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ABSTRACT 

Because of the increase in population, the number of :flats increases and 

their number of floors increases. As a result of these, lift becomes vital in 

most of countries. 

For this reason, lift and its principles are introduced and a miniature 

version was created. It works same as the normal lift so by using it, some 

demonstrations can take place for normal size lift. 

For this purpose normal size lift's parts are obtained and created a 

simple but functional miniature lift. When thinking on first instant, it seems 

easy to create a lift by combining parts but it is not. All the parts should be 

connected and worked simultaneously. When deciding what to use, it is 

needed to be very careful. It is still a developing industry so there are some 

missing things as well. 

There are several problems during project such as when using the parts, 

they are designed for bigger size lift so the size of the lift was keep changed 

and at the end the lift become 1.60m tall which could not call miniature 

anymore. But overall it is a successful and useful project. 
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INTRODUCTION 

To create a smaller version of something is not very easy. It may be 

more useful than bigger version but it has problems. Each part should be 

redesigned and every component's working ideas should take consider 

carefully. 

We decide to design a miniature lift so new methods can be tired on it, 

tests can take place on it and even by changing parts with broken ones, it 

can be observed & tested on it. 

This thesis' main aim is to show how a small lift can be created and as 

it is almost same working same as normal size show how a lift can be 

created and show working principles 

The thesis consists of the introduction, two chapters and conclusion. 

The chapter 1 introduces in details the principle of lift, its properties, its 

types and where it can be used. There is enough background information to 

understand further parts. 

The chapter 2 studies the parts that used during the project. It gives 

sufficient information on parts and their working principles. Also simply 

explain the method which is used to place components and do the 

connections. 

The conclusion presents contribution of the authors and practical 

realizations. 
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1. LIFTS 

1.1 History of The Lifts (Elevators): 

Figure 1.1: Elisha Otis' lift patent drawing, 15 January 1861. 

The first reference to a lift is in the works of the Roman architect 

Vitruvius, who reported that Archimedes built his first lift, probably, in 236 

B.C. In some literary sources of later historical periods, lifts were mentioned as 

cars (cabin) on a hemp rope and powered by hand or by animals. It is supposed 

that lifts of this type were installed in the Sinai monastery of Egypt. In the 17th 

century the prototypes of lifts were located in the palace buildings of England 

and France. 

In 1793 Ivan Kulibin created a lift with the screw lifting mechanism for 

the Winter Palace of Saint Petersburg. In 1816 a lift was established in the 

main building of sub Moscow village called Arkhangelskoye. In 1823, an 

"ascending room" made its debut in London. 

Henry Waterman of New York is credited with inventing the "standing 

rope control" for a lift in 1850. 



In 1853, Elisha Otis introduced the safety lift, which prevented the fall 

of the car if the cable broke (see figure 1). The design of the Otis safety lift is 

somewhat similar to one type still used today. A governor device engages 

knurled rollers; locking the lift to its guides should the lift descend at excessive 

speed. He demonstrated it at the New York exposition in the Crystal Palace in 

1854. 

On March 23, 1857 the first Otis passenger lift was installed at 488, 

Broadway in New York City. The first lift shaft preceded the first lift by four 

years. Construction for Peter Cooper's Cooper Union building in New York 

began in 1853. A lift shaft was included in the design for Cooper Union, 

because Cooper was confident that a safe passenger lift would soon be 

invented. The shaft was cylindrical because Cooper felt it was the most 

efficient design. Later Otis designed a special lift for the school. Today the Otis 

Lift Company, now a subsidiary of United Technologies Corporation, is the 

world's largest manufacturer of vertical transport systems. 

The first electric lift was built by Werner von Siemens in 1880. The 

safety and speed of electric lifts were significantly enhanced by Frank Sprague. 

The development of lifts was led by the need for movement of raw 

materials including coal and lumber from hillsides. The technology developed 

by these industries and the introduction of steel beam construction worked 

together to provide the passenger and freight lifts in use today. 

In 1874, J.W. Meaker patented a method which permitted lift doors to 

open and close safely. U.S. Patent 147,853 

In 1929, Clarence Conrad Crispen, with Inclinator Company of 

America, created the first residential lift. Crispen also invented the first 

inclined stair lift 

1.2 First Designs: 

Lifts began as simple rope or chain hoists. A lift is essentially a 

platform that is either pulled or pushed up by a mechanical means. A modem 
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day lift consists of a car (also called a "cage" or "cab") mounted on a platform 

within an enclosed space called a shaft, or in Commonwealth countries called a 

"hoist way". In the past, lift drive mechanisms were powered by steam and 

water hydraulic pistons. In a "traction" lift, cars are pulled up by means of 

rolling steel ropes over a deeply grooved pulley, commonly called a sheave in 

the industry. The weight of the car is balanced with a counterweight. 

