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PREFACE

This is the harmonized CSA Group and UL standard for Electric Motor-Operated Hand-Held Tools,
Transportable Tools and Lawn and Garden Machinery — Safety — Part 4-4: Particular Requirements for
Lawn Trimmers, Lawn Edge Trimmers, Grass Trimmers, Brush Cutters and Brush Saws. It is the First

edition of

CSA C22.2 No. 62841-4-4, and the First edition of UL 62841-4-4.

This harmonized standard is based on IEC Publication 62841-4-4: First edition, Electric Motor-Operated
Hand-Held Tools, Transportable Tools and Lawn and Garden Machinery — Safety — Part 4-4: Particular
Requirements for Lawn Trimmers, Lawn Edge Trimmers, Grass Trimmers, Brush Cutters and Brush Saws
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UL 62841-4-4 is to be used in conjunction with the first edition of UL 62841-1. The requirements for lawn
trimmers, lawn edge trimmers, grass trimmers, brush cutters and brush saws are contained in this Part 4-4
Standard and UL 62841-1. Requirements of this Part 4-4 Standard, where stated, amend the requirements
of UL 62841-1. Where a particular subclause of UL 62841-1 is not mentioned in UL 62841-4-4, the UL
62841-1 subclause applies.

Level of Harmonization

This standard adopts the IEC text with editorial national differences.

This standard is published as an equivalent standard for CSA Group and UL.
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An equivalent standard is a standard that is substantially the same in technical content, except as follows:

Technical national differences are allowed for codes and governmental regulations as well

as those

recognized as being in accordance with NAFTA Article 905, for example, because of fundamental climatic,
geographical, technological, or infrastructural factors, scientific justification, or the level of protection that

the country considers appropriate. Presentation is word for word except for editorial changes.

All national differences from the IEC text are included in the CSA Group and UL versions of the

standard.

While the technical content is the same in each organization’s version, the format and presentation may

differ.

Reasons

Differencgs from the IEC are being added in order to address safety and regulatory situation's
Canada apd the U.S.

Interpretgtions

The interpretation by the standards development organization of an identical or equivalent st
based on the literal text to determine compliance with the standard in accordance with the proced
of the stapdards development organization. If more than one interpretation of the literal text
identified,| a revision is to be proposed as soon as possible to-each of the standards de\
organizatipns to more accurately reflect the intent.

IEC Copyfight

For CSA [Group, the text, figures, and tables of Intérnational Electrotechnical Commission P
62841-4-4, Standard for Safety for Electric motor-operated hand-held tools, transportable tools
and garden machinery — Safety — Part 4-4: Particular requirements for lawn trimmers, lawn edge
grass trimmers, brush cutters and brush saws; copyright 2020, are used in this standard with th
of the International Electrotechnical Commission. The IEC Foreword and Introduction are not a
requirements of this standard but are ingluded for information purposes only.

These materials are subject to copyright claims of IEC and UL. No part of this publicatior
reproduced in any form, including an electronic retrieval system, without the prior written permiss
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication 62841-4-
4, Electric motor-operated hand-held tools, transportable tools and lawn and garden machinery — Safety —
Part 4-4: Particular requirements for lawn trimmers, lawn edge trimmers, grass trimmers, brush cutters
and brush saws, copyright 2020, are indicated by notations (differences) and are presented in bold text.
The national difference type is included in the body.

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

DR - These are National Differences based on the national regulatory requirements.

D1 - Thgse are National Differences which are based on basic safety principles and requirements,
eliminatign of which would compromise safety for consumers and users of products.

D2 — Thgse are National Differences from IEC requirements based on existing safety practices. These
requirements reflect national safety practices, where empirical substantiation (for the IEC qr national
requirement) is not available or the text has not been included in the IEC standard.

DC - Thgse are National Differences based on the component standards and will not be delgted until a
particularlcomponent standard is harmonized with the IEC component standard.

DE - These are National Differences based on editorial comments or corrections.

Each natipnal difference contains a description of what the national difference entails. Typically jone of the
following words is used to explain how the text of thie hational difference is to be applied to thel base IEC
text:

Addition / Add - An addition entails~adding a complete new numbered clause, subclalse, table,
figure, or annex. Addition is not meant to include adding select words to the base IEC tex{.

Mbpdification / Modify - A.-modification is an altering of the existing base IEC text sych as the
addition, replacement or‘\deletion of certain words or the replacement of an entife clause,
sybclause, table, figure, or annex of the base IEC text.

Deletion / Delete~\A’deletion entails complete deletion of an entire numbered clause, subclause,
taple, figure, orannex without any replacement text.
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1

FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS, TRANSPORTABLE TOOLS AND LAWN AND
GARDEN MACHINERY — SAFETY - Part 4-4: Particular requirements for lawn trimmers, lawn edge

trimmers, grass trimmers, brush cutters and brush saws

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all questions

concerning

Internationgl Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guid
referred to 3s "IEC Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee

the subject
liaising wit

Standardizdtion (ISO) in accordance with conditions determined by agreement between the two organizations:

2) The fornal decisions or agreements of IEC on technical matters express, as nearly as possible, an international ¢

opinion on {

3) IEC Pub
sense. Whil
responsible

4) In order
maximum ¢
correspond

5) IEC itself
and, in sor
certification

6) All users

7) No liabili
technical c
whatsoever,
reliance upq

8) Attention
correct appl,

Internatio)
motor-op

The text

dealt with may participate in this preparatory work. International, governmental and non-governmental d
the IEC also participate in this preparation. IEC collaborates closely with the International Org

he relevant subjects since each technical committee has representation from all interésted IEC National Com

E all reasonable efforts are made to ensure that the technical content of IEG, Publications is accurate, IEC cg
for the way in which they are used or for any misinterpretation by any end*user.

o promote international uniformity, IEC National Committees undertake to apply IEC Publications transpg
xtent possible in their national and regional publications. Any“divergence between any IEC Publica
g national or regional publication shall be clearly indicated inthe latter.

does not provide any attestation of conformity. Indepefdent certification bodies provide conformity assessn
he areas, access to IEC marks of conformity. IEC\is not responsible for any services carried out by
bodies.

Should ensure that they have the latest edition of this publication.

y shall attach to IEC or its directors, employees, servants or agents including individual experts and me
mmittees and IEC National Committees for any personal injury, property damage or other damage o
whether direct or indirect, orfor costs (including legal fees) and expenses arising out of the publicatio
n, this IEC Publication or any other IEC Publications.

cation of this publication.

nhal Standard IEC 62841-4-4 has been prepared by IEC technical committee 116:
brated-electric tools.

standardization-in-the electrical and electronic fields— To this end and in-addition-to other activities EC pub“shes

bs (hereafter
interested in
rganizations
hnization for

onsensus of
mittees.

cations have the form of recommendations for international use and are aceepted by IEC National Comntittees in that

nnot be held

rently to the
ion and the

ent services
independent

mbers of its
any nature
h, use of, or

is drawn to the Normative references cited in this publication. Use of the referenced publications is indisperjsable for the

Safety of

-t

FY = FS 41 I aY) ol o I ol 4l £all H ol £
o mneTrmaturidr oarniiuaru 1o vaoTU UTT UTC TUITUVWWITI IU UUCUITITTILO.

FDIS Report on voting

116/468/FDIS 116/479/RVD

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

This Part

4-4 is to be used in conjunction with the first edition of IEC 62841-1:2014.
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This Part 4-4 supplements or modifies the corresponding clauses in IEC 62841-1, so as to convert it into
the IEC Standard: Particular requirements for lawn trimmers, lawn edge trimmers, grass trimmers, brush
cutters and brush saws.

Where a particular subclause of Part 1 is not mentioned in this Part 4-4, that subclause applies as far as
reasonable. Where this standard states "addition", "modification” or "replacement”, the relevant text in Part
1 is to be adapted accordingly.

The following print types are used:

— requirenentsrTonTam type;

— test spegifications: in italic type

— notes: in simall roman type.

The termg defined in Clause 3 are printed in bold typeface.

Subclausgs, notes, tables and figures which are additional to those in Part 1 as well as Annexes|of Part 1,
except as|described for Annex K and Annex L below, are numbered starting from 101.

Subclausgs, notes, tables and figures in Annex K and Annex L.which are additional to those in| the main
body of th{s Part 4-4 are numbered starting from 301.

A list of all parts of the IEC 62841 series, under the general title: Electric motor-operated hand-held tools,
transportdble tools and lawn and garden machinery —~Safety, can be found on the IEC website.

The committee has decided that the contents©f‘this document will remain unchanged until the stability
date indigated on the IEC website under-http://webstore.iec.ch" in the data related to thé specific
document| At this date, the document will:be

« reconfirmed,
e withdrawn,

* replaced|by a revisededition, or

*« amended.

NOTE The aftention of Natlonal Commlttees is drawn to the fact that equment manufacturers and testing organlzatlons may need a
transitional pexi pngp ation n g G L G aphich to ma naccdrdance with
the new reqwrements and to equlp themselves for conductmg new or rewsed tests

It is the recommendation of the committee that the content of this publication be adopted for implementation nationally not earlier
than 36 months from the date of publication.

101DV DE Modification: Add the following to the IEC Foreword:
The numbering system in the standard uses a space instead of a comma to indicate

thousands and uses a comma instead of a period to indicate a decimal point. For example,
1 000 means 1,000 and 1,01 means 1.01.
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102DV DE Modification: Add the following to the IEC Foreword:

For this Standard, all references to "Part 1" refer to CAN/CSA-C22.2 No. 62841-1 and UL
62841-1.
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INTRODUCTION

The International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed that
compliance with this document may involve the use of patents concerning prevention of inadvertent
starting given in Subclause 21.18.101.

IEC takes no position concerning the evidence, validity and scope of this patent right.

The holders of these patent rights have assured the IEC that they are willing to negotiate licences under
reasonable and non- d|scr|m|natory terms and condltlons with appllcants throughout the World In this

Robert Bosch GmbH
Pagstfach 30 02 20
D{70442 Stuttgart, Germany

Attention|is drawn to the possibility that some of the elements of this document may be the |subject of
patent rights other than those identified above. IEC shall.not be held responsible for identifying any or all
such patgnt rights.

ISO (www.iso.org/patents) and IEC (http://patents.iec.ch) maintain on-line data bases of paten{s relevant
to their sfandards. Users are encouraged to 'consult the data bases for the most up to date information
concernirlg patents.
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ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS,
TRANSPORTABLE TOOLS AND LAWN AND GARDEN MACHINERY -
SAFETY -

Part 4-4: Particular requirements for lawn trimmers, lawn edge

trimmers, grass trimmers, brush cutters and brush saws

1 ScopL
This clausge of Part 1 is applicable, except as follows:
Addition:

This docyment applies to hand-held and walk-behind lawn trimmers and;lawn edge trimmers, used by
a standing operator for cutting grass, weeds or similar soft vegetation, and grass trimmeys, brush
cutters gnd brush saws used by a standing operator for cutting grass, weeds, brush, busheg, saplings
and similar vegetation.

This docyment does not apply to

— hand-h¢ld machines having a mass of 18 kg or greater;
— self-propelled lawn trimmers or lawn edge trimmers;
— scissors type lawn trimmers and lawn edge trimmers;

— machings equipped with metallic cutting accessories consisting of more than one piece, e.g. pivoting
chains orf{flail blades;

— edgers Wwith rigid and/or metallic cutting devices.
NOTE 101 Freely pivoting nen-métallic cutting elements are considered not to be rigid cutting devices.
NOTE 102 Edgers withigid or metal cutting devices will be covered by a future part of IEC 62841-4.

NOTE 103 Annex EE provides an informative summary of characteristics for lawn trimmers, lawn edge trimmers, grags trimmers,
brush cutt¢rs:and brush saws.

Brush cutters and brush saws covered by this document are designed only to be operated with the
machine to the right of the operator.

2 Normative references
This clause of Part 1 is applicable, except as follows:
Replacement of undated normative reference for ISO 3744.:

ISO 3744:2010, Acoustics — Determination of sound power levels and sound energy levels of noise
sources using sound pressure — Engineering methods for an essentially free field over a reflecting plane
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Addition:

IEC 60664-3, Insulation coordination for equipment within low-voltage systems — Part 3: Use of coating,
potting or moulding for protection against pollution

IEC 60664-4, Insulation coordination for equipment within low-voltage systems — Part 4. Consideration of
high-frequency voltage stress

ISO 354:2003, Acoustics — Measurement of sound absorption in a reverberation room

ISO 683-4:2076, Heal-treatable Ste€ls, alloy Steels and free-cutting Steels — Part 4. Free-cutting Jteels

ISO 7918}1995, Forestry machinery — Portable brush-cutters and grass-trimmers — Cutting aftachment
guard dimensions

ISO 1120(:2010, Acoustics — Noise emitted by machinery and equipment — Determination oflemission
sound pregssure levels at a work station and at other specified positions in afi-essentially free figld over a
reflecting plane with negligible environmental corrections

ISO 22868:2011, Forestry and gardening machinery — Noise test code/for portable hand-held machines
with interrial combustion engine — Engineering method (Grade 2 accuracy)

3 Termsjand definitions
This clause of Part 1 is applicable, except as follows:
Addition:

3.101

barrier
device attpched to the machine, designed to maintain a minimum distance between the operatgr and the
cutting agcessory when the machine'is being operated

3.102
blade thryist
sudden sideways, forward or backward motion of the machine, which may occur when th¢ cutting
accessory jams or catches on an object such as a sapling or a tree stump

3.103
BRUSH CUTTER

machine wi

Note 101 to entry: See Figure 101.

3.104

brush saw

machine with a rotating circular metal cutting accessory having peripheral cutting teeth, designed to cut
wood, such as small trees and saplings, by continuously removing material

Note 101 to entry: See Figure 102.

3.105
cutting accessory
rigid cutting device made of metal or plastic, used on brush cutters and brush saws
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3.106
cutting element
single non-metallic filament line or freely pivoting non-metallic cutter

3.107
cutting head
support and retention system for the cutting means

Note 101 to entry: Cutting heads are used on lawn trimmers, lawn edge trimmers and grass trimmers.

3.108
cutting nlleans
assembly| of non-metallic filament line(s) or freely pivoting non-metallic cutter(s) that rotates, abqut an axis
perpendigular to the cutting plane, used to provide the cutting action by one or more cutting elements

Note 101 to|entry: Cutting means are used on lawn trimmers, lawn edge trimmers and grass trimmers.

3.109
grass trimmer
machine with a cutting means, intended to cut small weeds, grass orsimilar soft vegetation, where the
cutting mpeans operates in a plane approximately parallel to the grotind

Note 101 tolentry: See Figure 103.

3.110
hand-held trimmer
lawn trimmer or lawn edge trimmer which is supported by hand, possibly assisted by wheel(g), skids or
harness, ptc. and constructed such that it cannat\maintain its operating position without being held by an
operator

3.111
lawn edge trimmer
machine |with a cutting means for cutting grass or similar soft vegetation where the cutting means
operates |n a plane approximately perpendicular to the ground

Note 101 tolentry: See Figure 104,

Note 102 tolentry: The maximum kinetic energy for cutting elements on lawn edge trimmers is specified in 21.101.

3.112
lawn trimjmer

machine with a cutting means for cutting grass or similar soft vegetation where the cutting means

operates in a plane approximately parallel to the ground

Note 101 to entry: See Figure 105.

Note 102 to entry: The maximum kinetic energy for cutting elements on lawn trimmers is specified in 21.101.

3.113
maximum speed
highest output speed attainable under all conditions of normal use, including no load

3.114
operator presence sensor
device to detect the presence of an operator's hand
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3.115
shaft
element of the machine that distances the cutting accessory or cutting means from the handles

3.116

walk-behind trimmer

lawn trimmer or lawn edge trimmer which is ground supported, controlled by an operator walking behind
and constructed such that it maintains its operating position without being held by an operator

Note 101 to entry: See Figure 106.
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su4146

Key
1 power switch
2 lock-off dgvice
3 barrier

4 suspensidn peint

IEC

5 cutting accessory guard
6 cutting accessory

Figure 101

Example of a brush cutter


https://ulnorm.com/api/?name=UL 62841-4-4 2021.pdf

22

CSA C22.2 No. 62841-4-4:21 ¢+ UL 62841-4-4

OCTOBER 29, 2021

Key

1 power switch

2 lock-off de
3 barrier

4 suspensio

ice

point

IEC

sud147

5 cutting accessory guard

6 cutting accessory

Figure 102

Example of a brush saw
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IEE,
su4148

a) Grass trimmer with straight shaft

IEC

su4149

Key

1 power switch

2 lock-off device

3 cutting means guard

4 cutting means

b) Grass trimmer with curved shaft

Figure 103

Examples of grass trimmers
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Key
1 power switch

IEC

su4150

2 lock-off deyice (if any)

3 cutting m¢ans\guard

4 cutting me¢ans

Figure 104

Example of a lawn edge trimmer
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Key

1 power switch

su4151

2 lock-off dgvice (if any)

3 cutting
4 cutting

ans guard

ans

IEC

Figure 105

B H
=A
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IEC
su4152

Key

1 power switch

2 lock-off deyice (if any)

3 grass catcher (if any)

4 cutting me¢ans guard

Figure 106
Example ofa-walk-behindtrimmer—————————————
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4 General requirements

This clause of Part 1 is applicable.

5 General conditions for the tests

This clause of Part 1 is applicable, except as follows:

5.4 Addition:

Handle pesitions that are used for storage or transportation purposes are not included in this requirement.
5.17 Addition:

For brush cutters and brush saws, the mass of the machine includes the heaviest.€utting acg¢essory in
accordanpe with 8.14.2 a) 101) and 8.14.2 a) 104), but excludes the cutting accessory covel, harness
and hip pgd, if any.

For lawn| trimmers, lawn edge trimmers and grass trimmers, the wnass of the machine ingludes the
cutting head

— with fregly pivoting non-metallic cutters, if any; and
— with a spool for non-metallic filament line, if any;

— withoutlthe non-metallic filament line, if any;

and for hand-held trimmers, wheels or skidsyifany.

5.101 The tests are carried out on theymachine as supplied. However, a machine constructed 4s a single
machine put supplied in an unassembled state is tested after assembly in accordance with 8.14.2.

5.102 Unless otherwise spetified, for Clause 19 and Clause 21, machines are tested in each| operating
configurafion as describeddmn8.14.2.

5.103 Fpr tests that.are performed at maximum speed and no load, the manufacturer mgy need to
provide special hatdware and/or software.

6 Radi1tion, foxicity and similar hazards

This clause of Part 1 is applicable.

7 Classification

This clause of Part 1 is applicable, except as follows:

7.1 Replacement:

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

class Il tool (machine), class lll tool (machine)
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Compliance is checked by inspection and by the relevant tests.

7.2 Addi

Walk-behi

tion:

nd trimmers that are a class Il tool (machine) shall be classified at least as IPX4.

