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

The preecedures—tsed—to—developth ment-and-these—ntendedfor-its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all sueh-patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as wellvas information about ISO's aglherence to
the World Trade Organization (WTO) principles in‘the Technical Barriers to Trade| (TBT), see
www.iso.org/iso/foreword.html.

This|document was prepared by Technical Comuinittee ISO/TC 173, Assistive products, in cpllaboration
with|the European Committee for Standardization (CEN) Technical Committee CEN/TC 293, Assistive
prodlicts and accessibility, in accordance with the Agreement on technical cooperation between ISO and
CEN [Vienna Agreement).

This|third edition cancels and replaces the second edition (ISO 10535:2006), which has been technically
revided.

The main changes are as follows:

— aspects on hoists with robotic features has been included;

— guidelines regarding compatibility of hoists/body-support units have been included;
— the informative annex on Inspection has been further developed;

— lowering of minimum capacity of a mobile hoist from 120 kg to 100 kg;

— 1tequirement of emergency lowering device for mobile hoist and standing/raising hoists has been
included.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

It appears from studies that the nursing and caring profession involves many physically burdening
factors in the caring for and nursing of persons with disabilities. A hoist offers a safe means of

supportive lifting and moving, either assisted or independently.

This document specifies requirements and test methods that are relevant to hoists for the transfer of
persons with disabilities. This document addresses further needs in terms of providing safety for both
the person with a disability and the attendant, while taking into account the potential new development
within robotic technology on hoist solutions.

viil © 1S0 2021 - All rights reserved
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Assistive products — Hoists for the transfer of persons —
Requirements and test methods

1 Scope

This document specifies requirements and test methods for hoists and body-support units intended for
the tramsferof persons witirdisabitities— The documentappties tothe fottowing productsiclassified in

1SO 9999:—1.

— 12 36 03 Mobile hoists for transferring a person in sitting position with sling seats;
— 12 36 04 Mobile hoists for transferring a person in standing position;

— 12 36 06 Mobile hoists for transferring a person in sitting position wjth solid seats;
— 12 36 09 Mobile hoists for transferring a person in lying position;

— 12 36 12 Stationary hoists fixed to walls, floor or ceiling;

— 12 36 15 Stationary hoists fixed to, or mounted in or on, another product;

— 12 36 18 Stationary free-standing hoists;

— 12 36 21 Body-support units for hoists.

This|document covers different types of mobile.@nd stationary hoists. Some of the requitements and
test methods are general and others are only-valid for specific product types.

Anngxes A, B and C provide general recomimendations.

This|document does not apply to.devices that transport persons between two levels (floors) of a
building.

It dogs not include methods for the determination of ageing or corrosion of such hoists and [units.
It dogs not include methods to qualify individual units prior to use.

The requirements ¢f'this document are formulated with regard to the needs of both the pgrsons being
hoisted and the attendant using the hoist.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 3746, Acoustics — Determination of sound power levels and sound energy levels of noise sources using
sound pressure — Survey method using an enveloping measurement surface over a reflecting plane

[SO 3758, Textiles — Care labelling code using symbols

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk
management process

[SO 14971, Medical devices — Application of risk management to medical devices

1) Under preparation. Stage at the time of publication: ISO/FDIS 9999:2021.

©1S0 2021 - All rights reserved 1
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ISO 15223-1:2021, Medical devices — Symbols to be used with information to be supplied by the
manufacturer — Part 1: General requirements

ISO 20417, Medical devices — Information to be supplied by the manufacturer

[EC 60204-1

, Safety of machinery - Electrical equipment of machines - Part 1: General requirements

[EC 60529, Degrees of protection provided by enclosures (IP Code)

[EC60601-1:2005+AMD1:2012+AMD2:2020, Medical electrical equipment — Part 1: General requirements
for basic safety and essential performance

IEC 60601-
safety — Col

IEC 60601-1
essential per
electrical sy3

IEC 61672-1
EN 853, Rub
EN 854, Rubj

EN 1021-1, |
smouldering

EN 1021-2, |
match flamg

EN 13480-3

3 Terms
For the purf
ISO and IEC
[SO Onl

IEC Eleq
3.1

adverse condition

condition in

-2:Z0T4+AMDT: 2020, Medical electrical equipment — Part 1-Z: General requiremen
lateral standard: Electromagnetic compatibility — Requirements and tests

-11, Medical electrical equipment — Part 1-11: General requirements for basic Safet)
[formance - Collateral Standard: Requirements for medical electrical equipment and mg
items used in the home healthcare environment

Electroacoustics — Sound level meters — Part 1: Specifications
ber hoses and hose assemblies — Wire braid reinforced hydraulic type — Specification
ber hoses and hose assemblies — Textile reinforced hydraulic-type — Specification

‘urniture — Assessment of the ignitability of upholstered furniture — Part 1: Ignition s
cigarette

‘urniture — Assessment of the ignitability of upholstered furniture — Part 2: Ignition s
equivalent

2017, Metallic industrial piping — Part 3: Design and calculation

and definitions

oses of this document, the following terms and definitions apply.

maintain terminology databases for use in standardization at the following addresses
ne browsing platform#available at https://www.iso.or

tropedia: available at https://www.electropedia.org/

which failure is most likely to occur

s for

and
dical

purce

purce

3.2

attendant
person who

3.3
backrest

operates the hoist if not the person with disability (3.36)

part of the body-support unit (3.6) that provides support to the back of the person being lifted in a hoist

3.4
backwards

180° to the forwards (3.20) direction of travel

© IS0 2021 - All rights reserved
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3.5

bathtub hoist

equipment specifically designed to be used in or adjacent to a bathtub for transferring by lifting and
moving a person in an area limited by the system

3.6

body-support unit

device for providing support to a person being lifted, transferred or moved in a hoist, with its associated
attachment structure

EXAMPLE A sling, seat or stretcher.

3.7
ceilipg hoist
equipment for transferring by lifting and moving a person in a specific location by anf dyerhgad mounted
systeém fixed to the ceiling or wall(s), including the tracking system

3.8
central suspension point
CSP
reference point on the hoist to be used for measurements

Note |l to entry: This point may be a connecting point.

39
connjecting point
part to which the body-support unit (3.6) attaches

3.10
contfol device
part|or parts of the hoist that operate the liftihg and lowering mechanisms of the centrdl suspension
point (3.8) as well as other functions

EXANPLE The leg opening of the mobilebase.

3.11
disppsable non-rigid body-support unit
non-rigid body-support unit (3.34) that is not intended to be washable or cleanable and that is designed
to bg used by only one person

3.12
end-limiting device
devige that stops @ny movement at a predetermined end position

3.13
field of application 1
inter]sive/critical care provided in a hospital where 24 h medical supervision and constant{ monitoring
; ol q e £Lc + + / ; + . REDN | q ; :

1S reqtretana provistotrorire Stppotr TSy steh egupmentuSeairmearcarproceattrests essential to

maintain or improve the vital functions of the person with disability (3.36)

Note 1 to entry: Hoists used in medical procedures are often provided to help maintain or improve these
functions.

3.14

field of application 2

acute care provided in a hospital or other medical facility where medical supervision and monitoring is
required

Note 1 to entry: Hoists used in medical procedures are often provided to help maintain or improve the condition
of the person with disability.

©1S0 2021 - All rights reserved 3
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3.15
field of app

:2021(E)

lication 3

long-term care in a medical area where medical supervision is required, and monitoring is provided if

necessary

Note 1 to entry: Hoists used in medical procedures may be provided to help maintain or improve the condition of

the person w

ith disability.

Note 2 to entry: This includes use in nursing homes and in rehabilitation and geriatric facilities.

3.16
field of app

care providle

disability or

Note 1 to ent
geriatric faci

3.17

field of app
outpatient
supervision
treatment, ¢

3.18
flexible dey
component

EXAMPLE

3.19
footrest
part of the 4

3.20
forwards

intended di

3.21
free-standi
equipment

hoist free-st

3.22
hoisting ra
vertical diffi

Note 1 to ent

3.23

lication 4

d in a domestic area where hoists are used to alleviate or compensate for annif
disease

ry: This excludes use in all other application environments (e.g. nursing homes, rehabilitatio
ities) when a hoist is purely designed for application environment 4.

lication 5

ambulatory) care that is provided in a hospital or other medi¢al-facility under me
where hoists are provided for the need of persons with illness, injury or disabilit]
iagnosis or monitoring

ice
hlong with any associated joining components thatfunctions as a lifting device (3.26)

A chain, tape or rope.

ody-support unit (3.6) that provides support to the feet of the person being lifted in a h

ection of travel, as indicated:by the manufacturer in the instructions for use

g stationary hoist
or transferring pylifting and moving a person in an area limited by the system wit
anding on theflgor

nge
erencerbetween the maximum and minimum heights of the central suspension point (3.

jury,

n and

dical
y for

oist

h the

[ee]

Fv:See Figure 1, footnote m.

hoisting reach
unimpeded horizontal distance between the structure and a vertical line through the central suspension

point (3.8) a
Note 1 to ent

3.24

t a given height within the hoisting range (3.22)

ry: See Figure 1, footnotes a, b, c.

hoist with robotic features
hoist combining all the following techniques to simulate, replace or assist human function or interaction
in performing intended task:

— information and communication technology;

4
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— combining sensing and controlled actuation technology;
— autonomy.

Note 1 to entry: Detailed information about degree of autonomy can be found in IEC/TR 60601-4-1.

3.25
lifting cycle
raising and lowering of the lifting machinery (3.27) for the same distance in both directions

3.26
lifting device
means of lifting and lowering the body-support unit (3.6)

3.27
lifting machinery
devige that performs the lifting function

Note [l to entry: The lifting machinery can be a hydraulic, mechanical or electrical apparatus.

3.28
locking gate
devige that ensures a hoist cannot move from one track to anothet unless both tracks are in the correct
position

3.29
lockjng system
means by which the rigid body-support unit (3.39) is secured to the hoist

3.30
maxjmum load
greatest permissible load, excluding the body-support unit (3.6), that can be applied to the Hoist

3.31
mobjle hoist
equipment for transferring by lifting and freely moving a person independent of a fixed inptallation or
other allied device

Note |l to entry: See Figure 1.

3.32
mobijle hoist for transferring a person in standing position
equipment for tradsferring and repositioning a person from a sitting position into an upright standing
position; the equipment can be moved around freely; the body support consists of slings, a foot support
and leg or kiiee’support

3.33
multli-purpose hoist
piece of equipment that can be assembled, possibly with the use of different parts, to provide a variety
of operations

3.34

non-rigid body-support unit

device, with its associated attachment structure, that is manufactured from flexible materials and
which adapts to the body shape, providing support to a person being lifted in a hoist

Note 1 to entry: Examples of connecting means include loops or clips.

© IS0 2021 - All rights reserved 5
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3.35

pendant control

handheld device, which has a functional connection to the hoist, controlling at least hoist articulations
and/or movements

Note 1to entry: Pendant controls can be wired, or wireless, and can integrate other functions, e.g. communications,
radio/tv, etc.

3.36

person with disability
person with one or more impairments, one or more activity limitations, one or more participant
restrictions-era-combination-thereof

[SOURCE: I(F 2001, WHO]

3.37

portable
equipment jntended to be moved from one location to another while being carried by one or more
person

3.38
powered horizontal movement
movement that includes fully automated functions activated from a-pendant, but excludes manual
movement assisted by a motor.

3.39
rigid body-support unit
preformed $eat or recumbent device, manufactured from<rigid materials (if necessary padded), or
flexible matprials encased by a frame, for providing suppart to a person being lifted in a hoist, with its
associated gttachment structure

3.40
single-faulf condition
condition infwhich a single means for reducingthe risk resulting from a hazard is defective or a siingle
abnormal cqndition is present

341
sitting part
part of the Hody-support unit (3.6) that is intended for sitting on

3.42
spreader bar
rigid constrjuction with~-more than one connection point on to which the body-support unit (3{6) is
attached

3.43
stationary heist
piece of equipment, with which a person is [ifted, transferred or moved within a pre-defined area and
which is fixed to a wall, ceiling or floor or is mounted or placed in or on other allied devices, or is free-
standing

3.44

turning diameter

diameter of the narrowest circle encompassing the extreme points of the hoist when it is turned 360°
without being reversed

Note 1 to entry: See Figure 1.

6 © IS0 2021 - All rights reserved
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Dimensions in millimetres

A A
N
k
y
A
N
(o]
 J E )
A [N
) — =
p q r
= (<2
i —5—=
v y ¥ ——  ——
| Cm—
C
-t \ L

Key
1 ighest position k' Maximum height of CSP.
2 aximum hoisting reach position I Minimum height of CSP.
3 lpwest position M Hoijsting range.
a2 Maximum hoisting reach at 600 mm (reference height). P Maximum internal width.
b Maximum hoisting reach from base. 4 Internal width at maximum hoisting reach.
¢ Hoisting reach from base with legs spread to 700 mm. I Minimum internal width.
NOTE Example, schematic presentation only.

