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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
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Introduction

This Technical Specification gives guidance on the design of operator controls (herein called “controls”) with

respect to their method of operation, actuating force, displacement and location. The controls are those
the operators normal worklng posmon readily acceSS|bIe and convenlently placed for the operator The
contained 3 pra

existingjstandards.

Generaljzed control data pertaining to control-actuation forces, displacement and location found’in a
ergonomic texts and references are not in total agreement. The myriad of variables affecting con
indicate$ that these control parameters are interactive and that no single value is correct fora'given con
Control method of operation has been standardized for a number of years and the operational methods
in this Tlechnical Specification are consistent with the International Standard it replaces as well as othen
relating fo controls.

Control [design involves complex issues and is influenced by control size, actuation, direction, displace
the relationship with, or proximity to, other controls and the operator. Operator capabilities are also inf
many fa
unique ituation in which, and the purpose for which, a control device is to be used can materially
appropriateness of a given type of control and can justify (or virtdally require) variations from a set
recommiendations or practice based on research or experiencé\lt is therefore imperative that test
multiple|operators be performed as a prerequisite to final judgement of a machine control design esse
correct pperation of that machine.

Control [shape, size, texture, proximity, clearance and;markings are essential elements of good cont
Howevefr, these control elements are not included\Nin this Technical Specification. For additional i
concernjng these subjects, the reader should consult an ergonomic reference or references.

It is gengrally desirable to design a machine:and its controls for the 5th to 95th percentile operator. In sg
compromise is essential for meeting the multitude of objectives involved in the design of a machine. B
control gystem with multiple operators,final judgement can be made on controls involved in such compro
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TECHNICAL SPECIFICATION ISO/TS 15079:2001(E)

Powered lawn, garden and horticulture equipment — Operator
controls — Guidance on actuating forces, displacement, location
and methods of operation

1 Scppe

This Technical Specification gives guidance on actuating forces for hand and foot controls on powgred lawn,
garden |and horticulture equipment, and their displacement, preferred location and method of operption. It is
applicale to operator controls on both ride-on machines and pedestrian-controlled, fmachines. Handheld products
are not ¢overed.

This Teghnical Specification is not applicable to passive controls (e.g. seat-activated, operator-preseng¢e controls
utilized |on ride-on machines). It contains data applicable to frequentlycused controls that require |intentional
operator actuation for control function. Infrequently used control forces and displacements may gxceed the
magnitudes given in this Technical Specification.

NOTE The concept of frequently used controls is relative to a given.machine type and its use or requirements.

2 Tefms and definitions
For the purposes of this Technical Specification, the,following terms and definitions apply.

21
controljactuating force
force exerted on the control to effect a response

2.2
control|displacement
movement of a control through.its operational range

23
forward
direction) in which the"operator faces when in the normal operator’s position as specified by the manufactprer

24

operatar control

any dewmmmmmmmmm@—
25

operator presence control
operator control that automatically interrupts power to a drive when the actuating force is removed

2.6
operator position
operator location required for safe operation and control of the machine

2.7

pedestrian-controlled machine
a ground-supported machine controlled by an operator walking behind or standing on the back of the machine

© 1SO 2001 — All rights reserved 1
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2.8
ride-on machine
a self-propelled machine controlled by an operator sitting on the machine

3 Control parameters

The controls for which provisions are given in this Technical Specification are not required on all machi
when provided on a machine they should conform to its recommendations. Control requirements given in
product standards shall take precedence over those given in this Technical Specification.

nes, but
specific

The locatign and means of operation of control types are indicated in clause 5 for ride-on machines, and
for pedestfian-controlled machines. The maximum actuating force and the displacement of controls are
clause 7. Minimum values should be accessed for specific machine designs.

clause 6
given in

Clause 7 should be used as a starting point for control design. Maximum force magnitude and:displacement should

not be usef on a given control. In addition, actual values may differ due to the
— users [for which the machine is intended (e.g. women or seniors),

— frequdncy of use of the control,

— contrdl location and displacement relative to the user,

— size of the control, and

— profegsional use of the machine.

Multifunctipn controls should follow the principles listed.

