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ABSTRACT 

 

 The aim of this project is to design the removal of gearbox system using 

electromechanical power jacks. This system is mainly useful to remove the gearbox quickly 

and also this system consumes the low man power input. It is used to remove the gearbox we 

need three or four person to support. But with this electromechanical power jacks we can 

remove the gearbox with the help of one person. In the upper part of the jack we have as 

supporting plate. The gearbox is placed on that plate. A jack is a device that uses force to lift 

heavy loads. The primary mechanism with which force is applied varies, depending on the 

specific type of jack, but is typically a screw thread or a hydraulic cylinder. Jacks can be 

categorized based on the type of force they employ: mechanical or hydraulic. Mechanical 

jacks, such as car jacks and house jacks, lift heavy equipment and are rated based on lifting 

capacity (for example, the number of tons they can lift). 
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1. INTRODUCTION  

 

The word hydraulics is based on the Greek word for water, and originally covered the study of 

the physical behaviour of water at rest and in motion. Use has broadened its meaning to include 

the behaviour of all liquids, although it is primarily concerned with the motion of liquids. 

Hydraulics includes the manner in which liquids act in tanks and pipes, deals with their 

properties, and explores ways to take advantage of these properties. Although the modern 

development of hydraulics is comparatively recent, the ancients were familiar with many 

hydraulic principles and their applications. The Egyptians and the ancient people of Persia, 

India, and China conveyed water along channels for irrigation and domestic purposes, using 

dams and sluice gates to control the flow. The ancient Cretans had an elaborate plumbing 

system. Archimedes studied the laws of floating and submerged bodies. The Romans 

constructed aqueducts to carry water to their cities. Torricelli, French physicist, EdmeMariotte, 
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and later, Daniel Bernoulli conducted experiments to study the elements of force in the 

discharge of water through small openings in the sides of tanks and through short pipes. During 

the same period, Blasé Pascal, a French scientist, discovered the fundamental law for the 

science of hydraulics. Hydraulic jack is based on the Pascal’s law which states that the increase 

in pressure on the surface of a confined fluid is transmitted undiminished throughout the 

confined vessel or system.Jack is a mechanical device used as a lifting device to lift heavy 

loads or apply great forces. A mechanical jack employs a screw thread for lifting heavy 

equipment. The most common form is a car jack, floor jack or garage jack which lifts vehicles 

so that maintenance can be performed. Mechanical jacks are usually rated for a maximum 

lifting capacity (for example, 1.5 tons or 3 tons). More powerful jacks use hydraulic power to 

provide more lift over greater distances and can be rated for many tons of loads. 

1.1. Jackscrew 
Jackscrews are integral to the scissor jack, one of the simplest kinds of car jack still used. 

Scissor car jacks usually use mechanical advantage to allow a human to lift a vehicle by manual 

force alone. The jack shown at the right is made for a modern vehicle and the notch fits into a 

hard point on a unibody. Earlier versions have a platform to lift on a vehicle's frame or axle. 

Figure 1 shows the general arrangement of the jackscrew. 

 
Fig1: Jackscrews are integral to the scissor jack 

  1.2. House jack 

A house jack, also called a screw jack, is a mechanical device primarily used to lift 

buildings from their foundations for repairs or relocation. A series of jacks is used and then 

wood cribbing temporarily supports the structure. This process is repeated until the desired 

height is reached. The house jack can be used for jacking carrying beams that have settled or 

for installing new structural beams. On the top of the jack is a cast iron circular pad that the 

jacking post rests on. This pad moves independently of the house jack so that it does not turn 

as the acme-threaded rod is turned with a metal rod. This piece tilts very slightly, but not 

enough to render the post dangerously out of plumb. Figure 2 shows the house jack. 

 
Fig 2: house jack or called a screw jack, 
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1.3. Hydraulic jack 

Hydraulic jacks are typically used for shop work, rather than as an emergency jack to be 

carried with the vehicle. Use of jacks not designed for a specific vehicle requires more than 

the usual care in selecting ground conditions, the jacking point on the vehicle, and to ensure 

stability when the jack is extended. Hydraulic jacks are often used to lift elevators in low and 

medium rise buildings. A hydraulic jack uses a fluid, which is incompressible, that is forced 

into a cylinder by a pump plunger. Oil is used since it is self-lubricating and stable. When the 

plunger pulls back, it draws oil out of the reservoir through a suction check valve into the 

pump chamber. 

