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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 procedures used to develop this document and those intended for 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 accordance with the
editorial 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 document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction 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 convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence 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 Committee ISO/TC 173, Assistive products, in collaboration
with the European Committee for Standardization (CEN) Technical Committee CEN/TC 293, Assistive
products 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
revised.

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;

— requirement 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.

This corrected version of ISO 10535:2021 incorporates the following correction:

— in4.2.5.2, the sentence "Electrically operated hoists shall conform to [EC 60601-1:2005+AMD1:2012,
Clause 14 regarding electrical safety unless requirements are covered by this document." has been
added at the beginning of the first paragraph.
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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.
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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 transfer of persons with disabilities. The document applies to the following products classified in
1S0 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 with 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 and stationary hoists. Some of the requirements and
test methods are general and others are only valid for specific product types.

Annexes A, B and C provide general recommendations.

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

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

The requirements of this document are formulated with regard to the needs of both the persons 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. Docu ments

Document Sharinngub
© IS0 2021 - All rights reserved

Full document details: ISO 10535-2021(2023)


http://www.avadocuments.com/doc/iso-10535-2021-2023
http://www.avadocuments.com/doc/iso-10535-2021-2023

ISO 10535:2021(E)

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
IEC 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

[EC 60601-1-2:2014, Medical electrical equipment — Part 1-2: General requirements for safety — Collateral
standard: Electromagnetic compatibility — Requirements and tests

[EC 60601-1-11, Medical electrical equipment — Part 1-11: General requirements for basic safety and
essential performance - Collateral Standard: Requirements for medical electrical equipment and medical
electrical systems used in the home healthcare environment

[EC 61672-1, Electroacoustics — Sound level meters — Part 1: Specifications
EN 853, Rubber hoses and hose assemblies — Wire braid reinforced hydraulic type — Specification
EN 854, Rubber hoses and hose assemblies — Textile reinforced hydraulic type — Specification

EN 1021-1, Furniture — Assessment of the ignitability of upholstered furniture — Part 1: Ignition source
smouldering cigarette

EN 1021-2, Furniture — Assessment of the ignitability of upholstered furniture — Part 2: Ignition source
match flame equivalent

EN 13480-3:2017, Metallic industrial piping — Part 3: Design and calculation

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31
adverse condition
condition in which failure is most likely to occur

3.2
attendant
person who operates the hoist if not the person with disability (3.36)

3.3
backrest
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
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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

ceiling hoist

equipment for transferring by lifting and moving a person in a specific location by an overhead mounted
system 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 1 to entry: This point may be a connecting point.

3.9
connecting point
part to which the body-support unit (3.6) attaches

3.10

control device

part or parts of the hoist that operate the lifting and lowering mechanisms of the central suspension
point (3.8) as well as other functions

EXAMPLE The leg opening of the mobile base.

3.11

disposable 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 be used by only one person

3.12
end-limiting device
device that stops any movement at a predetermined end position

3.13

field of application 1

intensive/critical care provided in a hospital where 24 h medical supervision and constant monitoring
is required, and provision of life support system/equipment used in medical procedures is 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.
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3.15

field of application 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 with disability.

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

3.16

field of application 4

care provided in a domestic area where hoists are used to alleviate or compensate for an injury,
disability or disease

Note 1 to entry: This excludes use in all other application environments (e.g. nursing homes, rehabilitation and
geriatric facilities) when a hoist is purely designed for application environment 4.

3.17

field of application 5

outpatient (ambulatory) care that is provided in a hospital or other medical facility under medical
supervision, where hoists are provided for the need of persons with illness, injury or disability for
treatment, diagnosis or monitoring

3.18
flexible device
component along with any associated joining components that functions as a lifting device (3.26)

EXAMPLE A chain, tape or rope.

3.19
footrest
part of the body-support unit (3.6) that provides support to the feet of the person being lifted in a hoist

3.20
forwards
intended direction of travel, as indicated by the manufacturer in the instructions for use

3.21

free-standing stationary hoist

equipment for transferring by lifting and moving a person in an area limited by the system with the
hoist free-standing on the floor

3.22
hoisting range
vertical difference between the maximum and minimum heights of the central suspension point (3.8)

Note 1 to entry: See Figure 1, footnote m.

