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Section I

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. DTNH22-87-D-02012.
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 7776-10



Section 2

SUMMARY OF TEST NUMBER ML0203

A load cell barrier consisting of 36 load cells was impacted by a
1990 Lincoln Town Car 4-Door Sedan at a velocity of 34.7 mph. The test was
performed at the Calspan Corporation Advanced Technology Center on February
20, 1990. 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, 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. 357) and the
right-front passenger ATD (Serial No. 358) had been used in one previous test
(ML5202) and the Injury Criteria Values were not exceeded in that test.
Certification details, along with instrumentation calibration data, are found

in Appendix C.

The 67 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. Load cell D5 did not record accurately. This load cell
was not used when the load cell group sums were calculated. The passenger
dummy’s head X, Y and Z accelerometers did not record accurately. A HIC value

is not available for this dummy.

The driver’s head struck the air bag and sun visor; the HIC was
471.1. The maximum chest deceleration over 3 milliseconds was 39.5 g‘s and

femur loads were 1727.8 and 883.2 pounds.

The right front passenger’s maximum chest deceleration over 3

milliseconds was 36.4 g°s. Femur loads were 855.1 and 643.7 pounds.
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA

Vehicle Year/Make/Model/Body Style: 1990 Lincoln Town Car 4-Door Sedan

NHTSA No.: ML0203 VIN.: 1LNLMS81F1LY669849
Body Color: White Date Of Manufacture: December 1989
Engine: 8 Cylinders; — C.I.D.; 5.0 Liters; - CC
X Gas; — Diesel; — _ Turbocharged
X Longitudinal; — Transverse
Transmission: - Speed; — Manual; X Automatic; X Overdrive
Final Drive: — Front Wheel; X  Rear Wheel; —  Four Wheel
Date Received: 02-01-90
X A/C;, X P/S; X P/B; X P/wdo. ; X Tilt Wheel
X P/seats; X Cruise Control
Type of Occupant Restraint: Both driver and passenger positions were equipped

with a 3-point continuous belt system and an air bag.

DATA RECORDED FROM VEHICLE’S TIRE PLACARD:

Tire Pressure (at capacity): Front 30 psi, Rear 34 psi

Recommended Tire Size: P215/70R15

Recommended Cold Tire Pressure: Front__ 30 psi, Rear 34 psi

Tires on Vehicle: P215/70R15 H Manufacturer: Michelin

Number of Occupants: 3 Front; _3 Rear; - 3rd Seat; _6 TOTAL
Type of Front Seats: _— Bucket; _~__ Bench; _X __ sSplit Bench

Type of Front Seat Back: — Fixed; X Adj. with X Lever _- Rot. Knob

Vehicle Capacity Weight (VCW)

"

1100 lbs. (A)

No. of Occupants x 150 lbs.

it

900 1bs. (B)

Rated Cargo and Luggage
Weight (RCLW) A-B = 200 1bs.

GVWR 5516 1bs. CAWR: Front 2722 1lbs. Rear 2838 1lbs.
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA (cont-d)

WEI F T VEHI A E VED FROM ALE I XI LUID = W
Right Front = 1140 1bs. Right Rear = 910 lbs.
Left Front = 1150 1bs. Left Rear = 880 1bs.
TOTAL FRONT WEICHT = 2290 1bs. ( 56 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 1790 1bs. (44 % of Total Vehicle Weight)

TOTAL DELIVERY WEIGHT = 4080 1bs.

AL ATION Fi TARGE T I
UDW = Unloaded Delivered Weight ( 4080 1bs.)
VCW = Vehicle Capacity Weight (__1100 1bs.)
DSC = Designated Seating Capacity ( 6 )
RCLW = VCW - 150 (DSC) = 200 1bs.

Target Test Weight = UDW + RCLW + (2 dummies x 164 lbs./dummy)
Target Test Weight = 4608 1bs.

WEI F_TEST VEH E WITH ED D I A 2 P
Right Front = 1190 1bs. Right Rear = 1140 1bs.
Left Front = 1190 1bs. Left Rear = 1090 1lbs.
TOTAL FRONT WEIGHT = 2380 1bs. ( 52 % of Total Vehicle Weight)
TOTAL REAR WEICHT = 2230 1bs. ( 48 % of Total Vehicle Weight)

TOTAL TEST WEIGHT = 4610 lbs.

Weight of ballast secured in vehicle trunk area = 80 1lbs.

VEHICLE ATTITUDE (all dimensions in inches):

Delivered Attitude: RF_29.8 LF_29.4 RR_29.1 LR_29.2

Test Attitude: RF 29.0 LF 28.8 RR 27.4 LR 28.5
Wheel Base: 117.3 in.

; C.G. = 56.3 in. rearward of front wheel C/L

Remarks: Two 40 pound weights were secured in the trunk area to achieve
desired test weight.
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Table 1

CENERAL TEST AND VEHICLE PARAMETER DATA (cont’d)

POST_IM A
Type of Test: __Frontal Barrier Impact Angle: 0°
Date of Test: _February 20, 1990 Time of Test: 12:50
Ambient Temperature: 30 °F at impact area
Temperature in Occupant Compartment: 72 _°F
Windshield Molding Temperature: 70 °F
Required Impact Velocity Range: 34.5 to 35.5 mph'
Impact Velocity: primary = 34.7 mph, secondary =__ 34.7 mph

Distance From Front Bumper to Barrier Face When

Entering Speed Trap: 52 inches
Exiting Speed Trap: 12 inches
VEHI B H_(inch
Vehicle Length: Pre—test = R 213.8 CL 218.8 L 213.4
Post-test = R 186.5 CL 190.4 L_192.7
Crush =R _27.3 CL 28.4 L 20.7

Distance from front of test vehicle to point of impact:

R_12.5" CL 11.2" L_10.8"
VISIBLE D NTA! N

Driver Passenger
Head Air Bag and Sun Visor Air Bag and Sun Visor
Chest Air Bag Air Bag
Abdomen No Contact ) No Contact
Left Knee Dash Panel Clove Compartment Door
Right Knee Dash Panel Glove Compartiment Door

2-4 . 7776-10
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA (cont-‘d)

Front Rear
Left Right Left Right
Door Opening operable operable operable operable
Front
t ment Left Right
Seat Back Failure none none
Seat Shift (in.) none none

Glazing Damage

- Backlight/Windshield: The windshield sustained stress fractures, but remained

intact.

8]
1
W
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II.

Section 3

OMI FINAL DATA

Occupant and Vehicle Information

DAT
1. Dummy Injury Criteria Data Summary
2. Dummy Positioning Data
3. Seat Belt Positioning Data
4, Seat Belt Performance Assessment Data
5. Driver Dummy to Steering Column Dimensions
6. Camera Locations
7. Vehicle Target Locations
OVR DATA
1. Load Cell Barrier Data
2. Vehicle Accelerometer Data
3. Test Vehicle Measurements
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NHTSA No.

MLO203

Table 2

DUMMY INJURY CRITERIA VALUES

Vehicle:

1990 Lincoln Town Car 4-Door Sedan

MAXIMUM HEAD ACCELERATION (g’s)

Y

Z R

Position #1 - Driver

-47.5

16.1

37.1 56.2

MAXIMUM CHEST ACCELERATION (g’s)
X Y z R
Position #1 - Driver ~38.4 -10 13.7 39.5
Position #2 - Passenger -35.5 -24.4 12.3 36.4

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 1727.8 883.2
Position #2 - Passenger 855.1 843.7
MAXIMUM FORCE -~ SEAT BELT LOADS (1lbs.)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
Position #1 - Driver 933.5 - 365.5
Position #2 - Passenger 1241.5 748.1 -
HEAD INJURY CRITERIA (HIC)
Average Acceleration
HIC tl (SEC) t2 (SEC) tl TO tz
Position #1 - Driver 471.1 .07965 ,11565 44.3

HIC is as defined in FMVSS 208.

milliseconds.

3-2

The maximum time interval from t; to t, is 36
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Figure 1

PART 572 DUMMY IN-VEHICLE POSITION

Test No.: ML0203 Vehicle: 1990 Lincoln Town Car
SEAT TYPE: ADJUSTER TYPE: EAT BACK PE:
Bench — _Manual — _Fixed
Bucket X  Power X ___Adjustable Reclining
Split Bench
DRIVER DUMMY (A) PASSENGER DUMMY
MEASUREMENT
_LOCATION _
A - Head Target
B - Knee Joint
C - Approximate
*H’ Point
D - Sill to
Reference
Point
L.
AFTJMD FWD
A= 21.5 in. 2 Degrees A= 21.8 in. 2 Degrees
B = 24.5 in. 96 Degrees B = 23.3 in. 98 Degrees
C = 9.4 in, 127 Degrees C = 9.7 in. 126 Degrees
D = 16.5 in. D = 16.5 in.
D
§t47 B- >
O+
= F {3 L
' ' 1
LEFT RIGHT
FRONT FRONT
DOOR TOP VIEW DOOR
357 DUMMY ID 358
A Left Door to Driver Centerline 14.0 in.
B Left Door to Center Passenger Centerline = _in,
(o] Left Door to Right Passenger Centerline —46.4 in.
D Left Door to Right Door __60.0 in.
E,F Window Glass Height (Right and Left Must Be Equal) 13.0 in,
3-3 7776-10



Figure 2

OCCUPANT CLEARANCE DIMENSIONS

DRIVER PASSENGER
HH 186.9 16.9
HW 21.7 21.5
CD 22.8 22.8
cs 12.7 -
KDL 3.1 4.1
KDR 1.0 4,1
SA See Note See Note
TA 24° 23°
HH = Head to Windshield Header
H¥ = Head to Windshield
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 Target to "A" Pillar

HA

HR = Head to Side Roof

HS = Head to Side Window

AD = Arm to Door

HD = Hip to Door

KK = Knee to Knee
DRIVER PASSENGER

HR 6.6 6.5

HS 10.9 10.7

AD 4.7 4.3

HD 6.1 5.8

KK 9.9 7.5

HA 20.9 20.6

A" PILLAR /"

3-4

HH
HW

-
CS e

KD

HEAD

HA

Note: Seat back angle was positioned
as recommended by manufacturer.
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Figure 3

SEAT BELT POSITIONING DATA

DUMMY'S CENTERLINE

‘D' RING
L~ X~ D
£
o b SHOULDER BELT PORTION
i
s ;
| AP BELT PORTION
(%
peu | PaL | ——  1/8” THICK ALUM. PLATE
MALE BLADE
e EMERGENCY LOCKING
S RETRACTOR
AY
BUCKLE ASSY. REEL
OUTBOARD ANCHORAGE
INBOARD ANCHORAGE
|
FLOORPAN

FRONT VIEW OF DRIVER DUMMY

DRIVER DUMMY PASSENGER DUMMY
(inches) (inches)
PBU -- Top surface of alum. plate to
upper edge 14.5 14.5
PBL, —— Top surface of alum. plate to
belt lower edge 11.0 11.0
LAP BELT TENSION - -
SHOULDER BELT TENSION 2 1lbs. 2 lbs,
3-5 7776-10




Table 3

SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

BELT LENGTH DATA;

Belt length from trim panel exit
to bolt hole anchor point for
continuous webbing systems.

