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Abstract— The design and construction of an elevator. 

Elevator is a device that efficiently moves in building, 
vessel, or other structures. They are generally powered by 

electric motors that either drive traction cables or 

counterweight systems like a hoist, or pump hydraulic fluid, 

or raise a cylindrical piston in the form of a jack. During the 

industrial era, the development of elevators was led by the 

need for movement of raw materials including coal and 

lumber from the hillsides. The technology developed by 

these industries and the introduction of steel beam 

construction worked together to provide the passengers 

freight elevators in use today. The construction and 

installation of other systems of elevator in existence are 

quite expensive compared to the conventional system. In 
This Project work we are aimed to developing an elevator 

that does not use and electricity or any hydraulic system but 

more to the conventional system in order to save cost in 

construction, installation and maintenance. No electricity is 

the main objective work in the elevator process. In our day 

to day life we use conventional Lift which works on 

conventional energy mainly on electricity which is our daily 

source for travelling inside a building. But in village areas 

electricity is not present continuously. Also for People 

leaving in economic class society cannot afford lift in their 

society due to its bill and maintenance. Hence we have 
design a non-conventional lift. The lift, which can work 

without electricity by using several mechanisms. This type 

of system is just to eliminate electricity. 
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I. INTRODUCTION 

Elevators of nowadays are constructed by using hydraulic 

and other complex systems. What we try to establish to 
develop an elevator that does not use the hydraulic system 

but more to the conventional system. The system that will be 

used in the course of this paper is the pulley system to lift. 

The reason for this includes the following: The systems of 

other elevator are complex and difficult to maintain; cost of 

maintaining an elevator is high and takes time to maintain; 

the construction and installation of other system of elevators 

are quite expensive compared to the conventional system.  

Skyscrapers are symbols of technological 

development, employed the services of elevators the 

movement of people from one floor to another without 
which the construction of skyscrapers could have been 

rendered useless. Consequently the purpose of this paper is 

to design and construct a convectional elevator. The 

materials used in the fabrication are steel bar, hollow bar, 

pulley, rope, wheel, and bearing. The first reference to an 

elevator is in the works of the Roman architect Vitruvius. In 

some literary sources of later historical periods, elevators 

were mentioned as cabs on a hemp rope and powered by 

hand or by animals. In the middle 1800's, there were many 

types of crude elevators that carried freight, most of them 

ran hydraulically. The first hydraulic elevators used a 
plunger below the car to raise or lower the elevator. A pump 

applied water pressure to a plunger, or steel column, inside a 

vertical cylinder. Increasing the pressure allowed the 

elevator to descend. The elevator also used a system of 

counter-balancing so that the plunger did not have to lift the 

entire weight of the elevator and its load. 

The plunger, however, was not practical for tall 

buildings, because it required a pit as deep below the 

building as the building was tall. Later a rope-geared 

elevator with multiple pulleys was developed. In 1852, 

Elisha Otis introduced the safety elevator, which prevented 

the fall of the cab if the cable broke. The design of the Otis 
safety elevator is somewhat similar to one type still used 

today. On March 23, 1857 the first Otis passenger elevator 

was installed at 488 Broadway in New York City. 

An elevator shaft was included in the design for 

Cooper Union, because Cooper was confident that a safe 

passenger elevator would soon be invented. The shaft was 

cylindrical because Cooper felt it was the most efficient 

design. The first electric elevator was built by Werner von 

Siemens in 1880. The development of elevators 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 

elevators in use today. Elevators are classified based on their 

hoist mechanism; elevators can be rope dependent or rope-

free. There are at least three means of moving an elevator; 

traction elevator, hydraulic elevator and climbing elevator. 

Traction Elevators: These can be either geared or gearless: 

Geared traction machines are driven by AC or DC electric 

motors. Geared machines use worm gears to control 

mechanical movement of elevator cars by "rolling" steel 

hoist ropes over a drive sheave. 

II. LITERATURE REVIEW 

Vibration-Based Fault Detection for Flywheel Condition 

Monitoring [1] Flywheels is one of the promising energy 

storage devices for stabilizing the power quality of reusable 

energy, owing to their fast response time and high cycle 

lifetime. However, it can be catastrophic when they fail, 

because they store kinetic energy that can be released in a 

short amount of time. Data-driven monitoring techniques 
have been proposed to solve fault detection tasks in several 

types of rotation machinery with ball bearings. In contrast to 

traditional approaches using human-engineered features that 

require a high level of expertise, a data-driven approach 

requires no such prior knowledge. However, flywheels 

differ from typical rotation machinery because they use a 

magnetic or pivot bearing, and it is unclear whether a data-

driven method can be used to detect a fault. In the present 

study, the effectiveness of a data-driven fault detection 
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system for flywheels that use pivot bearings is evaluated. A 

flywheel fault progresses in several stages, and vibration 

data were collected for a flywheel running at each of those 
stages.               

A convolutional neural network (CNN) was 

exploited to detect a fault of the flywheel and identify a 

mode of the fault.cExperimental comparisons conducted 

using vibration signals from an actual flywheel 

demonstrated that faulty operational state observed at an end 

of the flywheel’s life can be detected with high accuracy 

using a data-driven method. 

