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As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series.

Consolidated publications

Consolidated versions of some IEC publications including amendments are
available. For example, edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the
base publication, the base publication incorporating amendment 1 and the base
publication incorporating amendments 1 and 2.

Validity of this publication

The technical content of IEC publications is kept under constant review by the IEC,
thus ensuring that the content reflects current technology.

Information relating to the date of the reconfirmation of the publication is available
in the IEC catalogue.

Information on the subjects under consideration and work in progress undertaken
by the technical committee which has prepared this publication, as well as the list
of publications issued, is to be found at the following IEC sources:

• IEC web site*

• Catalogue of IEC publications
Published yearly with regular updates
(On-line catalogue)*

• IEC Bulletin
Available both at the IEC web site* and as a printed periodical

Terminology, graphical and letter symbols

For general terminology, readers are referred to IEC 60050: International
Electrotechnical Vocabulary (IEV). 

For graphical symbols, and letter symbols and signs approved by the IEC for
general use, readers are referred to publications IEC 60027: Letter symbols to be
used in electrical technology, IEC 60417: Graphical symbols for use on equipment.
Index, survey and compilation of the single sheets and IEC 60617: Graphical symbols
for diagrams.

*  See web site address on title page.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION
___________

SAFETY OF HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –

Part 2-92: Particular requirements for pedestrian-controlled
mains-operated lawn scarifiers and aerators

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the
two organizations.

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

4)  In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5)  The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6)  Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

This part of International Standard IEC 60335 has been prepared by IEC subcommittee 61F:
Safety of hand-held motor-operated electric tools, of IEC technical committee 61: Safety of
household and similar electrical appliances.

It forms the first edition of IEC 60335-2-92.

The text of this standard is based on the following documents:

FDIS Report on voting

61F/320/FDIS 61F/344/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This part 2-92 is to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments. It was established on the basis of the third edition (1991) of that standard.

This part 2-92 supplements or modifies the corresponding clauses in IEC 60335-1, so as to
convert it into the IEC standard: Safety requirements for pedestrian-controlled mains-operated
lawn scarifiers and aerators.
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60335-2-92  IEC:2000(E) – 5 –

Where a particular subclause of part 1 is not mentioned in this part 2-92, that subclause
applies as far as is reasonable. Where this standard states "addition", "modification" or
"replacement", the relevant text in part 1 is to be adopted accordingly.

NOTE 1  The following print type are used:

– requirements: in roman type;

– test specifications: in italic type;
– notes: in small roman type;

Words in bold  in the text are defined in clause 2. When a definition of part 1 concerns an adjective, the adjective
and the associated noun are also in bold .

NOTE 2  Subclauses which are additional to those in part 1 are numbered starting from 101.

A bilingual version of this publication may be issued at a later date.
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– 6 – 60335-2-92  IEC:2000(E)

SAFETY OF HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –

Part 2-92: Particular requirements for pedestrian-controlled
mains-operated lawn scarifiers and aerators

1 Scope

This clause of part 1 is replaced by:

This International Standard deals with the safety of pedestrian-controlled mains-operated
electrical lawn scarifiers and aerators with rotating cutters for regenerating lawns by, for
instance, combing out grass thatch and moss, or by cutting vertically into the lawn face.
These scarifiers are designed primarily for use at and around the home or for similar
purposes, their rated voltage being not more than 250 V single phase.

This International Standard does not apply to lawnmowers (IEC 60335-2-77), lawn trimmers
(IEC 60335-2-91), lawn edge trimmers (IEC 60335-2-91), lawn edgers, flail mowers,
sickle-bar mowers  or agricultural mowers .

This standard does not, in general, take into account:

– the use of appliances by young children or infirm persons without supervision;

– playing with the appliance by young children.

NOTE  Attention is drawn to the fact that

– for appliances intended to be used in tropical countries special requirements may be necessary;

– in many countries additional requirements are specified by the national authorities responsible for the protection of
labour.

2 Definitions

This clause of part 1 is applicable except as follows:

2.2.9  Replacement:

normal operation
operation of the appliance under the following conditions: the appliance is operated at rated
voltage with the load necessary to attain rated power input

2.101
braking system
a combination of one or more brakes and related means of operation and control

2.102
catcher
a part or combination of parts which provides a means for collecting grass, thatch, moss or
other debris

2.103
control
a means or device which will control the operation of the appliance or any specific operating
function thereof
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60335-2-92  IEC:2000(E) – 7 –

2.104
cutting means
for the purpose of this standard, the mechanism used to provide the cutting action of a
scarifier or aerator

2.105
cutting means enclosure (housing):
the part of the assembly which provides the protective means around the cutting means

2.106
cutting means tip circle
the path described by the outermost point of the cutting means  as it rotates about its shaft
axis.

2.107
cutting position
any setting of the cutting means  designated by the manufacturer

2.108
cutting width
the width of cut measured across the cutting means  at right angles to the direction of travel
and calculated from the dimensions of the cutting means  or the diameter(s) of the cutting
means tip circle(s)

2.109
discharge chute
an extension of the cutting means enclosure  from the discharge opening , generally used
to control the discharge of material from the cutting means

2.110
discharge opening
a gap or opening in the cutting means enclosure  through which grass, thatch and moss may
be discharged

2.111
guard
a part of the appliance or component incorporated to provide protection for the operator
and/or bystander

2.112
handle
any part likely to be hand-held for guiding the appliance in normal use

2.113
hit
the test projectile passing completely through all layers of the target material

2.114
intended use
any use of the appliance which is reasonably foreseeable, as described in the user
instructions, and which is consistent with such activities as operating, starting, stopping or
connecting to (or disconnecting from) a power source

