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Abstract— in today’s hard and fast life “traffic” is a major 

problem. One cannot come out, if it stuck in between. This 

paper presents an ultimate design for lifting the electric 

vehicle vertically and turning it horizontally. The design 

assembly is installed inside the car. This machine is designed 

to support human beings by helping them from their tedious 

and back breaking works.  This paper presents the well-

designed prototype with best results. 
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I. INTRODUCTION 

A. DC Motor 

Dc plays a very vital role in all industrial environments. In 

modern sugar industries total automation is provided. All 

machineries conveyor belts crane crushers are driven by the 

dc motors/ac motors. But ac motors are controlled by variable 

frequency drives which are very expensive. 

 
Fig.  1: DC Motor 

Also DC motors provide higher torque as compared 

to ac motors. This is the reason why DC motors are preferred 

in industries. The conventional methods are to control the 

speed by varying the potentiometer. But all the times it is not 

possible to vary the speed manually because the operator may 

not be available near the control panel. Some wireless 

techniques are available like fiber optic communication, laser 

communication, FM communication, if communication 

mobile communication etc. but as far as the convenience is 

concerned the mobile communication is preferred as it is 

having a huge range. Thus the GSM communication for DC 

motor speed control is popularly used.The cars moving on a 

road sometimes need to take a turn if the person sitting inside 

wants to go back due to some reason. If the car is turned on 

wheels the space required for turning is more than the length 

of the car. If suppose, the road is not so broad, then turning 

on wheels is not possible.  The car goes ahead for a long 

distance then turns back where space is available. 

One simple way to turn the car at the same place is 

to lift the car vertically then turn on 1800, resulting in the 

change in direction. Then again the car is placed on the road. 

B. Power Supply 

Power supply is the first and the most important part of our 

project. For our project we require +5v regulated power 

supply with maximum current  rating 500 mA Following 

basic building  blocks are required to generated power supply. 

 
Fig. 2. Power Supply 

C. Screw Jack 

 
Fig. 3: Screw Jack 

Screw type mechanical jacks were very common for jeeps 

and trucks of World War II vintage. For example, the World 

War II jeeps (Willys MB and Ford GPW) were issued the 

"Jack, Automobile, Screw type, Capacity 1 1/2 ton", 

Ordnance part number 41-J-66. This jacks, and similar jacks 

for trucks, were activated by using the lug wrench as a handle 

for the jack's ratchet action to of the jack. The 41-J-66 jack 

was carried in the jeep's tool compartment. Screw type jack's 

continued in use for small capacity requirements due to low 

cost of production raise or lower it. A control tab is marked 

up/down and its position determines the direction of 

movement and almost no maintenance [1]. 

The virtues of using a screw as a machine, 

essentially an inclined plane wound round a cylinder, was 

first demonstrated by Archimedes in 200BC with his device 

used for pumping water. There is evidence of the use of 

screws in the Ancient Roman world but it was the great 

Leonardo da Vinci, in the late 1400s, who first demonstrated 

the use of a screw jack for lifting loads. 

Leonardo’s design used a threaded worm gear, 

supported on bearings, that rotated by the turning of a worm 

shaft to drive a lifting screw to move the load - instantly 

recognizable as the principle we use today. We can’t be sure 

of the intended application of his invention, but it seems to 

have been relegated to the history books, along with the 

helicopter and tank, for almost four centuries. 

D. Gear 

A gear or cogwheel is a rotating machine part having cut 

teeth, or cogs, which mesh with another toothed part to 

transmit torque, in most cases with teeth on the one gear being 

of identical shape, and often also with that shape on the other 

gear. 
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Fig. 4: Gear 

Two or more gears working in a sequence (train) are 

called a gear train or, in many cases, a transmission; such gear 

arrangements can produce a mechanical advantage through a 

gear ratio and thus may be considered a simple machine. 

Geared devices can change the speed, torque, and direction of 

a power source. The most common situation is for a gear to 

mesh with another gear; however, a gear can also mesh with 

a linear toothed part, called a rack, thereby producing 

translation instead of rotation. 

The gears in a transmission are analogous to the 

wheels in a crossed belt pulley system. An advantage of gears 

is that the teeth of a gear prevent slippage. 

When two gears mesh, and one gear is bigger than 

the other (even though the size of the teeth must match), a 

mechanical advantage is produced, with the rotational speeds 

and the torques of the two gears differing in an inverse 

relationship. 

In transmissions with multiple gear ratios—such as 

bicycles, motorcycles, and cars—the term "gear" as in "first 

gear" refers to a gear ratio rather than an actual physical gear. 

The term describes similar devices, even when the gear ratio 

is continuous rather than discrete, or when the device does not 

actually contain gears, as in a continuously variable 

transmission. Two meshing gears transmitting rotational 

motion. Note that the smaller gear is rotating faster. Although 

the larger gear is rotating less quickly, its torque is 

proportionally greater. One subtlety of this particular 

arrangement is that the linear speed at the pitch diameter is 

the same on both gears. 