Shoulder belt length as measured
on Part 572 Dummy.

Lap belt length as measured
on Part 572 Dummy.

SHOULDER BELT SPOOL-OFF DATA:
As determined by film analysis.
As determined mechanically.
As determined electronically
BELT STRETCH DATA;

Measured electronically between shoulder
belt load cell and the "D" ring.

Measured mechanically

81.0"

33.0"

36.0"

1.5
1.8"

1.8

0.8 in/ft

_0.0 in/ft

81.0"

33.0"

36.0"

1.5

1‘7”

1.6

0.8 in/ft

0.0 in/ft
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Figure 4

DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. REFERENCE DIMENSIONS

i

b )
¥
Y
A
X SC
LEFT SIDE VIEW
MEASUREMENTS
NR -—- Distance from tip of dummy’s nose to 18.8 Inches
Top Rear surface of steering wheel rim
NH -- Distance from tip of dummy’s nose to 19.1 Inches
center of steering column hub
SCA — Angle of steering column relative to 23 Degrees
the horizontal X axis
SWA —— Angle of steering wheel relative to -67 Degrees
the horizontal X axis
3-7 7176-10




Figure 5

NOTE: Camera Information Shown on Table 4

CAMERA POSITIONS FOR FRONTAL IMPACTS

FIXED COLLISION BARRIER

Y ="
r K

—x

#5 and #6

¥4

#14 #13
PaN FAN
P 15

-#16

TEST VEHICLE

#7/w\ #12
\-——/

MONORAIL &
TOW CABLE

#11

e

DL #10
S
DC e

/CONCRETE TEST PAD

p TOP VIEW v
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Figure 6

VEHICLE TARGET LOCATIONS

A— — 5 —D *
f'ﬁ -
Y ' ,
»: ' 26.0
\
J l ‘
- - - c/L
- 6.0 1
(:\ { [ e 26.
\=¢ 1 1 i
!
\, 1 N *
N — - — L 'Fi =)
l
§<————— 104.6 > 44 .0 12.0
N 66666
N
N
N
\ &
\ A .
N - =
’S = 67.3 =
N )
N H — +
\
4—=30 8-t 39 § "I < 5 0
"— REF.
12.0 pu - = o
R ¥
%
5.2 ——p t— 39, 8 —tntat— 39,8 ~0
le— 70,0 —t——— 45,0 —s t——— £3.8 —

REF.

(DIMENSIONS IN INCHES)
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Figure 7

LOAD CELL LOCATIONS ON FIXED BARRIER

36 Load Cells
4 Rows
9 Columns

6 Groupings (6 cells/group)

CENTERLINE\

FIXED BARRIER

/EXTENSION ASSEMBLY

PLYWOOD FACE ON
STEEL FRAME |

38.75"

2.6"

I \GROUND SURFACE

FRONT VIEW

6 GROUPS OF 6 LOAD CELLS EACH

Group 4 Group 5 Group 6
Cl thru D3 C4 thru D8 C7 thru D9
Group 1 Group 2 Group 3
Al thru B3 A4 thru B6 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)

3-11
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Figure 8

VEHICLE ACCELEROMETER LOCATIONS

TOP VIEW

) n Y
B }
20.1
+ X 4
BE—C- ! -
20.1
[7] e
o 0o
! —
e 81.0 el
132.5
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 Instrument Panel X
7 Left Disc Brake Caliper 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

» S ~| (EVEN NUMBER FOR
LENGTH OF ’ X4 55 . RIGHT SIDE AND
ENGINE BLOCK ;’0 o 2 ODD NUMBER FOR

LEFT SIDE)

TO TRAILING EDGE
BEHIND DOOR
(RIGHT/LEFT SIDE])

TO LEADING EDGE
<IN FRONT OF DOOR
(RIGHT/LEFT SIDE)

X19,20
(RIGHT/LEFT SIDE)

TO HEADLINER

CENTER OF 18
STEERING
COLUMN———/—
" 4 ]
X17 e
TO ‘A’ POST -/

\¥‘&=f’ YSenoed \

X12,13 REAR DATUM

REFERENCE AT
CENTER OF REAR
BUMPER

TO BOTTOM OF

‘A’ POST

(RIGHT/LEFT SIDE)

TO FIREWALL (RIGHT/LEFT SIDE)

X14,15

] X16
TO STEERING COLUMN
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€°0- ¢ SET 6°PET Toued ysedg JO 9pIS 133971 03 I[OTIY3A JO 9JBJINg JVIY a1

0°0 8°GEY 8°GET 1oued yseqg JO I9jua) 03 S[OTYSA JO d¥yIn§ JBSY ad S

v'0- 8 GET p'serl 1eued ysed Jo 9pIS YIIY 03 STOTY9A JO 30vFINg Jesy ay W

0'0 o'Le 0°L? jyoo1dg dutrdug Jo yirdua] 12X =

L'0¢ L 261 ¥'€1¢C Jodung 3UOXJ JO 9pTS 3397 07 S[OTYSA JO 3IBIFINS JedY 0gX

€°Le S°981 8°€T?C Jodung juoxj JO apIS 1Y31¥ 03 S[OTYSA JO 90BFING JIBIY 61X

v o- 9°9T 2°91 ) JBUITPeEsH 03 uwnio) SuTI933§ JO JIIUI) BIX

€'T G'oT 8°LT 1504 4V, 03 uwnio) 3uUutrI993l§ JO JI33UI) LIX

2 S 2°621 8221 uun(o) JUTI93]S 03 J[ITYDIA JO IVBFINSG JIBIY 91X

T S'¥S1 6°6ST ‘ 9pIS 1J971 ‘TTEMaITd 03 STOIYSA JO 20vJINg Jeay SIX

g'e G 2ST 0°9ST op1S USTH ‘[Temaxtd 01 OTOTYSA JO I0eJIng Jeay PIX

o't S '8%T S 69T apt$ 13971 JO 3S0d .Vu FO Wo330d 03 STITY3A JO 9DeJING JIBAY £T1X

vI 8°'8¥%1 2°0St apIs Jydry JOo 3S0d V. FO wo3jzod 03 B[OYDA JO goeyang Jesy TIX

L0 ¥ 10T 1201 Joog 1397 JO 98pd SuilreXl JomoT 03 @TOTY3A JO ddeging Iesy 11X

6°0 0°'20T 6°20T J00Q 3YSTy 3O °8pd SuUI[TBJIL JIOMOT 03 JTJTIYSA JO 90vJINg Jeay oTX

€°0- b SO0T T 50T 1000 3J97 JO o9pd Surjrexy Joddf 03 STITYSA JO 30eJIng Jeay 6X M

€ 0- 8°60T §'S01 1000 HYJ1H JO 23pd SurireIl I9ddn 03 S[OTYSA FJO 9O€FINS Ieoy 8X “

0'T €'S¥P1 £°9%1 Jo0d 3397 JO 83pa Surped] Iamol 03 O[OTYIA JO d0BFING IBVIY LX

8°0 €°'9%PT T°LpTY J00d IYJIy 3o ©9p3a SuTpea] JOMOTT 03 OTJTYSA JO 80BJING vy 0X

20— 0°6%T 8°'8%1 10040 3397 FO °8pa Juiped] Joddn 03 3[ITY3A JO 90BFING JeSY (57

10— v'6v1l £'6%1 Jooq 3ysSty jJo 923pd Suipee] xaddn 03 BTITYSA FO 90vyIng Ixeoy X

0°S v6vT v ¥S1T 11eMITd 03 9[OTYSA JO 9D0BFING JesY £X

21T 2 9LT b L8T sutrfug JO juoxd 03 S[OTY3IA JO 9VBJINS JEdY ZX

¥-8¢ ¥°06T 8°81¢ SUTITIDIUS) 38 B[OTYSA JO Y3 8udT Te30] X
saoualsyytd 1891-350d 3189L-93d ‘ON

soyOouj UI suotsuswmid TTV

SININIUNSVIN JTOIHIA

S 91981




Appendix A

PHOTOGRAPHS

A-1 7776-10



1S G¥0T ISEL-EEL I=% Danats

SHOILY




REIA IHMOWI IREI-THEA Z-% =sIndtg

10

TiE-




MITA IHGHY LSET I50d E—% BInE:







MITA EGIS Ia37T ISEL IStd SV aInmti

4l

' - o NYAS TV
Fun...n&:t.ﬁ.mw.ﬁ-t-ul-a;r&'-_lgf}aw-ar.mﬁmaom—n‘,ﬂ
. .kv +.a .