8 Marking and instructions

This claus

e of Part 1 is applicable, except as follows:

8.1 Addij

Grass tri
spindle as

fion:

signed by the manufacturer.

mmers, brush cutters and brush saws shall be marked with the maximum-spegd of the

The cutting head for grass trimmers and the cutting accessories for brushicutters and brush saws

shall be m
8.2.101
8.2.101.1

Machines
8.2.101.8,
a combing

Complian
8.2.101.2
—"Wear e
AA.4. This

means;

— "Wear €
This mark
position in

— the prin

arked with their maximum permitted rotational speed.
Additional safety markings
General

shall be marked with cautionary statements. or instructions as specified in 8.2
A combination of ISO safety signs, such as eye;ear and head protection, is allowed. Ir

be is checked by inspection.
For all machines, unless otherwise specified:

ye protection” or a relevant.safety sign of ISO 7010 or one of the safety signs specified
marking may be omitted for walk-behind trimmers with 360 degree guarding of th

ar protection" or a relevant safety sign of ISO 7010 or the safety sign specified in Fig
ng may be.omitted if the measured A-weighted emission sound pressure level at the
accordance-with Annex | does not exceed 85 dB(A);

tion of safety signs as specified in Figure AA.1,"Figure AA.2 and Figure AA.3 is allowed.

1101.2 to
addition,

in Figure
e cutting

ure AA.5.
operator

nary. direction of rotation of the spindle, by a legible and durable mark that is visi

operating

ble when

the_machine. This marking may be on the guard. This marking may be omitted for walk-behind

trimmers, machines with no primary direction (i.e. dual direction) of rotation of the spindle, or machines

with 360 d

8.2.101.3

egree guarding of the cutting means.

For all hand-held machines with a degree of protection of less than IPX4:

—"Do not expose to rain" or the safety sign specified in Figure AA.6.

8.2.101.4

For lawn trimmers and lawn edge trimmers:

- A WARNING — Keep bystanders away" or one of the safety signs specified in Figure AA.7.

8.2.101.5

For grass trimmers, brush cutters and brush saws:
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- A WARNING — The distance between the machine and bystanders shall be at least 15 m", where "15
m" may be replaced by either "50 ft" or "15 m (50 ft)" or one of the safety signs specified in Figure AA.8;

- "A WARNING - Beware of thrown objects", or the safety sign specified in Figure AA.9.
8.2.101.6 For brush cutters and brush saws:

— "Wear head protection" or a relevant safety sign of ISO 7010 or the safety sign specified in Figure AA.10;

— "Wear hand Inrn‘rr:-r‘tinn" aorarelevant anpfy Qign of 1ISQO 7010 or the Q:lfnty Qign annr‘ifipd in Figure AA.11;

— "Wear dlip-resistant footwear" or the safety sign specified in Figure AA.12;

- A WARNING - Beware of blade thrust", or one of the safety signs specified in 'sither Figur¢ AA.13 or
Figure AA.14.

8.2.101.7| For grass trimmers that cannot be converted to a brush cutter lor brush saw in agcordance
with 8.14[2a) 104):

—"Do not|use metal blades", or the safety sign specified in Figure AA15.

8.2.101.8 For mains supplied machines:

- A WARNING — Remove plug from the mains immediately if the cable is damaged or cut" or|the safety
sign spedified in Figure AA.16.

8.3.101 |For grass trimmers, brush cutters@and brush saws, the cutting head or cutting gccessory
shall be marked with the following information:

— intendefl direction of rotation, if any;
— name of trade mark of the manufacturer.

8.3.102 |For grass trimmers, brush cutters and brush saws, where the minimum handle distance is
not prevgnted by design, the machine shall be marked with an indication on the machine|as to the
placemert of the handle to meet the minimum handle distance requirement of 19.102.1.2.

8.4 Replacement of the first paragraph:

Markings specified in 8.1 to 8.3 shall not be on a detachable part of the machine, except for
— the marking of the primary direction of rotation of the spindle required in 8.2; and

— the markings required in 8.2, 8.2.101 and 8.3.101

which may be on the guard.

8.6 Modification of the following unit:

D10 +eeeereeeee e e e e e e e e maximum speed
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8.12 Replacement of the first paragraph:

Markings required by the standard shall be legible and durable. Signs shall be in contrast such as colour,
texture, or relief, to their background such that the information or instructions provided by the signs are
clearly legible when viewed with normal vision from a distance of (500 + 50) mm. Signs need not be in
accordance with the colour requirements of ISO 3864-2. If markings are embossed, stamped, etched,
engraved or moulded, contrasting colours are not required.

8.14.1 Addition:

400

The additiprmatsafety imstroctionsas specifiedim 8- 4 t-t0t+1to 8 t4-t-103 shat-begiven—This part may be
printed separately from the "General Machine Safety Warnings".

NOTE 101 "General Machine Safety Warnings" are referred to as "General Power Tool Safety Warnings" in Part 1+
8.14.1.1 |Addition for item 2) c):
For machines classified at least IPX4, the warning may be replaced as specified below.

c) Do notloperate the machine in rain or wet conditions. Water entering the machine may ingrease the
risk of elegtric shock or malfunction that could result in personal injury,

8.14.1.101 Lawn trimmer and lawn edge trimmer safetywarhings

a) Do notluse the machine in bad weather conditions; especially when there is a risk of lightning.
This decrgases the risk of being struck by lightning.

b) Thoroyghly inspect the area for wildlife. where the machine is to be used. Wildlife may be injured
by the mathine during operation.

c) Thoroughly inspect the area where the machine is to be used and remove all stones, sticks,
wires, bohes, and other foreign ebjects. Thrown objects can cause personal injury.

d) Before|using the machine, always visually inspect to see that the cutter and the cutter 3ssembly
are not damaged. Damaged parts increase the risk of injury.

e) Before|use, check'the supply cord and any extension cord for signs of damage or aging. Do not
use the mjachine’ifithe cord is damaged or worn. If the cord is damaged or worn during use, switch
off the Tchine and do not touch the cord before disconnecting it from the supply. A [damaged

supply cond orextension cord may result in electric shock, fire and/or serious injury.

f) Check the grass collector frequently for wear or deterioration. A worn or damaged grass collector
may increase the risk of personal injury.

NOTE 101 The warning in item f) above is omitted if the machine does not have a provision for fitting a grass collector.

NOTE 102 The term "collector" can be replaced by the term "catcher" or "bag".

g) Keep guards in place. Guards must be in working order and be properly mounted. A guard that is
loose, damaged, or is not functioning correctly may result in personal injury.

h) Keep all cooling air inlets clear of debris. Blocked air inlets and debris may result in overheating or
risk of fire.
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i) Wear eye protection and ear protection. Adequate protective equipment will reduce personal injury.

NOTE 103 The ear protection portion of the warning can be omitted if the measured A-weighted emission sound pressure level at the
operator's ear in accordance with Annex | does not exceed 85 dB(A).

NOTE 104 The eye protection portion of the warning can be omitted for walk-behind trimmers with 360 degree guarding of the
cutting means.

NOTE 105 The warning in item i) is omitted for walk-behind trimmers with 360 degree guarding of the cutting means and where
the measured A-weighted emission sound pressure level at the operator's ear in accordance with Annex | does not exceed 85 dB(A).

j) While gperating-themachine;atways—wearnon=stip—and-protective-footwear—Bonotoperate the

machine|when barefoot or wearing open sandals. This reduces the chance of injury to\thg feet from
contact wiith the moving cutter.

k) Always wear clothing such as trousers that covers the operator's legsiwhile opernating the
machine| Contact with the moving cutter or line may cause injury.

I) Keep Qystanders away while operating the machine. Thrown debris.can result in serious personal
injury.

m) Do nqt operate the machine above waist height. This helps(prevent unintended cutter cpntact and
enables RQetter control of the machine in unexpected situations.

n) Exercise caution when operating the machine in wet.grass. Walk, never run. This reducgs the risk
of slipping and falling which may result in personal injury.

o) Do not operate the machine on excessively steep slopes. This reduces the risk of loss |of control,
slipping and falling which may result in personalinjury.

p) When working on slopes, always be sure of your footing, always work across the face of slopes,
never up or down and exercise extfreme caution when changing direction. This reduces [the risk of
loss of control, slipping and falling which may result in personal injury.

q) Keep all power cords and cables away from cutting area. Power cords or cables may bg hidden in
hedges o bushes and canbé accidentally cut or damaged by the line or cutter.

r) Keep all parts of the body away from the moving trimmer cutter or line. Do not cleaf material
from the|machine until it has been disconnected from the power source. The moving trimmer cutter
or line may resultin serious personal injury.

s) Carry the'm

chine h-the-machine ched-off and-awa g ou A iling of the
machine will reduce the likelihood of accidental contact with a moving trimmer cutter or line.

t) Only use replacement cutting heads and trimmer cutters or lines specified by the manufacturer.
Do not replace the trimmer cutters or lines with metal wires or blades. Incorrect replacement parts
may cause loss of control, breakage and injury.

8.14.1.102 Grass trimmer, brush cutter and brush saw safety warnings

a) Do not use the machine in bad weather conditions, especially when there is a risk of lightning.
This decreases the risk of being struck by lightning.
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b) Thoroughly inspect the area for wildlife where the machine is to be used. Wildlife may be injured
by the machine during operation.

c) Thoroughly inspect the area where the machine is to be used and remove all stones, sticks,
wires, bones, and other foreign objects. Thrown objects can cause personal injury.

d) Before using the machine, always visually inspect to see that the cutter or blade and the cutter
or blade assembly are not damaged. Damaged parts increase the risk of injury.

e) Before use, check the supply cord and any extension cord for signs of damage or aging. Do not
use the e i i i , switch
off the
supply co

chine and do not touch the cord before disconnecting it from the supply; A [damaged
d or extension cord may result in electric shock, fire and/or serious injury.

f) Follow |nstructions for changing accessories. Improperly tightened blade securirig nuts or polts may
either damage the blade or result in it becoming detached.

g) The raﬁd rotational speed of the blade must be at least equal to the maximum rotational speed
marked oh the machine. Blades running faster than their rated rotational spéed can break and fly apart.

NOTE 101 This warning is omitted for grass trimmers that cannot be converted to-a‘brush cutter or a brush saw infaccordance
with 8.14.2 g) 104).

NOTE 102 It]is possible to replace the term "blade" with the term "cutter".

h) Wear elye, ear, head and hand protection. Adequate protective equipment will reduce persanal injury
by flying debris or accidental contact with the cuttingine or blade.

NOTE 103 The ear protection portion of the warning can becomitted if the measured A-weighted emission sound pressurg level at the
operator's egr in accordance with Annex | does not exceed 85 dB(A).

i) While gperating the machine, always wear non-slip and protective footwear. Do not opgrate the
machine when barefoot or wearing open sandals. This reduces the chance of injury to the|feet from
contact with the moving cutters or liries.

NOTE 104 This warning is applicable for grass trimmers that cannot be converted to a brush cutter or brush saw in accqrdance with
8.14.2 a) 104).

j) While gperating.the machine, always wear safety footwear. Do not operate the macthe when
barefoot pr wearing open sandals. This reduces the chance of injury to the feet from contact with a
moving cutter.line or blade.

NOTE 105 This warning is applicable for brush cutters, brush saws and grass trimmers that can be converted to a brush cutter
or brush saw in accordance with 8.14.2 a) 104).

k) While operating the machine, always wear long trousers. Exposed skin increases the likelihood of
injury from thrown objects.

[) Keep bystanders away while operating the machine. Thrown debris can result in serious personal
injury.

m) Always use two hands when operating the machine. Holding the machine with both hands will
avoid loss of control.
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n) Hold the machine by insulated gripping surfaces only, because the cutting line or blade may
contact hidden wiring or its own cord. Cutting line or blades contacting a "live" wire may make exposed
metal parts of the machine "live" and could give the operator an electric shock.

o) Always keep proper footing and operate the machine only when standing on the ground. Slippery
or unstable surfaces may cause a loss of balance or control of the machine.

p) Do not operate the machine on excessively steep slopes. This reduces the risk of loss of control,
slipping and falling which may result in personal injury.

pf slopes,
the risk of

y result in

electric shock, fire and/or serious injury.

NOTE 106 It is possible to replace the term "blade" with the term "cutter".

s) Keep all parts of the body away from the cutter, line or blade when the machine is ¢perating.
Before ypu start the machine, make sure the cutter, line or blade is not contacting anything. A
moment of inattention while operating the machine may result indnjury to yourself or others.

t) Do not operate the machine above waist height..This helps prevent unintended cuttel or blade
contact ahd enables better control of the machine in unexpécted situations.

u) When cutting brush or saplings that are undértension, be alert for spring back. When the tension
in the wood fibres is released, the brush or sapling may strike the operator and/or throw the machine out of
control.

v) Use extreme caution when cutting brush and saplings. The slender material may catch|the blade
and be whipped toward you or pull yotroff balance.

w) Maintgin control of the machine and do not touch cutters, lines or blades and other Hazardous
moving parts while they are'still in motion. This reduces the risk of injury from moving parts.

X) When [clearing jammed material or servicing the machine, make sure all power switches are off
and the |power ,cord is disconnected. Unexpected starting of the machine while clearing jammed
material qr servieing may result in serious personal injury.

y) Carry the-machine with the machine switched off and away from your body. Proper handling of the

machine will reduce the likelihood of accidental contact with a moving cutter, line or blade.

z) When transporting or storing the machine, always fit the cover on metal blades. Proper handling
of the machine will reduce the likelihood of accidental contact with the blade.

NOTE 107 This warning is omitted for grass trimmers that cannot be converted to a brush cutter or brush saw in accordance with
8.14.2 a) 104).

aa) Only use replacement cutters, lines, cutting heads and blades specified by the manufacturer.
Incorrect replacement parts may increase the risk of breakage and injury.

8.14.1.103 Blade thrust causes and related warnings
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NOTE 101 The verbatim text of this subclause is omitted for lawn trimmers, lawn edge trimmers and grass trimmers that cannot be
converted to a brush cutter or a brush saw in accordance with 8.14.2 a) 104).

Blade thrust is a sudden sideways, forward or backward motion of the machine, which may occur when
the blade jams or catches on an object such as a sapling or a tree stump. It can be violent enough to
cause the machine and/or operator to be propelled in any direction, and possibly lose control of the
machine.

Blade thrust and its related hazards can be avoided by taking proper precautions as given below.

a) Maintai ist blade
thrust. Pgsition your body to the left side of the machine. Blade thrust can increase the risk of injury
due to the machine moving unexpectedly. Blade thrust can be controlled by the operator|if proper
precautions are taken.

b) If the bjade binds, or when interrupting a cut for any reason, switch the machine off and hold the
machine motionless in the material until the blade comes to a complete stop. While the blade is
binding, hever attempt to remove the machine from the material or pull the machine hackward
while the [blade is in motion, otherwise blade thrust may occur. Investigate and take correctiye actions
to eliminate the cause of blade binding.

c) Do not use blunt or damaged blades. Blunt or damaged-blades increase the risk of jamming or
catching dn an object, resulting in blade thrust.

d) Always maintain good visibility of the material being cut. Blade thrust is more likely t¢ occur in
areas whqre it is difficult to see the material being cut.

e) If you are approached by another person while operating the machine, switch the maghine off.
There is ap increased risk of injury to other per§ons being struck by the moving blade in the event of blade
thrust.

8.14.2 a) Addition:
For lawn frimmers and lawn edge trimmers:

101) Instrpctions for configuring the machine for each intended use, including handles, guarfls, grass
catcher (iflany) or cutting'means adjustment;

102) Instrictions.en which types of accessories and guards to be used for the intended applitations of
the machipe;

For grass trimmers, brush cutters and brush saws, according to the type of supplied cutting
accessory:

103) Explanation of the safety devices that the grass trimmer, brush cutter or brush saw incorporates
as part of the original equipment;

104) Instructions for configuring the machine for each intended use, as applicable, including any
handle(s), guard, barrier, cutting means or cutting accessory adjustment, as applicable, and the
method to reconfigure the machine, if applicable;

105) Instruction that the cutting accessory guard and handle adjustments should be made with the
motor stopped and disconnected from the mains supply or battery removed;
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106) Instructions on which combinations of cutting means, cutting accessories and guards to be used
for the intended applications of the machine.

8.14.2 b) Addition:

101) Advice to inspect machine for damage upon striking a hard object or if there appears to be excessive
vibration;

102) Recommendation for the use of a residual current device with a tripping current of 30 mA or less;

103) Instifuction 10 keep hands away from any sharp device intended to imit the length of the filgment line,
if any;

104) Insfruction on how to extend and/or replace cutting element(s), cutting means dr cutting
accessoty, as applicable;

105) Instijuction to secure the locking device(s) of any adjustable elements (e/g;’extendable shdfts and/or
pivoting glements), if any;

106) Instruction on the normal position of use of the machine;

107) Instructions on starting and stopping techniques, with partictlar reference to safety;
108) Instructions on cutting techniques, including the materials that can be cut;

109) Instructions for the use and adjustment of handles;

110) Instructions for the use and adjustment @ffany provided shoulder harness in accordance with 21.106
and instryctions for release or removal; if any;

111) Instrpictions not to simultaneously wear multiple belt harnesses or multiple shoulder harnesses;

112) Instructions, that when wearing a harness, no other wearable interferes with the release arld removal
of the hamess;

113) Instfuctions on . how to avoid situations which may be encountered while performing typjcal tasks,
such as blockage ofthe cutting accessory or cutting head;

114) Instructions on how to clear blockages of the cutting accessory or cutting head;

115) Instruction to position the supply cord so that it will not be cut or caught on objects during operation;
116) Information on the maximum speed of the spindle, if required to be marked in accordance with 8.1;
8.14.2 c) Addition:

101) Advice to keep any ventilation openings clear of debris;

102) Recommendations for cleaning and maintenance before storage;

103) Instructions on the selection of replacement cutting elements, cutting means, cutting heads or
cutting accessories, as applicable;
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Additionally, for brush cutters and brush saws:

104) Instructions on sharpening and maintenance of the cutting accessory and/or a recommendation to
have sharpening and maintenance of the cutting accessory performed by authorised service centres,
with particular emphasis on the effects of blade thrust behaviour that may result if specifications are not
followed. Or as an alternative, cutting accessory sharpening techniques, including the use of gloves;

105) Instruction on how to use the cutting accessory cover.

Replacement of NOTE:

NOTE In Eurlope (EN 62841-4-4), the following additional requirements apply:

Emissions

H7

2)H

5) A

he noise emission, measured in accordance with Clause |.2, as follows:

— A-weighted emission sound pressure level L, and its uncertainty K5, where Lgs exceeds 70 dB(A
does not exceed 70 dB(A), this fact shall be indicated;

— for lawn trimmers and lawn edge trimmers, the A-weighted measured and guaranteed sound {
Lyva;

— for grass trimmers, brush cutters and brush saws, the A-Wweighted sound power level Ly, and its
Kwa, where the A-weighted sound pressure level L, exceeds 80.dB(A);

— C-weighted peak emission sound pressure value Lyppeak, Where this exceeds 63 Pa (130 dB in rg
uPa).

ecommendation for the operator to wear hearing pretection.

he vibration total value and its uncertainty measured in accordance with Clausel.3.

