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Foreword

Publishing information

This British Standard is published by BSI Standards Limited, under licence from
The British Standards Institution, and came into effect on 30 April 2012. It was
prepared by Technical Committee MHE/4, Lifts, hoists and escalators. A list of
organizations represented on this committee can be obtained on request to its
secretary.

Supersession

This British Standard supersedes BS 5900:1999, which will be withdrawn on
30 April 2013.

Relationship with other publications

Standards for related devices suitable for use by persons with impaired mobility
are BS EN 81-40, BS EN 81-41 and BS 6440.

Information about this document

BS 5900:2012 applies to powered homelifts with partially enclosed carriers and
no liftway enclosures serving two floors in private dwellings only.

This is a full revision of the standard. The principal changes are to update the
text to meet the essential health and safety requirements of Machinery Directive
2006/42/EC [1] as enacted as the Supply of Machinery (Safety) Regulations
2008 [2].

Presentational conventions

The provisions of this standard are presented in roman (i.e. upright) type. Its
requirements are expressed in sentences in which the principal auxiliary verb is
“shall”.

Commentary, explanation and general informative material is presented in
smaller italic type, and does not constitute a normative element.

Contractual and legal considerations

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from legal
obligations.
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Introduction
This British Standard may be used as a means to address relevant health and
safety requirements of Machinery Directive 2006/42/EC [1], and additionally
specifies minimum requirements for the provision of powered homelifts in
private dwellings.

NOTE As a general rule, the Lifting Equipment and Lifting Operations Regulations
1998 [3] do not apply to homelifts in private dwellings. However, in some
circumstances where a carer is employed in assisting the user to use the homelift,
the regulations might apply.

It is assumed that the powered homelift operates in an ambient temperature in
the range 5 °C to 40 °C. For temperatures outside this range, additional
measures might be necessary.

This British Standard does not specify requirements for:

• severe conditions (e.g. extreme environments, strong magnetic fields);

• lightning protection;

• potentially explosive atmospheres;

• the handling of materials, the nature of which could lead to dangerous
situations;

• homelifts of which the primary function is the transportation of goods;

• homelifts prone to vandalism;

• earthquakes or flooding;

• fire-fighting and evacuation;

• noise and vibrations;

• the design of concrete, hardcore, timber or other foundation or building
arrangement;

• the design of anchorage bolts to the supporting structure;

• type A, B or C wheelchairs as defined in BS EN 12183 and/or BS EN 12184;

• balancing weights or counterweights.

This revision of BS 5900 deals with all significant hazards relevant to homelifts,
when they are used as intended and under the conditions foreseen by the
manufacturer. A list of significant hazards is given in Annex A.

In order to determine the specific characteristics of the homelift, at least the
following issues need to be discussed between the supplier and the specifier:

• environmental conditions;

• civil engineering considerations;

• other aspects related to the place of installation, including safe use of the
homelift;

• the use and places of use of the machinery;

• fire protection requirements;

• suitability for the user.

Annex B gives information on issues which specifiers are expected to discuss
with the supplier in order to select and specify a suitable homelift.
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It is assumed that a homelift conforming to this standard is for the use of
persons capable of using it safely and unaided, either after having been fully
instructed in its use, or having observed clear and simple instructions
permanently displayed on the equipment. Persons not capable of safe unaided
use of the homelift may be transported under the care of a fully instructed
attendant for whom additional control facilities can be provided if required.
Recommendations for specially adapted control devices are given in Annex C.

1 Scope
This British Standard specifies requirements for the design, manufacture,
installation, commissioning, testing, maintenance and dismantling of new
permanently installed electrically powered homelifts with the following
characteristics:

a) travelling vertically between two predefined levels along a guided path
where the inclination to the vertical does not exceed 15°;

b) supported or sustained by wire rope or chains, hydraulic cylinder (direct or
indirect), screw and nut;

c) penetrating a single floor;

d) affixed to a building structure;

e) where the carrier is partially enclosed;

f) having a speed not greater than 0.15 m/s.

