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Abstract— The elevator should be developed, which will be 

worked without any kind of fuel or any kind of alternative 

energy sources. According to the survey, there is a very big 

problem with electricity in rural areas. In such areas there is 

need to develop an elevator which will work without 

electricity. According to the various reports and studies the 

strength of the worm gears is more than that of the spur gears. 

So the use of the worm gears in lift should be done. The 

efficiency and strength of the 2 kg of worm gear is equal to 

the lifting of 120kg. There is need to use the worm gears for 

further modification & development of Existing Elevator 

Mechanism. 
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I. INTRODUCTION 

There are many types of fuels such as petrol, Diesel, 

kerosene, coal and LPG. Electricity is considered as an 

alternative source of fuel under the ACT 1992 also. The 

electricity is produced from the various types of energy 

sources including natural gas, coal, nuclear energy, wind 

energy, hydro-power, as well as solar energy, and it is stored 

as hydrogen or in batteries. In future, there is a risk of 

vanishing the fossil fuels like petrol, diesel, kerosene, and 

natural gases. Because these are non-renewable forms of 

energy sources. This source of energy is depleting at a very 

rapid rate and after some decades they will completely 

exhausted. So every human being should be prepared for 

these challenges. The elevator should be developed, which 

will be worked without any kind of fuel or any kind of 

alternative energy sources. According to the survey, there is 

a very big problem with electricity in rural areas. In such areas 

there is need to develop an elevator which will work without 

electricity.  

 Gears are the most commonly used mechanical 

devices for transmitting of motion and power in the 

industries. Gears have enormous industrial scope right from 

small watches to heavy lifting machines. 

 Amongst the various types of gears, spur gears are 

easy to manufacture and can be used for transmission of 

motion or power from one shaft to another. Various stresses 

are developed at the mating surfaces (tooth) of the gears 

during the operation. These stresses may result in its failure. 

This failure of gears can cause the entire system breakdown. 

Hence, it is important to minimize the chances of such 

mishaps and it can be achieved by increasing the strength of 

the gears.  

 According to the various reports and studies the 

strength of the worm gears is more than that of the spur gears. 

So the use of the worm gears in lift should be done. The 

efficiency and strength of the 2 kg of worm gear is equal to 

the lifting of 120kg. There is need to use the worm gears for 

further modification & development of Existing Elevator 

Mechanism.  

 

II. A REVIEW ON THE VARIOUS PARTS OF ELEVATOR 

Several researchers have studied about the elevator & the 

detailed literature review is discussed in this section. 

A. Lead Screw 

Lead screws are used as a linkage in a machine to convert 

linear motion into rotary motion. Lead screws are also called 

as power screws or translation screws. In these there is a 

sliding contact between the male and the female screws and 

hence there are larger frictional losses compared to other 

linkages. They are commonly used in vices, presses, jacks 

another light to intermediate applications. Sometimes, lead 

screws are used with half/split nut which allows the nuts to 

be disengaged from the threads and move axially when 

needed. 

 Geometry of screw threads define their type V-

threads are less suitable for screws than other such as ACME 

because they have of more frictional losses. Nevertheless, the 

V-threads are successfully used in small applications like 

micro-lathes and micro-mills. 

 Square threads, ACME threads and buttress threads 

are the other forms of power screws which are extensively 

employed in the industries and had wide range of 

applications. 

B. Elevator Safety Mechanism 

Use of modern day elevators and lifts makes it easy for the 

users/residents of the high rise buildings by facilitating their 

movement. However, accidents due to malfunction, human 

error etc. In the lift and elevators are a major cause of concern. 

It has been reported that every year 30 peoples die and many 

other suffer injuries in the elevator accidents. Enhancing the 

safety of the use of elevator accidents is a vital task. 

 Most of the elevator accidents are due to the cable 

break. Thus, in the year 1852 Elisha graves Otis designed the 

first safety of elevators. The system involved a spring 

operated cams that engage the guide rails in an elevator shaft 

in case of cable break. 

 Other safety mechanisms concentrate on reducing 

the accidents caused due to the fast moving lifts. Speed 

governors and safety gears are used in this process. When a 

descending lift exceeds the specified speed, the governor will 

lock the governor rope that will actuate the safety gear and it 

will grip the guide rails firmly and stops the lift safely. 