When the vibration total value does notexceed 2,5 m/s?, this shall be stated.

When the vibration total value ekceeds 2,5 m/s?, its value shall be given in the instructions.

he following information:

— that the declared.vibration total value(s) has been measured in accordance with a standard test meth
be used for comparing one machine with another;

— that the declared vibration total value(s) may also be used and the declared noise emission value(s)
used in-a‘preliminary assessment of exposure.

warning.

~“that the vibration emission during actual use of the machine can differ from the declared total value d

. Where L

ower levels

uncertainty

lation to 20

lod and may

Mmay also be

epending on

the Ways inwhich the machine is ||Qnr|; and

— of the need to identify safety measures to protect the operator that are based on an estimation of exposure in the
actual conditions of use (taking account of all parts of the operating cycle such as the times when the machine is

switched off and when it is running idle in addition to the trigger time).

8.14.3 Replacement:

If information about the mass or weight of the machine is provided, it shall be

— for lawn trimmers, lawn edge trimmers and grass trimmers, the mass specified in 5.17; and

— for brush cutters and brush saws, the mass without the cutting accessory, cutting accessory cover,
harness and hip pad, if any.
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Compliance is checked by inspection.

9 Protection against access to live parts
This clause of Part 1 is applicable.

10 Starting

This clause of Part 1 is applicable.

11 Input and current
This clause of Part 1 is applicable, except as follows:
Addition:

For lawn|trimmers, lawn edge trimmers and grass trimmers, the cutting-head is fitted for thjs test, but
cutting elements are removed.

For brush cutters and brush saws, the cutting accessory is removed for this test.
12 Heating

This clauge of Part 1 is applicable, except as follows:

12.2 Rdplacement:

For machines with one or more rated voltages; the machine is operated at each rated voltagelunder the
load conditions specified in 12.2.1. Withoutyany further alteration of the applied torque, the voltgge is then
adjusted {o 0,94 times the rated voltage and 1,06 times the rated voltage.

The temperatures are measured ‘at’'the most unfavourable of the two voltage settings. The temperatures
that are measured by means of.thermocouples are taken while the machine is operating.

For machines with a rated voltage range, the machine is operated

— at the lpwer limit.of the rated voltage range, under the load conditions specified in 12.2.1, ahd without
any further alteration of the applied torque, the voltage is then adjusted to 0,94 times the lower |imit of the
rated vorllage range;

and

— at the upper limit of the rated voltage range, under the load conditions specified in 12.2.1, and without
any further alteration of the applied torque, the voltage is then adjusted to 1,06 times the upper limit of the
rated voltage range.

The temperatures are measured at the most unfavourable of the two voltage settings. The temperatures
that are measured by means of thermocouples are taken while the machine is operating.

12.2.1 Replacement:

The load conditions for the heating test of 12.2 are as follows:
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The machine is loaded by the application of a torque until thermal equilibrium is reached.

For lawn trimmers, lawn edge trimmers and grass trimmers that cannot be converted to a brush
cutter or brush saw in accordance with 8.14.2 a) 104), at the manufacturer's discretion, the torque may
be applied by either

— an external load; or

— extending or modifying the cutting elements

such that When supplied at rated voltage the machine operales at rated input or rated cuarrent.

For brush cutters, brush saws and grass trimmers that can be converted to a brush cutter|or brush
saw in acgordance with 8.14.2 a) 104), the torque is applied by means of an external lbad such that when
supplied gt rated voltage the machine operates at rated input or rated current.

13 Resigtance to heat and fire

This clause of Part 1 is applicable.

14 Moisture resistance

This clause of Part 1 is applicable, except as follows:
14.2 Replacement of the first paragraph:

The enclosure of the machine shall provide the degree of protection against moisture in accordpnce with
the marking (other than IPX0) of the machine.

14.2.1 HReplacement:

The machine is not connected to the supply. Machines fitted with an appliance inlet or cable coypler shall
be tested Wwithout the mating connector in place.

For a wafk-behind trimimer, the machine is placed on a non-perforated turntable. The fropt to rear
centreline|of the machine is aligned with the pivot axis of the oscillating tube at the start of test.

For a hahd-held-tool (machine), the machine is placed in its normal rest position on a perforated
turntable.

The turntable is turned continuously at (1 £ 0,1) r/min.

Detachable parts are removed and subjected, if necessary, to the relevant treatment with the main part.
Movable covers that are non-detachable parts and are not self-restoring are placed in the most
unfavourable position.

NOTE Examples of self-restoring covers include those that are spring loaded or close by gravity.

Air filters are not removed.

14.2.2 Replacement of the last paragraph:
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Immediately after the appropriate treatment, the machine shall withstand the electric strength test of
Annex D between live parts and accessible parts, the test voltage being 2 500 V. Then the machine is
connected to the supply. It shall not start with the power switch in the "off" position.

Afterwards, inspection shall show that there is no trace of water on insulation which could result in a
reduction of creepage distances between bare conductors of different potential below the values
specified in 28.1. For all instances where creepage distances could be reduced below the values specified
in 28.1, a short circuit is introduced between adjacent conductors simultaneously. The machine is then
evaluated for

— th j k aoffira in acoor Aanon wagth jfoma A) Af 10 8 4 ~AnAd
e risk pffire+n-accordance-with-iter-a)-of-18-6-1-and

— the losq of any SCF, unless the machine is rendered into a safe state.
15 Resistance to rusting

This clause of Part 1 is applicable.

16 Overload protection of transformers and associated circuits
This clause of Part 1 is applicable.

17 Endurance

This clause of Part 1 is applicable except as follows:

17.2 Replacement:

Lawn trimmers, lawn edge trimmers and grass trimmers are operated at maximum speedl, with the
cutting means adjusted to the maximum-cutting length, if applicable.

Hand-held trimmers are operated for 15 h at a voltage equal to 1,1 times the highest rated voltage or 1,1
times the|upper limit of the rated.voltage range, and then for 15 h at a supply voltage equal tq 0,9 times
the lowesgt rated voltage or:0,9 times the lower limit of the rated voltage range. The machirje may be
operated|for a number of periods in order to achieve the 15 h operating time. For machines that can be
operated|in various positions in accordance with 8.14.2, the test may be conducted in gny single
orientatiop or distributed in various orientations for each 15 h test duration.

Walk-behind trimmers are operated for 15 h at a voltage equal to 1,1 times the highest rated yoltage or
1,1 times| the,upper limit of the rated voltage range, and then for 15 h at a supply voltage equal to 0,9
times the AN o ; chine may
be operated for a number of periods in order to achieve the 15 h operating time. During the test, the
machine is placed in its normal operating position according to 8.14.2.

Grass trimmers, brush cutters and brush saws are fitted with the cutting means or cutting
accessory, as applicable, that results in the highest power input. The machine is then operated at
maximum speed for 24 h at a voltage equal to 1,1 times the highest rated voltage or 1,1 times the upper
limit of the rated voltage range, and then for 24 h at a supply voltage equal to 0,9 times the lowest rated
voltage or 0,9 times the lower limit of the rated voltage range. The machine may be operated for a
number of periods in order to achieve the 24 h operating time.
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During this test, replacement of the carbon brushes is allowed, and the machine is oiled and greased in
accordance with 8.14.2 c) 1). If mechanical failure occurs and does not impair compliance with this
standard, the part that failed may be replaced.

If the temperature rise of any part of the machine exceeds the temperature rise determined during the test
of 12.1, forced cooling or rest periods may be applied, the rest periods being excluded from the specified
operating time. If forced cooling is applied, it shall not alter the air flow of the machine or redistribute
carbon deposits.

During these tests, overload protection devices incorporated in the machine shall not activate.

18 Abngrmal operation
This clause of Part 1 is applicable, except as follows:
18.3 Replacement:

Lawn trimmers, lawn edge trimmers and grass trimmers incorporating a;sefies motor are operated at a
voltage equal to 1,3 times rated voltage for 1 min at no-load with the spool empty of any filament line and
with any fleely pivoting cutting means removed.

Brush cufters and brush saws incorporating a series motor areloperated at a voltage equal to|1,3 times
rated voltage for 1 min at no-load with the cutting accessory removed.

During the test, parts shall not be ejected from the machine. After this test, the machine ne¢d not be
capable of further use.

An additional device incorporated in the machine,to limit the speed may operate during the test.
18.5 Replacement:

Protection] against electric shock(shall not be impaired when a class Il tool is subjected tp running
overload gonditions.

For lawn |trimmers, lawn edge trimmers and grass trimmers that cannot be converted to a brush
cutter or brush saw imaccordance with 8.14.2 a) 104), with

— motors having glectronically commutated stator windings, compliance is checked by the test of [18.5.4;

— series motors, compliance is checked by the test of 18.5.1;

— other motors, compliance is checked by the test of 18.5.3.

For brush cutters, brush saws and grass trimmers that can be converted to a brush cutter or brush
saw in accordance with 8.14.2 a) 104), with

— motors having electronically commutated stator windings, compliance is checked by the test of 18.5.4;
— other motors, compliance is checked by the test of 18.5.3.

18.5.1 Addition:
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The method described in 12.2.1 may be used to achieve the load of 160 % of rated current.

1852 T

his subclause of Part 1 is not applicable.

18.8 Replacement of Table 4 by the following:

Table 4
Required performance levels

Type and purpose of SCF wpe;t‘;mmce level
Power swjtch — prevent unwanted switch-on
— lapn trimmers;
— lawn edge trimmers; and a
— gifass trimmers that cannot be converted to a brush cutter or a brush saw
— brush cutters;
— bush saws; and c
— gifass trimmers that can be converted to a brush cutter or a brush saw
Power swjtch — provide desired switch-off
— lavn trimmers;
— lawn edge trimmers; and a
— gifass trimmers that cannot be converted to a brush cutter ora‘brush saw
— brush cutters;
— bijush saws; and b
— gfjass trimmers that can be converted to a brush-cutter or a brush saw
Starting cyrrent limitation as in 10.2 Not an SCF
Prevent efceeding thermal limits as in Clause 18 a
Overspeed prevention
Formachines covered by 19.6 to preyent output speed above 130 % of maximum a
speed
Forjmachines other than these‘covered by 19.6 or with output speed increases that do Not an SCF
not exceed 130 % of maximum speed: Any speed limiting device
If sych overspeed would result in exceeding the 5 J kinetic energy limit as specified in a
19.101.1.4 by mereithan 1,5 J
Forjmachines provided with a reverse rotation selector as specified in 21.18.103: b
Preyent reverse rotational speed exceeding 30 % of the maximum speed
Formachines if such overspeed would result in exceeding the 10 J kinetic energy limit as a
spetifiedr24-1404-by-mere-than2-J
Provide desired direction of rotation
For machines covered by 19.101.1.3 a
For machines covered by 19.101.1.4 a
For machines covered by 19.101.2 a
For machines covered by 21.104 that will not loosen due to a change in the direction of Not an SCF
rotation
For machines covered by 21.104 that will loosen due to a change in the direction of b
rotation
Prevent drive to the cutting accessory as required in 19.105.3 a

Table 4 Continued on Next Page
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Table 4 Continued

Type and purpose of SCF Minimum pe(r;tl)'mance level
De-energizing means, if any, as specified in 19.106 a
Lock-off function as required in 21.18.101 a
Visual or audible indicator as referenced in 21.18.101 Not an SCF
Operator presence sensor as in 21.18.102 a
Prevent self-resetting as required in 23.3 a

19 Mechanical hazards
This clause of Part 1 is applicable, except as follows:
19.1  Addition:

The requifements of this subclause do not apply to those moving parts and.guards which are deparately
covered by 19.101.

The requitements of this subclause apply to all operating configurations as described in 8.14.2.

Machines|that are intended to be configured as a lawn trimmer’and a lawn edge trimmer in adqcordance
with 8.14.2 a) 101) shall comply with the guarding requirements of 19.101.1 and 19.101.2 respectively.

19.3 Thig subclause of Part 1 is not applicable.
19.4 Thig subclause of Part 1 is not applicable:

Addition:

NOTE 101 Requirements for handles are given.in 19.102.
19.5
Addition:

This subclause of Part 1 is not applicable for walk-behind trimmers with 360 degree guarding of the
cutting means:

19.6 Replacement:

For grass trimmers, brush cutters and brush saws, the maximum speed of the spindle at rated
voltage shall not exceed 110 % of the maximum speed marked as specified in 8.1.

Compliance is checked by measuring the speed of the spindle with the most unfavourable cutting means
or cutting accessory fitted, as applicable, in accordance with 8.14.2 a) 106).

19.7 This subclause of Part 1 is not applicable.

19.8 This subclause of Part 1 is not applicable.
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19.101 Guarding of cutting means and cutting accessories
19.101.1 Lawn trimmers
19.101.1.1 General

Lawn trimmers shall be guarded such as to minimise the likelihood of debris being ejected outward
towards the operator during use as specified in

-19.101.1.2; and

— either [19.101.1.3 or 19.101.1.4, depending on the energy of the cutting element calcuIJated as in
21.101.

19.101.12 Within the required coverage area, the guard shall extend below the>plane of the cutting
means by at least

— 3 mm fqr walk-behind trimmers where the guard has 360° of coveragejand
— 10 mm for other lawn trimmers.
See dimension "a" in Figure 107 b).

Compiliarice is checked by inspection and by measurement;

19.101.18 The angular coverage of the guard, as.measured from the projection of the axis of the shaft
onto the plane of the rotating cutting means shallbe

— at least|45° on the side where the direction of rotation is away from the operator; and

— at least|75° on the side where the.direction of rotation is towards the operator; and

— at least|135° of total coverade.

The vertiges of these angles lie on the axis of the cutting head spindle. See Figure 107 a).

Compliarice is checked by inspection and by measurement.

19.101.1 4 ~For machines where the energy of the cutting element calculated as in 21.101 is Iess than 5

J, the angular coverage of the guard as measured from the projection of the axis of the shatt onto the

plane of the rotating cutting means shall be at least 45° on either side provided that:

— the lawn trimmer possesses a front handle where the minimum chain distance from the front handle to
the nearest unguarded point of the cutting means is at least 830 mm as shown in Figure 107 c), with the
front handle adjusted to the nearest position to the cutting means in accordance with 8.14.2 b); or

— the distance from the guard to the nearest point of the power switch as measured in 21.102 is at least 1
250 mm.

The vertices of these angles lie on the axis of the cutting head spindle. See Figure 107 c).

Compliance is checked by inspection and by measurement.
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Linear dimensions in millimetres

IEC
su4153

a) Plan view for lawn trimmers having cutting element energy.<10 J

IEC

su4154

b) View A-A
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IEC

su4155

c) Plan view for lawn trimmers having cutting element energy'< 5 J
Key
1 outer radi@is of cutting means

2 direction df rotation

3 80 % of the radius of the cutting means

4 area of th¢ guard beyond 80 % of the radius of the cutting means
5 shaft
6 guard
7 cutting he¢ad

a distance df guard extension from the plane of cutting means

NOTE 101 For reasons of clarity, any skids or wheels are hot shown in the figure. The figure is not intended to govern design except
as regards the dimensions and specific requirements shown.

NOTE 102 Figures are not to scale.

Figure 107

Minimum guard coverage, lawn trimmer (see 19.101.1)
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19.101.2

Lawn edge trimmers

Lawn edge trimmers shall be guarded, as a minimum, to the extent shown in Figure 108. The outer edge
of the guard shall extend beyond the plane of the cutting means by at least 10 mm. If, with the lawn
edge trimmer in its normal position of use in accordance with 8.14.2 b) 106), the angle of the axis of the
shaft, 6, is less than 45° to the plane of the cutting means (see Figure 109), then the guard shall cover
the cutting means as follows:

For the case where the direction of rotation is 1 (see Figure 110), then 8= 45° and either:

bnt of the
ntact with
s that are
i for the

the shaft

—h=0,78xTor

—a=135% B, provided that a = 75°.

For the calse where the direction of rotation is 2 (see Figure 110);

—-a=0° and

-B=275°

where r, h| a and 8 are as follows:

— ris the radius of the circle formed by the cutting means;

— h is the|distance measured from the ground to the centre of the cutting means when the fr
power switch is positioned (775 + 15) mm above the-ground and the rear of the guard is in co
the groungl, as shown in Figure 110. If the lawn edge trimmer has wheels or other component
not part pf the guarding that prevent this (arrangement, those components are remove
measurenpent;

— a is thelangle of the end of the guard on the side of the operator measured from the axis of
(see Figure 110); and

— B is the pngle of the end ofithe guard away from the operator measured from the axis of the ghaft (see
Figure 110).

If, with the lawn edge.-trimmer in its normal position of use in accordance with 8.14.2 b) 106), th

the axis of
Figure 10

the shaft, 6, is greater or equal to 45° to the plane of the cutting means (see Figure 1
) b)), then the guard shall cover the cutting means by at least the angles a and 8 as fo

e angle of
09 a) and
llows:

—a=45°,

and

— B =45° (see Figure 111)

where

— a is the angle of the end of the guard on the side of the operator measured from the axis of the shaft
(see Figure 111); and

— B is the angle of the end of the guard away from the operator measured from the axis of the shaft (see
Figure 111).


https://ulnorm.com/api/?name=UL 62841-4-4 2021.pdf

OCTOBER 29, 2021 CSA C22.2 No. 62841-4-4:21 + UL 62841-4-4 47

For lawn edge trimmers, irrespective of the angle of the axis of the shaft, 6, where the axis of the shaft is
not straight or does not intersect the axis of rotation for the cutting means, the angles a, 8, and 6 shall be
measured using an axis created from the centre of rotation of the cutting means to the nearest point of
the power switch.

The guarding requirements above may be fulfilled by a combination of elements such as support wheels,
debris deflectors and the like.

Compliance is checked by inspection and by measurement in all normal positions of use in accordance
with 8.14.2 b) 106).

Dimensions, in millimetres

1

» e

W//// /] /// ///
TS

su4157 [EC

Key

1 representgtion of the ground in hermal use

Figure 108

Cross-sectional view of lawn edge trimmer cutting means guard
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=, - -

su4158

b) Isometric view
Key
6 angle of the axis of the shaft to the plane of the cutting means

Figure 109

Shaft angle measurement
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Dimensions in millimetres

775 15

7 ’///////////////

su4i160

Key
1 direction df rotation of cutting means

2 direction df ratation of cutting means

\2

FC

3 representation of the ground in normal use

a angle of the end of the guard on the side of the operator measured from the axis of the shaft
B angle of the end of the guard away from the operator measured from the axis of the shaft

h distance measured from the ground to the centre of the cutting means

rradius of the circle formed by the cutting means

Figure 110

Lawn edge trimmer guarding when 0 < 45°


https://ulnorm.com/api/?name=UL 62841-4-4 2021.pdf

50 CSA C22.2 No. 62841-4-4:21 ¢ UL 62841-4-4 OCTOBER 29, 2021
3 :
IEC
su4161
Key
1 direction of rotation of cutting means
2 direction of rotation of cutting means

3 representation of the ground in normal use

a angle of th
B angle of th

19.101.3

e end of the guard on the side of the operator measured from the @xis of the shaft

e end of the guard away from the operator measured from the axis of the shaft

Figure 111

Lawn edge trimmer‘guarding when 0 2 45°

Grass trimmers, brush cutters 'and brush saws

Grass trimmers, brush cutters and brush saws shall be provided with a guard, to protec{ the user

against u
thrown ob

ects.