Figure 1 — Key dimensions of mobile hoist
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4 General requirements and test methods

4.1 General requirements

4.1.1 Risk management

ISO 14971 shall apply. Further information on risks in relation to combination of hoist/spreader bar/
body-support unit can be found in Clause C.1.

4.1.2 Ergonomic factors

If the hoist ¢
be portable,
eyes) placed

r a part of the hoist has a mass of more than 10 kg and is intended by the manufactuy
then the hoist shall either be provided with suitable handling devices (e.g. handles, li
to enable the hoist to be carried by two or more persons, or the manufacturer’s inform

er to
fting
htion

shall indicate the points where the hoist can be lifted safely and describe how it shall be'lrandled dyiring

lifting, asse

the hoist can be lifted safely and/or how it shall be handled during lifting, assembly and/or carryii

Grips, hand]
and meet w
a) the dist
more th
b) the dist
the hoifd
c) thediar
shall be
d) for hois
the surf]
e) for hoig
height d
f) handleg
NOTE  0f

For further

4.1.3 Noi

4.1.3.1 Gq

nbly and/or carrying. If practical, the component parts shall be labelled to’indicate W

es and pedals shall suit the functional anatomy of the user, according to the intende
th the following requirements:

ance between any handle (part intended to be grabbed)requiring an operating for
an 10 N and any construction part of the hoist shall not b€ less than 35 mm;

nnce between any upper surface of a pedal (in its operating position) and any other p4
t shall have a vertical toe clearance of not less that75 mm;

heter of any operating handles and/or knobsrequiring an operating force of more than
between 19 mm and 43 mm;

Ls operated from a standing position, pedals shall be placed not more than 300 mm 4
ace of the floor;

ts operated from a standing position, fixed hand operated controls shall be placed
f800 mm to 1 200 mm above the floor;

for pushing and/or pulling shall be placed at a minimum height of 900 mm.
berating controls uséd by the person with disability might require other positions.

nformation ofithis subject, see EN 614-1.
e and vibration

bneral

here

ng.

] use

ce of

irt of

10N

bove

at a

Hazards and nuisance from noise and vibration shall be assessed in the risk analysis and management

(see 4.1). No

ise should be reduced as much as possible at its source.

The maximum A-weighted sound power level of the hoist shall be measured in accordance with ISO 3746
during a transfer using the maximum load.

NOTE

Some hoists include two or more lifting devices and are considered as one hoist.

This measurement shall also be undertaken with the hoist in an unloaded situation.

The results of these measurements shall be stated in the instructions for use.
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The emission sound pressure level on the operation position and position of the person with disability
shall be <65 dB(A). The sound power level of the hoist shall be <65 dB(A). The values of the emission
sound pressure level and the sound power level shall be displayed in the instruction for use.

4.1.3.2 Sound levels and frequencies of audible warning devices

The alarm or feedback signal shall be distinguished from the noise of the product itself either by
frequency or sound level.

NOTE Requirements for alarm systems can be found in IEC 60601-1-8.

4.1.4 Safety of moving and folding parts

4.1.4.1 Squeezing

Unless the intended purpose of a hoist, or part of a hoist, is to grip, cut, squeeze;etc., or if 1
use dannot be achieved without a hazard such as risk of squeezing, one of the fellowing app

a)

b)

gdny moving parts that constitute a safety hazard shall be provided-with guards that
femoved by the use of a tool;

the gap between exposed parts of a hoist that move relative to each other shall be

value set out in Table 1.

he intended
lies:

can only be

maintained

throughout the range of movement at less than the minimum value or more than the maximum

These measurements shall be done before and afterpany relevant strength, durability |and impact
testipg.
Table 1 — Safe distahces between moving parts
To avoid Safe distances for adults Safe distances for children?
Fingpr traps Less than 8 mm or Less than 4 mm or
more than 25 mm more than 25 mm
Foot|traps Less than 35 mm or Less than 25 mm or
more than 120Nmm more than 120 mm
Head traps Less than\120 mm or Less than 60 mm or
more than 300 mm more than 300 mm
Genifalia traps Less.than 8 mm or Less than 8 mm or
more than 75 mm more than 75 mm
a  Alsoincluding adults with a height less than 146 cm, or a mass less than 40 kg, or a Body Mass Index (BM]) less than 17.

)

d)

e)

if cords (repes), chains and drive belts are used, they shall either be confined so that
un off-er jump out of their guiding devices, or a safety hazard shall be prevented by g
echanical means applied for this purpose shall be removable only by the use of a tool

they cannot
ther means.

the movement is in the operator's field of view and the hoist shall incorporate a

continuous

activation system that initiates the movement when it is operated and stops the movement when it
is released (e.g. a spring-loaded control device that returns to the stop position when released).

If the continuous activation system is defeated in a single fault condition, then a second
measure shall be provided, such as one or more emergency stopping device(s) (see 4.2.

risk control

5.16), or the

hoist shall otherwise be single fault safe;

the hoist shall incorporate a means for detecting that a person is in danger of being trapped and

automatically activate a means of preventing injury (e.g. by stopping the movement).

In case the programmable control system is used as the risk control measure, the system shall conform
to the requirements given in [EC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 14.

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=59fe1474c88ea29c1144d11f37513f14

ISO 10535:2021(E)

The risk of a spreader bar or lifting arm squeezing the person with disability when it is lowered is
covered in 4.2.5.11.

f) the hoist shall be provided with an electronic control system consisting of one or more sensors,
logic units, and actuators that interrupts the operation in an orderly manner as stipulated in IEC
60204-1.

For moving parts that can cause squeezing, manufacturers shall take into consideration the part/parts
of the body that are at risk. The user/user group shall be specified so that correct safety distances can
be applied.

A hoist intended for a child will be nppr:\fnd hy an adult therefore both safe distances for adults and
children acdording to Table 1 shall be applied.

To avoid a hjazard where parts of the body can be trapped when the hoist is folded, the following|shall
be assessed

— the hoidt shall incorporate means to protect the user from trapping and/or squeezing hazards
or

— ifthe infended purpose of a hoist cannot be met without a hazard such as.squeezing, a warning and
instructions on how to operate the hoist safely shall be provided in the Tnstructions for use.

If guards arp applied, the design of a guard shall take into consideration the forces that can be applied
in normal uge.

4.1.5 Preyention of traps for parts of the human body

4.1.5.1 Holes and clearances

Holes in and clearances between stationary parts of the hoist that are accessible to the user and/or
attendant dyiring the intended use of a hoist shall’be as specified in Table 2.

Clearances |petween stationary parts of-the hoists and the surroundings, e.g. the floor, shafll be
considered in the risk analysis.

These meagurements shall be doneJbefore and after any relevant strength, durability and inmppact
testing.

Table’2 — Safe distances between stationary parts

To avoid Safe distances for adults Safe distances for children?
Finger traps Less than 8 mm or Less than 5 mm or
more than 25 mm more than 12 mm
Foot traps Less than 35 mm or Less than 25 mm
Trrore tham 10T OT TIOTE tham 45T
Head traps Less than 120 mm or Less than 60 mm or
more than 250 mm more than 250 mm
Genitalia traps Less than 8 mm or Less than 8 mm or
more than 75 mm more than 75 mm
a  Alsoincludes adults with a height less than 146 cm, or a mass of less than 40 kg, or a BMI less than 17.

If the intended purpose of a hoist cannot be met without a hazard caused by the size of holes and the
clearance between stationary parts, a warning and instructions on how to operate the hoist safely shall
be provided in the instructions for use.

For stationary parts that can cause a trap, manufacturers shall take into consideration those parts of
the body that are at risk. The user/user group shall be specified so that correct safety distances can be
applied.
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A hoist intended for a child will be operated by an adult, therefore both safe distances for adults and
children according to Table 2 shall be applied.

The design of parts that confine a hole or clearance shall take into consideration the forces that can be
applied in normal use.

NOTE A force might cause a hole/clearance to widen. This can then cause a failure, as specified in Table 2.

The lower limit shall not apply on holes with the shape of a keyhole or V-shaped openings. When
inspecting the hoist for traps for body parts, any flexibility/elasticity of adjacent parts shall be taken
into account.

4.1.4

The 1
shou

NOTH

4.2

4.2.1

The |

purp
instn
then

The {
state

V-shaped openings

isk of entrapment in V-shaped openings shall be assessed by the manufacturer. AlV-sha
|d be at least 75°. This will reduce the risk of a user being trapped by the head'at any p

See Annex A.
General test methods

Test conditions

hoist shall be tested in the as-delivered state (to the custemer). However, if the hoist i
ose design that can be assembled in different formats, it shall be assembled acco1
uctions supplied by the manufacturer. If the hoist is,intended to be used in different cq
the most adverse combination shall be tested in<the most adverse condition.

ests shall be carried out under normal indoép conditions. All tests shall be carried out
d unless otherwise specified and on one and the same sample hoist. A new product can|

the

If thq
party

If th
stan
Clau

of t}%
prod

iginal test object breaks down and cannot be repaired. Some tests relevant to the safe
product might have to be repeated-on the new product. This is up to the manufac
ct to consider in each separate Case.

e product is tested by a test house, the decision shall be taken in cooperation betwe
 and the manufacturer.

e hoist is of a multi‘purpose design that incorporates a function for transferring
ling position, then“gnly the durability tests of Clause 5 shall apply, however the reqy

The {

4.2.2

be 5 and Clause.6-shall apply with regard to stability, static strength and push/pulling

est reportin4.2.4 shall be included in the manufacturer’s technical file.

Apparatus

ped opening
psition.

s of a multi-
'ding to the
mbinations,

in the order
be chosen if
functioning
turer of the

en the third

a person in
lirements of
forces.

fac bhle and wwith ctone n
et e

4.2.2,

1—T

et

e riagid flat incling reventing tho haict fraom cli
TaEC 5Tt etTHcet tOpo—prev ettt et oot

tilting.

4.2.2.2 Stops, of a sufficient size to stop/fixate the hoist.

ling but not

4.2.2.3 Loads, suitable for the loading of hoists and body-support units, e.g. cylindrical load(s), made
of steel with rounded edges, (not less than R25) and with diameter 350 mm. For the testing of non-rigid
body-support units, the load can be made to represent the proposed body to be lifted.

4.2.2.4 Equipment, capable of simulating use in practice (e.g. test fingers).

4.2.2.5 Equipment, for applying loads, with negligible dynamic factor.
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4.2.2.6 Sound level meter, in accordance with IEC 61672-1.

4.2.2.7 Equipment, for measuring pressure of any of the following:

air;
water;

oil.

4.2.2.8 Device, for applying loads to mobile hoists for transferring a person in standing position (see

Figure 4). T

shall be abld

4.2.29 D¢
footnote a).

e centre of gravity of the load shall be positioned as indicated and the centre of gr
to move as demonstrated by the joints.

vice, for applying loads to rigid body-support units (see Figure 3, footnotesa’and Fig;

missible errors of test equipment

lg maximum permissible error(s) of test equipment apply:
Fes 5%
loads 5%
es 5%
+0,25°
ions <100 mm +0,5 mm
ions >100 mm 0,5 %
+0,1s
[ report

ort shall include atdeast the following information:

hce to this doetiment, i.e. ISO 10535:2021;

tion of the/product, including type, designation and serial number;

name and address of the manufacturer;

avity

a photograph of all the hoist equipment being tested;

the name and address of the testing laboratory;

the stability values to the nearest 0,5° rounded down;

result of tests including record of maintenance, if any;

iations from the standardized test procedure;

test conditions regarding humidity and temperature.

4.2.3 Per
The followiy
— pressu
— forces
— velocit
— angles
— dimeng
— dimeng
— time
4.2.4 Tesf
The test rep|
a) arefere
b) adescri
c)

d)

e)

f)

g)

h) anydev
i) date of test;
j)

12
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Dimensions in millimetres

a entre of gravity.

Figure 2 — Test dummy for mobile hoists for transferring a person in standing position
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1 /—
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|
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|
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f | )
o,
L
Y A
150 —
120
90 [—
[ I I EGRN ) I -
180  24@, 300 X
Key
X width injmillimetres
Y load in kjlograms
1  backrest|
a  Width, i millimetres = 2 x maximumyload in kilograms.
b Height=[200 mm.
¢ Centre of gravity.
NOTE Dimension “a” starts where dimension “b” contacts the backrest.
Figure 3 — Placing of loads on rigid body-supports

14 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=59fe1474c88ea29c1144d11f37513f14

375

30%

o

A

ISO 10535:2021(E)

Dimensions in millimetres
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)

a) Front view
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O O

b) Side view

Key

1 feet
2 head
3  Dbase
a

Centre of gravity.

Figure4 — Placing of loads on fixed stretcher

4.2.5 Safety and performance requirements

4.2.5.1 Eviery helst shall be capable of lifting a person of the mass given below excluding the m3ss of
any body-Sl1pport unit.

— For mobile hoists, at least 100 kg.
— For all other hoists, at least 120 kg.

NOTE See Annex A.

