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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-91: Particular requirements for walk-behind
and hand-held lawn trimmers and lawn edge trimmers

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide orgapizai Standardlization

cgmprising all national electrotechnical committees (IEC National Committeeg

e IBC is to

promote international co-operation on all questions concerning standardizati i rical and™el¢ctronic

dd. Their

p eparatlon is entrusted to technical committees; any IEC National Co nmiftee Mterested in the subjeft dealt
with may participate in this preparatory work. International, b Zgoverpmmental

onganizations liaising with the IEC also participate in this prepara oh
International Organization for Standardization (ISO) in accordance
bg¢tween the two organizations.

2) The formal decisions or agreements of the IEC on tec
international consensus of opinion on the relevant \subjecfs , sinoé
relpresentation from all interested National Committeeg.

vith the

ined by agreement

gs nearly as possible, an
technical committ¢e has

3) The documents produced have the for S f natiohal use and are published in the
fofm of standards, technical specification ical repok{s.@r guides and they are accepted by the National

Cpmmittees in that sense.

4) In| order to promote international unification, IEC NatiQna

indicated in the latter.

5) Tihe IEC provides no

ittees undertake to apply IEC Interpational
their national and regional standards. Any
divergence between the IEC g&spondjng”national or regional standard shall be| clearly

for any

6) Alftention is dra iili q the elements of this International Standard may|be the
sybject of pate ghts. e held responsible for identifying any or all such patent rights.

This ¢ T 61F:
Safety ety of
house

This 9 ( 3 and replaces the first edition published in 1997. It constitutes a
techni Y

The tgxt of this part of IEC 60335 is based on the following documents:

FDIS Report on voting
61F/449/FDIS 61F/469/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments. It was established on the basis of the fourth edition (2000) of that standard.

NOTE 1 When “Part 1” is mentioned in this standard, it refers to IEC 60335-1.

This part 2 supplements or modifies the corresponding clauses in IEC 60335-1,

so as to

convert that publication into the IEC standard: Safety requirements for walk-behind and hand-

held electric lawn trimmers and lawn edge trimmers.
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Where a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies
as far as is reasonable. Where this standard states “addition”, “modification” or “replacement”,
the relevant text in Part 1 is to be adapted accordingly.

NOTE 2 The following numbering system is used
— subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

— unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, including
those in a replaced clause or subclause;

NOTE 3 The following print types are used:

— requirements: in roman type;

— tept specifications: in italic type;

— nofes: in small roman type.

Words |n bold in the text are defined in Clause 3. When a definition concerns an g4jective,\th And the

associdted noun are also in bold.

adje

The cpommittee has decided that the contents of this publicati v i hangeg until
2004.|At this date, the publication will be

* regonfirmed;

e withdrawn;

+ replaced by a revised edition, or
* anpended.

A bilirjgual version of this publication ma
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INTRODUCTION

It has been assumed in the drafting of this international standard that the execution of its
provisions is entrusted to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the manufacturer's instructions. It also covers abnormal
situations that can be expected in practice.

This standard takes into account the requirements of IEC 60364 as far as possible so that
there IS compatibility with the wiring rules when the appliance Is connecied to the supply
mains{ However, national wiring rules may differ.

If an @ppliance within the scope of this standard also incorporates i vered
by an i ly, as
far ag i ¢ is taken into
accou

This g takes
prece

An ap red to
compl ind to
have

An ap 3 ptailed
in the 9 and tested according to the infent of
the relquirements and, if S omply

with the standard.

9
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-91: Particular requirements for walk-behind
and hand-held lawn trimmers and lawn edge trimmers

1 Scope

This dlause of Part 1 is replaced by the following.

