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btional Organization for Standardization) is a worldwide

ional standards bodies (ISO member bodies). The work
rnational Standards is normally carried out through 1SO
ittees. Each member body interested in a subject for
al committee has been established has the right to be
that committee. internationai organizations, govern-

mental and non-governmental, in liaison with ISO, also take part in the
work. ISO collaborates closely with the International Electrotechnical
Commission (IHC) on all matters of electrotechnical standardization.

Draft Internatiopal Standards adopted by the technical committees are

circulated to t
tional Standard
casting a vote.

member bodies for voting. Publication as an Interna-
requires approval by at least 75 % of the member bodies

International Standard I1SO 5395 was prepared by Technical Committee

ISO/TC 23, Trag

This first edition
parts: ISO 539%
dendum 1:1986
vision and com

Annexes A, B,
Standard. Anne

tors and machinery for agriculture and forestry.

cancels and replaces the previous editions of separate
-1:1984, 1SO 5395-2:1981, ISO 5395-3:1985 and its Ad-
and ISO 5395-4:1985 of all of whichit-constitutes a re-

bination.

C, D and E form an integral part of this International

X F is for information only.
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INTERNATIONAL STANDARD

ISO 5395:1990(E)

Power lawn-mowers, lawn tractors, lawn and garden tractors,
professional mowers, and lawn and garden tractors with

mowil;Jg?ﬂachmenh?BEﬁnﬂkms,—safetrrequimnfs—and
test procedures

14 Scope

This International Standard presents definitions of

terms and
procedures

specifies safety requirements and test
applicable to powered rotary and cylin:

der mowers, including pedestrian-controlled ~and

ride-on (rig

ing) types, ride-on (riding) lawn tractors,

lawn and garden tractors, and lawn and“garden

tractors w

th mowing attachments desighed pri-

marily for yse at and around the home:

The additid

nal requirements forprofessional {com-

mercial) mpwers and turf care_equipment are also

given, in ¢
chines deq

ause 3.7 and clause 4.7, for these ma-
igned primarilyy-as professional (com-

mercial) mpwers and tuff-care equipment.

This Internptional Standard does not apply to lawn

trimmers,
mowers, s
and the ¢

awn _édge trimmers, and edgers, flail
ckle-bar mowers, agricultural mowers,
leetrical aspects of mains-electrically

Section 1:

General

1.2 Normative references

The following standards contain provisions which,
through reference in this text, constiture provisions
of this International Standard. At the time of publi-
cation, the editions indicated were v4glid. All stan-
dards are subject to revision, and parties to
agreements based on this Internatiopal Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEC and ISO maintain
registers of currently valid Internationa| Standards.

1SO 500:1979, Agricultural tractors — Ppwer take-off
and drawbar — Specification.

ISO 2758:1983, Paper — Determination] of bursting
strength.

ISO 3304:1985, Plain end seamless precision steel
tubes — Technical conditions for delivety.

driven mac

res:

Rotary mowers are excluded from the requirements
of this International Standard if the cutting means is
either one or more non-metallic filaments, or one or

more nhon

-metallic cutting elements pivotally

mounted on a generally circular central drive unit,
where these cutting elements rely on centrifugal
force to achieve cutting, and have a kinetic energy
for each single cutting means of less than 10 J. In
addition for these machines, the cutting means shall
not be replaceable with metallic or other rigid ma-
terial equivalents supplied by the manufacturer.

ISO 3305:1985, Plain end welded precision steel
tubes — Technical conditions for delivery.

ISO 3306:1985, Plain end as-welded and sized preci-
sion steel tubes — Technical conditions for delivery.

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

ISO 3416:1986, Textile floor coverings — Determi-
nation of thickness loss after prolonged, heavy static
loading.
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ISO 3600:1981, Tractors and machinery for agricul-
ture and forestry — Operator manuals and technical
publications — Presentation.

ISO 3767-1:1982, Tractors, machinery for agriculture
and forestry, powered lawn and garden equipment
— Symbols for operator controls and other displays
— Part 1: Common symbols.

ISO 3767-2:1982, Tractors, machinery for agriculture
and forestry, powered lawn and garden equipment
— Symbols for operator controls and other displays

and the point at which the machine or component
comes to rest.

1.3.4 braking system: Combination of one or more
brakes and related means of operation and control.

1.3.5 control: Means or device which will control
the operation of the mower or any specific operating
function thereof.

1.3.6 cutting means: Mechanism used to provide
the cutting action of a power lawn-mower

— Part 2: SymH
chinery.

1SO 3767-3:1988

ols for agricultural tractors and ma-

, Tractors, machinery for agriculture

and forestry, ppwered lawn and garden equipment
— Symbols for pperator controls and other displays

— Part 3: Sym
equipment.

ISO 3789-1:1982
and forestry, p
— Location an
controls — Part

ISO 3789-3:1989
and forestry, p
— Location an
controls — Par;
garden equipn

ISO 4200:1990",
seamless — G
masses per unif

1SO 6682:1986,
comfort and rea

1ISO 9193:1990,

bols for powered lawn and garden

Tractors, machinery for agriculture
bwered lawn and garden equipment
i method of operation of operator
1: Common controls.

Tractors, machinery for agriculture
bwered lawn and garden equipment
 method of operation of operator
3: Controls for powered lawn and
ent.

Plain end steel tubes, welded and
eneral tables of dimensions and
length.

Farth-moving machinery —-Zones of
ch for controls.

Lawn and garden ride-on (riding)

tractors — Power take-off.

IEC 335-1:1976,

Bafety of household and similar elec-

trical appliances —Part 1. General requirements.

1.3 Definitiolns

1.3.7 cutting means enclosure [housing]| Part or
assembly which provides the protectivel means
around the cutting means.

1.3.8 cutting position: Any héight setting of the cut-
ting means designated by the manufacturer for cut-
ting grass.

1.3.9 cutting width; Width of cut measureg across
the cutting meansg at right-angles to the dirgction of
travel and calcllated from the dimensiong of the
cutting means. or the diameter(s) of the Blade tip
circle(s).

1.3.10 “‘cylinder [reel] mower: Grass-cutting ma-
chine*with one or more blades rotating about a hor-
izontal axis to provide a shearing action with a fixed
cutter bar or knife.

1.3.11 discharge chute: Extension of the cutting
means enclosure from the discharge openipg, gen-
erally used to control the discharge of matefial from
the cutting means.

1.3.12 discharge opening: Gap or opening in the
cutting means enclosure through which grass may
be discharged.

1.3.13 durable label: Label that is considerpd to be
virtually permanent.

1.3.14 edger: Powered machine suitable fof cutting
lawn and soil, usually in a vertical plane.

For the purposes of this International Standard, the
following definitions apply.

1.3.1 blade: (See 1.36))

1.3.2 blade tip

circle: Path described by the outer-

most point of the cutting means cutting edge as it
rotates about its shaft axis.

1.3.3 braking distance: Distance travelled between

the point of the

first application of the brake control

1) To be published.

1.3.15 exhaust system: Means of conveying ex-
haust gases from the engine exhaust port to the at-
mosphere.

1.3.16 flail mower: Grass-cutting machine with a
multiplicity of free-swinging cutting elements that
rotate about an axis parallel to the cutting plane and
cut by impact.

1.3.17 grass catcher: Part or combination of parts
which provides a means for collecting grass
clippings or debris.
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1.3.18 guard; shield: Part of the mower or a com-
ponent incorporated to provide protection for the
operator and/or bystander.

1.3.19 hit: Test projectile passing completeiy
through all layers of the test target material.

1.3.20 jackknifing: Movement of an articulated unit
which results in

a) prevention of further operation in the reverse di-
rection,_or

ISO 5395:1990(E)

1.3.30 operator presence control: Control designed
so that it will automatically interrupt power to a drive
when the operator’s actuating force is removed.

1.3.31 operator target area: Operator target area
for pedestrian-controlied machines as specified in
3.3.1.4.

1.3.32 operator zone — pedestrian: Operator zone
for persons operating a pedestrian-controlled ma-
chine as shown in figure 2.

b) entrapment of the operator, or

c) displadement of the operator sufficient to cause
loss of|control.

1.3.21 lawn edge trimmer: Powered grass-cutting
machine for trimming lawn edges usually in a verti-
cal plane.

1.3.22 lawn trimmer: Powered grass-cutting ma-
chine whegre the operator determines the plane of
operation [of the cutting means and the height of cut,
possibly gissisted by a wheel or skid, etc.

1.3.23 maximum operating engine [motor] speed:
Highest epgine/motor speed obtainable when ad-
justed in [accordance with mower manufacturer’s
specificatipns and/or instructions with the cutting
means enfjaged, taking into account all tolerances-

1.3.24 mowing attachment: Cutting means de-
signed to| be easily detached from the machine,
generally fto allow the machine to be ysed for other
purposes.

1.3.25 mulching mower: Rotary_mower without dis-
charge openings in the mowet-housing.

