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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.,

centedat- S AL Caonaraca Eaobiian,. 22 07 410740
pre\.UnLGu ar O OUTNMgTro oo, roortaary o =71, J71T9

2.1.2  OTHER PUBLICATIONS

2.1.21 J. J. McGrath, "Analysis of Expectancies of European Drivers and Commonality of Autgmotive Controls
Locatior] 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 Rrefer 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$or information purposes only and are not a
required part of this document.

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

3. Definitions1—Term Definitions for Driver Hand Controls
3.1 Control Reference Plane—A vertical longitudinal plane through the steering wheel center Y ¢oordinate.

3.2 Control Op¢rational Area—The area or region swept by those parts of a control which pre 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 poftions required to
determine it$ position at-any point within its range. It includes any indicates or tell-tales that fare at a location
remote from|the controly it does not include, for example, bezels or manufacturers’ type numbgrs. (See Figure
2 and SAE J1050a%)

3.4 Higher Priofity,Controls—Those hand operated controls which may need to be quickly accessed or are
frequently u&dmmmmm%ﬂe 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
Design Criteria in Order of Priority

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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4.2

TABLE 1—CONTROL PRIORITY

Higher Priority Driver
Hand Controls

Lower Priority Driver
Hand Controls

Audible Horn

Audio (i.e., Volume, Selection Devices)
Climate Controls (Temp., fan)

Cruise Controls

Day/Night Mirror

2-to-4 Wheel Drive Transfer
Airbag Disable

Ashtray

Cigarette Lighter

Clock

Gearshift Dome/Map Lights

Hand Brake Electronic Transmission Shift Point
Hazard Flasher Fog/Driving Lamps

Headlamp Hood Release

Headlamp Dimmer/Flasher Overdrive On/Off

Ignition Panel lllumination Intensity

Power Door Lock

Power Mirror

Power Windows

Rear Defroster

Rear Washer/Wiper
Steering

Turn Signal

Windshield Defroster
Windshield Washer/Wiper

Power Seat Adjusters
Remote Fuel Door Release
Remote Trunk Release
Steering Wheel Tilt/Telescope
Telephone Handset

Traction AsSjst

Trip Odometer

Display Viewing Area—The display area of the following driver hand controls, as defined |n 3.3, should be
within view ¢f the restrained driver with head movement so as to permit identification. If redupdant information
is displayed|in two different display areas, theredundant information should be within view ¢f the driver in at
least one of the display areas. Areas obscured by the steering control are defined in SAE J1Pp50a. See Table
2.

TABLE 2—CONTROLS WHO’S DISPLAY AREA SHOULD BE IN VIEW

Higher Priority Driver
Hand Controls

Audible Horn
Audio Controls

Lower Priority Driver
Hand Controls

2-to-4 Wheel Drive
Airbag Disable

Climate Controls Ashtray
Cruise Controls Cigarette Lighter (except in the ashtray)
Hazard Flashers Clock

Headlamp Dome Map Lighis
T s

Electronic Transmission Shift Point
Fog/Driving Lamps

Overdrive On/Off

Panel lllumination Intensity
Traction Assist

Trip Odometer

Manual Gearshift Pattern
Power Door Lock

Power Mirror

Power Windows

PRNDL Display

Rear Defroster

Rear Washer/Wiper
Windshield Defroster
Windshield Washer/Wiper
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4.3 Labels—The following driver hand controls should be labeled with printed words or symbols or both. The label

may identify the function of the control or may describe its settings.

In general, controls should have both

identification and setting labels. However, in some cases, setting labels alone are adequate to identify the
control function, or the uniqueness (shape, etc.) of the control is so widely recognizable that identification
labels are not needed (e.g., ignition, if key cylinder). The driver hand controls shown in Table 3 are based on
the following application of human factors principles.

Control functions should be identified with words, symbols, or both when they are:

gh priority

not sufficient for identifying them

a.
1. Hi
2.

3. In
4. Hi
5. N
b. Con
are:

1. Ag
2. N

4.4 Control Log
locations (sh

a.
b.

