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The requirements specified in the dralt CEN document are equally applicable to lifts
manufactured in accordance with BS 2655 and this code of Practice, particularly with
respect to the implications of the new Health and Safety at Work, etc., Act.
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ELECTRIC, HYDRAULIC AND HAND-POWERED
LIFTS

This Code ol Practice lias been prepared by a Commitlee
convened by the Codes of Practice Committee for Mechanical
Engincering. It was published under the authority of the
Executive Board on 14 January, 1972,

@ British Standards Institution, 1972,
SBN: 580 06847 |

This Code of Praclice makes refercnce to the following
British Standards:
BS 329.  Steel wire ropes for electric lifts.
BS 587.  Motor starters and controllers.
BS 721,  Worm gearing.
BS 775.  Contaclors.
BS 2613, Electrical performance of rotaling clectrical
machines.
RS 2655, Lilts, escalators, passenger conveyors and
pitlernosters.
Part 1. General requirements for electric,
hydraulic and hand-powered lifts,
Parl 2. Single-speed polyphase induction motors
for driving lifts.
Part 3. Arrangements of standard clectric lifts.
Part 6. Building construction requirements,
Part 7. Testing and inspection.
Part & Maodernization or reconstruction ol fifts,
escalutors and paternosters.
Part 9, Definitions.
85 3530, Small wire ropes.,
BS 6977. Braided (ravelling cables Tor electric and hydraulic
lifts.

British Standards are revised, when necessary, by the issue either
of amendment slips or of revised editions. It is important that
the users ascertain that they are in possession of the latest
atmendments or editions.

The following B8] references relate to the work on Lhis Code of Practice:
Commitiee reference MECP/12 und MECK 121
Draft for comment 70/21431

Privted in England by WELILCSON PRESS LIMITED, Lomdon, 8, W.11.
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BRITISH STANDARD CODE OF PRACTICE CP 407

ELECTRIC, HYDRAULIC AND
HAND-POWERED LIFTS

FOREWORD

This cdition of this Code of Practice has been prepared as a revision of the
Code which was formerly in two parts, CP 407.101 : 1951, * Electric lifts for
passengers, goods and service ’, and CP 407.301 : 1950, * Hand-power lifts lor
passengers, goods and service °. In recognition of the expansion of the scope
of BS 2655, this edition of the Code has becen extended to cover hydraulic lifts.

1. GENERAL

1.1 SCOPE

This Code of Practice relates to electric, hydrautic and hand-powered lifts for
passengers, goods and service, It indicates the information which should be
exchanged between the interested parties and the sequence of events from the
preliminary planning stage to the handing over of the instaflation.

General guidance is given on the procedure to be adopted in obtaining a
lift installation which is satisfactory from the aspects of operation, safety and
maintenance, and also on co-operation between the lift maker and other trades
in providing various service facilities.

The standard requirements for lifts, considered as comiplele units, are
cmbodied in BS 2655.

Where the term * purchaser’s representative’ is used in this Code, it should
be considered to refer to the architect, consulting engineer, lift maker or other
compelent person nominated by the purchaser to act on his behalf, and who
will be able io give specialist advice.

The recommendations throughout this Code are, where units are involved,
based on the metric system. In certain places approximate imperial equivalents
are also given {or information only.

Attention is drawn to the fact that some lift installations are subject to
legislative requirements.

NOTEZE. The titles of the British Standards referred 1o in this Code of Practice arc listed on
Page 2.
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2, ELECTRIC LIFTS FOR PASSENGERS AND GOODS

2.1 EXCHANGE OF INFORMATION

If the projected installation is within the scope of 2.3, * Preliminary design’, ihe
guide lines laid down, together with the tables and Fig. 1, will enable the pre-
liminary scheme for the installation to be established.

