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Section 1.0

Purpose and Test Procedure
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Purpose

This 30 mph flat frontal barrier impact test is part of the Federal Motor Vehicle Safety
Standards (FMVSS) 208, 212, 219 (partial), and 301 compliance test program conducted for
the Nationa! Highway Traffic Safety Administration (NHTSA) by the Transportation Research
Center Inc. (TRC) under Contract No. DTNH22-93-D-01089. The purpose of this test was to
determine if the subject vehicle, a 1994 Kentron SS Sport Top van, NHTSA No. CR01301,
meets the performance requirements of FMVSS 208, "Occupant Crash Protection”; FMVSS
212, "Windshield Mounting"; FMVSS 219 (partial), "Windshield Zone Intrusion"; and
FMVSS 301, "Fuel System Integrity," in the flat frontal barrier impact mode.

5 940322



Test Procedure

This test was conducted in accordance with NHTSA's Office of Vehicle Safety
Compliance (OVSC) Laboratory Test Procedure No. TP-208-09. Data was obtained relative
to FMVSS 208, "Occupant Crash Protection"; FMVSS 212, "Windshield Mounting"; FMVSS
219 (partial), "Windshield Zone Intrusion"; and FMVSS 301, "Fuel System Integrity,”

performance.

The test vehicle was instrumented with seven (7) accelerometers to measure longitudinal
axis accelerations and one (1) accelerometer to measure vertical axis acceleration. The
vehicle's specified impact velocity range was 28.9 to 29.9 mph. The vehicle impacted a flat

frontal barrier.

The test vehicle contained two (2) Part 572 E 50th percentile adult male anthropomorphic
test devices (dummies). The dummies were positioned in the front outboard designated
seating positions according to the dummy placement procedure specified in Appendix C of the

Laboratory Test Procedure.

Both dummies were instrumented with head and chest accelerometers to measure
longitudinal, lateral, and vertical accelerations, and with left and right femur load cells to
measure axial forces. Each Part 572 E dummy's instrumentation also included a chest
potentiometer to measure longitudinal deflection and a six-axis neck load cell to measure

longitudinal, lateral and vertical forces and moments.

The thirty-eight (38) data channels were multiplexed and recorded on a 14-track tape
drive. The data was digitally sampled at 12,500 samples per second and processed per
Sections 11.13 through 11.15 of the Laboratory Test Procedure.

The crash event was recorded by one (1) real-time panning motion picture camera and

fourteen (14) high-speed motion picture cameras. The pre-test and post-test conditions were

recorded by one (1) real-time motion picture camera.
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_-

The vehicle and occupant data are summarized in Section 2.0. The FMVSS 208, 212, 219
(partial) and 301 data are presented in Section 3.0. The vehicle, occupant, and camera
measurements are presented in Section 4.0. Appendix A contains the still photographic prints.
Appendix B contains the dummy and vehicle data plots. Appendix C contains the

manufacturer's vehicle information.
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Section 2.0

Frontal Barrier Impact Test Summary
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Test Results Summary

This flat frontal barrier test was conducted at TRC on March 22, 1994,

The test vehicle, a 1994 Kentron SS Sport Top van, NHTSA No. CR1301, appeared to
comply with the performance requirements of FMVSS 208, 212, 219 (partial), and 301 in the
flat frontal barrier impact mode. The Head Injury Criteria (HIC) calculations were less than
1000, the chest resultant accelerations did not exceed 60 g's, and the compressive forces
transmitted through the upper legs did not exceed 2,250 pounds as measured by Part 572 E
dummies seated in the front outboard designated seating positions. For each Part 572 E
dummy the chest deflection did not exceed 3.0 inches. The vehicle's restraint system met the
applicable comfort and convenience requirements. The windshield periphery retention was
100 percent. There was no penetration into any portion of the windshield. No fluid spilled

from the vehicle's fuel system following the impact or during the static rollover test.

The test vehicle was equipped with airbags at the driver's and right front passenger's
seating positions. The vehicle's test weight was 5979 pounds. The vehicle's impact speed

was 29.6 mph. The vehicle's maximum static crush was 17.3 inches.

The driver's HIC was 515. The driver's chest maximum resultant acceleration with three
(3) milliseconds minimum duration was 53.8 g. The driver's chest maximum deflection was
1.1 inches. The driver's left and right femur maximum compressive forces were 1044 pounds

and 1707 pounds, respectively.

The right front passenger's HIC was 736. The right front passenger's chest maximum
resultant acceleration with three (3) milliseconds minimum duration was 43.8 g. The nght
front passenger's chest maximum deflection was 1.3 inches. The right front passenger's left

and right femur maximum compressive forces were 580 pounds and 119 pounds, respectively.

There was no loss of windshield periphery retention and no penetration through the

windshield.
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Following the impact, no fluid spilled from the vehicle's fuel system prior to the static

rollover test or during any portion of the static rollover test.
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NHTSA number:
Test type:
Test date:
Test time:

Ambient temperature
at impact area:

Vehicle year/make/
model/body style:

Vehicle test weight:
Impact angle":
Impact velocity®:

Primary:
Secondary:

Maximum static crush:

Average rebound:

Number of cameras:
Real-time:
High-speed:

Door opening data:
Left-front:
Right-front:

Left-rear:
Right-rear:

Table 1 Crash Test Summary

CR1301
Frontal barrier impact
03/22/94

1615

69° F

1994/Kentron/SS Sport Top/van
5979 1b

0°

29.6 mph

29.6 mph

173 in

7.7 in

2
14

Difficult, tools required
Difficult, tools required
NA

Easy

! With respect to tow track centerline.
* Speed trap measurement (& .05 mph accuracy)
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Table 1 Crash Test Summary. Cont'd.

Dummies:
Type:
Location:

Restraint:

Number of data channels:
Front seat data:
Seat track failure:

Seat back failure:

Visible dummy contact points:

Head:
Chest:
Abdomen:
Left knee:
Right knee:

Driver #314
Part 572 E
Léft front

3-point unibelt and airbag

15

None

None

Airbag and seat back
Airbag

None

Instrument panel

Instrument panel

Passenger #230
Part 572 E
Right front

3-point unibelt

15

None

None

Chest and seat back
None

None

Instrument panel

Instrument panel
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Vehicle year/make/
model/body style:

Color:
VIN:
NHTSA number:

Engine data:
Placement:
Cylinders:
Displacement:

Transmission data:

Final drive:

Date vehicle received:

Odometer reading:

Dealer's name

Table 2 Test Vehicle Information

1994/Kentron/SS Sport Top/van
White

1GBEG25K2RF110084

CR1301

Longitudinal/inline
8
5.7 liters

__manual,

X rwd,

_4 speed,
_fwd,
03/9/94
117

4wd

Koons of Tysons

_X automatic,

and address: 2000 Chain Bridge Rd.
Vienna, VA 22182

Accessories:
Power steering Yes Automatic transmission
Power brakes Yes Automatic speed control
Power seats No Tilting steering wheel
Power windows Yes Telescoping steering wheel
Tinted glass Yes Air conditioning
Radio Yes Anti-skid brake
Clock Yes Rear window defroster
Power door locks Yes Other
Certification data from vehicle's label:
Vehicle manufactured by: Kentron, Inc.
Date of manufacture: 10/93
VIN: 1GBEG25K2RF110084
GVWR: 6600 Ib
GAWR: Front: 3400 1b

Rear: 3406 1b

10

X overdrive

Yes
Yes
Yes

Yes
Yes

None
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Table 2 Vehicle Information, Cont'd.

Size of tires on vehicle: P225/75R15
Tire pressure with maximum
capacity vehicle load:
Front: 44 psi
Rear: 44 psi
Spare tire: Standard
Type of front seats: Bucket

Tire & capacity data from vehicle's label:

Recommended tire size: P225/75R1S
Recommended cold tire pressure:

Front: 35 psi

Rear: 35 psi
Designated seating capacity:

Front: NA

Rear: NA

Total: NA
Vehicle capacity weight: NA Ibs.

Test vehicle attitudes:

Delivered attitude: LF:
Fully loaded attitude: LF:
Pre-test attitude: LF:

28.9 in. RF: 289 In
28.8 in RF: 283 In
28.8 in RF: 284 in

11

LR: 28.7in
LR: 282 1n
LR: 283 1n

RR:
RR:
RR:

28.7 in
28.2 in
282 in
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Table 2 Test Vehicle Information, Cont'd.

Weight of test vehicle as received (with maximum fluids):

Right front 1372 1b Right rear 1286 Ib
Left front 1354 1b Left rear 1344 1b
Total front weight 2726 1b (50.9% of total vehicle weight)
Total rear weight 2630 Ib (49.1% of total vehicle weight)
Total delivered weight 5356 b

Calculation of test vehicle's target test weight:

RCLW! = Rated Cargo and Luggage Weight

GVWR = Gross Vehicle Weight Rating (6600 Ib)

UDW = Unloaded Delivered Weight (5356 1b)

VCW = Vehicle Capacity Weight = GVWR - UDW = 6600 - 5356 = 1244 1b

DSC? = Designated Seating Capacity (6)

RCLW' = GVWR - UDW - 150 (DSC) = 6600 - 5356 - 150(6) = 344 Ib

Target test weight = UDW + RCLW! +  (Number of Hybrid III dummies
x 167 1b per dummy)

Target test weight = 5356 + 300 + 334 = 5990 1b

Weight of test vehicle with required dummies and 289 1b of cargo weight:

Right front 1530 Ib Right rear 1459 Ib

Left front 1485 Ib Left rear 1505 Ib

Total front weight 3015 Ib (50.4% of total vehicle weight)

Total rear weight 2964 1b (49.6% of total vehicle weight)

Total test weight 5979 Ib (0.2% under target test weight)

Weight of ballast secured in vehicle cargo area: 160 1b
Components removed to meet target test weight: None
CG rearward of front wheel centerline: 62.0 in

Vehicle Wheelbase: 125.0 in

1 Cargo weight for multi-purpose passenger vehicles, trucks, and buses is the vehicle's

calculated cargo and luggage weight from the vehicle's label or 300 pounds, whichever is
less.

®  The designated seating capacity is determined by counting the number of seat belts
installed in the vehicle.
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Table 3 Post-Impact Data

Test number: 940322

NHTSA number: CR1301

Test date: 03/22/94

Test time: 1615

Test type: Frontal barrier impact
Impact angle: 0°

Ambient temperature
at impact area: 69° F

Temperature in
‘occupant compartment: 70° F

Impact velocity:

Primary: 29.6 mph
Secondary 29.6 mph
Specified range: 28.9 t0 29.9 mph

Distance from vehicle to barrier:
Entering velocity trap: 14.0 in
Exiting velocity trap: 201in

Test vehicle static crush:

Overall length of test vehicle:

Pre-test: L: 210.6 in C: 2116
Post-test: L: 195.0 in C: 1946in
Total crush: L: 15.6 in C 17.0 in
Average crush: 16.1 in

Test vehicle rebound from flat barrier:

Distance from test vehicle to barrier:
Post-test: L: 7.2 In C:

Average rebound: 7.7 in

13

8.01n

210.6 in
195.0 in
15.6 in

7.8 in
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Figure 1 Impact Velocity Measurement System

o7
57

The final vane clears emitter/receiver two inches before impact.

