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INTRODUCTION 

This Solutions Manual is an educational document providing information on Vertical 

Transportation systems – specifically Lifts, Escalators and Moving walks. The contents are non 

manufacturer specific to provide a broad overview of the three systems. Subjects included are 

applications, configurations, components and planning information. It is intended that the manual 

can be used by a wide cross section of those involved in Vertical Transportation industry, including 

Architects, Designers, Installers and Service Technicians. It is a resource to better understand the 

industry terminology and products. 

The Australian Elevator Association’s 2015 Lift and Escalator Handbook is a free resource that 

provides more information on vertical transportation current work practices and guidelines - 

www.australianelevator.com.au. 

If you are an Architect or Designer then we recommend contacting a manufacturer and discussing 

your next project to ensure the best solution is provided for the building. It is important to ensure 

a reputable company is engaged to carry out any work on a Vertical Transportation system - 

Installation, Alteration, Modernisation, Repair and Maintenance. 

 

INSTALLATION 

The Installation process should be carried out in accordance with the OEMs instructions and SWMS. 

If OEM instructions are not available then procedures for the installation process and SWMS should 

be developed by a competent person. 

CERTIFICATION 

The installer should have processes for the following areas: 

1. Installation to be to the manufacturer’s instructions and the company’s SWMS 

2. A competent person should commission and test the installation in line with the designer’s 

instructions 

3. The unit should comply with the requirements of AS/NZS3000 

4. The certifier should provide documentation that the unit is safe to operate before the unit 

is placed into service. 
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ALTERATION 

The following typical examples could be considered as constituting an alteration which may affect 

the overall risk management principles of the design. 

1. Any increase or decrease of  

 The rated speed. 

 The rated load. 

 The mass of the lift car +/- 5%. 

 The travel distance. 

 

2. The change of machine or the traction sheave 

An alteration of design submission may be required for the above items. 

MODERNISATION 

Modernisation is any change in the design that uses new technology or replacement components 

to improve the reliability, performance or safety of the item of plant and where the risk 

assessment indicates no increase in risk. 

A company engaged in a modernisation should assess the item of plant with regard to the 

individual components to be modernised. 

The company should determine the design (inclusive of component selection, drawing, data, field 

instructions, installation, commissioning, maintenance and usage) that meets the requirements of 

the customer without introducing any new risks. 

Upon completion of the modernisation and the commissioning procedures, the modernisation 

company should issue a “safe to operate” statement to the client. 

REPAIRS & MAINTENANCE 

The Work Health and Safety Regulations (WHS) require that, plant must be maintained, inspected, 

and if necessary, tested by a competent person. If practicable this should be done according to the 

manufacturer’s instructions. 

For a competent person to perform inspection of lifts, escalators or moving walks they: 

 Should have a trade qualification in a mechanical associated trade, electrical trade or 

associate engineering qualification 

 Should have a comprehensive understanding of relevant design and safe use/maintenance 

standards this would include the relevant design standard used 

 Should have a minimum of 5 years experience in the vertical transportation industry  
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MAINTENANCE PROVIDER 

The Maintenance provider should maintain plant with consideration to fair wear and tear, original 

or altered design parameters are maintained in relation to: 

 Performance. 

 Safety. 

 Provide advice in relation to their expertise as is reasonably required by the owner. 

 Provide adequate maintenance statements. 

 To attend to calls for service. 

 To repair equipment as specified in individual contracts. 

 Advise, according to commercial arrangements in relation to Hazard and Risk and Risk 

Management. 

 Planning. 

A maintenance program should be developed and undertaken in accordance with the standard 

EN13015 Maintenance for lifts and escalators - Rules for maintenance instructions. 

DESIGN REGISTRATION 

All High Risk plant (lifts, escalators and moving walks) must be Design Registered with the relevant 

authority before it is placed on site. 

PLANT REGISTRATION 

A current Item Registration Certificate issued by the relevant authority must be obtained before a 

lift, escalator or moving walk can be placed in general service. 

Where an item of plant is to be used prior to practical completion during the construction period 

of a building i.e. as a “Builders Lift” then it is recommended that any specific requirements for 

Item Registration be confirmed with the local statutory authority. 

REGULATIONS 

AS1657 Fixed platforms, walkways, stairways and ladders — Design, construction and installation 

AS1735 Lifts, escalators and moving walks 

AS4431 Guidelines for safe working on new lift installations in new constructions 

AS4836 Safe working on or near low-voltage electrical installations and equipment 

AS/NZ 3000 Wiring Rules 
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EN81-20 Safety rules for the construction and installation of lifts - Lifts for the Transport of 

Persons and Goods: Passenger and Goods Passenger Lifts 

EN81-50 Safety rules for the construction and installation of lifts - Examinations and tests. Design 

rules, calculations, examinations and tests of lift components 

EN81-80 Safety rules for the construction and installation of lifts. Existing lifts. Rules for the 

improvement of safety of existing passenger and goods passenger lifts 

EN 115-2 Safety of escalators and moving walks — Rules for the improvement of safety of existing 

escalators and moving walks 

EN 13015 Maintenance for Lifts and escalators- Rules for Maintenance instructions 

AS/NZS ISO 31000 Risk management 

ISO14798 Lifts (elevators), escalators and moving walks - Risk assessment and reduction 

methodology 

ISO 25743 Lifts (elevators). Study of the use of lifts for evacuation during an emergency 

ISO 25745 Energy performance of lifts, escalators and moving walks 

ISO/TS 18870 Lifts (elevators) — Requirements for lifts used to assist in building evacuation 

NCC 2016 National Construction Code 

Federal Disability Discrimination Act 1992 (D.D.A.) 
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LIFTS 

INTRODUCTION 

A lift is a type of vertical transport that efficiently moves people or goods between floors (levels, 

decks) of a building, vessel or other structure. Lifts are generally powered by electric motors that 

drives traction cables and counterweight system, like a hoist, or pump hydraulic fluid to raise a 

cylindrical piston like a jack. 

LIFT TYPES 

Lifts can be designated according to; 

1. Building type 

2. Hoist mechanism 

LIFT CLASSIFICATION ACCORDING TO BUILDING TYPE 

Lifts are classified according to 4 building types: 

1. Commercial 

2. Residential /Domestic 

3. Hospital 

4. Parking 

COMMERCIAL 

COMMERCIAL PASSENGER LIFTS 

A passenger lift is designed to move people between a building's floors. Passenger lifts capacity is 

related to the available floor space and maximum load rating of the equipment. 
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COMMERCIAL SPECIAL USE PASSENGER LIFTS 

Observation Lift 

The observation lift puts the cab on the outside of the 

building. Glass-walled lift cars allow passengers to 

view the cityscape or the building’s atrium as they 

travel. By eliminating the lift shaft, the observation lift 

also offers owners, architects and builders valuable 

space-saving advantages. 

 

Sky Lobby 

In very tall buildings, lift efficiency can be increased 

by a system that combines express and local lifts. The 

express lifts stop at designated floors called sky 

lobbies. There, passengers can transfer to local lifts 

that will take them to their desired floor. By dividing 

the building into levels served by the express lifts, the 

local lifts can be stacked to occupy the same shaft 

space. That way, each zone can be served 

simultaneously by its own bank of local lifts 

 

 

Double-Decker Lift 

Double-deck lifts save time and space in high-

occupancy buildings by mounting one car upon 

another. One car stops at even floors and the other 

stops at the odd floors. Depending on their 

destination, passengers can mount one car in the 

lobby or take an escalator to a landing for the 

alternate car.  

 

 

 

.  
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COMMERCIAL FREIGHT LIFTS 

A freight lift, or goods only lift, is a lift designed to carry 

goods, rather than passengers. Freight lifts are generally 

required to display a written notice in the car that the use 

by passengers is prohibited (though not necessarily 

illegal), though certain freight lifts allow dual use through 

the use of an inconspicuous riser. Freight lifts are typically 

larger and capable of carrying heavier loads than a 

passenger lift, generally from 2,300 to 4,500 kg. Freight 

lifts may have manually operated doors, and often have 

rugged interior finishes to prevent damage while loading 

and unloading. Freight lifts include the following classes: 

Class A: General Freight Loading 

Where the load is distributed, the weight of any single 

piece is not more than 1/4 the capacity of the lift and the 

load is handled on and off the car platform manually or by 

means of hand trucks. 

Class B: Motor Vehicle Loading 

The freight lift is used solely to carry automobile trucks or passenger automobiles up to the rated 

capacity of the lift. 

Class C1: Industrial Truck Loading 

A four-wheeled vehicle may be used to load and unload the lift. The combined weight of the 

vehicle and the load cannot exceed the rated capacity and may be rolled onto the platform as a 

single unit. 

Class C2: Industrial Truck Loading 

During loading and unloading, max load on the platform may be up to 150% of the rated capacity. 

This enables you to use a forklift to load a car with freight weighing up to the rated capacity. 

Class C3: Other forms of 

Industrial Truck Loading 

During the loading and 

unloading process, the rated 

capacity must never be 

exceeded.  
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COMMERCIAL SERVICE LIFTS 

They are an economic solution for moving 

material from floor to floor in a multi-level 

commercial environment. They can carry loads up 

to 400 kg. Commercial service lifts (Dumbwaiter) 

are used to save manpower, space, time, energy 

and help avoid workplace injuries. Typical 

materials handled are food, dishes & cutlery, 

documents and clothing. 

Commercial service lifts can have one of the 

following configurations 
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RESIDENTIAL /DOMESTIC LIFTS 

They are usually on a much smaller scale than commercial or industrial lifts.  

Passenger Lifts 

Domestic lifts which are intended to move 

passengers up and down stairs in a multilevel 

residence are quite similar to those used in large 

public buildings. They can be built either inside 

the home or outside the home and can be 

pneumatic vacuum, electric, hydraulic or cable 

lifts. Most often domestic lifts designed for 

carrying passengers in a residential setting only, 

carrying two to four people safely and 

comfortably. 

 

 

 

 

 

Stairway Lifts 

Stairway lifts are generally installed in homes 

where someone in the family has problems with 

mobility. This type of domestic lifts simply runs 

on a rail up and down and existing staircase. 

They can run either in a straight line or around 

a curved stairway. Stairway lifts can be 

constructed both inside and outside the home. 
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Vertical Wheelchair Lifts 

Interior vertical wheelchair lifts can easily be 

installed when space is limited. They can be 

constructed in such a way as to allow both front 

and rear entry. Vertical lifts are called for when a 

ramp or other means of access are not able to 

be provided in the space available. 

 

 

 

 

Wheelchair Lifts on an Incline 

Wheelchair lifts on an incline are generally 

installed when the staircase simply goes up one 

level or perhaps two. If there are several winds 

in the staircase, wheelchair lifts on an incline 

would not be well suited. Most often this type of 

lift is called for when there is not adequate 

space to facilitate a more spacious vertical 

wheelchair lift. 

 

 

Service Lifts 

They are small freight lifts intended to carry 

objects rather than people. Whenever groceries 

or laundry need to be sent up and down the 

stairs without making unnecessary trips that can 

quickly tire people, people can simply place 

what needs to be transported in the service lift 

and press the button to send it up or down 

stairs. The lifts are most often built into or 

adjacent to a wall. A simple lift is a movable 

frame in a shaft, dropped by a rope on a pulley, 

guided by rails; most service lifts have a shaft, 

car, and capacity of 100 kg  
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HOSPITAL LIFTS 

Hospital Bed Lifts 

Hospital bed lifts generally transport patients who are not 

well enough to sit up even in a wheelchair. One of the 

features of bed lifts should be its ability to transport the 

patient has smoothly as possible with minimal amount of 

bumping and jostling. Many contemporary bed lifts are 

manufactured to consume extremely low amounts of power 

and to be durable with a number of safety features built-in. 

Hospital bed lifts generally draw very little power so that 

should there be a power outage they are still operational off 

the hospital's backup power supply. Most often there will be 

a rear and a front entry to the lift cabin. 

Hospital Stretcher Lift 

They usually are smaller than bed lifts. This particular type of lift is usually hydraulic or traction 

based depending on the location of the machine room. They are specifically manufactured to be 

low-noise bed lifts that smoothly transport patients, doctors, nurses and hospital staff between 

floors, allowing them the utmost in comfort. Because hospital bed lifts are only used for 

transporting patients and hospital staff they arrived at their location quite quickly, eliminating 

lengthy waits. Many of these bed lifts are key operated to prohibit use by the general public. 

 

PARKING ELEVATORS 

Conventional Parking Elevators 

The conventional parking elevators are built to 

move vehicles to upper or lower levels of the 

building because of their space saving feature. With 

ramps on and off parking levels consume a lot of 

space which could be better utilised as parking 

spaces for vehicles. With the addition of parking 

elevators, vehicles can be transported up and down 

as many levels as necessary by taking up only the 

space required for that vehicle. Attendants to sit in 

the car, in the elevator and park it on the floor on 

which there is space. 
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Auto Car Parking Elevators 

As against cars being driven (on ramps) 

or carried (in car lifts) to different levels 

in conventional multi-level parking, 

cars are driven at only one level for 

parking or retrieval. Cars are parked in 

steel pallets and a target pallet comes 

up or down to the driveway level at the 

press of a button, for parking or 

retrieval. 

Such car parking systems or auto 

parking systems are also referred to by 

various other names in different parts 

of the world, such as “auto-parking”, 

"stack-parking", "mechanised parking", 

"mechanical parking", "parkomat", 

“modular parking” etc. 

This type can be divided to many different types as follows 

  
 

 

Square Type Level Type Rotary Type 

 

 
 

 

Story Type Puzzle Type Turn Table 

 

Lift Type 

 
Cart Type 
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Square Type 

The system arranges many carriers on several intended floors and a lift installed either at both 

ends or at the centre goes up and down with vehicles loaded. It is designed so that vehicles can be 

parked and retrieved by moving a pallet horizontally. It is safer than other systems and the cutting 

-edge mechanical car parking system, and operates very smoothly. It is fit for installation in a 

narrow and long shaped lot or an underground of a building. 

Level Type 

The system is designed so that car parking lots move both horizontally and circular to park 

vehicles. Many carriers are arrayed in more than one row in the car parking lot and the system 

works by moving both horizontally and circular the carriers at both ends of level. 

Rotary Type 

A system that two sprockets as a set are fixed; one onto a upper part of a structure and the other 

onto a lower part and then a cage hung to an attachment of a special chain circulates with vehicles 

loaded. This system with simple operation and low installation cost requires a small lot for 

installing equipment and may be divided to subsystems as follows: 

1. Bottom entering type A type that cars are parked and retrieved at the bottom of the parking 

equipment. 

2. Middle entering type A type that cars are parked and retrieved at the middle of the parking 

equipment. 

3. Top entering type The cars are parked and retrieved at the top of the parking equipment. 

Story Type 

A system featured by using all parking lots on the first floor as the place for car parking/retrieval. 

Carriers are arranged on two levels, where cars are parked through both vertical and horizontal 

movements. With short construction period and easy installation, it is fit household use or a small 

scale parking lots. 

Puzzle Type 

The carriers are arranged on 3-storey and more than 3-story, a specific carrier moves both 

vertically and horizontally to and from more than one car entrance on the same level, it is an 

economical system, has safe structures, and designed to utilise space efficiently to install parking 

equipment. 

Turn Table 

A turntable changes directions itself, efficiently utilising a limited space. The turntable installed in 

the front of a parking area and provides drivers with convenience and safety. 
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Lift Type 

This system is arranged on multi-levels and designed to automatically carry and park cars by a lift. 

A pallet for parking is built-in independently on each level, is carried by a cage from parking lots 

to the lift that moves vertically to an entrance/exit. This is one of the most modern mechanical car 

parking systems available. It features speedy parking/retrieval and is widely installed in city areas, 

particularly high rise apartment buildings. 

Cart Type 

This is a multi-levelled car parking system and is designed to park vehicles into each parking lot 

by conveying vehicles automatically with both an up-and-down lift and a parking cart. The carts 

independently install on each parking level can retrieve vehicles from parking lots, and more than 

one lift move simultaneously for car parking/retrieval. This is one of most up-to-date mechanical 

parking systems with speedy car parking/retrieval and fits a large scale of car parking that can 

maximise the utilisation of the underground space by installing many rows of the carts below 

ground.  
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LIFT CLASSIFICATION ACCORDING TO HOIST MECHANISM 

Lifts are classified according to 2 main types: 

1. Traction 

2. Hydraulic 

TRACTION LIFTS (PULL LIFTS) 

Traction lifts are lifted by ropes, which pass over a wheel attached to an electric motor above the 

lift shaft. They are used for mid and high-rise applications and have much higher travel speeds 

than hydraulic lifts. A counter weight makes the lifts more efficient. Traction lifts have 3 main 

types as follows: 

Geared Traction Lifts 

They have a gearbox that is attached to the motor, which drives the wheel that moves the ropes. 

Geared traction lifts are capable of travel speeds up to 2.5 m/s. 

Gear-less Traction Lifts:  

They have the wheel attached directly to the motor. Gear-less traction lifts are capable of speeds 

up to 10 m/s. 

  
Geared Traction Gear-less Traction 
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Machine-Room-Less Lifts 

They are typically traction lifts that do not have a dedicated machine room above the lift shaft. 

This lift system configuration is one of the major breakthroughs in lifting technology in nearly 100 

years. Designed initially for buildings between 2 and 20 stories, this system employs a smaller 

sheave than conventional geared and gearless lifts. The reduced sheave size, together with a 

redesigned motor, allows the machine to sit in the override space and the controls sit above the 

ceiling adjacent to the lift shaft. This eliminates the need for a bulky machine room on the roof. 

Some systems utilise flat polyurethane coated steel belts instead of the heavy woven steel cables 

that have been the industry standard since the 1800s. The belts are about 30 mm wide and 3 mm 

thick, yet they are as strong as woven steel cables while being far more durable and flexible. The 

thinness of the belts makes for a smaller winding sheave, reducing the space required for the 

machine in the lift shaft. 

Machine-room-less lifts are becoming more common. 

  

Conventional – with Machine Room Machine Room-Less 
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HYDRAULIC LIFTS (PUSH LIFTS) 

Hydraulic lifts are supported by a piston at the bottom of the lift that pushes the lift up. They are 

used for low-rise applications of 2-8 stories. The machine room for hydraulic lifts is located at the 

lowest level adjacent to the lift shaft. Hydraulic lifts have many two main types: 

Holed (Conventional) Hydraulic Lifts 

They have a sheave that extends below the floor of the lift pit, which accepts the retracting piston 

as the lift descends. Some configurations have a telescoping piston that collapses and requires a 

shallower hole below the pit. Maximum travel distance is approximately 18 metres. 

Hole-less Hydraulic Lifts 

In some instances site conditions do not allow for a below ground pit to be provided. To solve the 

problem the hole-less version has a piston on either side of the cab. It can be divided to 3 

different types as follows: 

Telescopic Hydraulic Lifts: 

In this configuration, the telescoping pistons are fixed at the base of the pit and do not 

require a sheave or hole below the pit and has 2 or 3 pieces of telescoping pistons. 

