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Section 1

PURPOSE AND TEST PROCEDURE

This 30 mph frontal barrier impact test is part of the Federal Motor
Vehicle Safety Standard (FMVSS) 208, 212, 219 (partial) and 301 compliance test
program conducted for the National Highway Traffic Safety Administration (NHTSA)
by Calspan Advanced Technology Center under Contract No. DTNH22-90-C-01003. The
purpose of this test was to determine if the subject vehicle, a 1992 Chevrolet
Cavalier 2-Door Coupe, meets the performance requirements of FMVSS 208, "Occupant
Crash Protection"; FMVSS No. 212, "Windshield Mounting"; FMVSS No. 219 (partial),
"windshield Zone Intrusion"; and FMVSS No. 301, "Fuel System Integrity". This
compliance test was conducted using the requirements found in the OVSC Laboratory

Test Procedure No. TP-208-08, dated September 8, 1989.
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Section 2

SUMMARY OF TEST NUMBER CN0108

A frontal barrier was impacted by a 1992 Chevrolet Cavalier 2-Door
Coupe at a velocity of 29.4 mph. The test was performed at the Calspan Corpora-
tion Advanced Technology Center on November 12, 1991. Pre- and post-test photo-

graphs of the vehicle and dummies can be found in Appendix A.

The frontal barrier impact event was documented by one real-time camera
and 14 high-speed cameras. Camera locations and other pertinent camera informa-

tion can be found in this report.

Two Part 572E, 50th percentile male anthropomorphic test devices
(ATDs), were placed in the driver and right front passenger seating positions ac-
cording to dummy placement instructions specified in the OVSC Laboratory Test

Procedure.

Both ATDs were fully instrumented with head and chest triaxial acceler-
ometers, chest displacement potentiometers and left/right femur load cells. These

ATDs had been certified prior to the test.

The 25 channels of data were recorded on two l4-channel FM tape record-

ers. Appendix B contains the vehicle and dummy response data traces.

The driver‘s HIC was 488. The maximum chest deceleration over 3 milli-
seconds was 36.4 g°s with 1.5 inches of deflection. The maximum force on the

driver’s left femur was 460 pounds and 832 pounds on the right femur.

The right front passenger‘s HIC was 353. The maximum chest deceleration
over 3 milliseconds was.32.5 g°s with 1.4 inches of deflection were recorded.
Loads of 990 and 964 lbs. were recorded on the left and right femurs, respec-

tively.

2-1 7953-2



Table 1
RASH TEST RY
vVehicle NHTSA No.: CNQ108 Test Mode: 30 _mph Frontal Barrier
Test Date: November 12, 1991 Time: 12:00 Temperature:_ 37°F

Vehicle Make/Model/Body Style: 1992 Chevrolet Cavalier 2-Door Coupe

Vehicle Test Weight: 2940 1bs.

Vehicle/Barrier Impact Angle: 0 °

Impact Velocity: 29.4 mph

Maximum Static Crush:__25.7 inches

Vehicle Rebound: 13.1 inches

D IES: DRIVER PASSENGER
Type: Part 572E Part S572E

Automatic 3-Point Automatic 3-Point

Restraint System: Seat belt Restraint Seat belt Restraint

Number of Data Channels:_ 25

Number of Cameras: 1 Real Time
14 High Speed
DOOR OPENING DATA: Closed - Left Front
Closed - Right Front
Front Seat(s) Data: DRIVER PASSENGER
Seat Track Failure: 2.0 0.0
inches of shift
Seat Back Failure: None None
VISIBLE DUMMY CONTACT POINTS: DRIVER PASSENGER

Forehead-horn pad,
Rear of head-headrest Rear of head-headrest,

Head: Chin with chest Chin with chest
Abdomen: No Contact No Contact
Chest: Lower steering rim No Contact
Knees: Lower dash panel Glove Box Door
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Table 2
GENERAL TEST AND VEHICLE PARAMETER DATA

TEST VEHICLE INFORMATION:

Year/Make/Model/Body Style:_ 1892 Chevrolet Cavalier 2-Door Coupe

NHTSA No.: CN0108 ; VIN:_1G1JC1441IN7106575 i Color: Agua
Engine.Data: 4 cylinders; - CID; 2.2 Liters: - cc
Placement: - Longitudinal or In-Line; [ Transverse or Lateral
Transmission Data:__5 speeds; ¥ Manual; - Automatic; ¥ ___Overdrive
Final Drive: _—__Rear Wheel Drive;_ ¢ Front Wheel Drive;_— Four Wheel Drive
Major Options: - A/C; ¥__ Pwr.Strg.; [l Pwr.Brakes

= Pwr .Windows; [ Pwr.Door Locks; |2 Tilt Wheel
Date Received: 9/24/91 ; Odometer Reading 26.0 miles
Selling Dealer: Sweeney Chevrolet. Inc.
& Address 11234 Main Street, Clarence NY 14031

DATA FROM VEHICLE’S CERTIFICATION LABFEL:

Vehicle Manufactured by:_General Motors Corporation

Date of Manufacture: 8/91

GVWR: 3460 1bs.; GAWR: 1863 1bs. FRONT,; 1597 1bs. REAR

DATA _FROM TIRE PLACARD:

Tire Pressure with Maximum Capacity Vehicle Load: 35 psi FRONT
35 pPSi REAR

Recommended Tire Size: P185/75R14

*Recommended Cold Tire Pressure: 35 __psi FRONT; 35 psi REAR
Size of Tires on Test Vehicle:_P185/75R14 ; Manufacturer:_General

Vehicle Capacity Data:

Type of Front Seats: = Bench; 2 Bucket; = Split Bench
Number of Occupants: 2 Front; 3 Rear; 5 Total
Vehicle Capacity Weight (VCW) = 882 1bs.
No. of Occupants x 150 1lbs. = 750 1bs.
Rated Cargo/Luggage Weight (RCLW) = 132 1lbs. (Difference)
* Tire Pressure used for test.
2-3 7953-2



Table 2

GENERAL TEST AND VEHICLE PARAMETER DATA (cont.)

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

Right Front = 790 1bs. Right Rear = 420 lbs.
Left Front = 820 lbs. Left Rear = 460 1bs.
TOTAL FRONT = 1610 1bs. TOTAL REAR = 880 1bs.

% of Total Vehicle wWeight 64.7 % of Total Weight = 35.3 %

2490 1bs.
CAL ATION QF VEHICLE’S TARGET TEST WEIGHT:

TOTAL DELIVERED WEIGHT

n

Total Delivered Weight = 2490 1bs.
Rated Cargo/Luggage Weight (RCLW) = __ 132  1bs.
weight of 2 P.572 Dummies @ 167 ea. = 334 1bs.

TARGET TEST WEIGHT

2958 1bs. (sum)

WEIGHT OF TEST VEHICLE WITH TWO DUMMIES AND 116 POUNDS QF CARGQ WETIGHT:

Right Front = 840 1bs. Right Rear = 590 1bs.
Left Front = 8390 1bs. Left Rear = 620 1bs.
TOTAL FRONT = 1730 1bs. TOTAL REAR = 1210 1bs.
% of Total Weight = 58.8 % % of Total Weight = 41.2 %
TOTAL TEST WEIGHT = 2940 lbs.
wWeight of Ballast Secured in Vehicle Trunk Area = 0] 1bs.
Vehicle Components Removed for Weight Reduction: None

VEHICLE ATTITUDE (81l dimensions in inches):
AS DELIVERED: RF 26.8" LF 26.5" RR 26.7" LR, 26.3"
FULLY LOADED: RF 25.3" LF, 25.1" RR. 23.5" LR, 23.5"
AS TESTED: RF 26.2" LF 26, 3" RR 24.7" LR 24 7"
Vehicle’s Wheel Base:__101.1 in. Vehicle’s Width: 66.3 in.

Location of vehicle’s C.G.:_41.6 inches rearward of front wheel center.

FUEL SYSTEM DATA:

Fuel System Capacity From Owner’s Manual

15,2 gallons

Usable Capacity Figure Furnished by COTR 15.2 gallons

Test Volume Range (92 to 94% of Usable Capacity) = 14.0 to 14.3 gallons

ACTUAL TEST VOLUME = 14.1 gallons (with entire fuel system filled)
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Table 3

POST IMPACT DATA

TYPE OF TEST:
Type of Test:_Frontal Barrier

Impact Angle: Q°

Test Date: November 12, 1991 Time:__12:00 Temperature: 37°F
Vehicle NHTSA No.:_CN0108
Required Impact Velocity Range: 28.9 to 29.9 mph

BARRIER IMPACT VELOCITY:

Trap No. 1 = 29.4 mph; Trap No. 2 =
Distance from vehicle to barrier: (1) entering trap =

(2) exiting trap =

VEHICLE STATIC H:

Vehicle Length:

Pre-Test Right = 177.1 ; C/L = _181.5 ; Left
Post-Test Right = 160.4 ; C/L = _162.6 ; Left
Crush Right = 16.7 ; C/L = 18.9 ; Left
AVERAGE = 18.1 inches

VEHICLE REBQUND: (From rigid barrier only.)