2.115
lawn aerator
a powered appliance designed for slitting the lawn surface. The appliance uses the ground to
determine the height of cut
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– 8 – 60335-2-92  IEC:2000(E)

2.116
lawn scarifier (also known as lawn rake)
an appliance where the cutting means cuts vertically into the lawn or earthface, or scratches
the surface, thereby also combing the lawn. The appliance uses the ground to determine the
height of cut

2.117
maximum operating motor speed
the highest motor speed obtainable when the motor is adjusted in accordance with the
manufacturer's specifications and/or instructions, with the cutting means engaged

2.118
operator control
any control  requiring the operator’s actuation to perform specific functions

2.119
operator presence control
a control designed so that it will automatically interrupt power to a drive when the operator's
actuating force is removed

2.120
operator zone
the operator zone for persons operating a lawn scarifier  or aerator  is presented in figure 106

2.121
parking brake
a device incorporated into the appliance which, when operated, prevents the appliance from
moving from a stationary position and remains applied without the operator present

2.122
pedestrian-controlled
ground-supported, controlled by an operator walking behind

2.123
power source
a motor which provides mechanical energy for linear or rotational movement

2.124
rotary appliance
a scarifier/aerator  in which the cutting means  rotates about an axis or axes normal to the
ground

2.125
service brake
the designated primary means for decelerating and stopping a machine from its ground travel
speed

2.126
thrown object hazard
the potential for injury caused by object(s) propelled by the moving cutting means

2.127
tine(s)
for the purpose of this standard, a term used in warnings and instructions to denote "cutting
means " (see 2.104: cutting means)
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60335-2-92  IEC:2000(E) – 9 –

2.128
traction drive
the means (system) used to transmit power from the power source  to the ground drive
means

3 General requirement

This clause of part 1 is applicable.

4 General conditions for the tests

This clause of part 1 is applicable except as follows:

4.5  Addition:

During the tests the cutting means are adjusted and lubricated in accordance with the
manufacturer's instructions specific to the test.

4.6  Addition:

Electronic speed control  devices are set for the highest speed.

5 Void

6 Classification

This clause of part 1 is applicable except as follows:

6.1  Replacement:

Appliances shall be of one of the following classes with respect to protection against electric
shock:

– class II or class III.

Compliance is checked by inspection and by the relevant tests.

6.2  Addition:

Appliances shall be at least IPX4.

7 Marking and instructions

This clause of part 1 is applicable except as follows:

7.1  Addition:

The substance of the following warning shall be placed in a prominent position on the
appliance. The letters, which may be in upper or lower case, shall be a minimum of 3 mm
high, in black on a yellow background. Where appropriate IEC/ISO symbols or pictograms are
available, they may be used. Markings or symbols giving cautionary information shall be
located close to the hazard.
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– 10 – 60335-2-92  IEC:2000(E)

WARNING:

SWITCH OFF AND REMOVE PLUG FROM MAINS BEFORE ADJUSTING AND CLEANING,
OR IF THE CORD IS ENTANGLED OR DAMAGED.

READ THE INSTRUCTION SHEET.

KEEP THE SUPPLY FLEXIBLE CORD AWAY FROM THE MACHINE. PARTS CONTINUE TO
ROTATE AFTER THE MACHINE IS SWITCHED OFF.

For rotary lawn scarifiers/aerators,  if applicable, an instruction that the appliance shall not
be operated without either the entire catcher or guard  in place shall be fixed near the
discharge opening and the catcher  adaptor, if one is used.

7.6  Addition:

NOTE 101  Information on operator symbols may be found in ISO 3767-1 and ISO 3767-3, and in ISO 3864 for
colours.

7.9  Modification:

Replace the first paragraph by the following:

Operator controls  as described in 20.101.1, other than those whose purpose is obvious,
shall have the function, direction and/or method of operation clearly identified by a durable
label or mark.

7.12  Replacement:

An instruction sheet shall be supplied with the appliance.

The instructions shall include the following:

a) Those warnings required to be marked on the appliance together with further explanation,
where appropriate.

b) Instructions for the proper assembly of the appliance for use, if the appliance is not
supplied in a completely assembled form.

c) For rear delivery appliances with exposed rear rollers when used without a catcher , full
eye protection shall be worn.

d) Instructions for proper adjustment of the appliance, including a warning of the danger of
rotating parts, for example, "Caution – Do not touch rotating parts".

e) Instructions for the safe operation of the appliance, including a recommendation that the
appliance should be supplied via a residual current device (RCD) with a tripping current of
not more than 30 mA.

f) Instructions on the operation of all controls .

g) Advice on the use and type of extension cords to be used (not lighter than required in
25.7).

h) Instructions for fitting and use of attachments, if any.

i) The following information shall be given:

1) the continuous A-weighted equivalent sound pressure level at the operator's ear if over
70 dB(A), or a statement to the effect that it does not exceed 70 dB(A);

2) the peak C-weighted instantaneous sound pressure level if over 63 Pa (130 dB in
relation to 20 µPa);
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60335-2-92  IEC:2000(E) – 11 –

3) the sound power level emitted by the tool where the equivalent continuous sound
pressure level exceeds 85 dB(A);

4) the weighted root mean square acceleration value if it exceeds 2,5 m/s2;

5) a statement to the effect if the weighted r.m.s acceleration value does not exceed
2,5 m/s2.

j) The substance of the following, where appropriate:

1) Training

– Read the instructions carefully. Be familiar with the controls  and the proper use of
the appliance.

– Never allow children to use the appliance.

– Never allow people unfamiliar with these instructions to use the appliance. Local
regulations may restrict the age of the operator.