The vanes have a one-foot spacing.

14
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Figure 2 Accident Investigation Division Data for 30 mph Frontal Barrier Impact

NHTSA number: CR1301
Test date: 03/22/94
Vehicle year/make/
model/body style: 1994/Kentron/van
Vehicle size category: Van
VIN: 1GBEG25K2RF110084 L
. ) X
Build date: 10/93 T : o
Test weight: 5979 1b i
Vehicle wheelbase: 125.0in | __a--- e B S
) ) ) y x4 i T 4 TN ——
Maximum width: 85.4 in g | G G oo A
Y | i 4 !
Front overhang: 31.6 in /L"Y\"_\i_\: C,G
! — Y
|
|
Collision Deformation
!
Classification (CDC) Code: 12FDEW4 i
f
Crush depth Cl: 156in !C/L=D
measurements: C2: 1621in
C3: 169in /\/\/
C4: 173 in !
C5: 173 in !
C6: 15.6in :
!
|
Midpoint of damage: D:  Vehicle Longitudinal Centerline i
Length of damaged
region: L 64.4 in
15 940322




Table 4 Post-test Airbag Data

NHTSA number: CR1301

Test date: 03/22/94
Technician: Markusic

Vehicle year/make/

model/body style: 1994/Kentron/van

A. Number of airbag vent holes:
Driver: 2

Passenger: None

B. Size of airbag vent holes:
Driver: 1.2
Passenger: NA

C. Total airbag vent area:
Driver: 23 in?

Passenger: NA

D. Deflated airbag length and width dimensions or, if round, diameter
Driver: Length NA
Width NA
Diameter  26.5
Passenger: Length: NA
Width: NA
Diameter: NA

16 940322



F.

Table 4 Post-test Airbag Data, Cont'd.

Is the airbag tethered?
Driver: No

If yes, record length of tether: NA

Passenger: NA
If yes, record length of tether: NA

Driver's airbag:

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

Airbag and gas generator part numbers and manufacturer's names,
Driver: Mfr.: NA; Airbag: PUT11789-04A; Gen: G35351C0934
Passenger; Mfr.: NA; Airbag: NA; Gen: NA

17
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Figure 3 Vehicle Accelerometer Placement

Z2) + VERTICAL

(X> + LONGITUDINAL

SIDE VIEW

BOTTOM VIEW
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Report of Vehicle Condition at the Completion of Testing

Contract number: DTNH22-93-D-01089

From: Transportation Research Center Inc.
10820 State Route 347
East Liberty, OH 43319

To: Mr. Charles Case, COTR
Office of Vehicle Safety Compliance

The following vehicle has been subjected to testing for FMVSS 208. The vehicle was

inspected upon arrival at the laboratory for the test and found to contain all of the equipment

listed below. All variances have been reported within 2 working days of vehicle arrival, by
letter, to the NHTSA Industrial Property Manager/NAD-30, with a carbon copy to the

responsible testing office.

The wvehicle is again inspected, after the above test has been

conducted, and all changes are noted below. The final condition of the vehicle is also noted

in detail.

NHTSA number:

Vehicle year/make/
model/body style:

Body color:
VIN:
Odometer (arrival):

Odometer (completion):

Cost:

Air conditioner Yes
Tinted glass Yes
Power steering Yes
Power windows Yes

Power door locks Yes

Radio Yes
Clock Yes
Roof rack No

CR1301

1994/Kentron/SS Sport Top/van
White

1GBEG25K2RF110084

117 Date: 03/09/94

119 Date: 03/22/94

$24,477.80
Console No Brakes Power
Tachometer No Front Disc ABS
Speed control Yes Rear Drum ABS
Rear window def. No Front seats Manual
Sun/moon roof No Seat type Front-Bucket
T-top No Rear-Bench
Tilt steering wheel Yes Number of seats 6
Other options: No
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Report of Vehicle Condition at the Completion of Testing, Cont'd.

Engine data:

Cylinders: 8
Displacement: 5.7 liters
Transmission: Automatic
Final drive: RWD
Tire size: P225/75R15

Gasoline type: Unleaded
Equipment that is no longer on the vehicle as noted above: None

Explanation:

VEHICLE CONDITION: Vehicle was subjected to a 30 mph crash test. There is severe
structural damage. Various interior and exterior portions of the vehicle have been painted and
have had holes drilled to facilitate attachment of instrumentation. Various trim and body
parts have been removed including the rear seats. Stoddard solvent replaced the fuel in the
fuel system and engine. THE VEHICLE IS FOR SALVAGE ONLY AND IS NOT TO BE
REPAIRED FOR HIGHWAY USE.
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Section 3.0

FMVSS 208, 212, 219 (partial), and 301 Data
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Table 6 Dummy Injury Criteria

Maximum Acceleration

Head Chest
X Y Z R X Y V4
Driver -658 g 84¢g 152 ¢ 66.0 g 577 g 72 g -838 g
Passenger -560 g 60g 544 ¢ 61.0 g -463 g 57g -108 g
Maximum Femur Compressive Force
Left femur Right femur
Driver 1044 1bf 1707 Ibf
Passenger 580 Ibf © 119 Ibf
Head Injury Criteria
HIC Time t, Time t,
Driver 515 53.7 ms 82.7 ms
Passenger 736 73.0 ms 109.0 ms
Chest Maximum Resultant Acceleration?
Accelerometer Time t, Time t,
Dnver S38¢g 71.9 ms 74.9 ms
Passenger 43 .8g 67.1 ms 70.8 ms
Maximum Chest Deflection
Driver 1.1in
Passenger 1.3 in
! As defined in FMVSS No. 208
2 Defined as equal to or exceeding 0.003 sec. duration
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Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into
the instrument panel. The dummy's head and chest impacted the airbag with the dummy's
head rotating slightly rearward contacting the seat back. The driver dummy was restrained by
the three-point unibelt and airbag. The dummy rebounded rearward into the seat back with
the dummy's head, still rotated rearward, contacting the seat back. The driver dummy came

to rest in the driver's seat restrained by the three-point unibelt.

Right Front Passenger Dummy

Upon impact, the right front passenger dummy translated forward on the seat impacting
both knees into the instrument panel. The dummy's head rotated downward impacting the
dummy's chest. The right front passenger dummy was restrained by the three-point unibelt.
The dummy rebounded rearward into the seat back as the dummy'é head rotated rearward
contacting the seat back. The right front passenger dummy came to rest in the right front

passenger's seat, restrained by the three-point unibelt.
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Table 7 FMVSS 208 Seat Belt Comfort and Convenience Test Summary

Front Outboard Designated Seating Positions

NHTSA number: CR1301

Vehicle model year/make/model/body style: 1994/Kentron/SS Sport Top/van
Date of comfort/convenience check: 03/22/94

Technician performing check: Markusic

GVWR: 6600 1b

Automatic seat belts installed in any vehicle, other than a walk-in van-type vehicle which has
a gross vehicle weight rating of 10,000 pounds or less, and is manufactured on or after
September 1, 1986, shall meet the requirements for convenience hooks, webbing tension-

relieving devices, and belt contact force.

Manual seat belts installed for compliance with this standard in front outboard designated
seating positions of any vehicle, other than a walk-in van-type vehicle which has a gross
vehicle rating of 10,000 pounds or less, and is manufactured after September 1, 1989, shall
meet the fequirements for belt contact force, plate access, retraction and seat belt guides, and

hardware.

Vehicle Equipment:

The vehicle's front outboard seating positions were equipped with manual Type 2 seat
belts which must comply with the dynamic test requirements of S$5.1; requirements for
webbing tension-relieving devices (§7.4.2), belt contact force (S7.4.3), latchplate access

(S87.4.4), retraction (S7.4.5), and seat belt guides and hardware (S$7.4.6) apply.

Convenience Hooks (S7.4.1):

Not applicable, the vehicle is not equipped with automatic seat belts.

25 940322
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Table 7 FMVSS 208 Seat Belt Comfort and Convenience Test Summary
Front Qutboard Designated Seating Positions, Cont'd.

NHTSA number: CR1301

Vehicle model year/make/model/body style: 1994/Kentron/SS Sport Top/van
Date of comfort/convenience check: 03/22/94

Technician performing check: Markusic

GVWR: 6600 1b

Webbing Tension-Relieving Device (S7.4.2):

The front outboard seating position assemblies do not have webbing tension-relieving

devices.

Belt Contact Force (S7.4.3):

The belt contact force on the chest of the test dummy 1s 0.2 pounds.

Latchplate Access (S7.4.4):

The seat belt latchplates, in their normal stowed position, are within the reach envelope.

The clearance test block moves unhindered to the latchplate or buckle.

Retraction (§7.4.5):

The seat belt automatically retracts when the seat belt latchplate is released.

The stowed seat belt webbing and hardware are not pinched when the door is closed.
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Table 7 FMVSS 208 Seat Belt Comfort and Convenience Test Summary

Front Qutboard Designated Seating Positions, Cont'd.

NHTSA number: CR1301

Vehicle model year/make/model/body style: 1994/Kentron/SS Sport Top/van
Date of comfort/convenience check: 03/22/94

Technician performing check: Markusic

GVWR: 6600 Ib

Seat Belt Guides and Hardware (87.4.6):

The seat cushion is not removable so the seat back serves a function other than seating.

The seat is not removable.

The seat is not movable so the space formerly occupied by the seat can be used for a

secondary function,

Note: If the seat or seat cushion is removable or if the seat is movable so the space formerly

occupied by the seat can be used for a secondary function, the seat belt guides and hardware

requirements do not apply.

The webbing is not designed to pass through the seat cushion or between the cushion and

seat back.

The restraint system does not include webbing guides.

The inboard receptacle end of the outboard seating position's seat belt is accessible with

the center arm rest in any position to which it can be adjusted without moving the arm

rest for access.

27 940322
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Table 8 FMVSS 208 Equipment Data

FMVSS 208 Seat Belt Warning System Data

With an occupant in the driver's position and the lap belt/unibelt in stowed position and
ignition switch placed in the “start/on" position the duration of audible warning signal is

6 s and the reminder light operates 6 s.

With an occupant in the driver's position and the lap belt/unibelt in use and the ignition
switch placed in the "start/on" position the duration of audible wamning signal is 0 s and
the duration of the reminder light operation is 6 s.

NOTE: the audible warning should not operate.

The wording of the visual seat belt warning is the symbol from Table 2 of FMVSS 101.
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Table 8 FMVSS 208 Equipment Data, Cont'd.

FMVSS 208 Labeling and Driver's Manual Data

The label which describes manufacturer's maintenance or replacement schedule for the crash-

deployed occupant protection system was located on the driver's sun visor.
No regular airbag maintenance is required.

Appropriate instructions concerning maintenance and/or replacement of this system were

provided in the owner's manual on pages 1-20 through 1-24.

A description of the functional operation of the system was provided in the owner's manual

on pages 1-20 through 1-24.

A reference to the instructions and description of the system was included on the label.
An owner's manual was provided.

The owner's manual contained appropriate information concerning maintenance and/or

replacement and a description of the functional operation of the systems on pages 1-20

through 1-24.

29 940322
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Table 8 FMVSS 208 Equipment Data, Cont'd.