Distance from front of test vehicle to impact point:

29.3

(Speed traps within 5 feet of impact plane.)

mph
52 _inches

12 _inches

(For frontal and rear impacts only.)

177.2

158.6

18.6

Right = 10.9 ; C/L = 13.3 ; Left = 15,1
AVERAGE = 13.1 inches
DOOR QPENING: Left Right
Front Closed-QOperable Closed—Operable
Rear N/A N/A
SEAT MOVEMENT: Seat Back Failure Seat Shift
Front None None
Rear N/A N/A
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Table 3

POST _IMPACT DATA (cont. )

GLAZING DAMAGE:_ None.

OTHER NQTABLE IMPACT FEATURES:

Steering column stroked,

7953-2



Section 3

OCCUPANT AND VEHICLE DATA
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Figure 1

TEST VEHICLE INFORMATION

VEHICLE IDENTIFICATION:

Model Year:_1992 Vehicle Model:_ Chevrolet Cavalier Body Style:_2-Door Coupe
1. Nominal Design Riding Position for adjustable

driver and passenger seat backs. Please describe
how to position the inclinometer to measure the 22.5°
seat back angle. Include description of the
location of the adjustment latch detent, if
applicable.

UPRIGHT

INCLINOMETER

LEFT SIDE VIEW

Seat back angle for driver’s seat: 22.5°
Measurement instructions:_Measur eat back angl using an inclinometer

on the seat back.

Seat back angle for passenger’s seat:__22.5°

Measurement instructions:_Same as driver.

Seat Fore and Aft Positioning .

Provide instructions for positioning the driver and front outboard passenger
seat(s) in the center of fore and aft travel. For example, provide informa-
tion to locate the detent in which the seat track is to be locked.

Positioning of the driver’s seat:_Place seat in 4th detent from rear-most

detent (10 total detents)

Positioning of the passenger’s seat (if applicable):_Same as driver,

Fuel Tank Capacity Data
A. "Usable Capacity" of the standard equipment fuel tank is 15.2 gallons

B. "Usable Capacity" of the optional equipment fuel tank is - gallons

Additional Instructions:_None.
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Figure 2

PART 572 DUMMY IN-VEHICLE POSITION

Test No.: CN0108 Vehicle:_1992 Chevrolet Cavalier 2-Door Coupe
EA’ E: ADJUSTER TYPE: SEAT BACK TYPE:

— Bench ¥____Manual i~ Fixed
___ v Bucket ___ - _ Power ¥ Adjustable Reclining

___—  sSplit Bench

DRIVER DUMMY AYPASSENGER DUMMY
MEASUREMENT
_LOCATION
A - Head Target 3
B - Knee Joint E )
C - Approximate 3
*H” Point ¥
Reference 3
Point
L
arr-d 1 LFwp
A= 24.2 in. 37 Degrees A=_24.6_ _in. 36 Degrees
B*= 33.2 in. 93 Degrees B=_34.3 in. 93 Degrees
C = 18.3 in.__108 Degrees C=_19.1 in. 105 __Degrees
D = 12.4 in. D=_12.4 in.
* Left foot D >

on footrest

QO

11
F"l' J

@_’- A= f‘@

E
@

d
%
.
G
{

LEFT ' RIGHT

FRONT || FRONT

DOOR TOP VIEW DOOR

S/N—341 DUMMY 1D S/N 342

A = Left Door to Driver Centerline 11,9 in,
B = Left Door to Center Passenger Centerline = in.
C = Left Door to Right Passenger Centerline 37.3 in.
D = Left Door to Right Door 49.5 in.
E,F = Window Glass Height (Right and Left Must Be Equal) 11.0 in.
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Figure 3
OCCUPANT CLEARANCE DIMENSIONS
(Dimensions in inches)

DRIVER PASSENGER HH
7 HW

HH 11.7 11.6
HW 17.1 17.5 co 2
CD 19.1 18.7 CS M/
cs 12.1 - e
KDL 4.9 4.6
KDR 2.0% 5.1 KD
SA See Note See Note
PA 23° 24°

* To Steering Column

HH = Head to Windshield Header
HW = Head to Windshield
CD = Chest to Dash
Cs = (Chest to Steering Wheel
KD(L/R) = Knee to Dash (Left/Right)
SA = Seat Back Angle
. HEAD

PA = Pelvic Angle
HA = Head Target to "A" Pillar
HR = Head to Side Roof
HS = Head to Side Window HA
AD = Arm to Door /b
HD = Hip to Door “A” PILLAR
KK = Knee to Knee

DRIVER PASSENGER
HR 5.9 6.3
HS 8.8 9.0
AD 3.6 3.7 . .

H-Point Location
HD 3.5 3.2 Longitudinal Vertical
KK 9.3 7.9 Target Actual | Target Actual
HA 16.8 16.7 (to striker) (to sill)
DRIVER 17.6 17.5 4.9 4.6
PASSENGER 18.3 17.9 4.7 4.8

3-4 7953-2



Figure 4

DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSEMBLY REFERENCE DIMENSIONS

3y
L4
Y
SCA
X
LEFT SIDE VIEW
MEASUREMENTS
NR -- Distance from tip of dummy’s nose to 14.3 Inches
Top Rear surface of steering wheel rim
NH - Distance from tip of dummy’s nose to 15.8 Inches
center of steering wheel hub
SCA —— Angle of steering column relative to 19.0%* Degrees
the horizontal X axis
SWA —-— Angle of steering wheel relative to -71.0 Degrees

the horizontal X axis

* — Steering column located in mid-position.
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Figure 5

SEAT BELT POSITIONING DATA

DUMMY'S CENTERLINE
haa— TBI

PBL N
S
l T LTINS )
glo -~ \ / ~ ¥ l‘
MALE BLADE @ N * . \
. [} ] ‘-
!
¢
BUCKLE ASSY. N

a1 vy
O \
N \

INBOARD ANCHORAGE |

FLOORPAN

FRONT VIEW OF DRIVER DUMMY

‘D’ RING

-SHOULDER BELT PORTION

11 —LAPBELT PORTION

1—1/8” THICK ALUM. PLATE

""EMERGENCY LOCKING
RETRACTOR

I~

OUTBOARD ANCHORAGE

REEL

N G I W ) s o= & am

DRIVER DUMMY

PASSENGER DUMMY

(inches) {inches)

PBY —— Top surface of alum. plate to

upper edge 13.5 13.6
PBL ——- Top surface of alum. plate to

belt lower edge 10.5 10.5
TBI — Distance from torso centerline

to buckle 8.4 8.2
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Figure 6

VEHICLE ACCELEROMETER LOCATIONS

TOP VIEW
— —
) B —— i
] }
X el 2
EE+— O-- - -
o o e
/A
i
ACCELEROMETER DIRECTION
NUMBER* ACCELERCOMETER LOCATION X Y V4
1 Left Rear Seat Crossmember X
2 Right Rear Seat Crossmember X
3 Top of Engine X
4 Bottom of Engine X
5 Right Disc Brake Caliper X
6 Left Disc Brake Caliper X
7 Instrument Panel X
*The accelerometer pack number can be correlated with the vehicle response
data traces found in Appendix B.
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Table 4

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

POSITIVE NEGATIVE
DIRECTION** | DIRECTION**
MAX TIME MAX TIME
NO. LOCATION X* Y* Z* (g) | (msec) | (g) |{(msec)
1 REAR SEAT X-MEMBER PRE: 69.1] 15.2 1 16.0
AT LEFT SIDE POST: 69.1( 15.0 | 15.9
LONGITUDINAL
ACCELERATION 9 26 -35 30
2 REAR SEAT X-MEMBER PRE: 69.1]-15.2f 16.0
AT RIGHT SIDE POST: 69.1|-15.2) 16.0
LONGITUDINAL
ACCELERATION 4 27 ~38 31
3 | TOP OF ENGINE BLOCK PRE: 147.0f -8.4 | 30.4
POST: 139.0( -8.4 | 29.9
LONGITUDINAL
ACCELERATION 27 57 -95 39
4 BOTTOM OF ENGINE PRE: 154.6] -0.5 9.2
POST: 148.5| -0.5 9.0
LONGITUDINAL
ACCELERATION 36 66 -70 51
5 BRAKE CALIPER AT PRE: 138.7]|-21.3] 20.8
RIGHT SIDE POST: 132.5|-21.4| 21.0
LONGITUDINAL
ACCELERATION 2 235 -46 48
6 BRAKE CALIPER AT PRE: 138.71 21.3 | 20.8
LEFT SIDE POST: 132.31 21.4 | 20.9
LONGITUDINAL
ACCELERATION 3 143 -63 46
7 |DASH PANEL PRE: 109.5| -0.6 | 23.2
POST: 109.5} -0.6 | 23.2
LONGITUDINAL
ACCELERATION 15 76 -53 61
*ox POSITIVE NEGATIVE
*X + Forward from rear bumper LONGITUDINAL: FORWARD REARWARD
Y + Left from vehicle centerline LATERAL: LEFTWARD RIGHTWARD
Z + Up from ground VERTICAL: UPWARD DOWNWARD
DISTANCE MEASUREMENTS IN INCHES
3-8 7953-2



Figure 7

CAMERA POSITIONS FOR FRONTAL IMPACTS

NOTE: Camera Information Shown on Table 5.