Sometimes two lifts always move synchronously in opposite directions, and 

they are each other's counterweight. 

The friction between the ropes and the pulley furnishes the traction 

which gives this type of lift its name. 

Hydraulic lift uses the principles of hydraulics to pressurise an above 

ground or in-ground piston to raise and lower the car. Roped Hydraulics use a 

combination of both ropes and hydraulic power to raise and lower cars. Recent 

innovations include permanent earth magnet motors, machine room-less rail 

mounted gearless machines, and microprocessor controls. 

Which technology is used in new installations depends on a variety of 

factors. Hydraulic lifts are cheaper, but installing cylinders greater than a 

certain length becomes impractical for very high lift hoistways. For buildings 

of much over seven floors, traction lift must be employed instead. Hydraulic 

lifts are usually slower than traction lifts and the oil need to cool down when 

travelling longer distances. 

Lifts are a candidate for mass customisation. There are economies to be 

made from mass production of the components, but each building comes with 

its own requirements like different number of floors, dimensions of the well 

and usage patterns. 

1.3 Uses of Lifts 

1.3.1 Passenger Service 

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

Passenger lifts capacity is related to the available floor space. Generally 
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passenger lifts are available in capacities from 450 to 2,727 kg (1,000 to 6,000 

lb) in 230 kg (500 lb) increments. Generally passenger lifts in buildings eight 

floors or less are hydraulic or electric, which can reach speeds up to 1.0 mis 

(200 ft/min) hydraulic and up to 2.5 mis (500 ft/min) electric. In buildings up 

to ten floors, electric and gearless lifts are likely to have speeds up to 2.5 mis 

(500 ft/min), and above ten floors speeds begin at 2.5 mis (500 ft/min) up to 10 

mis (2000 ft/min). 

Sometimes passenger lifts are used as a city transport along with 

funiculars. For example, there is a 3-station underground public lift in Yalta, 

Ukraine, which takes passengers from the top of a hill above the Black Sea on 

which hotels are perched, to a tunnel located on the beach below. 

1.3.1.1 Types of Passenger Lifts 

System Design CQncept 

I :;! 
J 

Figure 1.2: The former Centre's twin towers used sky lobbies, located on the 

44th and 78th floors of each tower. 

Passenger lifts may be specialized for the service they perform, 

including: Hospital emergency (Code blue), front and rear entrances, double 

decker and other uses. Cars may be ornate in their interior appearance, may 

have audio visual advertising, and may be provided with specialized recorded 

voice instructions. 



An express lift does not serve all floors. For example, it moves between the 

ground floor and a skylobby, or it moves from the ground floor or a skylobby 

to a range of floors, skipping floors in between. 

1.3.1.2 Entrapment 

All lifts are required to have communication connection to an outside 

24 hour emergency service, automatic recall capability in a fire emergency, and 

special access for fire fighters' use in a fire. Lifts should not be used by the 

public if there is a fire in or around the building, and as such numerous 

building codes require signs near the lift to state as much. However, emergency 

evacuations in some countries do allow the use of special 'fire lifts'. 

1.3.1.3 Capacity 

Residential lifts may be small enough to only accommodate one person 

while some are large enough for more than a dozen. Wheelchair, or platform 

lifts, a specialized type of lift designed to move a wheelchair 1.8 m (6 ft) or 

less, often can accommodate just one person in a wheelchair at a time with a 

maximum load of 455 kg (1000 lb). 

1.3.2 Freight Lifts 

A freight lift ( or goods lift) is a lift designed to carry goods, rather than 

passengers. Freight lifts are often exempt from some code requirements and 

from some of the requirements for fire service. However, new installations 

would likely be required to comply with these requirements. Freight lifts are 

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

passengers is prohibited, 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. Although hydraulic 

freight lifts exist, electric lifts are more energy efficient for the work of freight 

lifting. 
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1.3.3 Vehicle Lifts 

Figure 1.3: a vehicle lift in a local car shop 

A car lift is installed where ramps are considered space-inconservative 

for smaller buildings (usually in apartment buildings where frequent access is 

not an issue). The car platforms are raised and lowered hydraulically and are 

connected to chained steel gears (resembling bicycle chains in appearance). In 

addition to the vertical motion, the platforms can rotate about its vertical axis 

(up to 180 degrees) to ease driver access and/or accommodate building plans. 