BATA SGIS JHOIH LSAL-ZEd  g-¥ sardry

!‘8!..\!-.-..-_

e e et

e
i
i




NATA SOIE dRDIW ISHE-I80d L

TTi6

G i i
ﬁ%&&.!!‘l-_"lnq-tll-_ﬂy!&




BETA HIIHVAD—HEUHL INOHL IHOTY JIS31-3Hd §-% windrd

B = i




L LNOHA IHOIE 183L-L80d A=Y BINo]

#ATA HEIMYOD-33

Lo

TTTh=

A=10




SATA HALEVND-FIEHL UYEY 1437 ISTL-3ud  S1-¥ SIndis




MIIA BEIEVOD- L HY EAFT ISHI-I8OZ




RATA QIS THEENTRA ISIT-AM4 ET-F Bandiy

&
&

i
1

7770

. = i T Bo%ow
N S NI T







MATA DTSRIV IROD INITIND IEEE-Z8d BTV

. ‘ ' . . . -

s i
B Wi

S







BEIA AGDEMAONDT IROMS ISHI-ZEJd §91-V eandia




WETA TOOTUAAN .
TA AODBHAIND INOHS I53T1-I804




MEIN AQOEEEONN HEIS LHORD LSAL-3Hd #1—F saniijg




BETA XQOHHAAND 3CTI5 LHOHY LSHL-I80d BI-F

TR




MITA ROQOEHIGND BEVEH I531-3Hd ¥ o@8Instd







META KOILIEGd BIAIED ISE1-3Hd JI—% 2and







W T e T o gt T
BATA SoOTITh0d #3DNISEY (D31 d8a P&y =Tt T

- W

Fria=10




YIEW

il

-
]
o=




SEIA MDIWILHD ou¥ ESATHQ 1S3i-3Hg S¥-Y Gundts







#RTA HOTHALKT




FALIA BGIBEIINI UANY




TA  IoRe e G-y asnudz i

PRk

?.“”3 e
bt
T T
L] vm'!_- -




Appendix B

VEHICLE, LOAD CELL BARRIER AND DUMMY RESPONSE DATA

e B-1 7776-10




w .

TEST NO. ML0203

VEHICLE DATA FILTER CHANNEL CLASS

60




()]

CHANNEL

160

-
Dy

(Y

O
(XY

-100

-
-

209 .

MILLISE

159.

100

[ax(] :
LTl o

8.

7776-10



A
. 33517171 . Il . A =
pBE . 852 882 851 201 85 9 ‘ag-
B1-
[y
lll\i\l-l J

21 o
&

// . L a

/ .

+-
st
pp— Hdi ‘...:um}w..... { L_wzzn_zu

()14 TEOOV £82 =531438 £95  =HMA




. . JISITIN WL . i
o6t 8se ‘8ac ‘851 ‘881 @s ) ‘85-
A
8
l"'ll k\\
/ \
2t
45
_ l 38
. S3IHIRI IN3W3IVLSTT & T3IHNYHI

(X)T# TI00V

el

=53143$

£95 =HNd

7776-10

B-5



«“

CHANHEL

160

\al
Dl

LY

3]

[\
L3y}

':o
4

B-6

o .

5

)

~ia9

'

[Tyl

100,

7776-10




J35171IN NI L . )
‘88 - 882 "gee "8S1 "84l 95 a5~
1 g1-
Bl ~
.o}
1 1
. e HduW _ALTJ073(t £ Y3HHBHI
(X)2# IOV £82 =53143¢ £26 =HN4

.\



e J351T1IH . IWIL B o "
BeE - 852 082 oS 1 0@l 68 B 35—
82-
/ B
e 00
I// \ %
. \\
/!lln-\\
35
- 0%
- ~ S3IHINT {H3W30B1451I0 #  13NHBHS

™

)

N
"

$31435 £956 =N04

(%) 2# TIOOV




-

(o]
W

[aed}
(g}

~&0

~-180

309

(Tp]

2089 .
MILLISEC

)

ol
Do)

(x>

o8,

q.

Q.

TINE

7776-10



7776-10

JIST TR I
‘88z . @5¢ ‘88 ‘a5l 801 @

b~

[T

al-

Oad

(]
-
B-10

"
(W)
oty

w
£

oy

HdKW AiIJ073n & 13HNBHI
T £82 =S3I435% E% =NNY

(x)e# IOV




. EL R UL .
geL . "es2 882 "8S1 ‘881 "8g ) ‘BS-
2o-
"]
Illl.l‘..\\\)
\\\.1\\.1
2F
A%
. 43
S3HINI JN3UIIB4SI0 9 T3NHEHI
£62 =531435% £3¢ =HN4

(x)e# 1300V

7776-10

B-11



c;
™

. Ul
d e

20

Sl
(aX L4 3]

19

\f/“\\pﬂr
MILLI

I
189

A
W
ME

[

HAHHE

c.

\ =y
<
w
() [ 309} o [ !
(o ¥ vy D @
¢ [ -
]
B-12 7776-10



33SITTIN WL
"@2E . 862 1T 861 ‘a1l "85 g @G-
a1~
a7
gs
i 1 X3

_ Hdll ALIJ07130n 2 J3IHNBHD
(X) 54 "1AO0V £82 =53143% 296 =HN4

7776-10

B-13



93S1111H IMIL | N
‘gBE - 852 982 ‘051 a1 @t 2 “gg-
67-
2z =
\\\ d
h“‘“\.‘l
3%
- . i 68
— SIHINT [N3W353974510 & 3HNGHD
s THo0w £0z =53143S £95 =HNd




-

V]

L]

e’
-3

L)
e

. JISTITNIN INIL
aar 5S¢ ] "8S1 aal 8s
AﬂuinjtanIlrl‘unu-|Illlmﬂ‘llhuV(\Lnu
'V
$.9 (XIGH Nagd 20 RELL LN
‘ red =S3I¥3% £96 =NN4

7776-10

B-15



. 231 1IN 3UIL &
6eE 952 ‘B0z ‘@t ‘g8l 8% 9 ‘B5-
el-
. (\\ .
p
gz
Bt
— HaW AI190130 6 13HHBHD
- “tez =531335 £96 =N




23SITIM

i

(x)g# TIOOV

INIWIIBTIISIA B1 13HNYHO

=531435

Ce

G
o4

»-
[ A

[
0d

LW
St

@.&

8

7776-10

B-17



7776-10

NELI R JWIL
89L ‘@5 "0ag "8s1 eat 8S ' 05—

B-138

L¥ 4

rhe

ol

[lon(]
-

Dt

579 RS ORI T TE TINNEA
£82 =531¥35  £95  =NY




JISITIU
‘851

'\j

e

250
-

d

0
L)

By

7776-10

B-19

e Hdl i AL120730 1T 13HHUHI
(X)9# IOV £6Z2 =S3I4d3S £9¢ =HN4d




2]

7776-10

33SI11IM 3L . .
"BBE - 062 1802 ‘851 081 65 @ a5 -

(WX

S

<

’
\
N
B-20

(WX
\::»

Wi
L&)

L 0z
S3HINI IN3WIIBI4510 21 13NHBHI
£62 =531435 £% =HN4d

(x)9# T30V




| 33SIT111M IWIL
e . "8se ‘282 "9s8t ‘get "89S '8 @G-
801~
89-
3 \
oz~
- v
az
g
ear
5.9 (X:Z€ N394 J39 & 13NNBAJ

£8¢ =53I438 £96 =N

7776-10

B-21




33SITIIN INIL . S
‘gz . "08S8<2 "BRc i1 ¢ ‘gal as N Bs-
al-
wW
aN
- el
\ )
(I\/
/ % P
8z
(%} 4
HdN ALI20030 £l 3NNBHI
(X) L# TAOOV £82 =53143% £9¢ =Nfid




J3SITTIN

|

|

-
!

(3]
1ol

(U
he

83

7776-10

B-23

e S3IHINI

(X) L# 1300V

L ELENLNEESSTIIE A

13HNYHJ
£82 =C31435 5% =HN4




LOAD CELL BARRIER DATA

TEST NO. ML0203

B-24

FILTER CHANNEL CLASS

60

7776-10

. I'.'f:.



JISITNIH 3WIL .
‘@8 852 ‘882 ‘851 ‘ge1 "85 85
S P S
8871 A 19 7130 G907 43144¥3 $£  T3IHHBHI
£82 =353143S £96 =Nnh4

7776-10

G-

3

5 Q
)
m

23

5}

82




33811UH IWIL | o :
‘0eE - @S2 392 ‘851 881 68 8 o5-
)
51
82
587 A 70 1730 G901 3314498 GE  13NNOHD

£@2 =53I43¢ £% =NN4




JISITIIN 3HIL
082 @51 pal es 8 Q8-
S —— — . e e ¥ o S R
| -

|

.mmJ ¥

3995 ST IR

LVl o)

o g |
o
U)u1
R

4.

I
O
€S
I

tel

7776-10

B-27

)
-

e
- 9




3351717IM L . N =
808 . @52 "9B2 @5t “aat @5 ) #G- A
% w
)
3
51
a2 :
ca1 A ¥9 1130 Q801 4314498 2L 13NNWHD
£62 =531435 £36 =HNd




~
[

w

33SITTIN.

‘882

587 A

el

58 1137 g0 4314493 82
=53143S

13HHYHT

[N

-

«
w4

7776-10

B-29



i
J3SIT1IM 311 . :
‘8aL ‘852 982 851 ‘oal ‘@5 B 65~
g~
- @
@
5t
Bz
881 A

3 Q807 ¥3134¥3 6L 1IHNUHD
5

3y 11
£g2 =¢3143 £9¢ =NM4d




J3SITTINW NIl
‘BBe "B52 "98c ‘851 - 1% ) 4 "3s '8 G-
al
5l
| 1 } L1 _ lez
81 A 29 1130 QY07 3314493 8% 1INHUHI
£82 =%3133S 296 =Nn4d

7776-10

B-31



9351V ) NI L . - =
'98E 852 382 951 ‘981 85 8 g5~

&

21

31

| _ 02

a7 A ¢ 1130 G907 4314493 1p 13NNBAD
£82 =531435 £35 =NNd




33SITIN WL

‘gL - "@ese s ast "981 85 8 85
| - | | |
1133 0907 4314488 29 T3INHYHID

'S$371 A &Y
£6c =331435 £9€ =NNn4

7776-10

U7

TR

B-33

L

Lal}




2381 11IW - 3WIL | ., =
‘BBE 962 ‘@82 esl gt - 0% 8 85~
2
¥ 1
| - 02

qmwwmmammv._wzzaxu
6 =Hh3




Al

M

-
.u"
-

u
L o]

. 3331 1IN | INIL |
88z "882 ‘982 "@51 8ol 8s 8 5
f
]
IIAU
. . l___ | 1
$31 A 28 1137 0807 4314483 $p  T3IHNYHI

g6 =53143S

£96

=HI1Y

7776-10

B-35



23SITIN.