FIXED COLLISION BARRIER

» K
Y

X

5 and #6

712 11
PaY A
1113

- ¥14

| —
TEST VEHICLE
#4

T

™ #15

MONORAIL &
TOW CABLE

#10

VQﬁ

S BT
S
b »

CONCRETE TEST PAD
e

v
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Figure 8

VEHICLE TARGET LOCATIONS
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Figure 9

TEST VEHICLE MEASUREMENTS

REAR DATUM REFERENCE

TO EDGE OF DOOR
~1 (EVEN NUMBER FOR

> s>
LENGTH OF X1 ,5\ ¥ RIGHT SIDE AND

ENGINE BLOCK ODD NUMBER FOR
‘“ g9- ~ | LEFTSIDE)

TO TRAILING EDGE
BEHIND DOOR
(RIGHT/LEFT SIDE)

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

X19,20
{RIGHT/LEFT SIDE}

TO HEADLINER

CENTER OF

X18

STEERING @

COLUMN . ) i

EII ! ll‘, ﬂD
X117 — <3 ) - = - % [=)
TO ‘A’ POST \". S/
e A @ /[
\ A
//' X12,13 REAR DATUM
REFERENCE AT
' X14,15 CENTER OF REAR
, %76 BUMPER
TO STEERING COLUMN TO BOTTOM OF
‘A’ POST

(RIGHT/LEFT SIDE)

TO FIREWALL (RIGHT/LEFT SIDE)
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Section 4

SUMMARY OF RESULTS OF FMVSS NOS. 208, 212, 219 AND 301-75

e “Occupant Crash Protection," FMVSS No. 208 Data
) "Windshield Mounting," FMVSS No. 212 Data
e "Windshield Zone Intrusion," FMVSS No. 219 (Partial) Data

® "Fuel System Integrity," FMVSS No. 301-75
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Table 7

DUMMY INJURY CRITERITA VALUES

NHTSA No.:_CN0108 vehicle:_1892 Chevrolet Cavalier 2-Door Coupe
MAXIMUM ACCELERATION (g°s)
HEAD CHEST
X Y A R X A R*
Dummy (1) —-49.6 -5.2 40.7 52.2 | -36.7 .4 -6.5 36.9
Dummy (2) -34.7 7.0 39.6 47.7 | -33.2 .9 8.5 33.2
MAXIMUM FORCE - FEMUR LOAD (lbs.)
LEFT FEMUR RIGHT FEMUR
Dummy (1) 460.0 832.0
Dummy (2) 990.0 964.0
HEAD INJURY CRITERIA**
36 millisecond Maximum Avg., Acc. (g)
HIC ty (msec) t, (msec) ty TO to
Dummy (1) 488 77.160 113.040 45.0
Dummy (2) 353 84.960 120.840 39.6
*Defined as exceeding 0.003 sec. duration
**As defined in FMVSS No. 208
4~2 7953-2



Table 8

FMVSS NO. 208 — SEAT BELT WARNING SYSTEM CHECK

With occupant in driver’s position, the lap belt in stowed position, and

ignition switch placed in "Start/On" position:

Log time duration of audible warning signal = _ 6.0 sec.

Log time duration of reminder light operation = 70.0 sec.

With occupant in driver’s position, lap belt in use, and the
placed in "Start/On" position:

Log time duration of audible warning signal = 0.0 sec.

(audible warning should not operate)

Log time duration of reminder light operation = Q.0 sec.

Note wording of visual warning:
Fasten Seat Belt -
Fasten Belt -

Symbol 101-80 X

4-3

ignition switch
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Table 9

FMVSS NO. 208 — LABELING AND DRIVER‘S MANUAL INFORMATION

Locate label which describes manufacturers maintenance or replacement schedule

for crash-deployed occupant protection system.

Describe 1location: Vehicle does not employ a crash-deployed occupant
protection system

The manufacturers recommended schedule is to replace - or repair -

this system:

a. by - month, - year
b. by - miles
c. or after a time interval of - months or - years.

Were appropriate instructions concerning maintenance and/or replacement of

this system provided? YES = NO -

Was a description of the functional operation of the system provided?

YES - NO =

Is there a reference to the instructions and description of the system on the

label? YES - NO -

Was an owner’s manual provided? YES - NO -

Did the owner’s manual contain appropriate information concerning maintenance
and/or replacement and a description of the functional operation of the
systems?

YES = NO -

4-4 79583-2



Table 10

FMVSS N 208 — READINE INDICATOR

An occupant restraint system that deploys in the event of a crash shall have a
monitoring system with a readiness indicator. A totally mechanical system is

exempt from this requirement.

. W WE I Tl Ny T ww W Ta.

45 U W by

Is the system totally mechanical? YES X NO -

Describe the location of the readiness indicator:

Is the readiness indicator clearly visible to the driver?
YES — NO —

Is a list of the elements in the occupant restraint system, being monitored
by the readiness indicator, provided?
YES - NO =

4-5 7953-2



Table 11

EMVSS NO, 208 — COMFORT AND CONVENIENCE TEST SUMMARY

Test Vehicle NHTSA No.: CNO108

Make/Model: Chevrolet Cavalier
Date of Comfort/Convenience Check: 11/7/91

Technician Performing Check: VMP

GVWR: 3460 1bs.

Seat belt comfort and convenience requirements cover vehicles manufactured on
or after September 1, 19886, which have a gross vehicle weight rating of 10,000
pounds or less. Exemptions to this rule are belts installed in a walk-in,
van-type vehicle and manual Type 2 belt systems installed in the front
outboard seating positions of passenger automobiles. On or after September 1,
1989, the exemption of thé type 2 manual seat belts installed in the front
outboard seating positions of passenger automobiles will change depending on
the states’ enactment of mandatory usage laws.

Was vehicle built after or on September 1, 1986, and is it equipped with:

1. Automatic seat belts YES X NO -

If yes, g0 to requirements D1, D2 and D3

2. Manual seat belts* YES - NO X

a. The seat belts, other than Type 2 lap/shoulder belts, are located in

the front outboard seating positions of a passenger automobile,

YES = NO X

(Go to requirements D3, D4, D5, and D6)

b. The seat belt system is Type 2 lap/shoulder belt in the front outboard

seating positions or the seat belts are located in a walk-in van,

STOP

*If the seat belts are voluntarily installed by the manufacturer they do not have

to comply.

4-6 ] 7953-2
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Table 11 (cont.)
D1
CONVENIENCE HOOKS

A convenience hook or other device is provided to stow seat belt webbing to
facilitate entering or exiting the vehicle.
YES - NO X

Check the option which applies to this test vehicle:

1. A convenience hook or other device automatically releases the webbing when
the automatic belt system is operational and remains in the released mode as
long as the vehicle’s ignition switch is moved to the "on" or "start"
position and the vehicle’s drivetrain is engaged.

YES N/A NO N/A

2. A convenience hook or other device automatically releases the webbing when
the automatic belt system is operational and remains in the released mode as
long as the vehicle’s ignition switch is moved to the "on" or "start"
position and the vehicle’s parking brake is in the released mode
(nonengaged) .

YES N/A NO N/A

D2
WEBBING TENSION_ — RELIEVING DEVICE

The seat belt assembly installed in the outboard designated seating position has
either manual or automatic tension relieving devices permitting the
introduction of slack in the webbing of the shoulder belt ("comfort clips" or
"window shade" devices).

YES = NO X

Check the owner’s manual and determine the maximum amount of slack recommended by
the manufacturer in inches. The recommended slack is - inches.
Introduce this slack into the shoulder belt before testing the vehicle to comply
with the requirements of FMVSS 208 S5.1. A warning is included in the owner’s
manual that introducing slack beyond the amount specified can significantly
reduce the effectiveness of the shoulder belt.

YES N/A NO N/A

(If NO, provide explanation.)

Check the option which applies to this test vehicle:

1. This vehicle is equipped with automatic seat belts and the tension relieving
device is canceled each time the adjacent door is opened.

YES _ N/A NO N/A

(If NO, provide explanation.)

4-7 7953-2



Table 11 (cont.)

This vehicle is equipped with manual belts, required to meet FMVSS 208 54.6,
and the tension relieving device is canceled each time one of the following

options occurs:

a. The adjacent door is opened. YES N/A NO N/A

b. The latch plate is released from the buckle. YES N/A NO N/A

This is an open-body vehicle, without doors. Does the manual mean to cancel
any shoulder belt slack introduced by a tension relieving device to operate
properly?

YES N/A NO N/A

(If NO, provide explanation.)

D3
BELT CONTACT FOQORCE

Do not measure the belt contact force if the manual or automatic seat belt
assemblies in this vehicle incorporate a webbing tension relieving device.
Does the vehicle incorporate a tension relieving device?

YES - NO X

Seats are adjusted according to instructions in Appendix B.

YES X NO -

The test dummies are positioned according to dummy position placement
instructions in Appendix B and Appendix C.

