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Preface

This is the harmonized CSA Group and ULSE Standard for Electric Motor-Operated Hand-Held Tools,
Transportable Tools and Lawn and Garden Machinery — Safety — Part 4-7: Particular Requirements for
Pedestrian Controlled Walk-Behind Lawn Scarifiers and Aerators. It is the First edition of CSA C22.2 No.
62841-4-7 and the First edition of UL 62841-4-7.

This harmonized standard is based on IEC Publication 62841-4-7: First edition, Electric Motor-Operated
Hand-Held Tools, Transportable Tools and Lawn and Garden Machinery — Safety — Part 4-7: Particular
Requirements for Pedestrian Controlled Walk-Behind Lawn Scarifiers and Aerators, issued July 2022, and
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Tools, un
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jendum T, Issued May 2023, TEC 6284 T-4-7 1S copyrighted by the TEC.

honized standard was prepared by CSA Group and ULSE. The efforts and\supp
nal Harmonization Committee (IHC) for the adoption of the IEC series of standards
tor-Operated, and Transportable Tools and Lawn and Garden Machinery, are
dged.

ort of the
for Hand-
gratefully

dard is considered suitable for use for conformity assessmentcwithin the stated scope of the

Hard was reviewed by the CSA Subcommittee on Safety(of Hand-Held Motor-Operats
jer the jurisdiction of the CSA Technical Committee on*Consumer and Commercial Prg
Strategic Steering Committee on requirements forvElectrical Safety, and has bee
by the CSA Technical Committee. This standard has been developed in compli
5 Council of Canada requirements for National:Standards of Canada. It has been publ
btandard of Canada by CSA Group.

Application of Standard

Where re
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CSA C27
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Standard

ed Electric
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d a minimum quantity.

igh the intended primary applieation of this standard is stated in its scope, it is important to note that it
y of the users of the standard to judge its suitability for their particular purpose.

.2 No. 628414-7 is to be used in conjunction with the First edition of CAN/CSA-
The requirements for pedestrian controlled walk-behind lawn scarifiers and ae
in this Rart 4 Standard and CAN/CSA-C22.2 No. 62841-1. Requirements of tH
where\stated, amend the requirements of CAN/CSA-C22.2 No. 62841-1. Where a

subclaus

of.CAN/CSA-C22.2 No. 62841-1 is not mentioned in CSA C22.2 No. 62841-4-7, the

remains the

£22.2 No.
rators are
is Part 4
particular
CAN/CSA-

C22.2 No. 62841-1 subclause applies.

UL 62841-4-7 is to be used in conjunction with the First edition of UL 62841-1. The requirements for
pedestrian controlled walk-behind lawn scarifiers and aerators are contained in this Part 4 Standard and
UL 62841-1. Requirements of this Part 4 Standard, where stated, amend the requirements of UL 62841-1.
Where a particular subclause of UL 62841-1 is not mentioned in 62841-4-7, the UL 62841-1 subclause

applies.

Level of harmonization

This standard adopts the IEC text with national differences.

This standard is published as an equivalent standard for CSA Group and ULSE.

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 62841-4-7 2023.pdf

CSA C22.2 No. 62841-4-7:23 ¢ UL 62841-4-7 DECEMBER 21, 2023

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 ULSE versions of the
standard. While the technical content is the same in each organization's version, the format and
presentation may differ.
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forDifferencesFromHEG
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the US and Canada.
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a revision is to be proposed as soon as possible to-each of the standards dev
bns to more accurately reflect the intent.

right

Group, the text, figures, and tables of Intérnational Electrotechnical Commission P
, Electric motor-operated hand-held tools;\iransportable tools and lawn and garden mg
Part 4-7: Particular requirements for-pedestrian controlled walk-behind lawn scar
copyright 2022, are used in this standard with the consent of the International Electrg
bn. The IEC Foreword and Introduction are not a part of the requirements of this sta
bd for information purposes only.

terials are subject to copyright claims of IEC and ULSE. No part of this publicatio
d in any form, including an electronic retrieval system, without the prior written pern
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication 62841-4-
7, Electric motor-operated hand-held tools, transportable tools and lawn and garden machinery — Safety —
Part 4-7: Particular requirements for pedestrian controlled walk-behind lawn scarifiers and aerators,
copyright 2022, 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 — Thegse 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, gubclause,
taple, figure, orannex without any replacement text.

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 62841-4-7 2023.pdf

10 CSA C22.2 No. 62841-4-7:23 ¢ UL 62841-4-7 DECEMBER 21, 2023

No Text on This Page

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 62841-4-7 2023.pdf

DECEMBER 21, 2023 CSA C22.2 No. 62841-4-7:23 ¢ UL 62841-4-7

1

FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS, TRANSPORTABLE TOOLS AND LAWN AND
GARDEN MACHINERY — SAFETY - Part 4-7: Particular requirements for pedestrian controlled

walk-behind lawn scarifiers and aerators

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

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

Standardizgtion (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

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

maximum gxtent possible in their national and regional publications. Any“divergence between any IEC Publica

correspond

g national or regional publication shall be clearly indicated inthe latter.

5) IEC itselffldoes not provide any attestation of conformity. Indepefident certification bodies provide conformity assessn
and, in soe areas, access to IEC marks of conformity. IEC\is not responsible for any services carried out by

certification

6) All users

bodies.

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

7) No liability shall attach to IEC or its directors,"employees, servants or agents including individual experts and mq

technical c
whatsoever,

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

reliance upgn, this IEC Publication or any other IEC Publications.

8) Attention

correct appljcation of this publication.

9) Attention
not be held

is drawn to-the possibility that some of the elements of this IEC Publication may be the subject of patent rig
esponsible-for identifying any or all such patent rights.

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

ts. IEC shall

IEC 6284124-7 has been prepared by IEC technical committee 116: Safety of motor-operatg
tools. It is an International Standard.

pd electric

The text of this International Standard is based on the following documents:

Draft Report on voting

116/589/FDIS 116/621/RVD

Full information on the voting for its approval can be found in the report on voting indicated in the above

table.

The language used for the development of this International Standard is English.
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This document is to be used in conjunction with the first edition of IEC 62841-1 (2014).

This document supplements or modifies the corresponding clauses in IEC 62841-1, so as to convert it into
the IEC Standard: Particular requirements for pedestrian controlled walk-behind lawn scarifiers and
aerators.

Where a particular subclause of IEC 62841-1 is not mentioned in this document, that subclause applies as
far as reasonable. Where this document states "addition", "modification" or "replacement”, the relevant
textin IEC 62841-1 is to be adapted accordingly.

The followmgprinttypesare used:

— requirements: in roman type;

— test spegifications: in italic type;

— notes: in simall roman type.

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

Subclausegs, notes, tables and figures which are additional to those(n'IEC 62841-1 are numbergd 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 document are numbered starting from 301.

A list of all parts in the IEC 62841 series, published*under the general title Electric motor-operafed hand-
held tools| transportable tools and lawn and garden machinery — Safety, can be found on the IEC|website.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in adcordance
with ISQ/IEC Directives, Part 1-\tand ISO/IEC Directives, IEC Supplement, avajlable at
www.iec.ch/members_experts/refdocs.” The main document types developed by IEC are degcribed in
greater detail at www.iec.ch/standardsdev/publications.

The committee has decided that the contents of this document will remain unchanged until the stability
date indicpted on the IEC-website under webstore.iec.ch in the data related to the specific document. At
this date, the documentwill be

* reconfirmed,

» withdrawh

* replaced by a revised edition, or

e amended.

NOTE The attention of National Committees is drawn to the fact that equipment manufacturers and testing organizations may need a
transitional period following publication of a new, amended or revised IEC publication in which to make products in accordance with
the new requirements and to equip themselves for conducting new or revised 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.

The contents of the corrigendum 1 (2023-05) have been included in this copy.
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https://ulnorm.com/api/?name=UL 62841-4-7 2023.pdf

DECEMBER 21, 2023 CSA C22.2 No. 62841-4-7:23 ¢ UL 62841-4-7 13

Copyright Underwriters Laboratories Inc.

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.

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
6o41-1.
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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 a patent. IEC takes no position concerning the
evidence, validity, and scope of this patent right.

The holder of this patent right has assured IEC that s/he is willing to negotiate licences under reasonable
and non-discriminatory terms and conditions with applicants throughout the world. In this respect, the
statement of the holder of this patent right is registered with IEC. Information may be obtained from the
patent database available at http:/patents.iec.ch.

patent rights other than those in the patent database. IEC shall not be held responsible foridenfifying any

Attentionl:s drawn to the possibility that some of the elements of this document may be the [subject of
or all suc

patent rights.

Copyright Underwriters Laboratories Inc.
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ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS,
TRANSPORTABLE TOOLS AND LAWN AND GARDEN MACHINERY -
SAFETY - Part 4-7: Particular requirements for pedestrian controlled

walk-b

ehind lawn scarifiers and aerators

1 Scope

IEC 6284}[1-1:2014, Clause 1 is applicable, except as follows:

Addition:

This docu
designed
vertically

— metallig

ment applies to pedestrian controlled walk-behind lawn scarifiers and Tawn aerators
for regenerating lawns by combing out materials such as grass,hatch and moss
nto the lawn face using

tines; and/or

— rigid nop-metallic tines

which rotate about a horizontal axis.

This docu
— pedestr

—towed/q

ment does not apply to
an controlled walk-behind lawnmowers;

emi-mounted lawn scarifiers and lawn aerators;

—ride-on machines;

— non-poyvered lawn scarifiers and lawn aerators;

— combug

—plug ae

— hybrid &

tion enginepowered lawn scarifiers and lawn aerators;

rators (Corers);

nd-fuel cell powered machines and associated charging systems; and

— garden tractors or their attachments.

NOTE 101 Pedestrian controlled walk-behind lawnmowers are covered by IEC 62841-4-3.

2 Normative references

IEC 6284

Addition:

Copyright Underwriters Laboratories Inc.
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IEC 60664-3:2016, Insulation coordination for equipment within low-voltage systems — Part 3: Use of
coating, potting or moulding for protection against pollution

IEC 60664-4:2005, Insulation coordination for equipment within low-voltage systems — Part 4:
Consideration of high-frequency voltage stress

IEC 61058-2-6:2018, Switches for appliances — Part 2-6: Particular requirements for switches used in
electric motor-operated hand-held tools, transportable tools and lawn and garden machinery

IEC 61672-1:2013, Electroacoustics — Sound level meters — Part 1: Specifications

IEC 6284
machinery

SO 354:2
ISO 2758:

ISO 1385]
and lower

Replacemn
IEC 61058

ISO 3744
sources u

ISO 1120
sound pre
reflecting

1-1:2014, Electric motor-operated hand-held tools, transportable tools and lawn) an
— Safety — Part 1: General requirements

003, Acoustics — Measurement of sound absorption in a reverberation room
2014, Paper — Determination of bursting strength

1:2019, Safety of machinery — Safety distances to prevent hazard zones being reached
limbs

ent:
-1:2016, Switches for appliances — Part 1: General requirements

2010, Acoustics — Determination of sound power levels and sound energy levels
5ing sound pressure — Engineering methods for an essentially free field over a reflecting

:2010, Acoustics — Noise emitted by machinery and equipment — Determination off
ssure levels at a work station and at other specified positions in an essentially free fig
blane with negligible environmental corrections

3 Terms and definitions

IEC 62841

Addition:

3.101

-1:2014, Claus€ 3-is applicable, except as follows:

d garden

by upper

of noise
y plane

emission
b/d over a

catcher

part or combination of parts, intended to be used with the lawn scarifier or lawn aerator, which provides a
means for collecting material such as grass, thatch, moss or other debris

3.102

cutting width

total width

3.103

of scarification/aeration measured across the tines at 90° to the direction of travel

discharge chute
extension of the tines enclosure from the discharge opening, generally used to control the discharge of
material from the tines

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 62841-4-7 2023.pdf

DECEMBER 21, 2023 CSA C22.2 No. 62841-4-7:23 ¢ UL 62841-4-7 19

3.104

discharge opening

gap or opening in the tines enclosure through which grass, thatch, moss and other debris may be
discharged

3.104 .1

front discharge

discharge opening for throwing out grass, thatch and moss so that they will be collected in a catcher
which is located in front of the tines

3.104.2
rear disctarge
discharge opening for throwing out grass, thatch and moss so that they will be collected'in a catcher
which is Ipcated behind the tines

3.105
lawn aerator
machine gquipped with a tines assembly which uses the ground to determine‘the depth of cut| designed
for penetiating the lawn surface

Note 101 tolentry: See Figure 101.

Note 102 tolentry: Lawn aerators that are designed to only make shallow cuts™or slices in the soil are also known as vertjcutters.

3.106
lawn scarifier
machine gquipped with a tines assembly designedte scratch the surface or earth face

Note 101 tolentry: See Figure 101.

Note 102 to|entry: Lawn scarifiers are also known‘as-lawn rakes and dethatchers.

3.107
maximum speed
highest sjeady-state tines speed attainable under all conditions of normal use, including no-Ipad, when
adjusted |n accordance with the manufacturer’s specifications and/or instructions

Note 101 td entry: The stéady-state tines speed excludes transients such as overshoot that may occur before attaining a steady-
state conditfon.

3.108
operator|control
device requiring operator actuation to perform specific functions during normal operation

3.109
operator presence control
device that deactivates rotation of the tines when the operator’s hand(s) is removed from the control

Note 101 to entry: The device typically consists of a combination of a mechanical actuator and other mechanical and electrical
components (e.g. tactile switch, relays, load switches or electronic components).

3.110

parking brake
device to prevent a stationary machine from moving

Copyright Underwriters Laboratories Inc.
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3.1
service brake
device for decelerating and stopping a machine from its ground travel speed

3.112
tines
mechanism used to provide the penetrating action or scratching action of the machine

3.113
tines assembly

t' t tharaaath anvy oAt~ ot (o) ainlh ta At ar N Aarfa s th A Aaratin A A o i A A
ines togetherwith-ary-supperingparis-whichtegetherperHorm-the-aerating-orsearifiing-action

3.114
tines enclosure
part or asgembly which provides the protective means around the tines

3.115
tines tip gircle
path descfibed by the outermost point of the tines as they rotate about their'shaft axis

3.116
traction drive
means (system) used to transmit power from the motor to the.ground drive means

3.117
working gosition
any depth[setting of the tines designated by the manufacturer

Copyright Underwriters Laboratories Inc.
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Key
1 handle

2 operator presence control

3 lock-off device

4 catcher

5 tines assembly for a lawn aerator
6 tines assembly for a lawn scarifier

Figure 101

Example of a lawn scarifier or a lawn aerator

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 62841-4-7 2023.pdf

22 CSA C22.2 No. 62841-4-7:23 ¢ UL 62841-4-7 DECEMBER 21, 2023

4 General requirements

IEC 62841-1:2014, Clause 4 is applicable.