Sl

£8 1137 0907 4314888 5P
=531435

T3NNYHI

v
-4

)
ol

A
ES

e
LA

34

7776-10

B-36



i | .
Lw]
(s
>
o
uw?
‘ ]
o AT )
G oy U1
- A8 LTy
-t
o -
1 -4
o -
c3 =
=
n (P
(X e 8 / -t
tsichy
-
VIg o
W J
e lyd /
) .
pel s
(ol -~ o
1oL —
LA
cry_J p
] - -~ e de
L |
LYY | Lo
el s
e | DAL
VIS i - U -
X “ i
(Wv] T
[} 0 d..
o3 :
o)
p s
T
[ B |
>
u
A [T 17,8 U Do) (TY] []
e} - -l []

B-37 7776-10




) 338 1111U INIL . o S

BeE @852 ‘8de ‘85t ‘@81 85 ) 65—

A MM

/

~ no—
Y 2
1]

B2
S8 A €3 1130 (901 8314493 Z¢ 13NHUHI

z82 =53I43S £36 =HN4




J3SINMIU JHIL
‘g8z - @52 ‘eae 851 ‘gt vs ) @5
lllllljlllllllllllllllllnlllllﬂlllﬂlfllJlIIII/ ﬁlJ' P ———
Y
. ) S
587 A 39 1137 0907 4314493 8% 13HHUHI
£82 =531435 £36 =HM4

vo

DG
-~

7776-10

B-39




5351 11K . 1L N - S
‘@08 . 'esz @z | esl o1 o3 B as-
= B 81~
. e _1a
ll
"\ o )
3

f mm——— e = np—

wn(]
| A0

gf

8871 A £3 1133 0r

H 14363 ef T13HHEHI
g9 =%3l833 X pHE




. J3SI11IU 3NIL
55} "BS2 ‘pee ‘851 "gol ‘85 5-
= ~— S —

’\,J_\II/
/\f
0
31
ac
8871 A 88 1130 0Y071 d3144¥d 65 T3IHNYHI
g8 =53I¥35 £9¢ =HN4d

7776-10

B-41




. 33S17IM INIL ) 3 )
fgg - "853 ‘@8 851 ‘gal U as 5] a5-
&
51
a2
581 A £3 11307 OB07 431d4vd 16 13HKHBHI
£82 =531435 £96 =NNd




13
£82 =53

[43S

£36

=NMNA

JISININ INIL
‘86t "BG<2 ‘e6e 8S1 ‘@gal 85 @
NNVY
s$81 A 1133 GV071 4314388 5 13HNUHID

.8t

3 -,

"y

d

»
ved

7776-10

B-43




331N 3MIL . ) =
'@BE - 852 "898 95T 581 "8s 0 05~
ﬁnhv e
Nt A4 :
&
23
53
0z

681 A 273 1137 0w07] 4314488 &S 13IHNYHO
£82 =531435 £%¢ =HNfd




JISITIN INIL
"get ‘@52 ‘882 ‘@81 831 "@s 9 es-
'lllllLrllll e = . pay, . Q
ol
_ | 1 B2
s87 A4 £3 1132 09¥0 4314443 £S5 13INHYHI
£6Z2 =53143¢S £96 =HN4

7776-10

B-45




9351 1IN 311 , F
‘@eg @52 ‘@de.  esl ‘eel S '8 05-
~ —— e e ——

U
B-46

o~
LN}
-

u
L 4 ]

8e

1 1130 0807 4314498 S5 13NHYHI

S8 A $]
£62 =53I1435 £9% =HNd




93S11IK,

C-

v

L]

L

”
-

Co
-q

ue
-d

4314843 95

T3HNUHD

6l

7776-10

B-47




3
A3SIVUN W11 . 3
-esc - ecz  ‘gec  esl 9ol o% @ “o3-
g n—— s SN 1 -“.
i 3

(]
-~y

un
(B

5871 A 1133 0907 4314403 2G  13HHBHO

27
£82 =831435 £96 =NN4




JISITNIU 3NIL
‘89t - 862 "gee ‘851 "gel 85 5=
ml
1'"‘!1'!‘1‘ ...«N
</
m
9z
681 A 23 1133 Q907 4314468 8S  TINNUHI
£g2 =531435 96 =NN4d

7776-10

B-49




. . 33SI771K WL "
@os - @52 '8082 @51 L) 95 8 TGS
~—p 5
T~
A )
L’ 4 = muz
&
21
ai
. : J — e
$871 A_ 737 09071 43144938 €5 13NNUHD

J
282 =531435 £% =HN4




J3S1 TN W1l | N
80z 852 ‘@al 851 8ol 95 a 85—

1F S — — AIIITII‘ﬂHﬂlllIlllIIIJ ﬂ‘l‘lllYn Sm— Q
a5
51
G T

81 A 6Jd 1137 QY07 4314498 @9 “13HHGHI
tgc =53ld3s £36 =HNd

7776-10

B-51




¥ N

7
. . 33$11IW 1L . =
gag . 062 '@8e 851 “8al "5 '@ gs-
o o X _ W 3
N\ A
)
33
- - 62
537 A T0 1130 0U01 4314498 13 13HHOHJ

£82 =S3I43S £96¢ =WM4




JISITTIU Wil
‘88c 851 @ot "85 a
5471 4 cd 1132 OBO07T 4313483 29 13HHUHD

£82 =S3I¥35 £96 =HN4

7776-10

(NN

B-53

(R
e

u?
vt




ow

SIT1IU [N
2 g1 ‘881 8

W

€871 A

£0 1130 QY071 4314443
£82 =S3I435 £96 =Hid

T3INHYHI

| 14

it

g2

7776-10

B-54



u?

82

33SI1IM MIL .
08t %174 ‘882 ‘851 "8al as 8 S
. o SR SRS S I S P
1 : N .
g8l 4 £0 1130 0U07 4314498 9  T3INHMUHI

£al

=531435

£96

=NNd

7776-10

B-55



. | 3331 71M =M . :
Bag - 952 ‘8ae "BS1 “gel 85 @ g5-
A
51
0z

.mqu woqqmuaaoqmwmmmamwwszzcxu
£62 =531435 £96 =HN4




JISITIN
71 14 -] r4 .

8G1

‘881

L

(Tl

(g0
-

N
W

€87 A
£8e

20 1137 0501 3314493
=§31433

£96

=HNny

J3KHUHI

7776-10

B-57




53S1T1IMW WL | o )
‘@@e - 85T ‘@82 Gl ‘@8l 05 ) 93-
A
TH
53
___| 1 82
587 4 §0 1737 0907 4313493 89 13HHBHD

g2 =53143S 236 =HNd




7776-10

[y

[T
B-59

o4

G

. J3SINIM 3UIL
aec "B52 ‘g8l 851 ‘pel 95 g5
-t - |ﬂ4‘l”1 ———
: L : .
581 A 60 1130 0407 43144¥3 €9 T1INNWHI
£82 =531435 £3¢ =NN4



4
'S 28726 ‘587 N 924791
"SK 88 SF- '587 § SEC WNS 7732 0801 60L&
'S B2 s 897 Y 9327 &T
"SW 88 82- 5871 ¥ 212°- ST132 QU0 9 JnNo¥D 3
‘SN G238 8971 ¥ €921 o
"SH 21T $31 N 688 I- ST1133 Q%01 S JNO¥Y S %
‘Sl 85732 537 A 16813
"SW §9°T1 ‘3971 ¥ S1& 1- 57132 0807+ SN0¥T b
‘S 8551 "3§71 4 113 &€
"SW 0@ Sk- 881 ¥ 2@ £71133 QY0 £ SnoEY £
'Su 81 a9 581 A @S¢ £L L |
‘SN 28 F- 581 A 66F - 51132 QY0 T &N0ET T
"SH 9282 '587 A BbIE
"SN £6°- 881 A 991 - $7730 Qw07 T 2N0YD 3

IWIL I¥  WOANIXYWAHOWINIW ERIRPY HUHI
£8c # S3Id3s £96 & Nnd
8661 - WYAJ03d LIN3IWSSISSU dYI MaM




LBS.

e
oo
)

"
(A0

XY

— Qe
[ |
.
DO T

LA ¢
7 SR

4

pgiban
e

e CD
K

-

EL

-

}

-

1

!

p
|
|
f

B-61

ol
Dex)

1<

>~

-
()

INE

=

a.

Q.

7776-10




; 33S111IN | WIL | i

“pes 0o B0z ‘851 691 “o¢ 0 9g-

a1-

1 e J‘I‘I‘l} ey ey @
; v CE S
? a

3z

2h

ST ST30 0907 7 40039 2 13HNBHD
£82 =c31435 £35 =Hd




AISITIN NIl .
‘gas 382 "8ee "85t ‘oal 0S a Tas-
ar-
‘ﬂqunuﬂ&.T-ﬂ.\lm-GI’/. 3
: _ . 1 i a7
S371 A SI7132 Q¥ £ dNod9 £ I3HHEH D
£@dZ =531335 £96 =N{14

7776-10

B-63




K _LBS.

{l
b
D) g A [}¥] (4] [acd] ‘
<t (RN (XY ] -l >
'
B-64

-58.

196 154 :
MILLISEC

TINE

7776-10



iy

K_LBS.

L‘>“L=N‘=N—ﬂkuh-—

=%

CHANNEL

Do
[y

B-65

-10

<
™

258.

208 .
MILLISEC

180,

cﬁva
'] g

-50.

7776-10




3351711 1L . ~
‘agg . "9Se ‘ael ‘851 ‘pal "85 1% €5
a3~
Vll dj ] 1&‘
P &3 0
\/ 3

gL
14
5871 4 57133 G801 3 40049 9 T13NHUHD
£82 =531435 £95% =NNA




JISINTIN JWIl
98E - "@se ‘82 051 a8l 0s '8 N

A \ at

»\ 23
\J
a3y
| I . 391
587 WNS 1130 GY01 Wi0L 2 13HNBHD
£82 =S3I¥35 £96 =NNY

7776-10

B-67




CLASS

Head Accelerations

Chest Accelerations

Femur Forces

Belt Loads

TEST NO. MLO0203

DUMMY DATA

B-68

FILTER CHANNEL

1000

180

600

60

7776-10



1 873 =x30NI ALId3INIS

J35W @ evr =3WIL IN3IN3

=24 LY . W330i33 Hblizd3n3II9 3oud3nd
53511 =21 01 S%5.8° =11 WOd4d 1 1.4 =3lH

9
Gool - HY59044 LH3KES3SIH 471 M3

MINTRN  SUsi
143035 093k
1 ANPNT 0834

HOZ1H4d1]
L 30HT A
HZ1431TA47

7776-10

B-69



[vot]
"

258,

18a.

sa.

