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Section 1

PURPOSE AND TEST PROCEDURE

This 35 mph frontal barrier impact test is part of the Composite
FY 90 Vehicle Barrier Impact Testing Program sponsored by the National Highway
Traffic Safety Administration (NHTSA) under Contract No. DTNH22-90-D-02121.
The purpose of this test was to obtain vehicle crashworthiness and occupant
restraint system performance data for an impact speed in excess of the current

30 mph requirements.

The 35 mph frontal barrier impact test was conducted in accordance

with the Office of Market Incentives (OMI) Laboratory Indicant Test procedure.

1-1 7893-8




Section 2

SUMMARY OF TEST NUMBER MMO0107

A load cell barrier consisting of 36 load cells was impacted by a
1991 Geo Storm 2-Door Hatchback at a velocity of 35.0 mph. The test was
performed at the Calspan Corporation Advanced Technology center on April 10,
1991. Pre- and post-test photographs of the vehicle and dummies can be found

in Appendix A.

The frontal barrier impact event was documented by one real-time
camera and 15 high-speed cameras. Camera locations and other pertinent camera

information can be found in this report.

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

Test Procedure.

Both ATDs were fully instrumented with head and chest triaxial
accelerometers and right/left femur load cells. Seat belt load cells were
also on the driver’s and passenger’s lap and shoulder belts to measure dummy
torso and pelvic section loading. The driver ATD (Serial No. 45) was used in
two previous tests (MM0105 and MM0302). Injury criteria values were not
exceeded in those tests. The right-front passenger ATD (Serial No. 150) was
calibrated previous to this test. Certification details, along with

instrumentation calibration data, can be found in Appendices C and D.

The 83 channels of data were recorded on six l4-channel FM tape
recorders. Appendix B contains the vehicle, load cell barrier and dummy
response data traces. Position 1 — Upper Neck FZ and Position 2 — Chest

Displacement did not record accurately.

* The driver’s head struck the airbag; the HIC was 416.7. The maximum
chest deceleration over 3 milliseconds was 47.4 g’s and femur loads were 393.7

and 507.9 pounds.

The right front passenger’s HIC was 981.2 and maximum chest
deceleration over 3 milliseconds was 45.3 g’s. Femur loads were 478.0 and

555.2 pounds.

2-1
7893-8



Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA

Vehicle Year/Make/Model/Body Style: 1991 Geo Storm 2-Door Hatchback

NHTSA No.:_MMO107 VIN.: _J81RF2365M7517644
Body Color:_ Red Date Of Manufacture: August 1990
Engine: 4 Cylinders; - C.I;D.; 1.6 Liters; - CC
X__Gas; — Diesel; — __ Turbocharged
— Longitudinal; X _ Transverse
Transmission: 5 Speed; X Manual; — Automatic; — Overdrive
Final Drive: X Front Wheel; — _Rear Wheel; — _ Four Wheel
Date Received: 3-8-91 Cdometer Reading: 104 miles
— A/C; X P/S; X P/B; — P/wdo. ; —~ Tilt Wheel
— P/seats; - Cruise Control
Type of Occupant Restraint: 3—point continuous belt system with driver

side airbag.

DATA RECORDED FROM VEHICLE-S TIRE PLACARD:

Tire Pressure (at capacity): Front 30 psi, Rear 30 psi

Recommended Tire Size: P185/60R14 82H

Recommended Cold Tire Pressure: Front 30 psi, Rear 30 psi

Tires on Vehicle: P185/60R14 RE92 ;  Manufacturer: Bridgestone

Number of Occupants: 2 Front; 2 Rear; ;;__3rd Seat; 4 TOTAL
Type of Front Seats: X Bucket; — ___Bench; _— _Split Bench

Type of Front Seat Back: - Fixed _X Adj. With X Lever - Rot. Knob

Vehicle Capacity Weight (VCW)

665 lbs. (A)

No. of Occupants x 150 1lbs.

600 lbs. (B)

Rated Cargo and Luggage
Weight (RCLW) A-B

il

65 1lbs.

GVWR 3131 lbs. GAWR: Front 1804 1lbs. Rear 1376 lbs.

2-2
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA (cont’d)

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

Right Front = 720 1bs. Right Rear = _390 1bs.
Left Front = 710 1bs. Left Rear = _430 1bs.
TOTAL FRONT WEIGHT = 1430 1bs. (_64 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 820 1bs. (36 % of Total Vehicle Weight)

TOTAL DELIVERY WEIGHT = 2250 1bs.

CALCULATION FOR TARGET TEST WEIGHT:

UDW = Unloaded Delivered Weight ( 2250 1bs.)
VCW = Vehicle Capacity Weight ( 665 1bs.)
DSC = Designated Seating Capacity ( 4 )

RCLW = VCW - 150 (DSC) = 65 1bs.

UDW + RCLW + (2 dummies x 167 lbs./dummy)
2649 1bs.

Target Test Weight

Target Test Weight

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 56 POUNDS CARGO:

Right Front = 770 1bs. Right Rear = 550 1bs.
Left Front = 780 1bs. Left Rear = 540 1bs.
TOTAL FRONT WEIGHT = 1550 1bs. ( 59 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 1090 1bs. ( 41 % of Total Vehicle Weight)
TOTAL TEST WEIGHT = 2640 1bs.
Weight of ballast secured in vehicle trunk area = 0 1lbs.
VEHICLE ATTITUDE (all dimensions in inches):
Delivered Attitude: RF 25.6 LF 26.5 RR 25.0 LR 24.6
Test Attitude: RF 25.6 LF 2§.5 RR 23.7 LR 23.7
Wheel Base: 96.7 in.; C.G. = 39.9 in. rearward of front wheel C/L.
Remarks: The fuel tank contained 11.5 gallons of stoddard solution,

Hatchback and exhaust system from catalytic converter downward

were removed from vehicle to obtain test weight.

2-3
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA (cont”d)

POST-IMPACT DATA:

Type of Test: _Frontal Barrier

Date of Test: _April 10, 1991

Ambient Temperature: 40 °F at
Temperature in Occupant Compartment:
Windshield Molding Temperature:
Required Impact Velocity Range:
Impact Velocity:

primary =_35.0

impact area

Time of Test:

Impact Angle:_ 0°

12:55

72 °F

72 °F

34.5 to _35.5 mph
mph, secondary =_ 35.0 mph

Distance From Front Bumper to Barrier Face When

Entering Speed Trap: 52 inches
Exiting Speed Trap: 12 inches
VEHICLE REBOUND AND CRUSH (inches):
Vehicle Length: Pre-test =R 1567.2 CL 162.7 L 157.5
Post-test = R 139.1 C;_189.0 L _ 141.5
Crush = R 18.1 CL 23.7 L 16.0
Distance from front of test vehicle to point of impact:
R 14.6 C L 14.8 L 14.5
VISIBLE DUMMY CONTACT POINTS:
Driver Passenger
Head Air Bag No Contact
Chest Air Bag No Contact
Abdomen No Contact No Contact
Left Knee Dash Panel Dash Panel
Right Knee Dash Panel Dash Panel
2-4
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GENERAL TEST AND VEHICLE PARAMETER DATA (cont”d)

Table 1

Front
Left Right
Door Opening operable operable
Eront
Seat Movement Left Right
Seat Back Failure None None
Seat Shift (in.) None None

Glazing Damage

Backlight/Windshield The windshield sustained stress fractures but

remained intact.