 Furthermore, the modern elevators are equipped 

with electronic sensors and their operations are controlled by 

the electro-magnetic mechanism. But failure of these sensors 

can affect the monitoring and control of the lift operations, 

hence, a periodic maintenance schedule should be adopted to 

lessen the chances of lift accidents.    
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C. Design Optimization of Worm Gear Drive with Reduced 

Power Loss 

Power loss is one of the critical issues. Due to power loss total 

efficiency of worm gear drive is reduced. So in this project 

they used simulated annealing (SA) to minimize the power 

loss of worm gear drives. They considered gear tooth number, 

coefficient of friction and helix angle the design variables. 

And this shows that simulated annealing (SA) is more logical 

in attaining (achieve) optimal design values for worm gear 

drive for reducing power loss.  

 The most of the used of the worm gear drives in the 

transmission system. The reason behind is the ability to 

achieve high reduction ratio with compact size. For this 

project/paper they used many literatures available related to 

past project/paper done on design optimization of various 

gear drives. They used algorithm in the design optimization 

of worm gear. After used this it shows good performance in 

implementing the design problem. And attained result shows 

that the performance of simulated annealing is better in 

comparison with other approaches used earlier for power loss 

minimization of worm gears.   

D. Optimum Design of Worm Gears with Multiple Computer 

Aided Techniques 

First they used finite element analysis (FEA) method. It’s 

useful method to analyze the strength of worm gear. The 

reason behind this is it’s usually time consuming, difficult for 

parametric design. To overcome this problem, artificial 

neural network and genetic algorithm are used in this research 

to optimize worm gear design based of finite element 

analysis. A new type of worm drive involute helical gear, is 

taken as a vehicle to illustrate the approach developed an 

involute cylindrical is get an involute helical gear in 

investigated in this research. 

 Finite element analysis (FEA) may require large 

amount of computer time to achieve high calculation 

accuracy. Finite element analysis (FEA) for worm gear 

design and analysis is of time consuming.  

E. Modeling the Aggregated Power Consumption of 

Elevators 

This paper suggests a bottom-up framework for forming the 

gathered power intake of a fleet of elevators. The paper has 

two aims. Enhancing the research related to the power 

efficiency of elevators and providing modeling methods and 

analytical thoughts for load modeling of elevators from the 

viewpoint of power systems and urban energy systems. 

 Elevators (lifts) are highly intermittent electric 

power consumers. When transporting passengers, the 

instantaneous power consumption can be thousand times 

more than during standby. Moreover, each trip has a fairly 

unique power profile due to differences in loading, direction, 

and duration. This property prevents the straightforward 

analysis of instantaneous power demand of elevators and 

elevator groups. Consequently, the long-term energy 

consumption of these vertical transportation devices is 

blurred, and, for example, the effectiveness of energy 

efficiency improvements on individual installations, let alone 

the whole elevator stock, is uncertain. 

 The importance of modeling the elevator power 

demand and refining their energy adeptness has been 

enlarged by their increasing role in the modern, urban society 

with the heightened demand for ”green” products by the 

customers. 

F. Methods of Increasing the Efficiency of Worm Gears 

Worm gears are used widely in the industries like hydraulic, 

lifting & transport machines, automotive, machine tools etc. 

for their quiet & smooth operation. The Major-disadvantage 

of worm gears is that they have relatively low co-efficient of 

performance which affects the. Efficiency of their use. 

Methods of increasing the efficiency of worm gears is L. 

Othkidach, B. Baikova authored the ways to improve the 

efficiency of worm gears by analysing the scientifically 

obtained experimental data & the hypothesis. The idea of 

hypothesis is to establish a special clip in the area of 

engagement of worm gears and the worm wheels, which 

creates an isolated area of excess pressure of the oil flow. Use 

of this special clip enables the creation of a stable oil film 

which lowers the friction between the mating surfaces. To 

support this hypothesis an experiment. 