1.3.26 normal operation:“Any use of the machine
which is reasonably forseeable, as seen by the or-
dinary us¢r, and which is consistent with such ac-
tivities as|cutting\grass, starting, stopping, fuelling,
or connegting\ to (or disconnecting from) a power
source, of the mounting of, and dismounting from,

1.3.33 operator zone — ride-on: Opefator zone for
persons operating ride-on machines ag described in
1ISO 6682,

1.3.34 parking brake: Means of preyenting a sta-
tionary machine from moving that cqgn remain ap-
plied without the operator being present.

1.3.35 pedestrian-controlled mower; walk-behind
mower: Grass-cutting machine, either pushed or
self-propelléd,” normally controlled byl the operator
walking behind the unit.

1.3.36\."pedestrian-controlled tractor;| walk-behind
tractor: Machine normally controlled Hy an operator
walking behind the unit, designed fo power and
propel a variety of attachments.

1.3.37 power (lawn-) mower: Grasp-cutting ma-

chine where the cutting means opera
approximately parallel to the ground a
the ground to determine the height of

es in a plane
nd which uses
cut by means

of wheels, air cushion or skids, etc., and which uti-

lizes an engine or an electric motof

source.

1.3.38 power source: Engine or mot
vides mechanical energy for linear

as a power

br which pro-
or rotational

movement.

1.3.39 professional [commercial] mgwer: Machine
designed for commercial application fthat is gener-
ally used by a paid operator.

1.3.40 ride-on [riding] machine; lawn and garden

ride-on machines.

1.3.27 normal use: Normal operation, plus routine
maintenance, servicing, cleaning, transporting, at-
taching or removing accessories, and making ordi-
nary adjustments as determined by the
manufacturer’s instructions.

1.3.28 operator control: Any control requiring
operator actuation to perform specific functions.

1.3.29 operator control position: Area or space
within which all controls to be operated from the
operator position shall be located. See ISO 6682.

tractor; turf (riding) tractor: Self-propelled machine
on which an operator rides and designed primarily
for cutting grass and auxiliary garden work. The
cutting means may be an integral part of the ma-
chine or suspended from or attached to the ma-
chine.

1.3.41 rotary mower: Power mower in which one
or more elements, cutting by impact, rotate about
an axis normal to the cutting plane.

1.3.42 service brake system: Designated primary
means for decelerating and stopping a machine
from its ground travel speed.
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1.3.43 sickle bar mower: Lawn-mower which uses
a power source to create reciprocating movement
in a knife or knives to provide a shearing action with
a stationary cutter bar or movable knife.

1.3.44 standard test operator: Operator weighing
75 kg + 5 kg, and 1,75 m + 0,05 m tall.

1.3.45 stopping time: Time elapsed between the
instant at which stopping action is actuated and the
instant at which the machine or component comes
to a stop.

1.3.48 towed unit: Implement pulled from the
drawbar of a propelling machine and usually
equipped with wheels for transport.

1.3.49 traction drive: Means or system used to
transmit power from the power source to the ground
drive means.

1.3.50 trailing seat; sulky: Removable, trailing de-
vice designed to carry a seated operator to ride be-
hind while controlling a self-propelled, walk-behind

1.3.46 throw ]ine (of cylinder mowers): Steepest
line in a verticpl plane, tangential to the periphery
of the cutting pylinder in the direction of rotation,
which does not intersect a guard or portion of the
mower. See figure 18.

1.3.47 thrown|object hazard: Potential for injury
caused by objelct(s) propelled by the moving cutting
means.

mower or tractor.

1.3.51 trailing seat unit; sulky unit:"Walk-behind
power lawn-mower or tractor with\an optiorjal trailer
seat (sulky) attached.

1.3.52 transport position:yDesignated condition of
the cutting means of ‘a power lawn-mower for
propelled transport.
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Section 2: Basic requirements

21 Application

Section 2 specifies the basic requirements for pow-
ered rotary and cylinder (reel) mowers, including
pedestrian-controlled and ride-on (riding) types,
ride-on (riding) lawn tractors, lawn and garden trac-
tors, professional mowers, and lawn and garden
tractors with mowing attachments.

2.2.2 Guard attachment

All guards shall be permanently attached to the
machine 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 of or
removing interlocked guards which disable the pro-
tected moving parts, the opening of hinged guards

2.2 Safpty protection

2.21 Pdwer-driven components

2211 Power-driven gears, chains, sprockets,
belts, fricion drives, pulleys, fans, fan wheels and
other moving parts, whenever they create a pinch
point capgble of causing injury during normal oper-
ating of the machine, shall be positioned or guarded
by shieldd or similar attachments to prevent acci-
dental corftact with these components.

Driving belts and chains having connectors which
are capabfle of causing injury, during normal oper-
ating of tHe machine, shall be guarded along theijr.
whole length. Other belt or chain drives which are
capable of causing injury, during normal operating
of the maﬁhlne, shall be guarded at leagt at the
run-on poipts. Drive-shafts shall be fully guarded.

The principles set out in annex A shall*be followed
when devé¢loping a guarding system.

Rotating dovers or discs shall\.have a continuous
unbroken pr smooth surface. -Mowers shall not be
equipped with a starter eperated by means of a
loose ropd.

Guards shpll be provided to prevent accidental con-
tact with hpzardous-Servicing points when servicing
the machipe as recommended by the manufacturer.

Tor grass discharge chutes and enging compartment
access.

2.2.3 Heat protection

2.2.3.1 Requirements

A guard orshield shall be provided td prevent acci-
dental ceptact with any exposed ergine exhaust
components greater than 10 cm? and with a hot
surface’greater than 80 °C at 20 °C 4|3 °C ambient
temperature during normal operation of the ma-
chine.

2.2.3.2 Test equipment

The measuring equipment shall have| an accuracy
of + 3 °C.

2.2.3.3 Test method

The test shall be conducted in the shade. The engine
shall be operated at its maximum

and which exposes a hazard a safety sign warmng
of the hazard shall be located on the guard or adja-
cent to the hazard.

Where a guard is so positioned that it may be used
as a step, it shall withstand a force of 1200 N.

2.21.2 The requirements of 2.2.1.1 do not apply to
a) the cutting means; and

b) any component part functioning in contact with
the soil.

of 100 mm, cone A in t"gure1 shall be used. For a
distance less than 100 mm between the identified
hot area and the nearest control, cone B in figure 1
shall be used.

Move the cone, with the axis of the cone anywhere
between 0° and 180° to the horizontal with the nose
or point of the cone in a downward to horizontal di-
rection towards the hot surface. The cone shall not
be moved upwards. When moving the cone, deter-
mine if contact is made with the hot surface area(s)
with the cone tip or conical surface of the cone.
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Dimensions in millimetres

@560

|

2.2.7 Liquid contalners

When filled to the manufacturer’s instructions, liquid
containers, batteries, fuel systems, oil reservoirs,
and coolant systems shall be constructed to prevent
spillage for 1 min after the machine is tilted as
specified in the stability test. Weeping at vent sys-
tems is not considered spillage.

2.2.8 Seats and foot-rests

(=]
(Vs)
3
180° : =
Horizontal planf SR 52
Cone A
® 80
o
e
(e}
180° + Hori I pl .
SR05 960 orizontal plane
ConeB

-

gure 1 — Test cones

2.2.3.4 Test ac¢eptance

The tip or coniqal surface of cone A or B shall.not
make contact With the hot surface of the ‘exhaust
system.

2.2.4 Protectipn from exhaust fumes

Engine exhaust, [where it existsi.shall not be directed
towards the opefator.

On machines eguipped\with an enclosure for the
operator, the erjgine \exhaust shall not be directed
towards the endlosure or the air inlet to the enclo-
sure.

Ride-on machines shall be provided with. an oper-
ator seat and foot-rests of adequate strength with
safe access to and from the operator-positjon. The
operator’s seat shall have a buttoek suppori at least
115 mm high at the rear above the“seating| surface
to retain the operator, except-where the ¢perator
sits astride the frame of the~machine and hplds the
handlebars in which case_the buttock suppdrt is not
required.

2.2.9 Controls

2.2.9.1 All machines
Operator controls shall meet the requifements
specified in 1ISO 3789-1 and ISO 3789-3. The fontrols

shall also accommodate the 5th to the 95th
percentile adult operator as specified in 1ISO|[3411.

The following are not operator controls:
— height of cut setting;

— fixed blade (on-cut) setting or adjustment on cyl-
inder mowers;

— engine starting;

— grass catcher discharge arrangements.

2.2.9.1.1 Pedestrian-controlled machines

The location and range of movement of gperator
i or and

control

2.2.5 Moving components

Any moving components shall not cause injury to,
or unstable displacement of, the operator during
normal operation.

2.2.6 Pressurized components

Pressurized hoses, lines and components shall be
located or shielded so that in the event of rupture
the fluid is not discharged directly on to the operator
when in the operator position.

shall remain within the anthropometric dimensions
given in figure 2 for walk-behind units. The operating
range of less frequently used controls may be ex-
tended by allowing the operator's trunk, when
standing with both feet on the ground, to articulate
within the confines of the operator zone, e.g., lean
forward until contacting the handle in any of the op-
erating positions.

Engine starting controls may be outside this range
if

a) starting can only be accomplished with blade
drive disengaged; or
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b) the mower housing can pass the foot probe test
in 3.3.5 with the probe applied at the designated
starting position of the mower.

