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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
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ISO 9386 specifies the safety rules, dimensions and functioning for permanently installed power-operated lifting
platforms designed for use by persons with impaired mobility. This part of ISO 9386 covers power-operated vertical
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Power-operated lifting platforms for persons with impaired
mobility — Rules for safety, dimensions and functional
operation —

Part 1:
Verticlal lifting platforms

1 Scope
This part|of 1SO 9386 specifies the safety rules, dimensions and functional aperation for permaneptly installed
power-opérated vertical lifting platforms intended for use by persons with impaired mobility when standing or sitting
in a whee]chair, with or without an attendant.
It specifief requirements for lifting platforms
a) installed within enclosed liftways, and
b) whosg design or location permits their use without an enclosed liftway.
It is restrigted to the following lifting platforms:
a) thosg which travel between fixed levels;
b) thosq without liftway enclosure and without floor penetration:

1) with travel up to 2,0 m,

2) ip private dwellings with travel up to 4,0 m;
c) thosdg with liftway enclosure with travel up to 4,0 m;

d) thosq whose rateéd~speed does not exceed 0,15 m/s;

e) thosqwhoseline of travel does not exceed 15° from the vertical and;

f)  thosq whose rated load is not less than 250 kg.

This part of ISO 9386 does not specify every general technical requirement for all aspects of the electrical,
mechanical or building construction.

As far as possible, this part of ISO 9386 specifies only the requirements that materials and equipment need to meet
in the interests of safety and functional operation.

Requirements are also included for protection against harmful influences which may be experienced by equipment
installed in external locations.

© I1SO 2000 — All rights reserved 1
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2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 9386. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 9386 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain

registers of currently valid International Standards.

ISO 606:1994, Short-pitch transmission precision roller chains and chainwheels.

ISO 3864:1984, Safety colours and safety signs.

ISO 4190-5,| Lifts and service lifts (USA: Elevators and dumbwaiters) — Part5: Control devices, signals and
additional fitfings.

ISO 4344:1983, Steel wire ropes for lifts.

ISO 4413:1998, Hydraulic fluid power — General rules relating to systems.

ISO 7000:1989, Graphical symbols for use on equipment — Index and synopsis,

IEC 60204-1, Electrical equipment of industrial machines — Part 1: General nequirements.

IEC 60335-1, Safety of household and similar electrical appliances — Part 1: General requirements.

IEC 60364, Electrical installations of buildings.

IEC 60417-24:1998, Graphical symbols for use on equipment— Part 2: Symbol originals.

IEC 60529:11989, Degrees of protection provided by enclosures (IP Code).

IEC 60617, Graphical symbols for diagrams.

IEC 60664-1:1992, Insulation coordination., for equipment within low-voltage systems — Part1: Principles,
requirementg and tests.

IEC 60742:1/983, Isolating transformers and safety isolating transformers — Requirements.

IEC 60747-5:1992, Semiconductor devices — Discrete devices and integrated circuits — Part 5: Optqgelectronic
devices.

IEC 60947-1:1999, Lew:voltage switchgear and controlgear — Part 1: General rules.

IEC 60947-4-1:24990, Low-voltage switchgear and controlgear — Part4: Contactors and motor-sfarters —
Section 1: E|eetrotechnical contactors and motor-starters.

IEC 60947-5-1:1997, Low-voltage switchgear and controlgear — Part 5: Control circuit devices and switching

elements —

Section 1: Electromechanical control circuit devices.

EN 50214, Flexible cables for lifts.

CENELEC HD 360 S2, Circular rubber insulated lift cables for normal use.

3 Terms and definitions

For the purposes of this part of ISO 9386, the following terms and definitions apply.

© ISO 2000 — All rig

hts reserved


https://standardsiso.com/api/?name=ee6008a4a13ee5d16a22949b1bb63cbb

ISO 9386-1:2000(E)

3.1
barrier
device or an assembly arranged so as to provide protection against falling

a) to protect a landing opening when the platform is not at that landing;
b) to protect any side or sides of the platform
3.2

brake
electromechanical mechanism employed to hold the lifting platform in position and/or bring it to rest smoothly

3.3

chain
simplex of duplex transmission chain that, if used as part of a drive system, either transmits rotary motjon from one
shaft to amother or transmits motion directly to the platform

3.4
chainwhgel
wheel haying machine-cut teeth specially designed to engage with a chain

35
competent person
person who, by virtue of specific training, is competent to assess technically the safety and function|of the lifting
platform

3.6
contacto
relay
electromagnetically operated device of suitable rating forswitching an electrical circuit

3.7

controlle
assembly| of electrical contactors, relays and/or other components which control the movement pf the lifting
platform

3.8
direct-acting lifting platform
lifting platform in which a hydraulie jack or nut or screw is directly attached to the platform

3.9
down-dirgction valve
electrically controlled, valve in a down-direction hydraulic circuit

3.10
drive
generic term r‘n\/nring the various electromechanical drive unit arrangements that cause the Iifting Inlatf rm to move

under electrical power input

3.11

drive unit

complete assembly comprising an electric motor, brake and gearing, which supplies the tractive and braking effort
controlling the movement of the lifting platform

3.12
driving nut
internally threaded annular component that acts in conjunction with a screw to produce linear motion of the platform

EXAMPLE A rotating screw engaging with a fixed nut, or vice versa.

© I1SO 2000 — All rights reserved 3
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3.13

driving rack

strip incorporating specially shaped teeth with which a driving pinion may engage to form a positive driving means
converting rotary motion into linear motion

3.14
driving screw
externally threaded driving component that acts in conjunction with a driving nut

3.15
duty cycle

number Ofl urneys. the Ilfhng Ir_\lntfr\rm is rnqnn‘nrl to pnrfnrm ina-given pnrmrl of time.

3.16
enclosed liffway
liftway in which the space is fully bounded by the bottom of the pit and a solid enclosure (but.not nedessarily a
ceiling) and/pr landing doors reaching to a height above the highest position of the platform ehclosure

NOTE See example in Figure 1.

3.17
final limit syitch
electrical safety switch, positively and mechanically operated by the lifting platform in the event of overtrayel

3.18
follow-throdigh
amount of additional free movement provided in the actuation of an electrical switching device after thq electrical
contact has peen broken

3.19
full-load prgssure
highest hydrpaulic system pressure for the lifting platform.carrying its rated load when at rest

3.20
guide rail
components|which direct the course of the platform

3.21
guided chain
chain, whichH may be either fixed.or moving, and which is completely guided over its entire length such that it may
transmit a lopd either in thrust ortension

3.22
hydraulic lifting platform
lifting platform in which the lifting power is derived from an electric motor, driving a pump which transmitg hydraulic
fluid to a jac

3.23
journey
movement of the platform between any two levels which incorporates one start and one stop

3.24

landing

defined level to be served by the lifting platform, having adequate space to permit the manoeuvring, boarding and
alighting of users with a wheelchair where appropriate

3.25

lifting platform

device permanently installed to serve fixed landing levels, comprising a guided platform whose dimensions and
means of construction permit the access of disabled passenger(s), with or without wheelchair(s)

4 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=ee6008a4a13ee5d16a22949b1bb63cbb

ISO 9386-1:2000(E)

NOTE See example in Figure 1.

3.26
liftway
protected space in which the platform travels

3.27
machine space
space in which the drive unit and/or the associated equipment is placed

3.28

mechanigattbtockimgdevice
device which, when set in position, guarantees a minimum safety space beneath the platform for-the|purposes of
maintenajce and inspection

3.29
non-enclpsed liftway
liftway whijch is not enclosed

NOTE See example in Figure 1.

3.30
overspeed governor
device which, when the lifting platform attains a pre-determined speed, causes the lifting platformp to stop by
application of the safety gear

3.31

pinion
wheel, having machine-cut teeth specially designed to engage with those of other similar toothed wheels or racks,
used to transmit relative motion

3.32
platform
flat and s{ibstantially horizontal structure that ispart of a lifting platform that supports a user or users

3.33
pressuretrelief valve
valve whi¢h limits fluid pressure to a-stated value by exhausting fluid

3.34
rack
bar with $pecially shaped”teeth with which a pinion may engage and which forms a positive driving means to
convert rgtary motion‘into linear motion

3.35
rated load
load for which the equipment has been built and for which safe operation is guaranteed by the supplier

3.36
rated speed
nominal speed of the lifting platform as agreed in the contract for the particular installation

3.37

restricted access
access which is restricted to a known user or users

© I1SO 2000 — All rights reserved 5
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3.38

rupture valve
valve designed to close automatically when the fluid pressure drop across the valve, caused by increased flow in a
predetermined flow direction, exceeds a predetermined amount

3.39
safety circu

it

electrical or electronic circuit which has been subjected to failure analysis to confirm an equivalent degree of safety
to a safety contact

3.40

safety cont
contact in wi

341

safety facto
ratio, for a [
ultimate teng

3.42

safety gear
mechanical

in the downy

3.43
safety nut

b

Cl
ich the separation of the circuit-breaking elements is made by positive means

.
articular material under static or dynamic conditions (as defined in the text),@f-the yield I¢
ile load (as defined in the text) to the load that can be imposed upon a member by the rated |

Hevice for stopping and maintaining the platform stationary on the guides in the event of ove
vard direction or breaking of the suspension

internally thjeaded annular component, used in conjunction with(@ screw/nut drive, so arranged that it

normally car|

3.44
safety switg
electrical swj

3.45
self-sustain
drive systen
speed

NOTE T
are non-self-s

3.46
sensitive eq
safety devic
hazard

h
tch incorporating one or more safety contacts

ing drive system
that, under free running conditions with the brake lifted, will not permit the lifting platform to i

e system will not permitithe lifting platform to start moving from a standstill with the brake lifted. All oth
ustaining.

ge
b attached to any edge of the platform to provide protection against a trapping, shearing o

ad or the
pad

rspeeding

does not

Iy the load but is capable of doing so in the event of\failure of the threads in the main driving nut

ncrease in

er systems

I crushing

3.47

sensitive surface
safety device similar in effect to a sensitive edge but so arranged as to protect a whole surface such as the
underside of the platform or other large area

3.48
slack rope

chain switch
switch or combination of switches, arranged to stop the lifting platform if any suspension rope or chain slackens by
a pre-determined amount

3.49
terminal sw

itch

switch, or combination of switches, arranged to bring the lifting platform to rest automatically at or near the landing

© ISO 2000 — All rig
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3.50
toe guard
smooth vertical component extending downwards from the sill of the landing or platform entrance

3.51

toothed belt

flexible continuous belt, having teeth formed in one or other of its surfaces, and designed to engage with specially
cut or moulded teeth in wheels attached to separate shafts in order to provide a drive between the two

3.52
travel

distance hetween-the h|ghncf and lowest levels served

3.53
unlocking zone
zone, extending above and below a landing, in which the platform floor must be positioned to] enable the
appropriate landing door, ramp or barrier to be unlocked

3.54
user
person(s)|for whom the lifting platform is installed or designed

4 Gengral requirements for lifting platforms

4.1 Pattern of use

M1
o

The design of the lifting platform shall take account of the freqdency of usage to which it will be subject

4.2 Prdtection against hazards

Protectior] so as to minimize the risk of all of the following hazards shall be incorporated:
a) sheating, crushing, trapping or abrading;

b) entarjglement;

c) falling and tripping;

d) physical shock and impact;

e) electtic shock;

f) fire, gttributable toyse of the lifting platform.

4.3 Geperal design

Components shaII be of sound mechanlcal and electrlcal constructlon using materlals that are free rom obvious
defects amd g specified in
this part of ISO 9386 are maintained, desplte wear. Con3|derat|on shall also be glven to the need for protection
against the effects of corrosion. The transmission of noise and vibration to any surrounding walls and other
supporting structures shall be minimized. All materials shall be asbestos free.

4.4 Design guidelines particular to the installation

Ensure that design requirements particular to the installation or the user are taken into account.

4.5 Access for maintenance, repair and inspection

Lifting platforms shall be designed, constructed and installed so that components requiring periodic inspection,
testing, maintenance or repair shall be easily accessible.

© I1SO 2000 — All rights reserved 7
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46 Firer

esistance

Materials used in the construction of the lifting platform shall not support combustion, neither shall they be
dangerous through the toxic nature and quantity of gas and fumes they may generate in a fire situation.