– Never operate the appliance while people, especially children, or pets are nearby.

– The operator or user is responsible for accidents or hazards occurring to other
people or their property.

2) Preparation

– While operating the appliance, always wear substantial footwear and long trousers.

– Do not operate the appliance when barefoot or wearing open sandals.

– Thoroughly inspect the area where the appliance is to be used and remove all
stones, sticks, wires, bones, and other foreign objects.

– Before using, always visually inspect to see that the rotating parts and cutter
assembly are not worn or damaged. Replace worn or damaged parts in sets to
preserve balance.

3) Operation

– Operate the appliance only in daylight or in good artificial light.

– Avoid operating the appliance in wet grass, where feasible.

– Always be sure of your footing on slopes.

– Walk, never run.

– Always work across the face of slopes, never up and down.

– Exercise extreme caution when changing direction on slopes.

– Do not operate the appliance on excessively steep slopes.

– Use extreme caution when reversing or pulling the appliance towards you.

– Stop the rotating parts if the appliance has to be tilted for transportation. Do not
operate the cutting means when crossing surfaces other than grass, and when
transporting the appliance to and from the working area.

– Never operate the appliance with defective guards  or shields, or without safety
devices, for example deflectors and/or catchers  in place.

– Switch on the motor according to instructions and with feet well away from rotating
parts.

– Do not tilt appliance when switching on the motor, except if the appliance has to be
tilted for starting. In this case, do not tilt it more than absolutely necessary and lift
only the part which is away from the operator. Always ensure that both hands are in
the operating position before returning the appliance to the ground.

– Do not put hands or feet near or under rotating parts.

– For rotary appliances  keep clear of the discharge opening  at all times.
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– 12 – 60335-2-92  IEC:2000(E)

– Never pick up or carry an appliance while the motor is running.

– Pull the plug from the socket:

– whenever you leave the machine;

– before clearing a blockage;

– before checking, cleaning or working on the appliance;

– after striking a foreign object. Inspect the appliance for damage and make
repairs as necessary;

– if the appliance starts to vibrate abnormally, check immediately.

4) Maintenance and storage

– Keep all nuts, bolts and screws tight to be sure the appliance is in safe working
condition.

– Check the catcher  frequently for wear or deterioration.

– Replace worn or damaged parts for safety.

8 Protection against access to live parts

This clause of part 1 is applicable except as follows:

8.2  Addition:

For class II rotary appliances  access to the surface of basic insulation  or metal parts
separated from live parts by basic insulation shall be permitted when the cutting means  is
removed if a tool is required for its removal.

9 Starting a motor-operated appliance

9.1  Motors shall start under all normal voltage conditions which may occur in use.

Centrifugal and other automatic starting switches shall operate reliably and without contact
chattering.

Compliance is checked by starting the appliance three times, at no-load, at a voltage equal to
0,85 times rated voltage  or the lower limit of the rated voltage range , with any control
device set at maximum speed.

For the test the cutting means  are adjusted according to the manufacturer’s instructions
related to this test.

The appliance shall operate in such a way that safety is not affected.

10 Power input and current

This clause of part 1 is applicable except as follows:

10.1  Not applicable.
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11 Heating

This clause of part 1 is applicable.

12 Void

13 Leakage current and electric strength at operating temperature

This clause of part 1 is applicable.

14 Void

15 Moisture resistance

This clause of part 1 is applicable except as follows:

15.1.2  Addition:

Appliances fitted with an appliance inlet or cable coupler shall be tested with the appropriate
mating connector in place.

Air filters are not removed.

16 Leakage current and electric strength

This clause of part 1 is applicable except as follows:

16.3  Addition:

Insulation equivalent to supplementary insulation  provided to comply with 22.35 shall be
tested in accordance with the requirements for supplementary insulation .

17 Overload protection of transformers and associated circuits

This clause of part 1 is applicable.

18 Endurance

18.1  Appliances shall be so constructed that, in normal use, there will be no electrical or
mechanical failure that might impair compliance with this standard. The insulation shall not be
damaged, and contacts and connections shall not have worked loose as a result of heating,
vibration, etc.

Moreover, overload devices shall not operate under normal running conditions.

Compliance is checked by the tests of 18.2.
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– 14 – 60335-2-92  IEC:2000(E)

18.2  The appliance is operated at no load, series motors being supplied at a voltage such
that the rotating speed is the same as that obtained at rated voltage  and under normal
operation . The appliance is operated for 48 h, reduced by the running time necessary for the
tests of clauses 11 and 13.

Appliances are operated continuously, or for a corresponding number of periods, each period
being not less than 8 h.

During the test, replacement of carbon brushes is allowed and the appliance is lubricated as
in normal use.

18.3  During the tests of 18.2, overload protective devices  shall not operate.

After the tests of 18.2 the appliance shall withstand the tests of clause 16. Connections,
handles, guards,  brush-caps and other fittings or components shall not have worked loose,
and there shall be no deterioration impairing safety in intended use .

19 Abnormal operation

This clause of part 1 is applicable except as follows:

19.7  Addition:

This test is not made on appliances with flexible or freely pivoting cutting means  mounted on
a generally circular drive unit.

19.9  Not applicable.

20 Stability and mechanical hazards

This clause of part 1 is applicable except as follows:

20.2  Replacement:

To prevent unexpected operation which may result in a hazard, only manually reset cut-outs
and those which require the operating control  to be released are allowed.

All power-driven components except the cutting means  and the ground-contacting parts of
power-propelled appliances shall be guarded to prevent contact with these parts during
normal operation .

All apertures and safety distances shall conform to the relevant clauses of ISO 13852.