3.23

hoisting reach

unimpeded horizontal distance between the structure and a vertical line through the central suspension
point (3.8) at a given height within the hoisting range (3.22)

Note 1 to entry: See Figure 1, footnotes a, b, c.

3.24

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;
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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
device that performs the lifting function

Note 1 to entry: The lifting machinery can be a hydraulic, mechanical or electrical apparatus.

3.28

locking gate

device that ensures a hoist cannot move from one track to another unless both tracks are in the correct
position

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

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

3.31

mobile hoist

equipment for transferring by lifting and freely moving a person independent of a fixed installation or
other allied device

Note 1 to entry: See Figure 1.

3.32

mobile hoist for transferring a person in standing position

equipment for transferring 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 knee support

3.33

multi-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.
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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, or a combination thereof

[SOURCE: ICF 2001, WHO]

3.37

portable

equipment intended 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 seat or recumbent device, manufactured from rigid materials (if necessary padded), or
flexible materials encased by a frame, for providing support to a person being lifted in a hoist, with its
associated attachment structure

3.40

single-fault condition

condition in which a single means for reducing the risk resulting from a hazard is defective or a single
abnormal condition is present

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

3.42

spreader bar

rigid construction with more than one connection point on to which the body-support unit (3.6) is
attached

3.43

stationary hoist

piece of equipment, with which a person is lifted, 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.
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Dimensions in millimetres
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Key
1  highest position k' Maximum height of CSP.
2 maximum hoisting reach position I Minimum height of CSP.
3 lowest position m  Hoisting 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 or a part of the hoist has a mass of more than 10 kg and is intended by the manufacturer to
be portable, then the hoist shall either be provided with suitable handling devices (e.g. handles, lifting
eyes) placed to enable the hoist to be carried by two or more persons, or the manufacturer’s information
shall indicate the points where the hoist can be lifted safely and describe how it shall be handled during
lifting, assembly and/or carrying. If practical, the component parts shall be labelled to indicate where
the hoist can be lifted safely and/or how it shall be handled during lifting, assembly and/or carrying.

Grips, handles and pedals shall suit the functional anatomy of the user, according to the intended use
and meet with the following requirements:

a) the distance between any handle (part intended to be grabbed) requiring an operating force of
more than 10 N and any construction part of the hoist shall not be less than 35 mm;

b) the distance between any upper surface of a pedal (in its operating position) and any other part of
the hoist shall have a vertical toe clearance of not less than 75 mm;

c) the diameter of any operating handles and/or knobs requiring an operating force of more than 10 N
shall be between 19 mm and 43 mm;

d) for hoists operated from a standing position, pedals shall be placed not more than 300 mm above
the surface of the floor;

e) for hoists operated from a standing position, fixed hand operated controls shall be placed at a
height of 800 mm to 1 200 mm above the floor;

f) handles for pushing and/or pulling shall be placed at a minimum height of 900 mm.
NOTE Operating controls used by the person with disability might require other positions.

For further information on this subject, see EN 614-1.
4.1.3 Noise and vibration

4.1.3.1 General

Hazards and nuisance from noise and vibration shall be assessed in the risk analysis and management
(see 4.1). Noise 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 the intended
use cannot be achieved without a hazard such as risk of squeezing, one of the following applies:

a) any moving parts that constitute a safety hazard shall be provided with guards that can only be
removed by the use of a tool;

b) the gap between exposed parts of a hoist that move relative to each other shall be maintained
throughout the range of movement at less than the minimum value or more than the maximum
value set out in Table 1.

These measurements shall be done before and after any relevant strength, durability and impact
testing.

Table 1 — Safe distances between moving parts

To avoid

Safe distances for adults

Safe distances for children?

