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1.0

INTRODUCTION

Tests were conducted on a 1997 Ford Taurus LX manufactured by Ford Motor Compz'my, to
determine brake performance with FMVSS 135 "Passenger Car Brake Systems" with various hand
controls installed. All NHTSA selected tests were conducted in accordance with the U.S. D.O.T.,
NHTSA Laboratory Procedure TP 135-00 and/or the corresponding TRC test procedure which was
submitted to NHTSA for their approval. The test procedure was clearly described in the submitted

document and has not been repeated in this report.
All stops were performed manually.
All tests were conducted by TRC personnel using the following TRC facilities:

7.5-Mile Test Track
Vehicle Maximum Speed
Burnish

Hot Performance
Recovery Performace

Skid Pad

Cold Effectiveness Stops

High Speed Effectiveness Stops
Stops with Engine Off

Failed Antilocks

Failed Hydraulic Circuits

Brake Power Assist Unit Inoperative

Average PFC during the test period was 0.89 utiliiing the ASTM E1337 w/E1336 tire method.

The test vehicle was ABS equipped. Therefore, the Wheel Lock Sequence and Adhesion

Utilization Tests were not performed.



2.0

3.0

4.0

Scope

~ The National Highway Traffic Safety Administration’s (NHTSA) Adaptive Devices

Research Team contracted Transporation Research Center Inc. (TRC) to perform brake tests
utilizing five different Hand Control systems. The tests were performed to NHTSA

specified sections of Federal Motor Vehicle Safety Standard (FMVSS) 135 “Light Vehicle
Brake Systems."

Objective

From October 1998 through March 1999, TRC conducted FMVSS 135 brake tests for
NHTSA. The tests were performed utilizing a 1997 Ford Taurus to determine if, with the
various hand controls installed, the vehicle would comply with the performance parameters
of selected sections of FMVSS 135.

Approach

NHTSA obtained and delivered to TRC five hand control systems. The hand control
systems allowed the driver to control throttle and service brake functions by utilizing only
the motions of the left hand and arm. TRC installed each hand control system per the
instructions provided with each system.

NHTSA obtained from Bob Chapman Ford, in Marysville, Ohio, a local dealer, and
delivered to TRC, a late model 1997 Ford Taurus LX. The Taurus’ selection could be
construed as a fairly common, affordable and available vehicle. Upon receipt, TRC
thoroughly inspected the vehicle and ensured all of vehicle’s systems were in good operating
condition. Additionally, and immediately prior to initiating testing, TRC obtained and
installed new original equipment specification tires.

TRC obtained from Anderson Ford, in Bellefontaine, Ohio, a local dealer, new brake linings
and rotors for each test. The part numbers, edge codes and stampings for the linings and
rotors were checked before the parts were accepted. Physical dimensions of the brake
components were also measured. These checks were performed to ensure that the

foundation brakes for each test would be within production tolerances and approximately the
same.

TRC performed a total of six tests. The first test was performed without utilizing hand
controls. Rather, the vehicle was tested in the normal fashion utilizing standard foot controls.
This was the baseline test in which data for the subsequent had control test could be
compared.

For the first (baseline) test, the test vehicle’s foundation brake components were renewed,
the instrumentation and sensor wiring installed, the test vehicle weighed and ballast added to
the test vehicle’s placard gross vehicle weight rating (GVWR). The instrumentation was



calibrated and the dynamic tests performed. At the conclusion of the baseline test, the

- foundation brakes were inspected, removed and then renewed. The first hand control was
installed and the baseline tests repeated. After that point, one hand control unit would be
removed, another installed and the foundation brakes removed, inspected and renewed.
Instrumentation and ballast was not removed to allow consistency from one test to another.

Due to software issues regarding the data acquisition and later, weather concerns, the test
took place over an expanded length of time. Testing began in October of 1998 and was
completed in March of 1999. The ambient conditions through that time span ranged from
mild fall/spring weather to moderate winter weather. Once the data acquisition issues were
solved and the weather improved, the testing went fairly quickly, with most of the testing
occurring during February and March of 1999.

The focus of testing was the comparison of the various hand control’s operation relative to
foot control operation and whether or not the vehicle equipped with hand controls could
comply with selected sections of FMVSS 135. Additionally, NHTSA requested subjective
opinions relative to the hand controls’ ease or difficulty of use and installation. This was
NHTSA’s initial testing of hand controls. Therefore, expectations were unknown.
However, hand controls had been utilized within the public domain for sometime,
seemingly, with relative success. It was unknown whether or not a vehicle equipped with
hand controls could meet selected dynamic performance requirements of a brake standard,
such as FMVSS 135. ‘

The summary table includes the best (shortest) stop and associated pedal effort value for
each test section. The values can be used to compare the foot applied baseline test to the
hand control tests. It must be noted that only in a few instances either the foot-controlled or
the hand-controlled tests failed one of the selected tests.

One will also note the maximum allowable force for each hand control is different.- For each
hand control, the maximum allowable applied braking forces were determined by first
measuring the distance from the center of the service brake lever’s upper pivot/attachment
point to the center of the service brake’s foot pedal pad. Next, the centerline at which each
hand brake’s actuation rod’s swivel joint was clamped to the service brake lever (typically,
just above the foot pedal pad) to the service brake’s upper pivot/attachment point was also
measured. From those measurements a force moment ratio could be established thereby
equating the amount of force applied to the various hand control’s service brake arm
attachment point that would equal 500N applied at the foot pad center. For Graphic, see
Appendix D. Since the point at which each hand control set’s service brake actuation rod
affixment point was slightly different, so then was each hand control set’s calculated
maximum allowable application force.

Additionally, in Appendix K one will find the hand grip force versus the pedal arm force.
Though the focus was the force applied to the service brake control lever, this graph
demonstrates a force applied normal to the approximate center of each hand grip control
versus the force applied to the service brake control lever, both with and without, brake
system power assist.



In most cases, the brake actuation rod from the hand control to the service brake lever was
not parallel to the longitudinal axis of the service brake control lever. Instead, a slight angle
existed at the point of attachment between the longitudinal axis of the service brake lever
and the actuation control rod. The angle’s magnitude, without any application force, was
generally quite small. Additionally, as the hand control would move through its range of
travel/actuation, the angle would become even smaller, or parallel the longitudinal axis of
the service brake lever. This small angle was judged to be insignificant, and was not
considered when calculating each hand control’s maximum allowable applied force.

List of NHTSA provided hand controls:

Hand Control (HC) #1 ~ Sure Grip, mfg. by:
Howell Ventures Ltd.

4850 Route 2 Hwy

Upper Kingsclear

New Brunswick, Canada

(506) 363-5289

Fax 1-800-506-6666

Hand Control (HC) #2 — Ultra-Lite XL, mfg. by:
Drive-Master Co., Inc.

9 Spielman Road

Fairfield, New Jersey 07004-3403
1-937-808-9709

Hand Control (HC) #3 — Monarch Mark I-A, mfg. by:
Manufacturing and Production Services Corp.
7948 Ronson Road

San Diego, Ca. 92111

(619) 292-1423

(800) 243-7034

Hand Control (HC) #4 — CT-100 Rotary Hand Operated Driving Control, mfg. by:
Wells-Engberg

P.O. Box 6388

Rockford, Illinois 61125

Hand Control (HC) #5 ~ 3500 Series Hand Control, mfg. by:
Mobility Products & Design

2800 Northwest Boulevard

Minneapolis, MN 55441-2625

(800) 488-7688



5.0  Summary

Shortest (corrected) stopping distance without wheel lock or exceeding the maximum pedal force.

Foot Hand Hand Hand Hand Hand

135 Control Control | Control | Control | Control | Control

Req. | (baseline) #1 #2 #3 #4 #5

(m) (m) (m) (m) (m) (m) (m) .
Vehicle Maximum Speed @ LLVW N/A | 1709km/h | N/A N/A N/A N/A N/A
S7.1 Burnish @ GVWR-Perform 200 stops 200 | 200 Stops 200 200 200 200 200
S7.5 Cold Effectiveness @ GVWR 70 54.5 54.3 51.5 53.4 54.0 51.7
S7.6 High Speed Effectiveness @ GVWR | 138.9 102.2 98.3 95.7 96.8 95.8 112.3
S7.7 Stops with Engine Off @ GVWR 70 54.4 54.9 53.9 55.5 54.9 52.2
$7.5 Cold Effectiveness @ LLVW 70 52.2 56.0 53.3 51.3 51.1 51.9
S7.6 High Speed Effectiveness @ LLVW | 138.9 100.9 103.4 95.1 93.2 90.7 91.2
S7.8 Antilock Functional Failure @ LLVW | 85 57.4 52.7 55.3 57.3 57.6 57.8
S7.8 Antilock Functional Failure @ GVWR| 85 62.2 565 | 60.5 61.6 58.3 55.4
S7.11 Power Assist Unit Inop. @ GVWR 168 181.3 176.1 165.4 173.5 171.9 151.6
S7.13 Heating Snubs @ GVWR N/A | 15 Snubs 15 15 15 15 15
S7.14 Hot Performance @ GVWR 83.7 67.8 67.8 61.4 61.4 58.5 56.8
Note: Requirement distance is variable,
Depending on Cold Effectiveness
performance. ]
S7.15 Brake Cooling @ GVWR N/A 4 Stops 4 Stops | 4 Stops | 4 Stops | 4 Stops | 4 Stops
87.16 Recovery Performance @ GVWR | 73.2 59.6 62.3 54.3 56.5 59.9 57.4
8$7.17 Final Inspection (Cursory) N/A Good Good Good Good Good Good

The above shortest stopping distance table’s corresponding maximum applied effort.

Foot ‘Hand Hand Hand Hand Hand
135 Control Control | Control | Control | Control | Control
Req. | (baseline) #1 #2 #3 #4 #5
(N) (N) (N) (N) (N) N) N)
Maximum Allowable Calculated Pedal N/A N/A 667 620 620 611 638
Effort for Each Hand Control L
S7.1 Burnish @ GVWR ADJ. 52 Avg. 58 Avg. | 91 Avg. | 59 Avg. | 62 Avg. | 52 Avg. |
87.5 Cold Effectiveness @ GVWR 500 496.6 612.2 533.7 580.8 522.9 614.8
S7.6 High Speed Effectiveness @ GVWR | 500 492 .1 406.4 389.4 492.2 596.7 5563.2
S7.7 Stops with Engine Off @ GVWR 500 465.4 481.3 430.2 511.2 603.8 605.2
87.5 Cold Effectiveness @ LLVW 500 486.2 616.5 591.5 588.7 597.0 406.1
S7.6 High Speed Effectiveness @ LLVW | 500 391.2 644.1 537.7 401.5 597.3 596.0
S7.8 Antilock Functional Failure @ LLVW | 500 165.7 220.1 220.5 215.9 211.4 227.1
S7.8 Antilock Functional Failure @ GVWR| 500 234.3 286.8 235.7 | 239.6 233.3 254.8
S7.11 Power Assist Unit Inop. @ GVWR 500 497.9 651.0 590.2 619.7 593.7 633.8
$7.13 Heating Snubs @ GVWR ADJ. 53 Avg. |56 Avg. [ 55Avg. | 61 Avg. | 59 Avg. | 60 Avg. |
$7.14 Hot Performance @ GVWR ADJ. 271.9 443.0 365.9 339.2 352.2 528.7
- 500
S7.15 Brake Cooling @ GVWR ADJ. 53 Avg. | 60 Avg. | 62 Avg. | 63 Avg. | 72 Avg. | 62 Avg. |
S$7.16 Recovery Performance @ GVWR | ADJ. 443.9. 564.0 464.0 381.7 440.5 497 .4
- 500

With the exception of the Power Assist Unit Inoperative and Hot Performance at GVWR for HC #1,
the baseline and hand control tests met the specified performance requirements of the FVMSS 135.



For the Power Assist Unit Inoperative, the baseline and hand control systems were operated at or
very near the maximum allowable control force effort throughout the stops. Therefore, one could
assume that the test vehicle itself might not be capable of complying with this test.

6.0 Test Procedure

NHTSA contracted TRC to perform FMVSS 135 “Light vehicle brake systems” brake tests on a
passenger car equipped with hand controls. NHTSA wished to determine if a vehicle equipped with
hand controls could satisfy various elements of FMVSS 135. NHTSA directed TRC to perform
only certain sections of dynamic brake testing. No tests were performed regarding vehicle warning

lamps, master cylinder capacities or other static tests. The sections of FMVSS 135 that NHTSA
directed TRC to exclude are:

. Section 7.2 “Wheel Lock Sequence”
Section 7.3  “ABS Performance”
Section 7.4  "Adhesion Utilization - Torque Wheel”
Section 7.9  “Variable Brake Proportioning System Function Failure”
Section 7.10 “Hydraulic Circuit Failure”
Section 7.12 “Parking Brake”
Section 7.17 “Final Inspection”

TRC erred by not performing Section 7.8 “Antilock Functional Failure” in the correct sequence.
Therefore, those stops were performed after the normal sequence of tests on hand control set #5 had
been completed. For all the Antilock Functional Failure stops, the foundation brakes of test #5 were
utilized. Since it was already installed in the vehicle, hand control test #5 was done first, followed
by the foot-controlled, baseline test, then hand controls #4, #3, #2 and #1, in that order.

To perform the tests, TRC first inspected the test vehicle to assure all systems were functioning
nominally. Next, the vehicle was prepared by installing the required parameter sensors and digital
acquisition equipment. The thermocouples were inserted in the brake linings, and the linings and
rotors installed on the test vehicle. Each set of brake rotors and linings were carefully inspected to
insure the part numbers were correct. Additionally, each set was rudimentarily measured to see if
any part was significantly different than another. The parts were also visually inspected to observe
differences. The result of these brake component checks was that no major discrepancies were
observed. The brake parts were, within production tolerances, the same test to test.

Next the instrumentation was calibrated. A comprehensive calibration was performed before and
after each hand control set and the baseline foot controlled test. A less comprehensive calibration
was performed at the beginning and end of each test day.

Following calibration the test vehicle was loaded with sandbags to duplicate the curb plus four
hundred pounds of the required lightly loaded vehicle weight (LLVW). The LLVW and the
location of the sandbags were recorded. The vehicle was then loaded with sandbags to the vehicles
gross vehicle weight rating (GVWR). The GVWR weight and location of the sandbags were



recorded. Noting the location of the sandbags allowed the same weight condition to be accurately
duplicated from test to test.

The final preparation item for the test vehicle was the installation of new original equipment
specification tires. Tire pressures for all tests were adjusted per the vehicle placard.

TRC had performed FMVSS 135 compliance testing for NHTSA for a year prior to performing this
hand control test. TRC used the same type of instrumentation, procedures and methods utilized in
that testing. For the hand control tests, NHTSA specified which FMVSS 135 test sections were to
be performed and which to be excluded. The tests that were performed were:

Section 7.1  “Burnish”

Section 7.5  “Cold Effectiveness @ GVWR”

Section 7.6 “High Speed Effectiveness @ GVWR”
Section 7.7 “Stops with Engine Off @ GVWR”
Section 7.5  “Cold Effectiveness @ LLVW”

Section 7.6  “High speed Effectiveness @ LLVW”
Section 7.8 “Antilock Functional Failure @ LLVW™*
Section 7.8 “Antilock Functional Failure @ GVWR”*
Section 7.11  “Power Brake Assist Unit Inoperative @ GVWR”
Section 7.13  “Heating Snubs @ GVWR”

Section 7.14 "Hot Performance @ GVWR”

Section 7.15 “Brake Cooling @ GVWR”

Section 7.16 “Recovery Performance @ GVWR”

Of the six total tests performed, the first to take place was the foot-controlled test, which was used
as the baseline, or comparator, test. The initial test section of the foot-control test was the
“Maximum Speed” test. Prior to performing the “Maximum Speed” test, the test vehicle load was
adjusted to the LLVW condition. The “Maximum Speed” test was then performed, and then only at
the beginning of the foot-control test. It was not repeated during subsequent hand-control tests.

After the “Maximum Speed” test, the vehicle’s weight was readjusted to GVWR. The “Burnish”
was then performed. Following the “Burnish”, with the exception of Section 7.8 “Antilock
Functional Failure @ LLVW/GVWR?”, the remainder of the tests followed the above section
sequence. As noted earlier, TRC erred by not performing Section 7.8, “Antilock Functional
Failure”, in the correct sequence. Therefore, those stops were performed after the normal sequence
of tests on hand control set #5 had been completed. For all the Antilock Functional Failure stops,
the foundation brakes of test #5 were utilized. Since it was already installed in the vehicle, hand
control test #5 was done first, then the foot-controlled test, followed in order by hand controls #4,
#3, #2 and #1.

In performing the foot-controlled and the hand controlled-tests, initial speed and brake temperatures,
actual and corrected stopping distances, peak and average decelerations, peak and average pedal
efforts, and wheel lock data for the dynamic tests were digitally recorded. Additionally, as a backup
from visual displays, the driver manually recorded many of these parameters. The driver also
subjectively noted deviation from the lane, stability, and noise. The test vehicle was ABS equipped



and excluding the burnish, heating snubs and hot performance stops, the driver rapidly and fully
depressed the service brake/hand control for each stop. This allowed the ABS to control the
character of the stop. During antilock functional failure tests, the driver modulated the service
brake/hand control to obtain the shortest stopping distance without inducing wheel slide. To keep
the test vehicle within a 12-foot lane, the driver performed steering corrections, as necessary.

Following the completion of the test sequence on the foot-controlled test, the brake system
components were inspected. The inspection was a cursory one, only looking for readily observable
anomalies. None of the six post-test inspections revealed an abnormalities of the inspected brake
components.

Following the foot-controlled baseline test inspection, the road wheels were removed, the used
brake linings and rotors were removed, new ones installed and the road wheels re-installed. Then
the first hand control was installed. This test performance, component removal and replacement
scenario were repeated for the remaining four hand-controlled tests. '

For the installation of each hand control, the technician followed the provided instructions as closely
as possible. After each hand control installation, the technician responsible for the installation
provided a synopsis regarding installation ease or difficulty, if any, involved. See Appendix N.

Similarly, the driver provided a synopsis relating their impression of each hand control’s ease or
difficulty of use and wrote comparisons of each. See Appendix M. Information regarding the
driver’s physical characteristics are presented in Appendix L.
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Vehicle Specifications



DATA SHEET 1 - VEHICLE INFORMATION

VEHICLE SPECS
Year: 1997 NHTSA No: 333
Make: FORD GVWR (Kg): 2141.8992
Model: TAURUS LX GAWR Front(Kg): 1168.4736
Body Style: 4-DOOR SEDAN GAWR Rear(Kg): 984.7656
Mfr. Date: 08/96 Wheelbase (mm): 2762.25
VIN: 1FALP53S8VA108330 Odometer: Start:30855 End: 31339
BUSES ONLY
I Chassis Mfg.: N/A
Sereal No.: N/A
No. of Seats: N/A
L Manufacture Date: N/A

Engine Type:

GASOLINE, 24 VALVE,V6,DOHC,SFI,PISTON.

l Displacement: 3.0 LITER Tire Size: P205/65R15 92T
Engine Hspwr: N/A Tire Type: AMERI*G4S,M&S,STEEL BELTED RAI
Idle Speed(rpm): 775 Tire Mfr.: GENERAL
Fransmission Type: AUTOMATIC 3-SPEED W/0D GVWR Front Press.(kpa): 227.53
No. of Axles: 2 GVWR Rear Press.(kpa): 227.53

| BRAKE APPLY SYSTEM

Brake Series: Front:DISC Rear:DISC

Brake Actuation

(Hydr. Circuit Split):
Power Unit:

Anti-Skid unit Mfr:
Parking Mechanism:
Type of Parking Unit:
Mstr Cylinder Dia(mm):

DIAGONAL
VACUUM
BOSCH
YES

0.00

Power Assist Unit: YES

Pwr Unit w/Accumulator: NO

Pwr Asst./Pwr Unit w/Backup: NO
Variable Prop. System: NO
Anti-Skid Device: YES

AUTOMATIC TRANSMISSION W/ PARK DETENT.

Pedgl Ratio: 2.93

- FRONT SYSTEM

BRAKE COMPONENT MATERIALS AND CONSTRUCTION:

| BRAKE TYPE: DISC

Material: CAST IRON

Drum Construction: N/A LF Drum Shoe Cage Dia.(mm): 0.00
Disc Construction: INTEGRAL CAST, VENTED RF Drum Shoe Cage Dia.(mm): 0.00
Front Brake Dia.(mm): 275.87 LF Drum Dia. RESET(mm): 0.00
“r Disc Thickness(mm): 25.83 RF Drum Dia. RESET(mm): 0.00

1

FRONT BRAKE COMPONENT DIMENSIONS AND CODES:

E Inboard (Primary)

" Width(mm):
Length(mm): 118.29

E Thickness(mm): 11.00

, Lining Code/Color: AK NS171H FF

“Hyd. Piston Dia.(mm): 0.00

|

'50.70

Outboard (Secondary)

Width(mm): 50.67
Length(mm): 118.24
Thickness(mm): 11.00

Lining Code/Color: AK NS171H FF

10



DATA SHEET 1 - (CONTINUED)

REAR SYSTEM BRAKE COMPONENT MATERIALS AND CONSTRUCTION:
BRAKE TYPE: DISC ‘ Material: CAST IRON

Drum Construction: N/A LR Drum Shoe Cage Dia.(mm): (.00

Disc Construction: INT.CAST UNVENT RR Drum Shoe Cage Dia.(mm): 0.00

Lining Construction: BONDED : LR Drum Dia. RESET(mm): 0.00

Rear Brake Dia.(mm): 256.51 RR Drum Dia. RESET(mm): 0.00

Rr Disc Thickness{mm): 13.92

REAR BRAKE COMPONENT DIMENSIONS AND CODES:

Inboard (Primary) Outboard (Secondary)
Width(mm): 26.85 Width (mm): 26.87
Length(mm): 93.22 Length (mm): 93.22
Thickness(mm): 11.07 Thickness (mm): 11.02

Lining Code/Color: BBA 2006TB EE Lining Code/Color: BBA 2006TB EE
Hyd Piston Dia (mm): 0.00 .

OTHER COMPONENT INFORMATION:

Friction-type Park Brake: N/A
Non-Service Brake Type :
Parking Brake: FOOT-OPERATED

NOTE: If at any time after the test series has begun, any brake system part

requires replacement or the brake system requires adjustments other than
permitted in burnish and reburnish procedures, discontinue testing and

notify the COTR immediately.

Date: LO’OQ%’QC/’

Technician:

Quality Assurance:

KEN WEBSTER
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| DATA SHEET 4 - EQUIPMENT REQUIREMENTS

(S5)

' SERVICE BRAKE SYSTEM (S5.1)

I Vehicle equipped with a service brake system acting on all wheels?

YES
Wear Adjustment (S5.1.1):
l Service Brakes are compensated for wear by means of a system
of automatic adjustment? YES
l Describe: DISC BRAKE - AUTOMATIC CLEARANCE TAKE-UP.
Wear Status (S5.1.2):
Wear status of service brakes is indicated by:
| (A) Acoustic or optical device? NO
Describe: N/A
I (B) Visual check outside or under vehicle? NO
Describe: N/A
PARKING BRAKE SYSTEM (S5.2)
Vehicle equipped with a parking brake system of a friction type
with solely mechanical means to retain engagement: YES
CONTROLS (S5.3)
(A) Service brakes activated by means of a foot control? YES
(B) Parking brake control is independent of the service
brake control? YES
I (C) Parking brake control is hand or foot operated? YES
(D) ABS, if equipped, cannot be manually disabled? YES
[ DATA INDICATES COMPLIANCE: N/A

COMMENTS :
- - \' s
I Tester/Technician: iJZ%\) Date: (Q 72%’({ i
EASTERDAY i
I Quality Assurance: %%
' : KEN WEBSTER
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APPENDIX B

Vehicle Weights
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DATA SHEET 3 - VEHICLE WEIGHT

VEHICLE: FORD 1997 TAURUS 4-DOOR SEDAN

NHTSA No.

333

Date: 10/22/98

I Tire Pressure(cold): Front (kpa) 228

Odometer: Start 30855
Scale(s) Used: TRC Toledo Scales

Rear (kpa) 228
End 31339

NOTE: GVWR, LLVW and axle weights to be measured within +0% and -1%.

GVWR/GAWR INFORMATION
(From Veh. Certification Label)
~ GVWR(Kg): 2142

GAWR Front(Kg): 1168

GAWR Rear(Kg): 985

UNLOADED VEHICLE WEIGHT(UVW)

L Front(Kg): 494
R Front(Kg): 499
T Front(Kg): 993
Total UVW(Kg): 1547

L Rear(Kg): 281
R Rear(Kg): 272
T Rear(Kg): 553

TARGET LIGHT LOADED WEIGHT(LLVW):

NOTE 1: LLVW = UVW+181.4Kg

‘ACTUAL LIGHT LOADED WEIGHT(LLVW):

NOTE 2: Weight distributed in front passenger seat area.
NOTE 3: Neither axle load at LLVW less than at UVW; ballast as required.

L Front(Kg): 540 L Rear(Kg): 322
R Front(Kg): 549 R Rear(Kg): 318
T Front(Kg): 1089 T Rear(Kg): 640

Total LLVW(Kg): 1728

Load: Driver/Observer 68(Kg)+ Instru.29(Kg)

L Front(Kg): 540
R Front(Kg): 549
T Front(Kg): 1089

L Rear(Kg): 322
R Rear(Kg): 318
T Rear(Kg): 640
Total Actual Test LLVW(Kg): 1728

+ Ballast 84(Kg) = 181.44(Kg)

FULLY LOADED TEST WEIGHT (ACTUAL GVWR)

NOTE 1: Vehicle loaded so axle loads proportional to GAWR shown previously.

NOTE 2: But no axle weight to be less than at LLVW.

NOTE 3: If weight on any axle at LLVW exceeds the axle’'s proportional share-
of the GVWR, the load required to reach GVWR is placed so that the weight

on that axle remains the same as at LLVW.

L Front(Kg): 576 L Rear(Kg): 494

R Front(Kg): 585 R Rear(Kg): 485
T Front(Kg): 1161 T Rear(Kg): 980

Total Fully Loaded GVWR(Kg): 2141

Load: Driver/Observer 68(Kg) + Instru. 29(Kg) + Ballast 181(Kg)=

Technician: “Ka'u R )\?im/; Loadce)

KM?NEMHE&N[ 58% 0

Quality Assurance: %wé( '

Date: Lﬂbz 8'6} C

279(kg)

KEN WEBSTER
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APPENDIX C

Instrumentation
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INSTRUMENT CALIBRATION (12 MONTH MAXIMUM INTERVAL)

VEHICLE: 1997 Ford Taurus LX; TRC NO.: 333 ;

DATE: 10/22/98

INSTRUMENT [ SERIAL NUMBER | CALIBRATION DATE | NEXT CALIBRATION
Data Acquisition System - Link Engrg. 2030 01/12/99 01/12/00
Computer — Dell CPi D266XT/Link Engrg. 70442 01/12/99 01/12/00
Software - Link Engrg. Rev Data TRC Propr. NA NA
LF Torque Wheel Not Utilized
RF Torque Wheel Not Utilized
LR Torque Wheel Not Utilized
RR Torque Wheel Not Utilized
LF Slip Ring Not Utilized
RF Slip Ring Not Utilized
LR Slip Ring Not Utilized
RR Slip Ring Not Utilized
Applied Force Transducer — Key 1538-02 167 Each Test Each Test
Assorted Pipe-Handle Steel Weights Not Available 10/06/98 10/06/99
Hand Transducer — Sensor Devel. 10118 169755 Each Test Each Test
LF Hydraulic Pressure Transducer Not Utilized
RF Hydraulic Pressure Transducer Not Utilized
LR Hydraulic Pressure Transducer Not Utilized
RR Hydraulic Pressure Transducer Not Utilized
Accelerometer - Setra (+ or- 15 g) 791029 Each Test Each Test
ADAT Doppler Radar Sensor DSR-6/1aa 140.0027 Each Test Each Test
Wind Velocity - Campbell Scientific J2255 05/01/98 05/01/99
Ambient Temperature Gauge - Campbell P3420015 05/01/98 05/01/99
LF Brake Thermocouple - Temprel/Link T52-0B-24K Ea. Test wi/Link Ea. Test w/Link
RF Brake Thermocouple - Temprel/Link T52-0B-24K Ea. Test w/Link Ea. Test w/Link
LR Brake Thermocouple - Temprel/Link T52-0B-24K Ea. Test wi/Link Ea. Test wi/Link
RR Brake Thermocoupie - Temprel/Link T52-0B-24K Ea. Test wiLink Ea. Test w/Link
Lock-up Detection System TRC Propr. Each Test Each Test

16




APPENDIX D

Maximum Lever Force Calculations
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1997 FORD TAURUS LX
HAND CONTROL TESTS

CALCULATIONS FOR TARGET MAXIMUM
SERVICE BRAKE LEVER FORCE

FMVSS 135 maximum allowable force as applied to the center of the service brake
control is 500 Newtons (N)

500N x 11 in. = Xin. x YN
YN = [500N x 11 in. (279.4 mm)]/ X in.

HC #1 = X = 8.25 in. (209.6 mm), Y = 667N
HC #2&3 = X = 8.875 in. (225.4 mm), Y = 620N
HC #4 = X = 9 in. (228.6 mm), = Y = 611N

HC #5 = X = 8.625 in. (219.1 mm), Y = 638N

3.75 inches
((ﬁ’
<
11 inches
X

X = Distance from the center line of the service brake lever pivot/attachment point to the
centerline of the handbrake actuator's attachment clamp. Distance varied somewhat
between the different hand controls.

BRAKEPED.COR
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APPENDIX E

Test Data
Foot Controlled Baseline

Tested from 10/22/98 to 11/26/98
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DATA SHEET 5 - VEHICLE MAX SPEED

VEHICLE: FORD 1997 TAURUS 4-DOOR SEDAN NHTSA No. 333 Date: 10/22/98
Ambient Temperature: 11.11°C Wind Velocity: 17.70(KM/H)
Road PFC:94 Wind Direction: 291°

Odometer: Start *x%(Km) End *%x*(Km)

TEST WEIGHT: Total (Kg): 1728 Front (Kg): 1089 Rear (Kg): 640

ESTABLISH VEHICLE MAXIMUM SPEED

VEHICLE LOAD: LLVW IBT: N/A
GEAR: Drive DECEL RATE: N/A

PEDAL FORCE: N/A WHEEL LOCKUP: N/A
TEST SPEED: Maximum attainable from INTERVAL: N/A

a standing start in 3.2 km.

1. Ballast Vehicle to LLVW
2. Accelerate at a maximum rate from a standing start
for a distance of 3.2 km on a level surface.
. Repeat in opposite direction.
4. Record speed attained in each direction and use the
average of the two runs.

w

MAX SPEED (km/h) Time
DIRECTION 0 - 100 KPH
Visual Recorded (seconds)
Run No. 1 South 170.9 170.9 10.18
Run No. 2 North 170.9 170.9 9.79

AVERAGE =170.9

COMMENTS: INV DATA, Section 0001, 11/23/98, 11:11:13

Performed only during this baseline/foot apply test

This vehicle maximum speed test was not repeated for hand control tests.

[ - -G C
Tester/Technician: AL a¢: % Date: k&o&g C/ /
EASTERDAY /
Quality Assurance: %/& 'z

KEN WEBSTER
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Vehicle:

Make:

Model:

Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD NHTSA NUMBER: 333 Transportation Research Center, Inc.
TAURUS 10820 State Route 347

X East Liberty, Ohio 43319

4-DOOR SEDAN

228 (Kpa)

228 (Kpa) Date Tested: 11/16/98

DATA SHEET 10 - BURNISH AT GVWR

Testing Conditions: INV DATA, Section 0002, 11/16/98, 11:20:40

Weather Conditions:

Schedule:
Initial Brake Tempe
Initial Speed 80 km

Wind:

rature Less Than 100°C
/h to zero

200 stops with transmission in.gear

Start 0Odo.: - End 0do.:

Performance Requirements:
Interval between runs: Time necessary to reduce IBT to 100 C° OR
2 km distance, whichever oceyrs first.
Constant decel rate: 3.0 m/s
pedal force adjusted to maintain constant decel.
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT  MAX. AVG.
INIT FRONT FRONT REAR REAR PEDAL PEDAL AVG.

STOP SPD IBT IBT IBT IBT FORCE FORCE DECEL
# (kph) (°C) (eC) (eC)  (°C) (N) (N) (m/sec?)

1 80.63 53 58 48 54 73.54 56.07 2.83
10 79.89 106 129 142 146 65.37 49.94 . 2.69
20 80.50 115 129 128 135 €5.87 50.29 2.55
30 79.71 101 128 122 124 68.83 51.19 3.15
40 80.13 28 128 121 125 63.44 46.33 2.19
50 80.06 102 114 93 98 69.00 49.03 2.82
60 79.80 92 121 134 148 64.12 45.90 2.78
70 79.24 100 128 130 134 75.44 55.10 2.86
80 80.05 101 118 111 127 73.56 49.04 2.41
90 79.54 97 123 127 142 77.24 51.45 2.84
100 79.98 102 127 131 134 72.29 50.59 2.87
110 79.84 106 i21 124 127 70.26 47.46 2.81
120 80.10 98 129 100 103 67.28 52.57 2.78
130 80.24 103 130 113 119 67.40 51.50 2.91
140 80.37 108 122 125 136 71.23 50.07 3.05
150 80.36 101 128 126 129 70.66 46.79 2.78
160 7%.20 102 124 112 i23 67.37 47.58 2.77
170 80.19 98 114 102 112 84.24 55.41 2.61
180 80.36 97 108 121 135 81.9%4 58.04 2.80
130 80.09 102 114 127 131 69.42 52.36 2.85
200 80.48 100 115 126 124 64.72 46.42 2.86

Schedule:
Adjust service brak

Left Front: DISC NONE
Right Front: DISC  NONE

Left Rear: DISC  NONE
Right Rear: DISC  NONE

DATA INDICATES COMPLIANCE
Dr

Approving Laboratory Offi

es;

s YBS (X) NO ()

BRAKE ADJUSTMENT

record procedure and amount adjusted.

iver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS

cial: KEN WEBSTER

Date:
Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347

Model: LX EBEast Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN

Front Cold Tire Pressure: 228 (Xpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 11/23/98

DATA SHEET 11 - COLD EFFECTIVENESS AT GVWR

Testing Conditions: INV DATA, Section 0015, 11/23/98, 14:20:11

Weather Conditions: G56°F Wind: 7 mph 291° Start Odo.: 31219 End Odo.: 31246
Schedule: Performance Requirements:
Initial Brake Temperature 65 - 100 C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 70m
6 stops with transmission in neutral Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED  MAX. AVG. .
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (eC)  (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 99.52 75 79 61 72 54.6 55.2 447.52 257.%90 10.31 5.93
2 99.96 81 84 61 74 54.4 54.5 496.58 244.83 11.04 5.70
3 100.19 87 94 73 92 54.4 54.2 504.11 275.60 11.77 5.81
4 89.95 86 95 69 87 53.4 65.9 474.13 252.52 11.16 5.99
5 100.17 84 84 72 91 54.9 54.7 434.86 213.63 11.72 4.61
6 99.44 83 94 69 87 54.2 54.8 438.16 294.41 10.41 5.90

STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock up - Direction of Stop - Stay in Lane)
1 - - NOX SOUTH YES

2 - NOX SQUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - NOX SOUTH YES

6 - NOX SOUTH YES

Corrected Distances are used to determine shortest stopping distance.