YES X NO =

Close the vehicle’s adjacent door, pull either 12 inches of belt webbing or
the maximum available amount of belt webbing, whichever is less, from the
retractor and then release it, allowing the belt webbing to return fo the
dummy’s chest, then fasten the latch. Locate the point where the centerline
of the upper torso belt webbing crosses the midsagittal line on the dummy’s
chest. At that point, pull the belt webbing out 3 inches from the dummy’s
chest and release until it 1is within one inch from the dummy’s chest.
Measure the contact force exerted by the belt webbing on the dummy’s chest.
The contact force is __0.4 pounds. Contact the COTR if the contact force
exceeds 0.7 pounds.

4-8 7953-2




Table 11 (cont
D4

LATCHPLATE ACCESSIBILITY
Position the test dummy in the driver’s seat or passenger’s seat in its

forward most adjustment position.
YES X NO -

Attach the inboard and outboard reach string. YES X NO -

Extend each line backward and outboard to generate arcs of the reach envelope
of the test dummy‘s arms. With the latchplate in the normal stowed position,
check to assure that the latchplates are within the reach envelope.

YES X NO =

Using the clearance test block, determine if there is sufficient clearance
between the vehicle seat and the side of vehicle interior to allow the test
block to move unhindered to the latchplate or buckle.

YES X NC =

D5
RETRACTION

Seats and seat backs are adjusted according to instructions in Appendix B
"General Test Conditions" in TP-208-8.

YES X NO =

Use anthropomorphic test dummies whose arms have been removed and position
the dummies in the front outboard designated seating positions according to
instructions in Appendix B and restrain the dummies, using the belt systems
for the positions being tested.

YES X NO =

Outboard armrests which are capable of being stowed on vehicle seats shall be

placed in their stowed positions.
YES N/A NO N/A

Check the option which applies to this test vehicle:

a. The torso and lap belt webbing of the seat belt system automatically
retract to a stowed position when the adjacent vehicle door is in an open
position and the seat belt latch plate is released.

YES X NO -

4-9 7953-2
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Table 11 (cont.)

b. The torsoc and lap belt webbing of the seat belt system automatically
retract when the seat belt latch plate is released.

YES X NO =

With the webbing and hardware in the stowed position, close the door to
assure that the webbing and hardware are prevented from being pinched.

YES X NO =

If this test vehicle has an open body (without doors) and has a belt system
with a tension-relieving device, check to assure that the belt system fully
retracts when the tension-relief device is manually deactivated.

YES N/A NO N/A

D6
ACCESSIBILITY

requirements for accessibility do not apply to:

Seats whose seat cushions are removable so that the seat back serves a
function other than seating;

Seats which are removable;

Seats which are movable so that the space formerly occupied by the seat can
be used for a secondary function.

If the seats in this vehicle are different than the criteria above, then
determine if:

Each manual seat belt assembly whose webbing is designed to pass through the
seat cushion or between the seat cushion and seat back has one of the
following three parts (the seat belt latchplate, the buckle, or the seat belt
webbing) on top of or above the seat cushion under normal conditions (i.e.,
conditions other than when belt hardware is intentionally pushed behind the
seat by a vehicle occupant).

YES X NO =

The remaining two seat belt parts are accessible under normal conditions.

YES X NO =

4-10 7953-2
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Table 11 (cont.)

The buckle and latchpléte do not pass through the guides or conduits provided
and fall behind the seat when the following events occur in order:

a. The belt is completely retracted or, if the belt is nonretractable, the

belt is unattached.
YES = NO X

b. The seat is moved to any position to which it is designed to be adjusted.

YES = NO X

¢. The seat back, if foldable, is folded forward as far as possible and then

moved backward into positions.
YES - NO X

Is the inboard receptacle end of the seat belt assembly which is installed in
the outboard designated seating position accessible with the center arm rest

in any position to which it can be adjusted without moving the armrest?

YES N/A NO N/A

D7
LATCH MECHANISM

A seat belt assembly installed in a passenger car, except an automatic belt
assembly, shall have a latch mechanism: AUTOMATIC BELT ASSEMBLY.

whose components are accessible to a seated occupant in both the stowed and
operational positions.
YES = NO -

That releases both the upper torso restraint and the lap belt simultaneously,
if the assembly has a lap belt and an upper torso restraint that require
unlatching for release of the occupant.

YES - NO -

That releases at a single point by a push button action.

YES - NO -

4-11 7953-2



Figure 10

FMVSS NO. 212 - "WINDSHIELD MOUNTING" DATA SHEET

DETAILS OF WINDSHIELD MOUNTING SUCH AS RETENTION METHOD, TRIM TYPE, ETC. :

Windshield is bonded in place with 0.6" trim along top and both sides
of windshield.

FMVSS 212 REQUIREMENTS:

The Post-Test periphery retention amount must be at least 75% of the
Pre-Test periphery measurement for vehicles NOT equipped with automatic
restraints, and 50% for each side of windshield for vehicles equipped
with automatic restraint systems for front occupants.

FMVSS 212 TEST DATA:

WINDSHIELD PERIPHERY
PRE-TEST (in.) POST-TEST (in.) PERCENT RETENTION
RIGHT SIDE 76.4 76.4 100%
LEFT SIDE 76.4 76.4 100%
TOTAL 152.8 152.8 100%

AREA OF RETENTION FAILURE:

& 0 . 6"
WIDTH OF MOLDING '
\ INDICATED
Q ﬁll
FRONT VIEW '
FAILURE DETAJILS: ’
NONE. '
4-12 . 7953-2 l
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Figure 11

FMVSS NO. 219 (PARTIAL) - "WINDSHIELD ZONE INTRUSION" DATA SHEET

PROTECTED ZONE LOQWER EDCE REQUIREMENT:

The lower edge of the protected zone is determined by placing a 6.5” dia.
rigid sphere weighing 15 pounds in a position such that it simultaneously
contacts the inner surface of the windshield and the top surface of the
instrument panel including padding. The locus of points is drawn on the
inner surface of the windshield contacted by the sphere across the width of
the instrument panel, From the outermost contactable points, extend the
locus line horizontally to the edges of the windshield, and then draw a line
on the inner surface of the windshield below and 1/2” distant from the locus
line. The LOWER EDGE OF THE PROTECTED ZONE is the longitudinal projection of
this line onto the outer surface of the windshield.

FMVSS 219 TEST DATA: (Dimensions in inches.)
A= 45.4 —_—
E !
1?0 Fe 26.3 o121

D:
25.3 X

—— e — e ———

Lower Edge of Protected Zone
{marked by tape on windshield)

\ FRONT VIEW
Zero Point
10.0)

1

C= 56.8

ETAILS OF WINDSHIFELD GLASS PENETRATION GREATER THAN 4":

(Show location of penetration on above sketch)

None. COORDINATES
X Y
1.
2.
3.
4,
4-13 7953-2



Table 12

FUEL SYSTEM INTEGRITY POST IMPACT TEST DATA

FMVSS NO. 301

TEST VEHICLE NHTSA NO.: C|IN|] O] 1 0| 8 TEST DATE: November 12, 1991

vehicle Mfgr./Make/Model:_1992 Chevrolet Cavalier 2-Door Coupe

Test vehicle fuel tank filled to 92% to 94% of manufacturer’s "usable" capac-

ity and with electric fuel pump operating (if it will operate without engine

operation). Part 572 test dummies located at each front designated seating

position.

TEST VEHICLE IMPACT TYPE: X Frontal (30 mph)

- Oblique (30 mph) with — __° barrier face first

contacting

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

- Lateral Moving Barrier (20 mph)

FUEL SPILLAGE MEASUREMENT: ACTUAL | MAX ALLOWED
1. From impact until
vehicle motion 0 1 oz.
ceases
2, For 5 minute period
after vehicle 0 5 oz.
motion ceases
ft + 51+ 25 3. For next 25 minutes 0 1 oz./1 min,

SOLVENT SPILLAGE DETAILS:

None.

7953-2

- e

-



Table 13

FMV. NO., 301 STATIC ROLLOVER DATA SHEET

TEST PHASE: ') Vehicle NHTSA ID No.:

0® 90
CNQ108

NOTE: I[f side fill
rotate to filier cap
is down.

I. DETERMINATION_OF LVENT LLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time 1 minutes 55 seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + 5 minutes 00 seconds
TOTAL 6 minutes 55 seconds

Next whole minute interval 7 minutes

II. FMVSS 301 REQUIREMENTS:

(1) Time Period

First 5 min FROM onset of rotation 6th min, 7th min. 8th min.

if reaqd.

(2) Maximum Allowable Solvent Spillage

5 ounces 1 ounce 1 ounce 1 ounce

III. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:

0 0 0 N/A

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

IV, SOLVENT SPILLAGE LOCATION(S):
None

4-15 7953-2



TEST PHASE: o

II.

III.

Iv.

Table 13

FMVSS NO. 301 STATIC ROLLOVER DATA SHEET (cont.)

t’ Vehicle NHTSA ID No.:

90 180 CNO108

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time 1 minutes 55 seconds
(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time + 5 minutes 00 seconds
TOTAL &) minutes 55 seconds
Next whole minute interval 7 minutes

FMVSS 301 REQUIREMENTS:

(1) Time Period

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

if reqd.