5 General conditions for the tests

IEC 62841-1:2014, Clause 5 is applicable, except as follows:

5.4 Addition:

Handle pgsitions that are used for storage purposes are not included in this requirement.
5.7.2 Regplacement:

Machines|are tested at rated voltage. Machines having more than one rated voltage or having a rated
voltage range are tested at the highest voltage.

5.17 Addition:

The mass|of the machine includes the tines assembly, catcher (enipty) (if any), catcher adapter (if any),
tines enclosure cover (if any) in the heaviest configuration in aceordance with 8.14.2.

5.101 Duaring the tests, the tines may be adjusted and_lubricated as needed to permit opgration for
extended periods.

5.102 Far tests that are performed at maximum?‘speed and no-load, the manufacturer may need to
provide sgecial hardware and/or software in orderto achieve maximum speed at no-load.

5.103 The tests are performed using all tines in accordance with 8.14.2 a) 103).
6 Radiation, toxicity and similar-hazards

IEC 62841-1:2014, Clause 6 istapplicable.

7 Classification

IEC 62841-1:2014Clause 7 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) or class lll tool (machine).

Compliance is checked by inspection and by the relevant tests.

7.2 Addition:

Class Il tools (machines) shall be at least IPX4. Class lll tools (machines) shall be at least IPX1.
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8 Marking and instructions

IEC 62841-1:2014, Clause 8 is applicable, except as follows:

8.1.101 Machines with more than one motor (i.e. separate motors for the tines and traction drive) shall
be marked with the rated input or rated current for each motor. These markings may be located on each
motor.

Compliance is checked by inspection.

8.2 Addtion:

Lawn scarifiers and lawn aerators shall be marked with the following safety warnings:

/AN wi

specified

AW

Figure AA.2

For maing

—/N\ W

product s

A w

Figure AA.4

8.3 Rep

— "> 25 K
includes
specified
NOTE 101 |

Replaceme

—the mass

n Figure AA.1;

ARNING — Keep hands and feet away from the tines" or the proeduct safety label s
2.

supplied machines:

ARNING — Remove plug from mains before maintenance or if cord is damaged" or
bfety labels specified in Figure AA.3;

ARNING — Keep the supply cord away\from the tines" or the product safety label s
4.

acement of the sixth dashed listitem:

g
he mass of a supply cord with a length not less than 10 m, if any, in addition to

n5.17.
h Europe (EN IEC 62841-4-7), the following requirement applies:

ht of the sixth dashed list item:

RNING — Beware of thrown objects — keep bystanders away" or one of the product safety labels

becified in

bne of the

becified in

if the mass of the machine is over 25 kg. For this requirement, the mass of th¢ machine

the items

pf the\miachine in kg. For this requirement, the mass of the machine includes the mass of a supply cord with a length not

less than 1

myif any, in addition to the items specified in 5.17.

8.9 Replacement:

Unless it is obviously unnecessary, switches and controls (e.g. a tines brake/clutch) which may give rise to
a hazard when operated shall be marked or so placed as to indicate clearly which part of the machine they

control.

Compliance is checked by inspection.

8.11 This subclause of IEC 62841-1:2014 is not applicable for traction drive speed controls.

8.14.1 Addition:
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The additional safety instructions as specified in 8.14.1.101 shall be given. These additional safety
instructions 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 IEC 62841-1:2014.

8.14.1.1 Replacement for item 2) c) of IEC 62841-1:2014, 8.14.1.1:

c) Do not expose the machine to rain or wet conditions. Water entering the machine will
increase the risk of electric shock.

For machines classified at least IPX4 the warning in ifem c) abave may be replaced as specified below.

c) Po not operate the machine in rain or wet conditions. This may increase the.risk pf electric
shock.

8.14.1.101 Lawn scarifier and lawn aerator safety warnings

For the warnings below, the term "machine" may be replaced by alternate wording (e.g. "scarifier”, "lawn
rake", "aefator", "verticutter" or "lawn scarifier or aerator").

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 maghine during operation.

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

d) Before|using the machine, always visually inspect to see that the tines and the tines assembly
are not wprn or damaged. Worn or 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 machine if the cord is damaged or worn. If the cord is damaged or worn during usg, switch
off the n]achine and do not touch the cord before disconnecting it from the supply. A [damaged
supply cond or extension cord may result in electric shock, fire and/or serious injury.

f) Check the catcher-frequently for wear or deterioration. A worn or damaged catcher mayf increase
the risk of|personal injury.

NOTE 101 It|is\possible to replace the term "catcher" by an alternative term such as "collector" or "bag".

NOTE 102 The warning in item f) above is omitted for machines that are not designed to be used with a catcher.

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.

i) While operating the machine, always wear non-slip and protective footwear. Do not operate the
machine when barefoot or wearing open sandals. This reduces the chance of injury to the feet from
contact with the moving tines.
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j) While operating the machine, always wear long trousers. Exposed skin increases the likelihood of
injury from thrown objects.

k) Do not operate the machine in wet grass. Walk, never run. This reduces the risk of slipping and
falling which may result in personal injury.

I) Do not operate the machine on excessively steep slopes. This reduces the risk of loss of control,

slipping a

nd falling which may result in personal injury.

m) When working on slopes, always be sure of your footing, always work across the face of

slopes, reverup ordowmnmand-exercise extreme cautiom when changing direction—Fris Tgduces the

risk of los

n) Use e
your sur

s of control, slipping and falling which may result in personal injury.

oundings. This reduces the risk of tripping during operation.

o) Keep the supply cord away from the tines. A damaged supply cord magresult in electric

and/or se

p) Switc
damaged

q) Hold fhe machine by insulated gripping surfaces only,vbecause the tines may conta
its own cord. Tines contacting a "live" wire may.make exposed metal parts of the maghine "live"

wiring o
and coulg

r) Do nof{touch tines and other hazardous moyving parts while they are still in motion. Th

the risk o
s) When

and the
personal

8.14.2 a)

101) Exp
original e

fious injury.

n off and remove plug from mains if the cord is entangled or damaged. En
cords can increase the risk of electric shock.

give the operator an electric shock.

[ injury from moving parts.

clearing jammed material or:cleaning the machine, make sure all power switch
power cord is disconnected. Unexpected operation of the machine may result

njury.
Addition:

anation of the safety devices that the lawn scarifier or lawn aerator incorporates as
uipment;

102) Infojmation-regarding pre-operating procedures;

103) Infor

104) Instructions on the permitted operating positions for handles.

8.14.2 b)

Addition:

. e , - , tor-

ktreme caution when reversing or pulling the machine towards you. Always be| aware of

shock, fire

angled or

ct hidden

S reduces

es are off
in serious

part of the

101) Hazards which may be encountered while using the lawn scarifier or lawn aerator, such as

blockage

of the tines, and how to avoid them while performing typical tasks;

102) Instructions to stop the tines if the machine has to be tilted for transportation when crossing surfaces
other than grass and when transporting the machine to and from the area in which it is to be used;
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103) Instructions not to tilt the machine when switching on the motor, except if the machine has to be tilted

for starting. In this case, instruction not to tilt it more than is absolutely necessary and to lift onl
which is away from the operator;

y the part

104) For single-axle machines, instructions to maintain operating position and stability by properly

grasping and supporting the handle;

105) Instructions to stop the machine, and remove plug from the socket, and to make sure that all moving

parts have come to a complete stop

— after efriking a fnrpign nhjprt and to incpprf the machine for dnmagp and make repa

rs before

regtarting and operating the machine;

— if the machine starts to vibrate abnormally, and then to immediately inspect for{damag
or fepair any damaged parts and to check for and tighten any loose parts;

2, replace

106) Recgmmendation for the use of a residual current device with a tripping current of 30 mA ¢r less;

107) Instriictions to empty the catcher before storage, if applicable.
8.14.2 ¢) | Addition:

101) Inforfnation regarding regular maintenance routines;

102) Recgmmendations for cleaning and maintenance befare storage;

103) Infofmation explaining the consequences of improper maintenance, the use of non-c
replacemgnt components, or the removal or modification of safety components;

104) Instriiction to replace worn or damaged,components in sets to preserve balance, as applical

105) Instrjctions to be careful during-adjustment of the machine to prevent entrapment of th
between moving tines and fixed parts of the machine;

106) Instrdictions to always @llow the machine to cool down before storing;

107) Instrdictions regarding replacing or servicing tines;

108) For machines where the tines may be serviced by user maintenance, advice that when
the tines 12 be.aware that, even though the power source is switched off, the tines can still be mq

bnforming

ple;

e fingers

servicing
ved.

Replacement of NOTE:
NOTE In Europe (EN IEC 62841-4-7), the following additional requirements apply:

Emissions
1) The noise emission, measured in accordance with Clause 1.2, as follows:

* A-weighted emission sound pressure level L,, and its uncertainty K, where L, exceeds 70 dB(A).
Where L, does not exceed 70 dB(A), this fact shall be indicated;

« the A-weighted guaranteed sound power level L.

2) Recommendation for the operator to wear hearing protection.
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3) The vibration total value and its uncertainty measured in accordance with Clause |.3.

When the vibration total value does not exceed 2,5 m/s?, this shall be stated.

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

4) The following information:

« that the declared vibration total value(s) and the declared noise emission value(s) have been measured in

accordance with a standard test method and may be used for comparing one machine with another;

« that the declared vibration total value(s) and the declared noise emission value(s) may also be used in a

preliminary assessment of exposure.

8.14.3 H

If inform4
together

Complian
9 Prote
IEC 6284
10 Stari
IEC 6284
10.1 Ad
For the tg

10.2 Ad

A warning:

« that the vibration and noise emissions during actual use of the machine can differ from the) declars
depending on the ways in which the machine is used; and

« of the need to identify safety measures to protect the operator that are based on an estimation of ex
actual conditions of use (taking account of all parts of the operating cycle such as_the times when th
switched off and when it is running).

Replacement:

tion about the mass or weight of the machine is provided,it shall be the mass specifi
vith the mass of a supply cord with a length not lessthan 10 m, if any.

ce is checked by inspection.

ction against access to live parts

1-1:2014, Clause 9 is applicable.

ing

1-1:2014, Clause 10 is applicable, except as follows:

dition:

st, the tines.are raised so that they are not in contact with any surface.

dition;

For the te

d total value

posure in the
£ machine is

ed in 5.17

he ti sed so that , i 5

11 Input and current

IEC 6284

1-1:2014, Clause 11 is applicable.

12 Heating

IEC 6284

1-1:2014, Clause 12 is applicable, except as follows:

12.2.1 Replacement:

The load conditions for the heating test of 12.2 are as follows.
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The test is conducted with the machine mounted on an unperforated flat horizontal surface with the tines
attached, and with the minimum size of openings for connection to the torque load. The traction drive
wheels, if any, are lifted the minimum amount required to avoid contact with the unperforated flat horizontal
surface. The working position is adjusted to the minimum position required to avoid contact with the
unperforated flat horizontal surface. The lawn scarifier or lawn aerator is operated with a torque load
applied such that rated input or rated current is drawn until thermal equilibrium is reached under the
most unfavourable conditions. For machines with more than one motor (i.e. separate motors for the tines
and traction drive), the lawn scarifier or lawn aerator is operated with torque loads such that rated
input or rated current of each motor in accordance with 8.1.101 is drawn until thermal equilibrium is
reached under the most unfavourable conditions.

The most|lunfavourable conditions are determined using the configuration of attachments and tines in
accordandge with 8.14.2, which yields the highest temperature at a reference location. This-detgrmination
may be mpade at one of the required voltages of 12.2 using thermocouples.

The refergnce location is chosen on the motor assembly at a location that minimises the cooling effect of
air flow.

NOTE A megsurement of the rotating speed of the tines during the heating test is needed in sofme cases for the test of 17.2.
13 Resisgtance to heat and fire

IEC 62841-1:2014, Clause 13 is applicable.

14 Moisture resistance

IEC 62841-1:2014, Clause 14 is applicable, exceptas follows:
14.2 Replacement:

The enclosure of the machine shall previde the degree of protection against moisture in accordpnce with
the marking of the machine.

Compliange is checked by the ‘appropriate treatment specified in 14.2.2, with the machine condifjons as in
14.2.1.

14.2.1 HReplacement:

The machjfne is-net'connected to the supply.

Detachable—parts subjected, if
necessary, to the relevant treatment w:th the main part. Mach/nes fitted w:th an appllance inlet, plug or
other connector are tested without the mating connector in place. Air filters are not removed.

14.2.2 Replacement:

Machines other than IPX0 are subjected to tests of IEC 60529, as follows:

— IPX1 machines are subjected to the test described in IEC 60529:1989, 14.2.1;
— IPX2 machines are subjected to the test described in IEC 60529:1989, 14.2.2;

— IPX3 machines are subjected to the test described in IEC 60529:1989, 14.2.3 a);
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— IPX5 machines are subjected to the test described in IEC 60529:1989, 14.2.5. For this test, the water

stream is

applied from all practicable directions, including the underside of the machine;

— IPX6 machines are subjected to the test described in IEC 60529:1989, 14.2.6. For this test, the water

stream is

applied from all practicable directions, including the underside of the machine;

— IPX7 machines are subjected to the test described in IEC 60529:1989, 14.2.7. For this last test, the
machine is immersed in water containing approximately 1,0 % NaCl.

Machines classified as IPX4 are subjected to the test described in 14.2.4 a) of IEC 60529:1989, except as

follows:

— the tes|

oscillating tube radius minus 15 cm. The support is placed at the level of the pivot axis 0f the
tube. Durjng the test, the support is rotated about its vertical axis at a rate of (1 + 0, 1)\/min; and

— the maghine is placed on the unperforated support; and

— the wo

{ is conducted with a circular horizontal unperforated support having a diameter of| twice the

oscillating

rking position of the lawn scarifier or lawn aerator is set to_the highest position at|\which the

tines wolld still drive when the operator presence control is engaged) If this setting still allows the tines

to make
raised on

— the hor
test. The
complete

oscillation (2 x 90°) being (6 + 1) s; and

— the durdtion of the test is 10 min.

