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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmentab—h—Haisor—with—1SO—alse—take—part—in—the—work—SO—collaborates—closely—with the

THOO—toico— OOt oy

Internationall Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tgdsk of technical committees is to prepare International Standards. Draft International Standards
adopted by |the technical committees are circulated to the member bodies for voting.\Publication as an
Internationall Standard requires approval by at least 75 % of the member bodies casting a-vote.

Attention is rawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 8124-4 Was prepared by Technical Committee ISO/TC 181, Safety offoys.
ISO 8124 cdnsists of the following parts, under the general title Safety.of toys.
— Part 1: Pafety aspects related to mechanical and physical properties

— Part 2: Flammability

— Part 3: Migration of certain elements

— Part 4: Bwings, slides and similar activity toys for indoor and outdoor family domestic use

iv © 1SO 2010 — All rights reserved
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Introduction

This part of ISO 8124 is largely based upon existing standards in the European Union (EN 71-8) and in the
United States (ASTM F1148).

However, it should not be construed that a toy manufactured in compliance with this part of ISO 8124 will be in
full faree—with—relevant-nati € i 2 ,. he i intended to
ant national

ted with toys
resulting from their use in their intended play modes (normal use) as well as)unintended [play modes
(reagonable foreseeable abuse).

This|part of ISO 8124 will not, nor is it intended to, eliminate parental responsibility in the appropripte selection
of tays. In addition, this part of ISO 8124 will not eliminate the need for\parental supervision fin situations
wheitle children of various ages may have access to the same toy(s).

© 1SO 2010 — All rights reserved Vv
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INTERNATIONAL STANDARD ISO 8124-4:2010(E)

Safety of toys —

Part 4:
Swings, slides and similar activity toys for indoor and outdoor
family domestic use

1 BScope
See A1.

This|part of ISO 8124 specifies requirements and test methods for activity toys for domesti¢ family use
intenided for children under 14 years to play on or in.

Products covered by this part of ISO 8124 include swings, slides, Séesaws, carousels, rocking toys, climbing
framps, fully enclosed toddler swing seats and other products. intended to bear the mass of pne or more
children.

Products not included within the scope of this part of ISO.8124 are:

a) fitness and sporting equipment unless attached'to the activity toy;

b) Equipment intended for use in schools, day care centres, kindergartens, public playgrounds,|restaurants,
shopping centres and similar public places;

c) Juvenile care products such as, but not limited to, infant swings, playpens/enclosures, bedg or furniture
ncluding picnic tables, cradleirockers and products specifically designed for therapeutic use.

2 Normative references
The |following refefenced documents are indispensable for the application of this document. For dated
references, only.the edition cited applies. For undated references, the latest edition of thg referenced
docyment (ineluding any amendment) applies.

ISO B124-1, Safety of toys — Part 1: Safety aspects related to mechanical and physical properties

3 Terms and definitions

For the purpose of this document, the terms and definitions given in ISO 8124-1 and the following apply.

31

activity toy

toy intended for family domestic use, intended to bear the mass of one or more children, often attached to or
incorporating a crossbeam and intended for children to play on or in

EXAMPLES Swings, slides, carousels and climbing frames (see Figure 1).

© 1SO 2010 — All rights reserved 1
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] _,_A
i

Figure 1 — Examples of activity toys (not to scale)

3.2
anchor
device used|to fix the toy to the ground surface

3.3
attachment|slide
slide for whigh access to the starting seetion is possible only by passing via other equipment or parts of pther
equipment

3.4
barrier
device intengled to prevenisehildren from falling from elevated surfaces

3.5
crossbeam
bar or beam|which forms a main load-bearing part of the toy

3.6
entrapment
condition in which a body, part of a body or clothing becomes caught and impedes withdrawal

3.7

forced movement

movement where the direction and the extent of the child's movement is determined by the operation of the
equipment, for example swinging, sliding, rocking or revolving

2 © 1SO 2010 — All rights reserved
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3.8

free height of fall

greatest vertical distance from the intended body support, for example from the seat of a swing to the impact
area below

3.9

free space

space in, on or around the activity toy that can be occupied by a user undergoing a forced movement by the
equipment, for example swinging, sliding, rocking or revolving

NOTE The definition of free space does not include the three-dimensional area in which a falling movement takes
placer

3.10
fully|enclosed toddler swing seats
fully pnclosed single occupancy swing intended for young children who can sit upright unaided

NOTE A seat is considered fully enclosed when a containment system is employed-tossUpport the child on all sides
and ip between the legs (see Figure 2).

Figure 2 — lllustration of fully enclosed toddler swing seat

3.1

impact area

area of a swing element that comes into contact with the test mass during an impact test in accordance with
6.4.

3.12
infant swing
stationary unit with a frame and a powered mechanism enabling an infant to swing in a seated position

NOTE An infant swing is intended for use with infants from birth until the child is able to sit upright unassisted.

© 1SO 2010 — All rights reserved 3
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3.13
handrail
rail intended

3.14
platform

to assist the users to balance or steady themselves

any elevated substantially horizontal surface intended to be used by a child as a place for play or as a
transition between components

NOTE Slide starting sections less than 129 000 mm? are not considered platforms.
3.15
slide
structure with inclined surface(s) on which the user slides in a defined track
See Figure 3.
NOTE Inclined planes, designed primarily for other purposes, such as roofs and ramps, do net.constitute slides.
» A
A
&
C
[m]

 J
Key
A startihg section
B sliding section
C run-qut section
D height of slide
B+ C slide|length
NOTE Theg dimensions\A;'B, and C are measured at the centreline of the sliding surface. Each of these
represents one of the zdnes of the sliding surface. Each zone of the sliding surface is determined by the intersection
curve of the dliding surface (taken at the bottom of the sliding surface) and the bisecting line of the angle formed bet
the zones of the sliding surfaces.

sizes
bf the
ween

3.16
suspension

Figure 3 — Diagrammatic representation of a slide

connector

device that forms the direct contact between a crossbeam and the swing device

See Figure 4.

© 1SO 2010 — All rights reserved
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3.17

swing

structure, normally intended to be attached to or incorporating a crossbeam, suspension connectors and a
swing device with swing element, means of suspension and suspension coupling

See Figure 4.
1
Vi v .
v v J
/ 4
o |
/ 5
o
| | 6
I G
Key
1 drossbeam/support member
2 dquspension connector
3 means of suspension
4 duspension coupling
5 dwing device
6 dqwing element (e.g. seat, rings, bar, gondola)
Figure 4 — Diagrammatic representation of a swing
4 Requirements
4.1 _General
See A.4.1.

4.1.1 Static strength

Activity toys, other than swings, shall not collapse when tested in accordance with 6.2.1. After testing, the toy
shall continue to comply with the relevant requirements of this part of ISO 8124. Requirements for swings are
given in 4.7.

© 1SO 2010 — All rights reserved 5
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41.2 Maxi

See A.4.1.2.

mum height

There shall be no part of the activity toy designed to encourage the child to climb, sit on or stand on, with a

height of 2 5

00 mm or more when measured from the ground.

This does not include barriers, roofs, etc., that are not intended to be climbed, sat on or stood on.

Barriers, roofs, etc., that are not intended to be climbed shall be designed in such a way that climbing is not

encouraged.

41.3 Corn

See A.4.1.3)

ers and edges

Exposed cofners and edges shall be rounded.

Corners and
swing elemsg

4.1.4 Prot

4141 G

Protruding p|
constitute ar

If protrusion
considered ]

Rope protru

exposed edges on moving parts shall have a minimum radius of 3 mm. JThis does not apy
nts with a mass of 1 000 g or less, the corners and edges of which shallbe rounded.

uding parts

eneral

arts (such as bolt ends and nuts) shall be recessed oribe protected in such a way that they d
entrapment hazard or other hazard to users.