This British Standard is applicable to homelifts that are installed in private
dwellings and are intended for the transport of persons with impaired mobility,
standing or seated, with or without a wheelchair.

NOTE Although this British Standard is applicable to new homelifts, it can also be
used as guidance for the refurbishment and re-installation of existing homelifts.

2 Normative references
The following documents, in whole or in part, are normatively referenced in this
document and are indispensable for its application. For dated references, only
the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.

BS 476-20, Fire tests on building materials and structures – Part 20: Method for
determination of the fire resistance of elements of construction (general
principles)

BS 7671, Requirements for electrical installations – IET Wiring Regulations –
Seventeenth edition

BS EN 81-1:1998+A3:2009, Safety rules for the construction and installation of
lifts – Part 1: Electric lifts

BS EN 81-2:1998+A3:2009, Safety rules for the construction and installation of
lifts – Part 2: Hydraulic lifts

BS EN 349, Safety of machinery – Minimum gaps to avoid crushing of parts of
the human body

BS EN 953, Safety of machinery – Guards – General requirements for the design
and construction of fixed and movable guards

BS EN 1363-1, Fire resistance tests – Part 1: General requirements

BS EN 12015, Electromagnetic compatibility – Product family standard for lifts,
escalators and moving walks – Emission
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BS EN 12016, Electromagnetic compatibility – Product family standard for lifts,
escalators and moving walks – Immunity

BS EN 12183, Manual wheelchairs – Requirements and test methods

BS EN 12184, Electrically powered wheelchairs, scooters and their chargers –
Requirements and test methods

BS EN 12385-4, Steel wire ropes – Safety – Part 4: Stranded ropes for general
lifting applications

BS EN 13411 (all parts), Terminations for steel wire ropes

BS EN 50214, Flat polyvinyl chloride sheathed flexible cables

BS EN 60204-1:2006+A1:2009, Safety of machinery – Electrical equipment of
machines – Part 1: General requirements

BS EN 60529:1992, Specification for degrees of protection provided by enclosures
(IP code)

BS EN 60947-1:2007, Low-voltage switchgear and controlgear – Part 1: General
rules

BS EN 60947-4-1:2010, Low-voltage switchgear and controlgear – Part 4-1:
Contactors and motor-starters – Electromechanical contactors and motor-starters

BS EN 60947-5-1:2004+A1:2009, Low-voltage switchgear and controlgear –
Part 5-1: Control/circuit devices and switching elements – Electromechanical
control circuit devices

BS EN ISO 12100, Safety of machinery – General principles for design – Risk
assessment and risk reduction

BS EN ISO 13857:2008, Safety of machinery – Safety distances to prevent hazard
zones being reached by upper and lower limbs

ISO 606, Short-pitch transmission precision roller and bush chains, attachments
and associated chain sprockets

3 Terms and definitions
For the purposes of this British Standard, the terms and definitions given in
BS EN ISO 12100 and the following apply.

3.1 boarding point
space at the entrance to a carrier (at any level) to permit manoeuvring,
boarding and alighting of users, with or without wheelchairs

3.2 carrier
part of a homelift by which persons are supported in order to be lifted or
lowered

3.3 carrier enclosure
enclosing bodywork of the carrier

3.4 competent person
person, suitably trained and qualified by knowledge and practical experience,
and provided with the necessary instructions to enable the required work to be
carried out safely

3.5 direct acting homelift
hydraulic homelift where the ram or cylinder is directly attached to the carrier
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3.6 down direction valve
electrically controlled valve in a hydraulic circuit for controlling the descent of
the carrier

3.7 guide
component that guides the carrier

3.8 homelift
lift serving fixed landing levels in a private dwelling

NOTE Sometimes referred to as a through-the-floor lift.