DATA INDICATES COMPLIANCE: YES (X) NO ()

Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: LX Bast Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 11/24/98

DATA SHEET 12 - HIGH SPEED EFFECTIVENESS AT GVWR

Testing Conditions: INV DATA, Section 0020, 11/24/98, 08:56:29

Weather Conditions: 47°F Wind: 7 mph 182° Start Odo: 31255 End Odo: 31266
Schedule: Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed: 80% max km/h, not greater than 160km/h Stopping Distance less than: 138.9 meter
6 stops with transmission in gear Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# {kph) (°C) (°C}) (°C)  (°Q) (meter) (metex) (N} (N} (m/sec?) (m/sec?)
1 136.27 85 97 74 88 105.9 106.6 561.02 343.24 9.84 6.33
2 135.25 72 90 66 64 101.3 103.6 563.62 364.71 10.73 6.37
3 136.07 71 88 81 88 102.3 103.3 499.25 333.70 10.59 7.03
4 134.78 76 98 84 82 99.7 102.6 538.47 330.50 11.56 6.27
S 136.16 76 94 72 72 101.5 102.4 464.19 186.55 12.82 3.86
6 136.57 77 93 74 70 102.0 102.2 492.10 265.53 10.14 5.60
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock up - Direction of Stop - Stay in Lane)
1 NOX SOUTH YES
2 - NOX SOUTE YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
5 - NOX SQUTH YES
6 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: ILX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) ) Date Tested: 11/24/98

DATA SHEET 13 - STOPS WITH ENGINE OFF AT GVWR

Testing Conditions: INV DATA, Section 0025, 11/24/98, 10:41:53

Weather Conditions: 42°F Wind: 10 mph 141° Start Odo.: 31269 End Odo.: 31274
Schedule: Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 70m
6 stops with transmission in neutral Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX . AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C)  (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 100.22 71 80 64 57 61.8 61.5 445.72 262.60 11.24 5.34
2 100.04 82 103 76 68 55.3 55.3 457.79 271.59 13.43 5.80
3 938.61 83 96 75 68 54.2 54.6 457.26 236.78 11.30 5.46
4 99.55 84 97 76 72 54.2 54.7 623.21 297.64 12.14 6.03
s 100.21 83 96 75 68 54.6 54 .4 465.44 312.91 10.32 6.36
6 99.44 80 97 76 .69 55.1 55.7 467.30 282.70 13.65 5.92

STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
5 - NOX SOUTH YES
6 - ' NOX SOUTH YES
DATA INDICATES COMPLIANCE: YEBS (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:

Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Chio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 11/24/98

DATA SHEET 14 - COLD EFFECTIVENESS AT LLVW

Testing Conditions: INV DATA, Section 0030, 11/24/98, 12:44:53

Weather Conditions: 52°F Wind: 16 mph 144° Start Odo.: 31277 End Odo.: 31282
Schedule: Performance Reguirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 70m
6 stops with transmission in neutral Pedal force between 65N and SOON

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL  PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C) (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 100.07 65 74 €3 66 57.5 57.4 327.42 240.15 10.06 7.59
2 100.06 77 87 61 63 53.2 53.2 530.59 385.13 11.79 7.96
3 99.68 83 94 56 57 53.4 53.7 464.74 387.86 10.9%4 8.23
4 99.90 83 100 52 52 53.5 53.6 455.03 344.06 10.82 8.08
5 99.08 80 97 48 46 52.7 53.7 465.67 384.56 11.13 8.28
6 100.64 72 90 43 39 52.8 52.2 486.24 387.01 . 12.33 8.32
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
5 - NOX SOUTH YES
6 - NOX SQUTH YES
DATA INDICATES COMPLIANCE: YES (X) No ()
Driver: KAREN EASTERDAY Obsexrver: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving .Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333 Transportation Researxch Center,
Make: TAURUS . 10820 State Route 347
Model: LX East Liberty, Ohio 43319
Body Style: 4~DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 11/24/98

DATA SHEET 15 - HIGH SPEED EFFECTIVENESS AT LLVW

Testing Conditions: INV DATA, Section 0035, 11/24/98, 13:24:16

Weather Conditions: G55°F Wind: 16 mph 158° Start Odo.: 31282 End Odo.: 31293
Schedule: Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed: 80% max km/h Stopping Distance less than _138.Sm
6 stops with transmission in gear Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL

# (kph) (°C) (°C) (eC)  (°QC) (meter) (meter) (N) (N) (m/sec?) (m/sec?)

1 135.50 57 76 38 34 100.0 101.8 440.77 298.74 11.22 ‘8.15

2 136.53 67 86 39 36 101.1 101.4 §57.84 396.67 11.10 8.04

3 135.53 74" 92 37 36 99.2 100.9 391.82 300.%4 11.50 8.21

4 135.96 79 94 36 37 103.9 105.0 433.23 327.30 14.19 7.85

5 135.58 78 89 40 43 102.3 104.0 434.91 348.67 10.60 8.02

6 136.92 83 97 41 41 101.4 101.1 ~  454.16 358.43 11.16 8.03
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop -~ Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - NOX SOUTH YES

6 - NOX SOUTH " YES

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle:

Make:

Model:

Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD
TAURUS

X

4-DOOR SEDAN
228 (Kpa)
228 (Kpa)

NHTSA NUMBER: 333

DATA SHEET 16

Transportation Research Center, Inc.
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 03/18/99

- ANTILOCK FUNCTIONAL FAILURE AT LLVW

Testing Conditions: INV DATA, Section 0040, 03/18/99, 14:31:13

Weather Conditions: 39°F Wind: 18 mph 285° Start

Odo.: 33318 End Odo.: 33323

Schedule: Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 85m
6 stops with transmission in neutral Pedal force between 65N and 500N
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m
LEFT RIGHT LEFT RIGHT ' CORRECTED  MAX. AVG. .
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C) (°C) (meter) (meter) (N} (N) (m/sec?) (m/sec?)
1 100.16 66 64 53 51 7%.7 71.5 144.93 113.77 8.93 5.70
2 100.96 79 75 47 46 58.5 57.4 165.72 125.54 9.10 6.76
3 99.42 92 87 48 S1 58.3 59.0 140.54 108.73 8.58 6.40
4 100.07 87 85 43 45 62.1 62.0 136.09 108.31 8.98 5.99
5 100.06 90 86 45 46 58.6 58.5 134.93 103.95 9.22 6.30
) 99.55 93 89 41 42 57.7 58.2 167.41 119%9.62 9.88 6.72
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
5 - NOX SOUTH YES
6 - NOX SOUTH YES
How was the ABS failure induced: REMOVED FUSE FROM FUSE PANEL LOCATED UNDER DASHBOARD.

Is brake system indicator lamp activated: YES (X) NO ()

Vehicle not equipped with variable proportioning valve. Data Shee

t 17 not included.

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS

Approving Laboratory Official: KEN WEBSTER

Obsexver: NONE
Date:
Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333 Transportation Research Center,
Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN :
Front Cold Tire Pressure: 228 (Kpa)

Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 03/18/9%

DATA SHEET 22 - ANTILOCK FUNCTIONAL FAILURE AT G

Testing Conditions: INV DATA, Section 0070, 03/18/99, 13:22:12

Weather Conditions: 38°F Wind: 19 mph 288° Start Odo.: 33310 End Odo.: 33315
Schedule: Performance Reguirements:
Initial Brake Temperature 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 85m
6 stops with transmission in neutral Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.S5m

LEFT RIGHT LEFT RIGHT CORRECTED  MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MaX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL

# (kph) (°C) (°C) (°C) (°Q) (meter) (meter) (N) (N} (m/sec?) (m/sec?)

1 99.99 76 75 77 67 64.5 64.5 467.36 327.92 9.38 6.57

2 99.84 93 90 77 71 : 59.4 59.5 321.27 193.3% 9.08 5.95

3 99.63 86 83 61 59 61.7 62.2 234.28 149.90 8.95 6.11

4 99.45 91 86 60 59 €2.6 63.3 171.64 129.41 8.54 6.18

5 100.33 90 81 57 56 65.8 65.4 254.06 148.76 8.67 6.12

6 100.18 81 82 57 55 64.4 64.2 203.82  138.00 9.22 5.98
STOP ’ DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - LFX-END SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - NOX SOUTH YES

6

- NOX SOUTH YES

How was the ABS failure induced: REMOVED FUSE FROM FUSE PANEL LOCATED UNDER DASHBOARD.

Is brake system indicator lamp activated: YES (X) NO ()

Vehicle not equipped with variable proportioning valve. Data Sheet 23 not included.

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347

Model: LX ’ East Liberty, Chio 43319
Body Style: 4-DOOR SEDAN

Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 11/24/98

DATA SHEET 24 - BRAKE POWER UNIT OR PWR ASSIST UNIT IN/OP AT GVWR

Testing Conditions: INV DATA, Section 0080, 11/24/98, 15:12:15
Weather Conditions: 43°F Wind: 3 mph 174° Start Odo.: 31296 End Odo.: 31310
Failure Simulation: Disconnect primary source of power.

Method of rendering inoperative: Remove Engine Vacuum Hose at Booster

Schedule: Performance Reguirements:
Initial Brake Temperature 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 168m
6 stops with transmission in neutral Pedal force between 65N and 500N
) No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m
LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL  PEDAL MAX . AVG.
STOP  SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (eC)  (°Q) (meterx) (meter) (N) (N) (m/sec?) (m/sec?)
1 99.65 72 88 61 58 193.7 195.0 508.59 478.71  3.13 2.33
2 99.01 71 82 68 74 195.3 199.2 544.70 479.31 2.81 2.24
3 101.17 84 95 77 83 175.9 171.9 518.03 478.84 2.97 2.45
4 99.42 81 90 67 71 184.9 187.1 496.92 474.99 2.83 2.33
) 100.03 88 96 71 74 181.4 181.3 497.87 479.41 3.74 2.44
6 " 99.95 86 94 67 69 174.0 174.1 503.08 489.57 3.07 2.51
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
s - NOX SOUTH YES
6 - NOX SOUTH YES

Is the brake system indicator lamp activated: YES (X) NO ( )

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle:
Make:
Model:
Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD

TAURUS
X

4-DOOR SEDAN
227.5 (Kpa)
227.5 (Kpa)

NHTSA NUMBER: 333

DATA SHEET 26

Transportation Research Center,
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 11/26/98

- HEATING SNUBS AT GVWR

Testing Conditions: INV DATA, Section 0090, 11/26/98, 10:58:57

12

1]
H
[e]
o

"
‘O W o N W N 3R

el o sl
[ I S VORI

DATA INDICATES COMPLIANCE:

Schedule:
Conduct 15 snubs from 120 Km/h or 80% Vmax, whichever is
slower, to 1/2 of initial speed.

Attain required decel in 1 second and maintain that decel.

Performance Requirements:
Initial IBT for first snub is 55-65°C

Maintain 3.0 m/s/s deceleration

Interval between snubs is 45 seconds and WOT to initial speed.

il
[

Time AVG. LEFT RIGHT LEFT RIGHT

AVG. Between PEDAL FRONT FRONT REAR REAR INIT
DECEL Snubs FORCE IBT IBT IBT IBT SPD
(m/sec?) (second) (N) (°C) (°C) (°C)  (°C) (kph)
3.01 -=-NA-- 50.43 64 65 58 58 120.38
3.39 54 50.68 112 120 94 101 120.43
3.11 38 44 .40 163 169 139 150 119.66
2.84 45 47.37 196 206 179 196 120.42
2.94 46 49.57 220 237 215 239 121.27
2.92 46 50.50 237 256 246 268 120.28
2.85 43 52.63 253 274 269 293 119.71
3.08 44 62.86 267 291 287 308 120.62
3.10 46 55.38 279 300 297 318 120.42
2.96 44 52.80 292 311 304 324 119.99
2.89 46 56.73 303 314 310 328 120.77
2.97 45 56.30 311 323 316 333 121.32
2.84 47 49.77 313 328 319 334 120.72
3.02 43 55.93 316 337 323 339 121.23
2.9%4 45 §1.40 319 336 328 343 119.85

DRIVER VEHICLE SNUB COMMENTS

(Wheel Lock-Up

- Direction of Stop -

Stay in Lane)

Driver: KAREN EASTERDAY

NOX
NOX
NOX
NOX
NOX
NOX
NOX
NOX
NOX
NOX
NOX
NOX
NOX
NOX
NOX

YES (X)

NORTH
EAST
EAST
SOUTH
SOUTH
SOUTH
WEST
WEST
NORTH
NORTH
NORTH
EAST
SOUTH
SOUTH
SOUTH

NO ()

Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

Observer: NONE

Date:
Date:
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Vehicle:

Make:

Model:

Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD
TAURUS

LX

4-DOOR SEDAN
228 (Kpa)
228 (Kpa)

NHTSA NUMBER:

DATA SHEET 27

.
333 Transportation Research Center, Inc.

10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 11/26/98

- HOT PERFORMANCE AT GVWR

Testing Conditions: INV DATA, Section 0095, 11/26/98, 11:10:13

Schedule:

Make 2 stops from 100 kph

Pedal Force: lst stop is done with an average force
less than the average recorded in the
shortest GVWR Cold Effectiveness stop.
2nd stop is done with a force less )
than 500 N.

No Lock-Up allowed longer than 0.1 sec above 15 km/h.

Distance Requirements are based on the following:

shortest stop in Data Sheet 11 is: 1

Performance Requirements:
Stop Number 1 must be less than: 83.7 (meter)

In addition the stopping distance for at least one of the
of the two hot stops must be less than: 89 (meter)

Initial speed of stop: 99.44 (kph)
Actual distance of stop: 54.2 (meter)
Average pedal force: 294.4 (N)
LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°Q) (°C) (°C) (°C) {meter) (meter) (N) (N} (m/sec?) (m/sec?)
1 100.42 331 349 336 3583 98.1 97.2 271.91 140.07 7.14 5.23
2 99.45 340 361 338 354 73.0 73.8 273.76 216.96 7.74 6.27
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
i - NOX WEST YES
2 - NOX WEST YES
DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle:

Make:

Model:

Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD
TAURUS

X

4-DOOR SEDAN
228 (Kpa)
228 (Kpa)

DATA SHEET 2

NHTSA NUMBER: 333

Transportation Research Center, Inc.
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 11/26/98

8 BRAKE COOLING STOPS AT GVWR

Testing Conditions: INV DATA, Section 0100, 11/26/

Schedule:
Initial Brake Temperature:
Achieved on completing Hot Performance
Initial Speed 50 km/h to zero
4 stops with transmission in gear

98, 11:12:57

Performance Requirements:
Constant Decel rate: 3.0 m/s/s

Pedal force adjusted as necessary
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

AVG. LEFT RIGHT LEFT RIGHT
INIT AVG. PEDAL FRONT FRONT REAR REAR
STOP SPD DECEL FORCE IBT IBT IBT IBT
# (kph) (m/sec?) (N) (°C) (°Q) (°C)  (°C)
1 50.41 3.20 55.98 296 302 291 306
2 50.64 3.07 54.68 239 234 242 257
3 50.69 2.84 53.48 194 190 204 219
4 50.39 3.09 51.53 160 159 175 191
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock up - Direction of Stop - Stay in Lane)
1 - NOX NORTH YES
2 - NOX NORTH YES
3 - NOX NORTH YES
.4 - NOX EAST YES
DATA INDICATES COMPLIANCE: YBS (X) NO ()

Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

Observer: NONE
Date:
Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333
Make: TAURUS
Model: LX
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa)

Transportation Research Center, Inc.
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 11/26/98

DATA SHEET 29 - RECOVERY PERFORMANCE AT GVWR

Testing Conditions: INV DATA, Section 0105, 11/26/98, 11:20:20

Weather Conditions: Wind: Start Odo.: End Odo.:

Schedule: Performance Requirements:
Make 2 stops from 100 kph One of the two stops must be within the following limits:

Pedal Force: 1st stop is done with an average force Upper limit of corrected stopping distance: 73.2 (meter)

less than the average recorded in the Lower limit of corrected stopping distance: 39.4 (meter)
shortest GVWR Cold Effectiveness stop.

2nd stop is done with a force less
than 500 N.
No Lock-Up allowed longer than 0.1 sec above 15 km/h.
Distance Requirements are based on the following:
shortest stop in Data Sheet 11 is:Stopl
Initial speed of stop: 99.44 (kph)
Actual distance of stop: 54.2 (meter)
Average pedal force: 294.4 (N)

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C) (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 100.11 137 139 158 173 65.0 64.8 187.32 136.79 8.66 7.58

2 99.47 151 163 167 187 559.0 59.6 443.85 363.06 9.86 7.95
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES .

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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APPENDIX F

Test Data

Hand Control #1
Howell Ventures Limited
Sure-Grip

Tested from 12/15/98 to 12/29/98

34



Body Style:
Front Cold Tire Pressure:
Rear Cold Tire Pressure:

Vehicle:

Make: TAURUS
Model: LX

1997 FORD

4-DOOR SEDAN
228 (Kpa)
228 (Kpa)

DATA SHEET 10

NHTSA NUMBER: 333

Testing Conditions: INV DATA, Section 0002, 12/15/98, 09:47:44

Weather Conditions:

Schedule:

Initial Brake Temperature Less Than 100°C

Wind:

Initial Speed 80 km/h to zerxo
200 stops with transmission in gear

LEFT RIGHT

INIT FRONT FRONT

STOP  SPD IBT IBT
# (kph) (°C) (°C)
1 79.46 39 61
10 80.06 104 116
20 79.66 111 112
30 79.10 106 104
40 79.45 108 127
50 79.86 109 111
60 80.12 105 108
70 80.93 90 98
80 79.91 112 114
90 79.58 108 108
100 7%.13 107 115
110 7%.78 108 112
120 79.76 107 103
130 79.29 101 99
140 80.05 98 101
150 78.76 97 102
160 80.41 98 96
170 79.56 95 102
180 79.60 98 103
190 79.91 100 87
200 79.93 94 102

Schedule:

Adjust service

Left Front:
Right Front:
Left Rear:

Right Rear:

DISC
DIsC
DIsC
DIsC

NONE
NONE
NONE
NONE

DATA INDICATES COMPLIANCE:

LEFT

REAR
IBT
(°Q)

S5
177
148
129
125
123
127

92
133
137
129
124
144
112
118
122
119
119
123
112
118

YES

Transportation Research Center,
10820 State Route 347
East Liberty, Ohio 43313

Date Tested: 12/15/98

~ BURNISH AT GVWR

Start Odo.: End Odo.:

Performance Requirements:

Inc.

Interval between runs: Time necessary to reduce IBT to 100 C° OR
2 km distance, whichever occgrs first.

Constant decel rate: 3.0 m/s

Pedal force adjusted to maintain constant decel.

No Lock-Up allowed longer than 0.1 sec above 15 km/h

Vehicl~ Must stay in lane of 3.5m

RIGHT MAX. AVG.
REAR PEDAL PEDAL AVG.
IBT FORCE FORCE DECEL
(°C) (N) (N) (m/sec?)
57 77.01 52.84 2.46
146 99.02 75.72 2.98
142 97.50 61.36 2.5%4
132 91.38 58.67. 3.22
134 75.72 53.26 3.08
132 79.31 48.57 2.94
132 84 .80 59.20 2.89
84 95.74 58.94 2.97
136 84 .54 55.23 2.90
135 74.53 53.62 2.73
133 75.84 54.34 2.97
131 83.61 59.74 3.06
143 79.10 52.57 2.88
115 83.91 61.64 2.78
123 106.06 63.67 2.84
122 88.03 56.95 3.07
112 88.77 60.30 2.85
117 89.04 69.88 3.12
119 92.24 58.77 3.03
106 100.59% 58.09 3.08
120 105.43 72.51 3.20

X)

NO ()

Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

BRAKE ADJUSTMENT

brakes; record procedure and amount adjusted.

Observer: NONE

Date:
Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 12/16/98

DATA SHEET 11 - COLD EFFECTIVENESS AT GVWR

Testing Conditions: INV DATA, Section 0015, 12/16/98, 13:12:14

Weather Conditions: 38°F Wind: 7 mph 260° Start Odo.: 31623 End Odo.: 31629
Schedule: Performance Requirements:
Initial Brake Temperature 65 - 100 C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 70m
6 stops with transmission in neutral Pedal force between 65N and S00N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL

# (kph) (°C) (°C) (°C)  (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)

1 100.56 67 63 56 49 60.6 60.0 591.60 329.%0 10.01 5.90

2 99.47 87 81 69 67 57.3 57.9 592.70 372.65 9.95 5.63

3 101.24 88 81 €7 67 55.6 54.3 612.19 368.20 11.74 5.57

4 100.97 93 83 72 71 56.0 54.9 597.36 380.92 9.87 5.45

5 99.41 78 74 59 55 140.7 142.4 649.54 199.73 11.85 3.20

6 100.08 75 68 . 54 45 58.6 58.5 524.53 363.39 10.18 5.85
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - ' NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

s - Computer continued to log after stop.

6 - NOX SOUTH YES

Corrected Distances are used to determine shortest stopping distance.

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle:

Make:

Model:

Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD
TAURUS

X

4-DOOR SEDAN
228 (Kpa)
228 (Kpa)

NHTSA NUMBER:

DATA SHEET 12 -

333 Transportation Research Center,
10820 State Route 347

East Liberty, Ohio 43319

Date Tested: 12/18/98

HIGH SPEED EFFECTIVENESS AT GVWR

Testing Conditions: INV DATA, Section 0020, 12/18/98, 11:40:00

Weather Conditions: 40°F Wind: 29 mph 164°

Schedule:

Initial Brake Temperature: 65-100°C

Initial Speed: 80% max km/h, not greater than 160km/h
6 stops with transmission in gear

Start Odo: 31650

End Odo: 31665

Performance Requirements:
One Stop with:
Stopping Distance less than: 138.9 meter
Pedal force between 65N and SOON
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C) (°Q) (meter) (metex) (N) (N) (m/sec?) (m/sec?)
1 135.93 79 83 72 71 101.8 102.9 750.40 466.08 10.68 6.79
2 136.31 77 91 70 63 97.7 98.3 406.44 341.72 10.89 6.55
3 136.74 88 93 69 61 106.3 106.3 348.98 284.98 9.44 6.38
4 135.54 71 86 67 58 100.2 102.0 513.93 390.89 11.18 7.22
5 135.87 66 81 56 50 98.2 99.4 734.61 380.65 11.72 6.26
6 136.03 61 75 52 46 105.2 106.2 627.93 424.92 11.79 6.51
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - NOX SOUTH YES

6 - NOX SOUTH YES

DATA INDICATES COMPLIANCE: YES (X) ©NO ()

Drivexr: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER
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Observer: NONE
Date:
Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333 Transportation Research Center,
Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Ohio 43319

Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 12/18/98

DATA SHEET 13 - STOPS WITH ENGINE OFF AT GVWR

Testing Conditions: INV DATA, Section 0025, 12/18/98, 14:28:34

Weather Conditions: 41°F Wind: 24 mph 161° Start Odo.: 31666 End Odo.: 31671
Schedule: Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 70m
6 stops with transmission in neutral Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C) (°C) {meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 99.52 62 84 54 47 60.3 60.9 432.62 359.42 9.31 5.96
2 100.24 60 79 58 49 61.5 61.2 388.47 314.71 9.19 5.86
3 100.05 77 92 69 64 57.8 57.7 529.21 375.84 9.44 6.10
4 99.87 78 95 72 67 57.4 57.6 358.98 263.07 9.50 5.86
5 100.30 76 93 76 67 55.3 54.9 481.30 326.56 9.75 5.92
6 99.8% 72 91 75 66 56.7 56.9 569.90 382.41 10.16 6.01
N
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop -~ Stay in Lane)
== =
1 o NOX SOUTH YES
2 - NOX SOUTH YES
3 -~ NOX SOUTH YES
4 - NOX SOUTH YES
S - NOX SOUTH YES
6 - NOX SOUTH YES

DATA INDICATES COMPLIANCE: YBS (X) No ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333 Transportation' Research Center, Inc.
Make: TAURUS 10820 State Route 347

Model: ILX EBast Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN

Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 12/28/98

DATA SHEET 14 - COLD EFFECTIVENESS AT LLVW

Testing Conditions: INV DATA, Section 0030, 12/28/98, 14:24:54

Weather Conditions: 37°F Wind: S5 mph 148° Start Odo.: 31682 End Odo.: 31690
Schedule: Performance Recquirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 70m
6 stops with transmission in neutral Pedal force between 65N and S0ON

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. ' AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C) (°QC) (meterx) (meter) (N) (N) (m/sec?) (m/sec?)
1 100.70 77 77 55 50 63.5 62.6 588.32 426.87 .17 5.60
2 99.54 92 91 49 51 58.7 59.2 597.19 392.22 9.52 5.96
3 100.40 84 84 44 51 57.0 56.5 631.93 421.57 10.62 " 6.09
4 98.94 76 71 48 53 58.6 59.8 604.19 426.66 10.05 6.54
5 100.24 84 87 46 49 56.3 56.0 616.53 404.69 9.99 6.05
6 99.11 91 91 46 48 56.2 57.2 534.54 365.85 10.46 6.39
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
5 - NOX SOUTH YES
6 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YEBS (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa) .
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 12/28/98

DATA SHEET 15 - HIGH SPEED EFFECTIVENESS AT LLVW

Testing Conditions: INV DATA, Section 0035, 12/28/98, 15:17:03

Weather Conditions: 38°F Wind: 8 mph 127° Start Odo.: 31693 End bdo.: 31706
Schedule: Pexformance Reguirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed: 80% max km/h Stopping Distance less than 138.9m
6 stops with transmission in gear Pedal force between 65N and S0ON

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MaX. AVG.
STOP SPD IBT IBT 1BT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# {kph) (°C) (°C) (°C) (°Q) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 136.80 76 81 54 52 110.7 110.6 459.69 386.51 10.72 6.81
2 135.73 87 86 59 59 104.9 106.5 417.36 311.09 11.21 6.41
3 136.62 81 83 53 57 106.0 106.2 680.38 440.35 12.08 6.74
4 135.28 84 87 56 61 104.9 107.2 635.34 411.98 13.26 6.47
5 136.48 88 89 54 63 104.8 105.2 £59.26 389.14 10.93 6.64
6 135.19 86 87 54 63 101.1 103.4 644.12 418.65 11.31 6.69

STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
5 - NOX SOUTH YES
6 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333. Transportation Research Center, Inc.

Make: TAURUS B 10820 State Route 347
Model: LX East Liberty, Ohioc 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa} Date Tested: 03/23/99

DATA SHEET 16 - ANTILOCK FUNCTIONAL FAILURE AT LLVW

Testing Conditions: INV DATA, Section 0040, 03/23/99, 10:23:28

Weather Conditions: 36°F Wind: 8 wmph 157° Start Odo.: 33413 End Odo.: 33418
Schedule: Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 85m
6 stops with transmission in neutral Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL

# {kph) (°C) (°C) (°C) (°Q) (meter) (meter) (N) (N) (m/sec?) (m/sec?)

1 98.29 81 81 83 71 65.7 68.1 200.19 149.13 11.37 5.49

2 100.02 88 89 71 63 52.7 52.7 220.07 153.14 9.98 6.83

3 100.57 92 93 66 54 61.2 60.5 223.18 138.59 11.14 5.92

4 99.10 83 91 53 43 53.0 54.0 208.57 152.81 11.35 7.09

5 98.83 80 88 46 40 55.1 56.4 218.34 128.09 9.88 6.25

6 100.09 76 84 44 35 55.1 55.0 248.69 138.39 10.26 6.41
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - LFX-INIT SOUTH YES

4 - NOX SOUTH YES

S - NOX SOUTH YES

6 - NOX SOUTH YES

How was the ABS failure induced: REMOVED FUSE FROM FUSE PANEL UNDER DASHBOARD.

Is brake system indicator lamp activated: YES (X} NO ()

Vehicle not egquipped with variable proportioning valve. Data Sheet 17 not included.

DATA INDICATES COMPLIANCE: YBS (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD
Make: TAURUS
Model: LX
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa)

NHTSA NUMBER: 333

Transportation Research Center,

10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 03/22/99

DATA SHEET 22 - ANTILOCK FUNCTIONAL FAILURE AT GVWR

Testing Conditions: INV DATA, Section 0070, 03/22/99, 13:31:31

Weather Conditions: 31°F Wind: 7 mph 160° Start Odo.: 33398 End Odo.:
Schedule: Performance Reguirements:

Initial Brake Temperature 65-100°C
Initial Speed 100 km/h to zero
6 stops with transmission in neutral

One Stop with:

33410

Stopping Distance less than 85m
Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h

Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL

# (kph) (°C) (°C) (°C)y (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)

1 100.24 69 69 73 69 64.9 64.6 397.49 255.09 9.72 6.21

2 99.50 90 87 73 74 66.2 66.8 248.46 173.05 8.80 5.98

3 100.86 63 71 77 64 57.5 56.5 286.80 238.75 9.62 6.61

4 100.62 74 82 81 68 71.2 70.3 218.11 157.58 9.36 5.63

s 99.81 85 88 83 78 63.3 63.5 215.13 153.67 9.21 5.84

6 100.21 89 93 80 76 61.7 61.4 292.5% 160.53 9.53 5.69
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - LFX-INIT SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - NOX SOUTH YES

6 - ) NOX SOUTH YES

How was the ABS failure induced: REMOVED FUSE FROM FUSE PANEL UNDER DASHBOARD.

Is brake system indicator lamp activated: YES (X} NO ( )

Vehicle not equipped with variable proportioning valve. Data Sheet 23 not included.

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Obsexver: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 12/29/98

DATA SHEET 24 - BRAKE POWER UNIT OR PWR ASSIST UNIT IN/OP AT GVWR

Testing Conditions: INV DATA, Section 0080, 12/29/98, 08:51:22
Weather Conditions: 33°F Wind: 15 mph 143° Start Odo.: 31714 End Odo.: 31726
Failure Simulation: Disconnect primary source of power.

Method of rendering inoperative: Remove Engine Vacuum Hose at Booster

Schedule: - Performance Requirements:

Initial Brake Temperature 65-100°C One Stop with:

Initial Speed 100 km/h to zero Stopping Distance less than 168m
6 stops with transmission in neutral Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/a
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 29%) FORCE FORCE DECEL DECEL

# (kph) (°C) (°Q) (eC)  (°Q) (metex) (meter) (N) (N) (m/sec?) (m/sec?)

1 99.62 €8 77 71 64 190C.4 191.8 660.58 592.74 2.93 2.30

2 99.84 71 83 70 62 184.5 185.1 662.01 600.73 2.92 2.38

3 99.91 78 90 69 58 180.7 181.0 663.15 611.20 3.03 2.44

4 100.91 77 91 67 S6 179.4 176.1 651.03 616.74% 3.19 2.46

) 99.60 79 93 69 56 183.9 185.4 657.43 588.85 3.03 2.41

6 * 99.98 73 8% 66 51 175.8 175.9 670.75 623.77 3.16 2.53
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - NOX SOUTH YES

6 - NOX SOUTH YES

Is the brake system indicator lamp activated: YES (X) NO ( )

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Front Cold Tire Pressure:
Rear Cold Tire Pressure:

Vehicle:
Make:
Model:

Body Style:

1997 FORD
TAURUS

X

4-DOOR SEDAN
227.5 (Kpa)
227.5 (Kpa)

DATA SHEET 26 -

NHTSA NUMBER: 333

Transportation Research Center,
10820 State Route 347
East Liberty, Chio 43319

Date Tested: 12/29/98

HEATING SNUBS AT GVWR

Testing Conditions: INV DATA, Section 0090, 12/29/98, 10:32:51

Schedule:

Conduct 15 snubs from 120 Km/h or 80% Vmax, whichever is
slower, to 1/2 of initial speed.

Attain required decel in 1 second and maintain that decel.
Interval between snubs is 45 seconds and WOT to initial speed.

Performance Requirements:
Initial IBT for first snub is 55-65°C

Maintain 3.0 m/s/s deceleration
Vehicle Must stay in lane of 3.5m

INIT

Stay in Lane)

Time AVG. LEFT RIGHT LEFT RIGHT
AVG. Between PEDAL FRONT FRONT REAR REAR
SNUB  DECEL Snubs FORCE IBT IBT IBT IBT
# (m/sec?) (second) (N) (°C) (°C) (°C)  (°Q)
1 5.77 --NA-- 164.96 57 53 47 39
2 3.43 47 57.99 122 113 103 98
3 3.19 45 47.13 164 160 146 137
4 3.18 45 48.47 196 187 186 174
5 2.91 44 46.74 219 225 225 208
6 2.73 45 42.58 239 243 259 238
7 2.87 47 58.56 255 258 281 258
8 2.78 44 60.26 273 268 296 276
9 2.87 45 62.03 291 278 311 293
10 2.9%4 44 58.92 309 284 319 305
11 2.99 45 62.96 322 294 332 311
12 2.97 47 57.06 326 294 336 317
13 3.11 43 59.79 326 307 341 318
14 2.95 45 60.32 323 311 343 319
15 3.00 47 57.63 321 316 348 324
STOP DRIVER VEHICLE SNUB COMMENTS
# (Wheel Lock-Up - Direction of Stop -
1 - NOX EAST
2 - NOX SOUTH
3 - NOX SOUTH
4 - NOX SOUTH
5 - NOX WEST
[ - NOX WEST
7 - NOX NORTH
8 - NOX NORTH
9 - NOX NORTH
10 - NOX EAST
11 - NOX EAST
12 - NOX SOUTH
13 - NOX SOUTH
14 - NOX SOUTH
15 = NOX WEST
DATA INDICATES COMPLIANCE: YBS (X) NO ()

Driver: KAREN EASTERDAY

Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

YES
YES
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Date:
Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Ccld Tire Pressure: 228 (Kpa)

Rear Cold Tire Pressure: 228 (Kpa) ' Date Tested: 12/29/98

DATA SHEET 27 - HOT PERFORMANCE AT GVWR

Testing Conditions: INV DATA, Section 0095, 12/29/98, 10:44:03

Schedule: Performance Requirements:
Make 2 stops from 100 kph Stop Number 1 must be less than: 83.7 (meter)
Pedal Force: 1lst stop is done with an average force In addition the stopping distance for at least one of the
less than the average recorded in the of the two hot stops must be less than: 89 (meter)

shortest GVWR Cold Effectiveness stop.
2nd stop is done with a force less
than 500 N.
No Lock-Up allowed longer than 0.1 sec above 15 km/h.
Distance Requirements are based on the following:
shortest stop in Data Sheet 11 is: 1
Initial speed of stop: 99.44 (kph)
Actual distance of stop: 54.2 (meter)
Average pedal force: 294.4 (N)

LEFT RIGHT LEFT RIGHT CORRECTED MAX . AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) {°C) (°C) (°C) (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 100.27 328 322 360 329 68.1 67.8 443.01 306.38 8.95 4.95
2 99.10 332 333 359 331 63.7 64.9 278.34 235.07 9.17 5.61
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX WEST YES
2 - NOX NORTH YES
DATA INDICATES COMPLIANCE: YBS (X) NO ()
Driver: KAREN EASTERDAY CObserver: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333 Transportation Research Center,
Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 12/29/98

DATA SHEET 28 - BRAKE COOLING STOPS AT GVWR

Testing Conditions: INV DATA, Section 0100, 12/29/98, 10:46:58

Schedule: Performance Regquirements:
Initial Brake Temperature: Constant Decel rate: 3.0 m/s/s
Achieved on completing Hot Performance Pedal force adjusted as necessary
Initial Speed 50 km/h to zero No Lock-Up allowed longer than 0.1 sec above 15 km/a
4 stops with transmission in gear Vehicle Must stay in lane of 3.5m

AVG. LEFT RIGHT LEFT RIGHT

INIT AVG. PEDAL FRONT FRONT REAR REAR
STOP  SPD DECEL FORCE IBT IBT IBT IBT
# {kph) (m/sec?) (N) (°C) (°C) (°C) (°Q)
1 50.22 2.87 67.98 289 280 304 284
2 50.09 2.80 59.19 239 221 251 240
3 50.81 3.39 64.99 197 179 211 206
4 50.02 2.94 57.12 160 153 182 179
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock up - Direction of Stop - Stay in Lane)
1 - NOX NORTH YES
2 - NOX NORTH YES
3 - NOX EAST YES
4 - NOX SOUTH YES

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD NHTSA NUMBER: 333
Make: TAURUS
Model: LX
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa)

Transportation Research Centexr, Inc.
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 12/29/98

DATA SHEET 29 - RECOVERY PERFORMANCE AT GVWR

Testing Conditions: INV DATA, Section 0105, 12/29/98, 10:53:57

Weather Conditions:

Schedule:

Wind:

Make 2 stops from 100 kph
Pedal Force: lst stop is done with an average force
less than the average recorded in the
shortest GVWR Cold Effectiveness stop.
2nd stop is done with a force less
than 500 N.
No Lock-Up allowed longer than 0.1 sec above 15 km/h.
Distance Reguirements are based on the following:
shortest stop in Data Sheet 11 is:Stopl
Initial speed of stop: 99.44 (kph)
Actual distance of stop: 54.2 (meter)
Average pedal force: 294.4 (N)

LEFT

Start Odo.

End Odo.:

Performance Requirements:
One of the two stops must be within the following limits:

Upper limit of corrected stopping distance: 73.2 (meter)
Lower limit of corrected stopping distance: 39.4 (meter)

RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP  SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C)  (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 100.37 139 138 163 161 62.8 62.3 563.95 310.87 10.56 5.73
2 °© 100.73 156 159 169 174 €3.5 62.6 463.44 299.29 12.40 5.57
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 ~ NOX SOUTH YES
DATA INDICATES COMPLIANCE: YES (X) NO ()

Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

Date:
Date:
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APPENDIX G
Test Data

Hand Control #2
Drive-Master Co., Inc.
Ultra-Lite XL

Tested from 2/02/99 to 02/08/99
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Body Style:
Front Cold Tire Pressure:
Rear Cold Tire Pressure:

Vehicle:

Make: TAURUS
Model: LX

4-DOOR SEDAN
228 (Kpa)
228 (Kpa)

1987 FORD MOTOR CO.

NHTSA NUMBER: 333

Transportation'Research Center, Inc.
10820 State Route 347
Bast Liberty, Ohio 43319

Date Tested: 02/02/99

DATA SHEET 10 - BURNISH AT GVWR

Testing Conditions: INV DATA, Section 0002, 02/02/99, 10:54:27

Weather Conditions:

Initial

Schedule:

Brake

37°F

Temperature Less Than 100°C

Wind:15 mph 262°

Initial Speed 80 km/h to zero
200 stops with transmission in gear

LEFT
REAR
IBT
(°C)

66
117
118
104

84
111

99
100

93

83
107
114
112
109
107

84
104

96

82

96

97

Start Odo.: 31766 End Odo.: 32051

Performance Requirements:
Interval between runs: Time necessary to reduce IBT to 100 C° OR
2 km distance, whichever occgrs first.
Constant decel rate: 3.0 m/s
Pedal force adjusted to maintain constant decel.
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

RIGHT  MaX. AVG.
REAR PEDAL PEDAL AVG.
IBT FORCE FORCE DECEL
(°C) (N} (N) (m/sec?)
79 83.04 64.14 2.72
138 101.69 71.66 2.92
141 89.02 62.18 2.71
130 94.87 71.71 3.15
106 99.39 64.74 3.01
141 87.58 67.13 2.97
114 81.58 55.92 3.22
113 107.32 67.21 3.23
108 83.08 56.84 2.80
103 78.96 56.14 2.86
130 76.57 57.32 3.19
126 82.40 50.60 2.92
116 86.05 60.49 3.08
112 75.02 53.05 2.84
113 82.11 60.12 3.33
98 82.07 62.99 2.99
122 83.85 64.80 2.90
122 96.56 71.29 2.99
101 100.25 63.69 2.94
113 106.74 76.47 2.98
111 95.74 76.71 2.90

DISC BRAKE NO ADJUSTMENT REQUIRED
DISC BRAKE NO ADJUSTMENT REQUIRED
DISC BRAKE NO ADJUSTMENT REQUIRED

LEFT RIGHT
INIT FRONT FRONT

STOP SPD IBT IBT
# (kph) (°C) (°C)

1 78.95 76 76

10 79.18 88 92

20 78.91 108 109

30 80.37 100 108

40 79.99 88 97

50 80.28 114 109

60 79.73 104 102

70 79.78 103 113

80 79.85 103 100

90 80.09 91 94
100 80.69 108 109
110 81.03 103 104
120 80.40 96 104
130 80.30 104 107
140 79.67 102 107
150 . 80.96 86 102
160 79.79 91 101
170 80.48 89 84
180 80.19 88 88
190 80.46 93 92
200 79.78 90 82

Schedule:
Adjust service

Left Front: DIscC
Right Front: DISC
Left Rear: DISC
Right Rear: DISC

DISC BRAKE NO ADJUSTMENT REQUIRED

DATA INDICATES COMPLIANCE:

YES (X)

No ()

Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

BRAKE ADJUSTMENT

brakes; record procedure and amount adjusted.