4.2.5.2 For electrical safety covered by both this document and IEC 60601, the requirements of this
document shall prevail over the ones given in IEC 60601-1.

Where software is used to control the motion of the hoist, the requirements in IEC 60601-1:2005+AMD1:
2012+AMD2:2020, Clause 14 shall apply.

For electrically operated hoists intended to be used in a home care environment, [EC 60601-1-11 shall
apply.
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Flammability requirements stipulated in IEC 60601-1 shall apply.

4.2.5.3
risk as a result of one thousand (1 000) free falls.

If there is a risk of a pendant control falling to the floor, it shall not result in an unacceptable

4.2.5.4 The manufacturer shall ensure that the choice of materials used in the construction of the

hoist shall be well suited to the intended area of use.

4.2.5.5 Materials that come into contact with the human body shall be assessed for biocompatibility

using ISO 10993-1. The assessment shall take into account the intended use and contact by

the users.

4.2.3.6 Allload-bearing fasteners shall be so designed as to prevent inadvertent detachm

4.2.3.7 Single-use components (e.g. wood screws or self-tapping screws) shall-not be {
asseinbly of any component that is intended to be removed for the purpose of dismantling f
or stprage.

4.2.3.8 Handgrips shall be fixed in such a manner as to prevent inadvertent detachment.
4.2.9

shall
adeq

.9 Unless required for a specific function of the hoist, all-aecessible edges, corners g
be smooth and have no burrs or sharp edges. All projections shall be avoided or
juate protection to prevent damage or injury.

4.2.5
unit.
be as

.10 It shall not be possible to assemble the hoistin a manner that affects the overall
If the lifting device incorporates a mast, it shall be so located in relation to its base thz
sembled or adjusted in the correct safe working position.

If the
shall

design of the hoist is such that the load-is allowed to move in a horizontal manner, th

EXAN
the li
mobi

PLE If a mobile hoist has the\function to transfer the person with disability sideways
fting arm (e.g. to lift the person.with disability into a bathtub), this function might only be ad
e hoist is secured against tippinig over (e.g. by locking the undercarriage to the floor).

4.2.5
whed
body
pers
more

.11 The hoist shall inglude in its design some means (e.g. limiting switches, the pring
ling, etc.) that will'ensure that, when lowering, should the spreader bar, the lifting arn
-support unit comies into contact with the person with disability, the total load imp
bn with disability shall not be greater than the total mass of those parts and shall no]
than 50 Nidue to the lifting machinery of the hoist.

ent.

ised for the
br transport

ind surfaces
fitted with

safety of the
tit can only

en the hoist

not move or operate unless the hoisthas been properly secured to prevent inadvertent tipping.

by swivelling
tivated if the

ipal of free-
or the rigid
osed on the
increase by

breader bar,
ility, during

4.2.3.12, When a hoist is used in accordance with the manufacturer’s instructions, the s
liftingaarm or rigid body-support unit which comes into contact with the person with disah
a hortizen nster-thenthe total force impeosed-on-thatpersonshallnotinerease bymeo

due to the machinery of the hoist.

4.2.5.13 When operated, the means provided in 4.2.5.11 shall not allow the hoist to becom
4.2.5.14 All operating controls shall be marked for their intended function.

4.2.5.15 All controls, for lowering or raising the person with disability shall be easily ac
operable by the person operating the hoist.

4.2.5.16 If the hoist is provided with motorized horizontal movement, it shall be fitted

¢ than 100 N

e unsafe.

cessible and

with means

that will allow pushing/pulling by an attendant, in case of failure of the motorized function.
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4.2.5.17 Electrically operated hoists shall be provided with an emergency stopping device for fulfilling
the requirements in IEC 60601-1:2005+AMD1:2012+AMD2:2020, 9.2.4.

The manufacturer shall consider in the risk management process that resetting the emergency stop
device will not restart the hoist but only permit restarting.

4.2.5.18 All hoists shall incorporate an emergency lowering device (except for bathtub hoists) that is
easily accessible and operable by the person operating the hoist.

When a hoist is intended to be used by a person with disability on their own, it is necessary to ensure
that in the event of a failure of the hoist, the person with disability is not left in a potentially dangerous
situation.

NOTE larm

system or thg

This can, for example, take the form of a warning in the instructions for use, the fitting bf)an :
supply of a conveniently placed telephone, etc.

4.2.5.19 Orf
the battery

When this d

with maximum load.

4.2.5.20 El
by the actiy

as the mangal control is actuated and where the manual control automatically returns to the

or ‘Off’ posi
only be per
manufactur

The mass apd rate of non-electrically operable movements (e.g. by hand or foot) shall allow adeq

control of, e

Hoists with

4.2.5.21 Th
maximum Id

4.2.5.22 TH

4.2.5.23 Hd
do not fall i
identified in

all battery-powered hoists, a warning device(s) shall be provided that Wil indicate
ies) require charging.

evice operates, there shall be sufficient power available to complete one full lifting

ectrically operable movements that can create a hazardaetis*¢ondition shall only be pog
ation of control device(s) that initiate and maintain @peration of the device only as

tion when released. Replacement of a hold to runfunction by an automatic function

missible when reviewed and validated under, appropriate risk management, design
ng controls.

g. positioning, without causing an unacceptable risk.

e hoist shall be designed insuch a way so that it shall not allow lifting more than 1,5
ad.

e hoist shall be-designed with a safety factor of minimum 2 x the maximum load.

ists shall-be provided with a safety device that shall ensure that the person with disa
n the event of a single-fault condition of the lifting machinery and other critical pary
the risk analysis. See IEC 60601-1:2005+AMD1:2012+AMD2:2020, 4.7 and 9.8.2.

when

cycle

sible
long
Stop’
shall

and

juate

robotic features can have autofnated means to stop movements that are at least equally
safe as compared to ‘hold to run’ type.

x the

hility
ts as

4.2.5.24 Af

damage that will affect the function of the hoist as stated by the manufacturer.

er the static test, in accordance with 4.2.6.24, any Ilexible device shall show no sign of

4.2.5.25 A connection point shall be so designed that the body-support unit shall not become
inadvertently detached during intended use. A locking device in use shall not create an immediate risk
to the safety of the person with disability. The connection point and any locking device should not cause
a pinch or entrapment point for the attendant.

4.2.5.26 If any load-bearing accessories are used in combination with the hoist, e.g. scales and
lengthening equipment for the body-support unit, then the combination shall be safe and fulfil the
safety requirements in this document.
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4.2.5.27 Where necessary, all precautions shall be taken, e.g. by the fitting of a safety devices(s) to
protect the person with disability from inadvertently falling off/from the body-support unit.

4.2.5.28 Electrically operated hoists shall fulfil the requirements specified in IEC 60601-1-
2:2014+AMD1:2020 regarding electromagnetic compatibility.

4.2.5.29 Any electrical component that can be splashed, during 'normal’ operation shall have an IP
rating of at least [PX4. Any electrical component that can be submerged during normal operation shall

have

an IP rating of at least IPX7.

4.2.5

4.2.5
mark
as st

Figu

4.2.6

4.2.4
insp{

4.2.6
IEC 4

4.2.6

The |
boar
chec

4.2.6

.31 Where a stretcher system is suspended from the CSP of the hoist, thefstretc

e 5.

Test methods for general safety requirements

pction.

0601-1.

.3 Therequirements described in 4.2.5.3 shall be tested as follows.

ked by inspection, functional test, and relevant electrical safety tests.

.4/ \The requirements described in 4.2.5.4 shall be determined through inspection.

.30 The connection point(s) shall be smooth, thus avoiding excessive wear of any conmnectors.

her shall be

fed to ensure that the person with disability is correctly positioned accordingito the intended use
ated by the manufacturer (e.g. head end/foot end). For an example of marking of stretcher, see

Figure 5 — Example of marking of stretcheryliéad end and foot end (ISO 7000-3851)

.1 The requirements described din 4.2.5.1 shall be confirmed through practical test and

.2 Therequirements desctibed in 4.2.5.2 shall be determined by verification in accordance with

pendant contrpl shall fall 1 000 times from a height of 1 m on to a 50 mm * 5 mm thidk hardwood
d (>600 kg/m3) lying flat on a concrete or similar rigid base. After the test, the pendant control is

4.2.6.5

4.2.6.6 The requirements described in 4.2.5.6 shall be determined through inspection.

4.2.6.7 The requirements described in 4.2.5.7 shall be determined through inspection.

4.2.6.8

the following procedure:

The result of the assessment for biocompatibility will provide verification methods.

The requirement described in 4.2.5.8 shall be determined by testing as follows, according to

a) with the hoist standing on a horizontal and smooth test plane, set up the 'loading method' in
accordance with Figure 6, method A or method B;
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b) prevent the hoist from tipping and/or moving;

c) if necessary, fit some means of restraint that will support the handle and prevent it flexing under
the test load; this restraint shall not touch the handgrip being tested;

d) slowly apply a force to each handgrip in the direction that simulates the pushing of the hoist until a
maximum of 750 N is reached;

1) maintain the load for a period of between 5 s and 10 s;

2) remove the load;

e) repeat e above test with the load applied In the direction that simulates the pulling ot the hdist

a) Method A

Y <

b) Method B
Key
1  split tubg¢ secured with adhesive

2 webbing|strap secured with-adhesive (bound in place with string until adhesive secure)
F=750N+3%

Figure 6 — Handgrip loading methods

4.2.6.9 TheTequirements described in 4-2-5.9 shall be determined through inspection.

4.2.6.10 Therequirements described in 4.2.5.10 shall be determined through inspection and functional
test.

4.2.6.11 The requirements described in 4.2.5.11 shall be tested by driving the spreader bar (or other
part of the hoist that is used to support the body-support unit) with no load, down and on to a solid
surface that incorporates a load-sensing device. The hoist shall not impart a load that is in excess of the
combined mass of the body-support unit, the spreader bar and the lifting arm, etc. plus 50 N.

4.2.6.12 The requirements described in 4.2.5.12 shall be tested in the following manner.

An assessment shall be made which will determine the potential trapping points.
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Once determined, a load cell shall be placed between the potential trapping point and a solid vertical
surface. The force indicated by the load cell shall not exceed 100 N when the hoist is powered in a
horizontal manner. The test shall be performed both with no load and with maximum load.

4.2.6.13 The requirements described in 4.2.5.13 shall be determined through functional test.
4.2.6.14 The requirements described in 4.2.5.14 shall be determined through inspection.

4.2.6.15 The requirements described in 4.2.5.15 shall be determined through functional test.

4.2.6.16 The requirements described in 4.2.5.16 shall be determined through functionaktgst.

4.2..17 The requirements described in 4.2.5.17 shall be determined through functiopal test and
insp¢ction.

4.2.4.18 The requirements described in 4.2.5.18 shall be determined_through functiopal test and
inspé¢ction of the instructions for use.

4.2.6.19 The requirements described in 4.2.5.19 shall be determinéd through functional test.

4.2.6.20 The requirements described in 4.2.5.20 shall be determined through functional t¢st.
4.2.6.21 When loaded with a mass as described in 4.2.5.21, the hoist shall be prevented fr¢m lifting.

4.2.6.22 The requirement described in 4.2.5.22 shall be determined by functional test.

A mgbile hoist shall be placed on a horizontatsurface.

The hoist shall be loaded with 2 x maxifmum load. The load shall be applied gradually to|the hoist in
the most adverse position intended foryuse by the manufacturer. The hoist shall be in equilfbrium after
1 min of loading or otherwise notrésult in an unacceptable risk.

This|test shall be performed'at the end, after all the verifications or inspections, durapility, static
strenjgth and static stability ef'the hoist.

4.2.6.23 The requiremeénts described in 4.2.5.23 shall be determined by verification [and, where
possible, inspection.

4.2.6.24 Thée‘requirement described in 4.2.5.24 shall be determined as follows.

Flexible<deévices used for lifting shall be tested separately. They shall be loaded stdtically with
6 x maximum load for 20 min. Locking systems used in the lifting process shall be testeE:F separately.
They shall be Toaded statically with 4 x the maximum Toad for 20 min and the results determined by
inspection.

4.2.6.25 Therequirements described in 4.2.5.25 shall be determined through inspection and functional
test.

4.2.6.26 The requirements described in 4.2.5.26 shall be determined by the relevant load tests.

4.2.6.27 The requirements described in 4.2.5.27 shall be determined through inspection and
judgement.
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4.2.6.28 The requirements described in 4.2.5.28 shall be determined through verification in
accordance with IEC 60601-1-2.

4.2.6.29 The requirements described in 4.2.5.29 shall be determined through verification in
accordance with IEC 60529.

4.2.6.30 The requirements described in 4.2.5.30 shall be determined through inspection.

4.2.6.31 The requirements described in 4.2.5.31 shall be determined through inspection.

4.3 Requhrements for body-support units

The manufacturer of the body-support unit shall indicate which hoist(s) (as specified in Clause 1) and
spreader bar(s) (e.g. spreader bar with 2, 3, 4 or more attachment points) it is compafible with{ and
which type of connection means, e.g. loop, clip or other, in order to ensure a safe combination.