This

hand+held lawn trimmers and lawn edge trimmers, with cutting ¢
filamelnt line or freely pivoting non-metallic cutter(s), with a kingti

250V

NOTE
collecti

As f:lr as is practicable, this stand

appli

it does not take into account

— the use of appliances by young chifdren or ingj
— playing with the applia

NOTE
- in
au
au

NOTE

—  to pcissor type or #i¥ ed law eiS or lawn edge trimmers.
2 Nprmati
This glat

Additibn:

ISO 3[r67-1:1998, Tractors, machinery for agriculture and forestry, powered lawn and g

se by young chi

02 Attention is drawn tonthe fagt that

ecified by the national health authorities, the
, the national water supply authorities and

many countries additio

horities resporsible
horities. @
03 This stan S

erred to

ed by
neral,

ational
similar

arden

equip

ent — oSyrmpoIsS Tor operator controls ana other displiays — Fart 1. Cormimor Syrmbo

S

ISO 3767-3:1995, Tractors, machinery for agriculture and forestry, powered lawn and garden
equipment — Symbols for operator controls and other displays — Part 3: Symbols for powered
lawn and garden equipment

ISO 3864, Safety colours and safety signs

ISO 5395:1990, Power lawn-mowers, lawn tractors, lawn and garden tractors, professional
mowers and lawn and garden tractors with mowing attachments — Definitions, safety
requirements and test procedures

ISO 11448:1997, Powered shredders and chippers — Definitions, safety requirements and test
procedures
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EN 50144-2-15:2001, Safety of hand-held electric motor operated tools — Part 2-15: Particular
requirements for hedge trimmers

3 Definitions
This clause of Part 1 is applicable except as follows.

3.1.9 Replacement:

normal operation

operati rated
voltage with the load necessary to attain rated power input

3.101

hand+held

portable appliance intended to be held in the hand during norm jlances
which|will not maintain their operating position unless supporte heels,

skids pr similar

3.102
walk-behind
grounfl-supported, controlled by an operator walki

3.103
lawn frimmer

grass|trimming machine where the cu
to the[ground

ates in a plane approximately pprallel

3.104
lawn edge trimmer

grass| trimming mach ' means operates in a plane approximately
perpendicular tr

3.105
cutting means
mechanism uged_to i utting
by imI 3

3.106
cutting element
single| non-metallic{i

3.107
cutting head
support system for the cutting element

4 General requirement

This clause of Part 1 is applicable.

5 General conditions for the tests

This clause of Part 1 is applicable.
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6 Classification

This clause of Part 1 is applicable except as follows.

6.1 Replacement:

Appliances shall be of class Il or class lll with respect to protection against electric shock.

Compliance is checked by inspection and by the relevant tests.

6.2 Additiorm:

Walk-behind lawn trimmers and walk-behind lawn edge trimmer: ifled as

IPX4.

7 Marking and instructions

This dlause of Part 1 is applicable except as follows.
7.1 Addition:

Appliz

Applig
w

Additi arked

Dd

5 shall
gs the symbols are cast, embossed or stamped. Ipstead
g to Annex BB are allowed.

Symb
be in
of wrif
7.12
An ingtruction>s all’be supplied with the appliance.

The instruetions shall include

a) those warnings required to be marked on the appliance fogether with further explanation,
where appropriate. Where symbols or pictograms are used in the marking on the
appliance, their function shall be explained;

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

c) instructions for proper adjustment and maintenance of the appliance, including a warning
of the danger of rotating cutting elements, for example: "Attention! Danger! - The cutting
elements continue to rotate after the motor is switched off". Where parts are consumable
(e.g. cutter line), the part number of the replacement shall be specified;

d) instructions for the safe operation of the appliance, including a recommendation that the
appliance should be supplied via a Residual Current Device (RCD) with a tripping current
of not more than 30 mA;

e) Instructions on the operation of all controls;
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f) advice on the use and type of extension cords to be used (not lighter than required by

25

7);

g) the substance of the following, where appropriate:

Before use check the supply and extension cord for signs of damage or aging.
cord becomes damaged during use, disconnect the cord from the supply immed

If the
iately.

DO NOT TOUCH THE CORD BEFORE DISCONNECTING THE SUPPLY. Do not use

the appliance if the cord is damaged or worn.

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

equipment.
Keep extension cord away from cutting elements.

Wear eye protection.

Never allow children or people unfamiliar with these instructionsAg use th

shields in place.
Switch on the motor only when the hands and fee
Never fit metal cutting elements.