Immediaf]
IEC 6284
Afterwarq
show tha
and clea
connecto

The mach

— the risk

s, having carefully wiped'the external enclosure to remove any surplus water, inspe
there is no trace of water'on insulation which could result in a reduction of creepage
rances below the yalués specified in 28.1. Water drops on an appliance inlet, plu
- are not considered.

ine is thenevaluated for

of fire-in"accordance with item a) of 18.6.1; and

— the loss

ofany SC inlace tha machinag ic randarad infa o
o1 oot S-tHe-HHaGrHAC-ISFeRaerea1to<

contact with the ground surface, the ground support system of the machine (e.g. wheels) are
support blocks to ensure ground clearance. The blockScare to be as small as is practicable; and

zontal centreline of the machine is aligned with the pivot axis of the oscillating tube at the start of
movement of the oscillating tube is limited t0<90° either side from the vertical, the time for one

ply after the appropriate treatment, the machine shall withstand the electric strength test of
1-1:2014, Annex D between-live parts and accessible parts, the test voltage being 2 500 V.

ction shall
istances
) or other

I
Ty ERAZLELASA~

14.3 to 14.5 These subclauses of IEC 62841-1:2014 are not applicable.

15 Resi

IEC 6284

stance to rusting

1-1:2014, Clause 15 is applicable.

16 Overload protection of transformers and associated circuits

IEC 6284
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17 Endurance

IEC 62841

-1:2014, Clause 17 is applicable, except as follows:

17.2 Replacement:

The machine is operated at no-load. The machine is fitted with the most unfavourable tines in accordance

with 8.14.2 a) 103).

Series motors are supplied at a voltage such that the rotating speed of the tines is the same as that

obtained /f T2.2.T at rated voltage or the lower imit of the rated voltage range. Other motor
operated at rated voltage or the lower limit of the rated voltage range.

ine is operated for 48 h. If the test is conducted on the same sample used for the tests of
, the 48 h is reduced by the running time necessary for the tests of Clause’12. During the test,
the machihe is placed in its normal operating position according to 8.14.2.

The mach
Clause 12

Machines
than 8 h.

The mach
unless this

During thi
normal us
failed may

If the temperature rise of any part of the machine exceeds the temperature rise determined durir

of 12.1, fd
machine ¢

During the
18 Abng
IEC 62841
18.5 Reyf

Protection

are operated continuously, or for a corresponding number of periods; each period bein|

fne may be switched on and off by means of a switch other than that incorporated in the
disables a functionality of the machine switch.

5 test, replacement of the carbon brushes is allowed, and the machine is oiled and gred
be. If mechanical failure occurs and does not impair compliance with this document, the
be replaced.

rced cooling may be applied. If ferced cooling is applied, it shall not alter the air fl
r redistribute carbon deposits.

se tests, overload protection devices incorporated in the machine shall not activate.
rmal operation
-1:2014, Clause™8 is applicable, except as follows:

blacemeént:

types are

g not less

machine

hsed as in
b part that

g the test
bw of the

against electric shock shall not be impaired when a class Il tool (machine) is suleected to

overload conditions according to the type or motor.

For machines with

— motors having electronically 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.

1852 T
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18.8 Replacement of Table 4:

Table 4
Required performance levels

Minimum
Type and purpose of SCF Performance

Level (PL)
Power switch (operator presence control) — prevent unwanted switch-on b
Power switch (operator presence control) — provide desired switch-off b
Provide dgsired direction of rotation of the tines Not an SC
Provide ddgsired direction of rotation of the traction drive a
Any electrpnic control to pass the test of 18.3 a
Service brake as in 19.101.2 b
Parking bfake as in 19.101.3 b
Prevent ejceeding 150 % of the tines stopping time as required in 19.104 b), if
applicable|which is only applicable under any single fault condition (i.e. an abnormal a
condition) f
Limit the tines stopping time that does not exceed 150 % of that required in 19.104 b), if L
applicable| under any single fault condition (i.e. an abnormal condition) # Notan SCF
Prevent ingrease of rotational speed of tines that would cause non-compliance,with 19.105 a
Prevent infrease of rotational speed of tines that would cause non-compliahce with 20.101 a
Any other ppeed limiting device Not an SCF
Lock-off function as required by 21.104.2 b
Visual or qudible indicator as referenced in 21.104.2 Not an SCF
Traction drive control system as in 21.104.3.1 b
Prevent sqlf-resetting as required in 23.3 a
2 The tine$ stopping time shall still meet the reguirements of 19.104 b), if applicable, under normal operation.

19 Mec
IEC 6284
19.1 Re

All power

hanical hazards

1-1:2014, Clause\19 is applicable, except as follows:
placement;
tdrivénhazardous parts (e.g. drive belts), other than the tines, shall be so positioned of enclosed

to provid¢ adequate protection. The guarding of the tines is covered in 19.103. Ground contagting parts
(e.g. whetwmmmmmmmmmmm.i

All openings and safety distances shall conform to 4.2.4.1 and 4.2.4.3 of ISO 13857:2019 unless
otherwise specified in this document.

Protective enclosures, covers, guards and the like shall have adequate mechanical strength for their
intended purpose.

Opening automatically closing guards for discharge chutes does not require the use of a tool.

The use of a guard shall not create other dangers, for example by reducing or obstructing the operator's
view or by transferring heat.
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Compliance is checked by inspection, by measurement, by functional test, by the tests of Clause 20 and
by means of the test probe B of IEC 61032:1997 with a force not exceeding 5 N. Prior to the application of
the test probe any soft materials (elastomers), such as soft grip coverings, shall be removed. It shall not be
possible to touch power-driven hazardous parts with this test probe.

19.3 This subclause of IEC 62841-1:2014 is not applicable.

19.4 This subclause of IEC 62841-1:2014 is not applicable.

NOTE 101 Requirements for handles are given in 19.102.

19.5 Thip subclause of IEC 62841-1:2014 is not applicable.
19.6 Thip subclause of IEC 62841-1:2014 is not applicable.
19.7 Replacement:

Lawn scarifiers and lawn aerators shall have adequate stability.
This requifement is not applicable for single-axle machines.
Compliange is checked by the following test.

For lawn |scarifiers or lawn aerators provided with an appliance inlet or a supply cord with a length
between 0,2 m and 0,5 m, a mass of (500 + 20) g is suspended from either

— the appliance inlet; or

— the supply cord plug; or

— any supply cord retaining device in@ccordance with 8.14.2
whichevel is the most unfavourable.

For lawn scarifiers or lawn aerators provided with a supply cord with a length not less than |10 m, the
supply cqard is placed resting on the inclined plane used for this test in the most unfavourable pogition.

The machine is placed with the motor switched off in any normal position of use on a plane inclined at an
angle of 10° to the horizontal. If, however, the machine is such that, were it to be tilted through ah angle of
10° when|standing on a horizontal plane, a part of it not normally in contact with the supporting surface
would touch the horizontal plane, the machine is placed on a horizontal support and tilted in the most
unfavourable direction through an angle of 10°. For the test, the machine is prevented from sliding.

The machine shall not tip over or, if the machine tips over, the requirements for single-axle machines shall
be fulfilled.

19.8 This subclause of IEC 62841-1:2014 is not applicable.

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 62841-4-7 2023.pdf

DECEMBER 21, 2023 CSA C22.2 No. 62841-4-7:23 ¢ UL 62841-4-7 33

19.101 Brake requirements and test method
19.101.1 General

A lawn scarifier or lawn aerator exceeding a mass of 78 kg shall be equipped with a service brake and
a parking brake.

Machines requiring a service brake and a parking brake shall fulfil the requirements of 19.101.2 and
19.101.3.

If steering-assist brakes are also used for the service brake, It shall be possible To connect them in a way
that they apply both brakes with equal force.

Compliarice is checked by inspection and by the requirements of 19.101.2 and 19.101/8.

19.101.2| Service brake

The serv|ce brake shall meet all of the following requirements:

— the seryice brake performance shall only rely on the effectiveness.ofthe braking system;
—the seryice brake control shall be hand-operated;

— the seryice brake control device shall be located within the operator control zone (see F|gure 102)
and its pdsition shall not interfere with the position of other controls; and

— if the Iawn scarifier or lawn aerator is equipped with combined traction clutch and brake cgntrols, the
service Brake engagement shall simultaneously disengage the traction clutch.

NOTE 101 Examples of service brakes include mechanical, electric and hydrostatic means.
Compiliarice is checked by inspectionand by manual test.

The servjce brake shall be-capable of stopping the motion of the lawn scarifier or lawn aerator so that
the avergge measured stopping distance does not exceed 0,19 m for each 1 km/h of the |maximum

forward speed and maximum reverse speed, if a reverse traction drive is provided.

Compiliarice is checked by the following test.

The testg are conducted on a lawn scarifier or lawn aerator in its heaviest configuration in agcordance
with 8.14.2 and with

— pneumatic tyres, if any, inflated to the maximum recommended pressures for the lawn scarifier or lawn
aerator in accordance with 8.14.2; and

— brakes adjusted in accordance with 8.14.2; and

— any catcher filled to its maximum volumetric capacity with material of density (150 = 10) kg/m®. As an
alternative to filling the catcher to its maximum volumetric capacity with a material of (150 + 10) kg/m®
density, an equivalent mass may be positioned and secured inside the catcher at its volumetric centre of
gravity.
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The tests shall be conducted on a dry, smooth, hard concrete (or equivalent) surface with a maximum
slope of 1 %.

The service brake is first conditioned by running the lawn scarifier or lawn aerator for 10 min during
which 10 stops shall be performed from the maximum forward speed.

If a reverse traction drive is provided, this break-in period shall be extended to 20 min during which the
service brake shall be applied to stop the machine 10 times from maximum forward speed, and 10 times
from maximum reverse speed.

If the lawnrstarifrerorfawmaeratorisequipped with separatetractionrdriveard-service brake controls,

the traction drive is simultaneously disengaged with the service brake engagement.

After the ¢onditioning procedure has been completed, the service brake test is conducted threg times in
the forwarnd direction of travel and, for a lawn scarifier or lawn aerator with a reverse tractipn drive,
repeated three times in the reverse direction of travel.

With the |Jawn scarifier or lawn aerator operating at its maximum ground-speed, the tractjon drive
control is released and a maximum force of 220 N is applied to the centre of the grip area of|the hand
control foff the service brake. The stopping distance is measured foreach test and the averagg value is
calculated for each direction tested.
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Dimensions in millimetres

56

1500

su4493

Key
1 zone 1 —|operator control zone

2 zone 2 —|operator.control zone when leaning against handle
3 handle

NOTE 101 Zone is the area into which the extremities of a 95" percentile male can reach from the normal operator posjtion.

NOTE 102 Zone 2 is the area into which a 5" percentile male or a 50™ percentile female can reach when leaning against the handle.
This zone can also be reached by a 95 percentile female leaning forward against the handle.

NOTE 103 All handles within zone 1 will reduce the zone by the space occupied and protected by the handle.

NOTE 104 Zone 1 includes the maximum range of movement of all frequently used operator controls but is not intended to
represent preferred operator control positions.

Figure 102

Operator control zones
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19.101.3 Parking brake

A lawn scarifier or lawn aerator required to be equipped with a service brake shall also be equipped
with a parking brake. The parking brake shall be capable of holding the lawn scarifier or lawn aerator
facing both uphill and downhill on a slope up to and including 16,7° (30 %).

To allow the removal of initial slack in the system, a distance of 50 mm movement is allowed during the
first 30 s after the parking brake has been applied. There shall be no further movement after the 30 s.

The parking brake may be combined with the service brake.

The engagl;ement of the parking brake shall not rely on the machine being connected to the supgly.
The maximum force to actuate the parking brake shall not exceed

— 220 N fdr a hand-grip parking brake, actuated by hand gripping motion only; or.

— 330 N fdr a hand-lever parking brake, actuated by arm motion with a haridyon a lever; or
— 450 N fdr a foot-operated parking brake.

The unlocking force shall not exceed the maximum specified actuating force.

NOTE The fprces 220 N, 330 N and 450 N are considered as maximum.forces that can be applied to meet the test reqiiirements of
this subclauge. The operating forces during normal use would in general-be less.

If the lawn scarifier or lawn aerator is equipped with an automatic parking brake, it shall be|activated
when the pperator presence control is released:

Compliange is checked by inspection, by measurement and by the following test.
The tests pre conducted

— on the sfime sample and urider the same conditions as in 19.101.2, if applicable;
— with the [fransmissiontin neutral and the motor stopped;

— if so eqUipped, with the hydrostatic bypass valve in the normal position for scarifying or aerating;

— on a smpoth flat surface with 16,7° (30 %) slope, and a coefficient of friction such that the lawn scarifier
or lawn aerator does not slide down the slope;

— with the parking brake applied; and

— for a period of 5 min, or if the parking brake is hydrostatic, for a period of 60 min.
19.102 Handles

19.102.1 Handle construction

The handle(s) of lawn scarifiers and lawn aerators shall be fastened to the machine so as to prevent
loss of control by unintentional uncoupling from the machine while in operation.
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Compliance is checked by inspection.

19.102.2 Handle latches and handle length

19.102.2.1 The handle shall either

— have, for a single-axle machine a horizontal distance of at least 600 mm from the rear part of the handle
to the vertical tangent of the tines tip circle, when the top of the grasping area of the handle is at a height

of (900 £ 10) mm above the ground (see Figure 103), or the requirements of the foot protection test of
Annex CC shall be fulfilled; or

— have, f(l)r machines other than single-axle machines, a horizontal distance of at least 450ymiph from the
rear part pf the handle to the vertical tangent of the tines tip circle, which serves as a barrier bgtween the
operator and the tines (see Figure 104) or the requirements of the foot protection test of’Annex CC shall
be fulfilled.

Compliarice is checked by measurement and, if applicable, by the foot protection test of Annex (C.

The foot probe shall not contact the tines.