Design of a stabilized flywheel unit for efficient 

energy storage [2] Authors developed a unit with rotating 

flywheel for storing energy and thus suppressing the 

discrepancy be- tween electricity supply and demand. The 
target of the development was to minimize the energy 

extracted from the flywheel for stabilization of remaining all 

five free degrees of freedom. In the described proof-of-

concept laboratory model, the levitation combines Maxwell 

(electromagnetic) and Lorentz (current in magnetic field) 

lifting forces. While the so far existing storage units spend 

on the stabilization much larger power, in the authors’ 

proof-of-concept design sufficed for the stabilization only 

hundreds of mill watts - not increasing significantly with 

increased flywheel size. Storing energy is inevitable, even at 

the scale of table-top storage units. The storing in kinetic 
energy of rotating flywheel is not a new idea, but met 

surprisingly many obstacles. Suspension of the flywheel on 

the magnetic bearing, which seemed to solve the problems 

associated with friction losses, encountered difficulties that 

arise from the Ears haw Theorem: passive magnets or 

electromagnets without complex control of all five degrees 

of freedom fail to be successful. The designs, instead, 

necessitate operating with external feedback loops — which 

requires also corresponding design features of the flywheel 

itself. Once the stabilization and control problems are 

mastered, the principle may bring significant number of 

advantages relative to other storage methods. There is 
perhaps the highest achievable specific energy – as high as 

500 kJ/kg. The principle allows for exceptionally rapid 

charging, limited only by the power of rotational machinery. 

Storage units are unaffected by temperature. Level of 

charging is simply and reliably measurable. Extremely rapid 

may be the discharging, capable of generating extremely 

high output power levels. 

III. PROBLEM STATEMENT 

According to the market lift machine, basically the lift 

machines nowadays are provided using the hydraulic system 

and other complex system. What try to do in this task is try 

to develop lift machines that not use electricity. Design Of 

better lift system without electricity.(with use of lead screw 

& pulley arrangement for up and down motion, preferable 

for economic class, for lowering society’s maintenance 

cost). 

IV. OBJECTIVE  

The purpose of this project is to practice a student that has 

been gathered before in solving problem using academic 

research and also to gain knowledge and skills. This project 

also important to train and increase the student capability to 

get information, research, data gathering and then solves a 

problem by doing the calculation. The final year project also 
will generate students that have capability to make a good 

report in thesis form or technical writing. It also can train 

student to create in design, fabricate and analysis a new 

thing. The other thing, final year project will teach student 

to doing a task with independently in searching and 

expending the experience and knowledge. So the objectives 

of this project are:   

1) To design a better lift system without electricity  

2) To use dead weight for up and down motion 

3) For lowering society maintenance cost 

4) Preferable for economic class 

V. 2D MODEL OF LEAD SCREW ARRANGEMENT  

 
Fig. 1: Lead Screw Arrangement 

We select the lead screw because it has self-locking 

property. Another component Bevel gear we select straight 

bevel gear because it has 90% efficiency. Another 

component Belt and Pulley arrangement for transmitting 

motion. We use timing belt because it has property it does 

not Slip. 

When a person comes in a lift he want to go II 

Floor there is Handle in a lift he has to rotate in clockwise 

direction due to this rotation the motion is transferred by 
pulley to lead screw then lift will moves upward. Once the 

person reach II floor then he exit from the lift. If now, lift at 

II Floor the Person is at ground floor he have to go at I or II 

floor then he call the lift at ground floor by rotating the 

Pulley in Anticlockwise direction this motion is transferred 

by Wire rope to lead screw then lift comes at ground Floor. 

Then person enter in a lift and reach his destination 
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VI. 3D MODEL 

 

VII. DESIGN CALCULATION 

A. Belt & Pulley: 

From design data book V.B.Bhandari page no. – 13.12 

V Belt – Z type of belt 

D 1 = 50mm, D 2 = 85mm, N 1 =1440 rpm 

We know that, D 1 / D 2 = N 2 / N 1 

N 2 = 847.06rpm 
From table no. 13.25, L= 405mm, C = 407mm 

We know that, α =sin -1 (r 1 -r 2 /C) 

α= 2.4677 

θ = 180 – 2* α = 175.0646 

We know that T 1 = Tension on tight side 

T 2 = Tension on slack side 

T 1 / T 2 = e (µθ/sinβ) = 4.1618 

T 1 = 4.1618 T 2 

P = (T 1 - T 2)* V 

Where V = π*D*N/60 = 3.77m/s 

746 = (4.1618 T 2 - T 2)*3.77 
T 2 = 62.58N 

T 1 = 260.46N 

B. Shaft 

Material of shaft = M.S. 30C8 

Tensile strength (sut) = 570 mpa  

Shear strength (T) = 0.18 sut 
Calculation  

 Shear strength (T) = 0.18*570 

103 mpa  

Σ=170mpa   

Σ = F/A 

Considering system load as 20 kg  

Taking diameter from design book data  

Page no 331 table 3.1 

As 20 mm 
A= 314.3 mm^2 

F= 196.2 N 

Design is safe so the shaft is selected. 

C. Bearing Selection 

From table no. 15.10, Page no. 15.7 we select the deep 

groove ball bearing having 
Dimensions as 

d = 20mm, D = 52mm 

Bearing Designation = 6304 

VIII. FUTURE SCOPE  

1) Now a days the lift are working on electricity and 

hydraulic operated the lift are high amount of electricity 

consumed, in the future electricity making sources are 

reduces, due to this reduction of sources lack of 
electricity.  

2) Therefore we use mechanical elements and create lift 

assembly that type of lift is used in Rural areas where 

not electricity continuously present.  

3) This lift is totally free from electricity. 
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