁWa 23091 @ﬂVa &ﬁmﬁ @ﬁaﬁ

338 .01
eed @83 P8y QB2 O

1 A

|
|

B"S5-
-6 b
-8 &~
@2~
-9 1-
L ! 1 AN Y

-4 | 5 ] 5, N

J 8°
I L
Qe

-

~9° ¢

L L L 1

Y-0 J3TAdGd LOHdWI :NOILHI0N
NOISSIYdKWOD INDILJ3INIA

Z HJ 9 3dBl 717133 qQuoT

89 SSYTQ  fJ3INId
S9-c88E-146 ' "ON OMW

SHILSAS HIINHI3L TUNOILBN

p'9
(SANNDd)Y 3JA04 e 871

TYLIMOdd 28671 BT 2340 :31HA

HdW S2°¢E B2-12 ! °"ON 314 L183L

112028 YSLIHN *dI 3I1IIHIA
TULNINTLINOD HWI0INITT f371IIHIA

WIYI08d HSYHI lLoa

141



&ﬁ@N

981 06621 @e+T 0821 98al
(] 1 L. i - i

938 .01
288 809 P@r 90T @

A 1 L

8" G-
- 8" ¥~
Q" £
- 9" 2~

- 8" 1~

~

[~ 8" 1
8" 2
- 9"t

LR

S-0 ¥31daPd 1IoHdWI INGI11LHI0T
NOISS33dH0I :NOILD3SIaA

2 HO 9 341 717133 ayon

89 SSHID  fJALTIA
§9-288€-126 ¢ °‘OM OrwW

SWIALSAS THIINHIZL TBNOILUN

1 1 i 1 a's
{(SANMOd) 3Jd04

g 01

THINOY S 2861 ‘A2 "23Q :3LHQ

HdW SZ°dE 92-12 ¢ "ON 3714 1S3L
1128628 USLIHN :dI 3ITI2IHIA
MHLNINILNGI HI03HIT £ 3713IH3A

WHY20dd HSHAD L0OQ

142



L]