Rotating covers or discs shall have a continuous unbroken or smooth surface.

Where a guard  is designed to be opened or removed, thereby exposing a hazard, a safety
sign warning of the hazard shall be located on the guard  or adjacent to the guard .

All guards shall be permanently attached to the appliance and shall not be detachable
without the use of tools . The opening of guards  shall require the use of a tool . Exceptions to
this are the opening or removing of interlocked guards  which disable the protected moving
parts, or the opening of automatically closing hinged guards  for discharge chutes .

Compliance is checked by inspection and measurement.
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20.101  Controls

20.101.1  General

The controls shall accommodate the 5th to 95th percentile adult operator as specified in
ISO 3411.

The following are not operator controls :

– height/depth of cut setting;

– catcher  discharge arrangements;

– cable restraint/guides.

The location and range of movement of operator controls  shall be convenient to the operator
and shall remain within the anthropometric dimensions given in figure 106. The operating
range of less frequently used operator controls  may be extended by allowing the operator's
trunk, when the operator is standing with both feet on the ground, to articulate within the
confines of the operator zone  (e.g. lean forward until contacting the handle  in any of the
operating positions).

20.101.2  Operator presence control

Appliances shall be fitted with a device on the control handle  which will automatically stop
the rotation of the cutting means when the operators hands are removed from the handle .
This may be accomplished either by stopping the drive motor or by an intermediate cutting
means  clutch/brake mechanism. For starting the rotation of the cutting means  the control
must require two  separate and dissimilar actions. If these actions are to be carried out by
using the same hand, then the actions must be totally distinct in order to prevent accidental
"switch on".

20.101.3  Traction drive

For appliances with traction drive :

The control for traction drive  shall automatically stop or disengage the traction drive  when
the operator leaves the normal operating position.

The reverse function of the traction drive control  shall require continuous activation in the
direction of travel to drive.

It shall be possible to engage or disengage the traction drive  when the cutting means  is
operating.

20.102  Braking requirements

20.102.1  General

Appliances shall not require an excessive force to hold the appliance stationary on a slope.

Appliances requiring additional means, i.e., service brake  or parking brake  system, shall
meet the requirements of 20.102.2 and 20.102.3.

The appliance shall be equipped with the tyres supplied by the manufacturer having the least
tread area in contact with the test surface.
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If steering assisted brakes are also used for service brakes  it shall be possible to connect
them in such a way that they apply both brakes with equal force.

For appliances without braking means, compliance is checked as follows.

Tests are carried out with the appliance facing directly up and directly down a 30 % (16,7°)
slope. A force of not more than 220 N, applied at or below the centre of gravity and directly up
and down the slope, shall be required to hold the appliance stationary.

20.102.2  Service brake

Test stops are conducted on a substantially level (not to exceed 1 % gradient) dry, smooth,
hard surface roadway of concrete (or equivalent test surface). When testing an appliance with
separate clutch and brake control  means, the clutch shall be simultaneously disengaged with
brake engagement. Tests are carried out with the appliance in both forward and reverse
directions at the maximum ground speed attainable.

Using the braking system  provided, the appliance shall stop within a distance of 0,19 m for
each 1 km/h.

20.102.3  Parking brake

A parking brake  shall be provided on appliances requiring a service brake .

The parking brake  may be in combination with the service brake .

An automatic parking brake , when provided, shall be activated when the operator presence
control  is released.

Tests are conducted on a 30 % slope with a coefficient of friction such that the appliance does
not slide down the slope. The appliance is positioned on the slope with its parking brake
engaged and locked, transmission in neutral and the motor switched off. The appliance is
tested both with its front downhill and its rear downhill.

The appliance shall not move down the slope, and the force required to engage and unlock
the parking brake  shall not exceed 220 N.

20.102.4  Handle construction

The scarifier handles  shall be fastened to the machine so as to prevent loss of control by
unintentional uncoupling while in operation.

A positive means (latch or upper stop) shall be provided which cannot be unintentionally
disengaged during normal operation  of the scarifier, and shall not allow the end of the
handle  adjacent to the operator to come nearer than 450 mm horizontally behind the nearest
path of the cutting means  during normal operation  (see figure 101) on scarifiers with more
than one axle. On single-axle scarifiers this distance shall be 600 mm when the grip of the
handle  is at a height of 900 mm above the ground (see figure 102).

For easier storage, handles  may be unlatched or folded up.

The width of the handle  grip shall be at least three quarters of the cutting width  of the scarifier
or 500 mm. When this width of the handle  grip is not achieved, the horizontal distance between
the nearest path of the cutting means  and the handle  grip shall be 900 mm (see figure 102).
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The handle  shall have a gripping length of at least 100 mm.

Compliance is checked by inspection and measurement.

20.103  Requirements for rotary appliances

20.103.1  Cutting means enclosure

20.103.1.1  General

Scarifiers with rear discharge openings shall have a movable deflector, the closing torque of
which shall not be less than 0,30 Nm for machines with a cutting width of 300 mm or less, and
not less than 0,40 Nm for machines with a cutting width of 300 mm to 400 mm.

20.103.1.2  Discharge openings (chutes)

When open discharge chutes  are provided, no tangential line from the cutting means tip
circle  in or above the plane of the cutting means tip circle  and in the direction of rotation of
the cutting means  shall intersect the operator target area without first contacting the cutting
means enclosure  or guard.

20.103.1.3  Access to cutting means

Inadvertent access to the cutting means  by the feet during operation shall be prevented so
far as reasonably practicable.

On the operator side, the distance between the blade tip circle and the rear housing or a
deflector shall be at least 120 mm (see figure 101).