-
et

(]

[

b

.
(DY)

Dy

0¥ ]
i

B-70

o
o

-188

MILLISEC

TINE

7776-10



32,

258

280.

a.

1!

109.

8.

8.

Q.

(AR
v
ol
-y

]

o

balir ]

-

B-71

MILLISEC

TINE

7776-10



P
Lox]
(<
Gi
u
(Y]
LEL
L e
ol
™ it d
o —
€ ’z
foy)
] Uy
(Y] -
w
=t
(54
(3]
(5] .
o
rJ [
™ ’ ond
LY Y o}
(s 4=
w 4
I 1
[{]
]
o] 1
[ORAy
(ont}
& Ay
s
[
~d
L
= !
[V 28
Ley
X
(W] .
e
Ny
Dot a0 L) i [sov] (2] ]
DA v LA (X ] Fw] <
- [} { -y
{
B-72

7776-10



- casi i = -

S ot

T RN

(W
[he)

vud

v
L)

DO

B-73

3.

288 .

e

184, {

°Q.

MILLISEC

TIME

7776-10




- H ¢

7776-10

117K 1L

1 Y s s @ ast “eal ‘@as ‘9 a5-

”
{aoV]
1)

I
B-74

(KD}

I
oy

0"

!
7
>-e

S A 1S3HS 14504 ¢ RELii

B
£8¢ =S3I¥35 £3% =N1Y




L5

HHE!

Ha

-
L

(s
(3]

258,

: 284.
MILLISEC

158

1048,

S0
TIME

9.

[3X [ReN] (Y] %4 2o0)
o V) "4 red ‘O

-1a@

B-75 7776-10



: J3SITIN . 3 . o
RAE . ese ‘gaZ - Cesl eal as 9 85~

EE PRI

b
(AY]

L

1)

3
(A

[
—6'
o

t
»

- - -

eht

S04 3 S3tititnd

7776-10

B-76




o
[ a3
™

[ax(]

un
cJ

SO

(a0}
(¥ XAy

E

MILLI

[

U

189,

§ emme

of .
TIME

-

e bl

HHHEL

-5a.

flod el B = 0

[xx] (Y w} - -4

BR-77 7776-10



LBS.

[

-
A e ] [0 (s} [pon]
£ Ca [ o (o]
] Co L cu <}
<t o .4 - >t

'
B-78

168, 158, 280 .
MILLISEC

5a.

a

-58.

TINE

7776-10



THEHNEL

-

DA 15 D D] C o
e e A Do ]
oo el U] o ]
ho 4 | 50 (X3 | -t >
|
B-79

[0
L]
(7]

1508, 200 .
MILLISEC

1ea.

2.

TIME

7776-10




388 .

258.

290 .

‘MILLISEC

159

3.

16

TINE

SN

58 .

21

8.

CHAWNEL

<a.

4604

) O ol v v
o s Sld )
[N ] D] et} AL
i p
Dy o € D
r~ ol - -

B-80 7776-10



-y
D

.
-

CHAHKEL 2

X D IR Dl DX DN
N o = 1 Lod
o o D) Dy 0
v. ™ [ ] - e vl-C

B-81

339

QD
u™

208 .

MILLISEC

0.

(]
-

]

7776-10



k™

m_
. | 23s0IH 3WIL =
egag 852 eac - 851 ‘aart @5 @ as-
Ly ~
@
ks
o
souout Sz S3IHINI NOTIBONGI3 L1133 T#c0d & Ti3HHERD
ot £82 =S3I¥3S £33 =H04

JOAO paINsSeBaN




P
150
<
] ol
. u?
J
(12 .
po DY)
() S EXX]
p - —
lan -l
™ -4
(g —
(¥} =
e
1} (T
DOIY -
Ll
— 0
.
DR )
L) .
(VI [ao)
) - 1 )
i~ -
L
[P |
(VY -
1Ly
1] {FL)
o o L=
T DAl )
Ce U -
D)
u
()
L)
E‘.‘I
of
=X
v,
o
. us
e LA L D 0 Dol [
ved -t (FY) (XX D3] K]
= 4 - = v
7776-10

B-83



/

-
1

1..

CHSHNHEL

AT

Dx(]

[

ra
W)

(]

[N ]

20

T

o

-1e00]

o
L]

(a0,

256 .

Dol IR ¢

RIS

i

18Q. 158.
TIME MILLI

2.

8.

7776-10



G'S

283

SERIES

-
()

[

(M
i"'

[

"y

LA
4

B-85

200
[n(
3

238

aa .

MILLISEC

15@.

18Q.

o8,

Q.

TIMNE

7776-10



ol
G
rm
¢
'rv
(]
(A
O
ri
s j e
-t
" it -
@ [ ]
e RS
[y
1 U
(47 -y
wl
[ ]
(¥ 4
i N
e ) .
[«
"~ =
- b
LN
Tt
x
DI
" L
~y = ..
= ;:J Gl
(e ) Ut i
<
o
[}
" 0
o
-
tw
a
o o
it .
w
A . W
] DA (4] [aot) o7 (s (] 1
X t Q4 € LD =
4 ‘ ' -
!
B-86 7776-10




I
[aox)
| AU
O
w
(a3}
r_;; (3R
o Oty
¢ ) CJU
U —y
rn r
L] =
(4} :
- b '
0n = -
DR o -
TS ) -
-—_
'
L
ol
,,. : =
| oA KX ~
(A ¥R ] ! < -
a.x ! :D
'R —
+
H o | >
=3 l | q" ¢
gt A -
= N Dol
.t.__ : ! ue -
Cu .
]
. | =
¥ 200
w !
= :
x
pu o4
w
=
; y
o o -~ - -,
L:;‘. oo Oy -’;‘ ?-‘:; o
7776-10

B-87



& 7
J3SITTIN NI =

“age ‘852 ‘@@ . @St ‘wal . 0§ ‘9 ‘a5-

s

Tt

T

L g
B-88

"t
Lot
(k¥ ]

- o = -

LTl e me”
.v.sv.f,f.

[t
. *‘
Dot

8a dNl34 1437
3

~#504 &l Ti3HbshY
£ =53133S 41

5
=HINY




2a3

SERIES

-

A

b

9

FUH

5
3
2
o
uo
. (4
DO
. il
W (95 147
s
@ )
~d
—
=
o
Ty ]
-t
.-"!:
= .
. =
@
F"‘ L ]
X
L2
—
[V
W
~l &
L4 00 e
()] (T} o
[t }
(V'
': .
o
(o]
-d
(UY
Z
=
X
x
s
1~
v
DN [N 19,0 X D) DA [
[x] D@ X DoV w
(au] (e "y o0 Do
<t fo LY | vl -
L

B-89 7776-10



[
[we
™

[aox]

4l

v
1,53 =g

Q.

CHANNEL

11

L - -
e Lt I/
- -~

-~ -
Ly feat

-1ago

B-90 7776-10



Y
o (W] [\ [N (A ] [
[ (WAl Cus D) [x¥]
) N o o o
¢ ft:\ \ 'sJ L ] [ 2a

B-91

309 .

280 . 259 .
MILLISEC

158.

196

TIME

7776-10



: J3SITIN JuIL . =
] P o 188 a5l 981 "@s 0 es-
83 -
B e ey s m B @p 8
ez ~
o
&
soqour 52 S3HONT NOTIUOND13 1133 c#S0d & 13uhoH]
. £8Z =S31438 £36 =Hfd

I9A0 POINSeIy




JISINMIN Il
‘aRY a8 ‘gve "ast - “gal 8§ 8 "86-

s’
e o L5
g2

”'{lu{\
g9
S5
i a7

S3HINI A0 T00dS

133 Z2#50d @l 13NNERI
(3

1
£82 =C83[435 9% =Nid

7776-10

B-93

(pa])




Appendix C

DUMMY CERTIFICATION TESTS
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s

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 gaqility of
Calspan Corporation, Advanced Technology Center. A summary of’thé*te&tf'
results, Part 572 specifications and instrument calibration information is

included in this Appendix.

Dummy serial numbers and certification dates are:

Serial No. Completion Data
357 01-24-90
358 01-25-90

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.

c-2 ) 7.77 6-10



Figure 10
DUMMY CONFICURATION DIMENSIONS

|
v v HP f
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

NHTSA DUMMY I.D. NUMBER.: 357
I. CONFIGURATION VERIFICATION DATA
P. 572 K PRE-IEST POST:;EEI-——
SPECIFICATION | if required| if required
DATE OF CONFIGURATION VERIFICATION XXXXXXXXXXXXE- _—-I:;;:ES ————————
VERIFICATION NUMBER FOR DUMMY (*) XXXXXXXXXXXXX —-___; e
—_;;-:—Seat;a—ﬂeight ) 35.6 to 35.8" 3;.6 " "
—;P - Shoul;;;_Plvot Helgaz_ 21.8 to 22.4" 21;9 o "
'HP - Hip Pivot Height 3.0m ref. | 3.9 | :
“XH - Knee Pivot from Back Line | 20.1 to 20.7"| 20.4 " |
KV - Knee Pivot from floor 19.3 to 19.9"| 19.5° | v
“SW - Shoulder width | 17.8 to 18.4"| 18.0 * |
"HW - Hip width T T 140 to 15,40 143 v | KN
II. PERFORMANCE VERIFICATION DATA
__-_PRE—TEST —__;OST-TES;_-—_
(if required)! (if required)
| DATE OF PERFORMANCE VERIFICATION --------------|  1-24=s0 |
"SEQUENTIAL VERIFICATION NUMBER FOR DUMMY (1y——| 3 |
"VERIFICATION LAB TEMPERATURE ( 66 to 78 deg. ) | 69 deg | deg
“VERIFICATION LAB HUMIDITY (10 T0 70 &) | 29-33 8 | &
_EEEE-;ZQRQEEEE ———————————— SPECIFICATION_- ————————————————————————————
—IT-HEAD D;BP TEST— ————— ) o o o
a.-;;;;_;;;;I;;;t accel. 210 to 260 G's 211 G's G's
b. peak—lateral accel ) <= 10 G's ) 2.; G's G's__
"¢, Time above 100 G's | 0.9 to 1.5 ms. | 1.25ms | ns

* Sequential number beginning with "1" at the start of each fiscal years's

crash test program.