3.9 indirect acting homelift
hydraulic homelift where the ram or cylinder is connected to the carrier by
means of suspension (e.g. by ropes, chains)

3.10 liftway
space through which a carrier and its load travels

3.11 load cycle
start (acceleration from rest to rated speed), over the total travel, a stop
(deceleration from rated speed) and a return travel (start and stop) to the initial
position

3.12 over-speed governor
device that, when the carrier attains a pre-determined speed, causes the
homelift to stop and if necessary causes the safety gear to be applied

3.13 partially enclosed carrier
carrier without a roof, comprising a platform, permanent sides and an entrance
which is protected by a door or door-and-ramp system

3.14 person with impaired mobility
person for whom stairs are a barrier to vertical travel

3.15 pressure relief valve
valve which limits hydraulic pressure to a pre-determined value by exhausting
fluid

3.16 private dwelling
self-contained building or part of a building used as a single-family dwelling,
having one or more storeys or levels and its own main entrance door situated at
ground level or at any level that serves as ground level

3.17 rated load
load for which a homelift has been designed

3.18 rated speed
design speed of the carrier

3.19 safety circuit
electrical or electronic circuit with an equivalent degree of safety to a circuit
containing electrical safety contacts

3.20 safety gear
mechanical device for stopping and maintaining the carrier stationary in case of
over-speeding in the downward direction and/or breaking of the suspension
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3.21 self-sustaining system
system that, under free running conditions (i.e. with the brake released), ensures
that the speed of the platform decreases

3.22 sensitive edge
device to provide protection against a trapping, shearing or crushing hazard

3.23 sensitive surface
device similar in effect to a sensitive edge (3.22) but so arranged as to protect a
surface

3.24 shut-off valve
manually operated two-way valve which can permit or prevent flow in either
direction

3.25 unlocking zone
zone, extending above and/or below a carrier’s stopping level, within which the
carrier floor has to be positioned to allow the door or door-and-ramp system
that closes the entrance of the carrier to be unlocked

4 General requirements for homelifts

4.1 General
Machinery shall be designed in accordance with this British Standard, and shall
be verified in accordance with Annex D.

NOTE Figure 1 shows a typical homelift at two positions in its travel. Other
arrangements are possible.

Figure 1 Example of a homelift at a lower landing and mid-travel
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4.2 Pattern of use
The design of the homelift shall be such that it can perform at least ten load
cycles (see 3.11) per hour with maximum rated load.

4.3 Guarding
Exposed rotating or moving parts (e.g. gearing of the drive unit) with the
potential to cause personal injury shall be guarded. Access panels shall be
secured by means requiring the use of a tool or key for their release.

Guarding shall be designed and constructed in accordance with BS EN 953,
BS EN ISO 13857:2008 and BS EN 349.

4.4 Rated speed
The homelift shall have a rated speed not greater than 0.15 m/s.

4.5 Rated load
The rated loads shall be as follows:

a) at least 115 kg for a lone user, either seated or standing;

b) at least 205 kg, but not more than 500 kg, for a user in a wheelchair able to
be accommodated on the carrier.

4.6 Load control
The homelift shall be fitted with an overload device, which shall prevent travel
in the upwards direction (with 75 kg overload), and safe travel in the
downwards direction shall be possible with the minimum static load (4.8).

NOTE The overload device may be a pressure switch, pressure relief valve or power
monitoring of the drive system.

In either case the doors shall remain unlocked or able to be unlocked (without
the use of a tool) in the unlocking zone.

4.7 Carrier floor dimensions
The clear loading area of the carrier, including any safety devices, but excluding
hand rails, shall not exceed 1.54 m2.

4.8 Mechanical strength of the homelift
The carrier, and its associated suspension attachments and its guides, shall be
designed to support a minimum static load of 625 kg.

4.9 Resistance to operating forces
The complete homelift installation shall resist, without permanent deformation,
the forces imposed on it during normal operation, during the application of the
safety devices and at impact on mechanical stops when travelling at the rated
speed, when carrying the rated load multiplied by a coefficient of 1.1. However,
local deformation arising from the safety gear gripping device is permissible
provided that it does not affect the operation of the homelift or any of its
safety devices.

