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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-g

avernmental in liaison with 1SO_also take part in the wark 1SQO collabhorates clo

ly with the

Interr

Interr

The main task of technical committees is to prepare International Standards. Draftyinternation

adop
Interr

Attention is drawn to the possibility that some of the elements of this document may be the sub

rights

ISO 1
of thd
ASSIS
confg

This
revis

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ed by the technical committees are circulated to the member bodies fer-voting. Publi
ational Standard requires approval by at least 75 % of the member bodies casting a vote.

. ISO shall not be held responsible for identifying any or all such patent rights.
0535 was prepared by Technical Committee CEN/TC 293, Assistive products for persons

European Committee for Standardization (CEN) in collaboration with Technical Committee
tive products for persons with disability, Subcommittee SC 6, Hoists for transfer of

second edition cancels and replaces the first=gdition (ISO 10535:1998), which has bee
bd.

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Fart 2.

al Standards
cation as an

ect of patent

ith disability,
ISO/TC 173,
persons, in

rmance with the agreement on technical cooperation.between ISO and CEN (Vienna Agreeinent).

n technically
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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 disabled persons. A hoist offers a safe means of supportive lifting and moving,
either assisted or independently.

Vi © ISO 2006 — All rights reserved
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INTERNATIONAL STANDARD ISO 10535:2006(E)

Hoists for the transfer of disabled persons — Requirements and
test methods

1 Scope

This [nternational Standard specifies requirements and test methods only for hoists and bedy-support units
intengled for the transfer of disabled persons as classified in ISO 9999:2002:

— 1236 03 Mobile hoists with sling seats

— 1236 04 Standing mobile hoists

— 123606 Mobile hoists with solid seats

— 1236 09 Hoist trolleys

— 123612 Stationary hoists fixed to the wall/walls, floor and/or ceiling
— 1236 15 Stationary hoists fixed to, mounted in or on@nother product
— 1236 18 Stationary free-standing hoists

— 123621 Body-support units for hoists

This International Standard does not apply to devices that transport persons between two levelg (floors) of a
building.

It dogs not include methods for the,determination of ageing or corrosion of such hoists and units.

The fequirements of this Inférnational Standard are formulated with regard to the needs of both|the disabled
pers@ns being hoisted and-the attendant using the hoist.

2 ormative-references

The following referenced documents are indispensable for the application of this document. For dated
refergnces,’ only the edition cited applies. For undated references, the latest edition of thg¢ 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

ISO 3758, Textiles — Care labelling code using symbols

ISO 9999:2002, Technical aids for persons with disabilities — Classification and terminology

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing

ISO 14253-1, Geometrical Product Specifications (GPS) — Inspection by measurement of workpieces and

measuring equipment — Part 1: Decision rules for proving conformance or non-conformance with
specifications

© I1SO 2006 — All rights reserved 1
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ISO 14971, Medical devices — Application of risk management to medical devices

EN 614-1, Safety of machinery — Ergonomic design principles — Part 1: Terminology and general principles

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 980, Graphical symbols for use in the labelling of medical devices

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

Smouldering

EN 1021-2,
Match flame

EN 12182:19
EN 13480-3:
IEC 60529, 1

IEC 60601-1
essential pef]

IEC 60601-1
standard: Eld

IEC 61000-3
emissions (e

IEC 61000-3
fluctuations 4

IEC 61000-4

Radiated, raglio-frequency electromagnetic field immunity test

IEC 61672-1

3 Terms

For the purpgses ofthis’document, the following terms and definitions apply.

3.1

: n
Ciydarctic

Furniture — Assessment of the ignitability of upholstered furniture — Part 2: Ignjtion~sd
lequivalent

99, Technical aids for disabled persons — General requirements and test methods
002, Metallic industrial piping — Part 3: Design and calculation
Degrees of protection provided by enclosures (IP Code)

2006, Medical electrical equipment— Part 1: General requirements for basic safety
formance

12:2005, Medical electrical equipment — Part 1-2: General requirements for safety — Coll,
ctromagnetic compatibility — Requirements and tests

12, Electromagnetic compatibility (EMC) —. Part 3-2: Limits — Limits for harmonic c
huipment input current < 16 A per phase)

3 am1, Electromagnetic compatibility/(EMC) — Part 3: Limits — Section 3: Limitation of vq
nd flicker in low-voltage supply systems for equipment with rated current < 16 A

L3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniqu

Electroacoustics —Sound level meters — Part 1: Specifications

and definitions

urce:

and

hteral

rrent

ltage

adverse cor

325
union

condition in which failure is most likely to occur

3.2
attendant

person who operates the hoist if not the lifted person

3.3
backrest

part of the body-support unit that supports the back of the person being lifted, transferred or moved along with
the associated attachment structure

EXAMPLE

A body-support unit can be a sling, seat or stretcher.

© I1SO 2006 — All rights reserved
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34
backwards
180° to the forwards direction of travel

3.5

bathtub hoist

piece of equipment that is specifically designed to be used in or adjacent to a bathtub and with which a
disabled person is lifted, transferred or moved

3.6
body-support unit

t f thin haict thaot ol Arte thia N Aro s hoina DftaA  tramofarend
par T oSttt SupP POt thiC—pPCTrsOm—oCmg— M CO—uartsterTct

attachment structure

r—moved—along—with—its associated

EXAMPLE A body-support unit can be a sling, seat or stretcher.

3.7
ceiling hoist
overhlead mounted hoist system fixed to the ceiling or wall(s), including the tracking system

3.8

central suspension point

CSP

refergnce point on the hoist to be used for measurements
NOTH This point may be a connecting point.

3.9

connecting point(s)
part($) to which the body-support unit attaches

3.10
control devices
part pr parts of the hoist which operate)the lifting and lowering mechanisms of the CSP as yell as other
functjons

EXAMPLE A function can be-the’leg opening of the mobile base.

3.11
end limiting device
devige that stops any mevement at a predetermined end position

3.12
flexible device
component:along with any associated joining components that functions as a lifting device

EXAMPLE A flexible device can be a chain, tape or rope

3.13
footrest
part of the body-support unit that supports the feet

3.14
forwards
intended direction of travel, as indicated by the manufacturer in the instructions for use

3.15

free-standing stationary hoist

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

© I1SO 2006 — All rights reserved 3
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3.16

hoisting range

vertical differ
See Figure 1

3.17

ence between the maximum and minimum heights of the CSP

hoisting reach
unimpeded horizontal distance between the structure and a vertical line through the CSP at a given height
within the hoisting range

L.