Most parking lots of this type cannot accommodate tall or heavy vehicles, like 

SUVs. 

1.3.4 Boat Lifts 

In some smaller canals, boats and small ships can pass between 

different levels of a canal with a boat lift rather than through a canal lock. 
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1.3.5 Aircraft Lifts 

Figure 1.4: An FIA-18C on an aircraft lift of the USS Kitty Hawk 

On aircraft carriers, lifts carry aircraft between the flight deck and the 

hangar deck for operations or repairs. These lifts are designed for much greater 

capacity than any ot~er lift ever built, up to 200,000 pounds of aircraft and 

equipment. Smaller lifts lift munitions to the flight deck from magazines deep 

inside the ship. 

1.3.6 Dumbwaiter 

A small freight lift is often called a dumbwaiter, often used for the 

moving of small items such as dishes in a 2-story kitchen or books in a multi 

story rack assembly. Passengers are never permitted on dumbwaiters. 

Modem dumbwaiters are generally driven by a small electric motor 

with a counterweight and their capacity is limited to about 340 kg (750 lb). 

Dumbwaiters are used extensively in the restaurant business and may also be 

used as book lifts in libraries or to transport mail or similar items in an office 

tower. These dumbwaiters can withstand heavy loads of up to 200 kg. 
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Dumbwaiters, especially older ones, may also be hand operated using a 

roped pulley, and they are often found in Victorian-era houses, offices and 

other establishments constructed when such devices were at their peak. 

1.3.7 Paternoster 

Figure 1.5: A paternoster in Berlin.from the 1970s 

A special type of lift is the paternoster, a constantly moving chain of 

boxes. A similar concept moves only a small platform, which the rider mounts 

while using a handhold and was once seen in multi-story industrial plants. 

1.3.8 Material Handling Belts and Belt Lifts 

A different kind of lift is used to transport material. It generally consists 

of an inclined plane on which a conveyor belt runs. The conveyor often 

includes partitions to prevent the material from sliding backwards. These lifts 

are often used in industrial and agricultural applications. When such 

mechanisms (or spiral screws or pneumatic transport) are used to elevate grain 

for storage in large vertical silos, the entire structure is called a grain lift. 

There have occasionally been lift belts for humans; these typically have 

steps about every seven feet along the length of the belt, which moves 

vertically so that the passenger can stand on one step and hold on to the one 
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above. These belts are sometimes used to carry the employees of parking 

garages, but are considered too dangerous for public use. 

1.4 Types of Lift Hoist Mechanisms 

In general, there are three means of moving a lift: 

a. Traction lifts 

b. Hydraulic lifts 

c. Climbing lift 

1.4.1 Traction Lifts 

• Geared and gearless traction lifts 

Geared Traction machines are driven by AC or DC electric motors. Geared 

machines use worm gears to control mechanical movement of lift cars by 

"rollirig" steel hoist ropes over a drive sheave which is attached to a gearbox 

driven by a high speed motor. These machines are generally the best option for 

basement or overhead traction use for speeds up to 2.5 mis (500 ft/min). 

Gearless Traction machines are low speed (low RPM), high torque electric 

motors powered mainly by AC or DC. In this case, the drive sheave is directly 

attached to the end of the motor. Gearless traction lifts can reach speeds of up 

to 10 mis (2,000 ft/min), or even higher. A brake is mounted between the 

motor and drive sheave (or gearbox) to hold the lift stationary at a floor. This 

brake is usually an external drum type and is actuated by spring force and held 

open electrically; a power failure will cause the brake to engage and prevent 

the lift from falling. 

In each case, cables are attached to a hitch plate on top of the car or may be 

underslung below a car and then looped over the drive sheave to a 

counterweight attached to the opposite end of the cables which reduces the 

amount of power needed to move the car. The counterweight is located in the 
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hoist-way and rides a separate rail system; as the car goes up, the 

counterweight goes down, and vice versa. This action is powered by the 

traction machine which is directed by the controller, typically a relay logic or 

computerized device that directs starting, acceleration, deceleration and 

stopping of the lift car. The weight of the counterweight is typically equal to 

the weight of the lift car plus 40-50% of the capacity of the lift. The grooves in 

the drive sheave are specially designed to prevent the cables from slipping. 

Traction is provided to the ropes by the grip of the grooves in the sheave, 

thereby the name. As the ropes age and the traction grooves wear, some 

traction is lost and the ropes must be replaced and the sheave repaired or 

replaced. 