The guard shall comply with ISO 7918:1995.

Complian

19.101.4

be is checKed by inspection and by measurement.

Guard requirements

hintentional contact with~the cutting means or cutting accessory, as applicable, [and from

The guards specified in 19.101.1, 19.101.2 and 19.101.3 shall be

— imperforate in the area of the guard beyond 80 % of the radius of the largest cutting means or cutting

accessory that can be used with the guard in accordance with 8.14.2 a); and

— permanently attached or secured by screws, nuts or snap fits to prevent removal without the aid of a tool.

Compliance is checked by inspection and by measurement.
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19.102 Handles
19.102.1 General

The handle(s) specified in 19.102.1.1 and 19.102.1.2 shall be designed in such a way that each one can
be grasped with one hand and while wearing gloves. Handles shall be suitably shaped to be grasped
securely and have a perimeter P between 65 mm and 170 mm as illustrated in Figure 112 a), Figure 112 b)
and Figure 112 c). The perimeter is determined by a chain measurement with the power switch, if any,
fully depressed. The gripping length L of the handle shall be at least 100 mm.

A shaft oy apartcomntaimingthe motor may beconsidereda tamdte; providedit

— compligs with the dimensions for a handle specified in 19.102.1.1 and 19.102.1.2; and

— is identified as a handle in accordance with 8.14.2 b) 109).

If applicaple, the part of the handle containing the power switch shall be céunted as part of the handle
gripping length.
If there afte finger grips or similar superimposed profiles, the handle gripping length shall not be [measured
along the| surface, but only the arc or straight line distance of the gripping surface, as applicablg, shall be
taken intq account.

Compliarice is checked by inspection and by measurement;
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X
Region Y Region Y

IEC

su4162

Key
A gripping lehgth in region X

B transition rpdius length in region Y
L gripping lepgth

P perimeter
a) Gripping length of a bail.or'closed handle
P
— x & Ly
IEC
su4163
Key

P perimeter of handle (not including the support)
X part of gripping length
Y part of gripping length
Z complete length
b) Gripping length of a straight handle supported centrally (i.e. T-type)
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Key
L maximum

P perimeter|

60

gripping length

c) Determination of gripping length and perimeter dimension of a handle formed by the shaft

Figure 112

Measurement of handle gripping length

IEC
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19.102.1.1 Lawn trimmers and lawn edge trimmers
Hand-held trimmers and walk-behind trimmers shall have at least one handle.

All hand-held trimmers with a mass of more than 3,5 kg shall have two handles and the distance
between the centres of the two handles shall be at least 250 mm with the handles positioned in
accordance with 8.14.2 b) 109).

This measurement of 250 mm does not apply to two handled lawn trimmers or lawn edge trimmers with
a mass of 3,5 kg or less.

Compliange is checked by inspection and by measurement.
19.102.1.2 Grass trimmers, brush cutters and brush saws

Grass trimmers, brush cutters and brush saws shall be provided with at least'two handles off grasping
surfaces tp provide safe control.

The distarjce | between the centre of the handles (see Figure 113) shall be at least
— 250 mml{for grass trimmers and brush cutters; and
— 500 mm{for brush saws.

The hand|es of grass trimmers, brush cutters and brush saws shall be adjustable so that & suitable
ergonomi¢ working position can be achieved. Anxadjustment below the minimum distance | shall be
prevented| by design or the machine shall be markedin accordance with 8.3.101.

Compliange is checked by inspection, by measurement and by test.
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su4164

Key
1 centre of {
I distance b

Measurement of distance between handles for grass trimmers, brush cutters and brus

19.102.2

On bail o
shall be 3

If a bail o
and B as

—the leng

— the len

he handle
btween handles

Figure'113

Dimensions of bail or closed handles

r closed handles, the gripping length is related to the inner width of the gripping surfg
minimum radial clearance of 25 mm around the gripping length.

" closed handlesis used, the gripping length L in Figure 112 a) shall be measured using
follows:

th A is measured within region X where the radius is at least 100 mm;

IEC

N Saws

ce. There

lengths A

gth(s) B are measured within region(s) Y where the transition radius is less than 10

D mm, but

each leng

th B cannot exceed TU mm In each region Y of the gripping suriace.

NOTE 101 Bail or closed handles are also known as U-shaped handles.

Compliance is checked by inspection and by measurement.

19.102.3

Dimensions of straight handles supported centrally (T-type)

If a straight handle is supported centrally (i.e. T-type), there shall be a minimum radial clearance of 25 mm
around the gripping length. The gripping length shall be calculated as follows (see Figure 112 b)):

— for handles with a perimeter P (not including the support) of less than 80 mm, the gripping length is the
sum of the two parts of the gripping length X + Y on either side of the support;
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— for handles with a perimeter P (not including the support) of 80 mm or more, the gripping length is the

complete |

ength Z from end to end.

Compliance is checked by inspection and by measurement.

19.103 Barrier and distance to cutting accessory

Brush cutters and brush saws shall be equipped with a barrier, located on the same side as the
operator position (i.e. on the left side of the machine), to prevent an unintentional contact with the cutting
accessory during operation. This function can also be performed by the handle assembly. See Figure

114.

The straig
—fromap
—to the ne

shall be a

of the cutfing accessory, depending on the geometry of the cutting@ccessory guard. See Figu

Barriers t
be fixed b
which are
when the

Complian

ht line distance
pint on the rear of the barrier 200 mm perpendicular to the centreline of theshaft (2)
arest unguarded point of the cutting accessory (1)

least 830 mm. The point (1) on the cutting accessory may or_may not be located on

hat are independent of the handle assembly and areremovable, in accordance with 8.1
y systems that can be opened or removed only with/thé aid of a tool. The fastenings fo
independent of the handle assembly shall remain attached to the barrier and/or the
barrier is removed.

be is checked by inspection and by measurement.

the edge
re 114.

4.2, shall
" barriers
machine
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Dimensions in millimetres

/, > 830 S

IEC
su4165

a) Bicycle-type handle serving as a barrier

IEC
su4166

b) Front and rear handles with front handle serving as a barrier

IEC

su4to’

c) Front and rear handle with separate barrier
Key
1 unguarded point of the cutting accessory
2 rear of the handle bar/barrier

Figure 114

Examples of brush cutters and brush saws with different handle and barrier configurations:
Measurement of distance to cutting accessory
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19.104 Thrown objects test

For grass trimmers, brush cutters and brush saws, the cutting means guard and the cutting
accessory guard shall be designed and constructed in such a way as to minimize the risk of injury from
thrown objects in normal use.

Compliance is checked by the test of Annex BB.

No more than three penetrations in the target zone are allowed. If more than three penetrations occur, the
test has to be repeated five times with no more than three penetrations in each of these tests.

No cracks|or breakages of the guard are allowed.
19.105 Telescopic shafts

19.105.1 | All machines equipped with telescopic shafts shall be provided with end stops that prevent the
telescopid shafts from becoming separated or damaged.

Compliange is checked by the following test.

The shaftlis adjusted to its maximum possible length whilst overriding any locking mechanism of detent, if
possible. Pne end of the shaft is fixed and a tensile force of (210.x 10) N is applied to the otherlend for 1
min.

After the test, parts of the machine shall not have separated or be permanently deformed and the machine
shall comply with the acceptance criteria of 20.1.

The shaft is then adjusted to its shortest poSsible length whilst overriding any locking mechanism or
detent, if gossible. A compressive force of (210 + 10) N is applied instead of the tensile force for 1| min.

After the test, the machine shall comply with the acceptance criteria of 20.1 and shall not have $eparated
or permanently deformed to a degree that the mechanical safety of the machine as requirdd by this
standard is impaired as a result of the applied force.

19.105.2 | Brush cutters-and brush saws equipped with telescopic shafts shall be provided with locking
detents thpt, when engaged, prevent

— relative pnovemeént or rotation of the shaft elements; and

— shaft eltfments and other parts from becoming separated or damaged.

Compliance is checked by the following test.

The shaft length is adjusted fo its maximum locking detent length in accordance with 8.14.2 b). One end of
the shaft is fixed, while the other end is subjected, in turn, to the following:

— a tensile force of (210 + 10) N for 1 min;
— a compressive force of (210 + 10) N for 1 min; and

— a torque of (6 £ 1) Nm in both directions.
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During the test, there shall be no

— relative

— relative

linear movement of shaft elements exceeding 10 mm;

rotation of shaft elements exceeding 5°.

The test is then repeated for all other shaft locking detent lengths in accordance with 8.14.2 b).

19.105.3 Brush cutters and brush saws equipped with telescopic shafts shall be so designed that the
drive to the cutting accessory is possible only when the shaft is adjusted to a configuration that fulfils the

dimensio
Complian
19.106

If a lawn
designed

— the requirements of 19.101 are fulfilled after removal of the grass catcher; or

— the ma
catcher.

NOTE 101
Complian
20 Mec
This clau
20.1 Re

Machines
handling

Complian

hal requirements of 19.103.
ce is checked by inspection, by measurement and by functional test.
Grass catcher and guards

trimmer or lawn edge trimmer is fitted with a grass catcher in accerdance with 8.14.2
so that either

Chine is provided with a means that de-energizes the cutting means after removal of

An example of a lawn trimmer with a grass catcher is shown.in Figure 106.
ce is checked by inspection.

hanical strength

be of Part 1 is applicable, except as follows:

placement:

hat may be.expected.

ce is checked by the tests specified in 20.2, 20.3 and 20.4.

Immediat

it shall be

the grass

shall have ade€quate mechanical strength, and shall be so constructed that they withstiand rough

ply_after the tests, the machine shall withstand the electric strength test as specified i

n Annex D

between live parts and accessible parts, and live parts shall not have become accessible, as specified

in Clause

9.

Damage to the finish, small dents and cracks which do not reduce creepage distances or clearances
below the values specified in 28.1, or small chips which do not adversely affect protection against shock or
moisture are neglected. Damage to the cutting means, cutting means guard, cutting head, cutting
accessory or cutting accessory guard, as applicable, during the test of 20.3.1 are ignored.

NOTE The strength and rigidity of the cutting means guard and the cutting head are covered in 20.101. The strength and rigidity of
the cutting accessory guard and the cutting accessories are covered in 20.102.
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The mechanical safety of the machine as required by this standard shall not be impaired. If a decorative
cover is backed by an inner cover, a fracture of the decorative cover is neglected when the inner cover
withstands the test after removal of the decorative cover.

20.3 Replacement:
For hand-held trimmers, grass trimmers, brush cutters and brush saws, 20.3.1 applies.

For walk-behind trimmers, 20.3.2 applies.

Compliane of cutting means guards is checked by the tests of 20.107 and the compliance ¢f cutting
heads is ¢hecked by the tests of 20.102.

20.3.1 Heplacement:

Machines) except for walk-behind trimmers, are dropped three times in total on'a concrete surface from
a height of 1 m.

The machine is configured for use according to 8.14.2 a), fitted with,the cutting head or cutting
accessory and placed on the concrete surface in a stable resting position.

Y.

For the firgt drop, the machine is lifted vertically by 1 m and allowed to drop onto the concrete surface.
For the seccond drop:
— the machine is placed on the concrete surface as.in the first test;

— the machine is lifted vertically by 1 m; then

— the madhine is rotated about its longitudinal axis approximately 90° in the most unfavourablg direction
prior to dropping onto the concrete surface.

For the third drop:
— the machine is placed an the concrete surface as in the first test;
— the machine is lifted-vertically by 1 m; then

— the maching.is rotated about its longitudinal axis approximately 180° prior to dropping onto thg concrete
surface.

Secondary impacts shall be avoided.

NOTE A method for avoiding secondary impacts is tethering.

For machines with handles having a storage configuration in accordance with 8.14.2 b) 109), the three
drops are repeated on a separate sample with the handle adjusted to the storage configuration.

In addition, grass trimmers, brush cutters and brush saws are subjected to three impacts that result
from the machine being tipped over to strike a concrete surface, from the vertical standing position with the
cutting head or the cutting accessory downwards. The sample is rotated to its three most unfavourable
positions prior to being released.
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Each drop shall be conducted on a separate machine. At the manufacturer's request, each drop may be
conducted on the same machine.

20.5 Addition:

This subclause of Part 1 is not applicable for lawn trimmers, lawn edge trimmers and grass trimmers
that cannot be converted to a brush cutter or brush saw in accordance with 8.14.2 a) 104).

This subclause of Part 1 is applicable for grass trimmers that can be converted to a brush cutter or
brush saw in accordance with 8.14.2 a) 104), brush cutters and brush saws, except as follows:

NOTE 101 |Requirements for handle insulation on grass trimmers that can be converted to a brush cuttersor bfush saw in
accordance|with 8.14.2 a) 104), brush cutters and brush saws are covered in 21.30.

For grasg trimmers, brush cutters and brush saws, any insulation covering metal handles shall be
suitable for temperatures foreseen in normal use.

Compliarice is checked by the following test: A separate sample of the covered part shall be cpnditioned
for 168 h jat a temperature of

— (25 = 2) K higher than the maximum temperature measured during'the test of Clause 12;
or
— (70 2)1°C;

whichevey is higher.

After condlitioning, the sample shall be allowed'to attain approximately ambient temperature.
The insulating covering shall not

— have pgeled off;

— be able|to move longitudinally; or

— have sfirunk to sutfiran extent that the required insulation is not given.

After this] the sample shall be maintained for 4 h at a temperature of (=10 = 2) °C and then impmediately
subjecteq to an /mpact applled by means of an apparatus (see lgure 115) wn‘h a We/ght ”A " having a
mass of 30 3507 ’ fraraer ige of which
is placed on the sample. One /mpact sha/l be app//ed to each place Where the covering /s likely to be weak
or damaged. The distance between the impact points shall be at least 10 mm.

After this, an electric strength test is carried out according to Clause D.2 using 1 250 V a.c. between
— the handles and grasping surfaces in contact with foil; and
— the spindle of the machine and any surface within 300 mm of the spindle of the machine.

During this test, no flashover or breakdown shall occur.
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Dimensions in millimetres
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IEC
su0382a
Key
A weight withh mass of (300 %5) g
B chisel made of hardefied steel
1 fixing arm
2 sample

3 base havinga mass of at least 10 kg
4 chisel detail

5 chisel isometric view

6 chisel plan view

7 chisel bottom view

Figure 115

Impact test apparatus for handle insulation
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20.101 Strength of lawn trimmers, lawn edge trimmers and grass trimmers

20.101.1

General

The mechanical strength of lawn trimmers, lawn edge trimmers and grass trimmers shall be adequate
for normal use.

Complian

20.101.2

ce is checked by the tests given in 20.101.2 to 20.101.6.

Cutting means guard drop test

The stren
means of

One sam
falls throd
be used
string will
Figure 11

Seconda

NOTE A mq

If the ma
and then
failure of

After the
retaining

gth of the cutting means guards of hand-held trimmers and grass trimmers are
the following drop test.

ple of the complete machine without the supply cord is dropped three times so that
gh a vertical distance of (900 £ 10) mm onto a smooth horizontal congrete surface. A
0 suspend the machine so that the desired orientation of the machine is achieved. (
allow the machine to fall in the correct orientation to test the guard of the cutting

b).

[y impacts shall be avoided.

thod for avoiding secondary impacts is tethering.

thine has a provision for fitting a grass catcher,the test is performed with the grass ca

repeated with the grass catcher removed. Damage to the grass catcher is considered
his test.

ests, the guard shall not have beceme detached nor shall it show any visible cracks. S
Clips shall still be secure.

tested by

the guard
string may
Lutting the
head (see

cher fitted
hot to be a

crews and
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Dimensions in millimetres

Key

1 concrete s!

20.101.3

For hand
applying 3
for 30 s.

During the

test, the guard shaflnot have distorted permanently to the extent that the guard does not compl,

document

900 +10

%

IEC

su4168

irface

Figure“116

Cutting means guard drop test
Cutting means guard rigidity
held trimmers and grass trimmers, the rigidity of the cutting means guard is ch

force, at any point, «equivalent to the weight of the machine in the most unfavourablg

test, the guard shall not have become detached, nor shall it show any visible cracks

20.101.4

Strength of the cutting head

ecked by
direction

After the
with this

The mechanical strength of the cutting head on hand-held trimmers, walk-behind trimmers and grass

trimmers

shall be adequate for normal use.

Compliance is checked by the test given below.

One sample of the complete machine is dropped so that the cutting head, in a horizontal plane, falls
through a vertical distance to make contact with a rigidly supported horizontal steel block. The drop height
A (see Figure 117) is

—(900 £ 1

0) mm for hand-held trimmers and grass trimmers; and
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— (250 = 10) mm for walk-behind trimmers.

A string may be used to suspend the machine so that the desired orientation of the machine is achieved.
Cutting the string will allow the machine to fall in the correct orientation to test the cutting head (see

Figure 117).

Damage to other parts during this test shall be ignored.

It is not necessary for the machine to be operable after the test.

If the mafhine 1S operable, then immediately following the test, the machine shall be run at |ts highest
attainablg speed for 30 s both with and without cutting means.

If the macghine is not operable and the cutting head is not visibly damaged, all parts of the cutting head
that are replaceable by the user and which can be transferred are fitted to a new machine.| This new
machine [s then run at its maximum speed for 30 s both with and without cutting'means.

No parts shall become detached and no visible cracks shall have developed:

1 \

.3

su4169

Key

1 shaft
2 cutting h¢ad
3 steel bloc
4 rigid suppprt farsteel block

A distance from uuttillg head-to-steetblock

Figure 117
Cutting head strength test

20.101.5 Maechanical strength of grass catchers
Grass catchers, if any, shall have adequate mechanical strength.

Compliance is checked by the test of 20.3.2.
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20.101.6

Mechanical strength of non-metallic pivoting cutters

Pivoting cutters, employed as cutting means for grass trimmers, shall have adequate mechanical

strength.

Compliance is checked by the following test.

NOTE 101 It

is important to take proper precautions to ensure operator safety during this test.

The tests are done at an ambient temperature of (25 + 10) °C.

The cutte
25+ 1) m

The same
No part sh
20.102 S
20.102.1

The mech

Compliance
20.102.2

20.102.2.
adequate.