Dimensions in millimetres

900 +10

i > 600

~ > IEC
su4970
Key
1 tines tip circle
2 ground level
3 wheel
Figure 103

Safety distances — single-axle machines
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Dimensions in millimetres

> 450,

IEC
su4971

Key
1 tines tip gircle

2 ground leyel

Figure 104

Handle distance — machines with more than one axle
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19.102.2.2 For single-axle machines, there shall be positive means (e.g. latch or upper stop) which
cannot be unintentionally disengaged during normal operation of the lawn scarifier or lawn aerator, to
prevent the dimension in Figure 103 from becoming less than 600 mm.

Compliance is checked by inspection and by measurement.

19.102.2.3 For machines with more than one axle, there shall be positive means (e.g. latch or upper
stop) which cannot be unintentionally disengaged during normal operation of the lawn scarifier or lawn
aerator, to prevent the dimension in Figure 104 from becoming less than 450 mm.

Compliar
19.102.3
A pivoting
vertical, S
operating
Complian
19.103

19.103.1

The tines
removabl

Complian

19.103.2
any point

Complian

A rod, (50 £ 1) mm diameéter and 500 mm long minimum, is placed on the supporting surface w
nd is moved towards the tines until stopped by a part of the lawn scarifier or lawn aerator.

vertical a

Te s Thecked by imspectiorard by measurernernt:
Pivoting

handle, if any, which has a temporary storage position (park position), usually just fory
hall be equipped with a means to either manually or automatically lock\the handle bg
position.

ce is checked by inspection.
Fines enclosure
Tines shall be guarded.

b enclosure shall have adequate mechanical strength for its intended purpose. It sh
e without the use of tools and withstand a foree of 75 N in any direction.

ce is checked by inspection and by manual test.

It shall not be possible for any*part of the rod specified below to approach closer than
on the tines, with or withoutithe catcher attached (see Figure 105).

ce is checked by measurement and by the following test.

ard of the

ck into an

all not be

10 mm to

ith its axis
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Dimensions in millimetres
=10 >10
| <
2 IEC
Key
1 tines
2 testrod
Figure 105

Guarding of lawn scarifier and lawn aerator tines, general

19.103.3 | Tines shall be covered at the sides with guards which extend as specified in a) through c)

below.

a) From the middle of the tines to the rearof the machine, parallel to the ground, the maximum distance

from the Igwer guard edge to the ground shall be the maximum penetration depth (a) plus 25 mnf.

b) There g$hall be a radial clearance of at least 10 mm between the inner surface of the guard and the

tines tip gircle.

c) From thHe middle of the tines to the front of the machine, the coverage of the guard may be rgduced by

a maximun of 15°.

W

See Figure 106.

Compliance is checked by inspection and by measurement.

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 62841-4-7 2023.pdf

DECEMBER 21, 2023 CSA C22.2 No. 62841-4-7:23 ¢ UL 62841-4-7 41

Dimensions in millimetres

s (a+2p)

<15°

a
l—

Z

i

Key
minimun] guard contour
centre offrotation of the tines
direction|of travel

L W N =

maximurh penetration depth of the tines

Figure’106

Guarding of lawn scarifier and lTawn aerator tines, side coverage
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19.103.4 For machines with a rear discharge opening, the tines assembly shall be covered from
above by a guard. The vertical projection of the guard onto the supporting surface shall be at least as
large, in all directions, as the vertical projection of the tines, when any catcher has been removed (see

Figure 107).

When the catcher is not fitted to the machine, the tines assembly shall either

— be covered from the rear with a self-closing guard that extends so that its projection on the vertical plane
covers from the top of the tines to not more than 25 mm from the supporting surface (see Figure 108); or

— comply yittrthefoot protectiomtestof Ammex €€
Compliange is checked by inspection, by measurement and if applicable, by the foot protectipn test of
Annex CQ.
1
/ 2
I
|
|
|
|
|
|
|
|
|
Key
1 guard
2 vertical projection of guard
3 vertical projection of tines
NOTE 101 The distance between 2 and 3 is considered to be greater than 0.
Figure 107
Guarding of lawn scarifier and lawn aerator tines, rear discharge

19.103.5 For machines with a front discharge opening, the tines assembly shall either

— be covered from the rear with a guard that extends so that its projection on the vertical plane covers
from the top of the tines to not more than 25 mm from the supporting surface (see Figure 108); or

— comply with the foot protection test of Annex CC.

Compliance is checked by inspection, by measurement and if applicable, by the foot protection test of
Annex CC.
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Dimensions i

n millimetres

Key

1 tines
2 guard
3 direction

19.104

wn
39
vi

N | [/
W

IEC

su4975

of travel

Figure 108

Guarding of lawn scarifier and lawn aerator tines, front discharge

Foot protection for tines in a transport position

Lawn scarifiers and lawn aerators that have. a designated position that raises the tines such that they

are not in
with a me
following

a) it shall
shall not
tines are

b) the tings shall stop-within 3 s of the operator presence control being released whilst the m3

the transy

c) the ma

contact with the ground, in accordance with 8.14.2 b) (i.e. a transport position), shall b
ans to prevent unintentional contact with the rotating tines. This shall be achieved by
pptions a) through c):

not be possible to raise-the tines into a transport position unless the tines are stop
be possible to engage.the drive to the tines when the machine is in the transport positi
not in contact withthe ground); or

ort position;-or

b provided
one of the

ped and it
bn (i.e. the

chine is in

position.

chine shall comply with the foot protection test of Annex CC whilst the machine is in thT transport

Compliance is checked for a) by inspection and by manual test, for b) by measurement in accordance with
Annex DD and for c) by the foot protection test of Annex CC.

19.105 Thrown objects

19.105.1

The tines enclosure, guards, trailing shields (if any) and catchers (if any) shall be designed
and constructed in such a way as to minimize the risk of injury from thrown objects in normal use.

There shall not be more than five hits in the target panel between the lower edge of the target panel and
the 450 mm line (lower zone). There shall be no hits above the 450 mm line (higher zone).
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Compliance is checked by the tests of 19.105.2 to 19.105.6.

19.105.2

General test requirements

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

The lawn scarifier or lawn aerator is tested at maximum speed in all operational configurations in
accordance with 8.14.2, e.g. with and without attachments such as catchers.

Each test is carried out on a lawn scarifier or lawn aerator equipped with a new tines assembly.

NOTE 101 I
thrown objed

19.105.3

The lawnscarifier or lawn aerator is tested on a test installation as shown in Eigtre 109.

The tray G
coarse su
The width

A uniform
of grain s
separate (

A single thickness of kraft paper 1 000 mm wide x*2°000 mm high with a nominal 225 g/m? cor

according
panel is p
edge of th
horizontal,
which is a

is possible that the tests of 19.105.4 and 19.105.6, if applicable, could subject the operator or bystandérs-iq
ts.

Test equipment

onsists of a rigid waterproof material (e.g. plastics) and the bottom of the inside of the
face to avoid movement of the sand-gravel mixture when the_ tray moves towards the
of the tray is at least equal to the cutting width.

sand-gravel mixture is made up by volume of 1/2 building sand and 1/2 smooth gravel
ze (12 £ 4) mm. The mixture is dampened justsufficiently to ensure that the mixture
Juring the test. It is kept damp during the test(s):

to ISO 2758:2014, is affixed to a frame and used as a target panel for the operator
aced behind and in contact with the\end of the handle and perpendicular to the base.
e target panel is at the height of the wheel’s supporting surface. The target panel is diy
line into a lower zone whichl.reaches up to 450 mm from the lower edge and a hig
bove 450 mm.

impacts by

ray has a
machine.

(pebbles)
does not

struction,
area. The
he lower
ided by a
ther zone
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Key

target pal
tray with
base (su
frame (I9}

Y
A

su4976 IEC

hel for the operator area 1 000 mm wide x 2 000 mm high. Material: Kraft paper 225 g/m?
A mixture of sand and gravel (50:50)

bporting._frame)

pse)

(18 £ 1) tam

m

diameter

Q O T 9 ~h WODN -
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of the tines tip circle + 10 mm

at least equal to the cutting width

Figure 109

Thrown object test rig for rear discharge lawn scarifiers and lawn aerators
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19.105.4

Test method

The handle(s) of the lawn scarifier or lawn aerator is set such that the horizontal distance from the rear
of the handle(s) to the tines assembly is a minimum. For a single-axle lawn scarifier or lawn aerator the
height of the handle grasping surface(s) is fixed at (900 £ 10) mm above the wheel supporting surface.

The sand-gravel mixture is placed in the drawer and is lightly compressed and flattened to a height of
(18 + 1) mm.

The wheels of the lawn scarifier or lawn aerator are restrained on supporting cover plates. In this

position t
next dee,
be lowere

The sand
or lawn
speed of 1

The dista

necessary
machine s

19.105.5

All holes
10 mm dig
the target
19.105.6

In the eve
the existin
used for e

If either off
20 Mech

IEC 62841

st setting. For a single-axle lawn scarifier or lawn aerator the machine ground sup,
to achieve (10 £ 1) mm penetration.

ravel mixture in the drawer is moved once from the front towards the rearof the lawn
rator into the rotating tines for a distance equal to the diameter of the tines tip ci
hovement of the drawer is (1 £ 0,5) m/s.

nce "b" in Figure 109 between the base of the target panel and the rear of the m

hall allow this distance to be minimal.
Test results

n the target panel are evaluated in order to determine if they are regarded as a hit. 4
meter steel ball (as used for ball bearings).is applied with a force of (3 + 0,3) N perper
banel material. If the steel ball passes through the target panel, it is recorded as a hit.

Additional testing

ht of a failure, two additional tests are conducted. These additional tests are either carri
g lawn scarifier or lawn-aerator or on new identical machines. New sand-gravel
ach test.

the additional tests)is failed, the machine has failed the test.
anical strength

-1:2044, Clause 20 is applicable, except as follows:

or at the
borts may

scarifier
rcle. The

achine is

to allow the tray to fully move underneath the length of the.machine deck. The settings of the

\ nominal
dicular to

ed out on
mixture is

203 Re

g 4~
IdCCITICTIL.

For lawn scarifier and lawn aerators, the test of 20.3.2 applies.

2032 A

ddition:

The test is carried out with the machine resting on a smooth horizontal concrete surface. During the test,
the machine is not restrained or placed against any other supporting structure.

20.5 This subclause of IEC 62841-1:2014 is not applicable.

20.101 Tines and their mountings shall have adequate strength to withstand impact with solid objects.
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Compliance is checked by the following test.

NOTE 101 Itis possible that the following test could subject the operator or bystanders to impacts by thrown objects.

The test is carried out at maximum speed at no load. The test is carried out on all tines assemblies as
identified in 8.14.2.

The lawn scarifier or lawn aerator is placed on the flat, horizontal surface of a carriage, see Figure 110.
The handle(s) of the machine is restrained elastically. Single-axle machines are positioned so that the
height of the handle grasping surface(s) is fixed at (900 £ 10) mm above the wheel supporting surface.

+1

The worlling position is adjusted such that there is a clearance of 0,0 -0 mm between the-tines tip circle
and the flat, horizontal surface of the carriage, see Fiqure 110. The mounting of the machine’shdll allow for
an upwargd movement of the machine.

A steel plate, (8,0 £ 0,5) mm thick, (400 + 5) mm long and wide enough to contact all of the tipes of the
tines asgemblies at one pass, is mounted on the upper surface of the carriage so that it is located at the
tines tip [circle, see Figure 110. The carriage is pulled centrally under the tines assembly from the front
of the mdchine toward the rear. The speed of the pull is 0,75 m/s to 1.m/s. The test is then reppated with
the carriage pulled under the tines assembly from the rear of the machine towards the front.

During the test, no complete tines or parts thereof shall break<off and there shall be no visiile cracks.
Chipping |of tines or breakage of parts intended to break suchas shearing pins shall not be copsidered a
failure. The tines need not be suitable for further use after the test. Ejection of small chips df machine
parts not pxceeding 2 g are ignored.
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Dimensions in millimetres
2
3
1
— O
Yo 2N 3
[
L
su4977
Key

1 tines assembly
2 steel platg

3 upper surface of the carriage

W dimensign of steel plate sufficient to make contact with the tines over the full width of the tines assembly

Figure 110

Strength of tines assembly
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21 Construction
IEC 62841-1:2014, Clause 21 is applicable, except as follows:
21.17 Replacement:

Lawn scarifiers and lawn aerators shall be fitted with a power switch to control the motor. The actuating
member of this switch shall be easily visible and accessible. This requirement may be fulfilled by an
operator presence control as specified in 21.104.2.

Compliarice 1s checked by inspection.

21.18 HReplacement:

Additiona] requirements for power switches are given in 21.104.2.
21.30 Heplacement:

Handle shafts shall be

— of insulating material; or

— if not of|insulating material,

« govered with insulating material having a thickness of at least 1 mm which extends for p distance
of|150 mm from handles and handle mounted-operator controls; and

« ¢lectrically isolated by material equivalent to supplementary insulation from other ¢onductive
aqcessible parts which are within.\/5 mm of the ground measured as a clearance or from
cdnductive accessible parts connécted to such parts.

Handles gnd operator controls which are held when operating the machine shall be insulated from the
tines asgembly and other parts that may become live in the event of contact with live wires.

Compliarice is checked bylinspection, by measurement and by the following test.

An electric strengthtest according to Clause D.2 using 1 250 V a.c. is made between

r or lawn
when the
working

— condudfive parts of the tines assembly and all other conductive parts of the lawn scarifi¢
aerator, ¢xcept for handle shafts and their fixings, within 200 mm from the supporting surface
lawn scariti A it ; hefowe ,
position, and

— metal foil wrapped around the handle, operator controls and other controls located in the operator
control zone defined in Fiqure 102.

If passing this test relies upon an insulating covering on metal parts of handles or operator controls,
these parts are conditioned as follows prior to the test:

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

Inspection shall show that
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— the covering has not shrunk to cause non-compliance with the insulation dimensional requirements; or
— the required insulation is no longer given; or

— the covering has not peeled off and that it may move longitudinally.

After this, the sample is conditioned by maintaining it for at least 4 h at a temperature of (-10 £ 2) °C.

Immediately following the conditioning at (-10 = 2) °C, the sample is then subjected to impact by means of
the apparatus shown in Figure 111. The weight A having a mass of (300 t 5) g falls from a height of
(350 + 10fmm onto the chisel B of hardened steel, the edge of which IS placed on the sample.