The method by which the body-support unit can be adjusted or removed shall be_clearly stated ip the
accompanying operating instructions.

Any organization that purchases hoists and body-support units shall make sure that| the
combinatiofj(s) is/are safe either by requiring compatibility documeftation for the combinatipon(s)
from the manufacturer(s) or by performing compatibility testing themselves, hereby transferring the
responsibility for a safe combination to the organization.

NOTE Fyrther information can be found in Annex C.

4.4 Centnal suspension point

4.4.1 Requirements for central suspension point

The central|suspension point, if any or otheralfernative suspension point(s), shall be constructpd in
such a way 3s to prevent inadvertent detachmeént of the spreader bar during normal usage.

4.4.2 Test method for the central suspension point

The requirements of 4.4.1 shall be verified by functional test.
4.5 Spregder bar
4.5.1 Requirementsfor spreader bar

4.5.1.1 If the‘width of the spreader bar is designed to be adjustable in use, the range shall be mafked,
e.g. by lineaf meéasurement indicator fixed to the adjustable parts.

4.5.1.2 The spreader bar shall be designed for supporting at least 1,5 x the maximum load of the hoist
on which it is mounted.

4.5.1.3 In the instructions for use, information shall be given about the type(s) and design(s) of body-
support units, e.g. number of connection points, dimensions and material of connection means, which
can be used in combination with the spreader bar.

NOTE1 This information can also be given on the spreader bar.

NOTE 2 Further information can be found in Annex C.

4.5.1.4 Detachable spreader bars shall be marked with the maximum load.
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4.5.1.5 The spreader bar shall be marked with the year and month of manufacture.

4.5.2 Test methods for the spreader bar

4.5.2.1

4.5.2.2 The requirements of 4.5.1.2 shall be confirmed after the static strength test.

4.5.2.3 The requirements of 4.5.1.3 shall be determined through inspection.

The requirements of 4.5.1.1 shall be determined through inspection and functional test.

4.5.2
4.5.2
4.6

4.6.1

4.6.1
to th|
be o

Whe
posit

4.6.1
could

4.6.1
movyq

4.6.1
shall

4.6.2
4.6.2

4.6.2
test.

4 The requirements of 4.5.1.4 shall be determined through inspection.

.5 Therequirements of 4.5.1.5 shall be determined through inspection.
Performance
Requirements for performance

.1 The hoist shall be designed for the purpose of transfertihg a person with disabili
e field or fields of application (1, 2, 3, 4 or 5), as stated by)the manufacturer, and it shg
erated by one person. If not, this shall be stated in theinstructions for use.

h being used in the designated manner, the hoistshould enable the person with dis
ioned in such a way as to minimize the need for-attendant repositioning.

.2 Unless specifically designed to do so,\thie hoist shall not contain any cavities in
| accumulate.

.3  When loaded with the maximum load, the CSP or the point of the hoist/body-supp
s over the largest distance shall'have a vertical stopping distance of not more than 50

.4 When loaded with the’/maximum load, the motor unit with a powered horizont3
have a horizontal stopping distance of not more than 400 mm.

Test methodsfor performance

.1 The requirements described in 4.6.1.1 shall be determined through inspection ang

'y according
1l be able to

hbility to be
Which liquid
ort unit that

mm.

I movement

| judgement.

.2 , The requirements described in 4.6.1.2 shall be determined through inspection and functional

4.6.2.3 The requirements described in 4.6.1.3 shall be determined in the following manner:

a) |1

oad the hoist with maximum load;

b) setthe CSP to top position;

c 1

ower the CSP at full rate;

d) ata position approximately equal to the middle of the lifting range, remove the energy source from
the hoist by either releasing the relevant control button, closing the relevant valve(s), ceasing to
wind manually, or by automated or manual switching;

e) measure the vertical distance from this point to the point where the lowering stops.
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4.6.2.4 The requirements described in 4.6.1.4 shall be determined in the following manner.

a)
b)
‘)
d)

load the hoist with maximum load;
start the horizontal movement;
stop the horizontal movement when the hoist has reached its maximum rate;

measure the horizontal distance from the motor unit.

4.7 Rate of movements of the hoist

4.7.1 Re(Juirements for rate of lifting and lowering

4,71.1 Th
0,15 m/s wh

4,71.2 TH
0,25 m/s wh

4.7.2 Tes{

4721 W

e rate of lifting or lowering the CSP (reference point on bathtub hoists) shall‘not ey
en loaded.

e rate of lifting or lowering the CSP (reference point on bathtub hoists) shall not ey
en unloaded.

. methods for rate of lifting and lowering

hen measured with the maximum load, the rate of lifting and lowering shall not excee

rate stated in 4.7.1.1.

4721 W
4.71.2.

hen measured unloaded, the rate of lifting and\lowering shall not exceed the rate stat

4.7.3

Requirements for rate of powered horizontal movement

The rate of powered horizontal movement of CSP shall not exceed 0,4 m/s, when loaded.

The rate of

If the requiy
the manufag

NOTE Sd
4,74 Tesi
When meas

owered horizontal movement.of CSP shall not exceed 0,8 m/s, when unloaded.

ement cannot be met ad the safety is addressed in another way, this shall be justific
turer in the risk madagement file.

e Annex A.

' methods for rate of powered horizontal movement

ired theTate of horizontal movement shall not exceed the rate stated in 4.7.3.

ceed

ceed

d the

ed in

ed by

Measure thd

herizontal maximum rate both with the maximum load and unloaded.

4.8 Operating forces/torques

4.8.1 Requirements for operating forces/torques

The operating forces or torques required for those parts of the hoist that are designed to be operated by
fingers, hands/arms or feet shall not exceed the following values:

a) operation by using a finger: 5N

b) operation by using a hand/arm: 105N

c) operation by using a foot: 300N
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d) operation by a turning: 1,9 N.m

NOTE For hoists operated by persons with disabilities or other non-professionals, ISO 21856:—2), A.24 can
be used as a guideline.

4.8.2 Test methods for operating forces/torques

With the hoist loaded with the maximum load, the operating forces/torques of all the controls stated in
4.9.1 shall be measured. These measurements shall be taken at the mid-point of intended use as stated
by the manufacturer.

4.9 | Durability

4.9.1 Requirements for durability

After testing in accordance with the requirements of 4.9.2, the hoist shall funetion as intengled with the
maxijmum load as well as when unloaded and shall show no signs of permanént deformation or wear
that rould affect its function.

4.9.2 Test methods for durability

4.9.2.1 In the case of mobile hoists, they shall be placed on@ horizontal surface with the|base locked
in the most adverse position. The hoist shall be secured against moving on the surface.

49.2.2 In the case of stationary hoists, they shall'be fixed/mounted/placed in the most adverse
condiition in accordance with the manufacturer’s installation instructions.

49.2.3 For manually operated hydraulic hoists, the stroke of the pump lever shall b¢ as long as
possible, but the end stops of the pump shall'not be activated at any time.

4.9.2.4 The working: pause ratio (duty cycle) during testing shall be 15:85 if not otherwise stated by
the manufacturer. If the hoist is interided to be operated at varying rates, then the durability test will be
perfgrmed using the rate that fepresents the most adverse condition as stated by the manufacturer.

4.9.2.5 Ifnecessary,itis.permissible to use an alternative power supply instead of the battery for the
purppse of durabilitytest only, as agreed with the manufacturer of the hoist.

49.2.6 Maintenance during testing shall only be carried out if specifically required by the
mantyifacturerin‘the service manual.

4.9.2.7 ~\The hoist shall be loaded to reflect the loading that would be applied to the hoi$t in normal
use. For’hoists with rigid body-support and fixed stretchers, the load shall be positioned jas shown in
Figures 3 and 4. For hoists with suspended stretchers the load shall be positioned as shown in Figure 7.
Raise and lower the hoist 250 mm or 25 % of the vertical movement, whichever is the greater in the
lifting range, as stated in 4.9.2.8. Ensure that the pause in the lifting cycle and the loading and unloading
always occur when the hoist is at the lowest position of the lifting cycle.

4.9.2.8 Repeatthelifting cycle of the hoist for a total of 11 000 lifting cycles according to the following
schedule, and conduct the tests in the order shown.

a) Raise and lower the CSP of the hoist at its maximum rate with no load for 1 000 cycles ensuring that
the top limiting device(s) is/are activated.

2) Under preparation. Stage at the time of publication ISO/FDIS 21856:2021.
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b) 1 000 lifting cycles with the maximum load at the lower end of the lifting range of the hoist: for
electrical hoists, activate the lower end-limiting device for approximately 1 s in every lifting cycle.
For hoists with only one horizontal axis of rotation of the spreader bar, the test shall be performed
with 1/3 of the load on one side and 2/3 of the load on the other side of the spreader bar.

c) 1000 lifting cycles with the maximum load at the top of the lifting range of the hoist: for electrical
hoists activate, the top-end limiting device for approximately 1 s in every lifting cycle.

d) 8000 lifting cycles with the maximum load, in the middle of the lifting range of the hoist.

NOTE The above tests are designed to simulate the normal use of the hoist.

4.9.2.9 Dyring the lifting cycle, the load shall be allowed to adjust to the vertical in such a way that
the swing inlduces only a negligible dynamic element.

Dimensiens.in millimetres

- 375 - - 375 o

/ \

QS Q'

30 % 25 % 45 %

a) Front view
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O O
b) Side view

Key
et

:read

a entre of gravity.

Figure 7 — Placing of loads on a suspended stretcher

4.10 Hydrauliec.¢components

4.10|{1 Requirements for hydraulic components

4.10{1-D Hydraulic actuators, including all hoses, pipes, connectors and other components on the
pressure side shall be rated to account for all loads occurring through pressure force. In addition,
they shall be compatible with the hydraulic fluid being used and be designed to take account of direct
stresses induced by torsion, vibration and physical damage.

4.10.1.2 The requirements for hydraulics shall be as follows:

a) for outer cylinders, the dimensions shall be calculated in accordance with EN 13480-3:2017. If the
calculations are made using only the static pressure, then it shall be assumed that the calculated
pressure will be 1,8 x the actual static pressure;

b) for rigid pipes and fittings, the dimensions of the pipes and associated fittings shall be calculated in
accordance with EN 13480-3:2017. If the calculations are made using only the static pressure, then
it will be assumed that the calculated pressure will be 2 x the actual static pressure;
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c) for flexible hoses, the hoses shall be manufactured in accordance with the requirements of EN 853
or EN 854.

4.10.1.3 A non-return valve shall be fitted, which shall be capable of holding the rated load of the hoist
at any point when the supply pressure drops below the minimum operating pressure.

A non-return valve shall be either
a) integral with the lifting cylinder,

b) directly and rigidly flange-mounted, or

c) placed glose to the cylinder and connected to it by means of rigid pipes (as short as possible),having
welded jor flanged connections and being calculated in the same way as the cylinder.

Other types| of fittings such as compression fittings or flared pipe fittings are not permitted betyveen
the cylinder|and the lock valve.

NOTE Hose burst valves or parachute valves alone do not fulfil this requirement.

4.10.1.4 Cl¢sing of the non-return valve shall be effected by the hydraulic pressure from the jack and
by at least ope guided spring and/or by gravity.

4.10.1.5 A pressure-relief valve shall be fitted, which shall be adjustéd to limit the pressure to 1,5 [x the
full load prejssure. The relieved hydraulic fluid shall be returned:toythe reservoir.

4.10.1.6 THe hydraulic system shall be capable of being bled.of air.

4.10.1.7 For powered hydraulic systems, means shall' be provided to easily check the level of the
hydraulic fliid in the reservoir.

4.10.2 Test methods for hydraulic components

4.10.2.1 The requirements 4.10.1.1 and*4.10.1.2 are tested through verification of calculationg and
dimensions.

4.10.2.2 THe requirements 4.10.1.3 to 4.10.1.7 are tested through inspection and functional test.

4.11 Pneumatic compeonents

4.11.1 Requiremrents for pneumatic components

4.11.1.1 Whete applicable, the requirements in 4.10 shall apply.

4.11.1.2 Pneumatic actuators, including all hoses, pipes, connectors and other components on the
pressure side, shall be rated to account for all loads occurring through pressure force.

4.11.1.3 Means shall be provided that prevent pressure in working cylinders and air bellows exceeding
1,5 x the static pressure caused by the application of the maximum load. The means provided shall be
protected against adjustment by unauthorized personnel.

4.11.2 Test methods for pneumatic components

4.11.2.1 The requirements of 4.11.1.1 are tested through verification of calculations and dimensions.
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4.11.2.2 The requirements of 4.11.1.2 are tested through inspection and functional test.

4.11.2.3 The requirements of 4.11.1.3 are tested through inspection and functional test.

4.12 Machine washable hoists

4.12.1 Requirements for machine washable hoists

Hoists specified by the manufacturer to be machine washable by an automatic washing system shall
function normally after the test. Variations to the test procedure regarding test-cycle, temperature,

time[and cleaning fluids shall be covered In the risk management (ile of the manufacturer.
test method represents a basic procedure for disinfection of a hoist in a washing machine.

