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Foreword—The question of driver hand control location is a complex one. Past research (References SAE SP407,
SAE J1139, 2.1.2.1, and 2.1.2.2) indicates that errors and response times increase when hand controls are not
located in their expected location. There is no solid evidence linking accidents with the inability to locate a control
in a timely manner or to the inadvertent operation of automotive controls.

Nevertheless, to enhance ease of use, the location of controls should be based, insofar as possible, on
performance rather than aesthetic considerations and must be governed by human engineering practice as it
pertains to hand reach, visibility, identification, and operating mode. These considerations may be mutually
exclusive, in certain vehicles, because of conflicting design requirements. In these cases, the recommended
practice should be followed starting with the highest priority considerations until all available control location space
has been used.

Any restriction in the location of controls and displays must respect the need to accommodate not only safety
requirements and serviceability, but also the spatial requirements necessary to package the components behind
the control and display surface. These restrictions in control locations are not intended to preclude the adoption of
control innovations or inventions that may be superior to known technology and which could result in safer, more
efficient operation of the vehicle. It should be recognized that different classes of vehicles such as heavy trucks
may require different control locations because of their distinct environment.

1. Scope—The purpose of this SAE Recommended Practice is to describe design criteria pertaining to the
location and labeling of hand controls, including embedded displays and controls when displayed, necessary
to or frequently used during the operation of passenger cars, MPVs, and trucks 10 000 GVW and under
designed for left-hand drive operation. The results of SAE human factors research have strongly influenced
these recommendations, specifically in the area of driver reach, control-locating performance, and control
location expectancies. Deviations from this recommended practice should be made only after careful study of
the various SAE publications on these subjects. This document does not include hand-held devices such as
remote controls or cellular phones.
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2. References

2.1 Applicable Publications—The following publications form a part of the specification to the extent specified
herein. Unless otherwise indicated, the latest revision of SAE publications shall apply.

2.1.1  SAE PuBLICATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J287—Driver Hand Control Reach

SAE J1050a—Describing and Measuring Driver’s Field of View

SAE J1139—Direction -of-Motion Stereotypes for Automotive Hand Controls

SAE SP 407—"Driver Expectancy and Performance in Locating Automotive Controls,” McGrath, J. J.,
presented at SAE Congress, February 23-27, 1976

2.1.2  OTHER PUBLICATIONS

2.1.2.1 J. J. McGrath, "Analysis of Expectancies of European Drivers and Commonality of Automotive Controls
Location on European Cars," Technical Memo. 247-1, Anacapa Sciences, September 26, 1974

2.1.2.2 UMTRI-89-15—"Instrument Panel Controls in Sedans: What Drivers Prefer and Why," Green, P., Paelke,
G., and Clack, K. (1989), Ann Arbor: The University of Michigan Transportation Research Institute (NTIS
No. PB 90 184235/AS)

2.2 Related Publications—The following publications are provided for information purposes only and are not a
required part of this document.

SAE J1100—Motor Vehicle Dimensions
SAE J2402—Symbols for Motor Vehicle Controls, Indicators, and Tell-Tales

3. Definitions—Term Definitions for Driver Hand Controls
3.1 Control Reference Plane—A vertical longitudinal plane through the steering wheel center Y coordinate.

3.2 Control Operational Area—The area or region swept by those parts of a control which are activated or
contacted by the hand while the control is in all the possible modes or positions. (See Figure 1.)

3.3 Control Display Area—The area which includes the identification of the control and those portions required to
determine its position at any point within its range. It includes any indicates or tell-tales that are at a location
remote from the control. It does not include, for example, bezels or manufacturers’ type numbers. (See Figure
2 and SAE J1050a.)

3.4 Higher Priority Controls—Those hand operated controls which may need to be quickly accessed or are
frequently used by the driver when the vehicle is in motion, or which should be operated while keeping the
eyes and head in the normal driving position.

3.5 Lower Priority Controls—Those hand controls which are used at the driver's discretion or which are used
infrequently.
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FIGURE 1—OPERATIONAL AREA OF A CONTROL

Display area of control

FIGURE 2—DISPLAY AREA OF A CONTROL
4. Design Criteria in Order of Priority

4.1 Control Location Priority—The operational area of the following higher priority hand controls should be
within reach of a driver wearing a lap and shoulder restraint and the following lower priority hand controls
should be within reach of a driver wearing a lap belt only. SAE J287 defines reach capability under specific
conditions of finger grasp control operation for two restraint conditions; a diagonal non-extending shoulder
strap with lap belt and lap belt only. Fingertip operated controls may permit greater reach, while full hand
grasp operated controls may result in lesser reach. In addition, a diagonal extending shoulder strap may
permit greater reach than a non-extending shoulder strap. See Table 1.
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