Guiding components, their attachments and joints shall withstand deflections
due to uneven loading without affecting operation.
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When the following fatigue stress test is carried out, there shall be no
deterioration to the homelift that could adversely affect its normal use. If
necessary, friction components shall be replaced.

• The test shall be carried out for all load-bearing components and joints that
are critical to fatigue. The test shall take into account the degree of stress
fluctuation and the number of stress cycles, which can be a multiple of the
number of load cycles.

• The test shall be carried out over the maximum travel with 33.33% of the
load cycles at no load, with 33.33% of the load cycles at half of the rated
load and 33.33% of the load cycles at rated load.

• At least 50 000 load cycles shall be tested.

4.10 Protection of equipment against harmful external influences
Where components, such as the power pack, are installed outdoors, they shall
have a sufficient degree of protection for any electrical equipment depending
on site conditions, which shall be not less than class IP54 as defined in
BS EN 60529:1992.

NOTE Other protection might be necessary; see B.1.3.

4.11 Carrier support/guide system
The carrier support system shall be such that the carrier access edges cannot tilt
more than ±10 mm from the horizontal when supporting an evenly distributed
load of 1.25 times the rated load.

The carrier support/guide system structural members shall meet the design
requirements of this British Standard.

NOTE 1 Generally the support/guide structural members are made of metals such as
steel, cast iron, aluminium alloy or other equivalent malleable and ductile
metals/alloys.

NOTE 2 The effects of ageing, operating temperature range and fire resistance
should be taken into account.

The guide rails, their joints and attachments shall be designed according to the
minimum static load in order to withstand the loads and forces imposed on
them.

Deflections of the guide rails during operation shall be such that:

• unintended unlocking of the door does not occur;

• the operation of the safety devices is not affected; and

• collision of moving parts with other parts is not possible.

4.12 Safety gear and over-speed governor

4.12.1 Safety gear

4.12.1.1 General

The carrier shall be provided with a safety gear meeting the requirements of
BS EN 81-1:1998+A3, F.3. The safety gear shall operate to stop and sustain the
carrier with the minimum static load as defined in 4.8, multiplied by a
coefficient of 1.25, except in the following circumstances:

a) on direct acting hydraulic drives; or

b) when the carrier is driven by a self-sustaining rotating screw and nut,
together with a safety nut.

The safety gear shall be fitted to the carrier.
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When the safety gear is applied, no decrease in the tension of any rope or chain
or other mechanism used for applying the safety gear or motion of the carrier in
the downward direction shall cause the safety gear to be released from its
operation.

The safety gear shall be capable of stopping and sustaining the carrier, carrying
its rated load, within a distance of 150 mm from where the safety gear is
engaged.

The safety gear shall grip the guide rail, or equivalent element, securely.

Any shaft, jaw, wedge or support that forms part of the safety gear and that is
stressed during its operation shall be made entirely of a material that meets the
design requirements of this British Standard.

NOTE 1 Generally, any shaft, jaw, wedge or support is made of metals such as steel,
cast iron or other equivalent malleable and ductile metals/alloys.

NOTE 2 The effects of ageing, operating temperature range and fire resistance
should be taken into account.

The application of the safety gear shall not cause the carrier to tilt more
than 56 mm from the horizontal.

4.12.1.2 Actuation

The safety gear shall be either:

a) mechanically tripped before the carrier exceeds a speed of 0.3 m/s by an
over-speed governor; or

b) on indirectly suspended hydraulic lifts only, tripped by a safety rope which is
independent of the means of suspension, or by slackening or breaking of a
suspension rope or chain.

4.12.1.3 Release

Release of the safety gear shall be possible only by raising the carrier. It shall not
be possible for the homelift to be put back into service without manual
resetting.

4.12.1.4 Access to the safety gear

The safety gear shall be so positioned that it is accessible for inspection, testing
and resetting. It shall be protected by covers, which shall be removable only
with a tool or key.

