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(R) Mechanical and Hybrid Automotive Adaptive Driver Controls

RATIONALE

A revision is necessary to stay current with new technologies as well as changes in the Automotive and Adaptive Driver
Control Devices.

FOREWORD

For people with physical disabilities to be able to operate a personally licensed vehicle, it is often necessary for vehicle
modifiers to add or modify primary vehicle controls using automotive adaptive products, where primary controls are defined
by 3.4.1 and include those controls needed to control vehicle directional movement and safe operation of the vehicle,
including but not limited to steering, transmission, engine control, braking, lighting, directional indication.

The purpose of this document is to provide criteria and methods to evaluate manual primary control system design,
installation, operation, maintenance, and performance in personally licensed passenger vehicles such as such as sedans,
crossovers, SUVs, MPVs, light trucks, and van-type vehicles. Therefore, this SAE Recommended Practice establishes
uniform procedures for assuring the manufactured quality, installed utility, and service performance of certain automotive
adaptive products, other than those provided by the original equipment manufacturer (OEM), intended to provide driving
capability to persons with physical disabilities. These devices function as adaptive appliances to compensate for lost or
reduced performance in the arms or legs, or both, of the driver. Some of the primary control adaptive devices are designed
to transfer foot functions to the hands, hand functions to the feet, or vehicle-control functions from one side of the body to
the other.

This document is specifically concerned with those mechanical and electrical products that are intended by the manufacturer
to be installed within the occupant space of the vehicle, be operated by a vehicle driver with a physical disability, be added
to, or substituted for, the vehicle control pedals, wheels, levers, knobs, and switches, allow normal operation of vehicle
primary controls, by a driver who does not have a physical disability without reconversion or special training, rely on the
operator as the only source of activating force, and allow normal operation of driver-side airbags or be installed utilizing
49 CFR Part 595, especially where knee-bolster supplementary airbags are part of the OEM vehicle.

This document excludes adaptive products that require the removal or alteration of a vehicle component normally mounted
outside the occupant space (e.g., on the fire wall, chassis, or engine). It also excludes secondary controls as defined by
3.4.2.

The primary adaptive controls covered by this recommended practice will usually be installed in a passenger vehicle such
as sedans, crossovers, SUVs, MPVs, light trucks, and van-type vehicles. In Electric, Plug-in Hybrid, and Hybrid vehicles,
the emerging trend of single pedal accelerator/braking function and other driver assistive technology integration is not
detailed. Specific hand controls manufacturers should take this into consideration when developing vehicle applications.

This document may be used as a basis for product evaluation conducted by private and governmental officials engaged in
the provision of such equipment for eligible beneficiaries, as well as by manufacturers of the subject equipment.
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1. SCOPE

This SAE Recommended Practice establishes uniform procedures for assuring the manufactured quality, installed utility,
and service performance of manual automotive adaptive products, other than those provided by the OEM, intended to
provide driving capability for persons with physical disabilities. These devices function as adaptive appliances to
compensate for lost or reduced performance in the drivers’ arms or legs, or both. Some of the devices are designed to
transfer foot functions to the hands, hand functions to the feet, or functions from one side of the body to the other.

This document applies only to primary controls as defined in 3.4.1 and in the Foreword. In particular, this document is
specifically concerned with those mechanical and hybrid products that are intended by the manufacturer of the adaptive
product to:

e Be installed within the occupant space of the vehicle

o Be operated by a vehicle driver with a physical disability

e Be added to, or substituted for, the OEM vehicle pedals, steering wheels, levers, knobs, and switches

e Allow normal operation of vehicle primary controls by a driver who does not have a physical disability, without
reconversion or special training

¢ Rely on the vehicle operator as the only source of activating force

e Allow normal operation of driver-side airbags or be installed utilizing 49 CFR Part 595, especially where knee-bolster
airbags are part of the OEM'’s vehicle

This document specifically excludes any automotive adaptive product that does not satisfy these criteria, or which, to be
installed in the vehicle, requires the removal or alteration of a vehicle component that is normally mounted outside the
occupant space (on the fire wall, chassis, or engine). Also excluded are secondary controls (see 3.4.2).