Plastic components and electrical wiring insulation shall be flame retardant and self-extinguishing.

4.7 Rated speed

The rated speed of the lifting platform in the direction of travel shall not be greater than 0,15 m/s.

4.8 Rateq

The rated lo
210 kg/m2 o

4.9 Gene

Unless statg
than 1,6 bag
ductile mate

4.10 Resis

4.10.1 The
it during nor
travelling at
arising from

4.10.2 Guig
affecting nor

4.11 Protg

load

nd shall be not less than 250 kg. The design of the platform shall be based on a loadlof not
the clear floor area.

ral safety factor
d otherwise in this part of ISO 9386, the safety factor for all parts of.the equipment shall n

ed on yield load and the maximum dynamic load. This safety factor is based on steel or
[ials. Increased safety factors shall be considered for other materials:

tance to operating forces

Imal operation, during the application of the safety<devices and at impact on mechanical st
the rated speed. However, local deformation that does not affect the operation of the liftin
the safety gear gripping device is permissible;

ing components, their attachments and joints shall withstand deflections due to uneven loadi
Imal operation.

ction of equipment against harmful external influences

4.11.1 Gengral

Mechanical
influences th
a) theingr

b) the effe

and electrical compoenents shall be protected from the harmful and hazardous effects O
at will be encountered at the proposed installation site, for example:

pss of water.and solid bodies;

Cts of humidity, temperature, corrosion, atmospheric pollution, solar radiation, etc.;

less than

pt be less
bquivalent

complete lifting platform installation shall resist, without, permanent deformation, the forces inpposed on

ops when
) platform

ng without

f external

c) the actiti)ns of flora, fauna, etc.

4.11.2 Protection

The protection shall be designed and constructed and the lifting platform shall be installed in such a manner that
the influences mentioned above do not prevent the lifting platform from operating safely and reliably.

It shall not be possible for moisture to accumulate on the liftway floor.

4.11.3 Degree of protection for outdoor use

For outdoor use, lifting platforms shall have a degree of protection for electrical equipment which is not less than

IP 4X as defi

ined in IEC 60529:1989.
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Guidance on the construction of equipment, selection of enclosures, selection and treatment of materials, electrical
insulating materials, sealing techniques, etc., should be obtained by reference to relevant National and International Standards.

The degree of protection shall be increased as necessary appropriate to the location and operating conditions (see

8.5.1).

4.12 Suppression of radio and television interference

The design of the electric motor, contact devices and control devices shall comply with legal requirements for the
suppression of electromagnetic interference. However, components necessary to give an adequate degree of
suppression shall not be used in any part of a circuit where failure might cause an unsafe condition.

413 Gu

Compone,
injury. W

Arding

hts (e.g. gearing and the drive unit) shall be guarded so far as is possible to prevent risk
nere necessary, guards shall be of imperforate material. Access panels shallChe secure

requiring the use of a tool or key for their release. See also 7.4.5, 7.5.3 and 7.7.4.

5 Guic

51 Gu

511 G
enclosed
enclosure

le rails, mechanical stops and mechanical blocking device

derails

uide rail(s) shall be provided to retain and guide the platferm throughout its travel. For lifting
iftways, the guide rails shall ensure that the horizontal clearances between the inner surface
and platform components (as shown in Figures 2 and”10) are maintained throughout the er

the platfofm.

512 G

5.2 Me

521 M
of travel.

522 If
manually
platform t

In this ca
electric sV

These de
their inten

uide rails shall be made of metal.

chanical stops and mechanical.blocking device

a clear space of 500 mm/minimum is not available under the platform when at its lowes
positioned mechanical blocking device or other equally effective means shall be provided t
D be held mechanically in a raised position (see 9.1.1.1.2).

5e, the mechanical blocking device shall be operated from the outside and shall be prov
itch that detects the operation of the mechanical blocking and disables the operation of the p|

Vices shall be capable of supporting the platform bearing its rated load and shall be clearly
ded purpose and position for effective use.

of personal
0 by means

platforms in
of the liftway
tire travel of

echanical end stops shall be fitted if'it is possible for the lifting platform to be driven beyond the extremes

t position, a
D enable the

ded with an
atform.

marked with

The value of 500 mm is a minimum. Where possible, increased clearance up to 900 mm should be provided.

6 Safety gear and overspeed governor

6.1 General

6.1.1 The lifting platform shall be provided with a safety gear. The safety gear shall operate to stop and sustain
the platform with the rated load taking into account associated shock loads.

There are

© 1SO 2000

four exceptions to this requirement as follows:
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direct-acting hydraulic jack drives do not require a safety gear (see 7.14.6);
when the lifting platform is driven by worm/segment drive;
when the platform is driven by a self-sustaining rotating screw or nut (see 6.8 and 7.7.5);

other drives provided that (see 8.6):

to overspeed in the downward direction,

the failure of a single drive component, excluding the rope or chain suspension, cannot cause the platform

a)
b)
c)
d)

— the

equ

NOTE It

one safety nu

6.1.2 The
drive, where

6.1.3 Whg
for applying

6.1.4 The
distance of ]

6.1.5 The
means shall

6.1.6 Any
shall be mag

6.1.7 The

6.2 Contt

The safety g
0,3 m/s, exc
is independe

6.3 Reled

failure would cause the platform to stop by operating a safety switch conforming to 8,7.4
ivalent means.

is considered in b) that the multiple segments inherent in this drive system provide an equivalent level
and switch.

safety gear shall be fitted on the platform, except on lifting platforms driven by guided rop
the safety gear may be fitted remote from the platform, provided the requirements of 7.8 are

n the safety gear is applied, no decrease in the tension of any rope‘or chain or other mecha
[he safety gear or motion of the platform in the downward direction shall release the safety ge
50 mm from where the safety gear is engaged.

safety gear shall be designed to grip the guide raik’or equivalent element, securely. Th
be progressive such as is provided by a cam profilesor equivalent mechanism.

shaft, jaw, wedge or support that forms part.ofs\the safety gear and that is stressed during its
e of metal or other ductile material.

application of the safety gear shall not-cause the platform to change inclination by more than

ol
ear shall be mechanically tripped by an overspeed governor before the platform exceeds 4§

bpt on indirectly suspended hydraulic lifts where the safety gear may be tripped by a safety r
nt of the means of suSpension or by slackening or breaking of a suspension rope or chain.

Se

Release of
remain funct

Operating i
person.

he safety~gear shall only be possible by raising the platform. After its release, the safety
ional forfurther use.

1 or other

pf safety to

e and ball
ulfilled.

hism used
ar.

safety gear shall be capable of stopping and sustaining the/platform, carrying its rated load, within a

e gripping

operation

5°.

speed of
bpe which

gear shall

6.4 Access for inspection

The safety g

ear shall be easily accessible for inspection and testing.

6.5 Electrical checking

1 competent

When the safety gear is engaged, an electrical device conforming to 8.6 and activated by the safety gear shall

immediately

10

initiate stopping and shall prevent the starting of the machine.
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6.6 Overspeed governor

If the overspeed governor derives its drive from a main suspension chain or rope, the safety gear shall be operated
by a mechanism actuated by breaking, or slackening of, the means of suspension.

Any friction drive to the overspeed governor shall be independent of the main friction drive on friction-drive lifting

platforms.

6.7 Rotation monitor unit

be interru

Correct fu

The force
gear.

6.8 Sallety nut

In the cas

governor driving means during travel. If rotation ceases, the supply to the driving motor an
pbted within 10 s or 1 m of travel.

nction shall be checked at least once during normal travel.

transmitted to the rotating device by friction shall be at least twice the forcerhecessary to ti

safety to {hat specified in 6.1. The safety contact shall operate to cause power to be removed from th

and operIIe a safety contact in the event of failure of the driving nub such as to afford an equivale
brake in tihe event of failure of the driving nut.

Considerd
vibration.

7 Driv

7.1 Ge
NOTE

711 T
Other driv
712 A

713 S
the effect;

e of the screw and nut type of drives, a second unloaded safety. nut shall be provided to ¢

tion shall be given to the need for protection to_the safety contact against the effects of |

ng units and drive systems

neral requirements

ISO 9085-1 gives guidance congcerning the calculation of load capacity of spur and helical gears.

ne selected drive method shall be in accordance with one of the systems specified in 7.4 to 7.
e methods may be”used, provided they achieve an equivalent degree of safety.

| types of drive except hydraulic shall be powered in both directions of travel.

hfety faciors used in the design of geared drive units shall be maintained, even after taking fu
b of wear and fatigue likely to arise during the designed life of the geared drive system.

tation of the
| brake shall

ip the safety

hrry the load
nt degree of
e motor and

pollution and

Il account of

Unless forming an integral part of its shaft or driving unit every sheave, rope drum, spur gear, worm and worm
wheel or brake drum shall be fixed to its shaft or other driving unit by one of the following methods:

a) sunk

keys;

b) splines;

C) cross pinning;

Other methods may be used, provided they achieve an equivalent degree of safety as a), b) and c) above.

Gearing s

© 1SO 2000

hall be guarded so far as is possible. Any such guards shall be of imperforate material.
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7.1.4

conditions shall be met:

If chain or belt intermediate drives are employed within the drive system, then one of the following

a) the output drive gearing shall be on the load side of the chain or belt intermediate drive, and either

b) the output drive gearing shall be self-sustaining, or

c) the brake shall be on the load side of the chain or belt intermediate drive and a minimum of two belts shall be
used. The chain or belt intermediate drive shall be monitored by a safety contact that shall disconnect the
supply to the motor and brake in the event of breakage of any chain or belt. If V belts are used, monitoring
shall also detect the slackening of any one belt.

7.1.5 Ropg-suspension or chain-suspension systems shall incorporate a device that, in the event ef\a’$lack rope

or chain, shall operate a safety contact that shall initiate a break in the electrical supply to the moter.and prake and

thus prevent

any movement of the platform until the rope or chain is correctly re-tensioned.

7.2 Braking system

7.2.1 Gengral

An electromgchanical friction brake shall be fitted (except on hydraulically driven lifting platforms which gonform to
7.14) which ghall be capable of bringing the lifting platform smoothly to rest.within a distance of 20 mm apd holding
it firmly in ppsition under maximum rated load. The brake shall be meghanically applied and electrically held off.
The brake shall not be released in normal operation unless the electrical supply is simultaneously applied to the
lifting platform motor. Interruption of the electrical supply to the brake-shall be controlled in accordance with 8.3.
7.2.2 Elecfromechanical brake

The component on which the brake operates shall be positively coupled to the final driving element (e.g. rppe drum,

chainwheel,

Brake lining
not weaken

No earth fau
driving moto,

Any brake c@pable of being released by hand shall require constant effort to keep the brake held off.

If one or mo
supported.

7.2.3 Stop

screw, nut, etc.) unless the final driving element is self-sustaining.

heir fastenings.

It or residual magnetism shall-prevent the brake from being applied when the electrical suf
is interrupted.

e coil springs afe,used to apply the brake shoes, such springs shall be in compression and g

ping cenaditions

The control ?nd braking system shall automatically stop the platform within £ 15 mm of each landing level

b shall be of flame-retardant, self-extinguishing material and shall be so secured that normal wear will

ply to the

dequately

7.3 Emergency/manual operation

7.3.1

An emergency operating device shall be provided.

Where emergency operation is achieved by means of a manually operated hand-winding device, the hand-winding
unit shall be operated by a smooth spokeless wheel. Alternatively, a standby power supply or device may be used
for motorized operation. The standby power supply shall be capable of bringing the platform with rated load to a
landing. Where necessary for reasons of safety, a safety contact shall provide protection against inadvertent
operation of the normal controls when under emergency operation.
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Instructions for emergency/manual operation shall be prominently displayed and shall state that the lifting platform
must be switched off and the platform kept under constant surveillance when subject to emergency operation.

Where the resisting torque of the brake is too great to be overcome by emergency hand-winding, there shall be
provided means of releasing the brake. Uncontrolled free-fall conditions shall not be possible under any

circumstances. A device which could be left in a locked position shall not be used to hold off the brake.

A direction label in accordance with 13.4.2 shall be provided.