Although the recommended outline for the various classes of lilt given in
BS 2655, Parl 3 and 2.3 of this Code cnable the general planning delails to be
determined by the architect, these should be finally settled at the catliest possible
stage by detailed investigation with the purchaser's representative reaching
agreement with the 1ift maker where necessary, before an order is finally placed.
This will enable 4 check to be made, and information 1o be exchanged, on such
vital matters as:

(1) the number, capacity, speed and disposition of the lifts necessary to give
adequate lift service in the projected building;

(2) the provision of adequaie access to the machine room;

(3) the loads which the lift will impose on the building structure, and the
holes to be left in the motor room floor and cut-ouls for wall boxes for push-
buttons and signals;

(4) the necessity for and type of insulation to minimize the transmission of
vibration and noise to other parts of the building;

(5) 1he special requirements of local authoritics and other requirements set
out in the * planning permit *;

(6) the need for the builder to maintain accuracy of building as to dimensions
and plumbing (sec 2.2);

(7 the periods of time required for preparation and approval of rclevant
drawings for manufacturing and the installation of the lift equipment;

(8) the requirements for fixing guide brackets to the building structurc;

(9) the time at which clectric power will be reguired before completion to
allow for testing;

(10) the requirements for electrical supply feeders, etc.;

(11) the requirements for scaffolding in the lift well and protection of the
lilt well prior to and during installation of equipment;

(12) delivery and storage of equipment,

2.2 DIMENSIONAL TOLERANCES

2.2.1 Lift well dimensions. Plan dimensions of lift wells given by the Iift maker
represent the minimum clear plumb sizes. The purchaser’s representative, in
conjunction with the builder, should ensurc that adequatc tolerances are included
in the building design so that the specified minimum plumb dimensions are
obtained in the finished work.
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Dintensions in excess of these minimum plumb dimensions for lift wells apd
openings (but not less) can be accommodated by the lift maker up to certain
maximum values, beyond which changes in design may be necessary involving
additional expense or work by the builder. The purchaser’s representative should
take these factors into acceunt when specifying the lift well structural dimensions
on the basis of the constructional tolerance appropriate to the building technique.

2.2.2 Landing door openings. It is very important that finished landing openings
should be accurately to design size, and plumb one above the other for the full
travel of the 1ift. Tn constructing the structural openings in concrele walls 1o
lift wells il is not possible 1o achieve a degree of accuracy vertically which will
allow doors and frames 1o be jnserted in the openings without some form of
masking or packing to overcome inaccuracies. Provisions should therefore be
made in design by increasing the nominal height from design hnished floor
level, and width of openings to cach jamb and head.

In addition, the alignment of the outer face of the front wall of the lift well is
of importance when architraves of fixed dimensions are called for, and in this
case the alignment of the outer lace from floor to floor should not vary to a
greater extent than can be accommodated by the subsequent front wall finish,
{ic architraves being set accurately plumb.

To facilitate accurate alignment of landing siils it is common practice (o
provide at cach landing an independent threshold, the position of which can
be adjusted. ‘To prevent water draining into the well from cleaning or sprinkler

operation, a slight fall away from the lift entrance is recommended.’

2.2.3  Structural limits for lift wells at any level. If the net plumb well (dimensions
A and B of Fig. 2) and the nominal structural entraace openings (<imensions C
and D of Fig. 2) are defined by plumb lines, the actuai wall should not encroach
on these dimensions,

Dimension X (inside lace of wall of Fig. 2) should fall within the following
finits:

For wells up (0 30 m (100 ft): —0 -{- 25 mm (1 in)

For wells up to 60 m (200 {t): —0 -|- 35 mm (134 in)

For wells up to 90 m (300 1): —0 -- 50 mm (2 in)

When architraves are to be supplied by the lift maker dimension L (side of
structural opening of Fig. 2) should fall within the fimits of 0 and 25 mm (1 in)
and dimension M (outer face of the fronl wall of Fig. 2} should not vary to a
arcater cxtent than can be accommodated by the subsequent front wall finish,
the architraves being set accurately plumb,

When entrance linings are supplied by the builder, corresponding provision
should be made for the finished openings to be accuralely plumb ene above the
other for the full travel of the lift and to design size.