Lifts with more than 100' of travel have a system called compensation. This 

is a separate set of cables or a chain attached to the bottom of the 

counterweight and the bottom of the lift car. This makes it easier to control the 

lift, as it compensates for the differing weight of cable between the hoist and 

the car. If the lift car is at the top of the hoist-way, there is a short length of 

hoist cable above the car and a long length of compensating cable below the 

car and vice versa for the counterweight. If the compensation system uses 

cables, there will be an additional sheave in the pit below the lift, to guide the 

cables. If the compensation system uses chains, the chain is guided by a bar 

mounted between the counterweight rails. 

1.4.2 Hydraulic Lifts 

There are mainly four types of hydraulic lifts. 

a. Conventional Hydraulic lifts were first developed by Dover Lift 

(now ThyssenKrupp Lift). They are quite common for low and 

medium rise buildings (2-8 floors), attain speeds of up to 1.0 mis 

(200 feet/minute), and use a hydraulically powered plunger to push 

the lift upwards. On some, the hydraulic piston (plunger) consists of 

telescoping concentric tubes, allowing a shallow tube to contain the 

mechanism below the lowest floor. On others, the piston requires a 



deeper hole below the bottom landing, usually with a PVC casing 

(also known as a caisson) for protection. 

b. Roped hydraulic lifts use a combination of ropes and hydraulics. 

c. Twin post hydraulic provides higher travel with no underground 

hole. 

d. Holeless hydraulic lifts do not require holes to be dug for the 

hydraulic cylinder. In most designs, the car is lifted by a pair of 

hydraulic jacks, one on each side of the lift. 

1.4.3 Climbing Lift 

A climbing lift is a self-ascending lift with its own propulsion. The 

propulsion can be done by an electric or a combustion engine. Climbing lifts 

are used in guyed masts or towers, in order to make easy access to parts of 

these constructions, such as flight safety lamps for maintenance. An example 

would be the Moonlight towers in Austin, Texas, where the lift holds only one 

person and equipment for maintenance. 

1.5 Controlling Lifts 

1.5.1 General Controls 

Figure 1. 6: A lift buttons made by Dover/ThyssenKrupp (with no thirteenth 

floor): A modern lift has buttons to allow passengers to select the desired floor. 

11 



12 

A typical modem passenger lift will have: 

• Call buttons to choose a floor. Some of these may be key switches (to 

control access). In some lifts, certain floors are inaccessible unless one 

swipe a security card or enters a pass code ( or both). In the Europe and 

other countries, call button text and icons are raised to allow blind users 

to operate the lift; many have Braille text besides. 

• Door open and door close buttons to instruct the lift to close 

immediately or remain open longer. In some lifts, holding the door 

open for too long will trigger an audible alarm. 

• A stop switch (not allowed under British regulations) to halt the lift is 

often used to hold a lift open while freight is loaded. Keeping a lift 

stopped for too long may trigger an alarm. Often, this will be a key 

switch. 

• An alarm button or switch, which passengers can use to signal that they 

have been trapped in the lift. 

Some lifts may have one or more of the following: 

• A lift telephone, which can be used (in addition to the alarm) by a 

trapped passenger to call for help. 

• A fireman's key switch, which places the lift in a special operating 

mode designed to aid fire-fighters. 

• A medical emergency key switch, which places the lift in a special 

operating mode designed to aid medical personnel. 

• Hold button: This button delays the door closing timer, useful for 

loading freight and hospital beds. 

• Call Cancellation: A destination floor may be deselected by double 

clicking. 

• RFID card reader, a security mechanism that enables the destination 

buttons only when an authorized security tag is detected. 

Other controls, which are generally inaccessible to the public ( either because 

they are key switches or because they are kept behind a locked panel), include: 
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• Switches to control the lights and ventilation fans in the lift. 

• An inspector's switch, which places the lift in inspection mode (this 

may be situated on top of the lift) 

• An independent service/Exclusive Mode will prevent the car from 

answering to hall calls and only arrive the selected floors in the panel. 

The door should stay open while parked on a floor. This mode may be 

used for temporarily transporting goods. 

• Up and down buttons, to move the car until the buttons are released. 

• Pass button, causes the car to temporarily ignore car calls while in 

motion. This is usually located inside the keyed panel and used in 

service lifts. However, this feature is automatically activated when the 

lift is full. 

• Start button - in serviced lifts, the car answers calls but the lift holds the 

door open until the Start button is pressed. 

1.5.2 Controls in early lifts 

Figure 1. 7: Manual pushbutton lift controls. 
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