7.3.2

If the platform is designed to be normally operated by hydraulic means, a self-resetting manually operated

lowering valve shall be provided to allow the platform to be moved at a speed no greater than the rated speed. The

operation

In the ca
operation

A hand-pdimp which causes the platform to move in the upwards direction shall be permanently instal

lifting plat

tlas 1 1 1 i 1 [ S gy
Ul UnS valive oTidit TTyuine a LUThddar iriaridal ©iturt.

be of indirect-acting hydraulically driven lifting platforms where slack rope or chain cah-od
shall not cause an opening of this valve when the pressure is below the minimum operating p

orm whose platform is fitted with a safety gear or a clamping device.

cur, manual
ressure.

ed for every

The handipump shall be connected to the circuit between the non-return valve or.down direction vale(s) and the
shut-off valve.

The hand-pump shall be equipped with a pressure relief valve limiting/the’ pressure to 2,3 times [the full load
pressure.

7.4 Additional requirements for rope suspension drive

7.4.1 Raopes

All rope(s) shall comply with 1ISO 4344. The safety factor-of the ropes shall be not less than 12. The [safety factor
shall be the ratio between the minimum breaking load (N) of the rope and the continuous load imposg¢d by raising
the fully Igaded carriage. Test certificates for the_rope(s) shall be retained on file by the manufacturer and provided
upon request. The ends of the ropes shall be fixed to the carriage, counterweight or suspension pajints by such
methods ps metal or resin-filled sockets, selfstightening wedge-type sockets, heart thimbles with at least three
suitable rr]:pe grips or hand-spliced ferrule-secured eyes.

The minimum rope diameter shall be(5 mim.

The safety factor of rope anchorages shall be not less than 10.

A minimum of two ropes shall*be fitted on all rope suspended lifting platforms. Note that this requiremient does not

apply to lifting platformswith guided rope and ball drive fitted with an arresting device and support system| (see 7.8).

Means shill be provided to equalize the tension of the ropes.

Rope traction drive is not permitted.

7.4.2 WhrdmgdramTs
Winding drums shall be provided with grooves for the suspension ropes. The grooves shall be smoothly finished
with rounded edges. Plain winding drums are not permitted. The bottom of the rope groove shall be a circular arc
over an angle of not less than 120°. The radius of the grooving shall be not less than 5 % in excess of, and not
more than 7,5 % in excess of, the nominal radius of the suspension rope. The grooves shall be pitched so that
there is adequate clearance between adjacent turns of rope on the drum and also between any part of rope leading
onto the drum and the adjacent turn. Drum grooves shall have a depth not less than one-third of the nominal
diameter of the rope. Only one layer of rope shall be wound on the drum.

The diameter of the drum shall not be less than 21 times the nominal diameter of the rope measured at the bottom
of the rope groove. There shall be not less than 1,5 dead turns of rope on the drum when the platform is at its
lowest point.
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The drum flanges shall project radially by no less than two rope diameters beyond the rope pitch circle diameter.

Winding drums shall be fixed to the driving unit shaft in accordance with 7.1.3.

7.4.3 Pulleys

Pulleys shall include additional security to retain the rope in case of wear and ageing. The grooves shall be
smoothly finished with rounded edges. The bottom of the groove shall have the same profile as for drum grooving,
but the depth of the groove shall be not less than 1,5 times the nominal diameter of the rope. The angle of flare of

the sides of pulley grooves shall be approximately 50°.

The dlametrl Uf }JU“C_yQ, IIICQOUIUd a.t thc bUttUIII UI‘ thc uIUUVU, oha:: bc IIUt :CDD thall 21 t;lllco thc LILAA! Inal rOpe
diameter.

7.4.4 Angle of deflection

The maximu

7.4.5 Reta

Drums, and
circumstanc
guarded if th

7.5 Addit

NOTE
in the design

n

7.5.1 Drivi

The driving
design of arn

wear and fatigue likely to arise during the ,designed life of the driving pinion and associated co

Undercutting

the output shaft in accordance with 7.1.3.

7.5.2 Drivi

Rack(s) sha
shall posses

The rack(s)
maintain the
accurately a

7.5.3 Gua

Im angle of deflection (fleet angle) in relation to the grooves shall not exceed 4°¢

ning of the rope

s and to ensure that trapping between rope and drum or pulley ©annot occur. Ropes shg
eir position is such as to create a hazard.

ional requirements for rack and pinion drive

order that full advantage may be taken of the safety potential of this type of drive, particular care shou
bf the gearing from the motor to the driving pinion and, in\particular, to the strength of the output shatft.

ng pinion

pinion shall be made from metal and shall“be designed to resist wear. The safety factor u
y driving pinion shall be maintained, gven after taking full account of the effects of dynam

of the gear teeth shall be avoided-by using an adequate number of teeth. The pinion shall

ng rack(s)

| be made from metabhaving properties matching those of the pinion in wear and impact str
S an equivalent safety factor.

shall be securely attached to the rail(s) particularly at their ends, and means shall be p
pinion andhrack constantly in positive mesh under all conditions of load. Any joints in the rag
igned te-avoid faulty meshing or damage to teeth.

ding

f necessary pulleys, shall be guarded so as to ensure that the rope is retained in the grooving under all

1l also be

d be taken

ed in the
c loading,
ponents.
e fixed to

ength and

ovided to
k shall be

Guards shall be fitted to minimize trapping hazards between the rack and pinion and any other part (see 4.13).

7.6 Addit
NOTE C
7.6.1 Chai

ional requirements for chain suspension drive

hain drive systems that are both fixed and guided may be regarded as rack and pinion drive systems.

nwheels

All driving chainwheels shall be made from metal and have a minimum of 16 machine-cut teeth. A minimum of 8
teeth shall be engaged. The minimum angle of engagement shall be 140°. Driving chainwheels shall be fixed to the
drive shaft in accordance with 7.1.3.

14
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7.6.2 Chains

All chains shall comply with the requirements of ISO 606. The safety factor of the chain(s) shall be not less than 10
based on ultimate tensile strength. The safety factor shall be the ratio between the minimum breaking load (N) of
any chain and the continuous load imposed in raising the fully loaded platform. Test certificates for the chain(s)
shall be retained on file by the manufacturer and provided upon request (see annex B).

The strength of connecting links and chain anchorages shall be not less than that of the chain.
A minimum of two suspension chains shall be used and means shall be provided to equalize their tensions.

Terminal and intermediate chain connections shall be positive and secure against misconnection.

7.6.3 Prptection and guarding

Means shall be provided to avoid jamming owing to misfeeding or slackening of the chains -and to| prevent the
chains from leaving the chainwheels or riding over the teeth of the chainwheels.

Guards shall be fitted to prevent trapping hazards between chainwheel and chain or chain and any oth¢r part.
7.7 Additional requirements for screw and nut drive

7.7.1 Drjiving screw

The drivifg screw shall be made from metal with an adequate impactétrength. It shall be designed t9 resist wear
and shall have a safety factor of not less than 6 based on ultimate tensile strength and dynamic load, |except if the
screw is Jubjected to a compressive load when a minimum factor of safety of 3 against buckling shall apply.

NOTE Rotating screws require particular care to ensure the factor of safety against buckling is maintained.
7.7.2 Driving nut

The driving nut shall be made from a metal compatible with the screw with respect to wear and impact strength and
shall posdess an equivalent safety factor. A low:friction coating of plastic or similar material is permissihle.

7.7.3 Sdrew/nut assembly

The drive| to the rotating component.shall be directly controlled by a brake. However, chain or belt [intermediate
drives arg permitted if the requirements of 7.1.4 are fulfilled. The rotating component shall be restrgined against
axial or radial movement by means of adequately supported bearings.

7.7.4 Guarding

Means shall be provided to guard effectively all moving parts and to prevent the fouling of the screw [threads with
dirt or other foreign. matter.

7.7.5 Sqfetynut

On self-sustaining screw and nut drives, a safety nut may be used in place of a safety gear [see 6.1.1.c) and 6.8].
In this case, the safety nut shall possess a safety factor equivalent to that of the driving nut.

7.8 Additional requirements for guided rope and ball drive

One rope may be used in such systems if the arrangement is combined with an arresting device and support
system.

The safety factor of the lifting rope shall be not less than 12. The safety factor shall be the ratio between the
minimum breaking load of the rope and the load imposed on the rope at the driving wheel when raising the fully
loaded carriage at maximum angle, taking into account friction from the support balls.
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The load-bearing balls shall be fastened on the rope in such a way that the 12 times factor of safety as above is

achieved by

the number of balls that lie on the gear wheel at the same time.

The rope attachments shall have a minimum factor of safety of 10 based on ultimate tensile strength.

7.9 Additi

7.9.1

ional requirements for worm-toothed segment drive

The toothed segments shall be of metal, possibly with lining, and so dimensioned that the safety factor

against breakage is at least 6 based on ultimate tensile strength at the intended maximum allowed static load.
Adjacent segments shall always overlap each other.

7.9.2
than the m

each loaded
in engagem

79.3 Rad
2/3 of the n
main driving

7.9.4 |If th

7.10 Addit

7.10.1 The
load plus 25
service. Theg
the effects o

7.10.2 The
material, pro

7.11 Addit)

7.11.1 Agy

7112 A g
calculated in
as to provid

erial of the toothed segments. The worm shall be dimensioned so that the maximum (stat
screw thread does not exceed 1/6 of the allowable breaking load. At least two threads'shall
nt simultaneously.

al movement of the worm shall be restricted so that worm/segment engagemehtyshall be not
bminal. The worm shall be securely located against displacement, even in_the event of fail
shatft.

b drive is not self-sustaining, the platform shall be fitted with a safety ‘gear and overspeed gov

ional requirements for friction/traction drive

traction between the traction wheels and the track shall. be proved by calculations and test a
%. It should be confirmed that this will be achieved, even after the effects of wear duri

f wear (see also 6.6).

traction wheels shall be made of metal, except that the running surface may consist of a ty
vided wear or failure of this does not reduce’the traction grip below the specified minimum.

ional requirements for guided chain drive
ided chain drive with a fixed ehain shall be regarded as a rack and pinion drive system.

lided chain drive with_a-movable chain shall be regarded as a chain suspension driv
conformity with 7.6,.except that if the safety gear acts on the chain and if the chain is solidly

chain breakage, the chain and-its guides shall be regarded as a supported drive system. When the chai

as a suppor
guides.

7.12 Additionalirequirements for guided chain drive with bearing rollers and bearing segments

nnnnnnnnnnnnnnnnnnnn

inst wear
¢ load on
plways be

less than
ure of the

ernor.

the rated
ng normal

traction wheels shall adjust automatically to ensure that the traction grip is maintained, even despite

e of other

)

system,
guided so

b a support between-the carriage and the point of operation of the safety gear then, in th¢ event of

N is acting

ing system, & minimum safety factor of 3 against buckling shall apply for the supporting chain and its

7.12.1 The

6 aftha candad ~hos

mulata anciab-mMmeana-caonaiatino tha b
COTTPTCTC ouopcllolull eahnsS—-cot IQIQLIIIg O trc Hulucu craTT,y the ucullllu TONCTS, 1T uUullllu

segments

and their fixings shall have a minimum factor of safety of 6 based on ultimate tensile strength, except that the
guided chain shall have a minimum factor of safety of 10.

7.12.2 There shall be a minimum of two bearing rollers and two bearing segments in engagement and the loading
shall be shared equally.

7.13 Addit

ional requirements for scissor mechanism drive

When the lifting platform is elevated by a scissor mechanism, the connection between the platform and the
mechanism shall be positive whilst permitting the necessary lateral movement of the linkage and preventing
inadvertent tilting of the platform.

16
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7.14 Additional requirements for hydraulic drive

NOTE

Guidance and recommendations for the design of reliable and safe hydraulic systems are given

Graphical and circuit symbols to be used on hydraulic circuit diagrams are given in ISO 1219-1.

7.14.1 Pr

7.14.1.1

essures

For the calculation of stresses in components such as valves, jacks and pipes (exclu

hoses), the following shall be taken into account:

a) maximum static hydraulic full-load pressure;

in 1SO 4413.

ding flexible

b) minir]\um safety factor of 1,7 referred to the proof stress of the materials;

¢) mininmum safety factor of 2,3 for friction losses and pressure peaks.

7.14.1.2
be taken i

a) maximum pressure equal to 140 % of the full load pressure;

b) mininpum safety factor of 2,3.

7.14.2 J§

Grey cas
connectin

The jacks

limit of thd
jack.

7.14.3 Fl

The flexih
safety fac

The flexik
withstand

manufactlirer of the hosesassembly.

