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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -

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

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization fg prising
all pational electrotechnical committees (IEC National Committees). The obj romote
intefnational co-operation on all questions concerning standardization in the efectrical and iglds. To
this| end and in addition to other activities, the IEC publishes International S ation is
entjusted to technical committees; any IEC National Committee intergstethin\th th may
parficipate in this preparatory work. International, governmental and no liaising
withh the IEC also participate in this preparation. The ational
Orglanization for Standardization (ISO) in accordance with conditi ben the
two|organizations.

2) The formal decisions or agreements of the IEC on technical matters \s nearly as possiple, an
international consensus of opinion on the relevant subjects (sinc mittee has represg¢ntation
from all interested National Committees.

3) The documents produced have the form of/fecoqm | dse and are published in the form
of s$tandards, technical specifications, tecknical es and they are accepted by the National
Comimittees in that sense.

4) In grder to promote international unificatiofi, ittees undertake to apply IEC Interpational
Stapdards transparently to the maximum| exte posSikleNin their national and regional standards. Any
divgrgence between the IEC Standard and\the esponding\national or regional standard shall be|clearly
indicated in the latter.

5) The IEC provides no matking\proce proval and cannot be rendered responsible [for any
equipment declared to b

6) Attgntion is drawn/te t ibi elements of this International Standard may be the [subject
of patent rights. q ; \ ldresponsitle for identifying any or all such patent rights.

This part of Interatho 60335 has been prepared by IEC subcommitte¢ 61F:

Safety of hangd d”electric tools, of IEC technical committee 61: Safety of

household a

It forms t

The tgxt of this'standafd is based on the following documents:

FDIS Report on voting
61F/320/FDIS 61F/344/RVD

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

voting

indicated in the above table.

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

This part 2-92 supplements or modifies the corresponding clauses in IEC 60335-1, so as to
convert it into the IEC standard: Safety requirements for pedestrian-controlled mains-operated
lawn scarifiers and aerators.
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Where a particular subclause of part 1 is not mentioned in this part 2-92, that subclause
applies as far as is reasonable. Where this standard states "addition", "modification" or
"replacement”, the relevant text in part 1 is to be adopted accordingly.

NOTE 1 The following print type are used:

— requirements: in roman type;
— test specifications: in italic type;
— notes: in small roman type;

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

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

A bilingual version of this publication may be issued at a later date.

@%
o
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SAFETY OF HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -

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

1 Scope

This dlause of part I 1S repfaced by:

This International Standard deals with the safety of pedestrian-contpdlle brated
electrical lawn scarifiers and aerators with rotating cutters for r y, for
instanjce, combing out grass thatch and moss, or by cutting vertica face.
Thesq scarifiers are designed primarily for use at and arg similar
purpoges, their rated voltage being not more than 250 V single

This Ipternational Standard does not apply to lawnmo mers
(IEC pB0335-2-91), lawn edge trimmers (IEC 603 ers,
sickletbar mowers or agricultural mowers

This gtandard does not, in general, ta

—  th{

— playing with the appliance by young

NOTE

- for

— inn ction of
labour.

2 D

This g e except as follows:

2.2.9

normgl operation

operation fithe appliance under the following conditions: the appliance is operated af| rated
voltagle with’the load necessary to attain rated power input

2.101

braking system

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

2.102

catcher

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

2.103

control

a means or device which will control the operation of the appliance or any specific operating
function thereof
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2.104

cutting means

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

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

2.106
cutting means tip circle

the pathrdescribedby theoutermostpomtofthecuttmgmeanrs—as it Totates about ity shaft
axis.