Scarifiers with discharge openings  shall have deflectors (e.g. catchers , baffle plates) which
catch thrown objects and prevent inadvertent access by the operator’s feet.

Movable deflectors shall return to the closed position automatically.

Instructions shall be affixed to the scarifier near the discharge opening  and to the catcher
adapter, if one is used, stating that the scarifier shall not be operated without either the entire
catcher  or the guard  in place.

Compliance is checked by inspection.

For the guards  at the sides of the machine, compliance is checked by the following test using
the foot probe (figure 103) as illustrated in figure 104.

The scarifier is placed on a hard flat surface, the guards  or deflectors or both being in the
normal operating position on the cutting means  housing  and the support members (wheels)
in contact with the supporting surface. The test is conducted under static conditions.

Single axle scarifiers are to be positioned as instructed by the manufacturer or so that the
handle  grip is 900 mm above the supporting surface.

The tests are made with the cutting means  in the highest and lowest cutting position. The
base of the test probe is held horizontally at any height and then inclined up to 15° forward or
backward from the horizontal. The probe is applied at any point of the housing  side.

The test probe shall not enter the path of the cutting means  assembly. The test probe shall
not lift the scarifier or any of its parts from the supporting surface.
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20.103.2  Thrown object hazard

Appliances shall be so constructed as to provide, in intended use, adequate protection
against risk of injury to persons from foreign objects that may be thrown out by the rotating
cutting means.

Compliance is checked by the following test.

The appliance is placed in the test enclosure described in annex AA with the base of the
enclosure being as described in annex BB. The target panel construction used shall be
checked by the tests contained in AA.2 immediately before and after this test. The target
panels shall be divided into elevation zones by horizontal lines as indicated in figure AA.1 and
described in annex CC.

The projectiles used in the test are 6,35 mm diameter balls of hardened steel 45 HRC
minimum, (e.g. balls used as ball bearings).

Injection points for the projectiles shall be provided at the 12 o'clock position, as shown in
figures AA.2 and AA.3 and located on the cutting means tip circle for injection of projectiles.
An injection point shall be provided for each cutting means  of a multispindle appliance.

The injection tube outlets shall be fixed and flush with the upper surface of the coconut mat
(see annex BB, figure BB.1) and the system shall be so arranged that the ball may be ejected
with variable velocity.

Where necessary, the appliance may be elastically restrained at the handle  to prevent
horizontal movement.

During the tests the appliance shall be operated at maximum operating motor speed  (as
defined by 2.117).

Tests are conducted for each cutting means  assembly.

The appliance shall be tested in all operational configurations.

NOTE  Test personnel should either be kept out of the test area or otherwise protected from the hazard of thrown
objects.

The cutting means shall be adjusted to be just clear of the ground when set on a hard level
surface.

Before the test adjust the velocity with which the ball is ejected so that the ball rises not less
than 30 mm above the surface of the coconut matting and within an angle of 10° of the
vertical axis. Then with the appliance in place, allow balls one at a time into the appliance.
Increase the velocity of the balls in small increments until each ball is hit by the appliance
cutting means . Start the test when this minimum velocity is established. Chipped or damaged
balls shall be replaced.

Inject 500 projectiles into each injection point for each test. On multispindle appliances, the
test shall be run for each spindle with the results evaluated for each test.

During any of the tests, in the event of excessive hits in a localized area, it may be necessary
to repair or replace the target before continuing with the tests. Replace the target panels if hits
from previous tests leave holes that cannot be covered by a 40 mm square gummed label. Not
more than one thickness of gummed labels (patch) shall be placed over any one area.

Balls remaining within the test fixture (on test surface) may be removed at the option of the
tester to minimize ricochet hits .
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If a retest is required, a new cutting means shall be used for each test (500 projectiles)
unless the cutting means  is not damaged by impact with projectiles.

NOTE  The test does not require that the appliance be suitable for use after the test.

Count and record the hits  on a data sheet, shown in annex CC. Projectiles that hit and
damage the centreline of the target area height line shall be scored with the target area below
that line.

For a cutting width equal to or less than 600 mm, for each test (500 projectiles), not more
than 40 projectiles shall hit the target between the base and the 450 mm line (lower and
middle elevation area) of which not more than six may hit the target above the 300 mm line
(middle elevation area). There shall be no hits  above the 450 mm line (top elevation area)
and not more than two hits  in the operator target area between the base and the 450 mm line.

For a cutting width  greater than 600 mm, for each test (500 projectiles), not more than 50
projectiles shall hit the target between the base and the 450 mm line (lower and middle
elevation area), of which not more than six may hit the target above the 300 mm line (middle
elevation area). There shall be no hits  above the 450 mm line (top elevation area) and not
more than two hits  in the operator target area between the base and the 450 mm line.

In the event of a test failure, two additional appliances may be tested both of which must then
pass the test.

20.103.3 Strength of cutting means enclosures, discharge chutes, guards, deflectors
and catchers

Cutting means  enclosures , discharge chutes,  guards , deflectors and catchers  shall have
sufficient strength to withstand the impact from foreign objects which may be thrown out by
the cutting means .

Compliance is checked by inspection of the scarifier after the thrown object test. The cutting
means enclosures  shall show no breakages or visible cracks.

20.104  Requirements for other lawn scarifiers and aerators

20.104.1  General construction – Guarding and shielding

20.104.1.1  Cutting means  shall be guarded on both sides and from front and rear, so that it
is not possible for a vertical rod 50 mm in diameter and 500 mm in length, with its lower end
in contact with the ground (supporting surface), to approach any portion of the cutting means
within 10 mm when any catcher  has been removed (see figure 107).