@ﬁ@m @jwa g1 Qﬁvﬁ @ﬁmﬁ @ﬁsﬁ

B S~
2" F-
~B"€E-
— 8" 2-
-9 1 -

N VoL

81
BL
—aTE

-8 b

Il L 1 —d

9-0 ¥3Jyyyd LOUdHI :HOI1WI0M
HOISSIddH0D *NOILOFYIC

6 H] 2@ 344l 27733 ayo?

89 SSUID  JAINId
59-288E~-146 t "OM OFHW

SHILSAS THITINHIAL TIEROILBN

8°s
(SANNO4) 33M04 e 671

THiNOA4 2861 ‘@2 °J30 3l

HdW S2°bE B2-12 ! "ON 3704 L1S3L

112028 WUSLIHN :dI 3INJIH3A
THIM3INILHOD NTI0INITT #3V1JIHIA

WB390dd HSHAD 104

143 -



&ﬂ@N oﬂw« @ﬁwﬁ &ﬁva

gact
1

mﬂmﬁ

6@8

e

@99

238 .01
e0y Bz @

! 9 2--
L e po
-
L g -

A

y a°
-
-
I

]Q.d

-0 JITdAH9 10UdWI

$NOI145307

NOTSSIY4JWO0D HDILIINIA

TYINONS 2861 ‘B2

L * 0z
(SGNNOd) 30804 ¢ BT

®3J33q $3LBQ

"ON 3714 1831

81 H) 9 34441 2717133 QUo7

99 SSU10 (31714
§9-288E—-146 & "ON OrKW
SW3LSAS THIINHI3IL TUNOILUN
. __/!iw . .
® ® L o

HdW Si°pE B2-12 ¢
112028 USLHN 4l 3IT3IHIA
THAN3NILINGD NIOINIT : 3T3IH3IN

WHI90Add HSHAD LOU

144



enac &ﬁwﬁ @ﬁwﬁ sﬁ¢~ gect @ﬁaﬁ

1. A

f°5-
- A% b -
~ 8"t~
- Q" E-
L5 1-

ar
\1 - 0" 1
- ° 7
- 97 b

-8 b

1 i 1 e

8-0 ¥3]1¥30d LOWdWI *NOI1LHIOT
ROISS3ddid00 :NOI133d14

11 HD 9 3ddl £33 qyon

89 S§UIJ  1d3LTId
59-288€-146 ! 'ON OrKW

SWILIAS TTUIINHI3L TYNOI LYW

2°5
(SANNOJ) 32804 . 6f

TYLINONY4 2861 ‘@2 03T s 3LHA

HdW S52°#2 BZ-12 ¢ "ON 3114 LS3L
112828 HSLIHN @I 3ITJIH3A
TWLHANILNOD HMIGONTT P ITIIH3A

WHYOO0Nd HSHITD LOU

145



@ﬂ&m 8agi &ﬂ@« &ﬁvﬁ amma @ﬁ&« 823 2089 aad Oﬂw a

1 1 1 1

- -9 2~

= 'Q-ﬁ‘

L 9
o f -1

- .IQ.N

= Q' ¢t
L - 4

1 1 1 L A | 1 1 L S

8's
v . (SANNOd) 33304 e BT
6~0 d31da¥d LIHJWI SHOI1HION ~

NOISS3Y¥4W0D :HOLLO3NIA TIBLNON¥Y 2867 B2 0230 :31HA

<1 HJ 9 3dYi {77130 aHon HdlW S2°¢€ B2-12 ! "ON 3713 41831

89 SSYTJ3 1¥3LI4 T12028 HMSLHN fdI 3TJ3IH3A

39-288€-126 ¢ 'ON OrW TMHLININTINGD NTIOINIT & 373IH3A

SWILSAS THIINHIIL THNQILHH WHa90dd HSYAD LOa
w/-!..»\» .~. J ’ L‘.\

® - .0 : ® ® o o @ e

146



&ﬁ@N

&ﬂm« &ﬁwﬂ eavl @vc! ommn 1ok pge et oﬁw 9

L [

RS s Sy Kv_/

8°5--
-2 b
- g0 -
8" -
- 9" 1~

\\\Att\/f\

a°
-0 1
8" 2
~8't

'an

1 1 L A . L l ] i

{(SONNO4) 30304

I-3 d3IaN0d LJHdWI $NO11H3I0T
NQISS3Id4HO0I SHOILD3INIO

Z HJ S 344¥1l 71323 qQBO1

99 §SUT3 f¥3L1TI4d
39-282€E-146 ¢ °"ON OrW

SWILSAS THIINHI3L TUNOILYN

IYLNDAY 2861 ‘@2 230

8°'s
g 81

'3lba

HdW 52°#2 B2-12 ¢ °"ON 3704 1831
112828 USLIHN :4I 3IT13THIA
TBINIANILNOGI NTGINITT #3T73IHAA

WHAI0Yd HSHAO L0d

147



QWNN oﬁm« 2891 @ﬁv« Bez1 Oﬁ@a 808 209 Bad eae a

as5-
- ° T-Q-v.l
|- ~ P L
- 'Q-Nl
- lanﬁl
I i B T A o N e Lo ) L LN g
M NS Mf%l\\\)/&)

~8°1

8 L
- - a° g
» ~ 0"

1 1 ] 1 ] i 1 i A

a°s
(SANNGd] 37404 g 81
2-0 Y3laAud LIOHJWI SNOILHIOT

NOISSI¥dWO0D :HDILJ3NIA TULNDA4 2861 ‘@2 *230 :3LHA
g HJ) 5 3dYl tT1130 auoT HdW S52°92 82-12 ¢ *ON 23714 1831
99 SSUIQ  tH3LTId4 112628 US1HN dI 3T2IH3IA
59-288E~-146 ¢ °"ONH OfW THLNIHILHOD HA0INIT 23701H3A
SW3ILSAS TTUIINHI3L UNOILLN HHEA0¥d HSUHAD Loa
\ (N y

148



PB8Z QAT B8AST 515} 8 BT B9l 6068 899 1R 4 vaz o)
i i 1 I} 1 ] L 1 1 1 Q- Nl
- -9° -
L -2 1 -
- .Im-l
- I*.l
s L ] 1 1 J/ 1 1 1 1 ! o
B \\f/\ - *
p— 1ml
- -zt 1
[~ 9" 1
1 1 1 1 L 1 A 1 1 1 02
(SANNO4Y 33404 p 81
£-0 4313308 13ddWI :NOILHIOM
NOISS3Ad4W00 :NODILJINIQ THLINONY 2861 ‘@B2 °23d 3144
6 HJ S 3441 737132 QU0 HdW £2°b2 B2-12 ¢ "ON 37143 1S3l
93 SSUTD  Y¥3ALTId 1126828 USLHN :dI 3ITJIIH3A
S8-2885-146 ¢ °"ON Ory TYLNINI LNOD NTAJINIT f371JIH3A
SH3LSAS TTUIINHI3L TUNGCGILUN WHYd30d3d HSHAD 104
.,/..\..“ * o
o ® @ ® o ® @

149



983 @ﬁwﬁ &ﬁm« oﬁvﬂ @ﬁwﬁ Qﬂaa

gag 209 86+t %17 o 2

1 i 1 i 9 5=
- 3" -
- A" €~
~e'c~

'Q.ﬁl.

= v —1-g°

\ N L
-0 2
Lo &

-0 b

+~2 ¥313489 1IHdWI :HOILHI0T
NOISS34dWOD :NOILI3YIA

81 HJ S 344l #7130 qQHON

8% ISYT3  *A31NI4
59~288E-146 ¥ "ON Oru

SH3ILSAS HIINHIOIL TUNOILHEN

pad 1 ] L Q-m

(SAHN0d) 30304 g Bl

TYLINOES 2861 ‘@2 °J3d :31HA

Hdid 52°$€ B2-12 ¢ "ON 3704 1831
112888 HSLHN :gI 3IT2IH3A
THLNINILHOI HI0INIT 2370 IH3A

WBY203dd HSUad Lod

1590



aae mﬁwﬁ @ﬁwu &ﬁva gedy @ﬂ&a P98

L A A1

- g -

'*.l

— ey

o
/ e

- g
AR

~9°1

1 A1 (]

S-0 ¥3]1y¥0d 1IHdWI tHOI11HI0T
NOISS3INdW0D :NOCILIIHIC

[T H3 § 3441 177133 ayon

99 S8HI7 ¥3LTId
S9-Z88E-T146 t Q0N OrW

SW3LSAS TYIINHIIL THNOILBN

9’2
(SANMOd) 32404 4 BI

AYAINDEd 2861 ‘@2 °230 :3LHQ

Hdl §4°PE B2-12 ! "ON 3714 1S3L

112028 YHSLHN faI 3I73IH3A

TMHININTENOD NTIO3INITT #37101H3A

WHYO0dd HSBH) 10C

151



&ﬁ&m &ﬁmﬂ ea9l &ﬂwﬁ 8ectT Qﬂaﬂ @ﬁm 869 Bad &ﬁm ol

1 i 1 1 = a* 5
I~ ~ 0" p-
B -8 £~
- -8 7~
- -7 ]~
?.]il(}Jii()f*)\\/(?\iilﬁ\}\/ i | ! 1 L= .
/\I!\/(lr - 9
~ J
- -8 1
- Fee
= -t ¢
- ~-2° b
Y ] i L 1 1 L L i1 1 a° s
(SIHNO0d) 33304 g BT
9= Y31d4Hd 1JIH4MI $NOI11HI07
NOISS34dW0D SNO[1D23dIC TJYLNON4 2867 ‘@2 "23q :3LHA
¢l H3 § 3ddHl 271730 .ayon HdW S§2°tg 82-12 ¢ "ON 3714 1S3L
89 SSH13  ‘ddl1Id 112028 UILHM 41 3ITI3IH3IA
S9-288£-146 ¢t "ON OrH THANINILNGD HI0JHIN $3TIIHIA
SHIALSAS WIINHOIL TUNOILYN WHY90dd HSU¥D 101
.fﬁk . . v
° P . o ' 'y ® ®

152



0505 A 5 1=t | nﬂmﬁ Qﬁvﬁ QmNu Qﬁ@~

2049 8839 aat 15 ¥t 8

1 i i 1 1 il 8 1-
- - m- -
- — mu- -
fee [~ V- -
- - N- -
J%’T‘k’%‘l\i\i‘i/ \lf/ll— i 1 le_\qtl\\...lr\l. &..