FMVSS 208 Readiness Indicator Data

The vehicle contained a crash-deployed occupant protection system which was not totally
mechanical. The readiness indicator was located on the lower left side of the instrument

cluster.

The readiness indicator was clearly visible to the driver.

A list of the elements in the occupant restraint system, being monitored by the readiness

indicator was provided in the owner's manual on page 1-24.

All rear outboard seating positions had Type 2 seat belts.
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Figure 4 FMVSS 212 Test Data
Details of windshield mounting such as retention method, trim type, etc.:

Plastic trim around outer perimeter and adhesive around inner perimeter.

Clips or brackets used to retain windshield: None

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.

Windshield periphery measurements:

Percent

Pre-test Post-test Retention
Right side . 89.0 in 89.0 in 100.0
Left side 89.0 in 89.0 in 100.0
Total 178.0 in 178.0 in 100.0

Pre-test windshield mounting material temperature:  70° F

1.0 in
1
Width of Moulding
Indicated
1.0 in

l
L om

Front view of windshield!

Loss of windshield retention lengths: None

! Indicate areas of loss of retention, if any, on windshield diagram.
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Figure 5 FMVSS 219 Test Data

Protected zone lower edge requirement:

The lower edge of the protected zone is determined by placing a 6.5-inch diameter 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. Draw the
locus of points on the inner surface of the windshield contactable 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 0.5 inch from the locus line. The LOWER EDGE OF THE
PROTECTED ZONE is the longitudinal projection onto the outer surface of the windshield of
this line.

Windshield measurements:

le A
A: 640 in y '
B: 141 in T Y
E l
C: 73.0 in D L X E
D: 250 in S S
"R Lower Edge of Protected Zone
ked b i i
E- 166 in ‘ ! {marked by tape on windshield)
N .
F- 488 in %4 Zero Point (0,0) o N
FRONT VIEW
Method of adhering protected zone template to_windshield:;
NA
Areas of windshield template penetration greater than 0.25 in: Coordinates
NA X Y
1.
3.
Areas of windshield penetration, below the protected zone,
through the inner surface of the windshield:
None 1.
2.
3
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Vehicle year/make/
model/body style:

NHTSA number:

Fuel system capacity:

Usable capacity:
Test volume range:
Actual test volume:
Test fluid type:
Specific gravity:
Kinematic viscosity:
Test fluid color:

Type of fuel pump:

Table 9 Fuel System Data

1994/Kentron/SS Sport Top/van
CR1301

33.0 gal (from owner's manual)

32.7 gal (furnished by COTR)

30.1 gal to 30.7 gal (92-94% of usable)
30.4 gal (with entire fuel system filled)
Stoddard solvent

0.764

0.99 centistokes

purple

electric

The electric fuel pump does not operate with ignition switch "on" and the engine not

operating.

Details of fuel system:

The fuel tank is located behind the rear axle. The fuel filler neck is located on the left side.

The fuel lines run along the right side to the front.

33 940322
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Table 10 FMVSS 301 Post-Impact Test Data

NHTSA number: CR1301

Test date: 03/22/94

Vehicle year/make/

model/body style: 1994/Kentron/SS Sport Top/van

Test requirements:

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

located at each front designated seating position.

Test vehicle impact_type:

x__ Frontal (30 mph)

Oblique (30 mph) with __° barrier face first contacting (driver's/passenger's) side
Rear moving barrier (30 mph)

Lateral moving barrier (20 mph)

Fuel system fluid spillage measurements:

Test Maximum
Results Allowable
1. From impact until vehicle motion ceases 0oz 1 oz
2.  5-Minute period after vehicle motion ceases 0oz 5 oz
3.  Next 25 minutes after 5-minute period 0 oz 1 0z/1 min

Fuel system fluid spillage location(s): None
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Figure 6 FMVSS 301 Stiatic Rollover Test Data

NHTSA number: CR1301

Test phase Oo 900

Fuel filler cap

Static rollover machine rotation time information: (specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, 0 seconds
FMVSS 301 position hold time = 5 minutes, O seconds
Total = 7 minutes, O seconds
Next whole minute interval = 7 minutes

Fuel system fluid spillage measurements:

Test Maximum
0° to 90° rotation (fuel filler cap down) Results Allowable
1.  First 5 minutes from onset of rotation 0 oz S oz
2.  Sixth minute from onset of rotation 0 oz 1oz
3.  Seventh minute from onset of rotation 0 oz 1 oz

Fuel system fluid spillage location(s): None
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Figure 6 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

90°

180°

Static rollover machine rotation time information: (specified range is 1-3 minutes)

Time required for machine to rotate 50° = 2
FMVSS 301 position hold time = 5
Total = 7
Next whole minute interval = 14

Fuel svstem fluid spillage measurements:

minutes, 0 seconds
minutes, 0 seconds
minutes, 0 seconds

minutes

Test Maximum
90° to 180° rotation Results Allowable
1.  First 5 minutes from onset of rotation 0 oz 5 oz
2.  Sixth minute from onset of rotation 0oz 1 oz
3. Seventh minute from onset of rotation 0oz 1 o0z
Fuel system fluid spillage location(s): None
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Figure 6 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

180° 270°

Static_rollover machine rotation time information: (specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, 0 seconds
FMVSS 301 position hold time = 5 minutes, O seconds
Total = 7 minutes, 0 seconds
Next whole minute interval = 21 minutes

Fuel svstem fluid spillage measurements:

Test Maximum
180 to 270° rotation Results Allowable
1. First 5 minutes from onset of rotation 0 oz 5 oz
2.  Sixth minute from onset of rotation 0 oz 1 oz
3.  Seventh minute from onset of rotation 0 oz 1oz

Fuel system fluid spillage location(s): None
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Figure 6 FMVSS 301 Static Rollover Test Data, Cont'd.

Test phase

270° - 360°

Static rollover machine rotation time information: (specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, 0 seconds
FMVSS 301 position hold time = 5 minutes, 0 seconds
Total = 7 minutes, O seconds
Next whole minute interval = 28 minutes

Fuel system fluid spillage measurements:

Test Maximum
270° to 360° rotation Results Allowable
1.  First 5 minutes from onset of rotation 0 oz 5 oz
2.  Sixth minute from onset of rotation 0oz 1oz
3. Seventh minute from onset of rotation 0oz 1oz
Fuel system fluid spillage location(s): None
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Section 4.0

Vehicle, Occupant, and Camera Measurements
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Figure 7 Pre-test and Post-test Measurement Points

X17
v \ N VA
To'A' Post
X1 >
To edge of door
X2 »|  {even number for right
side and odd numbers
e« X21 —» X3 for left side)
< X4,5
Length of
Engine Block «——— X839 — ]
7— Rear Datum Reference
i é ‘ ﬁ—\

«————— XB,7

X19,20 (right / left side)

/_To Headliner

le—— X101 ——>

To trailing ecge behind door
ik (right / left side)

A

To leading edge in
front of door

(right/ left side)

X18

x
¥

r
Cir. Strg. Column

©

o
<

X16 ———>

trg. Col
X213 To strg. Column R

A

X146 ———>]

Rear Datum
Reference
at center

4 of rear
bumper

To bottom of

/A post (right / left side)

™o firewall (right/ left side)
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Figure 8 Vehicle Target Locations
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Figure 9 Dummy Measurement Locations for Front Seat Occupants

VERTICAL LONGITUDINAL PLANE
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Table 12 Dummy Measurement Data for Front Seat Occupants

Driver Passenger
Designation Type of Measurement (Serial #314) (Serial #230)
WA Windshield angle 45° NA
SWA Steering wheel angle 30° NA
SCA Steering column angle 60° NA
SA ' Seat back angle 21° 21°
HZ Head to roof 9.6 in 10.6 in
HH Head to header 239 in 24.8 in
HW Head to windshield 29.1 in 30.6 in
HR Head to side header 119 in 12.4 in
NR Nose to rim _ 18.4 in NA
NA Nose to rim angle 9° NA
CD Chest to dash 25.8 in 28.0 in
CS Steering wheel to chest 14.2 in NA
RA Rim to abdomen 9.0 in NA
KDL Left knee to dash 10.9 in 12.9 in
KDR Right knee to dash 10.2 in 12.5 in
KDA ~ OQutboard knee to dash angle 24° 9°
PA Pelvic angle 23° 23°
TA Tibial angle 38° 47°
KK Knee to knee 11.0 in 10.0 in
ST Striker to head 21.9 in 20.8 in
Striker to head angle -90° -90°
SK! Striker to knee 21.8 in 20.4 in
Striker to knee angle 2° 2°
SH! Striker to H-point 8.5 in 7.9 in
Striker to H-point angle 36° 41°
SHY Striker to H-point (Y dir.) 9.4 in 8.3 in
HS Head to side window 13.5 in 13.9 in
HD H-point to door 6.7 in 58in
AD Arm to door 29in 34in

The seat back angle (SA®) is measured relative to vertical, all other angles are measured

relative to horizontal.
1 A negative angle indicates the measurement point was located above the striker.
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Figure 10 _Seat Belt Positioning Data

DUMMY’S CENTERLINE ‘—\

< TBl -
'D' RING

SHOULDER BELT PORTION

LAP BELT PORTION

4
PBL
T
™————— 12 INCH THICK
MALE BLADE N ALUMINUM PLATE
N
BUCKLE ASSEMBLY \
INBOARD ANCHORAGE : RETRACTOR
™ REEL
OUTBOARD ANCHORAGE
| FLOORPAN-—J/,
Driver Passenger
| PBU - Top surface of aluminum plate to belt upper edge 14.1 in 14.1 in
PBU - Top surface of aluminum plate to belt upper edge 10.8 in 11.0 in
TBI - Dummy centerline to intersection of upper torso
belt and lap belt . 13.9 in 14.0 in
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Figure 11 Camera Positions
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Figure 11 Camera Positions, Cont'd.
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Figure A-4. Post-test Left Side View
A-3




T

Gmavad s g

535
(1Tl

S R e

Al

940322

Pre-test Rear View

A-6

Figure A-5.




Hiebp [T T
FH I

3
o

prirree

I

Post-test Rear View

Figure A-6

940322

:'l""n“'-l'r



040322

S 3 fEnhnneran

i
cw

"

ide ¥

8

STk E L Ek by

%
LB ...-.

w

e ;E: | SR e 8 i
E_E;Em_ el K

l m;n

A-8

Pre-test Right

-7.