4.12.1.5 Electrical checking

When the safety gear is engaged, a bistable electrical device conforming to 7.9
and activated by the safety gear shall immediately initiate stopping and shall
prevent the further starting of the machine.

4.12.2 Over-speed governor

4.12.2.1 General

The over-speed governor shall meet the requirements of
BS EN 81-1:1998+A3, F.4.

The over-speed governor or another device shall, by means of an electric safety
device conforming to 7.9, initiate the stopping of the lifting machine no later
than the moment the tripping speed of the over-speed governor is reached.

If, after release of the safety gear (4.12.1.3), the over-speed governor does not
automatically reset itself, an electric safety device conforming to 7.9 shall
prevent the starting of the homelift.
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If the over-speed governor derives its drive from a main suspension chain or
rope, the safety gear shall be operated by a mechanism actuated by the
breaking or slackening of the means of suspension.

4.12.2.2 Over-speed governor ropes and safety ropes

The minimum breaking load of the rope shall have a safety factor of at least 8,
which shall be calculated as 8 times either:

a) the tensile force produced in the rope of the over-speed governor, or the
safety rope, when tripped (using a friction factor µmax equal to 0.2) for
traction type over-speed governors; or

b) the tensile force specified by the manufacturer that is required to operate
the safety gear, or the clamping device for safety ropes.

The ratio of the pitch diameter of the pulleys for the over-speed governor rope
to the nominal rope diameter shall be not less than 30:1.

In the event of breakage or excessive rope stretch of the over-speed governor
rope, the machine shall be stopped by an electric safety device conforming
to 7.9.

The over-speed governor shall be capable of producing a tensile force in the
over-speed governor rope of three times that necessary to engage the safety
gear.

5 Access for maintenance, repair and inspection

5.1 Working areas on the carrier
Where machinery is to be maintained or inspected from the carrier, the
following requirements shall be met.

a) Where there is a risk of crushing, a mechanical device shall be fitted and
shall ensure a minimum 300 mm clear space between the parts of the carrier
and rigid parts of the liftway.

b) Any necessary devices for emergency operation and for dynamic tests (such
as brake tests, safety gear tests) shall be arranged so that they can be
operated from outside the liftway.

5.2 Working areas under the carrier
Where the design of the homelift requires that it is to be maintained or
inspected from underneath the carrier, the following requirements shall be met.

a) A manually positioned mechanical blocking device shall be provided to
enable the carrier to be held in a raised position.

1) The blocking device shall stop the carrier travelling downwards at rated
speed with a load of 1.1 times the rated load.

2) The blocking device shall be clearly marked with its intended purpose
and position.

b) Any necessary devices for emergency operation and for dynamic tests (such
as brake tests, safety gear tests) shall be arranged so that they can be
operated from outside the liftway.

5.3 Access to equipment and machinery
Where applicable, machinery and equipment shall be located inside a machinery
cabinet, which shall consist of imperforate walls, floor, roof and access panels or
door(s).
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Any door(s) shall:

a) not open towards the inside of the cabinet;

b) be provided with a key-operated lock;

c) be capable of being re-closed and re-locked without a key.

Any access panels shall be capable of being removed only using a key or a tool.

There shall be no openings other than:

1) ventilation openings for cooling;

2) necessary openings for the functioning of the homelift between the
non-enclosed liftway and the machinery cabinet.

The machinery cabinet openings shall conform to the following requirements.

i) The openings shall be protected in accordance with BS EN ISO 13857:2008.

ii) The ingress protection shall be at least IP2X as specified in BS EN 60529:1992
(see 4.10 for outdoor installation of components).

6 Driving units and drive systems

6.1 General requirements
Drive systems shall meet the requirements in 6.1 to 6.4 for all systems, together
with the additional requirements in 6.5, 6.6 or 6.7 as appropriate for the specific
type of system.

All types of drive systems, except hydraulic, shall be powered in both directions
of travel.