Use only the manufacturer’s recommendse

Disconnect the trimmer from th i out maintenance or clg
work.

position t@e
Always ensufeA

trimmier.

ed.

baning
by an

ength.
rating

— | When not in
8 Pfotec
This dglat
9 Starting~of mator-operated appliances
This dlaise of Part 1 is not applicable
10 Power input and current
This clause of Part 1 is applicable except as follows.
10.1 Not applicable.
11 Heating
This clause of Part 1 is applicable except as follows.

11.7

Replacement:
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Appliances are operated until steady conditions are established.

12 Void

13 Leakage current and electric strength at operating temperature

This clause of Part 1 is applicable.

14 Transient overvoltages

This glause of Part 1 is applicable.

15 oisture resistance

This glause of Part 1 is applicable.

16 Leakage current and electric strength

This dlause of Part 1 is applicable.

17 Qverload protection of transfag d\ ass® d~Circuits

This dlause of Part 1 is applicable.

18 Endurance

This dlause of Parf 119

19 Abnormal ope
This dlause of,

19.7 No

20 Stability.a pchanical hazards

This dlause of Part 1 is applicable except as follows.

20.2 Replacement:

All power driven transmission parts (other than the cutting means) shall be guarded to
prevent the operator's contact with these parts.

The principles set out in Annex AA shall be followed when developing a guarding system.

All guards or shields shall be either permanently attached, or secured to prevent removal
without the use of tools, or the construction of the appliance shall be such that it cannot be
used without the guard in its guarding position.

Compliance is checked by inspection.
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20.101 Guarding of cutting means
20.101.1 Lawn trimmers

Lawn trimmers shall be guarded on the operator’s side, as a minimum, to the extent shown
in Figure 101.

The radius X of the guard shall not be smaller than the major swept radius of the cutting
head and the guard shall extend beyond the plane of the cutting element by at least 3 mm
for walk-behind lawn trimmers and 10 mm for hand-held lawn trimmers. The guard shall
extend at least 45° from the axis of the handle on the side where the cutting element is
movinf away from the operator and at least 90° from the axis of the handl the side where

the cytting element is moving towards the operator. The vertices of the les (lievon the

axis of the cutting head spindle.

If the guarding is less than a total of 360°, the direction of rotation ent(s)

shall he marked on the lawn trimmer.

Compliance is checked by inspection and measurement.

20.101.2 Lawn edge trimmers

Lawn|edge trimmers shall be guarde e exient shown in Figure 102.
The radius X of the guard shall not e ¢ utting
head.[ The guard shall extend beyond the pl c i o . With
the lajwn edge trimmer in its normal positi - ' of 90°
from the vertical towards the ground on i sye the cutting element is npoving
upwalds and a minimum Q@ i re the
cutting element is moviQg dewnwards. i of the

cutting head spindle.

If the |guarding i S bota  of ¢, the direction of rotation of the cutting elements
shall he marked 3 immx

Compfiance is chgcket
20.101.3 G

Compliance_is shigeked by inspection.

21 Mechanical strength

This clause of Part 1T1s applicable eXcept as 10llows.
Replace the second paragraph by the following:

The compliance of cutting means guards is checked by the tests of 21.101 and the
compliance of cutting heads are checked by the tests of 21.102. Other parts of the appliance
are checked by applying blows to the appliance by means of the spring-operated impact test
apparatus described in IEC 60068-2-75.

21.101 Strength and rigidity of cutting means guard
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21.101.1 The rigidity of the cutting means guard is checked by applying a force, at any
point, equivalent to the weight of the lawn trimmer in the most unfavourable direction for
30 s. Before the test the temperature of the parts to be tested are stabilized to an ambient
temperature of 20 °C + 3 °C .

During and after the test, the guard shall not distort or have become detached, nor shall it
show any visible cracks. The screws and retaining clips shall still be secure and the
requirements of 20.101.1 and 20.101.2 shall still be met.