A

Fisure




940322

i

i

.
-+

View

ide

8

A-9

Figure A-8. Post-test Right

1

FF AR R AN PR R ST

Y

4
b
s

fiddsds
lE

EELSESS

Eert







Poserr g

44 4




= rd

)

i

H
4
1
£ g
TILEE srrree il I
+ i '
5 P > B
H veitbiiss 3
B
i
=
= *
. =

-

Figure A-11. Pre-test Left Rear Three-quarter View
A-12 940322




940322

A-13

gure A-12. Post-test Left Rear Three-quarter View

1




322

940

i
s,

b
b
Biah

. 4
igeRipllE
i ity

Bl

PEj L
A-14

444
-
*
it
5
=

3
 Figure A-13. Pre-test Windshield View

[




Figure A-14

Post-test Windshield View
A-15

940322




: -.. ,.“. .. ..;_...."HEPL.:E.
LT IR EIR S SIS e
FamrumnEm X =

ngine Compartment View

A-16

=
-

Pre-test |

A-15.

ure

Fig

SR LT haH b
¥

_:_.__.—__ —__.__u—..o:_ ¥




540322

W

artment Vi

¢ Comp
A-17

16. Post-test Engin

Figure A

2 paan

iFalall




H
540322

v . i e
= ad > : -
2 : : =
i : .3
- - . e e
T =
Huipantis
i =8
s &
H 3
aid
g a———
aes =
i
1 ] =
i 1 =
1
| ]
et
B
I i
-
I
L
: a1 -
3 o
e ETTETITITEN
Ay 1 3 Y . -~
11 [rxEd » ey
¥ .n__n
- bl'l'ts.i! S -
?—h!-! ] m ” m
i 5 =
et H t ¥ 3 1 |
i3t : % ) {
R L i &
H +* -
$tH 4 ;
g o Lis i
i 3 i AR e :
S3hiaas i
] { '
e H s
H npriny bhed
+. " re EEE
2 tedeiatian] g
trraif = - HIRT
i : T 3t t HHtR
' e * EEERTHE
: it jae o Efsats :
.u..“u.m peEes IITEE i hr
2 T P teitias il S
i it G LI
+ i 1 Ty It
: o422 fdas u:“.w T
i uqm R i st i
HHirpayirateeneid i+ ..xnhmmm H pm + T h i ” m.m - 3




w i iy

1

hpapaiis

ShEE e
raaea

Figure A-18. Post-test Fuel Filler Cap View
A-19 940

Lad
b
bd




17
o e

-
3

=
=
o

wmam

k View

G

iasgiamssEnainEd

Her Ne

i

Figure A-1%. Pre-test Fuel F

i

- W= e ki ad )

. et

+




Figure A-20. Post-test Fuel Filler Neck View
A-21

,-!

et AR A




it
F33baiiiiiaiisaciicis

iaizi e e s
: sids.

1

:

iz2

&
=
=

it
1
o
L
i
.
b :
riiinng




940322

ck and Fuel Tank View

Ne

uel Filler

.
]

Figure A-22. Post-test I

ap
b "




i Ilu.lLi.l.pu...“Huu.p.......
or R e - aams




i
G S e

i

i i
SR

Figure A-24. Post-test Front Underbody View
A-25 940322




i

sk

Figure A-25, Pre-test Rear Underbody View
A-26 040322




2

Brenr
FoirdEe

e

-

Fraddedd b

frbreses

l’cst-{ésl Rear Undct‘bﬂdv View

Figure A-26.




4 o

Pl
PIEIIIE IR R

T e

ba i
be

..|HI - -
: =i
=
i 7583
¥ e e
35 & L - e
.". ‘s PR ——— - l.u...l...-ll..-.ll"
Tosarommies bl o re g T P RTTELS it
T
—
.......Jr.r_J.._,_.
w M, £




940322

W

e

i

\

r

g

R

51

e Bol

e

K

¢
5

¥

-29

A

Pre-test Passenger

8

Figure A-2

a & ‘o
SLLeliIN >
T e
H hannin
e G55k b ¥ =
I GLTTi T s e e




F

e

gure A-29, Pre-test Staéﬁng Column at Firewall View
A-30




i

!'H'l'*?"":':n:.'|.|r1'r.'.““"'l

Ll
-.-..-.L.-.-"::ln-.-ﬂh';

Figure A-30. Post-test Steering Column at Firewail View
A-3] 940322




2

32

1or

Inter

W

c

irewall V

F

A3

Figure A-3 1. Pre~test Steering Column at

.||._.
e o e ok i e

EremmeLdsa

o u i

Fee

e




bema
&

Fiet
a5t
.

g Erha

e

Emma e




22

ald Ll
aiemitits . =
=
= = .U..,..
sl
mn"u m -
e
e =
1 =
322 2
=
H
| 4
=
k=
.nh
=

34

A

Figure A-33. Pre-test Driver Dummy




';.:i:.':

g

andd P

o dde bp et

Sl
.ol

j gty E-:j.."!fu:.:f‘:;',;;_':u,;

= i

T
s T

athim

e

.”j;,lul;h”“q:;‘-l-'hﬂ

&
a
§

E

a



940322

2

12w

v

fton -

-

A-36

Pre-test Driver Dummy Posi

Fiéurc' A-35,

ks

R A R TS T S Aat T
i S e

A L
R
b

b

EEE

s SRR

e g SR AT
S e e




22

9403

2

View

sition

¥ Po

3

er Dumim
T

A

test Dinv

St

Po

36,

”Fi'g'urt: A




R L
Rt

LT

Figure A-37. Pre-test Passenger Dummy Position - View |
A-38

srEsssEmTreee s nas

940322




Figure A-38. Post-test Passenger Dummy Position - View |
A-39

940322



S b A R

e i
)+...<,.1...< AR B i A

Do e e prdbenanes

2

- View

gition

v P"ﬂ

Pre-test Passenger Dumm

A

Figure




540322

2

law

\;-

v Position -

er Dumm

A-4]

Figufc A-40. Posttest Passéng




PR

T AT AT

LiRiihis

ri
FrpbsiEbn
+

A<42 940322




i
nw
e

IIT
iy
'
i

940322

jew 1

Vi

0T -~

L‘;hli.ﬂlt’:.]l‘.t!fﬁl

& Vél

i

test Driver Dummy
43

A

2. Post-

4

A

Figure

WO g

p




i
g4 1%
Ihiieds

Pre-test Driver Dummy & Vehicle Interior
T s




.........

I Pr *
Titedesddss
..mii;gfm..

Sl it
Wit FPERpEs
T T i St
TEEH R g 45
it i
s i
fHHH AT

..
-da
opas e
T
i
5
fa
:
:

HiliH
fiti
it




940322

View 1

A-46

stest Passenger Dummy & Vehicle Interior -

;
T
i
e
st i . i :
H H
Tasannul LIS .....-.—-.1._.1111.

SRR RS E SR s Bt e i b b el R HL VG R
b e L b L e D e
4 i 3

P R e e ae

e s g 0 : il

Figure A-45.

A E LT R At s
e




A-46. Posi-test ]?ass-:rngcr Durmﬁy & Vehicle Interior - View 1

Figure

A-47




levs] piteas S I R it SITaT prir=rt CLTTTM
2 sdaadd n -y .n._.uHJ. . #rulsuﬂnjh._.“m_.\..: pediian =

d “...mm.nﬂ s T

940322

3

Pre-test Passenger Dummy & Vehicle Inferior - View

A-48

i B ATt

i 3 133 T

" 3

315

1. o

a
#
s ‘]

TS
1

1

1
53 A LEES
TH

e
Ha

i
H
it
+
x

TETe
S

in

apappe
RS e

Tt
FIRERT




jew 2
040322

v

e Intenior -

y & Vehicl

49

enger Dumm
A

5

s

P

Post-test

A-48.

igure ¢

[




940322

d Contact - View 1

d

He

5

I Dummy
A-50

(=

¥

Post-test D

.49,

Figure A




= inan

'+

r

st 1:5:;3

=
¥

b Ahpanra ]y

ST H

G

xdan ey e

it

S e ]

SRS

i

Figure A-50. Post-test Driver Dummy Head Contact - View 2
A-51 940322




1A

.
-vn
ry

¥

+54 HE8 freestl

&
£
'

Figure A-51. Post-test Driver Dummy Head Contact - View 3
A-52

940322




"'-llt

'ﬂat

it
&




aread I -
aa ' b :
‘@ - .- i 1
ews *
-
s E $ ‘s
daed ammrms
Emmn r
s na
mecns & a
Tt E

peiappaprtit

,
:: a.‘l::.‘lf

s

i

ety

I

i

L

it - 5

ghts

Al “ 2
4
1z tia
H.nu.n .ﬂ oy -
pghd =
LT




|

ok

e

- t.ld.".ﬂ”ll‘l.l mru
Sjastderidagudrane irram . & =
: el £ HEH
* a8 e — e T ¥
et s ki 5 il
* T Siesices il
= as e : i
G ferss minon i
et -
— et s
= i i
o -
- H.I..n...... : {5k i
S
it
; B e L e T S 3.
T = - - T
- == = - Ilus.-__-.- Seesa : B D
= i . : ==
e : reesrmmieg
.r-rl st iy
; THE
" ﬁ i E S rE.
; mrraw I
i " rewere
4 &' - Triiiaiaii «mm#
L k .
.. ..u!.m-.n.!. T i
L st
e . . -— e
- " iy 53 ;
- l..- .l . H. . WWm
h. Lt T rem e
£ - :




Contact - View 1|

ad

e

Post-test Passenger Dummy H

3.

5

Jc‘. T

Figure




i gt |

Loy

o ! 1 ing |
. =

i -

: Sh

emmnmy
S nliss b
stesstsiaianty

st Passenger Dummy Head Contact - View 2

Post-te

6.

5

i
.F.'igu:e A-




HITTT e




& it rr———
it e

"

"

‘e .

ST R

1t

‘e

‘ma

reppE




=
Lol
D
e
(=]
™~
B
2
: : >
- 3]
; -
o
’ 52
Rl 2 I 7
ey =
: b
=]
p =]
L ]
<

Figure A-59. Post-tesl Passenger Dummy

3
B L
-
. .
s
BRI
i i+ s arhd
l (333 B
E 41
i readiinid
i
=
o T
b+
. e
. - .I"....Tr:t.




940322

ecommended Tire Pressure Label

ion & R
6]

F

ficat
I'q

érti

C

cle

it Bt B
IRifaiiEiI PR

St e T
3 5

-test Vehi

fre

A-60.