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

2.108
cutting width
the wildth of cut measured across the cutting means/ at right travel
and cplculated from the dimensions of the cutting itting
means tip circle(s)

2.109
discharge chute
an extension of the cutting means eng
to control the discharge of material fro

used

2.110
discharge opening

a gap|or opening in the
be discharged <>

2.111
guard

a par
and/o

re through which grass, thatch and mogs may

erator

2.112
handl
any part likely*to bestrand-held for guiding the appliance in normal use

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

2.114

intended use

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

2.115

lawn aerator

a powered appliance designed for slitting the lawn surface. The appliance uses the ground to
determine the height of cut
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2.116

lawn scarifier (also known as lawn rake)

an appliance where the cutting means cuts vertically into the lawn or earthface, or scratches
the surface, thereby also combing the lawn. The appliance uses the ground to determine the
height of cut

2.117

maximum operating motor speed

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

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

2.119
operafor presence control
a control designed so that it will automatically interrupt power 0 whe opefator's
actualing force is removed

2.120
operator zone
the operator zone for persons operating a lawn

2.121
parking brake
a dev|ce incorporated into the appliance which,
movinjg from a stationary pgsition and

2.122
pedestrian-controlled

ground-supporte@n

2.123
power source
a motpr which

2.124
rotary|a
a scafifier/ae X o which the cutting means rotates about an axis or axes normal [to the
ground

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

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

2.127

tine(s)

for the purpose of this standard, a term used in warnings and instructions to denote "cutting
means"” (see 2.104: cutting means)
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2.128

traction drive

the means (system) used to transmit power from the power source

means

3 G

This ¢

4 G

eneral requirement

lause of part 1 is applicable.

eneral conditions for the tests

to the ground drive

This ¢
4.5 4

During
manu

4.6 4

Electr

5 V

6 C

This ¢

Applig

lause of part 1 is applicable except as follows:
\ddition:

) the tests the cutting means are adjusted and lubr
facturer's instructions specific to the test.

\ddition:

pnic speed control devices are set for the

Did

assification

\ddition:

ncés shall be at least IPX4.

th the

lectric

7 M

This ¢

arking and instructions

lause of part 1 is applicable except as follows:

7.1 Addition:

The substance of the following warning shall be placed in a prominent position on the
appliance. The letters, which may be in upper or lower case, shall be a minimum of 3 mm
high, in black on a yellow background. Where appropriate IEC/ISO symbols or pictograms are
available, they may be used. Markings or symbols giving cautionary information shall be

locate

d close to the hazard.
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WARNING:

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

READ THE INSTRUCTION SHEET.

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

For rgtary tawm scarfiersfaerators, i apptcabfe, ammstroction that the apptance sl not
be operated without either the entire catcher or guard in place sha ixed~hear the
discharge opening and the catcher adaptor, if one is used.

7.6 Addition:

NOTE [L01 Information on operator symbols may be found in ISO 3767-1 3 864 for

colours|
7.9 Modification:
Replace the first paragraph by the following:

e whose purpose is obvious,
clearly identified by a djrable

Opergtor controls as described in 28
shall have the function, direction and/q
label ¢r mark.

7.12 |Replacement:
An ingtruction sheet s

structions@ i

The in

a) TH ation,

wh

b) Ing is not

c) r, full

d) ger of
rofating-parts, for example, "Caution — Do not touch rotating parts".

e) In i i i i i i at the

appliance should be supplied via a residual current device (RCD) with a tripping current of
not more than 30 mA.

f) Instructions on the operation of all controls .

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

h) Instructions for fitting and use of attachments, if any.
i) The following information shall be given:

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

2) the peak C-weighted instantaneous sound pressure level if over 63 Pa (130 dB in
relation to 20 pyPa);
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3) the sound power level emitted by the tool where the equivalent continuous sound
pressure level exceeds 85 dB(A);

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

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

i) The substance of the following, where appropriate:

1)

2)

Training

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

Preparation

Never allow children to use the appliance.

Never allow people unfamiliar with these instructions to use .|Local

regulations may restrict the age of the operator.
Never operate the appliance while people, especially chilg ; sdrby.

The operator or user is responsible for accidents /0 i other
people or their property.