Observer: NONE

Date:
Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: LX Bast Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)

Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 02/05/99

DATA SHEET 11 - COLD EFFECTIVENESS AT GVWR

Testing Conditions: INV DATA, Section 0015, 02/05/99, 09:01:24

Weather Conditions: 25°F Wind: 9 mph 146° Start Odo.: 32060 End Odo.: 32068
Schedule: Performance Requirements:
Initial Brake Temperature 65 - 100 C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 70m
6 stops with transmission in neutral Pedal force between 65N and S0ON

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED  MAX. AVG.

INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX . AVG.
STOP  SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C)  (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 99.82 76 77 65 77 56.3 56.5 473.41 256.58 9.06 5.42
2 99.74 77 81 67 77 53.4 53.6 534.16 314.49 9.74 5.73
3 100.48 83 88 72 84 52.4 51.9 489.59 281.96 10.87 5.57
4 100.71 81 84 68 79 52.2 51.5 533.73 338.88 10.66 5.96
5 99.73 83 87 75 89 52.9 53.2 567.19 284.29 10.82 5.02
6 99.39 86 89 74 87 54.4 55.1 523.63 264.16 10.07 5.46

STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

) - NOX SOUTH YES

6 - NOX SOUTH YES

Corrected Distances are used to determine shortest stopping distance.

DATA INDICATES COMPLIANCE: YES (X) RO ()

Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle:
Make:
Model:
Body Style:
Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD MOTOR CO.
TAURUS

LX

4-DOOR SEDAN

228 (Kpa)

228 (Kpa)

DATA SHEET 12 -

NHTSA NUMBER: 333

Transportation Research Center, Inc.
10820 State Route 347
EBEast Liberty, Ohio 43319

Date Tested: 02/05/99

HIGH SPEED EFFECTIVENESS AT GVWR

51

Testing Conditions: INV DATA, Section 0020, 02/05/99, 10:21:36
Weather Conditions: 29°F Wind: 9 mph 165° Start Odo: 32073 End Odo: 32083
Schedule: Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed: 80% max km/h, not greater than 160km/h Stopping Distance less than: 138.9 meter
6 stops with transmission in gear Pedal force between 65N and 500N
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m
LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299)- FORCE FORCE DECEL DECEL
# {kph) (°Q) (°C) (°C)  (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 136.61 69 75 56 57 $5.5 95.7 389.35 292.22 10.58 6.19
2 136.46 72 80 59 S8 97.1 97.4 472.48 259.75 11.28 5.52
3 135.61 71 77 58 55 96.1 97.7 527.94 325.01 10.34 6.00
4 134.93 70 79 57 54 95.4 87.9 439.59 253.51 10.46 5.99
5 136.22 73 83 62 57 96.3 97.0 449.94 322.53 10.23 6.43
6 135.58 73 78 64 62 97.8 99.5 445.96 240.64 10.33 6.20
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
S - NOX SOUTH YES
6 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YBS (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:



Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333

Make: TAURUS
Model: 1LX
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa)

DATA SHEET 13

Transportation Research Center, Inc.
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 02/05/99

- STOPS WITH ENGINE OFF AT GVWR

Testing Conditions: INV DATA, Section 0025, 02/05/99, 12:08:22

Weather Conditions: 33°F Wind: 6 mph 196°

Schedule:
Initial Brake Temperature: 65-100°C
Initial Speed 100 km/h to zero
6 stops with transmission in neutral

Start Odo.:

32085

End Odo.: 32092

Performance Requirements:
One Stop with:

Stopping Distance less than 70m
Pedal force between 65N and 500N
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MaX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C) (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 99.73 85 85 60 58 55.3 55.6 327.33 225.01 9.64 5.63
2 99.03 20 91 66 66 53.8 54.9 304.18 213.26 9.61 5.75
3 100.99 77 79 54 51 55.2 54.2 421.99 238.54 9.44 5.58
4 101.45 76 79 55 S6 56.0 54.4 337.27 216.09 9.29 5.52
) 99.49 93 92 66 68 53.9 54.5 411.06 261.36 9.24 5.54
6 100.09 87 89 62 64 54.0 53.9 430.17 272.76 9.62 5.55
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

S - NOX SOUTH YES

6 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YES (X) NO ()

Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

Observer: NONE

Date:
Date:
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Vehicle:

Make:

Model:

Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD MOTOR CO.
TAURUS

X

4-DOOR SEDAN

228 (Kpa)

228 (Kpa)

NHTSA NUMBER: 333

Transportation Research Center,
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 02/05/99

DATA SHEET 14 - COLD EFFECTIVENESS AT LLVW

Testing Conditions: INV DATA, Section 0030, 02/05/99, 13:23:26

Weather Conditions: 35°F Wind: 10 mph 152°

Start Odo.: 32085 End Odo.: 32100

Schedule: Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 70m
6 stops with transmission in neutral Pedal force between 65N and 500N
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m
LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C)  (°Q) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 100.10 69 75 47 51 53.6 53.5 465.72 336.34 10.15 5.91
2 99.88 80 87 44 46 53.3 53.5 408.59 261.75 11.84 6.01
3 99.27 86 93 42 42 54.3 55.1 437.20 263.69% 11.27 5.77
4 99.49 92 91 39 40 53.2 53.8 547.65 357.02 13.21 5.92
5 99.89 74 81 32 32 53.2 53.3 $91.50 338.47 13.30 6.01
6 102.31 88 92 38 39 90.2 86.2 573.03 254.297 11.58 4.67
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - ~ NOX SOUTH YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
5 - NOX SOUTH YES
6 PREMATURE TRIGGER NOX SOUTH YES
DATA INDICATES COMPLIANCE: YES (X) NO ()

Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

OCbserver: NONE

Date:
Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center,

Make: TAURUS 10820 State Route 347
Model: LX Bast Liberty, Ohio 43319

Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 02/05/99

DATA SHEET 15 - HIGH SPEED EFFECTIVENESS AT LLVW

Testing Conditions: INV DATA, Section 0035, 02/05/99, 13:57:08

Weather Conditions: 35°F Wind: 16 mph 132° Start Odo.: 32100 End Odo.: 32111
Schedule: Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed: 80% max km/h Stopping Distance less than _138.9m
6 stops with transmission in gear Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C) (°QO) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 134.29 58 67 28 27 91.7 95.1 537.65 317.87 12.46 6.56
2 136.23 83 91 41 39 97.3 98.0 487.67 286.12 11.19 6.44
3 135.67 84 89 39 38 97.1 98.6 572.26 143.93 14.02 2.%91
4 135.53 83 81 51 55 94.1 95.7 575.03 327.33 12.62 6.63
5 134.88 81 85 44 44 93.8 96.4 516.68 304.31 13.90 6.55
6 137.69 75 84 41 37 96.9 95.5 523.13 360.%2 12.29 6.54

STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
3 - NOX SOUTH YES
4 - NOX . SOUTH YES
S - NOX SOUTH YES
6 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YBS (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:

Approving Laboratory Official: KEN WEBSTER Date:
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Ve

Body
Front Cold Tire Pre
Rear Cold Tire Pre

Testing Conditions

Weather Conditions

Schedule:

hicle: 1997 FORD MOTOR CO.

Make: TAURUS

Model: LX

Style: 4-DOOR SEDAN

ssure: 228 (Kpa)
ssure: 228 (Kpa)

DATA SHEET 16 - ANT

NHTSA NUMBER: 333

Transportation Research Center,

10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 03/22/99

ILOCK FUNCTIONAL FAILURE AT LLVW

: INV DATA, Section 0040,  03/22/99, 10:27:

:  32°F

Wind: 15 mph 279°

Initial Brake Temperature: 65-100°C
Initial Speed 100 km/h to zero
§ stops with transmission in neutral

Start Odo.:

42

33385

End Odo. :

Performance Requirements:
One Stop with:

Stopping Distance less than 85m
Pedal force between 65N and SOON

No Lock-Up allowed longer than 0.1 sec above 15 km/a

33330

Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# {kph) (eC) (°C) (°C) (°QC) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 100.28 17 74 68 67 59.8 59.5 208.74 163.03 9.78 6.67
2 99.63 94 83 59 64 54.9 55.3 220.50 153.46 9.65 6.90
3 99.35 94 84 56 56 55.3 56.1 217.98 147.66 9.70 6.55
4 101.07 82 73 40 41 57.3 56.1 204.93 157.46 9.93 7.03
5 99.45 78 70 32 34 55.5 56.1 208.80 161.57 11.27 6.76
6 99.44 82 75 33 37 57.7 58.3 216.26 147.59 10.02 6.16
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

S - LFX-MID SOUTH YES

6 - LFX-MID&END SOUTH YES

How was the ABS failure induced: REMOVED FUSE FROM FUSE PANEL UNDER DASHBOARD.

Is brake system indicator lamp activated: YES (X)

NO ()

Vehicle not equipped with variable proportioning valve. Data Sheet 17 not included.

DATA INDICATES COMPLIANCE:

Driver:

YES (X)

NO ()

KAREN EASTERDAY

Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

Observer: NONE

Date:
Date:
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Vehicle: 1997 FORD MOTOR CO.
Make: TAURUS
Model: LX
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa)

NHTSA NUMBER

DATA SHEET 22

: 333 Transportation Research Center, Inc.
. 10820 State Route 347

East Liberty, Chio 43319

Date Tested: 03/22/99

ANTILOCK FUNCTIONAL FAILURE AT GVWR

Testing Conditions: INV DATA, Section 0070, 03/22/99, 09:38:23
Weather Conditions: 31°F Wind: 15 mph 296° Start Odo.: 33377 End Odo.: 33382
Schedule: Performance Requirements:
Initial Brake Temperature 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 85m
6 stops with transmission in neutral Pedal force between 65N and S00N
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m
LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (eQ) (°C)  (°Q) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 101.01 81 81 80 77 72.9 71.4 257.46 195.52 8.50 5.73
2 99.70 91 85 69 73 74 .4 74.8 245.47 177.34 8.69 5.74
3 100.19 88 81 56 62 60.3 60.1 278.36 215.03 8.89 6.36
4 100.44 87 80 S3 58 63.8 63.2 238.18 189.43 8.64 6.21
5 100.64 78 70 44 46 67.0 66.1 220.26 170.08 8.45 5.98
6 938.76 85 74 52 52 60.3 €0.5 235.70 156.74 8.93 5.61
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop -~ Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
3 - LFX-END SOUTH YES
4 - NOX SOUTH YES
5 - LFX-MID SOUTH YES
6 - NOX SOUTH YES

How was the ABS failure induced: REMOVED FUSE FROM FUSE PANEL UNDER DASHBOARD.

Is brake system indicator lamp activated: YES (X) NO ()

Vebicle not equipped with variable proportioning valve. Data Sheet 23 not included.

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS

Approving Laboratory Official: KEN WEBSTER

Observer: NONE
Date:
Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Trangportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: LX East Liberty, OChio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 02/05/99

DATA SHEET 24 - BRAKE POWER UNIT OR PWR ASSIST UNIT IN/OP AT GVWR

Testing Conditions: INV DATA, Section 0080, 02/05/99, 15:11:42
Weather Conditions: 36°F Wind: 15 mph 137° Start Odo.: 32114 End Odo.: 32120
Failure Simulation: Disconnect primary source of power.

Method of rendering inoperative: Remove Engine Vacuum Hose at Booster

Schedule: Performance Regquirements:

Initial Brake Temperature 65-100°C One Stop with:

Initial Speed 100 km/h to zero Stopping Distance less than 168m
6 stops with transmission in neutral Pedal force between 65N and S00N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C)  (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 99.48 60 67 45 48 197.1 199.1 590.18 517.65 3.00 2.17
2 99.56 76 84 58 60 192.9 194.6 584.37 503.77 3.17 2.07
3 100.77 78 93 63 64 201.2 198.1 548.60 497.53 3.09 2.07
4 98.49 77 92 63 64 165.8 171.0 590.18 526.89 3.24 2.40
5 100.13 81 94 66 65 165.8 165.4 590.18 ©546.22 3.26 2.46
6 . 101.13 81 93 68 66 193.2 188.9 $90.14 492.48 3.07 2.24

STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

S - NOX SOUTH YES

6 - NOX SOUTH YES .-

Is the brake system indicator lamp activated: YES (X) NO ( )

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:

57



Testing Conditions: INV DATA,

Schedule:

Vehicle:
Make:
Model:

Body Style:
Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD MOTOR CO.

TAURUS
X

4-DOOR SEDAN
227.5 (Kpa)
227.5 (Kpa)

DATA SHEET 26

NHTSA NUMBER: 333

Transportation Research Center,

. 10820 State Route 347

East Liberty, Ohio 43313

Date Tested: 02/08/99

- HEATING SNUBS AT GVWR

Section 0090,

02/08/99,

10:25

Conduct 15 snubs from 120 Km/h or 80% Vmax, whichever is
slower, to 1/2 of initial speed.

Attain required decel in 1 second and maintain that decel.

120

Performance Requirements:
Initial IBT for first snub is 55-65°C

Maintain 3.0 m/s/s deceleration

Interval between snubs is 45 seconds and WOT to initial speed.

T

RIGHT

REAR
IBT
(°C)
41
84
130
171
211
248
266
282
299
308
317
321
326
334
332

Stay in Lane)

Time AVG. LEFT RIGHT LEF
AVG. Between PEDAL FRONT FRONT REAR

SNUB DECEL Snubs FORCE IBT IBT IBT

# (m/sec?) (second) (N) (°c) (°C) (°C

1 3.55 ~~NA-- 84 .38 54 51 44

2 3.54 47 70.67 106 94 82

3 3.60 45 59.96 148 134 124

4 3.04 44 45.51 182 167 166

5 2.94 45 55.62 210 193 197

6 2.98 45 52.65 228 213 225

7 2.99 45 54 .52 249 227 250

8 2.81 45 49.36 261 241 271

9 2.97 45 54.13 276 251 282
10 2.89 45 62.55 285 259 291
11 2.94 45 59.01 297 265 298
12 2.98 45 55.64 306 272 304
13 3.05 45 63.13 309 275 312
14 3.17 45 56.83 307 276 314
15 2.99 45 51.85 304 274 315
STOP DRIVER VEHICLE SNUB COMMENTS

# (Wheel Lock-Up - Direction of Stop

1 - NOX NORTH

2 - NOX EAST

3 - NOX EAST

4 - NOX SOUTH

£ - NOX SOUTH

6 - NOX SOUTH

7 - NOX WEST

8 - NOX NORTH

9 - NOX NORTH
10 - NOX NORTH
11 - NOX EAST
12 - NOX EAST
13 - NOX SOUTH
14 - NOX SOUTH
15 - NOX SOUTH
DATA INDICATES COMPLIANCE: YEBS (X) NoO ()

Driver: KAREN EASTERDAY

Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

YES
YES
YES
YES
YES
NOX
YES
YES

Observer: NONE

Date:
Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.

Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)

Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 02/08/99

DATA SHEET 27 - HOT PERFORMANCE AT GVWR

Testing Conditions: INV DATA, Section 0095, 02/08/9%9, 10:36:31

Schedule: Performance Requirements:
Make 2 stops from 100 kph Stop Number 1 must be less than: 80.3 (meter)
Pedal Force: 1st stop is done with an average force In addition the stopping distance for at least one of the

less than the average recorded in the of the two hot stops must be less than: 89 (meter)
shortest GVWR Cold Effectiveness stop.

2nd stop is done with a force less
than 500 N.

No Lock-Up allowed longer than 0.1 sec above 15 km/h.
Distance Requirements are based on the following:

shortest stop in Data Sheet 11 is: 4

Initial speed of stop: 100.71 (kph)

Actual distance of stop: 52.2 (meter)

Average pedal force: 338.3 (N)

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C)  (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 99.30 314 281 324 343 60.6 61.4 365.86 282.42 9.18 5.38

2 98.80 333 296 333 348 60.8 62.2 432.18 326.92 9.18 5.40
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX WEST YES

2 - NOX WEST YES

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle:

Make:

Model:

Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD MOTOR CO. NHTSA NUMBER: 333
TAURUS

LX

4-DOOR SEDAN

228 (Kpa)

228 (Kpa)

Transportation Research Center,
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 02/08/99

DATA SHEET 28 - BRAKE COOLING STOPS AT GVWR

Testing Conditions: INV DATA, Section 0100, 02/08/99, 10:39:10

Schedule:

Performance Reguirements:

Initial Brake Temperature:

Achieved on completing Hot Performance
Initial Speed 50 km/h to zero
4 stops with transmission in gear

AVG. LEFT RIGHT LEFT RIGHT

INIT AVG. PEDAL FRONT FRONT REAR REAR

STOP SPD DECEL FORCE IBT IBT IBT IBT
# (kph) (m/sec?) (N) (°C) (°C) (°C) (°Q)
1 50.17 2.53 63.09 277 267 277 288
2 50.44 2.81 55.43 219 215 228 238
3 50.52 2.73 66.26 181 176 192 202
4 50.17 2.97 60.62 152 146 164 174

Constant Decel rate: 3.0 m/s/s

Pedal force adjusted as necessary

No Lock-Up allowed longer than 0.1 sec above 15 km/a
Vehicle Must stay in lane of 3.5m

STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock up - Direction of Stop - Stay in Lane)
1 - NOX NORTH YES

2 - NOX NORTH YES

3 - NOX NORTH YES

4 - NOX EAST YES

DATA INDICATES COMPLIANCE: YBS (X) ©NO ()

Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle:

Make:

Model:

Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD MOTOR CO.
TAURUS

LX

4-DOOR SEDAN

228 (Kpa)

228 (Kpa)

NHTSA NUMBER

DATA SHEET 29

: 333 Transportation Research Center, Inc.
10820 State Route 347

East Liberty, Ohio 43319

Date Tested: 02/08/99%

RECOVERY PERFORMANCE AT GVWR

Testing Conditions: INV DATA, Section 0105, 02/08/99,

Weather Conditions: 32°F Wind: 9 mph 154°

Schedule:
Make 2 stops from 100 kph
Pedal Force: 1lst stop is done with an average force
less than the average recorded in the
shortest GVWR Cold Effectiveness stop.
2nd stop is done with a force less
than 500 N.
No Lock-Up allowed longer than 0.1 sec above 15 km/h.
Distance Requirements are based on the following:
shortest stop in Data Sheet 11 is:Stop4
Initial speed of stop: 100.71 (kph)

Start Odo.:

10:46:22

32130 End Odo.: 32148

Performance Requirements:
One of the two stops must be within the following limits:

Upper limit of corrected stopping distance: 70.3 (meter)
Lower limit of corrected stopping distance: 38.2 (meter)

Actual distance of stop: 52.2 (meter)
Average pedal force: 338.9 (N)
LEFT RIGHT LEFT RIGHT CORRECTED  MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP  SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C) (°C) {meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 99.61 134 131 ‘ 152 161 55.1 55.6 411.36 251.00 11.40 5.66
2 100.10 141 138 156 168 54.5 54.3 463.95 253.78 11.78 5.93
STOP DRIVER VEHICLE STOP COMMENTS
# {Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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APPENDIX H

Test Data

Hand Control #3
Manufacturing and Production Services Corp.
Monarch Mark I-A

Tested from 02/15/99 to 02/17/99
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Body Style:
Front Cold Tire Pressure:
" Rear Cold Tire Pressure:

Vehicle: 1997 FORD MOTOR CO.

Make:

Model: LX

TAURUS

4-DOOR SEDAN
228 (Kpa)
228 (Kpa)

NHTSA NUMBER: 333

Transportation Research Center, Inc.
10820 State Route 347
Bast Liberty, Ohio 43319

Date Tested: 02/15/99

DATA SHEET 10 - BURNISH AT GVWR

Testing Conditions: INV DATA, Section 0002, 02/15/99, 08:24:13

Weather Conditions:

Initial

Schedule:

Brake

45°F

Wind:12 mph 202°

Temperature Less Than 100°C
Initial Speed 80 km/h to zero
200 stops with transmission in gear

111
116

97
118
117
118

‘117

114

Start Odo.: 32165 End Odo.: 32423

Performance Requirements:
Interval between runs: Time necessary to reduce IBT to 100 C° OR
2 km distance, whichever occ&rs first.
Constant decel rate: 3.0 m/s
Pedal force adjusted to maintain constant decel.
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

RIGHT MAX. AVG.
REAR PEDAL  PEDAL AVG.
IBT FORCE FORCE DECEL
(°C) (N) (N) (m/sec?)
71 110.02 75.60 3.23
137 95.70 62.91 2.95
135 76.43 61.12 3.03
139 95.57 55.61 2.90
133 80.55 58.46 3.13
131 90.39 66.83 3.12
127 97.23  60.62 2.77
120 85.14 29.70 1.52
134 91.22 52.98 2.45
129 91.88 49.16 2.43
127 83.74 62.58 2.94
129 91.95 61.52 3.05
101 75.90 58.53 2.88
124 76.43 57.80 3.04
124 83.97 57.40 2.94
111 90.01 63.03 3.04
126 85.29 60.87 2.96
119 81.47 60.67 3.02
116 84.66 58.01 3.09
119 73.03 52.39 2.77
121 89.71 58.97 3.06

DISC BRAKE NO ADJUSTMENT REQUIRED
DISC BRAKE NO ADJUSTMENT REQUIRED
DISC BRAKE NO ADJUSTMENT REQUIRED

LEFT RIGHT
INIT FRONT FRONT
STOP  SPD IBT IBT
# (kph) (°C) (eC)
1 79.82 83 93
10 80.75 102 113
20 80.66 109 108
30 80.00 97 113
40 80.82 99 116
50 80.61 102 108
60 80.06 95 112
70 80.55 102 113
80 80.45 106 106
90 80.51 97 112
100 80.36 103 116
110 80.79 109 109
120 80.04 97 111
130 80.15 102 114
140 80.50 105 108
150 80.24 92 103
160 79.44 99 108
170 80.02 105 106
180 79.99 97 108
1390 79.98 100 111
200 79.88 104 116
Schedule:
Adjust service
Left Front: DISC
Right Front: DISC
Left Rear: DISC
Right Rear: DIsC

DISC BRAKE NO ADJUSTMENT REQUIRED

DATA INDICATES COMPLIANCE:

YBS (X)

NO ()

Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

BRAKE ADJUSTMENT

brakes; record procedure and amount adjusted.

Observer: NONE

Date:
Date:
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Front Cold Tir

Vehicle:

Make:
Model:
Body Style:
e Pressure:

Rear Cold Tire Pressure:

1997 FORD MOTOR CO.
TAURUS

4-DOOR SEDAN
228 (Kpa)
228 (Kpa)

DATA SHEET 11

NHTSA NUMBER: 333

Transportation Research Center,
10820 State Route 347
East Liberty, Ohio 43318

Date Tested: 02/16/99

COLD EFFECTIVENESS AT GVWR

Testing Conditions: INV DATA, Section 0015, 02/16/99, 10:49:08

Weather Conditions: 49°F

Schedule:

Wind: 15 mph 198°

Initial Brake Temperature 65 - 100 C
Initial Speed 100 km/h to zero
6 stops with transmission in neutral

LEFT RIGHT
INIT FRONT FRONT
STOP SPD IBT IBT
# (kph) (°C) (°C)
1 100.96 72 85
2 99.82 80 91
3 99.73 66 74
4 100.14 77 83
5 100.37 83 87
3 100.13 88 93
STOP
#
1 -
2 -
3 -
4 -
[ -
6 -

LEFT

REAR
IBT
(°C)

63
63
59
62
63
64

Start Odo.: 32430 End Odo.: 32437

Performance Requirements:
One Stop with:
Stopping Distance less than 70m
Pedal force between 65N and 500N
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

RIGHT CORRECTED MAX. AVG.

REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
IBT DISTANCE (SAE 29%) FORCE FORCE DECEL DECEL
(°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
55 58.1 57.0 510.13 314.50 9.89 5.86
61 53.2 53.4 580.83 327.53 10.68 5.41
67 54.3 54.6 614.12 341.88 14.53 5.46
68 54.6 54.5 585.15 381.08 11.21 6.08
69 54.2 53.8 627.71 375.54 10.38 5.77
€9 53.6 53.5 600.47 429.66 10.98 6.01

DRIVER VEHICLE STOP COMMENTS

(Wheel Lock up

Direction of Stop

Stay in Lane)

NOX
NOX
NOX
NOX
NOX
NOX

SQUTH
SOUTH
SOUTH
SOUTH
SOUTH
SOUTH

YES
YES
YES
YES
YES
YES

Corrected Distances are used to determine shortest stopping distance.

DATA INDICATES COMPLIANCE:

YBS (X)

NO ()

Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

Observer: NONE

Date:
Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Presgsure: 228 (Kpa) Date Tested: 02/16/99

DATA SHEET 12 - HIGH SPEED EFFECTIVENESS AT GVWR

Testing Conditions: INV DATA, Section 0020, 02/16/99, 13:06:44

Weather Conditions: 54°F Wind: 12 mph 183° Start Odo: 32440 End Odo: 32449
Schedule: Performance Regquirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed: 80% max km/h, not greater than 160km/h Stopping Distance less than: 138.9 meter
6 stops with transmission in gear ’ Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL

# (kph) (°C) (°C) (°C) (°C) (meter) (meter) (N) (N) (m/sec?)  (m/sec?)

1 136.25 88 88 63 68 102.4 103.1 374.14 288.49 11.56 6.11

2 1.27 99 92 66 71 1204.2 hdahodad i I8 452.92 27.18 11.88 0.09

3 135.56 93 93 62 54 100.5 102.2 408.49 204.70 12.64 3.99

4 135.49 85 88 62 55 96.4 98.1 483.95 284.73 11.69 4.93

5 136.04 86 89 63 58 97.3 98.3 548.40 368.66 10.46 5.97

6 136.40 82 84 58 56 96.4 96.8 492.15 372.05 11.57 6.41
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - N/A FALSE TRIGGER NO DATA

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - NOX SOUTH YES

6 - NOX SOUTH YES

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 . Transportation Research Center, Inc.

Make: TAURUS 10820 State Route 347

Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN

Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 02/16/99

DATA SHEET 13 - STOPS WITH ENGINE OFF AT GVWR

Testing Conditions: INV DATA, Section 0025, 02/16/99, 14:12:26

Weather Conditions: S5°F Wind: 14 mph 159° Start Odo.: 32450 End Odo.: 32456
Schedule: Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 70m
6 stops with transmission in neutral Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED  MAX. AVG. .
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STO SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL

#. (kph) (°C) (°C) (eC) (°Q) (meter) (meter) (N} (N) (m/sec?) (m/sec?)

1 100.71 83 88 59 56 61.6 60.7 500.69 357.79 8.92 5.37

2 99.77 82 88 64 63 60.3 60.6 511.62 322.31 9.11 5.17

3 99.75 82 91 69 69 57.8 58.1 522.06 362.45 9.22 5.86

4 99.84 87 96 72 75 60.6 60.8 440.26 299.68 8.72 5.34

5 100.42 84 90 63 74 56.9 56.5 479.46 307.66 9.36 5.57

6 100.08 92 96 68 79 55.6 55.5 511.16 304.70 10.41 5.41
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - NOX SOUTH YES

6 - NOX SOUTH YES

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle:

Make:

Model:

Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD MOTOR CO.
TAURUS

X

4-DOOR SEDAN

228 (Kpa)

228 (Kpa)

DATA SHEET 14 -

NHTSA NUMBER: 333

Testing Conditions: INV DATA, Section 0030; 02/17/99, 09:16:12

Weather Conditions: 30°F

Schedule:
Initial Brake Tempe
Initial Speed 100 k

Wind: 11 mph 284°

rature: 65-100°C
m/h to zero

6 stops with transmission in neutral

Start Odo.

32469

End Odo.:

Transportation Research Center, Inc.
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 02/17/99%

COLD EFFECTIVENESS AT LLVW

32474

Performance Requirements:
One Stop with:

Stopping Distance less than 70m
Pedal force between 65N and SO0ON
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (eC) (°C) (°C)  (°Q) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 100.43 87 8% 46 47 57.9 57.4 500.34 362.27 $.02 5.95
2 99.22 95 93 39 41 52.8 53.6 562.97 400.12 10.20 6.17
3 100.20 86 81 29 32 55.1 54.8 469.00 360.08 10.22 6.15
4 99.89 90 86 28 33 54.8 54.9 480.37 335.25 11.28 6.47
5 100.42 92 88 28 36 51.7 51.3 588.66 394.47 10.44 6.37
6 101.16 94 89 28 35 52.6 51.4 635.61 391.74 10.5S 6.39
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - NOX SOUTH YES

6 - NOX SOUTH YES

DATA INDICATES COMPLIANCE: YBS (X) NO ()

Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS

Approving Laboratory Official: KEN WEBSTER

Observer: NONE
Date:
Date:
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Vehicle:
Make:
Model:
Body Style:
Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.
TAURUS 10820 State Route 347

LX East Liberty, Ohio 43319

4-DOOR SEDAN

228 (Kpa)

228 (Kpa) Date Tested: 02/17/99

DATA SHEET 15 - HIGH SPEED EFFECTIVENESS AT LLVW

Testing Conditions: INV DATA, Section 0035, 02/17/99, 09:48:30

Weather Conditions: 31°F Wind: 8 mph 261° Start Odo.: 32474 End Odo.: 32482
Schedule: . Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed: 80% max km/h Stopping Distance less than _138.9m
6 stops with transmission in gear Pedal force between 65N and SOON
No Lock-Up allowed longer than 0.1 sec above 15 km/a
Vehicle Must stay in lane of 3.5m
LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SFD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C)  (°0) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 134.91 79 74 24 32 92.3 94.8 480.70 353.40 . 13.33 7.07
2 136.73 86 80 26 32 96.4 96.4 453.92 319.47 11.81 6.63
3 136.41 84 86 26 28 95.7 96.2 433.31 351.44 11.01 7.14
4 133.43 90 92 27 32 99.1 104.1 445.08 334.09 10.65 6.93
s 136.83 88 91 27 32 93.3 93.2 401.51 29%4.21 10.60 6.71
[ 134.50 86 87 26 32 91.8 94.9 494 .22 397.49 11.58 7.23
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
[ - NOX SOUTH YES
6 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YEBS (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333
Make: TAURUS
Model: LX
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Xpa)
Rear Cold Tire Pressure: 228 (Kpa)

Transportation Research Center,

10820 State Route 347
East Liberty, Ohio 4

Date Tested:

3319

03/19/99

DATA SHEET 16 - ANTILOCK FUNCTIONAL FAILURE AT LLVW

Testing Conditions: INV DATA, Section 0040, 03/19/99, 14:25:42

Weather Conditions: 41°F Wind: 7 mph 337° Start Odo.: 33363 End Odo.: 33369
Schedule: Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:

Initial Speed 100 km/h to zero
6 stops with transmission in neutral

Stopping Distance less than 85m
Pedal force between 65N and 500N
No Lock-Up allowed longer than 0.1 sec above 15 km/h

Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.

INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (eC) (eC) (°C) (°CQ) (meter) (meter) (N) (N) (m/sec?) (m/sec?)

1 99.90 65 64 61 53 59.4 59.5 209.15 162.52 10.13 6.60

2 99.78 89 85 62 62 §7.1 57.3 215.%94 157.59 10.12 6.91

3 99.58 83 86 49 50 60.3 60.8 181.80 128.32 95.89 6.33

4 98.71 83 83 42 48 58.4 58.7 193.78 130.44 10.84 6.48

5 99.14 86 88 43 48 56.5 §7.5 176.56 124.74 9.62 6.42

[ 99.5% 89 88 44 49 58.9 59.4 148.05 117.85 9.38 6.47

STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - ) NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - LFX-MID SOUTH YES

5 - NOX SOUTH YES
6 - NOX SOUTH YES

How was the ABS failure induced: REMOVED FUSE FROM FUSE PANEL UNDER DASHBOARD.

Is brake system indicator lamp activated: YES (X) NO ( )

Vehicle not equipped with variable proportioning valve. Data Sheet 17 not included.

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS ) Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle:

Make:

Model:

Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD MOTOR CO. NHTSA NUMBER: 333
TAURUS

LX

4-DOOR SEDAN

228 (Kpa)

228 (Kpa)

Transportation Research Center,

10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 03/19/99%

DATA SHEET 22 - ANTILOCK FUNCTIONAL FAILURE AT GVWR

Testing Conditions: INV DATA, Section 0070, 03/19/99, 13:02:51

Weather Conditions: 39°F Wind: 4 mph 320°

Schedule:

Start Odo.:

33355

End Odo.:

Performance Regquirements:

Initial Brake Temperature 65-100°C
Initial Speed 100 km/h to zero
6 stops with transmission in neutral

One Stop with:

33361

Stopping Distance less than 85m
Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h

Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED  MAX.

AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL

# (kph) (°C) (°C) (°C) (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)

1 100.81 70 76 81 71 62.6 61.6 239.55 204.01 9.65 6.13

2 100.00 73 79 70 66 65.2 65.2 206.17 152.46 9.03 6.03

3 99.97 82 86 67 68 66.7 66.7 275.34 170.11 9.49 6.15

4 98.15 81 88 58 65 65.7 68.2 193.02 143.52 8.73 6.08

s 99.89 84 90 58 68 63.9 64.1 207.89 146.89 8.88 6.23

3 100.16 72 78 42 53 62.0 61.8 197.29 149.74 $.28 5.96
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - LFX-INIT SOUTH YES

4 - NOX SOUTH YES

) - NOX SOUTH YES

6 - NOX SOUTH YES

How was the ABS failure induced: REMOVED FUSE FROM FUSE PANEL UNDER DASHBOARD.

Is brake system indicator lamp activated: YES (X) NO ( )

Vehicle not equipped with variable proportioning valve. Data Sheet 23 mot included.

DATA INDICATES COMPLIANCE: YES (X) NO ()

Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS : 10820 State Route 347

Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN

Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 02/17/99

DATA SHEET 24 - BRAKE POWER UNIT OR PWR ASSIST UNIT IN/OP AT GVWR

Testing Conditions: INV DATA, Section 0080, 02/17/99, 11:12:35
Weather Conditions: 31°F Wind: 10 mph 269° Start Odo.: 32485 End Odo.: 32493
Failure Simulation: Disconnect primary source of power.

Method of rendering inoperative: Remove Engine Vacuum Hose at Booster

Schedule: Performance Regquirements:
Initial Brake Temperature 65-100°C . One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 168m
6 stops with transmission in neutral Pedal force between 65N and S00N
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m
LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# {kph) (°C) (°C) (°C)  (°C) (meter) (metex) (N) (N) (m/sec?) (m/sec?)
1 101.47 76 81 41 41 205.7 199.7 602.58 516.12 14.66 9.24
2 99.51 69 73 47 56 180.4 182.1 660.74 505.45 3.36 2.10
3 99.44 86 87 57 67 178.7 180.7 610.26 535.13 2.99 2.21
4 100.38 84 83 52 58 172.9 171.6 623.25 541.28 3.14 2.28
5 99.54 91 920 56 63 171.9 173.5 619.73 532.34 3.14 2.28
6 99.34 91 88 54 61 166.4 168.7 652.33 520.71 3.37 2.30

STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - NOX SOUTH YES

6 - NOX SOUTH YES .o

Is the brake system indicator lamp activated: YES (X) NO { )

DATA INDICATES COMPLIANCE: YES (X) No ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:

71



Vehicle:
Make:
Model:

Body Style:
Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD MOTOR CO.

TAURUS
X

4-DOOR SEDAN
227.5 (Kpa)
227.5 (Kpa)

NHTSA NUMBER: 333

Transportation Research Center, Inc.
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 02/17/99

DATA SHEET 26 - HEATING SNUBS AT GVWR

Testing Conditions: INV DATA, Section 0090, 02/17/99, 15:12:11

Schedule:

Conduct 15 snubs from 120 Km/h or 80% Vmax, whichever is
slower, to 1/2 of initial speed.
Attain required decel in 1 second and maintain that decel. Vehicle Must stay in lane of 3.5m
Interval between snubs is 45 seconds and WOT to initial speed.

RIGHT

Performance Requirements:
Initial IBT for first snub is 55-65°C
Maintain 3.0 m/s/s deceleration

Time AVG. LEFT RIGHT LEFT
AVG. Between PEDAL FRONT FRONT REAR REAR INIT
SNUB  DECEL Snubs FORCE IBT IBT IBT IBT SPD
# {m/sec?) (second) (N) (°C) (°C) (°C) (°C) (kph)
1 3.58 «-NA-- 75.13 S4 62 48 54 121.12
2 3.38 49 56.52 103 116 84 103 120.43
3 3.04 43 50.48 146 161 125 153 121.75
4 2.80 46 51.31 184 201 165 196 120.32
) 2.88 45 54.10 213 229 201 232 120.50
6 2.83 44 57.55 236 249 231 257 120.87
7 2.97 45 63.40 255 262 252 284 120.98
8 3.04 44 64.63 271 272 271 298 120.93
S 2.94 46 54.73 284 278 285 306 120.98
10 2.97 45 63.24 299 292 296 316 121.62
11 3.01 45 72.04 313 303 304 323 120.04
12 2.86 46 62.50 316 313 308 327 118.72
13 2.87 45 61.57 321 323 316 331 120.11
14 3.11 45 76.23 319 324 318 332 121.49
15 3.11 a4 69.58 322 326 324 3358 120.30

STOP DRIVER VEHICLE SNUB COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX WEST YES T
5 - NOX WEST YES

6 - NOX NORTH YES

7 - NOX NORTH YES

8 - NOX NORTH YES

9 - NOX EAST YES

10 - NOX SOUTH YES

11 - NOX SOUTH YES

12 - NOX SOUTH YES

13 -~ NOX WEST YES

14 - NOX WEST YES

15 - NOX NORTH YES

DATA INDICATES COMPLIANCE: YES (X) NO ()

Driver: KAREN EASTERDAY

Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

Observer: NONE

Date:
Date:
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Vehicle: 1997 FORD MOTOR CO.
Make: TAURUS
Model: LX
Body Style: 4-DOOR SEDAN
Pront Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa)

NHTSA NUMBER: 333

Transportation Research Center,

10820 State Route 347

EBast Liberty, Ohio 43319

Date Tested: 02/17/99

DATA SHEET 27 - HOT PERFORMANCE AT GVWR

Testing Conditions: INV DATA, Section 0095, 02/17/99, 15:23:31

Schedule: :
Make 2 stops from 100 kph

Pedal Force: lst stop is done with an average force
less than the average recorded in the

Performance Requirements:
Stop Number 1 must be less than:

shortest GVWR Cold Effectiveness stop.
2nd stop is done with a force less

than 500 N.