TECHNICIAN'S NAME:

IVAN MINKEWICZ

7776-10



PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA. . .continued
"II. PERFORMANCE VERIFICATION DATA (continued) T
NHTSA DUMMY I.D. NUMBER: 357 e ——
————————————— PRE-TEST POST-TEST
(if required)| (if required)
| TEST PARAMETER _seecrezcarzon | |
2. NECK BENDING TEST | R
a. Pendulu;—gpeed 21.5 to 25.5 fps. 24.0 fps
_—-g. Pend. Av;. Decel. ov;r ) 20 to 24 G's T 23T; G';__ --------
t3 to t2
) c. Peak Resaltant Heaa_ 26 G's max. S 22?;5 G';__ o
Acceleration
4. pendulum Decel. (t2-tl) <= 3ms 2.23ms |
__e. Pendulum Decel. (t3-t2) | 25 to 30 ms. | 25.92ms |
" f. Pendulum Decel. (t4-t3) | <= 10 ms. | 9.18ms |
g. Max. Head Rotation | 63 to 73 deg 71.73 deg |
-——;. Chordal Displacement o ) - ) ST
--ITIEAD ROTATION I—\;IGLE o ) e o T
—S—S;QT —————— ;;;; ______ -2 to 2 ms. 0.0 ms
pispl. | st .5 | oo~ |
730 deg. | Time | 25.6 to 34.4 ms.| 27.16ms |
‘pispl. | 2.1 to3.* | 251+ |
60 deg. | Time | 40.3tosl.7ms.| 42.78ms |
Displ. .3 to 530 | s.96 © |
Maximl-n:x m'I‘ime ) 53. 2 to gg-;_;\;_ _—_;ETE;—;I; -----------------
‘pispl. | 5.0 to 6.0 | sz |
60 deg. _Time 67.0 to 83.0 ms ) 73.;I ms | - T
‘Displ. | 4.3 tos.3" | s.82° |
30 deg. - Time - ;g_; to 104.6 ms. 90.65 ms o o -
‘pispl. | 2.1t 3. | =211 |
0 deg. | Time  |101.0 - 123.0 ms.| 104.29 ms |
pispl. | “stoo.st | o0 |

7776-10




DUMMY CONFIGURATION AND PERFORMANCE VERIFIC7TION‘DATA‘(dontlnued) Yol

II. PERFORMANCE VERIFICATION DATA (continued)
NHTSA DUMMY I.D. NUMBER 357 - - - -
————————————— PRE-TEST POST-TEST
(if required) (if required
| TEST PARAMETER | SPECIFICATION T
_;T_RQBBQINAL COMPRESSION o o
TEST. (preload = 50 lbs )
at_;;rce @ 0.5" 23 to 36 1bs 24 1lbs !
) b. Force @ 0 75" ) 36 to So-ibs ) ;;—I;;_-a )
o c. Force @ 1?6" o 1—55_25_63 1bs. o 56 1lbs ) o
4. Porce @ 1.3" | 73 to 88 1bs. |  83.51bs |
"4, LUMBAR FLEXION TEST I N
a? For;e @ 20 d;g. 22 to 34 1bs 25.5 1bs
" b. Force @ 30 deg. | 34 to 46 lbs. 38 1bs |
o Force@40deg. | 46tosslbs. | salbs |
4. Return Angle | 12 deg. maximum | 10 deg |
's. cuEst meeact TESTS: | I
A.High Speed B
-ZI;—;;SB;—;peed 21.78-22,22 fps 21.8 fps
" (2) peak Deflection | 1.7" maximum | 1.5 |
- {3) Peak Resistive For;;_-— —;;;8_1;;—;;;1;;; ——-—;509 lbs-— T
_(4) Internal Hysteresis | Ssoto70s |  s1s |
B. Low Speed N i T
ZI;_;;;;;—;;eed 13.86-14.14 f£ps. 13.9 f£fps
_—zg;-Peak ;;flection ----- 1.1" maximum 92 " o
(3) ;;ak Resistive Force o —1450 1bs maximum _—-—EEBE_EBE__
_(4) Internal Hysteresis | soto708 | so5% |
TECHNICIAN'S NAME: IVAN MINKEWICZ
C-6 7776-10



DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

II. PERFORMANCE VERIFICATION

SPECIFICATION

6. KNEE IMPACT TEST

A.Left Knee

PRE-TEST POST-TEST
(if required)| (if required)

(1) Probe Speed 6.76 to 7.04 fps 7.0 fps
(2) Maximum Force 1850 to 2500 lbs 2337 1lbs
(3) Time above 1000 1bs. 1.7 ms. minimum 1.75 ms
B. Right Knee
{1) Probe Speed 6.76 to 7.04 £fps 7.0 fps
{2) Maximum Force 1850 to 2500 1lbs 2146 1lbs
{3) Time Above 1000 lbs. 1.7 ms. minimum 1.75 ms
REMARKS:
TECHNICIAN'S NAME: IVAN MINKEWICZ
C-7 7776-10




INSTRUMENT CALIBRATION INFORMATION

NHTSA DUMMY ID NUMBER 357
SERIAL DATE LAST |DATE OF NEXT
DUMMY INSTRUMENT-- MFG NUMBER CALIBRATED | CALIBRATION
""1. HEAD ACCELEROMETER-- U
HX LONGITUDINAL-- ENDEVCO CK54 1-90 7-90
HY LATERAL~- ENDEVCO | Gpos | 1-s0 |  7-%0
HZ VERTICAL-- ENDEVCO | D75 1-90 7-90
2. CHEST ACCELEROMETER-| | | |
CX LONGITUDINAL-- | CEC | a1s | 1-90 |  7-%0
CY LATERAL-- ‘ewpevco | csos | 1-0 |  7-90
CZ VERTICAL-- CEC a2 | 1-%0 | 7780
3. FEMUR poaD cELLS | | | |
LEFT SIDE GSE 548 1-90 7-50
RIGHT SIDE “Gese | s49 | 1-%0 | 7-90
, ) AU PN P
CALIBRATION LABORATORY
INSTRUMENTS--
1. PENDULUM ACC.-- "~ cec | al6o0 " 1-90 EEY
2. TEST PROBE | | ||
ACCELEROMETER-- CEC Al161 1-90 7-90
3. LUMBAR FLEXION TEST | TRans- | | |
PUSH FORCE GAUGE-- | DUCER INC| 20051 2-90 8-90
4. ABDOMINAL comeRESS. | | | | 7
TEST FORCE GAUGE-- BLH 72952 2-90 . 8-90
5. ABDOMINAL COMPRESS. | ) L I
TEST FORCE GAUGE-- CIC 567-11 2-90 8-90
C-8 7776-10

s
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA
NHTSA DUMMY I.D. NUMBER.: 38
I. CONFIGURATION VERIFICATION DATA
P. 572 | PRE-TEST | POST-TEST |
SPECIFICATION | if required| if required
DATE OF CONFIGURATION VERIFICATION ;;;;XXXX;;;;;_ _-‘I:;;:;O __________
VERIFICATION NUMBER FOR DUMMY (*) XXXXXXXXXXXXX 3 o )
| sH - seated Height | .6 to3s.er| 3s6n | v
—;P - Shoulder Pivot Height T 21.8 to 22.4" 22,1 " 1 T
-;;—: Hip Pivot Height ) ) -3.9" ref. ) 3.9_" o e
"KH - Knee Pivot from Back Linme | 20.1 to 20.7%| 20.5 " | "
KV - Knee Pivot from floor | 19.3to 1o.9"| le.6 v | v
'SW - shoulder Width | 17.8 to 18.4"| 1s.0 " | "
W - Hip Width | 14.0 to 15.4"| 14.8 " |
II. PERFORMANCE VERIFICATION DATA
| eRE-TEST | POST-TEST |
(1f required)| (if required)
-_DATE OF PERFORMANCE—VERIFICATION : ————————————— 1—2g:;O—_—- o -
SEQUENTIAL VERIFICATION NUMBER FOR DUMMY (:;::: _———-; ______________________
VERIFICATION LAB TEMPERATURE ( 66 to 78 deg. ) o g; deg e ) de;-_
—VERIFICATION LAB HUMIDITY (lO—TO 70 %) 30—;;—% ) —————_———;—-—-
"TEST PARAMETER sPECIFICATION | |
-IT-EEAD DROP TEST ) ) T
a._;eak resultant accel. 210 to 260 G's 228.9 G's G's
__b. peak lateral accel. ) (= 10-G's ) G.I G';-- ————————— éT;—-
) c. TIme ;;ove 105-G's ) ) 0.9 to 1?5 ms. ) 1?;;—;; ____________ ;;_--

* Sequential number beginning with "1" at the start of each fiscal years's

crash test program.

TECHNICIAN'S NAME: IVAN MINKEWICZ

7776-10




PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA%:..continued

e e e e e e e e e e e e e e e e e e et e o o e i o ) o e o i o o i i B L s e S e e S i e S S S

1I. PERFORMANCE VERIFICATION DATA (continued)
NHTSA DUMMY I.D. NUMBER: 358 —mmem—mmmmmmmemmmmmmommmmmmee-
————————————— PRE-TEST POST-TEST
(if required)| (if required)
"—TEST PARAMETE;-- ) SPECIFICATION T T
2. NECK BENDING TEST __________________
a. Pendulum Speed 21.5 to 25.5 fps.|  24.2 fps
) b. Pe;a. Avg. Decel?—;;;;—_ 20 to 24 G's 23 5 ;_; ________________
t3 to t2
---c. Peak Resulta;;—ﬂead 26 G's max. __-23.67 G's o )
Acceleration
—-_é. Pendulum_gecel.—(tZ tl)— (= 3 ms. ) 2.36—;; _________________
-_-;. Pendulum D;cel. z;;-tZ) —-—25 to 30 ms. BB 27.6;_ms T
Tt pendulum Decel. (t4-t3) | <= loms. | 6.82ms |
Tg. Max. Head Rotation | 63 to 73 aeg. | 70.84 deg |
o h. ChordaI bisplacement o o o
__HEAD RB;;TION ANGLE | o o ) o
—6_5;;-_-____;;;; —————— -2 to 2 ms 87 ms
pispl. | -.5te.s* | oo |
30 deg. Time 25 6 to 34 4 ms. —27.28 ;; --------------
Displj 2.1 to 3 1" 5735 T
60 deg. | Time | 40.3 to 51.7 ms.| 42.66 ms i
Displ _; 3 to 5.3" -;ng—" —————————————————
“Maximum | Time | 53.2 to 66.8 ms.| Se.67ms |
Displ o 5.0 to 6.0" 5.68 " T
60 deg. | Time "67.0 to 83.0 ms.| 73.91ms |
Displ. | 4.3 tos.3" | 472" | o
30 deg. | Time 85.4 to 104.6 ms.| 90.53ms |
BiSPl o 2.1-;o 3.1 ) ;ti—: ——————————————————
"0 deg Time 101.0 - 123.0 ms.| 104.91 ms | )
Displ. stoo0.s | oow |