Figure




i

S Etadarrtasi
sEsiassrEreans

940322

A-62

11

hicle on Static Rollover Machine View

test Ve

Figure A-61. Post-




T EERREENT

fhi
|
i v

’

b
a i ®

.I.__‘i_‘m“_.__“_'-,..-lvi“'!l’.:" l

-




a W Ny

Appendix B

Data Plots

B-1

940322



[aN]
o~
>
SW 9F°BC 8 9 ¢B8'G9- ‘SW ZB LLT 8 D BF'ZT :UIbO AYid pBBT SSYID "HIY :H¥3ILTIA T9XQ3H : TINNBHD i
(SW)  3HIL
pIg P8Z pGZ YA A BB1 UER 1 pot BL /14 N VA
_ _ «PI
—] Bml
E— MVI
e
o
™
m
—
m
£
—{BZ- <
o m
=z
=
— m.ﬁl
SEE :Fr._:r.:._- ..h; PSRN _,_. g . _ - . A . —ﬁ .._h,...- _ _ _ i&% ._I
4__ i f N | [,
ZZ¢pve :HIANNN 1531 1BSTHD - 1531 JONUIT4U0D 8BL “ONT Jdl £l

NDI16H3130008 51Ku-K 0U3H d3ATY0
¥3I144UA YINOMS LBTd4 DIN[ NBA dOL Ld0dS SS NOYININ ¥E61




SW 9L EBY 8 I 1L 9-

BI1¢g p8c

:gle0 Av3d peeT SSY1D  HJ - ¥3LId

(54}  3HIL
@51 BEl

‘SW B L9 B 9 9¢°8

BGC T BB1 001 BL 14

13A03H

gl

| |

CLERYE

LY

-43GHNN 1S3L

IPE1HO - 1531 3ONYIT4NDI BBL
NDILv¥3IT3009 SIXY-A OU3H H3ATHO
YIINYUE TULINOHS LBTd OLNI NUA dOL 140dS SS NOWINIA bE61

"ONT DH1

BZ-

- TINNGHD

gL

9p-
D
o
o
m
[
m
Eel
n o
-
o
=z

Gt

(1-87 X I

(A

6B

840322

B-3

I W B dh G R S G A AN TE S aEp T - E N T



o~
=
®
SW 95°93 8 9 BB €1- ‘SW ¥9°ZB B 9 BI S1 :ULlb0 XPid PBAT SSY1D THD -¥3LTI4 19Z03H : T3INNUHD pia
. (5W) 3NHIL
BIg P8l PGC 8ce PET 931 el 2} BL 14 81 RC-
pG1-
o — ¢tB-
[y
T [ >
g | 4 — £ 0
| il “ | -
it 3
_ | i _ Rl _ =
il | R S
+— i ‘_.__ﬁ_._ ._—E,_ : W A_w
[as]
o
>
—les 7
-— GT1
Z2Z%Pv6 - HIGHNN LS3l 198180 - 1531 3ONUITJNDD 882 "INI 24lL 831

NDIL1BY313000 S5IXKu-Z O0U3H ¥3AI¥0
¥3IHHPE TYLNOHS LU7d4 DINI NUA dOL L¥0dS SS NOHLINIA ¥66I




948322

SH 9598 9888 ‘SW 88 BS B 9 IR 898 :9160 Ap3d PABT SSH1D THI ¥3LTI4 FO¥O3H : 13INNUHI
(SW)  3WIL
pIe p8Z 1[4 pZe BB P31 Bel Bel pL Bk 81 BZ-
: i ety ¥ _ 7 ¥ e 4
ﬁié%_ ) A,
__ 1 .. |

_ — 2

-1 4
D
—
o
! m
! L
m
>

—9r =
o [as]

=
0

— 8F

—1 B3

ZZEP¥6 :H3ANNN LS31 1BETHD - 1531 3JONGIT4HDI 8B¢Z "ONI 2dl tL

NOILPY¥3IN32D0 INULINS3IY OV3H H3IATHO
¥31¥Y88 TYLINOYd LYT4 OLNI NUA dOL L¥DdS SS NOYINIA ¥661




o~
o
=
SW ZC LB 8 487 B6 BS- ‘SK +B3°8L ® 487 BZ 8BZ :YLlbO A¥3d PABT SSHYID HJI :¥3ILTIA TAXM3N :TINNBHD 5,
(SW)  3JUIL
pI¢ PBT pcZ YA BB T P91 Bs 1 P01 L Y% Bl pZ-
| | | g
uifd ) ,_
AN ¢
, AT ] ;
i 1] _
_, _
il N, _ — 8F
! ! _. m
o
0
(]
| m
—{ $B ®
— [an)
| —
oo
i -
—1{ 8¢1
- £B1
ZZSP¥6 -Y3GNNN 15831 IBSTHD - 1S3L 3DONUIANOD 80T NI u1 8¢

30404 HY3IHS SITKB-K AO3IN ¥3ATHO
¥314HP8 TYINOYS LY1d OLNI NBA 401 L¥0dS SS NOHINIA ¥661




SW B9'GlT 8 4871 6B Z¥-

Bit pBc

‘SW P9 1S B 487 P9 £L :UIP0 AY3d pBBT SS90
(SH) 3KIL
BEZ Ble BBT pol ael 8ol BL

"H3

Bv

“¥3L7114

g1

TAAMIN

- TINNUHD

A

| | |

AN 2

-4380NN LS31

1BE1YD - 1531 3IDONBITHNOD 8BC
32404 HUIHS SIXU-A AJIN HIATHO
HIIYHY8 TYLNOYML LU7d OLNT NUA 401 1¥0dS SS NOHLINIX K661

“INI

Jyl

L=

9c-

33404

(4871

LE

85

6L

B-7




N N EE I N I W N W WS W EE e aE W

o~
N
=
SW ZL ZBZ ® 4871 BL BLI- ‘SW @7 49 8 487 £6°8+5 :vivd »¥3d POBT SSY1D HI :¥3ILI4 T4ZX3IN - TINNUHD 5
(SH) 3IHNIL
pIs P8 Yo7 YA PB1 P91 Bel Pp I pL Bb 91 YA
| | | | o
ST (! : b-
e i on bR AV et Y}
Lo —— ; TR
15 S
o
ol
o
m
97 w o
- [aa]
x<
=
1w
8g
ZZSP¥B :HIANAN LS3L TBETHD - 1531 3IDNUI1dHDD 802 NI oalL 'k

J0HO3 TWIKY SIXY-Z XO3IN d3ATHO
¥3IyHpg TYLNONS LY73 OINI NUA dOL L¥0dS SS NOHLINIX FE6T




S PS FB @ 14-487GZ 8- ‘SW 86°29 8 1d-4871 16791 :8lU0 AbP3d PR3 SSYID "HI :y¥3L7114d TUXAIN - TINNBHD
(54) 3JHIL
pig pBZ |57 4 Bzl P61 BST et eet eL er g1 rA
| | | | w
?3_; .m } .L,;. __Pa mv.
iy g% ﬂ;f_é ¥ ) =
‘ F . =
A. —I\”
[ow)]
gy 7
-
—
x<
I _ ®
— BB L
! -— GE1
ZZspY6 :Y38UNN LS31 IBEIYD - 1531 3JONVI14dNDI BBLZ "INT J¥l1 BB1

SIXYU X LNDBY LN3NOH XJ3N H3AT¥D
¥ITYYYE TYINOHS L1814 OLNI NUA d01 1¥0dS SS NOMLINIX ¥661

B-9



o~
N
=
SW BB BL ® 14 487 68°¢8- ‘SW 91 ¥BC B L4 487 [L BT ¥LlB0 AV3d P9 SSYTI "HI :¥3LTId TUWAX3IN : TANNYHD pia
[SH)  3HIL
p1g p8ce BGZ Y AA B6T 831 Bl et BL )4 81 pe-
_ ﬁml
pR— vm.l
p— hml
—
()]
el
©
c
m
fe]
—ey- -~ T
|- o
et
|,1_
—
— ml
Nand  asdbin Als s
DA LA kA It
11

Z28hve - H3GNNN LS3L 1PS 18I -~ 1531 3ONBITdHNOD 8BC "ONI Jdl
SIXY A 1N0BY LN3IWON MI3IN d3AI¥D
¥3IIM¥Y8 TYLNOHS L1814 OLNI NBA 401 L¥0dS SS NOMININ ¥66I




949322

SY 9C°ZZ7 ® L4 487 28 9- ‘SW 8B #LT B 14-387 9L°F1 6100 MYid @89 SSY13 "H) - ¥3ILTIA TWZMIN : T3INNBHD
(S} 3FNIL
DIt p8Z pCZ Y44 P51 RN el o1 L pb Bl pZ-
ﬁ | | | | o
| __ — NMI
I —
| ] y S
I ™)
m
S
i m ™
i | o
| >
=
| _ — 6L A
| — 111
L¥1

Z28B¥6 :Y3BUNN L1531 1PETYD - 1531 3FONWITANOD 88¢ "INT 24l
SIXY Z LN0BY LNIWOW I3IN H3AIHO
YITHYUE TWINOHS 1874 OLNI NBA dOL L¥0dS SS NDHINIA bE6I



o
o~
=
SW 25 €L 8 9 ¢4 LS- ‘SW 81 kG1 8 D 94°8 :BLUO0 AY3d BT SSUI3 "HI :¥31TI4 T9XLSD : TINNUH3 5
(SH)  3JHIL
pIe P8Z RPGZ Y A4 BET UERS el PB1 BL Bk o1 BZ-
_ B8G-
JE— N.T|
— wml
D
[y}
o
m
[
m
A
n o~
—s- 3T
o [a<)
=z
o
— T,ﬁl
J— MI
A AN AR o a,
Vs Vv
ZZ¢Py8 :H3IBUNN 1531 TRETYD - 1531 3INUITdHOD 88¢ "INT Jdl L

NOILBY3T1323¥ SIKYU-X 1S3HD d3IALEO
4314488 TULNONS LY14 OLNI NBA d0L L¥0dS SS NOYLINIM ¥661




SH B9 TL P 9 $Z L- 'SW BZ BS @ 9 G138 :9lyd A¥3d P81 SSYID "HD :¥3L1I4  T9ALSD :13NNGHD
(5W) 3NIL
pIg 8L pCZ YA P61 P91 pel 801 YA Db 21 pZ-
| | _ L
—_ mml
>
(ypd
—i6z- 2
m
m
ol
>
-
z .
. . . . ) — - = -—
\ A, b A Al b i >
) S{C é { ARV Y] 5; =
>
— s¥
ZZSP¥6 :¥3IAUAN LS3L 1818 - 1531 3IONUL1JNDD BBZ INT ou1 &2

NOTLPY3T3030 SIXU-A LS3HD Y3ATYHO
H31¥4Y8 TYINOMd LETd OLNI NbA dOL 1¥0dS SS NOUIN3X bE61




o~N
~N
=
S BI'BG & 9 LL B~ ‘SN B8ISIT B I BE'S P10 A83d BBT SSY1I "HI :¥31Id 192150 - TINNUHI s
(SH) 3HIL
BIg pge pee Y A4 BBT 897 gl AB1 DL /14 Bl YA
_ ¢Bb-
98-
nsd
™
BE-
m
m
I
g
-
o
- - =T
— m
W, 5
ccj >
=
—1 ¥ I
—
65

ZTERYE :HIBUNN 163l 1PSTHD - 1531 3IONUITdNOD 8BL "INI 34l
NDI1LYY431300¥ SIXy-Z LS53HD ¥3AINO
¥3IIyHEE TPLNOHS 1674 DINI NUA d01 1¥0d5S SS NOMIN3X ¥BBI1




848322

SW 95°P1- 8 9 90°@ ‘SN ZG €L @ O G6°LS :9lW0 A¥id B81 SSYW1) H3 :y¥3LNIAd TOYLSI : T3NNGHD

(54 3UIL
BIg P8I BGZ LTAA B61 851 gl 0ol BL 14 eI BC-

NP B

|

NOT19y¥313330
B-15

{3)

ZZeR¥6 - HIQUNN 1531 1BETYD - L1531 3JIONUITTJNDD 88Z "INI 34l o3

NOTLWH3TI0IU INVLITNS3Y LSIHD HIALNO
¥ITYYUE8 TULINOHS LUTd OLNI NBA 401 LH04S SS NOHLININM FEB1




N
o
=
SH BF +¥3 @ NI LB - ‘S BB bZ B NI 1BP°'© 0190 Xy¥3d @87 SSYI13 "HD :¥3L1I4d TOX1SD :13NNUHI m
(SHY  3JHIL
BIg p8Z pGZ pZe pB1 po1 BsT geT BL Pl BT Pe-
| | | | o
1 @ml
(ww)
—Bi- T
3
>
™
m
=<
m
=z
— [d+)
— 05- T
——~ [aa]
=
>
— PE- M
N
—_— SHI
ZZspye - H3ABUNN 1S3t 1PEIND - 1531 3ONUIAHOD 8BZ "INI 2Yl el