4.12|2 Test methods for machine washable hoists

The fequirements of 4.12.1 are verified through the following test:

a) Parts and access cover that can be detached/opened without the use.of a tool should b

pened:

temperature preconditioning treatment of 10 days at 652C* 2 °C or at maximum
rated storage temperature, if higher, is carried out;

the hoist should then be kept at room temperaturefor not less than 16 h.

b) %0 test cycles according to the procedure below:

2 min wash with 70 °C water at a ph-valug'5 to 8, 0,5 % cleaning and disinfectan
specified by the manufacturer;

20 s rinse with 85 °C water at a ph-value 5 to 8, and 0,2 % clear rinsing solution accq
data of the manufacturer;

10 min cooling at 20 °C ambient temperature.

Acceptance criteria:

1) Immediately after the test cycles, the hoist is connected to mains; no unintentional

should arise;

2) The hoist should function as specified by the intended use at the following intervals:

immediately after the test cycles;

5'min (£ 1 min) after the test cycles;

The present

e detached/

value of the

[ solution as

rding to the

movements

60 min (+ 5 min) after the test cycles;

24 h (* 30 min) after the test cycles.

3) Perform dielectric strength and leakage current tests according to IEC 60601-1 at the following
intervals:

immediately after the test cycles;

24 h (* 30 min) after the test cycles.

4) Perform a visual inspection for ingress of water that can result in an unacceptable risk (i.e. shorting
of isolation barriers and violation of creepage distances).

NOTE

For some hoists, not all acceptance criteria apply (i.e. for manually operated hoists, electrical
acceptance criteria would not apply).

© IS0 2021 - All rights reserved

29


https://standardsiso.com/api/?name=59fe1474c88ea29c1144d11f37513f14

ISO 10535:

2021(E)

4.13 Requirement for information supplied by the manufacturer

4.13.1 General

The information supplied by the manufacturer comprises the data in the instructions for use (see
4.13.2) and on the label (see 4.13.3).

The information applied to, and supplied with, hoists shall conform to ISO 20417.

Where hoists by reference in this document are covered by other International Standards, e.g.
IEC 60601-1, they shall in addition to this document, conform to the requirements according to the

relevant cla

Where a rel
remote conf

Any means
conditions (
effective us{

Special attg
instructiong
obtain the u
disabilities §

NOTE1l Fy

NOTE2 Fy

4.13.2 Inst

The manufa
pre-sale, us
They may b
individual ul

a description of the iritended use, the intended user group and the intended environment; incly

TSe deating with information suppiied by the manufacturer in that Imternattonat Stan

mote control is used, it shall be possible to identify the combination of the hoist @n
rol both in the instructions for use and on the label.

of provision of information with hoists shall take into account the intended users
f use and any issues specific to individual hoist type that are necessary for the safyg
e of the product.

ntion shall be paid to accessibility of the user information, particularly the oper
, the design of labels and the design and presentation of warnings. Information on hq
ser information in a format appropriate for use by peopleawith visual, reading or cogr
hall be considered.

rther guidance can be found in ISO 21856:—, Annex A and\C.

rther guidance in relation to cognitive accessibility‘can be found in ISO 21801-1.

ructions for use

cturer should provide the information ihr the instructions for use in three separate sect
er and service information as spéoified in 4.13.2.1, 4.13.2.2 and 4.13.2.3 respect
e provided as separate printed documents or in other forms of media to meet the ne¢
sers or their attendants.

e-sale information

to the requirements of 4.13.1, pre-sale information shall include the following, W

contraindications;

d lifetime of the hoist and body-support unit;

ard.

1 the

, the
and

htion
w to
itive

ions:
vely.
ds of

rhere

1ding

m-user mass, minimum user mass and maximum load;

the overall dimensions (width, length and height) of the hoist and body-support unit, expressed in

millimetres, and its mass, expressed in kilograms, when it is ready for use and, if applicable, when it
is folded or dismantled;

ny removable parts that have a mass which is heavier than 10 kg;

operating forces of controls;

intended for use with the hoist;

4.13.2.1 Py
In addition
applicable:
a)

specific
b) expecte
) maximy
d)
e)

or hasa
f)
g)
h)
30

the A-weighted sound power level (see 4.1.3);
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name and address of the manufacturer, supplier or agent;

4.13.2.2 User information

User information shall be provided by the manufacturer with each hoist/body-support unit. Information
shall contain all pre-sale warnings and information and the following information, where applicable:

a)
b)

‘)
d)

e)
f)

g)

h)

p)
q)

check list before use;

operating instructions;

obperator control adiustments:
r J 4

if a programmable controller is fitted, information on the method of programming, the
fequired to carry out the programming and the effects on performance;

mmaintenance instructions;

¢leaning instructions and suitable cleaning materials, including precautions need
¢orrosion;

disinfection instructions and suitable disinfection materials, including any precautior
qvoid corrosion;

if the hoist is intended to be used in combination with othér products, the manufacturg
lo which products, and how this can be done in a safe way;

yarning about dangerous combinations of devices;

information on the designs and types of body=support units to be used in combinati
gpreader bar;

information on the designs and types of body-support units to be used in combinatj
jttachment point;

yhether and how the hoist can befolded or dismantled to assist in storage or transpor
instructions regarding tran§port of the hoist (e.g. in a car or airplane);

afety precautions (toyinclude, if necessary, that if the maximum load differs bet
preader bar and hody-support unit, then the lowest maximum load shall always be us

gufficient drawdings/illustrations in order to show the key dimensions (to include tho
Figures 1,9, 10,11, 12 and 13);

INOTE 1<\ Further information can be found in Annex C.

¢lectrical information in accordance with IEC 60601-1;

competence

ed to avoid

s needed to

r shall state

on with the

on with the

™
-

ween hoist,
pd);

se shown in

limits of accuracy of any measuring device;

NOTE2  Seealso 2014/31/EC[20 Non-automatic weighing instruments.

a warning if a hoist is intended to be used without any attendant, followed by a description of a

sufficient emergency procedure;

any warning according to the risk assessment (e.g. for mobile hoists, be aware of stability problems

due to side forces imposed on the person with disability);
any warning/attention marks used on the product shall be explained in more detail;
an indication of the forwards direction of travel;

details for trouble shooting/assistance;
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replaceable spare parts shall be available on request;

ddress and telephone number to contact for service.

4.13.2.3 Service information

The service information shall contain all the pre-sale information, user information and instructions
necessary for the maintenance, adjustment and repair of the hoist and for replacement of parts.

The service information shall provide information for the safe performance of such routine maintenance
and/or calibration necessary to ensure safe use of the hoist.

The service information shall provide all the information needed to verify whether the hoist is properly
installed anld can operate correctly and safely (inspection), plus details of the nature andreqyency
of the maintenance and calibration needed to ensure that the hoist operate properly and'safely at all
times.

NOTE Sde also 2014/31/EC[20] Non-automatic weighing instruments.

Starting poipt for the work is the information given by the manufacturer’s instruetion.

If maintenance and/or calibration is required, the manufacturer shall specify'that it shall be carried out

by demonstfably competent and specifically trained people, familiar with the design, use and care of

the hoist (see guidance in Annex B).

4.13.3 Labjlling

All warningp used as risk control shall be clearly labelled.

Symbols forfuse in the labelling of medical products shalibe in accordance with I1SO 15223-1:2021,

All operating controls shall be marked for their intended function.

Every hoist|(and any main part of a multi-purpose hoist) and body-support unit shall be permangntly

marked with at least the following informatien, if applicable:

a) name and address of the manufacturer and, in addition, name and address of the supplier if diffgrent
from the manufacturer;

b) model definition;

c) lotorbatch and/or serialhumber;

NOTE Serial number is preferred for traceability and inspection records.

d) year angd month of manufacture;

e) Unique Pevice Identification (UDI) ;

f) electrical details in accordance with IEC 60601-1;

g) productIP rating (see 4.2.5.29);

h) details of any other energy source used (e.g. water/air operated, operating pressure range);

i) linear measurements on width adjustable spreader bar;

j)  maximum load;

k) hoists and detachable parts (intended to be detached without the use of tools) of a hoist with a
mass of more than 10 kg shall be marked with an appropriate symbol, see 4.13.2.1 list item €) (see
example in Figure 8);
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Figure 8 — Example of graphical symbol for parts weighing more than 10kg (application of
IS0 7000-1321B)
b
/
A C—
s
_n o °

a  Height of seat in its highest position.

b Qverall length in highest position.

¢ Overall height in highest position.

A reference point measured halfway across the width of the body-support unit

Figure 9 — Key dimensions in highest position of bathtub hoist
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a2 Heighto
b Qveralll

¢ Minimun

NOTE

34

Sq

\U‘

[ seat in its lowest position.
bngth in lowest position.
h angle of backrest.

hematic presentation only.

Figure 10 — Key dimensions in lowest position of bathtub hoist
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\U" ~~g

REgn

N~

\Q.

Width of seat with extended seat flaps.
Width of backrest.

¢ idth of basis plate.
Width of seat excluding side flaps.

FEigure 11 — Key dimensions with extended seat side flaps of bathtub hoisg
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1— |

e —

Key

1 lifting machine

2 flexible device

3 CSP

4  spreadey bar

5 non-rigid body-support
6 ceiling

a

Hoisting|range.

o

Minimum distance from ceiling to CSP.

Figure 12 — Key terminology and dimensions for ceiling hoist
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Key
i
q

a  PBase height.

5 Mobile hoists — Specific requirements and-test methods

5.1

This
Clau

5.2

5.2.1

Aftel
shall

5.2.2

The ]
beloy
to th

ase
learance

Figure 13 — Base height/cleardnce

General requirements

clause specifies requirements and test methods for mobile hoists in addition to those
e 4.

Static strength

Requirements for static'strength

the static test as defined in 5.2.2, the hoist shall function as defined by the manufac
be no deformation-or wear that could affect its function.

Test metheds for static strength

noist andMifting devices shall be loaded statically according to the procedures and ord
v (see-Figures 4 and 7). The hoist shall be loaded so as to reflect the loading that woul
e hoist in normal use.

specified in

turer. There

br described
d be applied

The hoist shall be placed on an inclined surface and secured against tipping but not against deformation.
The lifting boom/actuator shall be set in the most adverse position. The hoist shall then be loaded with

1,25

x maximum load for 5 min in the following directions:

a) 10° forwards;

b) 10°backwards;

c) 5°sideways in the most adverse direction (both left and right sides where applicable).

The test is then performed with the surface horizontal and with 1,5 x maximum load for 20 min.

©ISO
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5.3 Static stability

5.3.1 Req

uirements for static stability

During the static stability test according to 5.3.2, both unloaded and under maximum load, the hoist
shall not lose its equilibrium (balance) at the following angles:

a) forwards and backwards directions 10° with the base in the intended travelling position;

b) forwards and backwards directions 7° with the base in the most adverse condition;

c) anyoth
5.3.2 Tes|
5.3.2.1 Te
a) The tes
base in
most ad|
b) The tes
directiqg
regarde
c) The tes

the whd

5.3.2.2 Unloaded

Position the

Incline the {
(balance). If

Repeat the

5.3.2.3 Lg

Attach the 1
the procedu
load shall b
the front ed

For stretchd

- methods for static stability

st procedures for 5.3.1 a), b) and c)

[s shall be carried out in the forwards and backwards travelling directions and wit
the travelling position as indicated by the manufacturer and with the load placed i
verse position.

s shall be carried out in the forwards and backwards dire¢tions and in the most ady
n. If there is more than one intended direction of trayel (forwards), they shall a
d as forwards.

s shall be carried out with the hoist in its most adyerse position regarding the positi
els, CSP, base and brakes.

the hoist loses its equilibrium (balance), record the angle of inclination.

est in the backwards and Sideways directions.

aded

nhaximum loadto-the hoist's CSP in such a way that the load is able to move freely. R¢
re as for theainloaded hoist. For hoists with rigid body-supports, the centre of gravity ¢
e placed in velation to the backrest according to Figure 3, but not more than 350 mm
be of theseat.

rs that are suspended from a hoist, apply the loads as shown in Figure 7.

unloaded hoist on the test surface with-the wheels towards the stop(s) (see Figure 14}.

h the
n the

yerse

1l be

on of

est plane gradually until the required angle is reached or the hoist loses its equilibrium

bpeat
fthe
from

For stretchers that are not suspended from a hoist, apply the loads as shown in Figures 4.

5.4 Immobilizing device (brakes)

5.4.1 Requirements for immobilizing device (brakes)

An immobilizing device shall be provided for mobile hoists. When tested in accordance with 5.4.2, a
maximum movement of 10 mm in any direction is allowed.

5.4.2 Test methods for immobilizing device (brakes)

To ensure that the requirement described in 5.4.1 is fulfilled, a hoist shall be positioned on a 1°angle
with the immobilizing device(s) activated. The maximum load shall be applied to the hoist in the most

38
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adverse position. Hold that position for a minimum time period of 1 min and measure the distance the
device has moved.