No Lock-Up allowed longer than 0.1 sec above 15 km/h.
Distance Requirements are based on the following:

shortest stop in Data Sheet 11 is: 4
Initial speed of stop: 100.71 (kph)
Actual distance of stop: 52.2 (meter)
Average pedal force: 338.3 (N)

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AvG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# {kph) (°C) (°C) (°C)  (°Q) (meter) (meter) (N) (N) (m/sec2) (m/sec?)
1 99.23 333 326 326 341 66.3 67.4 335.65 231.14 8.29 4.95
2 100.05 352 334 324 342 61.4 61.4 339.17 280.66 8.65 5.09
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up -~ Direction of Stop Stay in Lane)

1 - NOX NORTH YES °

2 - NOX NORTH YES
DATA INDICATES COMPLIANCE: YES (X) NO ()

Drivexr: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

Observer: NONE
Date:
Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center,

Make: TAURUS 10820 State Route 347
Model: IX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)

Rear Cold Tire Pressure: 228 (Kpa) . Date Tested: 02/17/99

DATA SHEET 28 - BRAKE COOLING STOPS AT GVWR

Testing Conditions: INV DATA, Section 0100, 02/17/99, 15:26:44

Schedule: Performance Requirements:
Initial Brake Temperature: Constant Decel rate: 3.0 m/s/s
Achieved on completing Hot Performance Pedal force adjusted as necessary
Initial Speed 50 km/h to zero No Lock-Up allowed longer than 0.1 sec above 15 km/h
4 stops with transmission in gear Vehicle Must stay in lane of 3.5m

AVG. LEFT RIGHT LEFT RIGHT

INIT AVG. PEDAL FRONT FRONT REAR REAR
STOP SPD DECEL FORCE IBT IBT IBT IBT
# (kph) (m/sec?) (N) (°C) (°C) (°C)  (°C)
1 50.72 2.54 62.14 279 251 260 279
2 50.72 2.76 62.07 224 204 222 242
3 50.67 2.62 59.02 178 172 188 207
4 50.40 2.87 71.08 144 151 160 177
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock up - Direction of Stop - Stay in Lane)
1 - NOX EAST YES
2 - NOX EAST YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YBS (X) NO ()

Driver: KAREN EASTERDAY Obsérver: NONE
Recorded Data Processed by: CHUCK JENKINS . Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle:

Make :

Model:

Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD MOTOR CO.
TAURUS

X

4-DOOR SEDAN

228 (Kpa)

228 (Kpa)

DATA SHEET 29 -

NHTSA NUMBER: 333

Transportation Research Center,
10820 State Route 347
East Liberty, Ohio 43319

Inc.

Date Tested: 02/17/99

RECOVERY PERFORMANCE AT GVWR

Testing Conditions: INV DATA, Section 0105,

Weather Conditions: 32°F Wind: 10 mph 264°

Schedule:
Make 2 stops from 100 kph
Pedal Force: lst stop is done with an average force
less than the average recorded in the
shortest GVWR Cold Effectiveness stop.
2nd stop is done with a force less
than 500 N.
No Lock-Up allowed longer than 0.1 sec above 15 km/h.
Distance Requirements are based on the following:
shortest stop in Data Sheet 11 is:Stop4
Initial speed of stop: 100.71 (kph)

02/17/99, 15:33:30

Start Odo.:

32495 End Odo.: 32516

Performance Requirements:
One of the two stops must be within the following limits:

Upper limit of corrected stopping distance: 70.3 (meter)
Lower limit of corrected stopping distance: 38.2 (meter)

Actual distance of stop: 52.2 (meter)
Average pedal force: 338.9 (N)
LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAT MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C)  (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 99.94 129 139 148 163 56.5 56.5 381.71 265.70 11.66 5.85
2 98.83 149 167 154 171 58.8 60.2 419.32 254.21 10.81 5.57
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX WEST YES
DATA INDICATES COMPLIANCE: YEBS (X) No ()

Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

Observer: NONE
Date:
Date:
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APPENDIX I
Test Data

Hand Control #4
Wells-Engberg
CT-100 Rotary Hand Operated Driving Control

Tested from 02/26/99 to 03/05/99
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Front Cold Tire Pressure:
Rear Cold Tire Pressure:

Vehicle:

Model:

Body S

Make: TAURUS

X

tyle: 4-DOOR SEDAN

228 (Kpa)
228 ({Kpa)

1997 FORD MOTOR CO.

NHTSA NUMBER: 333

Transportation Research Center, Inc.
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 02/26/99

DATA SHEET 10 -~ BURNISH AT GVWR

Testing Conditions: INV DATA, Section 0002, 02/26/99, 11:04:05

Weather Conditions:

110

130
140
150
160
170
180
190
200

Schedule:
Initial Brake Temperature Less Than 100°C

33°F

Wind:21 mph 307°

Initial Speed 80 km/h to zero
200 stops with transmission in gear

LEFT  RIGHT
INIT FRONT FRONT
SPD IBT IBT
(kph) (eC) (°C)
80.66 69 69
80.03 96 98
80.64 108 112
80.13 103 104
80.81 99 103
79.73 104 105
80.76 99 103
81.37 114 118
79.79 96 102
80.09 86 89
80.34 94 99
79.79 87 88
80.30 133 131
80.47 97 95
80.17 94 87
79.90 100 98
79.91 113 108
80.22 94 92
80.18 98 103
80.15 89 91
80.60 87 91

Schedule:

Adjust service

Left Front:
Right Front:
Left Rear:

Right Rear:

DIsSC
DIsC
DIsC
DIsC

LEFT

REAR
IBT
(eC)

59
132
113
119
112
112
106
102
123

90
101

94
107

94

86

95

94

96
103

108

RIGHT
REAR
IBT

102
97
101
87
96

Start Odo.: 32527 End Odo.: 32790

Performance Requirements:
Interval between runs: Time necessary to reduce IBT to 100 C° OR
2 km distance, whichever oceyrs first.
Constant decel rate: 3.0 m/s
Pedal force adjusted to maintain constant decel.
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

MAX. AVG.
PEDAL PEDAL AVG.
FORCE FORCE DECEL
(N) (N) (m/sec?)
92.61 64.05 .23
73.62 61.04 .93
66.00 47.60 2.9%4
84.57 51.37 3.12
77.49 22.24 0.75
78.85 60.47 3.16
73.09 50.18 2.91
90.03 46.27 2.48
91.42 54.05 2.59
111.04 68.33 2.92
93.29 66.37 3.09
109.31 62.95 2.80
89.67 10.83 0.32
100.94 66.17 3.05
86.01 65.08 2.96
82.69 60.95 2.90
78.60 58.89 2.88
85.55 60.49 3.05
87.54 58.60 2.89
77.84 57.47 2.77
102.40 69.60 3.06

DISC BRAKE NO ADJUSTMENT REQUIRED
DISC BRAKE NO ADJUSTMENT REQUIRED
DISC BRAKE NO ADJUSTMENT REQUIRED
DISC BRAKE NO ADJUSTMENT REQUIRED

DATA INDICATES COMPLIANCE:

YES (X)

RO ()

Driver: KAREN EASTERDAY

Recorded Data Processed by: CHUCK JENKINS

Approving Laboratory Official: KEN WEBSTER

BRAKE ADJUSTMENT

brakes; record procedure and amount adjusted.

Observer: NONE

Date:
Date:
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Vehicle:

Make:

Model:

Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD MOTOR CO.
TAURUS

X

4-DOOR SEDAN

228 (Kpa)

228 (Kpa)

DATA SHEET

NHTSA NUMBER: 333

10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 03/01/99

11 - COLD EFFECTIVENESS AT GVWR

Testing Conditions: INV DATA, Section 0015,

Weather Conditions: 34°F Wind: 15 mph 306°

Schedule:

Initial Brake Temperature 65 - 100 C
Initial Speed 100 km/h to zero

6 stops with transmission in neutral

03/01/99, 14:29:00

Start Odo.: 32792 End Odo.: 32798

Performance Requirements:
One Stop with:
Stopping Distance less than 70m
Pedal force between 65N and 500N
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C)  (°Q) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 100.29 84 83 68 72 56.6 56.3 545.50 367.29 $.76 5.60
2 99.64 87 81 63 68 53.6 54.0 522.94¢ 311.59 9.83 5.78
3 100.32 92 79 62 68 53.4 53.0 629.59 407.71 11.46 6.10
4 100.47 88 “73 58 64 154.8 153.3 604.10 211.58 10.53 3.12
5 99.88 91 77 59 69 53.6 53.8 624.27 364.23 12.47 5.95
6 100.49 76 61 43 52 54.6 S4.1 557.73 368.%5 10.41 5.73
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH NOX

4 - NOX SOUTH YES

5 - NOX SOUTH YES

6 - NOX SOUTH YES

Corrected Distances are used to determine shortest stopping distance.

DATA INDICATES COMPLIANCE: YEBS (X) NO ()
Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS

Approving Laboratory Official: KEN WEBSTER

Observer: NONE
Date:
Date:
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Vehicle:

Make:
Model:
Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

Testing Conditions: INV DATA, Section 0020,

Weather Conditions:

Schedule:
Initial Brake Temperature: 65-100°C

Initial Speed: 80% max km/h, not greater than 160km/h

1997 FORD MOTCOR CO.
TAURUS

X

4-DOOR SEDAN

228 (Kpa)
228 (Kpa)

DATA SHEET 12

NHTSA NUMBER: 333

Transportation Research Center, Inc.
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 03/04/99

- HIGH SPEED EFFECTIVENESS AT GVWR

35°F

Wind: 12 mph 218°

6 stops with transmission in gear

03/04/99, 13:23:26

Start Odo: 32831

End Odo: 32843

Performance Reguirements:
One Stop with:

Stopping Distance less than: 138.9 meter

Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/a
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL
# (kph) (°C) (°C) (°C) (°C) (meter) (meter) (N) (N) (m/sec?)
1 137.16 83 78 S9 64 112.4 111.7 564.76 377.38 6.09
2 136.34 96 90 63 70 99.4 99.9 628.85 373.93 5.98
3 136.78 89 87 56 62 361.0 360.7 576.06 194.97 3.48
4 136.64 86 77 60 57 289.2 289.6 427.29° 169.55 4.23
5 136.04 86 77 63 64 94.9 95.8 598.69 371.48 6.93
6 135.86 91 87 65 60 94.6 95.8 596.70 349.80 7.32
STOP DRIVER VEHICLE STOP COMMENTS

4 (Wheel Lock up =~ Direction of Stop - Stay in Lane)

1 - COMPUTER CONTINUED TO LOG.

2 - NOX SOUTH YES

3 - COMPUTER CONTINUED TO LOG.

4 - COMPUTER CONTINUED TO LOG.

5 - NOX SOUTH YES

6 - NOX SOUTH YES

Sensitivity of the hand control caused 3 falgse triggers #1, #3, #4

DATA INDICATES COMPLIANCE:

YES (X)

NO ()

Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

Observer:

NONE
Date:
Date:

79



Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 03/05/99

DATA SHEET 13 - STOPS WITH ENGINE OFF AT GVWR

Testing Conditions: INV DATA, Section 0025, 03/05/99, 08:24:42

Weather Conditions: 32°F Wind: 6 mph 90° Start Odo.: 32852 End Odo.: 32858
Schedule: Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 70m
6 stops with transmission in neutral Pedal force between 65N and S0ON

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°Q) (eC) (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 101.03 77 73 56 57 61.5 60.3 572.94 453.80 8.43 6.44
2 100.18 87 86 62 66 58.2 57.9 $45.37 433.75 8.89 6.63
3 100.38 94 92 66 71 55.5 55.1 600.02 426.29 8.89 6.50
4 100.08 91 88 63 70 55.4 55.3 586.79 477.63 $.40 6.99
S 99.95 89 86 59 67 144.2 144.3 583.18 213.89 9.25 3.40
6 99.73 89 84 58 70 ~ 54.6 54.9 603.76 490.722 9.37 7.21
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
5 - COMPUTER CONTINUED TO LOG.
3 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333
Make:
Model:
Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

Transportation Research Center,

TAURUS 10820 State Route 347

LX East Liberty, Ohio 43319
4-DOOR SEDAN

228 (Kpa)

228 (Kpa) Date Tested: 03/05/99

DATA SHEET 14 - COLD EFFECTIVENESS AT LLVW

Testing Conditions: INV DATA, Section 0030, 03/05/99, 09:33:11

Weather Conditions: 36°F Wind: 9 mph 143° Start Odo.: 32861 End Odo.: 32866
Schedule: Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:

Initial Speed 100 km/h to zero
6 stops with transmission in neutral

Stopping Distance less than 70m
Pedal force between 65N and SO0ON
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG. .
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL

# (kph) (°C) (°C) (°C)  (°Q) (meter) (metex) (N) (N) (m/sec?) (m/sec?)

1 99.45 74 70 63 69 52.6 53.2 552.86 423.51 10.23 7.28

2 98.89 89 83 62 69 50.0 51.1 597.03 400.18 11.42 6.76

3 99.93 93 92 57 63 51.7 51.7 599.26 393.75 11.93 6.40

4 99.02 85 84 47 52 51.6 52.6 655.56 429.57 10.91 6.81

S 99.85 92 88 44 51 51.5 51.7 628.52 429.97 11.00 6.62

6 99.32 89 87 42 48 50.6 51.3 648.07 426.96 11.71 6.75
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - NOX SOUTH YES

6 - NOX SOUTH YES

DATA INDICATES COMPLIANCE: YBS (X) NO ()

Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD MOTOR CO.

Make: TAURUS

Model: LX

Body Style: 4-DOOR SEDAN

Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa)

NHTSA NUMBER: 333

Testing Conditions: INV DATA, Section 0035, 03/05/99, 10:06:05

Weather Conditions: 37°F

Schedule:

Wind: 12 mph 149°

Initial Brake Temperature: 65-100°C

Initial Speed: 80% max km/h

6 stops with transmission in gear

Start Odo.

32866

Transportation Research Center,
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 03/05/99

DATA SHEET 15 - HIGH SPEED EFFECTIVENESS AT LLVW

End Odo.: 32873

Pexformance Requirements:
One Stop with:

Stopping Distance less than _166.4m
Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h

Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD . IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°eC) (°C) {meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 138.53 64 64 34 38 98.7 116.2 549.88 349.87 12.28 6.87
2 137.46 79 84 40 41 93.0 111.3 587.42 410.29 11.69 7.21
3 135.92 82 86 39 38 95.1 116.3 569.10 393.05 12.02 7.18
4 137.00 79 93 41 39 91.1 109.6 597.27  417.44 13.05 7.60
5 134.28 83 92 43 40 91.1 114.1 588.32 427.68 12.33 7.50
6 135.25 75 87 41 37 89.7 110.8 601.97 432.92 13.06 7.43
STOP DRIVER VEHICLE STOP COMMENTS
# {(Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
S - NOX SOUTH YES
6 - NOX SOUTH YES
DATA INDPICATES COMPLIANCE: YBS (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportatiori Research Center,

Make: TAURUS 10820 State Route 347

Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN

Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 03/19/99

DATA SHEET 16 - ANTILOCK FUNCTIONAL FAILURE AT LLVW

Testing Conditions: INV DATA, Section 0040, 03/19/99, 10:22:36

Weather Conditions: 32°F Wind: 8 mph 340° Start Odo.: 33340 End Odo.: 33346
Schedule: Performance Recquirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 85m
6 stops with transmission in neutral Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX . AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX.’ AVG.

STOP SPD IBT - IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL

# (kph) (°C) (°Q) (°C)  (°CQ) (meter) (meter) (N) (N) (m/sec?) (m/sec?)

1 89.55 69 68 65 54 62.4 63.0 207.74 5.95

2 100.37 93 91 65 58 58.0 57.6 211.38 6.68

3 100.14 76 76 52 46 61.4 61.2 209.76 6.19

4 99.72 21 91 56 49 61.2 61.5 184.74 6.20

S 100.90 91 93 51 43 79.0 77.7 169.86 5.74

6 100.04 91 93 48 44 134.6 134.5 229.61 3.57
STOP DRIVER VEHICLE STOP COMMENTS

& (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 .- NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 ~PREMATURE TRIGGER LFX SOUTH YES

6 - COMPUTER CONTINUED TO LOG.

How was the ABS failure induced: REMOVED FUSE FROM FUSE PANEL UNDER DASHBOARD.

Is brake system indicator lamp activated: YES (X) NO ()

Vehicle not equipped with variable proportioning valve. Data Sheet 17 not included.

DATA INDICATES COMPLIANCE: YEBS (X) NO ()

Drivexr: KAREN EASTERDAY Obserxver: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.

Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Ohioc 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 03/19/99

DATA SHEET 22 - ANTILOCK FUNCTIONAL FAILURE AT GVWR

Testing Conditions: INV DATA, Section 0070; 03/19/99, 08:51:21

Weather Conditions: 31°F Wind: 10 mph 344° Start Odo.: 33332 End Odo.: 33337
Schedule: Performance Reguirements:
Initial Brake Temperature 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 85m
6 stops with transmission in neutral Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED  MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL  PEDAL MAX. AVG.
STOP  SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (¢C) (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 100.01 80 84 72 62.1 62.1 370.84 247.60 8.93 5.64
2 100.46 89 76 69 63.0 62.4 273.78 196.94 8.98 6.19
3 100.23 79 61 59 65.3 65.0 224.37 14%.45 8.38 5.39
4 99.46 82 58 59 57.7 58.3 233.26 178.94 9.05 6.21
5 100.12 76 51 49 60.3 60.2 244.95 181.56 8.96 6.16
6 100.60 72 43 43 70.1 69.3 229.18 154.09 8.72 5.70

STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SQUTH YES

2 - LFX-INIT SOUTH YES

3 - NOX | SOUTH YES

4 - NOX SQUTH YES

5 - LFX-END SOUTH YES

6 - NOX SOUTH YES

How was the ABS failure induced: REMOVED FUSE FROM FUSE PANEL UNDER DASHBOARD.

Is brake system indicator lamp activated: YES (X) NO ()

Vehicle not equipped with variable proportioning valve. Data Sheet 23 not included.

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347

Model: ILX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN

Front Cold Tire Pressure: 228 (Kpa) .
Rear Cold Tire Pressure: 228 (Kpa) : Date Tested: 03/05/99

DATA SHEET 24 - BRAKE POWER UNIT OR PWR ASSIST UNIT IN/OP AT GVWR

Testing Conditions: INV DATA, Section 0080, 03/05/99, 12:54:00
Weather Conditions: 42°F Wind: 21 mph 148° Start Odo.: 32876 End Odo.: 32884
Failure Simulation: Disconnect primary source of power.

Method of rendering inoperative: Remove Engine Vacuum Hose at Booster

Schedule: Performance Requirements:

Initial Brake Temperature 65-100°C One Stop with:

Initial Speed 100 km/h to zero Stopping Distance less than 168m
6 stops with transmission in neutral Pedal force between 65N and S0ON

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX . AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL

# (kph) (°C) (°C) (°C) (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)

1 99.24 74 75 74 80 179.2 182.0 608.20 528.57 2.93 2.33

2 99.21 79 81 75 73 187.0 190.0 593.49 508.98 2.98 2.15

3 98.76 84 91 78 76 166.3 170.5 654.47 539.50 3.18 2.42

4 100.02 84 89 79 77 176.7 176.6 596.70 524.49 3.11 2.29

S 99.61 84 86 76 76 170.6 171.9 593.72 539.50 2.98 2.33

6 99.60 76 75 70 69 177.3 178.7 600.22 542.88 3.06 2.30
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - NOX SOUTH YES

6 - NOX SOUTH YES .o

Is the brake system indicator lamp activated: YES (X) NO ( )

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: .KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD MOTOR €O. NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347

Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN

Front Cold Tire Pressure: 227.5 (Kpa)
Rear Cold Tire Pressure: 227.5. (Kpa) Date Tested: 03/05/99

DATA SHEET 26 - HEATING SNUBS AT GVWR

'Testing Conditions: INV DATA, Section 0090, 03/05/99, 14:01:22

Schedule: Performance Regquirements:

Conduct 15 snubs from 120 Km/h or 80% Vmax, whichever is Initial IBT for first snub is 55-65°C
slower, to 1/2 of initial speed. Maintain 3.0 m/s/s deceleration
Attain required decel in 1 second and maintain that decel. Vehicle Must stay in lane of 3.5m

Interval between snubs is 45 seconds and WOT to initial speed.

Time AVG. LEFT RIGHT LEFT RIGHT
AVG. Between PEDAL FRONT FRONT REAR REAR INIT
SNUB DECEL Snubs FORCE IBT IBT IBT IBT SPD
# (m/sec?) (second) (N) (°C) (°C) (°C) (°QC) {kph)
1 2.89 ~~NA-- 66.88 60 58 39 46 119.75
2 3.17 49 65.55 108 106 73 84 119.29
3 3.26 44 48.49 152 147 108 122 119.38
4 3.24 44 52.03 183 183 145 159 119.97
5 3.05 45 51.10 204 206 180 203 120.14
6 2.80 45 54.85 220 221 212 234 120.52
7 2.99 45 50.77 233 232 238 258 121.19
8 2.89 45 61.84 261 248 258 275 120.61
S 3.06 44 60.08 277 262 273 292 119.88
10 3.01 45 70.79 278 274 286 301 120.14
11 3.08 46 63.30 291 281 293 307 120.84
12 2.87 44 67.08 302 288 302 313 120.59
13 3.05 45 64.09 308 296 305 317 120.12
14 3.16 44 61.94 308 297 309 318 121.05
15 2.96 46 68.73 301 293 311 317 119.20

STOP DRIVER VEHICLE SNUB COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX NORTH YES

2 - NOX EAST YES

3 - NOX EAST YES

4 - NOX SOUTH YES -
5 - : NOX SOUTH YES

6 - NOX SOUTH YES

7 - NOX WEST YES

8 - NOX WEST YES

9 = NOX NORTH YES

10 - NOX NORTH YES

11 - NOX NORTH YES

12 - NOX EAST YES

13 - NOX EAST YES

14 - NOX SOUTH YES

15 - NOX SOUTH YES

DATA INDICATES COMPLIANCE: YBS (X) NOo ()

Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1897 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 ({(Kpa)
Rear Cold Tire Pressure: 228 (Kpa) . Date Tested: 03/05/99

DATA SHEET 27 - HOT PERFORMANCE AT GVWR

Testing Conditions: INV DATA, Secﬁion 0095, 03/05/99, 14:12:57

Schedule: Performance Requirements:
Make 2 stops from 100 kph Stop Number 1 must be less than: 97.7 (meter)
Pedal Force: lst stop is done with an average force In addition the stopping distance for at least one of the
less than the average recorded in the of the two hot stops must be less than: 89 (meter)

shortest GVWR Cold Effectiveness stop.
2nd stop is done with a force less
than 500 N.
No Lock-Up allowed longer than 0.1 sec above 15 km/h.
Distance Requirements are based on the following:
shortest stop in Data Sheet 11 is: 5§
Initial speed of stop: 99.70 (kph)
Actual distance of stop: 62.6 (meter)
Average pedal force: 266.0 (N)

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP  SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C)  (°Q) (meter) (meter) (N} (N) (m/sec?) (m/sec?)
1 85.09 301 291 309 315 452.8 625.4 425.17 65.32 9.60 1.21

2 99.31 280 277 294 297 57.7 58.5 352.16 241.4Q S.41 6.26
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop. - Stay in Lane)

1 -PREMATURE TRIGGER NOX SOUTH YES

2 - NOX WEST YES

#1 false trigger

DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: IX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 {Kpa) Date Tested: 03/05/99

DATA SHEET 28 - BRAKE COOLING STOPS AT GVWR

Testing Conditions: INV DATA, Section 0100, 03/05/99, 14:16:10

Schedule: Performance Requirements:
Initial Brake Temperature: Constant Decel rate: 3.0 m/s/s
Achieved on completing Hot Performance Pedal force adjusted as necessary
Initial Speed 50 km/h to zero No Lock-Up allowed longer than 0.1 sec above 15 km/h
4 stops with transmission in gear Vehicle Must stay in lane of 3.5m
AVG. LEFT RIGHT LEFT RIGHT
INIT AVG. PEDAL FRONT FRONT REAR REAR

STOP SPD DECEL FORCE IBT IBT IBT

# (kph) (m/sec?) (N) (°C) (°C) (°C)

1 49.70 2.83 70.52 238 244 250

2 49.63 2.94 69.36 195 199 207

3 439.64 2.92 77.09 168 - 169 173

4 45.20 2.75% 70.72 146 148 157

STOP - DRIVER VEHICLE STOP COMMENTS

# {Wheel Lock up - Direction of Stop - Stay in Lane)

1 - NOX NORTH YES

2 - NOX NORTH YES

3 .- NOX NORTH YES

4 - NOX EAST YES
DATA INDICATES COMPLIANCE: YES (X) No ()

Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:

88



Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: LX Bast Liberty, Ohio 43319
. Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 03/05/99

DATA SHEET 29 - RECOVERY PERFORMANCE AT GVWR

Testing Conditions: INV DATA, Section 0105, 03/05/99, 14:23:31

Weather Conditions: 45°F Wind: 18 mph 152° Start Odo.: 32886 End Odo.: 32904
Schedule: Performance Requirements:
Make 2 stops from 100 kph One of the two stops must be within the following limits:
Pedal Force: 1lst stop is done with an average force Upper limit of corrected stopping distance: 85.2 (meter)
less than the average recorded in the Lower limit of corrected stopping distance: 45.1 (meter)

shortest GVWR Cold Effectiveness stop.
2nd stop is done with a force less
than 500 N.
No Lock-Up allowed longer than 0.1 sec above 15 km/h.
Distance Requirements are based on the following:
shortest stop in Data Sheet 11 is:StopSs
Initial speed of stop: 99.70 (kph)
Actual distance of stop: 62.6 (meter)
Average pedal force: 266.0 (N)

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL

# (kph) (°C) (°C) (°C) (°Q) (meter) {meter) (N) (N) (m/sec?) (m/sec?)

1 98.88 132 137 146 150 $8.5 59.9 440.54 305.89% 9.72 6.47

2 100.03 142 151 157 164 64.8 64.7 420.72 254.29 10.13 6.13
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX EAST YES

2 - ' NOX SOUTH YES
DATA INDICATES COMPLIANCE: YEBS (X) NO ()

Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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APPENDIX

Test Data

Hand Control #5
Mobility Products & Design
3500 Series Hand Control

Tested from 03/12/99 to 02/17/99
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333

Make: TAURUS

Model: LX

Body S
Front Cold Tire Pres
Rear Cold Tire Pres

Testing Conditions:
Weather Conditions:

Schedule:
Initial Brake
Initial Speed
200 stops wit!

LEFT
INIT FRONT
STOP SPD IBT

# (kph) (°C)

tyle: 4~-DOOR SEDAN
sure: 228 (Kpa)
sure: 228 (Kpa)

Transportation Research Center, Inc.
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 03/12/99

DATA SHEET 10 - BURNISH AT GVWR

INV DATA, Section 0002, 03/12/99, 08:26:18

33°F Wind: 4 mph 354°

Temperature Less Than 100°C
80 km/h to zero
h transmission in gear

RIGHT LEFT RIGHT  MAX. AVG.

1 79.12 38
0 80.44 91
20 80.58 929
30 80.07 100
40 80.11 97
50 79.67 89
60 80.05 83
70 81.05 77
80 80.01 98
90 79.97 98
100 81.28 91
110 80.46 84
120 80.86 94
130 80.43 S1
140 80.43 87
150 80.98 88
160 80.09 83
170 80.05 90
180 80.57 86
190 80.33 89
200 79.62 105

Schedule:

Start Odo.: 32923 End Odo.: 33183

Performance Reguirements:
Interval between runs: Time necessary to reduce IBT to 100 C° OR
2 km distance, whichever occyrs first.
Constant decel rate: 3.0 m/s
Pedal force adjusted to maintain constant decel.
No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

FRONT REAR REAR DPEDAL PEDAL AVG.
IBT  IBT IBT FORCE FORCE DECEL
(eC) (°C) (°C) (N) (N) (m/sec?)
49 79 48 100.08 66.31  3.00
118 184 122 76.38 58.42 3.23
107 190 122 66.51 49.08 3.13
100 163 111 65.38 48.48 3.01
96 152 110 74.36 50.90 2.96
90 142 103 75.95 46.09 3.06
83 155 96 76.42 47.49 2.97
82 156 97 84.20 52.89 3.14
93 151 108 74.69 48.38 2.93
92 126 103 84.90 52.99 2.99
88 127 105 89.50 53.55 3.04
92 114 83 78.87 56.23 2.95
94 175 119 73.27 48.61 2.99
92 163 110 82.65 53.38 3.02
92 143 102 73.13  57.49 3.16
89 113 89 77.28 53.45 2.90
93 145 114 82.38 54.78 3.11
92 143 123 71.88  52.49  3.07
89 140 116 6§7.77 50.17 2.79
89 127 112 69.36 49.81 2.90
100 137 116 72.44 48.75 3.10

BRAKE ADJUSTMENT

Adjust service brakes; record procedure and amount adjusted.

Left Front: DISC
Right Front: DISC
Left Rear: DISC
Right Rear: DISC

DISC BRAKE NO ADJUSTMENT REQUIRED
DISC BRAKE NC ADJUSTMENT REQUIRED
DISC BRAKE NO ADJUSTMENT REQUIRED
DISC BRAKE NO ADJUSTMENT REQUIRED

DATA INDICATES COMPLIANCE: YBS (X) No ()

Recorded Data Pr

Driver: KAREN EASTERDAY Obsexver: NONE

ocessed by: CHUCK JENKINS

Approving Laboratory Official: KEN WEBSTER

Date:
Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.

Make: TAURUS 10820 State Route 347

Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN

Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) : Date Tested: 03/15/99

DATA SHEET 11 - COLD EFFECTIVENESS AT GVWR

Testing Conditions: INV DATA, Section 0015, 03/15/99, 10:02:32

Weather Conditions: 31°F Wind: 6 mph 7° Start Odo.: 33192 End Odo.: 33198
Schedule: Performance Requirements:
Initial Brake Temperature 65 - 100 C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 70m
6 stops with transmission in neutral Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (eC) (°C) (meter) {meter) (N) (N) (m/sec?) (m/sec?)
1 100.49 77 87 81 60 56.4 55.9 563.22 439.00 9.64 6.51
2 100.61 62 74 56 47 54.6 53.9 617.55 400.33 11.00 6.19
3 100.19 64 79 57 53 53.0 52.8 622.91 417.05 11.59 6.36
4 99.48 66 80 66 71 S1.4 51.9 637.08 468.83 12.50 7.44
5 100.57 71 8% 71 76 52.3 51.7 614.83 400.17 12.37 6.55
6 99.03 69 87 66 69 53.1 54.1 660.92 428.77 10.70 6.35

STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock up - Direction of Stop ~ Stay in Lane)
1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - NOX SOUTH YES

[ - NOX SOUTH YES

Corrected Distances are used to determine shortest stopping distance.

DATA INDICATES COMPLIANCE: YEBS (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN :
Front Cold Tire Pressure: 228 {(Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 03/15/99

DATA SHEET 12 - HIGH SPEED EFFECTIVENESS AT GVWR

Testing Conditions: INV DATA, Section 0020, 03/15/99, 13:13:22

Weather Conditions: 37°F Wind: & mph 353° Start Odo: 33201 End Odo: 33215
Schedule: Performance Regquirements:
Initial Brake Temperature: 65-100°C One Stop with: :
Initial Speed: 80% max km/h, not greater than 160km/h Stopping Distance less than: 138.5 metexr
6 stops with transmission in gear Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG. .
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (eC) (°C) (°C)  (°QC) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 137.31 89 86 71 68 107.0 106.1 444 .89 344.22 10.35 7.08
2 137.00 84 87 88 95 93.7 93.3 559.61 339.51 11.28 6.82
3 137.69 73 81 84 91 101.7 100.3 601.49 396.79 11.30 6.80
4 137.50 73 84 92 92 94.0 92.9 553.22 423.28 12.04 7.69
5 136.21 80 82 68 58 98.7 99.4 556.56 392.22 11.18 7.31
6 135.81 81 86 91 87 94.5 85.6 655.69 472.51 12.28 7.65

STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock up - Direction of Stop - Stay in Lane)
1 .- NOX SOUTH YES
2 - NOX SOUTH YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
5 - NOX SOUTH YES
6 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

-Recorded Data Processed by: CHUCK JENKINS Date:

Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle:
Make: TAURUS
Model: LX

Body Style: 4-DOOR SEDAN

Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa)

DATA SHEET 13

1997 FORD MOTOR CO.

NHTSA NUMBER: 333

Transportation Research Center,
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 03/16/99

- STOPS WITH ENGINE OFF AT GVWR

Testing Conditions: INV DATA, Section 0025, 03/16/99, 10:55:08

Weather Conditions:

41°F

Schedule:

Wind: 11 mph 201°

Initial Brake Temperature: 65-100°C

Initial Speed 100 km/h to zero

6 stops with transmission in neutral

LEFT

Start Odo.

33224

End Odo.: 33229

Performance Requirements:
One Stop with:
Stopping Distance less than 70m
Pedal force between 65N and S00N

No Lock-Up allowed longer than 0.1 sec above 15 km/h

Vehicle Must stay in lane of 3.5m

RIGHT LEFT RIGHT CORRECTED MAaX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP  SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C) (°C) (meter) (meter) (N) (N) (m/sec?) {(m/sec?)
1 99.91 70 81 62 59 60.6 60.7 454.90 367.55 9.42 6.33
2 100.06 87 94 76 68 53.5 53.5 606.81 454.77 10.15 7.26
3 100.04 81 85 67 1 53.7 B3.6 536.39 334.24 10.68 6.20
4 99.43 79 84 64 57 63.6 64.3 442.84 323.80 10.46 6.75
s 98.42 88 92 69 63 52.6 54.3 553.26 444.66 10.36 7.02
6 99.55 86 89 66 63 51.8 52.2 605.22 414.64 11.13 6.91
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 . NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - NOX SOUTH YES

6 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YES (X) NO ()

Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

Observer: NONE
Date:
Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.

Make: TAURUS 10820 State Route 347

Model: LX Bast Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN

Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 03/16/99%

DATA SHEET 14 - COLD EFFECTIVENESS AT LLVW

Testing Conditions: INV DATA, Section 0030, 03/16/99, 12:44:30

Weather Conditions: 48°F Wind: 10 mph 206° Start Odo.: 33231 End Odo.: 33241
Schedule: Performance Requirements:
Initial Brake Temperature: 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 70m
6 stops with transmission in neutral Pedal force between 65N and S00N

No Lock-Up allowed longer than 0.1 sec above 15 km/a
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# {kph) (°C) (°C) (eC) (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 99.43 72 84 68 61 52.7 53.4 597.53 407.35 13.23 6.57
2 100.33 84 91 64 54 54.9 54.5 607.84 424.51 13.04 6.44
3 84.90 89 98 58 51 200.5 278.2 605.09 186.21 12.69 3.07
4 99.17 79 84 45 38 53.3 54.2 625.24 449.20 11.19 6.84
5 100.25 83 82 62 56 52.2 51.9 406.12 308.33 11.20 7.06
6 100.30 89 87 52 48 52.6 52.3 572.48 318.14 12.41 6.68
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
3 PRE-MATURE TRIGGER. NOX SOUTH YES
4 - NOX SOUTH YES
5 - NOX SOUTH YES
6 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333

Make: TAURUS
Model: LX
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa)

DATA SHEET 15

Transportation Research Center,

10820 State Route 347
Bast Liberty, Ohio 43319

Date Tested: 03/16/99

- HIGH SPEED EFFECTIVENESS AT LLVW

Testing Conditions: INV DATA, Section 0035, 03/16/99, 14:06:28

Weather Conditions: 50°F Wind: 10 mph 205°

Schedule:
Initial Brake Temperature: 65-100°C
Initial Speed: 80% max km/h
6 stops with transmission in gear

Start Odo.: 33241

End Odo.:

Performance Requirements:
One Stop with:

Stopping Distance less than
Pedal force between 65N and 500N

No Lock-Up allowed longer than 0.1 sec above 15 km/h

33249

138.9m

Vehicle Must stay in lane of 3.5m

MAX . AVG.
DECEL DECEL
(m/sec?) (m/sec?)
12.57 7.25
12.33 7.21
11.91 6.85
12.62 7.17
12.47 6.80
13.45 7.27

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE
# (kph) {°C) (°Q) (°C) (°C) (meter) (meter) (N)

1 136.81 72 69 43 36 94.1 94.0 553.49 389.19
2 137.06 86 82 36 33 91.7 91.2 596.01 426.40
3 135.20 8% 86 34 33 91.7 93.8 606.85 432.70
4 133.78 76 72 28 27 90.9 95.0 569.10 427.33
5 136.34 87 87 33 34 98.2 98.7 603.50 419.08
6 134.28 79 81 29 33 88.5 91.8 596.67 459.94
STOP ) DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOQUTH YES

5 - NOX SOUTH YES

6 - . NOX SOUTH YES

DATA INDICATES COMPLIANCE: YEBS (X) NO ()

. Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

Observer: NONE
Date:
Date:
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Vehicle: 1997 FORD MOTOR CO.