30 21
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2.3 PRELIMINARY DESIGN

2.3.1 British Standard lifts. For many years, standard Jift dimensions for a
variety of purposes have been published by BSI. They have been revised and
extended from time to time to take advantage of the latest oractice, and are
embodied in the current cdition of B8 2655, Part 3.

Where the requirement is for passenger lifls, passenger-perambulator-stretcher
lifts for flats, or bed-passenger lifts, a suitable standard can alrost cerlainly be
sclecled; there is also a range of goods lilts for peneral purposes. These designs
are standardized not merely according to Ioad capacity, but to provide the type
and size of entrance, shape of car, ete., which practical experience has shown
lo be the best, having regard 1o cconomy of production. When a standard
layout will meet requirements, the cxpense of a special solution can only be
justified 10 meet site restrictions which cannot be overcome. In a new building,
standard Jayouts should be selccted as a matter of course; even in an existing
building it is frequently economical to modify the lift well, ete., il necessary, to
take a standard lift, bearing in mind possible future replacements. Standard
lifts hielp (o simplify planning and execulion and, correctly selected, to ensure a
satisfactory installation.

For all iypes of 1ift, whether standard or designed 1o meet special needs,
BS 2655 Part 1 lays down the requirements of good practice for safe working.

2.3.2 Number of lifts and capacity for passenger service. The number of
passenger lifts and their capacitics, i.e. load and speed, required for a given
building depcnd on the characteristics of the building. The most important of
these are:

{1) the number of floors 1o be served by the lift,

(2} the pitch of the floors,

(3) the population of each floor to be served, and

(4) the maximum peak demand. This demand may be unidirectional, as in
up and down peak periods, or a two way traffic movement.

Tt should be appreciated that all calculations on the traffic handling canabitities
of lifts are dependent on a number of laclors which vary according to the
design of lift and the assumptions made on passenger actions. It follows therefore
that the result of such calculations can only be put (o limited use of a comparative
nature. For instance, they can with advantage be used to compare the capabilitics
of lifts in a bank with differcnt loads and speeds provided the same sct of factors
are used for all cases. On the other hand, they cannot be used to compare the
capabilitics of different makes of Iift used for a given bank of ifts.

Different authorities and manufacturers differ widely in their methods of
calculaticn, due to the variations in lift performance, especially with regard to
rales of acceleration and deccleration and door opcration times, which form
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the components of performance time. Therefore the calculations made by
different organizations will not necessarily agree.

2.3.3  Preliininary lift planning

2.3.3.1 General. Methods of caleulating the traffic handiing eapabilities of lifts
were first devised for office buildings. In due course defail modifications were
devised 1o suit other applications without aitering the basic principles. The
application o office buildings is still the most frequently used.

Therefore the following gencral method may be used as general guidance on
preliminary lift planning for offices, bearing in mind the differences set out in
ihe last paragraph of 2.3.2.

A lilt installation for office buildings is normally designed to populate the
building at a given ralc =4 the three main factors to e considered are:

(1) population or the number of people who require Lilt service,

(2) handling capacity or the maximum flow rate required by these people, and

(3) interval or the qualily of service required.

2.3.3.2  Population. The first thing 1o establish from the eventual accupier js
the total building population and whether this is likely to increase in the future.

If a definite population figure is unobtainable an assessment should be made
from the nett area, and probable population density. Average pepulation
density can vary from about one person per 4 m2 to one person per 20 m2, 1r
is essential, therefore, that some indication of the probable population density
should be obtained from the building owner. If no indication is possible (a
speculative development for example) population in the region of 10 m2 (110 {t2)
per person for general office buildings is usually assumed.

2333 Handfing capacity. Having established the population requiring lift
service, it is neeessary to determine the flow rate at which people will enter the
building and require transportation to higher floors. This will vary according to:

(1) the type of building occupation,

(2) the location of railway stations and bus stops,

(3) whether the building is in the heart of the city or in the subutbs, and

(4) the starting and finishing habits of the building population, i.c. unified or
staggered working.