5 cannot be placed within the 50 mm outside’diameter test gauge defined in 6.7.1, they
D be inaccessible and are exempted from these requirements (see Figure 5).

Sions are specifically exempted from the requirements of 4.1.4.

ly to

D not

are

© 1SO 2010 — All rights reserved
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Dimensions in millimetres

—

®38
#50

//.
o Y
% Y

1 ipaccessible protrusion (excluded)
2 test gauge (50 mm diameter)

Key

Figure/5 = Example of excluded protrusion

41.42 All protrusions
No protrusion shall extend. beyond the full depth of the test gauges when tested in accordance with 6.7.1.

No grotrusion may 4€ésminate in a dimension greater than that of the base dimension (see Figyre 6). In the
case of hardware{thé base dimension shall be defined as the major dimension of the attachment nut or bolt
headq.

© 1SO 2010 — All rights reserved 7
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a b
— )
y— - —| |N\] | =V
— X
X—> - — --— X

a8  Pass (y gx).
b Fail (y > A).

Figure 6 — Examples of protrusion configurations

4.1.4.3 Upright protrusions
Protrusions that fit within any of the gauges defined in 6.7.1 and that project upwards from a horizontal plane
shall have np projection perpendicular or at an acute angle to the plane of the initial surface extending mnore
than 3 mm in height (see Figure 7).

For examplg, the hemispherical ends of bolts are exempt fram this requirement because they do not project
perpendicular to the plane of the initial surface.

Dimensions in millinetres

@  Protrusiops-that project perpendicular or at an acute angle to the plane of the initial surface with the axis in¢lined
upward fronmthehorizontatptaneshattcompty withrthe=3 T mmaximurnT requirerment:

Hemispherical end exempted from the 3 mm maximum requirement.

¢ Protrusions with axis horizontal or below horizontal shall not extend beyond the face of the test gauges defined
in 6.7.1.

d  Horizontal plane.

Protrusions that project at an obtuse angle to the plane of the initial surface are exempt from the 3 mm maximum
requirement.

Figure 7 — Upright protrusion test

8 © 1SO 2010 — All rights reserved
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4144 Motion rides

Protrusions on the front and rear surfaces of suspended members of swinging elements and those on the
interior surface of slides shall not protrude beyond the full depth of the test gauge when tested in accordance
with 6.7.2.

41.4.5 Slides

Slides, including protective barriers and their means of attachment, and transition areas pose a greater risk of
entrapment than other areas of play equipment. Therefore, the following requirements apply to slides and
sliding devices.

Any [accessible protrusion that allows the 76 mm test gauge defined in 6.7.2 to pass over'it shall have no
projgction perpendicular or at an acute angle to the plane of the initial surface extending more’thap 3 mm. The
areap subject to this requirement are outlined in Figure 8. The outside surface of tunnel slifles that are
completely enclosed are exempt from this requirement.

Dimensiong in millimetres
a b

I
)

R535

R535
o
™ <
Key
1 sliding surface 4  starting section
2 shaded areas representing non-entrapment/protrusion zone 5 run-out section
3 standing height 6 slide side rail

[V

Pass (3 mm or less).
Fail (more than 3 mm).

o

Figure 8 — Non-entrapment/protrusion zone and protrusion examples

© 1SO 2010 — All rights reserved 9
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Slides shall be constructed in such a way as to provide a smooth continuous sliding surface with no gaps or
spaces that might create an entrapment hazard such as, but not limited to, the space created between
sidewalls when two single slides are combined to create a doubly wide slide, or the point where a hood is
attached to the sidewalls of a slide. Roller slides are exempt from the requirements of this subclause.
See 4.6.4 for specific requirements for roller slides.

4.1.5 Climbing and swinging ropes, chains and cables
See A4.1.5.
A suspended climbing rope, chain or cable shall be secured at both ends to prevent the rope, chain or cable

from being Ipoped back on itself creating a loop with an interior perimeter of 130 mm (diameter 41,4 mm) or
more.

A rope, chaip or cable used to support a swing seat is exempt from these requirements.

4.1.6 Open tubing

pS or

All open tub
plugs that h
when tested
ISO 8124-1.

4.2 Barri

See A.4.2.

Any platfornp intended for sitting or standing 760 mm or mare above the ground shall be equipped W

barrier on al

Openings in

ng ends that are not resting on the ground or otherwise covered shall-be’ provided with ca
bve a smooth finish and are tight-fitting. The protective cap or cover‘shall not become deta
in accordance with the torque test and the tension test for protective components specifi

sides that face outward from the toy.

barriers to give access to slides, climbing frames and ladders are allowed.

Barriers for

Barriers for
height of 72

latforms from 760 mm to 1 000 mfn above the ground shall have a minimum height of 630 m

latforms greater than 1 000fmm and up to 1 830 mm above the ground shall have a mini
mm.

Barriers for platforms more than £.830 mm above the ground shall have a minimum height of 840 mm.

Barriers for
610 mm bet

Barriers for

platforms from 760-mm to 1 000 mm above the ground shall have a maximum vertical openi
veen the lowérmost member of the barrier and the platform that it surrounds.

blatforms.more than 1 000 mm above the ground shall be designed to minimize the likeliho

climbing. Og

enings~within these barriers or between the barrier and the platform surface shall not perm

ched
ed in

ith a

mum

ng of

bd of
t the

passage of Tue torso probe defined in 6.5.1.

For barriers with an uneven top design, a straightedge of 200 mm + 5 mm shall be used for measuring
minimum height. Place the straightedge horizontally on top of the barrier. Measure the vertical distance
between the platform and the bottom of the straightedge. The distance shall in no place be less than the
minimum heights specified in this part of ISO 8124.

NOTE Special requirements apply to slides (see 4.6.2 and 4.6.3).

When tested in accordance with 6.3, no part of the barrier or handrail shall collapse, such that the toy does not
comply with the relevant requirements of this part of ISO 8124.

10 © 1SO 2010 — All rights reserved
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4.3 Rung ladders, stepladders and stairways
These requirements do not apply to toys with a platform height of 600 mm or less.
Rung ladders, stepladders and stairways shall comply with the following requirements.

a) The rung or tread shall have a substantial horizontal stepping surface with a lateral width of 240 mm or
more (see Figure 9).

b) The distance between the upper surface of the rungs or treads on rung ladders or stepladders shall not
be more than 310 mm and on stairways not more 230 mm when measured vertically in accordance with
igure 9.

c) [The surface of the tread shall not be slippery.

Z
(@)
=3
LILL

This can be achieved by corrugation of the tread or by use of non-slip materials.

d) [The diameter or cross-sectional dimension of the rungs on rung ladders shall be at least 1§ mm but not
more than 45 mm. Care should be taken when using designs other than Circular cross-sections to ensure
hat gripping potential is not seriously impaired.

e) [The depth of treads on stepladders with closed risers or stairways shall be 180 mm or more.
f)  I'he inclination of stairways shall not be more than 50°. The’inclination of stepladders shall not be less
han 65° and not more than 75°. The inclination of rung ladders shall not be less than 60° gnd not more
han 90°.

g) pPtairways and stepladders with a height of 1 200 mm or more above the ground shall be prqvided with a
means of continuous hand support from a height-of 760 mm (see Figure 9).

© 1SO 2010 — All rights reserved 11
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Dimensions in millimetres

Q
-

<310
<310

U, 2240 _H

a8  Angle of inclination:

for steplagders > 65° and < 75°;

<
for rung ladders > 60° and < 90°.

Figure 9 — Dimensions of ladders

4.4 Entrapment

See A4.4.

441 Head and neckentrapment

These requifements.do not apply to openings where the ground forms the lower boundary.

Activity toys| shall be constructed so that no openings create head and neck entrapment hazards either by
head first or Teet first passage.