Make: TAURUS
Model: LX
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa)

NHTSA NUMBER: 333 Transportation Research Center,

10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 03/17/99

DATA SHEET 16 - ANTILOCK FUNCTIONAIL FAILURE AT LLVW

Testing Conditions: INV DATA, Section 0040, 03/17/99, 14:12:02

Weather Conditions: 676°F Wind: 21 mph 190°

Schedule:
Initial Brake Temperature: 65-100°C
Initial Speed 100 km/h to zero
6 stops with transmission in neutral

Start Odo.: 33296 End Odo.: 33301

Performance Reguirements:
One Stop with:

Stopping Distance less than 85m
Pedal force between 65N and 500N
No Lock-Up allowed longer than 0.1 sec above 15 km/a
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED  MAX. AVG.

INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 2929) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C) (°C) (meterx) (meter) (N) (N) (m/sec?) (m/sec?)
1 99.30 81 86 73 68 67.6 68.5 250.63 164.14 9.48 6.03
2 100.27 89 92 62 59 58.1 57.8 227.10 158.37 10.24 6.31
3 99.48 93 89 56 51 63.6 64.3 196.62 148.27 8.91 6.31
4 100.09 87 86 49 48 66.6 66.5 242.28 154.46 10.20 5.50
5 99.05 88 87 49 49 64.8 66.0 246.22 152.47 9.69 6.12
[ 89.70 94 92 52 52 73.3 73.7 197.25 130.°3 9.97 5.68
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
i - NOX SOUTH YES
2 - NOX SOUTH YES
3 - NOX SOUTH YES
4 - LFX-INIT SOUTH YES
5 - NOX SOUTH YES
6 - NOX SOUTH YES

How was the ABS failure induced: REMOVED FUSE FROM FUSE PANEL UNDER DASHBOARD.

Is brake system indicator lamp activated: YES (X)

NO ()

Vehicle not equipped with variable proportioning valve. Data Sheet 17 not included.

DATA INDICATES COMPLIANCE: YES (X) NO

)

Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS

Approving Laboratory Official: KEN WEBSTER

Observer: NONE

Date:
Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347
Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 03/17/99

DATA SHEET 22 - ANTILOCK FUNCTIONAL FAILURE AT GVWR

Testing Conditions: INV DATA, Section 0070, 03/17/99, 13:16:54

Weather Conditions: 64°F Wind: 25 mph 189%° Start Odo.: 3328% End Odo.: 33293
Schedule: Performance Requirements:
Initial Brake Temperature 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 85m
6 stops with transmission in neutral Pedal force between 65N and SO0ON

No Lock-Up allowed longer than 0.1 sec above 15 km/n
Vehicle Must stay in lane of 3.5m

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAIL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL

# (kph) (°C) (°C) (°C) (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)

1 100.05 72 76 80 64 71.6 71.6 395.62 236.18 8.90 5.64

2 99.62 85 88 74 64 62.4 62.8 336.86 201.39 9.30 6.16

3 100.03 82 84 68 57 §5.5 55.4 254.77 175.61 9.37 6.00

4 99.74 89 89 66 58 66.8 67.1 291.39 184.85 9.28 6.05

5 100.67 93 8% 64 58 69.3 68.4 289.41 179.98 9.22 5.24

6 99.21 91 92 66 59 57.2 58.1 272.54 174.15 9.59 5.78
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 .- NOX SOUTH YES

2 - NOX SOUTH YES

3 - NOX SOUTH YES

4 - NOX SOUTH YES

5 - LFX-INIT SOUTH YES

6 - NOX SOUTH YES

How was the ABS failure induced: REMOVED FUSE FROM FUSE PANEL UNDER DASHBOARD.

Is brake system indicator lamp activated: YES (X) NO ()

Vehicle not equipped with variable proportioning valve. Data Sheet 23 not included.

DATA INDICATES COMPLIANCE: YBS (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.
Make: TAURUS 10820 State Route 347

Model: LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN

Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 03/17/99

DATA SHEET 24 - BRAKE POWER UNIT OR PWR ASSIST UNIT IN/OP AT GVWR

Testing Conditions: INV DATA, Section 0080, 03/17/99, 09:35:32
Weather Conditions: B53°F Wind: 12 mph 217° Start Odo.: 33258 End Odo.: 33263
Failure Simulation: Disconnect primary source of power.

Method of rendering inoperative: Remove Engine Vacuum Hose at Booster

Schedule: Performance Requirements:
Initial Brake Temperature 65-100°C One Stop with:
Initial Speed 100 km/h to zero Stopping Distance less than 168m
6 stops with transmission in neutral Pedal force between 6SN and 500N
No Lock-Up allowed longer than 0.1 sec above 15 km/a
Vehicle Must stay in lane of 3.5m
LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT ‘FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.
STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# {(kph) (°C) (°C) (°C)  (°Q) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 100.27 €3 74 57 53 174.9 174.0 636.77 559.39 3.18 2.32
2 100.39 81 89 60 56 163.7 162.5 637.17 579.94 3.20 2.53
3 99.35 83 98 65 59 158.2 160.3 629.91 570.06 3.32 2.59
4 99.65 89 23 61 54 160.8 161.9 634.02 566.95 3.34 2.61
5 98.66 94 96 60 52 153.3 157.5 640.75 ©568.44 3.44 2.65
6 -100.18 93 93 59 49 152.2 151.6 633.76 580.97 3.48 2.68
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX SOUTH YES
2 - NOX SOUTH YES
3 - NOX SOUTH YES
4 - NOX SOUTH YES
5 - NOX SOUTH YES
6 - NOX SOUTH YES

Is the brake system indicator lamp activated: YES (X) NO ( )

DATA INDICATES COMPLIANCE: YES (X) NO ()

Driver: KAREN EASTERDAY Observer: NONE
Recorded Data Processed by: CHUCK JENKINS Date:
Approving Laboratory Official: KEN WEBSTER Date:
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Vehicle: 1997 FORD MOTOR CO.
Make: TAURUS
Model: LX
Body Style: 4-DOOR SEDAN
Front Cold Tire Pressure: 227.5 (Kpa)
Rear Cold Tire Pressure: 227.5 (Kpa)

NHTSA NUMBER: 333

DATA SHEET 26

Testing Conditions: INV DATA, Section 0090,

Transportation Research Center,
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 03/17/99

- HEATING SNUBS AT GVWR

03/17/99, 10:48:03

Schedule: Performance Reguirements:

Conduct 15 snubs from 120 Km/h or 80% Vmax, whichever is Initial IBT for first snub is 55-65°C
slower, to 1/2 of initial speed. Maintain 3.0 m/s/s deceleration
Attain required decel in 1 second and maintain that decel. Vehicle Must stay in lane of 3.5m

Interval between snubs is 45 seconds and WOT to initial speed.

Time AVG. LEFT RIGHT LEFT RIGHT
AVG. Between PEDAL FRONT FRONT REAR REAR INIT
SNUB DECEL Snubs FORCE IBT IBT IBT IBT SPD
# (m/sec?) (second) (N) (°C) (°C) (°C) (°C) (kph)
1 3.64 --NA-- 85.93 63 58 52 41 120.17
2 3.48 47 61.44 112 109 91 83 119.01
3 3.24 45 51.56 153 162 129 134 119.56
4 3.03 46 55.77 184 201 167 182 120.51
S 3.01 44 58.52 207 228 206 221 120.40
6 2.90 44 53.59 226 249 241 253 120.10
7 2.72 46 49.64 241 261 267 277 118.41
8 2.89 47 62.70 252 266 282 289 119.49
S 2.91 43 58.56 268 276 298 304 115.02
10 2.99 44 66.01 286 283 306 314 119.77
11 2.86 46 60.94 298 286 313 323 118.97
12 3.05 45 67.21 306 294 321 327 120.10
13 2.85 45 65.32 311 304 326 332 120.40
14 2.99 46 67.64 308 313 332 335 119.38
15 3.12 45 66.15 304 317 336 337 120.02
STOP DRIVER VEHICLE SNUB COMMENTS
# (Wheel Lock-Up - Direction of Stop - Stay in Lane)
1 - NOX NORTH YES
2 - NOX EAST YES
3 - NOX EAST YES
4 - NOX SOUTH YES -
5 - NOX SOUTH YES
6 - NOX SQUTH YES
7 - NOX WEST YES
8 - NOX NORTH YES
9 - NOX NORTH YES
10 - NOX NORTH YES
11 - NOX NORTH YES
12 - NOX EAST YES
13 - NOX SOUTH YES
14 - NOX SOUTH YES
15 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YES (X) NO ()
Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

Date:
Date:
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Vehicle:

Make:

Model:

Body Style:

Front Cold Tire Pressure:
Rear Cold Tire Pressure:

1997 FORD MOTOR CO.
TAURUS

X

4-DOOR SEDAN

228 (Kpa)

228 (Kpa)

NHTSA NUMBER:

DATA SHEET 27

333 Transportation Research Center,
10820 State Route 347

East Liberty, Ohio 43319

Inc.

Date Tested: 03/17/99

- HOT PERFORMANCE AT GVWR

Testing Conditions: INV DATA, Section 0095, 03/17/99, 10:59:04

Schedule:
Make 2 stops from 100 kph
Pedal Force: 1lst stop is done with an average force
less than the average recorded in the
shortest GVWR Cold Effectiveness stop.
2nd stop is done with a force less
than 500 N.
No Lock-Up allowed longer than 0.1 sec above 15 km/h.
Distance Requirements are based on the following:
shortest stop in Data Sheet 11 is: 5
Initial speed of stop: 99.70 (kph)
Actual distance of stop: 62.6 (meter)
Average pedal force: 266.0 (N)

Performance Requirements:
Stop Number 1 must be less than: 97.7 (meter)

In addition the stopping distance for at least one of the
of the two hot stops must be less than: 89 (meter)

LEFT RIGHT LEFT RIGHT CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# (kph) (°C) (°C) (°C) (°C) (meter) (meter) (N) (N) (m/sec?) (m/sec?)
1 101.38 313 332 349 348 59.1 57.5 592.90 418.85 8.99 6.12
2 100.25 293 307 326 323 57.1 56.8 528.74 339.11 11.84 6.04
STOP DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up. - Direction of Stop - Stay in Lane)

1 - NOX WEST YES

2 - NOX WEST YES
DATA INDICATES COMPLIANCE: YES (X) NO ()

Driver: KAREN EASTERDAY
Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER
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Observer: NONE
Date:
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Vehicle: 1997 FORD MOTOR CO.

Make: TAURUS
Model: LX

Body Style: 4-DOOR SEDAN

Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa)

DATA SHEET 28

NHTSA NUMBER: 333

Transportation Research Center,
10820 State Route 347
East Liberty, Ohio 43319

Date Tested: 03/17/99

- BRARE COOLING STOPS AT GVWR

Testing Conditions: INV DATA, Section

Schedule:
Initial Brake Temperature:

0100,

03/17/

Achieved on completing Hot Performance

Initial Speed 50 km/h to zero
4 stops with transmission in ge

ar

99, 11:02:45

Performance Requirements:

Constant Decel rate: 3.0 m/s/s

Pedal force adjusted as necessary

No Lock-Up allowed longer than 0.1 sec above 15 km/a
Vehicle Must stay in lane of 3.5m

AVG. LEFT RIGHT LEFT RIGHT
INIT AVG. PEDAL FRONT FRONT REAR REAR
STOP SPD DECEL FORCE IBT IBT IBT IBT
# (kph) (m/sec?) (N) (°C) (°C) (e (°C)
1 50.05 2.74 69.46 249 272 288
2 49.90 3.21 59.35 216 217 244 246
3 50.51 2.75 59.12 181 173 202 209
4 50.48 2.87 61.61 157 147 177 181
STOP DRIVER VEHICLE STOP COMMENTS
# (Wheel Lock up - Direction of Stop - Stay in Lane)
1 - NOX NORTH YES
2 - NOX NORTH YES
3 - NOX NORTH YES
4 - NOX BEAST YES
DATA INDICATES COMPLIANCE: YES (X) NO ()

Driver: KAREN EASTERDAY

Recorded Data Processed by: CHUCK

JENKINS

Approving Laboratory Official: KEN WEBSTER

Observer: NONE
Date:
Date:
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Vehicle: 1997 FORD MOTOR CO. NHTSA NUMBER: 333 Transportation Research Center, Inc.

Make: TAURUS 10820 State Route 347
Model: 1LX East Liberty, Ohio 43319
Body Style: 4-DOOR SEDAN '
Front Cold Tire Pressure: 228 (Kpa)
Rear Cold Tire Pressure: 228 (Kpa) Date Tested: 03/17/99

DATA SHEET 29 - RECOVERY PERFORMANCE AT GVWR

Testing Conditions: INV DATA, Section 0105, 03/17/99, 11:09:48

Weather Conditions: 57°F Wind: 13 mph 221° Start Odo.: 33265 End Odo.: 33283

Schedule:
Make 2 stops from 100 kph
Pedal Force: 1st stop is done with an average force
less than the average recorded in the
shortest GVWR Cold Effectiveness stop.
2nd stop is done with a force less
than S00 N.
No Lock-Up allowed longer than 0.1 sec above 15 km/h.
Distance Requirements are based on the following:
shortest stop in Data Sheet 11 is:StopS
Initial speed of stop: 99.70 (kph)
Actual distance of stop: 62.6 (meter)
Average pedal force: 266.0 (N)

Performance Requirements:
One of the two stops must be within the following limits:

Upper limit of corrected stopping distance: 85.2 (meter)
Lower limit of corrected stopping distance: 45.1 (meter)

LEFT RIGHT LEFT RIGHT - CORRECTED MAX. AVG.
INIT FRONT FRONT REAR REAR ACTUAL DISTANCE PEDAL PEDAL MAX. AVG.

STOP SPD IBT IBT IBT IBT DISTANCE (SAE 299) FORCE FORCE DECEL DECEL
# {kph) (eC) (°C) (°Q)  (°C) (meter) (meter) (N) (N} (m/sec?) (m/sec?)
1 100.12 143 137 170 170 58.0 57.9 444.23 254.01 11.79 6.11
2 99.72 147 159 189 178 57.1 57.4 497.35 286.03 12.02 6.20
sTop DRIVER VEHICLE STOP COMMENTS

# (Wheel Lock-Up - Direction of Stop - Stay in Lane)

1 - NOX SOUTH YES

2 - NOX SOUTH YES
DATA INDICATES COMPLIANCE: YES (X) NO ()

Driver: KAREN EASTERDAY Observer: NONE

Recorded Data Processed by: CHUCK JENKINS
Approving Laboratory Official: KEN WEBSTER

Date:
Date:
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APPENDIX K

Hand Force vs. Service Brake Lever Force

[Editor’s Note]

The curves shown in this Appendix are intended to allow the reader to convert the
recorded "foot" pedal efforts, located in the body of the test data — Appendlces E thmugh
.-J - to acorresponding approximate "hand" applied value. ; e
These curves were generated with the hand control mounted in:its test—use N
- position‘in thetest vehicle. The contractor measured to-the center of what he regarded as-
the typical hand placement for:each hand control. At that point, a small-faced; foot force -
transducer was affixed, oriented toward the driver. The driver would then apply a
steadily increasing force normal to the hand control lever with her left palm to an
approximate force of SO0N. For the engine "on" applications, the engine was revved up
several times prior to an application to maximize vacuum assist in the booster. For the
engine "off" applications, the service brake was applied several times to deplete the
booster assist.
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Hand Control #2 - Ultra-Lite XL, with Power Assist
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Hand Control #2 - Ultra-Lite XL, without Power Assist
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Hand Control #3 - Monarch Mark I-A, without Power assist
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Hand Control #4 - Wells Engberg CT-100, with Power Assist
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Hand Control #5 - MPD 3500 Series, without Power Assist

= Service Brake
 Transducer

= Hand Transducer

8

8

Time (sec)



APPENDIX L

" Driver Information
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32"

R b

21"

DRIVER INFORMATION

Height=5' 6 1/2" (1689 mm)
Weight = 150 Ibs (68 kg)
Gender = Female
Seated in the vehicle: Upper leg length from the knee to the
seat back cushion: 21" (533mm) ‘
Seated in the vehicle: Lower leg length for the knee to the floor with the foot flat
on the floor:
20 1/4" (5614 mm) with the leg perpendicular to the floor
18 1/4" (464 mm) with the leg at an angle to the floor
6. Seated in the vehicle: Torso length from the seat bottom cushion to the top
of the head: 32" (813 mm)
7. Arm length from the back of the shoulder to the tip of the
longest finger: 31 3/4" (806mm)

hPon=

o

DUMPOS.COR
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APPENDIX M

Driver’s Subjective Comments

[Editor’s Note] N

The reader should note that the following are the subjective comments of one -
driver and (as noted on page i) the opinions stated here are those of the author(s) and do
not constitute a policy statement by the National Highway Traffic Safety-Administration.

While she is a professional driver, she is not familiar with the eperation of -
adaptive driving equipment:. Her statement, "The control seemed back ward to me.:
Pulling back ‘toward the driver to accelerate seemed wrong." stems from this
unfamiliarity. This is the standard arrangement for hand controls, so that any inadvertent
forward motion by the driver (e.g. loss of balance) results in-braking the vehicle rather
than acceleration.
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Hand Control Test #1
Karen Easterday

Sure-Grip
1997 Ford Taurus LX
Unit # 333

With the hand control installed and properly adjusted, I would bump my knees when entering or
leaving the vehicle.

The control seemed backward to me. Pulling back toward the driver to accelerate seemed wrong.
On a riding mower the operator pulls back to apply the brake, we pull back to stop a horse, and also
to stop a motorcycle. To push forward to apply the brake was very uncomfortable.

The position of the hand control was such that when the driver had to use two hands on the steering
wheel, there was not enough room between the control and the steering wheel for the driver to wrap
his or her hand around the wheel without the knuckles hitting the hand control. The hand control
also caught the sleeve of a shirt or jacket when making a turning maneuver or just placing the left
hand on the steering wheel in the normal hand position.

A vehicle without cruise control would be very difficult to drive with this hand control installed. To
turn on the turn signal , the headlights, or the wipers, the driver must let go of the accelerator.

Karen Easterday
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Hand Control Test #2
Ultra-Lite XL Hand Control
1997 Ford Taurus LX

Unit 333

This hand control when properly installed and adjusted, was in the way when entering and exiting
the vehicle. I bumped my knees on it constantly.

The gas chain on the hand control seemed like a cheap way of working the accelerator. It looked to
me like a good place for a failure to occur, especially if the owner did not have periodic
maintenance performed on the unit.

There was no "play" in the handle of the control, which was all right when braking, but when
accelerating, it was all or nothing. I found that if I placed my thumb on the steering wheel and used
the ends of my fingers to pull back on the handle, I made a much smoother acceleration.

Pushing forward to brake and pulling back to accelerate seems backward to me. I would prefer
pulling back to stop. ‘

There was plenty of clearance between the hand control and the steering wheel for the driver to use
both hands on the steering wheel without raking knuckles.

Without cruise control the driver must let go of the accelerator in order to use the turn signal,
headlights, and the windshield washer/wipers.

Karen Easterday
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Hand Control Test # 3
Monarch Mark 1A
1997 Ford Taurus LX
Unit 333

The hand control was properly installed and adjusted. There was insufficient clearance between the
steering wheel and the hand control.

The owner's manual contained a warning in bold type stating: "The MONARCH

MARK 1A IS DESIGNED SO GAS AND BRAKE CAN BE APPLIED AT SAME TIME." The
manual stated that this ability was sometimes helpful when starting on severe grades or to dry the
brakes in ice or high water conditions. My personal opinion is that this was unsafe. With no
clearance between the hand control and the steering wheel, I almost hit something backing out of
the garage because my left hand contacted the hand control and caused it to accelerate. Most cars
are equipped with automatic transmissions that will hold on a grade with minimal brake application,
so I saw no need to apply the gas and brake at the same time.

This accelerator pulls down, which made it further away from the steering wheel and the turn signal.
Without cruise control, the driver must release the accelerator to engage the windshield

washer/wipers, turn signal, and the headlights.

Accelerating with a down motion made the acceleration smoother.

Karen Easterday

120



Hand Control Test # 4

CT-100 Rotary Hand Operated Driving Control
1997 Ford Taurus LX

Unit 333

The hand control was installed and properly adjusted. There was space for the driver to enter and
exit the vehicle without bumping legs and knees.

The leverage bar allowed the driver to make smoother accelerations, but I found that if driver was
using cruise control and needed to make a panic stop, the leverage bar was in the way and very
painful to the palm of the hand. The pain would also cause the driver to release the brake and
maybe hit what he or she was trying to avoid.

With this control it was possible to accelerate and to brake at the same time. I believe this was a
dangerous thing. The accelerator worked like a motorcycle throttle, with a twist grip, so when
driving in traffic without cruise control, if the driver needed to make a quick brake application, he or
she must roll his or her hand forward and then apply the brake by pressing toward the dash. This
would take entirely too much time.

Pushing toward the dash to apply the brake seemed backward to me.
With the twist grip to accelerate, it was almost impossible to use the turn signal without letting go of

the accelerator, so cruise control was a must, especially for changing lanes on the freeway. Driver
must let go of the throttle to turn on the lights or operate the windshield wipers/washers.

Karen Easterday
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Hand Control Test # 5
3500 Series Hand Control
1997 Ford Taurus LX
Unit # 333

With the hand control installed and properly adjusted, there was not much room for me to enter and
exit the vehicle without bumping my knees. However, there was plenty of clearance at the steering
wheel. I could make turns with both hands on the wheel without bumping my hand or knuckles.

This control was very stable, not a lot of "play". Accelerations were smooth, and when braking, I
was able to maintain a constant decel.

I did not feel comfortable pushing forward on the lever to brake. Pulling down toward the floor to
accelerate was all right, but this enabled the driver to accelerate and brake at the same time. I
believed this to be unsafe. In an emergency situation it would be very easy to apply the brake while
still accelerating. Time would also be a factor in an emergency as the driver must let up on the
accelerator before applying the brake. With the downward movement to accelerate, it put the
driver's hand even farther from the turn signals, windshield washer/wiper, and the headlight control.
There was a sticker on the hand control that read: "The car or van must have power steering and
brakes, with automatic transmission." I think cruise control was a must with this control because of
the inaccessibility of the-turn signals, etc.
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Driver's Subjective Comparison
Of All Hand Control Utilized
1997 Ford Taurus LX

Unit # 333

Sure Grip

The Sure Grip was my least favorite of the five hand controls that I tested. The material on the
handle of this control had a sticky feel to it that would adhere to anything that touched it. While just
brushing the back of my hand against it, the control would stick to my hand.

This control was not as stable as most of the others. There was a lot of free play in the lever.

This control was the worst one for bumping knees and legs when entering and exiting the vehicle.

Ultra-Lite XL

The Ultra-Lite XL was another knee bumper but there was plenty of room for the driver's hands on
the steering wheel.

This control was much more stable than the previous one, which made smooth accelerations more
difficult.

Monarch Mark 1A

The Monarch Mark 1A was the first one I tested that allowed the driver to accelerate and brake at
the same time. I believe this was a safety issue and a very dangerous design. During a panic stop,
the driver must let the handle return to its normal position and then apply the brake. This required

too much time.

There was very little clearance between the hand control and the steering wheel. The down motion
to accelerate did make accelerations smoother.

CT-100 Rotary Hand Operated Driving Control

The CT-100 Rotary Hand Operated Driving Control left more room for the knees without bumpmg
them when entering and exiting the vehicle.

This was another control that allowed the driver to accelerate and brake at the same time. As I
-stated previously, I believed this was a safety issue and very dangerous.

I did not like the twist grip with the leverage bar. The leverage bar made acceleration smoother, but
it was in the way when braking.
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3500 Series Hand Control

The 3500 Series Hand Control was the one I would choose if I had to have a hand control installed
in my own vehicle. It was the most stable of all the controls I tested. It appeared that a lot more
thought went into the design. There was a place on the lever to put a dimmer switch and horn
button within thumb reach. The handle was much more comfortable than the previous controls.

There was plenty of room to enter and exit the vehicle without bumping the knees and legs and the
control was far enough away from the steering wheel to make full turns with both hands on the
wheel. A

The only thing I did not like about this control was that the driver could accelerate and brake at the
same time.

During the anti-lock failure portion of the FMVSS 135 test, there was no wheel lock allowed; but
since we were using hand controls, we wanted to know if the driver would be able to exert enough

force for wheel lock, and once they did, could they modulate the brake. I found that with the hand
control, I was able to get wheel lock and modulate with each hand control that we tested.

Karen Easterday
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APPENDIX N

Installation Technician’s Subjective Comments

[Editor’s Note]

~ The reader should note that the following are the subjective comments of one
technician and (as noted on page i)the opinions stated here are those of the author(s) and
do not constitute a pohcy statement: by the National nghway Trafﬁc Safety
Admmlstratlon :

-~ While he isa professwnal mechamcal techmc1an he is not' fannhar with the
mstallat1on or operation of adaptive driving equipment. The purpose of including these
subjective comments on-installation is to give manufacturers feedback-on how their:
installation'manuals are perceived by a professional technician.
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Hand Control #1

Manufactured and distributed by Howell Ventures Ltd.
4850 Route 2 Hwy

Upper Kingsclear

New Brunswick, Canada

(506) 363-5289

Fax 1-800-506-6666

Sure Grip System
December 1, 1998

Installation was very simple with this system; the manual was fairly easy to follow. The only
omission noted in the manual was alteration of the knee bolster. However, it did make note that
some alteration was going to be needed in general. After installation was completed, the unit was
test-driven and seemed to function properly. The pedal action was good and the performance of the
unit was straightforward.

The alteration to install the pedal force transducer was very minimal. It required just two adapter
bolts to be made and one long nut to be installed. The difference could be made up in the rod
adjustment length, so no alteration of the actual designed unit was breached.

Installation Technician,
Michael A. Picker
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Hand Control #2

Drive-Master Co., Inc.

9 Spielman Road

Fairfield, New Jersey 07004-3403
1-937-808-9709

Ultra-Lite XL Hand Control

Installation comments for the Ultra-Lite Hand Control unit:

This unit was installed following the manual instructions on January 20, 1999.The directions for the
bracket installation were somewhat vague for this particular vehicle. After reading over all
directions and familiarizing oneself with the various components, the unit installation began. The
proper amount of parts was included with the unit and the bracket installed fairly easily. Time-
consuming and critical adjustments were made to ensure proper functioning. The smooth and
threaded portions of the unit's brake rod were each shortened by 1 7/8 inches to allow- for the
addition of the pressure transducer used to measure the brake force. After installation the unit was
test-driven. The unit performed as was specified in the accompanying manual.

Installation Technician

Michael A. Picker
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Hand Control #3

Manufacturing and Production Services Corp.
7948 Ronson Road

San Diego, Ca. 92111

(619) 292-1423

(800) 243-7034

Monarch Mark 1A

The hand control was installed according to manual instructions on February 12, 1999.

After reading and following the manual's directions, the installation went without a problem, except
for one. Per the instruction manual, the bracket was to be bolted up to the steering column support.
The existing bolts on the column were not long enough. Also, they were in a pocket-type fitting
which did not allow for the bracket to be bolted flush against the support bracket. To fix the

problem, long nuts were used.
After the successful installation, operation instructions were followed and the unit performed as
described in the manual. The test drive showed the unit to be acceptable as designed.

Installation Technician

Michael A. Picker
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Hand Control #4

Wells-Engberg

P.O. Box 6388

Rockford, Illinois 61125

CT-100 Rotary Hand Operated Driving Control

On February 23, 1999, the unit was installed foliowing the clear instructions provided in the
manual. The accelerator pedal linkage installation was somewhat difficult because of the car design;
however, the manual's description made process go well.

The unit preformed as described in the manual.

The only modifications necessary were to shorten the brake control tube by 2.75 inches and to use
adapter bolts to accommodate the transducer.

Installation Technician

Michael Picker
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Hand Control #5

Mobility Products & Design
2800 Northwest Boulevard
Minneapolis, MN 55441-2625
(800) 488-7688

3500 Series Hand Control

Installation of the hand control was straightforward as set forth in the manual. The installation was
performed on 3-9-99. '

After reading and familiarizing oneself with the manual, the installation went without a problem
except for one. The brackets needed to install the unit, as stated in the manual, were not the ones
sent with it. After contacting the technical support line, new brackets were sent.

The replacement brackets received were not the ones specified by the technician at the customer
support line; universal brackets were shipped instead. The instructions in the manual were clear and
the installation went well. The unit operated as was described in the manual.

The only alteration needed to accept the pressure transducer was the shortening of the brake rod.
The unit accepted the changes with no problems by using the adjustments provided. The vehicle

was driven to test the installation. The performance of the unit was acceptable and as designed; all
was ok.

* Installation Technician

Michael A. Picker
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APPENDIX O

Manufacturers’ Installation Instructions
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Hand Control #1
Howell Ventures Ltd.

Sure Grip
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SURE GRIP PACKAGING CHANGES

All SURE GRIP Hand Control Systems will be shipped with the
universal clamping block only. Please specify base plate on your order
if required. Base plates are priced separately but will be shipped with
the SURE GRIP as specified.

Many new vehicles allow streamlined installation by mounting directly
to lower dash sub-frames or steering column support brackets. This
means base plates are not required.

Mounting design research is ongoing as dictated by vehicle design
changes.

Input from our dealers regarding stallation, bracket design or
promotion of SURE GRIP is greatly appreciated.

KEITH HOWELL
President
Howell Ventures Ltd.

SUPPORT ROD & CLAMPING BLOCK EXAMPLES

“L” support rod can be shortened
or cut and used straight.
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STEP 1: INSTALL ZQQZ%HZQ BRACKET

Examine the steering column below the
possible location of the mounting brackét. The cdash panel and
any air conditioning ducts may have to be removed. The
vehicle wiring harness and connectors may need to be moved
slightly. The most commonly used brackets are the clamp on
and bolt on universals. If these are not appropriate, further
auxiliary brackets are available. .

CLAMP ON UNIVERSAL BRACKET

Mount clamp on universal bracket as shown using stainless
steel clamps provided. Lightly tighten until final position
is determined, then final tighten to 60-100 in.lbs. Do _not
exceed. )

Bracket can be placed anywhere from.the bottom of column to
the right side of column. Trough and arc of 90 degrees.

TORMIE
STAINLESS STEEL CLAKPS
50-100 IN.ALBS.

dashhoard for a.

ABM
Al07

Al04

A105

Al101
Al03

A106

<
=

WONANS LN

14
15

16
17
18
19
20
21

22

2]

24
25
26
27
28
29
3o
31
32
33

HOWELL
VENTURES

"BPART _#

7SA116
75A113
7SA112
7SA114
7SAL11
TF116
TF115
7F103
75A119
7SF105
7SA118
7F107
7F105

4F117
45A101

SF102
55A103
5F104
5F118
5S5A105
5F114
5F122

Al01

A103

5¥F102
6RAW12S5
5F102
6F119
6F103
6F110
65A107
6F106
6F111
7F125

BARTA_LIST

MPD_PART £

69207-000
69208-000
69209-000
69206-000
69214-000
86021~000
84005-000
83019-000
69210-000
83011-000
69211-000
80019-~000
83011-000

Gas Tube
69203-000
69212-000

83002-000
69213-000
83001-000
63201-000
69200~000
84029~000
69205-000

69215-000

69216-000

83002~000
69217-000
83002~000
69202-000
69218-000
69219-000
69204-~000"
83006-000
82004-000
84031~000

DESCRIRTION

-Main Body Assembly

Handle

control Arm
Control Arm Tube
Throttle Lever
Support Tube
1/4" Spring Pin
3/8" Set Screw
3/8" Locknut

3/8" Cap
1/4" Locknut
1/4" Cap

1/4% Bolt - 20 x 1"
1/4" Locknut

1/4" Rod End
Gas Tube

Gas Rod Assembly
3/8" Nut

3/8" Rod

1/4" MNut

1/4% Ball Joint
Gas Bracket

1/4" Set Screw
Return Spring

Support Rod
Brake Tube

Brake Rod Assembly
3/8® Nut

3/8" Threaded Rod
3/8" Nut

3/8" Ball Joint
3/8" Locknut

1/2" U Bolt

Brake Bracket

1/2" Nut

1/2" Lock Washer
#10 X 3/16" Set Screw

8
I

el e

Nl N V) =

[

R N e e e e
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STEP 2: MOUNT GAS ROD ASSEMBLY

Attach the gas clamp to the rod supporting the gas pedal,
keeping it as clear as possible from the pedal, so that the
non-handicapped driver will have unobstructed access to the
pedal. Gas rod is assembled for installation on the left side
of pedal. To place on the right side of pedal remove gas
bracket from ball joint and reinsert ball joint into other
side of bracket. Make sure gas rod assembly does not come in
contact with any portion of the floor.

ATHERITR /D
MBLBRATR RO

[\ 1]

68 e R0 EN)

After determining correct position of gas clamp, remove
clamp, and using dents made by set screw points, drill (2)
1/8* diameter x 1/8* deep holes. Replace clamp making sure
set screw points enter holes (See Figure 1A).

On "U* shaped pedal arms, remove gas bracket from ball joint.
Drill a 1/4" diameter hole in arm, and insert ball joint into
hole. Fasten with a 1/4" locknut. Make sure the linkage will
not interfere with operation of gas pedal (See Figure 1B).

FIGURE | A FIGURE 1 B

Nw_zAmm.=>¥

BALL JDINT
MCELERATIR RID @)

GAS CLAMP
U SHAPE ACCELERATIR ARM

PARTS OF THE SURE GRIP

The Sure Grip has seven main components. The following
diagrams shows the components and the terminology used to
describe the individual parts. Check to make sure you have
all the parts on hand before installing.

1. Main Body is made up of: Handle, Control Arm, Control
Tube, Gas Tube, Gas Lever, Support Tube, and has the
following hardware: 1/4* 1locknut, 1/4* bolt and
locknut, 1/4* spring pin, (2) 3/8" set screws.

'

~ (PERATING IOLE

oo
™
—
2. Brake. Tube. \\\llmSQ:ﬂ
o = )
3. Gas Tube is made up of: Gas Tube and 1/4" Rod End.
R0 BO \\lloa=m
1 ” )
4. Support Rod.

Eﬂﬂnul)/
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STEP 4: SUPPORT ROD 2.

H:m.mchOnn rod is the key to making a good installation. It
!s lmportant to get the support rod to conform to the profile
of the steering column and dash. Depending on the location of
the column bracket, insert the short end of the support rod
into the mounting bracket. Make sure the support rod goes
through the mcph depth of the mounting bracket ({You may have
to m:onnma this end in order to get the support rod close to 3.
the steering nopcs:v. The support rod should always be placed
on the ﬁpodn side of the steering column (See Figure 1A & B).
rporn«< tighten bolts on the mounting bracket until final
position is determined, then final tighten to 240 in.lbs.

FIGURE 1 | b

g.ﬂm "lm
240 INALBS 2
2

In some ovnwwnnnwo: it may be required to bend the support
rod to acheive correct profile. This can be done by marking
the support rod where it meets the underside of dash. Remove
from column bracket and place in vice and bend accordingly.
NOTE: A slight bend is all that is required.

HARK AT 0ASH MO

11

You should have someone with you to help you observe
the next few steps. Position your hand on the operating
handle and using a forward motion apply the brakes. Do
this a few times making sure the gas pedal is not
moving. Your seat should be adjusted to let you fully
apply the brakes without rotating your shoulder off the
seat and your arm should not be fully extended.

Now apply the gas by pulling back and down as in a
rocking motion. Check to see if you are applying brake
when you apply the gas. Go from brake to gas several
times, this should be a fluid motion, until you feel
comfortable with the operation.The SURE GRIP operating
handle is designed to be located fairly close to the
steering wheel. You should be able to slide your hand
across the top of the handle, while maintaining
pressure on the gas, to reach the turn signals and
dimmer switch. You should also be able to have good
hand control with the steering wheel while maintaining
pressure on the gas. You will get more comfortable and
confident with these features as you use and experiment
with various hand positions and the operating handle of
the control.

Now that you know that the SURE GRIP operates, start
your engine. Keep the vehicle in park and let the
engine warm up. Go through steps 2 & 3 several times
again, this time listening to the RPM of the engine.
Make sure you are not applying brakes when you apply
gas, and are not applying gas when you apply the
brakes. These motions should be learned well enough
that you no longer have to think about your hand and
arm movements. You will only be aware of the desired
reaction that you want from your vehicle.

Now you are ready for a test drive. Take it mom<.oza
start out slow. Find out how much pressure is required

to apply the brakes and gas. Try to be smooth and-

coordinated in your movements. Start and stop until you
feel you are confident and have complete control of the
vehicle. You should practice in an isolated area if
possible. If you do not have a valid drivers license,
you should go to a driver training school. Most cities
have at least one school now. Most states and provinces
require restrictions on drivers licenses to operate a
motor vehicle with hand controls. Remember driving is
a privilege, not a right. Drive courteously and
defensively. Avoid situations which might require rapid
manouvers or panic stops. Stay calm and enjoy your SURE
GRIP, happy motoring and may God bless you.
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STEP 6: INSTALL BRAKE TUBE

The handle of the control is held in position by the brake
tube. Thread the brake tube onto the threaded rod of the
brake rod assembly. Place top portion of tube into bracket on
the main body assembly and insert 1/4* bolt to hold in place.
When final adjustment is made place 1/4* locknut on 1/4* bolt
@:Q.nwm:nw: to 60 in.1lbs. Thread 3/8* nut up the threaded rod
until it touches tube. Tighten nut to tube.