The reverse function of the traction drive control(s)

PRI Py tha diraction
shall require continuous activation in the direction

of travel to drive, and shall automatically return to
neutral when released.

On self-propelled mowers, it shall be possible to
engage or disengage the traction drive when the

ISO 5395:1990(E)

Dimensions in millimetres

cutting means is operating.

2291.2

The locat
controls
shall rem
of reach

[Ride-on (riding) machines

on and range of movement of operating
bhail be convenient to the operator and
hin within the confines of the operator zone
n ISO 6682. The operating range of less

_frequent!v used controls may be extended h\/ allow-

ing the dperator’s trunk, whlle silting on rlde -on

machines
operator

to articulate within the confines of the
area, e.g., lean forward until contacting

steering dontrol which may be in any of the operator

positions.

2.2.9.2 Identification of controls

Controls, pther than those the purpose of which is
obvious, ghall have the function, direction and/or
method of operation clearly identified by a durable

label or mark.

Easily understood detailed instructions on the oper-

ation of
ator’s ma

Il controls shall be provided in an(oper-
ual.

2.2.9.3 Operator symbols

Operator

1ISO 3767-1

symbols shall be in ‘“atccordance with
, 1ISO 3767-2 and 1SO(3767-3.

2.2.10 Machine identification

2.2.101

General

permanently “identified indicating the manufacturer

model number and/or serial number.

Every ma[hine and mowing attachment shall be

or supplier,

254 |

i o
Vgl any
o~ e
<+ D
S ‘ N :
S
fral e o
; 4
102 ,
' 102 to barrier
o
o~
o~

NOTES

1 The operator zone is the area into which the ex{remities of a 95th
percentile male can reach from the normal operatqr position.

2.2.10.2 Label

Labels provided for identification and directional or
cautionary information shall have a reasonable life
for the anticipated machine operating environment
and satisfy the following requirements:

a) the label shall have a durable bond with the base
material surface;

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.

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

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

Figure 2 — Operator zone — Walk-behind
pedestrian-controlled machine
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b) the label shall be weather-resistant and under
normal cleaning procedures shall not fade, dis-
colour, crack, craze or blister, and shall remain
legible;

c) the label shall not curl at the edges and legibility
shall not be affected by spilled petrol or oil;

d) the label, other than those on electric machines,
shall withstand high-pressure cold water clean-
ing.

electrically driven machines, reference should be
made to IEC 335-1.

2.212.2 Low-voltage battery circuits (not including
magneto grounding circuits)

2.212.21 Electrical cables

Electrical cables shall be protected if located in po-
tentially abrasive contact with metal surfaces.

Labels (danger si ry_information
shall be located close to the relevant hazard. Such
danger signs apd warning signs shall either be in
the official langluage(s) of the country in which the
mower is sold,|or use applicable information pic-
torials.

2.2.11 Maintgnance and operational
requirements

Each mower shall be provided with a manual giving
operating, servicing, and maintenance instructions,
as specified in ISO 3600. The instructions should in-
clude those opgrations which can normally be per-
formed by the operator.

The instructions| shall include:

a) instructions |for the proper assembly of the
mower for uge, if the mower is not supplied in a
completely assembled form;

b) instructions [for proper adjustment of the ma-
chine, including a warning of the danger of ro-
tating blade(s), for example, “Caution — do not
touch rotating blade”;

c) instructions [for machine operation, ‘and where
appropriate guch items as:

— instructiops for de-energizing stored energy
devices, gsuch as spring-loaded mechanisms,
engine cdoling system and hydraulic systems
including [hydraulic*accumulators,

— informatign-that hydraulic fluid escaping un-
der pressure can have sufficient force to

The wiring assembly shall, where pdssjble, be
grouped together, be properly suppotted,|and be
located so that no portion is in contact with the
carburettor, metallic fuel lines, the exhaust|system,
moving parts or sharp edges, ‘Any edges pf metal
members likely to be in contactwith the cables shall
be rounded or protected to prevent possible damage
to the cables by cutting er-abrasion.

2.2.12.2.2 Battery installation

The compartiment for a vented storage battgry shall
have openings to provide ventilation and dfainage.
When théZbattery is in the operating positipn, acid
shall et leak onto parts that would be critically af-
fected to the extent that a hazard would be|created
from corrosion.

2.2.12.2.3 Overload protection

All circuits, except starter motor and highltension
ignition circuits, shall be provided with gverload
protection devices in the ungrounded line near the
battery terminal or starter cable. The overlgad pro-
tection may be located in either wire of a tWwo-wire
system.

This requirement shall not, however, apply to
battery-powered machines capable of pasging the
following test.

With the motor shaft locked to prevent fotation,
connect it to its fully charged integral battgry, and
leave it in that condition until the battery|is dis-

penetrate the skin and do serious damage,
and that if fluid is injected into the skin, it
must be surgically removed within a few
hours by a doctor familiar with this form of
injury, or gangrene may result.

2.212 Electrical requirements

2.2121 General

These electrical requirements apply only to battery
circuits of less than 42 V and are given for guidance.
For the electrical requirements for mains-connected

charged or failure of any component takes place.
The machine shall not emit flames or molten metal.
Any internal explosion shall be contained so as not
to cause any material to be ejected from the ma-
chine.

2.212.2.4 Terminals and uninsulated electrical
parts

Terminals and uninsulated electrical parts, and
two-wire non-grounded systems shall be protected
against short-circuiting by the fuel-tank, or tools,
during normal refuelling and lubrication servicing.
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2.2.12.3 Ignition circuits

2.212.31 |Ignition interruption or short-circuiting
shall be provided and shall be fitted on the low-
voltage side.

2.212.3.2 All high-voltage parts of the circuit in-
cluding spark-plug terminals shall be electrically
protected in such a manner that the operator cannot
make accidental contact with them.

2.213 Engine stopping and starting

ISO 5395:1990(E)

2.2.14.2 When moving the cutting means from the
transport position to the working position the drive
to the cutting means shall not be engaged unless

a) the operator is at the operator’s position;

b) all parts of the cutting plane are within 400 mm
of the ground; and

c) there is a deliberate activation of the drive to the
cutting means by the operator.

2.2131 An engine-stopping device shall be pro-
vided. The device shall not depend on sustained
manual pressure for its continued operation. This
device shpll require manual and intentional acti-
vation in ¢rder to restart the engine, and shall be
accessible from starting and operating positions.

2.213.2 switch operated by a removable key, or
a similar device shall be provided to prevent unau-
thorized starting of the engine unless a manual
starter is the only means of engine starting.

2.2.14 Transport

2.2141 Iff movement of the cutting means towards
the transpprt position raises any part of the cutting
plane aboye 400 mm from the ground, then the drive
shall be ajitomatically disengaged or require man-
ual disendagement before it can be raised above
400 mm.

2.2.14.3 When there is a designated Jransport pos-
ition, and where the height of any,part|of the cutting
plane of a cutter unit is less,'than 400 mm, there
shall be a means of disengaging the ¢utting means
drive while the traction drivé-is engaged.

2.214.4 The cutter uUnit shall be cappble of being
secured in the transport position by positive means
such as latches, hydraulic locks, etc.

2.2.14.5.If the cutter units have to be brought to the
transport position by hand, they shall be provided
withZappropriate handles.

2.2.14.6 For ride-on units the operatipn of the cut-
ting means shall.be independent of theltraction drive
and shall include a separate control for engaging
and disengaging the traction drive.



https://standardsiso.com/api/?name=612eb5e99ad376961f67bd8ebc815795

ISO 5395:1990(E)

Section 3:

3.1 Application

Section 3 specifies the safety requirements and test
procedures applicable to powered rotary mowers,
including pedestrian-controlled and ride-on (riding)
types, ride-on (riding) lawn tractors, lawn and gar-
den tractors, professional mowers, and lawn and

garden tractors with mowing attachments.

Requirements for rotary mowers

3.2.2 Discharge openings (chutes)

When open discharge chutes are provided, the ex-
tension of the discharge chute perimeters shall not
intersect the operator target area when the mower
is set at any height of cut. No tangential line from the
blade tip circle shall intersect the operator target
area without first contacting the blade enclosure or

3.2 General

3.21

3.21.1 General

The blade enclg
low the plane g
lowed in 3.2.1.2
The bolt heads ¢

construction

Blade ehclosure

sure shall extend at least 3 mm be-
f the blade tip circle, except as al-
and the grass discharge opening.
f blade-securing screws may extend

below the blad¢ enclosure providing these are lo-

cated within the
eter.

Any extension d
adjacent to the
of the discharge|

inner 50 % blade tip circle diam-

f the wall(s) of the blade enclosure
discharge opening, including walls
chute, not meeting this requirement

shall be consid¢red as part of the discharge open-

ing. The wall(s)
(3.3.5) and mee
International St4

shall be tested by the foot probe
all the other requirements of this
ndard.

3.21.2 Front opgening

Front openings
ing a cutting wid

Where provided
a) the cutting w

b) the opening
tending from

nay be provided on machines hav-
th of 600 mm or greatev.

it shall not exceed
dth; or

generated’ by two radial lines ex-
the btade spindle(s) centre(s) at an

angle of 50°

the.direction of travel where these

lines meet [the’ enclosure, whichever is the

smaller. See

guard.