Other Notable Impact Effects:

2-5
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Section 3

OMI FINAL DATA

Occupant and Vehicle Information

I. OMI DATA

Dummy Injury Criteria Data Summary

Dummy Positioning Data

Seat Belt Positioning Data

Seat Belt Performance Assessment Data
Driver Dummy to Steering Column Dimensions

Camera Locations
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Vehicle Target Locations

IT. VR DATA

1. Load Cell Barrier Data
2. Vehicle Accelerometer Data

3. Test Vehicle Measurements
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Table 2

DUMMY INJURY CRITERIA VALUES

NHTSA No.: _MMO10O7 Vehicle: 1991 Geo Storm 2-Door Hatchback
MAXIMUM HEAD ACCELERATION (g°s)

X Y Z R
Position #1 - Driver 50.7 -6.3 39.4 63.4
Position #2 — Passenger -55.5 -8.0 60.3 68.9

MAXIMUM CHEST ACCELERATION (g°S)

X Y Z R
Position #1 - Driver -49.2 5.8 -12.9 47 .4
Position #2 - Passenger -46.5 35.7 -12.8 45.3

The maximum chest resultant acceleration is defined as the maximum acceleration
which exceeds 0.003 seconds in duration.

MAXIMUM FORCE - FEMUR LOAD (1lbs.)
LEFT FEMUR RIGHT FEMUR
Position #1 - Driver 393.7 507.9
Position #2 - Passenger 478.0 555.2
MAXIMUM FORCE - SEAT BELT LOADS (lbs.)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
Position #1 - Driver 1147.4 - 1408.5
Position #2 — Passenger 2145 .4 1204 .4 —
HEAD INJURY CRITERIA (HIC)
Average Acceleration
HIC tl (SEC) t2 (SEC) tl TO tz
Position #1 — Driver 416.7 .04500 . 08088 42.3
Position #2 — Passenger 981.2 .06900 .10488 59.5

HIC is as defined in FMVSS 208.

milliseconds.

3-2
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Table 3

HYBRID III NECK AND CHEST DATA SHEET

Vehicle Year/Make/Model/Body Style: 19891 Geo Storm 2-Door Hatchback

Vehicle NHTSA No.:

Test Date: April 10, 1991

MAXIMUM DRIVER DUMMY PASSENGER DUMMY
VALUES ID # _45 ID # _150
Neck Load X 210.3 1lbs. 491.2 1bs.
Neck Load Y 61.1 1bs. 66.7 1bs.
Neck Load Z N/A 1033.9 1lbs.
Neck Moment X 123.8 ft/1lbs 232.9 ft/1bs
Neck Moment Y 739.7 ft/1bs 989.4 ft/1bs
Neck Moment Z 110.3 ft/lbs 174.4 ft/1lbs
Chest Deflection X (in.) 1.4 in, N/A

Time of Max. Occurance 73.8 msec N/A

NOTE: All values listed must be occurring during primary impact event.
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Figure 1

PART 5§72 DUMMY IN~VEHICLE POSITICN

Test No.: __MMO107 vehicle: 1991 Geo Storm 2-Door Hatchback
SEAT TYPE: ADJUSTER TYPE: SEAT BACK TYPE:
— _ Bench X _Manual — Fixed
X ___Bucket — _ Power X - Adjustable Reclining
~ __Split Bench
DRIVER DUMMY PASSENGER DUMMY
MEASUREMENT
_LOCATION
A - Head Target
B - Knee Joint
C - Approximate
“H’” Point
D - 8ill to
Reference
Point
arr | Lpwo
A= 24.2 in. 40 Degrees A= _23.8 in. 40 Degrees
B = 33.6 in. 95 Degrees B = _34.2 in. 95 Degrees
C = 19.5 in. 114 Degrees C =_198.8 in. 112 Degrees
D = 13.2 in. D= _13.2 in.
o~ D h
“-_"- 8 >
:: e A=
2 = Y Y Y~ Y- =1
' 1 '
LEFT RIGHT
FRONT FRONT
DOOR TOP VIEW DOOR
DUMMY ID
S/N 45 S/N 150
A = Left Door to Driver Centerline 11.8 in.
B = Left Door to Center Passenger Centerline - in.
o] = Left Door to Right Passenger Centerline 39.1 in.
D = Left Door to Right Door 51.4 in.
E,F = Window Glass Height (Right and Left Must Be Equal) 10.0 in.
3-4
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Figure 2
OCCUPANT CLEARANCE DIMENSIONS

DRIVER PASSENGER HH

HH 13.6 13.8
HW 23.1 22.9 Hw

/*/sw
Cb 20.1 21.1

CcD
Cs 11.3 -
(]

KDL 5.6 6.4 cs mf
KDR 5.9 6.4
SA See Note See Note KD
TA 16° 17°
HSW 14.3 -
HH = Head to Windshield Header
HW = Head to Windshield
HSW = Head to Steering Wheel
CD = Chest to Dash
CS = Chest to Steering Wheel

KD(L/R) = Knee to Dash (Left/Right)

SA = Seat Back Angle
TA = Torso Angle HEAD
HA = Head Target to "A" Pillar
HR = Head to Side Roof
HS = Head to Side Window HA
AD = Arm to Door _/})
“A" PILLAR
HD = Hip to Door
KK = Knee to Knee
AA = Ankle to Ankle
DRIVER PASSENGER
HR 5.2 5.6
HS 8.8 9.2
AD 4.4 5.0
HD 5.1 4.8
KK 9.7 8.7
HA 17.2 17.2
N
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DUMMY'S CENTERLINE —

SEAT BELT POSITIONING DATA

Figure 3

PBU

PBL

MALE BLADE

BUCKLE ASSY.

INBOARD ANCHORAGE

FLOORPAN

‘D' RING

SHOULDER BELT PORTION

| LAP BELT PORTION
H-1/8" THICK ALUM. PLATE
|~ EMERGENCY LOCKING

RETRACTOR

1\ REEL
OUTBOARD ANCHORAGE

FRONT VIEW OF DRIVER DUMMY

DRIVER DUMMY PASSENGER DUMMY
(inches) (inches)
PBU —— Top surface of alum. plate to
upper edge 13.0 12.6
PBL —- Top surface of alum. plate to
belt lower edge 9.7 8.5
LAP BELT TENSION 2.0 1lbs. 2.0 1bs.
SHOULDER BELT TENSION - -
3-6
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Table 4

SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

BELT LENGTH DATA: Driver Passenger
Belt length from trim panel exit 78.0 77.0

to bolt hole anchor point for
continuous webbing systems.

Shoulder belt length as measured 36.0 36.0
on Part 572 Dummy.

Lap belt length as measured 30.0 290.0
on Part 572 Dummy.

LAP_BELT SPOOL-OFF DATA:

As determined by film analysis. 3.0" 2.5"
As determined mechanically. 2.2” 2.3"
As determined electronically. 2.4” 2.1"

BELT STRETCH_ DATA:

Measured electronically between shoulder
belt load cell and the "D" ring. 1.3 in/ft 1.3 in/ft

Measured mechanically 0.0 in/ft 0.2 in/ft

3-7
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Figure 4

DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. REFERENCE DIMENSIONS

S
L]
Y
X
LEFT SIDE VIEW
MEASUREMENTS

NR -- Distance from tip of dummy’s nose to 14.2 Inches

Top Rear surface of steering wheel rim
NH —- Distance from tip of dummy’s nose to 14.7 Inches

center of steering column hub
SCA —- Angle of steering column relative to 20.0 Degrees

the horizontal X axis
SWA —— Angle of steering wheel relative to -70.0 Degrees

the horizontal X axis

7863-8



Figure 5

CAMERA POSITIONS FOR FRONTAL IMPACTS

NOTE: Camera Information Shown on Table 4

FIXED COLLISION BARRIER

ﬁ #13
a ya

#1

{} #15 Vc

» K '
/—\

"2 | #16 DT #o0
> -

45 end #6 j TEST VEHICLE % DL #
#4 #11 '

CONCRETE TEST PAD
L .