/ \)\ [

- < a

- -

a - 8

1 1 ] 1 J ] 1 1 L H &-ﬁ
(STNADd)Y 3304 p OF
2-0 d3133H9 L3U4HI :NO11HI0T
NOISS3¥4WOD *HOLLD34Ia IHLNO¥4 28AT ‘B2 *03d *3iba
T H3 9 3dH1 71133 adoi HdW S52°pE 92-12 ¢ "ON 3704 LS31
89 ISYTND  id3114 11288 USLIHN 1dI 3ITNDIH3A
59-288€-126 ¢ 'ONH OrW IBANINTILNOD NIOINIT 2 3JIH3A
SWILSAS "MYIINHI3L TUNOILHM HHIS0dd HSYHD 104
d/I-a..\.\_ . L
o ® » o ® ® .

153



Qﬁww eagS1 &ﬁwﬁ @ﬂva mﬁwﬁ oﬁSﬁ ea8 e

[ 1 H

I Ca
-
.

-

-1

- 9% 1

1 A

8-0 d3ldapd LIOYJWI SHOILHION

B°c
(STNNOd) 33¥04 g 01

NOISS33dW0D :NDI123d414 TYINO¥Y 7861 ‘@2 *2J3Q :31HA
2 HJ 9 340l 77130 Qquon HdW SZ2°¢+€ B2-12 ¢ *ON 3714 Ls$3dl
29 SSH1J  Jd3LTId 112628 HSIHN fdI 3N2IHM3A

59-288£-126 & °“OMN Oru
SWILSAS MWOINHIIL TYHNOILHN

THLIMINILNOD NI0JINIT f3701IH3A

WHYI0dd HSHAD loa

154



8wuBZ 4@e81T 88971 ear1 9821 ©Yvl 0a8 aes ead eac 8
1 L i 1 L 1 1 fl L 1 05
= ~ 3" b
= - 8" f -
= A
- - A" 1 -

!%?Jé/;/ : \ ..s\..:.\/‘.\\ .
- -1
B - B8°¢c
- -8k
- - a° b
1 1 1 1 1 1 i L 1 L a°s
(SANNOd} 32404 c Bt
6-3 ¥31dyAH9d L3HdWI $HOILHIO0T
NOISS3NdH0I :NOLL1J3YIT THINO¥4 2861 ‘82 334 3184
€ HJ 9 3441 7171373 agon HdW S2°dE B2Z~-12 ¢ “ON 3704 {853%L
B9 SSUD 1 d3LTId 1126c8 USLIHHN *dI 3ITDIHIA
59-288€-1¢26 ¢ "0ON OrW AHLIHINTILINOD WI0INITT & 37101IH3A
SKW3LlSAS TMHIINHI31 TBNOILUN WHYIANd HSHAOD Loda
”,/x.\.u_n . .\9
° ® ' . . i ) (3

155



v

S

@

Qﬁ&m mﬁmﬁ @ﬁwﬁ &ﬁﬁq @ﬁma &ﬁaa

698 802 seb 032 Q

1 1 L i

B"5-
9" b~
8" &-
- 9" 7

TQ-ﬁl

W AE S N Py

P

1 | L 1

o
a1
L
—8°E

~ 8" b

1-9 d31dagg LIOUdWI 1 HO11HOON
HOTI3S3¥dN0D SNOI1J3NIQ

81 HJ $ 3d”l 3177133 QU0

@9 SSHI3  T¥3171d
§9-288E~-146 1 "ON OrW

SWILIAS TIHIINHIIL THNOILBN

(SANNOJ) 30¥04
IHLINOAd Z86T ‘B2 “23Q

e°s
z Bt

3184

HdlW §2°¢C @2-12 ¢ °"ON 3714 L83l
112828 YSLIHN :4I 3I1IJ1H3IA
THLNIANILINOD NIOOHIT 2 3TJIHIA

WHA90A44d HSHAI 1Dd

156



@Q__w 2 8 Q_m T BS.W 1 &Q.V 1 B Q.N i &@.@ I QG.w SQ.@ D&.v @&.N 3
B -
- .Isz 1-
= -z 1-
- - g -
= - p -
L el e TR 4 1 LA | AW g
[l\/ —— AN
= -y
- lm'
e ‘N'ﬁ
- ]W.M
1 1 i L 1 1 1 ] 1 1 8z
(STNMNOd) 324034 o o1
2-8 ¥31y¥Ug LOHdWI :HOI1HI07
ROISS3AAWOD SNDILIIHICA THLNONA 2867 ‘B2 *2J3a :3LHG
1 H3 # 3441 271733 a@yon Hdl §4°bE B2-T2 ¢ "0ON 3714 1S3l
89 S$SYT0  1¥IALIS 112828 HSIHN :dI 3TIIH3A
59-282€~146 ¢ "ON OruW AYLININILNOD HIGJHITT 2 313IH3IA
SWILIAS THOINHI3L TUNOILUN WHAI0Nd HSUHA] Lok
.f..\... 3 1 ’ ,.\‘
4 L ¢ ® = ) ]

157



\:’/F}y

&WNN a8l ag3ty &ﬂv« &ﬁma &ﬁ@ﬂ

8Qs 089 8ab @ﬁw 2

i 1 ‘e

335 .01

g g~
e .l@-ﬁ'
~ ﬁN.ul
- - 8" -
- .lv-l-
n.c-sllv. |..|_ ! {}\\—jl\-[/_ i 4 1 1 1 g
- .)\Ill\\lll\lv\ta\!l/)\.\t)ff\fl\) B
= - g
[~ 21
- -9 1
L i L. 1 1 1 i 1 1 92
(SINNOd) 37¥04 ¢ BT
£~ ¥IIYapg LOHLWI :MHOILHI0DT
NOISS3INdW0d *HOILJ3yIa THLNOYS 2861 ‘@2 2334 :3LHA
21 HJ ¥ 3dHi #1132 ayon HdW Si°pE Be~12 = °"ON 3714 LIS3L
@2 SSUTD  d3LNI4 112628 HSIHN *dI 373IH3A
S9-288E-146 * "OH OfW AYIHINILNOD MNTG3IHMIT 3ITIIH3IA
SWALSAS TUIINHO3L TUNOILUN WHy90dd HSYAD L1od
/l\m. , ,&,