3.2.3 Guards and grass catchers

Swinging guards or guards which have to|be dis-
placed in order to fit the grass catcher shall auto-
matically return to the full guard position when the
grass catcher is removed,.-The guards shall|be con-
sidered as forming part of the blade enclopure for
the purposes of 3.2{¢ and 3.2.2.

Instructions shall be affixed to the mower rjear the
discharge opening and to the grass catcher adapter,
if one is used, stating that the mower shal| not be
operated‘without either the entire grass cajcher or
the guard in place.

3:2.4 Blades

3.2.41 Operator presence control

3.2.4.1.1 Pedestrian-controlled machines

Pedestrian-controlled machines shall be fittled with
a device on the control handle which will automat-
ically stop blade rotation when the operator’s hands
are removed from the handle: this may be |accom-
plished either by stopping the drive motor dr by an
intermediate blade clutch/brake mechanism.|For re-
starting blade rotation, the control shall require two
separate actions. If these actions are to be|carried
out using the same hand, then the actions dhall be
totally distinct thereby preventing accigentally
switching on. T

figure 3.

The highest point of all openings in the blade en-
closure at the front, except the discharge openings,
shall be limited by a vertical angle of opening of
15° and a maximum distance of 30 mm above the
horizontal plane of the blade in the lowest blade
position. The highest point in the openings of a front
comb or rake arrangement shall be considered as
a point on the bottom edge of the blade enclosure,
front. See figure 3.

10

3.2.41.2 Ride-on machines

Ride-on machines shall be fitted with a device which
will automatically stop the blade rotation when the
operator leaves the normal operating position. If the
operator returns to the operator’s position before
the blades have stopped, the blades may automat-
ically resume operation. Blades starting shall re-
quire intentional reactivation by a means other than
the operator presence control after stopping.
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Dimensions in millimetres

B A

Permissible opening

Vertical angle blade enclosure front
of opening /(150 max

Tangent blade

tip circle V jf
YZ227777
Opening blade

enclosure front Opening blade enclosure front—]

Lower edge of blade enclosure

Views A and B apply to both single and multispindle’mowers

Limits of blade enclosure/front. ]
Width of cut Enclosure front opening'is Width of cut

Blade ti[[ circle

50° max. or cutting width
whichever is the naffowest
500 for mowers with~cutting -~ -
Ny width over 600)mm. o NS>
< A
: B _y—_|
A \ ‘ Oo
/(Y‘ ! A—r=
y \ Direction \
of travel PR
[ \ 1
\
\ \
y Blade enclosure
Blade tip circle Blade enclosure
a) Single spindle mowers b) Multispindle mowers

Figure 3 — Front opening restrictions

1"
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3.2.4.2 Blade-stopping time
3.2.4.21 Pedestrian-controlled machines

The blade(s) shall stop from their maximum ro-
tational speed within 5 s after the operator releases
the controls.

NOTE 1 This value will be reduced to 3 s three years
after publication of this International Standard for ma-
chines with a total cutting width of 0 to 600 mm. For ma-
chines with a cutting width greater than 600 mm, the

blade stopping tin

ne will remain 5 s

— Structural integrity test for blade enclosures,
guards and grass catchers (3.3.6).

The tests may be carried out in any order unless
otherwise specified.

3.3.1 General test conditions

3.3.1.1 Engine/motor speed

Where it is specified that the mower blade shall run
during the tests, it shall be operated at the manxi-

3.2.4.2.2 Ride-¢n machines

Blade(s) shall s
speed within 7
controls.

NOTE 2 This v
after publication
chines with a tot3
chines with a cu
blade stopping tin

3.24.23 Lifee

The blade-stopq
expectancy of

top from their maximum rotational
s after the operator releases the

hlue will be reduced to 5 s three years
of this International Standard for ma-
| cutting width up to 1200 mm. For ma-
ting width greater than 1200 mm, the
he will remain 7 s.

kpectancy

ing mechanisms shall meet the life
the machine between major over-

hauls as reco
manufacturer

mended by the manufacturer. The
ay be requested to furnish proof to

the test/certification authority that the mechanism

has satisfied t
tests shall cons
cycles.

3.2.4.3 Marking

The cutting me4
of the part nuni
supplier.

3.3 Test pro

The clause sfg
controlled and 1

ing:

ts to meet this requirement. Such
st of a minimum of 5000 on-and-off

ns shall be marked fordentification
ber and manufactuter; importer or

cedures

ecifies\ the tests for pedestrian-
ide<on’ mowers, and has the follow-

mum operating engine/motor speed (see 1.3.23).

3.3.1.2 Pedestrian machine restraint

Where necessary, pedestrian-controlled mnfachines
may be elastically restrained¢at_the handlg to pre-
vent horizontal movement during the tests.

3.3.1.3 Mower configuration/attachments

For the thrown object test (3.3.2) and the s{ructural
integrity test (3.3,8), the mower shall be tested in all
operational canfigurations e.g. both with and without
attachments.'and accessories such as grassg collec-
tors or mulching parts.

3.3.1.4 Test enclosure and target arrangements

3:3.1.41 The test enclosure required for| thrown
object, imbalance and impact tests shall pbe con-
structed generally as shown in figure 4: varigtions to
accommodate different mower types are shown in
figure 5 to figure 9.

3.3.1.4.2 This test has some element of rigk. Test
personnel must either be kept out of the test area
or otherwise protected from the hazard of| thrown
objects.

The walls shall consist of eight panel areds, each
900 mm high, perpendicular to the base of the test
fixture so as to form an octagon. The test fixture
base and the target panels composition shall meet
the material specification given in annex B [and an-
nex C. The target in the operator arep of a
pedestrian-controlled mower above 800 mm shall

— General test

conditions (3.3.1);

— Thrown object test (3.3.2);

— Impact test (3.3.3);

— Imbalance test (3.3.4);

— Foot probe test (3.3.5);

12

consist of a single sheet of kraft paper rising to a
height of 2000 mm. In order to facilitate the counting
of hits, the panel supports should be designed to
allow sliding in and out of at least one target panel.

Replace the targets 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, used as patches, shall be placed
over any one area.
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The targets shall generally be located perpendicular
to a radial line extending 750 mm + 50 mm from the
blade tip circle of single spindle mowers, or to the
nearest blade tip circle of multispindled mowers, as
shown in figure5 to figure8. If a target interferes
with a part of the mower such as grass box, handle
or wheel, the target shall be moved back to avoid
such interference.

The target shall be divided into elevation zones by
horizontal lines as indicated in figure4 and de-
scribed in annex D.

ISO 5395:1990(E)

For mowers with movable offset handles, the handle
shall be positioned to the left to locate the left limit
of the operator target area and then to the right to
locate the corresponding right limit.

3.3.2 Thrown object test

3.3.21 Test equipment

3.3.211 The mower shall be tested in the test en-
closure described in 3.3.1.4 and shall be placed on

The rea(t or operator target area (pedestrian-
controlled mowers only) is determined by the inter-
section df lines extending from the centre A (see
figure 5) lof the blade tip circle for single blade
mowers ¢r from the centre B (see figure 6) of a line
through the centres of the outer blade tip circles for
multibladed mowers and tangent to the 1000 mm
diameter|operator target area. The centre of the
operator target area is located 330 mm to the rear
of the hapdles on a line passing from centres A or
B through the centre of the handgrip part of the
handle. The target surface between the intersection
of the twg tangents and the target is the rear of the
operator farget area.

Typical target panel
(see figure B.3)

ared

3
Lower

To
Ml‘m’a@‘
aq

——

coconut—Tmatting/ptywood—base—4as] specified in
figure B.2 and figure B.3.

3.3.21.2 Five hundred projectiles | consisting of
6,35 mm diameter balls ofbhardened steel 45 HRC
minimum (e.g. balls used.as ball-beafrings) shall be
used.

3.3.21.3 Injection “points shall be pfovided at the
12 o’clock position as shown in figute5 to figure9
and located\at 25 mm 4 5 mm insid¢ the blade tip
circle forinjection of projectiles. An [injection point
shall be provided for each blade of [a multispindle
mower!

Dimensions in millimetres

Additional area (a single
thickness of kraft paper)
for pedestrian mowers only

Removable area

N\
AN
A
o
(=] -
e 5
ol|8
OGJ
Rl &=
= 2
(o]
=
Base

(see figure B.2)

Figure 4 — Thrown object test fixture — General layout

13
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Dimensions in millimetres

Typical target,

/' 900 high

Injection point .