20.104.1.2  Cutting means  shall be covered at the sides with guards  extending at least as
shown in figure 108.

20.104.1.3  Cutting means  of rear discharge appliances shall be covered from above with a
guard  that extends so that its projection on the horizontal plane covers at least the projection
of the cutting means  on the same horizontal plane, when any catcher  has been removed
(see figure 109).
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20.104.1.4  Cutting means  of front discharge appliances shall be covered from the rear with
a guard  that extends so that its projection on the vertical plane covers at least the projection
of the cutting means  on the same vertical plane less up to 25 mm (see figure 110).

Compliance with the requirements of 20.104.1 shall be checked by measurement and
inspection.

NOTE 1  Rear discharge denotes throwing out grass, thatch and moss and other debris so that they will be
collected in a catcher  which is located behind the cutting means .

NOTE 2  Front discharge denotes throwing out grass, thatch and moss and other debris, so that they will be
collected in a catcher  which is located in front of the cutting means .

21 Mechanical strength

This clause of part 1 is applicable except as follows:

21.1  Modification:

The impact energy shall be 1,0 J ± 0,05 J.

21.101  Strength of cutting means and cutting means mountings

These tests shall be done at the maximum operating motor speed .

21.101.1  Cutting means  and their mountings shall have adequate strength to withstand
impact with solid objects.

Compliance is checked by the following test.

The scarifier is placed on the carriage (see figure 105) in the test enclosure described in
annex BB.

The handle  shall be retained elastically. Single-axle scarifiers are mounted so that the
handle  grip is 900 mm above the carriage level.

The mounting of the scarifier shall allow for an upward movement of the machine.

A steel plate 8 mm thick, 100 mm wide and 400 mm long, mounted on a carriage at a height
of 30 mm above the maximum cutting depth of the scarifier shall be pulled centrally under the
scarifier. The speed of the pull shall be 1 m/s ± 5 % (figure 105).

This test shall be carried out on all working spindles.

During the test, no complete cutting means  or parts thereof shall break off. Breakage of parts
intended to break such as shearing pins, is not considered a failure. The cutting means  need
not be suitable for further use after the test.

22 Construction

This clause of part 1 is applicable except as follows:

22.6  Addition:

Any drain holes provided to prevent accumulation of water in an enclosure shall be at least
5 mm in diameter or 20 mm2 in area with a width of at least 3 mm.
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Compliance is checked by inspection.

22.35  Replacement:

For class II appliances :

Handles  and operator controls  which are held when operating the appliance shall either be
of insulating material or covered by insulating material having a thickness of at least 1 mm, or
separated by insulation equivalent to supplementary insulation  from other accessible metal
parts.

Handle  shafts shall be

a) of insulating material, or,

b) if of metal, covered with insulating material having a thickness of at least 1 mm, which
extends over a distance of 150 mm from handles  and handle- mounted operator
controls , or

c) so insulated that accessible metal parts within 150 mm of the handle  and handle -mounted
operator controls  are insulated, by insulation equivalent to supplementary insulation,
from other accessible metal parts which are within 75 mm of the ground measured as a
clearance, or from accessible metal connected to such parts.

Cable restraints/guides are not considered to be operator controls.

For rotary appliances,  the cutting means  shall be insulated from other metal parts, which
are accessible when the appliance is in its normal position of use, by insulating material
equivalent to supplementary insulation .

Compliance is checked by inspection, by measurement and, for the covering of insulating
material on handles, operator controls and handle shafts, by the following tests.

A sample of the covered part is conditioned at a temperature of (70 ± 2) °C for 7 days (168 h).
After conditioning, the sample is allowed to attain approximately room temperature.

Inspection shall show that the covering has not shrunk to such an extent that the required
length of 150 mm or the required insulation is no longer given, or that the covering has not
peeled off and that it may move longitudinally.

After this, the sample is maintained for 4 h at a temperature of (–10 ± 2) °C.

While still at this temperature, the sample is then subjected to impact by means of the
apparatus shown in figure 111. The weight A having a mass of 300 g falls from a height of
350 mm onto the chisel B of hardened steel, the edge of which is placed on the sample.

One impact is applied to each place where the covering is likely to be weak or damaged in
intended use , the distance between the points of impact being at least 10 mm.

After this test, inspection shall show that the covering has not peeled off and an electric
strength test is made between metal parts and metal foil wrapped round the covering in the
area required to be insulated.

The test voltage of 2 500 V is applied for 1 min.

During this test, no flashover or breakdown shall occur.
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22.36  This subclause does not apply.

22.101  Appliances shall be provided with a means such that damage to the supply cable due
to movement of the appliance is prevented as far as possible. The means provided shall be
re-usable.

This requirement is considered to be met, by for example,

– a cable-retaining device to keep the cable out of the vicinity of the cutting means,  to
which the cable may be adequately fastened, or

– the supply cable entry or attachment being at least 0,6 m from the nearest point of the
cutting means .

Compliance is checked by inspection and by the following test procedure, except for
automatic cord reel-in devices.

The supply cable as delivered with the appliance is attached to the device in accordance with
the instruction manual. The supply cord is then subjected 10 times to a pull of 100 N, the pull
being applied in the most unfavourable direction, without jerks, for 1 s.

After the test the power supply cord  shall show no damage within the meaning of this standard
and it shall not have been displaced longitudinally, in the device, by more than 2 mm.

22.102  Air filters which can be removed for cleaning purposes shall be so designed that they
are unlikely to come off in intended use .

This requirement is met if, for example, the air filter can only be removed with the aid of a
tool,  or

– is provided with a spring that prevents it from falling away, in intended use,  due to
vibration, or

– needs a deliberate action of the user for its removal.