Sers.

ve all

cutter
ets to

Stop the Yotating parts if the appliance has to be tilted for transportation. po not
operate the cutting means when crossing surfaces other than grass, and|when

trancnay oo tha annlianan +0 and fronms tha vy liino aran

TSP ot gt o P P CtoT o T O e VIIUII\IIIU arctoe

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

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

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

Do not put hands or feet near or under rotating parts.
For rotary appliances keep clear of the discharge opening at all times.
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— Never pick up or carry an appliance while the motor is running.
— Pull the plug from the socket:

— whenever you leave the machine;

— before clearing a blockage;

— before checking, cleaning or working on the appliance;

— after striking a foreign object. Inspect the appliance for damage and make
repairs as necessary;
— if the appliance starts to vibrate abnormally, check immediately.
4) rviaimtenarnce and storage
— Keep all nuts, bolts and screws tight to be sure the appliang safe)ywprking
condition.
— Check the catcher frequently for wear or deterioration.
— Replace worn or damaged parts for safety.
8 Pfotection against access to live parts
This dlause of part 1 is applicable except as follows:
8.2 Addition:
For class Il rotary appliances e of basic insulation or metal| parts
separ permitted when the cutting megns is

remov

9 S

9.1 N

Centri
chatte

Complli

0,85
devicé

For th
relate

starting the appliance three times, at no-load, at a voltage eq
or the lower limit of the rated voltage range , with any ¢

e tést the cutting means are adjusted according to the manufacturer’s instrd
l.td this test.

pntact

ual to
bntrol

ctions

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

10 P

This ¢

10.1

ower input and current
lause of part 1 is applicable except as follows:

Not applicable.
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11 Heating

This clause of part 1 is applicable.

12 Void

13 Leakage current and electric strength at operating temperature

This clause of part 1is aplnlir‘ahlp

14 Moid

15 Moisture resistance

This dlause of part 1 is applicable except as follows:

15.1.2 Addition:
Appliances fitted with an appliance inlegtor ca ple s@ be tested with the apprapriate
mating connector in place.

Air filters are not removed.

16 Leakage current arg ele
This glause of part 1 ig
16.3 |Addition: @
Insulg aentary insulation  provided to comply with 22.35 shall be
tested otk th eguirements for supplementary insulation

17 G i of transformers and associated circuits

This ¢

18 nadyiranecn
rooTorTecT

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

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

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

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

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

18.3 |[During the tests of 18.2, overload protective devices shall not opeyate:

After the tests of 18.2 the appliance shall withstand the tests of Q. nnections,
handles, guards, brush-caps and other fittings or components sh ad |loose,
and there shall be no deterioration impairing safety in intended use

19 Abnormal operation
This glause of part 1 is applicable except as follows:

19.7 |Addition:

This test is not made on appliances withk
a generally circular drive unit.

x(ble eely\o g cutting means mounted on

19.9 [Not applicable.

This dlause of p@

20.2 |Replacem

To prevent g which may result in a hazard, only manually reset cyt-outs
and those which requirethe opefrating control to be released are allowed.

All power-driyemiXcomponghts except the cutting means and the ground-contacting parts of
powet-propelled hnces shall be guarded to prevent contact with these parts fluring
normgl operation

All ap!

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

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

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

Compliance is checked by inspection and measurement.
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20.101 Controls
20.101.1 General

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

The following are not operator controls

— height/depth of cut setting;

— cajcher discharge arrangements;

- cal)le restraint/guides.

The Iqcation and range of movement of operator controls shall be calvenient\{o the operator
and shall remain within the anthropometric dimensions given in |g e Opgrating
range|of less frequently used operator controls may be extended b ] operator's
trunk,| when the operator is standing with both feet on the i in the
confines of the operator zone (e.g. lean forward until coy of the
operafing positions).