BTC
(750 + > + 50)"

l':':;:r""s ;9;'"“ / [Kraft paper 2 000 high
™ (operator target area
/ above 900)

Operator target area |

900 high target | | 900 high target area over

900 to 2 000 high target

1) BTC =(Bfade Tip Circle

Figure 5 — Single spindle pedestrian control mower — Test enclosure

14
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Dimensions in millimetres

Typical target, 900 high
\\ (seefigure B.3)

ISO 5395:1990(E)

Y VIV AVAVIV LAV, 9V, DIV,V,%

25%5

Injection points (2)

Kraft paper 2 000 high
(Operator target area above 900)

Handle against upper stop /\ QQQ !
> /

Operator target area
900 high target area
over 900 to 2 000 high target

1) BTC = BladeTip-Circle

Figure' 6 — Two spindle ride-on mower — Test enclosure

15
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Dimensions in millimetres

BTC
(750 + —~ +50)"

Injection
point

Typical target-fibreboard

900 high (see figure B.3)
1) BTC = Blade Tip Circle

Figure 7 — Single spindle ride-on mower — Test enclosure

Dimensions in millimétres Dimensions in millimétres

Typical tprget-fibreboard

900 high [see figure B.3) Typical target-fibreboprd
900 high (see figure BJ3)
450 BTC N
F BTC (750 + — + 5Q)
— 750+ = 50" ¢50 2
90§ 9p0 Injection points (3)
== ) t
/ | \ [
! — Y r (! [Va)
\ . \ /g +
J I ( | WA
wn —L —+
g
b 1/~
N —
E—— Injection points (2) ————
If interference occurs between vehicle
and target, move target back to clear If interference occurs between vehicle
and target, move target away to clear
1) BTC = Blade Tip Circle 1) BTC = Blade Tip Circle
Figure 8 — Two spindle ride-on mower — Test Figure 9 — Three spindle ride-on mower — Test

enclosure enclosure

16
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The injection tube outlets shall be fixed and flush
with the upper surface of the coconut mat (see
figure B.2) and the system shall be so arranged that
the ball may be ejected with variable velocity.

Adjust the velocity with which the ball is ejected so
that the ball rises not less than 30 mm above the
surface of the coconut matting and within an angle
of 10° of the vertical axis. Then with the mower in
place, the blade adjusted as in 3.3.2.2 and operating
at the manufacturer’s specified maximum engine
speed, allow balls one at a time into the mower. In-
crease the velocity of the balls in small increments

ISO

3.3.3 Impact test
3.3.31 Test equipment‘

The mower shall be tested in the test

5395:1990(E)

enclosure de-

scribed in 3.3.1.4. The impact test fixture shall be as

shown in figure 10.
3.3.3.2 Test method

The tests shall be conducted for each
bly.

until each ball is hit by the mower blade. Start the
test whep this minimum velocity is established.
Chipped ¢r damaged balls shall be replaced.

3.3.2.2 st method

The tests|shall be conducted for each blade assem-
bly.

The mower blade shall be adjusted to a 30 mm cut
height or|the next higher cutting position when set
on a harq level surface. Machines with a maximum
height sefting of 30 mm or less shall be set at their
maximuny height setting.

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

During anly 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.
Balls remfaining within the test fixture (or on the test
surface) may be removed at the option.of the tester
to minimige ricochet hits.

If a retest|is required, a new blade shall be used for
each test|of 500 projectiles.infess the blade is not
damaged|by impact with the)projectiles.

NOTE 3 [The test does\n6t require that the machine is
suitable for use after-test.

3.3.2.3 Test results

Count an{d_record hits on the data sheet provided

blade assem-

The mower shall be positioned Qver a 30 mm x
3 mm (nominal) welded or seamless |steel tube that

has been placed in the test fixttre

see figure 10).

The blade of the test mowervshall be adjusted to the
cutting height closest 16»50 mm anfgd shall be so

positioned that when_the tube is ing
path of the rotating.'blade, the blade
exposed portion of the tube within 10

erted into the
will strike the
mm to 15 mm

of the blade tip -The tube shall be ins¢rted once into

the path of €ach blade assembly. A
tube shall b6 used for each test.

new piece of

The mower shall be run for 15 s, or yntil the cutter

stops.or the tube is severed.

mower design, the mower shall be m

ved the mini-

Where it is not possible to insert ”:F tube due to

mum distance necessary to permit
inserted.

NOTE 4 The test does not require that
suitable for use after test.

3.3.3.3 Test acceptance

No complete blade, arm or disc t
mounted shall become detached nor
of the mower pass through all layers
the fibreboard enclosure. Any breakag
or blade-retaining device shall be con
of the test. Breakage of the shear
chipping of the blade cutting edge a
ered test failure.

3.3.4 Imbalance test

he tube to be

the machine is

b which it is
shall any part
of the wall of
e of the blade
sidered failure
ng device or
re not consid-

(see annex D). Projectiles that hit and damage the
centreline of the target area height line shall be
scored with the target area below that line.

3.3.2.4 Test acceptance

See annex D.

2) Under study.

3.3.41 Test equipment

The mower is to be tested in the test enclosure de-
scribed in 3.3.1.4. The test shall be conducted on a
smooth hard level surface. Hover mowers shall be
tested on grass or a synthetic material equivalent to
grass.

17
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Dimensions in millimetres

Schematic view from above

Steel tube 30 x 3

10to 15

____BRlade tip circle
Welded or seamless steel
tube ¢ 30 x 3 (see ISO 4200),
grade R28 in accordance with \
1SO 3304, 1SO 3305 or ISO 3306 N
s03 3305 or 1S0 330 915 min. |
Released position \ Remote control actuating
™ lever metal plate
" Blade height v
U ! l @ 33 end fittings in,intérnal ¢ 100 standard
o O : | pipe with 1,52 t0-3,04 clearance — identical
LLQ LN ! ! parts both ends 25 thick — hardness 350 HB
‘ » ' L) to 400 HB with central hole
il
N Z Z Z 7 Z Z A4 |
¢ - - o R TN ;¢
~ .~ - - ~
\ \ -~ \ 1 RN A = /1 ‘
N N’ >
[ 3 | — \_/ ¢
~ VR 4
Y/ \\ v
o \
/ 3)([#5 g j / X \ \ N
' o % Removable > | LN
: cylinder  “ I
( ‘z e : e
L N . D c~ <
/ K ; - \ \ (
() \ < 5 f -
N Al , L v
N % ~| N -
_ oy ' % Standard pipe ¢ 100
\ - s r
- N v ~— - ‘
| 74 Z i
A a
' wla — Yo
p v v
e ~ =4
v ~ -
- o S E Standard pipe ¢ 75
|~/ Concrete —
-
|

(2) Plates thickness 12,5
Compression spring .-

Dimensions: Pin or washer, welded to tube

Free length: 165 mm

Wire diameter: 3,2 mm
Total number of coils: 11,756
Mean diameter: 36 mm
Spring rate: 2,27 N/mm
Ends ground and squared

Figure 10 — Impact test fixture
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3.3.4.2 Test method

The tests shall be conducted for each blade assem-
bly.

The blade imbalance, in kilogram metres, shall first
be determined by the formula

0,024d°

where d is the diameter of the blade tip circle, in
metres.

The calcuylatied imbalance shall be created by re-

ISO 5395:1990(E)

shall be conducted so as to include the two ex-
tremes of blade height.

The base of the probe shall be held horizontally at
any height and then inclined up to 15° forward or
backward from the horizontal (see figure 11). The
probe shall be applied ai any point of the discharge
opening with a force of 20 N or until the blade en-
closure lifts from the original position, whichever
occurs first.

The probe shall be applied to the rear of all pedes-
trian machines. See figure 11.

moving nlaterial from, or adding it to, the blade until
the desirg¢d imbalance is obtained.

The test ghall be run for 1 h in the fibreboard enclo-
sure for dach blade assembly.

All blade [assemblies of a multispindle mower shall
be tested| singly. It is permissible to test all blade
assemblig¢s of a multispindle mower simultaneously
at the disfretion of the manufacturer. A new mower
may be uped for each test.

NOTE 6 [The test does not require that the machine is
suitable fol use after test.

3.3.4.3 Test acceptance

The mower under test shall not lose any component
necessary for compliance with the requirements of.
section 3 |nor shall any component or part of the
mower pgss through all layers of the fibreboard_eh-
closure wgll.

3.3.5 Fqot probe test

st equipment

with the supporting surface. Hover mowers shall be
supported in the highest position they can reach
under their normal working conditions.

Components of mowers or machines, or both, such
as wheels and frames, may be considered as part
of the blade enclosure for the purpose of this test.
The test shall be conducted under static conditions.

The tests shall be made with the blades in the high-
est and lowest cutting positions. If the blade path
height is different at different blade speeds, the test

The probe shall be applied to the malchine from the
direction of any designated starting ppsition.

3.3.5.3 Test acceptance

The test probe shallynot enter th¢ path of the
blade(s) assembly.

3.3.6 Structural integrity test for [blade
enclosures, discharge chutes, guards and
grass catchers

3.3:6.1 Test equipment

3.3.6.1.1 Test fixture

The test fixture (see figure 12) base shall consist of
a steel plate of at least 1,5 mm thickness backed by
a 19 mm plywood panel. The steel plate shall be
large enough to extend at least 25 mm beyond the
blade tip circle of the mower.

An air inlet hole shall be provided thal is concentric
with each blade tip circle with an appfroximate max-
imum diameter as follows:

Mower type Blade tip circle Alir inlet
(BTC) djameter
Non-mulching  All BTC 0J3 x BTC
Mulching BTC up to 635 mm BIC — 127 mm
Mulching BTC > 635 mm 0|8 x BTC
NOTF 6 During the tests, personn_el shoyld stand behind

'own objects.