238 .01

9962 0981 B6O91 QAB¥1 BB82ZT 0807 8ag 089 Clh 2 eac ]

1 1 1 ! 1 'l 1 1 1 I B°5-
- I@-Vl
- .l@-ml
— IQ-NI
= -8 1-

1 i ] ! ] _ L 1 1 ! e°
[~ 90" 1
" o2
B -0°'E
= ~8°p

- A 1 1 i A L 1 A 1 Q-m

(SONNDBd) 32404 p 81
p-€ d31dd359 LI”UAWI INOILHI0T
NOISS3¥dW0I *NOLLI3INIC THLNONA 28671 B2 * 230 *3LHQA
T HD S 34Ul 7732 auo’ HdWl ¢4°¢€ 62-1¢ ¢ °ON 3714 1S3t
89 SSYTD 431714 112828 USLHH :dI 3IT1IIH3IA
S8~-2888-146 ¢ °‘ON Oru THLNINILNOD KIOOJNIT *3TJIH3A
SWILSAS THOINHOI3L THNOI LUN WHAOONd HSHAI 104
A Y
® ® ” L L N ®

159



238 @1

8082 V681 8091 verT 0BZT 0081 688 2150 a0t 51" 1 %]

i 1 L 1 L ] Il 1 1 1 9" 5-
- IQnV.l
- rl@-ml
- -0 Z-
b ....Q-ﬁl

A | } I3 { ) | 1 1 1 a°

||JIJ(
o 'Q.ﬂ
=3 |Q-N
[~ B €
B ~0" b
1 1 1 L 1 1 1 1 ] ] Q.w
(SQHNOd) 30804  , oI
S~-9 331d3ug 1JIH4WI TMOILIHI0N
NOISS3IN4WO0I *NOILJI3NIa TYLINOYS 2867 ‘02 °23Q *3Ilbd
2 HJ S 3dHL 377132 QHON HdlW t2°pE 02-12 ¢ °"ON 314 L1831
B9 SSHIJ  f¥3LNIA 1120928 HYSLIHN 301 3TIIH3A
$8-288E-146 ¢ °“ON OrW TYLNIANIANDD NIODNIT : I13IH3IA
SW3ILSAS TMHIIMHIIL UNGI LBN WHASODAdd HSHID LOA
.//.z»\n.. . 4 ) _n..,
o [ o | ® ) ®

160



23S _B1

o882 aast gRIT B0b1 et @31 8eg& aa9 gap euc 2]

1 1 1 1 1 1 1 1 i 1 2" 5-
- -9 b-
- ~9° -
- |@-N|
- 1Quﬁ|

| y 1 i 1 L I 1 ) ! ar
_ P
n -9 2
e '@.m
i -9 b

1 L ] 1 1 [ 1 [1 1 (1 &im

(SAMND4)Y 32304 + 8l
9= HIT&d89 LIBdUI *HOILHIDT
NOISS3ddik0d sNHOI1J3341Ia IYHINOYS 28671 ‘@2 "23dQ :31HQ
€ HJ § 3441 277130 ayon HdH PL° ¢S B2-12 ¢ "0ON 3714 1331
a9 S$SH72 ‘43111 4 112628 USIHN I 3712IH3A
58-288E-T26 ¢ ‘0ON OrwW AELNINILNOGD NIOJNIT :31JIK3IA
SHILSAS THIIMHI3L TTUNOILHN HBYI0dd HSHAD LOd
v ‘
@ ® o [ ] ® [ ] e

16l



338 .01
o@nz @@sl 9991 @@pl ©OZ1 0081 088 @3 @Oy 99T @

. 1 |

@ s5-
= - 0" b -

- - 9" 2~
= QA" 1~

. Lo .
P e O =1~ 3

| . \\\/\ -0 1
- \/L)\/\\( -9 2
. L o 6
- -2k

- | 1 i A 1 2 e | 1 i

B°S
{SAHNOd) 3Jd04 e Bt
-8 d¥3ldyvd LOH4WI fNOI1HI0T

NOISS3d4N0D *HOI1O3¥1a IHLINON4 2861 ‘@2 °J3d : 3144

* HO S 3dbl 71132 quol - HdW 52°pvE€ BZ-12 ¢ °"ON 3714 1&83L

B2 $SYN3 1 ¥3ALTI4 112028 USLIHN :dI 3T13IH3A
59-288E-146 ¢ 'OM OrW THINIHILNGD HIOJNIT 313 TH3A
SHILSAS THUITIHHI3IL UNCILBLN WHYI0¥d HSYAD 104

162



333 ,_@t1
BvaeZ dAST 0821 ‘vl B8ZT GYB1 G608 889 69d (51% 24 2
1 1 1 1 1 1 1 1 L 3 6 1-
N ~ 5" -
= 9" ~
- 'lv-'
- IIN-.I
v | Y, N S o Iy N | L 1 1 i 1 | I .
Itlllf,.f 7 bt a
| //\I\’l\) ..IN-
- ﬁlv-
- / I.W-
b ’ rlw-
L 1 1 1 i 1 1 1 1 1 81
(STHNDd) 332304 p B1
8-d AII1HAYT LIHAWI :NOI1HI0T
NOISS34dN0OI :NOL1J3NIA TULNONS 28671 ‘02 030 :3LHQ

S H3 § 3441l #:717133 qQHO7
@9 SSYId 931714
S9-288BE-146 ¢ °"ON OrH

SWIALSAS TYIINHI3L THHOILYN

*ON 3TL4 1831
[12028 USLHN *dI 3I1JIH3A
THLNINILINOD HI0INIT 2 373IH3A

WiHYI0¥d HSH4D loa

HdW S52°%€ B=2-12 ¢

163



a8z @ﬂwu @ﬁwd mﬁva @ﬁwa &ﬁ&ﬁ 228 083 08d QWN 2

A 1 1

1
= - o -
- g -

- -

AN S>>\‘/>e>@< L afd >>>.\L,N.-

NIFASY Eaee i

e ’ ]N.