This document applies primarily to adaptive controls installed in passenger vehicles, including sedans, crossovers, SUVs,
MPVs, light trucks, and van-type vehicles. In most cases, the vehicle will be equipped with OEM controls such as power
steering, power brakes, and an automatic transmission.

This document is not intended to be used for secondary controls as defined in 3.4.2, even though many of the design and
operating principles in this document are applicable to these controls.

2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J2588 Remote Steering Control Systems

SAE J2603 Recommended Practice for Powered Gas Brake Control Systems
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2.1.2 ASTM Publications

Available from the ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org

ASTM B117 Method of Salt Spray (Fog) Testing
2.1.3 AWS Publications

Available from American Welding Society, 8669 NW 36 Street, #130, Miami, FL 33166-6672, Tel: 1-800-443-9353 or
305-443-9353, www.aws.org.

AWS D1.1 Structural Welding Code

AWS D1.3 Structural Welding Code — Sheet Steel

AWS D10.7 Recommended Practice for Gas-Shielded Arc Welding of Aluminum and Aluminum Alloy Pipe
2.1.4 Code of Federal Regulations (CFR) Publications

Available from United States Government Publishing Office, 732 North Capitol Street, NW, Washington, DC 20401,
Tel: 202-512-1800, www.gpo.gov.

49 CFR Part 571  Federal Motor Vehicle Safety Standards
49 CFR Part 595 Make Inoperative Exemptions
2.1.5 NHTSA Publications

Available from National Highway Traffic Safety Administration, 1200 New Jersey Avenue, SE, Washington, DC 20590,
Tel: 1-888-327-4236, https://www.nhtsa.gov/.

FMVSS 101 Controls and Displays

FMVSS 111 Rear Visibility

FMVSS 105  Hydraulic Brake Systems

FMVSS 107 Reflecting Surfaces

FMVSS 124  Accelerator Control Systems

FMVSS 201 Occupant Protection in Interior Impact

FMVSS 203 Impact Protection for the Driver from the Steering Control System
FMVSS 204 Steering Control Rearward Displacement

FMVSS 208 Occupant Crash Protection

FMVSS 302  Flammability of Interior Materials
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3. DEFINITIONS

3.1  AUTOMOTIVE ADAPTIVE PRODUCT

A piece of equipment designed to enable a person with a physical disability to operate an automotive vehicle.
3.2 COMMON HAND TOOL

Handheld devices, available for purchase in consumer stores, which are used to perform common mechanical and electrical
repairs.

3.3 CONTROL HANDLE

The point of contact on the adaptive product where input motions of the operator are applied.
3.4 CONTROLS: PRIMARY AND SECONDARY

3.4.1 PRIMARY CONTROLS

Those controls, operated by the driver, which directly affect the direction and rate of the moving vehicle, including the
steering, brake, and accelerator controls.

3.4.2 SECONDARY CONTROLS

Those controls not related to vehicle movement, operable by the driver or passenger, that regulate the environment of the
vehicle, including heater/air conditioner, window regulator, vent, sun visor, seat positioner, radio, door lock, cigarette lighter,
courtesy light, and any controls associated with wheelchair lifts, door openers, wheelchair securement, occupant restraints,
etc.

3421 MODEA

Those controls which are operated by the driver while the vehicle is in operating mode. They must be accessible to the
driver for which they were intended while being able to maintain control of the vehicle steering, brake, and accelerator
functions. Included in this group are: cruise control “set,” headlight beam selector, horn, turn signals, and windshield
washer/momentary wipe.

3.4.22 MODEB

Those controls operable by the driver while maintaining control of the vehicle brake function with the vehicle not in motion,
as in the case of vehicle start-up or restart necessitated by engine stall. Included in this group are: gear selector and
ignition/starter.

3423 MODEC

Those controls which are accessible by the driver when the vehicle is stationary, either temporarily or parked. Included in
this group are: cruise control “on” and “off”; door locks; hazard flashers; heater, vent, and air conditioner (HVAC) controls;
mirrors; parking brake; power seat; rear accessories (defogger, wiper/washer); windshield wipers; and window regulator.
3.5 DRIVER'S SPACE

The volume inside the vehicle occupied by the vehicle operator and containing all primary and accessory controls.

3.6 FOOT STEERING CONTROL

A system enabling the driver to control the steering of a vehicle with one or both feet.
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