MONORAIL &
TOW CABLE
L~

J‘/ Topﬂvxsw Jy

3-9
7893-8



sueTd TE3UOZIIOY O3 PIIUBIVFOI = xx
punox3d o4 uetd wiry = 2
uo13jeoor joedwt 03 auerd wWrry = X
QUTTJIVIUa0 Trexouow 04 sueld WITF = Xx
OTL €T - 06 414 (4 0 auisuyg JO MOTA 31d 9T
0SS €T - Sy- 62T 0] 0] MOTA PISTYSPUTM e
(0344 €T - 1S4 gL g- ve MITA JUOIJ ISATIQ 4
ors €T - 19— cL G- [44 MITA juUOxd I33uassed T
09¥ 8 - - - - - 31°49 Y31y A
0es S¢ 18 £e— 99 TOt 86 M3TA JIOTI93UI pue I83usssed T
o6% S¢e 652 - SS 69 9L matp Jofusssed Y3ty ot
009 114 69¢ - 184 (4% 98¢ MOTA 9PTS 3U3TY 6
oLS el 10¢ - (44 L9 81¢ SpIS YITH [TeI=A0 8
0gs 8 - - - - - 17ed 1391 L
09§ §2 Lv2 01— oL oL ¥9¢ (dor) uwnfo) Surasel§ 9
09§ G2 Lye G~ 9y oL $92 (woj330g) uwnto) SUrId993S S
099 eT 28 o¢- L9 €01 66 MOTA JOTJISQUI puv ISATIJ ¥
0LS 414 6L2 b- 1¥ L2 96¢ MOTA 9PIS 33I91T €
0ss €T LBT 9- 184 25 ¥02Z 9pTg 31397 TT8I8A0 [4
ve - - - - - - gIawe) swWIL-1edy T
(sdy) () JLIOUVL (33p) Z X X MIIA ‘ON
addds SNAT aviaH oL «xdTONY x (UT) SNOILISOd VHIWYD VHINYD
ANVId WIId
:S[OTY3A LOTOWW "ON 3SaL

3}oeqydoieH JI000-g WJIO3}S 038D 1661

SNOILVOOT VHINVO dA3IdS-HOIH

¢ orqel

7893-8

3-10




Figure 6

VEHICLE TARGET LOCATIONS

— —=< ) C > 3
":} ' 22.8
Y |
- - - cit
RERTY }
{
-4 { 4
(¢ : 1 1 22.8
% 1 {
\Sr—— - - 1 > H <
]
]
12.0
e (=]
N
N
} - +
32.2 32.1 4.5
r‘ 53.6 J‘ 36.6 *:40.3#
REF.
Feftt12.0 \
' =
o | =]
+ +
4.5_.. 32.1—’“‘— 32.2
‘.‘_40.3———1q— 36.6—.- 53,6 e
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(DIMENSIONS IN INCHES)
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Figure 7

LOAD CELL LOCATIONS ON FIXED BARRIER

36 Load Cells
4 Rows
Columns
6 GCroupings (6 cells/group)

FIXED BARRIER

ceunauus\ﬁ /sx'rsusuon ASSEMBLY

PLYWOOD FACE ON
STEEL FRAME i 18"

\caouno SURFACE

2.6" FRONT VIEW

6 GROUPS OF 6 LOAD CELLS EACH

Group 4 Group § Group 6
Cl thru D3 C4 thru D6 C7 thru D9
Group 1 Group 2 Group 3
Al thru B3 A4 thru B8 A7 thru B9

The following data is presented in Appendix B:

1) Data from 36 individual load cells
(2) Total or Sum of 36 individual load cells

(3) Data from 6 Groupings shown above (6 cells/group)
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Figure 8

VEHICLE ACCELEROMETER LOCATIONS

—— 39.2 i
e—30 . 5 g
TOP VIEW
29.7 cmip l
D S
& t
14.3

—— 1 -
S 66.3 >
e 107.2 >
< 152.4 r-
(All Measurements in Inches)
ACCELEROMETER DIRECTION
NUMBER* ACCELEROMETER LOCATION X Y Z
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
8 Center Rear Seat Crossmember X
9 Rear Trunk Centerline X

*The accelerometer pack number can be correlated with the vehicle response
data traces found in Appendix B.
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Figure 9

TEST VEHICLE MEASUREMENTS

REAR DATUM REFERENCE

TO EDGE OF DOOR
{EVEN NUMBER FOR
RIGHT SIDE AND
ODD NUMBER FOR
LEFT SIDE)

LENGTH OF
ENGINE BLOCK

TO TRAILING EDGE
BEHIND DOOR
{RIGHT/LEFT SIDE)

TO LEADING EDGE
Z <3~IN FRONT OF DOOR
o (RIGHT/LEFT SIDE)

X19,20
{RIGHT/LEFT SIDE)

TO HEADLINER

CENTER OF \X18 @
STEERING | ./ )

COLUMN ~—d =
) .‘\.. - a‘l I "“ D
X1 = Z Y - T 7 =
TO ‘A’ POST M-/

11
D&I}' T
X AV

=

. X14,15

X16
TO STEERING COLUMN

X12,13 REAR DATUM

REFERENCE AT
CENTER OF REAR
BUMPER

TO BOTTOM OF

‘A’ POST

(RIGHT/LEFT SIDE)

TO FIREWALL (RIGHT/LEFT SIDE)
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A-3
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A-21
A-22
A-23
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PHOTOGRAPHS
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PRE-TEST FRONT VIEW

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

POST TEST FRONT VIEW ... ..ttt teininene et enonans
PRE-TEST LEFT SIDE VIEW .......0 0ttt it iinnterineaniens
POST TEST LEFT SIDE VIEW

PRE-TEST RIGHT SIDE VIEW . ... ... it iiiiinitnnonnnaenns
POST-TEST RIGHT SIDE VIEW .. ... .ttt iiiiinianennas
PRE-TEST RIGHT FRONT THREE-QUARTER VIEW

POST-TEST RIGHT FRONT THREE-QUARTER VIEW

PRE-TEST LEFT REAR THREE-QUARTER VIEW

POST-TEST LEFT REAR THREE-QUARTER VIEW

PRE-TEST WINDSHIELD VIEW

POST-TEST WINDSHIELD VIEW

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

PRE-TEST ENGINE COMPARTMENT VIEW

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

FUEL CAP VIEW

PRE-TEST FRONT UNDERBODY VIEW

POST-TEST FRONT UNDERBODY VIEW

PRE-TEST FRONT SIDE UNDERBODY VIEW

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

POST-TEST FRONT SIDE UNDERBODY VIEW

PRE-TEST REAR UNDERBODY VIEW ........... ... i,
POST-TEST REAR UNDERBODY VIEW

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

PRE-TEST DRIVER POSITION VIEW

POST-TEST DRIVER POSITION VIEW

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

PRE-TEST PASSENGER POSITION VIEW

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

POST-TEST PASSENGER POSITION VIEW

PRE-TEST DRIVER AND INTERIOR VIEW

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

POST-TEST DRIVER AND INTERIOR VIEW

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

PRE-TEST PASSENGER AND INTERIOR VIEW
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...................