(2) Maximum Allowable Solvent Spillage

I 5 ounces | 1 ounce | 1 ounce I 1 ounce |

ACTUAL TEST VEHICLE SQLVENT SPILLAGE:

| : I T N7

Note: Record spillage for whole minute

intervals only as determined above.

SOLVENT SPILLAGE LOCATION(S):

None

4-16 7953-2




' (N W Ny W .y

-/ ,4

Table 13

FMVSS NO, 301 STATIC ROLLQVER DATA SHEET (cont.)

T PHASE:
= 11801

270

vVehicle NHTSA ID No.:

CNO108
I. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:
Rollover Fixture 90° Rotation Time 1 minutes 45 seconds
(Spec. Range = 1 to 3 minutes)
FMVSS 301 Position Hold Time + 5 minutes 00 seconds
TOTAL B minutes 45 seconds
Next whole minute interval 7 minutes
II. FMVSS 301 REQUIREMENTS:
(1) Time Period
IFirst 5 min FROM onset of rotation I 6th min. 7th min. 8th min.
if reqd.
(2) Maximum Allowable Solvent Spillage
| 5 ounces ' 1 ounce 1 ounce 1 ounce ]
III. ACTUAL TEST VEHICLE_ SOLVENT SPILIAGE:
0 0 0 N/A I
Note: Record spillage for whole minute
intervals only as determined above.
IV. SOLVENT SPILLAGE LOCATION(S):
None.
4-17 7953-2




FMVSS NQ.

Table 13

301 STATIC RQLLOVER DATA SHEET (cont.)

TEST PHASE:

270

CNO108

t’ Vehicle NHTSA ID No.:

I. DETERMINATION OF SOLVENT

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

FMVSS 301 Position Hold Time +

LECTION TIME PERIOD:

minutes

50

seconds

5 minutes 00 seconds

TOTAL 6 minutes 50 seconds
Next whole minute interval 1 minutes
II. FMVSS 301 REQUIREMENTS:
(1) Time Period
lFirst 5 min FROM onset of rotation | 6th min. I 7th min. 8th min.
if reqd.
(2) Maximum Allowable Solvent Spillage
| 5 ounces } 1 ounce | 1 ounce 1 ounce |
ITI. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
0 0 0 N/A I
Note: Record spillage for whole minute
intervals only as determined above.
IV, SOLVENT SPILLAGCE LOCATION(S):
None.
4-18 7953-2
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Table 14

TEST VEHICLE NONCOMPLIANCE NOTICE

NHTSA Contract Lab: Cal n Advan Technolo Center

Lab Project Manager & Telephone No.: Walter E. Levan (716) 632-7500

Date of Test:_November 12, 1991 Vehicle NHTSA No.: CNO108

Vehicle Manufacturer:_Ceneral Motors Corporation

Model Year: 1992 VIN:__1G1JC1441N7106575

Model:_Cavalier Body Style:___2-Door Coupe Build Date: 8/91

Dummy Stabilized Temperature at Time of Test: _72 °F (Spec. = 66-78°F)

Impact Velocity:_29.4 mph Time of Test:_12:00

Type of Automatic Restraint System:_Automatic 3-Point seat belt restraint system

for driver and right front passenger

Failure Details:

The vehicle appears to comply with the requirements of FMVSS 208,

212, 219 (Partial) and 301.

4-19 7953-2
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PHOTOGRAPHS
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Figure

A-1
A-2

A-4
A-5

A-7

A-8

A-8

A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21
A-22
A-23
A-24
A-25
A-26
A-27
A-28
A-29
A-30
A-31
A-32
A-33
A-34

LIST OF PHOTOGRAPHS

Photograph Title Page No,
PRE-TEST FRONT VIEW ...\ttt inonnsnonronnsssensoneenoanas A-3
POST-TEST FRONT VIEW ...t ittt iinnenrinronionennoneanas A-4
PRE-TEST LEFT SIDE VIEW ...... .. ...t innann. A-5
POST-TEST LEFT SIDE VIEW ... ..ttt iitnivinranrioroneanenaines A-6
PRE-TEST RIGHT SIDE VIEW ... ...ttt inieinenonnoaennrennens A-T7
POST-TEST RIGHT SIDE VIEW .. ... ...ttt ittiinnniennennns A-8
PRE-TEST RIGHT FRONT THREE-QUARTER VIEW .................... A-S
POST-TEST RIGHT FRONT THREE-QUARTER VIEW .............c0v... A-10
PRE-TEST LEFT REAR THREE-QUARTER VIEW ...................... A-11
POST-TEST LEFT REAR THREE-QUARTER VIEW ..............cc.... A-12
POST-TEST TOP VIEW . . .. ittt it ettt it iei e, A-13
PRE-TEST WINDSHIELD VIEW ... ...t ittittmroenvernneeanannees A-14
POST-TEST WINDSHIELD VIEW .. .. ...ttt in i innoetoason A-15
PRE-TEST ENGINE COMPARTMENT VIEW ...........00iiinieerennnn.n A-16
POST-TEST ENGINE COMPARTMENT VIEW .. .... ... cviteineinnrennn A-17
PRE-TEST FUEL FILLER CAP PHOTO ......... .0t tiiivernnrnrienns A-18
POST-TEST FUEL FILLER CAP PHOTO ......... ... .0 uiernnnn. A-19
PRE-TEST FRONT UNDERBODY VIEW ... ...ttt iierinrinnenenenenes A-20
POST-TEST FRONT UNDERBODY VIEW ....... .t iivininrennenean. A-21
PRE-TEST FRONT SIDE UNDERBODY VIEW ..................0cv..... A-22
POST-TEST FRONT SIDE UNDERBODY VIEW ............0vviviarouns A-23
PRE-TEST REAR UNDERBODY VIEW ... ... ...ttt rrenneninenenans A-24
POST-TEST REAR UNDERBODY VIEW .. ... ... ..ttt trmareenennnenn A-235
CERTIFICATION LABEL ... ittt it tnnereetnroersannoneronans A-26
TIRE PLACARD .. ittt ittt e e et i aaaeens A-27
PRE-TEST DRIVER DUMMY POSITION .............0 00t iirerunnnnnnn A-28
POST-TEST DRIVER DUMMY POSITION .......ctv v vrvnnoneneeenns A-29
PRE-TEST PASSENGER DUMMY POSITION .........i0unieennnioennnns A-30
POST-TEST PASSENGER DUMMY POSITION .........ciiiiimeieennnnn A-31
PRE-TEST DRIVER DUMMY AND INTERIOR VIEW .............0ciuunn A-32
POST-TEST DRIVER DUMMY AND INTERIOR VIEW ...............00.. A~-33
PRE-TEST PASSENGER DUMMY AND INTERIOR VIEW ................. A-34
POST-TEST PASSENGER DUMMY AND INTERIOR VIEW ................ A-35
VEHICLE IMPACT . . ...ttt e e e e e e e e A-36
A-2 7953-2
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NOTE:

Appendix B

VEHICLE AND DUMMY RESPONSE DATA

Calspan meets and follows the requirements of SAE J211.
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VEHICLE DATA

TEST NO.

CNO108

SAE FILTER CHANNEL CLASS

60
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DUMMY DATA

Head Accelerations

Chest Accelerations

Femur Forces

TEST

NO. CNO108

B-24

SAE FILTER CHANNEL CLASS

1000

180

600
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FACILITY: TRACK TEST DATE: 12 Nov 1981
RUN #: 1134
SERIES #: 6

TITLE: NHTSA "“208" TEST 6 - 1992 CHEVY CAVALIER

CLIP SUMMARY: Pos. 1 Chest Resultant

Peak Resultant (3 ms CLIPPED DURATION) = 36.393 G's
Tstart = 80.2800 ms

Tend = 83.4000 ms

CSI = 276.947

HIC SUMMARY: Pos. 1 Head Resultant

hic: 488.06

tl = 77.160 msec

t2 = 113.040 msec

Average G’s Over Hic Duration = 45.02

CLIP SUMMARY: Pos. 2 Chest Resultant

32.514 G’'s

Peak Resgultant (3 ms CLIPPED DURATION)

Tstart = 84.8400 ms
Tend = 87.9600 ms
CsI = 249.302

HIC SUMMARY: Pos. 2 Head Resultant

hic: 353.24

tl = B4.960 msec

t2 = 120.840 msec

Average G‘’s Over Hic Duration = 39.56
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VEHICLE OWNERS MANUAL OCCUPANT RESTRAINT SYSTEM INSTRUCTIONS