Finger traps

Less than 8 mm or
more than 25 mm

Less than 4 mm or
more than 25 mm

more than 300 mm

Foot traps Less than 35 mm or Less than 25 mm or
more than 120 mm more than 120 mm
Head traps Less than 120 mm or Less than 60 mm or

more than 300 mm

Genitalia traps

Less than 8 mm or
more than 75 mm

Less than 8 mm or
more than 75 mm

a2 Also including adults with a height less than 146 cm, or a mass less than 40 kg, or a Body Mass Index (BMI) less than 17.

c) if cords (ropes), chains and drive belts are used, they shall either be confined so that they cannot
run off or jump out of their guiding devices, or a safety hazard shall be prevented by other means.
Mechanical means applied for this purpose shall be removable only by the use of a tool;

d) 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 risk control
measure shall be provided, such as one or more emergency stopping device(s) (see 4.2.5.16), or the
hoist shall otherwise be single fault safe;

e) 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.
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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 operated by an adult, therefore both safe distances for adults and
children according to Table 1 shall be applied.

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

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

— ifthe intended 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 instructions for use.

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

4.1.5 Prevention 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 during the intended use of a hoist shall be as specified in Table 2.

Clearances between stationary parts of the hoists and the surroundings, e.g. the floor, shall be
considered in the risk analysis.

These measurements shall be done before and after any relevant strength, durability and impact
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
more than 100 mm or more than 45 mm
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
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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.

4.1.6 V-shaped openings

The risk of entrapment in V-shaped openings shall be assessed by the manufacturer. A V-shaped opening
should be at least 75°. This will reduce the risk of a user being trapped by the head at any position.

NOTE See Annex A.
4.2 General test methods

4.2.1 Test conditions

The hoist shall be tested in the as-delivered state (to the customer). However, if the hoist is of a multi-
purpose design that can be assembled in different formats, it shall be assembled according to the
instructions supplied by the manufacturer. If the hoist is intended to be used in different combinations,
then the most adverse combination shall be tested in the most adverse condition.

The tests shall be carried out under normal indoor conditions. All tests shall be carried out in the order
stated unless otherwise specified and on one and the same sample hoist. A new product can be chosen if
the original test object breaks down and cannot be repaired. Some tests relevant to the safe functioning
of the product might have to be repeated on the new product. This is up to the manufacturer of the
product to consider in each separate case.

If the product is tested by a test house, the decision shall be taken in cooperation between the third
party and the manufacturer.

If the hoist is of a multi-purpose design that incorporates a function for transferring a person in
standing position, then only the durability tests of Clause 5 shall apply, however the requirements of
Clause 5 and Clause 6 shall apply with regard to stability, static strength and push/pulling forces.

The test report in 4.2.4 shall be included in the manufacturer’s technical file.
4.2.2 Apparatus

4.2.2.1 Test surface, rigid, flat, inclinable and with stops preventing the hoist from sliding but not
tilting.

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

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). The centre of gravity of the load shall be positioned as indicated and the centre of gravity
shall be able to move as demonstrated by the joints.

4.2.2.9 Device, for applying loads to rigid body-support units (see Figure 3, footnote a and Figure 4
footnote a).

4.2.3 Permissible errors of test equipment

The following maximum permissible error(s) of test equipment apply:

— pressures 5%

— forces/loads 5%

— velocities 5%

— angles +0,25°
— dimensions <100 mm +0,5 mm
— dimensions >100 mm +0,5 %
— time +0,1s

4.2.4 Testreport

The test report shall include at least the following information:
a) areference to this document, i.e. ISO 10535:2021;

b) adescription of the product, including type, designation and serial number;
c¢) name and address of the manufacturer;

d) aphotograph of all the hoist equipment being tested;

e) the name and address of the testing laboratory;

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

g) result of tests including record of maintenance, if any;

h) any deviations from the standardized test procedure;

i) date of test;

j) testconditions regarding humidity and temperature.
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Dimensions in millimetres

a  (Centre of gravity.

Figure 2 — Test dummy for mobile hoists for transferring a person in standing position
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Figure 3 — Placing of loads on rigid body-supports
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b) Side view

Key
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2 head
3  Dbase
a

Centre of gravity.

Figure 4 — Placing of loads on fixed stretcher

4.2.5 Safety and performance requirements

4.2.5.1 Every hoist shall be capable of lifting a person of the mass given below excluding the mass of
any body-support unit.