See Figure 1

3.18

hold to run
control devic
is actuated a

3.19
legrest
part of the bg

3.20

lifted person

person who i

3.21
lifting cycle
raising and Iq

3.22
lifting devic
means of lifti

3.23
lifting mach
device that p

EXAMPLE

3.24
locking gate

\
]

o5 ¢

control device
b(s) which initiate and maintain operation of the hoist elements only as long as the-manual c
hd where the manual control automatically returns to the 'Stop' or 'Off' position-when release

dy-support unit that supports the legs

5 transferred by the hoist

wering of the lifting machinery for the same distance in both directions

2)

=2

hg and lowering the body-support unit

nery
erforms the lifting function

The lifting machinery.can be a hydraulic, mechanical or electrical apparatus.

device that énsures a-hoist cannot move from one track to another unless both tracks are in the c

position

3.25

locking system

bntrol
d

brrect

means by which the rigid body-support unit is secured to the hoist

3.26

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

3.27

mobile hoist
piece of equipment, fitted with a device or devices (e.g. wheels) that are freely movable and propellable along
the floor, and with which a disabled person is lifted, transferred or moved independent of a fixed installation or

other allied d

evice

© I1SO 2006 — All rights reserved
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multi-purpose hoist
piece of equipment that can be assembled, possibly with the use of different parts, to provide a variety of
operations

3.29
non-

rigid body-support unit

device that is manufactured from flexible materials and which adapts to the body shape, with the associated
connecting means for attaching to the lifting device of the hoist

3.30
rigid

preformed seat or recumbent device, manufactured from rigid materials (if necessary paddeg

mate

3.31

single fault condition

cond
abno

3.32

sitting part
part of the body-support unit that is intended for sitting on

3.33

spreader bar

rigid

3.34

standgling and/or raising hoist
devige to assist the lifting, transferring and moying of a disabled person where some of the
disaljled person is supported by some means_of footrest

3.35

stationary hoist
piecq of equipment, with which a-person is lifted, transferred or moved within a pre-defined area

fixed

3.36
turni
diam

beind reversed

©I1SO

bedy-suppert-unit
Fuit

rials encased by a frame, with connecting means for attaching to the lifting device of the\hois

tion in which a single means for reducing the risk resulting from a hazard is defective
'mal condition is present

construction with more than one connection point, on-te’which the body-support unit is attach

to a wall, ceiling or floor or is“mounted or placed in or on other allied devices, or is free-stanc

hg diameter
pter of the narrgwgest circle encompassing the extreme points of the hoist, when it is turned

), or flexible
t

or a single

ed

mass of the

and which is
ing

360° without
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Dimensions in millimetres

A A
N
A
A
I~
 J
A I
p q o
N el S
vy  J ——
_V -
B - E—
(o]
-t \ P
Key
1 highest pgsition
2 maximum|reach position
3 lowest position
a8  Maximum reach at 600 mm (reference height).
b

Maximum reach from base.

Reach from base with legs spread to 700 mm.
Maximum height of CSP.

Minimum height of CSP.

- X 0O

M Hoisting range.

P Maximum internal width.

9 Internal width at maximum reach.

" Minimum internal width.

NOTE Example, schematic presentation only.

Figure 1 — Key dimensions of mobile hoist

6 © I1SO 2006 — All rights reserved
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4 General requirements and test methods

4.1 General requirements

411 Risk analysis

The relevant clauses of ISO 14971 regarding risk analysis apply.

4.1.2 Ergonomic factors

Grips;
meet{with the following requirements:

ded use and

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

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

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

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

e) r hoists operated from a standing position, hand gperated controls shall be placed af a height of
00 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.

NOTEH Operating controls used by the lifted person may require other positions.

For flirther information on this subject see EN 614-1.

4.1.3| Noise

The maximum A-weighted sodnd”’power level of the hoist shall be measured in accordance wjith 1SO 3746

during a transfer using thesmaximum load. This measurement shall also be undertaken with thie hoist in an

unlodded situation.

The results of these‘measurements shall be stated in the instructions for use.

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 all combinations 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
and on one and the same sample hoist.

If the hoist is of a multi-purpose design that incorporates a standing and/or raising function, then

order stated

the durability

tests of Clause 5 only 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 referred to in 4.2.4 shall be placed in the manufacturer’s technical file.

© I1SO 2006 — All rights reserved
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4.2.2 Test equipment

4221 Test surface, rigid, flat, inclinable and with stops preventing the hoist from sliding but not tilting.

4.22.2 Stops no smaller than half of the wheel diameter and no greater than the wheel diameter.

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.

4224 Equipment capable of simulating use in practice (e.g., test fingers).

4225 Equipment for applying loads, with negligible dynamic factor.

4.2.2.6 Sound level meter in accordance with IEC 61672-1.

4227 Equipment for measuring pressure of water, oil and air.

42238 Device for applying loads to standing and/or raising hoists (see Figure 2)( The centre of gra
the load shall be positioned as indicated and the centre of gravity shall be able te'move as demonstrat
the joints.

4.2.2.9 Device for applying loads to rigid body support units [see Figurés)3, 4 a) and 4 b].

4.2.3 Permissible errors of test equipment

The following
— pressure
— forceslIg
— velocitie
— angles
— dimensi
— dimensi
— time

For proving
ISO 14253-1

maximum permissible error(s) of test equipment apply:

] 5%
ads 5%
5 5%
* 0;25°
DNS < 100 mm +0,5 mm
DNS > 100 mm +0,5%
+0,1s
conforfmance or non-conformance with this specification, the procedures in accordance

shall ‘apply.

ity of
bd by

with

424 Testreport

The test report shall include at least the following information:

a) areference to this International Standard, i.e. ISO 10535:2006;

b) a description of the product, including type, designation and serial number;

c) name and address of the manufacturer;

d) a photograph of the hoist equipment as presented during test;

e) the name and address of the testing laboratory;

© I1SO 2006 — All rights reserved
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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)  test conditions regarding humidity and temperature.