7776-10




DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

II. PERFORMANCE VERIFICATION DATA (continued)
NHTSA DUMMY I.D. NUMBER 358 0000 e
————————————— PRE-TEST POST-TEST
(if required)| (if required
——TEST PARAQETER— SPEC;FICATION_- ——————————————————————————
3. ABDOMINAL COMPRESSION B
TEST. ;;;eload :_50 1lbs.)
aj—;;rce @ o.5" 23 to 36 1lbs. 26 1bs
N b. Force @ 0.75" ) 36 to 50 1bs. 41.5 lbs__ )
N c. Force @ 1.0" ) --;o to 63 1bs. ssjg lbs T
N d. Force (@ 1. 3" - 73 to 88 lb;t—_ 8; lbs e o
-;T—EUMBAR_FLEXION TEST: I
a. For;e_@ 20 deg. - 22 to 34 1bs. 26 1lbs
b. Force @ 30 deg. 34 to 46 1bs. | 38 1bs |
-i c. Force @ 40 deg. o 46 to 58 lb;T—- ———-ES-E_IB; ________________
~--5. Return Angle _______ ) 12-deg. ;aximu;- 10.5 5@; ————————————————
_g——CHEST IMPACT TESTS ) ) ) N N
A.High Speed -
—zi) Probe Speed 21.78-22.22 f£ps. 21.8 fps
) (2) Peak Deflection - 1.7" maxlmum_—- ) 1.;3 e
"(3) peak Resistive Force | 2250 lbs maximum| 2031 1bs |
o (4) Intern;i_ﬂyste;e51s-_—_ 50 to_70% T 5;j4 ] B
__B. Low Speed | T T[T
II;—;;;E;—;;eed 13.86-14.14 fps. 14.0 fps
(2) Peak Deflection o 1.1" maxlmum B 1.01 " T
——(3) Peak Resistive Force 1450 1bs_;aximum 1267 EQ; ————————————————
(4) Internal Hy;Zere51s 50 to’70% ) 58.8 %_ ---------

TECHNICIAN'S NAME:

C-11
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II.

NHTSA DUMMY I.D. NUMBER:

PERFORMANCE VERIFICATION DATA (continued)

DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA' . (continued) ;

— o e e e . e T — B S ———— -~ ———— — e . —— -

358

POST-TEST
(if required)

————————————— PRE-TEST
{if required)
TEST PARAMETER SPECIFICATION

(1) Probe Speed

6.76 to 7.04 fps

7.0 fps

(2) Maximum Force 1850 to 2500 1bs 2145 lbs--
(3) Time above 1000 1bs. ) —Ij;_;;T—;I;E;;;— ] 1.7;_ms
B. Right Knee N )
-;I;—;;ggg—gpeed 6.76 to 7.04 fps 7.0 fps
(2)_ﬁaximum Force ) o _EEEB_E; 2500 1bs ) 18;; 1bs
(3) Time Above 1000 1bs. | 1.7 ms. minimum | 2.0 ms
REMARKS:

TECHNICIAN'S NAME:

IVAN MINKEWICZ

7776-10




INSTRUMENT CALIBRATION INFORMATION

NHTSA DUMMY ID NUMBER 358
SERIAL DATE LAST [DATE OF NEXT
DUMMY INSTRUMENT-- MFG NUMBER CALIBRATED |CALIBRATION
—_IT_;EAD ACCELEROMETER-- T
HX LONGITUDINAL-—- ENDEVCO EL86 10-89 4-90
HY LATERAL—- CENDEVCO |  FR42 10-89 | 4-90
HZ VERTICAL-- "ENDEVCO |  GD35 10-89 | 4-90
2. CHEST ACCELEROMETER-| o 1 I
CX LONGITUDINAL-- ‘-E;C | Al50 o 1-90 N —;:;6-_—_
CY LATERAL-- ‘ewpEvco | EL79 | 1-%0 |  7-90
CZ VERTICAL-- __E;C B Al51 ) 1—90——— -___;:;5-___
3. FEMUR LOAD CELLS o | T T T
LEFT SIDE “ese | ssu | 190 | 7790
RIGHT SIDE “Gse | ss2 | 1-90 | 7-%0
CALIBRATION LABORATORY
INSTRUMENTS—--
1. PENDULUM ACC.-- Ceec | a0 | 1-90 | 7-90
2. test prOBE | | | T
ACCELEROMETER-- CEC Al6l 1-90 7-90
3. LUMBAR FLEXION TEST TRA;S- ) ) T
PUSH FORCE GAUGE-- DUCER INC 20051 2-90 8-90
4. ABDOMINAL COMPRESS. ) ) T I
TEST FORCE GAUGE-- BLH 72952 2-90 8-90
5. ABDOMINAL COMPRESS. ) Ty T
TEST FORCE GAUGE-- CIC 567-11 2-90 8-90




Appendix D

VEHICLE OWNER’S MANUAL OCCUPANT RESTRAINT SYSTEM INSTRUCTIONS
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switch is a safety device intended to
automatically stop the flow of fucl to the engine
when your vehicle has been hit or you are
involved in a collision. The impact does not
have to be great for the switch to be triggered.
Minor parking lot bumping and severe road
impacts (such as potholes) may trigger the
switch even when there is no apparent body
damage. In many instances, you might not even
know that the switch has been triggered.

Once the shut-off switch is triggered, you must
reset the switch by hand before you can start
your vehicle. The switch is on the left side of
the trunk.

\?\'// ‘}
Reset \ > ' Q

button [ 7/l -4

NG

Shut-off switch

Decklid
hinge

The fuel pump shut-off switch

Warning: | If you see or smell gas, do not reset
the switch or try to start your
vehicle. You could injure yourself or
others. Have all the passengers get
out of the vehicle and call the local
fire department or a towing service.

If your engine cranks but does not start after a
collision:

1. Turn the key in the ignition to OFF.
2. Check under the vehicle for leaking gas.

20 The Fuel Pump Shut-off Switch
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3. If you do not see or smell gas, push the
white reset button down. If the button is
already set, you may have a different
mechanical problem.

4. Turn the ignition key ON for a few seconds,
then turn it OFF.

5. Check under the vehicle again for leaking
gas. If you see or smell gas, do not start
your vehicle again. If there is no gas, you
can start your vehicle.

Pushing

Vehicles with automatic transmissions cannot be
started by pushing. Follow the directions under
Use of Jumper Cables.

Using Safety Restraints Properly

Safety Belts

Safety belts help protect you and your
passengers in case of a collision. In most states,
the law requires their use. We strongly
recommend that you use them every time you
travel in vour vehicle.

Warning: | Always drive and ride with your
seat back upright and the;lap belt
snug across the hips to reduce thei:
risk of serious injury to the
abdomen or neck that could be
caused by sliding under the safety
belts in a collision.

Safety belts provide best restraint when:
[ the seat back is upright

[d the occupant is sitting upright (not
slouched)

[J the lap belt is snug and low on the hips
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(3 the shoulder belt is snug against the chest
LJ the knees are straight forward

For your safety, your vehicle has different types
of safety belts:

[} Front and rear lap and shoulder belts — for
people who sit next to the windows in
either the front or rear seats

{J Lap belts without retractors — for people
who sit in the front and rear center seats.

£} Manual front lap and shoulder belts
(Canadian vehicles only) — for people who
sit in the front seat.

See the following sections for directions on how
to properly use these safety belts. Also see
Safety restraints for children in this chapter for
special instructions about using safety belts for
children.

Warning: | Make sure that you and your
passengers, including pregnant
women, wear safety belts. Be sure
that lap belts fit snugly and as low
as possible around the hips. Do not
wear them around the waist. If
safety belts are not used properly,
the chances of you or your
passengers being injured in a
collision greatly increase.

22 Safety Belts
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Warning:

Warning:

Use the shoulder bell on the outside
shoulder only. Never wear the
shoulder belt under the arm. Never
swing it around your neck over the
inside shoulder. Never use a single
belt for more than one person.
Failure to follow these precautions
could increase the chance and/or
severity of injury in an accident.

Do not allow people to ride in the
cargo area of your vehicle. People
who are not riding in a seat with a
fastened safety belt are much more
likely to be injured if you have a
collision.

Never let a passenger hold a child
on his or her lap while the vehicle is
moving. The passenger cannot
protect the child from injury in a
collision.

Never use a single belt for more
than one person or across seating
positions. This greatly increases the
chance that one or both of the
people will be injured in a collision.
Each seating position in your vehicle
has a specific safety belt assembly
which is made up of one buckle and
one tongue. Each assembly is
designed to be used as a pair.

Be sure to lock all doors before you
drive away. This will lessen the risk
of your being thrown from the
vehicle in a collision.
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Safety Belt Maintenance

Also, check the safety belt systems periodically
to make sure that they work properly and are
not damaged.

Warning: | All safety belt assemblies including
retractors and attaching hardware
should be inspected after any
collision. Ford recommends that all
safety belt assemblies used during a
collision be replaced unless the
collision was minor and a qualified
technician finds that the belts do not
show damage and continue to
operate properly. Safety belt
assemblies not in use during a
collision should also be inspected
and replaced if either damage or
improper operation is noted.

Combination Lap and Shoulder Belts

While your vehicle is in motion, the front and
rear combination lap and shoulder belts adjust
to your movement. However, if you brake hard,
corner hard or if your vehicle receives an impact
of 5 mph (8 km/h) or more, the lap and
shoulder belt locks and prevents you from
moving.

After you get into your vehicle, close the door
and lock it. Then adjust the seat to the position
that suits you best.

To fasten the belt, find the long strap of the belt
near the door, pull it across your shoulder and
chest, and insert the tongue into the proper
buckle on your seat until you hear a snap and
feel it lock. Be sure to use the correct buckle
and check to make sure the buckle is securely
fastened.