3.3.6.1.2 Injection points

The location of one injection point “B” shall be for
mulching mowers at the 12 o’clock position as de-
tailed in 3.3.2.1.3, for non-mulching mowers 25 mm
inside the blade tip circle on a line “BC” which is
45° from a line “"AC” in a direction counter to the
direction of blade rotation, where “A” is the centre
of the discharge chute exit and “C” is the centre of
the blade axis.
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Dimensions in millimetres
150
80
400 23)0
()
o
<
(=]
~ wn
m
R15
of o - _
ol - N
Foot probe
V‘ Direction of rotation
a Side of discharge chute probed
— if less than 3 mm below
s -\ plane of blade tip circle
I'd
N (see 3.2.1.1)
\ Iv,
' + ;
! |Area to be probed
~. Discharge ’
< < opening
- ‘< A
;/
1\
E\ (]
Side of discharge chute probed if less than
3 mm below plane of blade tip circle (see 3.2.1.1)
Foot probe (also probe deck from any
designated starting position: see text)
Area to be probed /" )
//
/!

15° typical

[ ‘ \b 5o typical

Figure 11 — Foot probe and use of foot probe
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Blade tip circle

Direction of rotation—\ 2 5 /\

ISO 5395:1990(E)

Dimensions in millimetres

o

VA

N

Air inlet hole
(see 3.3.6.1.1)

— 10 x ¢ 15 injection points eq|

\ Blade enclosure

a) Single blade

Steel face

Cutting height (see 3.3.6.1.2) —

Blfide enclosure ——<—

Hlade tip circle -——”i

450

ually spaced

Direction of rotation

b~ 10 x 15 g injection points

equally spaced each spindle

b) Twin blade

Figure 12 — Layout for structural integrity test
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Ten injection points, spaced equally apart from point
“B” and the centre “C”, of approximately 15 mm in
diameter shall be used for the introduction of
projectiles. If preferred, instead of using ten injection
points, the mower may be rotated in 36° increments
from injection point “B”.

The injection tubes shall not protrude above the
steel plate.

3.3.6.1.3 Projectiles

c) the dislodging of the grass catcher from its
adaptor;

d) the grass catcher falling from its normal operat-
ing position.

NOTE 7 The test does not require that the machine is
suitable for use after test.

3.4 Pedestrian-controlled machines:
additional requirements

One hundred hgrdened 13 mm diameter steel balls,
45 HRC minimum (e.g. balls used as ball-bearings)
shall be used ag the projectiles.

3.3.6.1.4 Injection method

Means shall be provided to inject the ball projectiles

with variable ve
the ball is injec
of 13 mm and a
ting plane of thd

ocity. Adjust the velocity with which

d so that the ball rises a minimum
maximum of 300 mm above the cut-
blade.

3.3.6.2 Test megthod

The tests shall be conducted for each blade assem-

bly.

The mower to b
steel plate with
the test panel. T
adjustable cuttin
the maximum h

e tested shall be positioned on the
the blade axis C over the centre of

he blade(s) shall be set at the lowest

g height but not less than 30 mm. If
pight of cut is less than 30 mm then

the machine sh)

Il be tested when adjusted to its

maximum height.

The hundred projectiles shall be divided'into 10 lots
of 10. One lot shall be injected through, each of the

10 injection poi

The test shall b
sembly.

A new mower h

S.

conducted once for each blade as-

busing miay ‘be used for each blade

of a multiblade mower:

3.3.6.3 Test acg

eptance

3.4.1 Controls
The controls shall meet the requiréments dpecified
in 1SO 3789-1 and ISO 3789-3.

3.4.2 Handle construction

The mower handle shall be fastened to thel mower
so as to prevent Jos§ of control by unintentipnal un-
coupling while in‘eperation.

3.4.21 Handle latches, handle length

A positive means (latch or upper stop) shall{be pro-
vided*which cannot be unintentionally disgngaged
during normal operation of the mower, and ghall not
allow the end of the handle adjacent to the gperator
to come nearer than 450 mm horizontally behind the
nearest path of the mower blade(s) during|normal
operation (see figure 13).

/]

The blade enclosure, guard or grass catcher shall
be considered to have failed the test if any of the
following occurs:

a) a hole in the blade enclosure, guard(s) or grass

catcher(s) which allows the ball to pass through.

It should be

noted that a hole in a secondary

enclosure, such as an internal baffle, shall not
be considered a failure;

b) deformation

of any part of the blade enclosure,

guard(s) or grass catcher into the path of the

blade;
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— A

450 mm

Blade tip circle

Figure 13 — Handle length

An exception to this requirement is for the handle
park position. If a handle park position is provided,
the handle shall automatically lock back into the
operating position(s) when the handle is moved into
this (these) position(s).
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3.4.3 Brake requirements and test methods

3.4.31 General

A means shall be provided for stopping the ma-
chine’s motion in both forward and reverse di-
rections if a force more than 220 N, applied at or
below the centre of gravity and directly up and down
the slope, is required to hold the machine on a
30 % (16,7°) slope.

For those —e=
service of parking brake system, other than the
braking provided in the drive system, they shall be
tested in gccordance with 3.4.3.2 and 3.4.3.3.

The macHine shall be equipped with the tyres of-
fered by the manufacturer having the least tread
area in contact with the test surface.

If steering assist brakes are also used for service
brakes, it shall be possible to connect them in a way
that they 4pply both brakes with equal force.

3.4.3.2 Service brake

34.3.21 Performance requirements

The machine shall be equipped with a means capa-
ble of stopping its motion in both directions in @
braking digtance of 0,19 m for each 1 km/h.

3.4.3.2.2 [rest method

Test stopg shall be conducted on(ay'substantially
level (not fo exceed 1 % gradient)(dny, smooth, hard
surface ropdway of concrete (orgquivalent test sur-
face). Whgn testing a machine-with separate clutch
and brake| control means, the clutch shall be simul-
taneously [disengaged with) brake engagement. The
test shall [be carried ot in both directions at the
maximum |ground speeéd attainable.

3433 PTrking brake

ISO 5395:1990(E)

3.4.3.3.2 Performance requirements
The parking brake shall hold the machine stationary
on a 30% (16,7°) slope when tested in accordance

with 3.4.3.3.3. The force required to engage and un-
lock this means shall not exceed 220 N.

3.4.3.3.3 Brake tests

3.4.3.3.31 Test equipment
A 30 % slope with a coefficient of friction such that

the machine does not slide down the_glope shall be
used.

3.4.3.3.3.2 Test conditions

The transmission shall{be’ in neutral, the traction
clutch disengaged andthe engine off.

3.4.3.3.3.3 Test procedure

The machineéyshall be positioned on the test slope
with its parking brake engaged and locked. The
machine:shall be tested both with its [front downhill
and its-rear downhill.

3:4.3.3.3.4 Test acceptance

The machine shall not move.

3.4.4 Trailing seat unit (sulky unif): steering
control

3.441 If a steering-wheel is provided, clockwise
rotation shall effect a right turn and [counterclock-
wise rotation shall effect a left turn.

3.44.2 If a hand-controlled clutch jand/or brake
steering is provided, the right control|shall effect a
right turn and the left control shall effect a left turn.

3.44.3 |If steering is provided by articplation,

a) it shall comply with 2.2.5 and 2.2.9 i all operating
situations; T

3.4.3.3.1 General requirements

A parking brake shall be provided on machines re-
quiring a service brake.

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

A hand-operated parking brake may be in combi-
nation with the service brake.

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

b) jackknifing shall be prevented during reverse
operation of the unit and may be achieved by, for
example, suitable links, stops or operator pres-
ence control on the traction drive.

3.44.4 The steering mechanism shall not lock in
any position.

3.4.4.,5 If individually controlled wheel brakes are
provided to assist in steering, the brake control(s)
shall meet one of the following requirements:

a) the control farthest to the right shall actuate the
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right brake and the one farthest to the left shall
actuate the left brake;

b) if controlled by a single control, a clockwise
movement of the control about its axis shall ac-
tuate the right brake and a counterclockwise
movement shall actuate the left brake.

3.4.5 Safety instructions

A manufacturer shall supply pertinent instructions
with the equipment as follows:

each 1 km/h of the designed maximum speed, shall
be provided.

For machine speeds greater than 13 km/h, use the
formula

5= 0,015/
where
s is the stopping distance in metres;

v is the test speed in kilometres per hour.

a) for petrol-engined machines: instructions such
as those prefsented in annex E;

b) for mains-gonnected electrically driven ma-
chines: insfructions such as those given in
annex E, reyised as necessary to conform with
IEC 335-1;

c) for battery-powered machines (less than 42 V):
instructions puch as those given in annex E.

3.5 Ride-on|(riding) machines: additional
requirements

3.5.1 Controls

The controls shpll meet the requirements specified
in 1ISO 3789-1 ar|d ISO 3789-3.