Telescoping pistons allow up to 15 metres of travel distance. 

Non-telescoping (single stage) Hydraulic Lifts: 

It has one piston and only allows about 6 metres of travel distance. 

Roped Hydraulic Lifts 

They use a combination of ropes and a piston to move the lift. Maximum travel distance is 

increased to 18 metres without the need for a below ground piston. 
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DETAILED DESCRIPTION 

LIFT SHAFT CONDITIONS 

The shaft should be completely enclosed (with walls, floor and roof). Accesses to the shaft should 

be equipped with a solid core metal door. The door should have mechanical locking and electrical 

locking control. 

Only machinery, equipment, electrical wiring, raceways, and cables directly in connection with the 

lift, including wiring for signals, for communication with the lift car, for lighting, heating, air 

conditioning, and ventilating the lift car, for fire detecting systems, for pit sump pumps, and for 

heating and lighting the hoistway and/or the machinery space machine room, control space, or 

control room are be permitted to be installed inside the lift shaft, machinery space, machine room, 

control space, or control room. 

 

LIFT SHAFT PIT 

The majority of lifts require a pit below the 

first floor landing. This pit is constructed to 

house the base of the elevator rails as well 

as the impact equipment for the lift car. In 

most cases the pit requires a small access 

ladder, a light fixture and a sump pump. 

There should be a pit safety stop so that it 

may be activated before maintenance staff 

take up a position below the platform. 
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LIFT SHAFT STRUCTURES 

For some projects the lift shaft can not be 

incorporated into the main building structure. 

A solution is to provide a self supporting shaft 

for internal and external applications. The 

structures can be made of steel or glass or a 

combination of both.  

 

 

 

 

 

 

GUIDING SYSTEM 

A set of steel beams above the car, called the crosshead, 

span the lift shaft from side to side and hold the pulley 

for the hoist cable. A steel structure, called the sling, 

extends down the sides of the car from the crosshead and 

cradles the floor, or platform. 

Steel guide rollers or guide shoes are attached to the top 

and bottom of the sling structure on each side to run 

along the guide rails. The guide rails are also steel and 

are attached to the interior walls of the lift shaft which 

runs from the top of the building to the bottom. Good 

quality rails and precise splicing are required to ensure the 

correct operation of the lift. 
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GUIDE STRUCTURE FASTENING SYSTEM 

Anchors are used to fix the guide assembly to the shaft walls by means of inter-adjustable 

brackets. These parts will be fixed to the guides with rail clips. The walls where the guides are 

fixed should be of structural masonary/concrete or consist of a metal structure with horizontal 

shapes on a level with the fastenings. In the case of hollow brick walls, recessed metal shapes 

should be provided to weld the guide fixing parts or else use grommets with backing plates if the 

wall is accessible from the rear side. 

GUIDE SHOES 

Guide shoes are devices used mainly to guide the car and counterweight along the path of the 

guide rails. They also assure that the lateral motion of the car and counterweight is kept at a 

minimum as they travel along the guide rails. 

 

There are two types of guiding shoes: 

1. Roller Guides: Guide shoes which use rollers that rotate on guide rails (A set of three 

wheels that roll against the guide rails) rather than sliding on the rails. 

 

2. Sliding Guides: Guide shoes which simply slide along the faces of the rails; the sliding 

insert or gib may be metal, requiring the guide rails to be lubricated, or may be plastic 

material which is self-lubricating. 
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COUNTERWEIGHT 

A tracked weight that is suspended from cables and moves within its own set of guide rails along 

the lift shaft walls. The counterweight is used for: 

 Balancing the mass of the complete lift car and a portion of rated load, and it will be equal 

to the dead weight of the car plus about 40% of the rated load. 

 Reducing the necessary consumed power for moving the lift. 

COUNTERWEIGHT COMPONENTS 

The counterweight composed of a steel 

frame that can be filled with cast iron 

fillers above one another to get the 

required weight and it is usually 

composed of the following parts: 

Top Part Assembly 

Top part consists of main bent sheet 

metal 4 mm and hitch plate 8 mm 

thickness for ropes attachment drilled 

with holes pattern to ropes size and 

quantity. 

Bottom Part Assembly 

Bottom part consists of two halves made 

of steel 4 mm, the two halves are screw 

connected using vertical profile with 

buffer plate welded to one of the two 

halves, the buffer plate made of sheet 

metal 8 mm thickness to buffer the 

buffer loads. 

Vertical Profile 

The vertical profile consists of U-shaped, 

bent sheet metal components. The 

vertical profiles are screw-connected to 

the upper and bottom parts. 

Filler Weights 

Filler weights are made of cast iron, there are standard lengths for fillers depend on the 

counterweight size and gauge. Ends of filler weights prepared to be guided in the vertical profile.  
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PIT BUFFERS 

A Buffer is a device designed to stop a descending car or counterweight beyond its normal limit 

and to soften the force with which the lift runs into the pit during an emergency. They may be of 

polyurethane, spring or oil type construction. 

There are two principal types of buffers: 

Energy accumulation: accumulates the kinetic energy of the lift car or counterweight. 

Energy dissipation: dissipates the kinetic energy of the lift car or counterweight. 

Polyurethane buffers which are energy accumulation type with non-linear characteristics are used 

for lifts that have rated speed not more than 1 m/sec. 

The main types of lift buffers are: 

A Spring Buffer is one type of buffer most commonly found on hydraulic lifts or used for lifts with 

speeds less than 1 m/sec. 

An Oil Buffer is another type of buffer more commonly found on 

traction lifts with speeds higher than 1 m/sec. This type of buffer 

uses a combination of oil and springs to cushion a descending lift car 

or counterweight. 

Because of their location in the pit, buffers tend to be exposed to 

water and flooding. They require routine cleaning and painting to 

assure they maintain their proper performance specifications. Oil 

buffers also need their oil checked and changed if exposed to 

flooding.  
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LIFT CAR 

The lift car is constructed with a steel framework for durability and strength. The sides of the 

passenger lift car should be made from heavy duty steel to improve the ride quality, reduce noise 

and vibration and increase the system’s life span. 

There are three main types of car panels as follows: 

Side panels, which are the most common used panels, they can be used in side walls and in the 

intermediate back wall.  

Back panels, which are used only in right hand and left hand back corners.  

COP panels, which is used to mount COP unit. 

The front panel assembly defines door opening height and location. There are two types of front 

panels, side and upper panels  
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LIFT CAR MAJOR COMPONENTS 

Upper Transom 

The upper transom is the suspension element 

of the car. It is designed also to mount sliding 

or roller guide shoes. Usually the safety gear 

actuating system is linked to the upper 

transom for maintenance purposes. 

 

Lower Transom 

Lower transom is the carrier of car flooring 

through exactly arranged mounting bolts in the 

lower isolation subassembly. Safety gear catch 

clamps are also mounted in the lower transom 

and their actuation action is done by a linkage 

system. 

 

Roof 

The lift car roof shall be provided with 

ventilation, a trap door and balustrade. It should 

be designed to be able to support two persons 

during maintenance operation without 

permanent deformation. 
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Floor 

The floor shall have sufficient mechanical strength to sustain forces which will be applied during 

normal operation, safety gear operation and impact of the car to its buffers. Floor sizing is directly 

related to the maximum load of the lift system. 

 

GLASS CONSTRUCTION 

As an alternative to steel the lift car can be constructed using glass panels. The glass can be 

utilised for one or multiple panels. 

    

Glass rear wall Glass side wall Glass rear and side 

walls with glass door 

Glass door 

 

CABIN FITOUT 

The lift cabin is trimmed on the inside with decorative panelling. The floor of the car may be tiled 

or carpeted. A standard fitout includes stainless steel walls and a 30mm recess for flooring by 

others. Handrails and other interior trim may be made from stainless steel for appearance and 

wearability. A suspended ceiling is usually hung below the actual top of the car and may contain 

LED lighting above plastic diffuser panels. The lift controls, alarm buttons, and emergency 

telephone are contained behind panels towards the front of the car, in a Car Operating panel 

(COP).  
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CEILING & LIGHTS 

A false ceiling is an integral part of a cabin’s interior, they are available in stainless steel and mild 

steel finish. Patterns can be cut into the panels to add to the visual appeal of the cabin. Battery 

backed LED downlights are fitted into the panel to provide adequate passenger illumination. 

 

 

HANDRAIL 

Handrail is a rail within the lift cabin which passengers can use for support. At least one side of 

the car has a hand rail installed to provide equal access and assistance to all passengers during 

travel. Handrails in lifts must comply with AS1428 and AS1735.12. They are available with 

different finishes like stainless steel or painted in selected colour. 
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ACCESSORIES 

The cabin can be completed with full or half mirrors, stainless steel skirting, wall paper, glass, 

laminate, stone and marble. 

CABIN FITOUT OPTIONS 

 Security system low level interface 

 BMS low level interface – controller option 

 GSM technology for two-way emergency communication 

 Full or half mirror 

 Fire phone WIP 

 3D infra red door sensor 

 High speed roller guides 

 Lift protection blankets 

 Flooring – vinyl with circular grip tread, chequer plate, tiles, stone and carpet 

Refer to the Altivate Interior brochure for more information on upgraded materials and fixtures. 

 

LIFT CAR CONFIGURATIONS & LANDING DOORS 

City Lifts provides 4 lift car configurations; 

 Normal cabin – 1 entry door 

 Open through cabin – 2 entry doors opposite each other 

 Diagonal cabin – 2 entry doors adjacent each other 

 Three entry cabin 

 

    
Normal Cabin Open Through Cabin Diagonal Cabin 3 Entry Cabin 
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Special lift cars can be provided to suit irregular shaped lift shafts. 

 

 

 

 

 

 

 

 

 

 

 

 

Landing Doors 

The door that is seen from each floor of a building is referred to as the outer or landing door. This 

door is a part of the building (each landing). It is important to realise that the car door does all the 

work; the landing door is a dependent. These doors are opened or closed by electric motors, or 

manually for emergency incidents. The difference between the car doors and the landing doors is 

that the lift car door travels through the lift shaft with the car but the landing doors are fixed o 

each floor. 

 

Landing Door Types 

There are three basic types of landing doors used on lifts as follows: 

 Automatic Door - Power operated panels that open with a brisk, noiseless motion. 

 Swing Door - Swing hall doors consists of a landing door that is manually opened and a 

single slide car door that is power operated. 

 Collapsible Gate - Constructed from double channel rolled pickets interconnected by 

galvanized steel solid lattice bars. 

 

Automatic Door   Swing Door Collapsible Gate 
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For the four standard lift car configurations the automatic doors can be arranged as; 

 Center opening – Two powered door panels that part simultaneously 

 Side opening – Two power operated panels are geared together. One door moves twice as 

fast as the other door so that both doors will meet concurrently in the open position. 

Doors can be varied from a width of 600mm to 4,500mm and heights of 2,000mm to 4,000mm 

and are available with two or four panels. 

 
  

 

DOOR OPERATION METHOD 

The lift doors are opened by a power unit that 

is located on top of the lift car. When a lift car 

is level with a floor landing, the power unit 

moves the car door open or closed. A pick-up 

arm contacts rollers on the landing door which 

releases the door latch on the landing door. 

The power unit opens the car door which in 

turn opens the landing door. Safety devices are 

located at each landing to prevent inadvertent door openings and to prevent a lift car from moving 

unless a door is in a locked position. 

 

 

Door Protective Device 

Any type of device used with automatic power operated doors that detects obstructions to the 

normal closing of the lift doors (though contact may occur) and either causes the doors to change 

the door motion by either stopping it, or causing it to reverse (reopen) or go into some other 

mode of operation, such as nudging. A safe edge, a safety astragal, a photoelectric device (light 

ray), and electrostatic field device are examples of door protective devices.  
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TRACTION LIFTS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Machine 

The power unit that applies the 

energy necessary to raise and 

lower a lift car. 

Guide Rails 

Governor 

An automatic device that in the 

event of the speed exceeding a 

predetermined limit brings a lift 

car or counterweight to rest by 

operating the safety gear. 

Lift Car 

The load-carrying unit including 

car frame, car platform, car 

enclosure, and car doors. 

Safety Gear  

A mechanical device, attached to 

the car frame, or to the 

counterweight frame, to stop the 

car or counterweight under an 

emergency condition. 

Counterweight 

A moving weight employed to 

balance portion of the moving 

load of a lift. 

Counterweight Buffer 

Control Equipment 

Those components control 

direction of travel, speed, and 

stopping. 

Landing door 

The opening in a lift well enclosure 

affording ordinary access between 

the landing and the lift car and 

which is opened and closed by a 

door. 

Cabin Entrance 

The opening in the lift car 

through which normal 

access is available to the 

landings. 

Car Buffer 

Pit 

The space in the lift shaft below 

the level of the bottom-landing sill. 

Lift Shaft 

A shaft for the travel of a lift. 
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ELECTRIC DRIVING MACHINES 

There are three standard types of electric driving machines provided for lifts. These are; 

1. Gearless machine 

2. Geared machine 

3. Drum machine 

GEARLESS MACHINE 

Used in applications whereby the drive motor and 

drive sheave are connected in line on a common 

shaft, without any mechanical speed reduction unit 

located between the drive motor and drive sheave. 

Generally, Gearless machines are used for lifts 

between 0.3 m/s to 10 m/s. Their sizes and shapes 

vary with load, speed and manufacture but the 

underlying principles and components are the same. 

GEARLESS MACHINES COMPONENTS 

1. Electrical motor. 

2. Traction sheave or drum. 

3. Armature. 

4. Rotor. 

5. Brake. 

6. Machine mounting feet. 

7. Supporting bearings. 

8. Encoder. 

9. Lifting eyes/lugs. 

10. Fan. 
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GEARED MACHINE 

Used in low to high rise applications. This design 

utilises a mechanical speed reduction gear set to 

reduce the rpm of the drive motor (input speed) to 

suit the required speed of the drive sheave and lift 

(output speed). Generally, geared machines are used 

for speeds between 0.1 m/s and 2.5 m/s and are 

suitable for loads from 150 kg up to 50,000 kg. 

Their sizes and shapes vary with load, speed and 

manufacture but the underlying principles and 

components are the same. 

GEARED MACHINE COMPONENTS 

1. Drive motor. 

2. Brake. 

3. Speed reduction unit or gearbox. 

4. Drive sheave. 

5. Bedplate. 

6. Deflector sheave (if mounted as integral part of the bedplate assembly). 

 

DRUM MACHINE 

Widely used in older passenger and freight lift 

applications, though now rarely seen except for service 

lifts. For many years the lift standard has allowed the 

use of such machines for passenger applications. A 

drum design has one end of the suspension rope 

affixed to the inside of the winding drum’s drive 

sheave, and then allows to rope to reel in or off the 

outer surface of its sheave, depending upon the car 

direction of travel. Drum machines have now also 

migrated to a gearless option. The use of a drum 

machines negates the need for a counterweight. 
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MACHINE DRIVE ACCORDING TO LOCATION 

The drive machine located directly over top of its lift shaft is commonly referred to as overhead 

traction. The drive machine located at a basement is commonly referred to as underslung traction. 

The drive machine located at the side of the hoistway is commonly referred to as an offset 

traction. 

Note - Underslung and offset applications require additional deflector sheaves to properly lead 

suspension ropes off the drive sheave and to the car top or counterweight. 

 

 

 

 

 

 

 

MAIN COMPONENTS OF MACHINE DRIVE SYSTEM 

ELECTRICAL MOTOR 

Electrical Motor is used to raise and lower the lift cab, the direction of motor rotation and speed 

(revolutions per minute) are directed and supervised by devices located within the lift controller. 

The motor component of the lift machine can be either a DC motor or an AC motor as follows: 

A- DC motor: 

Direct current motors use carbon brushes to control or regulate the operational speed of its 

motor. It is an important maintenance task to regularly inspect, repair and replace these brushes. 

Failure to do so in a timely fashion can result in equipment miss operation and lead to significant 

motor damage. the advantages of use DC motors are as follows: 

 Has a good starting torque. 

 Ease of speed control using a DC generator with a variable output or static converters. 
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B- AC motor: 

The advantages of use AC motors are as follows: 

 More regularly used because of its ruggedness and simplicity. 

 Improved ride quality. 

TYPES OF ELECTRICAL TRACTION DRIVE SYSTEMS 

Generally, the electrical traction drive can be grouped into several categories based on the motor 

type and its control as follows: 

A- Geared traction control, which includes: 

 Single speed AC motor. 

 Two speed AC motor. 

 Variable voltage AC motor (VVAC). 

 Variable voltage, variable frequency AC motor (VVVF). 

 Variable voltage DC motor(VVDC). 

B- Gearless traction drives, which include: 

 Variable voltage DC motor (VVDC). 

 Variable voltage, variable frequency AC motor(VVVF). 

TRACTION (DRIVE) SHEAVE 

The powered pulley connected to either the lift drive motor’s output shaft (gearless) or to the 

output side of the mechanical speed reduction unit (geared). The circumference of the sheave has 

a series of “U” or “V” shaped grooves cut into it in which sit the lift suspension or hoist ropes. The 

friction loads created as the suspension ropes pass over the grooved surface of the sheave causes 

motion to be transmitted from the drive motor to the lift cab or counterweight. 

SECONDARY SHEAVE 

A pulley that is normally used on gearless lifts and is located directly beneath the machine or drive 

sheave. It too has a grooved surface over which pass the suspension or hoist ropes. 
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DEFLECTOR SHEAVE 

A pulley DIVERTER used to offset or direct the vertical drop or location of the steel hoist ropes 

running between the lift car and its counterweight. Where the horizontal distance between the 

hitch point for the car and the counterweight is larger than the diameter of the drive sheave, one 

or more deflector sheaves are used to guide the hoist ropes. 

These devices are grooved sheaves that lead lift suspension ropes off the drive sheave down to the 

car top and counterweight. The number and size of deflector sheaves will be a function of the lift’s 

size, machine placement and roping arrangement. 

Many installations having carrying capacities of 1,150 kg or less, are provided with drive sheaves 

of sufficient diameter that do not require the use of deflector sheaves in a typical overhead 

arrangement. 

BRAKE 

Traction and drum machines are provided with a mechanical brake, designed to stop and safely 

hold a lift. A centrifugal force governor is provided on most lifts to guard against over speeding 

(when a car travels in excess of 20% of top speed, the governor will activate a safety stop device). 

Safeties are installed at the bottom of a lift car and occasionally on counterweights to provide 

positive emergency stopping when activated by the governor. The emergency brake mechanism 

consists of two clamping faces which can be driven together by a wedge to squeeze on the guide 

rail. The wedge is activated by a screw turned by a drum attached to the emergency cable. 

BRAKE PRINCIPLE OF OPERATION 

During typical operation, this brake is electrically lifted or “picked” against adjustable tensioned 

springs. In the event electrical power is removed from the brake, these springs ensure it 

immediately drops back against its drum or disk, bringing the car to a safe stop. While applied, the 

brake will securely hold in place the lift and its counterweight. 