20.10[.2 Operator presence control

Applignces shall be fitted with a devicg e b [ i y stop
the rgtation of the cutting means wKen Y’removed from the handle

This may be accomplished either by stoppin i : i i itting

mean$ i ' bntrol

must frequire two separate and dissimi i . e i i but by
using [the same hand, the i g disti i idental
"switch on".

20.101L.3 Traction drive

For appliances \@

The cpntrol for tyé when
the operator leave

The reveys i acti i i i ivation [in the
directio [

It sha]l be pessikle to> engage or disengage the traction drive when the cutting meaps is
operating:.

20.102—Brakmg TequiTements

20.102.1 General

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

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

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

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

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

20.102.2 Service brake

Test gtops are conducted on a substantially level (not to exceed 1 % gradient) dry,(smooth,
hard gurface roadway of concrete (or equivalent test surface). When testing an appliande with
separhte clutch and brake control means, the clutch shall be simultaneouslydiséngaged with
brake| engagement. Tests are carried out with the appliance in Bot verse
directjons at the maximum ground speed attainable.

Using| the braking system provided, the appliance shall stop m for

each Il km/h.

20.10R.3 Parking brake

A parking brake shall be provided on
The pprking brake may be in combinatis

An automatic parking brake idé ence
contrgl is released.

efficient of friction such that the appliance does
positioned on the slope with its parking brake

not skde down the_sla p
engaged and o 0 j ] al and the motor switched off. The appliahce is
tested both with its/frolt © } \Jts xear downbhill.

Tests|are conducted o

The dppliance shall Ro he slope, and the force required to engage and unlock
the parking brake

20.10p.4

The sfcarifier 1 shall be fastened to the machine so as to prevent loss of confrol by
unintgntionaliuncoupljrig while in operation.

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

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

The width of the handle grip shall be at least three quarters of the cutting width of the scarifier
or 500 mm. When this width of the handle grip is not achieved, the horizontal distance between
the nearest path of the cutting means and the handle grip shall be 900 mm (see figure 102).
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The handle shall have a gripping length of at least 2100 mm.
Compliance is checked by inspection and measurement.

20.103 Requirements for rotary appliances

20.103.1 Cutting means enclosure

20.103.1.1 General

Scarifiers with rear discharge openings shall have a movable deflector, the closing torque of

whichstrattmot e tess tram 0; 30 N for mractimes withra cottimg- widthrof-300mmr or tesp, and
not legs than 0,40 Nm for machines with a cutting width of 300 mm to 400

20.10B.1.2 Discharge openings (chutes)

When|open discharge chutes are provided, no tangential ling ~ L ganis tip
circle|in or above the plane of the cutting means tip circle [ ion of
the cUtting means shall intersect the operator target area itting
means$ enclosure or guard.

20.108.1.3 Access to cutting means

Inadvertent access to the cutting meay ed so

far as|reasonably practicable.

On the operator side, the distance bétween the Blade\tip circle and the rear housing or a
defleg

Scarif gctors (e.g. catchers , baffle plates)|which
catch s by the operator’s feet.

Moval ‘ Y position automatically.

Instru 6 arifier near the discharge opening and to the c3gtcher
adapt * g that-the scarifier shall not be operated without either the|entire
catchg .

Complli

For the guards—at.the
the fopt probe (figure

sides of the machine, compliance is checked by the following testjusing
103) as illustrated in figure 104.

The scarifier-15 placed omnm a nhard riatr surrace, the guards or deflectors or both being in the
normal operating position on the cutting means housing and the support members (wheels)
in contact with the supporting surface. The test is conducted under static conditions.

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

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

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

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

Compliance is checked by the following test.

The appliance is placed in the test enclosure described in annex AA with the base of the
enclosure being as described in annex BB. The target panel construction used shall be
checked by the tests contained in AA.2 immediately before and after this test The target

pane/" \Jl";ullll bc dlvldl:d IIILU UI’UVDILIUII LUIICJ A.Iy hcl’l’zol’;l.ul’ IIIIICJ ao llldlbul.cd lll IIUUIU AA 1 and
described in annex CC.