NO112337430 L53HO 43ATIHO
¥3I¥4Y8 TYLINOHS LY1d OLNI NUA 401 1Y¥0dS SS NOYIN3A b6BIT




948322

SW B8P ¥C @ 4871 LG £FBI- ‘SW ¥8 1L 8 487 EL @BL :¥iW0 AB3d #88 SSYID "HJ :¥3L1Id 14W47 : TINNYHD
(54} 3JHIL
PIE pBZ pce 8cl PB1 P8I el 01 BL 114 21 BZ-
_ _ _ GiT-
— mml
I MWI n
o
2
(ep)
m
o t~
—- & 7
™ m
><
®
— 11- 7
AN A AN A A AN I 4 NG A BB Iy frn, -
AR I ¥ 2 Al Y q e iy
— G1
134

ZT8PY6 - HIBWNN 1531 IPETHD - 1531 3DNBITJHDD 8BC "ONI Jdl
303404 ¥NW34 L1437 H3ATHO
¥31HY58 TYLNOYS L4 OLNI NUA dOL L¥0dS SS NOHINI® bB6I



N
oy
=
SW By 29 ® 4871 8Z LBLT- ‘SW ¥ @5 8 4871 TZ 81 ¥lvd Muvid ABRS SSET1J "HI :H3LI4d 1448 - T3NNUHD =
(SHY  JNIL
pIg p8Z PEL Bel 061 PO gel o1 BL 14 p1 BC-
_ ¥PBI-
--— BGI~-
—81-
o
el
O
m
- @
—{ - ®»
M o
x
©
— 8-
. . . . . . . . . — 1~
%‘1 At DU PRSYIN, AV WS étsh. A ﬁﬁy}bunl,%%ér;{c - {y;<>¢35¢{\<r{nmia< .
YA

£Z8PBv6 - ¥38UNN 1531 1BSIHD -~ 1531 JONUITLWOD BBZ “INI Ddl
30H04 ¥NW34 LHOIH H3ATHO
¥3I14YP8 TWINOYMA LY174 DINI NUA dOL 1H0dS SS NDYINIM ¥E661




840322

SW ¥D 'GP ® 9 ZB 9G- 'SW ¥B LBI B I kL BC :YLVO NY3d pBBI SSY1D THO -¥3LTI4 ZOX03H :13NNVHD
(SWY  3WIL
B¢ R8¢ BGC Bee 0BT Bal Bel @el 0L R4 21 Be-

_ £9-

| | |

NOTLPY31330
B-138

(2}

44

ZTshye - HIBUNN 1S3L IPSTYD - 1531 3ONYITJHOD B8BC "ONI Jdl
NOI1YH3IT3009 SIKU-X OV3H Y3INISSUd INO¥J LHOIH
¥31¥YU8 TWINOYd 1874 OLNI NUA dOL L1¥0dS SS NOYLINIA bEEI




E T N N N T N D A A S O O I B O B i e
o~
o~
=

SH B9 SFT 8 9 98'C- ‘SW ZL°P@1 ® 9 1B°9 :YLlul d¥3d PBBT SSYTD CHD ¥3LNI4  ZOA03IH :IINNGHD
(SWY 3JHNIL
pIg P8 ]34 YA P61 EN psl po1 oL b Pl pZ-
_ vw...
J— MVI
__m _ W\l
__ | ™
i ] o
| i [ — - 9
il —
m
I o)
! >
: -
[ow)
il _ A A
L il |1 i _ &
_ - — | ] [op]
. | 1 i >
[[1 4 1 =
. it " .. | I T —1B1 |
A | z
tl A
— ok
18

Z25Pv6 :H3IGHNN 1531

1BE1YD - 1531 FONUITLNOD BBL

"ONT ¥l

NOI164313206 SIXU-A Ob3IH H3INISSUd INO¥4 1HOIY
4314468 TYLNOHS Lu74 OINI NbA dOL L1HOdS SS NOMINIG ¥E6IT




548322

SH ¢6°IB & 9 G +¥G- ‘SW B3 4- B 9 81 ¢ :91u0 M¥3d pRB1 SSYTD THY H¥3LI4 ¢9Z03H :13INNGHD
(SN}  3HIL
p1g pge BCC Y4 861 291 agl P81 DL 14 DT pe-
_ | | _ _ 7
_ PR mTI
— QM|
D
o
(@]
m
r
m
2
Mv —
—e- 2§
o [wa]
=
o
—] w.ﬁl
__
J 18 iy
.. (i 4
| | — o-
A AR L LRGN Adil|
"o 1L 1 _—
ZZepyb :¥3AUNN 1831 IBETYD - 1531 3IFINUIAHO] 88¢ "INT ¥l

NOILPY¥3T1300U SIKY-Z O93IH HIINISSUd LNO¥d LHOIN
¥II¥YUE TYLNOHA LY74 OINI NUA 401 1H0dS SS NOMIN3M bBEI




o~
N
=
¢ 95°Z1- ® 9 11'@ ‘SH BY' 9B 8 3 B6E BS :vlbD My 3d AT SSYID "HI ¥3ILTI4 Z9HO3H - 1INNUHD P
(54) 3JUIL
pIg PBZ BCZ Rl BT 831 ast BeT Bl By o1 Pe-
_ _ A ©
.__. I “_ | I
_ _ ! ! — 17
t { |
i
4 | W
— ZZ
i S
o
fan]
m
(e
m
g 20
i o o~
—] ¢¢ . N
o [ae]
=
o
— bt
— GG
Zespye - ¥3BUNN 1531 1PSTHD - 1531 3IONUIT4HOD 88B¢ "ONI 2Yl1 33

NOI1U¥3TID00 LNULTINGIY OB3H Y3ONISSUd INDYd LHOIY
Y31¥¥U8 TULINOYS 1814 OLNI NUA dOL1 1HDAS SS NOHINIA ¥E6I




SW 98 LBT ® 487 I8 ¥k- ‘SW 91°Z@1 8 487 BE ¥Ck -YLYO AP3d ReRT SSYTI "HIY -d3L111d ZAKHIN - T3INNUHD

(84)  3UIL
g1e p8e PGL A4 P61 89T gel pel BL DY 81 Be-

| | | . | | | | | | "
) iy CY

LE

A

33404

6BC

B-23

(4871

GBC

1BE

L3

ZZspvs :HIBHNN L1531 IBSTYD - 1531 3JONWITIHHOD 8BC "INT Odl
30404 HYIHS SIXY-K XI3IN Y3ONISSVd INDH4 LHOIY
¥314YY8 TWLNOYA Lu7d4 OLNI NBA JD1 L¥DdS SS NOHLINIM bEBT



(o]
o~
=
SH 95 +§Z ® 487 G B9- ‘SW bZ 911 8 4871 6B LL Y1v¥0 MY3d PRBT SSYTD HD ¥3ILIT4 ZIANIN :IINNGHD T
(SW) 3WNIL
RIs P8z pCZ Y4 51 o1 g1 L) DL Ye o1 pZ-
| | °
__ i - pE— vml
i ____
')
. 1l
_ I,
| i —] 9¢-
I
ligine 3
f A
4 o
: m -«
o
= [ee)
o
aal
: .
T
I A |
! ,: __ .._ . _
gl i
_
_
ZZSPP6 :Y38HNN 1531 1BS18D - 1531 3JONGITJNDD 88Z INT 0wl °F

30404 HY3IHS SIKY-A NI3IN ¥YIONISSHd INOHS LHIIY
¥3T4HU8 TYINOMH L8714 OLNI NBA d0L 1¥0dS SS NOHINIA 661




SW 4B 627 B 487 £8°9¥Z- ‘SW HZ ¥B 8 487 6Z G95 :Y1v0 *yid POBT SSYTD HD cHILTI4 ZAZMIN - TINNUHD
(5)  3IWIL
BIg P8z Pz 0z pB1 231 pe1 801 oL bb Bl pz-
| . | | | [ _ Lo
_.__. i
i
_ —l -
_A
g _ _P
IR ILE.F 3i 4 L_re-— _“._

] Il & ] -
[an)
el
o

) m
I i —_—
L m %
m m
b
o
77576 U38UAN 1531 TBETED - 1531 JONUI1dW0D BbC NI o5l L°

30404 TWIKY SIKY-Z MIIN ¥Y3IIN3SSUd INDHdA LHOIY
Y3144¥P8 TYLNOMH 1814 OLNI NUA d4DL L¥0dS SS NOHIN3X PBEIT



o~
~N
=
SN B ITT ® L4 487 ¥8°81- ‘SW v+ 58 B L4487 LS ¥T :UL¥0 »Y3d P09 SSYTD "HD :¥ILTI4  ZWKMAN TINNVHD
(SW)  3NIL
pIs P8z BCZ YA 61 LN st POl BL BY o1 pZ-
| | p11-
— WWI
—
— pz- M
[amag
.h;r. LA .h ; _TL _*3; m
é 5 d.__:f__ Ty
w
(wa) w
—sz 7
m m
N
>
=
— 2L S
— 511
51

Z2eP¥6 :H3BNNN 1S3l 1BSTYD - 1531 3IINGITNUDD BBL “INI J¥l1
SIXY X LNDBY ININOW XI3IN H3IONISSYd IND¥4 LHOIH
¥IINHUE TYLNOMA 1814 DINI NBA 401 L¥0dS SS NOYINIA 661




948322

SW $P ££7 ® L4 4817 16 Lb- ‘SW p¥ £01 @ 14 387 44 2C1 :9iv0 AYid @83 SSY13 "HI :¥3L71d CHAMIN :13NNDHD
[5Wy  3INIL
BIL U114 21974 A A BB1 231 gl gol 0L !4 BT pZ-

| ! | | | | | -

>
>

3
b
3
>
<

<
4
4
<
-

Laacs

3ngoL
B-27

(14 487)

-— £B1

149!