Some older lifts have a control design whereby the brake is used to decelerate the car from full 

speed to a stop. Modern lift controls use electrical circuitry to slow and stop the car under normal 

operation. Once the car has stopped, the brake is released to hold the car in position. However, in 

the event a lift’s safety circuit is actuated, the brake is immediately applied to stop and hold the 

lift car and its counterweight, regardless of the type of control. 
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BRAKE COMPONENTS AND CONFIGURATIONS 

The most common form of lift brake consists of a 

machined drum onto which two curved shoes or pads 

drop onto the surface of the drum. The brake drum 

or disk is directly coupled to the lift drive shaft. On 

some machines, the brake is an external element 

whereby the brake arms and their shoes are located 

outside and above the rotating drum surface. There 

is one type of gearless machine that has its two 

brake arms applying force against an inside or 

interior rim on the drive sheave. Some brake designs 

can create three types of hazards; entanglement, 

pinching and crushing. 

SPEED REDUCTION UNIT OR GEARBOX 

The most common type of speed reduction unit consists of a hardened steel worm shaft, mated 

with a bronze ring or crown gear (worm-gear set). The mating surfaces of these two elements are 

contained within an oil bath for lubrication. Regular access to the machine to check the level of oil, 

as well as the condition of the oil and the ring gear is an important aspect of ongoing equipment 

maintenance. 

In a gearless traction machine, six to eight lengths of wire cable, known as hoisting ropes, are 

attached to the top of the lift and wrapped around the drive sheave in special grooves. The other 

ends of the cables are attached to a counterweight that moves up and down in the hoistway on its 

own guiderails. The combined weight of the lift car and the counterweight presses the cables into 

the grooves on the drive sheave, providing the necessary traction as the sheave turns. 

To reduce the load on the motor, the counterweight is calculated to match the weight of the car 

and a half-load of passengers. As the car rises, the counterweight descends, balancing the load. 

This reduces energy consumption because the motor is required to lift no more than the weight of 

half a car load at any time. 

The grooved sheave in this traditional gearless system is quite large, from 0.6 to 1.2 meters in 

diameter. The electric motor that runs it must be powerful enough to turn this large drive sheave 

at 50–200 revolutions per minute in order to move the lift at the proper rate. 
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Safety is provided by a governing device that engages the car’s brakes, should the lift begin to fall. 

A powerful clamp clutches the steel governor cable, which activates two safety clamps located 

beneath the car. Moveable steel jaws wedge themselves against the guiderails until sufficient force 

is exerted to bring the car to a smooth stop. 

SUSPENSION ROPES 

Suspension ropes are steel wires controlling the 

lift car and counterweight. They are used on 

traction type lifts, usually attached to the 

crosshead and extending up into the machine 

room looping over the sheave on the motor and 

then down to the counter weights. The ropes 

are generally 4 to 8 in number are usually 8 

mm to 13 mm in diameter. 

Single wrap: rope passes over sheave once and 

connected to counterweight. 

Double wrap: rope wound over sheave twice in 

high speed lifts for additional traction. 

1:1 roping: when rope connected to 

counterweight where cable travels as far as the lift car in the opposite direction. 

2:1 roping: rope wraps sheave on counterweight and connects to top of the shaft, rope moves 

twice as far as the lift car. 

OVERSPEED GOVERNOR 

 Overspeed governor function is to actuate the safety gear if the car 

speed exceeds 120% of its rated value. Usually a cable is attached to the 

safeties on the underside of the car, called the governor rope. This rope 

runs down through a pulley at the bottom of the shaft and back up to the 

machine room and around the governor sheave. When over-speeding is 

detected, the governor grips the cable which applies the safeties that 

wedge against the guide rails and stops the car. The overspeed governor 

works on the floating principle with a cam curve and roller guided rocker. 

It is situated either in the machine room or in the head room. Overspeed 

governor is provided by a factory adjusted switch activated when the tripped speed is reached to 

disconnect the machine drive starting with governor pulley blocking.  
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ENERGY REGENERATION 

Energy is generated when a lift moves up with a light load, 

moves down with a heavy load and during deceleration. A 

regeneration system can capture and feed this energy back 

into the building’s electrical system. A multi-lift site can 

generate a significant portion of its own power.  

The power generated from the system is low distortion, clean 

energy – this reduces the risk of damage to other building 

systems connected to the same electrical system. The 

amount of regeneration is dependent upon the system 

configuration, travel distances, speed and usage. 
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HYDRAULIC LIFTS 
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METHOD OF OPERATION 

Hydraulic Lifts differ from the traction lift because of the machine/drive system utilised to move 

the lift car. 

 

MACHINE/ DRIVE SYSTEM 

DIRECT ACTING TYPE 

The pump forces fluid from the tank into a pipe leading to the cylinder. When the valve is opened, 

the pressurised fluid will take the path of least resistance and return to the fluid reservoir. But 

when the valve is closed, the pressurised fluid has nowhere to go except into the cylinder. As the 

fluid collects in the cylinder, it pushes the piston up, lifting the lift car. 

When the car approaches the correct floor, the control system sends a signal to the electric motor 

to gradually shut off the pump. With the pump off, there is no more fluid flowing into the cylinder, 

but the fluid that is already in the cylinder cannot escape (it can't flow backward through the 

pump, and the valve is still closed). The piston rests on the fluid, and the car stays where it is. 

To lower the car, the lift control system sends a signal to the valve. The valve is operated 

electrically by a basic solenoid switch (Actuator). When the solenoid opens the valve, the fluid that 

has collected in the cylinder can flow out into the fluid reservoir. The weight of the car and the 

cargo pushes down on the piston, which drives the fluid into the reservoir. The car gradually 

descends. To stop the car at a lower floor, the control system closes the valve again.  
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INDIRECT ACTING (SUSPENDED) TYPE 

Water or any hydraulic fluid at a high pressure is admitted into the fixed cylinder of the jigger. 

This high pressure hydraulic fluid pushes the sliding ram to move towards left side as shown in 

the figure. When the sliding ram moves towards the left side, the distance between the fixed and 

movable pulleys increases and thus the cage is lifted up. 

When the water or the hydraulic fluid under high pressure inside the cylinder is released, then the 

distance between the two pulleys decreases and thus the cage comes down. Thus the suspended-

type hydraulic lifts are more popular than direct type lifts. 

MACHINE/ DRIVE SYSTEM MAJOR COMPONENTS 

PLUNGER/PISTON/JACK 

The cylinder is constructed of steel pipe of a sufficient thickness and suitable safety margin. The 

top of the cylinder is equipped with a cylinder head with an internal guide ring and self-adjusting 

packing. 

The plunger/ram is constructed of a steel shaft of a proper diameter machined true and smooth. 

The plunger is provided with a stop electrically welded to the bottom to prevent the plunger from 

leaving the cylinder. 

 

HYDRAULIC POWER UNIT 

The hydraulic power unit consists of the following components: 

1. Tank. 

2. Motor/Pump. 

3. Valve. 

4. Actuator. 

 

TANK 

The main function of the tank is holding the liquid used in the system. This liquid is usually oil 

based because it is non compressible and self lubricating. The tank has sufficient capacity to 

provide an adequate reserve to prevent the entrance of air or other gas into the system. A sight 

glass tube is provided for checking the oil level. An oil level monitoring device is provided, and if 

operated, maintains a visual and audible signal in the control panel until the fault is rectified. 
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MOTOR/PUMP 

The pump used in hydraulic lifts is constantly pushing Liquid into the cylinder to lift the lift, the 

pump is a submersible type with Variable Speed Valve Levelling. The pump and pump motor are 

mounted on one robust bedplate or within the power unit assembly if it is suitably rigid. The 

motor pump and bearing(s) are so mounted and assembled so that proper alignment of these 

parts is maintained under all normal operating conditions. 

An oil filter is fitted on the pump inlet. A stopcock is provided to enable the filter to be cleaned or 

changed without significant loss of oil. The pump motor is either a single speed squirrel cage or 

slip ring type. 

 

VALVE 

The power unit control valve is a variable speed proportional type. A stopcock is provided between 

the control valves and the cylinder(s), and also between the reservoir tank and the pump, if the 

pump is mounted outside the tank. 

The main functions of the valve are: 

 Lets liquid out of the system. 

 Keeps the pressure low when open. 

 Increases pressure when closed. 

This valve incorporates: 

 Up and down acceleration and deceleration speed adjustment for smooth starts and stops. 

 Smooth stops at each landing. 

 Adjustable pressure relief valve. 

 Manually operating 'DOWN' valve to lower lift in an emergency. 

 Pressure gauge indicating in P.S.I. and Bars. 

 Gate valve to isolate cylinder from pump unit. 

 Negative pressure switch. 
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ACTUATOR 

An actuator is the device that transfers fluid or electrical energy into mechanical energy. The 

actuator could be piston because it moves up and down. In very old installations, a car is raised or 

lowered by a ram powered by water pressure. Newer installations use oil pressure to power a ram. 

Some less modern hydraulic lifts and hydraulic lifts that travel over six stories may use cables and 

counterweights. 

 

SUSPENDED SYSTEM (IN CASE OF USING ROPED HYDRAULIC LIFT) 

The car cage is suspended from a wire cable, and a jigger consisting of a fixed cylinder, a sliding 

ram, and a set of two pulley blocks, which is provided at the foot of the hole of the cage. One 

pulley block is movable while the other one is fixed. The sliding ram end is connected to the 

movable pulley block. The cage is suspended from the other end of the rope. The raising or 

lowering of the cage of the lift is done by the jigger. This arrangement is used to increase the 

speed of the lift by a 2:1 roping ratio. 

Where the car is suspended, the cylinders shall be solidly mounted on the building structure and 

the head of the ram adequately guided or supported to carry the rope pulley. A device shall be 

incorporated which will initiate the closing of the lowering valve in the event of the car being 

prevented from descending by an obstruction. The device may be either a low pressure switch in 

the hydraulic line or a slack rope switch. 
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ELECTRICAL CONTROL SYSTEM 

AIMS OF THE CONTROL SYSTEM 

The primary function of the lift controller is to receive and process a variety of signals from several 

different components of a whole lift system. It is able to send signals in response to the ones it 

receives in order to operate all of the other components in the system. This exchange of signals is 

how the lift controller is able to keep the lifts running smoothly on a day-to-day basis. 

The common ways the controller interacts with the other components of the lift system: 

 Controls the speed of the lift machine in order to move lift cars up and down the lift shaft. 

 Queues and processes lift summons and floor requests from passengers through the 

signals provided to it by several buttons. 

 Processes information sent to it by load sensors in order to ensure that the load of a lift car 

never exceeds the safety limit. 

 Processes information sent to it by position marker sensors in order to keep track of where 

the lift car is at all times, as well as its speed. 

 Provides feedback to passengers through the lights on some of the buttons and the floor 

number and direction displays in the lift car. 

 Can sound alarm sirens that are either invoked by trapped passengers or required to warn 

of excess load in the lift car. 

 Controls the operation of the doors of a lift car through communication with door opening 

devices. 

The main aims of the lift control system are: 

 To bring the lift car to the correct floor. 

 To minimize travel time. 

 To maximize passenger comfort by providing a smooth ride. 

 To accelerate, decelerate and travel within safe speed limits. 
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TYPES OF LIFT CONTROL SYSTEMS 

SINGLE AUTOMATIC OPERATION 

First automated system, it has a single call button on each floor and single button for each floor 

inside the lift cabin. It is a simplistic approach to interface with humans which requires the use of 

buttons that are pushed to activate calls onto the control system. Car floor destination control 

buttons are located within the car and on the landing either up or down buttons or both are 

provided in the lobby, usually adjacent to the lift. The lift is called if no one is using it, the 

passenger has exclusive use of the car until the ride is complete. 

COLLECTIVE OPERATION 

The most common system, it remembers and answers calls in one direction then reverses. When 

the trip is complete it is programmed to return to a home landing. The system dispatches cars to 

service the registered landing or car calls, however there is no known numbers of passengers 

waiting behind each landing call and their destination is not known prior to entering the lift car. 

Advantages of collective operation 

  Easy user interface with simplistic up, down and car call buttons. 

  Well accepted by public because of familiarity. 

  The ease of consultants to understand handling capacity, this is due to well-established 

industry planning parameters. 

  Assigned calls can be changed even if a car has broken down in the group, so service will 

still be provided by re-allocation to another lift car. 

  Call allocation frequently optimised for least cost solution using iterative algorithms 

  If building has many new visitors, they do not need re-education of lift use 

  Assignment of cars can change up to a few seconds prior to answering allocated call. 

Disadvantages of collective operation 

 The main problem with conventional lift dispatching systems is that the passenger 

approaches knowing where they want to go but not knowing which lift is to transport them. 

 People when waiting in the main lobby for service , enter the first available car that arrives, 

then the next car is entered and so on, this behaviour creates multiple destination stops 

and increased journey times within each car and can also lead to overcrowding. 

 It is possible with conventional control that each car will stop at every floor, which 

increases the waiting time in the lobby and will have a reduction in handling capacity. 

 In peak periods passengers rush towards the nearest arriving car and try to load the car to 

a capacity higher than it is set for which is generally 80%. This can add delay due to 

overload functioning and door cycling because of passengers alighting from the crowded 

car, all this increases dispatching time.  
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 The system has unknown passenger destination, prior to passengers entering car. 

 The dispatcher cannot plan passengers demand. 

 Bunching of lifts occur, which leads to reduced handling capacity. 

 Direction of travel change, the lift needs to complete up run or down run of the building 

prior to changes in direction, which are not based on passengers’ demand. 

 Arrival rates undetermined. 

 Queuing in lobbies. 

 Crowded cars, doors open - people rush in when car arrives in lobby. 

 Difficult to access car operating panel in crowded cars. 

 Too many buttons on panel in large buildings. 

 Inability to assign correct car in the instance of lower or higher floors served in the lift core 

with multiple lift car groups. 

DESTINATION CONTROL OPERATION: 

A destination dispatch system is the most efficient 

control system to move a high volume of 

passengers on multi-lift sites. The conventional 

landing operating panel - call buttons (Up and 

Down arrows), located at the lift lobby are replaced 

by the registration devices. Passengers register 

their destination floor through these devices at the 

lobby instead of in the lift. The registration device 

will display the lift that has been assigned for 

transporting the passenger. As the passenger has 

already registered the desired destination floor, there is no need to input the destination floor in 

the lift cabin. 

By the grouping of the passengers into the same lift car for dispatch allows the passenger to travel 

more directly with fewer stops in between which results in an overall reduction of empty car 

movements and allows quicker returns of the lift car to the system for subsequent dispatching 

which helps during peaks. 

Advantages of destination operation 

 Lift space is optimised by the grouping of passengers. 

 Less crowding of lifts. 

 Less power used by the lifts in this system. 

 Allows for faster availability of cars to main lobby.  
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 Has increases in efficiency on the system traffic performance compared to conventional 

control system of similar sized group of three lift cars or more. 

 Reduced waiting times, better car assignment - fewer stops for passenger. 

 Allows special access controls for individuals. 

 Allows for Disabled access with better car space and voice assist. 

 Passenger destination is known well in advance of movement in car which allows for 

loading of like passengers into same car for onward journey, this allows fill capacities to be 

further utilised. Similar to fill scheduling via other Auto –Concierge transport means, such 

as airlines etc. 

 Plans traffic movements due to knowledge of destination of user prior to entering car. 

 Call allocation frequently optimised for least cost solution using iterative algorithms. 

 Reduces energy consumption due to higher handling capacity of system, which equates to 

more efficiency. 

 Increases in handling capacity particularly with modernisation of existing building which 

were severely under lifted. 

 Destination control is generally a “Greener” system than conventional due to increased 

handling capacity with fewer lifts. 

TYPES OF LIFT CONTROLLERS 

RELAY BASED CONTROLLER (ELECTROMECHANICAL SWITCHING) 

A relay is a very dependable device 

consisting of an electromagnet that opens 

and closes contacts, routing the logic to 

various circuits. A simple lift with a few stops 

and manual door operation can be served 

well by a relay controller. Relays can also be 

used for more complex lifts, and in fact were 

until the 1980's. However, the number of 

relays required can make it difficult to 

troubleshoot should there ever be a problem. 

Suitable applications: 

 Single lifts only. 

 Drive speed up to 1 m/s. 

 Passenger lifts in low traffic and usage situations in low-rise buildings, i.e. not more than 

three stories (e.g. residential buildings, very small hotels, nursing homes). 

 Goods only lifts in low-rise commercial buildings (e.g. offices, hotels, hospitals).  
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SOLID-STATE TECHNOLOGY 

It includes both discreet transistors circuits and 

integrated circuit boards. It gives improved 

reliability, lower power consumption and easy fault 

diagnosis than electromagnetic relay technology. 

Suitable applications: 

 Single lifts and duplex groups. 

 Drive speed up to 2 m/s. 

 Passenger lifts in low traffic situations in 

medium-rise buildings, i.e. up to 12 stories 

(e.g. residential buildings and small hotels). 

 Goods, bullion lifts in low-rise commercial 

buildings (e.g. offices, hotels, hospitals). 

 

PLC CONTROLLER (COMPUTER BASED TECHNOLOGY)  

 Designed based on variable frequency speed regulation technology 

and lift control technology, the lift integrated drive and controller is an 

ideal combination of a lift drive and an lift controller. Its dual 32-bit 

embedded microprocessor unit allows it to complete both lift operation 

and motor drive functions. They are very dependable, compact, and 

simple to troubleshoot. 

Suitable applications: 

 All lifts types. 

 All drive speeds (i.e. 0.5 m/s to 10 m/s). 

 Lift groups of all sizes. 
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CAR OPERATING PANEL 

A car operating panel COP is a panel mounted in the lift cabin containing the car 

operating controls, such as floor select buttons, door open and close, alarm 

emergency stop and whatever other buttons or key switches are required for the 

operation. A modern COP is fitted with; 

 LCD display for floor indication and travel direction indication. 

 Individual floor select push buttons. 

 Door open push button, can be used to open the door or to hold the door 

open. On operating the door-open-button the closing movement will be 

stopped and the door will be re-opened. After some seconds the door will 

close. 

 Door close push button, can be used to close the door immediately after a 

lift car call is given, which reduces the waiting time. 

 A push button to activate the alarm siren, in case of emergency. 

 A key switch to activate Exclusive mode, only the current passenger can 

use the lift. 

 A key switch to activate Fire Service mode. 

 A key switch to control the fan & lights. 

 A key switch to Stop the lift from operating. 

 Overload indicator, provides an acoustic signal to indicate that the car is 

overloaded. If the car is overloaded, it will remain at the floor with doors 

open. The signal stops automatically as soon as overload is removed, then 

normal operation can be continued. 

 Name plate, details of lift maintenance company and indicates the lift load 

capacity. 