One impart is applied to each place where the covering is likely to be weak or damaged,in’ notrmal use,

the distante between the points of impact being at least 10 mm. After this test, inspection shall show that
the coverihg has not peeled off.
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Dimensions in millimetres

]
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|<—>

su0382b

Key
weight W
chisel m
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Il 1 Il
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= s |
! ! 1
| | é}%ﬁ | ﬁ
! ! | .
a | 7
=
c
s| |0 | 5
i s

—t-----4

7]

th mass of (800 £ 5) g
hde of hardened steel
h

30

IEC

sample

N o A WN -~ T >
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base having a mass of at least 10 kg
chisel detail

chisel isometric view

chisel plan view

chisel bottom view

Figure 111

Impact test fixture for handle insulation
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21.35 Dust collection

This subcl

ause of IEC 62841-1:2014 is not applicable.

21.101 Any drain holes provided to prevent accumulation of water in an enclosure shall be at least 5 mm
in diameter or 20 mm? in area with a width of at least 3 mm.

Compliance is checked by inspection and by measurement.

21.102 Machines shall be provided with a means such that damage to the supply cord due to

movemen
This requi

— a supp
cable may

—the sup
Complian

21.103 A
tocome o

This requi
— can only
—is provid
—needs a
Complian
21.104 (
21.104.1

The locati

rement may be fulfilled by

y cord retaining device to keep the supply cord out of the vicinity of the:tines, to
be adequately fastened; or

bly cord entry or attachment being at least 0,6 m from the nearestpoint of the tines.

be is checked by inspection and by measurement.

f during use.
rement may be fulfilled if the air filter
be removed with the aid of a tool; or
ed with a spring that prevents it frem falling away, during use, due to vibration; or
deliberate action of the userfor its removal.
be is checked by inspection.
Lontrols
Location

bn-of operator controls which require sustained activation shall be within the grippin

the handla(s)

of the machine Is prevented as 1ar as possible. 'he means provided shall be re-usablg.

Which the

ir filters which can be removed for cleaning purposes shall be so designed that they afe unlikely

g area of

The lock-off device specified in 21.104.2 shall be located

—in zone 1 as shown in Figure 102; and

— within 600 mm from the top of the lawn scarifier or lawn aerator handle(s).

The location of operator controls that do not require sustained activation but that might be operated
during lawn scarifying or aerating shall be within zone 1 or zone 2 as shown in Figure 102.

A manually operated parking brake, if any, shall be operable within zone 1 or zone 2.
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NOTE 101 The operator control zones defined in Figure 102 include the maximum movement range of the controls but are not
intended to represent preferred operator control positions.

For the purpose of 21.104.1, the following shall not be considered as controls that are operated during
lawn scarifying or aerating:

— working position;

— discharge opening to the catcher; or

— control

Complian
21.104.2

Machinesg
tines rotzc
accomplis
mechanis
control is

For restd
dissimilar
pushed in
to achiev
shall fulfil

The two s
if

faratrancnart nacition 1n annardanananth 10 104
or-a-transpert-posiionin-accordance-with-19-104-
ce is checked by inspection and by measurement.

Operator presence control

shall be fitted with an operator presence control on the handle)-which automatic
tion when the operator’s hand(s) is removed from the operator presence control. TH
shed, for example, by stopping the drive motor or by an_intermediate tines br
m. If the operator presence control operates by electrical) means, the operator
considered to be a power switch.

rting tines rotation, the control shall require a Jeek-off device such that two sep|
actions are necessary before drive to the tines.is restarted (e.g. an actuator which
before it can be moved laterally to close the contacts to start the motor). It shall not b|
b these two actions with a single grasping motion or a straight line motion. The lock
the requirements of 21.17.1.

eparate and dissimilar actions before drive to the tines is restarted may be omitted for

— the op€rator presence control is.reactivated within 10 s after being released; and

— there i
continues
original Ig
is possibl

5 a visual or audiblénindication as soon as the operator presence control is rele

cked state (i.e.\ab least two separate and dissimilar actions are required before drive tq

).

If the opeérator ‘presence control is not reactivated within 10 s after being released, the mag

returnto i

{s original locked state.

ally stops
is may be
ake/clutch
presence

arate and
has to be
e possible
off device

upto10s

ased and

at least until the” operator presence control is reactivated or until the machine returns to its

the tines

hine shall

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

provided

— the operator presence control is activated within 5 s of the release of the lock-off device; and

— there is a visual or audible indication as soon as the lock-off actuator is released and continues at least
until the operator presence control is activated or until the machine returns to its original locked state.

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

Compliance is checked by inspection.
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21.104.3 Traction drive control
21.104.3.1 Machines shall be fitted with a device on the handle which will automatically stop the traction

drive, if any, when the operator’s hand(s) is removed from the handle. This may be fulfilled in combination
with the operator presence control specified in 21.104.2.

The traction drive may be started by a single action.

Compliance is checked by inspection and by measurement.

21.104.3.7

Complian
After the t

22 Inter
IEC 62841
23 Com
IEC 62841
23.1.10

Switches
document

Complian

Switches,
meet the 1

Switches

I'he traction drive control system shall be sutiiciently durable.

be is checked by cycling the traction drive control system "on" and "off" for 10\000 o,
bst, the traction drive control system shall comply with 21.104.3.1.

nal wiring

-1:2014, Clause 22 is applicable.

ponents

-1:2014, Clause 23 is applicable, except as follows:
Replacement:

shall be so constructed that there will \be*no failure that might impair compliance

be is checked by the following.

if separately tested and found to comply with IEC 61058-1:2016 or IEC 61058-2-6:2
equirements specified in28.1.10.1.

which have notrbeen separately tested and found to comply with IEC 61058-

IEC 61058-2-6:2018 or do not meet the requirements of 23.1.10.1, are tested in accordance with

to 23.1.10

23.1.101

3.

Replasement:

Switches

bhall be rated and classified as follows.

berations.

with this

D18, shall

:2016 or
23.1.10.2

Power switches shall be rated as follows:

— for a voltage not less than the rated voltage of the machine;

— for a current not less than the rated current of the machine;

—for a.c., if the machine is rated for a.c.;

—for d.c., if the machine is rated for d.c.
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Electronic power switches shall, as a minimum, be classified for Continuous Duty in accordance with
IEC 61058-1:2016 or IEC 61058-2-6:2018.

Power switches shall further be classified with respect to load:
— switches for motor-operated lawn and garden machinery: for resistive and motor load in accordance
with IEC 61058-1:2016, 7.2.2 or with IEC 61058-2-6:2018, 7.2.2, if the switch would encounter this load in

normal use;

— switches for magnetically driven lawn and garden machinery: for inductive load in accordance with
IEC 61058t i i is load in

— alternatively, switches may be regarded as switches for a declared specific load/in accordance with
IEC 610598-1:2016, 7.2.5 or with IEC 61058-2-6:2018, 7.2.5 and may be classified\based upoh the load
condition$ encountered in the machine in normal use.

Ratings gnd load classifications for switches other than power switches shall be based on the conditions
encountefed in the machine.

Switches|shall further be classified as follows with respect to endurance:

— power switches (operator presence control) for lawn scarifiers and lawn aerators: 5 000 operating
cycles, applied at the power switch (operator presence control) actuator;

— electromechanical switches employed within the'&@ircuit of the power switch (operator |presence
control) that switch motor load: 10 000 operating cycles as specified in IEC 61058-1:2016 or IEC 61058-
2-6:2018

— power| switches which possess series electronics: 1 000 operating cycles with the e¢lectronics
bypassed;

NOTE 1 By default, switches without any ‘declared endurance with the electronics bypassed have been tested to 1 0O operating
cycles in acgordance with IEC 61058-4:2016 or IEC 61058-2-6:2018.

— switchels other than pewer switches, such as speed selector switches, which are likely to bg switched
under electrical load:x1000 operating cycles. However, this test is not required if the requiremgnts of this

document are met with the switch short-circuited;

— switchep other than power switches that either

« are infended for operation without electrical Toad, 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 IEC 61058-1:2016, 7.2.6 or IEC 61058-2-6:2018,
7.2.6,

are not required to possess any particular endurance characteristic.

NOTE 2 Motor reversing endurance is tested in 18.7.
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Compliance is checked by inspection of the markings on the switch and by the documentation and
certificate provided with the switch.

NOTE 3 Power switches for lawn scarifiers and lawn aerators are covered by the operator presence control specified in
21.104.2.

23.3 Replacement:

Protective devices (e.g. overload or over-temperature devices) or circuits that switch off the tines and/or
the traction drive (if any) shall be of the non-self-resetting type.

Electronic|speed and load regulators that do not switch off the machine but that reduce the spged of the
tines andfor the traction drive (if any), including down to zero, as a load is applied and incfease the
speed of the machine when the load is removed are not covered by this Subclause 23.3. Apn RCD is
considerefl not to be a protective device.

Resetting|a protective device by switching the machine off and on with the power switch is cpnsidered
to be a nop-self-resetting action.

Compliange is checked by inspection and by manual test.

24 Supply connection and external flexible cords

IEC 62841-1:2014, Clause 24 is applicable, except as follows:

241 Replacement:

Machines|shall be provided with one of the following means of connection to the supply:
— an applignce inlet; 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 $ame degree of protection” against moisture as marked in accordance with 8.1 for thg machine
when it is fonnected to a mating.connector in accordance with 8.14.2 a) 3); or

— a supply cord with alength not less than 10 m and fitted with a plug.

Plugs, connectors and appliance inlets shall be suitable for the rated voltage, rated currenf or rated
input of the machine, as applicable.

: AP TN IO I N £ A "
Compllan e1SCretRea oy mSpectrorana oy measttretietit:

The cord is measured from where it exits the machine to where it enters the plug or connector. 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 1 In Canada and the United States of America, the following conditions apply:

Machines shall be provided with one of the following means of connection to the supply:

—an appliance inlet; or

— a supply cord with a length between 0,2 m and 0,5 m and fitted with a plug or other connector.
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Plugs, connectors and appliance inlets shall be suitable for the rated voltage, rated current or rated input of the machine, as

applicable.

Compliance is checked by inspection and by measurement.

The cord is measured from where it exits the machine to where it enters the plug or connector. 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.

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

Compliance

The receptd
receptacle
inserted bef
less, until t
determined
probe shall
the extensid

su0520d

Key

_is checked by the following fest

cle shall be connected to the extension cord of the test assembly illustrated in Figure 112 with thecplug’ in
bs far as possible. The plug shall be withdrawn not more than the distance necessary to permit the test
ween the plug body and the extension cord receptacle. The test probe shall be inserted with &\force of 18
e probe contacts one blade of the plug. While the probe is in contact with the blade, the electrical contirl
by an ohmmeter or similar instrument between the contacts of the extension cord receptacle'and the test pr

serted in the
probe to be
N (4,1 Ib) or
uity shall be
bbe. The test

1 GH (groy

hot contact any current-carrying blade of the attachment plug while the plug is conductively eonnected to the|connector of
n cord. The test shall be repeated for the other blade of the attachment plug.
Dimensions in millimetres
2
3
= 35,1
= | A
© Nt
e
[sp]
4
IEC

nding open)

2 extension cord receptacle (three wire grounded)

3 continuity tester

4 test probe made of 1,5 mm thick metal

NOTE 2 Thi
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Figure 112

Test assembly for accessibility of attachment plug blades
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24.2 Addition:
A type Z attachment is not allowed.
24.4 Replacement of Note 1 and Note 2:

NOTE 1 In the United States of America, the following conditions apply:

Supply cords and interconnection cords shall be not lighter than type SJIOW, 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 Janada, the following conditions apply:

Supply cordls and interconnection cords shall be not lighter than type SJIOW, SJTW, or the equivalent that is oil gnd weather
resistant in accordance with CSA C22.1-18.

Attachment plugs and cords shall be equal to or greater than the rating of the machine.
24.6 Thip subclause of IEC 62841-1:2014 is not applicable.
2413 Replacement of the first paragraph:

Machines|provided with a supply cord or an interconnegtion cord shall have a cord anchofage. The
cord anchorage shall relieve conductors from strain, incldding twisting, at the terminals and pfotect the
insulation jof the conductors from abrasion.

Replacement of Table 9:

Table 9
Pull and torque value
Mass of mhachine as specified in 5:17 Pull Torque
kg N Nm
All machings 150 0,35

25 Termfinals forexternal conductors

IEC 62841-1:2014, Clause 25 is applicable.

26 Provision for earthing

IEC 62841-1:2014, Clause 26 is applicable.

27 Screws and connections

IEC 62841-1:2014, Clause 27 is applicable.

28 Creepage distances, clearances and distances through insulation

IEC 62841-1:2014, Clause 28 is replaced as follows:
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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 to or larger than the values required by IEC 60664-1, when

— an overvoltage category Il;

— a material group llI;

— a pollution degree 1 for parts protected against deposition of dirt and for lacquered or enamelled

windings;
—a pollut
—inhomo
— transier

are applig

Protectio against deposition of dirt may be achieved through the use of

— encaps

— protect
between
3:2016; o

- enclosy

NOTE 1 An

If a reson
and metd
and clea
resonanc|

Complian

on degree 3 for other parts;
heneous electric field; and
t overvoltages originating in the equipment not exceeding 4 000 V

d.

hlation with a minimum thickness of 0,5 mm; or

conductors. Requirements for these types of protective coatings are described in I
!

example of encapsulation is potting.

| parts which areseparated from live parts by basic insulation only, the creepag
rance shall_net.be less than the values specified for the value of the voltage impog
b, these values being increased by 4 mm in the case of reinforced insulation.

ce is checked by measurement.

ve coatings that prevent the combined deposition of fine particles and moisture on surfaces

FC 60664-

res that prevent the ingress of~dust by means of filters or seals, provided that fo dust is
generated within the enclosure itself.

ance voltage occursbetween the point where a winding and a capacitor are connecteji together,

distance
ed by the

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.