ZZgp¥6 - H3IGUNN 1831 IPEIYD - 1531 3IONBITTdNOD BBL “ONT 24l
SIXY A LNDBY LN3WOW XJ3IN YIIN3SSUd INDY4 LHOIY
4314YP8 YINOYS 1814 OLNI NBA d0L L¥DdS SS NOHINIA b6B1

’



M T N Al BN I SN N A BN O B D Bl BE D EBE e e

9408322

SW 8y 957 @ 1d4-487 11°Z1- ‘SW B9 LGZ 8 L4-487 6B 11 Uiyl AY3d B9 SSYID "HI -H3LTIA ZWZA3N - 13NNUHD

(50} 3NIL

Blg p8c BGZ Bee 861 P51 Bel1 pB1l BL BV 81 A
_ | | e

~
~
|
3n0Y¥0L

B-28

(y-81 X 14-487)

YA

Z28p¥6 - H3IBUNN 1531 1BETYD - 1531 3ONUITTdHOD 88C “INT J4l
SIXY Z LNDBY LN3WOW X%J3IN H¥IION3ISSUd INOYd LHOIH
¥31¥498 TYLNONS LU74 OLNI NoA d0L 1¥0dS SS NOMININ v661




: TINNYHD
LBS-
119~
D
o
cig- @
s
e
=
pod
—
o
Iz~ =
pom
>
=
INACINE
LZ-
69

S 971°83 @ 9 2§ 9F- ‘SW 8L L¥1 B D GE'9 :¥LIYO AV3d P81 SSYI13 "HI Y3114 ZIKLSD
(SWY 3JUIL
e1g p8c BCC BZe 861 891 Bset @01 oL ’X4 o7 VA
N AN A feaW
<f<<<<i <</,\L<< S
ZZsPvb :H3IGUNN 15§31 1BSTHD - 1531 3INUILHOD B8BC "INT J4l

NDILP¥373008 SIKY-X 153HD HIINISSUd INDY] LHOIY
¥3IIYYPE TWINOYS LU1d OLNI NUA dOL L¥DdS SS NOHININ b661

940322

B-29



o~
™~
e
S PZ L9 B8 9 GZ - ‘SW BZ BB @ D TL'G :¥lbO Ag3d BT SSBI3 "HJ :¥3111d Z9ALSD - T3INNUHI M
(54} JUIL
AIL pge PGZ Ble 861 B3I BeT poT 0L Py 0T pZ-
_ _ mv.l
L~
>
o
- B
=
. m
L >
! -
= )
—18B = M
— [a0)
o
>
®
— 9¢ .
— b
5

ZZSP¥6 - HIBHNN LS3L 1B£1¥D - 1831 3ONBIT4NDD 8BC “INT 0¥l
NOIL1BY3T13I00V SIXU-A L53HD H3IINI3SSUd INDY4 LHOIW
4314408 TYLNOHA Lu1d DINI NUA dOL L¥0dS SS NOYIN3IA ¥661




3940322

SW 91°99 8 9 82 @I~ ‘SW BZ 1B B 3 ¥C 6 :ULVW0 Ab3id 81 SSY1Q "HD :¥3L7Id Z97150 :13INNBHD
(SH1  3UIL
B1g L}:14 BGC BCe PB1 P91 pel 8ol BL 14 Bl BC-
| __ | | _ | o
I@Wl
o o3
[amd
— - R
i
m
2
g
—
s -
.IN.I ~y
; . M a:cb.><. . . @
. o
LR AT
—i8z
— #8
oR1

ZZgB¥e HIAWNN 1S3L 182140 - 1531 3ONUITTdNOD 8BC “INT OJdl
NDILPY3T3D00 SIXY-Z L53HI H3INISSUd INDHI LHOIY
¥ITHHUE TYLINOYHS Lb1d OLNI NBA dOL L¥DJS SS NOYINIA FEBI



o~
oN
p,
S PP 2T 9GP ‘SW 18I @D KL Ly :BLBO Y3 BBT SSYID HD :¥3ILTI4  ZOHISD :TINNBHD T
(S} INIL
pIs P8z ]o¥4 YA PB1 R s 8ol L Y% Bl pZ-
_ | i ?
— 98

D

o

A

m

m

-

md

-
= o~
—{Bsz T 7
& —_ [as)

o

>

=

= P L

- — BEY
ZZ5PrB - ¥3ANNN 1831 1PS18D - 1531 3ONU114NDD 807 N1 a1 °'C

NOT1YH¥31300¢ INVLING3IY LSIHD H3IINISSUJ LND¥4 LHOIH
¥3IHHPE TYLNOHH 1874 OLNI NbA 401 1H0dS SS NOHINIA 661




SH 9L°68B 8 NI £Z T- ‘SW BL°B & NI 18 9 :8L90 N¥3d BT SSUTD "HI Y3114 ZAX1S2  13NNUHD
{5H) 3JNHIL
pI1g P8Z pGe pee B6T 991 el get oL BF D1 pc-
_. | | | T | | o
-—1 G811~
=
—{es-
S
p ol
o
m
=
m
=z
—_ Laard
— 59- i
— o
=
x
— - 5
N
— mﬁl
ZZeD¥6 : HIBHNN 1S3l IRETH] - 1531 JINUIT4HOI B88Z "INI 24l bl

NDI1237330 153HD HIINISSUd IND¥d LHOIW
4ITYHUE TWINDYL 1814 OLNI NUA 401 L¥0dS SS NOHINIX v66IT



348322

SW BB ¥3 8 4817 #5°64G- ‘SW 96 34 P 4871 6 @8+ :YLBU Abdd @89 SSYT3 "HI -¥3LTIAd C4W4T - TINNEHD
(54)  3HIL

pig g8c BGC YAA Pb1 B31 Bl pol1 8L /14 81 Be-
_ _ W@I

33404

B-34

P WY 5 A-Ad—t P | LTSIV

AT eds¢><<<§§2<<<§2§§éa MY

{81 X 487)

AN

Z78Rve - HIBNAN 1S3L IPEIYD - 1531 JONUITTHNDI 88C “ONI Jdi
30404 HNW33 L437T ¥IIN3ISSPd INO¥d LHIIW
43II¥HUE TYLNOM4 L1U74 OLNI NUA d0L 1¥0dS SS NOMINI® b66I



9408322

SW BB ¥L @ 4871 68'811- ‘5W ZI ' Gb B 4871 GL £3F 9180 AY3d pB3S SSUYTD "HI :¥3ILTId Z4W4H  T3NNUHD
(SW)  3JWIL
P11t P8¢ INA Bt 861 851 BET po1 oL 14 D1 BC-
| | | | ! | | e
pE— NTI
E%lzp}; :—} B0 P AR M
¢ q - -.{c. . « t Jdiﬂdﬁz
—1 3¥
-n
[aw)
e
[gp]
m wn
e e
b ©
az
-
—1 2Ll
-— 818
ZZsbvB - H3IANNN 1S3t 1PS1H] - 1531 JINUII4HOD 88 "ONI Dl B6E

¥3144¥U8 YLINOYS 1874 OLNI NUA dOL LY¥0dS SS NOUIN3IA bEBI

30404 ¥NW34 IHDIY Y3ON3SSHd INDHS LHOIH



o~
o™
©
SW ¢L°BE ® 9 BB SZ- 'SW Z6'EZI 8 O BR'C :Y1lv¥0 A¥dd BS SSUT1J "H) :¥3ILTIS FIXYTL : 1INNYHD &
(54}  3JHIL
p1g P8¢ BGL YA PBT pol el pol 0L 14 er1 Be-
— LEZ-

o

o

— 581~ 2

—

m

ol

eod

-
= w
—{gg- <7
—_ [ea]

o

>

)

— 1B- L

—_— @ﬂl
o \/\I/ PN o
ZZsp¥6 - HIAHNN LS31 IBSIHD - 1531 3ONEI4H0D 882 "ONI 24l ce

NOI1BH3IT3I00 S5IKP-K LU35 ¥vid L4371
¥I1YHU8 TULNOHS Lb1d OLNI NUA 401 1H0dS SS NOUININ b6BI




S 9. FF B 9 ZF¥ BZ- 'SW ¢S FZ1 ® D Bk 1 :ULV0 NU3d P9 SSU1D "HD Y3114 TOXHYL - 1INNYHD
: (SW} 3JHIL
pI1L p8c pCce ple BT LR AeT 1401 8L 534 81 B~
_ | | T P
-— §0¢2-
>
o
- — LBz~ Q
m
[aa)
ol
s g
-
o
- =B
—_ o
o
>
=
— 66- K
I@VI
ZZSB¥6 - H3IGUNAN 1S3L 18140 - 1531 3JIINUITJNDD 88Z "INI OMl 31

NDILU¥3132JY SIKY-X 1U3S ¥p3d LHOIW
¥314¥U8 WINOYA 1UT4 OLNI NUA dOL L1¥DdS SS NOYIN3X +661



o~
o~
=
SW 9L°BF ® 9 1B STI- ‘SW BZ TS @ D 6L EE -Wip0 HY3d 9 SSYTD "HI :¥3LT4 TOXIN3 : 13NNUHD P
Sk} 3HIL
p1g p8e BGZ YA eB1 891 Bel po1 BL 14 81 pZ-
— Wml
——] ~PI
g
o
()
(1]
—
m
20
pod <
— - i
o [aa]
=
o
— N.ﬁl
— 81
ZZ8BYE - YIBHNN 1531 IPZ1YD - 1531 JONYIIdNOD 88¢ "INT 2d¥l LE

NOTLYY3I1IDIV SIKU-K 13078 H3ddN INIINA
¥31YHY8 TYLNDOHS LU14 OLNI NUA dO1 1¥DdS SS NOHIN3A 66T




SW BF ¢k ® 9 BB 8B- ‘SW BY ZG B 9 6L 9C :B1P0 AV3d P9 SS81J "HI :¥dl1Id
(SH)  3JHIL
Big pac BGZ Bee BB1 B91 BEl 001 8L ¥ o1

CIXONT

BC-

| | |

H\J‘ —_ \)/&\\¢\>/: /
Vo Vv

2IeB¥y6e - H3BNNN 1531 1RST1HD - 1531 3INBITdWDD 887
NOILUH3 13000 SIXY-¥ %2018 WOLLOB 3NIONT
¥3IYYY8 TYLNOHS LU1d OLNI NUA dOL 1¥0dS SS NOHIN3X b661

“ONI

Jdl

- TINNUHD

L5-

9L-

5G-
D
o
—
m
—
m
0
g

ye-
o
=
a

£1-

8

6z

948322

8-39



B W N BN BN TN Uh IS A S R I SN BE N GE B W e

o™
oy
ply
S PB'ZE ® 9 £1°68B- ‘sl PBEL B 9 25 AF :¥LIU0 Mb3d P9 SSHI3 "HJ :¥3L1Id TOKY3B : TANNUHD m
(84} 3JHIL
pIg p8¢e BCZ YAA BB7 B9T Act 8ol 1 /14 1 pZ-
_ _ | | 1 ve
|~N.I
IWVI
pod
o
o
m
—
m
el
o3 fa)
— s 2 v
o o
=z
N Y4 VI N R S .
\Vad . ;\J/}/m\\\ /WI//\ //\\\ /\/ﬂ\\ .
144

Z28p¥6 - H3BNNN 1531 IBSTHI - 1531 3FONUITHNOI 882 “ONT D4l
NOILBY313200 SIKY-X H3dIWI IAVHE LHOIY
¥3144U8 TULNOHS LU14 OINI NUA dDL 1¥0dS S5 NOHIN3Y ¥661




940322

S B Ib ® 9 GI'€8- 'SW ¥B'BS B 3 2B @S VLUl AY3d P9 SSETIJ "H)Y ¥3LNI4 19708 : TINNUHD
(SHY 3WIL
pIg B8z BGZ (YA BB1 po1 gel 18! pL 114 21 pe-
| | ; _ _ o
JE— ¢WI
J— WMI
D
o
o
m
—
m
20
u —
— - 7
o m
> /\\//\./ /\/\/\/\\r\/ . =
— B¥
93