3.5.2 Brake rpquirements and test methods$

3.5.21 General

Braking system[requirements shall applyto the ma-
chine and mowpr combination. All-mdchines shall
be tested with mower attachments\and cutter units
adjusted to the most unfavourable’ position allowed
by the manufagturer’s instfuetions. The machine
shall be equipped with the-tyres offered by the
manufacturer hgving theleast tread area in contact
with the test surface,

The requirements-apply to machines designed pri-

These requirements shall be met with ﬂ’]e appli-
cation of a maximum force of 600 N on-tHe pedal, or
200 N on the centre of the grip aréa -of the hand
control.

The service brake system shall’not rely for effec-
tiveness on the position of ‘other controls |(for ex-
ample, gears).

3.5.2.2.2 Test method

Test stops shall be conducted on a substantially
level (not tosexceed + 1 % gradient), dry, [smooth,
hard surface Toadway of concrete (or equivalent test
surface)~“The test shall be conducted three times
and the-mean value calculated. The test sHall also
be carried out at the maximum speed attainable by
the"machine when adjusted according to th¢ manu-
facturer’s specification. An operator with a minimum
mass of 75 kg shall be seated on the maching during
the test. The test shall be carried out in both|forward
and reverse directions of travel.

When testing a machine equipped with separate
clutch and brake control means, the clutch shall be
disengaged simultaneously with the brake gngage-
ment.

3.5.2.3 Parking brake system

3.5.2.3.1 Requirement

The machine shall be equipped with a parking brake
system which will hold the machine in any direction

marily for use af and around the home as well as
professional mowers and lawn and garden tractors
not subjected to national road regulations.

NOTE 8 The service brake system may be provided by
a hydrostatic drive.

3.5.2.2 Service brake system

3.5.2.21 Requirements
For machines with a maximum design speed up to

13 km/h, a means capable of stopping its motion, in
both directions in a braking distance of 0,19 m for

24

when parked on a 30 % (16,7°) slope.

3.5.2.3.2 Test method

Test stops shall be conducted on a smooth, flat sur-
face with a coefficient of friction such that the ma-
chine does not slide down the slope.

The transmission gear selection shall be in neutral
with the engine shut off, and the slope shall be in-
creased until an angle of 16,7° (30 %) is attained.

The tests shall be run with and without an operator,
the operator having a minimum mass of 75 kg.
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3.5.2.3.3 Test acceptance

The machine shall not move.

3.5.3 Stability requirements and test method

3.5.3.1 General

Stability determination and measurement shall be
under static conditions with the following test re-
quirements.

ISO 5395:1990(E)

Tilt the table until either

a) lift-off occurs: lift-off is when the steel strip can
be removed from under any of the (uphill) tyres
with a force of 10 N or less, or

b) the minimum angle for acceptance as specified
in 3.5.3.3 is attained.

Tests shall be conducted with the machine pos-
itioned as in 3.5.3.2.1 and 3.5.3.2.2.

a) A mas§ of 75 kg secured 1o the seat shall be
used tp simulate an operator. The centre of
gravity |of the weight shall be 150 mm above the
lowest |point of the operator supporting surface
of the deat and 250 mm forward of the seat back.
If the sgat is adjustable, it shall be positioned in
the most forward position when checking forward
stability and in the most rearward position when
checkirlg rearward stability.

b) A strip|of steel 1 mm thick, 50 mm wide and a
length |sufficient to extend beyond the tyre
footpri:]: shall be placed under each (uphill) tyre
of the machine being tested.

c) For the| stability test, no ballast except as re-
quired by the manufacturer shall be added to the
maching. Mower attachments and cutter units
shall b¢ adjusted to the most unfavourable pos-
ition allbwed by the manufacturer’s instructions.

d) Pneumatic tyres shall be inflated to the pressure
recommended in the operator’'s manual for
normal joperation.

e) All whdels shall be locked toprevent rotation
about the axle, and the maching shall be loose
tethereq, and secured to prevent sliding or tip-
over.

Steerable wheels and)articulated machines shall
be held|in the straight-ahead position.

f) Stability requirements shall apply for all tyre
combinationson all tread (wheel-track) settings
approvddCby the machine manufacturer.

Position the machine on the table)witH its longitudi-
nal centreline perpendicular to'thé intersection line
of the lowest edge of the-table and| a horizontal
plane with its

a) front end on the downhill side;

b) rear end on the.downhill side.

3.5.3.2.2 Lateral position
Position.the machine on the table with| its longitudi-
nal centreline parallel to the intersectipn line of the
lowest edge of the table and a horizontal plane with
its

a) right side on the downhill side;

b) left side on the downhill side.
3.5.3.3 Stability test acceptance

3.5.3.3.1 Lateral test acceptance

The angle of the tilt table with the machine pos-
itioned shall be a minimum of 20°, with either side
downhill, before lift-off occurs.

3.5.3.3.2 Longitudinal test acceptance

The angle of the tilt table with the mpachine pos-
itioned shall be a minimum of 30°, with either end
downhill, before lift-off occurs.

g) For those machines which have both uphill
wheels rigidly attached to the frame, if one wheel
lifts off before the minimum tilt angle is reached
for the test, it is allowable to place the steel strip
under any one uphill tyre and repeat the test us-
ing twice the pull-out force.

3.5.3.2 Stability test procedure

Place the machine on a variable single-slope plane
tilt table with the machine supported on its wheels.
Sufficient friction shall be provided such that the
machine does not slide down the slope.

3.5.4 Safety instructions

The manufacturer shall supply with the equipment
pertinent instructions such as those presented in
annex E.

3.6 Towed units: requirements

3.6.1 Hitches

Suitable hitch devices with secure couplings shall
be provided.
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For towed units with an upward force at the hitch
point, a warning label shall be placed adjacent to
the hitch equipment.

3.6.2 PTO drive-shafts to power source

PTO drive-shafts for universal application shall meet
the requirements of ISO 500 or ISO 9193 as appli-
cable.

NOTE 9 A manufacturer may supply a non-standard

PTO for driving an exclusive attachment providing the
safety requirements of 1SQ 500 or 1SQ 9193 are-met

otherwise operated through its maximum operable
limitations, the controls do not physically impinge
on the operator zone in a hazardous manner.

3.7 Professional (commercial) mowers
and turf care equipment: additional
requirements

3.7.1 For those pedestrian-controlled and ride-on
machines which are operated for long periods of

3.6.3 Control

The controls sh[ll meet the requirements specified
in 1ISO 3789-1 and 1SO 3789-3.

Controls shall bg positioned on the towed implement
so that when the propelling machine is turned or

ume, e.g. proiessional mowers, consideration
should be given to anthropometric body-dimensions
when designing the locations of cortrols,|seating
accommodation and reducing the -vertical whole-
body vibrations transmitted to the operator.

3.7.2 National regulation§ )may present |specific
requirements for machinegof this type.
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Section 4 specifies the safety requirements and test
procedures applicable to powered cylinder mowers,
including pedestrian-controlled and ride-on (riding)
types, ride-on (riding) lawn tractors, lawn and gar-
den tractors, professional mowers, and lawn and
garden tractors with mowing attachments.

ISO 5395:1990(E)

er mowers

----------- Llescmcncoe olof . 4
4.3 Thrown grass, thrown objects,

operator safety

4.3.1 Walk-behind mowers

Front discharge machines are not required to be
tested.

4.2 Geperal construction: guarding and

L2 A% 1)

4.2.1 Cutting cylinders shall be guarded on both
sides and| from front and rear, so that it is not poss-
ible for vertical rod 50 mm in diameter and
500 mm in length, with its lower end in contact with
the grourd (supporting surface) to approach any
portion of the cylinder blades within 10 mm when
any grass|catcher has been removed. See figure 14.

4.2.2 Culting cylinders shall be covered at the
sides with shields extending at least as shown in
figure 15.

4.2.3 Cufting cylinders of free discharge and of
rear mowers shall be covered from above with a
shield tha} extends so that its projection on the hot-
izontal plane covers at least the projection of-the
cylinder gn the same horizontal plane, whet’ any
grass catgher has been removed. See figure/16.

NOTES

10 Free djscharge denotes throwing.out grass clippings
without guifling or collecting.

11 Rear djscharge denotes throwing out grass clippings
so that they will be collected\in' a grass catcher which is
located bellind the cylindér.

4.2.4 Cufting cylinders of front discharge mowers
shall be qovered\from the rear with a shield that
extends s¢ tHat'its projection on the vertical plane
covers at Jegst the projection of the cylinder on the

Rear discharge and free discharge-machines shall
be fitted with a non-detachable-guand which limits
the vertical throw line, as .defined iIn 1.3.46, to a
maximum height of 1 m inCthe vertick: plane of the
handle grips (see figure/18). Measure

taken at the most unfavourable heighf of cut

MUT AT Ty

4.3.2 Ride-on-mmowers

throw line¢shall not intersect the vertigal plane at the
front edge of the driver’s seat at a point higher than
the seat upper surface. The seat shall|be in its most
upfavourable adjustment position ang loaded with
75°kg. It shall be ensured that this is [satisfied for a
width of 400 mm on both sides of the spat centreline.

On free and rear discharge type ¥achines, the

4.4 Pedestrian-controlled machines:
requirements

4.41 Handle structure

4411 The end of the handle adjacent to the oper-
ator shall be at least 450 mm horizontally behind the
rear vertical tangent of the cylinder, qr the require-
ment in 4.4.1.2 applies.