After the fatigue tests specified in 4.9 have been carried out, the safety factors
of geared drive units shall remain within the specified limits.

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

a) sunk keys;

b) splines;

c) cross-pinning.

If single chain or belt intermediate drives are employed, then the output drive
gearing shall be on the load side of the chain or belt intermediate drive, and
either:

1) the output drive gearing shall be self-sustaining; or

2) the brake shall be on the load side of the chain or belt intermediate drive,
and a minimum of two belts or chains shall be used. The integrity of the
chain or belt shall be monitored electrically by an electric safety device
according to 7.9 that disconnects the supply to the motor and brake in the
event of breakage of any chain.

If a system with a two-chain intermediate drive is used, the intermediate chain
shall be monitored by an electric safety device according to 7.9 that disconnects
the supply to the motor and brake in the event of breakage of any chain.

Exposed rotating or moving parts, such as pulleys, chain wheels and sprockets,
with the potential to cause injury shall be guarded.
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The protection devices used shall be constructed so that the rotating parts are
visible, and do not hinder examination and maintenance operation. If the
protection devices are perforated, the gaps shall conform to
BS EN ISO 13857:2008, Table 4.

When a self-sustaining system is tested under free running conditions (i.e. with
the brake released), when carrying the rated load plus 75 kg, the carrier shall
decelerate.

6.2 Braking system
An electro-mechanical friction brake shall be fitted (except on hydraulically
driven homelifts which conform to 6.7), which shall be capable of bringing the
carrier smoothly to rest and holding it firmly in position, when loaded with the
rated load plus 75 kg. It shall also be capable of holding the carrier firmly with
the minimum static load stated in 4.8. The brake shall be capable of being
mechanically applied and electrically held off. The brake shall be designed not
to release in normal operation unless the electrical supply is simultaneously
applied to the homelift motor.

Brake linings shall be made of flame-retardant, self-extinguishing material and
shall be designed so that wear does not reduce the security of their fastenings.
Residual magnetism shall not prevent the brake from being applied when the
electrical supply to the driving motor is interrupted.

Except in the case of self-sustaining drive systems, all the mechanical
components of the brake which take part in the application of the braking
action on the drum or disk shall be installed in two sets. If one set of the
components is not working, a sufficient braking effort shall still be available to
slow the carrier, when travelling downwards at rated speed and with rated load.

NOTE Any solenoid plunger is considered to be a mechanical part; any solenoid coil
is not.

Any brake capable of being released by hand shall require a constant force to
keep the brake held off.

If coil springs are used to apply the brake shoes, such springs shall be in
compression.

The component on which the brake operates shall be coupled to the drum or
sprocket or nut or screw by direct and positive mechanical means, unless either
the final driving element is self-sustaining, or a system with two-chain
intermediate drive is employed.

The supply to the brake shall be in accordance with 7.5.

Whenever the motor of the homelift functions as a generator, it shall not be
possible for the supply to the electric device operating the brake to be fed from
the driving motor.

6.3 Stopping/levelling accuracy
In use:

a) the stopping accuracy of the carrier shall be ±10 mm;

b) a re-levelling accuracy of ±20 mm shall be maintained;

c) stopping distances, except for sensitive surfaces and sensitive edges in
accordance with 9.11.3, shall be no greater than 20 mm in response to
operation of an electric safety device.
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6.4 Emergency/manual operation

6.4.1 General

An emergency control device shall be provided.

The time to move the carrier to the nearest boarding point where the door can
be opened shall be not more than 15 min.

This emergency operation shall be possible with full control of the movement
and from a position outside the liftway.

The emergency control device shall be positioned so that it is accessible and shall
be activated by use of a key or protected by covers, which shall only be
removable with a tool or key.

NOTE It is recommended that emergency operations are carried out by a trained
and competent person.

Emergency operation of hydraulic lifts shall conform to 6.7.12.