4 Con1rol actuating force and displacement — Measurement

The measlirement of a control actuating force.istmade through the entire displacement and from the centr

e of that

part of the control designed to be actuated by the operator. The direction of the force measurement is
perpendicylar to the control surface designed to be actuated by the operator and in the direction of movement of

the surfacg. The direction of movementfor rotary controls may be clockwise or counterclockwise; the effort
the controllis measured as torque.

NOTE This measured force does hot necessarily represent the force normally applied by the operator.

Control displacement measUrement is made in a manner similar to the above-described force meas|
method. Dfsplacementsdisted in clause 7 in terms of linear dimensions are measured in a straight line.

5 Control location and method of operation — Ride-on machines

to move

urement

Type Location Operation

5.1 Engine

511 Starting

5.1.1.1 |Ignition switch Can be rotary, toggle, or rocker type. If rotary type,
(if separate should rotate clockwise to “on” position. If toggle type,
from starter should move forward and/or upward to “on” position. If
switch) rocker type, the upper portion or position farthest
away from the operator should be pushed to “on”
position.

2 © 1SO 2001 — All rights reserved
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Type Location Operation
5.1.1.2 | Starter switch Can be push or key type. If key type, should rotate
or starter clockwise to “start” position. All types should return to
means (if “off” position when released.
separate from
ignition
switch)
5.1.1.3_[lgnition/starter Switch should be rotated in a clockwise direction to
switch “start” position with return to “run” posifion when
released. If an engine preheater circdit)is| provided,
this function should occur before on‘en the starting
position but may be activated by(rotating the control
counterclockwise.
5.1.1.4 | Start by Can be pull, kick or crank: Requires manual and
manual means intentional actuation witheut using a remopyable part
and with return to itscoriginal position.
5.1.2 Speed
5.1.2.1] |Foot-operated |Should be readily accessible |Pedal shauld be pushed forward and/or downward to
to the operator’s right foot increaségengine speed.
and to the right or below and
backwards of the brake pedal
5.1.2.20 |Hand-operated | Should be easily accessible
to the operator
5.1.2.21| Lever Direction of motion should be in a plane| generally
parallel to the longitudinal axis of the maghine. The
direction of motion should be away from thg operator
(generally forward), and/or upward to incregse engine
speed.
5.1.2.22| Twist grip Shouldbe easily accessible | The speed should increase when the top of|the grip is
tothe operator’s right hand rotated towards the operator.
51.3 Stopping
5.1.3.1| |Battery start Should be easily accessible |Can be rotary, toggle or rocker type. If rotary type,
from the operator’s position |should rotate counterclockwise to “off” position. If
toggle type, should move rearward and/of down to
“off” position.
Confrol should automafically remain in the stop
position without the application of sustained manual
effort. If stop control is combined with the speed
control, it should be in the direction of, and beyond,
the idle position.
5.1.3.2 |Manual means |Should be easily accessible | This is a means that does not depend on sustained
from the operator’s position | manual force. If stop control is combined with the
speed control, it should be in the direction of, and
beyond, the idle position.