NOTE Hazardous situations in which this type of entrapment can be encountered include the following:
— completely bound openings through which a user can slide head first or feet first;
— partially bound or V-shaped openings;
— shearing and moving openings.

When choosing materials, the manufacturer shall take into account the entrapment hazards that can occur
due to distortion of material during use.

a) Accessible completely bound openings shall also allow passage of probe D (Figure 23) if they allow
passage of probe C (Figure 22) when tested in accordance with 6.5.1.

12 © 1SO 2010 — All rights reserved
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b) Accessible rigid openings shall not allow the passage of probe E (Figure 24) unless they also allow the

passage of probe D when tested in accordance with 6.5.1.

all allow the
hd unloaded

ts of a) to e)

ssible when
etric centre

iately before

bt entrapped

clothing and

c) Partially bound and V-shaped openings shall be constructed so that either:
1) the opening is not accessible as illustrated in Figure 26 and when tested in accordance with
6.5.2.3 a)
or
2) the tip of the template contacts the base of the opening when tested in accordance with 6.5.2.3 b).
d) Ppenings between flexible parts of suspended bridges and any rigid side members\sh
bassage of probe D (Figure 23) under the worst-case condition of loading. Both loaded a
Situations shall be tested.
e) Non-rigid members (e.g. ropes) shall not overlap if by doing so they create openings that d¢ not comply
with the requirements in a).
f) A shield intended to make inaccessible any opening that would otherwise fail the requiremen
shall
1) be constructed of a rigid material;
D) not fracture, fail or be displaced in a manner that will>allow the opening to become acc
impacted by a 127 mm diameter steel ball with 27 J.at a point within 25 mm of the geo
of the shield;
B) not fracture, fail or be displaced in a mannerthat will allow the opening to become accessible when
tested in accordance with the torque and tension tests of ISO 8124-1.
4.4.1 Entrapment of clothing and hair
Hazardous situations in which clothing er'hair can be entrapped may be created by:
a) paps or V-shaped openings in‘which parts of clothing can become entrapped while or immed
he user undergoes a foréed movement;
b) protrusions;
c) rotating parts,
Slidgs, fireman's 'poles and roofs shall be constructed in such a way that the toggle or chain is n
when testediin accordance with 6.6.
NOTE 4 When using elements of circular cross-section, special consideration should be given to avoiq
hair entrapment—This camn be achieved by USINg Spacers or Simitar devices:

Slides, fireman's poles and roofs shall be constructed so that openings located within the free space do not
entrap the toggle or chain when tested in accordance with 6.6.

Rota

NOTE 2

ting parts (e.g. spindles) shall have means of preventing entanglement of clothing or hair.

© 1SO 2010 — All rights reserved
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4.4.3 Entrapment of feet

Surfaces intended for standing, running or walking shall not contain any gaps likely to cause foot or leg
entrapment. There shall be no gaps greater than 30 mm measured in one direction (see Figure 10), unless
suitable means of balance is provided.

Dimensions in millimetres

Figure 10 — Measurement of surface gap on running and walking levels

4.4.4 Entrapment of fingers

Activity toys
to fingers.

Accessible h
forced move
10 mm orm

The requirer]

4.5 Stability of activity toys_other than slides, swings and toys with crossbeams
4.51 General
NOTE Stability requifements for slides are given in 4.6.1 and for swings and other activity toys with crossb)

in4.7.1.

shall be constructed in such a way that holes, slots and gaps do not cause an entrapment ha

oles, slots and gaps in or between.any rigid materials (excluding chains), where the body if
ment, shall also admit a 12 mm diameter rod if they can admit a 5 mm diameter rod to a def

Dre.

hents in this subclause do not apply to weather-induced dry cracks in solid wood.

Activity toys

supplied with anchors intended to be permanently fixed (e.g

in concrete) when us

zard

ina
th of

eams

d in

accordance with the manufacturer's instructions shall not be subjected to stability tests.

Activity toys supplied with removable ground anchors shall be tested with anchors fixed in accordance with the
manufacturer's instructions.

Activity toys

4.5.2 Stab

not supplied with anchors shall be subjected to stability tests.

ility of activity toys with a free height of fall of 600 mm or less

Activity toys with a free height of fall of 600 mm or less shall not tip over when tested in accordance with 6.1.1.

14
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4.5.3 Stability of activity toys with a free height of fall of more than 600 mm

Activity toys with a free height of fall of more than 600 mm shall not tip over when tested in accordance with
6.1.2.

4.6

Slides

See A.4.6.

4.6.1

Stability of slides

Slide
with

Slids
man

Slidg

Slidg

4.6.2
Retd

a)

b)

Reta

s supplied with anchors intended to be permanently fixed (e.g. in concrete) when in usein
the manufacturer's instructions shall not be subjected to stability tests.

s supplied with removable ground anchors shall be tested with anchors fixed invaccorda
ifacturer's instructions.

s not supplied with anchors shall be subjected to stability tests.

s shall not tip over when tested in accordance with 6.1.3.

Retaining sides for slides
ining sides for slides shall comply with the following requirements (see Figure 11).

For slides with a height of more than 1 000 mm above the ground, the height, 4, of the re
shall be 100 mm or more.

For slides with a height of 1 000 mm or less_above the ground, the height, 4, of the retainin
be 50 mm or more.

ining sides are not required for the run-out section.
<l W -
L _1
A
N
S~
=
y
A
~N
~
=

accordance

hce with the

aining sides

j sides shall

Key

h  height of the retaining sides
w  width of the slide

Figure 11 — Height of retaining sides

4.6.3 Starting, sliding and run-out section on slides

NOTE For attachment slides, the platform may be used as a starting section.

The starting and run-out section on slides shall comply with the following requirements (see Figure 12).

© 1SO 2010 — All rights reserved
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a)

b)

f)

16

The starting section for slides with a height of 1 000 mm or less above the ground shall have:

— a width greater than the sliding section less 40 mm (see Figure 11 for measurement of width); if, for
example, the sliding section has a width of 300 mm, the starting section shall have a width greater
than 260 mm;

— alength of 150 mm or more;

— an inclination of between 0° and 10° to the horizontal.

The starting section for slides with a height of more than 1 000 mm above the ground shall have:

— a width greater than the sliding section less 40 mm (see Figure 11 for measurement of width);”f, for
exgmple, the sliding section has a width of 300 mm, the starting section shall have a width greater
thap 260 mm;

— algngth of 250 mm or more;

— an |nclination of between 0° and 10° to the horizontal.

The stafting section shall be provided with a means of assistance to the child\coming from the stair/lgdder

into the|sitting position, e.g. a handrail. A barrier provided in accordance with 4.2 may also serve|as a

handrail.

The angle of inclination to the horizontal of the sliding section. shall not exceed 60° at any point| The
inclinatipn of the sliding section shall be measured at the centreline.

The runfout section for the slide shall have:

— algngth of 150 mm or more;

— an |nclination of between 0° and 10° to the horizontal;

— a height of 300 mm or less above the ground at the end of the section.

The finighing end of the run-out section shall have a radius of 25 mm or more through at least 90°.| This
requirernent does not apply to slides where the run-out section ends 25 mm or less from the ground.
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Dimensions in millimetres

10°
00
290°
10°
400
o
o
™
Vi i//
§
=150
a8  Uength of starting section:
4 L0 £, Lol adle lo H ok £.4 000 L L A4 L1 A% |
TOU T TUT STIiUTS Wit a TITIiyrimit Ut T UUU T UT'1Coo [oCT =.U.0 d)],

> 250 mm for slides with a height of more than 1 000 mm [see 4.6.3 b)].