21.101.2 The strength of cuttlng means guards of walk- behlnd lawn trimmers and

rface
nbient
. +2 { on a
part o j . Wi ] 5 g igid| level
surfade.
The tests are conducted so that, in each test, the cation
differant from the other two tests.
The i ing a
diame 3 fo the
horizg o-strike the part. Otherwige, the
spher om rest as a pendulum to strike the
part. j , j 8. is\to pe 1 300 mm + 3 mm.
After , of havehecome detdched nor shall it show any visible cracks.
The s imirg ¢l ] ectire and the requirements of 20.101.(1 and
20.10f(.
21.101. S i eans guards of hand-held lawn trimmers and
hand-
One § ? ¢ iance is dropped three times so that the guard falls thraugh a
vertic j F 2 mm onto a smooth horizontal concrete surface in Juch a
mann 1
After the tests, the guard shall not have become detached nor shall it show any visible cracks.
The screws~and retaining clips shall still be secure and the requirements of 20.101.|1 and
20.10(.2 shall still be met.

21.102 Strength of the cutting head

One sample of the complete appliance is dropped so that the cutting head, in a horizontal
plane, falls through a vertical distance to make contact with a rigidly supported horizontal
steel block. The drop height is 900 mm = 2 mm for hand-held lawn trimmers and hand-held
lawn edge trimmers and 250 mm + 1,2 mm for walk-behind lawn trimmers and
walk-behind lawn edge trimmers (see Figure 104). During this test other parts of the
appliance shall be protected, as necessary, against impact.

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

If the appliance is operable, then, immediately following the test, the appliance shall be run at
its maximum speed for 30 seconds both with and without cutting elements.
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If the appliance is not operable and the cutting head is not visibly damaged, all parts of the
cutting head that are replaceable by the user and which can be transferred are fitted to a
new appliance. This new appliance is then run at its maximum speed for 30 s both with and
without cutting elements.

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

22 Construction

This clause of Part 1 is applicable except as follows.

22.36

Hand

handlé.

All ha
3,5 kg

be at

NOTE

mass O

Additi
of mo

The mass of the appliance shall be
withoyt cable.

The g

NOTE

The g
curve
10 mm at either ¢

If a strai
as foll

for

le

fo
le

Addition:

held lawn trimmers and hand-held lawn edge trimmer

If the part c@
Fipping length o

ngth shall"be.the

 handles with a periphery (not including the support) of 80 mm or more, the gr

um of the two parts either side of the support;

t one

b than
shall

b with a

mass

le.

ght or

ulated

ipping

ipping

ngth’shall be the complete length from end to end.

Where appropriate the part of the handle containing the cutting means control actuator shall
be counted as part of the handle gripping length. Finger grip or similar superimposed profiles
shall not affect the method of calculating the handle gripping length.

Compliance is checked by inspection and measurement.
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22.40 Addition:

A control shall be provided and this shall require two separate and dissimilar actions before
the cutting elements can be driven, or the control shall be guarded to prevent inadvertent
operation. There shall be no means of locking this control in the "on" position and the

movement of the cutting element shall come to rest when the control is released.

Compliance is checked by inspection and it shall not be possible to operate the control by

means of a 100 mm £ 1 mm diameter sphere.

22.10 ng—means—shallconsistof one——¢ Ore—RGC
mounied on or emerging from a generally circular cutting head.

Compliance is checked by inspection.

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

a) a :I:on-metallic filament line or,

b) a mon-metallic freely pivoting cutter.

Applignces having cutting means using one or more
line (¢.g. wound on a spool contained either |n

ilament

shall

have [ncorporated a means to autom i correct operating length after

the line has been extended and/or the

The manufacturer shall not supply (metallic elements which can

non-metallic ones.
Compfi
22.10

Compfi
are st
out the

For th
followf

kinetic energy = ¥ mv2 (J)

wherég

m is|the” mass of the measurable length L of the cutting element, in kilograms

replac

e the

ments
grrying

of the

(see

Figure 105);

v is the maximum attainable velocity of point Z which is half-way along the measurable

length L of the cutting element, in metres per second.
Therefore: v=0,1047n ( r— (L/2))

where

n is the maximum rotational speed with a full length of line or a new cutter fitted, in

revolutions per minute;

r is the distance from the axis of rotation of the cutting head to the outer tip of the cutting

means, in metres;

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

NOTE Tolerances are in accordance with ISO 2768-1.
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23 Internal wiring

This clause of Part 1 is applicable.