24 Safety Belt Maintenance
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Faslening the rear seat lap and shouider belt

Warning: | Use the shoulder belt only on the
shoulder that is closest to the vehicle
door. Never wear the belt under
your arm#1f you do. not use the
shoulder belt properly, the chances
of your being injured in a collision
greatly increase.

To adjust the lap part of the belt, pull up on the
shoulder belt until the lap belt fits snugly low
on your hips.

To unfasten the belt:

1. Push the release button in the center of the
buckle. This allows the tongue to unlatch
from the buckle.
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7776-10



Release button

Buckle

Tongue

Unfastening center lap safety belts

Release button

Webbing

r Webbing
Buckle Tongue

Unfastening the outboard lap/shouider belts

2. While the belt retracts, guide the tongue to
its original position. If you do not guide the
tongue, it may strike you or part of the
vehicle.

To Untangle the Belt:

If you should jam the lap belt retractor by
allowing the belt to retract when it is twisted,
you can free the webbing with this procedure:

1. Pull on the belt with both hands to tighten it
on the retractor spool.

2. Feed the belt back into the retractor until it

is completely retracted. Repeat previous step
if necessary.

3. Pull the belt out of its holder as far as it will
go and untwist the belt or remove the object
that is jamming the belt. Let the belt retract.

26 Combination Lap and Shoulder Belts
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4. Then, pull the belt out and let it retract
several times to be sure that the belt works

properly.
Lap belts — Center Seating Positions

The lap belts in the center of the front and rear
seats do not adjust automatically. You must
adjust them to fit snugly around your hips. Do
not wear them around your waist.

Before you fasten your center position lap belts
in the front or rear seats, you may need to
lengthen them.

To lengthen the belt, tip the belt tongue at a
right angle to the belt. Pull the belt tongue over
your lap until it reaches the buckle.

To fasten the belt, pull the belt across your hips
and insert the tongue into the correct buckle on
your seat until you hear a snap and feel it lock.
Make sure the buckle is securely fastened.

Adjust the belt so that it fits snugly around your
hips:

(J If you need to shorten the belt, pull on the
loose end of the webbing.

To unfasten the belt, push the release button on
the buckle. This allows the tonguc to unlatch
from the buckle.

Center Rear Lap Belts

Because the center lap belts do not have
retractors, they should be shortened and
fastened when not in use. To lengthen the belt,
tip the tongue at a right angle to the belt, and
pull the belt over your lap until the tongue
reaches the buckle.
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To fasten the belt, insert the tongue into the
open end of the proper buckle until you hear a
snap and feel the latch engage. Then pull on
the loose end of the webbing to snug up the
belt. The belt should be snug and as low as
possible around the hips, never around the
waist.

Rear Seat Lap-Shoulder Belts

Pull the lap-shoulder belt from the retractor so
the shoulder portion of the belt crosses your
shoulder and chest and insert the belt tongue
into the proper buckle until you hear a snap
and feel it latch. Pull up on the shoulder
portion of the belt to tighten the lap portion to
a snug fit. Be sure the belt is as low on your
hips as possible.

Warning: | Front and rear seat occupants
(including pregnant women) should
wear both lap and shoulder belts,
for optimum protection in an
accident.

Safety Lap Belt Extension Assembly

A safety belt that is too short even when fully
extended can be lengthened. Available from
vour dealer is a safety belt extension assembly
(54611C22). This assembly will add
approximatelv eight inches (20 cm) to the length
of the belt.

28 Center Rear Lap Belts

Warning: | To ensure that the safety belt
extension assembly will hold in the
event of a collision, only safety belt
extensions manufactured by the
same supplier as the safety belt
should be used. Manufacturer
identification s located at the end of
the webbing on a label.
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Supplemental Air Bag Restraint System
(5RS)

Driver and right front passenger

This vehicle has a standard driver side air bag.
If the letters “SRS” are above the glove box it
also has the optional right front passenger air
bag.

Your car is equipped with an air bag for the
driver. This air bag is a supplemental restraint
system. It is designed to be used in addition to
safety belts to help protect against head and
chest injuries in certain moderate to severe
frontal collisions.

Warning: | Safety belts must be worn by all
vehicle occupants to help-reduce the
risk of injury in an accident.

AT I
The Importance of Wearing Safety Belts
There are four very important reasons to use

safety belts even with an air bag system. Use
your safety belts to:

[ help keep you in the proper position when
the air bag inflates

{Jd reduce the risk of harm in rollover, side or
rear impact accidents, since an air bag is not
designed to inflate in such situations

Safety Lap Belt Extension Assembly 29
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[J reduce the risk of harm in frontal collisions
that are not severe enough to activate the
air bag

[ reduce the risk of being thrown from your
car

Warning: | The optional right front passenger
air bag is not designed to protect
occupants in the center front seating

position.

The Importance of Proper Seated Position

In an accident, air bags must inflate extremely
fast to help provide additional protection for
you. In order to do this, the air bags must
inflate with considerable force. If you are not
seated in a normal riding position with your
back against the seat back, the air bag may not
protect you properly and could possibly hurt
you as it inflates.

30 The Importance of Wearing Safety Belts

Warning: | If your vehicle is equipped with the
optional right front passcnger air
bag, front passcngers, especially
children and small adults, should
never sit on the edge of the seat,
stand near the glove compartment of
the instrument panel, or lean over
with their faces near the glove
compartment when the vehicle is
moving. All occupants should sit
with the backs against the seat back
and use the safety belts. Children
below 40 Ibs. (18 kg) should use
child or infant seats. Forward facing
child seats must have the passenger
seat moved as far back from the
instrument panel as possible. REAR
FACING INFANT SEATS SHOULD
NEVER BE USED IN THE FRONT
SEAT, BECAUSE THE FORCE OF
THE RAPIDLY INFLATING
PASSENGER AIR BAG WOULD
PUSH THE TOP OF THE REAR
FACING SEAT AGAINST THE
VEHICLE SEAT BACK OR CENTER
ARM RESTS. WE RECOMMEND
THAT REAR FACING INFANT
SEATS BE PLACED IN THE REAR
SEAT.

Warning: | Do not put objects in front of the air
bag system storage area that might
restrict inflation or that might
increase personal injury.

How the Supplemental Air Bag System
Operates

The supplemental air bag system has two main
parts. One part is the air bag system with driver
and, if so equipped, passenger-side air bags and
inflators. The second part is the electrical
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system, which has impact sensors, a diagnostic
module, and back-up power supply. The .
diagnostic module monitors the 'supplgmental air
bag electrical system readiness, including the
five crash sensors and wiring connecting them
to the modules, readiness light, air bag power,
and supplemental air bags. The driver air bag is
in the center of the steering wheel. The optional
right front passenger air bag is in the
instrument panel above the glove compartment.
For all vehicles with the optional right front
passenger air bag, the letters “SRS” appear
above the glove box.

Service label
(on door inside
glore box)

The location of air bags and warning labels

The air bag system uses a readiness light and a
tone to indicate the condition of the system. The
readiness light is in the instrument cluster.
When you turn the ignition key to ON, this
light will light up for six seconds and then turn
off. This indicates that the system is operating

32 How the Supplemental Air Bag System Operates
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normally. NOTE: Regularly scheduled

maintenance of the air bag system is not
required.

If there is a problem with the system, two
things may happen: the readiness light will
either flash or stay lit up, or you will hear a
beeping sound. If either of these things happen,
have the air bag system serviced at your Ford or
Lincoln-Mercury dealer immediately.

Tone Generator

The air bag readiness light indicates the air bag
system condition. However, a series of five sets
of five beeps will be heard only if the readiness
light doesn’t work and there is a problem with
the air bag system. This also means that the Air
Bag Restraint System (SRS) is in need of service.
The tone pattern will repeat (five sets of five
beeps) periodically until the problem and light
are repaired. Unless serviced, the Air Bag
Restraint System may not function properly in
the event of an accident.

Warning: | Do not attempt to service, repair, or
modify the Supplemental Air Bag
Restraint System; tampering couid -
cause activation of the system and
increase the risk of personal injury.
For servicing of the Supplemental
Air Bag Restraint System, see your
Ford or Lincoln-Mercury dealer.

The air bag system is designed to stay out of
sight until it is activated. The air bag system
only operates in frontal accidents more severe
than hitting a parked car of similar size and
weight head-on at about 28 mph (47 km/h). In
such a collision, you would be thrown forward
against your safety belt. After receiving a signal
from the crash sensors, the air bags inflate in
about 5 one-hundredths of a second.
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The air bag system is designed to inflate in
moderate to severe head-on and front angle
collisions, and then deflate almost immediately.
The air bag and safety belt help restrain forward
motion and can help reduce injuries to the head
and chest. NOTE: Several air bag system
components get hot after inflation. Do not try to
touch them after inflation.

Air bags will not inflate in minor frontal
collisions, even though the vehicle may be badly
damaged. The fact that your air bag did not
inflate in such a collision does not mean that
something is wrong with the air bag system.

o e apureterte B 500 0 Dt 0 e i U4 B U0 BN B s s 10 4- 2 BB

The passenger side air bag inflated
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Report Air Bag inflafion

If an air bag inflates during a collision or for
any other reason, Ford Motor Company wants
to know. Please report the inflation to the

Accident Investigation Team by calling “collect”
(313) 337-8040.

The Accident Investigation Team reviews the
information you provide. An investigator may
contact you for more information. In some
cases, the investigator may want to examine

your car, and if an accident occurred, to get an
accident report.

Warning: | The air bag will inflate only once.
The system is designed to function
on a one-time-only basis. If the air
bag is inflated, THE AIR BAG WILL
NOT FUNCTION AGAIN AND
MUST BE REPLACED
IMMEDIATELY. If the air bag is not
replaced, the unrepaired area will
increase the risk of injury in a
collision.

Disposal of Air Bag Equipped Vehicles

For disposal of air bags or air bag equipped
vehicles, refer to the procedures in the 1990
Ford Shop Manual. Information on how to order
a shop manual is available at an authorized Ford
or Lincoln-Mercury Dealer. You can also order a

shop manual using the order form in the back
of your Owner's Guide.

Service Information Labels

Service and information labels are attached
inside the glove compartment, on the sun visor,

and on the radiator support in the engine
compartment.
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‘I'he label located on the back of both sun visors
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