Complian

's shall not break apart when the cutting head is impacted once against a steel rod 0f
Im according to Annex CC.

pivoting cutters shall then not break or crack when operated at maximum speed for 3
all have broken off a pivoting cutter, reducing its total length by morethan 1 mm.
ptrength of brush cutters and brush saws

General

pnical strength of brush cutters and brush saws shall be adequate for normal use.

s checked by the tests given in 20.102.2 to 20.102.4.

Cutting accessory guard strength

The strength of the cutting accessory guards specified in accordance with 8.14.

be is checked by the tests)specified in 20.102.2.2, 20.102.2.3 and 20.102.2.4. During

the cutting accessory guard, shall not break or show cracking visible with normal vision. Afte

the cuttin

20.102.2.2

minimum

— (40 £ 2)

g accessory guard.dimensions shall comply with ISO 7918:1995.

Df 4 h at aiguard temperature of

°C;.and

diameter

P shall be

) the test,
I the test,

The cutting accessory is removed prior to the test. The sample is conditioped for a

~(0£3)°C.

It is not required to heat up or cool down the entire machine.

The machine is mounted on a swivel bracket at the end of the machine furthest away from the cutting
accessory, with the cutting accessory guard in its lowest suspended position (see Figure 118).

The cutting accessory guard is subjected to a total of 50 blows at each temperature from a steel
hammer suspended on a pendulum length of (700 + 5) mm. The pendulum arm shall be as light as
possible. The weight of the hammer shall correspond to a potential energy of the total pendulum system of

(25+0,5)

J with the hammer raised to a height of 1 000 mm.
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20.102.2.3 The hammer is raised to a height of (1 000 + 10) mm above the point of impact with the
cutting accessory guard and allowed to fall so that it strikes the cutting accessory guard rear edge
(see Figure 118 a)). The test is conducted so that the rear edge of the cutting accessory guard is
subjected to a total of 25 blows conducted in succession as quickly as possible after the temperature
conditioning for each temperature specified in 20.102.2.2.

20.102.2.4 The hammer is raised to a height of (1 000 + 10) mm above the point of impact with the
cutting accessory guard and allowed to fall so that it strikes the cutting accessory guard from the side
where the cutting accessory rotates towards the guard (see Figure 118 b)). The test is conducted so that

the side of the cutting accessory guard is subjected to a total of 25 blows conducted in succession as
quickly as ,nnceihln after the fnmpnmfum nnndiﬁnning foreach fpmpnmfurp Q’npr‘iﬁnrl n20 102 9_2_
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Dimensions in millimetres
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b) Side impact
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Qﬁa
£
Q
IEC
su4172
¢) Hammer
Key
1 swivel bragcket
2 direction qf rotation
Figure 118

Cutting accessory guard test
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20.102.3 Cutting accessory guard rigidity

The rigidity of the cutting accessory guard is checked by applying a force, at any point, equivalent to the
weight of the machine in the most unfavourable direction for 30 s.

During the test, the guard shall not have become detached, nor shall it show any visible cracks. After the
test, the guard shall not have distorted permanently and the screws and retaining clips shall still be
secure.

20.102.4 Strength of cutting accessory

The mechpnical strength of the cutting accessory shall be adequate for normal use.

Compliange is checked by the following test.

NOTE 101 It}is important to take proper precautions to ensure operator safety during this test.
The tests pre done at an ambient temperature of (25 £ 10) °C.

The cutting accessory shall not break or crack when impacted once“against a steel rod of diameter (25
+ 1) mm agcording to Annex CC.

The samd cutting accessory shall then, without any adjustinents, not break or crack when operated at
maximum speed for 5 min.

If the machine is not operable, this may be accomplished by assembling the cutting accessory to a new
machine dample or to an external driving device.

The final verification for cracks shall be done by visual inspection using normal vision.

A

These requirements are applicable to all-cutting accessories specified in accordance with 8.14.
21 Congtruction

This clause of Part 1 is applieable, except as follows:

21.17.1  Addition:

This subclause ‘of Part 1 is also applicable for an operator presence sensor that either functions as a
lock-off dgvice or is locked off as a switch.

21.17.1.3 Replacement of Table 7:

Table 7
Switch trigger force

Trigger type Force (N)

Single finger trigger
100

(trigger length < 30 mm)

Table 7 Continued on Next Page
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Table 7 Continued

Trigger type Force (N)

Multi finger trigger
150
(trigger length = 30 mm)

Operator presence sensor 100

21.18 Replacement:

Requirementsforpowerswitchesforattmachinesarespecifiedim2t-t8-t———

Additiona] requirements for power switches for lawn trimmers and lawn edge trimmers.are specified in
21.18.1.2/or 21.18.101.

Additional requirements for power switches for grass trimmers, brush cutters and brush|saws are
specified in 21.18.101.

21.18.1 |Replacement:

The power switch required by 21.17 shall be a momentary power switch without a lock-¢n device,
which cam be switched on and off by the user without the need-{arelease any of the handle(s) identified in
accordange with 8.14.2 b) 109).

The cutting means or cutting accessory shall operate-within 1 s after actuation of the power switch,
provided the lock-off device, if applicable, has been first actuated.

NOTE The yip to 1 s delay provides an allowance for a self-¢hecking function of electronic controls.
Compliarice is checked by inspection, bysmeasurement and by manual test.
21.18.1.1] This subclause of Part-1\is not applicable.

21.18.1.2l Replacement:

For lawn|trimmers and lawn edge trimmers, power switch triggers shall be so located, d¢signed or
guarded that inadvertent operation is unlikely to occur.

It shall ndt be possible to start the machine when a rigid sphere with a diameter of (100 + 1) mmjis applied
to the pTwer switch in any direction with a single linear motion. Alternatively, the requirements of

21.18.10 t-shaitbe-futfitted-

Compliance is checked by inspection and by manual test.

21.18.2 This subclause of Part 1 is not applicable.

21.18.2.1 10 21.18.2.4 These subclauses of Part 1 are not applicable.
21.18.101 Inadvertent starting prevention

Grass trimmers, brush cutters and brush saws shall be provided with a power switch having a lock-off
device such that at least two separate and dissimilar actions are required before drive to the cutting
means or cutting accessory is possible. It shall not be possible to achieve these actions with a single
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grasping motion or a straight line motion within any grasping surface identified in accordance with 8.14.2
a).

Drive to the cutting means or cutting accessory shall only be enabled when the lock-off device is
operated prior to the power switch.

It shall not be necessary to sustain the actuation of the lock-off device until the power switch is activated,
provided:

— the power switch or an operator presence sensor (if any) is activated within 5 s of the release of the
lock-off dgvice;amd

— there is fa visual or audible indication as soon as the lock-off actuator is released and continugs at least
until the ppwer switch or operator presence sensor (if any) is activated;

or

— an operator presence sensor (if any) is activated prior to the release;af/the actuator of thHe lock-off
device.

NOTE 101 The visual or audible indication is intended to only indicate the state of the'machine.

After the Iower switch is released, the machine shall returnmyte’the original locked state (i.e. at{least two
separate and dissimilar actions are required before drive-to the cutting means or cutting accpssory is
possible)

—within 5 ; or

— no later fhan when the cutting means or cutting accessory has come to a complete stop,
whichevetl is longer, unless

— an operator presence sensor-is provided; and

— the hand is not released-from the operator presence sensor.

Compliange is checKed by inspection, by measurement and by manual test.

Additionally, forJock-off devices that are actuated in a direction generally perpendicular to the lohgitudinal
vertical plane)of the machine, (see Figure 119), and that are located within any gripping Surface of
handle(s) or grasping surface(s) identified in accordarnce with 8.14.2 a), to determine it it Is possible to
actuate the power switch and the lock-off device with a single grasping motion or a straight line motion,
compliance is checked by the following test:

With the power switch in the "off" position, a 25 mm diameter x 75 mm long steel rod with a force not
exceeding 20 N is applied to the lock-off device in any direction. The steel rod shall be applied such that its
cylindrical surface bridges the surface of the lock-off device and any surface adjacent to the lock-off
device. During the test, it shall not be possible to actuate the power switch with a force not exceeding 20
N.
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21.18.102 Operator presence sensor

The operator presence sensor, if any, shall be incorporated in the handle or grasping surface associated
with the power switch.

The function of the operator presence sensor may be achieved by one or any combination of
mechanical, electrical or electronic means.

NOTE 101 An example of an operator presence sensor is shown in Figure 119.

Compliancetschecked by inspection:

su3R75

Key
1 lock-off dgvice
2 operator presence sensor

3 power switch

Figure 119

Example of an operator presence sensor

21.18.103 _Reverse rotation selector

If the machine is provided with a reverse rotation selector, it shall permit reverse rotation of the cutting
means or cutting accessory at a rotational speed

—no greater than 30 % of the maximum speed in the primary rotation direction; or

— up to maximum speed, provided the machine when operating in the reverse rotation direction, fulfils all
of the requirements of this standard.

Compliance is checked by inspection, by measurement and by relevant tests.

21.30 Replacement:
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For grass trimmers that can be converted to a brush cutter or brush saw in accordance with 8.14.2 a)
104), brush cutters and brush saws, handles, as specified in the instruction manual in accordance with
8.14.2 b) 109), shall be formed of insulating material or, when of metal, shall be either adequately covered
by insulating material or their accessible parts shall be separated by insulating barrier(s) from metal parts
that may become live by the spindle or any surface within 300 mm of the spindle. These insulating barriers
are not to be regarded as basic insulation, supplementary insulation or reinforced insulation.

Compliance is checked by inspection and by the tests of 20.5.

21.35 This subclause of Part 1 is not applicable.

21.101 Lawn trimmer and lawn edge trimmer cutting elements

For lawn [trimmers and lawn edge trimmers, the cutting means shall consist offoné or more non-
metallic clitting elements mounted on or emerging from a cutting head.

Compliange is checked by inspection and by functional test.
A cutting felement shall consist of one of the following:

— a non-metallic filament line; or

— a non-metallic freely pivoting cutter.

Machines|having cutting means using one or more cutting elements of continuous filament{line (e.g.
wound on|a spool contained either in the cutting head-or other attachment) shall incorporate a|means to
automatically limit the filament line to its correct operating length after the line has been extended and/or
the machipe is operated.

Compliange is checked by inspection.
A cutting felement shall have a kinétie energy of not more than 10 J.

For the purposes of this standard, the kinetic energy, in Joules, shall be determined by megns of the
following fprmula:

kinetic energy = 1/2 my?

where

m is the mass of the length L of the conditioned cutting element, in kilograms (see Figure 120), where
cutting elements of hygroscopic material are stored for at least seven days in a humidity cabinet under
the same conditions as those required for the test of 14.1 before carrying out the test and measurement;

v is the maximum attainable velocity of point Z which is half-way along the length L of the cutting
element, in metres per second.

Therefore:

v—=0,104 7 n(r— (L/2))

where
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n is the maximum speed of the machine, in revolutions per minute;

r is the distance from the axis of rotation of the cutting head to the outer tip of the cutting means, in
metres;

L is the measured length of the cutting element, in metres.

Compliance is checked by measurement and by calculation.
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L /2

su4173

a) Filament line

IEC

IEC

sud174

b) Pivoting cutter
Key
L length of the cutting element
r distance from the axis of rotation of the cutting head to the outer tip of the cutting means

Z point which is half-way along the length L of the cutting element

Figure 120

Lawn trimmer and lawn edge trimmer cutting means measurement
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21.102 Lawn trimmer and lawn edge trimmer cutting elements

For lawn trimmers and lawn edge trimmers, the minimum distance from the guard specified in 19.101
to the nearest point of the power switch shall be at least 600 mm with the handle adjusted to its shortest
operating position in accordance with 8.14.2 b) 109).

NOTE 101 Minimum distance requirements for lawn trimmers with a guard in accordance with Figure 107 c) are specified in
19.101.1.4.

For grass trimmers, the minimum distance from the guard specified in 19.101 to the nearest point of the

power switch shall be at least 750 mm with the handle adjusted to its shortest operating position in
accordange with 8.14.2 b) 109).

Compliarice is checked by measurement.
21.103 |Lawn edge trimmer cutting head ground contact

Lawn edpe trimmers shall be designed so as to prevent contact of the.cutting head with the ground
during ngrmal use. This may be fulfilled by the design of the guard specified in 19.101.2.

Compliarice is checked by the following test.

A lawn egflge trimmer with its cutting means removed is placed on a flat level surface such thaf the plane
of the cufting means is perpendicular to the surface. With the machine in any operating configuration in
accordanpe with 8.14.2 b), there shall be no contact between the cutting head and the surface.

21.104 (Cutting head and cutting accessory retention

Machineq shall be provided with a means for.securing the cutting head and cutting accessory[to prevent
loosening during use.

For macHhines not provided with a.reverse rotation selector, the cutting head or cutting accegsory may
be retaingd by a thread that is self*tightened by the driving torque of the spindle.

For machines that are provided with a reverse rotation selector, the retention system shall[ not allow
relative motion exceeding.15° of the cutting head or cutting accessory and its retainer in eithgr direction
upon application of atorque applied to the cutting head or cutting accessory.

Compliarice is—cheécked by inspection and by the following test for all cutting heads arld cutting
accessofries).except for those that are only retained by a thread that is self-tightened by the driing torque
of the spihdle:

a) The cutting head or cutting accessory is installed in accordance with 8.14.2.
b) The spindle of the machine is locked.

¢) A torque of 5 Nm is applied for 5 s to the cutting head or a torque of 15 Nm is applied for 5 s to the
cutting accessory, as applicable.

The test is conducted five times in each direction of rotation.
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21.105

21.105.1

Grass trimmer cutting means

The cutting means of grass trimmers shall consist of one or more non-metallic cutting
elements mounted on or emerging from a generally circular cutting head.

Compliance is checked by inspection.

21.105.2 A cutting element shall consist of one of the following:

— a non-metallic filament line; or

— a non-metallic freely pivoting cutter.

Grass trimmers using one or more flexible cutting elements of continuous filament ling. (e.g. w
spool cor
automaticglly limit the filament line to its correct length after the line has been extended 3

machine

Compliange is checked by inspection and by functional test.

21.106

Walk-behjnd trimmers do not require a harness to be provided.

Hand-held trimmers and grass trimmers, having a-mass below 7 kg, do not require a harn

provided

Hand-held trimmers and grass trimmers having a mass of 7,0 kg to 8,5 kg shall at least be|
with a single shoulder harness.

Brush cutters having a mass of 8,5 kg or less shall at least be provided with a single shoulder hg

Hand-held trimmers, grass trimmers and brush cutters having a mass exceeding 8,5 kg

provided

designed

All brush|saws-shall be provided with a double shoulder harness and a hip pad. The hip pa

made of

cushion th

i$ operated.

Shoulder harness

with a double shoulder harness and a hip pad. The hip pad shall be made of flexible m3

bund on a

tained either in the cutting head or other attachment) shall incorporate a means to

nd/or the

ess to be

provided

rness.

shall be
terial and

to be attached to-either the machine or the harness, in order to cushion the operator from
impacts caused by the machine and to reduce the transmission of vibrations.

flexible.material and designed to be attached to either the machine or the harness, i

shall be
order to

e.operator from impacts caused by the machine and to reduce the transmission of vibrations.

Any shoulder harness provided with the machine shall be adjustable to the size of the operator and its
operation shall be in accordance with 8.14.2 b) 110) and shall be

— designed in a way for easy removal; or

— equipped with a quick release mechanism that ensures that the machine can be removed or released
quickly from the operator.

A quick release mechanism, if provided, shall be positioned either at the connection between the machine
and harness or between the harness and operator.
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The quick release mechanism shall only allow separation by deliberate action of the operator. If a quick
release mechanism is provided, it shall be possible to open it while under the weight of the machine. It
shall require the use of only one hand and have no more than two release points.

NOTE 101 An example of a release point is a buckle that requires squeezing between a thumb and finger before releasing, e.g. side
release buckles.

NOTE 102 Examples of shoulder harnesses that are designed in a way for easy removal include

- a single shoulder harness; or

- a double $houlder harness where the left and right shoulder straps are not connected to each other in front of the opgrator's body;
or

- a double ghoulder harness with a strap(s) connecting the left and right shoulder straps that can be released under the load of the
machine by|using one hand and has no more than two release points.

Compliarice is checked by inspection, by measurement and by functional test using the heavie§t machine
configurafion as identified in 8.14.2.

21.107 PBalance

21.107.1| Machines intended to be used with a harness in accordance with 8.14.2 b) 110), except for
machineq as specified in 21.107.2, shall be provided with ateast one suspension point for attaching the
harness. |The suspension point(s) shall be designed such that the machine is balanced When it is
suspendqd.

Compliarice is checked by inspection, by measurément and by the following test, with the lightest and
heaviest fnachine configurations in accordance with 8.14.2. If the machine is provided with mor¢ than one
suspensipn point or if the suspension point is:adjustable, the most favourable suspension point pr position
is selectey for each test.

The effeqt of any supply cord shall be negated either by positioning it so it does not influence [the test or
by cutting it off at the point where it exits the machine.

The susppnsion point is positioned at a vertical distance of (775 £ 25) mm above the ground, the machine
is suspended from this point-and the following dimensional requirements shall be fulfilled:

— for ha:ld-held trimmers and grass trimmers: a distance from the ground to the nearest ppint of the
cutting means-orcutting accessory shall be (150 + 150) mm; and

— for brugh-cutters and brush saws: a distance from the ground to the nearest point of the blade shall be
(200 £ 100) mm.

21.107.2 Grass trimmers, brush cutters and brush saws intended to be used with a harness in
accordance with 8.14.2 b) 110), and designed to be supported by the ground shall be provided with at
least one suspension point to which the harness is attached, so the ground contact force is not greater
than 20 N.

Compliance is checked by inspection, by measurement and by the following test with the lightest and
heaviest cutting means or cutting accessories specified in accordance with 8.14.2.

The effect of any supply cord shall be negated either by positioning it so it does not influence the test or
by cutting it off at the point it exits the machine.
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If the machine is provided with more than one suspension point or if the suspension point is adjustable, the
most favourable suspension point or position is selected for each test.

The force

applied to the ground by the machine is measured.

21.108 Cutting accessory cover

Machines with a metallic cutting accessory shall be provided with a cover, which shall be so designed
that it remains attached to the cutting accessory during transport and storage.

Complian
22 Inter

This claus

22.6 Addlition:

For mach
continuou

For mach
cycles sto

For mach
subjected
to go beyd
NOTE 101 |
23 Com
This claus

23.1.101

Switches

fe IS checked by InSpection.
nal wiring

e of Part 1 is applicable, except as follows:

hes without rotation limiting end stops, the rotatable parts of themachine are subjecte
5 rotations in each direction with any intermediate locking detéents disabled.

nes with rotation limiting end stops, the rotatable parts of the machine are subjecteq
b to stop, with any intermediate locking detents disabled.

nes with rotation limiting end stops, after the.2 000 cycles are completed, each end sto
to a gradually applied torque of 6 Nm for Jmin. The end stop shall not allow the rotatin
nd the limits of its intended travel.

termediate locking detents are not considered to be rotation limiting end stops.
ponents
e of Part 1 is applicable, . except as follows:

Replacementrof'the sixth paragraph:

bhall further-be classified as follows with respect to endurance:

— power slwitches for grass trimmers, brush cutters and brush saws: for 50 000 operating cy¢

i to 2 000

to 2 000

o shall be
h element

€s;

"

— power switches for lawn trimmers and lawn edge trimmers: for 10 000 operating cycles;

— power switches which possess series electronics in addition shall also endure 1 000 operating cycles

with the el

ectronics bypassed;

NOTE Switches without any declared endurance with the electronics bypassed have been tested, by default, to 1 000 operating
cycles in accordance with IEC 61058-1:2008.