PRE-TEST DRIVER HEAD LOCATION

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

PRE-TEST PASSENGER HEAD LOCATION

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

IMPACT VIEW
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Appendix B

VEHICLE, LOAD CELL BARRIER AND DUMMY RESPONSE DATA
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VEHICLE DATA

TEST NO. MMO107
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Appendix C

PART 572-E DUMMY CONFIGURATION

AND PERFORMANCE VERIFICATION DATA SHEETS
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Appendix C contains the results from certification tests performed
on the 50th percentile male anthropomorphic test devices utilized for this
crash test. The results indicate that the dummies meet all of the performance
requirements of the six standard tests as specified in 49 CFR Part 572,

Federal Register, Volume 42, No. 25, dated February 7, 1977.

The tests were conducted at the Dummy Certification Test Facility of
Calspan Corporation, Advanced Technology Center. A summary of the test

results, and Part 572 specifications are included in this Appendix.

Dummy serial numbers and certification dates are:

Serial No. Completion Date
45 3~20-91
150 3-25-91

Electronic Test Equipment

The complement of signal conditioning, recording and display
equipment, in conjunction with dummy certification testing, can be found in

New Car Assessment and Standards Indicant Testing Final Report No. 6525-V-1.
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Figure 10

DUMMY CONFIGURATION DIMENSIONS

EXTERNAL DIMENSIONS
z-nas SETUP SPECIFICATIONS «~— v —»

1.7 2 0.3 in. ref.
L R ol o o]

WRIST
#1VOT BOLY

[ el = R o

~“u ’°xm —

Y-AX1S

|
1
' Nl
|

jafemsnne R

SIDB VIEW. . FRONT VIEW

NOTE: FIGURE IS REFERENCED TO

THE ERECT SEATED POSITION.
THE CURVED LUMBAR DOLS NOT ALLMV
THE BYBRID 111 TO BE POSITIONF!
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HYBRID III EXTERNAL DIMENSIONS
S/N 45 HUMANOID

DUMMY SERIAL NO. 45 DATE: 3-18-91
TEMPERATURE 70 DEG. F
RELATIVE HUMIDITY 50 %
LOCATION FOR CHEST CIRCUMFERENCE (AA) 16.9-17.1 IN 17.1 IN
LOCATION FOR WAIST CIRCUMFERENCE (BB) 8.9-9.1 1IN 9.0 IN
CHEST CIRCUMFERENCE (Y) 38.2-39.4 IN 38.8 IN
WAIST CIRCUMFERENCE (Z) 32.1-34.1 1IN 33.3 IN
CHEST DEPTH (0) 8.4-9.0 1IN 8.7 IN
H~POINT HEIGHT (C) 3.3-3.5 1IN 3.4 IN
H-POINT FROM SEAT BACK (D) 5.3-5.5 1IN 5.4 IN
SKULL CAP TO BACKLINE (H) 1.6-1.8 1IN 1.6 IN
TOTAL SITTING HEIGHT (B) 34.6-35.0 IN 34.8 IN
THIGH CLEARANCE (F) 5.5-6.1 1IN 5.7 IN
BUTTOCK KNEE LENGTH (K) 22.8-23.8 1IN 23.4 IN
BUTTOCK POPLITAL LENGTH (N) 17.8-18.8 IN 17.9 1IN
POPLITEAL LENGTH (L) 16.9-17.9 IN 17.4 IN
KNEE PIVOT HEIGHT (M) 19.1-1¢.7 1IN 19.3 IN
FOOT LENGTH (P) 9.9-10.5 IN 10.2 IN
FOOT BREADTH (W) 3.6-4.2 1IN 4.1 IN
SHOULDER PIVOT FROM BACKLINE (E) 3.3-3.7 1IN 3.6 IN
SHOULDER BREADTH (V) 16.6-17.2 IN 16.9 IN
SHOULDER PIVOT HEIGTH (B) 19.9-20.5 IN 20.0 IN
ELBOW REST HEIGHT (J) 7.5-8.3 1IN 7.9 IN
SHOULDER-ELBOW LENGTH (1) 13.0-13.6 IN 13.3 IN
BACK OF ELBOW TO WRIST PIVOT - {G) 11.4-22.0 IN 11.9 IN

DUMMY MEETS SPECIFICATIONS
TECHNICATION IVAN MINKEWICZ
C-4 7893-8



CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT

¢ NECK EXTENSION TEST
HYBRID III
DATE : 3-18-91 6 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAL NUMBER 3 HY3 SN 45 CAL NECK EXTENSION
TEST PARAMETER | SPECIFICATION | TEST RESULTS
TEMPERATURE | 69 - 72 DEG. F | 70 DEG. F
RELATIVE HUMIDITY | 10% - 70% | 35 %
IMPACT VELOCITY | 19.50 - 20.30 FPS | 19.6 FPS
10 MS | 17.20 - 21.20 G | 17.48 G
PENDULUM = = =  |======ecccmm—— e e oo
20 Ms | 14.00 - 19.00 G | 16.98 G
DECELERATION = | ====— e e e
30 MS | 11.00 - 16.00 G | 15.67 G
MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 15.67 G
DECELERATION-TIME CURVE
DECAY TIME TO 5 G 38 - 46 MS 45.88 MS
D PLANE MAX | 81 - 106 DEG. | 97.7 DEG
ROTATION TIME | 72 - 82 MS | 77.63 MS
MOMENT ABOUT MAX  |-59.0/-39.0 FT.-LBS.| -57.91 FT.-LBS.
OCCIPITAL = |====eeecmc—— o mecc oo — o ——m oo
CONDYLE TIME | 65 - 79 MS | 73.63 MS

ROTATION ANGLE-TIME CURVE ‘

DECAY TIME TO ZERO
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 120 - 148 MS 136.63 MS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
NECK FLEXION TEST ﬁ
HYBRID III
DATE : 3-18-91 6 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAL NUMBER 3 HY3 SN 45 CAL NECK FLEXION
TEST PARAMETER | SPECIFICATION | TEST RESULTS
TEMPERATURE | 69 - 72 DEG. F | 70 DEG. F
RELATIVE HUMIDITY | 10% - 70% | 35 %
IMPACT VELOCITY |  22.6 - 23.4 FPS | 22.7 FPS
10 MS | 22.50 - 27.50 G | 23.34 G
PENDULUM = | omm e e m e e e e e e e e e e e e
20 MS | 17.60 - 22.60 G | 21.16 G
DECELERATION = = | === e e e e e e e e
30 Ms | 12.50 - 18.50 G | 17.49 G
MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 17.49 G
DECELERATION-TIME CURVE
DECAY TIME TO 5 G 34 - 42 MS 41.13 MS
D PLANE MAX | 64 - 78 DEG. | 77.41 DEG.
ROTATION TIME | 57 - 64 MS | 60.50 MS
MOMENT ABOUT MAX | 65 - 80 FT.-LBS. | 79.72 FT.-LBS.
OCCIPITAL = | === e e e e
CONDYLE TIME | 47 - 58 MS | 55.88 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO 2ZERO 113 - 128 MS 118.0 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 97 - 107 MS 103.63 MS
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT

THORAX IMPACT TEST

HYBRID III

DATE : 3-19-91
CALSPAN SEQUENTIAL NUMBER 3 HY3 SN 45 H.S. THORAX CAL
""""""""""""""""" HIGH SPEED TEST | |

TEST PARAMETER —;;EEEEIEREEEQ_ TEST RESULTS
TEMPERATURE | 69 - 72 DEG. F | 70 DEG. F
RELATIVE HumIDITY |  10% - 708 | 3%
PENDULUM VELOCITY | 21.6 - 22.4 FI/SEC |  21.6 FI/SEC
MAXINUM DEFLECTION | 2.50 - 2.86 INCHES| 2.69 INCHES
MAXINUM RESISTIVE FORCE | 1080 - 1245 POUNDS | 1238 POUNDS
INTERNAL HYSTERESIS |  69% - 85% | 71.5 8

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
KNEE IMPACT TEST

HYBRID III

DATE : 3-20-91 KNEE : LEFT
CALSPAN SEQUENTIAL NUMBER 3 HY3 SN 45 KNEE 11LB. CAL

TEST PARAMETER | SPECIFICATION | TEST RESULTS
TEMPERATURE | 68 - 78 DEG. F 69 DEG. F
RELATIVE HUMIDITY | 10% - 70% 33 %
PROBE VELOCITY | 6.8 - 7.0 FT/SEC 7.0 FT/SEC
PEAK KNEE IMPACT FORCE | 996 -~ 1566 LBS. 1061 LBS.
PROBE WEIGHT | 11 LBS.

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT

KNEE IMPACT TEST

HYBRID III
DATE : 3-20-91 KNEE : RIGHT
CALSPAN SEQUENTIAL NUMBER 3 HY3 SN 45 KNEE 11LB. CAL

TEST PARAMETER | SPECIFICATION | TEST RESULTS
TEMPERATURE | 68 - 78 DEG. F 69 DEG. F
RELATIVE HUMIDITY [ 10% - 70% 33 %
PROBE VELOCITY | 6.8 - 7.0 FT/SEC 7.0 FT/SEC
PEAK KNEE IMPACT FORCE | 996 - 1566 LBS. 1075 LBS.
PROBE WEIGHT | 11 LBS.

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
HEAD DROP TEST

HYBRID III
DATE : 3-18-91
CALSPAN SEQUENTIAL NUMBER 3 HY3 SN 45 HEAD DROP CAL
| TEST PARAMETER | SPECIFICATION |  TEST RESULTS |
TEMPERATURE | 68 - 78 DEG. F | 69 DEG. F
RELATIVE WUMIDITY |  10% - 708 | 3%
PEAK RESULTANT ACCELERATION | 225 - 275 ¢ | 257 ¢
PEAK LATERAL ACCELERATION | 15 G MAX |  5.46
IS ACCELERATION CURVE | |
UNIMODAL? YES YES

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ




INSTRUMENT CALIBRATION INFORMATION

NHTSA DUMMY ID NUMBER 45
DUMMY INSTRUMENT-- MFG
1. HEAD ACCELEROMETER--|
HX LONGITUDINAL-- ENDEVCO
HY LATERAL~-- -EQBEGES--
HZ VERTICAL-- —ERBE;ES_-
2. CHEST ACCELEROMETER-|
CX LONGITUDINAL-- --EEE -----
CY LATERAL-- —Eﬁsﬁ;ga-_
CZ VERTICAL-- _-EEE -----
3. FEMUR LOAD CELLS |
LEFT SIDE _-EEE -----
RIGHT SIDE --E;E -----
CALIBRATION LABORATORY
INSTRUMENTS -~
1. PENDULUM ACC.-- ---EEE_---
>. TEST PROBE |
ACCELEROMETER-- CEC
3. LUMBAR FLEXION TEST -;Eggg:---
PUSH FORCE GAUGE-- DUCER INC
4. ABDOMINAL COMPRESS. |
TEST FORCE GAUGE-- BLH
5. ABDOMINAL COMPRESS. |
TEST FORCE GAUGE-- CIC

SERIAL
NUMBER

DATE LAST
CALIBRATED

DATE OF NEXT
CALIBRATION




HYBRID III EXTERNAL DIMENSIONS

S/N 150 HUMANOID

DUMMY SERIAL NO. 150 DATE: 3-18-91
TEMPERATURE 70 DEG. F
RELATIVE HUMIDITY 50 %
LOCATION FOR CHEST CIRCUMFERENCE (AA) 16.9-17.1 IN 17.0 IN
LOCATION FOR WAIST CIRCUMFERENCE (BB) 8.9-9.1 1IN 9.0 IN
CHEST CIRCUMFERENCE (Y) 38.2-39.4 IN 38.8 IN
WAIST CIRCUMFERENCE (2) 32.1-34.1 IN 32.7 IN
CHEST DEPTH (0) 8.4-9.0 1IN 8.7 IN
H-POINT HEIGHT (C) 3.3-3.5 1IN 3.4 IN
H-POINT FROM SEAT BACK (D) 5.3-5.5 1IN 5.4 IN
SKULL CAP TO BACKLINE (H) 1.6-1.8 1IN 1.7 IN
TOTAL SITTING HEIGHT (3) 34.6-35.0 IN 34.9 IN
THIGH CLEARANCE (F) 5.5-6.1 1IN 5.8 IN
BUTTOCK KNEE LENGTH (K) 22.8-23.8 1IN 23.4 IN
BUTTOCK POPLITAL LENGTH (N) 17.8-18.8 IN 18.4 IN
POPLITEAL LENGTH (L) 16.9-17.9 IN 17.5 IN
KNEE PIVOT HEIGHT (M) 19.1-19.7 IN 19.4 IN
FOOT LENGTH (P) 9.9-10.5 IN 10.1 IN
FOOT BREADTH (W) 3.6-4.2 1IN 4.0 IN
SHOULDER PIVOT FROM BACKLINE (E) 3.3-3.7 1IN 3.6 IN
SHOULDER BREADTH (V) 16.6-17.2 IN 16.9 IN
SHOULDER PIVOT HEIGTH (B) 19.9-20.5 IN 20.3 IN
ELBOW REST HEIGHT (J3) 7.5-8.3 1IN 8.0 IN
SHOULDER-ELBOW LENGTH (1) 13.0-13.6 IN 13.6 IN
BACK OF FLBOW TO WRIST PLVOT (G). 11.4-32.0 IN 11.9 IN
DUMMY MEETS SPECIFICATIONS
TECHNICATION IVAN MINKEWICZ