Dimensiong in millimetres

@  Centre of gravity.

Figure 2 — Test dummy for standing and/or raising hoists

© I1SO 2006 — All rights reserved 9
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Key

NOTE Di

10

b~

width in m
load in kil
backrest

Width, in fnillimetres = 2 x maximum™oad in kilogrammes.

Height = 2
Centre of

illimetres
grammes

00 mm.
gravity.

“an

mension “a” starts where dimension “b” contacts the backrest.

A
Y

Y A

150 —

120

0

—
(o]
o
N
4N
(]
w
o
o
Xy

Figure 3 — Placing of loads on rigid body-supports
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Dimensions in millimetres

B 500 L 500 N
1 16 % 42 % =Ty 2
@ /
2 o
3
Key
1 fqet 2 head 3 base
a) Frontelevation
A
b\ ¢ —_—
Y
I
a
< / &
a8  Width, in millimetres = 2 x maximum load. b Height = 200 mm. ¢ Centre of gravity.
NOTE Dimension “a” starts where dimension “b” contacts the backrest.

b) Side elevation

Figure 4 — Placing of loads on fixed stretcher

© 1SO 2006 — All rights reserved 11
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4.3 Safety requirements

4.31

4311

Safety and performance requirements

body-support unit.

4.3.1.2

Every hoist shall be capable of lifing a person of 120 kg mass excluding the mass of any

Electrically operated hoists shall conform to IEC 60601-1 regarding electrical safety unless

requirements are covered by this International Standard. For electrical safety covered by both standards, the
requirements of this International Standard prevail over the ones given in IEC 60601-1.

4.31.3
shall be well

4.31.4
using the gu
contact by th

4.31.5
inadvertent d

4.3.1.6
assembly of
storage.

431.7

4.3.1.8
shall be smd
protection to

4.3.1.9
unit. If the li
assembled o

If the design
not move or

4.3.1.10
accordance

431.11

he manufacturer shall ensure that the choice of materials used in the construction of the
suited to the intended area of use.

Materials which come into contact with the human body shall be assessed for biocompa
idance given in ISO 10993-1. The assessment shall take into account the jintended usq
e users.

Al load-bearing fasteners shall be either self-locking or fitted with a docking device to pr
etachment.

Bingle use components (e.g. wood screws or self-tapping screws), shall not be used fg
any component that is intended to be removed for the purpese of dismantling for transp
Handgrips shall be fixed in such a manner as to prevent inadvertent detachment.

nless required for a specific function of the hoist, all accessible edges, corners and sur

oth and have no burrs or sharp edges. All projections shall be avoided or fitted with ade
prevent damage or injury.

ing device incorporates a mast, it-shall be so located in relation to its base that it can or
I adjusted in the correct safe working position.

of the hoist is such that thé load is allowed to move in a horizontal manner, then the hoist
bperate unless the hoist has been properly secured to prevent inadvertent tipping.

Protection against sh€aring, crushing, trapping and abrading shall be provided and shall be i
vith the requirements of IEC 60601-1.

free-wheelin

The hoist_shall include in its design some means (e.g., limiting switches, the princig
, etc.) that will ensure that, when lowering, should the spreader bar or lifting arm come into
contact with [the lifted person, the total load imposed on the lifted person shall not be greater than the
mass of thosg parts and shall not increase by more than 50 N due to the lifting machinery of the hoist.

hoist

ibility
and

bvent
r the

Drt or

faces
juate

t shall not be possible to assemble thethoist in a manner which affects the overall safety ¢f the

ly be

shall

al of

total

4.3.1.12

When a hoist is used in accordance with the manufacturer’s instructions, should a part of a

person become trapped 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.

4.3.1.13

4.31.14

When operated, the means provided in 4.3.1.11 shall not allow the hoist to become unsafe.

the person operating the hoist.

4.3.1.15

All controls, for lowering or raising the lifted person, shall be easily accessible and operable by

Electrically operated hoists shall be provided with an emergency device that is readily accessible

and is intended to isolate the power supply and to stop any electrically produced mechanical movement which
could cause a safety hazard.

12
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Resetting the emergency device shall only be possible as the result of a manual action on the emergency
device itself. The action of resetting shall be different to the action of activation.

The emergency device shall be coloured red.

4.3.1.16 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.

4314" All 4 ] ball £ 4l Mool & LY
LA I AT CUTTUUTS ol'ldil VT UT UTC TIUIU U TUTl1 lypc

4.3.1]118 The hoist shall be designed in such a way so that it shall not lift more than, 1,5 the maximum
load.

4.3.1119 Hoists shall be provided with a safety device that shall ensure that the.Jifted person|does not fall
in thg event of a single-fault condition of the lifting machinery. See 4.7 and 9.8.2 of\JEC 60601-1:2006.

4.3.1{20 After the static test, in accordance with 4.3.2.20, any flexible device shall show no sign of damage
that will affect the function of the hoist as stated by the manufacturer.

4.3.1121 A connection point shall be so designed that the body-Support unit shall not become[inadvertently
detaghed.

4.3.1{22 Where necessary, all precautions shall be taken [e.g. by the fitting of a safety devices(s)] to
protert the lifted person from inadvertently falling off/fromdhe body-support unit.

4.3.1{23 Electrically operated hoists shall fulfill the requirements specified in IEC 60601-1-2] and shall in
additfon fulfill the following:

a) [Emission

The requirements of IEC 61000-3-2 apply’if applicable as specified in IEC 61000-3-2.

The requirements of IEC 61000-3-3-am1 apply if applicable as specified in IEC 61000-3-3-am1.
b) Immunity

Reqguirements are only)applicable to hoists containing electronic devices/components. Electrical motors,
mechanical switches\and other passive components are not considered electronic devices/compdnents.

In adflition to the requirements of IEC 60601-1-2:2005, Clause 36.202.2.1, the hoist shall also be|tested with a
field strengthcof 10V/m (RMS value of the unmodulated carrier) in the frequency range of 800 MHz to 2 GHz.
The test.shall be performed in accordance with IEC 61000-4-3.

If as aresult of the application of this test the hoist becomes dangerous or unsaie, the hoist shall be deemed
to have failed the test. Furthermore, any unintentional movement of any part of the hoist during the test is not
allowed.

It is necessary to assess the risk associated with the hoist when used in close proximity to a mobile telephone
or other form of transmitter.