- 4

164

- IWl :
- ]m-

A i 1 | I 1 I 1 i L

81
{STNNOd] 30d04 ¢ 61
6-d H3I1yayg 1IYdWI :NOI1LHION

NOISS3ddH0D NOIL1I33¥Ia TYLINON¥Y 2861 ‘02 *230 :3ibQ

9 HI 5 3dul 21133 auon HdlW 5.4°¢€ 62-12 ¢ "0OM 3714 1831

99 SEUND  1A3L1NId 112628 USIHN :dI 3T731H3A

§9-288E€-146 ! "ON OrW TUININILINOD HI0INMITT 2 3TIIHIA

SWILSAS WIOINHI3L TUNOILBN WHYD0Nd HSBYJ 104
:




J3s .01

08 8881 @891 601 6821 00al 098 eos gad 517 1 2
- ¢ 1 1 1 1 1 1 1 L 9° 5
- ~ Q" p—
|- —a" g~
B B
WA N Al
N 4 L Pa i) i R}\\/ .K?H KJ I xﬁi&. A
L g SV E < ) Ck | c‘ v Jr\< B8
fuse ranﬂ
B LA
- l&.”
= sl 4
1 1 { 1 L i 1 1 i 1 8's
(STMN0d) 37404 z b1
I~-0 4313459 LJH4WI $NO1LHO0T
NOI3ISIYHHOI *NOLLD3NIQ TYLINOY¥Y 2861 ‘@2 *230 :3L1HQ
T HJ ¢ 3441 :77303 gyon HdW SZ2°bE BZ-12 ¢ °“DON 3714 L1S3L
89 SSYTD 1¥3LNI4 112828 USLIHN QI 3IIIH3A
39-288E-146 ¢ °"ON OrW THLNINILHOD NT0INIT P 3TIIHIA
SWILSAS THIINHO3ZL YNOILBHN WUAa90dd HSUHI Loa
f{\w. . S
| o N e ° ¢ ®

165



238 .01
020z @@8l @991 @0Yl @9Z1 00Ol eee @@9 @Ay @OZ O

a*5-
- -B° k-

- ~0°€-

Do A g Al

Acnder e Y a*
-~ 01

e !v@l.l

[
- ' -B° ¢
- 9" b

[ L ] L J 1 I 1 1 L

0" 5
(SANNOJ) 33304 z 8t
2-8 A3IddUd LIHJWI :MO0I1HI07

NOISS3¥4H0T INOILI3HIC TYLNONY 2861 @2 *03d 3141

Z HO + 3dYli 7171307 QYo" HdW $24°+5 Bc-12 ¢ °*ON 314 LS3L

89 SSYJ tdILIA 112028 USLHN :dI 3T1JIH3A

38-~288€-126 ¢ °'ON OruW AEANINILNOGD NTIOINIT 2 31JIH3A

SHWILSAS THIINHO3L TUNOILUN WUdg30ad HSUAD 104
o ]

166



Oﬁow mﬁmﬁ wmwa Qﬁvﬁ &ﬁwﬂ @ﬁ&a

ere e89 29+

1 1 i

J3S .01
g0z @

9° 5~
~ 0" b
e o
@ 2-

-G° 1-

S S A T

— i L

a8 e
~0°g
~8" v

1

€~ d31daBa 1IUIWI INOGILIHI0T
NOISS3ddH0D2 SHOLLI3NIA

€ HD $ 3491l 27171303 aUo1

B89 S8SUTD Y¥3ILNIA

S8-282E-T46 t "OH OfH

SH3L3AS TTHIINHIZL TTUNUILBN

B°3

(SONADd) 32804 5 o1

THLNONY 2861
HdW ¢2°#EC B2-12 1?

112028 USLHN

‘@z "03a 314G
*ON 3714 1531
M1 31IIH3A

IYAN3INILNOI NIOJNITT i 31JIH3A
Woyo0dd HSBAD L1Loa

167



8ans ©¥81 @a\3T B6PT RGZT PBaT
L A L ] X i

23§ .81
288 @99 @88k 082 O
oy i -

A 1

B° 5~
9" b-
__ 2" E-

- oz

A |

it
o

<

;
Z
%
<
>
P

TN

- a1

- @z
' Fa'e
-0 p

1 1 ] 1

v-t d3I1yadd LIHLWI SHOI1Wd0"
NOISS3IHdWOD SHOILD3NIA
¥ HJ3 + 3dUl 7133 avo’

89 3SSHTD Y3114
59-288€-146 ¢ *ON OruW

SW3ILSAS TTHOINHI3L TUNOCILUN

0°'s
(SANMOdY 33d04 z Bl

IHLINNY4 2861 @2 330 :3LBQ

HdW S22 B82-12 ¢ °"ON 3714 183t

112828 USLIHN QI 3731IH3A
THLIHINILINOD NT0JNHITT 2 37JIHIA

WHY30dd HSHIT LOQ

le68



@ﬁ@m @mmﬁ wﬁwa &ﬁva Qmmu @ﬁ

038 401
@1 ®eE @99 Bar 90 O

IINQ‘
I il N8 Ve PN A LA 1 D,\J\ﬂ\/ \

[

-9 -

- e -

1 S ] 1 ]

AR VAVAVATATR L AT

I‘N.
B
9"

-g°

5-3 ¥3133-YE LIOHLWI :NOI1HI0
NOISS3¥4W0D SNOI1J3HIQ

5 HJ ¢ 3dYl 717133 apol

89 SSYTD 1¥3ILNIAd

58-c88E-146 * "ON OrW

SWILSAS MYIINHIAL TUNOILBN

81
(SANNDd) 33404 g 81

THINONMY 2861 ‘02 " 039 :31HA

Hdbl b2"$E O2-12 ¢ °ON 3714 1531
112628 USLHN dI 3I73IH3A
THINANTINOD HIOONIT 2 3TIIHIA

WH330dd HSHAO 10d

169



L4

oﬂam

P81 B6B31 ©60+1 @8ll 0go1
1 " | i I ‘|

138 p.01

pes8 809 ead %)% 14 2
1 ! 1 3 @ 1-

.l.¢l1l

$>>>;;

. ,&qu;; o

.O.N-
]vl
viml

~ 8

9~-U AIINJIYUE LIHJUI T*NOI1IUHIOT
NOISS3¥dH0D *NOI133NIa

9 HJ + 3dbl *7733 ayon

89 SSBTJ 1¥3LTI4

§8-282€-126 ¢ "ONH OrW

SWILSAS TIHIINHI3L THNOI LN

R .