— switches other than power switches, such as speed selector switches, which are likely to be switched
under electrical load: for 1 000 operating cycles. However, this test is not required, if the requirements of
this standard are met with the switch short-circuited,;

— switches other than power switches that either
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« are intended for operation without electrical load, and which can be operated only with the aid of a
tool or are interlocked so that they cannot be operated under electrical load; or

« provide a motor direction reversing function; or
« are switches for 20 mA load as classified in 7.1.2.6 of IEC 61058-1:2008

are not required to possess any particular endurance characteristic.

23.1.10.2 Replacement of the third paragraph:

Power switches for grass trimmers, brush cutters and brush saws are tested for 50 000| operating
cycles. Power switches for lawn trimmers and lawn edge trimmers are tested for 10¢000| operating
cycles.

23.3 Addition:

This subglause is not applicable for lawn trimmers, lawn edge trimmers_and grass trimmers that
cannot bg converted to a brush cutter or a brush saw.

For brustcutters, brush saws and grass trimmers that can be converted to a brush cutter ¢r a brush
saw, profection devices (e.g. overload or over-temperature protection devices) or circuits that|switch off
the mach|ne shall be of the non-self-resetting type.

24 Supply connection and external flexible cords
This clausge of Part 1 is applicable, except as follows:
241 Replacement:

Lawn trimmers and lawn edge trimmers-shall be provided with one of the following means of gonnection
to the supply:

— an appliance inlet having «at least the same degree of protection against moisture as marked in
accordange with 8.1 for the-machine; or

— a supply cord with.alength between 0,2 m and 0,5 m and fitted with a plug or other connectorf having at
least the same degtee of protection against moisture as marked in accordance with 8.1 for the miachine; or

— a supply cord with a minimum length of 6 m and fitted with a plug.

Grass trimmers, brush cutters and brush saws shall be provided with one of the following means of
connection to the supply:

— an appliance inlet having at least the same degree of protection against moisture as marked in
accordance with 8.1 for the machine; or

— a supply cord with a length between 0,2 m and 0,5 m and fitted with a plug or other connector having at
least the same degree of protection against moisture as marked in accordance with 8.1 for the machine.

Plugs, connectors and appliance inlets shall be suitable for the ratings of the machine.
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Appliance inlets shall not allow the introduction of a connector complying with the standard sheets of IEC
60320 except for IEC 60320-2-3, unless the machine is rated IPXO0.

Compliance is checked by inspection and by measurement.

The cord is measured from where it exits the machine to where it enters the plug. The length of a cord
guard projecting from the body of the machine or from the body of the plug is included in the measurement
when determining the length of the cord.

NOTE In Canada and the United States of America, the following additional conditions apply:

The appliange inlet or the attachment plug on the supply cord shall be constructed so that, when inserted in the.conpector of an
extension cofd, the blades will not be energized until they are inaccessible to contact.

Compliance |s checked by the following test.

The receptagle shall be connected to the extension cord of the test assembly illustrated in Figure 421\with the plug ingerted in the
receptacle ds far as possible. The plug shall be withdrawn not more than the distance necessary to permit the test probe to be
inserted between the plug body and the extension cord receptacle. The test probe shall be inserted with a force of 18 N (4,1 Ib) or
less, until the probe contacts one blade of the plug. While the probe is in contact with the blade, the electrical continliity shall be
determined by an ohmmeter or similar instrument between the contacts of the extension eord-receptacle and the test prope. The test
probe shall rjot contact any current-carrying blade of the attachment plug while the plug is.conductively connected to the ¢onnector of
the extensiop cord. The test shall be repeated for the other blade of the attachment plug:

Dimensions i millimetres

2
3
B =351
1
o = l :
— ~ -
Y9
™
4
5u0520d IEC
Key
1 GH (grounding open)
2 extension cord receptacle (three wire grounded)
3 continuity tester
4 test probe made of 1,5 mm thick metal
Figure 121

Test assembly for accessibility of attachment plug blades
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24.2 Addition:

A type Z attachment is allowed on lawn trimmers and lawn edge trimmers. A type Z attachment is not
allowed on grass trimmers, brush cutters and brush saws.

24.4 Replacement of NOTE 1 and NOTE 2:
NOTE 1 In the United States of America, the following conditions apply:

Supply cords shall be not lighter than type SJOW, SJTW, or the equivalent that is oil and weather resistant in accordance with the
National Electrical Code, ANSI/NFPA 70

Attachment|plugs and cords shall be equal to or greater than the rating of the machine.
NOTE 2 In €anada, the following conditions apply:

Supply corgds shall be not lighter than type SJIOW, SJTW, or the equivalent that is oil and weather.resistant in accordance with the
Canadian EJectrical Code, Part 1.

2413 Modification:

This requjrement applies to supply cords and interconnection cords(

Replacement of Table 9:
Table,9
Pull and'torque value
Mass of machine as specified in 5.17 Pull Torque
kg N Nm
All machinges 100 0,35

25 Terminals for external conductors
This clause of Part 1 is applicable.
26 Proyision forearthing

This clause of Rart 1 is applicable, except as follows:

26.1 Replacement:

Machines shall have no provision for protective earthing.
Compliance is checked by inspection.

26.2 to 26.5 These subclauses of Part 1 are not applicable.
27 Screws and connections

This clause of Part 1 is applicable.
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28 Creepage distances, clearances and distances through insulation

Replacement:

28.1 Creepage distances and clearances shall not be less than the values in millimetres shown in
Table 12. The values specified in Table 12 do not apply to cross-over points of motor windings.

The values in Table 12 are equal or larger than the values required by IEC 60664-1, when all the following:

— an overvoltage category ll;

— a materi

— a pollufion degree 1 for parts protected against deposition of dirt and for lacquered or ¢

windings;
—a polluti
— inhomog
— transien
are applie
Protection
— encapsu

— protecti
between g

— enclosu
generated

NOTE 1 An 4

If a resongnce voltage-occurs between the point where a winding and a capacitor are connected

and meta
and clear

bl group 1,

bn degree 3 for other parts;
eneous electric field;

overvoltages originating in the equipment not exceeding 4000 V

against deposition of dirt may be achieved through the use of
lation with a minimum thickness of 0,5.fam; or

e coatings that prevent the combined deposition of fine particles and moisture on
onductors. Requirements for.these types of protective coatings are described in IEC 6(

res that prevent the ingress of dust by means of filters or seals, provided that n
within the enclosuretitself.

xample of encapsulation is potting.

parts‘which are separated from live parts by basic insulation only, the creepage
ance shall not be less than the values specified for the value of the voltage impos

resonanceg

namelled

surfaces
664-3; or

0 dust is

together,
distance
ed by the

,'these values being increased by 4 mm in the case of reinforced insulation.

Compliance is checked by measurement.

For machines provided with an appliance inlet, the measurements are made with an appropriate connector
inserted. For other machines, they are made on the machine as delivered.

For machines provided with belts, the measurements are made with the belts in place, and the devices
intended for varying the belt tension adjusted to the most unfavourable position within their range of
adjustment, and also with the belts removed.

Movable parts are placed in the most unfavourable position; nuts and screws with non-circular heads are
assumed to be tightened in the most unfavourable position.
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The clearances between terminals and accessible metal parts are also measured with the screws or nuts
unscrewed as far as possible, but the clearances shall then be not less than 50 % of the value shown in
Table 12.

Table 12
Minimum creepage distances and clearances

Dimensions in millimetres

Other machines

Class lll tools

Dist

(machines)

Working voltage > 130

Working voltage > 280

hAnces

Working voltage < 130
\

Vand <280V

Vand §

480 V

Creepage
distance

Clearance

Creepage
distance

Clearance

Creepage
distance

Clearance

Creepage
distance

Clearance

enamelled

deposition

—if not pro
against de
dirt

Between pérts of
different pdtential 2:

—if lacquered or

windings or

if protected against

bf dirt

lected
osition of

1,0

2,0°

1,0

1,5

1,0

2,0°

1,0

1,5

2,0

3,0°

2,0

2,5

2,0
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bf dirt
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ve parts and
parts over
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—if the livel parts are
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osition of

— for other |ive parts
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bf dirt

5,0

5,0

5,0

5,0

6,0

8,0

6,0

8,0

10,0°

16,0°

6,0

8,0

Between ni

etalparts

insulation

separated by
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2,5

2,5

4,0

4,0

8,0°

4,0

@ The clearances specified do not apply to the air gap between the contacts of thermal controls, protective devices, switches of
micro-gap construction, and the like, or to the air gap between the current-carrying members of such devices where the clearance
varies with the movement of the contacts.

® These creepage distances are slightly lower than suggested by IEC 60664-1. Creepage distances between parts of different
potential (functional insulation) are only associated to fire hazard, not to electric shock hazard. As products in the scope of IEC
62841 are products supervised during normal use, lower distances are justified.

¢ These creepage distances may be reduced to values in accordance with IEC 60664-1, if the insulation parts are of material
group |l or lower.

Table 12 Continued on Next Page
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Table 12 Continued

Dimensions in millimetres

Dista

Other machines

Class lll tools
(machines)

Working voltage <130 | Working voltage > 130 | Working voltage > 280
nces \'/ Vand €280V Vand €480V

distance distance distance distance

Creepage | Clearance | Creepage | Clearance | Creepage | Clearance | Creepage | Clearance

voltage bein

9 Windings are considered to have basic insulation if they are wrapped with tape and then impregnated, or if they are covered with
a layer of self-hardening resin, and if, after the test of 14.1, an electric strength test as specified in Clause D.2 is withstood, the test

g applied between the conductors of the winding and metal foil in contact with the surface of the insulation.

It is sufficier
not possiblg

accordancel

values requ

¢ These creppage distances are valid for frequencies up to 30 kHz. For higher frequencies, creepage distances)shall bg

insulation pgrts are of material group Il or lower and/or for working voltages < 400 V, however they shall,not'be lower th

t that the wrapping and impregnation, or the layer of self-hardening resin, cover the windings only at places
to obtain the creepage distance or clearance specified for lacquered or enamelled windings.

with IEC 60664-4. Creepage distances and clearances can be reduced in accordance with IEG 60664-1 if

red in the column "Working voltage > 130 Vand < 280 V".

Vhere it is

in
the
An the

Distances

contact with the accessible surface; the foil is pushed into corners and the like by means of the 1

BofIEC 6
If necessd
heating e
and to th
clearance

The force

— 2 N for
similar de

— 30 N for
The way i

For mach

through slots or openings in external parts of insulating material‘are measured to m
1032:1997, but it is not pressed into openings.

ry, a force is applied to any point on internal wiring and bare conductors, other thar|
pments, to any point on uninsulated metal capillary,tubes of thermostats and simila

1 which creepage distances and clearances are measured is indicated in Annex A.

hes having parts.with double insulation where there is no metal between basic insul

supplem

two insulafions.

Means provided for fixing the machine to a support are considered to be accessible.

ntary insulation, the measurements are made as though a metal foil were present be

ptal foil in
est probe

those of
I devices,

stats and

e outside of metal enclosures, in an endeavour to reduce the creepage distapces and
s while taking the measurements.

s applied by means of the test probe B of-lEC 61032:1997, and has a value of:

internal wiring and bare conductors-and for uninsulated capillary tubes of thermo

ices;

enclosures.

ation and
fween the

Creepage distances and clearances within optocouplers are not measured if the individual insulations
are adequately sealed, and if air is excluded between individual layers of the material.

For parts of different potential, including conductive patterns on printed circuit boards, except for external
mains connection, creepage distances and clearances smaller than the minimum values specified

—in Table 12; or

— for conductive patterns on printed circuit boards as specified below

are allowed, provided
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— the requirements of Clause 18 are met if these creepage distances and clearances are short-circuited
in turn; or

— for electronic circuits, they comply with 18.6 and 18.8.

For conductive patterns on printed circuit boards, except at their edges, the minimum creepage distances
and clearances in Table 12 between parts of different potential may be reduced, as long as the peak
value of the voltage stress does not exceed:

— 150 V per mm with a minimum value of 0,2 mm, if protected against the deposition of dirt;

— 100 V per mm with a minimum value of 0,5 mm, if not protected against the deposition of dirt.

When the limits mentioned above lead to higher values than those of Table 12, the\values o

apply.

NOTE 2 Th

e above values are equal to or larger than the values required by IEC 60664-3.

28.2 Depending on the working voltage, the distance through insulation,shall be as follows:

— For wo
shall not
1,5mm, i

— For wo

be less than 1,0 mm, if they are separated by supplementary insulation, and not bg
they are separated by reinforced insulation.

'king voltages over 130 V, the distance through’insulation between metal parts shall 1

than 1,0 mm, if they are separated by supplementarylinsulation, and not be less than 2,0 mm,
separated by reinforced insulation.

— For all

working voltages, the distance through reinforced insulation used between eng

lacquered windings and accessible metakshall not be less than 1,0 mm.

The requ

red distance through insulation may be achieved through several thicknesses of solid

layers that may have intervening air between the layers such that the sum of the thicknesses g
insulation equals the required.thickness.

This requ

rement does,not-apply, if either a) or b) is fulfilled.

a) The ingulationds\applied in thin sheet form, other than mica or similar scaly material, and cons

Wi

f Table 12

rking voltages up to and including 130 V, the distance through insulation between metal parts

less than

ot be less
if they are

melled or

insulation

f the solid

sts:

he layers

for.supplementary insulation, of at least two layers, provided that any one of

. I : I bed f ! l

— for reinforced insulation, of at least three layers, provided that, when any two of the layers are
placed in contact, they withstand the electric strength test prescribed for reinforced insulation.

The test voltage is applied between the outer surfaces of the layer, or of the two layers, as
applicable.

b) The supplementary insulation or the reinforced insulation is inaccessible and meets the following
condition:

The insulation, after having been conditioned for seven days (168 h) in an oven maintained at a
temperature equal to 50 K greater than the maximum temperature rise determined during the test
of Clause 12 withstands an electric strength test as specified in Annex D, this test being made on
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the insulation both at the temperature occurring in the oven, and at approximately room
temperature.

Compliance is checked by inspection and by measurement.

For optocouplers, the conditioning procedure is carried out at a temperature of 50 K in excess of the
maximum temperature rise measured on the optocoupler during the tests of Clause 12 and Clause 18, the
optocoupler being operated under the most onerous conditions which occur during these tests.
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Annexes

The annexes of Part 1 are applicable except as follows:
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Annex |
(informative)

Measurement of noise and vibration emissions

NOTE In Europe (EN 62841-4-4), Annex | is normative.

.2 Noise test code (grade 2)

This claus

e of Part 1 is applicable except as follows:

2.2 Soyind power level determination

1221 G
Replacen

The soun

Figure 1.1
determine

The soun
weighted

eneral
ent:

0 power level shall be measured using a hemispherical measurement surface acq
D1. The acoustic environment, instrumentation, quantities to be)'measured, quantit
d, and the measurement procedure are specified in ISO 3744:2010.

j power level shall be given as A-weighted sound poweplevel in dB reference 1 pVj

directly, apd not calculated from frequency band data. Measurements shall be made outdoors or

an essent

NOTE In Euj
lawn edge
determinatio
and its amer

ally free field.

Fope, for grass trimmers with a cutting element having a kinetic energy of not more than 10 J, lawn tri
trimmers, the determination of the sound powerMNevel in accordance with 1.2.2.4 also provides the b
h of the A-weighted measured and guaranteed saund power level Ly, required by the European Directive
dments.

ording to
jes to be

V. The A-

sound pressure levels, from which the sound power.is to be determined, shall be measured

ndoors in

mmers and
bsis for the
P000/14/EC
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- N

Key
rradius of h

222 1T
1.223 1
1.2.24 |
Replacen

The test ¢
of sound-

su3251

Emisphere

Figure1.101
Microphone positions onithe hemisphere (see Table 1.101)

his subclause of Part 1 is not applicable.
his subclause of Part 1 is not applicable.
awn and garden-machinery

hent:

nvironmeht outdoors shall be a flat open space (a slope, if any, not exceeding 5/100),
reflecting objects (building, trees, poles, sign boards, etc.) within a circular area wit

isibly free
N a radius

equal to 3

pproximately three times the radius of the hemispherical measurement surface used.

For the determination of sound power level, ISO 3744:2010 shall be used subject to the following

modificati

ons:

—the microphone array shall be six microphone positions according to Figure 1.101 and Table 1.101;

— for outdoor and indoor measurements, the reflecting surface shall be replaced by an artificial surface
according to 1.2.2.101 or a natural ground surface according to 1.2.2.102. Reproducibility of results using
natural grass or other organic material is likely to be worse than that required for Grade 2 of accuracy. In
case of dispute, measurements shall be carried out in the open air and on the artificial surface according to

1.2.2.101;

— the measurement surface shall be a hemisphere with a radius, r, for which r=4 m;
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— for measurements outdoors, K,, = 0 dB;

— for measurements outdoors, the environmental conditions shall be within the limits specified by the
manufacturers of the measuring equipment. The ambient air temperature shall be in the range from 5 °C to
30 °C and the wind speed shall be less than 5 m/s. A wind screen shall be used whenever the wind speed
exceeds 1 m/s;

— for measurements indoors, the environment shall be according to ISO 3744:2010 and the value of Ksa,
determined without artificial surface and in accordance with Annex A of ISO 3744:2010, shall be <2 dB, in
which case Ky, shall be disregarded.

The artifigal surface, if used, is placed so that its geometrical centre also coincides with the origin of the
coordinatg system of the microphone positions.

The measpurement is carried out without an operator.
NOTE lt is lifely that the results from conducting tests using an operator will not achieve Grade 2 accuracy.

The A-wdighted sound power level, Ly, in dB shall be calculated in accerdance with 8.2J5 of 1ISO
3744:2010, as follows:

(1.101)
S
With LT>A determined from
—-— _ 1§ 0,1L 4,

where

L?% is the qurface time averaged sound pressure level according to 8.2.4 of ISO 3744:2010, in dB
L,a, is thel A-weighted Sound pressure level measured at the i microphone position, in dB;

K;a is the packground noise correction, A-weighted;

K, is the lenvironmental correction, A-weighted, according to the requirements of this noise test/code K,
=0dB;

Sis the area of the measurement surface, in m?;

For the hemispherical measurement surface, the area S of the measurement surface is calculated as
follows:

S = 2mr?

where the radius of the hemisphere r=4 m
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so, from equation (1.101)

Lya = Ly, +20dB

Three consecutive tests shall be carried out and the result of the test Ly, shall be the arithmetic mean,
rounded to the nearest decibel, of the three tests.