Figure 12 — Requirements for slides

4.6.4 Roller slides
Roller slides shall comply with the requirements for slides in 4.6.1 to 4.6.3.

There shall be no pinch, crush, shear, entrapment or catch points between the junctures of two or more
components that could present a hazard during normal use or reasonably foreseeable abuse.
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A pinch, crush, shear, entrapment or catch point is any point that will freely admit a 5 mm diameter rod to a
depth of 10 mm or more at one or more positions, either between rollers or adjacent segments.

4.7 Swings
See A4.7.
4.7.1 Stability of swings and other activity toys with crossbeams

4711

General

Swings sup;I)Iied with anchors intended to be permanently fixed (e.g. in concrete) when used in aceord

with the mar

Swings supf
accordance

Swings not 3

4712 S

When tested

4713 S

ground

When tested

4.7.2 Strength of crossheams, swing devices, suspension connectors and suspension couplings

See A.4.7.2)
Structures a

After testing
4.7.3 Swir

4731 G
Swing seats

NOTE T

ufacturer's instructions shall not be subjected to stability tests.

lied with removable ground anchors shall be tested with anchors fixed to the standing surfa
with the manufacturer's instructions.

upplied with anchors shall be subjected to stability tests.

wings with crossbeams more than 1 200 mm above the ground

in accordance with 6.1.4.1, the toy shall not tip over.

wwings intended for children under 36 months with crossbheams 1 200 mm or less above

in accordance with 6.1.4.2, the toy shall not tip over.

nd/or crossbeams shall not collapse when tested in accordance with 6.2.2.

the toy shall continue to comply with the relevant requirements of this part of ISO 8124.
gs intended for children under 36 months

eneral

ne fallowing have been found appropriate:

shall be provided with a back and a safety device preventing the child from falling off the seat.

ance

ce in

the

a-T-bar or a protective bar with a crotch strap the horizontal section of which is situated between 20

D mm

and 300 mm above the seat measured as the distance between the lowest part of the sitting surface area

of the seat and the upper surface of the bar;

a device to fasten the child to the seat, e.g. a belt with a crotch strap.

Frames and/or crossbeams shall not collapse when tested in accordance with 6.2.2.3.2.

After testing,

4.7.3.2

the toy shall continue to comply with the relevant requirements of this part of ISO 8124.

Toddler swings without a crossbheam

Toddler swings shall remain stable when tested in accordance with 6.1.5.

18
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When tested in accordance with 6.4, swing elements shall not impart an average peak value of acceleration,
measured with a cut-off frequency of 10 kHz, greater than 50 g, and the average surface compression shall

not be greater than 90 N/cm?2.

This requirement does not apply to swing elements where the combined mass of the swing element and the
means of suspension, as illustrated in Figure 4, is less than 1,0 kg and for which the estimated impact area is

larger than 20 cm?2.

4.7.5 Minimum clearance between swing elements, and similar equipment and adjacent structures

Thege requirements do not apply to single swing elements in swings with a crossbeam height-of

less.

1 200 mm or

The minimum clearances between adjacent swing elements shall be as given in Table1 when loaded as they

are typically used.

Table 1 — Minimum clearances between swingelements

Dimensiong in millimetres

L Elements.excluding free | Adjacent structure of
Clearances between Free swinging elements y . .
swinging swing flevice
Fred swinging elements 450 450 3d0
Elenpents excluding free swinging 450 300 30
For flexible seats, the fixture shown in Figure 13 may-be used to simulate a typical load.
Dimensiong in millimetres

a8  Dimension > depth of seat.
b Mass of 12 kg.

Figure 13 — Typical load fixture for flexible seats

4.7.6 Lateral stability of swing elements
See A4.7.6.

This requirement does not apply to swings with rigid means of suspension.

© 1SO 2010 — All rights reserved
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The minimum distance between the suspension points of a swing measured along the crossbeam shall be
calculated as follows (see Figure 14):

4=0,04h+B (1)
where
A is the distance between the suspension points along the crossbeam;

B is the distance between the two junction points of the swing element and the means of suspension
measured centre to centre;

h is the distance from the ground to the lower side of the crossbeam.

A

A
\

A
A

N

Figure 14 — Minimum distance between suspension points of swings

4.7.7 Minimum clearance between swing elements and the ground

The minimum clearance between swing elements and the ground surface shall be as given in Table 2 When
loaded as they are typicallyuséed.

Table.2 — Minimum clearances between swing elements and the ground

Clearance from the
Swing element ground surfage
(mm)
The seating surface of swing elements with flexible means of suspension where the crossbeam
A 350
height is greater than 1 200 mm
The seating surface of swing elements with rigid means of suspension where the crossbeam
A 400
height is greater than 1 200 mm
The seating surface of swing elements where the crossbeam height is 1 200 mm or less 200
Footrests of swing elements 350

For flexible seats, the fixture shown in Figure 13 may be used to simulate a typical load.
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4.7.8 Suspension connectors and means of suspension

See A.4.7.8.

a) Suspension connectors on suspended swing elements shall be prefixed when supplied. This requirement
does not apply to swings with rigid means of suspension. Methods of attachment requiring the consumer
to tie a knot during assembly as the sole means of securing the suspensions to a crossbeam are not
permitted.

b) Suspension connectors shall be of a design that will prevent unintentional disconnection.

EXANPLE—Ho0KS WoUTTd Over atieast 520°0r 3 Spring-Nook type.
c) Ropes used as means of suspension shall have a minimum diameter of 10 mm (the measufement being
he average of five separate measurements taken at representative positions along,the‘rope). Straps and
Chains shall have a minimum width of 10 mm.

d) RAccessible chains shall have an opening of 5 mm maximum in order te)prevent fingery from being
ammed when loaded (see Figure 15).

e) [The need for carrying out checks and maintenance on the main parts ‘at regular intervals shall be drawn
o the attention of the users (see 5.3).

f)  |There shall be no loosening or structural failure of the suspension connectors when tested inf accordance
With 6.8.

Dimensiong in millimetres

<
[l

Eigure 15 — Maximum openings in chains for swings

4.8 | Seesaws
Thege requirements relate to seesaws in the form of a beam supported on a central pivot point.

The pentral point of the sitting or standing position of the seesaw shall not exceed a height of 1 200 mm. The

Sttr. Aratandina Aaoitian AL th A oo Ao ot Ak AF A Il At DAoL e ~f DNO
IttNg-of STATTOTTY PUSTHOTT O - STt oaw Thiay- Switg Ut O e TonZoTtar Oy o rTiaA o O ou—

For seesaws where the central point of the sitting or standing position can reach a height of 1 000 mm or more,
each end of the seesaw shall be provided with dampening material on the part that touches the ground or
shall have a dampening device incorporated in the swing centre.

4.9 Carousels and rocking toys
See A4.9.
Carousels, rocking toys and similar toys shall comply with the following requirements.

The toy shall not tip over when tested in accordance with 6.1.1.
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The toy shall not collapse when tested in accordance with 6.2.1. After testing, the toy shall continue to comply
with the relevant requirements of this part of ISO 8124.

When measured from the ground surface to any sitting or standing position, the maximum free height of fall for
carousels and rocking toys shall not exceed 600 mm.

5 Warnings and labelling

5.1

Labelling shpll be permanently and prominently applied to both the toy and the packaging (if suppli€ed),

following inffrmation shall be provided:

5.2 Asse

5.21

Equipment
of 5.2.