 Instruction plate, details how to handle passengers in the car lift in case of 

emergency 

 A two way, hands free, emergency telephone – (refer to Safety section) 

 A push button to activate the emergency telephone – (refer to Safety 

section) 
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LANDING OPERATING PANEL 

These buttons are on a panel on the outside of the lift shafts, near the 

landing doors and are used by passengers to call a lift to the floor that the 

pressed summon button is located on. There are two Hall buttons on each 

floor – one for up, another for down, except on the top floor where there is 

only down and on the bottom floor where there is only up. The controller 

interacts with these buttons by receiving press and release signals indicating 

the requested direction and floor number. It also sends light on/off signals 

to indicate the status of the buttons. 

 

 

HALL POSITION INDICATOR 

Indicators near each landing door show the current floor location of the lift 

and direction of travel. 

 

 

 

 

 

 

REMOTE DIAGNOSTIC & MONITORING SYSTEM 

Modern lift supervising and controlling systems can support 

multi-level authorised management modes set by intelligent 

computer software. This allows the operator to control and 

adjust the lift in the monitoring room. Since this system is 

designed with real-time alarm and intelligent fault 

information reporting the operator will know the fault and 

its reasons as soon as there is something wrong with the lift. 

Service technicians can remotely connect to the system to 

fully prepare for the service call before attending site. This 

significantly reduces the lift out of service time. 
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SAFETY 

SAFETY GEAR 

Safety gear is a mechanical device for stopping the car 

(or counterweight) by gripping the guide rails in the 

event of the lift car speed attaining a pre-determined 

value in a downward direction of travel, irrespective 

what the reason for the increase in speed may be. 

Progressive safety gear retardation is affected by a 

breaking action on the guide rails and for which special 

provisions are made so as to limit the forces on the car, 

counterweight o balancing weight to a permissible value. 

A pair of safety gears is mounted in the lower part of car sling and operated simultaneously by a 

linkage mechanism that actuated by overspeed governor. 

The progressive safety gear and the braking device are activated by means of a linkage with a 

shearing mechanism. 

ANTI-CREEP DEVICE 

Provision shall be made to automatically return the lift car to the landing level at a speed not 

exceeding 0.15 m/s in the event of a leakage in the hydraulic system causing the car to move 

downward for more than 75 mm but within the unlocking zone. 

AUTOMATIC BI-DIRECTIONAL LEVELLING 

Automatic floor levelling ensures that the lift car will stop and stay level with the landing 

regardless of the load on the elevator. 
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DOOR SAFETY 

DOOR INTERLOCK 

An electromechanical door interlock prevents the lift from operating if the door is not completely 

closed and to protect passengers from being trapped by the closing door. The same door interlock 

also prevents the outer doors on each landing from opening if the lift is not present. 

DOOR SAFETY EDGES 

Movable strips on edge of door activate a switch to reopen if something contacts it. 

ANTI-EGRESS LOCK DEVICE 

Allows car doors to open from inside by only 100 mm unless car is near landing. 

ESCUTCHEON TUBE 

The keyhole on the upper portion of a landing door accepts an emergency door key that unlocks 

the door. These keyholes are usually located at the bottom and top floors, but may also be on 

other selected floors or all floors. 

LOAD ALARM 

Each cabin has a load sounder that is used to alert the passengers that there is too much weight to 

operate it safely. The load weighing device or the overload sensor is mounted on the lower 

transom to sense the nearness of the car floor during loading. The sensor is operated by altering 

the distance between car floor and sling dependent on the load. A distance screw is provided close 

to the sensor for protection purposes. 

SAFETY SWITCHES 

EMERGENCY ALARM SWITCH 

It will sound an alarm when activated by a passenger that is used to alert people outside of the lift 

system that someone is trapped inside the lift cabin. 

EMERGENCY STOP SWITCH 

The red switch inside some cars that cuts off the power to the car except for the lights, alarm and 

communication system. 

FINAL LIMIT SWITCHES 

The switches are set to function as close as possible to the terminal floors (the highest or lowest 

landing of lifts), without risk of accident. They operate before the car comes into contact with the 

buffers. The action of the final limit switches is maintained whilst the buffers are compressed. 

After the operation of final limit switches, the return to service of the lift cannot occur 

automatically.  
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PIT SAFETY SWITCH 

This device disables the lift and is strategically located at lift pit entry and exit points, it greatly 

enhances safety for personnel who work in the lift pit by preventing unexpected lift movement. 

SLACK ROPE SWITCH 

A switch will stop and sustain the lift and its rated load, if the hoisting cables become slack or 

breaks. The safety device will reset by the operation of the lift in the upward direction. The switch 

is mounted in such a position to sense the operation of the safety device, and will open the safety 

circuit to the controller to prevent operation of the lift in either direction. 

SEISMIC DEVICE 

An earthquake, even a light one, can distort or break the 

precisely aligned components of an elevator system. Possible 

damage due to a seismic event includes derailed 

counterweights (which could collide with the car), damaged or 

unseated wire rope and broken or damaged rails or guide 

rollers. Even a small tremor could bend a rail bracket that 

could cause eventual failure of the rail months later. An 

intelligent seismic detection system can help passengers by 

quickly getting the lift to the nearest stop and prompting the 

passengers to exit the cabin. 

For hydraulic lifts, a valve located in the pit close to the jack 

that is designed to hold pressure if the hydraulic line is 

broken due to seismic activity. 

 

 

SERVICE LOCK OUT PINS 

Two pins are located on the upper transom, when maintenance is required on the guide rails or 

ropes the lift car is parked at the top of the lift shaft and the pins are manually activated to hold 

the car in place while servicing takes place. 

 

UPS BACKED AUTOMATIC RESCUE DEVICE 

In the event of a main power supply failure and the lift is stopped between two floors it is moved 

to floor level, the automatic doors are opened and passengers are out safely. If the lift is at floor 

level, then the doors are automatically held open. 
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COMMUNICATIONS INTERFACE 

The communications interface in the lift system consists of telephone which is immediately 

connected to a repair company’s call centre, which is staffed 24 hours a day. The phone is usually 

placed in a recessed box (phone box) mounted on the cabin or incorporated into the Cabin 

Operating Panel.  

STANDARD PHONE 

Standard rotary type phone can be mounted on the cabin wall or in a phone box. 

Hands Free ADA Phone 

A special programmable speaker phone that just requires the touch on one button dial a number. 
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PLANNING INFORMATION 

 

Car Door Lift Shaft 

   

 

      

Passenger 
Max. 

Load 
Max kg 

Available 
Speeds 

m/s 

Recommended 
Max. Travel m /  

Max. Stops 

Wide 
mm 

Deep 
mm 

High 
mm 

Type 
Wide 
mm 

High 
mm 

Wide 
mm 

Deep 
mm 

Pit  
mm 

Overhead   
mm 

8 

MINIMUM EQUAL 

ACCESS SIZE 

NCC/AS1735.12 

630 1.0, 1.6 12 / 6 1,100 1,400 2,200-3,000 

NC 

900 2,000-2,400 

1,940 1,755 

1,175 

1m/s 

CH+1,350 

1m/s 

NS 1,750 1,830 

OC 1,940 1,910 

OS 1,750 2,060 

DCC 1,940 2,195 

DSS   1,980 1,830 

DCS 1,980 1,755 

DSC 1,905 2,005 

10 800 1.0, 1.6 12 / 6 1,400 1,400 2,200-3,000 

NC 

900 2,000-2,400 

2,050 1,755 

1,175 

1m/s 

CH+1,400 

1m/s 

NS 2,050 1,810 

OC 2,050 1,910 

OS 2,050 2,040 

DCC 2,275 1940 

DSS 2,280 1,830 

DCS 2,280 1,755 

DSC 2,205 1940 

12 

NOMINAL SIZE FOR 

APARTMENTS 

 

900 1.0, 1.6 12 / 6 1,400 1,600 2,200-3,000 

NC 

900 2,000-2,400 

2,050 1,950 

1,175 

1m/s 

CH+1,400 

1m/s 

NS 2,050 2,030 

OC 2,050 2,110 

OS 2,050 2,260 

DCC 2,275 1.955 

DSS 2,280 2,030 

DCS 2,280 1,955 

DSC 2,205 2,030 

13 

STRETCHER 

COMPLIANT 

BUILDINGS WITH 

EFFECTIVE HEIGHT 

GREATER THAN 

12M FROM LOWER 

TO UPPER FFL 

NCC 

1,000 
1.0, 1.6, 

2.0 
25 / 10 1,100 2,000 2,200-3,000 

NC 

900 2,000-2,400 

1,940 2,355 

1,175 

1m/s 

CH+1,450 

1m/s 

NS 1,750 2,430 

OC 1,940 2,510 

OS 1,750 2,660 

DCC 1,940 2,355 

DSS 1,980 2,430 

DCS   1,980 2,355 

DSC 1,905 2,430 

15 1,150 
1.0, 1.6, 

2.0 
25+ / 50 1,300 2,100 2,200-3,000 

NC 

1000 2,000-2,400 

2,150 2,455 

1,350 CH+1,500 

NS 1,950 2,530 

OC 2,150 2,610 

OS 1,950 2,760 

DCC 2,205 2,610 

DSS 2,180 2,760 

DCS 2,280 2,455 

DSC 2,105 2,530 
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 Car Door Lift Shaft 

Passenger 
Max. 

Load 
Max kg 

Speed 
m/s 

Recommended 
Max. Travel m /  

Max. Stops 

Wide 
mm 

Deep 
mm 

High 
mm 

Type 
Wide 
mm 

High 
mm 

Wide 
mm 

Deep 
mm 

Pit 
mm 

Overhead 
mm 

17 

ALL ROUND GOOD 

COMMERCIAL SIZE 

FULL COMPLIANCE 

WITH 8,12,13 

PASSENGER LIFT 

REQUIREMENT 

NOTES 

1,275 
1.0, 1.6, 

2.0, 2.5 
25+ / 50 1,400 2,000 2,200-3,000 

NC 

1000 2,000-2,400 

2,200 2,355 

1,350 CH+1,700 

NS 2,200 2,430 

OC 2,200 2,510 

OS 2,200 2,660 

DCC 2,305 2,355 

DSS 2,305 2,355 

DCS 2,380 2,355 

DSC 2,305 2,430 

18 1,350 
1.0, 1.6, 

2.0, 2.5 
25+ / 50 1,500 2,000 2,200-3,000 

NC 

1100 2,000-2,400 

2,350 2,355 

1,350 CH+2,000 
NS 2,300 2,430 

OC 2,350 2,510 

OS 2,300 2,660 

21 

CLASS 9A 

BUILDING 

NCC 2016 

TABLE E3.4 

1,600 
1.0, 1.6, 

2.0, 2.5 
25+ / 50 1,600 2,280 2,200-3,000 

NC 

1,300 2,000-2,400 

2,800 2,635 

1,350 CH+2,200 
NS 2,400 2,710 

OC 2,800 2,790 

OS 2,400 2,940 

24 1,800 1.0, 1.6 30 / 12 1,500 2,500 2,200-3,000 

NC 

1,200 2,000-2,400 

2,550 2,855 

1,350 CH+2,200 
NS 2,300 2,930 

OC 2,550 3,010 

OS 2,300 3,160 

26 2,000 1.0, 1.6 30 / 12 1,500 2,700 2,200-3,000 

NC 

1,200 2,000-2,400 

2,550 3,055 

1,450 CH+2,200 
NS 2,300 3,130 

OC 2,550 3,210 

OS 2,300 3,360 

33 2,500 1.0, 1.6 30 / 12 1,800 2,700 2,200-3,000 

NC 

1,300 2,000-2,400 

2,800 3,105 

1,450 CH+2,200 
NS 2,800 3,180 

OC 2,800 3,210 

OS 2,800 3,360 

45 3,200 0.5 30 / 12 2,400 2,500 2,200-3,000 
NC 

1,500 2,000-2,400 
3,400 2,905 

2,100 CH+2,600 
OC 3,400 3,160 

66 

CAR LIFT 
5,000 0.5 30 / 12 2,600 5,500 2,200-3,000 

NC 
2,400 2,000-2,400 

4,000 6,000 
2,100 CH+2,600 

OC 3,600 6,190 

 

NC 
Normal Cabin, Center 

Opening Door 
CH    Car Height 

NS 
Normal Cabin, Side 

Opening Door 

Overhead clear below lifting beam with 

700 mm balustrade on top of car 

OC 
Open Through Cabin, 

Center Opening Doors 

Pit depth & Overhead shown for speed of 

1.0m/s 

OS 
Open Through Cabin, Side 

Opening Doors 

Special designs can be facilitated to allow 

Pit depth to be 200mm & Overhead to 

CH+300mm 

DCC 
Diagonal Cabin, Center 

Opening Doors 
 

DSS 
Diagonal Cabin, Side 

Opening Doors 
 

DCS 
Diagonal Cabin, Door 1 

Center, Door 2 Side 
 

DSC 
Diagonal Cabin, Door 1 

Side, Door 2 Center 
 

Door widths available from 800mm 

to 4,400mm. The lift shaft size will 

vary depending on the door width. 
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PIT DEPTH & OVERHEAD 

 

Lift Shaft   Lift Shaft 

  

 

  

Pass. 

Max. 

Load 

Max kg 

Speed 

m/s 

Pit 

mm 

Overhead 

mm 

 Pass. 

Max. 

Load 

Max kg 

Speed 

m/s 

Pit 

mm 

Overhead 

mm 

8 630 
1.0 1,175 CH+1,350  

18 1,350 

1.0 1,350 CH+2,000 

1.6 1,350 CH+1,500  1.6 1,450 CH+2,100 

10 800 
1.0 1,175 CH+1,400  2.0 2,000 CH+2,200 

1.6 1,350 CH+1,500  2.5 2,200 CH+2,800 

12 900 
1.0 1,175 CH+1,400  

21 1,600 

1.0 1,350 CH+2,200 

1.6 1,350 CH+1,500  1.6 1,450 CH+2,300 

13 1,000 

1.0 1,175 CH+1,450  2.0 2,000 CH+2,400 

1.6 1,350 CH+1,550  2.5 2,200 CH+2,800 

2.0 1,450 CH+1,750  

24 1,800 
1.0 1,350 CH+2,200 

15 1,150 

1.0 1,350 CH+1,500  1.6 1,700 CH+2,300 

1.6 1,450 CH+1,700  

26 2,000 
1.0 1,450 CH+2,200 

2.0 1,550 CH+1,900  1.6 1,700 CH+2,300 

17 1,275 

1.0 1,350 CH+1,700  
33 2,500 

1.0 1,450 CH+2,200 

1.6 1,450 CH+1,800  1.6 1800 CH+2,300 

2.0 2,000 CH+2,200  45 3,200 0.5 2,100 CH+2,600 

2.5 2,200 CH+2,800  66 5,000 0.5 2,100 CH+2,600 

 

CUSTOM SIZING CALCULATIONS 

LIFTS 630KG – 1150KG  

Single Entry Center Opening Doors 

Shaft Width = 650mm+ Cabin Width OR Door entry width x 2 +150mm, Whichever is greater. 

Shaft Depth = Cabin Depth + 355mm 

Single Entry Side Opening Doors 

Shaft Width = 650mm+ Cabin Width OR Door entry width x 1.5 +250mm, Whichever is greater. 

Shaft Depth = Cabin Depth + 430mm 

Through Entry Center Opening Doors 

Shaft Width = 650mm+ Cabin Width OR Door entry width x 2 +150mm, Whichever is greater. 

Shaft Depth = Cabin Depth + 510mm 

Through Entry Side Opening Doors 

Shaft Width = 650mm+ Cabin Width OR Door entry width x 1.5 +250mm, Whichever is greater. 

Shaft Depth = Cabin Depth + 660mm 

LIFTS 1275KG – 2000KG  

Single Entry Center Opening Doors 

Shaft Width = 900mm+ Cabin Width OR Door entry width x 2 +200mm, Whichever is greater. 

Shaft Depth = Cabin Depth + 405mm 

Single Entry Side Opening Doors 

Shaft Width = 900mm+ Cabin Width OR Door entry width x 1.5 +250mm, Whichever is greater. 

Shaft Depth = Cabin Depth + 480mm 

Through Entry Center Opening Doors 

Shaft Width = 900mm+ Cabin Width OR Door entry width x 2 +200mm, Whichever is greater. 

Shaft Depth = Cabin Depth + 550mm 

Through Entry Side Opening Doors 

Shaft Width = 900mm+ Cabin Width OR Door entry width x1.5 +250mm Whichever greater. 

Shaft Depth = Cabin Depth + 700mm  
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DRAWINGS 

630 KG LOAD CAPACITY 
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900 KG LOAD CAPACITY 
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1,000 KG LOAD CAPACITY 
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1,275 KG LOAD CAPACITY 
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1,600 KG LOAD CAPACITY 

 

 

 

 

MINIMUM SHAFT DIMENSION FOR 630 KG. PLAN 

VIEW. 
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ESCALATORS 

INTRODUCTION 

An escalator is a moving staircase – a conveyor transport device for carrying people between floors 

of a building. Direction of movement (up or down) can be permanently the same, or be controlled 

by personnel according to the time of day, or automatically be controlled by whoever arrives first, 

whether at the bottom or at the top (the system is programmed so that the direction is not 

reversed while a passenger is on the escalator). The new generation has inherited the traditional 

safety, reliability, high efficiency style and is combined with updated market trends as well as 

tailored solutions. They are widely used in shopping centres, offices and hotels. 

Escalator benefits 

 They have the capacity to move large numbers of people. 

 They can be placed in the same physical space as one might install a staircase. 

 They have no waiting interval (except during very heavy traffic). 

 They can be used to guide people toward main exits. 

 They may be weatherproofed for outdoor use. 

 They can help control the traffic flow of people. For example, an escalator to an exit 

effectively discourages most people from using it as an entrance, and may reduce security 

concerns. 
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CONFIGURATIONS 

The maximum angle of inclination of an escalator to the horizontal floor level is 35 degrees with a 

standard rise up to 18m. Modern escalators have single piece aluminium or steel steps that move 

on a system of tracks in a continuous loop. There are four typical escalators configurations. 

PARALLEL 

Up and down escalators "side by side or separated by a distance," seen often in metro station, 

multilevel motion picture theaters and shopping centres). 

 

 

  



   

Sep-17 V0 Vertical Transportation – Solutions Manual P a g e  | 68 

CRISSCROSS 

Structural space requirements can be minimised by "stacking" escalators that go in one direction, 

frequently used in department stores or shopping centres. 

 

MULTIPLE PARALLEL 

Two or more escalators together that travel in one direction next to one or two escalators in the 

same bank that travel in the other direction). 
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UP ESCALATOR NEXT TO STAIRCASE 

It is preferred that the staircase be located adjacent to the escalator if the escalator is the primary 

means of transport between floors. 

Note: It may also be necessary to provide a lift adjacent to an escalator for wheelchairs and 

disabled persons. 
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DETAILED DESCRIPTION 

A modular design approach allows each installation to be tailored the specific project 

requirements. Balustrade and exterior cladding is available in a range of materials and colours. 