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.
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Table 12
Minimum creepage distances and clearances

Dimensions in millimetres

Other machines

Working
voltage > 130 V and
280V

Working
voltage > 280 V and
<480V

Class lll machines Working voltage

Distances <130V

Creepage
distance

Clearance

Creepage
distance

Clearance

Creepage
distance

Clearance

Creepage
distance

Clearance

Between p

s of

different po

—if lacquerg
enamelled

windings or|
protected a
deposition g

— if not prots
against dep)
of dirt

ential 2:
d or

if
jainst
f dirt

cted
bsition

1,0

2,0°

1,0

1,5

2,0°

1,0

1,5

2,0

3,0°

2,0

2,5

2,0

8,0°

2,0

3,0

parts over
insulation:

—if the live
are lacquer
enamelled

windings ¢ d
protected a
deposition g

—if not protg
against dep)
of dirt

Between livie parts
and other rﬂztal

asic

parts
bd or

rif
jainst
f dirt
cted
bsition

2,48

10

1,5

2,0

40°

2,0

3,0

2,0

8,0°

2,0

3,0

and other n
parts over

reinforced
insulation:

—if the live
are lacquer:
enamelled

windings or|

Between livie parts

etal

parts
bd or

protected a

ainst

deposition qgf dirt

— for other ljve
parts not priotected
against depbsition

5,0

5,0

5,0

5,0

6,0

8,0

6,0

8,0

10,0 ©

16,0 °°

6,0

8,0

of dirt

Between metal
parts separated by
supplementary
insulation

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.
b 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.
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Table 12 Continued

Dimensions in millimetres

Distances

Other machines
i . Workin Workin
Class lll machines Worlgr;g(\)/c\nlltage voltage > 1309V and voltage > 2809V and
- <280V <480V
Ct:eepage Clearance Cfeepage Clearance Cl:eepage Clearance Cr.eepage Clearance
distance distance distance distance

¢ 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.

voltage bei

It is sufficig
not possibl

€ These cri
accordanc
are of matd
the column

d Windingsl:re considered to have basic insulation if they are wrapped with tape and then impregnated, or if they are.d
alayerof s

If-hardening resin, and if, after the test of 14.1, an electric strength test as specified in Clause D.2 is withsto
hg applied between the conductors of the winding and metal foil in contact with the surface of the insulation.

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

bepage distances are valid for frequencies up to 30 kHz. For higher frequencies, creepage distances shall
e with IEC 60664-4:2005. Creepage distances can be reduced in accordance with IEC 60664-1 if the insulat
rial group 1l or lower and/or for working voltages < 400 V, however they shall not bejlower than the values rg
"Working voltage > 130 Vand < 280 V".

lovered with
d, the test

Where it is

be in
jon parts
bquired in

Distances
contact w
Bof IEC

If necess
heating g

and to the outside of metal enclosures, in anxéndeavour to reduce the creepage dista

clearanc
The force

-2 N fo
similar de

— 30N fo
The way

For mach

through slots or openings in external parts of insulating.-material are measured to m
jth the accessible surface; the foil is pushed into cornefs and the like by means of the
b1032:1997, but it is not pressed into openings.

ary, a force is applied to any point on internal\wiring and bare conductors, other tha
ements, to any point on uninsulated metal capillary tubes of thermostats and simila

bs while taking the measurements.
is applied by means of the test probe B of IEC 61032:1997, and has a value of:

internal wiring and bare.conductors and for uninsulated capillary tubes of thermo
vices;

renclosures.

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

supplem

two insulgtions.

ines having parts with double insulation where there is no metal between basic insu
ntary insulation, the measurements are made as though a metal foil were present bg

etal foil in
test probe

n those of
r devices,

nces and

stats and

Jation and
tween the

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

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
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are allowed, provided

— the requirements of Clause 18 are met if these creepage distances and clearances are short-circuited

in turn; or

— for electronic circuits, such electronic circuits 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 pg
— 100 V pe

When the
apply.

NOTE 2 The

28.2 De

— For wotking voltages up to and including 130 V, the distance through insulation between m

shall not &
1,5 mm, if

— For worl

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

separated

— For all
lacquered

The requi

layers thal may have intervening air between the layers such that the sum of the thicknesses o

insulation

This requi

br mm with a minimum value of 0,2 mm, if protected against the deposition of dirt;
br mm with a minimum value of 0,5 mm, if not protected against the deposition\of dirt.

limits mentioned above lead to higher values than those of Table 12,“the values off

above values are equal to or larger than the values required by IEC 60664-3:2016.

pbending on the working voltage, the distance through insalation shall be sufficient:

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

king voltages over 130 V, the distance through insulation between metal parts shall n

by reinforced insulation.

working voltages, the distance through reinforced insulation used between ena
windings and accessible-metal shall not be less than 1,0 mm.

ed distance through-insulation may be achieved through several thicknesses of solid

equals the required thickness.

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

a) The ins|

Table 12

etal parts
less than

ot be less
f they are

melled or

nsulation

the solid

5ts:

ulation is applied in thin sheet form, other than mica or similar scaly material, and consi

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

wit

hstands the electric strength test specified for supplementary insulation;

— 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 specified 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
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of Clause 12 withstands an electric strength test as specified in Annex D, this test being made on
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 IEC 62841-1:2014 are applicable, except as follows:
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Annex|
(informative)

Measurement of noise and vibration emissions

NOTE In Europe (EN IEC 62841-4-7), Annex | is normative.
1.2 Noise test code (grade 2)

IEC 62841-1:2014, Clause 1.2 is applicable except as follows:

2.2 Sound power level determination
1.2.2.1 General
Replacement:

The sound power level shall be measured using a hemispherical measurément surface acfording to
Figure 1.101. The acoustic environment, instrumentation, quantities to be"“measured, quantities to be
determingd, and the measurement procedure are specified in ISO 3744.:2010.

The sourld power level shall be given as A-weighted sound powepr level in dB reference 1 pW. The A-
weighted|sound pressure levels, from which the sound powerds to be determined, shall be measured
directly, and not calculated from frequency band data. Measuréments shall be made outdoors or|indoors in
an essentially free field.

NOTE In Etprrope, the A-weighted measured and guaranteed sound power levels Ly, are determined according to the European
Directive 2000/14/EC, as amended.
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su3251

Key
rradius of hgmisphere

Figure 1101
Microphone positions onthe hemisphere (see Table 1.101)

.2.2.2 Hand-held power tools

This subclause of IEC 62841-1:2014)is not applicable.
.2.2.3 Transportable powertools

This subclause of IEC.62841-1:2014 is not applicable.

.2.2.4 Lpawn and.garden machinery

Replacement.

The test environment outdoors shall be a flat open space (a slope, if any, not exceeding 5/100), visibly free
of sound-reflecting objects (e.g. buildings, trees, poles, sign boards) within a circular area with a radius
equal to approximately 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
modifications:

— 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
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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, which depends on the cutting width of
the machine under test and which shall be:

* r=4 m for machines with a cutting width up to 1,2 m; and

* r=10 m for machines with a cutting width exceeding 1,2 m. A smaller radius is permitted if it is
demonstrated that the results are within 0,5 dB compared with measurements with a hemisphere of
r=10m;

— for mea|

— for me
manufact
30 °C ang
exceeds

— for meg

surements outdoors, Ko, =0 dB;

hsurements outdoors, the environmental conditions shall be within the limits Specif

Lrers of the measuring equipment. The ambient air temperature shall be inithe'range fr
the wind speed shall be less than 5 m/s. A wind screen shall be used whenever the W
m/s;

surements indoors, the environment shall be according to ISO 3744:2010 and the va

determingd without artificial surface and in accordance with Annex A of\SO 3744:2010, shall be

which cas

— measu
61672-1:]
61672-1:]

The mac
main parf
micropho

The meas

NOTE Itis|

e Ky, shall be disregarded;

rements shall be made using an integrating-averaging sound level meter as defin
P013; alternatively, instruments with the time-weighting characteristics "slow", as defir
P013, may be used.

hine is placed on the surface in such a way<that the projection of the geometrical ce

ne positions. The longitudinal axis of the'machine is aligned with the x-axis.

urement is carried out without am ‘operator.

kely that the results from conducting-tests using an operator will not achieve Grade 2 accuracy.

ed by the
bm 5 °C to
ind speed

ue of K,
<2dB,in

ed in IEC
ed in IEC

htre of the

s (excluding handle, catcher, etc.,) caincides with the origin of the coordinate system of the

The A-wegighted sound power, level, Ly,, in dB, shall be calculated in accordance with 8.4.5 of 1ISO
3744:201p, as follows:
-7 S
Lyp =L,y + 10lg|— | dB (1.101)
So
with Loa determined from

where

6 .
; 1 00’1LpA,i

) _K'IA_KEA dB

L, =10lg |

| —

1

L

PA s the surface time averaged sound pressure level according to 8.2.4 of ISO 3744:2010, in dB;

L',a;is the A-weighted sound pressure level measured at the ™ microphone position, in dB;
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K4 is the background noise correction, A-weighted in dB;

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

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

SO=1m.

2

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

follows:

So, from gquation (1.101)

where the|radius of the hemisphere, r=4 m

Lys =L, +20dB

where the|radius of the hemisphere, r=10m

Ly =L, +284dR

. Table 1101 .
Co-ordinates of microphone positions
Pogition 1 1
No. x/r yir z/r z
[ +0,707 a +0,707 a - 1,5m
D -0,707 a +0,707 a - 1,5
3 -0,707 a -0,707 a - 1,5
A +0,%07 a -0,707 a - 1,5Mm
3 =0,27 +0,65 0,71 -
3 +0,27 -0,65 0,71 -
" The constant a depends.on the measurement radius and is taken from Table 1.102.
Table 1.102
Measurement radius r Constant a

m

4 0,927

10 0,989

If a non-preferred hemisphere radius is used, microphone positions 1 to 4 shall be maintained at a height z

of 1,5 m and the value of the constant a shall be determined from
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1.2.2.101

Requirements for an artificial surface

The artificial surface shall have absorption coefficients as given in Table 1.103, measured in accordance
with ISO 354:2003.

Table 1.103
Absorption coefficients
125 04 + 0,1
250 0,3 +0,1
500 0,5 + 0y
1000 0,7 £0,1
2000 0,8 +0,1
4000 0,9 +0,1

The artifig
placed at
the requi
structure
structure

NOTE 101

The artifi
system of

1.2.2.102

The test
hemisphg

ial surface shall be placed on a hard, reflecting surface and have a size of at least 3,6
the centre of the test environment. The construction of the supporting structure shall bg
rements for the acoustic properties are also met with the absorptive material in g
shall support the weight of an operator during the testéand when positioning the mach
and the weight of the machine to avoid compression©fithe absorbing material.

bee Annex EE for an example of a material and constructionwwhich can be expected to fulfil these requiremer|

Cial surface is placed so that the geometrical centre coincides with the origin of the
microphone positions.

Requirements for a natural ground surface

environment, within a circular area with a radius equal to approximately the rad
rical measurement surface used, shall be covered with high-quality natural grass. |

m x 3,6 m
such that
lace. The
ine on the

ts.

coordinate

us of the
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. T
or snow.

1.2.3 Emission sound pressure level determination

This subad

1.2.3.1 H

he surface shall be_clean of grass clippings and debris and shall be visibly free of mois|

lause ofJEC 62841-1:2014 is applicable, except as follows:

land-held tools

ture, frost,

This subclause of IEC 62841-1:2014 is not applicable.

1.2.3.2 Transportable tools

This subclause of IEC 62841-1:2014 is not applicable.

1.2.3.3 Lawn and garden machinery

Replacement:

The A-weighted emission sound pressure level at the operating position, L,,, shall be determined
according to ISO 11201:2010, grade 2, subject to the following modifications:
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— the test environment outdoors shall be a flat open space (a slope, if any, not exceeding 5/100), visibly
free of sound-reflecting objects (e.g. buildings, trees, poles, sign boards) within a circular area with a
radius equal to approximately three times the radius of the hemispherical measurement surface used;

— for outdoor and indoor measurements, the reflecting surface shall be replaced by a natural ground
surface according to 1.2.2.102 or an artificial surface according to 1.2.2.101. 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;

— for measurements outdoors, Ky, = 0 dB;

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

— for meagurements indoors, the environment shall be according to ISO 3744:2040 and the vallie of Ksa,
determined without artificial surface and in accordance with Annex A of ISO 8744:2010, shall be < 2 dB, in
which casp K, shall be disregarded.

The test i3 conducted with an operator or an equivalent dummy whofis (1,75 £ 0,05) m tall and shall stand
upright and look straight ahead. The microphone is head mounted (200 + 20) mm to the side of the centre
plane of the operator’'s head, in line with the eyes and on thelside where the higher value [of the A-
weighted ¢mission sound pressure level is observed.

The microphone is aimed with its axis of maximally flat response (as specified by the manufactyrer of the
microphone) pointing forwards and at an angle of 45downwards from the horizontal. If a helmet is used
to mount the microphone, the shape of the helmet iS.such that its outer edge is at least 30 mm cldser to the
head than|the microphone.

Tests are fepeated to attain the required grade of accuracy, and until three consecutive A-weighted results
give valugs within not more than 2 dB. The arithmetic average of these is the measured Atweighted
emission $ound pressure level of the-machine.

.2.4 Installation and mounting conditions of the power tools during noise tests
Replacement:

The installation anddmounting conditions shall be the same for the determination of both sound power level
and emisgion souhd pressure level at the work station.

The macHine\under test shall be a new
affect the ‘acotsticproperties ift
it shall be fitted and empty.

, hormal production machine equipped with attachments which
-8 = er-is-provided-or-avaitabte-fer-the-machine,

Adjustable features (e.g. handle height) are set to suit the operator or dummy.
Prior to commencing testing, the machine shall be set up in a stable condition as specified in 8.14.2.

The lawn scarifier or lawn aerator is tested in a stationary position without engaging the traction drive, if
any.

The working position of the lawn scarifier or lawn aerator is set to the highest position at which the
tines will still drive when the operator presence control is engaged. If this setting still allows the tines to
make contact with the ground surface, the ground support system of the machine (e.g. wheels) are raised
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on support blocks to ensure ground clearance. The blocks are to be as small as is practicable, consistent
with safety during the test and are to be well clear of the rotating tines.

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.

lawn scarifier or Iawn aerator is tested with the tines engaged and at maximum speed at no-lpad.

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

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. If measurements/are made in octajve or one-
third octave frequency bands, the minimum period of observation shall be-30 s for the frequepcy bands
centred op or below 160 Hz, and 15 s for the frequency bands centred on orabove 200 Hz.

NOTE As it|is difficult to apply or simulate load to lawn scarifiers or lawn aerators-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.

1.2.9 Declaration and verification of noise emission values
Replacement:

The A-wgighted emission sound pressure level:L,, shall be declared as a dual-number noisg emission
value acgording to ISO 4871:1996. It shall declare the noise emission value L 5 and the fespective
uncertainty Kya

The A-weighted sound power level Lya-shall be declared using the single-number noise emisgion value
Liyaq accqrding to 1ISO 4871:1996.