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

Inject wn in
figure [dctiles.
An inje

The inj it mat
(see 4 jected
with v

Wherg revent
horizg

During (as
defing

Tests

The a

NOTE thrown
objects

The cuttr be adjusted to be just clear of the ground when set on a hard level
surfage.

Before the test adjust'the velocity with which the ball is ejected so that the ball rises nt less
than BO0,mm above the surface of the coconut matting and within an angle of 10° pf the
verticalhaxis. Then with the appliance in place, allow balls one at a time into the appliance.

Increase the velocity of the balls in small increments until each ball is hit by the appliance
cutting means . Start the test when this minimum velocity is established. Chipped or damaged
balls shall be replaced.

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

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

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

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

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

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

and npt more than two hits in the operator target area between the base & 450~mm line.
For a an 50
projeaqti middle
elevati middle

elevaii hd not

more
In the st then
pass 1

20.108.
and catchers

Cutting means enclosures ; have
sufficient strength to with igiv’objects which may be thrown ¢ut by
the cutti

Complli Ltting
means

20.10

20.104.

20.104.1.1 that it
is not : 3 er end
in contact with the grourd i , i i eans

within

20.104.1.2~ Cutting means shall be covered at the sides with guards extending at lepst as
showninfigure 108

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

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

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

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

21 Mechanical strength
This glause of part 1 is applicable except as follows:

21.1 |Modification:

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

21.10L Strength of cutting means and cutting means

Thesq tests shall be done at the maxim(x

21.10{.1 Cutting means and their mo . € stand
impactt with solid objects.

Compliance is checked by

The 9 bed in
annex
The A at the
hand|

The m

A steg é 00 mm wide and 400 mm long, mounted on a carriage at a height
of 30 jnm ab imum cutting depth of the scarifier shall be pulled centrally under the
scarifler. Thée.spes the pull shall be 1 m/s + 5 % (figure 105).

This testshall be carried out on all working spindles.

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

22 Construction
This clause of part 1 is applicable except as follows:

22.6 Addition:

Any drain holes provided to prevent accumulation of water in an enclosure shall be at least
5 mm in diameter or 20 mm?2 in area with a width of at least 3 mm.
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Compliance is checked by inspection.

22.35

Replacement:

For class Il appliances :

Handles and operator controls

which are held when operating the appliance shall either be

of insulating material or covered by insulating material having a thickness of at least 1 mm, or

separated by insulation equivalent to supplementary insulation from other accessible metal

parts.

Handle shafts shall be

a) oflinsulating material, or,

b) if pf metal, covered with insulating material having a thickness$ which
extends over a distance of 150 mm from handles ang erator
controls , or

c) so|insulated that accessible metal parts within 150 mm handle -mqunted

op;
fra
clg

Cable

For rd
are a

equivalent to supplementary insulation

Comp
mater

A san
After

Inspe
length
peele

After

While
appar

ple of there
9. NP

conditionin

ering has not shrunk to such an extent that the re
ed insulation is no longer given, or that the covering h

erator controls are insulated, by insulation eq 2ntary insujation,
m other accessible metal parts which are withi d measured as a
arance, or from accessible metal connected tg
restraints/guides are not considered to he\op
tary appliances, the cutting mears which
Ccessible when the appliance i hterial

68 h).
nuired

ns not

of the
ght of

350 m

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

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

arear

equired to be insulated.

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

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

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

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

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

— th ala ble-_en a altachmen belng-a

Compliance is checked by inspection and by the following test{proce
automatic cord reel-in devices.