The informa

Activity toys
instructions,

The assemb

22

— tha

— infd

— if

— ide

Label

ling

V]

General

a recor
obstruct

detailed
membe
normall

whether the toy is intended for indoor or outdoor use;

the toy is for domestic use only;

rmation as to the mass and/or age of the child for whom the toy is intended:;
bpropriate, the maximum number of children that may safely use the-equipment simultaneous

ntity or contact details of the manufacturer or distributor.

mbly and installation instructions

vith a designated playing surface of 600 mm or less in height is exempt from the requirem

ion given on the labelling/purchasg information shall also be given in the installation instructig

ly and installation instructions shall also, when appropriate, include:
hmendation to (place the activity toy on a level surface at least 1,8 m from any structu

ion such as a fence, garage, house, overhanging branches, laundry lines or electrical wires;

's dufing normal use or foreseeable misuse, also taking into account the condition of the
encountered,;

The

Y;

ents

that require assembly bysithe consumer shall be accompanied by appropriate assembly
including drawings, which.shall enable an unskilled layman to correctly assemble the activity foy.

e or

instructions on how anchors shall be installed to prevent overturning or lifting of the support

soil

instructions that anchors shall be placed level with or under the ground in order to reduce tripping
hazards;

instructions that activity toys (for example swings, slides, climbing frames) should be installed over impact
absorbing surfaces such as sand, wood-bark chips, rubber and foam and should not be installed over
concrete, asphalt or any hard surface;

scale drawings of assembly hardware to facilitate the correct length of fasteners being used;

informa

tion to keep assembly and installation instructions for further reference.
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5.2.2

5.2.2
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Information on playground surfacing materials

.1 Maximum fall heights

The instructions shall include the manufacturer's determination of maximum fall height for the product.

Maximum fall heights for products are determined as follows:

— for swings, the maximum fall height is the height of the suspension connector;

or elevated platforms with barriers. the maximum fall height is the height of the top surface o

— for elevated platforms without barriers, the maximum fall height is the height of the tep:sd
blatform;

— for climbing frames and horizontal ladders, the maximum fall height is the height\of the top s
Component;

— Jor rocking toys and seesaws, the maximum fall height is the maximum-height of the des
surface normally occupied by a user.

5.2.2

The
Ann

5.3 | Maintenance instructions

Actility toys shall be accompanied by maintenanee’instructions drawing attention to the need for|
chegks and maintenance of the main parts s(crossbeams, suspensions, anchors, etc.) at regu

.2 Impact attenuating surface

the barrier;

rface of the

Lrface of the

ignated play

instructions shall include the “Consumer information sheet for playground surfacing materials” from

x B or specific surfacing guidelines for the product that are consistent with Annex B.

carrying out
ar intervals,

poinfing out that if these checks are not carried out, the toy could overturn or otherwise become a hazard.

Gui
forr

The

The

lines shall also be provided on how:to’determine when deterioration has occurred and the 1
placing parts when necessary.

maintenance instructions shallNinclude the wording “Please keep for future reference”.

maintenance instructions-shall, when appropriate, also include the following recommendat

equirements

ons pointing

out that it is of particuldr-importance that they be followed at the beginning of each season gs well as at

regu

ar intervals during-the usage season:
check all nuts‘and bolts for tightness and tighten when required;

bil all metallic moving parts;

Cheek all coverings and bolts for sharp edges and replace when required;

— check swing seats, chains, ropes and other means of attachment for evidence of deterioration; replace
when required in accordance with the manufacturer's instructions;

— sand rusted areas and tubular members and repaint using a non-lead based paint when required.
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6 Test methods

6.1
6.1.1 Stab

6.1.1.1

Stability

ility of activity toys with a free height of fall of 600 mm or less (see 4.5.2 and 4.9)

Principle

The toy is loaded on an incline to simulate a child in an off-centre position.

6.1.1.2 A

Loads @

Loads @

Inclined

6113 P

Load the toy
5 min.

pparatus

f mass 50 kg £ 0,5 kg and dimensions as given in Figure 16.
f mass 25 kg + 0,2 kg and dimensions as given in Figure 16.
plane of 10° £ 1°.

focedure

in the most onerous position with a mass of 50 kg + 0,5 kg onits standing or sitting surfag

For toys labg¢lled as not suitable for children 36 months and over, load'the toy with a mass of 25 kg £ 0,2 K

Place the to
Where the
masses (25
may sit or st

Observe wh

on a 10° £ 1° slope in the most onerous position with respect to stability.
Dy is intended to bear the mass of more than~one child at a time, load the toy with approp
kg or 50 kg) to represent each child in the Most onerous combination of positions that the chi
and.

bther the toy tips over.

6.1.2 Stabjlity of activity toys with afree height of fall of more than 600 mm (see 4.5.3)

6.1.21 P

A horizontal

6.1.22 A

Suitable

rinciple
force is applied-atthe top of the toy to simulate a child climbing on the toy.
pparatus

deyice(s) to apply a horizontal force of 120 + 5 N.

Stops, i

6.1.2.3

dadl
Mo TuUcTu.

Procedure

e for

riate
dren

Assemble the toy in accordance with the manufacturer's instructions and place it on a rigid horizontal surface.

For a free-standing toy, stops may be used to prevent it from slipping on the surface. They shall not, however,
prevent the toy from overturning.

Activity toys supplied with removable ground anchors shall be tested with anchors fixed in accordance with the
manufacturer's instructions.

24
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Apply a horizontal force of 120 N in the direction most likely to cause the toy to tip over. The force shall be
applied at the outermost and highest grippable point. The highest grippable point is, however, limited to

1 500 mm above the highest surface which is of a size that will always support a child.

NOTE 1 1 500 mm is the maximum shoulder height of 95 % of the children aged up to 14.

Apply any number of horizontal forces of 120 N up to the number of children intended to play at the same time
on the toy (consult product information). The distance between any two points of application of the force shall

be at least 600 mm.

NOTE 2 The most onerous stability condition may occur when less than the maximum number of forces are applied on

the tqy-

Obse¢rve whether the toy tips over.
6.1.3 Stability of slides (see 4.6.1)

6.1.3.1 Principle

The oy is loaded on an incline to simulate a child in an off-centre position.

6.1.3.2 Apparatus
— loads of mass 50 kg = 2 kg and dimensions as given in Figure 16.

— Inclined plane of 10° £+ 1°.

6.1.3.3 Procedure

Place the toy on a 10° £+ 1° slope in the most anérous position with respect to stability.

Slidgs supplied with removable ground arnchors shall be tested with anchors fixed to the standin
accgrdance with the manufacturer's instructions.

Load the geometric centre of eachrarea where a child can sit or stand with a mass of 50 kg + 2 kg
include the starting section, ladder, run-out section and sliding section. Secure the load using
meaps to prevent it from sliding-or falling off.

Where the toy is intended to bear the mass of more than one child, masses shall be Ig
simultaneously or individually, depending on which is more onerous.

Obsg¢rve whethersthe toy tips over.

6.1.4 Stability of swings and other activity toys with crossbeams (see 4.7.1)

6.1. ili
ground (see 4.7.1.1)

6.1.4.1.1  Principle

g surface in

Such areas
appropriate

aded either

A horizontal force is simultaneously applied at each suspension point to simulate the horizontal forces created

by pendulum effect.

6.1.4.1.2 Apparatus
— Suitable device(s) to apply a horizontal force from 125 N to (2 000 + 20) N according to Table

— Stops, if needed.