The latest truss takes up less space than previous designs. Lighting options can enhance the 

installation’s overall look adding to the building’s interior design scheme. New handrail drive 

systems improve ride quality by reducing noise and vibration. 
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LANDING PLATFORMS 

These two platforms house the curved sections of the tracks, as well as the gears and motors that 

drive the stairs. The top platform contains the motor assembly and the main drive gear, while the 

bottom holds the step return idler sprockets. These sections also anchor the ends of the escalator 

truss. 

LANDING PLATFORMS MAJOR COMPONENTS 

Access Covers used as an access to the pit area for inspection, maintenance, and repairs. The 

lower landing access cover plates provide access to the reversing station and step removal. The 

upper access cover plates may provide an access to the driving machine, bull gear, and sometimes 

the controller. 

Comb Plates also known as walk on plates are an entrance and exit for the passengers to the 

steps. It provides mounting for the comb segments and comb plate (comb impact) switch actuator. 

The comb plate is the piece between the stationary floor plate and the moving step. It is so named 

because its edge has a series of cleats that resemble the teeth of a comb. These teeth mesh with 

matching cleats on the edges of the steps. This design is necessary to minimise the gap between 

the stair and the landing, which helps prevent objects from getting caught in the gap. This plate is 

flush with the finished floor and is either hinged or removable to allow easy access to the 

machinery below. 

Comb Segments are replaceable sections, usually between 150mm to 200mm in width, with teeth 

that mesh (comb) into the step treads. A left hand, a right hand, or a middle section comb 

segment can be identified by the pattern of the combs on their sides and by the width or number 

of combs. 

Comb Lights are an optional safety device used to illuminate the area where steps and comb 

segments meet, mounted at the upper and lower landing above the comb segments. They are 

from a different power source that stays on always even if the unit is not running. 

TRUSS 

The escalator truss is the structural frame of the escalator and consists of three major areas: 

 Lower section 

 Incline section 

 Upper section 
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It is a hollow metal structure that bridges the lower and upper landings. It is composed of two side 

sections joined together with cross braces across the bottom and just below the top. 

The ends of the truss are attached to the top and bottom landing platforms via steel or concrete 

supports. The truss carries all the straight track sections connecting the upper and lower sections. 

The structural steel truss members are designed to carry the entire load of the escalator 

equipment and the steel covering without shifting more than specified by the contract 

requirements. The entire structure is rigid enough to maintain close operating tolerances but will 

allow for building shift and vibration because of a built-in system of shift- plates and Teflon pads. 

TRACKS 

The track system is built into the truss to guide the step chain, which continuously pulls the steps 

from the bottom platform and back to the top in an endless loop. There are two tracks: 

 One for the front wheels of the steps (called the step wheel track). 

 One for the back wheels of the steps (called the trailer-wheel track). 

The relative positions of these tracks cause the steps to form a staircase as they move out from 

under the comb plate. Along the straight section of the truss, the tracks are at their maximum 

distance apart. This configuration forces the back of one step to be at a 90-degree angle relative 

to the step behind it. This right angle bends the steps into a shape resembling a staircase. 

At the top and bottom of the escalator, the two tracks converge so that the front and back wheels 

of the steps are almost in a straight line. This causes the stairs to lay in a flat sheet-like 

arrangement, one after another, so they can easily travel around the bend in the curved section of 

track. 

The tracks carry the steps down along the underside of the truss until they reach the bottom 

landing, where they pass through another curved section of track before exiting the bottom 

landing. At this point, the tracks separate and the steps once again assume a staircase 

configuration. This cycle is repeated continually as the steps are pulled from bottom to top and 

back to the bottom again. 

 

  



   

Sep-17 V0 Vertical Transportation – Solutions Manual P a g e  | 73 

TRACK MAJOR ASSEMBLIES 

 Upper 

 Incline 

 Lower 

The track assembly is bolted but not welded on the truss for easy removal. Sometimes they are 

mounted on a boilerplate (support plate mounted against the truss) or curve plates at the upper 

and lower landing sections. The tracks are used to guide steps, wheels and step chains in their 

travel around the escalator truss. They are curved at the upper and the lower end of the incline to 

allow smooth transition of steps from the form of stairs to a horizontal movement, or vice versa. 

The lower and top end tracks are formed semi-circles to contain the chains and the step rollers 

going around them. 

TRACK MAJOR COMPONENTS 

 

a. Circle Tracks or Crab Tracks are located at the top and bottom pits. Most of the outer circle 

tracks have access windows for easy step removal. Some are mounted on a removable or 

replaceable curve plate. Circle tracks provide smooth step travel at the end of the tracks. 

b. Bevelled Track provides smooth transition of chain wheels to and from the carriage sprockets. 

Bevelled track eliminates the bumping effect of the chain wheels to the tracks, thus minimising 

premature wear and damage to the wheels. 

c. Chain Wheel, Upper Upthrust (hold down) Track is used to hold down and guide chain wheels to 

and from the transition. 

d. Chain Wheel, Upper Line Track Used to support the chain wheels to/from the bull gear 

sprockets' top end through the incline area down to the carriage sprockets' top, or vice versa. 

e. Step Wheel, Lower Upthrust Track A few feet of track used to hold down and guide step wheels 

to and from the transition area.  
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f. Step Wheel, Lower Line Track or Flat Track works in conjunction with the lower upthrust step 

wheel track. Flat track supports the step wheels in either ascending or descending through the 

incline. 

g. Chain Wheel, Return Track is used to support the chain wheels from the bull gear lower end to 

the carriage lower end, or vice versa. 

h. Step Wheel, Return Track Slightly above the chain wheel return track at the incline section of the 

non-passenger side. Step wheel return track is used to position the step treads to run in parallel 

with the chain wheel return track. 

STEPS 

Steps are solid, one piece, die-cast aluminium or steel. Yellow demarcation lines may be added to 

clearly indicate their edges. The steps are linked by a continuous metal chain that forms a closed 

loop. The front and back edges of the steps are each connected to two wheels. The rear wheels are 

set further apart to fit into the back track and the front wheels have shorter axles to fit into the 

narrower front track. As described above, the position of the tracks controls the orientation of the 

steps. 

 

1. Tread 2. Nylon pad 3. Vice Roller 

STEPS MAJOR COMPONENTS 

The Step Plate (Tread) is the surface area of the step people step on. The step plate is usually 

made of an aluminium plate with longitudinal cleats or grooves that run through the combs and 

provide secure footing. 

The Step Riser is the vertical cleat cast into the front of a step, designed to pass between the cleats 

of adjacent step, thus creating a combing action with minimum clearance for safety. 

The Demarcations are yellow strips or may be in bold colour around the step tread but mostly 

located at the front and at the rear ends of the tread. They are used to visually locate the step 

separation and visual contrast between the steps and the combs. 
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Frame/Yoke is the main support for riser, step tread, and step wheels. 

Trail Wheels are used to guide the step and support its load on the track and prevent it from being 

out of plane. 

Step Hook normally attached to the end of the yoke by the step wheel used to activate the step up 

thrust safety device when the steps are not on their plane of travel at the top and bottom inclines. 

Note. The length of the step is measured from both ends of the step tread (front and rear) and the 

width is from both sides of the step. 

HANDRAIL 

The handrail provides a convenient handhold for passengers while they are riding the escalator. In 

an escalator, the handrail is pulled along its track by a chain that is connected to the main drive 

gear by a series of pulleys. 

 

 

HANDRAIL MAJOR COMPONENTS 

At the center of the handrail is a "slider “also known as a "glider ply," which is a layer of a cotton or 

synthetic textile. The purpose of the slider layer is to allow the handrail to move smoothly along 

its track. 

The next layer, known as the “tension member” consists of either steel cable or flat steel tape and 

provides the handrail with tensile strength and flexibility. 

On top of the tension member are the inner construction components which are made of 

chemically treated rubber designed to prevent the layers from separating. 

Finally, the outer layer, the only part that passengers actually see is the cover which is a blend of 

synthetic polymers and rubber, this cover is designed to resist degradation from environmental 

conditions, mechanical wear and tear, and human vandalism.  
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BALUSTRADE 

 

 

 

 

 

 

 

 

 

The balustrade is the escalator’s exterior components extending above the steps and it supports 

the handrail. The desi gn is either interior Low-deck or Interior High-deck. 

The balustrade may also refer to the individual interior panels, skirt panels, and deck covers of the 

escalator. Each interior balustrade panel section is individually removable to allow easy access to 

the escalator interior for cleaning, maintenance, and component replacement. 

BALUSTRADE MAJOR COMPONENTS 

Interior Low-deck has interior or side panels that are usually glass panels that support the 

handrail base. 

Interior High-deck is the side panel and is usually aluminium or steel alloy sheets, sometimes 

called solid panels. The major components of interior high-deck are: 

Skirt Panel - commonly called a “Skirt." It is the interior covering of the balustrade located 

alongside the steps. It houses the actuator for the skirt safety switch. Side Safety Brushes are 

installed slightly above the step level on the skirt panel to provide passenger safety between the 

side of the steps and the skirt. 

Interior Panel - commonly called “side panel". The central point of the balustrade that supports the 

handrail base and sets the proper elevation for handrails on a glass balustrade. It provides access 

to the handrail; driver, idlers, sheaves, skirt switches in interior high-deck balustrades, and 

various components. 

Handrail Stand - the handrail tracks or guides located above the side panels or maybe the upper 

deck.  
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High-deck Interior - the top most, inner part of the balustrade that supports the handrail track or 

guide. 

High-deck Exterior - top most outer covering of the balustrade outside and above the side panels. 

Supports the outer side of the handrail guide. If the outer edge of the deck is greater than 300mm 

from centreline of the handrail, an anti-slide device or sometimes called baggage stops must be 

installed. 

Low-deck Interior or Inner Decks - the inner covering of the balustrade located between the glass 

panels and the skirts. Provide access to the handrail drivers and skirt switches in interior low-deck 

balustrades. 

Low-deck Exterior or Outer Decks - the outer covering of the balustrade located outside the glass 

panels. 

Exterior Panel is an outer covering below the high-deck exterior. 

Newel - is the balustrade termination at the upper and the lower landing of the escalator in a 

semi-circle shape. It normally houses the following switches; emergency stop, on/off, up/down or 

directional indicator lighting, Entry to and exit from the escalator normally occurs at one of the 

newels and several important features are conveniently located at each. 

Newel Base or Front Plates - supports the newel stand and it may house the handrail inlet (Guard) 

safety device. 

Emergency Stop Button is the most important feature at each newel. The emergency buttons are 

located so that anyone can stop the escalator if there is a need. These switches have a lift cover 

that will sound an audible alarm when lifted. When either button is pushed, power to the electrical 

drive motor is shut off and the escalator brake is applied. 

Key Operated Switches are located on each newel and they are used to control the “ON” and “OFF” 

operation and the direction of escalator travel. These switches are intended for the use of 

authorised personnel only. 
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DRIVE SYSTEMS 

An escalator drive system includes the following components: 

1. Drive Machine and Gear Reducer 

2. The Step Drive System 

3. The Handrail Drive System 

The variation on how these systems are combined is dependent upon the type of escalator. The 

drive machine used to drive the pinion gear or the main drive chain may directly or indirectly drive 

the handrail drive system. 

 

Drive Machine and Gear Reducer 
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Drive Machine together with the gear reducer provides the torque to drive the step band at a 

constant speed. The drive machine motor is typically a three-phase AC direct-on-line flange 

mounted unit. It is either directly or flexibly coupled to the reduction gear. The motor is usually 

protected by thermal and/or electro-magnetic overload devices as well as thermistors in the motor 

winding. 

Types of Drive Machines 

There are three types of drive machines: 

1. External Drive. 

2. Internal Drive. 

3. Modular Drive. 

External Drive 

Machine is remotely located outside the truss in a different room/space or in the upper pit area. 

The drive machine is located outside the truss.  

The main drive machine is in the upper pit area or in a separate machine room located below the 

upper section of the escalator. An external drive located in the upper pit area may employ a direct 

motor to gearbox drive, or a motor to gear reducer with a chain drive. An external drive escalator 

with the drive unit located within a machine room beneath the upper landing will normally employ 

a motor/gearbox with a chain drive extending to the upper landing. 
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Internal Drive 

The machine is located at the upper landing inside the truss between the step bands or at the top 

pit, and will employ a motor to gearbox drive with a direct drive axle connection. A separate dual 

drive machine within the step band is not uncommon with one machine used to directly drive the 

step chains located a few metres below the upper incline and one above the lower incline. Internal 

escalator drive machines may be one, two, or three drive. A dual or three-machine may power the 

same main drive shaft or pinion shaft at the upper incline. Some internal drive escalators are 

equipped with either dual or three drive machines all inside the step band or step-belt. 

 

Modular Drive 

The machine is located within the incline of the truss between the step bands. The main drive is 

located within the incline of the truss within the step band. The motor may be directly connected 

to the gearbox or it may transfer power through a belt drive. The gearbox will have a direct 

connection to the drive axle. A modular escalator may have a single drive or a multiple drive 

depending on the overall length of the escalator. 
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Main Drive Gear (Gear Reducer) 

The Main Drive Gear or gear reducer assembly may be a single-stage type gear reducer. This is an 

enclosed, mechanical device that takes the drive motor torque and transmits this torque to the 

bull gear through a gearbox shaft (pinion) or the main drive chain. The gear reducer assembly 

contains a steel worm gear that is coupled or directly sleeved onto the motor shaft and it meshes 

with the pinion (bronze) gear. 

 

Step Drive System 

The main drive axle is driven by the motor and reducer assembly. Sprockets or bull gears 

(depending on the manufacturer). On both ends of the main drive axle transfer power the step 

drive system. These sprockets or bull gears drive two step chains, one each for the right and left 

sides of the escalator, which are connected at the lower end of the escalator to the step chain 

sprockets of the tension carriage. 
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Circle Tracks (Crab Tracks) 

The circle tracks provide smooth step travel at the end of the tracks. The chain wheel is used to 

maintain proper tracking of the step chain. Most of the outer circle tracks have access windows for 

easy step removal. 

 

Handrail Drive System 

The handrail drive moves the handrail along the handrail tracking system through traction on the 

V-shaped handrail underside. The handrail drives consist of the following: 

  1. Handrail drive and idler sheaves. 

2. Handrail drive sprockets. 

3. Handrail drive chains. 

4. Handrail take-up devices. 

5. Handrail support rollers 
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Handrail Drive and Idler Sheaves 

They are V grooved sheaves located in the upper newel ends of the escalator. Idler sheaves are V 

grooved sheaves located in the lower newel ends of the escalator. The handrail drive sheave drives 

the handrail in its journey around the escalator while the idler sheave reverses the direction of the 

handrail at the lower end. 

Handrail Drive Chain Sprockets 

They are located on the handrail drive sheave and the outboard end of the bull gear shaft. Handrail 

drive sprockets are linked by the handrail drive chain and provide a direct link between the bull 

gear and handrail drive sheave. 

Handrail Drive Chains 

They are double stranded chains and are the mechanical link between the dual toothed drive chain 

sprockets. The drive chain sprockets and handrail drive chain coming to transfer power from the 

bull gear shaft to the handrail drive sheave. The handrail drive chain has an adjustable take-up 

sprocket to keep the drive chain snug. The handrail drive chain receives lubrication from an 

enclosed bath system. 

Handrail Take-Up Devices 

They are located directly downhill from the handrail drive sheaves. The handrail take-up devices 

remove slack in the handrail to provide the proper amount of slack in the handrail required to 

drive the handrail. The short handrail take-up device can be adjusted to remove slack from the 

handrail. The long handrail take-up device can pivot from the center and be adjusted at the uphill 

end to remove slack from the handrail. The long handrail take-up device is always required. 

Handrail Support Rollers 

They are located at various intervals down the incline. Their function is as follows: 

 They support the handrail and protect it from coming into contact with the track brackets 

or any other truss components which may damage the handrail. 

 They help provide the correct loop of slack in the handrail at the lower end which proves 

the traction to drive the handrail. 
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AUTO-LUBRICATION SYSTEM 

The escalators have an automatic lubrication system that supplies oil to lubricate the main drive 

chain, step chain, and the handrail drive chains. Oil flow rate is adjustable by setting the automatic 

timer control “off” and “on” periods to supply more or less lubrication. 

The automatic lubricator has a gage to show oil reservoir level. The lubrication timer can be 

programmed for any time mode but, is pre-set for a 20 hour cycle. The system dispenses pre-

determined amounts of oil to the distribution network which delivers this oil to the bearing points. 

The auto lubrication system does not supply grease to the drive system bearings. Drive bearing 

lubrication must be done manually. Bearings that need to be manually lubricated are the main 

drive bearings, the tension carriage bearings, the motor bearing, and the handrail drive bearings. 

Additionally, the bearing surface of the main drive shaft brake, the step axle sleeve, the step wheel 

guide-shoe, and the gear box are manually lubricated. 

 

BRAKING SYSTEMS 

The braking systems on an escalator utilise 

three different braking methods as follows: 

1. Machine brake. 

2. Drive shaft brake system. 

3. Main drive shaft brake.  
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Machine Brake 

It is an electromagnetically released, spring-applied, disk that is driven by a spline hub mounted 

to the extended worm input shaft of the gear-reducer. This type of brake is referred to as a fail-

safe brake. When the brake coil is de-energised, springs within the assembly press the armature 

against the disc, and slowly stop the escalator. If an emergency button is pushed, if any of the 

safety switches are opened, or if there is a loss of power, the coil will be de-energised and the 

machine brake will be engaged. 

Drive Shaft Brake System 

It is also known as the step chain locking device or the broken drive chain device. It is often 

referred to by this name when it is used for maintenance purposes to lock the drive system. In this 

case, the guide shoe is removed to allow the pawl to drop and engage the ratchet. 

Main Drive Shaft Brake 

It uses a pawl that is welded onto one end of the main drive shaft to engage a ratchet wheel with 

brake linings on both faces. The brake lining wheel is sandwiched between the handrail 1st drive 

sprocket and the step chain sprocket. 

A guide shoe lever is welded onto the opposite end of the main drive shaft. The guide shoe is 

normally supported by the drive chain and when the chain breaks, the shoe drops and turns the 

shaft. The drive shaft brake pawl moves into the ratchet wheel and stops the escalator when the 

guide shoe drops. 

MAIN CONTROLLER 

Early escalator systems commonly used conventional electromechanical starting systems, which 

include the following methods: 

1. Full voltage Wye Start/Delta Run connection starting. 

2. Part-winding starting. 

3. Reduced voltage starting. 

4. Autotransformer starting. 

These conventional starting methods were used along with relay logic to control the starting 

method for the drive motor(s). 

Modern escalators have a main controller using a soft start controller or a variable frequency drive 

along with a Programmable Logic Controller (PLC) to control and monitor the status of the 

escalator. The PLC may also can communicate via an Ethernet to permit remote monitoring of the 

system.  
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Modern escalator controllers also incorporate an electronic fault diagnostic system. 