NOTE 1 The single-number noise emission value Ly,q is equivalent to the guaranteed A-weighted sound power leve] used in the
European Oirective 2000/14/EC.

dard deviation of reproducibility of the method o of 1,5 dB and for a typical standard deviation
ion, the values for the uncertainties, K 5 and Ky respectively, are expected to be 3 dB|

emission declaration shall state that the noise emission values have been obtained adcording to
ise test code If thls statement is not true the noise declaratlon shall indicate clearly what the

NOTE 2 If the measured value is the average based on a sample of three machines that has been properly sampled, then K normally
is 3 dB. Further guidance on sampling and uncertainty terms is given in ISO 7574-4 and ISO 4871:1996.

Additional noise emission quantities may also be given in the declaration.

If undertaken, the verification shall be performed for a batch of machines, in accordance with 6.3 of
ISO 4871:1996. The verification shall be conducted by using the same mounting, installation and
operating conditions as those used for the initial determination of noise emission values.

1.3 Vibration

IEC 62841-1:2014, Clause 1.3 is applicable except as follows:
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1.3.3.2 Location 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 gives examples for the positions of the transducers for lawn
scarifiers and lawn aerators.

sudi77a

Figure 1.102

Examples of positions of transducers for lawn scarifiers and lawn aerators

1.3.5.1 General

Replacement of-the last paragraph:

During tha-measurements-the-hands-of the-operator-shall-grasp-the-handle{s}-in-accordance-with 8.14.2

a) 104).

1.3.5.2 Attachment, workpiece and task
Addition:

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

The machine is tested for all tines assemblies supplied with the machine and including all other
attachments supplied by the lawn scarifier or lawn aerator manufacturer giving the highest vibration
levels. The configuration of the machine tested shall be recorded.
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Prior to commencing testing, the machine shall be set up in a stable condition as specified in 8.14.2.
1.3.5.3 Operating conditions
Replacement:

The lawn scarifier or lawn aerator is tested in a stationary position, without engaging the traction drive,
if any, with the tines engaged and at maximum speed at no-load.

NOTE As it is difficult to apply or simulate load to lawn scarifiers and lawn aerators 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.

The machine shall be operated at normal working modes as specified in 8.14.2, except that the traction
drive, if any, is not engaged, which shall be maintained for the duration of the test.<\Fhose|operating
condition$ shall be used that are representative of the highest vibration values likely to‘occur at typical and
normal use of the machine under test.

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

The working position of the lawn scarifier or lawn aerator is set to_the’highest position at{which the
tines will|still drive when the operator presence control is engaged. [f\this setting still allows the tines to
make corjtact with the ground surface, the ground support system of.the machine (e.g. wheels) jare raised
on support blocks to ensure ground clearance. The blocks are {o be as small as is practicable consistent
with safety during the test and are to be well clear of the rotating-fines.

Measuremnents shall be carried out on a surface in accordance with Annex BB.

Before starting the test, the machine shall be operated’under these conditions for at least 1 min|to warm it
up.

1.3.6.1 Reported vibration values

Replacement of the first paragraph:

Three sellies of five consecutive tests shall be carried out using one operator.
Addition:

Each tes{ measurement is made after the machine has been switched on for a minimum of 4 s or until
maximum speed-of the tines is achieved, whichever is longer. The vibration measurement is then
conductefl overaminimum of 8 s.

1.3.6.2 Declaration of the vibration total value

Replacement:

The vibration total value a,, of the handle with the highest emission and the uncertainty K shall be declared.
The uncertainty K shall be declared according to EN 12096.
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Annex K
(normative)

Battery tools and battery packs

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

K.3 Terms and definitions

Clause 3 ¢f this document is applicable, except as follows:
Replacement of IEC 62841-1:2014, 3.63:

K.3.63
working Voltage
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
disabling|device
device thgt is either a removable disabling device or.a code protected disabling device

K.3.301.1
removablle 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.

K.3.301.2
code profected disabling device
device whijch, when activatéd, prevents 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 gntry: See Ki24-302.3.

K.3.302
switched|circuit

circuit that s afow=-power circuit wherT the-power switch s mthe“off positom—————————————

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 battery(ies) mounted on the machine in accordance with
K.8.14.2¢) 2).

K.5.207 Addition to IEC 62841-1:2014, K.5.207:

For tests that are conducted at maximum speed
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— the battery shall be replaced with a fully charged battery as needed in order to maintain the speed of
the tines 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 Subclause 7.1 of this document is not applicable.

K.7.2 Modification:

Machines with no parts having a hazardous voltage between them shall be atleast IPX1.,
Machineq with parts having a hazardous voltage between them shall be at least IPX4.

K.8.1 Lawn scarifiers and lawn aerators shall be marked with the IP number according to the degree of
protection against ingress of water. If the first numeral for the IP numbering is omitted; the omittgd numeral
shall be rgplaced by the letter X, for example IPX5.

Compliarice is checked by inspection.
K.8.1.101 Subclause 8.1.101 of this document is not applicable.
K.8.2 Modification:

The safefy warnings in the second paragraph of the main body of this document ("For maing supplied
machineq") are omitted.

Addition:
Lawn scarifiers or lawn aerators with

— a detachable battery pack, wherg\users are instructed to remove the detachable battery pack as
indicated|in K.8.14.2 b) 302); or

— a separable battery pack

shall be marked with the following safety warning:

- A WARNING —)Disconnect battery before maintenance" or one of the product safety labels specified in
Figure AA.5.

The term s-more than

one battery.

Lawn scarifiers or lawn aerators, where users are instructed to operate the removable disabling
device as indicated in K.8.14.2 b) 302), shall be marked with the following safety warning:

- A WARNING - Remove the disabling device before maintenance" or one of the product safety labels
specified in Figure AA.6.

The term "disabling device" in the above warning may be replaced with a term (e.g. "key") as used in the
manufacturer’s instructions.
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Lawn scarifiers or lawn aerators, where users are instructed to activate the code protected disabling
device as indicated in K.8.14.2 b) 302), shall be marked with the following safety warning:

- A WARNING - Activate the disabling device before maintenance" or one of the product safety labels
specified in Figure AA.7.

K.8.14.1.101 Lawn scarifier and lawn aerator safety warnings

For the warnings below, the term "machine" may be replaced by alternate wording (e.g. "scarifier”, "lawn
rake", "aerator", "verticutter" or "lawn scarifier or aerator").

a) Do nofl use the machine in bad weather conditions, especially when there is a risk-of Ihghtning.
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 maghine during operation.

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

d) Before|using the machine, always visually inspect to see that the tines and the tines assembly
are not wprn or damaged. Worn or damaged parts increase the risk)of injury.

e) Check[the catcher frequently for wear or deterioration! A worn or damaged catcher may increase
the risk of|personal injury.

NOTE 301 Itfis possible to replace the term "catcher" by an alternative/term such as "collector" or "bag".

NOTE 302 The warning in item e) above is omitted for machines that are not designed to be used with a catcher.

f) Keep gtiards 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.

g) Keep 4dll cooling air inlets clear of debris. Blocked air inlets and debris may result in overheating or
risk of fire

h) While pperating the machine, always wear non-slip and protective footwear. Do not operate the
machine when barefoot or wearing open sandals. This reduces the chance of injury to the|feet from
contact with the moyingtines.

i) While gperating the machine, always wear long trousers. Exposed skin increases the likglihood of
injury frony thrown objects.

j) Do not operate the machine in wet grass. Walk, never run. This reduces the risk of slipping and
falling which may result in personal injury.

k) 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.

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

m) Use extreme caution when reversing or pulling the machine towards you. Always be aware of
your surroundings. This reduces the risk of tripping during operation.
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n) Hold the machine by insulated gripping surfaces only, because the tines may contact hidden
wiring. Tines contacting a "live" wire may make exposed metal parts of the machine "live" and could give
the operator an electric shock.

o) Do not touch tines and other hazardous moving parts while they are still in motion. This reduces
the risk of injury from moving parts.

p) When clearing jammed material or cleaning the machine, make sure all power switches are off
and the battery pack is disconnected. Unexpected operation of the machine may result in serious
personal injury.

NOTE 303 For machines with more than one battery, it is possible to replace the text battery pack is' with 'battery packs are" in the
warning in ifem p) above.

NOTE 304 The warning in item o) above is omitted for machines where users are not instructed to remove,the/detachpble battery
pack(s) or separable battery pack(s) as indicated in K.8.14.2 b) 302).

g) When [clearing jammed material or cleaning the machine, make sure all power switches are off
and rempve (or activate) the disabling device. Unexpected operation of)thé machine may result in
serious personal injury.

NOTE 305 Wse "remove" or "activate" as appropriate to the type of disabling device that is fitted to the machine.

NOTE 306 |For removable disabling devices, it is possible to replace the térm "disabling device" with the term jused for the
disabling device (e.g. "key") in the manufacturer’s instructions.

NOTE 307 The warning in item q) above is omitted for machines where users are not instructed to operate the removaljle disabling
device or agtivate the code protected disabling device as indicateddn K.8.14.2 b) 302).

K.8.14.2 b)
Replacement of item 105):

105) Instfuctions to stop the machine, and operate the disabling device or remove the detachable
battery pack(s) or separable battery pack(s), whichever is applicable, and to make sure that pll moving
parts have come to a complete stop

— pfter striking a foreign -object, and to inspect the machine for damage and make repairs before
reptarting and operating'the machine;

— |f the machine starts to vibrate abnormally, and then to immediately inspect for damage, replace
or[repair any damaged parts and to check for and tighten any loose parts;

Modification of item 106):

Item 106) of this document is not applicable.

Addition:

301) Instructions for the use and adjustment of any means of support for separable battery pack(s) in
accordance with K.21.305 and instructions for release or removal.

302) Instructions to operate the removable disabling device, activate the code protected disabling
device or remove the detachable battery pack(s) or separable battery pack(s), whichever is
applicable, whenever

— performing user maintenance;

— cleaning the machine; or
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— leaving the machine unattended.
K.12.1 Battery machines and battery packs shall not attain excessive temperatures.

Compliance is checked by determining the temperature rise of the various parts under the following
conditions:

The test is conducted with the machine placed on an unperforated flat horizontal surface with the tines
attached. The traction drive wheels, if any, are lifted the minimum amount required to avoid contact with
the unperforated flat horizontal surface.

The most unfavourable conditions are determined using the configuration of
— attachments;

— tines;
— batteries; and

— control gettings (e.g. tines or traction drive on/off)

in accordpnce with K.8.14.2, which yields the highest temperature on the surface of thd external
enclosure

The working position of the tines is adjusted the minimium amount required to avoid contadt with the
unperforated flat horizontal surface. The machine is operated continuously at no-load

— at maximum speed; and
— with the [traction drive, if any, adjusted to its\smost unfavourable speed setting, including zero speed

until maxfnum temperature is reached-or the machine no longer operates due to the battéry being
dischargefl.

During the test, protective devices shall not operate. The temperature rises shall not exceed the values
shown in Table 2.

K.12.2.1 |Subclause«2:2.1 of this document is not applicable.

K.14 Madistureresistance
Clause 14 i i i :

K.14.1 Subclause 14.1 of this document is not applicable.

K.14.2 The enclosure of the machine shall provide the degree of protection against moisture in
accordance with the marking of the machine.

Compliance is checked by the appropriate treatment specified in K.14.2.2, with the tool conditions as in
K.14.2.1.

K.14.2.1 The machine is tested with detachable battery pack(s) or separable battery pack(s) fitted. A
second machine is then tested with any detachable battery pack(s) or separable battery pack(s)
removed. The machine is switched off during the test.
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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.14.2.2 Replacement of the last paragraph:
When the test is carried out with the battery installed, during and after the appropriate.treafment, the
machine shall not start with the power switch in the "off" position with the battery installed.
When the test is carried out without the battery inserted, the battery is inserted at the gnd of the
treatmeni. The machine shall not start with the power switch in the "off" position with the battery
installed.
Afterwards, having carefully wiped the external enclosure to remove any surplus water, inspegtion shall
show that there is no trace of water on insulation which could result jn.a@yreduction of creepage flistances
and cleatances between bare conductors below the values specified in K.28.1. For all instanges where
creepage distances and clearances could be reduced below, the values specified in K.28|1, a short
circuit is introduced between adjacent conductors simultaneously: The machine is then evaluated for
— the risklof fire in accordance with IEC 62841-1:2014, K. 18:1, item f); and
— the losq of any SCF, unless the machine is rendered into a safe state.
Batterieq shall not exhibit fire or explosion.
K.14.3 to|K.14.5 These subclauses of |JEC-62841-1:2014 are not applicable.
K.17.2 $ubclause 17.2 of this document is not applicable.
K.18.5 $ubclause 18.5 of.this'document 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 Not an SCF

K.19.1 Subclause 19.1 of this document is not applicable for covers for battery(ies) or battery
compartments.

K.19.7 Addition:

The test is conducted with the most unfavourable battery in accordance with IEC 62841-1:2014,
K.8.14.2¢) 2).
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K.19.101.3 Parking brake

Addition:

The test is performed with the heaviest battery or battery combination mounted on the machine in
accordance with IEC 62841-1:2014, K.8.14.2 e) 2).

K.20.3.2 The test is carried out with the lawn scarifier or lawn aerator resting on a smooth horizontal
concrete surface. During the test, the machine is not restrained or placed against any other supporting

structure.

A lawn sdarifier or lawn aerator with any detachable battery pack or separable battery pack

placed in
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bse, the vertical travel of the sphere is (1,31 0,1) m.

nat becomes disassembled is acceptable, if it can be reassembled.readily to function pf
bn of a guard or other part is acceptable, if the part can be readily restored to its origina

b the machine or a portion of the drive system, other than a guard is acceptable, if thg
e of normal operation.

, for detachable battery packs or separable battery packs with a mass greater tha
b fest is repeated on the battery packs separately on all surfaces of the battery pack.

, for detachable battery packs or separable battery packs with a mass less than
hck shall withstand being dropped three times on a concrete surface from a height of
all be positioned to vary the point ofimpact.