© 1SO 2010 — All rights reserved
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Table 3 — Examples of horizontal forces

Number of 1 child 2 children 3 children 4 children
suspension
points Force in newtons per suspension point

1 500 1000 1500 2000

2 250 500 750 1000

4 125 250 375 500
6.1.4.1.3 rocedure
Assemble tHe toy in accordance with the manufacturer's instructions and place or fix it on a rigid-horizpntal
surface.
For a free-standing toy, stops may be used to prevent it from slipping on the surface. They shall, howevef, not
prevent the {oy from overturning.
Swings and [other activity toys with crossbeams supplied with removable ground anchors shall be tested with
the anchors ffixed to the standing surface in accordance with the manufacturer's instructions.
On the susgension point(s), simultaneously apply horizontal forces of (500% 20) N per user in the swinging
direction. Where a swing element has multiple suspension points, distribute the load equally between the
points (using Table 3 as a guide). Forces on multiple suspension points shall be applied in the same dirgction
simultaneously.
Observe whether the toy tips over.
6.1.4.2  Stgability of swings and other activity toys with-crossbeams 1 200 mm or less above the
ground (seq 4.7.1.2)
6.1.4.2.1 Principle
The toy is lopded and operated to simulatesits normal use.
6.1.4.2.2 Apparatus
— Loads df mass 25 kg + 0,2-kg’and dimensions as given in Figure 16.
— Blocks, [if needed.
6.1.4.2.3 Procedure
Place the tqy-on.a horizontal surface. Blocks shall be used to prevent the front legs from slipping 0||1 the
surface. Thdy shall, however nat prevent the toy from overturning

Load the seat with a mass of 25 kg + 0,2 kg and secure it.

Raise the seat backward to its maximum position, but not exceeding 45° from the vertical, and release it
(see Figure 17).

If there is more than one seat, load each seat with a mass of 25 kg = 0,2 kg and secure it. Raise all seats
backward to their maximum position, but not exceeding 45° from the vertical, and release them simultaneously.

Observe whether the toy tips over.

26
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Dimensions in millimetres

+10

300 0

+10

150 |0

®150

+10
0

A

2  (entre of gravity.

Y

Figure 16 — Load for'determination of strength and stability

Key
1 block for the front legs of the swing 2 mass of 25 kg

Figure 17 — Testing of stability of swing sets with crossbeams 1 200 mm or less above the ground
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6.1.5 Stability of toddler swings (see 4.7.3.2)

6.1.5.1 Principle

A pendulum is used to simulate a child falling forwards and backwards.
6.1.5.2 Apparatus

Pendulum test apparatus constructed in accordance with dimensions and materials specified in Figure 18.

Dimensions-in millimetres

25

19
%
s

406

\
== 2.
( | )| ( : )
| 4375
| | 10
11

Key
1 bolt assembly with I00S€ Tit to allow free movement of pendulum 8 2 X 4,5 kg barbell weight — approximately
2 2 xsteel angle brackets — 50 x 50 x 100 — 5 mm thick 30 mm diameter x 25 mm thickness
3 1 xsteel tubing — 25 mm CO x 464 mm LG - 1,5 mm wall 9 4 x 6 mm threaded bolts — length as
4 1xC/Shbolt— 13 UNC —2A x64 mm LG needed or assembly
5 4 xC/S washer — 13 x 35 mm OD 10 4 x 6 mm nuts
6 2 x steel dumbbell collar with set screw — 60 mm OD 11 4 x 6 mm washers
7 1 x13 UNC - 2H hexagonal nut

Figure 18 — Pendulum test apparatus for toddler swing
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6.1.5.3 Procedure

The pendulum test apparatus consists of a 4,5 kg barbell weight at the top of a freely pivoting bar and a 4,5 kg
barbell weight affixed to the bottom of the test apparatus. The barbell weights shall have a maximum diameter

of 21

0 mm. The total mass of the pendulum test apparatus shall not exceed 10,9 kg.

Suspend the toddler swing seat in accordance with the manufacturer's instructions. If the swing height is
adjustable, perform the test at both the highest and lowest settings. With the swing at rest, establish a
horizontal reference line on the swing seat.

Secure the complete pendulum test apparatus within 13 mm of the geometric centre of the swing seating

surfs

If the
to th
to en

The
top @

NOTE

have

Whil
ana
the ¢

Simu
is wi
to its
the g

Perf¢rm this action three times.

Repegat the test, but with the pendulum. test apparatus held in the forward direction.

A sW
pend
todd

Te withthe direction of travetof the penduturmarm the same as the swing direction.

seating area of the toddler swing is made of a flexible material, additional bracing matérial m
b exterior bottom of the swing seat to aid in securing the pendulum test apparatus.,Caré sho
sure that the additional bracing material does not influence the test results.

centre of gravity of the top weight of the pendulum test apparatus shall be at)a height of 410
f the seating surface when the pivot arm is positioned vertically.

E The 410 mm height is based on field testing of swings that were recalled because of tipover ar]
performed without tipping over.

e holding the pendulum test apparatus to the rear of the seat) raise the swing seat in the rea
ngle of 60° fg as measured from vertical to a line that connects the suspension connector pi
eometric centre of the seating surface.

[taneously release the swing and pendulum test apparatus and allow it to swing freely until t
hin 15° of vertical in either direction. At this point; stop the swinging motion by slowly returni

ngle of the reference line on the swing seatfrom the horizontal.

ulum test apparatus tips or falls forward or backward and causes the horizontal referenc
er swing to hang at an-angle greater than 30° from its original position (see Figure 19).

ay be added
uld be taken

mm from the

d swings that

I direction to
ot point with

he swing arc
ng the swing

at-rest condition while being careful not to disturb the position of the pendulum test apparafus. Measure

ing is considered unstable-and fails the requirement of 4.7.3.2 if, during any of the six swing attempts, the

e line of the
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1p |

@  Pivot point.

b 30° forward: fail.

¢ Horizontal.

d  30° backward: fail.

Figure 19 — Pass/fail criteria for toddler swings
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6.2

6.2.1

6.2.1

ISO 8124-4:2010(E)

Static strength
Strength of toys other than swings (see 4.1.1 and 4.9)

A Principle

The toy is loaded so as to simulate the number of children for which it is intended.

6.2.1

6.2.1

Load
toys

For
25k

Whe
or cq

Toyd
shouy

For 1
pres
num

Exarn
6.2.2

6.2.2

The

6.2.2

a)

.2  Apparatus

oa0(S ) Of Mass 50 kg = 0,5 kg and dimensions as given i Figure 6.

| oad(s) of mass 25 kg + 0,2 kg and dimensions as given in Figure 16.

3 Procedure

the toy in the most onerous position with a mass of 50 kg + 0,5 kg on its standing or sitting
with a crossbeam, apply the load at the centre of the crossbeam. Maintain_the load for 5 min.

toys labelled as not suitable for children over 36 months, load~the toy as above with
p + 0,2 kg.

re the toy is intended to bear the mass of more than one child at a time, test every sitting or 5|
ntre of a crossbeam simultaneously.

which, due to their design, are inherently unstable{shall be supported for the duration of th
Id be taken to ensure that any additional support does not influence the load-bearing ability o

oys where, by design, the mass of the child is distributed over various positions on the toy,
cribed load consistent with the recommended use of the toy. In this case, apply other test loa
ber of distribution points has to be takentinto account.

nine whether the toy still complies with the relevant requirements of this part of ISO 8124.
Strength of swings and similar toys (see 4.7.2)

A Principle

oy is loaded s@ asto simulate the number of children for which it is intended.

.2  Apparatus

Forswings, except those covered by b):

surface. For

a mass of

tanding area

e test. Care

the toy.

listribute the
is where the

— aload with a mass of 200 kg * 10 kg;

— loads with a mass of 50 kg + 2 kg.

b)

the base level:

— aload with a mass of 66 kg = 3 kg.
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6.2.2.3

6.2.2.3.1

Procedure

Strength of swings intended for children over 36 months (see 4.7.2)

Swings intended for children over 36 months with suspension points more than 1 200 mm above the base
level shall be tested as follows.

Assemble the toy in accordance with the manufacturer's instructions and place or fix it on a rigid horizontal

surface.

For multi-swings and climbing frames, determine the number of children that are intended to use the toy at the

same time (

For swing-b

onsult the manufacturer's instructions for use).

bats and suspended seesaws (i.e. a swinging toy with two seats, but only one suspension p

ensure that the load is evenly distributed over the two seats or standing surfaces.