79563-2



oo L

“sifaq Kiajes

yits Op lou pinoys nok s3uyl oS

nok s[1 ose 1f “Ssadoad s12q A135ES Isn
o1 woy nos s[ja1 jenuews 3y jo wed syl

U0L1247] 40 24,82y ]
:S)jog Gafos m

-3oe|d
ul PaYI0] S1 18 2INY 34 V) YOBYIED
) UO yuoj pue yoeq ysng oepd
Ul D0 1 {UN OBQIBIS oY1 YIT °L
113G 1Y 3dald-d3u() Y} Isiey o)
‘UMOP U POY |{1n Ydryleas asatd
-5u0 31 Jo WM oY) “PapLL) RUO
"UMOp puE pieado] Yoeqieas sy [[nd g
“1e3% A1) JO IPIs Wds Y uo
PIIEJ0| 19A3] ISBIJDL DY) U0 UMOP |jnd °}

1JB3G 1BIY 3231 -UQ) Y} 1m0 oL

-3oed
Ul Pay0] S1 1 AINS ag VI YORQIEdS
3y} Uo yuuj pue yoey ysng -aoeld
ut SYJ0[ 31 {hun yIeqIess J41 Y] g
‘faued 13[[y 3y} dn jjnd pue Yorgieas
2y jo 23p3 3y) uo umop ysnd ‘g

seag Jeay dwp(og-uids 3y astey o,

79563-2

c-2




1Jof e 1anew saop dn Juipidng
*$3YSRID JSOU U] JBI[D B $108) 3|
*$a121yan Ul S13Y K19jes Jo S1edk 6T Yy
"pafiny 1o uny £|pey

34 pnod £y S1{aq oYM ABME Y[em
$3WNAWOs pue aalalns ued dn Jpyong
oyw ajdoad ‘way) ju Lueus uJ "U3MIQ
Uur 3Je S3YSELD 15O ing "aalains
).upjrom uosiad e dn papyong uaad

ey uten) B AQ iy 3uLdq Iyl ‘SnoLIas

0s 3q Ued saysesd JuIos puy ‘dn papPng
J0U 21, NOK J1 UdAY LNy 123 1 UOM NOA

“WAYY U] "pliut A13a d5e SIYSRId> M ¥

3U0 peq B 3q [[IM UL J1
Mouy 1Uop nok "YSeId B dAey op nok JI
“Us’ 10 B U1 3q [],N0K JI MOUY J9A3U NOK

ay)

*H40m L34 ] Aym

s 2191 'S12q L1a5es 1EaM 0) SRS Mme|
saoutaosd uetpeur)) pue s3jels Aueul

y[ dn 3pjong 01 JApUIWIAL A S I “dUMYD

€ 183y [[.NOA pue "papjang 1 ust }3q

K13JES 1004 UDYM LIEYS 1O uny 0} A3
ayi wink nok uaym dn syds) iy sty

‘00 K|49doid paudise;

ase $1§3q saadudssed inok ey
¥294d pue ")2q {ajes 1ok uslsey
sAem(y “dn papyong ale nof jt 5
Jou 13w nok “yYsesd awes Y uf
“pafIIy 10 paInful K[SNOLISS 3q uRd
NOK "1t Wolj paidala ag 10 3|d1yaA
3y} apisul s3UIYl 1Y UED NOL
*3%J0M Yonuwi 34 ued saunfut nosk
*1[3q A19jes e Jurieam lou 31 NOA
pue (sesd e ut ae nok 1 “Sdadosd
1129 K19Jes 7 122.M Y UBD A3}

P_u;.suv:u:c»:ma;coa

CHRERTTR NEMANYD %
(‘10D) Juokiaaz] 40, a4 £y |

£THX

)10 Gafos w

7953-2

c-3

s)jag Ajojes B syess

A G IE s 2 S al e S e S e o) S e AN eah e A



i
[32]
W
o
e~
ees 6l
"PIY ay) st os “(yuny 9) yduw gf
durod s1 axiq ay) 1 *apdwexa 04 ‘) <
$303 1t se 1sej se 03 n_v
*S]33Y M UO JB3S 8 JSnf 5. ) ;3wo3 sdaay pyiyd ayy yng "sdojs noA *3utyifue uo 1o Ut 3pU NoA UM
asoddng , (ae,, 15a[duits ay) 3L '€ U *HIO[q 3y SN NIQ Y)Y UYMW ‘2 Yiop syeg Aopes Aym

Lo




7953-2

QU oo

iS)3q ANages Ayl X0 °g +++1aued Juawnajsug ay) 4o ‘2

“asuas puod 4ons Iew s1jaq K19jes Aym
s 1YL "$3210J Y} e} $3U0q 1833uoals
INOA puE *3dUeSIP oW 1340 dois nog

-dois 01 awn arout 123 NOA “$30P YA

Y B UMOP MO[S NOK "s113q A19Jes YN

**pPUSpULK

Y} 3Q P{NOD I *NYPIA

|e31 e uf “dunpawos iq paddoys *do)s ), uUS3VP J3Ipu Y | , 1ed,, *} U0 uoawos Ind “§
mun 3uiod sdaay uostad ayJ ‘9 ayy dojs uay | -paads o) dn )1 330 °g (LNOD) )iOp Siiog b&wm ASS

Cc-5

.,

b sakain aa e

ag Aajes 7§ $3e9S

- e dae GE AR e a2 En e T A i Sl e A s S s



!
i
)

T4

‘3UOAUIIAD 10§ AIE 8){3Y A1dJeS

“(y/ury §9)

ydu gp ueys ssajf jo spsads Je 1n230
SYIEOPp FuR SaLNLUL SNOLIS Jo Iaquunu
18318213 Ay puy “dwoy Jo (W Op)
SO ¢ UIYIM IND30 SWAPIIIE SO
"SIIALIP peq

ST Yons *[0und 1nok puodaq s3uiyt
wo1J noA 1301d 1USA0P 12ALIP

poos r Julag ‘uny aq ued s1aduassed
INOA pue noA—inej 1ok 1 ust ley)
3U0 USAI—IUIPIIJE Ue Ul 31 NOA JI

1nQ "I3ALIP JU3[J30X3 UB 9q KBW NOX 1y

S13q £19jES JBIM
[ PINOYS AYM ‘JWOoY Wivj Jej AP

13431 | pue 42auip pood e w ] J] 1D

“SUOISI[|0D
13410 pue pis ut A|[e133dsa
Jnq “SUOISH{{OY [BIL0L) Ut A[Uo jou
aruy s ey | "uonalold 1sowt ay) 193
o1 dn apyonq o3 aaey [j1is nok 'sdeq
Jie,, SEY IBY) 3[2143A B Ul D1 NOA JI
1aag "$13q A1ajes Jo asn Y1 pasinbay
SBY J[BS 40§ PIIIJJO 19AD WIISAS
..Jeq e, A1oag WAy} Jo pealsut
ou s11aq 195es s sydom A3y
0s—A[UO swasAs pudwd(ddns ase
£au3 g “21miny oY) Ul WAyl JO 0w
ui 3q [Jlm pue Lepol $I[OIYIA WO
ul 218 SWANSAS JUIRLISIY J[qerefu]
[ewawaiddng 10 s3eq 1iv, iy
SHaq Aages
Jeas 0} asey } uom jdoad os sdeq
J21e ug nd jsnf 3y) 1 uop Ay 1D

‘PARY 218 nOK 1 11T

yonuw st “1no 193 pue 3oNYUN UEBD

no£ 0s “UdPLIOE UB 13Ye pue 3uninp

SNOIDSULD 3ULdq JO JIURYD SNVA

puy “umop dpisdn a1 nok Ji udad

)39 £1948s © d[yonqun L[ises ued

no& Ing “10U 10 1134 A)3jES B Julieam
31.N0K 13§13y M— 3 PNOI NOA 1y

PATETV IR ETE -

€ Juliean w, [ §i JUIPIIIE ue Jd)e
apyas ayy w padden) aq [auen 0

suamsuy ay} pue

—sjjag Ajajes inoqy 4sy
ajdoagd Aueyy suojsany a1y dIoH

7953-2




7953-2

oo
‘uontsod JALP Y Yum ues

LA\ "SBY 31I14aA INOA SUIDISAS 1ULRIISDS
YIym Mmotny{ O} JuBA |{,nOK "ISIL]

‘uonoaoid

$,3UOAIIAD 10J SI[TU IS0 MO[{0]
's1)9g \1afpS pup uappiy?) sapun
YopujJ Y} 338 *13]01A3YD) InoAk Wy
Fuiplr 2q f[im PIYO © J] "UIP[IYD
I3{[RWS puUR $3IQeq 10§ S3[NI

ot il P oS ‘U0 WO ([l YR Y Jou Wy
W21341p 2le 2131 puy “ualp{iy -ses3 8 Ut posu 34} JAYUAL *P[YONY 5 139 S I2AUP

pue s1{3q K13jes Inoqe Moty

. ) 0k onsatoid s saey 104 Ui 3y1 J| “IINUILL B INOYE JOf UO KIS pue
o1 s3unp _.n_o.u% 1B 2134, g P. ok ...rcwn :ow:b vuxuc o_uE.? uo awod vse fiIm 1yt 13y ajes YL
W NOILLNYD INOA aaey *pa(yINg Si 1j3q 5, J2aLp "PANANG STy