Key

5.5

5.5.1

The 1
load

est load
tability angle

Figure 14 — Example of forward stability test

Moving forces

Requirements for moving forces

maximum forces reguired for moving the hoist shall be as follows when tested with tH
on the hoist

tarting: 160 N

irivings(pushing/pulling): 85N

5.5.2

Test methods for moving forces

The test shall be carried out on a flat, smooth and horizontal steel plate.

e maximum

The hoist shall be loaded with the maximum load with the lifting arm set to obtain the maximum reach.

For the test in the forwards and backwards directions, the castors shall be set at 180° to the direction
of pushing/pulling.

Using a dynamometer, a starting force is gradually applied to the push handle until the hoist begins to
move. Repeat 5 times. The highest force noted during these tests shall be recorded as the starting force.

The starting force shall be applied and recorded as follows:

a) i

©ISO

n the forwards direction;

2021 - All rights reserved
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b)

in the backwards direction.

5.6 Requirement for information supplied by the manufacturer

5.6.1 Pre-sale information

This subclause specifies requirements for mobile hoists in addition to those specified in 4.13.2.1.

The manufacturer shall provide at least the following information:

a) functional dimensions as given in Figures 1, 13 and 15;
b) the turning diameter;
c) the totall mass of the hoist excluding body-support unit;
d) the nunpber of parts and the identification of those parts into which the hoist canbe disassenpbled
withou{ the use of tools;
e) the mags of the heaviest detachable part of the hoist.
~.1
N

(o) 1)

\J
Key
1 highest position 3 Minimum distance from wall to CSP at maximum height (legs sprefd).
2 mid position b Minimum distance from wall to CSP at maximum hoisting reach| (legs

spread).
3 lowest ppsition ¢ Minimum distance from wall to CSP at minimum height (legs sprefd).
NOTE Schematic presentation only.
Figure 15 — Key dimensions of mobile hoists
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6 Mobile hoists for transferring a person in standing position— Specific
requirements and test methods
6.1 General requirements

This clause specifies requirements and test methods for mobile hoists for transferring a person in
standing position that are additional to or modifications to those specified in Clause 4.

Mobile hoists for transferring a person in standing position shall not fulfil the requirements in Clause 5,
as the applicable requirements have been included in this clause.

The tequirements and test methods for durability given in 6.6 replace those given in 4.9.
6.2 | Static strength

6.2.1 Requirements for static strength

After the static test as defined in 6.2.2, the hoist shall function as definéd by the manufacfurer. There
shalllbe no deformation or wear that could affect its function.

6.2.1 Test method for static strength

The hoist and lifting devices shall be loaded statically according to the procedures and order described
beloyv.

The hoist shall be placed on an inclined surface and se€ured against tipping but not against deformation.
The lifting arms and/or hooks shall be set in the most adverse position. With no load being supported
by the footrest, the hoist shall be loaded to a maximum for 20 min in the following directions:

a) 10° forwards;

b) 10°backwards;

c) %°sideways in the most adverse direction (both left and right sides where applicable).
The test is then performed with.the surface horizontal and with 1,5 x maximum load for 2( min.

The test is then performed.uising a load equal to 1,25 x the maximum load (using a dummyfas shown in
Figure 2) with the centre-of the load placed in the most adverse position on the footrest in which failure
is mgst likely to oceurifor 5 min.

6.3 | Static stability

6.3.1 ‘Requirements for static stability

During the static stability test according to 6.3.Z, both unloaded and under maximum load applied
using the dummy as shown in Figure 2, the hoist shall not lose its equilibrium (balance) at the following
angles:

a) forwards and backwards directions 10° with the base in the intended travelling position;
b) forwards and backwards directions 7° with the base in the most adverse condition;

c) any other direction, 5°.
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6.3.2 Test methods for static stability

6.3.2.1 Test procedures for 6.3.1 a), b) and c)

The following tests will be carried out using the test dummy as described in Figure 2.

The tests shall be carried out in the forwards and backwards travelling directions and with the

base in the travelling position as indicated by the manufacturer and with the load placed in the
most adverse position.

The tests shall be carried out in the forwards and backwards directions and in the most adverse

a)

b)
directi
as forw

c) The tes
the whe

et . ) . . - e SN
[1. 11 LIICT € IS ITIOIC Uldll OIIC IIILCIIUCU UIT'CCLIOIl O LtI'dVCl LlUI wdl Ub) LllUy SIidIl dIT D1 Cg
hrds.

s shall be carried out with the hoist in its most adverse position regarding the jpositi
els, CSP, base and brakes.

6.3.2.2 Unloaded

Position the

Incline the {
(balance). If

Repeat the

6.3.2.3 Ld
Position the

Using the
most uprig

Incline the 1
(balance). If

6.3.2.4 Lg

Position the

the hoist loses its equilibrium (balance), record the angle 6fjinclination.

est in the backwards and sideways directions.

aded (backwards stability)

hoist on the test surface with the wheels towards the stop(s) (see Figure 14).

d}jﬂtmmy shown in Figure 2, apply the maximum load to the hoist. The dummy shall be i

position the hoist is able to achieve.

the hoist loses its equilibrium (balance), record the angle of inclination.

aded (forwards stability)

hoist on the test surface with the wheels towards the stop(s) (see Figure 14).

Using the dymmy shown ifa Figure 2, apply the maximum load to the hoist. The dummy shall be i

most adverg

Incline the {
(balance). If

e position the hoist is able to achieve.

the hoist loses its equilibrium (balance), record the angle of inclination.

unloaded hoist on the test surface with the wheels towards the stop(s) (see Figure 14}.

rded

on of

est plane gradually until the required angle is reached orhe hoist loses its equilibrium

n the

est plane gradually until the réquired angle is reached or the hoist loses its equilibrium

n the

est planevgradually until the required angle is reached or the hoist loses its equilibrium

6.3.25 L

Position the

aded (Sideways stability)

hoist on the test surface with the wheels towards the stop(s) (see Figure 14).

Using the dummy shown in Figure 2 and having the body-support unit (if fitted) at its maximum length,
apply the maximum load to the hoist. The dummy shall be in the most adverse position the hoist is able

to achieve.

Incline the test plane gradually until the required angle is reached or the hoist loses its equilibrium
(balance). If the hoist loses its equilibrium (balance), record the angle of inclination.
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6.4 Immobilizing device (brakes)

6.4.1 Requirements for immobilizing device (brakes)

An immobilizing device shall be provided for mobile hoists. When tested in accordance with 6.4.2 a
maximum movement of 10 mm in any direction is allowed.

6.4.2 Test methods for immobilizing device (brakes)

To ensure that the requ1rement descrlbed in 6.4.1 1s fulfilled, a hoist shall be posmoned on a 1° slope
with the . in the most
advefse position usmg the dummy shown in 1gure 2. Hold that p051t10n for a minimum time period of
1 mip and measure the distance the device has moved.

6.5 | Moving forces

6.5.1 Requirements for moving forces

The maximum forces required for moving the hoist when tested with\the maximum load [on the hoist
shalllbe:

a) starting: 160 N;

b) driving (pushing/pulling): 85N.

6.5.21 Test methods for moving forces
The test shall be carried out on a flat, smooth and horizontal steel plate.

The hoist shall be loaded with the maximum load using the dummy shown in Figure 2 with the lifting
armg/hooks set to obtain the maximum hoisting reach.

The ¢astors shall be set at 180° to the direction of pushing/pulling.

Using a dynamometer, a starting force is gradually applied to the push handle until the ho}st begins to
move. Repeat five (5) times. The highest force noted during these tests shall be recorded as|the starting
force.

The §tarting force shath be applied and recorded as follows:

a) ]: the forwards direction;

b) the backwards direction.

6.6 | Durability

6.6.1 Requirements for durability

After testing in accordance with the requirements of 6.6.2 the hoist shall function as intended with the
maximum load and when unloaded and shall show no signs of permanent deformation or wear that
could affect its function.

6.6.2 Test methods for durability

6.6.2.1 The hoist shall be placed on a horizontal surface with the base locked in the most adverse
position. The hoist shall be secured against moving on the surface.
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6.6.2.2 For manually operated hydraulic hoists, the stroke of the pump lever shall be as long as
possible, but the end stops of the pump shall not be activated at any time.

6.6.2.3 The working:pause ratio (duty cycle) during test shall be 15:85, if not otherwise stated by the
manufacturer. If the hoist is intended to be operated at varying rates, then the durability test will be
performed using the rate that represents the most adverse condition, as stated by the manufacturer.

6.6.2.4

purpose of durability test only, as agreed with the manufacturer of the hoist.

If necessary;, it is permissible to use an alternative power supply instead of the battery for the

6.6.2.5 Mq
manufactur

6.6.2.6 Su
Raise and lo
in the lifting
of the lifting

6.6.2.7 R¢g
end-limiting

6.6.2.8 Dy
swing indug

6.7 Requ

6.7.1 Pre

wer the arms and/or hooks of the hoist through the full stroke/range. Ensure-that the g

intenance during testing shall only be carried out if specifically required by
brin his service manual.

spend a load equal to 75 % of the maximum load on the hoist lifting arms,dnd/or h

cycle and the loading and unloading always occurs when the hoist is at.the lowest poq
cycle.

peat the lifting cycle of the hoist for 11 000 lifting cycles ensuging that the bottom an
devices are activated.

ring the lifting cycle the load shall be allowed to adjustito the vertical in such a way th3
es only a negligible dynamic element.

irement for information supplied by theimanufacturer

sale information

This subcla
in addition

The manufa

:IIO

functiomal dimensions as given(imFigures 1, 13 and 15;

the totall mass of the hoist excluding body-support unit;

se specifies requirements for mobite-hoists for transferring a person in standing poq
those specified in 4.13.2.1.

cturer shall provide at least.the following information:

ing diameter;

the use‘oftools;

s of'the heaviest detachable part of the hoist.

the

boks.
ause
ition

d top

t the

ition

iber of partsand the identification of those parts into which the hoist can be disassenpbled

Stationary hoists — Specific requirements and test methods

ral requirements

This clause specifies requirements and test methods for stationary hoists in addition to those specified

a)

b) the tury

c)

d) the nunj
without

e) themag

7

7.1 Gene

in Clause 4.
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7.2 Specific safety requirements
7.2.1 Requirements for specific safety requirements

7.2.1.1 Ceiling hoists that are able to move from one system to another via a “points or switch”
system shall incorporate a locking gate. The locking gate shall be fitted with an interlock device that
only allows the hoist to move between one system and the other when the locking gate is in its correct
position.

7.2.1.2 If a hoist is able to produce motorized horizontal movement, then its linear rate shall be
limited to 0,3 m/s.

7.2.1[.3 After the test specified in 7.2.2.3, the hoist and end stop shall not be adversely affected.

7.2.1.4 If the vertical movement of the CSP is limited by using electrical switches, then an additional
devige shall be fitted to ensure that any failure of the limiting switches does not create a dangerous
situation.

7.2.1.5 Maximum deflection of any horizontal track used in the donstruction of a hoist $ystem shall
not He more than 1 mm in every 200 mm of track length.

7.2.1 Test methods for specific safety requirements

7.2.2.1 The requirements of 7.2.1.1 shall be detertined through functional test and verification of
the manufacturer’s installation instructions and byinspection.

7.2.2.2 Therequirements of 7.2.1.2 shall bedetermined by measurement.

7.2.4.3 For hoists that are moved niamtally in a horizontal direction, the hoist under lpad shall be
driven into the end stop of the track~100 times at 1,5 m/s. For hoists that are moved with the use of
motdrs the hoist will be driven inte the end stop at the maximum linear rate of the hoist.

7.2.2.4 The requirements“ef 7.2.1.4 shall be determined by rendering the normal limit switch
inoperative and checking'that the second device operates.

7.2.2.5 When atrack, installed in accordance with the manufacturer’s instructions is [oaded with
the aximum lead, the deflection between each set of fixings of the track shall be recorded in the test
report.

7.3 | Static strength (free-standing stationary hoists only)

7.3.1 Requirements for static strength (free-standing stationary hoists only)

After the static test as defined in 7.3.2, the hoist shall function as defined by the manufacturer. There
shall be no deformation or wear that could affect its function.

7.3.2 Test methods for static strength (free-standing stationary hoists only)

The hoist and lifting devices shall be loaded statically according to the procedures and order described
below.

The hoist shall be set in the most adverse position and placed on a 10° inclined surface and secured
against tipping but not against deformation. The hoist shall then be loaded with 1,25 x maximum load
for a period of 5 min in the most adverse condition.
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The test is then performed with the surface horizontal and with 1,5 x maximum load for 20 min.

7.4 Static stability (free-standing stationary hoists only)

7.4.1 Requirements for static stability (free-standing stationary hoists only)

During the static stability test according to 7.4.2, both unloaded and under maximum load, the hoist
shall not lose its equilibrium (balance) at the following angle:

— any direction 10°.