For the calculation of compressive stresses in jacks at their fully extended-position, the fd
hto account:

cks

j links.

shall be so mounted that they are subjected toZaxial loads only. They shall be provided with
pir stroke or with equally effective means to prevent the piston rod from travelling beyond the

pxible hoses

le hose between the cylindefiand non-return valve or the down-direction valve shall be sel
for of at least 8 relating tofullpressure and bursting pressure.

le hose and its couplings between the cylinder and non-return valve or the down-directio
without damage a pressure of at least five times full-load pressure. This test shall be carrie
e hose should be marked in an indelible manner with

ame. 6fthe manufacturer or the trade mark,

-iron or other brittle materials shall not be used in, the construction of jacks and theif

llowing shall

associated

stops at the
limits of the

ected with a

n valve shall
d out by the

The flexib
a) then
b) thet

stpressure, and

c) the date of the test.

The flexible hose shall be fitted with a bending radius not less than that indicated by the hose manufacturer.

7.14.4 Shut-off valve

A shut-off valve shall be provided. It shall be installed in the circuit which connects the cylinder(s) to the non-return

valve and

© 1SO 2000
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7.14.5 Non-

return valve

A non-return valve shall be provided. It shall be installed in the circuit between the pump(s) and the shut-off valve.

The non-return valve shall be capable of holding the platform with the rated load at any point when the supply
pressure drops below the minimum operating pressure.

The closing of the non-return valve shall be effected by the hydraulic pressure from the jack and by at least one
guided compression spring and/or by gravity.

7.14.6 Pres

sure-relief valve

A pressure-
return valve),

The pressur

7.14.7 Dow

Down-direct
the jack and

7.14.8 Prot

7.148.1 R
When the pl
fitted directly
circuit (excld
The rupture
integral

directly

placed
threade

The rupture
cylinder.

Other types

connected directly tothe.cylinder by threading.

elief valve shall be provided. It shall be connected to the circuit between the pump(s).ang
The hydraulic fluid shall be returned to the tank.

p-relief valve shall be adjusted to limit the pressure to 140 % of the full pressure.
h-direction valves

on valves shall be held open electrically. Their closing shall be effected-by the hydraulic pres
by at least one guided compression spring per valve.

pction against hydraulic system failure

Lpture valve

htform travel is greater than 500 mm or three steps,-the hydraulic system shall include a rup
to the cylinder outlet, or other effective devicewhich in the event of failure in any part of the
ding the jack) shall arrest the descent of the platform.

valve shall be
with the cylinder, or

and rigidly flange-mounted,(Or

 connections, or

valve shall)be provided with a thread ending with a shoulder. The shoulder shall butt up al

off6onnections, such as compression fittings or flared fittings, are not permitted between th

the non-

sure from

ture valve
hydraulic

Close to the cylinder @and connected to it by means of short rigid pipes, having welded, {langed or

gainst the

e cylinder

and the rupture valve.

7.14.8.2 Restrictor

In the case of major leakage in the hydraulic system, a restrictor shall prevent the speed of the platform with rated
load in a downward movement exceeding the rated speed downwards by more than 0,15 m/s.

The restrictor shall be accessible for inspection.

The restrictor shall be

a) integral
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b) directly and rigidly flange mounted, or

c) placed close to the cylinder and connected to it by means of short rigid pipes having welded, flanges or

threa

ded connection, or

d) connected directly to the cylinder threading.

The restrictor shall be provided with a thread ending with a shoulder. This shall butt up against the cylinder.

Other types of connections such as compression fittings or flared fittings are not permitted between the cylinder
and the restrictor.

The restri

There sh

overloading the platform. The device shall be safeguarded against unintentional operation. In no

neutralize]

7.14.9 Pr|

Protectior
500 mm.

Exampleg

— electfic anti-creep system;

—  pawl
— trippi
The lifting
7.14.10

Provision
isolation \

7.14.11

Filters or

between the shut-eff\valve and the down-direction valve. The filter and similar device between the s

and the d

7.14.12

ctor shall be calculated as the cylinder.
bl be a manually operated device allowing the tripping flow of the restrictor te ‘b€ read
the safety devices adjacent to the jack.
ptection against creeping

against creeping shall be provided on lifting platforms with hydraulic drive whose tra

of methods by which this may be achieved are as follows:

device;

ng of the safety gear or a clamping device by downward movement of the lifting platform.
platform shall be prevented from creeping more than 50 mm below floor level.
Pressure gauge

shall be made in the hydraulic circuit between the non-return valve and the jack for a pressun
alve to be fitted for test-purposes.

Filters
similar devices shall be installed in the circuit between the tank and the pump(s), and

bwn-direction valve shall be accessible for inspection and maintenance.

Reservoir

hed without
case shall it

vel exceeds

e gauge and

n the circuit
hut-off valve

The oil reservoir shall be of closed construction and shall incorporate a covered filler, a breather, a means for
determining the fluid level, and a filter or similar device.

7.14.13

Piping and supports

All piping shall be supported in accordance with 1SO 4413 to eliminate undue stress at joints, bends and fittings,

and partic

ularly at any section of the hydraulic system subject to vibration.

Rigid pipes and flexible hoses shall be protected by means of ferrules where they pass through walls, floors, panels
or bulkheads.
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Couplings shall not be located within ferrules.

7.14.14 Flexible hoses

Flexible hoses shall be installed in such a manner that:

a) sharp flexing and straining of the hose during operation of the lifting platform is avoided;
b) the torsional deflection of the hose is minimized,;

c) the hose is located or protected to avoid damage; and

d) the hos¢ is adequately supported or has vertical termination if the weight of the hose could cause.undue strain.

The hoses ghall be compatible with the hydraulic fluid used in the system and shall be permanently marked with
their maximdim working pressure (see 7.14.3.1).

7.14.15 Manual/lemergency operation

The requirements of 7.3.2 shall apply.

8 Electr|cal installation and equipment

8.1 General

8.1.1 Lifting platforms shall be connected to a dedicated, power supply conforming to the relevant part of
IEC 60364 ferminating at a main switch and fuse or overload device. The requirement for the sugply to be
dedicated dges not apply to battery-operated lifting platforms.

The main switch shall not interrupt the circuits supplying
a) any lighting associated with the lifting platform (see 8.1.6.1), or
b) the power socket outlet provided fof maintenance purposes (see 8.1.6.2).

NOTE 1  Nptional requirements for(electrical distribution circuits cease to be applicable at the inlet terminals gf the main
switch referrefl to above.

NOTE 2  Nptional interpretation of “dedicated power supply” is permissible.

8.1.2 The|electrical installation and equipment shall comply with the requirements of either IEC 6p204-1 or
IEC 60335-1 as appropriate.

The nominal majn d.c. voltage or the a.c. voltage between conductors and between conductors and earth shall not
exceed 250-V—for—controt—and—safety circuits—Mains=supplied—controt—circuits;, other—thanmtine-to=earth neutral
supplies, shall be derived from the secondary winding of an isolating transformer complying with IEC 60742. One
line of the control circuit shall be earthed (or grounded on isolated circuits) and the other line shall be fused in
accordance with Figure 4. SELV-protected circuits in accordance with the relevant part of IEC 60364 may be
considered as an alternative, provided an equivalent level of safety can be assured. Equivalent requirements for
battery-powered lifting platforms are given in 8.12.

8.1.3 The operating voltage of the drive unit shall not be greater than 500 V.
8.1.4 The neutral conductor and any circuit-protective conductor shall be separate.

8.1.5 The resistance of the insulation between conductors and between conductors and earth shall be greater
than 1 000 Q/V with a minimum of
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a) 500 kQ for power circuits and circuits containing electrical safety devices;

b) 250 kQ for other circuits.

8.2 Lig

hting and socket outlets

8.2.1 Lighting

The lighting at the floor of the platform and at the platform control devices shall be controlled by a switch adjacent
to the lifting platform. The level of illumination shall be not less than 50 Ix as measured at the floor.

Totally ern
capable o
lighting sHh
8.2.2 Sd

An electri
servicing.

8.3 Dri

8.3.1

<

a) utilisg
b) utilisg
as specifi

832 If
belong to

a) AC1
by DC1
833 E
a) if ong

b) if ong

closed lifting platforms shall be fitted with an automatically rechargeable emergencycsup
f feeding at least a 1 W lamp for one hour in the case of an interruption of the normal lighting
all come on automatically upon failure of the normal lighting supply.

cket outlet

Cal output socket shall be provided adjacent to the lifting platform for local)lighting during in

e contactors

ain contactors (as required in 8.4) shall be to a minimum spegification of
ition category AC-3 for contactors for a.c. motors, and

ition category DC-3 for contactors for d.c. motors;

bd in IEC 60947-4-1:1990.

because of the power they carry, relays must be used to operate the main contactors, those
the following categories as specified.in IEC 60947-5-1:1997:

b for relays controlling a.c. contactors;

B for relays controlling d.c.-.contactors.

Ach contactor specified in 8.3.1 and 8.3.2 shall operate such that:

of the “break”contacts (i.e. normally closed) is closed, then all the “make” contacts are open

of the “myake” contacts (i.e. normally open) is closed, all the break contacts are open.

ply which is
supply. This

spection and

relays shall

and

These c0||1ditions shall be maintained even if one of the contacts becomes welded together.

8.3.4 Contactors for reversing the direction of travel shall be electrically interlocked.

8.4 Motor and brake circuits for stopping the machine and checking its stopped condition

8.4.1 Motors supplied directly from a.c. mains

The supply to the motor and brake shall be interrupted by two independent contactors, the contacts of which shall
be in series in the motor and brake supply circuits. If, whilst the lifting platform is stationary, one of the contactors
has not opened the main contacts, further movement of the lifting platform shall be prevented at the latest at the

next chan

© 1SO 2000

ge in the direction of motion.
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8.4.2 A.c.or d.c. motors controlled and supplied by solid-state elements

One of the following methods shall be used:

a) as8.4.l

, or

b) a system consisting of:

a contactor interrupting the current at all poles; the coil of the contactor shall be released at least before

each change in direction; if the contactor does not release, any further movement of the lifting platform
shall be prevented;

— an |ndependent control device blocking the flow of energy in the static elements;

— anjonitoring device to verify the blocking of the flow of energy each time the lifting platferm is stgtionary.
If, during a normal stopping period, the blocking by the static elements is not effective, the.monitoring device shall
cause the cgntactor to release and any further movement of the lifting platform shall be prevented.
8.4.3 Electrical supply to the drive motor and brake
This shall bqg interrupted following the termination of a direction control signahor following the failure of thg electrical
supply or uppn the operation of any safety contact.
Stopping distances shall be no greater than:
— 20 mm |n response to operation of a safety contact or safety'circuit;
— 50 mm [n response to termination of a directional signal-or following the failure of the electrical supply/.
8.5 Creepage and clearance distances andernclosure requirements
8.5.1 Enclpsure requirements
The live parts of controllers and safety contacts shall be located within a protective enclosure of at least IR2X.
Covers shall be retained by clamping:devices requiring the use of a tool for their removal. Consideration shall be
given to the| need for additional-security by the use of a fixing or lock requiring a key or special toolqd on lifting
platforms with public access.
Where necegssary (e.g. ffor outdoor use), an increased degree of protection shall be provided appropripte to the
location and|operating conditions.
8.5.2 Cregpage and clearance distances

Creepage and clearance distances for power circuits, safety circuits and any components connected after safety
circuits or safety contacts and whose failure would cause an unsafe condition shall conform to the requirements of
IEC 60947-1:1999, Table XV, in accordance with the working voltage and sublause 3.2 of IEC 60947-1:1999,
minimum pollution degree 2. Printed wiring material column shall not be used.

8.6 Protection against electrical faults

8.6.1 Any one of the faults listed below, occurring in the electrical equipment of the lifting platform, shall not, on
its own, be the cause of dangerous malfunction of the lifting platform:

a) absence of voltage;
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voltage drop;

phase reversal on multiphase supplies;

insulation fault between an electrical circuit and metalwork or earth;

short circuit or open circuit, change of value or function in an electrical component such as, for example,
resistor, capacitor, transistor or lamp;

non-attraction, or incomplete attraction, of the moving armature of a contactor or relay;

non-9

non-¢

The non-g

862 T
prevent rg

8.7 Ele

871 T
controlling

NOTE

Movemen
electric s3

a)

b)

8.7.2

one (
their

one d
their

f

considere,

873 A

874 T
separation shall oceur'even if the contacts have welded together.

Positive g
for a sign
the part o

eparafion of the moving armature of a contactor or relay;
pening or non closing of a contact.
pening of a safety contact need not be considered.

ne earthing of an energized circuit, in which there is a safety contact, shall Cause the immed
-starting of the lifting platform.

ctric safety devices

Ne electric safety devices (for example those listed in Takle)1) shall act directly on th
the supply to the driving motor and brake.