Table 1.101
Co-ordinates of microphone positions
Po:li;i.on X y y
1 +0,65r +0,65r 0,38r
2 -0,65r +0,65r 0,38r
3 -0,65r -0,65r 0,38 r
4 +0,65r —0,65r 0,38r
5 -0,28r +0,65r 0,71r
6 +0,28 r -0,65r 0,71r

1.2.2.101| Requirements for an artificial surface

The artifi¢ial surface shall have absorption coefficients as given in Table 1.102, measured in agcordance
with ISO $54:2003.

Table1.102
Absorption coefficients
125 0,1 +0,1
250 0,3 +0,1
500 0,5 +0,1
1000 0,7 +0,1
2000 0,8 +0,1
4000 0,9 +0,1

The artifigial surface shall be placed on a hard, reflecting surface and have a size of at least 3,6m x 3,6 m
placed at|the centre of the test environment. The construction of the supporting structure shall be such that
the requifements for the acoustic properties are also met with the absorptive material in glace. The
structure shall support the operator to avoid compression of the absorbing material.

NOTE 101 See Annex DD for an example of a material and construction which can be expected to fulfil these requirements.
1.2.2.102 Requirements for a natural ground surface

The test environment, within a circular area with a radius equal to approximately the radius of the
hemispherical measurement surface used, shall be covered with high-quality natural grass. Before the
measurements are taken, the grass shall be cut with a lawnmower to a height of cut as near as possible to
30 mm. The surface shall be clean of grass clippings and debris and shall be visibly free of moisture, frost,
or Snow.
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.23 Em

ission sound pressure level determination

This subclause of Part 1 is applicable, except as follows:

1.2.3.1 This subclause of Part 1 is not applicable.

1.2.3.2 This subclause of Part 1 is not applicable.

1.2.3.3 Lawn and garden machinery

ant:

Replace

The A-we
according

— the test
free of sol
equal to a

— for outd
according

natural grass or other organic material is likely to be worse than thab required for Grade 2 of ac

case of di
1.2.2.101;

— for meag

— for med
manufactd
30 °C and
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— for mea
determine
which cas

The artific
coordinate

Tests are
give valug
emission §

LT

ighted emission sound pressure level at the operating position, L, shall (be” dg
to 1ISO 11201:2010, grade 2, subject to the following modifications:

environment outdoors shall be a flat open space (a slope, if any, not exeéeding 5/10
nd-reflecting objects (building, trees, poles, sign boards, etc.) within algircular area wit
bproximately three times the radius of the hemispherical measurement surface used;

to 1.2.2.101 or a natural ground surface according to 1.2.2.102. Reproducibility of res

spute, measurements shall be carried out in the open.air’and on the artificial surface ac

urements outdoors, K,, = 0 dB;

surements outdoors, the environmental“conditions shall be within the limits specifig
rers of the measuring equipment. The-ambient air temperature shall be in the range frg
the wind speed shall be less than 5'm/s. A wind screen shall be used whenever the w
m/s;

surements indoors, the envifonment shall be according to ISO 3744:2010 and the val
d without artificial surface and in accordance with Annex A of ISO 3744:2010, shall be
b K, shall be disregarded.

al surface, if used/is placed so that its geometrical centre also coincides with the ori
system of the microphone positions.

repeatedto attain the required grade of accuracy, and until four consecutive A-weight
s within not more than 2 dB. The arithmetic average of these is the measured A
oundpressure level of the machine.

btermined

0), visibly
h a radius

por and indoor measurements, the reflecting surface shall be\replaced by an artificial surface

ults using
curacy. In
cording to

ed by the
m5°Cto
nd speed

e of Koy,
< 2dB,in

gin of the

bd results
weighted

The installation and mounting conditions for the determination of emission sound pressure level at the
work station shall be the same as for the determination of the sound power level. The measurement is
conducted without an operator.

For hand-held trimmers, grass trimmers, brush cutters and brush saws, the microphone is positioned
according to B.2.3 of ISO 22868:2011, but with the exception that the microphone shall be located (1 650

1+ 10) mm

above the ground.

For walk-behind trimmers, the microphone is located (1 650 £ 10) mm above the ground and positioned
vertically above the centre of the handle where an operator would normally hold the handle and shall be
angled at 45°, pointing towards the cutting means.
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.2.4 Installation and mounting conditions of the power tools during noise tests
Replacement:

The machine under test shall be a new, normal production machine and be equipped with cutting means
or cutting accessories which affect the acoustic properties, as specified in 8.14.2.

If a grass catcher is provided or available, the test is performed with the grass catcher fitted and empty.

Prior to commencing testing, the machine (including any required ancillary equipment) shall be set up for
normal use as specified in 8 14.2. Automatic line feeders, if any, shall be disabled

Except a$ otherwise specified for walk-behind trimmers, the installation and mounting cenditions for A-
weighted|sound power and sound pressure level measurement for lawn trimmers, ‘grass trimmers,
brush cuJtters and brush saws shall be in accordance with Clause B.2 of ISO 22868:2011,| as far as
applicabl¢ to electric powered machines. If the machine is equipped with a means:to automatically cut
non-metdllic filament line to a maximum length, the length of the rotating cutting’means shall bg adjusted
to be (5 {1) mm less than the maximum length.

NOTE The mounting conditions for lawn trimmers are considered to be those applicable to grass trimmers.

If due to the geometry of the machine, the dimensional requirements of B.2.1 of ISO 22868:2(J11 cannot
be fulfilledl, the height of the suspension point or rear handle may,b& adjusted as necessary to gnsure that
dimension H is maintained and the angle between the planefjthe cutting means and the grpund is no
greater than 20°. Care shall be taken to make sure that the eutting means does not make contact with the
artificial surface or the grass of a natural surface.

Hand-helf lawn edge trimmers shall be mounted.in.a similar way to brush cutters but with the plane of
the cutting means perpendicular to the ground and positioned as close as possible to the test surface.
Care shall be taken to make sure that the cutting means does not make contact with the artificlal surface
or the grass of a natural surface.

For walkibehind trimmers, the machine is placed on the surface in such a way that the projegtion of the
geometrig¢al centre of the main parts:(excluding handle, grass catcher, etc.) coincides with the ofigin of the
coordinate system of the microphone positions. The longitudinal axis of the machine shall be aljgned with
the x-axig.

If the maximum height of cut of the machine is greater than 30 mm, the height of cut shall be gdjusted to
the lowestt position provided, but not lower than 30 mm. If the maximum height of cut of the maclhine is less
than 30 npim, the height'of cut shall be adjusted to the highest position provided. The height of cut shall be
adjusted with the'machine resting on a hard, flat surface. If necessary, the handle shall be supported in a
position representative of normal use by a suitable fixture incorporating a flexible mount that qvoids any
structurallresepance.

1.2.5 Operating conditions
Replacement:

The operating conditions shall be the same for the determination of both sound power level and emission
sound pressure level at the work station.

Mains powered machines shall be operated at rated voltage or if they have a rated voltage range, at the
highest voltage.

For all machines except for machines powered by integral batteries, the machine is fitted with the cutting
means or cutting accessory and operated for 10 min at maximum speed at no-load prior to the test.
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For battery powered machines, the test shall be conducted with a fully charged battery at the beginning
of the measurements.

The machine noise emission is then measured with the cutting means or cutting accessory fitted to the
machine and operated at maximum speed at no load.

NOTE As it is difficult to apply or simulate load to lawn trimmers, lawn edge trimmers, grass trimmers, brush cutters and brush
saws in laboratories and test results have shown that the process noise has no significant influence on the noise results, the
measurements are conducted with no load only.

During measurements, the machine shall operate under stable conditions. Once the noise emission is
steady, the-measurement-time-interval shall be at least 15 s lf measurements-are to be made-in-octave or
one-third pctave frequency bands, the minimum period of observation shall be 30 s for the _frequency
bands cenjtred on or below 160 Hz, and 15 s for the frequency bands centred on or above 200 HZ.

1.3 Vibrgtion

This clause of Part 1 is applicable except as follows:
[.3.3.2 Lpcation of measurement

Addition:

A maximum of two transducers shall be used for hand-arm vibration. The transducer(s) for the hand-arm
vibration measurements shall be placed where an operator holds the handle(s). The operator(s) shall be in
the normal operating position. Figure 1.102 and Figurexh103 give examples for the positions of the
transducefs for hand-held and walk-behind machines.
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IEC
sud175
a) Example of positions of transducers ona grass trimmer
X
z
\%
y
IEC
su4176

b) Example of positions of transducers on a brush cutter

Figure 1.102

Examples of positions of transducers (hand-held machines)
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sud177

Examples of positions of transducers (walk-behind machines)

Figure 1.103

1.3.5.1 Replacement of the last paragraph:

IEC

During thg measurements, the hands'of the operator shall hold the machine in accordance with(8.14.2 b)
109) in a dtationary position.

1.3.5.2 Afttachment, workpiece and task

Addition:

The vibrgtion emission is measured with all cutting means or cutting accessories spgcified in
accordange with.8.14.2 fitted to the machine and including all other attachments specified in agcordance
with 8.14.2 by,the manufacturer giving the highest vibration levels. The configuration of the mach|ne tested

shall be reeerdes-

Prior to commencing testing, the machine shall be set up for normal use as specified in 8.14.2.

If a grass catcher is provided or available, the test is performed with the grass catcher fitted and empty.

[.3.5.3 Operating conditions

Replacement:

Prior to the test, the machine is fitted with the cutting means or cutting accessory and operated for 10
min at maximum speed at no-load.
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The vibration emission is measured with the machine stationary with the cutting means or cutting
accessory fitted to the machine, operated at maximum speed at no load and held as in normal use as
specified in 8.14.2.

NOTE As it is difficult to apply or simulate load to lawn trimmers, lawn edge trimmers, grass trimmers, brush cutters and brush
saws in laboratories and test results have shown that the load has no significant influence on the vibration results, the measurements
are conducted with no load only.

If the machine is equipped with a means to automatically cut non-metallic filament line to a maximum
length, the length of the rotating cutting means shall be adjusted to be (5 + 1) mm less than the maximum
length.

Adjustable handles of machines shall be set to suit the operator(s).

For walkibehind trimmers, the cutting height shall be set to 30 mm or the next higher, cutting position
when set|on a hard level surface. Machines with a maximum cutting height setting of 30 mm o1 less shall
be set at {heir maximum height setting. Measurements shall be carried out on a surface in accorglance with
Clause BB.1.

Before starting the test, the machine shall be operated at no load for a perigd of at least 1 min.
1.3.6.1 Reported vibration values
Additiongy:

Each tes{ measurement is made after the machine has been switched on for a minimum of 4 s or until
maximum speed of the cutting means is achieved, whichever is longer. The vibration measyrement is
then conducted over a minimum of 8 s.

1.3.6.2 Declaration of the vibration total value
Addition:

The vibration total value a;, of the handte with the highest emission and the uncertainty K shall bg declared.
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Annex K
(normative)

Battery tools and battery packs

All clauses of the main body of this Part 4-4 apply unless otherwise specified in this annex. If a clause is
stated in this annex, its requirements replace the requirements of the main body of this Part 4-4 unless
otherwise specified. Subclauses, notes, tables and figures which are additional to those in the main body
of this Part 4-4 are numbered starting from 301.

K.1 Scope

Addition:

NOTE 301 |In Europe (EN 62841-4-4), this document does not apply to grass trimmers, brush cutters and\brush saws equipped
with integral batteries.

K.3 Terms and definitions
This clause of Part 4-4 is applicable, except as follows:
Replacement of 3.63 of Part 1:

K.3.63
working VYoltage
voltage, without the effect of transient voltages, across .any insulation or between any parts of different
potential when the tool is supplied by (a) fully charged battery(ies) and operating at no-load, gr with the
tool in the['off" condition, whichever is greater

Addition:

K.3.301
code profected disabling device
device whijch, when activated, preyents operation of the machine and requires a coded input (sych as via
a keypad)|before it is deactivated and the machine can operate

Note 301 to ¢ntry: See K.21.302.2(3.

K.3.302
removablr disabling-device
detachable part,'such as for example a key, which prevents operation of the machine when it is femoved

Note 301 to ¢ntry; See K.21.302.2.2.

K.3.303
switched circuit
circuit that is a low-power circuit when the power switch is in the "off" position

Note 301 to entry: The requirements for a low-power circuit are given in Annex H.
K.5.17 Addition:

The mass of the machine includes the heaviest detachable battery pack(s), but does not include any
separable battery pack(s), in accordance with K.8.14.2 e) 2).

K.5.207 Addition to Part 1:
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For tests

that are conducted at maximum speed

— the battery shall be replaced with a fully charged battery as needed in order to maintain the speed of
the cutting means or cutting accessory to be not less than 90 % of maximum speed; or

— the machine may be powered by an external power source maintained at the nominal voltage of the

battery.

K.7.1 This subclause of Part 4-4 is not applicable.

K72 T

is subclause of Part 4-4 js not applicable

K81 M
ingress o
shall be r

achines shall be marked with the IP number according to the degree of proteetid
[ water other than IPXO0. If the first numeral for the IP nhumbering is omitted, the jomitte]
bplaced by the letter X, for example IPX5.

n against
d numeral

Grass trimmers, brush cutters and brush saws shall be marked with the.maximum speged of the

spindle a

bsigned by the manufacturer.

The cuttrirg head for grass trimmers and the cutting accessories for brush cutters and br

shall be
Complian
K82 A

Machines
warning:

—/N\ wa

Machines

— A\

Figure AA

Machines

N

Figure AA

arked with their maximum permitted rotational speed.
ce is checked by inspection.
dition:

with a detachable battery pack or a separable pack shall be marked with the follow

RNING — Disconnect battery before'maintenance" or the safety sign specified in Figurg

with a removable disabling device shall be marked with the following safety warning:

ARNING — Remove, the disabling device before maintenance" or the safety sign s
.18.

with a code protected disabling device shall be marked with the following safety warni

ARNING/— Operate the disabling device before maintenance" or the safety sign s
.19,

ush saws

ing safety

pecified in

g:

pecified in

K.8.14.1.101 Lawn trimmer and lawn edge trimmer safety warnings

Modification:

lteme)is

not applicable.

K.8.14.1.102 Grass trimmer, brush cutter and brush saw safety warnings

Modification:

Items e),

r) and x) are not applicable.

Replacement of item n):
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n) Hold the machine by the insulated gripping surfaces only, because the cutting line or blade may
contact hidden wiring. Cutting line or blades contacting a "live" wire may make exposed metal parts of
the machine "live" and could give the operator an electric shock.

Addition:

bb) When clearing jammed material or servicing the machine, make sure the switch is off and the
battery pack is removed. Unexpected starting of the machine while clearing jammed material or
servicing may result in serious personal injury.

NOTE 301 The above warning is omitted for machines with integral batteries.

cc) When|clearing jammed material or servicing the machine, make sure the switch_is off and the
machine fis disabled. Unexpected starting of the machine while clearing jammed material or|servicing
may result in serious personal injury.

NOTE 302 The above warning is omitted for machines with detachable battery packs and separablejbattery packs.

NOTE 303 Iy Europe (EN 62841-4-4), the above warning is omitted for grass trimmers, brush cutters and brush saws
K.8.14.2 |b) Modification:

Items 102) and 116) are not applicable.

Addition:

301) Instructions for the use and adjustment of any /means of support for separable battery|packs in
accordange with K.21.301 and instructions for releas€ or removal.

K.8.14.2 |c) Addition:

301) For| machines with integral batteries, instructions on how to disable the machine during
maintenarjce or servicing.

K.8.14.3 |If information about the mass or weight of the machine is provided, it shall be

— for lawn| trimmers, lawn'‘edge trimmers and grass trimmers, the mass specified in K.5.17, excluding
the battery (except for integral batteries); and

— for brugh cutters: and brush saws, the mass without the battery (except for integral batteries),
cutting agcessory, cutting accessory cover, harness and hip pad, if any.

If information-about the mass or weight of the battery(ies) is provided, it shall cover the range ofl specified

batteries.

Compliance is checked by inspection.

K.11 Input and current

This clause of Part 4-4 is not applicable.

K.12.1 Replacement of this subclause of Part 1:

Battery machines and battery packs shall not attain excessive temperatures.
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Compliance is checked by determining the temperature rise of the various parts under the following
conditions:

For walk-behind trimmers, the test is conducted with the machine placed on an unperforated flat
horizontal surface and if the cutting height is adjustable, at both the minimum and maximum cutting height.

All machines are fitted with the cutting means or cutting accessory and operated at maximum speed at
no-load until maximum temperature is reached or the machine no longer operates due to the battery
being discharged.

The most unfavourable conditions are determined using the cutting means or cutting accessory in
accordange with 8.14.2, which yields the highest temperature on the surface of the external enclpsure.

During the test, protective devices shall not operate. The temperature rises shall not exceed the values
shown in|Table 2.

K.12.2 [This subclause of Part 4-4 is not applicable.
K.12.2.1 | This subclause of Part 4-4 is not applicable.
K.14 Mpoisture resistance

This clauge of Part 4-4 is not applicable, except as follows:

K.14.301| Battery-powered lawn trimmer, lawn edge:trimmer, grass trimmer, brush cutter and
brush saw moisture resistance

K .14.301.1 The enclosure of the machine shall\provide the degree of protection against moisture in
accordange with the marking (other than IPX0) ofithe machine.

Compliarice is checked by the appropriate treatment specified in K .14.301.1, with thgq machine
conditiongd as in K.14.301.2.

K .14.301.2 The machine is testéd with detachable battery pack(s) or separable battery pack(s)
fitted. A pecond machine is then tested with any detachable battery pack(s) or separable battery
pack(s) removed. The machine'is switched off during the test.

For a walk-behind trimmer, the machine is placed on a non-perforated turntable. The frdnt to rear
centreling of the machine is aligned with the pivot axis of the oscillating tube at the start of test.

For handiheld'machines, the machine is placed in its normal rest position on a perforated turntable.

The turntabfeTstarmedcontimuousty at (=61 7/mim:

Detachable parts are removed and subjected, if necessary, to the relevant treatment with the main part.
Movable covers that are non-detachable parts and are not self-restoring are placed in the most
unfavourable position.

NOTE Examples of self-restoring covers include those that are spring loaded or close by gravity.
Batteries with a classification greater than IPXO0 are tested separately according to their rating.
Air filters are not removed.