G. Analysis of Spur Gears 

Gears generate high stresses at the tooth mating positions as 

they amend to the rotation rate of the housing shaft. Toothed 

spur gears can be used for power transmission with high 

velocity ratio. Hertz contact stresses, Lewis bending 

equation, AGMA equation are a few of the many methods 

adopted to determine the contact stresses.  

 Studies were also conducted on redistribution of 

stresses by introducing the stress relieving features on the 

stressed zones. The motive of this study was to identify the 

magnitude of stresses developed during boring, facing, and 

other lathe operations using spur gears. 

 Study on contact stress analysis was conducted 

by Seok-chulHwanga on a pair of mating gears in 

rotation. He investigated respective variation of contact 

stress analysis for helical and spur gears with the different 

contact positions. He carried out FEA analysis using 

AGMA (American Gear manufacturer association) equation. 

 In another study by Prashant Kumar Singh, the 

thermal & wear behaviour of the gears was studied at 

different torque levels and Rpm. 

 Study to minimize the wear of gear teeth was done 

by R. Prabhu Sekar. His study includes a detailed parametric 

approach between standard & non-standard gears I.e., it 

compares the results of FEM & Analytical approach. His 

study suggested the possible enhancement of wear resistance 

of the gears. 

 Till date various other studies and researches 

have been undertaken by the scholars and researchers 

to improve the performance of the gears and 

minimize its wear & tear. 

H. Review on Design and Efficiency Improvement of Worm 

and Worm Wheel 

They studied lots of research paper about worm and worm 

wheel of gear motor. The design of worm gear is cylindrical 

gears with spiral thread and these gears are used in 

application where high speed revolution is required. After 

deep observation they found out that worm can spin the worm 

wheel but it cannot turn the worm. The researchers found out 
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and proposed the method for effective and improved design 

of worm gearboxes using various methods such as tribology 

analysis and geometry. They also found that the worm and 

worm wheel studies needs the assumptions for performance 

of worm and worm wheel for gear motor. 

 They also found out the way to design worm and 

worm wheel of motor. Researchers found out some 

techniques to improve efficiency of worm gears. They studied 

only about worm and worm wheel and not all types of gears. 

They also didn’t compare worm and worm gears with other 

type of gears. 

I. Design and Development of Lift without Electricity 

They concluded that now a days all the elevators present in 

society needs electricity to run. They studied about various 

types of elevators such as hydraulic elevators, traction 

elevators, Pneumatic elevators, geared elevators etc. Now a 

days the hydraulic elevators are used in societies. These 

researchers found out some drawbacks in these elevators – 

these are complex, difficult to maintain, high maintenance 

cost, need of electricity to run and cost of that elevators is 

more. The main reason and aim of researcher is to 

reduce cost, use of conventional systems, reduce or save 

electricity. According to them this elevator is very useful in 

rural areas because there is very big problem of electricity. In 

those areas there are many problems so they developed a lift 

which work without electricity. There are many types of 

elevators but all need electric energy to run but we do not see 

that type of elevator. From that paper we learnt how to design 

and develop a lift without electricity and understand 

importance of elevator which works without electricity. But 

in this paper there are some drawbacks. They used a helical 

gear. The efficiency and strength of helical gear is less than 

worm gear. 

J. Comparatively Analysis of Ball Screw and Lead Screw 

They studied a number of research papers about it. They 

found out some result about ball screw and lead screw. 

According to the researcher’s a lead screw has a low 

coefficient of friction and ball screw has more coefficient of 

friction. They studied in detailed about the lead screw and ball 

screw. The basic function of lead screw is to convert rotary 

motion into the linear motion. Researcher’s found out that 

areas where the lead screw are used and after deeply study on 

it they found out its advantages and some drawbacks. 

Advantages are large load carrying capacity, it is simple to 

design, easy to manufacture precise and accurate linear 

motion smooth and quite in operation. Etc. 

 After complete study about lead screw they studied 

about the recirculating ball screw. In this studies, they told 

function of recirculating ball screw, advantages of ball screw 

and disadvantage of ball screw. The function of recirculating 

ball screw is convert the rotary motion into linear motion it 

means function of both screw is same but which one is best 

and effective is the most important point researcher’s found 

out some advantages of ball screw, that they have high 

efficiency (more than 90%). It has a low wear and tear 

requires the less starting torque. They can be used for high 

speed operation. According of that studies the ball screw are 

best than the lead screw. Where the high speed operation is 

needed there will be ball screw are very good.  