An unsafe condition is failure to respond to a safety switch ar device.

t of the machine shall be prevented or it shall he caused to stop immediately as indicateg
fety devices shall consist of either:

r more safety contacts satisfying 8.7.4 directly cutting the supply to the contactors referred
elay contactors; or

r more safety contacts satisfying.8:7.4 not directly cutting the supply to the contactors referre
elay contactors in conjunction With safety circuits satisfying 8.11.

because of the power to\be transmitted, relay contactors are used to control the machine, th
d as equipment directly controlling the supply to the machine for starting and stopping.

safety switch shall’mot be placed in a return conductor or a circuit-protective conductor.

ne operation-of a safety contact shall be by positive separation of the circuit-breaking d

pening is achieved when all the contact-breaking elements are brought to their open positioj

iate halt and

P equipment

in 8.4. The

to in 8.3 or

d toin 8.3 or

ese shall be

evices. This

n and when,
contacts and

fieant part of the travel, there are no resilient members (e.g. springs) between the moving

the actuator to which the actuating force Is applied.

The design shall be such as to minimize the risk of a short circuit resulting from component failure.

8.7.5

8.7.6

Abrasion of conductive material shall not lead to short circuiting of contacts.

contacts cannot be rendered inoperative by simple means.

NOTE

A magnet or bridge piece is not considered to be a simple means.
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Table 1 — Examples of electrical safety switches or devices

Switch or device Relevant clause

Door locking safety device for:

a) closed position of landing doors (and barriers on non- 9.1.2.11

enclosed lifting platforms)

b) locking of landing doors at limits of unlocking zone (and 9.1.2.11

barriers on non-enclosed lifting platforms).

Safety switch for detecting slack in a suspension rope or 7.1.5

chain.

Emergency stop device. 8.15.5
9.2.35

Switches operated by sensitive edges or surfaces (on non- 10.2.5

enclosed lifting platforms).

Final limit switch. 816

Safety gear switch. 6.5

Barrier locking proving device. 10.2.4.3.2

Sensitive edges. 9.2.3.8

Screw/nut drive failure switch. 6.8

Safety flap contact. 10.2.4.2

8.8 Timeldelay

Provision shall be made for a delay of a minimum>of-1 s between the stopping of the lifting platform andl its being
restarted in ¢ither direction.

8.9 Protéction of the driving moto«
Driving motgrs shall be protected against overloading and potentially damaging excess currents by means of a

suitable deyice which automatically disconnects the supply. The device may automatically reset| after an
appropriate |nterval.

8.10 Electfical wiring

8.10.1 Condluctors;insulation and earth bonding

8.10.1.1 The nominal cross-sectional area of all conductors shall be appropriate to the current rating. Wired
power and safety circuit conductors shall be no smaller than 0,5 mm2.

8.10.1.2 If a duct or cable contains conductors whose circuits have different voltages, all those conductors or
cables shall have insulation suited to the highest voltage.

8.10.1.3 Trailing electrical power and control cables shall be securely clamped at each end to ensure no
mechanical load is transmitted to cable terminations. Provision shall be made to protect the cable from abrasion.

It is recommended that flat cables shall be constructed in accordance with EN 50214 and round cables shall be
constructed in accordance with CENELEC HD360 S2.

No conductor shall be smaller than 0,5 mm2. In addition, power and safety circuit conductors shall be no smaller
than 0,75 mm2. Any earthing conductor shall be no smaller than the largest supply conductor.

24 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=ee6008a4a13ee5d16a22949b1bb63cbb

8.10.1.4

ISO 9386-1:2000(E)

All earthing continuity conductors shall be copper, except when slip-rings or tracks and carbon brushes
are used. At least one slip-ring or track and carbon brush and trailing cable way should be dedicated to the earth

path.
8.10.1.5 Any nut or screw used for clamping a conductor shall not be used for clamping any other component.
8.10.1.6 All exposed metalwork, other than conductors, liable to become electrically charged shall be earth

bonded [see 11.1.3 b) referring to the earth bond test]. See also Figure 5 showing the grounding requirements for
battery operated lifting platforms.

8.10.2 Terminals and connectors

8.10.2.1 Connectors and devices of the plug-in type shall be protected by position or design against accidental
mis-conngction.

8.10.2.2 Terminations shall cause no damage to the conductors or insulation.

8.10.2.3 Mains input terminals shall be conveniently accessible within the equipment and shall be| identified to
indicate the correct polarity, i.e. ‘L’ for line and ‘N’ for neutral. The main earth terminal shall be located [conveniently
near the main input and identified by an earth symbol.

8.10.2.4 Earthing terminals of the stud type shall be of a size appropriateto the conductor current|rating and a
minimum |of M3. They shall not be used for securing any component) ‘nor shall it be possible tq loosen the
connection without the use of a tool. All earth conductors shall be terminated with suitably crimped| or soldered
terminatigns.

8.10.3 Elgctrical identification

Terminalg, connectors and electrical components shall,‘where appropriate, be marked with a suitaljle means of
identificatjon.

8.11 Saflety circuits

8.11.1 Spfety circuits shall comply with the.requirements of 8.6 and 8.7 relative to the appearance of g fault.

Faults shpuld be considered for epen circuit and short circuit for passive components (resistors| capacitors,
inductors,| etc.) and, in addition, change-of-function for active components (transistors, integrated circuits, etc.) (see
annex F).

8.11.2 AJl parts of the safety circuit shall be designed to meet the creepage and clearance distances defined in
8.5.2.

8.11.3 Al components of the safety circuit shall be used within the worst case limits and within mianufacturers
recommenpdationsfor voltage, current and duty.

8.11.4 S fﬂf\][ circuits_shall he dneignnd such-that the Iiffing pl:\tfnrm is nnI\J/ allowed-to operate whlilst all safety

circuits are functioning correctly.

8.11.5 Any fault or combination of faults which in themselves do not lead to an unsafe condition but when
combined with a further fault would cause an unsafe condition shall cause the lifting platform to be stopped at the
latest at the next stage of direction.

However, a combination of more than three faults can be disregarded if the safety circuit is built out of at least two
channels. In the case of different status, the lifting platform shall be stopped at the latest at the next change of
direction.

8.11.6 Safety circuits shall be subjected to a safety and failure analysis in accordance with the requirements of
annex F.
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8.12 Residual current devices

All electrical circuits, other than supplies to charging units on battery-operated lifting platforms, carrying a voltage
greater than 50 V above earth shall be protected by the use of a residual current device (RCD). The maximum
rated tripping current shall be 30 mA. The maximum trip time at rated tripping current shall be 200 ms. The
maximum trip time at five times the rated tripping current shall be 40 ms.

Where possible, the testing of this device shall not cause spurious tripping of any other similar device fitted to the
mains supply circuit.

The validity of this clause is subject to local requirements concerning electrical supply.

8.13 Additlional requirements for battery-powered operation
8.13.1 For pattery-powered lifting platforms, the control circuit voltage shall not exceed 60 V.

8.13.2 Battpries shall not leak, even when tilted at an angle. Batteries shall not emit-fumes durifg normal
operation, including charging.

8.13.3 A fupe should be fitted in line with the battery supply which is only accessible by the use of an appropriate
tool(s). This|fuse shall isolate the battery supply within half a second of the supply being short circuited and within
5 s of twice fhe average peak current being drawn.

8.13.4 The|charging arrangement for the batteries shall be as Figure & &) for a.c. charging and Figure 5|b) for d.c.
charging. THe maximum voltage potential when measured with respectyto earth shall be as follows:

a) for protgcted charge contacts, 250 V a.c. or 60 V d.c,;
b) for expdgsed charge contacts, 25 V a.c. or 60 V d.c.

Charge contacts are deemed to be exposed when accessible without the use of tools, or protected whefe it is not
possible to tpuch the contacts without the use of tqels:

Battery changing should be carried out at points where the lifting platform is expected to be stationary between
journeys. Udually this is at each end of the. rail.

8.13.5 Battpry terminals shall be physi¢ally protected against short circuiting.
8.13.6 A sdcure location or fixing.for the batteries shall be provided.
8.13.7 The|carriage-isolating switch shall cause the battery to be isolated from the control and drive motgr circuits.

8.13.8 Battery capacity and charging rate shall be appropriate to the conditions of service after taking info account
the travel and anticipated duty rating.

8.13.9 If the lifting platform is brought to rest out of the reach of the charge contacts, this shall be indicgted to the
user visually or audibly.

8.13.10 The carriage chassis shall be grounded as shown in Figure 5.
8.13.11 The battery charger shall not damage or overcharge the battery, even after long periods on charge.

8.13.12 The requirements of 8.13.8 do not apply to battery back-up systems.

8.14 Cableless controls

NOTE Cableless control is suitable for applications where it is not possible or desirable to have a physical link between the
lifting platform and the landing controls (e.g. on a battery-powered lifting platform).
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8.14.1 The cableless control system shall be designed to work with a single lifting platform. It shall be designed
such that the lifting platform shall not respond to signals from another lifting platform or other similar cableless
control system. (For example, by use of an appropriate frequency spectrum, coded signals and range.)

8.14.2 Redundancy shall be provided within both the transmitter and the receiver. Within the transmitter, this may
be achieved by the means specified in 8.15.6.

8.14.3 On lifting platforms with public access, the remote control device shall be in a fixed position adjacent to the
lifting platform unless it is under the supervision of a qualified attendant.

8.14.4 Platform mounted stop swnches safety contacts and safety cwcwts shaII overnde all dlrectlonal signals
(whether from f i nin 20 mm in
accordang¢e with 7.2.1.

8.14.5 The cableless communication link shall remain effective throughout the length of the*platform travel. The
requiremgnts of 8.4.3 shall be maintained at all points during travel.

8.14.6 The cableless communication link shall be designed so as to be fail-safe in theyevent of signal failure.

8.14.7 The cableless control system shall be designed so as to be no less safetthan a wired control dystem in the
event of component failure.

8.15 Opegrating devices
8.15.1 Operating devices shall be provided at each landing and.on;the platform. They shall (except f¢r controls to
be operatpd by a lone standing user) be located in a zone 0,8 m,t0 1,1 m above the landing and platfqrm floor and
not less than 0,4 m from an internal corner or adjacent wallyin-the platform or on the landing or to spit a specific
user.

8.15.2 The operating devices used to control the movement of the platform shall be dependent upon continuous
effort.

When the|user has difficulty in operating normalcontrol devices, it may be necessary to consider specigl devices to
suit the particular disability. Recommendations for such devices are given in annex C.

8.15.3 For lifting platforms in enclosed, liftways, platform operation shall override landing operation.

8.15.4 There shall be a minimumydelay of 1 s before the lifting platform can be started when either of the following
occurs:

a) the lifting platform js ealled from another landing; or
b) the landing daotr of the landing at which the lifting platform is resting is closed.

8.15.5 A]bistable safety switch shall be fitted on the platform that, when operated, shall directly interrypt the safety
circuit.

This switch shall be clearly visible and accessible to the user, easy to operate and protected by position or design
against inadvertent operation.

8.15.6 Means shall be provided on each landing control station (where fitted) that, when operated, shall directly
interrupt the circuit to the associated directional controls.

8.16 Terminal limit switches and final limit safety switches

8.16.1 Terminal limit switches and final limit safety switches shall be provided.
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The opening of the final limit safety switch shall prevent further movement of the lifting platform in both directions of
travel, until the lifting platform has been correctly re-positioned manually.

8.16.2 The terminal switches shall be arranged to stop the lifting platform automatically within £15 mm of the level
being served. This shall be independent of the final limit safety switch.

8.16.3 The lower final limit safety switch may be omitted in the case of hydraulic drives or those drives
incorporating slack rope or slack chain safety switches. In addition, both upper and lower final limit safety switches
may be omitted when the design of the drive system is such that overtravel beyond the normal limits of travel is not
possible, even without the use of mechanical end stops.