6.4.2 Rope and chain suspension drives, and screw and nut drives

Emergency operation shall be achieved by means of a manually operated
hand-winding device. An electric safety device shall prevent operation of the
normal controls. Where the manual effort is greater than 30 N to overcome the
brake by emergency hand-winding, and the homelift has a self-sustaining drive
system, a means shall be provided of releasing the brake. The means shall not
be capable of locking the brake in the released position.

A label in accordance with 10.2.4, indicating the direction of travel, shall be
provided.

6.5 Additional requirements for rope and chain suspension drive

6.5.1 General

Rope and chain suspension systems shall have one of the following two methods
of drive:

a) drum and ropes; or

b) sprockets and chains.

6.5.2 Ropes and chains

Carriers shall be suspended from either steel wire ropes, or steel chains with
parallel links (Galle type) or roller chains.

Ropes shall conform to BS EN 12385-4, and the nominal diameter of the ropes
shall be not less than 6 mm.

Chains shall conform to ISO 606.

The safety factor of the suspension ropes shall be not less than 12. The safety
factor of the chains shall be not less than 10.

NOTE The safety factor is the ratio between the minimum breaking load in
newtons (N) of one rope (or chain) and the maximum force in this rope (or chain).

There shall be either at least two ropes or at least two chains. The individual
ropes or chains shall be independent of each other.

Rope suspension or chain suspension systems shall incorporate a device that, in
the event of a slack rope or chain, operates an electric safety device conforming
to 7.9 that initiates a break in the electrical supply to the motor and brake and
thus prevents any movement of the carrier until the rope or chain is correctly
re-tensioned.
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6.5.3 Rope/chain terminations

The junction between the rope/chain and the termination shall support at
least 80% of the minimum breaking load of the rope/chain.

The ends of the ropes shall be fixed to the carrier and suspension points by
means conforming to the BS EN 13411 series.

6.5.4 Pulley, drum and sprocket

The ratio between the pitch diameter of pulleys or drums and the nominal
diameter of the suspension ropes shall be not less than 25:1.

The drum shall be helically grooved to match the manufacturer’s specification of
the ropes used. There shall be only one layer of rope wound on the drum. When
the carrier rests on its fully compressed cushioned stops, one and a half turns of
rope shall remain in the grooves of the drum. The angle of deflection (fleet
angle) of the ropes in relation to the grooves shall not exceed 4°.

All driving sprockets shall be made from metal and shall have a minimum
of 16 machine-cut teeth. A minimum of eight teeth shall be engaged. The angle
of engagement shall be not less than 140°.

Means shall be provided to avoid jamming owing to mis-feeding or slackening
of the chains and to prevent the chains from leaving the sprockets or riding over
the teeth of the sprockets.

Guards shall be fitted to prevent trapping hazards between sprocket and chain,
or between chain and any other part.

6.5.5 Distribution of load between the ropes or the chains

An automatic device shall be provided for equalizing the tension of suspension
ropes or chains.

For chains in the case of multiple return sprockets on the same shaft, these
sprockets shall be able to rotate independently.

If springs are used to equalize the tension, they shall work in compression.

6.6 Additional requirements for screw and nut drive

6.6.1 Precautions against free fall and over-speed descent of the carrier

Devices, or combinations of devices and their actuation, shall be provided to
prevent an over-speed descent greater than 0.3 m/s.

These devices shall be either:

a) a safety gear and over-speed governor in accordance with 4.12; or

b) a self-sustaining screw and nut system and a safety nut in accordance
with 6.6.2 and 6.6.3.

6.6.2 Self-sustaining screw and nut system

When a self-sustaining system is tested under free running conditions (i.e. with
the brake released), when carrying the minimum static load multiplied by a
coefficient of 1.1, the carrier shall decelerate.

6.6.3 Safety nut

An unloaded safety nut shall be provided to carry the load and operate an
electric safety device in the event of failure of the driving nut, to provide an
equivalent degree of safety to that specified in 4.12.1. The electric safety device
shall conform to 7.9 and shall remove the power from the motor and brake in
the event of failure of the driving nut.
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