c-12 7893-8



CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
NECK EXTENSION TEST
HYBRID III
DATE : 3-20-91 6 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAL NUMBER 4 HY3 SN 150 CAL NECK EXTENSION
TEST PARAMETER | SPECIFICATION | TEST RESULTS
TEMPERATURE | 69 - 72 DEG. F | 70 DEG. F
RELATIVE HUMIDITY ] 10% - 70% | 32 %
IMPACT VELOCITY | 19.50 - 20.30 FPS | 19.9 FPS
10 MS | 17.20 - 21.20 G | 18.61 G
PENDULUM = |===mmmmmmme e e
20 MS | 14.00 - 19.00 G | 17.63 G
DECELERATION = = |===-——ememmmrc e e
30 MS | 11.00 - 16.00 G | 14.41 G
MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 14.41 G
DECELERATION-TIME CURVE
DECAY TIME TO 5 G 38 - 46 MS 43.25 MS
D PLANE MAX | 81 - 106 DEG. | 94.06 DEG.
ROTATION TIME | 72 - 82 MS | 73.5 MS
MOMENT ABOUT MAX |-59.0/-39.0 FT.-LBS. | -50.0 FT.-LBS.
OCCIPITAL = = =  |===—mme— e e e
CONDYLE TIME | 65 = 79 MS | 67.63 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 147 - 174 MS 151.63 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 120 - 148 MS 126.88 MS
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
NECK FLEXION TEST
HYBRID III
DATE : 3-20-91 6 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAL NUMBER 4 HY3 SN 150 CAL NECK FLEXION
TEST PARAMETER | SPECIFICATION | TEST RESULTS
TEMPERATURE | 69 - 72 DEG. F | 70 DEG. F
RELATIVE HUMIDITY | 10% - 70% | 32 %
IMPACT VELOCITY | 22.6 - 23.4 FPS | 22.9 FPS
10 MS | 22.50 - 27.50 G | 23.46 G
PENDULUM = |===es e e e
20 MS | 17.60 - 22.60 G | 22.3 G
DECELERATION = | =-=— e e e e e e e e e e
30 MS | 12.50 - 18.50 G | 18.41 G
MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 18.41 G
DECELERATION-TIME CURVE
DECAY TIME TO 5 G 34 - 42 MS 40.0 MS
D PLANE MAX | 64 - 78 DEG. | 76.52 DEG.
ROTATION TIME | 57 - 64 MS | 59.38 MS
MOMENT ABOUT MAax | 65 - 80 FT.-LBS.| 72.24 FT.-LBS.
OCCIPITAL = |=====——eeeceecer e cr e cmcccm oo e
CONDYLE TIME | 47 - 58 MsS ] 53.38 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 113 - 128 MS 119 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 97 - 107 MS 99.25 MS
DUMMY COMPONENT MEETS SPECIFICATTONS
TECHNICIAN IVAN MINKEWICZ




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT

THORAX IMPACT TEST

HYBRID III

DATE : 3-25-91
CALSPAN SEQUENTIAL NUMBER 4 HY3 SN 150 H.S. THORAX CAL
""""""""""""""""""" HIGH SPEED TEST |

TEST PARAMETER —;;EE;;;E;;ESQ- TEST RESULTS
TENPERATURE | 69 - 72 DEG. F | 70 DEG. F
RELATIVE HOMIDITY |  10% - 708 | 36%
PENDULUM VELOCITY | 21.6 - 22.4 FT/SEC |  21.6 FI/SEC
MAXIMOM DEFLECTION | 2.50 - 2.86 INCHES| 2.51 INCHES
MAXIMUM RESISTIVE FORCE | 1080 - 1245 POUNDS | 1243 POUNDS
INTERNAL HYSTERESIS | 9% - 855 | 70.6 %

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
KNEE IMPACT TEST

HYBRID III
DATE : 3-20-91 KNEE : LEFT
CALSPAN SEQUENTIAL NUMBER 4 HY3 SN 150 KNEE 11LB. CAL

TEST PARAMETER | SPECIFICATION | TEST RESULTS
TEMPERATURE | 68 - 78 DEG. F 70 DEG. F
RELATIVE HUMIDITY | 10% - 70% 32 %
PROBE VELOCITY | 6.8 -~ 7.0 FT/SEC 7.0 FT/SEC
PEAK KNEE IMPACT FORCE | 996 - 1566 LBS. 1068 LBS.
PROBE WEIGHT | 11 LBS.

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT

KNEE IMPACT TEST

HYBRID III

DATE : 3-20-91 KNEE : RIGHT
CALSPAN SEQUENTIAL NUMBER 4 HY3 SN 150 KNEE 11LB. CAL

TEST PARAMETER | SPECIFICATION | TEST RESULTS
TEMPERATURE | 68 - 78 DEG. F 70 DEG. F
RELATIVE HUMIDITY | 10% - 70% 32 %
PROBE VELOCITY | 6.8 -~ 7.0 FT/SEC 7.0 FT/SEC
PEAK KNEE IMPACT FORCE | 996 - 1566 LBS. 1095 LBS.
PROBE WEIGHT | 11 LBS.

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
HEAD DROP TEST

HYBRID ITI
DATE : 3-18-91
CALSPAN SEQUENTIAL NUMBER 4 HY3 SN 150 HEAD DROP CAL
| TEST PARAMETER | SPECIFICATION |  TEST RESULTS
TEMPERATURE | 68 - 78 DEG. F | 69 DEG. F
RELATIVE HUMIDITY |  10% - 70% | 34%
PEAK RESULTANT ACCELERATION | 225 - 275 ¢ | 274.4 6
PEAK LATERAL ACCELERATION | 15 G MAX |  12.16
IS ACCELERATION CURVE | |
UNIMODAL? YES YES

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ




INSTRUMENT CALIBRATION INFORMATION

NHTSA DUMMY ID NUMBER

DUMMY INSTRUMENT--

""" HEAD ACCELEROMETER--
HX LONGITUDINAL--

HY LATERAL--

HZ VERTICAL--

2. CHEST ACCELEROMETER-
CX LONGITUDINAL--

CY LATERAL--

CZ VERTICAL--

FEMUR LOAD CELLS
LEFT SIDE

RIGHT SIDE

CALIBRATION LABORATORY
INSTRUMENTS--

1. PENDULUM ACC.--

2. TEST PROBE
ACCELEROMETER--
3. LUMBAR FLEXION TEST
PUSH FORCE GAUGE--
4. ABDOMINAL COMPRESS.
TEST FORCE GAUGE--

5. ABDOMINAL COMPRESS.
TEST FORCE GAUGE--

DATE LAST
CALIBRATED

DATE OF NEXT
CALIBRATION

150
SERIAL
MFG NUMBER

ENDEVCO ER72

ENDEVCO GD54

ENDEVCO CK1l1

CEC Al145
ENDEVCO FLO4
CEC Al49
GSE 548
GSE 549

CEC Ale0

CEC Alel

TRANS-

DUCER INC 20051
BLH 72952
CIC 567-11

C-19




Appendix D

DUMMY, VEHICLE AND LABORATORY INSTRUMENT CALIBRATION

D-1 7893-8
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Appendix E

VEHICLE OWNER’S MANUAL OCCUPANT RESTRAINT SYSTEM INSTRUCTIONS

E-1 7893-8



jaom Ay L Aym s 319H 'Siaq

A1ojes Jram 01 sKes mej| ayl ‘sadulaoid
ueipeue)) pue sajers Auew uj "dn
31YoNQq O Jopuiwal ays §,) ‘00) ‘1922nq
e 1By [[,NOK pue ‘papjang 1, ust )aq
Kiayes anok uaym LYVLS 10 NO 01 £y
ays uin) nok usym dn siy3i| 218y sy

P
‘dn
papionq a1e nok J1 3q jou W3nu
N0A ‘ysesd aures A U] ‘PPN
10 paInfur A[SnOLIaS 3q UBd NOX .
*J1 wolj paroafa 3q J0 JPIY3A 3
apisur s3ury 3y URd NOX *SSIOM
yonwr 3q ued saunful moA “32q
A1ajes & Suuream jou a1 nok
pue ysead e ui e nok J|