7.4.2 Tesf

7.4.2.1 Gg

The tests sh|
regarding th

methods for static stability (free-standing stationary hoists only)

tneral

all be carried out in the most adverse direction with the hoist in its mostunstable pog
le position of the CSP and supporting structure.

7.4.2.2 Unloaded

Position the

Incline the {
(balance). If

Repeat the

7.4.2.3 Lg

unloaded hoist on the test surface (see Figure 16).

the hoist loses its equilibrium (balance), record the angle of inclination

est in the other three directions.

aded

ition

est plane gradually until the required angle is reached“or the hoist loses its equilibrium

Attach the maximum load to the CSP in such a way that the load is able to move freely. Repeat the

procedure 3

For hoists W

the back reg
350 mn{

For stretchd

s for the unloaded hoist.

ith rigid body-support units, the-Ccentre of gravity of the load shall be placed in relati
t according to Figure 3 but not more than:

from the front edge of theseat.

rs, apply the loads ds;shown in Figures 4 and 7.

On to

Key
1
a

test load
stability

46

=k

angle = 10°

Figure 16 — Stability test for free-standing stationary hoists
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7.5 Static strength for all other stationary hoists

7.5.1 Requirements for static strength for all other stationary hoists
After the static test according to 7.5.2, the hoist shall function as defined by the manufacturer.

There shall be no deformation or wear that could affect its function.

7.5.2 Test methods for static strength for all other stationary hoists

The hoist shall be fixed to a building structure in accordance with the manufacturer’s instructions.

The ]IlOiSt shall then be loaded with 1,5 x maximum load for a period of 20 min.
7.6 | Requirement for information supplied by the manufacturer

7.6.1 User information
This|subclause specifies requirements for stationary hoists in addition®othose specified in 4.13.2.2

The manufacturer shall provide the installer of the hoist with details of the loads being applied to the
attaghment points.

8 Non-rigid body-support units — Specific requirements and test methods

8.1 | General requirements

This|clause specifies requirements and test methods for non-rigid body-support units in addition to
thosé specified in Clause 4.

Aftey being tested according to 8.3, the:body-support unit shall show no signs of damage thpat can affect
the spfety and function.

After the tests in 8.3, the body-support unit shall be subjected to an extensive inspection during which
attertion shall be given to all parts, i.e. fabric, seams, stitching, loops, loop fixations, and fabric at the
positions in which rigid parts-are received in the fabric.

The ¢onnecting means’en the non-rigid body-support unit shall still function normally aftef the test.

The finit shall beprovided with an indication showing the types and design of spreader baif with which
it cap be used. This information may be given in the instructions for use. Further information can be
found in Annex/C.

8.2 | Requirements for material and seams of the non-rigid body-support unit

8.2.1 Ifthe material used in the construction of the body-support unit is claimed by the manufacturer
to be flame-retardant, then the material shall not exhibit progressive ignition or flaming ignition when
subjected to the test methods in EN 1021-1 and EN 1021-2.

NOTE There is guidance on other test methods in EN 1021-1:2014, Annex A and EN 1021-2:2014.

8.2.2 When cleaned and/or disinfected according to the manufacturer's instructions, the body-
support unit shall not shrink more than 5 % of its length and width.

8.2.3 When cleaned and/or disinfected according to the manufacturer’s instructions the label shall
be readable by persons with normal eyesight or corrected-to-normal eyesight
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8.3 Test methods for non-rigid body-support unit

8.3.1 Test methods for non-rigid body-support unit designed to be laundered

If the body-support unit is designed to be laundered, it shall be cleaned and dried 10 times in accordance

with the ma

nufacturer's instructions.

Any dimensional change shall be determined by measurement.

8.3.2 Test method for durability for non-rigid body-support unit

The non-rig
points at ho

The non-rig
the loading
other load W
body-suppo

Non-rigid b
loaded and {
making surg

The number
cycles.

NOTE
use is 500 liff

The number

100 lifting clycles.

After the dufrability test, the body-support units shall be tested with a static load of 1,5 x the maxi
load for 20 rpin.

8.4 Requirement for informationsupplied by the manufacturer

8.4.1 Pre;sale information

This subclayse specifies requirements for non-rigid body-support units in addition to those specifi
4.13.2.1.

The following shall be included as a note:

Any organization that purchases hoists and body-support units shall make sure, that
combinationj(§}yare safe either by requiring compatibility documentation for the combinati

from the manufacturer(s) or by performing compatibility testing themselves nereby transierrin
responsibilit

8.4.2 Use

Unless otherwise specified by the manufacturer, the number of cycles representing one year of n

d body-support unit shall be attached to the spreader bar of the hoist or to the attach
sts not designed with a spreader bar.

d body-support unit is loaded with the maximum load. The load can be shaped as to re
that would be applied to the non-rigid body-support unit in normal use,e.g."a dumn
rithout sharp edges can be used. The most adverse position/part in relation-to the non
[t unit connecting means shall be used.

bdy-support units shall be loaded for 25 s per cycle. The non-rigid body-support u
inloaded as many times as calculated by the manufacturer based on the expected life
that the connection point is not weight-bearing between thétest cycles.

of cycles for washable and wipeable non-rigid body-support unit shall be at least 500 li

ing cycles. See Annex A.

of cycles for disposable or single person.use non-rigid body-support unit shall be at

ment

flect
hy or
rigid

nit is
time,

fting

rmal

least

muim

ed in

the
on(s)

y for a safe combination to the organization.

r information

g the

This subclause specifies requirements for non-rigid body-support units in addition to those specified in

413.2.2.

The manufa

cturer shall provide the following information:

a) details about the materials used in the manufacture of the body-support unit, flammability
included;

b) details about the method by which the body-support unit can be adjusted or removed;
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a warning to the user that a risk assessment shall be carried out to ensure that the correct size,
type and shape of body-support unit is being used for the person with disability.

Labelling

This subclause specifies requirements for non-rigid body-support units in addition to those specified in
413.3.

The manufacturer shall provide the following information on a label that is permanently fixed to the
body-support unit:

a)

b)

)

d)

f)

g)
h)

j)

1 . il h 1 de e
HT SIZT UTULIIT UUUYy=5UppuUlt UIlIg,

q

q

|

f

1

q

]

q

|

q

gpreader bar;

if a body-support unit is unsuitable‘for a specific target group(s);

g warning not to use a damaged or badly worn body-support unit;

3 warning/attentioh mark that indicates if the body-support unit is not intended to b
The following-Symbol from ISO 3758 shall be used, see Figure 17;

OTE Further information regarding colour coding can be found in Annex D.

warning/attention mark that which refers the carer to the instructions forise of the
ody-support unit;

arking to indicate if the body-support unit is designed only to be used on one dedic

in indication of the method by which the body-support unit shall be cleaned and/or
Any symbol used shall conform with ISO 3758;

NOTE It might not be possible to include all the following information on the body-supp
uggested that any other information be given in the instructions for use.

ield of application, directions for use for each design of the body-support unit;

he method of lifting, particularly the attitude, namely sitting, sitting/recumbent or

hoist and/or

ated type of

disinfected.

ort unit. It is

recumbent,

ind any other important information regarding choice of type, design and application method;

NOTE Further information can be found in Annex C.

| warning/attention mank that indicates that if a non-washable body-support unfit has been

hundered, it shall not be used;

r 1

b Jaundered.

L |

Figure 17 — Symbol for 'not washable' (ISO 7000-3123)

9 Rigid body-support units — Specific requirements and test methods

9.1 General requirements

This clause specifies requirements and test methods for rigid body-support units in addition to those
specified in Clause 4.
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Should the body-support unit not be permanently attached to the hoist, the design shall prevent
inadvertent detachment. If the material used in the construction of the body-support unit is claimed to
be flame-retardant by the manufacturer, the material shall not exhibit progressive ignition or flaming
ignition when subjected to the test methods in EN 1021-1 and EN 1021-2.

NOTE There is guidance on other test methods in the EN 1021-1:2014, Annex A and EN 1021-2:2014.

9.2 Requirements for backrest

The angle between the sitting part and the backrest shall be not less than 90°.

9.3 Requhrements and test methods for durability

The rigid bgdy-support unit, in combination with the hoist, shall be subjected to the sametests 3s for
the completg lifting-device.

The locking|system of detachable body-support units shall be function tested for at least 1 000 cydles.

After the duyrability tests, the rigid body-support unit and the locking systemi.shall still functign as
specified by|the manufacturer.

9.4 Requirement for information supplied by the manufacturer

9.4.1 Usef information

This subclayise specifies requirements for rigid body-support‘units in addition to those specifigd in
413.2.2.

The manufafturer shall provide the following informatien:
a) details about the materials used in the manufacture of the body-support unit;
b) details about the method by which the h6dy-support unit can be adjusted or removed;
c) the size|of the body-support unit, if.applicable;
NOTE Further information regarding colour coding can be found in Annex D.

d) a warning to the user that“arisk assessment shall be carried out to ensure that the correct|size,
type anf shape of body-Support unit is being used for the person with disability.

9.4.2 Labglling

This subclapise spécifies requirements for rigid body-support units in addition to those specifigd in
4.13.3.

The manufacturersitatt provide the fottowing information o a fabet that 15 permanentty fixed to the
body-support unit:

a) awarning/attention mark that refers the carer to the instructions for use of the hoist and/or body-
support unit;

b) anindication if the body-support unit is designed only to be used on one dedicated type of hoist;

¢) an indication of the method by which the body-support unit shall be cleaned and/or disinfected.
Any symbol used shall conform to ISO 3758;

NOTE It might not be possible to include all of the following information on the body-support unit. It is
suggested that any other information be given in the instructions for use.

d) field of application, directions for use for each design of the body-support unit;
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recumbent,

e) the method of lifting, particularly the attitude, namely sitting, sitting/recumbent or
but also other important information regarding choice of type, design and application method;
f) if a body-support unit is unsuitable for a specific target group(s);
g) awarning not to use a damaged or badly worn body-support unit;
h) the size of the body-support unit, if applicable.
NOTE Further information regarding colour coding can be found in Annex D.
10 Iﬂmmmmm:sp'mﬂn’sqmmmmm—
10.1 General requirements

10.1{1 General

This|clause specifies requirements and test methods for bathtub hoists.(Therefore, unlesg
stategd, bathtub hoists shall not fulfil the requirements in Clause 4.'and Clause 7 as th
requjrements have been included in the present clause.

For

fronty edge of the body-support unit measured halfway across'the width of the said body-:
(see Figure 9).

10.1{2 Risk analysis

The tequirement of 4.1.1 shall apply.
10.1{3 Ergonomic factors
10.1]3.1 The requirements of 4.1.2 shall apply.

10.1J3.2 The maximum weighit'of a complete bathtub hoist shall be indicated on a label {
placdd in a prominent positign:

If the bathtub hoist is dble to be split into a number of parts, and any one of those parts v
than|10 kg, the maximum weight of each part over 10 kg shall be indicated on those parts.

10.1}4 Noise

The requirements of 4.1.3 shall apply.

10.1l5 annfy of mnving and folding parts

the purposes of this clause, it is necessary to create a reference point. This shall be the

specifically
e applicable

point on the
upport unit

hat shall be

veighs more

The requirements of 4.1.4 shall apply.

10.1.6 Prevention of traps for parts of the human body

The requirements of 4.1.5 shall apply.

10.1.7 V-shaped openings

The requirements of 4.1.6 shall apply.
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10.2 General test methods

10.2.1 Test conditions

The requirements of 4.2.1 shall apply.

10.2.2 Test equipment

10.2.2.1 The requirements of 4.2.2.1 and 4.2.2.2 shall apply.

10.2.2.2 Te
simulate th{

NOTE Se
10.2.2.3
10.2.2.4
10.2.2.5 Th

10.2.3 Per

The require

10.2.4 Test{

The require

10.3 Safet

5t load: for the purposes of this subclause, this shall take the form of a load that is;al
loads as applied by the human body.

e Figures 3 and 4 for positioning the loads.

The requirements of 4.2.2.4 to 4.2.2.7 shall apply.
The requirements of 4.2.2.8 shall not apply.

e requirements of 4.2.2.9 shall apply.

missible errors of test equipment

ments of 4.2.3 shall apply.

[ report

ments of 4.2.4 shall apply.

y requirements

10.3.1 Genleral safety requirements

10.3.1.1 Un
person of 17

10.3.1.2

10.3.1.3

less specifically designed to do otherwise, every bathtub hoist shall be capable of lift
0 kg mass, excludifigthe mass of any body-support unit.

The requitements of 4.2.5.2 to 4.2.5.17 shall apply.

Whena hoist is intended to be used by a person with disability on their own,

necessary t
potentially

|

ensure that, in the event of a failure of the hoist, the person with disability is not lef|

le to

ing a

it is
tina

angerous situation.

EXAMPLE

This could be an incorporated emergency raising device, or it could take the form of a warning in
the instructions for use, the fitting of an alarm system or the supply of a conveniently placed telephone etc.