© I1SO 2001 — All rights reserved
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Type Location Operation
5.2 Electric motor
5.21 Starting
Motor on-switch Can be rotary, toggle, or rocker type. If rotary type,
should rotate clockwise to “on” position. If toggle type,
should move forward and/or upward to “on” position.
5.2.2 Speed
5.2.2.1 |[Foot-operated |Should be readily accessible |Pedal should be pushed forward and/or\downward to
to the operator’s right foot increase engine speed.
and to the right or below and
backwards of the brake pedal
5.2.2.2 |Hand-operated | Should be easily accessible
to the operator
5.2.2.3 |[Lever Direction of motion\should be in a plane ggnerally
parallel to the lopgitudinal axis of the machinpe. The
direction of miption should be generally foryvard or
upward to increase engine speed.
5.2.2.4 |Twist grip Should be easily accessible | The speed should increase when the top of th¢ grip is
to the operator’s right hand rotated-towards the operator.
5.2.3 Stop
Motor stop- Can be rotary, toggle or rocker type. If rotary type,
switch should rotate counterclockwise the “off’ podgition. If
toggle type, should move rearward and/or down to
“off” position.
Control should automatically remain in the stop
position without the application of sustained |manual
effort. If stop control is combined with thel speed
control, it should be in the direction of, and beyond,
the slow speed position.
5.3 Steering
5.31 Hand-operated | Should be convenient to the |The steering mechanism should not lock while in
operator operation.
5.3.1.1 |Wheel/ Should be forward of the A clockwise rotation should effect a right turn, and a
handlebar operator and aligned counter-clockwise rotation should effect a left thrn.
approximately with the
centreline of the operator
seat
5.3.1.2 |Two levers Should be forward or to the | The machine should turn right when the left lever is
sides of the operator. If to the | displaced further in the direction of the machine travel
sides of the operator, one than the right lever. The machine should turn left
lever should be on the left when the right lever is displaced further in the
and one lever should be on direction of machine travel than the left lever.
the right.
4 © ISO 2001 — Al rights reserved
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Type Location Operation
5.3.1.3 |Joy stick Should be forward or to the | A lateral motion of the lever to the right should effect a
side of the operator right turn and a lateral motion to the left should effect
a left turn.
5.3.2 Foot-operated |Should be convenient to the |The steering mechanism should not lock while in
operator’s feet operation.
Foot-operated | Should be convenient to the | The direction of motion of the pedals should be
steering assist | operator's feet generally forward and/or downward. The fght pedal
should control the right wheel and thecleft|pedal the
left wheel. Pushing either pedal will turn th¢ machine
in that respective direction.

5.4 Brakes

5.4.1 Service

5.4.1.1 |Foot-operated |Should be convenient to the |The direction of motion should be generally forward

operator’s right foot and/or downward\foer stopping. Where sepafate brake
pedals are proyided for the independent right and left
brake control, the left pedal should contrpl the left
wheel and.the right pedal the right wheel.

5.4.1.20 |Hand-operated | Should be mounted on the Should-*be squeezed upwards and/or regrwards to

handle-bar handle bars and convenient |apply brake.
steering to the operator’s right hand

5.41.3 | Combined Braking should be accomplished by movenent of the

lever steer and lever(s) in a direction opposite to that of machine
brake controls travel.

5.4.1.4 |Combined Should be convehnient to the |The direction of motion of the pedals $hould be

service and operator generally forward and/or downward for | stopping.

steering When used with a foot-operated spegd control

brakes (5.1.2.1), the brakes should be convenignt to the
operator’s left foot. The right pedal should ¢ontrol the
right brake and the left pedal the left brake.

5.4.2 Parking The control should not be prone to accidental release.
The parking brake may be in combination with the
service brake or direction (forward-revers¢) control.
Recommendations do not apply to a servYice brake
latch mechanism.

5.4.2.1] |Hand-operated | Should be convenient to the | Direction of motion should be rearward and/jor upward

operator to engage.

5.4.2.2 |Foot-operated |Should be convenient to the |[Brake pedal should be depressed downward and/or

operator forward to engage.

5.5 Traction drive

5.5.1 Traction clutch

5.5.1.1 |Foot- Should be convenient to the |Pedal should be pushed forward and/or downward for

operated — operator’s left foot drive disengagement.
Normally
engaged

© I1SO 2001 — All rights reserved
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Type Location Operation

5.5.1.2 |Hand-operated | Should be accessible to the |Should be squeezed generally rearward or toward the
(handlebar) operator when hands operator for disengagement.

positioned on steering device

5.5.1.3 |Foot- Should be convenient to the |Drive engagement should be produced by a forward
operated — operator’s right foot. The and/or downward motion.
Normally control should be outboard of
disengaged the service brake pedal.