NOTE 1 In this case higher field strength values over a broader range of frequency may apply.

NOTE 2 Hoists are used in a wide range of environments and may be used in the presence of other electrical
equipment. The electromagnetic compatibility (EMC) needs to be carefully matched to the intended use of the hoist.
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4.31.24

2006(E)

Any electrical component that can be splashed, during ‘'normal’ operation shall have an IP rating

of at least IPx4. Any electrical component that can be submerged during normal operation shall have an IP
rating of at least IPx7.

4.3.1.25

4.3.1.26

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

Where a stretcher system is suspended from the CSP of the hoist, the stretcher shall be marked

to ensure that the patient is correctly positioned according to the intended use as stated by the manufacturer
(eg., head end/foot end) For an example of marking of stretcher, see Figure 5.

4.3.2 Test

4.3.21

4.3.2.2

O

O

Figure 5 — Example of marking of stretcher

methods for general safety requirements

The rnquirnmnnfe described in 4.3 1.1 shall be confirmed throt |gh pranfir\s\l test and inepnnfi

The requirements described in 4.3.1.2 shall be determined by verification in accordance with

IEC 60601-1.

43.2.3
43.2.4
43.2.5

4.3.2.6

14

The requirements described in 4.3.1.3 shall be determined through inspection.
The result of the assessment for biocompatibility will provide verification methods.
The requirements described in 4.3.1.5 shall be determined through inspection.

The requirements described in 4.3.1.6 shall be determined through inspection.

© I1SO 2006 — All rights reserved
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following procedure:

The requirement described in 4.3.1.7 shall be determined by testing as follows, according to the

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;
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) owly—apply—a v each—ande e hoist until a

aximum 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 the above test with the load applied in the direction that simulates the pulling of the hojst.

a)
W
F '
b)

Key
Method A:
1  split tube secured with adhesive
F=750 +3%
Method B:
2 webbing strap secured with adhesive (bound in place with string until adhesive secure)

F=750 3%

Figure 6 — Handgrip loading methods

© I1SO 2006 — All rights reserved
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4.3.2.8 The requirements described in 4.3.1.8 shall be determined through inspection.
4.3.2.9 The requirements described in 4.3.1.9 shall be determined through inspection and functional test.

4.3.2.10 The requirements described in 4.3.1.10 shall be determined through inspection and/or
manufacturer’s technical documentation and in accordance with the requirements in EN 12182.

4.3.2.11 The requirements described in 4.3.1.11 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.

4.3.212 The requirements described in 4.3.1.12 shall be tested in the following manner.
An assessmeént shall be made which will determine the potential trapping points.

Once deterntined, a load cell shall be placed between the potential trapping point and a selid vertical sufface.
The force indicated by the load cell shall not exceed 100 N when the hoist is powered in"a horizontal mgnner.
The test shall be performed both with no load and with maximum load.

4.3.2.13 The requirements described in 4.3.1.13 shall be determined through functional test.
4.3.2.14 The requirements described in 4.3.1.14 shall be determined through functional test.
4.3.2.15 The requirements described in 4.3.1.15 shall be determined.through functional test.
4.3.2.16 The requirements described in 4.3.1.16 shall be determined through functional test.
4.3.2.17 The requirements described in 4.3.1.17 shall bezdetermined through inspection.

4.3.2.18 When loaded with a mass as described in4.3.1.18, the hoist shall be prevented from lifting.

4.3.219 The requirement described in 4.3.1:19”shall be determined by verification and, where possible,
inspection.

4.3.2.20 The requirement described in'4.3.1.20 shall be determined as follows.
Flexible devipes used for lifting shallybe tested separately. They shall be loaded statically with 6 x maxJmum

load for 20 min. Locking systems-used in the lifting process shall be tested separately. They shall be Idaded
statically with 4 x the maximumload for 20 min and the results determined by inspection.

4.3.2.21 he requirements described in 4.3.1.21 shall be determined through inspection and functiona] test.
4.3.2.22 he requirements described in 4.3.1.22 shall be determined through inspection and judgement.
4.3.2.23 hé)requirements described in 4.3.1.23 shall be determined through verification in accordance

with IEC 60601-1-2.

a) The requirements described in 4.3.1.23 a) shall be determined through verification in accordance with
IEC 61000-3-2 and IEC 61000-3-3-am1.

b) The requirements described in 4.3.1.23 b) shall be determined through verification in accordance with
IEC 61000-4-3 and IEC 60601-1-2.

4.3.2.24 The requirements described in 4.3.1.24 shall be determined through verification in accordance
with IEC 60529.

4.3.2.25 The requirements described in 4.3.1.25 shall be determined through inspection.
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4.3.2.26 The requirements described in 4.3.1.26 shall be determined through inspection.

4.4

Requirements for body-support units

The manufacturer of the body-support unit shall indicate with which hoist(s) (as specified in the scope) and
spreader bar(s) it is compatible in order to ensure a safe combination.

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

4.5

4.5.1

The
of thq

4.5.2

4.6

4.6.1

4.6.1
incor

4.6.1
whiclk

4.6.1
body.
can b
NOTH

4.6.1

4.6.2
4.6.2

4.6.2

_Central suspension point

Requirements for central suspension point
entral suspension point (CSP) shall be constructed in such a way as to preventinadvertenf detachment
spreader bar during normal usage.

Test method for the central suspension point

The equirements of 4.5.1 shall be verified by functional test.

Spreader bar

Requirements for spreader bar
1 If the width of the spreader bar is designed to be adjustable in use then a safety dgvice shall be
borated to ensure that the spreader bar or body-support unit cannot become inadvertently dgtached.
2 The spreader bar shall be capable(of supporting at least 1,5 x the maximum load of the hoist on

it is mounted.
3 In the instructions for use,/ information shall be given about the type(s) and |design(s) of
support units, e.g. number oftconnection points, dimensions and material of connection means, which
e used in combination with the spreader bar.
This information can\also be given on the spreader bar.

4 Detachable-spreader bars shall be marked with the maximum load of the hoist.

Test methods for the spreader bar
1 The requirements of 4.6.1.1 shall be determined through inspection and functional test.
2 The requirements of 4.6.1.2 shall be confirmed after the static strength test.