Europe (EN IEC 62841-4-7), the following additional subclause applies:
1.18.2101 Isolation device

hines with an integral battery shall be equipped with an isolation device to prevent the risk of injury from
ards during servicingOr user maintenance.

solation device shall
ovide discennection of at least one pole of the battery from the serviceable region of the machine;

b equipped with an unambiguous indication of the state of the disconnection device which corresponds to e
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bove, the
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of ills manual control (actuator);

— be provided with protection against accidental reconnection.

NOTE 1 Examples of methods to achieve this disconnection include removable jumpers, integral batteries that can be
disconnected for servicing or user maintenance, or an electromechanical power switch (operator presence control) with

adi

rect mechanical link between the actuator and the contact.

NOTE 2 The risk of accidental reconnection for a power switch (operator presence control) is addressed by the
requirement of 21.104.2. The other examples in NOTE 1 achieve this by the necessary actions for reconnection.

Compliance is checked by inspection and by manual test.

K.21.30

Handle sh
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— of insulating material; or

— if not of insulating material, electrically isolated from the tines assembly by material equivalent to
supplementary insulation; or

— if not of insulating material,

« covered with insulating material having a thickness of at least 1 mm which extends for a distance
of 150 mm from handles and handle mounted operator controls; and

« electrically isolated by material equivalent to supplementary insulation from other conductive
ageessible—par which—are—within—-5—mm—oef—the—greunrd—measured—as—a—elearanee or from
cdnductive accessible parts connected to such parts.

K.21.102| Subclause 21.102 of this document is not applicable.

K.21.301| For machines with detachable battery packs or separable battery packs, the disgonnection
means of|the battery pack(s) shall be easily accessible with the machine in its normal operating position.

Compliarice is checked by inspection.
K.21.302| Disabling device
K.21.302|1 General

Machineq with

— integral batteries; and

— detachpble battery packs where the mass<f any individual detachable battery pack in agcordance
with IEC $2841-1:2014, K.8.14.2 e) 2) exceeds 5 kg

shall be provided with a disabling device.
Machineq with

— detachpble battery packs where the mass of any individual detachable battery pack in agcordance
with IEC $2841-1:2014, K-8.14.2 e) 2) does not exceed 5 kg; and

— separabple battery packs, including those mounted on the machine

may be grovidéd with a disabling device, provided it is identified as a disabling device in K.8.14.2 b)
302.

Any disabling device shall prevent operation of the tines and traction drive, if any, when it is removed or
operated. The disabling device shall not be easily overridden.

The disabling device shall be according to either K.21.302.2 or K.21.302.3.

Compliance is checked by inspection.
NOTE 301 In Europe (EN IEC 62841-4-7), 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.21.18.2101.
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K.21.302.2 Removable disabling device

When the disabling device is removed, it shall not be possible for the tines and traction drive, if any, to

operate.

The removable disabling device shall not be permanently attached to the machine.

Compliance is checked by inspection and by manual test.

K.21.302.3 Code protected disabling device

When the
and lastin

drive, if any, to be operated until a specific "key sequence" (e.g. an alpha and/or numerical code

4 charactg

The mach
data (e.g.

It shall onl
It shall not
Complian

K.21.303
operate th

Complian

K.21.304

j indication that the machine is disabled and it shall not be possible for the tines, ang

rs) has been entered into the key pad.

ine is not considered to be operating when displaying, communicating, transmitting
error codes) whilst the machine is disabled by the code protected disabling device.

y be possible to de-activate the code protected disabling device from the machine.
be possible to de-activate the code protected disabling(device from any remote dev
be is checked by inspection and by manual test.

Except for batteries charged by contactless mieans e.g. solar panels, it shall not be p
e machine whilst the battery is being charged, unless the requirements of Annex L are

be is checked by inspection, by practicaktest and, if applicable, by the requirements of A

In order to reduce the risk of igjury to the operator due to loss of control of the mach

body of
separabl

scarifier%and lawn aerators providedlwith a separable battery pack intended to be support

Complian

A force of
of forward
as it wou
K.301. TH
connectio

n operator in accordanceswith K.8.14.2 shall be provided with a means to disco
battery pack without operator intervention.

be is checked by thefollowing test.

not greater.than 200 N is gradually applied to the lawn scarifier or lawn aerator in the
motion of the lawn scarifier or lawn aerator. The separable battery pack shall be [
/ be supported on an operator, as described in 8.14.2, who is positioned as shown

n.is\not required to be operational after this test.

machine is disabled by operating the code protected disabling device, there shallie a clear

traction
pf at least

pr storing

ce.

ossible to
fulfilled.

nnex L.

ine, lawn
ed on the
hnect the

direction
ositioned

in Figure

e separable battery pack shall disconnect from the lawn scarifier or lawn aerator. The

Following the test, the machine and battery pack shall not catch fire or explode and shall meet the
requirements of IEC 62841-1:2014, Clause K.9, Clause K.19 and K.28.1.

Damage to the finish, small dents and cracks which do not reduce creepage distances or clearances

below the

Copyright Underwriters Laboratories Inc.

values specified in K.28.1, or small chips are neglected.


https://ulnorm.com/api/?name=UL 62841-4-7 2023.pdf

DECEMBER 21, 2023 CSA C22.2 No. 62841-4-7:23 ¢ UL 62841-4-7 83

Key

Dimensions in millimetres

(o1
\
v|ow
)i
AR
N
; / N\
| N
\ | |
|
|
3
3
T |
8 \ | 1
@ | | —'
S | !
P | |
g |
o ! ————
- | ‘ \
L |
L T
| [ N
Vo N PR
b i \ V]
It Y v e 1 4
So \ r \ r
T w w
|
|
IEC
suds507

1 direction of applied force

2 separable battery pack cord

3 separable battery pack

4 examples of connection points

Copyright Underwriters Laboratories Inc.

Figure K.301
Examples of separable battery pack connection points and direction of applied force


https://ulnorm.com/api/?name=UL 62841-4-7 2023.pdf

84 CSA C22.2 No. 62841-4-7:23 ¢ UL 62841-4-7 DECEMBER 21, 2023

K.21.305 Separable battery packs that are intended to be supported on the body of an operator in
accordance with K.8.14.2 b) 301) shall be provided with a means of support 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:

— designeg in a way for easy removal; or

— equippgd with a quick release mechanism that ensures that the separable battery pack(s) can be
removed gr released quickly from the operator.

The quick|release mechanism shall be positioned either at the connection between‘the separable battery
pack(s) ahd harness or between the harness and operator. The quick release‘mechanism shall only allow
separation by deliberate action of the operator. The quick release mechanisnr shall be designef to open
while under the weight of the separable battery pack(s). It shall require the use of only one hand and
have no njore than two release points.

NOTE 301 An example of a release point is a buckle that requires squeezing betiveen a thumb and finger before releasipg, e.g. side
release buclles.

A double shoulder harness is considered to be designed.in a way for easy removal, if the left|and right
shoulder $traps are not connected to each other in frent of the operator's body. If straps t¢ connect
between the left and right shoulder straps are provided, it is also considered to be designed in [a way for
easy remopval when the straps connecting between the left and right shoulder straps can be| released
under thelload of the separable battery pack(s):by using one hand and have no more than twlo release
points.

The releagse mechanism shall only allow;separation by deliberate action of the operator.

Compliang¢e is checked by inspection and by functional test using the heaviest separable battery pack(s)
identified in IEC 62841-1:2014;,K.8.14.2 ¢) 2).

K.23.1.10| Power switches’shall have adequate breaking capacity.

Compliange is checked by subjecting a switch to 50 operation cycles of making and breaking the locked
output mdgchanism current of the fully charged battery-operated machine. Each "on" period|having a
duration of not more than 0,5 s and each "off" period having a duration of at least 10 s.

After this testthie power switch shalttrave 1o efectrical or mecharnicat faifure. if the switch operates
properly in the "on" and "off" positions at the end of the test, it is considered to have no mechanical or
electrical failure.

K.23.1.10.1 Subclause 23.1.10.1 of this document is not applicable.
K.23.1.201 Replacement of IEC 62841-1:2014, K.23.1.201:

Power switches (operator presence controls) shall withstand, without excessive wear or other harmful
effect, the mechanical, electrical, and thermal stresses occurring in the tool.

NOTE 301 Power switches for lawn scarifiers and lawn aerators are covered by the operator presence control specified in
21.104.2.
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Compliance is checked by subjecting a power switch (operator presence control) to 10 000 cycles of
operation making and breaking the current encountered in the fully charged battery machine operated at
no-load. The switch is operated at a uniform rate of 30 operations per minute. During the test, the switch
shall operate correctly. After this test, the power switch (operator presence control) shall have no
electrical or mechanical failure. If the switch operates properly in the "on" and "off" positions at the end of
the test, it is considered to have no mechanical or electrical failure.

K.23.301 Cells employed in machines or cells employed in battery packs shall be sealed.

Compliance is checked by inspection.

NOTE 301 The term sealed is undersiood 1o indicate that the cell contenis are not at atmospheric pressure. It does not|preclude the
use of ventd to prevent excessive internal pressure.

K.24 Sdypply connection and external flexible cords
Clause 24 of this document is not applicable, except as follows:

K.24.301| External flexible cables or cords connecting machines to séparable battery packs and
interconnection cords shall have a cord anchorage to prevent strain‘.on the conductors, including
twisting, gt the terminals and protect the insulation of the conductors from.abrasion.

It shall ngt be possible to push the cord into any enclosure to sueh ‘an extent that the cord or int¢rnal parts
could be flamaged.

Compliarice is checked by inspection, by manual test and.by the following test.

A mark i§ made on the cord while it is subjected tocthe pull force specified in Table 301, at a distance of
approximptely 20 mm from the cord anchorage orother suitable point.

The cord|is then pulled, without jerking, for 1-s'in the most unfavourable direction with a force a$ specified
in Table K.301. The test is carried out 25:tjmes.

The cord| unless on an automatic eord reel, is then subjected to a torque as specified in Table K.301 that is
applied as close as possible to the~enclosure for 1 min.

After the fests, the cord shallniot
— demongtrate tearing-of the sheath, covering or sleeving; or

— demongtrate.breakage of more than 10 % of the strands of any conductor; or

— show appreciable strain at the terminals; or

— be longitudinally displaced by more than 2 mm.

Table K.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
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K.24.302 If a machine is supplied with a separable battery pack, it shall be possible for the operator to
disconnect the separable battery pack from the machine without the use of a tool during normal use.

Compliance 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; and

— have a cavering or sleeving

Compliange is checked by inspection.
K.28 Cr¢epage distances, clearances and distances through insulation

K.28.1 GQreepage distances and clearances shall not be less than the valués in millimetres|shown in
Table K.1] The clearances specified do not apply to the air gap between the-contacts of therma| controls,
protectiveé devices, switches of micro-gap construction, and the like, 6ryto the air gap between the
current-carrying members of such devices where the clearances vary with. the movement of the|contacts.
Creepage distances and clearances also do not apply to the canstruction of battery cells|or to 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 valuep in Table K.1 are equal to or larger than the values required by IEC 60664-1, when
— an overyoltage category [;
— a materipl group lll;

— a pollufion degree 1 for parts protected, against deposition of dirt and for lacquered or gnamelled
windings;

— a pollutipn degree 3 for other parts; and
— inhomogeneous electric field
are applief.

Protection against.deposition of dirt may be achieved through the use of

— encapsylation 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-
3:2016; 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.
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Table K.1
Minimum creepage distances and clearances between parts of different potential

| Dimensions in millimetres

Working voltage Working voltage Working voltage Workingvoltage Working voltage
Conditi <15V >15Vand <32V >32Vand <130V >130 V.and'< 280 V >280Vand <480V
onditions
Creepage | Clearance Creepage | Clearance | Creepage | Clearance | Creepage Clegrance Creepage | Clearance
distance distance distance distance distance
Switched circuit
— protected against deposition of
dirt 0,8 0,8 1,0 1,0 1,0 1,0 2,0 P,0 2,0 2,0
— not protected against
deposition of dirt 0,8¢? 0,8 1,5 1,5 2,02 1,5 3,0° P,5 8,0 3,0
Non-switched circuit
— protected against deposition of
dirt 0,8 0,8 1,5 1,5 1,5 1,5 2,0 P,0 2,0 2,0
— not protected against
deposition of dirt 1,1 0,8 1,5 1,5 2,5 1,5 4,0 P,5 8,0 3,0
@ These creepage distances are slijhtly lower than suggested by IEC 60664-1. Creepage diStances between parts of different potential (functi¢pnal insulation) are only associated
to fire hazard in the machine, not to g¢lectric shock hazard. As products in the scope of IEC 62841 are products supervised during normal use, lower distances are justified.
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For parts of different potential in switched circuits only, including conductive patterns on printed 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 in the next paragraph

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 IEC 62841-1:2014, K.18.1.

For condu istances
and clearpnces in Table K.1 between parts of different potential may be reduced, as long @s|the peak
value of tHe voltage stress does not exceed:

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

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

When the
values of ]

NOTE 2 The

For parts
each of th
K.2.

NOTE 3 IEC

limits mentioned in the above paragraph lead to higher values-than those of Table
[able K.1 apply.

above values are equal to or larger than the values required by IEC 60664-3:2016.

having a hazardous voltage between them, the sumotal of the measured distances
ese parts and their nearest accessible surface shall not be less than the values show

62841-1:2014, Figure K.1 provides clarification on the measurement method.

Table K.2
Minimum total sum of creepagé distances and clearances to accessible surfaces

Dimensions in

between
h in Table

millimetres

Hazardous voltage with a working voltage of

130V

>130Vand 280V

> 280 Vand <480 V

Creepfige
distarjce

Clearance

Creepage
distance

Clearance

Creepage
distance

Clegrance

5,0

1,5

8,0

3,0

16,0

470

Creepage

distances and clearances for working voltages greater than those shown in this S

ubclause

K.28.1 shalhbe determined from the application of IEC 60664-1.

Compliance is checked by measurement.

The way in which creepage distances and clearances are measured is indicated in IEC 62841-1:2014,
Annex A.

Distances through slots or openings in external parts of insulating material are measured to the metal foil
in contact with the accessible surface; the foil is pushed into corners and the like by means of the standard
test probe B of IEC 61032:1997, but is not pressed into openings.

The sum total of distances measured between parts operating at working voltage that is a hazardous
voltage and accessible surfaces is determined by measuring the distance from each part to the
accessible surface. The distances are to be added together to determine the sum total. See IEC 62841-
1:2014, Figure K.1.
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