 This fault diagnostic system is capable of logging statistical data on the operation of 

the escalator and includes memory to store escalator faults causing shut down. The 

escalator controller and fault diagnostic also includes an English language clear text 

display to allow immediate identification of the cause of a shutdown. The display is 

located within the inner decking at the upper end of the escalator. 

 The display system normally provides a minimum of 2 lines of 20 characters for 

displaying programmable messages and fault conditions. Operation of the fault 

diagnostic system is possible at the display point via menus and keypads adjacent to or 

contained as part of the display system. 

 The escalator controller and fault diagnostic system may include a text display to allow 

immediate identification of the cause of a shutdown. The controller itself could be 

located within the inner decking of the upper end of the escalator as well as the 

equipment machine room. Through the use of a keypad and the display, the technician 

is provided the ability to display programmable messages and fault conditions. 

Operation of the fault diagnostic system is possible at the display point by the use of 

menus and keypads adjacent to or contained as part of the display system. 

ESCALATOR CONTROLLER COMPONENTS 

A Circuit Breaker is a device designed to open and close a circuit 

by non-automatic means and to open the circuit automatically 

on a predetermined over-current. This is usually mounted near 

the control cabinet with accessibility of its red colour handle or 

trip breaker. When opened, it isolates most electrical controls 

inside the controller. 

Line Fuse are in line with each leg of the three-phase 480 VAC 

power supply located inside the controller or in a separate box. 

It is used as an over-current protection device, which has a 

similar function as the circuit breaker but normally used as a 

short circuit protection (catastrophic failure). Typically, these 

fuses are of a time-delay category, capable of handling the 

initial in-rush current when the equipment is energised. 

Control Transformer is used to step down voltages normally from 480vac to 120vac or other low 

ac voltages that may be used for controls and demarcation lighting. 

  



   

Sep-17 V0 Vertical Transportation – Solutions Manual P a g e  | 87 

 

Brake Energising Relay for the Main Drive Shaft, when energised, its contacts will provide power to 

the brake coil thereby disengaging the fail-safe brake for the motor to turn. When de-energised, 

the tension of the brake spring(s) will mechanically apply the brake capable of stopping a down 

running escalator with brake rated load. 

Motor Starter, when energised, its main contacts will provide power to the motor, and its auxiliary 

contacts may provide power to other control circuits. Typically, a dual contactor motor starter is 

used where one starter controls the motor in the up direction and the other starter is responsible 

for the down direction. It may also be, one starter for each motors’ direction on two motors for 

dual drive or three for tri-motor drive escalator. Ideally, these contactors will be equipped with a 

mechanical interlock which would aid in preventing a phase-to-phase electrical short. Soft start 

starters are widely used in the modern escalators. 

Overload Protection – is normally a bi-metal normally closed contact that senses the heaters in line 

with the 480VAC power supply and the motor leads. When an overcurrent occurs, the heaters will 

transfer heat to the bi-metal contacts to open and disconnect the motor contactor coil thereby 

opening the contactors for the motor. Solid state versions use the same detection method but will 

provide low voltage protection to the control circuit thereby shutting down the power circuit as 

well as the control circuit. 

Fault Indicating Device is part of the controller that operates to visually indicate the actuation of a 

safety device causing the escalator to shut down. It has an indication that remains until manually 

cancelled or reset by the maintenance person or by the Station Agent/Manager. Indicating lamps 

are of a neon type or LED used to display unit malfunction or any activated safety devices. 

PLC or programmable logic controller is a digital computer used for automation of 

electromechanical processes, such as control of the drive machine, handrail speed, motor speed, 

motor frequency and voltage input as well as the monitoring of all safety devices. 

LANDINGS CONTROL STATION 

 A control station at both upper and lower landings is provided which includes a key-

actuated directional starting safety switch and a key actuated stop switch. 

 The control station is located in the newel end skirt deck at the ends of the balustrades. 

 A code compliant emergency stop station is provided at each end of the escalator. The 

emergency stop is located in accordance with governing code requirements and is covered 

by a transparent cover and alarm. 

 Starting of the escalator in normal continuous operation mode shall only be possible using 

a dedicated key switch at upper and lower ends.  
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MAINTENANCE CONTROL STATION 

Each escalator is provided with a pendant-style hand station to operate the escalator during 

maintenance or service work. Plug-in connection points for the pendant handset are provided at 

both ends of the escalator within the truss enclosure beneath the landing plates. 

The handset includes continuous pressure push buttons to operate the escalator in either 

direction. A maintenance stop button is included. When plugged into the receptacle, there should 

be no means of operating or permitting the escalator to run other than through the use of the 

handset. 

ELECTRICAL LIGHTING 

BALUSTRADE LIGHTS 

The entire length of the escalator between the interior balustrade panels is illuminated by 

continuous lighting called the balustrade lights. Only the steps and the side sections up to the 

skirt panels require light so that escalator passengers can see where they’re walking without 

having bright lights shine in their faces. An emergency circuit will light every other lamp section 

on one balustrade in case of a power outage. 

COMB LIGHTS 

The comb lights illuminate the area where the comb-fingers meet the steps. They are located in 

the end skirts above the upper newel and lower newel comb fingers. These lights are also on the 

lighting emergency circuit. 

MAINTENANCE LIGHTS 

 Areas inside the upper truss, the lower truss, and the machine rooms are illuminated by 

maintenance lights. 

 Light switches next to each light turn them off and on. 

 These lights are on the emergency circuit and will work if the escalator breaks down. 

 No special procedure should be necessary for changing these lamps. 

STEP DEMARCATION LIGHTS 

Gaps between steps at the upper and lower newels are lighted by green fluorescent tubes below 

the steps. These step demarcation lights shine between steps to makes it easier and safer for 

passengers stepping on and off the escalator. Demarcation lights are on the emergency circuit. 
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DIRECTION INDICATORS 

A red and a green light mounted on the right side of each newel indicate the escalator direction of 

travel when approaching the steps. A rider will usually want to enter the newel with the lighted 

green indicator and avoid the lighted red indicator. Each of these lights is made up of LED clusters 

and can be replaced after taking off the faceplate and the indicator box cover. By removing the 

retaining nuts on the back side of the plate, either lens can be replaced. The red light should be 

replaced in the top position. 

HEATING SYSTEMS AND CONTROLS 

Heating elements are located in the upper, lower, and incline sections of each escalator. Their 

design purpose is to prevent ice from forming on the steps. These heaters are generally 2000 

watt, 480 volt, single-phase tubular electrical elements that are controlled by a thermostat.  

SAFETY DEVICES 

Escalator systems are provided with many safety devices that will automatically stop the escalator 

by cutting electrical power to the motor and applying the brake if a problem occurs. When a safety 

device stops the escalator the problem must be corrected and the fault cleared before restarting 

the system. 

If a safety device is tripped out, a corresponding safety relay (PLC Input/output) will drop out. This 

applies voltage to the latching circuit of that device. If any safety circuit control is tripped, the 

escalator will not operate and the tripped devices will do one of the following actions: 

 It will automatically reset when the fault is corrected. 

 It will require resetting only the main safety reset button inside the controller. 

 It will require that the individual controller circuit for that device must also be reset. 

SAFETY DEVICES TYPES 
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1. Emergency Stop Button is provided at both the upper and lower landing of the escalator. This 

covered button allows anyone to stop the escalator immediately in the event of an emergency. 

Lifting the cover of the emergency stop button will cause an alarm to sound for five minutes 

or until the escalator is restarted. 

 

2. Step Motion Safety Device (CRS) A safety device to stop the escalator when a step has been 

dislocated on its riser side due to an object caught between the steps, or between the skirt 

guard and the step, or if an abnormality has been observed in the step motion. 

 

3. Overload Detection Device is normally a bi-metal normally closed contact that senses the 

heaters in line with the 480VAC power supply and the motor leads. When an overcurrent 

occurs, the heaters will transfer heat to the bi-metal contacts to open and disconnect the 

motor contactor coil thereby opening the contactors for the motor. Solid state versions use 

the same detection method but will provide low voltage protection to the control circuit 

thereby shutting down the power circuit as well as the control circuit. 

Overload protection is the result of a device that operates on excessive current, but not 

necessarily on a short circuit to cause the interruption of current flow to the electric motor. 

Overload protection is not meant to protect the system from direct shorts, but rather to 

provide protection from excessive mechanical overload of the motor or to disable a motor 

which has overheated due to bearing or winding failure. 

4. Speed Governor (GOV) A safety device that stops the escalator if the speed significantly 

decreases or increases to 120% of the rated speed. This device is located just above the incline 

section of the escalator. It consists of a lever clamped to the middle handrail shaft which 

rotates in the direction of travel. 

 

5. Electromagnetic Brake A safety device that stops the escalator in the case of power failure, or 

if any safety device or the Emergency Stop Button has been activated. 

 

6. Drive Chain Safety Device (DCS) is a ratchet type device that prevents the escalator steps from 

sliding down from the weight of passengers if the drive chain breaks. 

 

7. Handrail Speed Safety Device (HSS) is a tachometer generator wheel that rolls on the handrail. 

The weight of the tachometer generator and wheel pivots on a bracket to hold the wheel 

against the handrail. If the handrail speed drops below 80% or increases more that 110% then 

power to the escalator motor is cut and the brake is applied. 
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8. Step Level Device (SRS) A safety device that applies the brake if the horizontal level of a step 

has dropped or if the step chain axle is depressed downward more than 3mm. 

 

9. Skirt Guard Safety Device (SSS) this cuts power to the motor and applies the brake if an object 

is wedged between the skirt panel and a step. This type of deflection will depress one of the 

plunger limit switches that are located behind the skirt panel at the upper and lower 

transitions and at intervals between. 

 

10. Comb-Step Safety Switch (CSS) or Comb-Step Impact Device A safety device that stops the 

escalator if a foreign object becomes trapped in the gap between the step and comb. 

 

11. Handrail Guard Safety Device (HGS) 

1) Inlet Guard A guard made of soft rubber, which fits over the outside of the moving handrail 

where it enters the balustrade to keep fingers, hands or foreign objects away from the moving 

handrail opening. 

2) Inlet Guard Switch A safety device that stops escalator when physical contact is made with 

the inlet. 

12. Missing Step Device (SMS) A safety device that stops the escalator if it detects a missing part 

of steps before it is visible to passengers. It is triggered if any of four roller lever limit 

switches are tripped. Two of the roller switches are located below the main drive and two are 

located below the tension carriage. When an out of place step trips the switch, power is cut to 

the motor and the brake coil will be de-energised. 

 

13. Step Chain Safety Device (SCS) A safety device that stops the escalator if the step chain breaks 

or stretches beyond an allowable limit. 

 

14. Auxiliary Brake A safety device that stops the escalator if the speed exceeds the rated speed, 

or before the steps traveling direction changes due to an abnormality such as breakage of the 

drive chain 

 

15. Door Open Switch (DOS) A safety switch that stops the escalator when the manhole cover is 

opened. 

 

16. Three Elements (3E) A safety device that stops the escalator if any of the three abnormal 

conditions is detected: open phase (wire breakage), phase reversal, or overcurrent. 

 

Handrail Entry Device is located at the handrail entry port of each newel section. This device will 

cut power to the motor and apply the brake if an object is wedged between the handrail and the 

rubber entry guard. Any caught object will depress two switches behind the handrail guard. 
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Broken Handrail Device is located in the escalator incline section. The device consists of a hinged 

roller that is held up by handrail tension. If a handrail is stretched or broken, a limit switch is 

depressed by the roller bracket dropping. When the switch is pressed, it cuts power to the motor 

and applies the brake. The safety reset button in the controller must be pressed to restart the 

escalator. 

Thermal Overload Relay is installed on the controller panel to protect the electrical drive motor 

from burning out due to escalator overload or a current overload. The relay can be reset by 

pressing the “Reset” button on the top of the overload relay. 

Mechanical Safety Devices there are several mechanical safety devices that are used to stop and 

prevent movement of the escalator. These include locking bars, emergency brakes, and skirt 

brushes.  
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PLANNING INFORMATION 

Information may vary between manufacturers. 

STANDARD DESIGN 

CHARACTERISTIC VALIE 

Inclination 30º, 35º 

Step width 600/800/1,000 mm 

Horizontal step run 800/1,200 mm 

Speed 0.5 m/s 

Power supply AC 3 phase, 5 wire, 50Hz/60Hz 

Installation position Indoor/Outdoor 

Rise 2~7.5 

Balustrade design Vertical safety glass (10mm safety tempered glass) 

Balustrade profile Hairline stainless steel 

Handrails Black 

Deckings Hairline stainless steel 

Skirting panel Hairline stainless steel 

Step Stainless steel /Diecast Aluminium, painted silver grey or black 

Landing plate Etched stainless steel with anti slip pattern / Aluminium 

Operational panel Red emergency stop button and up-down key switch 

FEATURES 

STANDARD OPTIONAL 

Skirting contacts Handrail color 

Handrail entry contacts Step chains colour 

Step chains contacts Surge protection 

Step sag contacts Step safety demarcation 

Phase monitor Fire interface 

Motor overload Dry contact for remote monitoring system 

Motor overheat Automatic lubrication system 

Comb contacts Comb heating system 

Step gap illumination Truss heating system 

Maintenance interlock protection Fault diagnostic system 

Alarm buzzer Step missing monitor 

Speed monitor with electric reverse direction Brake distance monitor 

Step anti-static brush Handrail speed monitor 

Emergency stop buttons Skirting brush 

Step reversing fences VVVF control 

Handrail anti-static roller Auto start 

Service brake release contact Outside cladding 

Soft stop Safety brake on main shaft 

 Traffic light 

 Comb light 

 Skirting lighting (LED dot lighting) 

 Landing plate contact 

 Handrail broken contact 

 Step upthrust contact 

 Drive chain contact 
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DESIGN DRAWINGS 

ESCALATORS - STANDARD – COMMERCIAL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

A 600 800 1,000 

B 837 1,037 1,237 

C 1,145 1,345 1,545 

D 1,200 1,400 1,600 

E 1,720 1,920 2,120 

 

Item No a AA BB CC DD EE FF JJ KK MM 

6400 30° 2,195 2,449 H x 1.732 2,230 2,355 4,200 870 7,800 960 

6401 35° 2,229 2,510 H x 1.428 2,385 2,312 4,000 850 7,000 960 

6402 30° 2,595 2,964 H x 1.732 2,630 2,870 4,600 870 8,300 960 

 

A 
Reaction Force (kN) 

Without intermediate support With one intermediate support 

600 

R1=3.35 x L+15.5 R1=3.35 x L2+11.5 

R2=3.35 x L+10 
R2=3.35 x L1+4.5 

R3=3.35 x L+3.5 

800 

R1=3.7 x L+17 R1=3.7 x L2+12 

R2=3.7 x L+11 
R2=3.7 x L1+4.7 

R3=3.7 x L+4 

1,000 

R1=4.15 x L+18.5 R1=4.15 x L2+12.5 

R2=4.15 x L+11.5 
R2=4.15 x L1+4.9 

R3=4.15 x L+4.5 

Note: L, L1, L2 is in metres 

 

NOTE: 

1. Height above sea level of the placed escalator is to be no greater 

than 1,000m. 

2. If one of the following situations is met, the dimensions with mark * 

shall be extended 500 mm 

a. 600 mm step 

b. Double drive 

c. VVVF and power exceeds 11Kw 

3. Client shall provide the intermediate support base which can be 

made of reinforced concrete or metallic structure in the correct 

position in case of horizontal distance L is over 15m. 

4.  The requirements of escalators and building interfaces accord with 

national standard EN115-1: 2008 + A1: 2010. 
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ESCALATORS - WEATHERPROOF – PUBLIC SERVICE 

 

 

 

 

 

 

 

 

 

 

 

  

For inclined balaustrade  For slim-vertical balaustrade 

A 600 800 1,000  A 600 800 1,000 

B 910 1,110 1,310  B 837 1,037 1,273 

C 1,195 1,395 1,595  C 1,195 1,395 1,595 

D 1,270 1,470 1,670  D 1,270 1,470 1,670 

E 1,790 1,990 2,190  E 1,790 1,990 2,190 

 

A 

Reaction Force (kN) 

Without intermediate 

support 

With one intermediate 

support 

600 

R1=4.05 x L+16.3 R1=4.05 x L2+14 

R2=4.05 x L+8.5 
R2=4.05 x L1+7 

R3=4.2 x L+10 

800 

R1=4.45 x L+17 R1=4.45 x L2+16 

R2=4.45 x L+9.5 
R2=4.45 x L1+7.5 

R3=4.7 x L+11 

1,000 

R1=4.95 x L+19.5 R1=4.95 x L2+17.2 

R2=4.95 x L+10.5 
R2=4.95 x L1+8.3 

R3=5.2 x L+11.3 

Note: L, L1, L2 is in metres 

 L1 and L2 do not exceed 15m 

 

Item No a 
Upper 

Radius 
AA BB CC DD EE FF 

JJ 

Inclinded 

balaustrade 

JJ 

Vertical 

balaustrade 

MM KK 

6410 30° 1,500 2,231 2,598 H x 1.732 2,370 2,815 4,530 870 870 1,060 8,000 

6411 30° 1,500 2,631 2,998 H x 1.732 2,770 3,215 4,930 870 870 1,060 8,400 

6413 35° 1,500 2,266 2,682 H x 1.428 2,505 2,780 4,420 850 850 1,080 7,200 

6417 23.2° 2,700 2,898 3,220 H x 2.333 2,885 3,730 5,700 901 919 1,040 10,200 

6418 23.2° 2,700 3,298 3,620 H x 2.333 3,285 4,130 6,100 901 919 1,040 10,600 

6419 27.3° 2,700 2,945 3,350 H x 1.938 3,047 3,613 5,450 882 900 1,040 8,800 

6420 27.3° 2,700 3,345 3,750 H x 1.938 3,447 4,013 5,850 882 900 1,060 9,200 

6411 30° 2,700 2,863 3,283 H x 1.732 3,000 3,500 5,160 870 870 1,060 8,800 

6412 30° 2,700 3,263 3,683 H x 1.732 3,400 3,900 5,560 870 870 1,060 9,220 

 

NOTE: 

1. Height above sea level of the placed escalator is to be no greater 

than 1,000m. 

2. If one of the following situations is met, the dimensions with mark * 

shall be extended 500 mm 

a. 600 mm step 

b. Double drive 

c. VVVF and power exceeds 11kW 

3. Client shall provide the intermediate support base which can be 

made of reinforced concrete or metallic structure in the correct 

position in case of horizontal distance L is over 15 m. 

4.  The requirements of escalators and building interfaces accord with 

national standard EN115-1: 2008 + A1: 2010. 

5. V: Inclined Balaustrade, T: Vertical Balaustrade  
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MOVING WALKS 

INTRODUCTION 

A moving walkway is sometines referred to as a Moving walk or Horizontal Escalator. It is a slow 

moving conveyor mechanism that transports people, across a horizontal or inclined plane, over a 

short to medium distance. Moving Walks can be used by standing or walking on them and are 

often installed in pairs, one for each direction. They are usually found in airports, shopping 

centres, theme parks and large public buildings. They offer a smooth and convenient ride for 

people while providing outstanding energy efficiency for commercial building operators. 
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DESIGN CRITERIA 

INCLINATION ANGLE 

Two versions are available, zero degrees inclination “Horizontal” or up to 15 degrees inclination 

“Inclined”. 

