
SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright ©2002 Society of Automotive Engineers, Inc.
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER: Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
Fax: 724-776-0790
Email:   custsvc@sae.org

SAE WEB ADDRESS: http://www.sae.org

SURFACE
VEHICLE
STANDARD

J297
REAF.

DEC2002

Issued 1973-05
Reaffirmed 2002-12

Superseding J297 AUG1994

Operator Controls on Industrial Equipment

Foreword—This Reaffirmed Document has been changed only to reflect the new SAE Technical Standards Board
Format.  Definitions changed to Section 3.  All other sections numbers have changed accordingly.

1. Scope—This SAE Standard is intended to improve operator efficiency and convenience by providing
guidelines for the uniformity of location and direction of motion of operator controls used on industrial wheeled
equipment.  The controls covered are those centrally located at the operator's normal position.

1.1 General—These guidelines are based on the principle that a given direction of movement of any control
produces a consistent and expected effect.

1.2 Where confusion may result from the motion of the control, the effect from movement of the control shall be
clearly and permanently identified.

2. References—There are no referenced publications specified herein.

3. Definitions

3.1 Industrial Wheeled Equipment—That class of tractors and associated equipment used in operations such
as landscaping, construction services, loading, digging, grounds keeping, and highway maintenance.

3.2 Propelling Machines—Tractors or self-propelled units.

3.3 Towed, Semi-Mounted and Mounted Equipment—Equipment used in conjunction with propelling machines
defined in 4.2.

3.4 Right-Hand, Left-Hand, and Forward Designations—Those related to the operator when sitting in the
operating position.

4. Brake Control

4.1 The brake pedal(s) shall be actuated by the operator's right foot with the direction of motion forward and/or
downward for engagement.  When traction control is not foot actuated, brakes may be operated by either foot.

4.2 When separate brake pedals are provided for the independent right-hand and left-hand brake control, it shall
be possible to obtain combined and/or equalized control.
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4.3 The parking brake or parking device control shall be located convenient to the operator.

5. Clutch Control

5.1 Traction Control

5.1.1 When a foot pedal control is provided, it shall be actuated by the operator's left foot with the direction of
motion forward and/or downward for disengagement.

5.1.2 When a hand-operated control is provided, it shall be moved toward the operator (generally rearward) for
disengagement.

5.2 Combination Clutch and Brake Control—When a foot-operated combination tractor clutch and brake control
is used, it shall be left-foot operated with the direction of motion to be forward and/or downward to cause clutch
disengagement and brake engagement.

5.3 Power Take-Off Control

5.3.1 When a hand-operated clutch control is provided, its movement shall be generally rearward and/or
downward for disengagement.

5.3.2 The combination tractor clutch and constant running or transmission-driven power take-off clutch controls
are governed by  5.1.1 and/or  5.1.2.

5.4 Master Implement, Header, or Gathering Unit Clutch—(For self-propelled implements)

5.4.1 When a hand-operated clutch control is provided, its movement shall be generally rearward and/or
downward for disengagement.

5.4.2 When a foot-pedal clutch control is provided, it shall be governed by 5.1.1.

6. Engine Speed Control

6.1 The engine speed control shall be convenient to the operator.

6.2 When the direction of motion of the engine speed hand control is in a plane parallel to the longitudinal axis of
the propelling machine, the direction of motion shall be generally forward or upward to increase engine speed.

6.3 When a foot-operated engine speed control is provided, it shall be right-foot operated with the direction of
motion forward and/or downward to increase engine speed.

7. Ground Speed and Direction Control

7.1 The transmission speed selector level(s) shall be conveniently located, and the shifting pattern(s) shall be
clearly and permanently identified.

7.2 When a hand-operated forward-reverse directional control lever (non-variable speed) is provided, it shall be
moved forward for forward machine motion and be moved generally rearward for rearward machine motion.  If
a neutral position is provided, provisions shall be made to prevent accidental movement of the control.

7.3 When a hand-operated variable speed control is provided, it shall be moved generally forward and/or upward
to increase speed.
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7.4 Hand-operated combination direction and variable speed ratio control lever(s) shall be operated in one of the
following patterns:

7.4.1 The lever shall be moved forward or away from the operator from the neutral position, for forward travel and
increasing forward speed.  It shall be moved generally rearward or toward the operator, from the neutral
position, for rearward travel and increasing rearward speed.  Provision shall be made for secondary motion
when passing through neutral.  A positive neutral position shall be provided.

7.4.2 The lever shall be moved generally forward and away from the operator, from a neutral position, for forward
speed.  For rearward travel, the lever shall be moved laterally through a neutral position, and then forward
and/or away from the operator for increased rearward speed.  A positive neutral position shall be provided.

7.5 If foot-operated directional and variable speed control(s) is provided, forward and/or downward motion on the
outer or rear element of the control(s) shall produce reverse motion and forward and/or downward motion on
the inner or forward element of the control(s) shall produce forward motion.  Forward and/or downward motion
of either element shall increase speed.  All direction and variable speed control(s) shall be clearly and
permanently identified to indicate their function.  A positive neutral position or control shall be provided.

7.6 An interlock shall be provided which prevents the engine from being started unless (a) the transmission
selector lever is in a neutral position, (b) the transmission clutch is disengaged, or (c) the combination direction
and speed control is in a neutral position.

7.7 When a differential lock control is provided, it shall be moved forward or downward for engagement.

8. Lift Control Levers for Equipment—Lift control lever(s) intended for movement from the operator's stations
shall be convenient to the operator and shall be clearly and permanently identified.  The control(s) should be
located on the right-hand side of the operator.

8.1 When a hand control is provided, the direction of motion shall be generally forward or downward to lower and
rearward or upward to raise the equipment.

8.2 When a heel and toe foot control pedal is provided, the direction of motion of the forward part of the pedal shall
be generally downward to lower and upward to raise.

9. Steering Control

9.1 When a steering wheel control is provided, a clockwise rotation shall effect a right turn and counterlockwise
rotation shall effect a left turn.

9.2 When a single lever other than tiller type is used for steering, a lateral motion of the lever to the right shall
effect a right turn and a lateral motion to the left shall effect a left turn.

9.2.1 If the single lever also controls the speed and direction of travel, it shall be governed by 7.4.1.

9.3 When a single tiller type lever is used for steering, a lateral motion of the lever to the right shall effect a left turn
and a lateral motion to the left shall effect a right turn.

9.4 When two levers are provided for steering by controlling the speed and direction of the driving elements, the
right-hand lever shall control the right-hand element and the left-hand lever shall control the left-hand element.
The levers shall be moved forward or away from the neutral position, for forward travel and increasing forward
speed.  They shall be moved generally rearward or toward the operator, from the neutral position, for rearward
travel and increasing rearward speed.

PREPARED BY THE SAE HUMAN FACTORS TECHNICAL COMMITTEE SC1—MACHINE CONTROLS-OPERATOR
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