C.

d.

Designed in such a way that visual, spatial, or location cues from the control itself, or its settings, are

unexpected locations
hly similar to adjacent controls
w or unfamiliar

trols settings should be identified with words, symbols, or other perceptible indid
sociated with high priority functions
bt apparent from the shape of the control or the operation of-the ‘control

TABLE 3—CONTROLS THAT SHOULD‘BE LABELED

ators when they

Settin
Identification Both Identification and Setting (Identification %ptional)

Audlible Horn Airbag Disable 2-to-4 Wheel Drive Transfer
Hamd Release for Foot Climate Control Fan Audio Controls

Operated Parking Electronic Transmission Shift Point Automatic Transmission

Brake Fog/Driving Lamps Climate Control Air Distribution
Hazard Flasher Instrument_ lllumination Clock
Ho¢d Release MasterLighting Control Cruise Controls
Poyer Seat Adjusters Overdrive On/Off Dome Light
Remmote Fuel Release Power Mirror Power Door Lock
Remote Trunk Release Rear Defroster Power Windows
Windshield Defroster Rear Washer/Wiper

Traction Assist
Windshield Washer/Interval Wipe

ation Relative to Reference Plane—Driver hand controls should be located
own inTable 4) if they meet one of the following conditions:

in the standard

The

/ ‘afe classified as high-priority driver hand controls (under 4.1) or

There is a very clear population stereotype for their location, or
They are controls which must be accessed from more than one occupant position (e.g., must be
accessed when the occupant is standing outside the vehicle)

They are controls which must be accessed by both driver and passenger

The following driver hand controls should be located to the side of the reference plane indicated in Table 4 for
left-hand drive vehicles (or in the location specifically called out in the subparagraphs which follow the table).
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4.4.1

442

443

4.5

4.6

4.6.1

46.2

4.7

TABLE 4—CONTROL LOCATIONS

The audib
The hazar

The wash
gearshift
should be
steering W

A differen
should exi

After meetin
include freq
preference.

Thereisac
increase, sg
provide diffe
conditions tq

Left of Reference Plane Right of Reference Plane
Hand release for foot operated parking brake  2-to-4 Wheel Transfer
Headlamp Airbag Disable
Headlamp Dimmer/Flasher Ashtray
Hood Release Audio Controls (all except redundant controls)
Power Door Lock Cigarette Lighter
Power Mirror Climate Controls (all except redundant controls)
Power Seat Adjusters Clock
Power Windows Electronic Transmission Shift Point
Remote Fuel Door Release Gearshift
Remote Trunk Release Hand Brake
Turn Signal Ignition

Interior Day/Night Mirror
Overdrive On/Off
Telephone

Windshield Defroster

e horn control should be located on the steering contrely preferably in the center.
d flasher should be located on or to the right of thé.reference plane.

br/wiper control(s) may be located either to the“right or left of the reference plane
nd wiper controls are stalk mounted on the-same side of the steering column, t
physically differentiated from the gearshift and have an operational area that
heel rim.

iation between the operating~modes of the washer/wiper control(s) and the h
5t when they are on the same.side of the reference plane.

O the criteria given in 4x1 through 4.4, other criteria for arranging controls may be
uency of use, sequence of use, functional grouping, importance, user expec
Information aboult driver preferences is given in 2.1.2.2.

utter effectéiftoo many or varied controls are located in a given area. As the nu
do the -errors and response times. Care should be exercised in the design o
rences in: appearance, tactile recognition, and the modes of operation. Exampld
be‘avoided include:

When both the
he washer/wiper
s closest to the

eadlamp control

applied. These
fancy, and user

mber of controls
f the controls to
s of the types of

Climate control which is designed in such a way as to have the appearance of a radio.

Parking br

ake and hood release which are located side by side, and look alike.

Other Controls—Controls not specifically mentioned in this document should be located insofar as possible in
accordance with SAE publications concerning driver reach, control-locating performance, and expectancies

(References

SAE J287, SAE J1050a, and SAE J1139).
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