5.5.2 Foot-operated |Should be convenient to The direction of activation should be ferward, or
combination operator’s foot downward, or both, to cause traction disengagement
clutch and and brake engagement.
brake control

5.5.3 Variable speed Fore-aft or up/down movement-is preferred. Other

movements as described are-accepted practice.
5.5.3.1 |[Hand-operated | Should be convenient to the |Forward, upward or left)displacement should cause
operator forward motion of\the machine, while rgarward,
downward or right displacement should| cause
rearward motioh of the machine.
5.56.3.2 ||Foot-operated
5.5.4 Direction Fore-aft”or up/down movement is preferred. Other
movements as described are accepted practice.
Hand-operated | Should be convenient to the -J\Forward, upward or to-the-left displacement| should
operator cause forward motion of the machine. Where the
selection control can pass directly from foryard to
reverse through the neutral position, the | control
should have a distinct change in the actuation force or
a provision should be made for secondary| motion
when passing through neutral.

5.5.5 Fixed drive Fore-aft or up/down movement is preferred. Other
ratio gear movements as described are accepted practicg.
selection

5.5.5.1 |[In-line Should be convenient to the | Control should move from neutral progressively in an
operation/fore-.| operator upward and/or forward direction to select gearp giving
aft or up/down increased forward speeds; from neutral progressively
(hand- in a rearward and/or downward direction tqQ select
operated) reverse gears giving increased reverse speeds.

Where the selection control can pass direcfly from
forward to reverse through the neutral positjon, the
control should have a distinct change in the actuating
force or a provision should be made for secondary
motion when passing through neutral.

5.5.5.2 |In-line Should be convenient to the | Control should move from neutral progressively in a
operation — operator generally left-hand lateral direction giving increased
Lateral (hand- forward speed; from neutral in a right hand direction to
operated) select reverse gear. Where selection control can pass

from forward to reverse through the neutral position,
the control should have a distinct change in the
actuating force or provision should be made for
secondary motion when passing through neutral.

6 © 1SO 2001 — All rights reserved
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Type Location Operation

5.5.5.3 |Non-in-line Should be convenient to the | Shift pattern should be simple and clearly marked.
operation operator The neutral position should be clearly identified and
(hand- easy to select.
operated)

5.5.6 Variable drive Where the controls can pass directly from forward to
ratio reverse through the neutral position, the control
(continuously should have a distinct change in the actuating force or
variable speed provision should be made for a secondary. motion.
and direction
combined
control)

5.5.6.1] | Foot-operated

5.5.6.1(1| One pedal Should be convenient to the | The control should have-the effect of a pgdal being
(treadle) operator’s right foot pivoted under the operator’s foot and should remain at

rest in the neutral position. Forward and/or downward
motion of the front/top of the pedal sholld cause
forward motion™ and increasing forward speed;
downward_fnotion of the rear/ bottom of |the pedal
should cause reverse motion and increasing reverse
speed.

5.5.6.112| Two pedals, Should be convenient to the |NOTE Due to differences in various standards and
side by side operator’s feet machine designs in various countries, no recommendations
(both operated are given as to which pedal (outer or inner) should cause
by one foot) rearward or forward motion.

Forward and/or downward motion of either pedal
should cause motion and increasing speed.

5.5.6.1.3| Two pedals Should be convenient to the | Forward and/or downward motion of the nght pedal
(each operated |operator’s feet should cause forward motion and increasing forward
by a different speed. Forward and/or downward motion pf the left
foot) pedal should cause rearward motion, and jncreasing

rearward speed.

5.5.6.114| Two pedals — \[Should be convenient to the |Forward and/or downward motion of the|aft pedal
fore and aft operator’s right foot should cause rearward motion and forwgrd and/or

downward motion of the fore pedal shopld cause
forward motion.

5.5.6.1.5| Hand-operated | Should be convenient to the |Control should move from neutral positiogn forward
(includes lever |operator and/or upwards for forward motion and |ncreasing
steer) forward speed; rearwards and/or downwards for

reverse motion and increasing reverse speed.

5.6 Attachment/tool drive

5.6.1 Clutch

5.6.1.1 |Foot-operated |Should be convenient to the |Pedal should be pushed forward and/or downward for

operator’s left foot disengagement. In the case of a combined traction-
drive/PTO clutch, the PTO disengagement should be
the second stage.

© I1SO 2001 — All rights reserved
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Type Location Operation

5.6.1.2 |Hand-operated | Should be convenient to the

operator
5.6.1.2.1| Lever Should be convenient to the | Motion should be generally forward or upward for
operator engagement and rearward or downward for
disengagement.