1 1 1 [ Q.ﬂ
(SONND4) 30¥04 o of

THINONS 2861 @2 23T :3ibq

HdW b2 be B2-12 ¢ °"ON 3714 183L
112828 USLIHN I 3IT10IH3IA
IHLHINILNGD NIO2ANIT £ 390IHIA

WH3d90dd HSHAD 104

170



L 4

2682 mmmﬁ pa21 oﬁv« @ﬁNﬁ oﬂoﬁ

1 1

89S ea9 a0t &Wm a

1 ] 1

B°S5-
8" b~
-G e-
B Z-

1 ) 1 ﬁgiﬂnﬂl

A VN AT

92
~9'E

-8 P

. [ 1 1

Z2~-H AIIJNYT LIYULWI INOILHI0T
NOISS3¥dWO0D :NOILJ33Id

d HO $ 3481 717130 auO7

89 SSBTI0 (H3ILTIA

58-288E-T46 ¢ °“ON Oru

SW3LSAS YIINHI3L THNHOI LBN

@5
(SANNDd) 30¥04 5 BF

- THLINO¥d 2261 ‘@2 °23Q :3ILHQ
HdW P2°PE B2-I2 ¢ "ON 3714 L83l
1120828 USLHN QI 3TJIH3A
TMLNINILNOD HT0INIT *3T1IIH3A

WBHA0dd HSHJ3J L0Q

171



.,

gBne 0081 Pe9T eavbl 6821 oe8aT 88s 8a9 et 1515 P4 €]
f 1 1 L Nl 1 i ! 1 1 9°5-
o '@' V’
- - g E-
- .l&-N‘
= \\J I&-.ﬂl
T AT A Lo ?ue.l\\//_lu\f;h? 1 n f \ .
SRV, VIVCATWITT T
- ,h 8"t ]
al ﬁ' ) 2
1% A ._H_
- -9t !
- -A°p
' L ) ! L & i 1 1 1 85
(SANNOd) 32A04 rd Bl
S-H d3ITddH9 LOH4WI FNOILHINT .
NOISS38dH0D *NOI13341a TJUINOA Y 2861 "B2 230 f31H4
8 HJ # 3d8l 717130 gQo™ HdlW +2°bE B2-12 *+ °"OM 31714 1LS3)
83 SSYTII fJILId 112828 BSLHHW I 3ITJIH3IA
58-288E-1¢46 ' "0OH OrW TIHLMINILNGD NIOIJNIT 2 3131H3IA
SH3LSAS THIINHI3L TTUNOI LUN WHd90add HSBID LDa
«
: _ill\h. R 4.\..
[ J [ ) ¢ L J o ® @ ¢



@ﬁ@m mqu wﬁoﬁ Qﬁvﬁ oﬁmﬂ omoa 888 aa2 aat gac @

B 1~

== '@-‘
- " -

o . -2 -
Lo o e L, . ot _.r\).\\/.&rl.) .\Jr.\/( L P A W U

-2+

- - e
d I'o‘
b lw-

1 1 1 L ] 1 1 1 1 |

81
(SANNDd) 33404 g 01
6-0 dqIIddud LIYU4UI :NOILHIOT

NOISS3d4W0D SNOILJ3NIC THLINONY 2861 ‘82 "0340 *3LHA

6 HJ3 v 3dHYl *71730 auol HdW $4°bE Be-12 ¢ °"ON 31714 1S3l

89 SSYII AL 112028 YUSLHN Q@I 313IH3A
58-2BRE-126 ¢ “OH OFfW TULININILNOGD NTIOINITT #3ITJIH3A
SWIALEAS THIINHIIL TUNCILUN WHY90dd HSHAD 104

173



338 .01

8rez 9881 9997 Bod1 2921 0097 988 889 515k 4 882 8
) L i ! A 1 1 1 1 f ar1-
- 'w.'
L g -
- p° -~
= 2 -
i |I_| i ] 1 i 1 § i i 0"
» B 1
-, <
- = ~
/ -
n - 5. |
- 'ml
1 — ) J 1 1 1 o 1 1 01
(STHNOd)Y 32304 g 81
60~13 HWNZ A3IdYET d3d4dN
HOISSId4NGD *HOI13331C IBLNONY 28671 ‘82 °D3@ :3LHA
Si-1 ‘21~2 HI 2°S 34l 17132 QU0 HdW Si°¢E 92-12 ¢ *0ON 3714 1831
g $E&HOI  d3LNId4 112828 USLHN 4l 3I1JIH3IA

§59-288E-146 & °"OH Or'W
SHWILSAS TTHIINHI31 TTUHOILGN

o

ABLHIANILNGD NIOINHIT ¢ 3TTITHIA
WHAO0¥d HIYAI L0d



&ﬁum QJWu a2t &ﬁvﬁ

8Q=1 G666l

1 1

a.
.
.
.
o

A ] 1 1

6d-Td WAS JIIdd4HT JI3IMN07

NOISS3d4H0D
9-1 ‘21-1 HD S°F 3dHL @

NDILI3NIQ
1730 aeon

B9 SSUTD  {¥3LId

39-288E~146

: "ON Oru

SHILSAS TTUIINHI3L TUHOILUN

>

e°1
(SONNDd) 32d04 g Bl

THLNONS 2861 ‘@2 -23Q f3lbq

HdW 32°+£ @c-12 ¢ °DON 3714 4S31
112028 USLHN :dI 3713IH3A
TYLNANILHOD NIOINITT #3TIIH3A

WHIA0Ud HEUAT Lod

175



| 1

|eagt ees1l oﬁva &ﬁmﬁ Qﬁoa

J3s .01

1ok 4 pac %]