KATH DY ASSEMALY

13

INTRODUCTION

The SURE GRIP automotive hand control was developed to allow
physically challenged persons to drive their own vehicles.
This hand control can be used by most people who can steer a
vehicle safely and confidently. The SURE GRIP has been
ergonomically designed with the following features in mind:

. Light touch movements to reduce fatigue.
. Comfortable arm position.
. Hand in neutral position.
EFasy access to signals & accessories.
. Smooth transition from gas to brakes and back again.
. Attractive vinyl finish to enhance appearance.

The SURE GRIP gives you all you ever wanted from a hand
control. With all of these features, and more, you can enjoy
years of trouble free motoring.

Your vehicle should be in good working order with special
attention being given to the brakes, making sure they are
adjusted properly, and the gas pedal, making sure all
linkages are working smoothly. The vehicle must be equipped
with power steering, power brakes and automatic transmission
only.

Before attempting to install the SURE GRIP read all
instructions carefully and study the parts drawing. You
should become familiar with the terminology used to describe
the different parts of the Sure Grip, how it is assembled and
the relationship between the parts.

To perform the installation you should have an electric drill
of 3/8* capacity, drill bits, open end wrenches, socket set,
side cutters, screw drivers, -allen wrenches, pliers and a
torque wrench. Any modification of the dash board or air
conditioning ducts will require a hack saw or a metal cutting
hole saw.

The performance of the SURE GRIP depends completely on how
well the installation is done. Take your time and do an
excellent job. The SURE GRIP is fully adjustable and is able
to meet almost any installation problem.
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STEPS:  FINAL CHECK-OUT

(V)

9.

When everything checks out, all vinyl coated parts of the SURE GRIP

Physically check adequate tightness of all fasteners. Observe all
torque specifications. Do not assume anything is tight.

Is operating handle close enough to steering wheel so driver can

grasp both handle and steering wheel at same time? Will handle.

clear all door handles?

Does the handle retum to the neutral position when gas is applied?
Make sure vehicle is not idling too fast.

Check that brake light switch is not actuated by control (except
when brakes are applied). With engine running, push control
handle forward firmly and apply brakes hard. Make sure brake
rod doesn't rub dash or anything else.

Check that when full brakes are applied, that gas lever will clear
back of steering wheel. .

Test drive vehicle yourself. Be carefull! Check if the vehicle will
g0 into passing gear. Be sure controls do not interfere with any
foot pedal operation for a non-handicapped person.

Has customer been given complete instructions on how to operate
the Sure Grip?

Has customer been made aware of retuming within one week of
installation for an installation check-out?

Fill out and return warranty registration card.

should receive an application of viny! cleaner.

Once installed and adjusted, the SURE GRIP requires very little
maintenance 1o continue operating smoothly for years. You should advise

customer to visually inspect all connections yearly, and keep the hand
control clean

SURE GRIP
Installation Instructions
And

. Parts List

Manufactured and distributed by Howell Ventures Ltd.
4850 Route 2 Hwy
Upper Kingsclear
- New Brunswick, Canada
(506) 363 - 5289
fax 1 - 800 -506 - 6666
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Hand Control #2
Drive-Master Co., Inc.

Ultra-Lite XL
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DRIVE-MASTER CO., INC.
9 SPIELMAN ROAD
FAIRFIELD, NEW JERSEY 07004-3403
' 1-973-808-9709

ULTRA-LITE XL HAND CONTROL
INSTALLATION INSTRUCTIONS (11/97)

WARNING:

IT IS RECOMMENDED THIS ADAPTIVE EQUIPMENT SHOULD ONLY BE

INSTALLED IN A VEHICLE 1IF THE END USER POSSESSES ONE OF THE
FOLLOWING: :

1. A valid restricted driver’s license indicating adaptive
equipment required.

2. An adaptive equipment evaluation from a vrehabilitation or
driver education center.

3. A physician’s prescription for adaptive equipment.

4. Certification of compliance with other applicable state
driving laws or restrictions.

NOTICE: End users who do not have a valid restricted driver’s
licensa should have driver training through an approved education
program before using this equipment and should obtain a wvalid

restricted driver’s license. UNDER NO CIRCUMSTANCES should
meropprly licensed drivers use this equipment.

Drive-Master Co., 1Inc. assumes NO LIABILITY for improper
licensing or use.

ALL INSTRUCTIONS MUST SE FOLLOWED TO VALIDATE WARRANTY. PRIOR TO
INSTALLATION, CARFFUILY READ ALL INSTRUCTICNS TWICE AND BECOME
FAMILIAR WITH ALL DIAGRAMS. FOLLOW INSTALLATION INSTRUCTIONS
STEP BY STEP. OBSERVE THE RECOMMENDED NUT, BOLT, AND SCREW
TORQUE TIGHTENING VALUES GIVEN IN THE QUAI TTY CONTROI CHFECX 1| IST
AND TORQUE VAl UFS ON PAGE 17.

THIS ADAPTIVE EQUIPMENT IS DESIGNED FOR INSTALLATION QNLY ON
VEHICLES EQUIPPED WITH AUTOMATIC TRANSMISSION, POWER BRAKES AND
POWER STEERING, ALL OF WHICH MUST 8E IN PROPER WORKING ORDER.

WARRANTY WILL NOT APPLY TO ANY DRIVE-MASTER EQUIPMENT WHICH HAS
BEEN ALTERED, SUBJECTED TO MISUSE, ABUSE, NEGLECT, ACCIDENT,
NATURAL DISASTER, IMPROPER INSTALLATION, OR LACK OF MAINTENANCE.

ALL INSTRUCTIONS AND WARNING LABELS MUST BE OBSERVED.

Drive-Master Co., Inc. reserves the right to discontinue sales to
parties that do not follow the warnings contained herein.
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DRIVE-MACSTER (I TRA=t TTFE XI HAND CONTRO! TNSTAI I ATTON TINSTIRUCTIONS cont ’d:

PARTS LIST %, =xx:

XL-A.
Xk
£33

XL-8.

XL-C.

AL-D.

XL-€E.
ESS

XL-G.

XL—H.

XL-I.

XL-J.

BRAKE ASSEMBLY

Al. Right side bar w/drilled holes

AZ. Left-side bar w/threaded holes, threaded adjustment and nut
A3. Bolts

A4 . Brake toe piece

STEERING COLUMN CLAMP ASSEMBLY
Bi/2. <Clamp bodyssliding “v" block

B3. Main bolt

B3A. Lock nut

84. Saddle w/bolt and locking washer
BS. Strap

B6. Caravan clamp

B87. L Bracket assambly

88. FWD clamp

B9. 1997 E-150 clamp & mounting assembly
SUPPORT ROD, COMPLETE WITH HEAD

CuU. Universal style

CsuU. Special universal style

Cs. Straight

CcAl. angled 3" (most Fords & GM)

Ca2. Angled 6" (most Chrysler)

HANDLE ASSEMBLY

D1. Handle

D2. Stop nut (Items D2 and D3 must be replaced if unit is
D3. Cottar oin disassembled or transferred to another vehicle)
BRAKE PUSH ROD ASSEMBLY

E1l. Threaded adjustment w/swivel bearing connector

E2. Locking nut

£3. Gas chain attaching collar w/screw

£4. Tubing

HANDLE EXTENSION ASSEMBLY

G1l. Grip

G2. Handle Extension

GAS PEDAL CLAMP ASSEMBLY xx
GAS PUSH ROD ASSEMBLY

I1. 12" push rod

I2. Ball joint (2)
PIVOT BOLT HANGER ASSEMBLY
GAS CROSS ARM TO CHAIN

GAS CROSS ARM FOR BALL JOINT

GAS CHAIN

X Please order parts by part number. Preface All part numbers with XL
*% Parts are available OMLY as an assemblad unit.
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Drive-Master XL Parts Diagram

~XL-A Brake Assembly

-XL-E Brake Push Rod Assembly

E4 E2

[

. L
XL-F Spherical Bearing Connectc

XL-G Handle_Extension
.XL=B Steering Column Clamp Assembly u

? Gl

=
=
' BS
\ i A e\ g3
Bl/Z// i lB=!3A = XL-H Gas Pedal Clamp Assembly
——. 1 ﬂ <

FWD Clamp

SISE _ViSw

XL-I-Gas Push R

ﬂ i E“ Assembly
N1l
XL-C Support Rod Complete w/head F
— é
i =
l,.——_.r..l = ﬂ =" i"I2
: ![ - 1 = — |
T XL-J Pivcot Bolt Hanger Assembly
)35

arm To Ball Jo

=
== |

XL~D Handle Assembly XL-M Gas Chain

o~
T~ L\
XL-K Gas Cross Arm To i .
Chain [
r— ] :"D';IZ — T
a o -~ Gas Cros:
oo < . e

J3
e
= D2 XL-J Underside View With Pivot to Lef
i 8
{ d.. )
¢ -
| S OOOO)
t ‘ M ) J
{ 1 A 1
- DL
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Drive-Master XL Parts Placement Diagram

OVERVIEW

Directional Signal
Lever W‘

Shift
Collar

Directional Signal
Lever
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DRIVE=-MASTFER Ul TRA-I TTF XI HAND CONTROL TNSTAI I ATION INSTRUCTIONS cont ’d

If you have specified year, make, and model, all the proper parts will have
been included in your shipment. If, however, you are transferring a hand
control, please call Drive-Master for the correct parts. All instructions
herein refer to left hand installations only. Special parts and
instructions will be shipped to those needing right hand lnsbﬁllatlon.

IF, AT ANY POINT, YOU HAVE A QUESTION, CALL DRIVE-MASTER (973-808-9709) AND
ASK FOR ASSISTANCE FROM THE HAND CONTROI DFPARTMENT .

Step 1 - Ttem & ° Rrake Assembly: Install brake assembly (A) on  shaft
above brake pedal pad with brake toe piece (A4) to the left of the shaft .
If it 1is necessary to adjust position of the connector {A4), loosen and
remove the assembly from the pedal shaft. Rotate the brake bracket

assembly in the connector to move it to the left or right. DO _NOT ATTEMPT
I0 REMOVE THE THRSADED ROD FROM THFE RRAKE ASSEMRL Y

Refer to the diagram below for proper positioning of brake assembly (A&).

Sten 2 - It=am B Steeying Column Clamp: Depending wupon the type cof
vehicle you orderad the hand control for, you will have raceived one of &
(six) clamp styles. You will have either the standard steering column
clamp (8) and strap (B5); the FWD clamp (BS) which attaches to the stearing
column with the bolts supplied; the long or shert V (81/2); the Caravan
clamp (B6); the L Bracket and hardware (B7) or the 1997 E150 clamp and
mount assembly (B9). Note: FWD clamps apply only to some GM vehicles; not
all front wheel drive vehicles require this part.

Standard steering cclumn clamp (B) installation: Recommended location for
the steering column clamp varies from model to model and vear to year.
Therefore, we can only give vou guidelines and examgles. Use your own good
Judgem=zant anc common sense or call us if there is a croblem.
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DRIVE-MASTER ULTRA-LITE XL HANDICONTROL INSTALLATION INSTRUCTIONS cont’d:

Refer. to the diagram‘below tor suggested placement of steering column clamg

Gear shift coilar

Gear shift collar

On some vehicles, there is room in front of the dashboard - mount clamp (B)
there. Otherwise, you will always find a few inches of clear solid columr
somewhere betuween the firewall and/or just down the column from a wiring
harness. Sometimes it may be necessary to slip the 1" stainless steel
strap (B85) underneath some wires or control cables. MNEVER put the strap or
clamp so it pinches ANYTHING against the solid column. NEVER install the
strap provided, or any other strap, on the gear shift collar.

Position the clamp body (B1/2) at 3 or 4 o’clock with the milled slot
facing UP. Put the strap (85) around the column and attach each end of it
UNDER each of the two saddles (B84); one on the top and one on the bottom.
Pull sz tightly as possible around the steering column. Tighten saddle
bolts (B4) completely at this time. Take up any slack in the strap by

GENTLY tightening the horizontal main bolt (B83) to expand the clamp. Leave
snug for now — TIGHTEN COMPLETELY LATER.

Refer to the diagram below for proper positioning of stearing column clamp
(B) on the steering column.

CAUTION: DO NOT OVERTIGHTEN STRAP CLAMP. SOME FOREIGN CAR STEERING
COLUMNS CAN BE CRUSHED. TIE.: VOLVO AND OTHERS.

Solid portion of
steering column

On small Fords - Tempo, Escort, Topaz, Lynx, EXP. — remove panel covaring
dash belouw steering column. DO NOT replace cdash panel after installing the
hand control as it will prevent proper action of the hand control. On some
models there is a metal brace for the dash panel. To allow for free
movement of the hand control, it will be necessary to cut off this brace.

It will be easier if vyou perform these operations before going on to the
next installation step.
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DRIVE-MASTER Ul TRA-| TTE X1 HAND CONTROI INSTAI | ATTON INSTRUCTIONS cont ’d:
EWD Clamp Installatrion:

The clamp is mounted on the car’s steering column support bracket located
directly behind the dashboard face. The two gold colored metric bolts
(13mm heads) on the right side must be removed. Our mounting plate should
then be attached using the longer bolts we have supplied. DO __NOT tighten
completely wuntil support rod (C) is in place (Step 3). Refer to the
diagram below for proper placement of FWD clamp. ‘

FWD clamp mounted on steering column support bracket:

K' , o o
N P

ﬂ ) =XY) }

: 50 ¢ ~
WA
FWD clamp

Clamp will be mounted to the U-shaped bracket holding the steering column
to the dash. Remove the plastic wiring harness cover. Insert the bolts
supplied through the U~-shapmed bracket from the INSIDE (closest to the
column) to the OQUTSIDE (away from the column).

FWD clamp mountad on U-shaped column bracket:

Steering column

U-shaped bracket _,.§§§- t
‘l — ‘_ 4} FWD clamp

REGARDLESS OF VEHICLE IN WHICH THE STEERING COLUMN CLAMP I3 BEING
INSTALLED, REMEMBER - THIS IS THE ANCHOR THAT HOLDS THE WHOLE DEVICE IN
PLACE . IT DESERVES SPECIAL ATTENTION. BE CERTAIN THAT THE CLAMP IS
SECURE, DOES NOT CRUSH ANY WIRES CR CABLES, AND IS NOT INSTALLED ON THE
GEAR SHIFT COLLAR OR IN 4 POSITION WHERE IT WILL INTERFERE WITH THE GEAR
SHIFT SYSTEM.

CAUTION: BE CAREFUL WHEN USING STRAP CLAMP IN 1996 CHRYSLER. STRAP CAN
RUB AGAINST MOVEABLE END OF SHIFT CABLE AND SNAP PLASTIC GUIDE.

I0 CHECK CARIF OPFRATTON: APPLY PARKING BRAKE. CHECK CAREFULLY AFTER

INSTALLATION. SHIFT VEHICLE WITH KEY ON AND OBSERVE MOVEMENT OF CABLE
(WITH VEHICLE ENGINE NOT RUNNING).
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aten 2~ TJrem C support Rod: Depending upon the type of vehicle vyou
ordered the hand control for, Yyou will have received one of seven (7)
standard support rod styles. If you are reinstalling the hand control from
another vehicle i to call Drive—-Master for the correct
support rod style. Examples of the seven support rod styles as they might
appear installed in a vehicle are illustrated below.

Basic support rod (C) styles:
S S s § 'Z' | ‘b ,
/ ./’ / .-l/ T 4 / / /i
Lyl [_‘ , : A / = B
—— / /‘/),J L . Style CU
—L./ B Gear shift collar
Style CSU SIS s
L O /

O
”,

X&)

[VX<X7]

{

Gear shift collar
: Gear shift collar / ,

\ N g
}—D";Gil—-‘—-—’ FWD

B Gear shift collar Style CA
Style CS '

Insert your support rod (C) into the steering column clamp clamp. The

support rod (C) should com=z out from under the dashboard as close as

possible to the bottom edge of the dashbocard and should extend to a point

just below and slightly forward of the pivot point of a column mounted geax

selector. IT _ SHOUID NOT INTERFERE WITH FUlLl MOVEMENT QF THE SHIFT | FVYFR

THE _JIGNTTION KEY OR SWITCH NOR  SHOWMD TT QUK ON THE STEERTING €Ol UMN
‘ —

sSupport rod head positioning:

TOP_VIEW

Directional Signal

Lever \

-
6o

} ——&=22) Gear Shift
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DRIVE-=MASTFR Ul TRA=-| TTE XI_HAND CONTROI TNSTAILATTON INSTRUCTIONS cont ’d:

Set emergency brake and temporarily insert handle (D) into support rod (C)
head. Put gear shift into lowest gear so that when you tighten the
steering column clamp (B) or the FWD clamp, you will insure your handle and
support rod head will not interfere with the gear shift. 7This will also

allow you to position the handle (D) under the column cowl by the
directional signal lever.

Finish tightening steering column clamp (B); saddle bolts (B4) IF NOT
TIGHTENED PROPERLY, STRAP WILL STRETCH: main clamp bolt (B3) and locking

nut (83a), or finish tightening the center bolt of your FWD clamp. CHECK
YOUR LORK CARFEUH LY

Steps R and 4 - Trems D - and £ Handls Assamblyv Brake Push Rod
gssembly  and Rrake Toe Piace: The brake toe piece (A4) slides into Brake
tube (E4). Insert handle (D1) into support rod (C) head - again do not

tighten the nut (D2) on the handle at this time. Now Yyou can see where the
connector (F) should be positioned on the handle to give the most direct
push for braking actiocn. Sse diagram below for proper placement of partis.

Placement of handle assembly (D), brake push rod assambly (£), and
connector (F) and toe pilece assembly (A).

QVERVIEW

Laver e Gear Shift

Remcve the handle (D) from the suppart rvod head (C) and thrzad it into
connector (F). Reinsert the handle intc the support vrod head and hand
tighten the stop nut (D2). Co not fully tighten the nut or use the cotter

pin (D3) at this time.
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DRIVE-MASTER U1 TRA=-1 TTFE X1 HAND CONTROI TNSTAL I ATTON INSTRUCTTONS cont ’d:

Step S - Item G Handle Extension: Attach handle extension (G) so0 it
reaches Jjust past the rim of the steeving wheel. See diagram below for
proper positioning.

Proper position of handle extension (G) and __
rim of steering wheel: AN

When handle is pulled toward the driver - as if to work the gas - theres
should be absoclutely NO chance that the handle can come up INSIDE the
steering wheel. If the car has a tile wheel, check all positions. Close
the door and check to see that the handle clears arm rest, window crank,
mirror adjustment, parking brake handle and the door itself. Put the turr
signal lever in the left turn position and make certain the handle will

clear this as well. MAKFE SURE THE HANDIFE CIFEFARS FYFRYTHING TN Al
POSTTIONS

Step 6 — Items D, F and F Adjustmants for Brake Action: Adjust the
handle position (D with & attached) uzing the threaded adjustment (E1) by
vepositioning the connector (F) on tha handle (D). UWhen adjusting threadec
rod (E1) at least 2" of threaded rod must remain inside the brake tubing
(E4). For your convenience, the black thrzaded adjustment has been marked
with silver to indicate the maximum extension. If the threaded rod shous
silver threads you have gone beyond the maximum extension. Shorten the
length of the threaded adjustment (E1) until no silver threads are visible.

Set the length of push rod (E) so the end of the handle extension is 5" t«¢
7" from the vim of the wheel. Whenever possible, it should be set for the
span of the driver’s hand when the control 1is at rest. Thumb should rest
on the vim of the wheel and the little finger should just touch the end ol

the handle extension {(G). This will give a comfortable position whel
driving.

Connector (F) adjusts the leverage applied to the brake. Usual position i:
about the middle of the handle (D). Moving it cleoser to the support road
(C) head increases the leverage and makes it sasier to work the brake BUT
it also increases the distance the handle will have to travel to apply the
brakes. Moving the connector (F) closer to the handle extension veversec
both results; harder to work but shorter to push. To adjust the position
of connector (F), remove the handlz (D1) from the support rod (C) and
rotate the handle to move connector (F) to the desired position. Reattaci
the handle to the sugport rod head but do not tighten or pin at this point.
See diagram below for proper positioning of connector (F).Eﬁggy'

As
Proper position of connector (F) to \

Brake Pedal
give a direct push to the brake:

OVERVIEW 1

13}

i
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DRIVE-MASTER Ul TRA-I ITE X1 HAND CONTRO! TNSTAI | ATTON INSTRUCTIONS cant ’d:

As you adjust the connector (F) you will notice you are also changing the
position of the handle as it relates to the steering wheel. Therefore, all
of these adjustments must be made In one operation. Wwhen vyou get the
braking action working the way you want, make sure the handls also moves
freely toward the wheel - as if you were applying the gas. Try the brakes
without moving the car - use both foot pressure and the hand control. 1E
YOU FEFl EVFRYTHING IS PFREFCT . GO BACK OVER FACH NUT . SCREW AND ROILT FOR
EINAL TIGHTENING EINAL ADTUSTMENT FOR  STOR NUT D2 -  TIGHTEN 9/14 NYLON
LOCKNUT UNTTL HANDILE RBINDS -~THEN RACK OFF  1/¢ OF & TURN OR UNTTI HANDILE IS
JUST "FREF" IN SUPCORT. 20D HEAD INSERT THE SMall COTTER PIM (D3) INTO THE
HANDI E_ AT THE SUPPORT ROD HEAD (C) AND SAFFTY SPREAD THE EMDS :

Step 7 — Ttem M Gas Pedal Clamp: Dilagram A shows a typical installation
on a car with suspendad or hinged gas pedal. Attach clamp (H) to the
factory gas linkage rod about an inch above the pivot point of the linkage
rod and gas pedal, with the milled side facing the floor. This location
will not interfere with the hinging action.

On most cars, the clamp is mounted with the ball joint (I2) to the right of
the linkzage rod. All Chrysler products (including Dodge and Plymouth) are
axcepktions. On thesa cars the ball Jjoint {(J2) 1is mounted to the left of
the linkage rod as shown in diagram B. Gas rod to tha right (standard
mounting) of the gas pedal - Chrysler vahicles cut right side gas pedal in
1/4" and down 1 1/2" to make room for ball joint and gas rod. Be sure to
get customer approval BEFORE cutting OEM gas pedal.

Typical installation: “Ki Installation on Chrysler:

B. (H)

Ford uses a U-shaped channel rather than a rvod to suspend the gas pedal.
On these cars 1install the gas clamp with the milled slot facing up. Put
the clamp on the smallest part of the chamnel - under the pedal pad - and
slide it toward the Tirewall until it is snug. Tighten the clamp until the
cone point set screw Zigs into the channel BUT DO NOT OVERTTIGHTEN S0 a5 TO
CRUSH THFE CHANME! | If the channel is crushed, the clamp will not stay in
place. On most Fords vyou will be able to mount the clamp as shown in
diagram € -~ with the ball Jjoint (J2) to the right of the gas linkage. ~ On
some vehicles the gas padal clamp will not work due to unusually wide gas
pedal bar. Remove gas clamp (H) and ball Jjoint (I2). Use a straight ball
Jeint and bolt through gas pedal bar. Sometimes this can also be done by
bolting 90 degr=e ball joint to side of gas pedal bar. The configuration
of the existing gas pedal and the transmission hump or engine cover will
determine how tha clamp will be installed.

Typical inztallation on Ford: Installation on a

Ford with ball
Jjoint to the left
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DRIVE=MASTIFR Ul TRA-I TTFE X| HAND CONTROl TINSTAILATION INSTRUCTIONS cant *d:

IN ALL CASES MAKE SURE NEITHER THE BALL JOINT (I2) NOR ANY PART OF THE
CLAMP CAN TANGLE IN THE RUG OR MAT WHEN GAS PEDAL IS DEPRESSED. It may be
necessary to slice the carpet to allow proper gas action. Use the Allen
wrench supplied in the parts kit to tighten the clamp on the linkage vod.

Step 8 -~ Item I Gas Push Rod: Due to design modifications in many new
cars, we have lengthened our gas push rod (I1) to 12*. If vyou need a
shorter piece, cut the rod to the needed length and file the end for proper
size and fit. Using the gas pushrod (I1) as a guide, you should now see
where to install the pivot bolt hanger assembly (J) on support rod (C).
CAUTION: BALL JOINTS MUST BE SCREWED ON ALL THE WAY TO WITHIN 1/2 TURN GF
TIGHT. IF THE THREADED ROD IS NOT GOING TO BE USED IN THIS FASHION, 4&ADD A
1/4-20 NUT TO LOCK BALL JOINT TO THREADED ROD. THIS WILL PREVENT THREADED

ROD FROM VIBRATING (UNSCREWING) OUT OF EITHER B8ALL JOINT CAUSING GAS
FAILURE.

Step 9 - Ttems J K anc i Pivot Rolt Hanger Assembly., Cross Arm _to
Chain and Cro=ss aAvm for Rall Joint: The pivot bolt hanger assembly (J) rod
(C). Rods (K and L) should be parallel to the floor of the vehicle and at
right angles to support rod (C). The diagram below shows proper
positioning of the pivot bolt hanger assembly.

Placement of
Pivot Bolt A
Hanger Assembly:

Brake Pedal

Cas Pedal B

] !

§ i

1 1

OVERVIEW { :
t

I

! {

) b

o

Directional Signal _ o

Lever Gear Shift

With suspended/hinged pedals, the length setting of the rods (K apd L) will
approximate that shown above. At this pcint, you can also determine if you

have installed the gas pedal clamp (H) in a good place to prevent binding
of the ball Jjoints (I2) and to get proper alignment.

"Ball joints (I2) MUST have free movement. Sometimes it may be necessary to
unscrew one of the ball Jjoints a half turn to correct binding.

On some cars it will be necessary to move the hanger assembly (J) using the

adjustable mounting slots on the hanger bar (J1). To further aid ir
alignment, it 1is sometimes helpful to shift the position of the pivot boli
(J2) to the left side of the support rod (C). IFf a low dash panel prevents

proper action of rod (K) to the chain, you may have to bend rod (K) toward

the floor as illustrated below. | Rod (K)
Rod (K) bént approximately 30 degrees toward floor: 6§§§2§€§::::
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DRIVE-MASTER Il TRA-| TTE X1 HAND CONTROL _INSTAI LATTON TNSTRUCTIONS cont ’d:

The diagrams below illustrate how the pivot bolt hanger assembly (J) may be
assembled with the pivot (J2) to either the left or right of support rod
(Cl.

Pivot bolt (J2) to the left of support rod (C):

N I - boe

Rod K.to chain [ Rod L to ball joint
ot e £ LR 3
Pivot bolt OO
(32) — ) |
I Support rod (C)
(1
Pivot bolt (J2) to the right of support rod (C):
L JERN ] l {

Rod K to chain (

=
Eod

i
Support rod (C) ) E

 Rod L to ball joint
Pivop Bolt (J2)

In some cases to will be necessary to remove a portion of the OEM heater
and/or air conditioning duct system in order to avoid interference with the
operation of the hanger assembly (I) If necessary, angle the assembly
with rods (K and L) pointed downward. Remove the underzide dash panel
completely, along with any metal mounting brackets. Any panels which are
removed should be returned to the customar for rainstallation after the
hand control is vemovad. -

CAUTION: IN  ALL CASES, MAKE SURE NOCTHING HITS OR. INTSRFERES WITH THE
OPERATION COF ANY COMPONENT (I., J., K., OR L.) OF THE COMPLETED Ga3
ASSEMELY WHEN THE GAS PEDAL IS FULLY DEPRESSED, EITHER BY HAND OR  FOOT
OPERATION. MAKE CERTAIM MOTHING WILL IMPEDE ANY DRIVER’S FOOT AS IT MOVES
FROM THE GAS PZCAL TO THE BRAKE PEDAL.
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DRIVE-MASTER Ui TRA-I TTF X| HaA ’d:

Sten 10 - Ttem M Gas Chain: Upper end of the chain will be attached to
threaded section of brake push vod (&) with attaching collar (E3). Cars
with suspended/hinged pedals should have rods (K and L) set as shown in the
diagram below; very short on the right side and approximataly three times

as long on the left side. [ :

I 1
| |
|

Ie=t

Typical setting for rods (K and L):

K J
T : . . — L
'5 K ,[L#;;

It is the relationship of these vrods (K and L) to each other and their
relative positions to the pivot bolt which affect the leverage and allow
you -to get the proper gas action.

Set the rods (K and L) so they push and pull in the most direct lin
possible. Rod (L) with the ball Jjoint should be lined up so it pushe:
straight toward the gas pedal. The goint where the chain (M) attaches tc
rod (X} should be lined up as nearly as possible to the point where the
chain attaches to the thrzaded brake push rod (E). See diagram below for
proper alighment.

m P

Proper alignment of vod (L) with gas pedsl clamp (H) and rod (K) with
gas attaching collar on brake push rod (E):

UL,

[
<
| nessnmaminn

ac 3
Drrectronel Signal
Laver Gear SALCL

sliding rod (X) tc the left makes the pulling action for gas easier but.
inereases the distance the handle must move. Sliding rod (L) to the right
Jdecreases the distance the handle must move, but increases the fores
required. You - may have to maka several adjustments  bafore proper, eas
action is achisved.

€
£

CAUTION: THE CHAIN MUST NOT RUB COR CATCH ON AMY PART CF THE CAR, WHETHEF
OPERATED 3Y HAND CONTROL CR FOOT PEDAL . CUT ZIXCESS CHAIN.

WARNING: WITH THE GAS PEDAL PUSHEC EIRMIY T THE FIQOR, ZITHER 8Y HAMND Of
FOOT, THE PIVOT ASSEMBLY (J) AND RODS (K AND L) SHOULD NOT ROTATE MORE THA!
45 DEGREES, OR IT MAY SWING PAST CENTER, LGCKING THE GAS TO THE FLOCR.
CHECK THIS CAREFULLY 8Y FORCING THE ASSEMELY TC ROTATE AS FAR AS YOU CAN
IF ASSEMBLY CAN BE FORCED OVER CENTER, YOU MUST RE-ADJUST YOUR RCD (K AN
L) POSITIONS.
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DRIVE-MASTER “lfBQ—l[IE X1 HAND CONTROL TNSTALL ATTON INSTRUCTITAONS cont >d:

Step 11—~ Quality Control: Using the check list provided, go over all
nuts, bolts, screuws, and fasteners for proper tightness. CUT OFF ANY
EXCESS CHAIN. CHECK ALL FASTEMERS AND MAKE SURE THE COTTER PIN (D3) HAS
BEEN MADE SAFE (SPREAD OPEN) BEFORE YOU GO ON TO STEP 12.

Step 12 - Test Drive: Now test drive the vehicle, first checking that it
stops properly. Put the vehicle through a series of starts and stops, do a
HARD PANIC stop, 3ee that the car can achisve passing gear, and check for
proper action on both straight-always and around corners. REPEAT SEVERAL
TIMES USING HAND CONTROLS FOR GAS AND BRAKE, THEN USING FOOT CONTROLS.

After you are completely sastisfied that your installation 1is correct and
sate, apply the Loctite provided in the parts kit to the threaded fasteners
which are asteriskad 1in the diagram below. DO NOT APPLY LOCTITE TO THE
PIVOT BCLT (J2) OR TO THE HANDLE ASSEMBLY (D).

apply Loctitae OMLY to those areas indicated:

S v .
edal :

- D

Gas Pedal

—

|
!
!
{
l
f
|

[
!
!
OVERVIEW {
|
1
l
!

]
[ hrmramranromnn

v
Lever Gear Shift

o FASE DOASS THTS TNSTRUCTIOM BOOKIFT ol ONG TO THE CONMSUMER FCOR THETR £7i &%
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DRIVE-MASTFR LIl TRA~I TTF Xi HAND CONTROI TNSTAII ATTON TNSTRUCTIONS cont’d:

XL PARTS KIT - CONTENTS and APPLICATION:

(1) 1/8" allen key for gas pedal clamp (H).

(2) 1/16" dia. x 1/2" long cotter pin. One to be used to secure handle (D)
in support vyod (C) - one as a spare.

(1) tube Loctite to be used ONLY according to the instructions for Step 12.

Tools helpful for Ultra-tLite XL hand control installation:
(1) 3/8" open wrench

(1) 7716" open end wrench

(1) 1/2" open end wrench

(1) 3/1¢" open end wrench

(1) S/8" open end wrench

(1) 6" adjustable wrench

(1) common screwdriver

(1) pair of clisrs to cut chain
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DRIVE=MASTER Ul TRA=| TTE XI HAND CONTROL TNSTAI! ATTON INSTRUCTIONS cont ’d:

PRO TIPS:

Long V is usually used in conjunction with universal support rod to help
prevent cutting dash.

When gas clamp won’t fit pedal, try or request a straight ball joint
through pedal or bolt 90 degree ball joint through side of pedal arm.

Install hand control with tilt wheel all the way down - when possible.

Do not tighten threaded gas rvod ball joint back off 1/2 turn for full ball
Joint action.

When test driving vehicle and applying brakes, make sure your hand does not
hit dash. 1If it does, readjust brake rod.

BULLETTIN

WHEN INSTALLING HAND CONTROLS (SPECIFICALLY WHEN MOUNTING CLAMPS ON THE
STEERING COLUMN) BE ESPECIALLY CAREFUL ON VEHICLES WITH AIR BAGS. DO NOT

CuT CRTMP, OR SHORT OQUT WLTRFS THAT ARE INVOLVED WITH THE AIR BAG
TRIGGERING SYSTEM. IT WILL DEPLOY!

We strongly urge that you call or refer to the vehicle’s motor manual (or
similar technical reference) to_be sure you have the correct wires for
horn, dimmer, or electronic directionals.
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DRIVF-MA‘STFR U TRA-1 TTFE X

HAND CONTROI TNSTAIl ATTON TNSTRUCTTONS cont *d:

QUALITY CONTROL CHECK LIST AND TORQUE VALUES

DO NOT ASSUME ANYTHING IS TIGHT. GO OVER EACH NUT, BOLT, SCREW AND

FASTENER ACCORDING TO THIS CHECKLIST. OBSERVE ALL RECOMMENDED TORQUE
VALUES. .

CHECKED
KL-A BRAKE ASSEMBLY, TUO (2) BOLTS (A3) 275 INCH POUNDS EACH

XL-B STEERING COLUMN CLAMP ASSEMBLY:
MAIN BOLT (B3) 125 INCH POUNDS
LOCK NUT (B3A) 250 INCH POUNDS
SADDLE BOLTS (B4) 200 INCH POUNDS EACH

AL-D HANDLE ASSEMBLY:
STOP NUT (D2) 200 INCH POUNDS
COTTER PIN (D3) PROPERLY SAFE (SPREAD OPEN)

XL-E BRAKE PUSH RCD ASSEMELY:
LOCKING NUT (£2) 150 INCH POUNDS
GAS CHAIN ATTACHING COLLAR (E3) 30 INCH POUNDS
XL-G HANDLE EXTENSION, TWO (2) SCREWS, 25 INCH POUNDS EACH
XL-H GAS PEDAL CLAMP SET SCREW, SO INCH POUNMNDS
XL-I GAS PUSH ROD RALL JOINTS (I2) 100 INCH POUNDS EACH

XL

t
[}

PIVOT 8OLT HANGER ASSEMBLY:
TWO (2) BOLTS (J3) 175 INCH POUNDS EACH
CROSS ARM LOCKING BOLT (J4) 150 INCH POUNDS

XL-K GAS CROSS ARM TO CHAIN, SCREW AND WASHER, 30 INCH POUNDS

WARNING LABEL - ENCLOSED IN PLASTIC ENVELOPE AND READS AS FOLLOWS:
WARNTING: THIS VEHICLE EQUIPPED FOR USE BY HANDICAPPED AND
NOT TO BE USED BY THOSE UNTRAINED IN IT’S USE.
AFFIXED TO DASH OR A PLACE WHERE REFLECTIONS ARE NOT A
HAZARD .

ULTRA-LITE XL SERIAL #

QUALITY CONTROL CHECKLIST COMPLETED BY

SIGNATURE

HAND CONTROL INSTALLED BY

SIGNATURE
DATE

INSTalLFR: PLFASE PASS THTS TNSTRUCTTON BROOKIFT, WARRANTY AND OPFRATING
INSTRUCTTONS ON TO THFE Ul TIMATE CONSUMER

- 18 -
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DRIVE-MASTER ULTRA-LITE HAND CONTROL OPERATING INSTRUCTIONS

THE OPERATION OF THE ULTRA-LITE XL HAND CONTROL IS VERY BASIC:

1. USING ONE HAND IN A GRIPPING MOTION, PULL THE LEVER OF THE
HAND CONTROL TOWARD THE VEHICLE STEERING WHEEL TO ACCELERATE.

2. GRIPPING THE HAND CONTROL IN THE SAME MANNER, PUSH THE LEVER
OF THE HAND CCNTROL TOWARD THE DASHBOARD OF THE CAR TO APPLY
THE BRAKE.

. A MESSAGE TO THE USER -

YOUR DORIVE-MASTER ULTRA-LITE XL SHOULD HAVE BEEN INSTALLED SO
THAT :

1. THERE ARE NO OBSTRUCTIONS TO EITHER THE ACCELERATION OR
BRAKING OPERATIONS OF THE HAND CONTROL.

2. THERE ARE NO OBSTRUCTIONS TO YOU WHEN YOU ENTER OR LEAVE THE
VEHICLE.

3. THE ACCELERATION/BRAKING LEVER IS IN A COMFORTABLE POSITION

FOR YOU TO ACCOMPLISH BCTH THOSE OPERATIONS COMPLETELY AND
REPEATEDLY .

DO NOT L Zays Your DEALER UINTTL THECE THREEE THINGS aRE  DONF TO
YOUR SATTSEFACTIOM:

- 19 -
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Make:

Model:

Drive-Master

HCDMO1
Hand Control Application Guide

1985
1986
1987
1988
1989
1990
11991
1962
1993
1994
1995
1996

1997
1998
1999
2000

Special Instructions:
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DRIVE-MASTER CO. INC.
ULTRA-LITE XL HAND CONTROL INSTALLATION INSTRUCTIONS

WINDSTAR - ADDENDUM

Remove Plastic Panel (Knee Bolster) under steering column.