This flow rate is usually expressed as the percentage of the total population
requiring lift service during a § minute period, and this is known as the handling
capacity of the installation. Tt may vary between 10 % and 25%. Hnoinformation
is availablc on the flow rate to be expected, 1237 may be assumed for speculative
buildings or buildings where staggered starting times will be practised, and 17 pA
for buildings whcre unificd starting tinies will exisd,

10
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2.3.3.4 Interval. The interval is expressed in seconds, and represents the round
trip time of one car divided by the number of cars interconnected in the com-
mon group system, and provides a ctilerion for measuxing the quality of service.
The average waiting time may therefore be cxpressed theoretically as half this
interval, but in practice it is probably nearer three quarters of the interval.

For office buildings, the interval may be specified as not exceeding, for cxampfe,
30 scconds. For comparison purposes, intervals of 30 seconds and under are
considered 1o be excellent, 45 scconds is satisfactory for diversified office build-
ings, 60 seconds and over is poor. In blocks of flats intervals might rise to as
much as 90 seconds 1o 100 seconds, and can still be considercd satisfactory.

Although *interval* has little meaning during the morning peak, it is the
(Lieoretical criterion of measurement by which the quality of service is measured,
Whilst actual passenger waiting time is the real measure, there is no ready
means of calculation. The refercnce figures given above are measurements of
qualily. The interval during the inter-peak period, particularly during lunch
periods, when intensive two way demands exist, will result in passenger waiting
time approximately 509 greater than during the morning peak.

2.3.3.5 Performance data and calenlations. Recommended lift speeds for
various building heights are set out in Table !.

There is no one relationship between travel and speed. In a bank of gearless
lifts, the functional use of the building may finally determine the choice of
speed, This is particularly (he case where lifts may be zoned for *local * and
“express * service or ‘ local’, *intermediate * and ‘ express’, with some lifts
bypassing a number of floors in order to better serve a particular zone.

The finai selection of the number and sizes of lifts should provide a perform-
ance capable of dealing with the anticipated flow rate. Tables 2 to 5 provide
average performance figures for various sizes and speeds of lifis based on car
sizes and entrances in accordance with BS 2655, Part 3, with average floor
heights of 3.3 m (11 fi) and all lifts serving all floors. An interconnected collective
control system is also assumed with an automatic highest call reversal feature.

From these tables several combinations consisting of a different number of
lifts of varying loads and speeds, all providing the transportation capacity
required, may be selected.

To clarily these performance data tables: if, for cxample, a building has
10 floors above ground wilh a total travel of 33 m (110 ft), it would be designated
an 11 floor building for the purposes of these tables. The calculations would be
the same if the floor pitches were 4.5 m (15 {t) between ground and first, and
between first and second, with 3 m (10 ft) pitch for the remainder, provided the
total number of stops were 11 and the total travel remained at approximately
33 m (110 ft). i

This calculation covers only groups of lifts serving alf floors. Where buildings
consist of more than 18 floors, high risc and low rise groups of lifts may be
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more economic, and it is advisable to seek specialist advice in these instances.
The selected combinations, however, will show different intervals, and a final
sclection should be made according to the quality of service required.

These tables do not make allowance for serving basement floors. Tt is bceoming
more common for car parks to be located in a basement, and lift service may be
required at this floor at the same: time as peak ground floor traffic is experienced.
Where a single basement condition exists, ealculations may be made as described
above, ignoring the basement, but the handling capacity of cach combination is
reduced on average by 209;, and the interval is increased by approximately 20%/.

To ensure the performance figures given in these tables, it is essential that
groups of lifis are planned for efficient passenger movement, and Fig. 1 shows
the recommended grouping.

From the various group combinations satisfying the transporiation capacity
requirement selected, one of thesc combinations may then be chosen which
provides the required quality of service by the inlerval criterion.