K. Design and Fabrication of Elevator Safety Mechanism 

They have studied a number of research paper about it. Many 

research activity wore developed in order to study the 

elevator safety mechanism. In regular life we seen that many 

of peoples are living in the tall buildings in this kind of 

building’s they need a lift but according to the us bureau of 

labour statistic and cpsc, there are 27 peoples were killed in 

part of decade in elevator accidents each year. Injuries from 

the elevator affects about 10200 peoples every year. That’s 

why we need to developed a elevator safety mechanism. 

Some researchers found out the safety mechanism of the 

elevator. In 1852 Elisha graves of is designed a first safety 

mechanism. There a different safety mechanism of elevator 

which one working on electronic sensor, computerised 

mechanism, buffer speed governors and safety gears etc.  

 They are researcher’s invested a new mechanism is 

fully mechanical mechanism. They used rack and pinion 

mechanism for safety of elevator were the lift is failed by 

there is cut-off; and due to this person is trapped in elevator. 

Sometimes it happens in middle of two floors. To overcome 

this problem. The rack is attached to wall and pinion is 

attached to lift. Whenever the lift is in working at that time 

rack and pinion meshed with each other so the linear motion 

of pinion converted into the electrical energy and that will be 

stored in battery so whenever there is power cut-off, the 

stored energy is used for this purpose. 

L. Analysis and Modification of Spur Gear Design 

Spur gear is cylindrical shaped gear in which the teeth are 

parallel to the axis. It is easy to manufacture and it is mostly 

used in transmitting power from one shaft to another shaft.in 

this paper. For improvement in performance, researchers 

design and manufacture a efficient spur gears and they also 

modify the design of spur gears. As we know that, spur gears 

wear due to the rubbing occurring between the meshed gears. 

Or by there is some unwanted materials like dust particles, 

burrs etc. all like are reduces the efficiency and life of the 

gears. This paper presents an application of reverse 

engineering approach for reconstruct the spur gear 3D CAD 

model using scanned data. A gear has been scanned using 

PICZA 3D laser scanner (RolandLPX60). This method is told 

in that paper for modification of spur gears design. In this 

paper they have studied comparative analysis of spur gears 

and a short overview of the major modification was given. 

According to this paper we conclude that analysis software 

can be used for other analysing purpose. 

III. COMPARISON OF MATERIALS USED & EFFICIENCY FOR 

GEARS  

The worm gears are widely used in industries where the 

lifting and transportation of materials operation is carried out. 

Because worm gears are efficient in operation. An isolated 

area of excess pressure of oil flow about engagement of worm 

gears and worm wheels enables the creation of constant oil 

fill. This system lowers the friction between mating surfaces. 

The gear generates large amount of stresses at its tooth mating 
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IV. METHODOLOGY 

 

V. CONCLUSION 

The worm gears are widely used in industries where the 

lifting and transportation of materials operation is carried out. 

Because worm gears are efficient in operation. An isolated 

area of excess pressure of oil flow about engagement of worm 

gears and worm wheels enables the creation of constant oil 

fill. This system lowers the friction between mating surfaces. 

The gear generates large amount of stresses at its tooth mating 

position during the operating mechanism. Hertz Contact 

stresses. Lewis bending equation, AGMA (American Gear 

Manufacturer Association) are the few methods adapted to 

determine contact stresses. The lead screw can be used in this 

mechanism of elevator. The lead screw have large amount of 

load carrying capacity. They are simple in design. The lead 

screws are easy to manufacture precisely. Lead screw have 

accurate linear motion. 

 Safety is the main factor should be considered in 

elevator mechanism. Some mechanisms were developed with 

consideration of safety. Speed governor safety-gears 

mechanism, electromagnetic mechanism are the safety 

mechanisms can be used.  The strength of 2kg worm gear is 

equal to the lifting of 120kg. The Elevator can be 

manufactured by considering all aspects mentioned in this 

paper. This with give ease of operation & Cost effectiveness 

to user. 
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