Test a centr:
Apply a load
Then, apply
Determine w
6.2.2.3.2

Swings inter

e swinging pole on a climbing frame as if it were a swing, using the appropriate load.
of 200 kg on each standing or sitting surface in turn for a period of 1 h.
a load of 50 kg on each standing or sitting surface simultaneously for\1 h.

hether the toy still complies with the relevant requirements of_this part of ISO 8124.

Strength of swings intended for children under 36 months (see 4.7.3)

ded for children under 36 months and with suspension points 1 200 mm or less above the

level shall b¢ tested as follows.

Load the toy
Ensure that
NOTE S

Determine W
6.3 Dyna

6.3.1 Pring

A sudden hg

with a mass of 66 kg for a period of 1 h.
he load is spread evenly over the seat:
bveral methods are possible by using either a framework or by hanging loads from the seat.

hether the swing still complies ‘with the relevant requirements of this part of ISO 8124.
mic strength of barriers and handrails (see 4.2)
iple

rizontal impact stress is applied to the barrier or handrail, through a pad, by a falling load.

6.3.2 AppTratus

bint),

base

A pad with a length of 200 mm and a height of 50 mm minimum made of textile, leather or similar material

and stuffed with suitable material and with a shape that will enable it to be attached to the top of a barrier
or handrail.

A device consisting of a pulley and a 25 kg + 1 kg mass attached to one end of a non-elastic cord, that

will enable a horizontal impact to be applied to the pad on the barrier or handrail by means of a free-
falling mass.

An example

32

is given in Figure 20.
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6.3.3 Procedure

Assemble the toy in accordance with the manufacturer's instructions and place or fix it on a rigid horizontal
surface.

Place and secure the pad to the top of the barrier or handrail at the most onerous position and without causing
any damage to the toy. Attach the free end of the rope to the pad.

Arrange the rope and the pulley so that the load hangs freely. Raise the load vertically 125 mm + 10 mm and
let it drop freely (this will give an impact energy of approximately 30 J). Within 10 s, remove all tension from
the barrier.

Obsjarve whether the toy still complies with the relevant requirements of this part of ISO 8124.

3> %

2
.02 .
1 LN
6
Key
1 glatform
2 Rarrier or handrail
3 gad
4 gulley
5 falling height
6 lpad

Figure 20 — Example of apparatus for dynamic testing of barriers and handrailg

6.4 | Determination-of impact from swing elements (see 4.7.4)

6.4.1 Principle

Swing seatsS-are raised and allowed to swing to strike a test mass. The signal emitted by an a¢celerometer
durirlg each impact is processed (cut-off frequency of 10 kHz) to determine the peak value of acceleration.
The |mpact area between the swing and the test mass is measured and the surface compression fis calculated.

6.4.2 Apparatus

— Test mass, consisting of an aluminium sphere or semi-sphere of radius 80 mm = 3 mm, and a total mass
(including accelerometer) of 4,6 kg = 0,05 kg. The impacting part between the surface struck and the
accelerometer shall be homogeneous and free from voids. Cables connected to the accelerometer shall
be placed in such a way that the effect on the mass of the test mass is minimized. An example is given in
Figure 21.

— Accelerometer, mounted at the centre of gravity of the test mass assembly with the sensitivity axis

aligned to within 2° of the direction of travel of the test mass, capable of measuring acceleration triaxially
in the range of + 500 g with an accuracy of = 0,1 g and with a frequency range from 0 Hz to 10 000 Hz.
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— Amplifier with a sampling frequency of 10 kHz and a cut-off frequency of 10 kHz.

— Two chains where the chain links have a thickness of material (diameter) of 6 mm = 0,5 mm and an outer
major dimension of 47 mm + 2 mm. The chains shall be of equal length suspended from pivots 600 mm
apart at the same height as the suspension connectors, such that they meet at the point of connection to
the test mass. The fictive prolongations of the chains shall meet in the centre of the test mass
(see Figure 21).

Dimensions in millimetres

Q

160

Key

1 accelerometer

2 balance weight

3 connection points

Figure 21 — Example of test mass and connection points for chains
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6.4.3 Procedure

Assemble and install the swing element to be tested in accordance with the manufacturer's instructions.
Suspend the swing with the means of suspension that has been supplied with the swing and at the maximum
height that these permit. If ropes or cables are the means of suspension, they may need to be stretched in
order to allow smooth travel when the swing is released during the test. If needed, apply a load of, for example,
5 kg to the end of each rope or cable and leave it for 6 h or until the ropes or cables have been straightened.

Adjust all parts of the set-up so that the suspending chains for the test mass are parallel to the means of

susp

ension for the swing element.

Sus
mas
mas

Affix
non-
imm

Swin
raise
mark
som
dete

Swin
until
of 6(

NOT
elem
requi
nece

Supy
exte
susp
any

impd
anot

Prior

end and adjust the test mass so that the contact point of the swing element and the centi
5 are in the same horizontal plane as the centre of gravity of the test mass. Ensure that'\the ¢
5 are not twisted and that the test mass hangs in a vertical line.

an index mark to the side of swing elements that are supported by chains, ropes, cab
[igid suspending elements. The index mark may be on any part of the)suspended me
bdiately below the pivot point in the free-hanging rest position.

g elements that are supported by chains, ropes, cables or other noh-rigid suspending elem
d along their arc of travel until the side-view projection of a straight.ine through the pivot poi
forms an angle of 60° = 1° with the vertical. Once the suspended member is raised to the
e curvature will be produced in the suspending elements{ Adjust the suspended membe|

mine that curvature which provides a stable trajectory.

g elements that are supported by rigid suspending.-elements shall be elevated along their
the side-view projection of the suspending element;swhich was vertical in the rest position, is
° £ 1° to the vertical or at the maximum angle attainable, whichever is less.

E Caution should be exercised to prevent'damage to the test equipment. If an unusually heavy
BNt is to be tested, preliminary tests should be made at lower test angles (for example, 10°, 20°, 3@
fements are exceeded at a lower test angle than specified above, the member fails and no furf
Bsary.

ort the swing element in the test position by a mechanism that provides release without the &
nal forces that would distufb the trajectory of the seat. Prior to release, the swing element a
ension shall be motionless! Upon release, the assembly shall travel in a smooth downwarg
isible oscillations or rotations of the swing element, which will prevent it from striking the test
ct point. If any obvious oscillations or rotations are noted, the test result shall not be re
her test shall be-performed.

to the starft~of a series of measurements, it should be ensured that the intended point

achi

impdct surface of the seat. Check and, if necessary, make fine adjustments of the test mass in thg
horiZontal, directions. Repeat the procedure until repeatability has been obtained for the inten
impgct.

e of the test
hains for test

les or other
mber that is

ents shall be
nt and index
est position,
I position to

arc of travel
at an angle

or hard swing
°, etc.). If the
her tests are

pplication of
nd means of
arc without
mass at the
pistered, but

of impact is

ved. Mark/the centre of the test mass, (+), with a chalk marker so that an imprint is obtained on the

vertical and
ded point of

Some seats of a flexible nature will require a brace to maintain the seat configuration during the test
procedure. The mass of brace should not exceed 10 % of the mass of the seat. If a brace is used, the
requirement for maximum 50 g may be increased by the same percentage as the mass increase caused by
the brace (maximum 10 %).

The intended point of impact is defined as the geometrical centre of the impact surface of the swing.

Mark the centre of the test-mass, (+), with a chalk marker so that an imprint is obtained on the impact surface
of the element.

Ensure that the test mass is at complete rest and that it is correctly triaxially adjusted.
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Elevate the element and release it as specified above so that the swing element collides with the test mass.

Check that the imprint on the impact surface of the element lies within £ 5 mm (vertical direction) and = 10 mm

(horizontal di

rection) from the intended point of impact.