The lower fifal iMIt Safety SWItCh may be omitted IT the Tower terminal Tmit SWItCh IS a saiety switch ang if bottom
overtravel rgsults in operation of the platform underside safety switches.

8.17 Emergency alarm devices
8.17.1 The|emergency alarm operating device on the platform, referred to in 9.2.3.5 shall be connegted to an
alarm which| when activated by a platform user seeking help, shall be audible and recognizable. The installer shall
consult with the purchaser or user concerning the positioning of the alarm signal (see'AJ5).
8.17.2 Eme@rgency alarm devices shall either

a) be fed ffom a supply that is separate from the main supply to the drivifig,motor, or

b) be equipped with a standby power source (such as battery back-up).

9 Specific requirements for lifting platforms intenclosed liftways
9.1 Liftway
9.1.1 Gengral

9.1.1.1 Liftway floor and access beneath the platform

If access is possible beneath the platferm, the liftway floor shall resist a loading of not less than 250 kg/m$.

All equipment requiring inspectien-or servicing from below the platform shall be safely accessible and, if necessary,
this shall be [achieved by means’of a mechanical blocking device conforming to 5.2.

9.1.1.2 Topp clearance

When the liting.platform is in contact with the upper mechanical stop, the vertical clearance between the floor of
the platformjand the lowest parts of overhead obstacles shall not be less than 2 m (see Figure 6).

9.1.1.3 Enclosure construction

9.1.1.3.1  Each wall of the enclosure shall form a continuous vertical smooth surface and be composed of hard
elements.

9.1.1.3.2 Any hollows in or projections from internal surfaces of enclosure walls shall not exceed 5 mm and
projections exceeding 1,5 mm shall be chamfered to at least 15° to the vertical (see Figure 9).

9.1.1.3.3  The enclosure walls shall be able to withstand the application of a force of 300 N, acting at right angles

at any point over an area of 5cm?2 of round or square shape, without elastic deformation exceeding 10 mm and
without any permanent deformation.
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9.1.1.3.4  Subject to local building regulations, the enclosure shall extend to a height of not less than 1,1 m
above the floor of the upper landing level (see Figure 6).

In addition, the liftway enclosure shall be so constructed that it extends at least to the upper edge of the platform
enclosure when the platform is at the highest point in its travel, including overtravel.

9.1.1.3.5  Any vertical slot required for operational purposes shall not present a shearing or crushing hazard.

9.1.1.3.6  When glass is used in the construction of the liftway enclosure, horizontally sliding doors or hinged
doors, it shall fulfil the conditions stated in Tables 2, 3 or 4 as appropriate.

Table 2 — Glass panels to be used in walls of well or of the car

Dimensions in millimetres

Minimum thickness
Type of glass Diameter of inscribed circle
1 000 max. 2 O00-max.
Toughened and 8 10
laminated (4+4+0,76) (5+5+0,76)
Laminated 10 12
(5+5+0,76) (6 +6+0,76)

Table 3 — Glass panels to be used+in horizontally sliding doors

Dimensions in millimetres

Minimum . Free door Fixing of
Type of glass thickness Wwidth height, max. glass panelp
Toughened and 16 360 to 720 2100 2 fixings
laminated (8+8+0,76) upper and lower
Laminated 16 300 to 720 2100 3 fixings
(8 +8:+’0,76) upper/lower one|side
10 300 to 870 2100 All sides
(6+4+0,76)
(5+5+0,76)
NOTE The values of this table are valid under the condition that in case of 3- or 4- fixings, the profiles are
rigidly connected to one another.

Table 4 — Glass panels to be used in hinged doars

Dimensions in millimetres

. . Maximum diameter
Type of glass Minimum thickness of inscribed circle
Toughened and 8 1 000
laminated (4+4+0,76)
Laminated 10 1 000
(5+5+0,76)
Glass panels shall always be fixed on all sides in a frame.
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ftway entrances

Liftway entrances shall be protected by landing doors (see 9.1.2).

The clear access height onto and over the platform shall not be less than 2 m (see Figure 6).
The clear width of the entrances shall not be less than 800 mm (see 9.2.2.3) except

in buildings with public access where it shall be not less than 900 mm (see Figure 6), and

ISO 9386-1
9.1.1.4 Li
91141
9.1.1.4.2
9.1.1.4.3
a)
b)

650 mnT:
In buildings
9.1.14.4
landing sills
9.1.1.5 In
Inspection d
Inspection d

Operation of
For this purg

ith private access, reduced dimensions may be used if necessary due to restricted space:

The horizontal distance between the platform edges and the enclosure or between pla
Shall not exceed 20 mm (see Figure 2).

spection doors and traps

bors and traps shall not interfere with the travel of the platform.
bors and traps shall be capable of being opened from outside with the aid of a special key or

the lift shall automatically depend on the maintenance in-the*closed position of these doors
ose electric safety devices in conformity with 8.7 shall besemployed.

ing entrance protection

hnding doors

ing access to the platform shall be provided with landing doors which
prforate;

closing but stable in the open“position;

pen into the liftway;

h force to open them which is not more than 40 N at the handle; and

ided with a vision panel when the door or gate is made of non-transparent material and is g
t, which shall

not lesSithan 60 mm in width,

for use by standing lone users only in buildings with private access only, where it shall be not less than

fform and

ool.

and traps.

ver 1,1 m

9.1.2 Lang
9.1.21 L
Openings gi
a) areimp
b) are self
c) donotg
d) require
e) are pro

in heigh

1) be

2) hay

e(its lower edge located between 300 mm and 900 mm above the floor level,

3) have a minimum glazed area per landing door of 0,015 m2 with a minimum of 0,01 m2 per vision panel;

f) iftheya

9.1.2.2

re glass, have visual markings between 1 400 mm and 1 600 mm above the floor.

Strength of landing doors

Landing doors, with their locks, shall be able to withstand the application of a force of 300 N, acting at right angles
at any point over an area of 5 cm?2, of round or square shape, without elastic deformation exceeding 10 mm and
without any permanent deformation.

The landing

30

doors, with their locks shall operate satisfactorily after such a test.
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Under the application of the force defined above in the case of lifting platforms without doors, the elastic
deformation of the landing door towards the well interior shall not exceed 5 mm.

Under the application at the most unfavourable point of a manual force (without a tool) of 150 N in the direction of
opening of horizontal sliding doors, the clearances shall not exceed 30 mm.

9.1.2.3 Height of landing doors

9.1.2.3.1 Upper level

Subject to_local building requlations, the height of the landing door at the upper level shall be not less than
1 100 mm (see Figure 6).

Landing doors at the upper level on lifting platforms with a travel exceeding 2 m in buildings with public|access shall

, the landing door at the upper level shall be so constructed that it extends at-least to the upper edge of
m enclosure when the platform is at the highest point in its travel including overtravel.

9.1.2.3.2 | Lower and intermediate levels

The height of the landing door protecting a liftway entrance at the loweriar intermediate level shall cprrespond to
the full hejght of the entrance or extend to the top edge of the liftway enclosure, whichever is the smallgr.

9.1.2.4 |Construction of landing doors

9.1.2.4.1 | Inner surface

The insid¢ of the landing doors shall form a continuous-hard smooth vertical surface.
9.1.2.4.2 | Alignment

The inner|surface of the landing doors shall fofrm a continuous plane with the interior surface of the liftway.
9.1.2.4.3 | Projections

Any projegtion from the inner surface of the landing doors shall conform to 9.1.1.3.2.
9.1.2.4.4| Glazing

Any glazing materials 'used in landing doors shall conform t0 9.1.1.3.6.

9.1.25 |Width of opening

The width of the free entrance of the Tanding doors shall be as specified in 9.1.1.4.3 (see also 9.2.2.3).

9.1.2.6 Clearances
Except as specified in 9.1.2.2.3, any gap under, over, at side of or between the landing doors shall be not greater

than 6 mm (which may be increased to 10 mm as a result of wear) throughout the travel and overtravel of the
platform.

9.1.2.7 Sills

The entrance shall be provided with a sill or ramp, of sufficient strength to withstand the passage of rated loads on
to the platform.
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9.128 G

uiding of doors

Landing doors shall be designed to avoid, during normal operation, jamming or displacement at the extremities of

their travel.

9.1.2.9

Ramps

Ramps shall be fitted on all platform access edges incorporating a step greater than 15 mm high. They shall have
an inclination which is no greater than as given below. A step of up to 15 mm high is permissible at the leading

edge of any ramp.

Ramping indlinations shall not be greater than:
a) 1:4 on g vertical rise up to 50 mm,;

b) 1:6 on g vertical rise up to 75 mm,;

c) 1.8 on g vertical rise up to 100 mm; and
d) 1:12 on|a vertical rise over 100 mm.

9.1.210 P

The effort ne
edge.

The kinetic ¢
calculated o

9.1.211 D

9.1.2.11.1
50 mm from

9.1.2.11.2
The closed j

9.1.2.11.3

unlocked wh
means of &
complying w

9.1.2.11.4
mechanicall

9.1.2.11.5

otection during door operation

eded to resist movement of a power operated door shall not'exceed 150 N, as measured at

bnergy of any power operated door and of the mechanical elements which are rigidly conne

measured at the average closing speed, shall not:€xceed 10 J.
bor locking
It shall not be possible in normal operation to open a landing door when the platform is

the sill level of that door.

It shall not be possible to make the lifting platform start or continue in motion with a landing ¢
osition shall be detected by an‘électric safety device complying with 8.7.

It shall not be possible te/make the lifting platform start or continue in motion with a lan
en the lifting platform\.is more than 50 mm from the sill level of that door. This may be ac
safety contact bridging the locking contact within the unlocking zone. An electric safe
th 8.7 shall detect-whether the locking elements are properly engaged.

The connection between one of the contact elements which opens the circuit and the dey
locks shall be positive and failsafe, but adjustable if necessary.

The\locking elements and their fixings shall be resistant to shock.

ts leading

cted to it,

more than

0oor open.

ding door
hieved by
ty device

ice which

9.1.2.11.6

The engagement of the locking elements shall be achieved in such a way that a force in the opening
direction of the door does not diminish the effectiveness of locking.

9.1.2.11.7 The lock shall resist, without permanent deformation, a minimum force of 3 000 N for hinged door locks
and 1 000 N for sliding door locks, on the locking element at the level of the lock and in the direction of opening of

the door.

9.1.2.11.8 Locks on hinged landing doors shall be located at, or close to, the closing edge of the door and shall
continue to lock effectively should the door sag.

9.1.2.11.9 The locking devices shall be designed and situated to be inaccessible when in normal use and shall be

protected ag
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ainst deliberate mis-use.
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9.1.2.12 Emergency unlocking
It shall be possible the upper and lower landing doors to be unlocked from the outside with the aid of a special key

or tool such as that to fit the unlocking triangle shown in Figure 7. Intermediate doors shall not be unlockable. After
emergency opening, it shall be possible to close and lock the doors without the use of a tool.

9.2 Lifting platform

9.2.1 Internal floor area

9211 The clearloading area of the nlatfarm exeludina hand rails cshall naot exceaed 2 m2
Z.1. g P ; G T -

9.21.2 It is recommended that the plan dimensions of the platform floor, to accommodatesa standard 1SO
wheelchalr, shall be equal to or greater than those given in Table 5 (see Figure 6). In buildings'with private access,
reduced dimensions may be used if necessary due to restricted space. Minimum plan dimensions should conform
to local reguirements.

Table 5 — Minimum dimensions of platform

Dimensions in millimetres

Principal use Minimum plan dimensions

(width x length)

When doors are located at 90° relative to each other 1100 x 1400

(attendant beside wheelchair)

Attendant standing behind user in a wheelchair: 800 x 1 600

Lone user, either standing or in a wheelchair 800 x 1 250

Lone user standing (not suitable for wheelchair use) 650 x 650

Lone user standing (with travel up-te"'500 mm) 325 x 350

9.2.1.3 The clear width of the platform and its entrance and of the landing entrances shall be njot less than

800 mm gxcept
a) in buildings with public acCess, where it shall be not less than 900 mm (see Figure 6), and

b) wher¢ intended for.use by standing lone users, in buildings with private access only, where it sha|l be not less
than p50 mm, or,.if@dditionally the travel does not exceed 500 mm, where it shall be not less than {325 mm.