4.6.2.3 The requirements of 4.6.1.3 shall be determined through inspection.

4.6.2.4 The requirements of 4.6.1.4 shall be determined through inspection.

4.7

4.71

Performance

Requirements for performance

4711 The hoist shall be designed for the purpose of transferring a disabled person according to the
field of application, as stated by the manufacturer and it shall be able to be operated by one person. If not, this

shall

©I1SO

be stated in the instructions for use.
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NOTE When being used in the designated manner, the hoist should enable the disabled person to be positioned in
such a way as to minimize the need for attendant repositioning.

4.71.2 Unless specifically designed to do so, the hoist shall not contain any cavities in which liquid could
accumulate.

4713 When loaded with the maximum load, the CSP shall have a stopping distance of not more than
50 mm.

4.7.2 Test methods for performance

4—q
1.1

4.7.21 FreTequirerments described 47 shattbedetermimed-throughrinspectiomand-judgement.
4.7.2.2 The requirements described in 4.7.1.2 shall be determined through inspection and functional|test.
4.7.2.3 The requirements described in 4.7.1.3 shall be determined in the following mannet:

a) load the|hoist with maximum load;

b) setthe ¢SP to top position;

c) lower th¢ CSP at full speed;

d) at a podition approximately equal to the middle of the lifting range, temove the energy source from the
hoist by|either releasing the relevant control button, closing the relevant valve(s) or by ceasing to|wind

manually;

e) measurg the vertical distance from this point to the point where the lowering stops.
4.8 Rate (velocity) of lifting and lowering

4.8.1 Requirements for rate (velocity) of lifting.and lowering

4.8.1.1 The rate of lifting or lowering«the CSP ("reference point" on bathtub hoists) shall not exceed
0,15 m/s when loaded.

4.8.1.2 The rate of lifting or lewering the CSP ("reference point" on bathtub hoists) shall not exceed
0,25 m/s when unloaded.

4.8.2 Test methods for rate (velocity) of lifting and lowering

4.8.2.1 When measured with the maximum load, the rate of lifting and lowering shall not exceefd the
velocity statgd in 4.8:1:1.

4.8.2.2 When measured unloaded, the rate of lifting and lowering shall not exceed the velocity sta‘ed in
4.81.2.

4.9 Operating forces/torques

4.9.1 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
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c) operation by using a foot: 300 N
d) operation by a turning: 1,9 N'm
NOTE For hoists operated by disabled persons or other non-professionals, Annex C in EN 12182:1999 can be used

as a guideline.

4.9.2 Test methods for operating forces/torques

With the hoist under 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

many

facturer

4.10

Durability

4.10.f Requirements for durability

After

testing in accordance with the requirements of 4.10.2, the hoist shall-function as inten

maximum load as well as when unloaded, and shall show no signs of permanent deformation

ded with the
or wear that

may gaffect its function.

4.10.2 Test methods for durability

4.10.R.1 In the case of mobile hoists they shall be placed on.a horizontal surface with the base locked in
the most adverse position. The hoist shall be secured againstimoving on the surface.

4.10.p.2 In the case of stationary hoists, they shall be-fixed/mounted/placed in the most adverse condition
in acgordance with the manufacturer’s installation instructions.

4.10.2.3 For manually operated hydraulic haists, 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.

4.10..4 The working:pause ratio (duty cycle) during test shall be 15:85, if not otherwise gtated by the
manyfacturer. If the hoist is intended to be operated at varying speeds then the durability|] test will be

perfo

4.10.
purpd

4.10.

.5 If necessary, it-is permissible to use an alternative power supply instead of the b
se of durability test only, as agreed with the manufacturer of the hoist.

P.6 Maintenance during testing shall only be carried out if specifically required by the ma

his sg¢rvice manual.

4.10.
use.
4 a)

.7 The’hoist shall be loaded so as to reflect the loading that would be applied to the hq

-or ha@ists with rigid body-support and fixed stretchers the load shall be positioned as shown
and 4-b). For hoists with suspended stretchers the load shaII be posmoned as shown in F|(

rmed using the speed that represents the most adverse condition as stated by the manufactiirer.

httery for the

nufacturer in

ist in normal
in Figures 3,
ure 7. Raise

ng range, as

stated in 4.10.2. 8 Ensure that the pause in the lifting cycle and the Ioadlng and unIoadlng always occurs
when the hoist is at the lowest position of the lifting cycle.

4.10.2.8

Repeat the lifting cycle of the hoist for a total of 11 000 lifting cycles, according to

schedule, and conduct the tests in the order shown.

the following

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

b) 1000 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
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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.

¢) 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.

4.10.2.9 During the lifting cycle the load shall be allowed to adjust to the vertical in such a way that the
swing induces-erty-a-reghgible-gyramic-etement:

Dimensions in millimetres

400 400

A
Y
A
Y

l 60 %

5% | 25 %

Key
1 headend

NOTE Sg¢hematic presentation only.

Figure 7 — Placing of loads on a suspended stretcher
4.11 Hydraulic components

4.11.1 Requirements for hydraulic components

41111 Hydraulic actuators, including all hoses, pipes, connectors and other components on the pressure
side, must 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.
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4.11.1.2 The requirements for hydraulics are deemed to be met if:

a) for outer cylinders, the dimensions have been calculated in accordance with EN 13480-3:2002; 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 have been

calculated in

accordance with EN 13480-3:2002; 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;

c) for flexible hoses, the hoses are manufactured to the requirements of EN 853 or EN 854.

4.11.|1.3 A non-return valve shall be fitted, which shall be capable of holding the rated load.c
any point when the supply pressure drops below the minimum operating pressure.

f the hoist at

411.1.4 Closing of the non-return valve shall be effected by the hydraulic pressuréXrom the jack and by at

least|one guided spring and/or by gravity.

411.11.5 A pressure-relief valve shall be fitted, which shall be adjusted to.limit the pressure to
load pressure. The relieved hydraulic fluid shall be returned to the reservoir:

4.11.11.6 The hydraulic system shall be capable of being bled of ai,

411.0.7 For powered hydraulic systems, means shall be provided to easily check the level of
fluid in the reservoir.

4.11.R2 Test methods for hydraulic components

411.p1 The requirements 4.11.1.1 and 4.11.472 are tested through verification of calg
dimepsions.