E. Gear Materials 

Numerous nonferrous alloys, cast irons, powder-metallurgy 

and plastics are used in the manufacture of gears. However, 

steels are most commonly used because of their high strength-

to-weight ratio and low cost. Plastic is commonly used where 

cost or weight is a concern. 

 
Fig. 5: Gear Materials 

A properly designed plastic gear can replace steel in 

many cases because it has many desirable properties, 

including dirt tolerance, low speed meshing, the ability to 

"skip" quite well] and the ability to be made with materials 

that don't need additional lubrication. Manufacturers have 

used plastic gears to reduce costs in consumer items including 

copy machines, optical storage devices, cheap dynamos, 

consumer audio equipment, servo motors, and printers. 

Another advantage of the use of plastics, formerly 

(such as in the 1980s), was the reduction of repair costs for 

certain expensive machines. In cases of severe jamming (as 

of the paper in a printer), the plastic gear teeth would be torn 

free of their substrate, allowing the drive mechanism to then 

spin freely (instead of damaging itself by straining against the 

jam). 

This use of "sacrificial" gear teeth avoided 

destroying the much more expensive motor and related parts. 

This method has been superseded, in more recent designs, by 

the use of clutches and torque- or current-limited motors. 

F. Tooth Profile 

A profile is one side of a tooth in a cross section between the 

outside circle and the root circle. Usually a profile is the curve 

of intersection of a tooth surface and a plane or surface 

normal to the pitch surface, such as the transverse, normal, or 

axial plane. 

The fillet curve (root fillet) is the concave portion of 

the tooth profile where it joins the bottom of the tooth space.2 

The attainment of a non-fluctuating velocity ratio is 

dependent on the profile of the teeth. Friction and wear 

between two gears is also dependent on the tooth profile. 

There are a great many tooth profiles that provides a constant 

velocity ratio. In many cases, given an arbitrary tooth shape, 

it is possible to develop a tooth profile for the mating gear 

that provides a constant velocity ratio. However, two constant 

velocity tooth profiles are the most commonly used in modern 

times: the cycloid and the involute. The cycloid was more 

common until the late 1800s. Since then, the involute has 

largely superseded it, particularly in drive train applications. 

The cycloid is in some ways the more interesting and flexible 

shape; however the involute has two advantages: it is easier 

to manufacture, and it permits the center-to=center spacing of 

the gears to vary over some range without ruining the 

constancy of the velocity ratio. Cycloidal gears only work 

properly if the center spacing is exactly right. Cycloidal gears 

are still used in mechanical clocks. 

 
Fig. 6: Spur Gear Terminology 

An undercut is a condition in generated gear teeth 

when any part of the fillet curve lies inside of a line drawn 

tangent to the working profile at its point of juncture with the 

fillet. Undercut may be deliberately introduced to facilitate 

finishing operations. With undercut the fillet curve intersects 

the working profile. Without undercut the fillet curve and the 

working profile have a common tangent. 

https://en.wikipedia.org/wiki/Gear#Notes
https://en.wikipedia.org/wiki/Friction
https://en.wikipedia.org/wiki/Cycloid_gear
https://en.wikipedia.org/wiki/Involute_gear
https://en.wikipedia.org/wiki/Undercut_%28manufacturing%29
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 Pitch surface: The surface of the imaginary rolling 

cylinder (cone, etc.) that the toothed gear may be 

considered to replace. 

 Pitch circle: The surface of the imaginary rolling cylinder 

(cone, etc.) that the toothed gear may be considered to 

replace. 

 Pitch circle: A right section of the pitch surface. 

 Addendum circle: A circle bounding the ends of the 

teeth, in a right section of the gear. 

 Root (or addendum) circle: The circle bounding the 

spaces between the teeth, in a right section of the gear. 

 Addendum: The radial distance between the pitch circle 

and the addendum circle. 

 Dedendum: The radial distance between the pitch circle 

and the root circle. 

 Clearance: The difference between the addendum of one 

gear and the addendum of the mating gear. 

 Face of a tooth: That part of the tooth surface lying 

outside the pitch surface. 

 Flank of a tooth: The part of the tooth surface lying inside 

the pitch surface. 

 Circular thickness (also called the tooth thickness): The 

thickness of the tooth measured on the pitch circle. It is 

the length of an arc and not the length of a straight line. 

 Tooth space: The distance between adjacent teeth 

measured on the pitch circle. 

 Backlash: The difference between the circle thickness of 

one gear and the tooth space of the mating gear. 

 Backlash = Space width – Tooth thickness 

 Circular pitch p: The width of a tooth and a space, 

measured on the pitch circle. 

 Diametral pitch P: The number of teeth of a gear per inch 

of its pitch diameter. A toothed gear must have an 

integral number of teeth. The circular pitch, therefore, 

equals the pitch circumference divided by the number of 

teeth. The diametral pitch is, by definition, the number of 

teeth divided by the pitch diameter. 

 Module m: Pitch diameter divided by number of teeth. 

The pitch diameter is usually specified in inches or 

millimeters; in the former case the module is the inverse 

of diametral pitch. 