NOILNVD

sjjog Ayajes @ sieas

-(4IS) wiensay ajqeieyu] [qwuswaiddng
ay) surejdxs u puy ‘s)jaq K1ajes

yum op 1ou pinoys nok sBuryl swos nok
s[jo osje 1] "Apadoud siaq Aisges asn

0) moy nok s[j2) jenuews a3y jo Led sy

auokiaazy 40.J
a4 oy :snag K12fos m

7893-8




"PI'Yd 3ys st 0s “(y/wy 9[)

ydw gf 8utod si 3y1q sy Ji*ajdwexs 04
*$203 1l se ise) se 03

no£ ‘Suiyifue uo Jo ul apls NOA usym

‘punos

OS[e |{Im 132Znq & ‘papionq sI }[2q A1ajes
S, JOALIP 3Y) sSaju] "sijaq A)9jes 1Y)
udise} 03 ajdoad puiwial 03 Spuodas Wi
INOQE 10§ UOC 3WO0d [im W31 B ‘LYVLS
30 NO 03 pauing s1 A3y ay) uaym

War] Ppulway 2y L13jeg

i10]

e ° °aanew ssop dn Juipyong saysesd
SO U] “1B3[D 4B SIOBJ Y] ‘SIIIYIA
u s1j3q A19Jes Jo sieak 7 1oyy

P21y Jo uny A[peq

3q pInod Aay) sijaq Inoyiip "Aeme yjem
$3WN3AWOoS puk 3A1AINS ued dn 3pyonq
oym sdoad ‘wayy jo Auew u ‘usamiaq
Ul 218 SOYSEID ISOW Ing ‘IA1AINS
1.upjnoa uosiad e dn papyong usad

tey) ‘uiedy e Aq uy Suiag ay1] ‘snouas

0s 9q ued saysesd awos puy ‘dn papjong
10U 21, NOA JI UdA [Ny 193 1 uom nok
‘way) uf pliw AIdA 21e SIYSEID MIJ YV

'9UO pEQ E 3q [Im ¥ J1
Mmouy 1,uop nok ‘ysed e aaey op nok Jj
‘Se1d B Ul 9q || ,NOK JI MOUY JIAJL NOA

7893-8

E-3



‘paisimy
193 31 191 1,u0( 'nOAL SS0IOR J[aq
ayy find pue aeyd yorey ay) dn yoid -g
y3ens dn
us ued nof os (,,51eds,, Japun xapu|
Y1 335 ‘moy 935 01) 1B3S AP Isnipy g

*J00p Y1 }90] pue IO °}

-Agadoad 1t seam 01 Moy S,319H

")13q 1apinoys-de| e sey JoALIP Y],

)2g Japinoys-de|

"WIANSAS RIS
S,J9ALIP AU} $3QLIISIP UGS SIYL

uoniscd Jamig

Il

sjjog Ayajes @ sjeas

7893-8

E-4




*J0)ded3a1 3yl Jo o Appoinb L1234 3jaq
ay {ind no£ J1 Jo ‘ysed 10 dojs uappns
& S,213Y4) J1 K[UO SY30f 3jaq A19jes Ay,
*$2210j BuiulelISAl 1[oqQ

3%e) 0} 9[qe 153q ase Lpoq Iy} jJo sued
3SAYL "ISAYD 2Y) SSOIOB puE JIPINOYS

3y} 1340 03 pinoys )aq Japnoys

Ay ], ‘saunful [e1ej uaAd 10 snouds

9SNED PINOI SIY |, "UAWOPQE INOK 1B 3210)
Ajdde pnom 313q a3 “ut sapun pigs nok
31 "%3q de) 3y Jopun apijs 01 KoN1] SS9
3q p,nok puy ‘sauoq diajad Suons 3y 0y
2010y satjdde sup ‘ysers e uf sy ayy
duiyonoy isnf *sdiy ayy mojaq Snus pue
MO] 3q pinoys 1j3q 3 jo wed dej ay],

uo1I3S SIY)

Jo pua oy e | 1opudxy iog Kiojes,,

398 ‘y3dnoua Suoj 1. ust 1aq Ay JI
"113q dej oy uaysn

0} 3J3q J9p[noys ay) uo dn fing g

*0) pey 1943 nok

J1 Kppoinb 3 apjonqun oy ajqe 3q pnom
no& os piemino 10 piemdn saoej apdnq
3Y) UO uoNNq ISE3[3I BY) NS MW

“112q 3y apjanq

ued noA [nun 3uijind dasy pue seyd

yoIE[ 3Y) N ‘apyong I saydeal Ji

210§3q $dO}s 113q 3y JI “SYO N BN
apyonq ay) ot eyd yxe] ayy ysng “p

7893-8



‘NoA 1S31e2u IP[ONG A oyt

1[9q InoA ap{onq sAemiy ‘sornfur

[BLISIUT SNOLIAS ISNED PINOD

SIy L sauoq d1apad 2 18 10U *aiay)

2q p{nom $9310j 3[3q JYJ uswopqe

1noA 1340 dn 03 pinom 1j9q

‘ysesd v uy snp i 9sejd uoim
3y Ut papyang st 1j3q 1noA J1
painfur A|Snotias 9q ued Nox

N NOLLNYD

]

-9oeyd
Suoim oYy ut papyong S 1j3q YL, oy
LS Yyum duoam sgeym (0

A

i rs,KpOQ IMOK 15Ure3 ¥ pLoOYS .
J_on ._ov_zo__w o.F b:a. asealur: .
i. PIN0D YaIyM “yonur 003 Ewaco.«

o.SE Pmom nok yseno ¢ ] *9500] -,

" 00] SI 3[3q JOpmoys mof
Ty bwzo:ov. 5q ued nox

ZOED_\Q

‘Kem sy =o_.o$oa
yonw se KJJedu 213 3 uom

)] "3500] 001 St 1{aq J2P[NOYS YL Y
SSIY) Yum Buoam sgeym D

-

sjjog A1ojes B sjeas

7893-8




fipm
%u PAQUL PIROM %8
E,Rmag depun
: B»s%sﬁ oe ‘Jeam 0ok J1
43;.8. Aispouas’ Q U8 NOX

NOILNYD

‘Sawiry |[& 38 Jap|noys
3Y) J9A0 UIOM 2Q PINOYS )f "uile
Ay} Jopun ulom S1 1[3q Japjnoys Y],

ST Ynm uoam sjeym

*321YaA InoL pue

12q 3y yoq aSeurep ued nok *)1 uo 100p
oy wejs nok 1 *Aem 3y Jo Ino S1 1j3q
3} 21nS 3q ‘200p Y} ISOJd NOA 3lojag

‘Kem 3y Jo o
3oeq 08 pnoys 1j3q sy aponq 3y uo
uonnqg ay ysad snf “1j3q sy) yogjun o,

7893-8



:mouy o1 3uny) wenodun

1S0W 3Y1 S, QIO "WASAS (Y[S) WIe1say
ajqeieyu] [eyuswa|ddng Jo , *Seq
Jie,, s J2ALIP a1 surejdxa uondIs Sty |,

(uis)
juieljsay ajqejeyuy jeyuawayddng

-Keme Y311 suo mou
£ 128 ‘padely 10 w0l s1 1faq & JI
*$9040j 10edwi Jopun uede du ued

Kay], ‘yseid e ur nok 1aj0ad
jou Aew S)jaq paAelj Jo wiof,

NOILNYD

‘u10) st )2q 3y,
JSIyl ynm duoam s Jeyn

sjiog AQjojes @ sjeas

.3 XIJ 01 JO[EOP IR0k i

yse 10 ‘Apgadoad yiom ued it 08

- WBIENS 3 DjEW ‘paIsim] S faq B wm

JI 522105 10edun aye) 03 3[2q AR qu..
, IPIA [N O3 9ARY 3, Up[ROM 2»