Compliance is checked by inspection.

23 Internal wiring

This clause of part 1 is applicable.

24 Components

This clause of part 1 is applicable except as follows:

24.1  Addition:

Mains switches shall disconnect all poles and shall have a contact separation of at least 3 mm
for each pole. Switches shall be suitable for 50 000 operations.

24.1.3  Modification:

Switches shall be tested for 50 000 operations.

25 Supply connection and external flexible cords

This clause of part 1 is applicable except as follows:
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25.1  Replacement:

Appliances shall be provided with a supply cord or an appliance inlet.

Appliance inlets shall not allow the introduction of a connector complying with the standard
sheets of IEC 60320.

25.5  Replacement:

Appliances shall be provided with one of the following:

– a supply cord  not less that 10 m in length with type X attachment , or

– a supply cord  of length not exceeding 0,5 m with type X or Y attachment  and
terminating in a cable coupler (this includes the appropriate mating connector) or,

– an appliance inlet supplied with the appropriate mating connector.

25.7  Modification:

Replace the first paragraph by the following:

Supply cords  shall not be lighter than

– if rubber insulated, ordinary tough rubber sheathed flexible cord (code designation
60245 IEC 53);

– if polyvinyl chloride insulated, ordinary polyvinyl chloride sheathed flexible cord (code
designation 60227 IEC 53).

In some countries these supply cords  are not suitable and the supply cord  shall be ordinary
polychloroprene sheathed flexible cord (code designation 60245 IEC 57).

25.14  Addition:

This requirement also applies to external cables or cords where, because of the design of the
appliance, there is relative movement of more than 45° of the cable or cord at its point of
entry into an enclosure.

25.15  Addition:

This requirement applies to all accessible cables or cords.

Paragraph 4: Replacement:

A mark shall be made on the cord on the appliance side of the cord anchorage while it is
subject to the pull force shown in table 10, at a distance of approximately 2 cm from the cord
anchorage or other suitable point. If access to the appliance side of the cord anchorage is not
practicable then the mark shall be made on the supply side of the anchorage and it shall be
ensured that the pull force is applied to the cord in such a way that, at the point of application
of the force, the sheath of the cord does not move with respect to the conductors or their
insulation.
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Modification:

The test is modified as follows:

The pull force on the supply cord  shall be 150 N.

26 Terminals for external conductors

This clause of part 1 is applicable.

27 Provision for earthing

This clause of part 1 is applicable.

28 Screws and connections

This clause of part 1 is applicable except as follows:

28.1  Addition:

Screws or nuts for fastening the cutting means of rotary appliances may be of insulating
material or covered with insulating material, provided they cannot be replaced by readily
available metal screws or nuts.

29 Creepage distances, clearances and distances through insulation

This clause of part 1 is applicable.

30 Resistance to heat, fire and tracking

This clause of part 1 is applicable.

31 Resistance to rusting

This clause of part 1 is applicable.

32 Radiation, toxicity and similar hazards

This clause of part 1 is not applicable.
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Cutting means tip circle

120 min.

450

5° max.

IEC   547/2000

Dimensions in millimetres

Figure 101 – Safety distances – Rotary appliances
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Cutting means tip circle  Wheel

600 min.

90
0

IEC   548/2000

Dimensions in millimetres

Figure 102 – Safety distances – Other lawn scarifiers and aerators

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

33
5-2

-92
:20

00

https://iecnorm.com/api/?name=d0aed92256726c08571395131f740978


60335-2-92  IEC:2000(E) – 27 –

150

80

R15

40°

40
0

70 35

90 50

∅80

IEC   549/2000

Dimensions in millimetres

Figure 103 – Foot probe
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Direction of rotation

Side of discharge chute probed
if less than 3 mm below plane
of blade tip circle

Area to be probed
Discharge
opening

Side of discharge chute probed if less than
3 mm below plane of blade tip circle

Foot probe (also probe deck from any
designated starting position: see text)

Area to be probed

15° typical

15° typical

IEC   550/2000

Dimensions in millimetres

Figure 104 – Foot probe test
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Cutting means

Steel plate

400

100

8

IEC   551/2000

Dimensions in millimetres

Figure 105 – Strength of cutting means
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762

762

660

305

64

254

35
6

47
5

1 
88

0

1 
50

0

1 
27

0

102 to barrier

IEC   552/2000

Dimensions in millimetres

NOTE 1  The operator zone  is the area into which the extremities of a 95th percentile male can reach from the
normal operator position.

NOTE 2  The lower forward zone is the area into which a 5th percentile male or a 50th percentile female can reach
when against the handle  barrier. This zone can also be reached by a 95th percentile male leaning forward against
the handle  barrier.

NOTE 3  All barriers within the operator zone  will reduce the zone by the space occupied and protected by the
barrier.

NOTE 4  The operator zone  includes the maximum range of all frequently used operator control  movements but
is not intended to represent preferred operator control  position.

Figure 106 – Operator zone
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Test rod

10 min. 10 min.

Minimum
shield
contour

15° max.

25
 m

ax
.

IEC   553/2000 IEC   554/2000

Dimensions in millimetres

Figure 107 – Use of test rod to check Figure 108 – Side coverage of cylinders
guarding of cylinders

Shield
Shield

25
 m

ax
.