5.6.1.2.2| Knob — Should be convenient to the | Should be pull to engage and push to disengage.
push/putl operator

5.6.1.2.3||[Rocker or Should be convenient to the
toggle switch | operator

5.6.1.3 [[Combined with | Should be convenient to the | Should be consistent with the operation of thg control
other hand or |operator with which the attachment drive-control is combined.
foot controls When combined with a lift control the attachmgnt drive

should disengage when the.attachment is raisgd.

5.7 Tool attachment controls activated from operator’s position2

5.71 Lift

5.7.1.1 ||[Foot-operated |Should be convenient to the [The directien of motion should be downward tq lift and
non-powered | operator upward tolower.
(foot and leg)

5.7.1.2 |[Foot-operated |Should be convenientto the |[The direction of motion of the forward parf of the
powered (heel |operator control should be downward to lower and upward to
and toe) raise.

5.7.1.3 |[[Foot-operated |Should be convenient.tothe |Pushing the right pedal should lower the attagchment.
powered (two | operator Pushing the left pedal should raise the attachment.
pedal)

5.7.1.4 |Hand-operated | Should beicoenvenient to the [ The direction of motion should be generally fofward of
powered or operatoer downward to lower, and rearward or upward fo raise
non-powered the attachment.

a  Appligs only to raising the'complete attachment.

6 Confrol location and method of operation — Pedestrian controlled machines

_T_ype Location npe;afinn
6.1 Engine
6.1.1 Starting
6.1.1.1 |Ignition switch Can be rotary, toggle, or rocker type. If rotary type,
(if separate should rotate clockwise to “on” position. If toggle type,
from starter should move forward and/or upward to “on” position. If
switch) rocker type, should push the upper portion or position
farthest away from the operator to “on” position.
8 © 1SO 2001 — Al rights reserved
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Type Location Operation
6.1.1.2 | Starter switch Can be push or key type. If key type, should rotate
or starter clockwise to “start” position. All types should return to
means (if “off” position when released.
separate from
ignition
switch)
6.1.1.3 |Ignition/starter Switch should rotate in a clockwise direction to “start”
switch position with return to "run” position when rgleased. If
an engine preheater circuit is provided \this function
should occur before or on the starting\positipn or may
be activated by rotating the control-¢ounterclockwise.
6.1.1.4 | Start by Can be pull, kick or crank{~Requires manual and
manual means intentional actuation without\Using a remojable part
and with return to its original position.
6.1.2 Speed Does not apply to engine-mounted controls.
6.1.2.1] |Hand-operated
6.1.2.1,1| Lever Should be forward of the Dlrectlop of.motlor? is in a plane 'generally 'paralllel to
; the longitudinal axis of the machine. The direction of
operator and easily ;
! motion~should be generally forward and/or upward to
accessible : )
incréase engine speed.
6.1.2.1,2| Twist grip Should be convenient to the \ |"The speed should increase when the top of|the grip is
operator’s right hand rotated towards the operator.
6.1.3 Stopping
6.1.3.1| |Battery start | Should be easily‘accessible |Can be rotary, toggle or rocker type. If rgtary type,
from the opefator’s position |should rotate counterclockwise to “off’ position. If
toggle type, should move rearward and/of down to
“off” position.
Control should automatically remain in |the stop
position without the application of sustaingd manual
effort. If stop control is combined with the speed
control, it should be in the direction of, and beyond,
the idle position.
6.1.3.2 |Manual'means |Should be easily accessible |This is a means that does not depend on|sustained
from the operator’s position. | manual force. If stop control is combined with the
speed control, it should be in the directign of, and
beyond, the idle position.
6.2 Electric motor
6.2.1 Starting Control(s) should be forward
and within reach of the
operator in the operator’s
position
Motor on-switch If rotary type, should rotate clockwise to “on” position.
If toggle type, should move forward and/or upward to
“on” position.

© I1SO 2001 — All rights reserved
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Type Location Operation

6.2.2 Speed

6.2.2.1 |Hand-operated Does not apply to controls outside the operator's

position.