_‘yseId & uf “1j3q pasimg B Aq _

paanfur £jsnowds 9q ued nox .~

ZOED§

*Apoq 3y) ssOIde PaAlSIm] St 3jaq YL 1y

SSY yum Buoam s ey D

7893-8

E-8




Snale o BT - Kpradod yiom
wmaoc -Kew Eos% JUIBRNSAI JjqBIEUL
#74 - an0k"3,uop nok 3y ‘SuraLp aue :
»m& DOK USYM UO SAWOD JO Yo SKBIE -

.% fuQ awo 3,usqop- 3| WS

i %_ dquBPul Ay Jt Leme ysu

a7 PIOIAIDS [IIYIA INOK dABH

NOLLNYOD

‘Apeal

St WIsAs ayy sueawr yowym ‘yno o3
PInoys 1yd1 oY) uayl, "LYV.LS 10 NO
01 uoniud1 1nok winy nok uaym SpuodIs
M3} B 10J ysey Y3y Siy) 338 [jtm noL

‘wajqoid

B $1 21941 J1 no£ s[13) 31| ay) pue jjasy
$Y92YD wiAsAs sy jaued wswnnsul ay)
uo 31| uIRNSIS JQRIRYUI UB S5 UYL

w3y
uneasay Iqereyuj [eyuvawdjddng

. . ‘poutensas
Apasdoud 3q pnoys apd1yaA Y ug
SUOAIIAD ‘SUOISI[[03 JARO e puk
[eluoy ut uondoad Jog YIS Y

9ABY NOA USYM UQAD 91U} §,JeYy ],

*dn papjong a1,nof J1 oq j0u Wy3w
nof ‘ysesd sures N uf ‘payIy

30 painfui £[SnouIas 3q ued NOX
*}1 woly paydala aq Jo JOIYIA Y)
apisul s3ulyl 1Y UBd NOJ °*ISIOM

yonw 3q Aew saunfui Jnof *3jaq

K19jes e Juueam j0u 21,n0A
puB YSEID B Ul 1943 a1¢ nof J]

NOILNYD

7893-8

E-9



‘Jesodsip 10 sredas Juipnpout ‘wNsAs
dIS 3y} Inoqe 3DIAPE JO SAIUNOS POOT
dle |[BnUB IDIAIIS WHIOIS {661 Y pue
13[eap 090 INOA ‘ddusuNuUIRW Je[nTai
Pasu 1, usoop wAlsAs YIS Yyl -1es

anoA uo yiom Jaylo urop st suoawos
3Iym AeUI 0) WSAS I JUBM

3,Uop NOX 3]91yaa 1nok punose saoejd
[B19A38 Ul WAISAS YIS ) jo sued ase
a3y L, YIS 3! sey N eyl 0ar) 1nok uo
s)40m Oym duoAue pulwal o [{31 ases|d
wISAQ

IS Y Yum 039 anox udialg

*301AJ3S 10j JO[BIp

anoAk 235 ‘Kpzadosd yiom 1 uom
AIS INOA JeYy} UBIW UBD 9I1AIIS
Jodoxduwi] YIS Inok uo yiom
sueIuYda) payirenb Ajuo 197
‘umnjod JuL1aas
pue Jjoaym Surisas mou &
se yons ‘sued 19410 Kjqissod pue
‘SIOSUIS YSBIO ‘Q[npow JoJR]jul
ue apnjoul J[IM WAisAs mau
Vv "yse1d aayyoue ul nok 1poad
djay 01 as91) aq 1 uom YIS
Y} ‘wsAs mau e 193 1, uop nok
J1 ‘sayepjul Ut 12V *2du0 AJuo
aleyyul 0) paudisap s1 YIS UL e
"SaTR[JUL
AIS 9y J1 J3aUIp a3 aInful
wSiw i “ped paym Suusns Q
) 0) SunyiAue yoeye LU0 o

ST NOILNYD

‘Apoq 2addn

S, 12ALIp 3y} 10} uondalold enxa 3a13
ued Y[S dy L ‘suaddey swy usym Jeuzou
1, 9youss,, A213 awog ‘soejop Adnb
11 UdY) pue ‘I1aALIp Ayl utensat sdjay

3] "pu0d3s ® JO uUOHIRI} B U} SulBpUL

8eq ay) ‘y3nous piey st UOISICO IY)

31 "Buryiowos suy 2[o1ya4 nok J eare
UO01J 3Y) 219Ym SIYSEID JOJ SI YiS YL
‘[eaym 3uuiaars Ay Jo sippiw

ays ut st YIS 3y jo wed | Jeq e, oy
D0 YIS Y mO0H

s

syiog Ay9jes @ sieas

7893-8

E-10




*Apadoad ways ulieam

S1 9AN23JJ3 $1]3q A19jes Sunjew o)

K3y ay} *auoAue 1oj se ‘uawiom Jueudaid
104 "yYseld B ul uny aq J uom smaj

ay 1eyy K21} asow s ) ‘Aj3adosd uiom
s1319q £jajes & uayay “Jayiows ay) 103101d
01 s1 sn3ay 3yl 19104d 01 Kem 1s3q YL
*KoueuFaad

ay} noy3noly) 3jqissod Se MO| Se usom
3q pinoys uoniod dej ayp, ‘ojqissod

11e e J1 )jaq Jopnoys-dej e Jeam

pinoys uewom eudaid y "s)jaq A19jes
Jeam ) uop Aay Ji panfur K[snousas

3q 0] Ajay1] atow ale Aay) ‘syuednaso
Jje 417 ‘uswom eudaid Suipnpom
‘au04IaA3 10) Yiom S)jaq A1vjeg

Adueubaig
Buung asn 113g fiajes

‘paatedal Y|S 4nok daey

‘jensn se jjo uay) pue uo o3 31| suy

995 J,u0p noA [ “jaued JuswNISUL IY)

uo 31| wiensas apqeiejus oY) 398 nok

alns 3q ‘uo L3 uonusi ay) usm nok

udyp uo uomudi ay Suwuim Ao0jaq

asny a aoejdas pue SuiyL1aA3 yoeneas

0] 2INS 3q *PIJOIUUOISIP SBM WINSAS

AIS Y1 I “2u0p SI }Jom Yy uaym
‘uwnjod Suid3ls Yy Jo aseq Iy

12 JOJ29UU0d 23uURI0 3Y) 15UUODSI(T
*(..89sn4,, 19pun

X3pu] 3Y) 3S) asnj YIS Y 3A0WY o

s

Op O, "Palo3uuodsIp 3q p|noys walsAs

AIS Y1 *PIJqUIISSESSIP 3q O) SI UWINOI

3uwId3)s oY) J1 JO *HYIOM [BILIDID

10} uo 3q 0} sey uonudt ayy j1 Ing
‘wsAS YIS Y jo ued

K1qeqoad ate ay] -sio1dauuod sdueio
10 ‘sasim punose adey mo|[af ploAy
"a|qissod Jt YD1 ut 2q p[noys
uontu ay) ‘Ied ay) apisut Jo pooy

3y} JOpUN JUOP SI YIOM [BOLIIOID UIYM

*Palo2uUO0ISIp

S1 £13))eq Y3 pue Jjo pauwin SI

A uomudt a3 J1 uGAd snuIw (|

01 dn 10j ajeyur ues  Jeq e,

201A13s Jodosdun Sunng ‘sarepul
1 uaym , 3eq Jie,, ue 03 ISO[D
21e noA j1 pasnful 3q ued nox

NOILNYD

7893-8

E-11