— For mobile hoists, at least 100 kg.

— For all other hoists, at least 120 kg.

NOTE See Annex A.

4.2.5.2 Electrically operated hoists shall conform to IEC 60601-1:2005+AMD1:2012, Clause 14
regarding electrical safety unless requirements are covered by this document. 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.
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For electrically operated hoists intended to be used in a home care environment, IEC 60601-1-11 shall
apply.

Flammability requirements stipulated in IEC 60601-1 shall apply.

4.2.5.3 If there is a risk of a pendant control falling to the floor, it shall not result in an unacceptable
risk as a result of one thousand (1 000) free falls.

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.

4.2.5.6 Allload-bearing fasteners shall be so designed as to prevent inadvertent detachment.

4.2.5.7 Single-use components (e.g. wood screws or self-tapping screws) shall not be used for the
assembly of any component that is intended to be removed for the purpose of dismantling for transport
or storage.

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

4.2.5.9 Unless required for a specific function of the hoist, all accessible edges, corners and surfaces
shall be smooth and have no burrs or sharp edges. All projections shall be avoided or fitted with
adequate protection to prevent damage or injury.

4.2.5.10 It shall not be possible to assemble the hoist in a manner that affects the overall safety of the
unit. If the lifting device incorporates a mast, it shall be so located in relation to its base that it can only
be assembled or adjusted in the correct safe working position.

If the design of the hoist is such that the load is allowed to move in a horizontal manner, then the hoist
shall not move or operate unless the hoist has been properly secured to prevent inadvertent tipping.

EXAMPLE If a mobile hoist has the function to transfer the person with disability sideways by swivelling
the lifting arm (e.g. to lift the person with disability into a bathtub), this function might only be activated if the
mobile hoist is secured against tipping over (e.g. by locking the undercarriage to the floor).

4.2.5.11 The hoist shall include in its design some means (e.g. limiting switches, the principal of free-
wheeling, etc.) that will ensure that, when lowering, should the spreader bar, the lifting arm or the rigid
body-support unit comes into contact with the person with disability, the total load imposed on the
person with disability shall not be greater than the total mass of those parts and shall not increase by
more than 50 N due to the lifting machinery of the hoist.

4.2.5.12 When a hoist is used in accordance with the manufacturer’s instructions, the spreader bar,
lifting arm or rigid body-support unit which comes into contact with the person with disability, during
a horizontal transfer, then the total force imposed on that person shall not increase by more than 100 N
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 become unsafe.
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 accessible and
operable by the person operating the hoist.
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4.2.5.16 If the hoist is provided with motorized horizontal movement, it shall be fitted with means
that will allow pushing/pulling by an attendant, in case of failure of the motorized function.

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 This can, for example, 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.

4.2.5.19 On all battery-powered hoists, a warning device(s) shall be provided that will indicate when
the battery(ies) require charging.

When this device operates, there shall be sufficient power available to complete one full lifting cycle
with maximum load.

4.2.5.20 Electrically operable movements that can create a hazardous condition shall only be possible
by the activation of control device(s) that initiate and maintain operation of the device only as long
as the manual control is actuated and where the manual control automatically returns to the ‘Stop’
or ‘Off’ position when released. Replacement of a hold to run function by an automatic function shall
only be permissible when reviewed and validated under appropriate risk management, design, and
manufacturing controls.

The mass and rate of non-electrically operable movements (e.g. by hand or foot) shall allow adequate
control of, e.g. positioning, without causing an unacceptable risk.

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

4.2.5.21 The hoist shall be designed in such a way so that it shall not allow lifting more than 1,5 x the
maximum load.

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

4.2.5.23 Hoists shall be provided with a safety device that shall ensure that the person with disability
do not fall in the event of a single-fault condition of the lifting machinery and other critical parts as
identified in the risk analysis. See IEC 60601-1:2005+AMD1:2012+AMD2:2020, 4.7 and 9.8.2.

4.2.5.24 After the static test, in accordance with 4.2.6.24, any flexible device shall show no sign of
damage that will affect the function of the hoist as stated by the manufacturer.

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.
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