Remove metal plate behind plastic panel to expose under side
of steering column.

Under the column, find large shiny black plate.

Mounting of Main Clamp - Mounting clamp is assembled as
needed for Windstar installation. - Position 1/2" main rod
mounting hole so main rod will be parallel with steering column.
Using the mounting plate as a template, drill two (2) 5/716" holes
- approximately 2" in from the right side of the large shiny
black plate. Mount clamp to plate and tighten the two 5/16-18
grade 8 mounting bolts, lockwashers, and stop nuts supplied, dead
tight torque to 30 foot pounds.

Start vehicle and rotate steering wheel so large opening is
to your right. Slide main support rod into mounting block’s 1/2*“
hole. Follow standard instructions to complete installation.

NOTES:

The lower dash panel support stays on the vehicle. Relocate
Ford computer test port. Suggestion after removing, relocats

port and wire harness to behind right side kick panel by gas
pedal.

Using copper colored wire supplied, after cutting chain to
length, tie off to last link and cut piece of tubing supplied -
pull over chain. This will prevent chain links catching on lower
panel support.

Once hand control 1is mounted, adjusted, and checked per
check list, cut original dash panel to fit around hand control.
Remount panel making sure brake rod does not rub when push or
pulling on handle of hand control. This is important as the
possibility exists to limit the travel needed for gas and brake.

PARTS:
1 - FWD Bracket and Regular Clamp bolted together,
clamp laying down.
1 - Straight Support Rod
1 - 11" Brake Tube
1 - 18" Weld UWire
1 - 10" Shrink Tube to fit over chain
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Hand Control #3
Manufacturing and Production Services Corp.

Monarch Mark I-A
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Supplement

ADAPTER

BENT
VEHICLE BRAKE | NOTES
YEAR| A |EARs| B ROD

Nissan Al

Quest 92-95 v 7

Quest 96-08 v v
Saab Al v v
Toyota All v v 94-98 Cul B Mount - Bent Handle
Saturn 92-95 (4 ) Long Slde B Mount
Saturn 96-98 v v Long Side B Mount
Kia All v v
Lexus 400 9294 | ¢ | Special Lexus Mount
Texus 300 | os-98 v v Gut B Mount

.27-
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“A?” Mount Installation

Figure 1

Flat Washer
Lock Washer
Standard  5° 6" 7
Ears

Special

All Ears will bolt to “A” Mount body.

Parts List
Part No. Description
100 SM-1 .Mounting Block
100 SM-2 Ears (2 reqd)
100 SM-3 3/4" H.T. Bolt (2 reqd)
100 SM-4 1" H.T. Bolt (2 reqd)

1. The“A” Mount body will adapt to a number
of different size Ears. the proper Ears should
have come with Hand Control when ordered.

A. REMOVE NEGATIVE SIDE OF BAT-
TERY FOR AIR BAG BEFORE INSTAL-
LATION. BE SURE TO RECONNECT
AFTER INSTALLATION.

B. The “A” Mount fixture is secured to the
same support which holds the steering column.

Some model vehicles have studs to mount to.

Other models may need longer bolts. See Fig.
3&4.

C. If necessary remove any decorative cover
which may prevent access to the steering column

support.

D. It must be determined which pair of mount-
ing holes is best suited for a given installation.
Hold the unit in mounted position (Fig. 2) in
the upper pair of holes or studs and check for
alignment. Now hold the unit in the lower pair
of holes and check for the same alignment. (On
the majority of installations the lower holes or
studs are used.)

E. When determined which pair of holes or
studs will provide the most satisfactory instal-
lation, remove the hex head bolts or nuts from
the steering column support.

F. Loosen all bolts in the mounting fixture. Se-
cure the fixture to the steering column using
original nuts or the 1” or 2” bolts and the 5/
16” flat and lock washers provided. The new
mounting fixture bolts should not protrude into
the steering column any further than the origi-
nal bolts.

G. Push the fixture against the column support as
indicated on page 7 and tighten all bolts securefy.

Note: Save original steering support bolts for
replacement when Hand Control is removed.

Supplement

ADAPTER BENT
VEHICLE BRAKE NOTES
veaAr| A |Eeams| s | ROD
Oldsmobile
98 Regency 88-97 v 6 v 8mm Bolls
Achieva 92-97 v v GM Acc Clamp
Bravada 92-95 v 6" 8mm Bolts
Toronado 85-91 v Std. )
Toronado 92-97 v v
Silhouette 92-95 v 5" 10mm Bolts
Silhouelte 96-98 v 4 Short Grip
Pontiac
Firebird 85-90 v Std.
Firebird 91-98 v 6 [
Grand Am 85-91 v 5° 10mm Bolts
Grand Am 92-98 v v 96-98 Long Side B Mount GM Acc Clamp
Grand Prix 92-98 v v
Bonneville 92-98 [%4 v
Sunfire 92-98 v v GM Acc Clamp
Trans Sport 92-95 [% 5" 10mm Bolts
Trans Spont 96-98 v v Short Grip
G.M.C.
Safari 85-91 v Std.
Safari 92-97 v 6"
Safari 98 v v
Yucon 96-98 v v 19 1/2" Main
Fuli Size 8594 | s,
Trucks
Full Size 95-08 v v 19 1/2° Main Shaft
Trucks
Full Size 74-82 v Lg Van Brake Bracket
Vans
Full Size 8391 | ¢ std.
Vans
Fult Size Y .
Vans 9296 v 6
it Si . ]
rulsize  log 1r2.08 s | v 19 1/2* Main Shaft Bent Handle Short Grip
Jeep
cJd-5 85-95 v Std. 96-98 Call MPS
Wirangler 85-95 v Std. 96-98 Call MPS
Cherokee 85-95 v Sid.
Cherckee 96-08 v v Cherokee B
96-98
Cherokee 91-98 v
Grand ['4
Geo
Storm 92-98 v v
Prism 92.98 v v
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“B »” Mount Installation

Figure §

7
-/
>

2

hWe

Draw Down Bolt

Adapter B

Adapter B Installation

REMOVE NEGATIVE SIDE OF BATTERY FOR
AIR BAG BEFORE INSTALLATION. BE SURE TO
RECONNECT AFTER INSTALLATION.

This mount consists of a Vee-support and strap which is
tightened around the vehicles steering column.

To begin mounting, remove bolt that secures adjustable
side of strap.

With the mounting plate of “B" Adapter on left side of
steering column, place strap around steering columnn being
careful not to have any wiring under the strap. Pull strap as
tight as possible and secure in whichever hole provides the
tightest position. Place mount as close as possible to
steering column support. See Fig. 6.

Secure mount by tightening draw down bolt and cone point
set screws. (Do not overtighten.)

Figure 6

Steering Oo_cas\/

is not accessible
in this area

Dash Board
Steering Support

Adapter B

Decorative Cover

See Supplement for various vehicles which require Adapter B Mount.

Supplement

ADAPTER BENT
VEHICLE BRAKE NOTES
veAR| A |EARS| B ROD
Chevrolet

Corvette 85-97 v | Special
Corvette 98 v v 19 1/2* Shaft - GM Acc. Clamp
Lumina Auto 89-94 v
Lumina Auto 95-98 4 V.
Lumina Van 9095 | 5" 10mm Bolts
Lumina Van 96 v v
Venture Van 97-98 v v Short Grip
Malibu 98 v v
Monte Carlo 95-98 v (4
Astro Van 85-91 v. Std.
Astro Van 92-97 v 6"
Astro Van 98 v v
Suburban 85-94 v Std.

95-98 ) ['4 v 19 1/2" Main Shaft
Full Size sse4 | ¥ | s
Tahoe 95-98 v v 19 1/2* Main Shall
S10 Blazer 85-94 v Std.
S10 Blazer 95-98 v v
Full Size Trucks | 85-94 v Std.
Fult Size Trucks | 95-98 v v 19 1/2° Main Shalt
$10 Trucks 85-94 v | s
S$10 Trucks 95-98 (74 v
Full Size Vans | 74-82 v Lg Van Bracket
Full Size Vans | 83-91 (4 Sid.
Full Size Vans | 92-96 v 6 v
Full Size Vans  [96 1/2-98 ir%m.% v 19 1/2* Main Shaft & Bent Handle Short Grip

FORD

Escort 85-98 v v - Bent Handle
Tempo 91-94 v v A mount 5° ears w/ 10 1/2° main shaft
Probe 86-93 v
Probe 94-97 v 7" v
Mustang 85-93 v v
Mustang 94-98 vV | 7 v Short Grip
Taurus 86-89 | Taurus
Taurus 90-98 v 7 v
T-8ird 85-93 ['4 v
T-Bird 94-97 v 7 (%4
Crown Victoria | 85-89 v A mount 5" ears will work
Crown Victoria | 9098 | ¢ 7 v 95-98 Modified 7" Ear ]
Contour 95-98 v Spac. [ Wide Acc. Clamp
Explorer 91-94 v Std. v
Explorer 95-98 v EXP v Wide Acc. Clamp - Short Grip
Aerostar 85-91 v
Aerostar 9297 | V 7" v

.23-
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Accelerator Arm No. 12 Adjustment

Parts List For Tubular Operating Handle

Figure 8
Loosen the 2 (two) boits on the base of Hand Control ~ Note. Check Hand Control for accelerator binding
about 11/2 tums each. after adjustment is made. If binding occurs repeat

Adjust Accelerator Arm No. 12upordown forproper  above steps and realign main shaft through main
dashboard clearance and accelerator atignment. Re-  body.
tighten bolts. (Tight.) Loosen boits

PP

View A

1. Determine if the accelerator activating arm against column support,

clears alignment with the top accelerator pedal. 3. Proceed with rest of the installation.

See Fig. 9. 4. After installation is complete the decorative
2. After alignment is achieved tighten all bolts cover may be cut away as required and replaced.
securely. Be certain mounting block is resting

8-

Part Number Description
MMIA Standard Operating Handle
MMI-2 Main Shaft
MMI-2A Clevis Assembly
MMI-3A Rear Bearing Plate
MMI-4 Tie Rod End
MMI-5 . Tie Rod End
MMI-6 Bearing Plate Spacers (2)
MMI-7A Tie Rod Activating Clamp
MMI-8 Thrust Washer
MMI-9 Accelerator Mount and Pivot Plate
MMI-10 Accelerator Arm Pivot Bolt
MMI-11 Accelerator Arm Spacer
MMI-12 Accelerator Activating Arm
MMI-14 Bearing Block Assembly
MMI-15 Slide Nut Assembly Plate
Z.?:-_m 4 Mount Lock Spacers (2)
MMI-17 Return Spring
MMI-21 Accelerator Slide Nut-Threaded
MMI-22 Accelerator Slide Nut- Not threaded
MMI-23 Accelerator Ball Joint Assembly (Upper)
MMI-24 1" Accelerator Extension
MMI-25 2" Accelerator Extension
MMI-26 4" Accelerator Extension
MMI-27 Accelerator Slip Tube
MMI-28 Accelerator Ball Joint Assembly (Lower)
MMI-29 Accelerator Clamp
MMI-30 Brake Rod
MMI-30A Upper Brake Clamp Assembly
MM1-30B Bent Brake Rod
MMI-31 Brake Bail Joint Assembly
MMI-32 Brake Ball Joint Assembly Clamp
MMI-33 Brake Clamp
MMI-34 Brake Clamp Bracket
MMI-36 Brake Return Spring

21-
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Aligning and Positioning Main Shaft & Handle

To properly position the Operating Handle of Off position (fig. 10). This would be
and Main Shaft Loosen 7A Clamp 1/2  the position when both the brake and

" Turn. Raise or lower handle to desired Accelerator are off. Retighten 7A Clamp.
position. Hold handle inthe desired Neutral

Figure 10

Dl
5T

Hold in desired Neutral Hold in desired Neutrat
- T r

or TER o - O
Off Position  “B242 “EIE O position

-10-

Assembly Illustration For Tubular Operating Handle

-19-
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Upper Brake Rod Assembly For Standard Operating Handle

Assembly Illustration For Standard Operating Handle

The Operating Handle (No. 1-A) is attached to
the Main Shaft and Clevis Assembly with the
5/16-18 x 7/8" Button Head Screw. lock washer
and nut as shown (with the head of the screw
under the handle). The Handie should be made
as long as possible with adequate clearance from
any ubject or obstruction on the door (with left
hand installations) this includes any window
cranks in any position. The Brake Rod (No. 30)
is assembled with the Brake Ball-Joint Assent-
bly (No. 31) adjust for proper length, and attach

10 the Operating Handle with the 1/4-28 x 3/4"
bolts, lock washers and nuts provided in the
manner shown. Attach in the holes indicated for
maximum brake leverage.

After Handle and Brake Rod are assembled as
shown Lock Nut (A) against Brake Rod. Be
certain. after nut is locked, that Brake Rod ro-

tates freely as indicated by arvow in both the off

and full-on accelerator positions. It Brake Rod is
not free to rotate loosen and retighten nut (A).

Figure 11

Nut A
Free Rotation

12-

Figure 1 m
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Brake Clamp Installation (At Pedal)

Figure 12

Note: Install No. 36 Brake
Return Spring to assist brake
pedal to return to off position.

The Brake Rod Assembly is attached to the Op-
erating Handle on one end and the Brake Pedal
or suspension arm on the other end. The most
desirable attaching arca is on the Brake Sus-
pension Bar. The Brake Clamp (No. 33) must
be secured along the top left of the brake pedal.
UJse 3/8-16 x 1-1/4” and the 1/4-20 x 3/4” socket
head screws provided. This part must rest
against the edge of the pedal to provide secure
installation. First tighten the 1/4” set screws

evenly on Brake Clamp leaving approximately
1/4” of set screw showing on top. Now tighten
3/8” set screws on bottom with 3/16” long Allen
wrench provided. Further tighten 1/4” set
screws. Insure set screws are buried through the
rubber into the steel pedal. Tighten all set screws
evenly with long arm Allen wrenches. (Note.
Do not remove rubber pad from brake pedal.
This will give able bodied driver adequate grip
on Brake Pedal.) See Fig 12.

Brake Clamp Installation (On Suspension Bar)

Figure 13

)— 3/8" Bolts

No. 34 Clamp
Brake Bracket

Note: Install No. 36 Brake Retumn
Spring.

The most desirable attaching area is on the
Brake Suspension Bar. For Left Hand installa-
tion this Bar must be located in the center or
left of center on the Brake Pedal. When attach-
ing use 3/8”-16 x 1 1/4” bolts and washers with

_14-

No. 34 Brake Clamp Bracket. Be certain Brake
Clamp No. 33 is held in a straight alignment
with the Brake Rod so the Ball-Joint will not
bind when either the Brakes or Accelerator is’
applied. Tighten bolts equally. See Fig 13.

Converting the Control for Right Hand Use

oo

Lay Hand Control on flat working area and
loosen No. 7A Clamp Screw so shaft will
slide freely. See Fig. 14

Remove Ball JointNo. 4 from No. 7A Clamp.
Remove Ball Joint No. 5 from Accelerator
Arm No. 12 and replace on opposite side of
No. 12. Replace nut & lock washer & tighten.
Slide Main Shaft past No. 7A Clamp.

Lift No. 7A Clamp straight up and out of
Hand Control body. Turn No. 7A Clamp
upside down so No. 7A Clamp is now headed
downward in Hand Control body. See Fig.
15. (Note. Thrust Washer No. 8 must be
replaced between No. 9 and No.7A))

6. Slide Main Shaft back through thrust washer
and No. 7A Clamp leaving approx. 1" (one
inch) of shaft extended through Hand Con-
trol body. (Note. The head of the cap screw
on No. 7A Clamp should be facing Accelera-
tor Arm No. 12.)

7. Replace No. 4 Ball Joint to No. 7A Clamp
and tighten.

8. Slide main shaft to desired lengthand tighten
No. 7A Clamp Screw.

Note. Generallyfor Right-Hand use,Gear Shift

Lever must be bent for proper clearance.

Figure Figure 14

No. 4 Tie Rod End

No. 7A Clamp
No. 2 Main Shaft

No. 5 Ball Joint
No. 12
Accelerator Arm
o PO ®
g _
_ N &
No. 23 Accelerator
Ball Joint Assy. \\
No. 9 Accelerator Mount & Pivot Plate Clamp Screw (7A)
Figure 15
Clamp Screw (7A)
No. 9 Accelerator Mount & Pivot Plate / \ No. 2 Main Shaft
No. 12 : B
Accelerator Arm ;
| —

No. 23 Accelerator
Ball Joint Assy.

No. 5 Ball Joint
No. 4 Tie Rod End

No. 7A Clamp

-15-
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Hand Control #4
Wélls-Engberg

CT-100 Rotary Hand Operated Driving Control
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/7 - (/(7’ Installation and
Operating Instructions

CT-100 Rotary
Hand Operated
Driving Control

Please call 1-800-642-3628 with Installation Questions
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This Manual Must Be
Left with the Customer
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Introduction

When properly installed, the Wells-Engberg CT-100 Rotary Hand Operated Driving Control with cable throttle
hook-up will provide easier and more convenient safe driving opportunities for the disabled driver and less
encumbered driving for the able-bodied. By combining a twist style throttle with a thrust style braking
mechanism, the control gives the driver independent simultaneous one-hand control of both the throttle and brake
to readily adapt to most driving situations. By replacing traditional mechanical accelerator foot.pedal linkages
with a cable hook-up directly to the upper portion of the pedal mechanism, the control provides more clearance
tor operation and ease of entry and exit. The control is intended for use on vehicles with automatic

transmissions, power steering and power brakes, and is available in both lefi-hand and right-hand operated
modeis.

To operate control:
» Twist black hand grip clockwise to accelerate.
* Release to decelerate or idle.
* Push black hand grip forward (toward firewall) to brake.
+ Release to coast.

Caution: Carefully follow each step of the instructions in this manual when installing, adjusting and maintaining .
the Wells-Engberg Rotary Hand Operated Driving Control. While the instructions are written showing the
installation of a left-hand control, they are also applicable to right-hand controls by installing the pivot arm to the
left of the steering column and flipping the main arm. To switch the control from one hand to the other, the twist
grip mechanism will have to be reversed, as well as the stop pin relocated. (See Step 7, Fig. 8.)

DRIVE SAFELY!

Licensing Information
Organizations

Listed below are organizations to help you obtain the necessary information for a motor vehicle license which
requires the use of hand controls.

Veteran's Administration Centrat Office Assoctlation of Driver Educator’s for the Disabled
810 Vermont Ave. N.W. 33736 La Crosse .

Washington, D.C. 20420 Westland, M1 48185

1-202-233-2373 . 1-313-425-8911

Chrysler Motors Louisiana Tech University

Physically Challenged Resource Center Center for Rehabilitation Science & Biomedical Eng.
P.O. Box 159 P.O. Box 10426

Detroit, Ml 48288-0159 Ruston, LA 71272

1-800-255-9877 : 1-318-257-0211

American Automobile Association

Traffic Safety Department

Handicapped Driver Research

8111 Gatehouse Road
Falls Church, VA 22047
1-800-336-4357

Copyright ® 1992, Waells-Engberg Co., inc. All rights reserved.
1
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Warranty

Hand controls from Wells-Engberg are warranted for a period of one year from date of original
purchase and instaltation-when properly installed under normal use and service-against defective
materials or workmanship.

Defective controls will be repaired or replaced at no charge when the enliré cbntrol is returned prepaid
to Wells-Engberg Company. Call 1-800-642-3628 for authorization and shipping instructions.

This warranty is void if the control has been damaged by accident, misuse or improper installation. 1t
is also void if the serial number is altered or removed.

This warranty contains the entire ‘dbsligation of Wells-Engberg -and no-other -warranties expressed,
implied, or statutory are given.

This warranty is void unless the attached Warranty Registration Card has been property completed
and mailed to Wells-Engberg within ten days of purchase and installation.

Serial number for your records



Warnings and Precautions

THESE INSTRUCTIONS ARE INTENDED FOR DEALER USE ONLY!

AIR BAG INSTRUCTIONS
Before attempting to instail any adaptive alds In the vehicie equipped with an air bag system, the
negative (ground) battery cable must be disconnected and Isolated. Faliure to.do so could result in
accidental depioyment and possible personal Injury.
ALL WARRANTIES MAY BE VOIDED IF NOT PROPERLY INSTALLED BY AN AUTHORIZED
WELLS-ENGBERG DEALER

The vehicle must be equipped with automatic transmlssioﬁ. power steering, and power brakes.

WARNING FOR MODIFIED OR "CUSTOMIZED" VEHICLE .

Installation of hand controls or other Wells-Engberg Co., Inc. driving aids on modified vehicles is NOT
AUTHORIZED.

Modified means changes not made or authorized by the vehicle's manufacturer. These are as follows:
« Oversized, undersized or untreaded tires, |
» Modified suspension systems,
« Additional or modified carburetors or linkages,
» Smalil steering wheels not supplied by the vehicle’s manufacturer,
« Or changes that tend to make the vehicle difficuit or dangerous to drive.
VEBICLE MUST MEET ALL MOTOR VEHICLE SAFETY STANDARDS

The physically impaired driver needs good equipment for safe driving. Modified or “customized”
vehicles not authorized by the vehicle’'s manufacturer are not authorized by Wells-Engberg Co., Inc.,
and tend to put in danger the driver as well as the installer of driving aids on such vehicles.

Welis-Engberg Co., Inc., reserves the right to discontinue sales o cealer:s that ignore this wamning.

WARNING FOR DRIVING FROM WHEELCHAIR

WELLS-ENGBERG CO., INC., IS NOT LIABLE FOR ANY DAMAGES INCURRED WHILE
OPERATOR IS DRIVING FROM A WHEELCHAIR THAT IS NOT SECURED BY A STATE OR
FEDERALLY APPROVED TIE DOWN. . '

WELLS-ENGBERG CO., INC,, IS NOT RESPONSIBLE FOR
ALTERATIONS, MODIFICATIONS, OR REPAIRS.

WARNING ! 1! .

it your vehicle has an electro mechanical device that processes control of the acceleration between the
acceterator pedat and the fuel-injection unit, the hand control cable connection must be made at the pedal
mechanism. The electro mechanical processor must NOT be bypassed with the hand control cable connection at
the fuel injection unit.

3
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Accelerator Parts

Parts Identification
Packet Contents
. No. Description Quantity
e — HOZ Eyelet.connector........eee..2
g::;";' Cable g‘;;:d’;:d HO5 Ball chain w/coupling........l
Te— 106 Double ended coupling........l
- “HO7 #}.Ox3/8 screw w/mut......00..1
HO8 1/4 dia. plastic tubing......1
Main Arm orvat A HIL  "P" ClamPe.eeeeeennonnens .3
ohilp vot Arm mlz' “L" bracket...eecceevacocsesel
S scrows HL Nylon wire tie........... !
#10-24 x 3/8 :i';’:’.'nz‘:‘:“;"' 18 Tech SCrewS............ e
HL9 1/4 washer....cocovveee eesesal
Cable Casing ° :‘,';::":hm:;" H20 Swage Fitting......c.eeeceess
Connector Ins H2l  4-hole plate...... tesesaeanee 1
— Socket head
-k-i:ttmt shouider screw
Leverage Bar — /b. - -J\ and lock nut
adjusttorest 7 —~ P
under*heet C__ —— — "~ _ D (0
of hand® Left Hand
HO2 HOS H06
gfalé: Rod Lower Ball Joint @
racket % @
If there's a shot:!! Jam Nuts i @3
ml-dlemu: tlt‘:g"l"' 9 ,,’—‘
m’ loop ﬂ;: black Brake Tube HO7 Ho08 H11
ﬁm pressute 3 Assembly —
kinking. " = o
Rotary Cam 0
Housing o
g
Black Vinyl Hiz fo H14
Hand Grip ] -
]
s ;
. < Dimmer Switch 9
L L Housing 0?9 H18
S ———— tio
Right Hand (optional) [ Fig.2 |
Dash Board &
\ A
~

Steering /;(\,:,\&) | ' @ (D 66]

Col
- = H21
‘g - . etsal 9
BT Bracket
Note: Ogbmllly car's wire harnesses etc. may have to @3

be moved sfightly making room for mounting
brackets. H20
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Mount Control
& Brake Hook-up

Step 1 - Install Universal Bracket:

a) Remove decorative panel enclosing bottom side of steering column (screws and snap-out clips).

b) Determine how Universal Bracket will best fit on studs of steering column support brackel. (See options
shown in Fig. 3).

¢) Remove nut and washer from stud on one side of steering column bracket. Mount bracket leg to stud. Repeat
for other leg. Complete assembly of Universal Bracket, keeping horsizontal brackets as close to steering
column as possible.

Note: if desired, after bracket height is determined to be correct (see installation Adjustments Pg. 7), side legs of
bracket may be trimmed to eliminate extension.

Nuts caa be on the Ex«ssumay‘m:n:r all

Step 2 - Attach Pivot Arm: outside of bracket bots are thoroughly tightened.

a) Attach Pivot Arm, keeping in mind the best position for the pivot point of the main arm as shown in Fig. 1.
(Main arm should be as close to the underside of steering column as possible and as far up as possible, but
not so close as to interfere with spokes of steering wheel or tilting wheet).

b) Maln Arm must not interfere with steering wheel (check in all positions if steering column is adjustable and
with the drive selector lever). Adjustments may be made by lowering or pivoling the Plvot Arm on the
Universal Bracket, or putting a "Z" bend (Fig. 4) in the Plvot Arm (remove to bend).

_—=
[vise | = e
Slight “Z” bend Slight twist Too much bend

If you can't use the universal mounting brackets on the underside of the vehicle's steering column, the pivot arm
may be mounted as follows (Fig. 5).

Alternate Pivot Arm Mountlﬁg

a) The plastic panel in some vehicles is very rigid and an integral part of the dash
structure. If that's the case, the pivot arm can be mounted directly to this plastic
dash structure. Fender washer should be used against the plastic to distribute strengt!

NOTE: Federal Motor Vehicle Safely Standard #208 states that the knee deflector panel CAN NOT be -
removed or have substantiai-modifications made to-#t. it the-knee deflector panel must be removed to gain
access to the steering column yoke, it MUST be replaced.

b) Determine the best location for attaching the Pivot Arm to the Knee Dellector Panel.

- NOTE: Pivot Arm may need o be bent to obtain proper clearances.

c) Drilt (2) 13/32 diameter holes through Knee Deflector Panel and attach Pivot Amm using (2) camiage bolts,
(2) washers, and (2) KEP nuts supplied with Universal Mounting Bracket parts pack.
NOTE: In some instances, pre-drilled or existing holes will be present and could be used to mount Pivot Arm
to Knee Deflector Panel.

d) Check stabiiity of Plvot Arm mounting. if Pivot Arm ‘lexes too much or is unstable, reiocate Pivot Arm near
a reinforced area on Knee Deflector Panel, or make 2 back-up plate.

e) It mounting location is suitable, continue on to Step 3.

1) Re-install dacorative panel cutting necessary slots for the Pivot Arm.

5
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Pivot Arm
(bend to sult)
Pivot Arm may

be mounted on )
inside of metal Carriage bolts ~——a- Metal Knee
deflector Dellector

Step 3 - Mount Brake Bracket and Threaded Rod:

a) Determine best orlentation of Brake Rod Bracket from choices shown in Fig. 6.

b) Attach Threaded Brake Rod and ball joint to bracket with lock nut provided. Wrench tighten.

c) Assemble Brake Rod Bracket to brake pedal, as shown, with Threaded Brake Rod as close o brake pedal as
possible without interfering with foot operation of brake. The ball joint can be placed to the right or left of the brake

pedal; however, the left side is more often used.
Vise i

Fig. 6 C ;
I'Af m"/ | 7~20o Maximmm

' \ 30° Max |
”3°° Max yse 1" or 2" pipe to
roll tube around

\

/7/ Fig. 6A Brake Tube Bendi
\ .
\ f\\ slmlgh‘ Bmk’ r_ . __1\ Tube must not kink
\1 Pedal Arm - ——- .
- —n—== A slight twist in the brake bracket may
: ——" =" be necessary to maintain 30° or less angle

Step 4 — Attach Brake Tube Assembly:

Insert ball into housing on Maln Arm, and attach plate using two round head Phillips screws. (See Fig. 1).

NOTE: Brake Tube Assembly is fumished extra long and may have to be cut off to properly locate the main arm.
Threaded rod must extend at least 6" inio Brake Tube Assembly. Deburr inside of tube before re-assembling.
Brake Tube can be bent up to 20°, see Fig. 6A. Be sure tube is bent in a spot that
will allow the threaded rod to slip inside the straight, lower portion (10" straight).
Brake Tube Assembly can be fine adjusted using jam nuts on threaded rod.

Step 5§ - Attach Main Arm:

a) Slip Brake Tube Assembly over Brake Rod.

b) Align hole in Main Arm to Plvot Arm. (See Fig. 1).

c) Insert socket head shoulder screw from top of unit and thread lock nut from bottom. Wrench tighten.

d) Check to be sure Maln Arm pivols Treély on Pivot Arm.

e) Brake Rod must not touch underside of dash. Nofe: Brake Rod rises when pushed down. Check with motor
running to permit full depression of pedal. To correct interference, adjust position of Brake Rod Bracket on pedal
and/or position of Pivot Arm (as described above). :

/) Brake Rod angle must not exceed 30° from straight afignment (causing ball joint to bend on edge of bracket). To
corract, loosen and move Pivot Arm on Universal Bracket. (See Figs. 6 and 1).

g) Brake rod attachment must not interfere with foot operation of brake pedal by an able-bodied driver.
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Step 6 — Check Position:

Instaliation Adjustments

a) "Standard"” instaliation puts the hand control as.close 1o
the underside of the steering column as possible, with
the Main Arm paralle! to the steering wheel. However,
driver preferance may be easily accommodated with
minor adjustments. (See Fig. 1).

b) Will Control Handle clear turn signal arm on left hand
instaliation?

¢) Will Control Handle clear gear shift lever on right hand
installation?

d) Will steering wheel rotate freely without hitting Main Arm?

e) Position and angle of Black Vinyl Hand Grip on Maln Arm is adjusted by shortening or lengthening
Brake Tube Assembly, or lowering or by pivoting Pivot Arm on Universal Bracket.

f) Position of Leverage Bar Assembly is adjusted by loosening locking screw at back of Leverage Bar
Ring. Rotate sleeve to desired position and tighten locking screw. (See Fig. 7).

0) Angle of Leverage Bar is adjusted by loosening lock nut at base of Leverage Bar Amm. Retighten lock
nut after adjusting. NOTE: Leverage Bar must not be threaded through Leverage Bar Ring to tighten

-into Twist Grip Sleeve. This will dimple Sleeve and cause Handle to bind. Twist Ascembly must

always rotate freely.

NOTE: When adjustments are complete, wrench tighten ail nuts on control assembly. Torque
down all screws. Be certaln that jam nuts on brake threaded rod are tight.

Step 7 - Change Control From Left-Hand to Right-Hand:

Before original installation if you need to change your control from a left hand instaliation to a right hand

installation, follow the steps listed below. (See Fig. 8)

a) Remove the two screws holding the Covers to the Maln Arm Assembly.

b) Pull Cable out of Cable Casing.

¢) Puil stop pin out of Cam and insert into hole noted in Figure 8.

d) Unscrew the Cable Casing Connector at the Main Arm Assembly and re-thread into the hole direclly

= below the one it was removed from.

e) Insert Cable into Cable Casing and route Cable around the Cam so that Cable Casing and Cable are on
the same side of Cam. Insert Barrel into Cam.

f) Re-assembie Covers to the Main Arm Assembly. The covers should be up against the brake rod block
and the screws facing the driver.

For re-installing control or replacing damaged Cable, a new Fig. 8 c Barrel
Cable must be ysed. Follow the steps listed below. y
a) Loosen and remove the Swage Fitting at the cable hook- ~  Cable

upend. Cable Casing /

b) Remove the two screws holding the Covers to the Main Arm
Assembly.

c) Litt the Cable so that the cable Barrel may be slipped
sideways out of the Cam. .

d) Pull Cable out of Cable Casing.

e) Push new Cable into Cable Casing, insert Barrel and Cable
into Cam. .

f) Re-assembie Covers to the Main Arm Assembiy. The
covers should be up against the brake rod block and the
screws facing the driver.

g) Re-assemble the Swage Fitting (See Step 11, Fig. 15).

Qwn

Left Hand Sh

Relocate stop pin
to this hole for right hand use.

Instailation
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Step 8 — Route Cabile:
Most vehicle accelerator pedal assemblies work on a fuicrum principal. Push down on the pedal, the actuator rod
pivots just above the pedal and the top of the rod pulls an existing cabie to actuate the carburetor or fuet injection.
We have developed an installation procedure for connecting our CT-100 and CP-200I! cable controls inside the

vehicle o the top of the accelerator actuattymk (See Fig. 9, 10, 11, 12, 13).

/4

#H12 °L* Bracket
may be used to
attached “P° Clamp

Route cable so it doesnt interfere with

driver's legs.
Control Cable Casing
All hook-ups must have cable “P* Clamp
casing, cable and connector
in a straight line.
#H0S Bell Chaln
*Length of Ball Chain
ey must be equal to ful
Min. N
Fitting Plastic
¢ © Tubin
WRONG WAY - 9

"P" clamp will spread

open if installed in this

position oo
Alternate Mounting Showing Double Ended. Ball Chain Connector

Connected to existing ball end

Chain Hook-up

Siage
Flg. 10 _ Fitting Lift up Accelerator Pedal to expose

barrel end for attaching H06 Double

\% : »-Ejdod-&allCh‘lnCoupling
| OOOGGEQ,‘*~ .

Ball chain comes with large double

ended ball chain connector attached.

If smaller connector or.a different

mounting is required, cut the large

Aarvhla amdal qdamaanaca. -

193



Controi Instailstion
{ ) Universal bracket boits tight
{ ) Pivot arm attachment nuts tight
{ ) Pivot amumain amm connection bolt tight
Don't Assume That Anything Is Tight
{ ) Main arm movement free
The handle of the control can be moved to the left or to the
right by loosening thé boits on the pivot amm, Make sure the
handle clears the arm rest and window crank on the door. Re-
tighten the boits on the pivot arm.
() Main arm position
( ) Main arm clearance
( ) Steering whel!, alt positions
. ¢ ) Drive selector jever
() Brake tube pasition
) Angle 30° max. on upper & lower ball joints
)} Clearance of dash structure
)} Ck for foot op
) Tube lock nut tight
-} Top plate screws tight
) Bracket "U" bolt nuts tight
} Bottom ball joint nut tight
( ) Brake tube operation (motor running)
{ } Clearance of dash structure
{ } Free retum
Check that brake light switch is not actuated by
control {except when brakes are applied).
{ ) Twist control operation
( ) Free {both direct
{ } Automatic retum to idie positon
is control handle close enough to steering wheel so the
drivor can grasp handie and still loop thumb over
g wheel, if y? Will spokes of smnng
whee! clear dimmer switch when steering wheel is
tumed? Will controt handle clear all door handies on
left hand installaton?
{ ) Leverage bar position
( ) Lock nut tight
{ ) Ring screw tight (back side)
( )} Decorative panel
{ )} Reinstall panel. Some trimming with saw or hot knife
may be required.
Cable installation:
( ) Clearance (no interference)
( ) Loops adequate (no lass than 4° radius)
{ ) Cable pulling straight
{ ) Ball chain connections secure (plastic twbing c-.vors)
() Cable clamps tight
Operation:
{ ) Static, mator running, (vehicle in “park®, emergency orake ON)
( ) Free and easy operation of gas pedal
(
(

PR

) Brake rod dears dash when brake is applied (hard)
) Engimmmtonormdidn

Road Test:

IMPORTANT | COMPLETELY ROAI! TEST VEHICLE AND HAND
CONTROLS USING AN ABLE-BODIED DRIVER BEFORE ALLOWING
CUSTOMER TO OPERATE.

() Whilcar shift to passing gear

( ) Brakes work without excessive reach

() Customer has been given complete instructions on how to
operate hand ennnls.

Oo no! tum a hand controlled car over to a driver who does nothave a

lata Mamaea tae Cmnsd ammmaic ™t Landinammns deiome mmyias
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W1000-8 /8 - 16 x 1* camage bolts (6)
W1000-C  3/8° SAEflat washers (6)
W1000-D /8 - 16° Kep nuts (6)
wio14 Pivot Amn
w101s§ Main Arm Assembly
W1015-A  Main arm tube
W1015-8  Pivot block
W1015.C  Brake ball joint block
W1015-D  1/8 x t - ¥/8 spring pins (2)
W1015-E /8 x 5/8 SHSS
W1015-F  §/16 - 18 greer nut-hex
W1015-G  10- 24 x 38 PHraHD WS (2)
w1003 Leverage Bar Ring w/8-32 x 1/2 SHCS
(Locking screw)
W1004 Leverage Bar w/1/4-20 jam nut (Lock nut)
W100S Le 8ar Rubber Sleeve
W1006 Vinyt Hand Grip (Black)
w1016 Cam Block Assembly
W10'6-A  Upper cam block
W1016-B  Lower cam block
W1016-C  1/4 - 20 x /4 PHrdHD WS (2)
W1016-D  5-1/2' black nylon conduit w/connector
W1016-E 6 braided cable w/barel fitting
w1017 Twist Grip Assembly
W1017-A  Cam Assembly
W1017-8 3732 x 7/16" spring pin
: W1018 c Main Arm
w1019 Brake Tube Assembly
W1010-A  Brake tube
W1019-A  Brake ball plate
W1019-8  Upper brake bali joint
w1011t Brake Rod Assembly
W1011-A  5/16 - 18 threaded rod
W1011.8  §/16 - 18 jam nuts (3)
W1011-C  Lower bail joint
W1011-0 /8 - 24 ESNA nut
W1011.E  °L" Brake rod bracket
W1011-F  “U* Boltw/(2) 3/8 - 16 KEPS nuts
w1020 Accelerator Parts Packet Compiete
HO2 Eyelet connectors (2)
HOS Ball chain w/coupling
HO6 Double ended coupling
HO7 #10x3/8 screv w/nut
Hos 1/4 dis. plastic tubing
Hil “P* clamp (3)
H12 "L" Bracket
ny Nylon wire tie (4)
©ours . verh ecrews (§)
1331 t/! washer
W20 Swaze fitting (2)
n21 4~hole plate
W1021 Dimmer Switch Assembiy
w1022 Instruction Manual
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Hand Control #5
Mobility Products & Design

3500 Series Hand Control
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RECOMMENDED TOOL LIST

ELECTRIC DRILL-3/8" CAPACITY
DRILL BITS

OPEN-END WRENCHES

SOCKET SET

SIDE CUTTERS

SCREW DRIVERS

ALLEN WRENCHES

TEST LIGHT

PLIERS

TORQUE WRENCH

ELECTRIC TAPE




Late model cars a&ntamn d&aaxatiana 5uch as ganeis and trim around the
dashboard area and the accessories such as air conditioning. Therefore
it is often necessary to remove and or trim those panels and ﬁucts to
obtain the necessary clearances.