B ay1 puE Pasnd Al SI00P JUo1j £19JBS §,13ALIP 2Y1 SS3[UN *S1[3q A)3jes

*3Z1S 3l 431e U0 SAEIS 10 UO SIWO0D 1131 u3lsej 01 3[doad PUILAL V) SPUOIIS

1npe jo 3jdoad 10§ AJUO ST UOLDAS SIY]
synpy—Ajdadosg
$)13g 1afvg 1DY4 0) MO m

4313 1IN0y J0§ U0 AWOD [[Im dWiYd 8
“HIe)S 10 uny o1 pawin st A3 Y1 uaym

by Bupusep yeg Aloges

ﬁw .

m LdIHS
P

seg A1ojes 3 SILaS

C-7

A Gy ke S S aE Sk ey M e I AR Y S ) AN ek S /A



)
o
2]
[o2]
7
I X 4
"BpEUR)) Ul PJOS 1511J 19]0JA3YD) maU
K13A3 Y $awiod 1] wawa{ddng ij2g
Aioges [enuely s.1aumQ 3y peas ases|d
*$119q £19§BS 1NOK ISN 0] Moy Ules] o]
*2191yaa 1nok o) Ajdde 10u ssop | ueg
JO 1521 3y uayy ‘os Jf (9% _* " T IdIYydA
Iolow epeue)) d|qedidde [je i
"3[21Y3A Inok out 393 nok uagm 0} SWLIOJUO?,, ABS |[lM JOOP S J2ALP 3y} ©
dn 3pyonq 01 3aey 1 .uop nok 3snesaq “WISAS JUIRAISSE | UO JOYOUS B *Sem )i §) [EPEUER)) UL "mdU
Duewoineg,, pafres st 1jaq Aajes sty S, JOALIP 33 SaqLIISIP UOIIAS SIY L U3y ‘pjos ISI1J 19[0IAIYD) INOK SEA
Jfog 4epinoys-de aewoiny uonisod JanuQg | epeued ul plos IS SajYaA
TP _\V« 0012X




‘Aousdiows

ue ul 3 Ap[dnqun 0 pesu Aewt

nok *J3A3MOH "PapIoNg 1[3q dletuoine
1nok daoy skempe [|,nok adoy oy

"9IIAITS SpaRU
19{0Ja9YD) JNOK UYL ‘11 X1J JUSIOP 18
J1 "1 uado Kmojs uayy ‘Aeam ays (e Joop
3y 3500 1snf "prey KI2A InYs paLLIUre|s
sem Joop 3y J1 uaddey ues ey

100p & 3utuado Ajny woijy nok daoy
PIn03 1jaq dnewo)nE Ue jey a|qissod s,

‘ysesd e Jo dois

UIPPOS B S21941 JT $Y50] 1{2q A1ajes Yy
*§3040§ Juruienisas 1[aq dyel

0} 9[qe 153q e Apoq 3yl jo sued asay |
*1831d 21 SSOUJB PUB JIP[NOYS Y1 J3A0
03 pInoys 1§3q Japnoys ayJ -saunfug
[E1B} UIAJ 10 SNOLIAS Isned PInod

SIY L "uawopye InoA je 310y Ajdde
PINOM 113Q 3y} ‘1t Japun pifs noA J1 13q
de[ ay1 Japun apijs 0} Ajax1] s3] 2q p,nok
puy ‘sauoq dtafad Suoss ayy o3 30104
satjdde sup ‘ysesd e ug -sqqissod se sdiy
I3 U0 MO[ SB 3q pnoys 3jaq def sy

7 AP

‘SjO4IUOD) IDIS 13pUn Xapuy
3y 338 Moy 33s of Jrens dn us ued
noA oS 18as ay) I1snlpy 100D 34y ¥d0[ pue
3SO[D UYL "9]21yaA JnoK Ot 133 isnf

no 133 nok

uaym 3P[ONGUN 0} aey juop nok puy
(‘AINOD)

J1ag 4apinoys-de apewoiny

Y,
KNP R 7

Sieg Aiajes % syeog

7953-2

Cc-9



N
o
w
o
t~
A Y 4
*Kpoq 1nok
1sutede 11 pinoys 1j2q Japinoys
; ayy “Kinfur asearour Luedyudis
i PINOD Yoiym ‘Yonw 00) pIemIOj OIS U [uun
! 2A0UL PINOM ROA ‘YSeId & U] "9s00] apyong ay) o ejd ydIe] Ayt ysnd v
001 SI 1{3q fap|noys ok -palsiml
! J1 uny £[SNOLI3S aq UBD NOK 193 11 131 LU "NOA ss0198 1[3q
' ’ 2 ays (nd pue anerd yorey ayp dn Yoid €
_M NOILNYD ‘SjU4IU0) IDIS 1IpUn
. e sty Xapuj ay) 338 "moy 93s o] “ydtess
uonatord yanw se Aeau aA13 J uom dn uis ued ne € 0s 3eas ayy isnlpy g mw.
: 1[ '3S00] 001 SH1[3q JOpINOYS 3y | -y J00p 3yl ¥20] pue 350D "4 3apyonq ay1 uo uonng ayl ysad o
; SSHY) Y Buosm s Jeyp oD :3g MewoIny Y} YIERedy] of, ol "3(aq onewoIng ay) 3yonqun oL




7953-2

9 + v

‘U XY Ol J3[eop inok

yse 10 *Apadoid yiom ues )t 0§
1YS1ens 1t axeus ‘paista) s11[aq e jf
*§32010§ 1>edwt 3y 3xe) 01 3[3q AP
JO YIpiam [[0Y 341 dABY 1 UPINOM NOK
*yseld e uj "1[aq paisimi B AqQ

"APOQ Y1 SSOIIB PaISIMI 81 3[aq YL 1y
SI) atm 3uodm SBY M 1D

-ud9jds Jo 13a1] Jnok
1] suedio [eusaiur asnfur £[213498
0s[e pP[NOd NOK "$3U0q 13p[noYs
se JuoalS Se JLUALE YdIYm ‘Sqid 3Y)
01 9010} yonw 00} K|dde pinom 1j2q
ay ‘osy “Kunlur joau pue peay jo
95UBYD Y} ISBIUDUI PINOM YIIYM
*PIEMUIO] JB] OO} 2A0W pjnom Apoq
InOA “Yseld e U "uLe Inok Japun
1]3Q JapInoys 3yl Jeam nok
J1 paanfur £[snoiias 3q ued nox

‘Sauty [[e 1e 13pnoys

Y1 1240 WIOM 34 pinoys )] uue
Y} J3pun Wiom S 1[2q L13pnoys Y[ iy
ZSIY y)w Juodn s ey D

[ e ]
"nok 152183U 3P{dNQ Y1 ol
1aq 1n0A apjong shem]y “saunfur
[BWI3UL SNOKI3S ISNEI PINVI SIY[
*sauoq dlajad ayy 1e 1ou “a1ay) aq
PInOM $3210J 1[3q Y], ‘UsWopqe
4nof 13a0 dn 03 pinom 13q 2y
‘ysedd e u sy 3y aagid Suom
3y} ul papiong s11J3q Jnok
31 paan[ur {{snowuas aq ued noy

-2oryd
3uolw Y UL PIYING S 1[3q Y], iy
S Yty duodn s ey 1D
(1NOD)
18g Japinoys-de anewony

s3jog Ajojeg g syeag

Cc-11

i M Sy GEy TEE iy S Dy A A aEn I NS St aER e EEE



4

“yser

e ut 1j3q dej ayy 1apun apijs o1 Kpay1|
539 3G p.nok Aem ey “(y) . pieogaol.,
ay) pajjed st leyl 3[d1yaa ay) jo wed

Y1 4ono) 1234 1nok 1Byl piemioj ysnoud
1EJ 1B3S INOA AV "§jO4IUO)) IDIS 1apun
xapuf ay1 33s “moy 33s of ‘y3ens

dn J1s ued noA os Jess 3yl isnlpy

UONISOY

424 LT 13PUN XIPUf Y] 338 "1[aq A3jes
S JOALIP 511 SB ABM JUIES U1 SYIOM
119q Ajages s Joduassed juody 1y ay

uol)isod Jabuassed Juol Jybiy

‘Aadosd wayy Jutseam

St DANDIYJA S1]aq A1oges Juryew O}

Aoy 2y *auodue 10} se ‘udwom jueusad
40 "yseld B ul LNy 3q L UOM ST}

ayr 1ey AjaN1| ssown s ) “Kj1adold wom
S1113q A19JBS B UdyAy “1atlow ay3 1aj01d
01 St sn3dy 2yl 1a304d 01 Aem 159q Ay |

-foueudaxd ay1 moydnoyl agissod

SB MO SB Wiom 24 pjnoys uotnod |

dry ays pue “1j3q 13pnoys-def e seom
pinoys uewom weudad vy siaq £395e8
deam y uop £y i paunlut Apsnota~

3Q 01 AfaY1[ as0oul aJe 3y} “suednod |

[[2 4t udwom tueudasd uipnpour
*JUOAIIA 10] YH0Mm sHaq K19jes

Aoueubaig
buung asn i1og A1ejes

1%+ 4

\ Y
\ A

7953-2

Cc-12




79563-2

8L 2o

's11oq A1ajes Sutieam 2B oy J|1YA
Y ut s13Y4jo LIS ued Aoyr puy "Ysedd
B UL J[2143A I JO INO UMOIY) 3Q Ued
paiaq £3apes ) udle oym s1d3usssed Jeay
's}aq A1opes