2" 1~
Q" -
.Iv.ls

/1.,

=%
- g+

~2°1
~9°1

A

60-TH WNS J3INaKg TH10L
NOISSIYdWOD SHOILIINIT

21-1T HJ 9f5°# 34Vl 7132 qHON
89 SSYT1Y 1 ¥3ILOIA

59-Z88€-1/6 1 "0ON OrMW

SH3LSAS TUIAINHI3AL THNOIAWN

g e

(SEHNOd) 333404 g 8¢

TYLNO¥S 2861 ‘@2 *23Q :31b(

HdW S4°v2 B2-12 ' °"OH 3714 1831
1120728 USLIHN QI 3731H3A
TYLHINTLINOD NTI0JINIT 2 3T7JIH3IA

WHAI0A4 HSUHAD 10¢

-

176



§*2 8’z mﬂﬁ @ﬂa mﬁ B

(S3IHINI) HSNAD 3ITITHIA 1 91

1 -1 L 1

i

[} 1 L I

000 Ad ATDILINKW  f (SANNOL) QU0 AIIYaHg 1 a1

B9 SSHUTI ¥3LINI4
59-288€-146 ¢ °“ON Orwu

6" s

TULNON 4 2861 ‘B2 '023Q ! 31HQ

HdW S2°v€ 02-12 * °"ON 3714 1S3
112628 HSLIHN :dI 37TJ3IH3A
TJULNINILHOD MTI0ONIT :37701H3A

177



APPENDIX C

- 178 -



WA

i’ APPENDIX C

. .
The following report sheets are the Part 572 test
dummy calibration test data for the dummies used

o in the 1982 Lincoln Continental - 4 Door Sedan,
NHTSA 820211 frontal fixed barrier impact test.

®

e

@

e

.
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PART 572 DUMMY CALIBRATION TEST DATA

Dummy S/N 506

Calibration Laboratory Humanoid Systems

Pre-Test Post-Test
Calibration Calibration
Date of Dummy Calibration 12-16-32
Calibration Sequential Number for Dummy 7
Temperature in Lab. (Spec. = 66 to 78°F) 70°F
Relative Humidity in Lab. (Spec. = 10 to 70%) 44 - 53%
TEST PARAMETER P W //////
SPECIFICATION // 77
1l. HEAD DROP TEST:
a. Peak Resultant Accel. 210 to 260G 253,75 G
b. Peak Lateral Accel. =< 106G 2.33 G
c. Time above 100G 0.9 to 1.5 ms 1.21 ms
2. NECK BENDING TEST:
a. Pendulum Speed 21.5 to 25.5 fps 22.58 fps
b. Pendulum Avg. Decel.
(over t3 = tjp) 20 to 24G 23.25 G
c. Peak Resultant Head
Acceleration 26G maximum 23.10 G
d. Pendulum Decel. (t2-tj) £ 3 ms 1.34 ms
e. Pendulum Decel. (t3-t)) 25 o 30 ms 23.43 ms
f. Pendulum Decel. (t4-t3) £ 10 ms 5.07 ms
g. Pendulum Direction
Reversal Time = 123 ms 107.15 ms
h. Max. Head Rotation 63 to 73° 67.63°
i. Chordal Displacement:
Head Rotation Angle
0° Time -2 to 2 ms 0 ms
Displ. -.5 to .5 in. J in.
30° Time 25.6 to 34.4 ms 26.43 ms
Displ. 2.1 to 3.1 in. 2.73 in.
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PART 572 DUMMY CALIBRATION TEST DATA

Dummy S/N S96

Calibration Laboratory

(Continued)

Humanoid Systems

Pre-Test Post -iest
TEST PARAMETER SPECIFICATION Calibration Calibration
2. NECK BENDING TEST
Continued:
i. Chordal Displacement:
Head Rotation Angle
60° Time 40.3 to 51.7 ms 42.68 ms
Displ. 4.3 to 5.3 in. 4.93 in.
MaxiTum Time 53.2 to 66.8 ms 58.06 ms
¢ ) Displ.| 5.0 to 6.0 in. 5.68 in.
60° Time 67.0 to 83.0 ms 69.99 ms
" Displ. 4.3 to 5.3 in. 4.98 in.
30° Time 85.4 to 104.6 ms 91.80 ms
Displ. 2.1 to 3.1 in. 2.44 in.
0° Time 101.0 to 123.0 ms| 106.77 ms
Displ. -.5 to 9.5 in. -0.53 in. -
3. ABDOMINAL COMPRESSION
TEST:
(Preload = 10 pounds)
a. Force @ .5" 23 to 37 1lbs. 28.0 lbs.
b. Force @ .75" 37 to 50 1lbs. 42.0 lbs.
c. Force @ 1.0" 50 to 63 1lbs. 58.5 lbs.
d. Force @ 1.3" 73 tco 88 lbs. 83.5 lbs.
4, . LUMBAR FLEXION TEST:
a. Force @ 20° 22 to 34 1lbs. 30.5 1lbs.
b. Force @ 30° 34 to 46 1lbs. 42 .3 1bs.
c. Force @ 40° 46 to 58 1lbs. 53.0 lbs.
d. Return Angle 12° maximum 9.0°




PART 572 DUMMY CALIBRATION TEST DATA

Dummy S/N  SQ06

Calibration Laboratory

(Continued)

Humanoid Systems

Pre-Test Post-Test
TEST PARAMETER SPECIFICATION Calibration Calibration
5. CHEST IMPACT TESTS:
a. High Speed
(1) Probe Speed 21.78-22.22 fps 21.90 fps
(2) Peak Deflection 1.7" maximum 1.53 in.
(3) Peak Resistive 201 1bs
Force 2250 lbs. max. 018.0 .
(4) Internal 64.91%
Hysteresis 50 to 70%
b. Low Speed
(1) Probe Speed 13.86-14.14 fps 14.20 fps
(2) Peak Deflection 1.1" maximum 0.09 in.
(3) Peak Resistive 1249.4 1bs.
Force 1450 lbs. max. .
(4) Internal ) 62.01%
Hysteresis 50 to 70% .
6. KNEE IMPACT TESTS:
a. Right Side
(1) Probe Side 6.76 to 7.04 fps 6.90 fps
(2) Maximum Force 1850 ‘to 2500 lbs.|2438.5 lbs.
(3) Time Above 1000# 1.7 ms minimum 1.81 ms
b. Left Side
(1) Probe Speed 6.76 to 7.04 fps 6.90 fps
(2) Maximum Force 1850 to 2500 1lbs.|2392.7 lbs.
(3) Time Above 1090# 1.7 ms minimum 1.76 ms
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- Calibration Laboratory