Example 1. 11 is required to design a 1ift installation in an office building located
in the suburbs of a provincial town. It i.as 8 floors above ground each with
3.3 m pitch (floor-tc-floor distance) and 925 m2 in net rentable arca. The building
will be let to a number of tenants whose starting and leaving times are unlikely
to coincide. The population above the ground is given as 740, In the event ol
the population not being given it should be estimated on the basis of, say,
10 m2 per person.

8
LEstimated population above ground 925 0= 740,

Since the flow rate is not given it should be assumed as 12,
Required handling capacily per 5 minules to satisfy 129 flow rate:

12
740 x 0% = 89 persons per 5 minutes,

The travel of the lift is floors above ground x floor pitch:
8% 33=264m

From Table 1 the car speed required for 26.4 m travel for lifts in offices is
1.5 mfs.

Table 2 performance data cover this example of a lift service to ground and
8 floors above, i.c. 9 floors. From this table it is seen that handling capacity of
93 persons per 5 minutes can be given by three 16 passenger cars. This is satis-
factory as it meets the above requirement and also gives an interval of 39 seconds.

Example 2. 1t is required to design a lift jnstallation for a large company,
centralizing its operations in a development in a city, where planning permission
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is given for a I6 storey office block. The stafl to be accommodated number 1000
and allowance is to be made for a 20% ircrease. Floor heights {floor-to-floor
distance) will be 5.5 m between the ground and the first and 3.2 m bhetween all
other flcors.

Total building population = 1200.

The required handling capacity per 5 minutes to satisfy a

17% flow rate == (200 = = 204 persons per 5 minutes.

100

Car speed required for 50 m travel = 3.5 m/s.

From Lhe performance data for 16 floors in Table 5, six 24 passcnger cars
are required having a capacity of 206 persons per 5 minutes and an interval
of 28 seconds.

NOTE. The above method of calcutation will provide general guide to preliminary lift
planning but specialist advice should be ttken before final schemes are established.

2.3.4 Quality service for office buildings. For office buildings it may also be
taken, lor very general guidance, on quality of service only, that the following
number of lifts are required, interconnecled in one group:
(1) For excellent quality of scrvice: i lift required for every 3 floors.
{2} For average quality of service: 1 1ift required for every 4 floors,
(3) For below average quality of service: | lift required for cvery 5 floors,

This is reflected in the performance tables in this Code.

2.3.5 Grouping of multiple passenger lilts. When a building has to have a
number of passenger lifts, it is almost certain that the vertical transport syslem
will operate at a much grealer degree of efliciency if all the lifts are grouped
together, There is no grealer fallacy in the location of lifts than the thought
that by spreading the lifts throughout the building, potential passengers’ (ime
is saved. 1t is true that some passengers’ walking time is saved but this is more
than offset by the increase in the average waiting time for lift service. Further-
more, passengers lend to be fur more impatier:t when standing still and doing
nothing, waiting for a lifl to respond o their call for service, than when they
are actively engaged in walking 10 the lift lobby. Examples of recommended
grouping are given in Fig. 1.

1t is important that the carrying canacily of each lift in a bank of lifts should
be carefully considered, and never less than 900 kg capacity should be installed
except under very special circumstances.

In Jarge buildings where groups of passenger lifts are provided, consideration
should be given to providing a separate service facility in the form of one or
more separate passenger/goods lifts which may also serve as fircmen’s lifts,

13
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23,6 Quict aperation of lifts. No lift installation can be * noiseless * or * silent
in operation, and the intensity of noise wjll depend on particular circumstances.

Lifts in residential buildings are likely to be used when the majority of its
accupants are asleep, and the Jocation of lifts should be such as to cause minimium
disturbance. In particular, dwelling spaces and especially bedrooms should not
be sited adjacent to machine rooms, and beams and structural members
associated with the 1ift instailation should not penetrate into such areas. Similar
considerations will apply to conference rooms in office buildings and other
quiet areas.