K .14.301.3 Machines other than IPX0 are subjected to tests of IEC 60529:2013 as follows:
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— IPX1 machines are subjected to the test described in 14.2.1;

— IPX2 machines are subjected to the test described in 14.2.2;

— IPX3 machines are subjected to the test described in 14.2.3;

— IPX4 machines are subjected to the test described in 14.2.4;

— IPX5 machines are subjected to the test described in 14.2.5;

— IPX6 m3
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— IPX7 machines are subjected to the test described in 14.2.7. For this test, the machinelis'im

water con

For mach
pack(s) i
treatment,

When the
pack(s) ¢
connected
position w

Afterward
reduction
instances
is introdud

— the risk
— the loss
Batteries
K17.2 T
K.18.3

K.18.5 T

aining approximately 1,0 % NaCl.

hes with integral batteries, if any, and when the test is carried out with\thé detachab
nstalled or separable battery pack(s) connected, if any, during and after the a
the machine shall not start with the power switch in the "off" position.

test is carried out without the detachable battery pack(s).inserted or separabl
onnected, the detachable battery pack(s) is inserted ar the separable battery p
at the end of the treatment. The machine shall not start with the power switch ir
th the detachable battery pack(s) installed or separable battery pack(s) connected.

5, inspection shall show that there is no trace~of water on insulation which could r
of creepage distances between bare conduetors below the values specified in K.28]
where creepage distances could be reducedbelow the values specified in K.28.1, a sh
ed between adjacent conductors simultaneously. The machine is then evaluated for

Df fire in the machine in accordance with item f) of K.18.1; and
of any SCF, unless the machine is rendered into a safe state.
shall not exhibit fire or explosion.

his subclause of Part'4-4 is not applicable.

This subclause.of Part 4-4 is not applicable.

his subglause of Part 4-4 is not applicable.

K.18.5.1

mersed in

e battery
propriate

p battery
ack(s) is
the "off"

esult in a
| 1. For all
ort circuit

This subclause of Part 4-4 is not applicable.

K.18.8 Addition to Table 4:

Table 4
Required performance levels

Type and purpose of SCF Minimum Performance Level (PL)

Any disabling device as in K.21.302.2 Not an SCF

K.19.1 This subclause of Part 4-4 is not applicable for covers for battery(ies) or battery compartments.
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K.20.1 Machines and battery packs shall have adequate mechanical strength, and shall be so
constructed that they withstand rough handling that may be expected.

Compliance is checked by the tests of 20.2 and K.20.3.1.

Following the test, the machine shall not catch fire and the battery pack shall not catch fire or explode and
shall meet the requirements of Clause K.9, and Clause K.19 and either K.18.1 f) or K.28.1.

In addition, the following applies for lithium-ion batteries after the test of K.20.3.1:

— the opep circuit voltage of the battery shall not be less than 90 % of the voltage measured immediately

prior to the test;

— the battery shall demonstrate normal discharging and recharging after the test;
— there shall be no damage to the cell vent that impairs compliance with K.21.202.
K.20.3 for hand-held trimmers, grass trimmers, brush cutters and brush saws, K.20.3.1 dpplies.

Compliarice of cutting means guards is checked by the tests of 20.10% and compliance of cutting heads
is checkey by the tests of 20.102.

K.20.3.1 | Unless otherwise specified, for machines with .détachable battery packs, thgq heaviest
detachable battery pack in accordance with K.8.14.2 e){2)“shall be installed on the machipe for the
following fests.

Machines, except for walk-behind trimmers, are dropped three times in total on a concrete suyface from
a height qof 1 m.

The machine is configured for use according to 8.14.2 a), fitted with the cutting head ¢r cutting
accessofy and placed on the concrete surface in a stable resting position.

For the first drop, the machine is liftedvertically by 1 m and allowed to drop onto the concrete sufface.
For the s¢cond drop:
— the maghine is placed onythe concrete surface as in the first test;

— the maghine is lifted-vertically by 1 m; then

— the maghine js rotated about its longitudinal axis approximately 90° in the most unfavourablg direction
prior to dopping onto the concrete surface.

For the third drop:
— the machine is placed on the concrete surface as in the first test;
— the machine is lifted vertically by 1 m; then

— the machine is rotated about its longitudinal axis approximately 180° prior to dropping onto the concrete
surface.

Secondary impacts shall be avoided.

NOTE A method for avoiding secondary impacts is tethering.
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For battery machines with detachable battery packs, the test is repeated three more times without the
detachable battery pack attached to the machine. New samples may be used for each series of three
drops.

For machines with handles having a storage configuration in accordance with 8.14.2 b) 109), the six drops
are repeated on a separate sample with the handle adjusted to the storage configuration.

In addition, for detachable battery packs or separable battery packs, the test is repeated three more
times on the battery packs separately.

In addition, grass trimmers, brush cutters and brush saws are subjected to three impacts that result
from the mpachine being tipped over to strike a concrete surface, from the vertical standing position with the
cutting head or the cutting accessory downwards. The sample is rotated to its three mostunfavourable
positions prior to being released. For machines with detachable battery packs, the test is|repeated
without the detachable battery pack attached to the machine. New samples may be used‘for egch series
of three impacts.

Each drop shall be conducted on a separate machine. At the manufacturer's request, each drop may be
conducted on the same machine.

K.20.101.83  Addition:

The weight of the machine excludes any detachable battery pack or separable batteryl pack in
accordange with K.8.14.2 e) 2).

K.21.18 JAddition:

NOTE 301 I Europe (EN 62841-4-4), the following additional subclause applies:
K.2{1.18.2101 Isolation device

Hamd-held trimmers and walk-behind trimmers with an integral battery shall be equipped with an isolatign device to
preyent the risk of injury from mechanical hazards during servicing or user maintenance.

An |solation device shall
— pfovide disconnection of all poles-of the battery from the serviceable region of the machine;

— bg equipped with an unambiguous indication of the state of the disconnection device which corresponds to epch position
of is manual control (actuator);

— be provided with.protection against accidental reconnection.

E 1 Examples of methods to achieve this disconnection include removable jumpers, integral batteries [that can be
dis¢onnected for servicing or user maintenance, or an electromechanical power switch with a direct meghanical link

NOW . . g .

3 o ctionfora—p ch guirermen 4842. The other
examples in NOTE 1 achieve this by the necessary actions for reconnection.

Compliance is checked by inspection and by manual test.
K.21.107 Balance

K.21.107.1 Machines intended to be used with a harness in accordance with 8.14.2 b) 110), except for
machines as specified in K.21.107.2, shall be provided with at least one suspension point for attaching the
harness. The suspension point(s) shall be designed such that the machine is balanced when it is
suspended.

Compliance is checked by inspection, by measurement and by the following test, with the most
unfavourable machine configuration in accordance with 8.14.2 in combination with
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— the heaviest battery in accordance with K.8.14.2 e) 2); and
— the lightest battery in accordance with K.8.14.2 e) 2).

If the machine is provided with more than one suspension point or if the suspension point is adjustable, the
most favourable suspension point or position is selected for each test.

If the machine is supplied by means of a separable battery pack, the cord shall be removed at its point of
exit from the machine or, if supplied with a cord guard or adapter, at its point of exit from the cord guard or
adapter.

The susppnsion point is positioned at a vertical distance of (775 + 25) mm above the ground,ithe machine
is suspended from this point and the following dimensional requirements shall be fulfilled:

— for hand-held trimmers and grass trimmers: a distance from the ground to the nearest ppint of the
cutting means or cutting accessory shall be (150 + 150) mm;

— for brush cutters and brush saws: a distance from the ground to the.hearest point of the cutting
accessofry shall be (200 = 100) mm.

K.21.107)2 Grass trimmers, brush cutters and brush saws inténded to be used with a harness in
accordange with 8.14.2 b) 110), and designed to be supported by-sthe ground shall be provided with at
least one| suspension point to which the harness is attached, so the ground contact force is ot greater
than 20 N.

Complianice is checked by inspection, by measurement and by the following test with [the most
unfavourable machine configuration in accordance with 8.14.2 in combination with

— the heaviest battery in accordance with K.8.14:2 e) 2); and
— the lightest battery in accordance with K-8.74.2 e) 2).

If the maghine is supplied by means of a separable battery pack, the cord shall be removed at |ts point of
exit from fhe machine or, if suppliéd,with a cord guard or adapter, at its point of exit from the cord guard or
adapter.

If the maghine is provided-with more than one suspension point or if the suspension point is adjustable, the
most favqurable suspension point or position is selected for each test.

The forcel applied tg'the ground by the machine is measured.

K.21.301| .Separable battery packs that are intended to be supported on the body of an qgperator in
accordancewith K. 8 14 2 h) ’2n1) shall he prn\/irlnri with 2 means of st |ppnrf or-attachment.

This requirement may be fulfilled by providing a shoulder harness, belt harness or other means of support
or attachment.

Any shoulder or belt harness shall be adjustable to the size of the operator and its operation shall be in
accordance with K.8.14.2 b) 301).

Shoulder or belt harnesses shall be:
— designed in a way for easy removal; or

— equipped with a quick release mechanism
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that ensures that the separable battery pack(s) can be removed or released quickly from the operator.

The quick release mechanism shall be positioned either at the connection between the separable battery
pack(s) and harness or between the harness and operator. The quick release mechanism shall only allow
separation by deliberate action of the operator. The quick release mechanism shall be designed to open
while under the weight of the separable battery pack(s). It shall require the use of only one hand and
have no more than two release points.

NOTE An example of a release point is a buckle that requires squeezing between a thumb and finger before releasing, e.g. side
release buckles.

A double phottgderharness-is—considered—to-be dco;yllcd o way for easy IUIIIUVG:, if—the—tefand rlght
shoulder straps are not connected to each other in front of the operator's body. If straps“te connect
between the left and right shoulder straps are provided, it is also considered to be designed.in ja way for
easy remopval when the straps connecting between the left and right shoulder straps‘can be| released
under thel|load of the separable battery pack(s) by using one hand and have no more:than twlo release
points.

Compliange is checked by inspection and by functional test using the heaviest-Separable battery pack(s)
identified In K.8.14.2 e) 2).

K.21.302 | Machines with integral batteries

K.21.302.] For machines with integral batteries, there shall-bé a means of disconnecting the cutting
means or|cutting accessory motor circuit which is separate-from the power switch. The actuafjon of this
means shall be easily accessible with the machine in its normal operating position.

This requifement may be fulfilled by a single device thatalso fulfils the requirements of a disabling device
as specifigd in K.21.302.2.

NOTE In Eutope (EN 62841-4-4), the following additional.text applies:

In addition, this requirement may be fulfilled by a single device that also fulfils the requirements of an isolation device as|specified in
K.21.18.210f.

Compliange is checked by inspection.
K.21.302.2 Disabling device
K.21.302.2.1 General

For machipes with integral batteries, a disabling device shall be provided which shall prevent joperation
of the cutfingsmeans or cutting accessory when it is removed or operated. The disabling deyice shall
not be eadily-everridden.

The disabling device shall be according to either K.21.302.2.2 or K.21.302.2.3.

K.21.302.2.2 Removable disabling device

When the disabling device is removed, it shall not be possible for the cutting means or cutting
accessory to operate.

The removable disabling device shall not be permanently attached to the machine.
Compliance is checked by inspection and by manual test.

K.21.302.2.3 Code protected disabling device
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When the machine is disabled by operating the code protected disabling device, it shall not be possible
for the cutting means or cutting accessory to be operated until a specific "key sequence” (e.g. an alpha
and/or numerical code of at least 4 characters) has been entered into the key pad.

The machine is not considered to be operating when displaying, communicating, transmitting or storing
data (e.g. error codes) whilst the machine is disabled by the code protected disabling device.

It shall only be possible to de-activate the code protected disabling device from the machine.

It shall not be possible to de-activate the code protected disabling device from any remote device
without an acknowledgement function being completed on the machine before the unlock is complete.

Compiliarice is checked by inspection and by manual test.

K.23.1.10.1 This subclause of Part 4-4 is not applicable.

K.23.1.10.2 This subclause of Part 4-4 is not applicable.

K.23.1.201 Modification to Part 1:

Power switches are subjected to

— 10 000 tycles of operation for lawn trimmers and lawn edge-trimmers; or

— 50 000 tycles of operation for grass trimmers, brush cutters and brush saws.
K.24 SdJpply connection and external flexible cords

This clausge of Part 4-4 is not applicable, except’as follows:

K.24.301| External flexible cables or cords connecting machines to separable battery packs and
interconnection cords shall have a‘cord anchorage to prevent strain on the conductors, including
twisting, at the terminals and proteetithe insulation of the conductors from abrasion.

It shall ndt be possible to pushithe cord into any enclosure to such an extent that the cord or int¢rnal parts
could be lamaged.

Compliarice is checked.by inspection, by manual test, and by the following test.

A mark i§ made on the cord while it is subjected to the pull force specified in Table 301, at a distance of
approximptely 20 mm from the cord anchorage or other suitable point.

The cord is then pulled, without jerking, for 1 s in the most unfavourable direction with a force as specified
in Table 301. The test is carried out 25 times.

The cord, unless on an automatic cord reel, is then subjected to a torque as specified in Table 301 that is
applied as close as possible to the enclosure for 1 min.

After the tests, the cord shall not
— demonstrate tearing of the sheath, covering or sleeving; or
— demonstrate breakage of more than 10 % of the strands of any conductor; or

— show appreciable strain at the terminals; or
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— be longitudinally displaced by more than 2 mm.

Table 301
Pull and torque value
Cord type Pull Torque
N Nm
External flexible cables or cords connecting machines to 100 0,35
separable battery packs
Interconnection cords 100 Not applicable

K.24.302 | If a machine is supplied with a separable battery pack, it shall be possible for the operator to
disconnedt the separable battery pack from the machine without the aid of a tool during noermal(fuse.

Compliange is checked by inspection.

K.24.303 | External flexible cables or cords used on machines with separable battery packs and

interconnection cords shall comply with 24.4 or

— have an|insulation of the conductor that is adequate for its working voltage and temperature; gnd

— have a dovering or sleeving.
Compliange is checked by inspection.
K.28 Cre¢epage distances, clearances and distances through insulation

Replacement:

K.28.1 GQreepage distances and clearances shall not be less than the values in millimetres|shown in
Table K.1] The clearances specified do not apply to the air gap between the contacts of therma| controls,
protectivgé devices, switches of micro-gap construction, and the like, or to the air gap between the
current-carrying members of such(devices where the clearances vary with the movement of the|contacts.
Creepageg distances and clearances also do not apply to the construction of battery cells or the
interconngctions between cells\in a battery pack. The values specified in Table K.1 do not apply to cross-

over points of motor windings)

The valuds in Table-K:1" are equal to or larger than the values required by IEC 60664-1, when all the

following

— an overyJoltage category I;

— a material group llI;

— a pollution degree 1 for parts protected against deposition of dirt and for lacquered or enamelled

windings;

— a pollution degree 3 for other parts;
— inhomogeneous electric field

are applied.

Protection against deposition of dirt may be achieved through the use of
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— encapsulation with a minimum thickness of 0,5 mm; or

— protective coatings that prevent the combined deposition of fine particles and moisture on surfaces
between conductors. Requirements for these types of protective coatings are described in IEC 60664-3; or

— enclosures that prevent the ingress of dust by means of filters or seals, provided that no dust is
generated within the enclosure itself.

NOTE 1 An example of encapsulation is potting.

Dimenisions iy millimetres
Working voltage Working voltage Working voltage Working voltage Working voltage
<15V >15Vand <32V >32Vand<130V | >130Vand <280V, {(.>280V gnd <480V
Conditiops Cree Clear Cree Clear Cree Clear Cree Clear Cree Clear
page ance page ance page ance page ance page ance
distance distance distance distance distance)
Switched
circuit
— protected 0,8 0,8 1,0 1,0 1,0 1,0 2,0 2,0 2,0 2,0
against
deposition pf
dirt
—not 0,82 0,8 1,5 1,5 2,02 1)5 3,02 2,5 8,0 3,0
protected
against
deposition pf
dirt
Non-
switched
circuit
— protected 0,8 0,8 1,5 7\5 1,5 1,5 2,0 2,0 2,0 2,0
against
deposition pf
dirt
—not 1,1 0,8 N5 1,5 2,5 1,5 4,0 2,5 8,0 3,0
protected
against
deposition pf
dirt
@ These cr¢epage distances (are slightly lower than suggested by IEC 60664-1. Creepage distances between parts of|different
potential (fiinctional insulation) are only associated to fire hazard in the machine, not to electric shock hazard. As produgts in the
scope of IHC 62841 are-praducts supervised during normal use, lower distances are justified.
For parts|of_different potential in switched circuits only, including conductive patterns on prirjted circuit

boards, creepage distances and clearances smaller than the minimum values specified
—in Table K.1; or
— for conductive patterns on printed circuit boards as specified below

are allowed, provided shorting of the two parts does not result in the machine starting or in a risk of fire in
the machine as specified in K.18.1.

For conductive patterns on printed circuit boards, except at their edges, the minimum creepage distances
and clearances in Table K.1 between parts of different potential may be reduced, as long as the peak
value of the voltage stress does not exceed:
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— 150 V per mm with a minimum value of 0,2 mm, if protected against the deposition of dirt;
—100 V per mm with a minimum value of 0,5 mm, if not protected against the deposition of dirt.

When the limits mentioned above lead to higher values than those of Table K.1, the values of Table K.1
apply.

NOTE 2 The above values are equal to or larger than the values required by IEC 60664-3.

For parts having a hazardous voltage between them, the sum total of the measured distances between
each of these parts and their nearest accessible surface shall not be less than the values shown in Table
K.2.

NOTE 3 Figyre K.1 provides clarification on the measurement method.

Table K.2
Minimum total sum of creepage distances and clearances to accessible surfaces

Dimensions in millimetres

Hazardous voltage with a working voltage of

<130V >130 Vand < 280 V > 280 Vand < 480 V
Creepfige Clearance Creepage Clearance Creepage Clegrance
distarjce distance distance
5,0 1,5 8,0 30 16,0 4,0
Creepage distances and clearances for working voltages greater than those shown in this gubclause
shall be détermined from the application of IEC 60664~1.
Compliange is checked by measurement.

The way i

Distances
in contact
test probe

The sum
voltage 4
accessibld

In additior
least 1 mn

) which creepage distances and clearances are measured is indicated in Annex A.

through slots or openingsyin external parts of insulating material are measured to the
with the accessible surface; the foil is pushed into corners and the like by means of the
B of IEC 61032:1994, but is not pressed into openings.

otal of distances measured between parts operating at working voltage that is a
nd accessible surfaces is determined by measuring the distance from each p
surface~The distances are to be added together to determine the sum total. See Figu

,.ohe of the creepage distances or clearances fo the nearest accessible surface §
h

metal foil
standard

rt to the
e K.1.

h{zardous

hall be at

If necessary, a force is applied to any point on bare conductors and to the outside of metal enclosures, in
an endeavour to reduce the creepage distances and clearances while taking the measurements.

The force

is applied by means of the test probe B of IEC 61032:1997 and has a value of:

— 2 N for bare conductors;

— 30 N for

enclosures.

Means provided for fixing the tool to a support are considered to be accessible.

K.28.2 This subclause of Part 4-4 is not applicable.
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