The installation and adjustment of hand conﬁrals has become more com-

plicated. For this reason an experienced, specially trained mechanic
must perform the installation.

WARNING: A1l M.P.D. Inc. products pmust be installed by an authorized
M.P.D. Inc. dealer, and are not intended to be sold “over the
counter". All warranties will be voided, and all liabilities
will be assumed by any person, company, or organization
knowingly vzalat;ng this strict M.P.D. Inc. policy.

 The vehicle must be eguipped with automatic <transmission, power
" steering, and power brakes.

FQR neus "}% " _VEHIC

Installation of hand cantxois ox other M.P.D. Inc. driving aids on
"ecustomized"” vehicles is NOT AUTHORIZED.

"Customized” means changes made for the purpuse of high performance, or
for use on areas other than normal highways or byways used by the
general public; these changes are as follows:

~Oversized, undersized or untreaded tires,
-Modified suspension systems,
~Additional or modified carburetors or linkages,

-Small steering wheels not supplied by the vehicle's
manufacturer,

-0r changes that tend to make the vehicle difficult or
dangerous to drive~ LE MUST MEET L MOTOR VEEICLE
SAFETY STANDARDS. :
The physically impaired driver needs good eguipment for safe driving,
and "customized" vehicles not authorized by the vehicle's manufacturer
or not authorized by M.P.D. Inc., tend to defeat this purpose, and puts
the driver, as well as others, in danger.

M.P.D. Inc. reserves the right to discontinue sales to dealers that
ignore this warning.

wa ¢ _FOR DRIVING FROM A CHAIR
ANY PERSCON DRIVING FROM R WHEELCHAIR MUST HAVE A 30 MPH/20G IMPACT
TESTED TIE DOWN SYSTEM, USED IN CONJUNCTION WITE SHOULDER AND LAP
RESTRAINTS WHICH MEET F.M.V.S.S. GUIDELINES. M.P.D. INC. IS NOT LIASLE
FOR PERSONAL INJURY OR PROPERTY DAMAGE THAT RESULT FROM IMPROPER USE
OR APPLICATIONS OF RESTRAINT SYSTEM. X

M.P.D. INC. IS NOT RESPONSIBLE FOR ALTERATIONS, MODIFICATIONS, OR
REPAIRS. ' '
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INSTALLATION SEQUENCE

STEP 1: MOUNT GAS CLAMP - : -
WITH GEAR SHIFT IN PARK AND PARKING BRAKE ON, mount Gas
Clamp first, see below. It is difficult to gain access
to gas pedal area after main control assembly has been
installed. Keep Gas Clamp as clear as possible of pedal

so that the non-handicapped driver will have unobstructed
access to the gas pedal.

DO NOT attach Gas Rod to L-Bar
at this time (see Step 8).

. GAS ROD
figure 1.
L~BAR
ACCELERATOR ROD
GAS CLAMP
figure 2.
25 in. | » (BOTTOM VIEW)

ACCELERATOR ROD

After determining correct position of gas
pedal clamp, remove clamp and using dents
made by set screw points, drill {2) 1/8"

diameter x 1/8" deep holes. Replace clamp
making sure set screw points enter holes.

GAS PEDAL CLAMP

figure 3.

On "U" shaped pedal arms, drill a 5/16"
diameter hole in arm, and attach gas
pedal ball joint using a lockwasher and
a 5/16"-24 hex nut. Make sure the linkage
will not interfere with the gas pedal
operation. : _
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ST%E’Q’HﬁgTﬁ&i,ﬂﬁﬁﬁﬂfnﬁz5%%&C$ﬁ€?
Remove the ﬁash,panﬁl and any air con&ztzonzng ducts below
the steering column. Air conditioning ducts can be moved
to different positions, sometimes requiring longer duct
hoses. The vehicle's wiring harness and connector may
have to be moved. '

#68657 BOLT-ON UNIVERSAL BRACKET

WARNING: THIS MOUNTING BRACKET MUST BE
ASSEMBLED AS ILLUSTRATED. ANY USE OF A
SINGLE COMPONENT PIECE AS A MOUNTING
BRACKET IS NOT AUTHORIZED BY M.P.D.

POSSIBLE MOUNTING COMBINATIONS

-VEHICLE'S
MOUNTING
STUDS

TIGHTEN TO
MANUFACTURER'S
SPECIFICATIONS

300 in.lbs.
Remove nut and washer from wehicle stud
or bolt on one side of steering column

bracket. Using lockwasher provided mount
bracket leg to steering column bracket with existing fasteners. Repeat
for other leg. After bracket height is determined, short bracket legs

may be used. Tighten to torgue specifications shown.

1991 TAURUS AND SABLE MOUNTING

(SOME LATE MODEL 1990 ALSO)
Remove nut from vehicle stud

on the right side of steering
column. Mount bracket leg as

shown in diagram and fasten :
using existing nut. Fasten —
other bracket leg and vertical
clamp as shown in the diagram.

After position of brackets has

been determined, drill two 3/8" , :
holes in existing shield below
column and fasten bracket using
3/8" bolts, washers and nuts. - CZ%iﬁiiﬁggékxjgj;
Tighten to torgue specifications e it
shown in above illustration.
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1. Remavawany ﬁaah‘pan&;awcr sh&el&s that may prevent access to
the steering column supports.

2. Assemble (2) mounting brackets to the mounting block using (2)
3/8%-16 x 3/4"™ hex head bolts, flatwashers and lockwashers as
shown in illustration (Do not tighten at this tima},

3. The column is usually supported by (2) pair of mounting bolts.
Hold the mounting block assembly up to each pair of mounting
bolts and check for alignment. When it has been determined
which pair of mounting bolts will work best for your install-
ation, remove those fasteners supporting the steering column.

4. Secure the mounting block assembly to the steering column using
the original fasteners.

5. Slide the mounting blank towards the steering amlmmn and tighten
all bolts.

6. Slide the vertical clamp over the vertical shaft on the hand
control and fasten to the mounting block plate using (2) 3/8%~-
16 % 1 3/4™ hex head bolts, flatwashers, lockwashers and hex
nuts (tighten lightly). Vertical shaft may be trimmed to adjust
the control up tight.

7. At this point, the hand control can be adjusted horizontally or

vertically to the desired position and all bolts must be
tightened tc the specified torque specifications.

300 in. lbs.

, {(TYPICAL) £68087-000
$68088-000
(35073) (35078)
$68661-000 £68662-000
MOUNTING BRACKETS
£68090~-000 MOUNTING
BLOCK $68089-000
(3507C) (3507D)

$#68663~000 ‘ $68664-000
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$68665 (3506) STRAP-ON UNIVERSAL BRACKET APD: SAFETY WALK

AS REQUIRED
Mount the Strap~On Universal I A .
Bracket as shown using the o N STAINLESS
stainless steel strap pro- | 2 &  STEEL STRAP
vided. Lightly tighten wuntil
final position is determined, , W o MOUNTING
then final tighten to 300 in. Z ~ BLOCK
lbs. DO NOT EXCEED ' £ :

300 in. lbs.

3/8" x 1 1/2" bolts

i | i

(Refer to installation
instructions $90269)

#68640 (3509) CLAMP~ON UNIVERSAL BRACKET

Mount Clamp-On Universal Bracket
as shown using stainless steel
clamps provided. Lightly tighten
until f£inal position has been
determined, then final tighten
to 50-100 in. lbs. DO NOT EXCEED

VERTICAL SHAFT

- STAINLESS STEEL CLAMPS
50-100 in. 1bs.

5/16" bolts (135 in. 1bs.)
3/8" bolts (240 in. 1bs.)

AUXTLIARY MOUNTING BRACKETS

Mount Auxiliary Mounting Brackets

on right side of steering column.

Remove (2} bolts, and replace with
bolts and lockwashers provided.

{3511) ) {3512} » (3515)
#68621~Will fivr most pre- #68622-Will £it most pre- :
1984 Genexral Mobors, : 1982 Pord Galaxy, $68625-Will fit Qmni
Chrysler Corp. and LTD, Mercury Marguis, and Horizon.
American mobtors cars. and Lincoln Continen~
Also will f£it Chevy tal. Alsec will £it in
vans. pre«1982 Foxd vans.
517}
$68627-Will fit many pre-1384 $68628-Will £it Taurus and
- GM cars. Sable. {Pre~1391)
’ 5
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If the control is to bé converted for right hand use, follow
the instructions on gages 19 & 20 of this manuai«

STEP 3: MOUNT MAIN CONTROL &Sﬁ&i&ﬁi‘.‘f & Vﬁ%‘i’i%& CLAMP
Loosely install Main Control Assembly by sliding the Vertical
shaft into the Vertical Clamp, see figure below. Lightly
tighten bolts in the Vertical Clamp. This will keeg the cone-

trol up out of the way while the hern & dimmer wiring is
¢omyieted

VERTICAL CLAMP

VERTICAL SHAFT

3/8" % 2" bolts
300 in. lbs.

STEP 4: HORN WIRING
Locate the steering column connector, usually at the bottom
of the dashboard. A test light can be used to probe the ter—
minal that honks the horn. Usually one terminal and a chassis
ground are used, but sometimes two terminals are used. See
illustration below.

WARNING: ON VEHICLES WITH SUPPLEMENTAL
AIR BAG RESTRAINTS, CONTACT
AUTOMOBILE MANUFACTURER FOR
INSTRUCTIONS ONR EOW TO DIS-
ABLE THE AIR BAG PRIOR TO
PROBING FOR HORN WIRES.

SWITCH

7o gGM&“‘“”*Effi?
| GREEN —/
VEHICLE CONNECTOR

VEHICLE DIMMER s,
SWITCH =

NOTE: Refer to additional
information on page 21.



STEP 5: DIMMER WIRING
1f vehicle has a floor mounted dimmer switch, unplug switch
“and connect control wires as shown in Figure 1. Brown wire
must go to center terminal on connector. It is not important
which of the outer terminals the red and white wires go to,
since they will just reverse the position of the switch.
Make sure to securely tape control switch cable to the con-
nector using vinyl electrical tape, this will keep the cable
from vibrating loose. Leave the vehicle dimmer switch in
place (It is no longer operative).

figure 1.

VEEICLE DIMMER
SWITCH

BROWN e WHITE

If vehicle has dimmer on turn signal lever, locate wires coming from
column. Some vehicles have a connector where these wires plug in, and
probing can be done there. With test light, probe and locate hot, low
beam and high beam wires for headlights. Cut and connect these wires
using same color wires as noted above. It will be necessary in most
cases to use the 28 Conversion Kit #685035, if the turn signal lever
dimmer switch is to be operative also. '

figure 2.
{(TOP VIEW)
T DIMMER ‘SWITCH
TURN SIGNAL
DIMMER SWITCH
NOTE: Refer to additional
RED. information on page 21.
WHITE
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1Safety Collar Assembly

68518-000 | - 1
25 | 68022-000 | 1 |Safety Collar
26 | 84001-000 | 1 [1/4"-20 x 3/16" C.P. Set Screw
68519-000 1 Cam Assembly
14 | 82042-00C | 1 [5/16" Serrated Washer
27 | 68013-000 | 1 [Cam ._
28 | 86010-000 | 1 13/8" x 1" Dowel Pin_
29 | 80018-000 | 1 |5/16"-18 x 1" HHCS
68520000 . .| 1 |Up-Stop Assembly
37 | 68010-000 | 1 |Up-Stop
38 | 80019-000 | 1 |1/4"-20x 1" HHCS
39 | 80004-000 | 1 |1/4"-20 x 1 1/4" HHCS
40 | 82002-000 | 1 |1/4" Lockwasher
41 | 82001-000 | 1 |1/4” Flat Washer
) 42 | 83037-000 | 1 |1/4" - 20 Jam Nut
68522000 i 1 |Main Block Assembly
31 | 99137-000 | 2 [Main Shaft Bushing
32 ]99136-000 | 2 |L-Bar Flange Bushing
36 | 68011-000 | 1 [Main Block -
68524000 1 |L-Bar Assembly
: 26 | 84001-000 | 1 |1/4"-20x 3/16" C.P. Set Screw
49 | 68006-000 | 1 |L-Bar
50 $4017-000 | 1 11/4"-20 x 1/4" C.P. Set Screw
51 68005-000 | 1 |Cam Follower
52 | 68004-000 | 1 |L-Bar Pivot
53 199110-000 | 1 [5/16" Snap Ring
54 | 83036-000 | 1 [5/16"-24 Jam Nut
55 | 83054-000 | 1 |5/16"-24 Hex Nut
68537-000 . 1_|Handle Assembly (Knob)
1 68021-001 | 1 |Handle
68050~001 | 1 |Handle ~ Black
2 | 68020-001 | 1 |Switch Guard-Standard Handle
3 | 91076000 | 1 [Control Knob
67 | 91005-000 | 1 [1/2" Plastic Hole Plug
69 | 91077-000 | 2 [7/16" Plastic Hole Plug
68575000 . 1 |Gas Rod Assembly
\ 54 | 83036-000 | 2 [5/16"~24 Jam Nut
'58 | 89038-000 | 1 |Gas Rod
59 | 68002-000 | 1 |Gas Rod Tube
68599-000 113500 Wiring Harness Kit
4 | 83045-000 | 2 [U~580 Shoulder Nut
6 | 93014-000 | 1 |Dimmer Switch
7 ] 93013-000 | 1 iHorn Button Switch
68598-000 | 1 |Assembly Kit
68702-001 1_[Clevis Pin Assembly
9 81043-000 | 1 |1/4"-28 x | 1/4" Button Head Screw
10 | 68019-001 | 1 [Handle Pivot Bearing
11 | 82039-000 | 1 |1/4" Fiber Fiat Washer
12| 83046-000 | 1 [1/4"-28 Uni-Tork Nut
24 | 82018-000 | 2 13/8" Brass Washer
73 | 82013-000 | 1 [1/4” SAE Washer
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3 83028-000 | 1 gmza Contcioac et

13 81009-000 | 1 [5/16"-18x 3/4" SHCS _

14 82042000 | 1 |5/16 Serrated Wa@mr

15 68018000 | 1 [Clevis

63045000 | 1 [Clevis-Black

16 30004-000 | 1 |1/4-20x 1 1/4" HHCS

17 68017000 1 [Clevis Sieeve

18 82034-000 | 1 |1/4" Star Washer (External)
N> 69537-000 | 2 |Rod End Spacer _

68710-000 .“"‘?”"uamr Brake Rod & Clamp Ammbiy

5 82007-000 | 2 |5/16" Lockwasher

12 83046-000 | 2 |1/4"-28 Uni-Tork Nut

9 83021-000 | 2 |5/16" Toplock Nut

) 69537-000 | 2 )wamsm

30 69535-000 ! |Brake Arm Clamp

i3 "80023-000 | 2 15/16"-18x2 /4" HACS

6 83002-000 | 1 |3/8°-16 Hex Nut

a7 69536-000 | 1 |Control Brake Clamp

43 82006-000 § 13/8" Lockwasher

62 68047-000 | 1 |Lower Brake Rod - Black

63 83055-000 | 1 |3/8°-24 Jam Nut

64 89043-000 | 1 |Brake Rod End

65 80014-000 | 1 13/8"-16x 2 HHCS

66 69538-000_| 1 |Rod End Safety Ring

71 | 98055-000 | 1 |Brake Return Spring

72 80065-000 | 2 |14-28x 1" HHCS

60 69539-000 | 1 %(ias Clamp #2

61 84029000 | 2 11/47-20x 3/4” CP. Set Screw

69725-000 7_|Gas Pedal Clamp #2 Assembly
50 69539-000 1 1 JGas Clamp #2
61 84029-000 | 2 [1/4"-20 x 3/4" C.P. Set Screw

ok

SPECIAL APPLICATION PARTS

7 58039-000 § 1 tzpwammm-sm.smx
23 | 68015000 | 1
33 68012:000 | 1
34 83019-000 | 1
35 §0011-000 § 1 ¢ [Vertical
33 98023-000 | 1 L IWertical :
98034-000 1 1 (Right) ST5T000 1 516"~ 3 14" Staiiess Clamp
44| 68009-000 | 1 : 5128-000_|2°-4" Stainless Clamp _
54 | 83036-000 | 1 15/16"-24 jam Nut [ 68080-000 _|Handle (Extended Length)
56 58003-000 | 1 |Shding Gas Clamp £8698-000 %35“ 00 Offset Handie (Black)
57 | 89033-000 | 2 [CasRodEnd -
68 68700000 | 1 [Foam Grip Assembly
70 68008-000 | 1 _[Vertical Clamp
68086-000 | 1| Vertical Clamp :;3“""5%&'3’5&”“‘““‘”7; "
" 93064-000 | 1 |Ouler Kit
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1 |
1 lOffset-Handle (black)

|End-Handle (black)

IWasher-Handle (black)

{Cable clamp

10-24 x 3/8" pan hd. mach. screw

ol lon Jule Jorleo s bl

1
2
81045-000 | 2 {1/4"-28 x 3/4” button hd. screw
1
1
1

Switch Guard .

THE OFFSET HANDLE CAN BE ASSEMBLED TO
THE USER'S PREFERENCE, BY REMOVING
THE SCREWS (REF. NO.5). REMOVE THE
HANDLE END (REF. NO.3), OR HANDLE
BASE (REF. NO.l) OR BOTH, AND ROTATE .
TO DESIRED LOCATION. RE~ASSEMBLE
HANDLE USING WASHERS (REF. NO.4), AND
SCREWS (REF. NO.35).

NoTE: APPLY 1ocTITE ® 242, OR
EQUIVALENT, TO SCREW THREADS
AND TORQUE TO 130 IN./LBS.
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STEP 6: MOUNT BRAKE CLAMP ’
Mount Brake Clamp as shown.in Figure 1 below. DO NOT ﬂO@ use
on Vehicles that have the brake pecdal arm coming thxmngh
the floor. Mount ‘Brake Clamp as close to pedal as possible
without causing interference with foot operation. Tighten
to torgue specifications shown.

figure 1.
#68710~LOWER BRAKE ROD ASM.

1. Using {2) 5/16" bolts, insert
into Pedal Clamp #695336.

2. Position on brake arm as close
+o the brake pedal as possible.

3. Using 5/16" lockwashers and nuts
fasten and torgue to 260 in. 1lbs.

ﬁgym 2 ADDITIONAL BRAKE CLAMP MOUNTING OPTIONS

#6871 0~LOWER BRAKE ROD ASM.

1. Remove pedal pad and drill {(2)
9/32" diameter holes in brake
pedal as shown.

2. Attach brake pedal mount under
the brake pedal using (2) 1/4"
bolts, lockwashers and hex nuts.
Torgue to 60 in. lbs.

3. Replace pedal pad trim if desired.

"OTE: The Auxiliary Offset Brake

figure 3.
$68620~-AUXTILIARY OFFSET BRAKE BRACKET
1. Using (2) 5/16" boits, insert

into Brake Bracket $68629.

3/8" JAM NUT

3/8" STAR WASHER
2. Position on brake arm as shown

and insert bolts into Clamp

- EXISTING RUT
Bar #68653.

#68653

3. Using 5/16" lockwashers and
nuts fasten and torgue to
260 in. 1bs.

4. Remove existing nut and lock~- v NP
washer on brake rod end. This -, N~s
nut will be used to fasten the NN~ Vg
brake rod end to Brake Bracket / 1
£6862%. Replace existing nut
with a 3/8" jam nut. Insert
brake rod end and fasten with
star washer and existing nut.
Torgque 3/8" nut to 400 in. lbs.

Bracket can be used when the AUXILIARY OFPSET sxaxx
brake arm is on the right side gm WILL PREVENT THE
of the pedal or the column and BRAKE PEDAL FROM BEING
causes a severe angle of the FULLY DEPRESSED.

brake rod from the h&n&la.
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STEP ? INSTALL BRAKE ROD
By using the various holes in the Lower Brake Rod (Figure 1},
incremental adjustments of one inch can be made. Fine ad~
justment is accomplished by the threads at each end of the
brake rods. Alwavs maintain %" thread engagement of rod to
brake rod end. This will give a total of one inch fine ad-
Jjustment. Tighten lock nut at bottom of Lower Brake Rod.
DO NOT put another nut at top of Upper Brake Rod.

figure 1.
UPPER BRAKE
ROD L 3/gn
LOWER BRAKE ;;ﬁ
ROD .

knﬁﬁ in. 1bs.
260 in. 1bs.

150 in. 1bs.

IMPORTANT: Always use {2) wrenches
' when tightening a Lock- ()
nut on any Ball Joint,

using one may damage.

the Ball Joint. ~g2»
‘ ‘ NOTE: From centerline of
WARNING: STANDARD BRAKE CLAMP ASSEMBLY iﬁ;@ef”grgzeegﬁg of
MUST BE PLACED AS CLOSE TO THE should not exceed
BRAKE PEDAL AS POSSIBLE! 1 3/8"
figure 2.

The handle of the control is drilled in two places for the Clevis
Bracket Assembly, see below. The standard installation, which is
factory assembled, has it in hole #1 closest to the dimmer switch.
Moving the Clevis Bracket Assembly to hwle 42 reguires less effort
to brake but more travel of the Hand&e It ;5 amgartant to check

: : : vi Lt Torgue 5/16-18
by 3/4% SHCS to 235 la‘.lbs,

) (BREA
P

-~

HOLE #2

DIMMER
SWITCH

CLEVIS BRACKET——/
ASSEMBLY
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With assembly of brake rod mqmg&a@e m&ke sure that the dimmer switch
clears steering wheel while mazntaxn@ng\@pnroxxmataly 30° aagle of
handle to Main Shaft %F&gure 3. -

CONTROL HANDLE

figure 3. ~BRAKE ROD
WINDOW —__]
CRANK '

W ‘ \ o8 ‘__.,.«:»«"‘ . "

REST ‘ WARNING: MINIMUM OF 1° CLEARANCE
REQUIRED. ADJUSTING OF
TILT STEERING WHEEL MAY

i & CAUSE INTERFERENCE WITH
VERICLE —— L HAND CONTROL HANDLE.

With engine running, g&ax shift in park and parking brake on; push
control handle forward firmly to apply brakes hard. The control handle
must clear arm rest, window crank and dash panel (see Figure 2, page 16).

MAKE SURE BRAKE ROD DOES NOT RUB DASH Bﬁ??&ﬁ@ BECAUSE ACCELERATION OR
EIGH IDLE COULD OCCUR.

WARNING: NEVER BEND BRAKE ROD, USE THE BENT BRAKE ROD #68039.

DASH

CLEVIS PIN

{PIVOT POINT)
ADRITIONAL

SPRING

Tighten the Clevis Pin to
eliminate looseness, if it is

too tight control handle will not
pivot freely. Lubrication will increase
pivot point life considerably. Use oiler
supplied with control or 3 in 1 oil.

1f brake lights stay on when Control Handle is reieasee, it may be
necessary to install Brake Return Spring #98055 (supplied) to Brake
Clamp Bolt at one enﬁ, and the dash at the other end (Figure 4).
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STEP 8: COMPLETE GAS ROD INSTALLATION : C
With L-Bar at approximately a right angle {(90°) to the Gas -
Rod Asm #68575, install Sliding Gas Clamp #1, and cut Gas
Rod to length, then cut Gas Rod Tube 1 1/2" shorter than
Gas Rod. Attach Gas Rod to Gas Clamp #2. =

ADJUSTMENTS FOR GAS ROD LINKAGE

1. Moving the Sliaing Gas Clamp #1 in the direction of the arrow A
will increase the stroke of handle but will decrease the effort
required to rotate the handle (Less responsive acceleration).

Moving the Gas Clamp #2 in the direction of the arrow “B" (Closer
to the pivot point) will decrease travel of handle, and will
increase the pressure reguired to rotate the handle (More re-
sponsive acceleration). Moving Gas Clamp #2 in the opposite
direction of arrow "B" will increase travel of handle and de-

crease the pressure reguired to rotate the handle (Less respon-
sive acceleration).

2.

figure 1.

L~BAR SLIDING GAS

CLAMP #1
/“” TO PIVOT POINT

NOTE: As the Sliding Gas Clamp #1
' is moved in the direction of

arrow "A"™ it will proportionately
reguire less effort to rotate the
handle. This adjustment will cause
more stroke of the handle, which
could interfere with operators legs
and prevent full acceleration.

‘GAS CLAMP #2
figure 2.

Tension on the Return Spring can
be adjusted by loosening the Safety
Set Screw and Spring Stop Bolt and

moving Spring Stop up or down.

Ratighten safety Set Screw and the
Spring Stop Bolt to torgues shown.

SPRING STOP

N\ A 280 in. 1bs.
RETURN SPRING 2/ N

SAFETY SET SCREW -
30 in. 1bs.



STEP 9: OBTAIN FINAL CLEARANCES AND ADJUSTMENTS

Position Main Control Assembly as shown in Fxéixre i« The
Vertical Shaft can be moved up or down to obtain proper
ciea:ance betwaﬁn the Main Shaft and the steering calumnn

figure 1.

3/8" MINIMUM
CLEARANCE

SHAFT

TRIM OR SLOT PANEL
IF NECESSARY

The handle of the control can be moved to the left or to the right
by loosening the bolts in the Vertical Clamp. Make sure the handle
clears the arm rest and window crank on the door.

Re~tighten the
Vertical Clamp bolts to torgue specifications.
figure 2,
SWING

RIGET OR LEFT

e T oA — - o A — D o—

DASH PANEL

TOP VIEW {KNEE BOLSTER)

MAXE SURE KNOB CLEARS
DOOR HANDLE, ARM REST
AND WINDOW CRANK.
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STEP ¢: (CONTINUED)
- If the bottom end of the Main Shaft is too close to the
vehicle brake, any excess can be trimmed off (Figure 1).
Allow enough Main Shaft so that the Safety Collar #68518
can be installed as the final step of installation.

figure 1.

 MAIN SHAFT

SAFETY COLLAR
40 in. 1lbs.

TRIM IF NECESSARY, BUT
LEAVE A MINIMUM OF 1"
BEYOND THE SAFETY COLLAR.

Control handle may be moved up or down (Figure 2) to accommodate user's
needs by loosening the Up-Stop bolt (Figure 3) and rotating handle and
Main Shaft. Cam assembly will need re-adjustment also. :

figure 2. figure 3.

SAFETY COLLAR
CAM BOLT |
TURN SIGNAL - ' {am}'(m SIDE) . GREASE HERE
LEVER 85 in. tbs. (MAX.) cam
: 015 GAP
i j__. CAM FOLLOWER
55 in. lbs. -
015 GaP
. e / v L BAR
Make sure handle clears when ‘ uP~Siop ! '

applying the brakes with turn
signal lever in left turn ’
position.

NOTE: Apply small amount of grease
. where cam contacts cam follower.
"‘7 213 ' '



STEP 10: FINAL CHECK-OUT

1. Physically check adeguate tightness of all bolts and nuts.
Observe all torgue $§&ﬂ&fl€at&$ﬁ$* ne NoT Assvﬁz THAT
ANYTHING IS TIGHT. .

2. 35&3 r&tarn spring return control han&le SO no pressure
is applied to gas pedal and car idles fast? Tension can
be aé}ustaﬁ by loosening spring stop bolt and rotating
spring stop (See page 15,Fig. 2.

3. Check that 'brake light switch is not actuated by control
{except when brakes are applied). (See page 14, Fig. 4)

4. Is control handle close enough to steering wheel so the
© driver can grasp handle and still loop thumb over steer-
ing wheel, if necessary? Will spokes of steering wheel
- clear dimmer switch when steering wheel is turned? WwWill
control handle clear all door handles on left hand install-
ation? (See page 14, Fig. 3 and page 16, Fig. 2)

5. Will control handle clear turn signal arm on left hand
installation?. {See page 17, Fig. 2}

6. Will control handle clear gear shift lever on right hand
installation?

7. Verify proper operation of horn. If proper wires were not
used, turn signals, etc., could interfere w;tb horn opera-~
tion. (See page 6)

€. Verify @rspax operation of dimmer switch. Is dimmar cable
securely out of the way? (See page 7)

9. With engine running, gear shift in park, and parking brake
on; ‘push cwn&ral handle forward ﬁ;rmiy and appiy brakes
hard.

NOTE: This mnat be &ane with engine rann;ng since power
brakes tend to depress the farthest then. Make sure
brake rod doesn’t rub dash or anyth;ng else. (See
page 14, Figure 4).

10. With engine off, check for free easy operation of gas
pedal; by rotating control handle toward lap. With engine
running, recheck to see if engine will return to normal
idle.

11. Will control fully operate gas pedal without hitting driver's
lap? If not reset up-stop and cam and/or reposition sliding
gas clamp. {See page 15, Fig. 1 and page 17, Fig. 3}

12. kpply small amount of grease o canm. {See page 17, Fig. 3)
13. Is safety collar positioned behind cam on main shaft.
{See page 17, Pig. 1)

14. TEST DRIVE CAR YOURSELF. BE CAREFUL!! <Check if the car
will ¢go inko passing gear. Be sure controls do not inter-
fere with any foot pedal operation of the car by & non-
handicapped driver.

15. Customer has been given complete instructions on how to
operate hand controls.

16. Do not turn 2 hand controlled car over to & driver who does
not have & motor vehicle license for hand controls. The
handicapped driver must always be licensed for &rzv&ag prior
to accepting a hand controlled car.

17. Customer has been made aware of tetsznmmg within one week
of installation for an installation check-out.

18. Fill out and return warranty registration card.

214
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hand is requested.

10.

1L

12.

. Remove Safety Collar and Cam (note position). Loosen Up-Stop.
. Pull Main Shaft out of Main Block.

. Remove Up-Stop (note position) and Spring from Main Shaft.

Revme Sprmg, oruse R;zght Hand S;mng #98034-000. Replace on Main Shaft. Replace Up-

. Re- mstai} shaft assembly into Main Block, and re-install Cam in reversed position

(temporarily secure). .

. Position Up-Stop so that Stop Bolt is striking Vertical Shaft on bottom, and with Handle

positioned to the right. Leave a .015 g@ i:etwem{}p&m?aaﬁ Main Shaft Bearing as
shown. Re-tighten Up-Stop.

NOTE: Up-Stop cannot be m—izghtamd unless Cam is tightened or Safety Collar is installed.

L-Bar must be removed, and re-installed from the bottom of Main Block. Cam Follower must
be removed, and re-installed on the opposite side of L-Bar.
NOTE: Cam Follower does not come out easy. Use Loctite #242 on Set Screws.

. Position L-Bar toward Handle, and position Cam to Cam Follower. Leave 2 .015 gap between

Cam and Main Shaft Bearing as shown. Re-tighten Cam.

If using Left Hand Spring, position long leg of Spring on top of 89:1% Sisep, then position
short leg of Spring behind Up-Stop Bolt.

Remove Handle Screw, and reverse, so that the head is on the bottom of Handle.
Remove the 1/4” hex head bolt from the Brake Clevis on the Handle. Turn the bolt 180 °, and

re-install into the Brake Clevis.
NOTE: Make sure that the Rod End Spacers are in place.

Route the horn and dimmer Mtch wiring over the top of the Brake Clevis.

j9 215



JLLUSTRATION FOR RIGHT HAND CONVERSION

40 in. lbs.
SAFETY COLLAR
CAM FOLLOWER

85 in. Ibs. (Max.)

CAM

AT ‘ MAIN BLOCK

SET SCREW i | &
L e s

(LOCTIE #242)

BEARNG () b

"L BAR
015 GAP
UP~STOF
POSITION SHORT LEG \
OF SPRING ON THIS
SIDE OF STOP BOLT
X
| 60 in. ibs.
BRAKE CLEVIS

HANDLE SCREW

(TIGHTEN ONLY TO ELIMINATE
ANY LOOSENESS BETWEEN
HANDLE AND MAIN SHAFT)

HANDLE

20 26



DIMMER WIRING

_REDZBLACK

 DIMMER
SW;“{“QH

T

RED/1ELLOV

HORN BUTTON

21¥
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é?&ﬁ%‘ 1994 FOLL sxm smm

DIN W G
1. Remove piastic‘enalosares over column using T20 Torx Driver.

2. Renove large wxrxng harnaﬁs plug cmnnecte& to turn signal lever
using 9/32" socket.

3. Locate solid green 14 ga. wire, and red wire with orange stripe.
T-tap into these wires and connect to red and brown wires from
dimmer switch on hand control (refer to figure 1).

NOTE: White wire is not used.

1. Locate 5 wire plug directly below steering column.

2. Tap into brown wire with red strzgé on the side of the plug with

3 sockets. Connect to black wire from the horn switch (raﬁet to
figure 2). _

3. Connect the green wire from the horn switch to chassis ground.

FIGURE 1. FIGURE 2.

DIMMER
SWITCH - HORN
SWITCH

END VIEW OF PLUG

- —— OB W RN W SN

END VIEW OF PLUG
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OPTIONAL HAND C{M’f f(ﬁ& MOUNTINGS
(BOLT ON *Y™ BMC%ET MODEL 3507)

; :gmrs AND DESIGN
OO~ 4B~ - . nE o
6o m&zgmamwmﬁmm&

STEP Lt Rem»ové any dash panels or shields that may prevent access to the ;;teering column supports.

STEP 2: Assemble {2) mounting brackets to the mounting block using (2) 3/87-16 x 3/4” HHCS, 3/8™
ﬁaz washers and 3/8” lock w&s&m& as sh{m%x on ﬁ&u&&a&i@m{d{} not tighten yet}.

STEP 3: The steering column is usually supported by (2) sets of mounting bolts. Hold the mounting
block assembly up to each set of mounting bolts, and check for alignment. When it has been
determined which set of mounting bolts will work best for your installation, remove them.

STEP 4: Secure the mounting block assembly to tize steering column using the O.E.M. fasteners,

STEP 5: Slide the mounting block asse;nbiy towards toe steering column, and tighten all fasteners.

STEP 6: Slide the vertical clamp onto the vertical shaft on the hand control, and fasten to the mounting

block plate using (2) 3/87-16 x : 3/4” HHCS, 3/8” flat washers, 3/8” lock washers and 3/87-16
hex nuts (do not tighten yet). The vertical shaft may be trimmed to adjust the control up tight.

S’E‘EP 7: At this point, the hand control can be USE ETHER HOLE — VOUNTING BLOCK
adjusted horizontally or vertically to TO MOUNT BRACKETS \ _
the degired position, and all fasteners
must be tightened to the torque VERTICAL SHAFT

specifications shown.

300 W, 185,
{TYPICAL)

(3507€) fﬁﬁ?ﬁ 7-000

I g@ﬁﬁ}«-f}m :






ﬁa&awvmﬂpuﬁ%&tnsmc&
1-800~488-7688

2&5@&L&&TXO§ INSTRUCTIONS FOR ﬁ@ﬁ?ﬂO& UNIVERSAL BRACKET

‘ (#68657)
1. Remove éash panel to obtain aawass to steering column.

2. ?ﬁ attach mount bracket to steerzng cﬁiuwn At may be nﬂcessaxy to
move car's wiring harness and connectors slxghtiy

3. Remove nut and washer from stu& or bolt fsam one-side of steering
wualumm hrackat.

4. Using lackwashars grav&éa& mﬁ&nt brackeﬁ legs to steering column
bracket with‘existing ﬁasteaers«

5. R&peat ﬁar“et&ar leg.

- 6. After bracket height is det&rmxne& short bracket legs may be used
to avoid trxmmzag of long bracket legs.

7. ﬁam@%ete asgambly of Universal Sxackattlk&a§lng horizontal brackets
as close as possible to steering column and securely tighten all
fasteaexs to torgue spasmﬁmcatxo&s shown.

8. Mount Vertical Clamp with the (2) 3/8" x 2" bolts provided.

MOUNTING CONFIGURNTIONS

TIGHTEN "T0 MANUFACTURNR" §
SULCIF ICATIONS

e LOHG - ANGLE 'BRACEET

LONG ANGLE won 300 in. lba:

SUORT ANGLE SRACKET

WARNING: THIS MOUNTING BRACKET ﬁvsw BE ASSEMBLIED
AS ILLUSTRATED ABOVE. ANY USE OF A SINGLE
COMPONENT PIECE AS A MOUNTING BRACKET IS

'ﬁﬁf &G%HQREZ%Q BY M.P.D.
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Test Vehicle Photographs
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Instrumentation Installed in Test Vehicle Photographs
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Hand Controls Installed in Vehicle
and with Driver Seated
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"Hand Control #1
Howell Ventures Limited

Sure Grip
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* Hand Control #2
Brwa-i&?iastar Co., Inc.

‘Ultra-Lite XL
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Hand Control #3
Manufacturing and Production Services Corp.

Monarch Mark I-A
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Hand Control #4
Wells-Engberg
CT-100 Rotary Hand Operated Driving Control
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‘Hand Control #5
Mobility Products & Design

3500 Series Hand Control
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