The supply cable as delivered with the appliance is attached tQ
the instruction manual. The supply cord is then subjected ]
being|applied in the most unfavourable direction, without j&

After the test the power supply cord shall show no indard
and it[shall not have been displaced longitudinally

22.10p Air filters which can be remo t they
are urnlikely to come off in intended use

This 1 0 of a
tool, or

— is|provided with a ue to

vilpration, or

— needs a deIi

Compliance is chegke

23 I

This dla

24 Jomponents

v Bt faollaraiar
C CACTPTAS TOUTTOVV S,

<D
e

This clatse-efpartiis=&
24.1 Addition:

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

24.1.3 Modification:
Switches shall be tested for 50 000 operations.
25 Supply connection and external flexible cords

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

Replacement:

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

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

25.5

Replacement:

Appliances shall be provided with one of the following:

— asupply cord notlessthat 10 m in length with type X attachment or

- a
tef

- an
25.7

Repla

Suppl

- if
60|

- if
de|

In son
polych

25.14

Thisr

applignhce, there is

entry

25.15

Thisr

Parag

A ma

supply cord of length not exceeding 0,5 m with type X or achment
minating in a cable coupler (this includes the appropriate mating 20§

appliance inlet supplied with the appropriate mating connect

Modification:

ce the first paragraph by the following:

y cords shall not be lighter than

rubber insulated, ordinary toughk
245 |IEC 53);

Addition:

Bquiremen

kshall be made on the cord on the appliance side of the cord anchorage whil

subjeq

t 10 the pull force shown in table 10, at a distance of approximately 2 cm from th

and

hation

(code

dinary

of the

e it is

p cord

anchorage or other suitable point. If access to the appliance side of the cord anchorage is not
practicable then the mark shall be made on the supply side of the anchorage and it shall be
ensured that the pull force is applied to the cord in such a way that, at the point of application
of the force, the sheath of the cord does not move with respect to the conductors or their

insula

tion.
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Modification:

The test is modified as follows:

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

26 Terminals for external conductors

This clause of part 1 is applicable.

60335-2-92 O IEC:2000(E)

27 Provision for earthing

This glause of part 1 is applicable.

28 SYcrews and connections

This dlause of part 1 is applicable except as follows:

28.1 |Addition:

Screws or nuts for fastening the cuttihg
mater|al or covered with insulating
availaple metal screws or nuts.

29 (@

This ¢

30 R

This ¢

31 R

This ¢

32 Radiation, toxicity and similar hazards

lating
eadily

This clause of part 1 is not applicable.
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\'\’

Cutting means tip circle

»
>

IEC 547/2000

Dimensions in millimetres

Rotary appliances
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Wheel

Cutting means tip circle

v 6 IEC 548/2000

Dimensions in mil

Figure 102 — Safety distange \ carifiers and aerators

imetres
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150

400

® N /\\s

R15 \\/
O
J RN NRNASZ RN
~ /Q—’J \J

Q \/ IEC 549/2000
Dimensions in millimetres
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Side of discharge chute probed
if less than 3 mm below plane
of blade tip circle

-

Area to be probed
Discharge

opening

60335-2-92 O IEC:2000(E)

"y

4

)

Area to be probed

Side of discharge chute probed i
3 mm below plane of blade g Ci

probe test

IEC 550/2000

Dimensions in mil,

imetres
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356

254

880
475
)
3{‘6,/ 7
l'. l‘ )
1%

(2

660
- 102 to barrier

S T

1270

——
) —
ol

IEC 552/2000

Dimensions in millimetres

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

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

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

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

Figure 106 — Operator zone
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Test rod
-—/ \— Minimum
shield

. . contour
10 min. 10 min.
%
S
&
kal 7
15° ma;. \ j
' [GRaN '\
TS S S 7SS /. A\>
IEC 553/2000 EC 554/2000

imetres

Figure 107 — Use of test rod to check Figur
guarding of cylinders

IEC 556/200

Dimensions in millimetres

Figure 110 — Guarding of front discharge

Fiigure 109 =G ding~df rear discharge
cylinders

pders
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Fixing arm

Ly

— 32 —

Weight A
012,3

60335-2-92 O IEC:2000(E)