 Fillet: The small radius that connects the profile of a 

tooth to the root circle. 

 Pinion: The smallest of any pair of mating gears. The 

largest of the pair is called simply the gear. 

 Velocity ratio: The ratio of the number of revolutions of 

the driving (or input) gear to the number of revolutions 

of the driven (or output) gear, in a unit of time. 

 Pitch point: The point of tangency of the pitch circles of 

a pair of mating gears. 

 Common tangent: The line tangent to the pitch circle at 

the pitch point. 

II. WORKING PRINCIPLE 

The assembly is accommodated inside the car in such a way 

that during normal travel, the screw jack assembly has 

specific clearance from the ground level. At the time of 

turning, motor 1 rotates first. The screw jack starts expanding. 

 
Fig. 7: Construction of Project 

After some time it touches the ground. The car starts 

lifting. If it is lifted above the ground, then stop motor M1 

and start M2. M2 will turn the car as per requirement. If 1800 

rotation is completed then stop this motor and again start M1 

in reverse direction. The car rests on the ground floor and the 

jack assembly include inside the car. 

III. MATERIAL SELECTION 

To prepare any machine part, the type of material should be 

properly selected, considering design, safety .The selection of 

material for engineering application is given by the following 

factors: 

 Availability of materials 

 Suitability of the material for the required components. 

 Cost of the materials. 

The machine is basically made up of mild steel. The 

reasons for the selection are Mild steel is readily available in 

market .It is economical to use and is available in standard 

sizes. It has good mechanical properties i.e. it is easily 

machinable. It has moderate factor of safety, because factor 

of safety results in unnecessary wastage of material and heavy 

selection. Low factor of safety results in unnecessary risk of 

failure. It has high tensile strength. Low coefficient of thermal 

expansion. The materials of the sheets to be cut are taken as 

aluminium and plastic as they are replacing many metals in 

the present scenario because of their distinguished properties 

and features. 

IV. ASSEMBLY DETAILS 

 
Fig. 8: Horizontal Lifting and Vertical Turning of Vehicle 
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V. COST ESTIMATION 

A. Raw Material Cost 

Sr. 

No 
Part Name Weight Rate/kg 

1 Ms angle 35X35X3 5kg 60 

2 Motor shaft 2.5kg 60 

Total Cost 450/- 

Table 1: Raw Material Cost 

B. Machining Cost 

Sr. 

No. 
Part Time Rate/hr. Total Cost 

1 Power Hacksaw 90min 200 300 

2 Lathe m/c 180 min 200 600 

3 Drilling m/c 30 min 60 30 

4 Welding m/c 180 min 150 450 

Total Cost 1380/- 

Table 2: Machining Cost 

C. Cost of Standard Parts 

Sr. 

No. 
Part Quantity 

Rate/ 

unit 

Total 

Cost 

1 
DC gear motor 12V 

Small 
1 350 350 

3 
DC Gear Motor 12 

V Big 
1 1600 1600 

4 Screw Jack 1 500 500 

6 
Transformer 12V, 

5amp 
1 600 600 

8 Power Supply 1 400 400 

10 Nut and bolt   40 

11 Switching Circuit 1 200 200 

Total Cost 3690/- 

Table 3: Cost of Standard Parts 

D. Other Cost 

Sr. No. Details Total Cost 

1 Painting 150 

2 Transport 300 

3 Other/overhead 1000 

Total Cost 1450/- 

Table 4: Other Cost 

E. Total Project Cost 

Cost of material + Cost of machining + Cost of std. part + 

other Cost = 450+ 1380 + 3690+ 1450 = 6970/- 

VI. ADVANTAGES 

1) Being the jack operated on DC supply and dc supply is 

obtained from solar energy.  It helps in minimizing the 

shortage of conventional energy.  Also, the battery can 

be charged during the traveling of the car. 

2) The operation is done, by closing a single switch which 

helps in avoiding the man power, for jack operation. 

3) Being DC motor is suggested NO inversion of DC supply 

is required.   

VII. LIMITATIONS 

1) Solar panel is cannot be charge in rainy season.  So, these 

systems are helpless in rainy season. 

VIII. CONCLUSION 

A vehicle featuring low cost and user friendly steering 

mechanism has been introduced. This paper focused on a 

steering mechanism which offers feasible solutions to a 

number of current maneuvering limitations. A prototype for 

the proposed approach was developed by introducing 

separate mechanism for normal steering purpose and 360 

steering purpose. This prototype was found to be able to be 

maneuvered very easily in tight spaces, also making 360° 

steering possible. The time analysis, for the time required to 

perform a parallel parking maneuver and a 360 degree turn 

was carried out, and it was established that the 

implementation of the modification, led to decrease in the 

time required for the performance of the above operations. 

The prototype was tested to ensure the conformity with same. 

The steer forces required on each wheel was obtained and 

applied. The disadvantages associated with the current 

prototype were the need to pull two different levers to engage 

the system, and the space constraints for incorporating the 

system. 
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