IEC   556/2000IEC   555/2000

Dimensions in millimetres

Figure 109 – Guarding of rear discharge Figure 110 – Guarding of front discharge
cylinders cylinders
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Fixing arm
Weight A

∅12,3

∅12,1

Chisel B

Material: hardened steel

Base having a mass of 10 kg

Sample

∅12,0

A

B

R = 135
0

40

26

30
10

30

IEC   557/2000

Dimensions in millimetres

Figure 111 – Impact test fixture for handle insulation
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Annexes

The annexes of part 1 are applicable except as follows:

Annex A
(normative)

Normative references

Addition:

ISO standards:

ISO 2758:1983, Paper – Determination of bursting strength

ISO 3411:1982, Earth-moving machinery – Human physical dimensions of operators and
minimum operator space envelope

ISO 3767-1:1991, Tractors machinery for agriculture and forestry, powered lawn and garden
equipment – Symbols for operator controls and other displays – Part 1: Common symbols

ISO 3767-3:1988, Tractors, machinery for agriculture and forestry, powered lawn and garden
equipment – Symbols for operator controls and other displays – Part 3: Symbols for powered
lawn and garden equipment

ISO 3789-1:1982, Tractors machinery for agriculture and forestry, powered lawn and garden
equipment – Location and method of operation of operator controls – Part 1: Common
controls

ISO 3864:1984, Safety colours and safety signs

ISO 5395:1990, Powered lawn-mowers, lawn tractors, lawn and garden tractors, professional
mowers and lawn and garden tractors with mowing attachments – Definitions, safety
requirements and test procedures
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Annex AA
(normative)

Test enclosure construction

AA.1  General construction

The test enclosure shall be constructed generally as shown in figure AA.1. Variations to
accommodate different appliance types are shown in figure AA.2.

The walls shall consist of eight target panels, each 900 mm high, perpendicular to the base of
the test fixture, (see figure AA.3) so as to form an octagon. The target panel composition shall
meet the material specification of AA.2. The target in the operator area above 900 mm shall
consist of a single sheet of Kraft paper rising to a height of 2 000 mm. In order to facilitate the
counting of hits , the panel supports should be designed to allow sliding in and out of at least
one target panel.

The targets shall be generally located perpendicular to a radial line extending 750 mm
± 50 mm from the cutting means tip circle  of a single spindle appliance, or to the nearest
cutting means tip circle  of multispindled appliances (see figure AA.2). If a target interferes
with a part of the appliance such as grass box, handle , or wheel, the target shall be moved
back to avoid such interference.

The operator target area is determined by the intersection of the lines extending from
centre (A) of the cutting means tip circle  for single cutting means appliances  or from the
centre (B) of a line through the centres of the outer cutting means tip circles  for multicutting
means appliances and tangent to the 1 000 mm diameter operator target area. The centre of
the operator target area is located 330 mm to the rear of the handles  on a line passing from
centres (A) or (B), through the centre of the handgrip part of the handle  (see figure AA.2).
The target surface between the intersection of the two tangents and the target is the operator
target area.

For appliances with movable offset handles , the handle  shall be positioned to the left to
locate the left limit of the operator target area and then to the right to locate the corres-
ponding right limit.

AA.2  Target panel construction

The target panels shall consist of one or more sheets of corrugated fibreboard together with
sheets of Kraft paper as required to meet the test criteria.

The fibreboard construction may have two or three liners and have one or two flutes.

The Kraft paper shall be of nominal 225 g/m2 construction which satisfies the conditions of
ISO 2758. Samples of the target panel construction used shall be cut into 150 mm × 150 mm
squares and tested in the fixture shown in figure AA.4 as follows:

The samples are placed centrally on the bottom plate, the edges of the square samples may
be secured by adhesive or tape. Cover with the top plate, making sure that the central holes
in the top and bottom plates are aligned and that the fibre board is flattened by the steel plate.
The penetrator is raised to the required height and allowed to fall onto the target panel
sample. The test is carried out on five samples at a height of 300 mm and then on a further
five samples at a height of 400 mm.
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When dropped from 300 mm the penetrator shall not penetrate completely through the target
panel in more than two out of five samples.

When dropped from 400 mm the penetrator shall pass completely through the target panel in
at least four out of five samples.

Typical target panel
(see figure AA.3)

Base (see figure BB.1)

Removable area

A
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gl

e
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0
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0

90
0

IEC   558/2000

Dimensions in millimetres

Figure AA.1 – Thrown object test fixture
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Typical target,
900 high

Injection point

(750 +
BTC

2
± 50)

1)

Kraft paper 2 000 high
(operator target area
over 900 to 2 000 high)

900 high target area over
900 to 2 000 high target

Handle against
upper stop

Operator area

Operator target area
900 high target

1)
 BTC Blade tip circle

1 000

33
0

25
 ±

 5

A

90°

45°

IEC   559/2000

Dimensions in millimetres

Figure AA.2 – Single spindle rotary appliances – Test enclosure
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Kraft paper, used
as needed

Corrugated fibreboard, one
or two layers as needed

Target edges fit snugly to test
surface to prevent balls from
escaping beneath edge of board

Outside

Coconut matting base
(see figures BB.1 and BB.2)

Plywood base

Machine test side

90
0

IEC   560/2000

Dimensions in millimetres

Figure AA.3 – Test enclosure walls and base
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Penetrator
mass 0,25 kg Guide tube vertical ±2°

Support tube

Add extra kraft
paper here

20 × 150 × 150
steel top plane

Fibreboard sample

6,35 × 150 × 150
steel bottom plane

Base

Hole ∅50

∅4

     ∅6,35
Steel rod

                ∅6,35
            Steel rod

10
 m

in
.

≈ 
1 

03
0 

m
in

.

D
ro

p 
he

ig
ht

IEC   561/2000

Dimensions in millimetres

Figure AA.4 – Test fixture for corrugated fibreboard penetration test
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