Dummy S/N

PART 572 DUMMY CALIBRATICON TEST DATA

S03

Humancid Systems

Pre Test Post-Test
Calipration Calibration
Date of Dummy Calibration 11-29-82
Calibration Sequential Number for Dummy 6
Temperature in Lab. (Spec. = 66 to 78°F) 69 - 70°F
Relative Humidity in Lab. (Spec. = 10 to 70%) 48 - 67%
TEST PARAMETER 7 Z ////
SPECIFICATION [ L~ 7
1. HEAD DROP TEST: )
a. Peak Resultant Accel. 210 to 260G 227.14 G
b. Peak Lateral Accel. = 10G 0.00 G
c. Time above 100G 0.9 to 1.5 ms 1.08 ms -
2. NECK BENDING TEST:
. a. Pendulum Speed 2l.5 to 25.5 fps 23.70 fps
b. Pendulum Avg. Decel.
- (over t3 - tj) 20 to 24G 22.50 G
C. Peak Resultant Head
Acceleration 26G maximum 23.65 G
d. Pendulum Decel. (t2-tj) £ 3 ms 1.50 ms
e. Pendulum Decel. (t3-t)) 25 to 30 ms 28.80 ms
f. Pendulum Decel. (t4-t3) £ 10 ms 5.50 ms
g. Pendulum Direction
Reversal Time Z 123 ms . 0.00 ms
h. Max. Head Rotation 63 to 73° 66.47°
i. Chordal Displacement:
Head Rotation Angle
o- Time -2 to 2 ms 0 ms
Displ. -.5 to .5 in. 0 in.
30° Time 25.6 to 34.4 ms 26.36 ms
Displ. 2.1 to 3.1 in. 2.79 in.
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PART 572 DUMMY CALIBRATION TEST DATA

Dummy S/N S03

i Calibration Laboratory

{Continued)

Humanoid Systems

i Prg—Tes; Po;t-Te;t
i TEST PARAMETER SPECIFICATION Calibration Calibration
2. NECK BENDING TEST
Continued:
i. Chordal Displacement:
Head Rotation Angle
60° Time 40.3 to 51.7 ms 44.33 ms
Displ.] 4.3 to 5.3 in. 4.92 in.
Maximum Time 53.2 to 66.8 ms 58.30 ms
( ) Displ. 5.0 to 6.0 in. 3.53 in.
60° Time 67.0 to 83.0 ms 67.06 ms
| 'Disgl. 4.3 to 5.3 iqé= 4.93 in. .
30° Time 85.4 to 104.6 ms 89.43 ms
Displ. 2.1 to 3.1 in. 2.41 in.
) 0° Time |101.0 to 123.0 ms| 105.07 ms
) » — Disgl. -.5 to 0.5 in. +0.08 in.
3. ABDCMINAL COMPRESSION
TEST:
(Preload = 10 pounds)
a. Force @ .5" 23 to 37 1lbs. 27.5 1bs.
b. Force @ .75" 37 to 50 1lbs. , 42.5 1bs.
c. Force @ 1.0 50 to 63 1bs. |  59.5 Ibs.
d. Force @ 1.3" 73 to 88 1lbs.. 83.5 lbs.
4.. LUMBAR FLEXION TEST:
a. Force @ 29° 22 to 34 lbs. 30.5 lbs.
b. Force €@ 30° 34 to 46 1lbs. 42.0 lbs.
c. Force @ 493° 46 to 58 lbs. 53.5 1lbs.
d. Return Angle 12° maximum 4.5°
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PART 572 DUMMY CALIBRATION TEST DATA

Dummy S/N 803

Calibration Laboratory

{Continued)

Humanoid Systems

TEST PARAMETER

5. CHEST IMPACT TESTS:
- a. High Speed
(1) Probe Speed
(2) Peak Deflection

(3) Peak Resistive
Force

(4) Internal
Hysteresis

—_ ——————— ———

Pre-Test Post-Test

SPECIFICATION Calibration Calibration
21.78-22.22 fps 22.30 fps
1.7" maximum 1.51 in.

b. Low Speed
(1) Probe Speed
(2) Peak Deflection

(3) Peak Resistive
Force

(4) Internal
Hysteresis

a. Right Side

2250 lbs. max. 2241.0 1lbs.
50 to 70% 54.3%
-
13.86-14.14 fps 14.00 £fps
1.1" maximum 0.96 in.
1450 lbs. max. 1411.9 1bs.
50 to 70% 54.3%

6. KNEE IMPACT TESTS:

(1) Probe Side 6.76 to 7.04 fps 6.90 fps

(2) Maximum Force 1850 to 2500 lbs.| 2298.0 1bs.

(3) Time Above 1000% 1.7 ms minimum 1.93 ms
b. Left side -

(1) Probe Speed 6.76 to 7.04 fps 6.90 fps

(2) Maximum Force 1850 to 2500 1lbs.| 2420.5 lbs.

(3) Time Above 10004 1.7 ms minimum 1.84 ms
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SERVICE FOR: U. S. Department of Transportation
Nationa’ Yighway Traffic Safety Administration
Enforcement
Office of Vehicle Safety Compliance
430 Seventh Street S. W.
Washington, D. C. 20590

CONTRACT NUMBER: DOT-HS-9-02273, DTNH22-82-C-02022,
and DTNH22-82-C-07238

I hereby certify that the preceding report is true and correct to
the best of my knowledge.

NATIONAL TECHNICAL SYSTEMS

P o e ‘1\),74/%@

D. Matteson, P.E., . H. Hand, Project Engineer
Division Manager

PC W\%w «5 . L/ Q&Q\‘N\-\u lg

P. C. MacDonald, Dynamics Engineer v J.\Yalenzuela, Mechanical
Department Supervisor

Quali y Assurance Manager