ZZ5sp¥6 :Y3BHUNN L1S31 19£142 - 1531 3ONYIT4HOD 88¢ "ONT Jdd
NOILBY3T320U SIXG-X ¥3dIWI 3IApdE 1437
¥3TYYY8 TULNONMY LU13 OLNI NUA dOL 1¥0dS SS NOMININ 66T




o~y
N
=
SW ZL'9Z ® 9 L5 'P8- ‘'SW ¥9°BL B 9 Z1 £f :¥Ib0 AP3d @S SSB1I "HI :¥3LNId F9X3d0 : TINNUHD >
(54)  3NIL
Pt pae BGZ pee P61 B3I Bet 001 BL )4 Bl BZ-
yB-
— 98-
— by
D
o
=]
m
—
m
D
D o~
—vz- =¥
o o™
=
. . . . < < . —1 97
9¢

Z78R¥B :HIEUNN L1531 1BET1YD - 1531 3INUITANO] 88Z “INT JHl1
NDIIUH31300V SIKU-X ¥3IN3ID T13INvd HSBO
¥31YHU8 YLINOYH4 LYT4 DINI NUA 401 L1HDHS S5 NOYLINIA ¥E6I




SW Z4°ZZ 8 9 98°9- ‘SW BB'ST 8 9 Ty B -¥lyd Myid 89 SSY1D HI :¥3LII4  19ZX0Y¥ : TINNYHD
(SW)  IWIL
B1¢ 28z BCZ 144 051 851 sl ap1 BL ok Bl pZ-
| _ | _ | _ o
p— WTI
>
o
—pz- Q@
m
m
ol
7 >
A \.\/ o
!
— [aa]
(o]
>C
—ee 9
— @9
Z75BbB - Y38BNNN 1631 TPS18D - 1531 JONG11dNOD 882 NI ou1 LB

NOTLUH3N3D3P SIKY-Z HILNID ¥Y3Y 3ITIIH3A
¥3148P8 TWLINOHS LU7d4 OLNI NUA dOL L¥0dS SS NOMIN3N ¥661



Appendix C

Manufacturer's Vehicle Information

C-1

940322

:



: {KW;} K%gr}c‘ggmc N

Since 1976

3012 Mobile Drive » Elkhart, Indiana, 46514 * Ph: (219) 2622543 / Fax: (219) 264-5988- — -~ -

March 6, 1994

Mr. Robert F. Hellmuth, Director
Oftice of Vehicle Safety Compliance Enforcement

National Highway Traffic Safety Administration
400 Seventh Street, S.W.

Washington, D.C. 20530
Dear Mr. Hellmuth:

This tetter and attachments are In response to your letter (iR 1437) where
specific information was requested concerning a 1894 Chevrolet G Van
{(VIN IGBEG25K2RF110084). It should be noted that some data as related

to the incomplete vehicle is from General Motors Corporation. Our
responses to the particular items follows:

Kentron Response to {tem |
The air bag provided at the driver’s designated seating position in the

subject vehicle has been voluntarily installed in addition to the manual
3-point safety belt which was instalted to the requirements of 54.2.2.

Since the subject vehicle's front outboard restraint systems are installed
to meet the requirements of 54.2.2, no further response s required.

Kentron Response to [tem 2

The manual 3-point safety beit provided at each front outboard seating

position were installed to meet the requirements of S4.1.2.3 as referenced
by S4.2.2.

Attachment A. includes portions of the frontal barrier test reports
pertinent to the FMVSS 208 requirements.
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Kentron Response to ltem 3

The air bag installed in this vehicle does not incorporate a pressure vessel
to inflate the system. Therefore. no response is required.

Kentron Response. to ltem. 4

The air bag installed in this vehicle does not incorporate an explosive
device to inflate the system, Therefore, no response is required.

Kentron Response 1o item S

A teasion-relieving device is not incorporated into the safety belts
provided in the subject vehicle.

Kentron Response to item 6

The following lists how the windows and vents were positioned during
testing:

Test # Dr - CV Pass - CV DR -~ Door Pass - Door
€3204 Removed Closed Open Open
o231 Rermoved Closed Open Open
8297 Closed Closed Open Closed
8232 Closed Closed Closed Open
C9344 Removed Removed Open Open
9337 Removed Closed Open Open
3364 Closed Ciosed Open Open
9345 Removed Closed Open Open
€8381 Removed Closed Open Open
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Kentron Response to item 7

The Part 572(e) test dummy was used In each front outboard seat position
during certifications testing for the subject vehicle. Attachment B
includes the available dummy placement information.

The driver position is not equipped with a foot rest that is to be used
during FMVSS 208 testing.

The vehicle is not equipped with a spiit front bench seat.

Kentron Response to Item 8

Attachment C includes the requested information,

Kentron Response to ltem 9

The subject vehicle is not equipped with adjustable seat belt anchorages.
Kentron Response to {tem 10

Attachment D includes a summary of the requested injury criteria
information and the specified data plots. The requested “marked”
reference points on these plots are not determined by GM in the ordinary
course of our certification activities. To respond to the agency’s request,
however, the available information marked on the requested plots was
estimated by an analysis of the data. Therefore, the specific “marked”

locations should be considered our approximation of the requested
reference points.

Kentron Response to item Il

The priority of items to be removed to accommodate test weight is 1)
rear seat, 2.) spare tire and jack, 3.) rear bumper
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Kentron Response to [tem 12
The seats and sliders were supplied by:

Foremost Enterprises Inc.

P.O. Box 516

53452 Marina Drive
_Elkhart, Indiana 46515

The pedestals were supplied by:

Adnik
53236 County Road I3
Elkhart, indiana 46514

The front position seat belts are supplied by the incomplete vehicle
manufacturer. All other seat belts are Bendix Allied Signal belts supplied
by:

Elkhart Performance
29240 Phillips Street
Elkhart, Indiana 465i5

Kentron Response 1o Jtem 13

The FMVSS 204 certification data for the 1994 Chevrolet G-Van (ail
models) is provided in the table below. Certification is established using
film analysis.

Test No. Weight Speed Max. Dynamic Rearward
(1b) (mph) Steering Column Displacement
{in)
C8275% 5507 30.8 - 3.7

Attachment E provides the test repert which forms the basis of the FMVSS
204 certifications for thils vehicle. Also provided in Attachment E are
ptots ot the steering column horizontal and vertical displacement data,
and pre- and post—-test photographs as requested.
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Attachment F provides a general description of the test procedure. The
basic General Motors Uniform Test Specification (GMUTS test procedure)
used in conducting this FMVS3S 204 testing is identified as “Steering
Control Rearward Displacement, R-8A-204G-81." A copy of this
procedure previocusly was provided to the NHTSA in GM's August 15, 1989
letter (USG 2691, Part 1Il) to Mr. Robert F. Helimuth in response to NHTSA
IR 526.1, NEF-31ZFr. Additionally, details of the GM vehicle preparation
and film analysis procedure used to obtain steering column displacement
data previously were provided to NHTSA representatives (Messrs. WE.
Smith, R.A. Krauss, and C. L. Ragland) during a September 13, 1985 meeting
at GM’s Miiford (MI) Proving Ground.

GM’s overall procedures for obtaining this film analysis data have not
changed significantly since this iInformation was last provided to the
NHTSA. However, new film analysis hardware and software have been
implemented, resulting in improved efficiency.

The enclosed photographs show a steering column displacement
measurement device (“scratch tube™) attached to the steering column.
This setup was used to provide redundant column displacement data for
the test.

Attachment G provides the steering column assembly diagram and
description of how the assembly works to provide energy management in
frontal impact.

‘1f there any any technical questions to these responses piease contact
Thomas F. Treoester of Telam, Inc. (219-272-6228). Also please authorize
Mr. Troester to view the FMVSS 208 test. Additionally, please note our
recent address change.

Respectfuliy,

—F E e

Bob Jarvis
President & C.E.Q.
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venicle Model Year & Make:

1999 CHEVROLET

- raqe | of 2

Vehcle Model & Bady Style: _C VAN < FA TR < S

i

SINRT T

NOMINAL DESIGN RIDING POSITION - -

For agjustable driver and passanger seat backs.

Piease describe how to position the inclinometer ta
measure the seat back angle. lnciude description of
the location of the adjustment latch detent «f applicable.
Indicate, if applicable, how tha datents are numbered
{15 tha first detent *0" or *17?).

Seat back angle for driver’'s seat =«§’_§_ degrees.
Measuremant instructions:

QA TUHE SCUNLE TURE & F ST
Bl A3 Strpid LA £réut T

¢ N
Seat back angla tor passengar's geat =& degrees.
Measurement Instructions:
SAME A5 DEIVEL

SEAT FORE & AFT POSITIONS - -

UPRIGHT POSITION

SEAT CUSHION

;“"""‘*-./
| { |

i 7 OEGREES
1 /1 :
i !

SEAT BACK : v/

INCUNOMETER

AQJUSTER

LEFT $IDE VIEW '

Provide instructions for positioning the driver and front outboard passenger seatla) in the cantar of fore and aft

travel. For sxample, indicate how the detents ara numbasred

information to locate the detent in which the seat track is to be locked,

Positioning of the driver’s seat:
THE TRAVEL 15 MEARSr £

(s the firgt detenmt "0~ of “1°*7). Provide
AND THE TRAVLL /5 &= ABY 2 . Ts

QESTAAMCEODMCN ED__FoLLLARYD FLoM REAL o TAACEL T~ THis

A2 ARCE [5 ALT A ALCCE O DETERF

THE SEAT 75 Meirp PEALR N2>

TO THE Fr1os7 DEFEA T
Positianing of the passangsr’s seat {if applicable):
SOME A4S DELEC :

FUEL TANK CAPACITY DATA - -

A. “Usable Capacity® of standard squipment fuel

tank = 5. 7 gallons.

VAPCR VOLUME ~——
B. “Usable C:_apachy" of optional equipment fuel /(///; FUEL UNE

tank = gallons,

C. *Usable Capacity® of vehicle(s) used for

\FTLLER PIPE VOLUME

/

. . . 4~ FILLER CAP

cerufication tesung to requirements of

FMVSS 301 = -.’,v?_7_~ gallons, = % === adoeeo—o j

UNUSABLE CAPACTY
; . VEHICLE FUEL TANK ASSEMBLY
Operadonal Instructions:
8-2-9]
: c-7 940322
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TEST VEHICLE INFORMATION

12 Amount of Stoddard solvent added to vehicla(s) used tor certification testis) = «:’)/'« / galans

s vehicle equipped with electric fuel pump? > YES ___ NO

if YES, explain the vehicle aperating conditians under which the fuel punp wiii pump fuel.

Pamp BEE D IO Puiod FUEL WHEA: ERC1l COBMAS (N i B> wr il e
RESSWLE. BEX HED POl LB EL . Pl p D0ES flT weolts 15 pis [EED urlf (>
NOT CoRRECT,

[}
>

4. STEERING COLUMN ADJUSTMENTS - -

Stearing whee! and column adjustments are mada so that the
steering whes! hub is at the geometric center of the locus
it describas when It is moved through its full range of
driving positions. ’

If the testad vehicie has any of these adjustments, does
your company use any specific procadures to determine the
geometnc canter.

Operatianal Insrructions: _ _ _
THE STEEQIG Colump, 15 5 FOS TN
M0 POl (5. 3RO _PoSIT/0n) UP FPRur| THE

LRorloM J
ETEERING COLUMN ASSEMBLY
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