4412 If the end of the handle adjacent to the
operator is less than 450 mm horizontglly behind the
rear vertical tangent of the cylinder| the require-
ments of a foot probe test shall be fulfilled in that the

same vertical plane, less up to 25 mm. See
figure 17.

NOTE 12  Front discharge denotes throwing out grass
clippings so that they will be collected in a grass catcher
which is located in front of the cylinder.

foot probe shall not contact the cutting cylinder.

The foot probe in figure 11 shall be applied from the
operator position side only, with the sole of the
probe held horizontally at any height and then tilted
forward or backward up to 15° from the horizontal.
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Testrod ,

10 mm min. } 10mm min.

7T 7777777777 77277

Figure 14 — Guarding cylinders

Minimum
shield
contour

25 mm max.

IS TTTTTT

Figure 15 — Side coverage of cylinder
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4.4.2 Operator presence control

Pedestrian-controlled machines shall be fitted with
a device on the control handle which will automat-
ically stop cutting cylinder rotation when the oper-
ator’s hands are removed from the handle. This may
be accomplished either by stopping the drive motor
or by an intermediate cutting cylinder clutch/brake
mechanism. For restarting cutting cylinder rotation,
the control shall require two separate actions. If
these actions are to be carried out by using the
same hand, then the actions shall be totally distinct,

4.5.3 Stability requirements and test method

The requirements of 3.5.3 apply.

4.5.4 Safety instructions

The manufacturer shall supply with the equipment
pertinent instructions such as given in annex E.
Electrical aspects of safety are covered in IEC doc-
uments.

thereby prevefling accidentally switching on.

4.4.3 Brake|requirements and test method

The brake |[requirements of 3.43 apply to
pedestrian-controlled cylinder mowers.

4.4.4 Safety| ihstructions

A manufacturer shall supply pertinent instructions
with the equipment as follows:

a) for petrol-engined machines: instructions such
as those given in annex E;

b) for mainstconnected electrically driven ma-
chines: inptructions such as those given in
annex E, rpvised as necessary to conform with
IEC 335-1;

c) for batteryfpowered machines (less than 42 V)
instructions such as those given in annex E:

4.4.5 Trailing seat units

The requiremeénts of 3.4.4 apply.

4.5 Ride-op (riding) machines:
requirements

4.5.1 Operator presence control

Ride-on machines(shall be fitted with a device which
will automaticplly, stop the cutting cylinder rotation

4-6—TFowed-units:requirements—
4.6.1 Hitches

Suitable hitch devices with secure couplings shall
be provided.

For towed units with an.upward force at|the hitch
point, a warning labelkshall be placed adjacent to
the hitch equipment,

4.6.2 PTO drive-shafts to power sourgce

PTO drive-shafts for universal application ghall meet
the requirements of ISO 500 or ISO 9193, as appli-
cable.

NOTE 13 A manufacturer may supply a nop-standard
PTO for driving an exclusive attachment prgviding the
safety requirements of 1ISO 500 or ISO 9193 ar¢ met.

4.6.3 Controls

The controls shall meet the requirements| specified
in 1ISO 3789-1 and I1SO 3789-3.

Controls shall be so positioned on the towed imple-
ment that when the propelling machine is|turned or
otherwise operated through its maximum|operable
limitations, the controls do not physically impinge
on the operator zone in a hazardous manner.

4.7 Professional (commercial) morvers
and turf care equipment: additional
requirements

when the operator—teaves—the—normat Upcldﬁug
position. If the operator returns to the operator’s
position before the cylinder has stopped, the cutting
cylinders may automatically resume operation. Cyl-
inder starting shall require intentional reactivation
by a means other than the operator presence con-
trol after stopping.

4.5.2 Brake requirements

The brake requirements of 3.5.2 apply to ride-on
cylinder mowers.
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4.71 For those pedestrian-controlled and ride-on
machines which are operated for long periods of
time, e.g. professional mowers, consideration
should be given to anthropometric body dimensions
when designing the locations of controls, seating
accommodation and reducing the vertical whole-
body vibrations transmitted to the operator.

4.7.2 National regulations may present specific
requirements for machines of this type.
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Annex A
(normative)

Guarding principles

NOTE 14 See 2.2.1.1. The radius of the movement, r, about a fixed edge
is determined by the reach of given body parts. The
A1 Saféty distance from dangerous parts safety distances assigned should be rdspected as a

minimum if the body part concerned\is|not to be al-

The safety Histance is based on measurements from lowed to reach a danger point.

the locatign which a person can occupy to use

. 0] ial i rt is th er arga whi
equipment|i.e. to start, mount or operate it. f'special importance is the-dang a which can

be reached when these body parts ane introduced

In those infstances where other guarding require- through slots.

ments do rfot apply and where safety distances are
used to provide personal protection, the require-
ments of this annex shall be followed.

When applying safety-distances, it is to|be assumed
that the basic joint component of the rglevant body
part is in fixed eontact with the edgg. The safety
distances apply. only if it is ensured that further ad-
A.2 Round reach vance or penétration of the body part|towards the
danger point is excluded.
When reaching edges in any position, the safety

distance of|freely articulating body parts is given in

table A.1.
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Table A.1 — Extent of reach

Dimensions in millimetres

Safety
Body part distance, » ustration
mm

Hand (from root of finger to > 120

fingertip)

Hand from wris} to fingertip = 230

—

Arm from elbow to fingertip > 550
>
%
\

Arm from arm-pit to fingertip = 850
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A.3 Reaching in and through elongated a is the smaller dimension of the aperture;

openings with parallel sides b is the safety distance from the danger point.

Safety distances are given in table A.2 where

Table A.2 — Values of a and b
Dimensions in millimetres

Fingertip Finger Hand to ball of thumb Arm to arm-pit

S

/
(\N

N\

/yﬁ

e
4<a<8 8<a<12 |12<a<20|20<a<30 30 < a < 150 max.
b>15 b>80 b>120 b > 200 b > 850
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A.4 Reaching in and through square or
circular apertures

Safety distances are given in table A.3 where

a is the aperture diameter or length of side;

b is the safety distance from the danger point.

Table A.3 — Values of a and »

Dimensions in millimetres

Fingertip Finger

Hand to thumb root

Arm to arm-pit

AR
a

)

7

4<a<8 8<a<12 [ 12<a<25|25<a<40

40 < a < 150 max.

b=15 b > 80 b>120 b > 200

b > 850

A.5 Openings of irregular shape

To choose a safety distance for an opening of.irreg-
ular shape, refer to table A.2 and table A.3_using ei-
ther the smallgst circular aperture, d, that describes
the opening, pr the narrowest slot (with parallel
sides, e, that will contain the( opening (see
figure A.1). The greatest safety distance arrived at
using this method should be employed.
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Annex B
(normative)

Test enclosure

B.1 Base

B.2 Target composition

The test enjclosure specified in 3.3.2.1.1 shall consist
of a test fiqture base of 19 mm plywood covered with
500 mm squares of coconut matting nailed to the

plywood

ith nails spaced as shown in figure B.1

and figure B.2.

NOTE 15
velop, the

Squares are used so that, should wear de-

orn area can be replaced without replacing

the entire tgst surface.

The minimpim base size shall be 1,55 m larger than
the cutting |width and 1,5 m larger than the distance
between the forward edge of the leading blade tip

circle and

he rear edge of the trailing blade circle

shown in figure 8 and figure 9.

The cocor

ut matting shall have approximately

20 mm high fibres embedded in a PVC base weigh-

ing approx

mately 7000 g/m2. See I1SO 3416 for de-

termining dompressibility of the matting.

A single target panel may be of any(of|the following
(see figureB.3), that meet the~penetration tests

specified in annex C:

a) a single sheet of corrugated fibrebdard;

b) a single sheet of carrugated fibreboard with extra
sheets of kraft paper added in front| of the target

face:

c) two sheets‘of corrugated fibreboarfl stacked to-

gether:

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% con-
struction which satisfies the conditions |of ISO 2758.

NOTE 16
operator target area for pedestrian-contr
comprises only a single thickness of kraft p|

3) 225 g/m?

= 50 1b/1 000 ft2.

The 800 mm to 2000 mm high in the top
{Ied machines
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Dimensions in millimetres

® —&- —b— o
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\ 3% \Il \¥7 4 \ V54 ‘
(=]
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X
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A\ A\ 00
—é— - ¥ - A\ 74 - \Y74 v
w
2% 25 3x150 N
N
< 500

Figure B.1 — Nail plan of test fixture base

Dimensions in millimetres

Coconut matting (500 mm squares)

]

PVC

VA R VA& A .
M IAXT ¢ Y

{— Nail L— Injection tube /
Plywood base

Figure B.2 — Thrown object test fixture: base detail
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*__ Kraft paper, used
as needed

Corrugated fibreboard, one
or two layers as needed
E
Machine test side S H Outside
o |
EH Target edges fit snugly to test
surface to _prevent balls from
escapingbeneath edge of board
/

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

NTITIZ T T T F 0
% //////// i/ / //// [ | Plywood base

Figure B.3 — Test enclosures walls and base
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