To ensure satjsfaction the wise building owner will lay down specific recuire-
ments for maximum acceptable noise levels in all residential, office and working
accommodation. This will lay upon the purchaser's representative the res-
ponsibility of consulting the lift maker and obtaining his agrecment in regard
1o the steps that must be taken to ensure compliance with noise level require-
ments. Particular attention should be paid to the provision of the necessary
degree of isolation of lift cquipment from the building structure and the lift
interior, and the provision of the necessary acoustic insulation cover within the
lift and within the living arcas surrounding the lift to deaden airborne vibrations,

Whilst most acoustic specialists are aware of the quality of insulation neces-
sary 1o meet specific requirements, the purchaser’s representative would be
wise to check the operation of the lift maker's cquipment in as near similar
conditions as possible to ensure satisfaction.

1t has frequently been found that identical lift cquipment, about which noisc
complaints have been justified, has been perfectly satisfactory under a different
building structural design.

No lift specification should include a requirement that the fift is (0 operate
silently to the satisfaction of the purchaser's representative,

If the purchaser's representative requires the main contractor to ensure (hat
the lift operates to the customer's specific acoustic requirements, such a request
should be the subject of joint consuilation between all parties concerned and
should not be passed on to the lift manufacturer as if it were his sole responsibility,

2.3.7 Position of machine rooms, It will be noted that all lifts conforming to
BS 2655, Part 3, have machine rooms immediately over the lift well, and this
should be arranged whenever possible without restricting the overhead distance
required for normal safety precautions.

Alternative machine positions should only be considered when there are
special reasons justifying the additional cost, such as headroom restrictions
imposed by the planning authority for lifts serving the top {loor.

It is inadvisable to finalize the contour of the lift machine room until the
purchaser’s represcntative, in conjunction with the lift maker, is satisficd thai
it would meet (he needs of the lift that is ultimately to be accommodated,

The specific position, type and anticipated loading of lifting supports will

be detailed on the drawings prepared by the lift maker, taking account of ' : ,
equipment access, changes of level in the machine room, and final cquipment cuments

: by s ol

a0 2203



http://www.avadocuments.com/doc/cp-407-1972
http://www.avadocuments.com/doc/cp-407-1972

CP 407 : 1972

2.3.8  Goods Iifts. Normally, goods Iifts have Tower speeds than passenger lifts
for the same travel, because traffic conditions are Jess demanding, and more
iime is required for loading and unloading,.

As loads lor goods Yifts increase in size and weight, so the operation of loading
and unloading becomes more difficult, Thercfore it is usual to require greater
accuracy of levelling as the capacity of the goods lift increases.

A large capacity goods lift at high speed is often a very uneconomical proposi-
tion. The inherent high cost is enhanced due to the very small demand for such
equipment, much of which is custom made. The high capital cost of the lift,
building work and clectrical supply equipment usually shows a much smaller
return as an investment than more normal sizes of lifts,

Goods lifts should be selected in accordance with Table 7. The loads, speeds,
and power systems are recommended for the travels indicated.

2.3.9 Lifts for old people’s homes and private residences. Lifls for old people’s
homes and private residences arc usually of short travel and traffic conditions
are light. Therefore a speed of 0,25 my/s is sufficient with a single-speed power
system,

24 POWER AND CONTROL SYSTEMS
2.4,1 Features associated with power systems

2ALL  Industrial switchgear, Switchgear for controlling lift power systems is
characterized by its high duty cycle and its high rupturing capacity, It should
also comply with all the provisions of BS 2655, Part 1. It should not be assumed
that general purpose industrial switchgear is suitable for use in lifts, except
possibly for the starting of motor generator scts.

24.1.2  Flameproof cquipment. Beeause of the complications involved in the
use of flameprool equipment, the power and the control systems should be as
simple as possible. If possible the machine room should be arranged so that
normal equipment can be used.