9.21.4 In buildings with public access, the platform length shall not be less than 1 400 mm.

9.2.2 Construction

9.221 The floor covering of the platform shall be slip resistant. The sill of the platform or landings shall be
coloured to contrast with the landing floor surface at the entrance.

9.2.2.2 Where the driving, guiding or lifing mechanisms present hazards at the sides of a platform, the
mechanisms shall be guarded to protect the users. The guarding shall be smooth, hard and continuous.

9.2.2.3 Ceilings shall only be fitted to lifting platforms installed in enclosed liftways. Any ceiling to the platform

shall not be load bearing and shall be removable to permit access for maintenance. Labels giving warning against
treading on the ceiling shall be provided.
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9.2.2.4

9.2.2.5

The platform enclosure shall be able to withstand the application of a force of 300 N, acting at right
angles at any point over an area of 5 cm2, of round or square shape, without elastic deformation exceeding 10 mm
and without any permanent deformation.

The following equipment shall be located on one side of the platform:

a) operating devices (see 8.15);

b) an emergency stop device (see 8.15.5);

c) anemergency alarm operating device (see 8.17).

Items b) and c) may be combined as in a single unit.

Items a), b) gnd c) shall be positioned in the zone specified in 8.15.1.

9.2.2.6 An easy-to-grip hand rail, located between 900 mm and 1 100 mm above the-platform floor |
be provided jon at least one non-entrance side of the platform (see Figure 2).

9.2.2.7 A toe guard, which extends over the full width of the landing entrance itfaces, shall be provi
each platform sill. The vertical dimensions of the toeguard shall be at least 25 mim longer than the unlog
(see Figure P).

9.2.2.8 To reduce the risk of a hand being trapped during travel, if‘elements of the lifting platform |

be used as
fitted with se

9.2.2.9
as appropriag

10 Specif
10.1 Non-4
10.1.1 Geng

10.1.11 L

The requiren

10112 T

The requirer

handrails are closer than 80 mm to the landing door or liftway enclosure, their upper surface
nsitive edges or similar devices.

When glass is used in the walls or doors of the platform it shall fulfil the conditions of Table
te and conform to 9.1.2.1 f).

ic requirements for lifting platferms in non-enclosed liftways
enclosed liftways

bral

ftway floor and ac¢ess beneath the platform

nents of 9.1.1Ashall apply.

Dp clearance

nents of 9.1.1.2 shall apply.

evel, shall

Hed under
king zone

vhich may
s shall be

52,30r4

10.1.2.3 Surrounding construction

10.1.1.3.1 Adjacent surfaces

Any object less than 400 mm from the platform shall form a continuous vertical surface and shall be composed of
hard elements. In addition, objects which are 120 mm or less from any part of the platform shall have smooth
surfaces within the limits given in Figure 9. Each non-entrance side of the platform adjacent to a flush full height

surface, if pr

otected by a barrier, shall be within 20 mm from the continuous vertical surface.

10.1.1.3.2 Projections

The requirements of 9.1.1.3.2 shall apply. (See also Figure 9.)
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10.1.1.3.3 Strength

The requirements of 9.1.1.3.3 shall apply.

10.1.1.3.4 Intermediate level partial enclosure
An imperforate partial enclosure shall be provided at any intermediate level.
This partial enclosure shall extend the full width or length of the platform and the greater of either

a) the height of the landing doors, or

b) the Height of any platform side panel or barrier when the platform is at its highest position; ill\cluding any
overtfavel.

10.1.1.3.9 Slots

The requifements of 9.1.1.3.5 shall apply.

10.1.1.3.4 Glazing materials

The requifements of 9.1.1.3.6 shall apply.

10.1.1.4 |Liftway entrances

Liftway emtrances at landing levels which are more than 500~mm above the lower landing shall be protected by
doors (se¢ 10.1.2).

The requifements of 9.1.1.4.2, 9.1.1.4.3 and 9.1.1.4.4 shall apply. (see also Figures 8 and 10.)
10.1.2 Lgnding entrance protection

10.1.2.1 |Landing doors

10.1.2.1.1 Where fitted, doors at upper levels shall comply with 9.1.2.1, except that they need not bg imperforate
provided that

a) sheafing hazards are précldded even in the event of platform overtravel,
b) proteftion is provided-against the projection through the door of wheelchair handles and footrests, pnd
C) no opening exceeds 50 mm.

10.1.2.1.34 ~Where fitted, landing doors at intermediate levels shall conform to 9.1.2.1.

10.1.2.1.3 No door, barrier or enclosure is required at lower levels.

10.1.2.1.4 Subject to local building regulations, where fitted, doors shall be not less than 1100 mm high.

10.1.2.2 Strength of landing doors

The requirements of 9.1.2.2 shall apply.

10.1.2.3 Construction of landing doors

The requirements of 9.1.2.4 shall apply, except that these requirements may be relaxed for doors at upper levels in
accordance with 10.1.2.1.1 and 10.1.2.6.
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10.1.2.4 Width of opening

The width of the free entrance at the landing shall be as specified in 9.1.2.5.

10.1.2.5 Clearances

The requirements of 9.1.2.6 shall apply for all doors, except for doors at upper levels where increased clearances
are permitted provided that

a) shearing hazards are precluded, even in the event of platform overtravel, and

b) protectipn is provided against the projection through the door of wheelchair handles and footrests.
10.1.2.6 S|lIs

The requirements of 9.1.2.7 shall apply.

10.1.2.7 Guiding of doors

The requirements of 9.1.2.8 shall apply.

10.1.2.8 Landing entrance ramps

Where provifled the requirements of 9.1.2.9 shall apply.
10.1.2.9 Pyotection during door operation

The requirement of 9.1.2.10 shall apply.

10.1.2.10 Dpor locking

The requirements of 9.1.2.11 shall apply.

10.1.2.11 Emergency unlocking

The requirerments of 9.1.2.12 shall apply.

10.2 Lifting platform

10.2.1 Interpal floor area

The requirerpentstef9.2.1 shall apply.

10.2.2 Constrgetion
The requirements of 9.2.2 shall apply (see also Figure 10).
10.2.3 Platform entrance protection

10.2.3.1 To prevent roll away

In order to prevent roll away of a wheelchair, each platform shall, on the lower landing side, be provided with
protection in accordance with at least the minimum requirements specified below.

a) Platforms with travel up to 500 mm: a safety flap or similar device in accordance with 10.2.3.2 shall be
provided.
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b) Platforms with travel between 500 mm and 2000 mm: a safety flap or similar device in accordance with
10.2.3.2 and a barrier conforming to 10.2.3.3, which shall be locked in accordance with 10.2.3.3.2, shall be
provided.

c) Platforms with travel above 2 000 mm: a door shall be provided. Doors shall not be less than 1 100 mm high
and shall conform to 9.1.2 and 10.1.2.1.1. A safety flap or similar device in accordance with 10.2.3.2 may form
the lower part of the entrance protection.

10.2.3.2

Safety flap

Any safety flap shall be solid, have a minimum height of 100 mm and shall cover the full width of the platform. It

may be aftivated by the movement of the platform away from the lower landing and shall remain po9
raised pogition until the platform returns to the lower level. It shall be operated positively or belpro
safety contact that will stop the movement of the platform within 300 mm of the lower level if the-flap

itively in the
vided with a
has failed to
hair without

hin 300 mm

Cting at right

than 50 mm

appropriate
hfety device

ards. These

rise to it raised position. The flap shall be capable of withstanding the impact of a laden -wheel
deformatipn. The inclination and any step of the safety flap shall conform to the requirements’of 9.1.2.9,
10.2.3.3 |Barriers

10.2.3.3.1 Barriers shall be a minimum of 1100 mm high comprising at least‘ap‘intermediate bar wi
from the glatform floor. The barrier shall be able to withstand the forces specified in 10.2.3.3.2.
10.2.3.3.4 Barriers and any locks shall be able to withstand the application of a force of 300 N, a
angles at jany point over an area of 5 cm2, of round or square shape, Without elastic deformation excegding 10 mm
and without any permanent deformation.

10.2.3.3.3 It shall not be possible in normal operation to epen a barrier when the platform is more
from the gppropriate landing level.

10.2.3.3.4 1t shall not be possible for the platform_to continue in motion beyond 75 mm from the
landing lgvel with the barrier unlocked. The lo¢ked position shall be detected by an electric s
conforming to 8.7.

10.2.3.3.4 The requirements of 9.1.2.11.4 t079.1.2.11.7 and 9.1.2.11.9 shall also apply.

10.2.3.3.4 Locks shall continue to lack effectively, should the barrier sag.

10.2.3.4 |Non-access edges-of.the platform

10.2.3.4.] Platforms withtravel up to 500 mm

Non-acceps edgeswhich are not adjacent to a flush full-height surface shall be protected by roll off gt

shall be a

minimum.height of 75 mm above the platform surface.

10.2.3.4.2

Platforms with travel between 500 mm and 2 000 mm

Non-access edges which are not adjacent to a flush full-height surface shall be protected in addition by a fixed
barrier conforming to 10.2.3.3.1.

10.2.3.4.3 Platforms with travel above 2 000 mm

For platforms which are not adjacent to a flush full height surface, a fixed imperforate barrier shall be used. The
barrier shall be a minimum 1 100 mm high. The barrier shall be able to withstand the forces specified in 10.2.3.3.2.
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10.2.4 Under-surface protection

10.2.4.1 General

All potential trapping hazards, arising from any part of the platform under-surface, shall be eliminated as follows:

by encasing the space under the platform within an imperforate box to prevent access; or

by surrounding the space under the platform with a robust bellows unit or similar device to prevent access, and

by protecting the entire periphery of the platform. The bellows shall be able to withstand the application of a
force of 300 N acting at right angles at any point over an area of 5 cm2, of round or square shape, without

a)
b)
elastic
compory
shall be
addition
lowest f
c) by prov
10.24.2 S
10.2.4.2.1

the motor ar
safety conta
the obstacle

The average
the mid poin

The average
a) 50 N for
b)
when meast

10.2.4.2.2

11 Testin

11.1 Test

11.1.1  Imm

conducted with the platform located at the top landing level, i.e with the bellows fully ex
, for lifts with a travel greater than 1 m, a test should be conducted with the lift raised 1 nj
nished floor level; or

ding a sensitive surface over the entire area of the under-surface of the platfosm.

bnsitive edges or surfaces

The operation of any sensitive edge or sensitive surface shall initiate a break in the electrical
d brake in the direction in which the lifting platform is operating./This shall be achieved by th
Ct or safety circuit. Where appropriate, operation of contrals in the opposite direction of travel
to be cleared shall be possible.

force required to operate any sensitive edge shallhot exceed 30 N when measured at eac
.

force required to operate any sensitive surface shall not exceed

surfaces with an area equal to or less-thian 0,15 m2, or

100 N for surfaces with an area greater thamn 0,15 m2,

red at two diagonally opposite ‘corners and the centre point.

The stroke of these devices shall not be less than the stopping distance of the platform.

g, inspection’and servicing

hnd examination after installation

ediately upon completion of installation and prior to being put into service, lifting platform

Jeformation exceeding either a maximum of 75 mm or the distance to contact an interopl moving
ent, whichever is the smaller. The test should not cause permanent damage to the bellowd. The test

ended. In
from the

supply to
e use of a
to enable

h end and

5 shall be

subjected to a thorough examination and 1est by a qualiiied person on benhall of the manufacturer or his agents in
accordance with annex B.

11.1.2 A test and examination certificate which declares at least all the information and the results of all checks

both on-site

11.1.3 The

and off-site listed in annex B shall be completed.

lifting platform shall be subjected to electrical tests by instruments as follows.

a) A d.c. voltage of not less than twice the operating voltage (r.m.s. value of an a.c. supply) shall be applied for
the measurement of insulation resistance, except that for tests on low-voltage circuits the test voltage need not

exceed

38
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The resistance of the insulation between conductors and between conductors and earth shall be greater than
1 000 Q/V with a minimum of

— 500 kQ for power circuits and circuits containing electrical safety devices, or

— 250 kQ for other circuits.