10.3.1.4 The requirements of 4.2.5.19 to 4.2.5.30 shall apply.

10.3.2 Test methods for general safety requirements

10.3.2.1 The requirements described in 10.3.1.1 shall be confirmed through practical test and

inspection.

10.3.2.2

52

The test methods of 4.2.6.2 to 4.2.6.17 shall apply.
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10.3.2.3 The requirements described in 10.3.1.3. shall be confirmed through inspection.

10.3.2.4 The test methods of 4.2.6.19 to 4.2.6.30 shall apply.

10.4 Body-support units

The requirements and test methods of 4.3 shall apply.

10.5
The 1

10.6
The 1

10.7
The 1

10.8
The 1

10.9

10.9

Aftel
maxi

10.9

10.9
adve
insta

supp

10.9
many
perfd

Spreader bar

equiTenTents amd test methods of 25 stattapply:
Performance

equirements and test methods of 4.6 shall apply.

Rate of movements of the hoist

equirements and test methods of 4.7 shall apply.

Operating forces/torques

equirements and test methods of 4.8 shall apply.
Durability

1 Requirements for durability

testing in accordance with the requizements of 10.9.2, the hoist shall function as inten
mum load and shall show no signs:of permanent deformation or wear that could affect

2 Test methods for durability

2.1 The hoist shall be fixed/mounted as specified by the manufacturer and/or placed
se condition on the (test surface as specified in 4.2.2.1 or in accordance with the ma
llation instructions./The hoist shall be tested in the most adverse position regardir
ort unit.

2.2 Theworking: pause ratio (duty cycle) during test shall be 15:85 if not otherwise s
ifacturerIf the hoist is intended to be operated at varying rates, then the durability]
rmed/using the rate that represents the most adverse condition as stated by the manuy

Hed with the
its function.

in the most
nhufacturer’s
g the body-

tated by the
test will be
facturer.

10.9.2.3 If necessary, it is permissible to use an alternative power supply instead of the battery for the

purp

ose of durability test only, as agreed with the manufacturer of the hoist.

10.9.2.4 Maintenance during testing shall only be carried out if specifically required by the
manufacturer in the service manual.

10.9.2.5 Position the load on the hoist as shown in Figures 3, and 4. Raise and lower the hoist through
one complete lifting cycle.
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10.9.2.6 Repeatthelifting cycle of the hoist for a total of 11 000 lifting cycles, according to the following
schedule, and conduct the tests in the order shown:

a)

the top and bottom limiting devices are activated;

raise and lower the CSP of the hoist at its maximum rate with no load for 1 000 cycles, ensuring that

b) 10 000 lifting cycles with the maximum load; for electrical hoists, activate the lower end-limiting
device for approximately of 1 s in every lifting cycle.

10.10 Static strength and stability

10.10.1Reduirements for static strength and stability

10.10.1.1Af]
manufactur

10.10.1.2
shall not be

The require

10.10.1.3
manufactur

10.10.2Tes}

10.10.2.1
procedures

The hoist s
condition or]

instructiony.

The hoist sh

The hoist sh
for 5 min in

5° forw

The test is
20 min.

Ler the static test as defined in 10.10.2.1, the hoist shall function as defined by
er. There shall be no deformation or wear that could affect its function.

Maximum deflection of any horizontal track used in the construction of a hoist sy
more than 1 mm in every 200 mm of track length.

ments do not apply to bathtub hoists that are placed in or mounted on a bathtub.

After the static test as described in 10.10.2.3, the hoist'shall function as defined b
br. There shall be no deformation or wear that could affect its function.

. methods for static strength and stability

The hoist and lifting devicessshall be loaded statically according td
hnd order described below.

hall be mounted as specified by. the" manufacturer and/or placed in the most adjy
the test surface as specified in 4:2.2.1 or in accordance with the manufacturer’s install

all be tested in the most adverse position regarding the body-support unit.

all then be loaded with 1,25 x maximum load and the hoist on the plate or test bath f{
the following directions:

hrds, backwards)and sideways.

' the

stem

y the

the

rerse
htion

ilted

then performed with the plate or test bath horizontal and with 1,5 x maximum load for

10.10.2.2

If applicable for the hoist, a test sample of a track installed in accordance with the

manufacturer’s instructions (but with a minimum of two fixings) is put under maximum load. Deflection
between each set of fixings of the track shall be recorded in the test report.

10.10.2.3

If applicable, the hoist shall be fixed to a typical building structure in accordance

with

the manufacturer’s instructions. The hoist shall then be loaded with 1,5 x maximum load for a period of

20 min.

10.11 Hydraulic components

The requirements and test methods of 4.10 shall apply.
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2 Pneumatic components

The requirements and test methods of 4.11 shall apply.

10.1

3 Specific safety requirements

10.13.1Requirements for specific safety requirements

If a hoistis able to produce powered horizontal movement, then its linear rate shall be limited to 0,3 m/s.

10 1". 2.7 'y 1o | £, £ £ a 'S
ADP.4 TCOSTIITUIUUS IUT SPTUIIIT S4ITLYy TTYUITTIIITIILS

The 1

10.14 Non-rigid body-support units

The 1

10.15 Rigid body-support units — Requirements

The 1

10.1/6 Requirement for information supplied by the:manufacturer

10.1
The 1

10.1
The 1

10.1
The 1

In agldition, the manufa¢turer shall provide relevant labelling indicating to the user

posit
relev

components hasamass in excess of 10 kg.

equirements of 10.13.1 shall be determined by measurement.

equirements and test methods of Clause 8 shall apply.

equirements and test methods of Clause 9 shall apply.

H.1General

equirements of 4.13.1 shall apply.

.2 Instructions for use

equirements of 4.13.2 shall apply.

p.3Labelling

equirements of 4.13.3 shall apply.

ion(s) for lifting;and handling the bathtub hoist (see 10.1.3). The manufacturer shall
ant labelling)te” indicate the mass of each of the components in the event that a

the correct
hlso provide
ny of those

©ISO

2021 - All rights reserved

55


https://standardsiso.com/api/?name=59fe1474c88ea29c1144d11f37513f14

ISO 10535:

2021(E)

Annex A
(informative)

Rationale for specific safety requirements

A.1 Rationale for noise

ISO 17966:2
Noise emittg

A.2 Ratic

Rationale fo|

Only for mg
reasons.

In some

016, 6.2 states that audible warning device shall generate alarm signal of at least65
ed by the hoist should not exceed 65 dBA in order not to interrupt alarm signals:

pnale for minimum maximum load
r4.2.5.1:

bile hoists: 120 kg maximum load requirements are excessive _because of the follo

countries, there is a demand from some people for smaller'mobile hoists that can easi

transpdrted in the boot of a car, e.g. in relation to holiday trips:

Starting
maximy

Large n
do not f

A.3 Ratic

Rationale fo

In Europe a
This is used|
person with
safety facto

The safe vel

A.4 Ratic

force requirements in 5.5.1 can be very difficult to fulfil for some mobile hoists
m load of 120 kg.

obile hoists are not compatible with building’code in some Asian countries and, as a r{
tin some houses and care facilities in Asia.

pnale for rate of powered horizontal movement
r 4.7.3:

hd USA, a low gait rate is defined as a walking rate below 0,8 m/s in the 4-m walking]
as one of the criterid for diagnosing sarcopenia (a type of muscle loss). And transferr
disability with 0,8-m/s is considered inherently safe. For powered horizontal movem
" of 2 is appliedte’compensate additional risks associated with automation.

bcity of horizontal movement of 6 km/h is adopted from the ISO 7176 series.

pnale’for durability test of non-rigid body-support unit

dBA.

wing

ly be

with

psult,

test.
ing a
ent, a

Rationale f

Q" 9.
Oron .

The 10 000 lifting cycles of a hoist at maximum load has typically been translated into 10 years of
intended use. Factored into 1 year, the number of cycles at maximum load per year is 1 000. Considering
the sling is washable and needs to be taken out of use for washing. A person with disability re-using the
sling should have more than one sling, so at least 2, which results in the 500 lifting cycles per year.

It is intended to be disposed of after a short duration (e.g. a few weeks) or when they are soiled or
damaged. It typically has a shorter expected life than non-rigid body-support unit which are intended
to be washed or cleaned. It is therefore considered acceptable that the number of loading cycles for
testing be lowered from 500 cycles per year for non-rigid body-support unit to 100 cycles in total for
disposable non-rigid body-support unit, considering their shorter expected operational lifetime.
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A.5 Rationale for V-shaped openings
Rationale for 4.1.6:

To reduce neck entrapment with regards to wedging of the neck, angles for V-shaped entry into the
openings should be greater than 75° The 75° angle reflects an understanding that at some point, a
narrow angle creates a V-shaped space or geometry that could be conducive to entrapment. The
75°angle was chosen by reviewing the tools to assess entrapment risk for swimming pool equipment
(see EN 13451-1) and making changes suitable to application on assistive products by increasing the
wedging minimum angle of 60° to 75°. The 75° angle reduces the risk of entrapment of the person with
disability, through hooking of the neck and head in the V-shaped opening the wider angle allows the
perspmnto pull s head free from a vertical opening with tess effort. This 15 essentiat when|considering
a wepk or confused person with disability.
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Annex B
(informative)

Periodic inspection and maintenance

B.1 General

When defin
between ins
and body-sy
annual insp

NOTE In
B.2 Requ
B.2.1 Log

All mainten
be kept by 1
hoist.

Each hoists
that it shall

Everyinspe
together wi

other indication displayed shall also be reported.

Labelling orj
year and mg
the inspecti

pection and maintenance. Periodic inspection and any needed maintenance ©of.the
pport unit shall be performed according to the manufacturer’s instructionsln.gener
pction is advised on the critical parts.

spection and maintenance can be carried out simultaneously.

irements and responsibilities

book and labelling

hince records shall be recorded in the logbook stored.on'paper or digitally. The logbook
he owner, who is responsible for the inspection and the logbook and maintenance d

hall have its own logbook, which is identifiable'of the serial number of the hoist. This nj
be immediately available for carrying outthe inspection and maintenance of the hoist

Ction or maintenance of the hoist shallbe recorded in the logbook and reported to the oy
th the signature of the inspector.orthe technician. The due date of the next inspecti

hoists and any rail system.shall indicate next inspection/maintenance as with a mini
nth and be marked witlrthe€ name of the company, facility, organization who has perfo
bn and maintenance.

B.2.2 lnslection of the hoist

The hoist s

inspect

inspect

uld be inspécted visually and/or physically where applicable:
on fordrregularities and defects that are immediately visible;

on for the presence and the legibility of any label of the product information;

ng the recommendations for periodic inspection and maintenance, a distinction was nlnade

hoist
h], an

shall
f the

eans

vner,
bn or

mum
rmed

inspection of welds;

inspection for corrosion;

hoists fixed to a wall, floor or ceiling should be inspected; see B.2.3;

58

inspection of the operation of turntables, transition gates and dynamic coupling;
inspection of pivot and hinge points;

inspection of the wheels of the mobile hoist;

inspection for the presence of the instructions for use and/or the user's operating instructions;

physical inspection and locking of fasteners. The fastening to the wall, floor or ceiling of stationary
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nspection of the electrical installation;
nspection of the hydraulic system;

nspection of the runners;

— inspection of mobile hoists shall include a full lifting cycle with maximum load of the hoist. For
stationary hoists the inspection shall include a lifting cycle of minimum of 500 mm. This shall be
performed in the top of the lifting range, using extensions if needed in order to prevent dangerous
situations. Inspection shall include a test through the entire rail system with maximum load of the
hoist.

B.2
Cond

If the

— ]
1

— 1
— 1
— 1
Alter

— 1
q

B.2.

Periq
state
whet

Insp
with
dam

.3 Inspection of fastening systems of stationary hoists

uct inspection of all fastening of the rail system, which shall include:

[heck that all connection points, brackets to structure are tightened with recommend¢

[heck that all connection points, brackets to rail system are tightened with recommen
above is not possible:

Perform a load test according to maximum load of the rail’system on crucial placeq
egister in logbook:

Deflection before load test;
Deflection with maximum load;
Deflection after load test.
native:

Perform a static load test with 1,5 xtmaximum load (not full lifting cycle) of the raj
rucial places/points, e. g. rail connections, rail ends for a period of minimum 20 min.

I Inspection of body-support units

dic inspection of the non-rigid body-support unit should be undertaken at the tiy
d by the manufactuter, 'but at least every 6 months. More frequent inspections can
e a non-rigid body<Support unit is used or cleaned more frequently than normal.

pctions should be performed by a person who is suitably and properly qualified and wel

hge, weaf.or potential failure and readability of labels.

bd torque;

Hed torque;

/points and

| system on

ne intervals
be required

| acquainted

the designsuse and care of the body-support unit. The inspection should focus on fingling signs of

Thednspection record should be retained safely for examination in the event of an inci

— date of inspection;

— identification details and serial number of the body-support unit;

— information about the condition of the body-support unit;

— date next inspection is due;

— identification and signature of the inspector.
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