1
2.4.1.3 Levelling accuracy, The levelling tolerances quoted in 2.4.2 are those
which can be reasonably expected between no load and full load in cither
dircetion,

Where greater levelling accuracy is required, careful examination should be
made to see whether such increased precision is justified or practical. Advice
should also be obtained, as additional apparatus and cost may be involved,
and in some cases the requirement may not be practicable.

2.4.14  Corrective levelling. This should only be used when it js impossible
otherwise to achieve the required levelling tolerances, or on long travel lifis to
maintain the required Ievelling tolerances during loading and unloading.

Documents
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A.C! motors arc not generally suitable for corrective levelling cxcept for
certain special power systems using auxiliary levelling motors.

2415 Levelling with variabie voltage. A variable voltage system is one using
continuous regulation which minimizes speed differences due to load variations.
Therefore the actual levelling speed is of less importance than the general
reflinement of its regulation control, fn fact no levelling speed as such may be
identifiable,

24.1.6 Overload tests, A lift is designed (o operate and transport the contract
load at the required duty cycle, and should not, by intention, or habitually, be
used to carry overloads. During test, as a safeguard to cover variable supply
and temperature conditions, a 1ift is checked for the car 1o complete one round
trip with contract load plus 109 at nominal supply voltage and nominal
ambient temperature. There is also a static test with contract foad plus 25% to
check that the brake will sustain the car.

It is unnecessary to speeify any additional overload tust or capacity, and in
fact it is detrimental lo the normal running efMiciency and safety of the lift
o do so.

24.1.7 Oceasional extra load. Tt is not good practice to request that a lift
shouid be designed (o carry an occasional extra load. It is tanlamount 1o
specifying an excessive overload test which is detrimental (e the normai running
cfficiency and safety of the lift.

242 Power system applicalion. Guidance on the application of power systems
for passenger lifts js given in Table 6 and data on performance are given
in 2.4.2.1 to 2.4.2.5,

For guidance on application for goods lifts and others sce Table 7
and 2.4.2.6 to 2.4.2.8,

2.4.2.1 050 myjs (100 fi/min) passenger lift with single-speed motors. Thesc
lifts stop from full speed by means of mechanical braking and, by using a severe
braking action, can achieve a levelling accuracy of £ 25 mm. A figure of
- 45 wm can be obtained with a less severe braking action. The motor rating
is 90 starts per hour,

1t shouid also be remembered that this system will give a lower degree of
comfort than the following systems.

f 24.2.2 0.75 m/s (150 ft/min) passenger lift with twa-speed a.c. motors. For a
contract specd of 0.75 m/fs a two-speed a.c. molor with a speed ratio of 3:1 is
" recommended. These motors give a Ievelling speed of 0.25 m/s, thus enabling a
comfortable stop to be made with a levelling accuracy of -+ 20 mm. The motors
are relatively quiet in operation. The speed of 0.75 mfs is the maximum at
which an instantaneous safety gear can be used, and a lift at this speed with 1
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two-speed motor is economic and gives a good performance. The motor rating
is 150 slarts per hour. Instantancous safely gear should not be used on bed {ifts
for speeds exceeding 0.50 m/s.

2.4.2.3 1.00 m/s (200 ft/min) passenger lift with nvo-speed @.c. Moiors. For
speeds of 1.0 m/s the two-speed motor levelling at 0.33 mys is the best propositior
when cost is of great imporiance, but the safety gear should be of the progressive
type. A levelling accuracy of 4 25 mm can be obtained, but braking is morc
severe than with a contract speed of 0.75 m/s. The motor rating is 150 starts
per hour.

2.4.2.4 Specds above 1,00 mfs 200 {t/min) for passeuger fifts. While two-specd
a.c. molors have sometimes been used for speeds of ' 15 mfs because they arc
relatively cheap, factors affecting praking at the expe: i+ » motor performance
have led manufacturers (o avoid using them widely. Traliic handling calculations
show that the two-speed lift at 1.25 m/s has very fittle more capacity than at
1.00 mfs. The motor rating is 150 starts per hour.