 

 

 

 

 

 

 

 

FLAT MOVING SURFACE 

Moving walks have two basic styles according to the flat moving surface: 

Pallet Type 

A continuous series of flat metal plates mesh together to form a walkway. Most have a metal 

surface, though some models have a rubber surface for extra traction. 
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Moving Belt 

These are generally built with mesh metal belts or rubber walking surfaces over metal rollers. The 

walking surface may have a solid feel or a "bouncy" feel. 

 

SPEED 

Moving walks have two basic styles according to the flat moving surface 

Slow Speed 

The speed of these walkways is determined by the need for safety upon entry and exit, which 

generally limits it to approximately half normal walking speed, or 30–40m/min. The slow speed of 

the walkway causes impatience, and passengers often walk on the walkway itself or on the 

adjacent floor rather use the slower walkway. 

High Speed 

Using the high-speed walkway is like using any other moving walkway, except that for safety there 

are special procedures to follow when joining or leaving. 

On entering, there is a 10 m acceleration zone where the "ground" is a series of metal rollers. 

Passengers stand still with both feet on these rollers and use one hand to hold the handrail and let 

it pull them so that they glide over the rollers. The idea is to accelerate the passengers so that they 

will be traveling fast enough to step onto the moving walkway belt. Passengers who try to walk on 

these rollers are at significant risk of falling over. 

At the exit, the same technique is used to decelerate the passengers. Users step on to a series of 

rollers which decelerate them slowly, rather than the abrupt halt which would otherwise take place.  
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DETAILED DESCRIPTION 

A modular design approach allows each installation to be tailored the specific project 

requirements. Balustrade and exterior cladding is available in a range of materials and colours. 

Lighting options can enhance the installation’s overall look adding to the building’s interior design 

scheme. New handrail drive systems improve ride quality by reducing noise and vibration. 

 

 

 

  Landing 

Platform 

Balustrade 

Pallet / Belt 

Handrail 

Skirt Panel 
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LANDING PLATFORMS 

These two platforms house the curved sections of the tracks, as well as the gears and motors that 

drive the stairs. The top platform contains the motor assembly and the main drive gear, while the 

bottom holds the pallet return idler sprockets. These sections also anchor the ends of the moving 

walk truss. The platforms can be inclined, so the passenger is immediately inclined, or flat, so the 

passenger transitions to the inclined position. 

LANDING PLATFORMS MAJOR COMPONENTS 

Access Covers used as an access to the pit area for inspection, maintenance, and repairs. The 

lower landing access cover plates provide access to the reversing station and pallet removal. The 

upper access cover plates may provide an access to the driving machine, bull gear, and sometimes 

the controller. 

Comb Plates also known as walk on plates are an entrance and exit for the passengers to the 

pallets. It provides mounting for the comb segments and comb plate (comb impact) switch 

actuator. The comb plate is the piece between the stationary floor plate and the moving pallet. It is 

so named because its edge has a series of cleats that resemble the teeth of a comb. These teeth 

mesh with matching cleats on the edges of the pallets. This design is necessary to minimise the 

gap between the stair and the landing, which helps prevent objects from getting caught in the gap. 

This plate is flush with the finished floor and is either hinged or removable to allow easy access to 

the machinery below.  
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Comb Segments are replaceable sections, usually between 150mm to 200mm in width, with teeth 

that mesh (comb) into the pallet treads. A left hand, a right hand, or a middle section comb 

segment can be identified by the pattern of the combs on their sides and by the width or number 

of combs. 

Comb Lights are an optional safety device used to illuminate the area where pallets and comb 

segments meet, mounted at the upper and lower landing above the comb segments. They are 

from a different power source that stays on always even if the unit is not running. 

TRUSS 

The moving walk truss is the structural frame of the moving walk and consists of three major 

areas: 

 Lower section 

 Incline section 

 Upper section 

It is a hollow metal structure that bridges the lower and upper landings. It is composed of two side 

sections joined together with cross braces across the bottom and just below the top. 

 

The ends of the truss are attached to the top and bottom landing platforms via steel or concrete 

supports. The truss carries all the straight track sections connecting the upper and lower sections. 

The structural steel truss members are designed to carry the entire load of the moving walk 

equipment and the steel covering without shifting more than specified by the contract 

requirements. The entire structure is rigid enough to maintain close operating tolerances but will 

allow for building shift and vibration because of a built-in system of shift- plates and Teflon pads. 
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TRACKS 

The track system is built into the truss to guide the pallet chain, which continuously pulls the 

pallets from the bottom platform and back to the top in an endless loop. 

The tracks carry the pallets down along the underside of the truss until they reach the bottom 

landing, where they pass through another curved section of track before exiting the bottom 

landing. At this point, the tracks separate and the pallets once again assume a staircase 

configuration. This cycle is repeated continually as the pallets are pulled from bottom to top and 

back to the bottom again. 

TRACK MAJOR ASSEMBLIES 

 Upper 

 Incline 

 Lower 

The track assembly is bolted but not welded on the truss for easy removal. Sometimes they are 

mounted on a boilerplate (support plate mounted against the truss) or curve plates at the upper 

and lower landing sections. The tracks are used to guide pallets, wheels and pallet chains in their 

travel around the moving walk truss. The lower and top end tracks are formed semi-circles to 

contain the chains and the pallet rollers going around them. 

TRACK MAJOR COMPONENTS 

 

 

a. Circle Tracks or Crab Tracks are located at the top and bottom pits. Most of the outer circle 

tracks have access windows for easy pallet removal. Some are mounted on a removable or 

replaceable curve plate. Circle tracks provide smooth pallet travel at the end of the tracks.  



   

Sep-17 V0 Vertical Transportation – Solutions Manual P a g e  | 103 

 

b. Bevelled Track provides smooth transition of chain wheels to and from the carriage sprockets. 

Bevelled track eliminates the bumping effect of the chain wheels to the tracks, thus minimising 

premature wear and damage to the wheels. 

c. Chain Wheel, Upper Upthrust (hold down) Track is used to hold down and guide chain wheels to 

and from the transition. 

d. Chain Wheel, Upper Line Track Used to support the chain wheels to/from the bull gear 

sprockets' top end through the incline area down to the carriage sprockets' top, or vice versa. 

e. Pallet Wheel, Lower Upthrust Track A few feet of track used to hold down and guide pallet 

wheels to and from the transition area. 

f. Pallet Wheel, Lower Line Track or Flat Track works in conjunction with the lower upthrust pallet 

wheel track. Flat track supports the pallet wheels in either ascending or descending through the 

incline. 

g. Chain Wheel, Return Track is used to support the chain wheels from the bull gear lower end to 

the carriage lower end, or vice versa. 

h. Pallet Wheel, Return Track Slightly above the chain wheel return track at the incline section of 

the non-passenger side. Pallet wheel return track is used to position the pallet treads to run in 

parallel with the chain wheel return track. 

PALLETS 

Pallets are solid, one piece, die-cast aluminium or steel. Yellow demarcation lines may be added to 

clearly indicate their edges. The pallets are linked by a continuous metal chain that forms a closed 

loop. The front and back edges of the pallets are each connected to two wheels. The rear wheels 

are set further apart to fit into the back track and the front wheels have shorter axles to fit into the 

narrower front track. As described above, the position of the tracks controls the orientation of the 

pallets.  
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PALLETS MAJOR COMPONENTS 

The Pallet Plate (Tread) is the surface area of the pallet people step on. The pallet plate is usually 

made of an aluminium plate with longitudinal cleats or grooves that run through the combs and 

provide secure footing. 

HANDRAIL 

The handrail provides a convenient handhold for passengers while they are riding the moving 

walk. In a moving walk, the handrail is pulled along its track by a chain that is connected to the 

main drive gear by a series of pulleys. 

 

HANDRAIL MAJOR COMPONENTS 

At the center of the handrail is a "slider “also known as a "glider ply," which is a layer of a cotton or 

synthetic textile. The purpose of the slider layer is to allow the handrail to move smoothly along 

its track. 

The next layer, known as the “tension member” consists of either steel cable or flat steel tape and 

provides the handrail with tensile strength and flexibility. 

On top of the tension member are the inner construction components which are made of 

chemically treated rubber designed to prevent the layers from separating. 

Finally, the outer layer, the only part that passengers actually see is the cover which is a blend of 

synthetic polymers and rubber, this cover is designed to resist degradation from environmental 

conditions, mechanical wear and tear, and human vandalism. 
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BALUSTRADE 

 The balustrade is the moving walk’s exterior components 

extending above the pallets and it supports the handrail. The 

design is either interior Low-deck or Interior High-deck. 

The balustrade may also refer to the individual interior 

panels, skirt panels, and deck covers of the moving walk. 

Each interior balustrade panel section is individually 

removable to allow easy access to the moving walk interior 

for cleaning, maintenance, and component replacement. 

BALUSTRADE MAJOR COMPONENTS 

Interior Low-deck has interior or side panels that are usually glass panels that support the 

handrail base. 

Interior High-deck is the side panel and is usually aluminium or steel alloy sheets, sometimes 

called solid panels. The major components of interior high-deck are: 

Skirt Panel - commonly called a “Skirt." It is the interior covering of the balustrade located 

alongside the pallets. It houses the actuator for the skirt safety switch. Side safety brushes are 

installed slightly above the pallet level on the skirt panel to provide passenger safety between the 

side of the pallets and the skirt. 

Interior Panel - commonly called “side panel". The central point of the balustrade that supports the 

handrail base and sets the proper elevation for handrails on a glass balustrade. It provides access 

to the handrail; driver, idlers, sheaves, skirt switches in interior high-deck balustrades, and 

various components. 

Handrail Stand - the handrail tracks or guides located above the side panels or maybe the upper 

deck. 

High-deck Interior - the top most, inner part of the balustrade that supports the handrail track or 

guide. 

High-deck Exterior - top most outer covering of the balustrade outside and above the side panels. 

Supports the outer side of the handrail guide. If the outer edge of the deck is greater than 300mm 

from centerline of the handrail, an anti-slide device or sometimes called baggage stops must be 

installed. 

Low-deck Interior or Inner Decks - the inner covering of the balustrade located between the glass 

panels and the skirts. Provide access to the handrail drivers and skirt switches in interior low-deck 

balustrades.  
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Low-deck Exterior or Outer Decks - the outer covering of the balustrade located outside the glass 

panels. 

Exterior Panel is an outer covering below the high-deck exterior. 

Newel - is the balustrade termination at the upper and the lower landing of the moving walk in a 

semi-circle shape. It normally houses the following switches; emergency stop, on/off, up/down or 

directional indicator lighting, Entry to and exit from the moving walk normally occurs at one of the 

newels and several important features are conveniently located at each. 

Newel Base or Front Plates - supports the newel stand and it may house the handrail inlet (Guard) 

safety device. 

Emergency Stop Button is the most important feature at each newel. The emergency buttons are 

located so that anyone can stop the moving walk if there is a need. These switches have a lift cover 

that will sound an audible alarm when lifted. When either button is pushed, power to the electrical 

drive motor is shut off and the moving walk brake is applied. 

Key Operated Switches are located on each newel and they are used to control the “ON” and “OFF” 

operation and the direction of moving walk travel. These switches are intended for the use of 

authorised personnel only. 

DRIVE SYSTEMS 

A moving walk drive system includes the following components: 

1. Drive Machine and Gear Reducer 

2. The Pallet Drive System 

3. The Handrail Drive System 
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The variation on how these systems are combined is dependent upon the type of moving walk. The 

drive machine used to drive the pinion gear or the main drive chain may directly or indirectly drive 

the handrail drive system. 

Drive Machine and Gear Reducer 

 

Drive Machine together with the gear reducer provides the torque to drive the pallet band at a 

constant speed. The drive machine motor is typically a three-phase AC direct-on-line flange 

mounted unit. It is either directly or flexibly coupled to the reduction gear. The motor is usually 

protected by thermal and/or electro-magnetic overload devices as well as thermistors in the motor 

winding. 

Types of Drive Machines 

There are three types of drive machines: 

1. External Drive. 

2. Internal Drive. 

3. Modular Drive. 

 

External Drive 

Machine is remotely located outside the truss in a different room/space or in the upper pit area. 

The drive machine is located outside the truss.  

The main drive machine is in the upper pit area or in a separate machine room located below the 

upper section of the moving walk. An external drive located in the upper pit area may employ a 

direct motor to gearbox drive, or a motor to gear reducer with a chain drive. An external drive 

moving walk with the drive unit located within a machine room beneath the upper landing will 

normally employ a motor/gearbox with a chain drive extending to the upper landing.  
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Internal Drive 

The machine is located at the upper landing inside the truss between the pallet bands or at the top 

pit, and will employ a motor to gearbox drive with a direct drive axle connection. A separate dual 

drive machine within the pallet band is not uncommon with one machine used to directly drive the 

pallet chains located a few metres below the upper incline and one above the lower incline. 

Internal moving walk drive machines may be one, two, or three drive. A dual or three-machine 

may power the same main drive shaft or pinion shaft at the upper incline. Some internal drive 

moving walks are equipped with either dual or three drive machines all inside the pallet band or 

pallet-belt. 
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Modular Drive 

The machine is located within the incline of the truss between the pallet bands. The main drive is 

located within the incline of the truss within the pallet band. The motor may be directly connected 

to the gearbox or it may transfer power through a belt drive. The gearbox will have a direct 

connection to the drive axle. A modular moving walk may have a single drive or a multiple drive 

depending on the overall length of the moving walk. 

 

 

 

Main Drive Gear (Gear Reducer) 

The Main Drive Gear or gear reducer assembly may be a single-stage type gear reducer. This is an 

enclosed, mechanical device that takes the drive motor torque and transmits this torque to the 

bull gear through a gearbox shaft (pinion) or the main drive chain. The gear reducer assembly 

contains a steel worm gear that is coupled or directly sleeved onto the motor shaft and it meshes 

with the pinion (bronze) gear. 

 

  



   

Sep-17 V0 Vertical Transportation – Solutions Manual P a g e  | 110 

Pallet Drive System 

The main drive axle is driven by the motor and reducer assembly. Sprockets or bull gears 

(depending on the manufacturer). On both ends of the main drive axle transfer power the pallet 

drive system. These sprockets or bull gears drive two pallet chains, one each for the right and left 

sides of the moving walk, which are connected at the lower end of the moving walk to the pallet 

chain sprockets of the tension carriage. 

 

 

 

 

 

 

 

 

 

 

Circle Tracks (Crab Tracks) 

The circle tracks provide smooth pallet travel at the end of the tracks. The chain wheel is used to 

maintain proper tracking of the pallet chain. Most of the outer circle tracks have access windows 

for easy pallet removal. 
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Handrail Drive System 

The handrail drive moves the handrail along the handrail tracking system through traction on the 

V-shaped handrail underside. The handrail drives consist of the following: 

 

 

 

 

 

 

Handrail Drive and Idler Sheaves 

They are V grooved sheaves located in the upper newel ends of the moving walk. Idler sheaves are 

V grooved sheaves located in the lower newel ends of the moving walk. The handrail drive sheave 

drives the handrail in its journey around the moving walk while the idler sheave reverses the 

direction of the handrail at the lower end. 

Handrail Drive Chain Sprockets 

They are located on the handrail drive sheave and the outboard end of the bull gear shaft. Handrail 

drive sprockets are linked by the handrail drive chain and provide a direct link between the bull 

gear and handrail drive sheave. 

Handrail Drive Chains 

They are double stranded chains and are the mechanical link between the dual toothed drive chain 

sprockets. The drive chain sprockets and handrail drive chain coming to transfer power from the 

bull gear shaft to the handrail drive sheave. The handrail drive chain has an adjustable take-up 

sprocket to keep the drive chain snug. The handrail drive chain receives lubrication from an 

enclosed bath system.   

1. The handrail drive and idler sheaves. 

2. Handrail drive sprockets. 

3. Handrail drive chains. 

4. Handrail take-up devices. 

5. Handrail support rollers 
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Handrail Take-Up Devices 

They are located directly downhill from the handrail drive sheaves. The handrail take-up devices 

remove slack in the handrail to provide the proper amount of slack in the handrail required to 

drive the handrail. The short handrail take-up device can be adjusted to remove slack from the 

handrail. The long handrail take-up device can pivot from the center and be adjusted at the uphill 

end to remove slack from the handrail. The long handrail take-up device is always required. 

Handrail Support Rollers 

They are located at various intervals down the incline. Their function is as follows: 

 They support the handrail and protect it from coming into contact with the track brackets 

or any other truss components which may damage the handrail. 

 They help provide the correct loop of slack in the handrail at the lower end which proves 

the traction to drive the handrail. 

AUTO-LUBRICATION SYSTEM 

The moving walks have an automatic lubrication system that supplies oil to lubricate the main 

drive chain, pallet chain, and the handrail drive chains. Oil flow rate is adjustable by setting the 

automatic timer control “off” and “on” periods to supply more or less lubrication. 

The automatic lubricator has a gage to show oil reservoir level. The lubrication timer can be 

programmed for any time mode but, is pre-set for a 20 hour cycle. The system dispenses pre-

determined amounts of oil to the distribution network which delivers this oil to the bearing points. 

The auto lubrication system does not supply grease to the drive system bearings. Drive bearing 

lubrication must be done manually. Bearings that need to be manually lubricated are the main 

drive bearings, the tension carriage bearings, the motor bearing, and the handrail drive bearings. 

Additionally, the bearing surface of the main drive shaft brake, the pallet axle sleeve, the pallet 

wheel guide-shoe, and the gear box are manually lubricated. 
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BRAKING SYSTEMS 

The braking systems on a moving walk utilise three different braking methods as follows: 

 

 

 

 

 

 

Machine Brake 

It is an electromagnetically released, spring-applied, disk that is driven by a spline hub mounted 

to the extended worm input shaft of the gear-reducer. This type of brake is referred to as a fail-

safe brake. When the brake coil is de-energised, springs within the assembly press the armature 

against the disc, and slowly stop the moving walk. If an emergency button is pushed, if any of the 

safety switches are opened, or if there is a loss of power, the coil will be de-energised and the 

machine brake will be engaged. 

Drive Shaft Brake System 

It is also known as the pallet chain locking device or the broken drive chain device. It is often 

referred to by this name when it is used for maintenance purposes to lock the drive system. In this 

case, the guide shoe is removed to allow the pawl to drop and engage the ratchet. 

Main Drive Shaft Brake 

It uses a pawl that is welded onto one end of the main drive shaft to engage a ratchet wheel with 

brake linings on both faces. The brake lining wheel is sandwiched between the handrail 1st drive 

sprocket and the pallet chain sprocket. 

