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Direction-of-Motion Stereotypes for Automotive Hand Controls

Foreword— This Document has changed only to comply with the new SAE Technical Standards Board format.
Definitions changed to Section 3.  All other section numbers have changed accordingly.

1. Scope— The purpose of this SAE Recommended Practice is to present design recommendations for the
direction-of-motion of hand controls found in passenger vehicles, multipurpose vehicles, and trucks.  These
recommendations are based on recent and past human factors research and are important considerations in
the design of control layouts.  This document supersedes Figure 1 of SAE J1139 (9).

1.1 Background— Drivers develop expectations regarding the operating motions of various types of controls as a
result of their accumulated experience with automotive and nonautomotive controls.  To simplify the operation
of controls for drivers, the direction-of-motion to operate these controls should conform to these expectations
or stereotypes.  Failure to conform to direction-of-motion stereotypes can lead to actuation errors, longer
operating times, and an increase in driver workload.

A number of past studies have addressed the issue of direction-of-motion stereotypes for various automotive
hand controls (1,2,3,4,8).  These results indicate that the strength of a stereotype varies with the control
configuration (control type, location, orientation, and mounting plane).  SAE has recently completed research
(6,7) aimed at broadening the scope and generality of the previous findings by addressing other control
orientations, including controls mounted on stalks and on inclined surfaces.  Some specific control functions
such as power windows and power mirrors were also studied.  The SAE study demonstrated that stereotype
strength is not related to driver age, gender, or handedness.  This document is based on the SAE study, past
research, and general human factors principles (10).

Nearly all of the previous research on direction stereotypes in motor vehicles has been conducted in the
United States.  The extent to which these stereotypes apply to drivers of other nationalities or cultures, or to
operators of right-hand drive vehicles, is unknown at this time.  There is a need for other countries to study
their direction-of-motion stereotypes.

Control labeling and tactile or shape coding are not addressed in this document; however, previous research
(5) has shown that appropriate labeling and coding can improve the accuracy of control use.SAENORM.C
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3. Definitions

3.1 Control Configuration— A particular combination of control type, location, orientation, and mounting plane.

3.2 Direction-of-Motion Stereotype— For a given control configuration, the direction of control motion expected
by a majority of people to achieve a given effect.  The strength of a direction stereotype is measured by the
percentage of people who activate the control in that direction.

3.3 Controls for ON or INCREASE— Controls whose function is to turn something on/off or to increase/decrease
some unspecified effect.

3.4 Controls for Specific Functions— Controls used to activate some specific function or achieve a specific
effect such as: lock or unlock doors, raise or lower windows, and turn on headlamps, headlamp high beams, or
windshield wipers.

4. Design Recommendations

4.1 Introduction— Figures 1 to 5 show the recommended direction of motion and control orientation for controls
mounted on each of three orthogonal planes: Horizontal (X-Y plane), Vertical-Transverse (Y-Z plane), and
Vertical-Longitudinal (X-Z plane).  Some of the figures also include inclined mounting planes.  The direction-of-
motion stereotypes are indicated by the solid arrows on each control configuration.  Those control
configurations which exhibited an exceptionally strong stereotype are identified in each figure.  A few control
configurations were found to have weak stereotypes.  These are shown in the figures with an X drawn through
them to indicate that they are not recommended control configurations.
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FIGURE 1— CONTROLS FOR ON OR INCREASE

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
13

9_
19

99
07

https://saenorm.com/api/?name=a58fe47ce9d5028dd81dfabf8bf97c91


SAE J1139 Reaffirmed JUL1999

-4-

FIGURE 2— STALK CONTROLS FOR ON OR INCREASE
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FIGURE 3— POWER MIRROR CONTROLS
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FIGURE 4— POWER WINDOW CONTROLS
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FIGURE 5— WINDOW REGULATORS (CRANK)

4.2 Controls for ON or INCREASE (Figures 1 and 2)— Generally, for the control configurations shown, the
direction stereotypes for ON or INCREASE are: up, forward, right, pull toward (push/pull knob or stalk), and
rotate over the top.  Avoid rockers mounted in a fore/aft orientation on a surface sloping down and away from
drivers, and toggles mounted in a fore/aft orientation on a vertical-longitudinal (X-Z) plane.

4.3 Controls for Specific Functions— A variety of controls have been used for controlling specific functions in
motor vehicles.  Some controls in common use for specific functions are discussed here.  Other controls may
also be appropriate for these functions.  It is not the intent of this document to restrict the type of control which
may be used for a specific function.

Recommendations for controls which regulate a component movement (e.g., power mirror control) are given in
Figures 3 to 5.  Stalks which control turn signal, headlamp, and wiper functions are discussed in 4.3.4.

As a general rule, stereotypes are strongest when the orientation and motion of the control correspond to the
orientation and motion of the controlled element.  Avoid mounting power mirror and power window switches on
surfaces that slope down and away from drivers.

4.3.1 POWER MIRROR CONTROLS (FIGURE 3)— Direction labels on the 4-way pad control and arrows on the joystick
control indicate stereotypes for moving the mirror field of view up, down, left, or right.  These labels are used
for illustration purposes only and are not part of this document.  Stereotypes are very strong for mounting
planes angled 30 degrees or more out from the door plane so the switch faces the driver.  Mirror switches
mounted in a vertical-transverse plane also have very strong stereotypes.  It is likely that mounting planes
inclined as much as 45 to 60 degrees from vertical-transverse toward horizontal would also produce very
strong stereotypes, but these mounting planes were not included in the SAE study.  The 4-way pad switch
should not be mounted in the door plane (vertical-longitudinal).
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