NN

NNNANNY

Sample

|

A\\ 124
@ & Chisel B
A ' 012,1
Q terial;)hardened steq
o []
& 012,0

gy

R

Fi

Base hayihg a mass

e 111 — Impact test fixture for handle insulation

10 k

IEC 557

Dimensions in mil

2000

imetres
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Annexes

The annexes of part 1 are applicable except as follows:

Annex A
(normative)

Normative references

Additipn:

ISO standards:
ISO 2[r58:1983, Paper — Determination of bursting strength

ISO 3#11:1982, Earth-moving machinery — Human p t NS s and
minimum operator space envelope
ISO 3[r67-1:1991, Tractors machinery f¢ arden
equipment — Symbols for operator co

arden
wered

ISO 3
equip

arden
mmon

ISO 3[r89-1:1982, Tra
equipment — Locatio
contrals

ISO 3

ISO 5
mowe
requin

owers, lawn tractors, lawn and garden tractors, profegsional
tractors with mowing attachments — Definitions, |safety
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Annex AA
(normative)

Test enclosure construction

AA.1 General construction

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

The walls shall conS|st of e|ght target panels, each 900 mm hlgh perpend |cular Q the bpase of
the tep itiom shall
meet | ¢ ~ M shall
consig ‘ ilitdte the
counti its , i ¢ iq of af least
one tg

The t i extending 730 mm
=50 n pindle-appliance, or to the nearest

cuttin as (S iguTe . If a target intdrferes
with & i he target shall be moved

The ¢
centre

ection of the lines extending from
ing means appliances or frgm the

centrg g means tip circles for multigutting
means \ peter operator target area. The centre of
the of A 0 the rear of the handles on a line passing from
centrg , the andgrip part of the handle (see figure AA.2).
The ta 2 Qn of the two tangents and the target is the oplerator

target

For appliances w i , the handle shall be positioned to the |eft to
locateg the Ieft li target area and then to the right to locate the gorres-
pondi i

AA.2

The target pahe atl consist of one or more sheets of corrugated fibreboard togethgr with
sheets of Kraft paper as required to meet the test criteria.

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

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

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

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

Typical target panel
(see figure AA.3)

900 -
Total height

' Base (see figure BB.1)

IEC 558/2000

Dimensions in millimetres

Figure AA.1 — Thrown object test fixture



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

— 36 —

Typical target,
900 high

Injection point

(750 + BTC

60335-2-92 O IEC:2000(E)

+50)"

(@)

\
VO L

1
t
Handle against |
upper stop \
Operator area N

Operator target area
900 high target

)
)

Y BTC Blade tip

R

A\

éy/ [@ﬂ paper 2 000 high
er

over 900 to 2 000 high)

%igh target area over

900 to 2 000 high target

target area

IEC 559/2000

S %

Fi AR2 XSi

le spindle rotary appliances — Test enclosure

Dimensions in millimetres



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

60335-2-92 O IEC:2000(E)

— 37 -

Kraft paper, used

W

Corrugated fibreboard, one
or two layers as needed

Machine test side

o

90

l@

Qutside

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

- Plywood base

NSNS ANEERE
N

IEC 560/2000

Dimensions in mil,

igure AA.3 — Test enclosure walls and base

imetres
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Penetrator ‘ ]
mass 0,25 kg Guide tube vertical £2°
—
. L ]
ey
06,35 <
Steel rod — €
o
8 < Ort. tuk
—
n /><
QN
€
= \\\
06,35 - gx (\ N
Steel rod \/ J |
04
=
2
( ] 2
Q.
o
a
Hole 0
277 pd i
ANNN IANNNAN ] Add extra kraft
paper here
\

J\Base

L]

IEC 561/200

Dimensions in mil

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

imetres
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