411.p.2 The requirements 4.11.1.3 t0.4:11.1.7 are tested through inspection and functional te

4.12| Pneumatic components

4.12.1 Requirements for pnéumatic components

412.0.1 In addition to-the requirements stated in 4.11, the following shall apply.

412.1.2 Pneumatic actuators, including all hoses, pipes, connectors and other compor
presgure side, shallbe rated to account for all loads occurring through pressure force.

4121.3 Means shall be provided that prevent pressure in working cylinders and air bellov
1,5 x| the' static pressure caused by the application of the maximum load. The means provi

1,5 x the full

the hydraulic

ulations and

St.

ents on the

s exceeding
Hed shall be

protected against adjustment by unauthorized personnel.

4.12.2 Test methods for pneumatic components

412.21 The requirements of 4.12.1.1 are tested through verification of calculations and dimensions.

412.2.2 The requirements of 4.12.1.2 are tested through inspection and functional test.

412.2.3 The requirements of 4.12.1.3 are tested through inspection and functional test.
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4.13 Information supplied by the manufacturer

4.13.1 General

The requirements of EN 980 and EN 12182 apply.

4.13.2 Marking

All operating

Every hoist (

controls shall be marked for their intended function.

nd any main part of a multi-purpose hoist) and body-support unit shall be permanently m

rked

with at least

a) name ar
the man
b) modeld
c) lotorba
NOTE S
d) year ang
e) electrica
f) details o
9)
h) the prod

he following information:

d address of the manufacturer and, in addition, name and address of the supplier if different
Lifacturer;

bfinition;

ch and/or serial number;

rial number is preferred for traceability and inspection records.

month of manufacture;

| details in accordance with IEC 60601-1, if and where applicable;

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

maximum load;

uct IP rating (where applicable; see 4.3.1.24).

4.13.3 Instryctions for use

The purchas|
include at led

er of any hoist and/or body=support unit shall be provided with an instruction leaflet which
st the following information,(where applicable):

d address of the manufacturer, supplier or agent;
t before use;
ded use of\the hoist and body-support unit;

| lifetime of the product;

a) name ar
b) check lis
c) the inten
d) expecte
e) sufficien
f)

9)

h)

i) technica
22

drawingsfittustrationsimorderto show the RKey dimensions described i i) betow;

name, address and telephone number to contact for service;
method of cleaning and disinfection, and maintenance information;

details for trouble shooting/assistance;

| specifications:

dimensions (to include those shown in Figures 1, 8, 9, 10, 11 and 12 where appropriate),

maximum load,

from

shall
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— safety precautions (to include, if necessary, the fact that if the maximum load differs between hoist,
spreader bar and body-support unit, then the lowest maximum load shall always be used),

— total mass of the unloaded hoist and, where appropriate, the masses of any main part that can be
dismantled (e.g. for transportation),

— the A-weighted sound power level (see 4.1.3),
— operating forces of controls,

— the designs and types of body-support units to be used in combination with the spreader bar;

i) llectrical information in accordance with IEC 60601-1;

k) Ilmits of accuracy of any measuring device, any warning/attention marks used on-the proguct shall be
eéxplained in more detail in the operating instructions;

[) all the information needed to verify whether the device is properly installed_and can operate [correctly and
gafely, plus details of the nature and frequency of the maintenance and-calibration needed tp ensure that
the devices operate properly and safely at all times (see guidance given in Annex B);

NOTEH See also Non-Automatic Weighing Instruments 90/384/EEC and its harmonized standard.

m) a list of replacable spare parts shall be available on request;

n) any warning according to the risk assessment (e.g. for,mobile hoists, be aware of stability groblems due
side forces imposed on the patient);

0) 4n indication of the forwards direction of travel.
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\O'
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A

Height of seat in its highest position.
Overall length in highest position.

Overall hq

reference |point measured half way across the width ©f the body-support unit

| o ° Y

ight in highest position.

Figure 8 — Key dimensions in highest position of bathtub hoist
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a8  Height of seat in its lowest position.
b Qverall length in lowest position.
¢ Minimum angle of backrest.

NOTH Schematic presentation only.

Figure 9 — Key dimensions in lowest position of bathtub hoist
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Width of §
Width of b
Width of G
Width of §

a
¢ / >
b
<t / >
I
C
<t L >
d
- / >
eat with extended seat flaps.
ackrest.
asis plate.
eat excluding side flaps:
Figure 10.—< Key dimensions with extended seat side flaps of bathtub hoist
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ifting machine
flexible device
gsp
spreader bar
npn-rigid bedy support
ceiling

o O W N -

[V

Hoisting range.
Minimum distance from ceiling to CSP.

o

Figure 11 — Key terminology and dimensions for ceiling hoist
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Key
1 base
2 clearance

a8  Base height.

5 Mobile

5.1 Gene

This clause s
in Clause 4.

5.2 Static

5.21 Requirements for static strength

After the stat
no deformati

5.2.2 Test

The hoist an

Figure 12 — Base height/clearance

hoists — Specific requirements and test methods

al requirements

pecifies requirements and test methads for mobile hoists, which are additional to those spefcified

strength

ic test as defined:iy 5.2.2, the hoist shall function as defined by the manufacturer. There shgll be
bn or wear that may affect its function.

methods for static strength

| hftmg devices shall be Ioaded statically accordlng to the procedures and order descrlbed below

[see Figuresl4
hoist in norm

aI use.

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.

28
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Static stability

Requirements 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) any other direction, 5°.

5.3.2| Test methods for static stability

5.3.2|11 Test procedures for 5.3.1 a), b) and c)

a) 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 advgrse position.

b) The tests shall be carried out in the forwards and backwards directions and in the most adverse direction.
If there is more than one intended direction of travel (forwards)d¢hey shall all be regarded as fprwards.

c) The tests shall be carried out with the hoist in its most adverse position regarding the pgsition of the
wheels, CSP, base and brakes.

5.3.2|12 Unloaded

Positlon the unloaded hoist on the test surface with‘the wheels towards the stop(s) (see Figure 13).

Incline the test plane gradually until the hoistloses its equilibrium (balance). Record the angle of ipclination.

Repgat the test in the backwards and sideways directions.