Control electronics not forming part of the safety or drive motor circuit may be disconnected during this test.

b) When applying a test voltage of not more than 40 V, the resistance between any accessible metal part and the

main

earth terminal (or ground on isolated circuits) shall not exceed 0 5 O

As an altg
the safety

For SELV|
1114 T
valve) an
out off-sit
carried oy
11.15 C

supplier f
represent

11.2 Per

Guidance
alterationy

This guid

emphasis
recomme

12 Teclk

The supp
country in

NOTE

The techn

rnative to the above, check that the circuit breaker or fuse protecting the safety circuit~will t
circuit is earthed on the platform and at each end of the rail.

Lprotected circuits, note the requirements of the relevant part of IEC 60364.
bsts to verify the correct tripping speed of the overspeed governor (or, on. hydraulic systemg
I correct function of the safety gear at rated load and speed shall be earried out. These m3

e, If the safety gear test is carried out off-site, an additional functignal-test on the safety d
t on-site at the time of installation, but this need not be at full load.

pr a period of at least 10 years and shall be made available to the purchaser or the
htive on request.

iodic examinations, tests and servicing

shall be provided to the purchaser on périodic examination and servicing, and testi
b to the equipment.

bnce shall include advice that lifting ‘platforms should be kept in good repair and working

on the need for routine servicing, and advice on the risk of damage to equipment or injul
hded servicing intervals are exceeded.

nnical literature

ier shall provide the owner of the lifting platform with technical literature written in the langu
which the machine is installed.

The need for additional languages is a matter of judgement and is not a requirement.

icalditerature shall include the following minimum information, as appropriate:

rip or blow if

, the rupture
y be carried
ear shall be

ppies of all certificates following the test, hand-over, inspection,or service shall be retained ¢n file by the

purchaser’'s

ng following

order, with
y to users if

hge(s) of the

a) then

JIMTEe andadaress of the OWIer or USEeT,

b) the name and address of the manufacturer and the supplier;

c) year of installation;

d) serial

e) rated

number;

load in kilograms;

f)  full operating instructions;

© 1SO 2000
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g) an electrical circuit wiring diagram in accordance with the relevant part of IEC 60617 showing the electrical
connections and components, together with all necessary identification markings (see 8.10.3);

h) an acknowledgement that the purchaser and/or user has received proper instruction and demonstration on the
correct and safe usage of the lifting platform;

i)  in buildings with public access, a technical register with pages for reports of any accidents, details of servicing,
inspection and any major modifications to the machine; in buildings with private access it is permissible for
such records to be maintained off-site by the company responsible for routine inspection and servicing;

j) recommended intervals for routine inspection and servicing;

k) the nanmle, address and telephone number of person(s) to contact in the event of emergency or breakfown.

13 Labels, notices and operating instructions

13.1 General

The informagion, operating instructions, etc., listed in 13.2 to 13.8 shall be displayed. The text shall e legible,

readily undgrstandable and in accordance, where applicable, with 1SO 4190-5» The height of the letters in the

legends sha]l not be less than 10 mm for upper-case letters and 7 mm for lower-case letters. The legends shall be
written in a language appropriate to the country in which the lifting platforniis installed.

Where requjred by national legislation, appropriate safety signs in_accordance with ISO 3864 shall be used in

association yith relevant notices.

The labels, ¢tc., bearing the legends and symbols shall be positively fixed in position and shall be of teaf-resistant

durable material.

Consideratid

appropriate.

13.2 On the platform

13.2.1 Noti

a)
charact

and 7

b)
13.2.2 The
13.2.3 Any

symbol; an €

the ratg

the nam

n should be given to the need for the provision of information in tactile or auditory fg

ces bearing the following minimum information shall be displayed on the platform:

d load, in kilograms, and~the maximum number of persons that may be carried (the hei
brs indicating the loading conditions shall be not less than 10 mm for upper-case letters and
m for lower-case detters); an example of a typical load plate is shown in Figure 11;

e of the mandfacturer, the serial number and the year of installation.

function\of all devices controlling the operation of the platform shall be identified.

emergency alarm device specified in 8.17 shall be coloured yellow and shall be identified

rm where

pht of the
numbers,

by a bell

xample is shown in Figure 12 (i.e. symbol No. 5013 in IEC 60417-2:1998).

13.2.4 The emergency stop device specified in 8.15.5 and 9.2.3.5 shall be coloured red and shall be identified by
the legend STOP.

13.2.5 Where a ceiling is fitted on a lifting platform installed in an enclosed liftway, a label giving warning that the
ceiling is not load bearing and warning against treading on the ceiling shall be provided.

13.3 At each entrance

A disabled persons' symbol as shown in Figure 13 (i.e. symbol No. 0100 of ISO 7000:1989), shall be displayed at
each entrance. The height of the symbol shall be not less than 50 mm.
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13.4 At machinery spaces

13.4.1 Warning notice

A notice bearing the following legend shall be displayed on the outside of doors, trap doors, etc., giving access to
machinery:

DANGER — MACHINERY

Access forbidden to unauthorized persons

13.4.2 Er

Detailed 9
the machi

A directio
in a prom

On hydra
manual 10|

13.5 By
The switc

For hydra

13.6 At

Adjacent

for the safe use of the mechanical blocking device specified in 5.2, for example:

Plag

nergency manual operation

hery space.

N label such as that shown in Figure 3 indicating the direction of movement 6fthe platform g
nent position on the hand-winding shaft housing or on the winding handle.

ilically powered lifting platforms, a notice bearing the following legend\shall be displayed ad
wering valve:

DANGER

Emergency lowering.valve

the main switch
n for the main electrical supply to the lifting platform shall be identified.
Lilically powered lifting platforms, the switch identification shall also bear the following legend:

Switch off only.when the platform is at the lowest level

he access to the underside of the platform

o the access point tothe*underside of the platform, a notice shall be displayed which bearg

Switch OFF at main switch

e the mechanical blocking device in correct position before gaining access beneath pl

13.7 Saflety gear

tep-by-step emergency manual operating instructions in accordance with 7.3.1 shall bg displayed within

hall be fitted

acent to the

instructions

atform

When req

uired by national regulations, safety gear shall carry its type approval mark and reference.

13.8 Alarm

The alarm signal referred to in 8.16 shall be identified by the following legend:

LIFTING PLATFORM ALARM

Where more than one lifting platform is installed, the alarm for each platform shall be individually and uniquely

identified.
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13.9 Operating instructions

On lifting platforms with public access where assistance to users is not available, detailed operating instructions
shall be provided.

a) Enclosed liftway b) Non-enclosed liftway

Figure 1 — Examples of vertical lifting platforms with enclosed and non-enclosed liftways
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AN
b, L\
'S
<&
2 3
|
B SEE— [‘» v
N\
— b3 Hba ——
Protection device required if by < 80 mm
Landing level
Platform
Toe gyard
Description Subclause Symbol Dimension
mm

Distance between enclosyre and platform edges 9.11.44 b3 <20

Distance between‘handrail and surfaces 9.2.2.8 by > 80

Toe|guard height 9.2.2.7 hs > Unlocking zong + 25

Handrail height 9.2.2.6 heg > 900

<1100

Figure 2 — Dimensions and clearances for lifting platform with enclosed liftway
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Dimensions in millimetres

Al

DOWN v

-

Figure 3 — Example of a typical direction label (hand-winding)

44
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.
+

(_L

Key

1 Isolating transformer
2 Primary supply
3 Control circuit
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Figure 4 — Control circuit supply
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Key
Step-up

See note

ga b~ W N PP

—1
L 1
il 5 _ =
L
777
a) A.c. charge contacts
1 1
—1 ~ -

d.c.— d.c. converter

Step-up d.c.— d.c. converter
Control circuit 60 V max.

Charge cpntacts

~ I

b) D.c.,charge contacts

e / ; ; symhbiol denotes the negative side of the battery supply is connected to the chassis of the lifting

hing is not required on SELV-protected charging circuits.

platform.

NOTE T
— Ear
46

Figure 5 — Charging supply for battery-powered lifting platforms
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Y A 7 ) |/ Z
- N -
= | <
Ao ]
= <

—
h,
\

f1+h2
. |
L
\

|

h, is the pvertravel distance.

Description Subclause Symbol Dimension
mm
Travel 1c) ty < 4000
Clear access height 9.1.1.4.2 hy > 2000
Enclosure‘height/Upper 9.1.1.34 hy > 1 100 (restricted)
landing doeor height 9.1.23.1 > 2 000 (public if travel
>2m)
Tep clearance 9.1.1.2 h3 > 2 000
Platform width 9.2.1.2 b > 800 (restricted) &
9.2.1.3 > 900 (public)
Platform length 9.2.1.2 a > 1 250(restricted) &
9.2.1.4 > 1 400 (public)
Clear access width 9.1.1.4.3 by > 800 (restricted) 2
> 900 (public)
&  For a long-standing user, this dimension becomes 650 mm.

Figure 6 — Lifting platform with enclosed liftway
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14

Dimensions in millimetres

N

Al

x

N >

\_/

® 65

)

296

48

Figure 7 — Unlocking triangle (see 9.1.2.12)
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4 /
] <
o <
<« ﬁ
< / 4
g /g/
= i ] y—
2l Z i
Z
‘\: | /. R ‘\\: o -
d \: a i g \~.
1] ey D R W
h, is the oJertravel distance.
Description Subclause Sign Dimension
mm
Travel 1b) t < 4 000 (restricted)
< 2 000 (public)

Upper landing dogt/Bar height 10.1.2.1.4 h, >1100

Clear access-hieight/Top clearance 10.1.1.2 hs > 2 000

Intermediate bar 10.2.3.3.1 hg < 300

10.2.3.4.2
Platform width 9.2.1 b > 800 (restricted) a
10.2.1 > 900 (public)
Platform length 9.2.1 a > 1 250 (restricted) a
10.2.1 > 1 400 (public)
Clear access width 10.1.14 by >8002
> 900 (public)
2 For a long-standing user, this dimension becomes 650 mm.

Figure 8 — Lifting platform with non-enclosed liftway
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Dimensions in millimetres

AIIMIERY

Key

1 Door surface of enclosure wall

Figure 9 — Dimensions of permissible projections for enclosed and non-enclosed liftway$
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IA 1
g
3 ! // _
|
A
2 - b3
6 <
: T =
\ “:‘ 1
1 . 5
A
a) Higher or intermediate landing side entrance, b) Lower landing sideentrance, safety|flap for
toe guard platform with travehbup to 500 mm (1Q.2.3.1)
by /bs/b
A 7
qH
L °
<
R _L LS
« | ]
91 \
|
8 2

c) Non-access edges of the platform; protection d) Non-access edges of the platform; prgtection by
by a barrier and a roll-off guard for platform with an imperforate barrier for platform with triavel above
travel between 500 mm and;2000 mm (10.2.3.4.2) 2 000 mm (10.2.3.4.3); the barrier is uged as a

handrail

Key

Protection device required if by < 80 mm

Toe gyard

Landinglavel

Platform

Roll-off guard

Platform entrance

Handrail required on at least one non-entrance side

Open edge of platforms on non-entrance sides when travel is < 500 mm
Safety flap

© 0 NO O~ WDN PP

Figure 10 — Dimensions and clearances for lifting platforms with non-enclosed liftway
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Description Subclause Symbol Dimensions
mm
Distance between enclosure and platform edges 10.1.1.3.1 bs <20
Distance between handrail and surfaces 9.2.2.8 by > 80
10.2.3
Distance between moving part and adjacent surface if 10.1.1.3.1 bs > 400
not continuous and vertical
Distance between moving part and adjacent surface if 10.1.1.3.1 bg > 120
not continuous, vertical and smooth
Toe guard height 9.2.2.7 hs > Unlocking zone +25
[ 1023
Handrail height 9.2.2.6 he > 900 < 1 100
10.2.3
Barrier height 10.2.3.3.1 h; > 1100
Intermediate bar 10.2.3.3.1 hg £ 300
Safety|flap height 10.2.3.2 hg 100
Roll-off guard height 10.2.3.4.1 hio >75
Figure L0 — Dimensions and clearances for lifting platforms with/non-enclosed liftway (continued)
Dimensions in|millimetres

(=)
—
Al

RATED-LEOAD:_300 kg

£ oo

Figure 11 — Example of a typical load plate (see 13.2.1)

Figure 12 — Example of an alarm bell symbol (see 13.2.3)
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Dimensions in millimetres

> 50

Eiaure 13 Disabled pnersons' svmbol (see 13 3)
~ L P4 \ 7
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