SuLeOM JIR OUm 3SOLL URL]] SIYSRLD

Ul U3YO J10W LNy dJe 1e3s Jedl Iyl

, "PaIstWl 193 11 19] LUO( "NOA Sso1de “$19q 13pjnoys-dey ui apdoad paifagun 1BY) MOYS SONSNEIS
1 [ind pue ae(d yore( 3y dn §did “} | daey Smopuim 21 03 1XduU suonisod ayy 1w3p12Yy ;dn apyang o1 s1aduassed a
:{[adoag auQ) 1eapg 0) MUK S,319H SuoNISOd 183s Jeas 10) weuodwt A1aA s n_v
Jabuasseq apisinQ 1eas 1edy suobuassed jeas 2oy

ZOITX

syjog A3ojes B syess




a
b
)
o
b~
A 4
;
'$3010) JuUlLIBNSII 3924 _
el 0 3[qe 153q a1e Apoq ay jo sued
IS ], ISYD Y] SSOIR PUE JIP[NOYS 01 Py 193 NOA
43 1N 9B PITOS 12Q JIPINOUS |y gpyaunb  apyonqun of 34E 3y pinom
) QUL "SOLMIUL [E1€] USAD 10 SOOLISS | o1 o0 ipaning 10 premdn sa0ep 3pyong
9$1ED PIVD SIY] “UAIOPGE INOK 1 310§ 341 UO uOlINY I¥B3[3L Y} NS IR
£dde pinom 1jaq ays *) 1apun pijs noA . i
J1 "3aq dey sy sapun apiys 03 K[3x1] 83| 4IPUIINT 4o \ofos opun xopij ‘)t apyong _
3q p.nof puy 'sauoq daad Juodis sy o) a1 395 "43noud FUo[ 10U SLIRY ML | yps nok jnun 3uggnd doay pue aield i
3040y satjdde sy “ysead e ug “sydiyi ay “ued 1apinoys ayi uo dn jnd Yo 3yl 11 "IP{INQq Y Soydeal U “
Suigonoy sl sdiy sy mojaq 3nus pue NOA SB 1{3q Y] JO PUd 3[3INq Y} uo 240424 sdois 1jaq oy I SO U (nun ! Ay
M0[ 3q pinoys 1j3q ays jo wed dej sy | umop [ind w3y ved dej oy axew of ‘g 31yong ayi ol Aeyd yoe| ayp ysng *Z ~ n_u




101084131 OU SBY YOIym
*31aq K19ges def e aaey nok “uotiisod
Buneas J3)uad e U IS NOA Uaym
-uotysod 12)u25 3y ut )18 URD UOAWOS
*1B3S 2UDq 1131 B SBY 3[IIY3IA INOK §|

Uo1}ISog Jabuassed 18)ua)

3ONQq 243 uo
uonng ay) 1snd isnf *313q sy yorejun o

({1243

7953-2

0 <«

‘Apoq 1ok sutede 1y pinoys

113q Jap[noys sy, ‘Kunfur sseasdut
PINO3 YOIM *YONUI 001 PIBMIO)
240Ul PINOM NOA YSBID B U] "3500]

00} S1 1]3q Jap{noys inoA
J1 uny £{Snowas 3g ued nog

- NOILNYD
"ysedd e 1o dois
uappns e s.31ayl J1 $Yo0j 1jay A1ajes sy L

(AINOD)
suoNISOd dpIsinQ 1eas Jeay

Cc-15

syjog Ay9jes B syeas

A EE e e AP e da aap A A Y9 4l BB an W s o e



oo IE

"3[21Y2A B U JfILm PIUIRIISAL
aq snw ade atwos 03 dn ualpIyd sfes
Jouraold ueipeue)) pue alels K1aad ui

Ave| ) 18] U] "3ZIS J[NPe ueLfl 1a[[ews
UIP[LYD [{B PUE SIUBjUL SIPNJOUL Jey |
;uondaatosd spasu 321y B Ul JUOAIIAT

uaippy) m

"0} pey 13A3 nok

J1 &pjatnb a1 3ponqun 01 3|qe 3q pjnom
nOA 0s premino 1o pieamdn saoej dpyonq
3yl 1O UOKNG 3sEja YI NS MW
UIPUIIXT 1]2g N12fDS 1dpUn XIpuy

a3 995 “y3Inoua 3uof 1ust 1[3q A J]
19q 13pnoys-dej e se Aem

atues 3yl N sedjds pue uontsud “apjong
-3nus st 1[aq Y} (NUD “UMOYS S8 pud
224y su [[nd “1apoys 1]3q 3yl 3xyew O,

‘N3q ay1 3uoge u [jnd pue aerd
yare] ayy yn “198u0f 1{aq 3y} W O

7953-2

C-16




7953-2

TE oaa

RUILTILEY
Juejul ue ur AQeq Ay} ANDIS

(panunuo))

(AINOD)

Saiqeg pue ualpjiy s3jjews

)

&
.,v.x.\ ¢

(panunuo))

‘pioy o1 3fqissodwit 1sow|e
3q pinoam £qeq ay], ‘SuLe InoA uo
3010§ (3% OI1) punod-Qpz € awod3q
Afuappns ||ts AQeq (3 §°6)
punod-Z] © *(4,wy op) yduw g7
A[uo 1e ysesd e ut *3jdwexs jo4
U PIOY 1, Ued NOK KaBay 0S 3w0daq
1w Aqeq e ysesd e JuLngg ‘yseld e
[hun—yonut y3om L Usd0p Aqeq v

*9J21Yaa & ul Sulplr 3fiym suue

1nok ut 4qeq & pjoy 13A3N

RUILAHTEY
JUBjUIL 1O P[IYD B Ul POUlessS
A1adoud skemie st 3uo 10§
y3noua [[ews p{iyd Aue jey) ains aq
‘0g "saun(ul fele) JO SNOLSS Isned
PINOS Yd1Ym ‘UIWOPGE S PIYD
ay1 uo 1y3u1 3010§ Kjdde pinom yjaq
341 YseId © U] ‘USWOpYE S,pliYd
Y} 1240 3q A1 [[Im 1[3q 3y}
‘peaisu] “pnoys i se *sdiy ayy uo
0] £&s Jou 3w 3[3q Jen3as e
1By} [[ews os ase sauoq diy s ppyd
3unok A1sa v "p[Iyd INOA 10§ 3AS
pue ad £y e 3 St I IAYIAYm KBS
{I14 JUIRNS3I Y 10§ SUOHDMSUL
9], "JULRIISAS JUBILL IO PlIYd B
ur paulensal 3q skemge pjnoys
Sa1qeq pue uIp[Iyd J3j[ews

IR RELY NOLLAVO

saiqeg pue uaipjy0 Jajjeus

s3jog Aiojes g syeas

Cc-17




i)
™
wn
: o
~
oo €
_
i
|
“3 U ST P{IYD OU UdYM UIAI—I[IIYIA
110K Ul JuTesIsal plIYd AUE 2IN29s ‘Aqeq ayy uo Ao ue daoy "Jey Op 0} Moy NOA Moy [isa
Apsadosd o) anS 3g ‘2(oiEA 3 ued NOS YA JBIS JUOILJ SYI Ul JUTRIISII JULBNSDI PJIYD 1O JUBJUL DY) YIIM JWOD
ui ajdoad aunfur pue dojs uappns 10 3yl 4Nd3s 0) uem Y3 NOA *ased ley suononnsut ay [ ‘Ainful jeuosiad |
:o_m_:ou e E.E.SoE 270U UES 1 L U I[MMY3A 3y ut Jjnpe K[uo dy} Jo ddueyd ay) 3dnpas djay ol Jutensad |
Jurensal P parndasun uy 31 nOA pue JuBjul uB St P{IYO dY] $$I[UN ) UM PAINDAS 3q 0} sey os{e ppyd |
’ : 189S 1Bl 0y Ul Jurensau priyd 1nok ind 31 ING ‘IPOIYaA InoA ut WASAS 13q ayy b4
n0K 1By} PUSWILLOIAL 10§343Y) SIOI0)Y 38N SJULBIISIE ISAY | "Yioq 10 1900y ]
[RISUDD) 1B SpN "1BIS JUOLJ SY) UBYY ISYJRS | B UE IO J[3S) JUIELISII dY) UO SUOHIdMIISUL ©
‘Aadoid wirensas ppyo ayy 21n03s 1821 3Y) Ul paulelsal ate A3y Ji J3jes 3say) putj Aetl NOX "JUIRIISDI :
0] 2INS 3q ') [[EISUL NOA 19A2IIY AL | AUB UIPJIYD JBY) MOYS SOUSNE)S JUIPLDY | 3Y) 10} SUOLIDILISUL Y} MO[[O] 0) NS 3 |
LRSIy ayi ind 0} ALY SIuRASIY YD |