5.3.213 Loaded

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

procgdure as for the unleaded hoist. For hoists with rigid body supports, the centre of gravity of the load shall

be placed in relationto-the backrest according to Figure 3, but not more than 350 mm from the [front edge of

the seat.

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

For sfretchers that are not suspended from a hoist, apply the loads as shown in Figures 4 a) and 4 b).

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° slope with the
immobilizing device(s) activated. The maximum load shall be applied to the hoist in the most adverse position.
Hold that position for a minimum time period of 1 min and measure the distance the device has moved.

©I1SO
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Key
1 testload

a stability apgle

5.5 Movin

Figure 13 — Example of forward stability test

g forces

5.5.1 Requirements for moving forces

The maximu
the hoist:

a) starting:
b) driving (

5.5.2 Test

m forces required for-moving the hoist shall be as follows when tested with the maximum lo

160 N
pushing/pulling): 85N

methods for moving forces

hd on

The test shal

| be carried out on a flat, smooth and horizontal steel plate.

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 five times. The highest force noted during these tests shall be recorded as the starting force.

30
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The starting force shall be applied and recorded as follows:
a) in the forwards direction;

b) in the backwards direction.

5.6 Instructions for use
This subclause specifies requirements for mobile hoists in addition to those specified in 4.13.3.

The manufacturer shall provide at least the following information:

a) IantionaI dimensions as given in Figures 1, 12 and 14;
b) the turning diameter;

c) the total mass of the hoist excluding body-support unit;
d) the number of parts and the identification of those parts into which the hoist.can be disassempled,;

e) the mass of the heaviest detachable part of the hoist.

Key

highest position
mid position
3  lowest position

a8  Minimum distance from wall to CSP at maximum height (legs spread).
b Minimum distance from wall to CSP at maximum reach (legs spread).
¢ Minimum distance from wall to CSP at minimum height (legs spread).

NOTE Schematic presentation only.

Figure 14 — Key dimensions of mobile hoists
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6 Standing and/or raising hoists — Specific requirements and test methods

6.1 General requirements
This clause specifies requirements and test methods for standing and/or raising hoists which are additional or

modifications to those specified in Clause 4. Standing and/or raising hoists shall not fulfill the requirements in
Clause 5, as the applicable requirements have been included in the present clause.

6.2 Static strength

6.2.1 Requirementsforstaticstrength

After the statjic test as defined in 6.2.2, the hoist shall function as defined by the manufacturer. Thére shgll be
no deformatipn or wear that may affect its function.

6.2.2 Test method for static strength
The hoist and lifting devices shall be loaded statically according to the procedures and-order described bglow.
'!'h_e hoist ShE” be placed on an inclined.surface and secured agalir)st tipp[ng butnot agajnst deformation. The
lifting arms @and/or hooks shall be set in the most adverse position. With. a0 load being supported bly the
footrest, the hoist shall be loaded to a maximum for 20 min in the following,directions:

a) 10° forwprds;

b) 10° backwards;

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

The test is then performed with the surface horizontal and with 1,5 x maximum load for 20 min.
The test is then performed using a load equal fo 1,25 x the maximum load (using a dummy as shopn in

Figure 2) with the centre of the load placed jn‘the most adverse position on the footrest in which failure is|most
likely to occur, for 5 min.

6.3 Static stability

6.3.1 Requirements for static stability

During the siatic stability-test according to 6.3.2, 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) forwardqd 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°.

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.

a) 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.
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b) The tests shall be carried out in the forwards and backwards directions and in the most adverse direction.
If there is more than one intended direction of travel (forwards) they shall all be regarded as forwards.

c) The tests shall be carried out with the hoist in its most adverse position regarding the position of the
wheels, CSP, base and brakes.

6.3.2.2 Unloaded
Position the unloaded hoist on the test surface with the wheels towards the stop(s) (see Figure 13).

Incline the test plane gradually until the hoist loses its equilibrium (balance). Record the angle of inclination.

Repgat the test in the backwards and sideways directions.

6.3.2|13 Loaded (backwards stability)
Positlon the hoist on the test surface with the wheels towards the stop(s) (see Figure)13).

Using the dummy shown in Figure 2, apply the maximum load to the hoistcThe dummy shall b¢ in the most
upright position the hoist is able to achieve.

Incline the test plane gradually until the hoist loses its equilibrium (balance). Record the angle of ipclination.

6.3.214 Loaded (forwards stability)
Positlon the hoist on the test surface with the wheels towards the stop(s) (see Figure 13).

Using the dummy shown in Figure 2, apply the maximum load to the hoist. The dummy shall b¢ in the most
advefse position the hoist is able to achieve.

Incline the test plane gradually until the hoist loses its equilibrium (balance). Record the angle of inclination.
6.3.2|5 Loaded (sideways stability)
Positlon the hoist on the test surfage with the wheels towards the stop(s) (see Figure 13).

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 hoist loses its equilibrium (balance). Record the angle of inclination.
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 requirement described in 6.4.1 is fulfilled, a hoist shall be positioned on a 1° slope with the
immobilizing device(s) activated. The maximum load shall be applied to the hoist in the most adverse position
using the dummy shown in Figure 2. Hold that position for a minimum time period of 1 min and measure the
distance the device has moved.
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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 shall be:

a)
b)

starting:

driving (pushing/pulling):

160 N;
85 N.

6.5.2 Test methods for moving forces

The test sha

| 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

arms/hooks §
The castors

Using a dyna
Repeat five (

The starting
a) inthefo

b) inthe b3

6.6 Durak

NOTE TH

6.6.1
After testing

maximum lo
affect its fund

6.6.2 Test

6.6.2.1
position. The

6.6.2.2
but the end s

bet to obtain the maximum reach.
shall be set at 180° to the direction of pushing/pulling.

mometer, a starting force is gradually applied to the push handle until’the hoist begins to 1
b) times. The highest force noted during these tests shall be recorded as the starting force.

orce shall be applied and recorded as follows:
'wards direction;

ckwards direction.

ility

e requirements and test methods for durability. given in this subclause replace those given in 4.10.

Requirements for durability

in accordance with the requirements of 6.6.2 the hoist shall function as intended wit
bd and when unloaded, and)shall show no signs of permanent deformation or wear that
tion.

methods for durability

The hoist shall.be placed on a horizontal surface with the base locked in the most ad

hoist shall be-secured against moving on the surface.