24 Components
This clause of Part 1 is applicable except as follows.

24.1.3 Addition:

Switches shall have a contact separation in all poles that provide full diseqnnection |under
overvoltage category Il conditions.

25 Supply connection and external flexible cords
This dlause of Part 1 is applicable except as follows.

25.1 [Addition:

Applignce inlets shall not allow the introduction a Ge omplying with the stgndard
sheets of IEC 60320-1.

25.7 |Replace the first paragraph by theNollowi

Supply cords shall be not lighter than!

— if [rubber insulated, hation

60245 IEC 53);

— if polyvinyl chtaride
dessignation 5

In some countrie
ordingry polychlof

(code

all be

26 Ter

This dlause ofPart 1\is applicable.

27 Pravision for earthing

This clause of Part 1 is applicable.

28 Screws and connections

This clause of Part 1 is applicable.

29 Clearances, creepage distances and solid insulation

This clause of Part 1 is applicable.
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30 Resistance to heat and fire

This clause of Part 1 is applicable except as follows.
30.2.3 Not applicable.

31 Resistance to rusting

This clause of Part 1 is applicable.

32 Radiation, toxicity and similar hazards

@%

This dlause of Part 1 is applicable.

o
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IE 7/0
Figure 101a — Plane view
Handle shaft
a =3 mm min. (walk-b&
a = 10 mm min. (hand-he
Guard
IEC 1298/02

Direction of rotation

Maximum radius of
cutting element

skids or wheels are not shown on the figure. The figure is not intended to

Figure 101 — Guard, lawn trimmer
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Plane of lawn
edge

A-A
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of rotation

- 19 —

~~~~~~

IEC 1299/02

Figure 102a — View towards cutting means

[E 1 For reasons of clarity, the handlg
intended to govern design except as reg

[E 2 Figures are not to scale.
[E 3

gure is
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Suspension string

09 Concrete

/

NO

app|
the

NO

app|
the

7

IEC

Dimensions in metres

guard of the cutting head.

Figure 103 — Guard strength test

Suspension st

Steel block

Concrete
/

IEC 1302/02

Dimensions in metres

[E For.the tring should be used to suspend the appliance so that the desired orientatio
iance.Gan be athigved. Cutting the string will allow the appliance to fall in the correct orientation
cutting head.

Figure 104 — Cutting head strength test

of the
to test

of the
to test
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IE 03/
Figure 105a — Filament lin
> L2

e

»
P

o

Figure 105b — Pivoting cutter

IEC 1304/02

Figure 105 — Cutting means measurement (see 22.103)
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Annexes

The annexes of Part 1 are applicable except as follows.

Annex D

Alternative requirements for protected motors

This 4

This 3

NOTE

AA.A1

The s
start,

In thq

nnex of Part 1 is not applicable.

Annex |

Motors having basic insulation t
rated voltage of the

nnex of Part 1 is not applicable.

mount oraperate the appliance.

s€, distances where other guarding requirements do not apply and where

dista

safety

bwed.

AA.2

ces are used o provide personal protection, the clauses of this annex shall be foll

Reach round

When reaching edges in any position, the safety distance of freely articulating body parts is

given

in Table AA.1.

The radius of the movement, r, about a fixed edge is determined by the reach of given body
parts. The safety distances assigned should be respected as a minimum if the body part

conce

rned is not to be allowed to reach a danger point.

Of special importance is the danger area which can be reached when these body parts are
introduced through slots.
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When applying safety distances, it is to be assumed that the basic joint component of the
relevant body part is in fixed contact with the edge. The safety distances apply only if it is
ensured that further advance or penetration of the body part towards the danger point is
excluded.

Table AA.1 — Extent of reach

Dimensions in millimetres

Safety
Body part distance, r Illustration
mm
Hand|(from root of finger to
fingertip) >120
Hand |(from waist to fingertip) >230

Arm (from elbow to fingertip)

N

Arm (from armpit to fingerti

AA.3 | Re

Safety distances a iven in Table AA.2, where

— @\sthe smaller dimension of the aperture;

— b is the safety distance to the danger point.
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