6.2.2.1.1| Lever Should be forward of the Direction of motion should be in a plane generally
operator and easily parallel to the longitudinal axis of the machine. The
accessible direction of motion should be generally forward or

upward 1o Increase motor speed.

6.2.2.1.2| Twist grip Should be convenient to the | The speed should increase when the top.of thé grip is
operator’s right hand rotated towards the operator.

6.2.3 Stop Should be convenient to the | The motor kill, operator presence)control shpuld be
operator unless machine released (held to run) or returned to “off’ position.
equipped with hold to run Control should automatically remain in the stop
traction (if applicable) and position without the application of sustained |manual
tool drive controls effort. If stop control\is' combined with thel speed

control, it should be\jn’the direction of a beygnd-the-
slow-speed position:

6.3 Steering

Clutch or brake | Should be convenient to the The right*control should effect a right-hand turn and
(hand-operated) | operator the left ‘control should effect a left-hand turn.
6.4 Brakes
6.4.1 Service
Hand-operated |Should be convenientto the |Should be squeezed to apply brake.
operator

6.4.2 Parking

6.4.2.1 |Hand-operated | Should be convenient to the | Direction of motion should be rearward or upward to
operator engage.

6.4.2.2 |Foot-operated The control should be depressed downward or

forward to engage.

6.5 Traction drive

6.5.1 Traction clutch

6.5.1.1 Haud-upclatcd Shoutd-beconvenienttothe Shottd—be aquccacd upvvcuda andfor—rearwards to
operator disengage clutch.

6.5.1.2 | Operator Should be convenient to the | The control may move in any direction.

presence operator
control (hold
to run)
6.5.2 Variable speed
Hand-operated |Should be convenient to the |Motion forward or away from the operator should
operator cause an increase in machine speed.
10 © 1SO 2001 — All rights reserved



https://standardsiso.com/api/?name=035063cfd37d4c58298e70bf61eff5a9

ISOITS 15079:2001(E)

Type Location Operation
6.5.3 Direction Fore-aft or up/down movement is preferred. Other
movements as described are accepted practice.
Hand-operated [ Should be convenient to the |Forward or lateral motion should cause forward
operator machine motion and rearward or opposite lateral
motion should cause machine rearward motion.

6.5.4 Fixed drive
ratio-gear
selection

6.5.4.1 |In-line Should be convenient to the | Control should move from neutral progressjvely in an
operation/fore- | operator upward and/or forward direction to-sélect ggars giving
aft or up/down increased forward speeds; fron\neutral prdgressively
(hand- in a rearward and/or downward direction| to select
operated) reverse gears giving increased reversq speeds.

Where selection control €an pass from forward to
reverse through the"neutral position, the control
should have a distinct change in the actuating force or
a provision should be made for secondgry motion
when passing through neutral.

6.5.4.2 |In-line Should be convenient to the | Control<should move from neutral progressively in a
operation — operator generally’ left-hand lateral direction giving |increased
Lateral (hand- forward speed; from neutral in a right hand direction to
operated) sélect reverse gear. Where selection contro| can pass

from forward to reverse through the neutrgl position,
the control should have a detectable chamge in the
actuation force or a provision should be|made for
secondary motion when passing through neutral.
6.5.4.3 |Non-in-line Should be convenient to the | Shift pattern should be simple and clearly marked.
operation operator The neutral position should be clearly identified and
(hand- easy to select.
operated)

6.5.5 Variable drive Where the controls can pass directly from forward to
ratio reverse through the neutral position, the control
(continuously should have a detectable change in the| actuation
variable force or a provision should be made for a pecondary
combined motion when passing through neutral.
control)

Hand=operated |[Should be convenient to the | Control should move from neutral position forward

(includes lever | operator and/or upwards for forward motion and jncreasing

steer) forward speed; rearwards and/or downywards for
reverse-rmotion-and-inereasingreverse-speed.

6.6 Attachment/tool drive

6.6.1 Clutch

6.6.1.1 |Hand-operated | Should be convenient to the [Control movement should be simple and clearly

operator marked.

6.6.1.2 |Operator Should be convenient to the | The control may move in any direction.
presence operator
control (hold
to run control)
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