6.4.4 Results

6.4.4.1

Peak acceleration

Collect data from five impacts (free from obvious oscillations or rotations). Measure the peak acceleration in g

for each im

act_Calculate the averaqge peak acceleration and check whether the requirement is met
~J L l

peak accele
direction of 1

Peaka

Note that th
(maximum X

The acceleration, g, shall be registered to one decimal point.

6442 S

In two of the|

apply ¢
element

use a tr
the imp

place a
decimal

Calculate th
square centi

ration from one impact shall be calculated as the root-mean-square of the highest values (n
neasurement:

ceeleration=1/(max. X *+(max. Y )*+(max. Z )

e maximum value in each direction shall be measured regardless of the time at which it o
[ may occur at a different moment than maximum Y).

Lirface compression
five impact tests, the impact area shall be measured as.follows:

halk to the test mass before the impact test and. measure the chalked surface on the S
after the impact;

bnsparent celluloid-film (e.g. such as that used for overhead projectors) in order to make a co|
hct area;

‘millimetre paper” under the film afdscalculate the exact impact area in square centimetres tqg
place.

b average impact area for the two tests and thereafter the surface compression in newton
metre using the equation:

The

each

()

curs

wing

py of

one

5 per

®)

Surface|compression = F/4
where
A is the average/impact area;
F =mxa;
where
m is the test mass (4,6 kg £ 5 %);
a is the average peak acceleration value calculated from the five impact tests.
NOTE 1 If the swing element is deformed during testing, a new sample shall be used for the remaining tests.
NOTE 2 It might be necessary to clean the test mass with spirits between tests.
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Test for head and neck entrapment

6.5.1 Head and neck entrapment in completely bound openings (see 4.2 and 4.4.1)

6.5.1

Test

6.5.1

Test

6.5.1

Inse
dete
100

Inse
dete

Inse

Key

NOT

A Principle

probes are used for assessing completely bound openings for head and neck entrapment.

.2  Apparatus
teof VE—— R . . = 5553

.3  Procedure
t probe C (Figure 22) into the opening with a force of 220 N. If the opening allows\the passag
mine whether the opening also allows the passage of probe D (Figure 23) when inserted w
N.

t probe E (Figure 24) into the opening with a force of 100 N. If the openihg allows the passag
mine whether the opening also allows the passage of probe D wheninserted with a force of

t the probes perpendicular to the opening and do not tilt them:

%,
\» pa

Dimensiong

( \ A
o r~—
o 0o wn \
N
7
y, \ v
6L N 25
B 89 N B 100 _

andle
E Unless stated otherwise, tolerances on measurements are £ 1 mm for dimensions and + 1° for ang

d 24.

e of probe C,
th a force of

e of probe E,
00 N.

in millimetres

es.

Figure 22 — Probe C (torso) for assessment of completely bound openings

© 1SO 2010 — All rights reserved

37


https://standardsiso.com/api/?name=c1a30bd3f0963e1e3cf3fdcd7b01e68a

ISO 8124-4:2010(E)

Dimensions in millimetres

1
J ®
\
B ®200 N Ll 25
P ®230 N P 100 .
Key
1 handle

NOTE Unlgss stated otherwise, tolerances on measurements are £ 4 mm.

Figure 23 — Probe D (large head) for assessment of completely bound openings

Dimensions in millinetres

\

A
Y

 J
A

8130 | 100

A
 J

A
A

Key
1 handle

NOTE Unless stated otherwise, tolerances on measurements are + 1 mm.

Figure 24 — Probe E for assessment of completely bound openings
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6.5.2 Head and neck entrapment in partially bound and V-shaped openings (see 4.4.1)

6.5.2.1 Principle

A test template is used for assessing partially bound and V-shaped openings for head and neck entrapment.
6.5.2.2 Apparatus

Test template made of any suitable rigid material and with dimensions as given in Figure 25.

6.5.2-3—Procedure

a) Position the “B” portion of the test template between and perpendicular to the boundaries of the opening,
Bs shown in Figure 26.

Dbserve whether the template fits within the boundaries of the opening or whether it cannot be inserted to
ts full thickness as indicated in Figure 26.

Determine whether the opening is accessible or not accessible as defineéd'in Figure 26.
b) |f the test template can be inserted to a depth greater than the thickness of the template (46 mm) when
ested in accordance with a), apply the “A” portion of the test template, so that its centre line |s in line with
he centre line of the opening. Ensure that the plane of the tesSt'témplate is parallel and applied in line with
he opening, as shown in Figure 27.

Dimensiong in millimetres

A
A

90

25

) ~, 30

A
Y
A
Y

155

Key
1 portion B
2 portion A

NOTE Unless stated otherwise, tolerances on measurements are £ 1 mm for dimensions and + 1° for angles.

Figure 25 — Test template D for assessment of head and neck entrapment
in partially bound and V-shaped openings
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b

40
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Not accegsible.
Accessible.

Figure 26 — Method of insertion of the “B” portion of the test template

OO
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XUt

Figure 27 — Method of insertionof the “A” portion of the test template

2  PRasses.
b Hails.

Inseft the test template along the centre line of the opening until its motion is arrested by confact with the
bourjdaries of the opening or the tip of the.template contacts the base.

Obsgrve whether the tip of the template contacts the base of the partially bound or V-shaped opening as
indicated in Figure 27.

6.6 | Toggle test (see 4.4.2)

6.6.1 Principle

A toggle test device is moved along the direction of a forced movement in order to establish whether there is a
potential entrapment hazard.

6.6.4 CApparatus

Toggle test device as shown in Figure 28 a) comprising of:

— toggle, as shown in Figure 28 b), made of polyamides (PA) (e.g. nylon) or polytetrafluroethylene (PTFE),
which have been found to be suitable materials;

— chain, as shown in Figure 28 c);
— collar, detachable and with good slip;

— pole.
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Dimensions in millimetres

<
(=)
~
Y
- >
v AN y [} A
A pk $25 +0,5 pk
+I <t - i+
@100 m )
— ~
a) Complete test device b) Toggle
#3,6 x04

m—

(=]

+

[¥a}

| A
'y
Key )
1 |pole :JE
2 [chain i{h
3 [toggle N
4 [collar
c¢) Chain
Figure 28 — Toggle test device
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6.6.3 Procedure

6.6.3.1 Slides

Position the complete test device vertically 200 mm from the transition point of the starting section of the slide

and

Key

at the appropriate lateral location, as shown in Figure 29.

Dimensions in millimetres

1

v

a) Narrow slide b) Wide slide

1 tpggle test device
2 dentre line

Figure 29 — Positioning of the test device on slides

Apply the toggle and chain to all positions. within the range, as follows.

Move the complete test device, in the direction of the forced movement, ensuring that the po|
Hevice remains vertical and_that the application of the toggle and chain is influenced solel
Mmass. Do not apply any additional initial force to wedge the toggle or chain in an opening.

Where a slide is widerithan the width of the test device, carry out the test twice with the bas
bositioned at both-width extremities of the bed way, as shown in Figure 29.

Dbserve whether’ entrapment of the toggle or chain occurs.

6.6.3.2 Fireman's poles

IV<\00

e of the test
y by its own

b of the pole

Con(]iuct the test in two different ways, as follows.

a)

Position the complete test device vertically at the edge of the platform at the point closest to the fireman's

pole.

Apply the test device to all positions within range, ensuring that the application of the toggle or chain is
influenced solely by its own mass. Do not use any additional initial force to wedge the toggle or chain in

an opening. If a potential entrapment point is thus identified, move the test device in the dir
forced movement of a user.

Observe whether entrapment of the toggle or chain occurs.

ection of the

Detach the toggle and the chain from the complete test device and position it so that it is at a point

1 800 mm above the surface of the adjacent platform, as shown in Figure 30.
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