2.4.2.5 Variable voltage system for passenger lifts. At or above 1.00 m/s
consideration should be given to the variable voltage system. With this system,
4 molor generator or rectifier is controlled so as to provide a continuously
variable voltage to the lift motor armature, whose speed of rotation will depend
on the applied voliage. The levelling accuracy will be = 10 mm and the accelera-
tion and deccleration will be smoother than for any of the preceding systems.
The motor rating is 180 slarts per hour.

2.4.2.6 Single-specd motors for less than 0.5 mjs (100 ftfmin). Where traflic is
light, or of a type requiring a relatively cxtended loading time, an increased
journey time may be acceptable. Contract speed may be reduced, permitling a
smaller machine to be used, and improved leveliing accuracy nmay often be
achieved.

For example, a single-speed molor at 0.25 m/s is often suitable for short
travels, and will normally give a levelling accuracy of 4 20 mm. The motor
rating is 90 starts per hour.

2.4.27 Two-speed motors with 4:1 and 61 speed ratios. Primarily for goods
tifts, a two-speed motor of relatively high speed ratio, 4:1 {or even G:1) at
increased cost, may be used to reduce the levelling speed (with a corresponding .
increase in the time taken), 1f the levelling speed is in the region of 0.1 m/s a
levelling accuracy of 4 10 mm can normally be achieved. The motor rating
is 90 starts per hour.

2.42.8 Variable voltage for large capacity fifts, Variable voltage systems
should aiso be considered for large capacity lifts; for cxample where the output
of the driving motor is in the region of 18 kW or more. Owing to the case of
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control of large motors and their greater facility for accurate levelling, this
system normally permits a levelling accuracy of 4= 10 mm with contract speeds
up to 1.00 m/s. The motor rating is 180 starts per hour,

2.4.2.9 Two-speed windings. Each winding in two-spced molors should be
capable of the same number of starts per hour,

2.4.3 Description of control systems

2.4.3.1 Types of control systems. Types of control systems covered arc:
(1) atlendant and dual control (sce 2.4.3.2),
(2) automatic push bulton control (sec 2.4.3.3),
(3) collective control (sce 2.4.3.4),
(4) single push button collective control (sce 2.4.3.5),
(5) down collective control (see 2.4.3.6),
(6) directional collective control for one car (sce 2.4.3.7),
(7} directional collective control for two or three cars (see 2.4.3.8), and
(8) group supervisory control (sec 2.4.3.9).

Fealures of control sysiems are described in 2.4.4.

2432 Attendant and dual comtrols. All forms of attendant conlrol, whether
car switch, signal control, or an attendant feature of a dual contro), arc systems
whereby the attendant directly controls the movement of the car by means of a
handle operated swilch, Due to improvemcnis in the automatic acceleration,
slowing and levelling of lifts and the superior traffic handling capacity of lifts
witl:out attendants, all these types of atlendant control have been superseded
with the exception of an automatic, with atiendant control (sce 2.4.3.3),

1t is, however, possible to add a car preference feature {o all current types of
couirol system (sce 2,4.4.2).

2.4.3.3 Awtomatic control. Automatic control is a method of operation by
which a momentary pressure on a push butlon sets the car in motjon and causes
it to stop antomatically at any required 1ift landing. This is the simplest control
system and it is sometimes referred to as push button control.

A car answers a landing call from the momentary pressure of one push butlon,
provided the lift is not in use. Momentary pressure of a car push button will
send tne car to the designated floor. The car always responds to a car push
button in prelerence {o a landing push button.

With this type of control, a rReD Janding signal light indicates that the car is
not available, i.e. the lift is travelling or a landing door is open,

This type of contro] is recommended for the following applications:

(1) A single passenger lift serving up to 4 floors.

(2) Goods lifts serving any number of floors, where it is usually the mos
suitable form of control.
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