A guide shoe lever is welded onto the opposite end of the main drive shaft. The guide shoe is 

normally supported by the drive chain and when the chain breaks, the shoe drops and turns the 

shaft. The drive shaft brake pawl moves into the ratchet wheel and stops the moving walk when 

the guide shoe drops.  

1. Machine brake. 

2. Drive shaft brake system. 

3. Main drive shaft brake. 
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MAIN CONTROLLER 

Early moving walk systems commonly used conventional electromechanical starting systems, 

which include the following methods: 

1. Full voltage Wye Start/Delta Run connection starting. 

2. Part-winding starting. 

3. Reduced voltage starting. 

4. Autotransformer starting. 

These conventional starting methods were used along with relay logic to control the starting 

method for the drive motor(s). 

Modern moving walks have a main controller using a soft start controller or a variable frequency 

drive along with a Programmable Logic Controller (PLC) to control and monitor the status of the 

moving walk. The PLC may also be capable of communicating via an Ethernet to permit remote 

monitoring of the system. Modern moving walk controllers also incorporate an electronic fault 

diagnostic system. 

 This fault diagnostic system is capable of logging statistical data on the operation of 

the moving walk and includes memory to store moving walk faults causing shut down. 

The moving walk controller and fault diagnostic also includes an English language clear 

text display to allow immediate identification of the cause of a shutdown. The display is 

located within the inner decking at the upper end of the moving walk. 

 The display system normally provides a minimum of 2 lines of 20 characters for 

displaying programmable messages and fault conditions. Operation of the fault 

diagnostic system is possible at the display point via menus and keypads adjacent to or 

contained as part of the display system. 

 The moving walk controller and fault diagnostic system may include a text display to 

allow immediate identification of the cause of a shutdown. The controller itself could be 

located within the inner decking of the upper end of the moving walk as well as the 

equipment machine room. Through the use of a keypad and the display, the technician 

is provided the ability to display programmable messages and fault conditions. 

Operation of the fault diagnostic system is possible at the display point by the use of 

menus and keypads adjacent to or contained as part of the display system. 
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MOVING WALK CONTROLLER COMPONENTS 

A Circuit Breaker is a device designed to open and close a circuit 

by non-automatic means and to open the circuit automatically 

on a predetermined over-current. This is usually mounted near 

the control cabinet with accessibility of its red colour handle or 

trip breaker. When opened, it isolates most electrical controls 

inside the controller. 

Line Fuse are in line with each leg of the three-phase 480 VAC 

power supply located inside the controller or in a separate box. 

It is used as an over-current protection device, which has a 

similar function as the circuit breaker but normally used as a 

short circuit protection (catastrophic failure). Typically, these 

fuses are of a time-delay category, capable of handling the 

initial in-rush current when the equipment is energised. 

Control Transformer is used to pallet down voltages normally from 480vac to 120vac or other low 

ac voltages that may be used for controls and demarcation lighting. 

Brake Energising Relay for the Main Drive Shaft, when energised, its contacts will provide power to 

the brake coil thereby disengaging the fail-safe brake for the motor to turn. When de-energised, 

the tension of the brake spring(s) will mechanically apply the brake capable of stopping a down 

running moving walk with brake rated load. 

Motor Starter, when energised, its main contacts will provide power to the motor, and its auxiliary 

contacts may provide power to other control circuits. Typically, a dual contactor motor starter is 

used where one starter controls the motor in the up direction and the other starter is responsible 

for the down direction. It may also be, one starter for each motors’ direction on two motors for 

dual drive or three for tri-motor drive moving walk. Ideally, these contactors will be equipped with 

a mechanical interlock which would aid in preventing a phase-to-phase electrical short. Soft start 

starters are widely used in the modern moving walks. 

Overload Protection – is normally a bi-metal normally closed contact that senses the heaters in line 

with the 480VAC power supply and the motor leads. When an overcurrent occurs, the heaters will 

transfer heat to the bi-metal contacts to open and disconnect the motor contactor coil thereby 

opening the contactors for the motor. Solid state versions use the same detection method but will 

provide low voltage protection to the control circuit thereby shutting down the power circuit as 

well as the control circuit. 
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Fault Indicating Device is part of the controller that operates to visually indicate the actuation of a 

safety device causing the moving walk to shut down. It has an indication that remains until 

manually cancelled or reset by the maintenance person or by the Station Agent/Manager. 

Indicating lamps are of a neon type or LED used to display unit malfunction or any activated safety 

devices. 

PLC or programmable logic controller is a digital computer used for automation of 

electromechanical processes, such as control of the drive machine, handrail speed, motor speed, 

motor frequency and voltage input as well as the monitoring of all safety devices. 

LANDINGS CONTROL STATION 

 A control station at both upper and lower landings is provided which includes a key-

actuated directional starting safety switch and a key actuated stop switch. 

 The control station is located in the newel end skirt deck at the ends of the balustrades. 

 A code compliant emergency stop station is provided at each end of the moving walk. The 

emergency stop is located in accordance with governing code requirements and is covered 

by a transparent cover and alarm. 

 Starting of the moving walk in normal continuous operation mode shall only be possible 

using a dedicated key switch at upper and lower ends. 

MAINTENANCE CONTROL STATION 

Each moving walk is provided with a pendant-style hand station to operate the moving walk 

during maintenance or service work. Plug-in connection points for the pendant handset are 

provided at both ends of the moving walk within the truss enclosure beneath the landing plates. 

The handset includes continuous pressure push buttons to operate the moving walk in either 

direction. A maintenance stop button is included. When plugged into the receptacle, there should 

be no means of operating or permitting the moving walk to run other than through the use of the 

handset. 

ELECTRICAL LIGHTING 

BALUSTRADE LIGHTS 

The entire length of the moving walk between the interior balustrade panels is illuminated by 

continuous lighting called the balustrade lights. Only the pallets and the side sections up to the 

skirt panels require light so that moving walk passengers can see where they’re walking without 

having bright lights shine in their faces. An emergency circuit will light every other lamp section 

on one balustrade in case of a power outage.  
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COMB LIGHTS 

The comb lights illuminate the area where the comb-fingers meet the pallets. They are located in 

the end skirts above the upper newel and lower newel comb fingers. These lights are also on the 

lighting emergency circuit. 

MAINTENANCE LIGHTS 

 Areas inside the upper truss, the lower truss, and the machine rooms are illuminated by 

maintenance lights. 

 Light switches next to each light turn them off and on. 

 These lights are on the emergency circuit and will work if the moving walk breaks down. 

 No special procedure should be necessary for changing these lamps. 

PALLET DEMARCATION LIGHTS 

Gaps between pallets at the upper and lower newels are lighted by green fluorescent tubes below 

the pallets. These pallet demarcation lights shine between pallets to makes it easier and safer for 

passengers stepping on and off of the moving walk. Demarcation lights are on the emergency 

circuit. 

DIRECTION INDICATORS 

A red and a green light mounted on the right side of each newel indicate the moving walk 

direction of travel when approaching the pallets. A rider will usually want to enter the newel with 

the lighted green indicator and avoid the lighted red indicator. Each of these lights is made up of 

LED clusters and can be replaced after taking off the faceplate and the indicator box cover. By 

removing the retaining nuts on the back side of the plate, either lens can be replaced. The red 

light should be replaced in the top position. 

HEATING SYSTEMS AND CONTROLS 

Heating elements are located in the upper, lower, and incline sections of each moving walk. Their 

design purpose is to prevent ice from forming on the pallets. These heaters are generally 2000 

watt, 480 volt, single-phase tubular electrical elements that are controlled by a thermostat.  

AUTO START 

Moving walks have two methods of automatically staring; 

 Contact mats 

 Photocell sensors 
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SAFETY DEVICES 

Moving walk systems are provided with many safety devices that will automatically stop the 

moving walk by cutting electrical power to the motor and applying the brake if a problem occurs. 

When a safety device stops the moving walk the problem must be corrected and the fault cleared 

before restarting the system. 

If a safety device is tripped out, a corresponding safety relay (PLC Input/output) will drop out. This 

applies voltage to the latching circuit of that device. If any safety circuit control is tripped, the 

moving walk will not operate and the tripped devices will do one of the following actions: 

 It will automatically reset when the fault is corrected. 

 It will require resetting only the main safety reset button inside the controller. 

 It will require that the individual controller circuit for that device must also be reset. 

SAFETY DEVICES TYPES 

 

1. Emergency Stop Button is provided at both landings of the moving walk. This covered button 

allows anyone to stop the moving walk immediately in the event of an emergency. Lifting the 

cover of the emergency stop button will cause an alarm to sound for five minutes or until the 

moving walk is restarted. 

 

2. Pallet Motion Safety Device (CRS) A safety device to stop the moving walk when a pallet has 

been dislocated due to an object caught between the pallets, or between the skirt guard and 

the pallet, or if an abnormality has been observed in the pallet motion. 
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3. Overload Detection Device is normally a bi-metal normally closed contact that senses the 

heaters in line with the 480VAC power supply and the motor leads. When an overcurrent 

occurs, the heaters will transfer heat to the bi-metal contacts to open and disconnect the 

motor contactor coil thereby opening the contactors for the motor. Solid state versions use 

the same detection method but will provide low voltage protection to the control circuit 

thereby shutting down the power circuit as well as the control circuit. 

Overload protection is the result of a device that operates on excessive current, but not 

necessarily on a short circuit to cause the interruption of current flow to the electric motor. 

Overload protection is not meant to protect the system from direct shorts, but rather to 

provide protection from excessive mechanical overload of the motor or to disable a motor 

which has overheated due to bearing or winding failure. 

4. Speed Governor (GOV) A safety device that stops the moving walk if the speed significantly 

decreases or increases to 120% of the rated speed. This device consists of a lever clamped to 

the middle handrail shaft which rotates in the direction of travel. 

 

5. Electromagnetic Brake A safety device that stops the moving walk in the case of power failure, 

or if any safety device or the Emergency Stop Button has been activated. 

 

6. Drive Chain Safety Device (DCS) is a ratchet type device that prevents the moving walk pallets 

from sliding down from the weight of passengers if the drive chain breaks. 

 

7. Handrail Speed Safety Device (HSS) is a tachometer generator wheel that rolls on the handrail. 

The weight of the tachometer generator and wheel pivots on a bracket to hold the wheel 

against the handrail. If the handrail speed drops below 80% or increases more that 110% over 

then power to the moving walk motor is cut and the brake is applied. 

 

8. Step Level Device (SRS) A safety device that applies the brake if the horizontal level of a pallet 

has dropped or if the pallet chain axle is depressed downward more than 3mm. 

 

9. Skirt Guard Safety Device (SSS) this cuts power to the motor and applies the brake if an object 

is wedged between the skirt panel and a pallet. This type of deflection will depress one of the 

plunger limit switches that are located behind the skirt panel at the upper and lower 

transitions and at intervals between. 

 

10. Comb-Pallet Safety Switch (CSS) A safety device that stops the moving walk if a foreign object 

becomes trapped in the gap between the pallet and comb. 
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11. Handrail Guard Safety Device (HGS) 

2) Inlet Guard A guard made of soft rubber, which fits over the outside of the moving handrail 

where it enters the balustrade to keep fingers, hands or foreign objects away from the moving 

handrail opening. 

2) Inlet Guard Switch A safety device that stops moving walk when physical contact is made 

with the inlet. 

12. Missing Pallet Device (PMS) A safety device that stops the moving walk if it detects a missing 

part of pallet before it is visible to passengers. It is triggered if any of four roller lever limit 

switches are tripped. Two of the roller switches are located below the main drive and two are 

located below the tension carriage. When an out of place step trips the switch, power is cut to 

the motor and the brake coil will be de-energised. 

 

13. Pallet Chain Safety Device (PCS) A safety device that stops the moving walk if the pallet chain 

breaks or stretches beyond an allowable limit. 

 

14. Auxiliary Brake A safety device that stops the moving walk if the speed exceeds the rated 

speed, or before the steps traveling direction changes due to an abnormality such as breakage 

of the drive chain 

 

15. Door Open Switch (DOS) A safety switch that stops the moving walk when the manhole cover 

is opened. 

 

16. Three Elements (3E) A safety device that stops the moving walk if any of the three abnormal 

conditions is detected: open phase (wire breakage), phase reversal, or overcurrent. 

 

17. Handrail Entry Device is located at the handrail entry port of each newel section. This device 

will cut power to the motor and apply the brake if an object is wedged between the handrail 

and the rubber entry guard. Any caught object will depress two switches behind the handrail 

guard. 

 

18. Broken Handrail Device is located in the moving walk incline section. The device consists of a 

hinged roller that is held up by handrail tension. If a handrail is stretched or broken, a limit 

switch is depressed by the roller bracket dropping. When the switch is pressed, it cuts power 

to the motor and applies the brake. The safety reset button in the controller must be pressed 

to restart the moving walk. 

 

19. Thermal Overload Relay is installed on the controller panel to protect the electrical drive 

motor from burning out due to moving walk overload or a current overload. The relay can be 

reset by pressing the “Reset” button on the top of the overload relay. 

 

20. Mechanical Safety Devices there are several mechanical safety devices that are used to stop 

and prevent movement of the moving walk. These include locking bars, emergency brakes, 

and skirt brushes.  
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PLANNING INFORMATION 

Information may vary between manufacturers. 

MODEL INCLINED TRANSITION FLAT TRANSITION HORIZONTAL 

Inclination 10º, 11º, 12º 10º, 11º, 12º 0º - 6º 

Pallet width (mm) 800/1,000 800/1,000 1,000/1,200/1,400 

Horizontal pallet run (mm) 400 (upper landing) 400/800 N/A 

Speed 0.5 m/s 

Power supply AC 3 phase, 5 wire ,50Hz/60Hz 

Installation position Indoor/outdoor 

Rise/length H: 2~8 H: 2~8 L: 120 

 

CHARACTERISTIC STANDARD OPTIONAL 

Balustrade design Vertical safety glass (10mm safety tempered glass) Inclined stainless steel for Horizontal model 

Balustrade profile Hairline stainless steel  

Handrails Black Other colours 

Deckings Hairline stainless steel Hairline stainless steel 

Skirting panel Hairline stainless steel Teflon coating 

Pallet Diecast Aluminium, painted silver grey Black colour 

Landing plate Etched stainless steel with anti slip pattern Aluminium with anti slip grooves 

Operational panel Red emergency stop button and up-down key switch Traffic light 

 

FEATURES 

STANDARD OPTIONAL 

Handrail entry contacts Handrail colour 

Pallet chains contacts Surge protection 

Pallet sag contacts Fire interface 

Phase monitor Dry contact for remote monitoring system 

Motor overload Automatic lubrication system 

Motor overheat Comb heating system 

Comb contacts Truss heating system 

Maintenance interlock protection Fault diagnostic system 

Alarm buzzer Pallet missing monitor 

Speed monitor with electric reverse direction Brake distance monitor 

Pallet anti-static brush Handrail speed monitor 

Emergency stop buttons Skirting brush 

Pallet reversing fences VVVF control 

Handrail anti-static roller Auto start 

Service brake release contact Outside cladding 

Soft stop Safety brake on main shaft 

 Traffic light 

 Comb light 

 Skirting lighting (LED dot lighting) 

 Landing plate contact 

 Handrail broken contact 

 Float contact 

 Drive chain contact 
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DESIGN DRAWINGS 

MOVING WALKS - INCLINED TRANSITION - COMMERCIAL 

 

 

 

 

 

 

  

NOTE: 

1. Height above sea level of the placed moving walk 

is to be no greater than 1,000m. 

2. If one of the following situations is met, the 

dimensions with mark * shall be extended 500 

mm 

a. Double drive 

b. VVVF 

3. Client shall provide the intermediate support 

base which can be made of reinforced concrete 

or metallic structure in the correct position in 

case of horizontal distance L is over 10m. 

4.  The requirements of moving walks and building 

interfaces accord with national standard EN115-

1: 2008 + A1: 2010. 

A 800 1,000 

B 1,037 1,237 

C 1,345 1,545 

D 1,400 1,600 

E 1,920 2,120 

 

A Reaction Force (kN) 

800 

R1=3.45 x L2+12.5 

R2=3.45 x L1+4 

R3=4 x L+14.5 

1,000 

R1=3.85 x L2+14 

R2=3.85 x L1+4.5 

R3=4.15 x L+15.5 

Notes:  

1. L, L1, L2 is in metres 

2. L1 and L2 not to exceed 10 m 

3. Applicable in case of one intermediate 

support 

 

Item No A L FF KK 

6510 10° H x 5.671+2,650 4,250 17,700 

6511 11° H x 5.145+2,555 4,150 16,700 

6512 12° H x 4.705+2,475 4,000 15,800 
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MOVING WALKS - FLAT TRANSITION – COMMERCIAL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

NOTE: 

1. Height above sea level of the placed moving walk 

is to be no greater than 1,000m. 

2. If one of the following situations is met, the 

dimensions with mark * shall be extended 500 

mm 

a. Double drive 

b. VVVF 

3. Client shall provide the intermediate support 

base which can be made of reinforced concrete 

or metallic structure in the correct position in 

case of horizontal distance L is over 10m. 

4.  The requirements of moving walks and building 

interfaces accord with national standard EN115-

1: 2008 + A1: 2010. 

A 800 1,000 

B 1,037 1,237 

C 1,345 1,545 

D 1,400 1,600 

E 1,920 2,120 

 

A Reaction Force (kN) 

800 

R1=3.45 x L2+12.5 

R2=3.45 x L1+4 

R3=4 x L+14.5 

1,000 

R1=3.85 x L2+14 

R2=3.85 x L1+4.5 

R3=4.15 x L+15.5 

Notes:  

1. L, L1, L2 is in metres 

2. L1 and L2 not to exceed 10 m 

3. Applicable in case of one intermediate 

support 

 

Item No A L FF KK 

6500 10° H x 5.671+3,945 4,750 17,700 

6501 11° H x 5.145+3,755 4,550 16,700 

6502 12° H x 4.705+3,595 4,500 15,800 
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MOVING WALKS - HORIZONTAL – COMMERCIAL USE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Inclinded Balaustrade 

A 1,000 1,200 1,400 

B 1,310 1,510 1,710 

C 1,595 1,795 1,995 

D 1,670 1,870 2,070 

 

A 1,000 1,200 1,400 

 Reaction Force (kN) 

R1 55 64 73 

R2 53 61 69 

R3 90 110 125 

R4 5 5 5 

 

Vertical Balaustrade 

A 1,000 1,200 1,400 

B 1,237 1,437 1,637 

C 1,595 1,795 1,995 

D 1,670 1,870 2,070 

 

NOTE: 

1. Mark: 

 Mark *1: Supports need to be in true level 

 Mark *2: If there is a pit, the pit needs to be water proof 

and  smooth 

 Mark *3: If dimension D is changed, the dimension marked 

 should be adjusted 

2. According to EN115, the entrance of both landings must 

have enough area to facilitate the traffic flow 

3. Dimensions with mark* should  be extended 500 mm in 

case VVVF or double drive 

4. All dimensions refer to finished dimensions, in mm 



 

 

 