For manually-operated hydraulic hoists, the stroke of the pump lever shall be as long as po
tops of the pump shall not be activated at any time.

lifting

nove.

h the
may

verse

sible

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 speeds, then the durability test will be
performed using the speed 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.

6.6.2.5

his service manual.

6.6.2.6

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

Maintenance during testing shall only be carried out if specifically required by the manufacturer in

Suspend a load equal to 75 % of the maximum load on the hoist lifting arms and/or hooks. Raise

and lower the arms and/or hooks of the hoist through the full stroke/range. Ensure that the pause in the lifting
cycle and the loading and unloading always occurs when the hoist is at the lowest position of the lifting cycle.
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6.6.2.7 Repeat the lifting cycle of the hoist for 11 000 lifting cycles ensuring that the bottom and top-end
limiting devices are activated.

6.6.2.8 During the lifting cycle the load shall be allowed to adjust to the vertical in such a way that the
swing induces only a negligible dynamic element.

6.7 Instructions for use
This subclause specifies requirements for standing and/or raising hoists in addition to those specified in 4.13.3.

The manufacturer shall provide at least the following information:

a) IantionaI dimensions as given in Figures 1, 10 and 14;
b) the turning diameter;

c) the total mass of the hoist excluding body-support unit;
d) the number of parts and the identification of those parts into which the heist-.can be disassempled,;

e) the mass of the heaviest part of the hoist.

7 $tationary hoists — Specific requirements and.test methods

7.1 | General requirements

This [clause specifies requirements and test methods for stationary hoists which are additignal to those
specified in Clause 4.

7.2 | Specific safety requirements

7.2.1| Requirements for specific safety requirements

72111 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 orfly allows the
hoistto 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 powered horizontal movement, then its linear velocity sHall be limited
to 0,3 m/s.

7.21|3 After the test specified in 7.2.2.3, the hoist and end stop shall not be adversely affectgd.

7.214 If the vertical movement of the CSP is limited by using electrical switches, then an additional
device-shall-befitted-to-ensure-that-any-failure-of-the-limiting-switches-does-not-create-a-dangereds situation.
7215 All hoists shall incorporate an emergency lowering device.

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

NOTE This may, 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.

7.21.6 Maximum deflection of any horizontal track used in the construction of a hoist system shall not be
more than 1 mm in every 200 mm of track length.
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7.2.2 Test methods for specific safety requirements

7.2.21 The requirements of 7.2.1.1 shall be determined through functional test and verification of the

manufacturer’s installation instructions and by inspection.

7.22.2 The requirements of 7.2.1.2 shall be determined by measurement.

7223 For hoists that are moved manually in a horizontal fashion, the hoist under load 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 motors the
will be driven into the end stop at the maximum linear velocity of the hoist.

7.2.2.4
and checking

that the second device operates.
7.2.2.5 he requirements of 7.2.1.5 shall be determined through practical test and inspection.

7.2.2.6 hen a track, installed in accordance with the manufacturer’s instructions~is)loaded wit
maximum load, 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 Requdirements 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 sh
no deformatipn or wear that may affect its function.

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

hoist

erative

h the

Bll be

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

The hoist shall be set in the most adverse positionand placed on a 10° inclined surface and secured ag
tipping but npt against deformation. The hoist shall-then be loaded with 1,25 x maximum load for a per
5 min in the most adverse condition.

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)

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

During the sfatic stabilityxtest according to 7.4.2, both unloaded and under maximum load, the hoist shg
lose its equilibrium (balance) at the following angle:

— any dire¢tion™0°.

ainst
od of

Il not

7.4.2 Test methods for static stability (free-standing stationary hoists only)
7421 Positioning

7.4.21.1 General

The tests shall be carried out in the most adverse direction with the hoist in its most unstable position with

regard to the position of the CSP and supporting structure.
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7.421.2 Unloaded

Position the unloaded hoist on the test surface (see Figure 15).

Incline the test plane gradually until the hoist loses its equilibrium (balance). Record the angle of inclination.
Repeat the test in the other three directions.

74213 Loaded

Attach the maximum load to the CSP in such a way that the load is able to move freely. Repeat the procedure
as fof the unloaded hoist.

For hoists with rigid body-support units, the centre of gravity of the load shall be placed in-relation to the back
rest according to Figure 3 but not more than:

— 350 mm from the front edge of the seat.

For stretchers, apply the loads as shown in Figures 4 a), 4 b) or 7.

Key
1 tgstload
a sfability angle = 10°

Figure 15 — Stability test for free-standing stationary hoists

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 may 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 hoist shall then be loaded with 1,5 x maximum load for a period of 20 min.
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7.6 Instructions for use
This subclause specifies requirements for stationary hoists in addition to those specified in 4.13.3.

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

When a hoist is to be used by a disabled person living on their own, then some form of communication device
shall be installed in the area of use of the hoist so that in the event of an emergency the disabled person is
able to summon assistance.

NOTE This may, for example, be the fitting of an alarm system or the supply of a conveniently placed telephone, etc.

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 those
specified in Clause 4.

After being tgsted according to 8.3, the body-support unit shall show no signs of damage or loss of functign.

The unit shall be provided with an indication showing the types and design.of spreader bar with which if may
be used. Thig information may be given in the instructions for use.

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

8.2.1 If the 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 Ahnex A of EN 1021-1:1993 and EN 1021-2:1993.

8.2.2 Wheh 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.

8.3 Test methods for non-rigid(body-support unit

If the body-suipport unit is designéd,to be laundered, it shall be cleaned and dried ten (10) times in accordance
with the manpfacturer's instructions and then tested with a static load of 1,5 x the maximum load for 20 min.

After the test, it shall be subjected to an extensive inspection during which attention shall be given to all parts,
i.e. fabric, se@mes, stitehing, loops, loop fixations, and fabric at the positions in which rigid parts are received in
the fabric. Affer the test; no part shall show any sign of damage or wear.

Any dimensitfnal change shall be determined by measurement.

8.4 Information supplied by the manufacturer

8.4.1 Marking
This subclause specifies requirements for non-rigid body-support units in addition to those specified in 4.13.2.

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

— the size of the body-support unit;

— a warning/attention mark which will refer the carer to the instructions for use of the hoist and/or
body-support unit;
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