  1.4. Bottle jack 

A bottle jack or whiskey jack is a hydraulic jack which resembles a bottle in shape, having a 

cylindrical body and a neck, from which the hydraulic ram emerges. In a bottle jack the piston 

is vertical and directly supports a bearing pad that contacts the object being lifted. With 

a single action piston the lift is somewhat less than twice the collapsed height of the jack, 

making it suitable only for vehicles with a relatively high clearance. For lifting structures such 

as houses the hydraulic interconnection of multiple vertical jacks through valves enables the 

even distribution of forces while enabling close control of the lift. 

1.5. Pneumatic jack 

A pneumatic jack is a hydraulic jack that is actuated by compressed air - for example, air from 

a compressor - instead of human work. This eliminates the need for the user to actuate the 

hydraulic mechanism, saving effort and potentially increasing speed. Sometimes, such jacks 

are also able to be operated by the normal hydraulic actuation method, thereby retaining 

functionality, even if a source of compressed air is not available. 

1.6. Strand jack 

A strand jack is a specialized hydraulic jack that grips steel cables; often used in concert, 

strand jacks can lift hundreds of tons and are used in engineering and construction. 

2. DESCRIPTION AND COMPONENTS 

The main components of electromechanical screw jacks are 

a) Base frame 

b) Thread spindle 

c) Support piller 

d) Caster wheel 

e) Thread stud with sprocket 

f) Driving sprocket 

g) Chain 

h) Clutch 

i) Gear box support disc 

j) Guiding bolts with lock nuts 

k) Switch 

l) Battery 

m) Motor 
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2.1. Caster 

A caster (or castor) is an undriven, single, double, or compound wheel that is designed to be 

mounted to the bottom of a larger object (the "vehicle") so as to enable that object to be easily 

moved. They are available in various sizes, and are commonly made 

of rubber,plastic, nylon, aluminum, or steel. Casters are found in numerous applications, 

including shopping carts, office chairs, and material handling equipment. High capacity, 

heavy duty casters are used in many industrial applications, such as platform trucks, carts, 

assemblies, and two lines in plants. Generally, casters operate well on smooth and flat 

surfaces. Figure 3 shows the two wheeled caster. 

 
 

Fig 3: Two wheeled Casters on a desk chair (no fork) 

Casters may be fixed to roll along a straight line path, or mounted on a pivot or pintle such that 

the wheel will automatically align itself to the direction of travel. The caster wheels are broadly 

classified into the following; 

 2.1.1. Rigid casters 

A basic, rigid caster consists of a wheel mounted to a stationary fork. The orientation of the 

fork, which is fixed relative to the vehicle, is determined when the caster is mounted to the 

vehicle. An example of this is the wheels found at the rear of a shopping cart in North 

America. Rigid casters tend to restrict vehicle motion so that the vehicle travels along a 

straight line. Like the simpler rigid caster, a swivel caster incorporates a wheel mounted to a 

fork, but an additional swivel joint above the fork allows the fork to freely rotate about 360°, 

thus enabling the wheel to roll in any direction. 

  2.1.2. Swivel casters 

Additionally, a swivel caster typically must include a small amount of offset distance between 

the center axis of the vertical shaft and the center axis of the caster wheel. When the caster is 

moved and the wheel is not facing the correct direction, the offset will cause the wheel 

assembly to rotate around the axis of the vertical shaft to follow behind the direction of 

movement. If there is no offset, the wheel will not rotate if not facing the correct direction, 

either preventing motion or dragging across the ground. When in motion along a straight line, 

a swivel caster will tend to automatically align to, and rotate parallel to the direction of travel. 

This can be seen on a shopping cart when the front casters align parallel to the rear casters 

when traveling down an aisle. A consequence of this is that the vehicle naturally tends to 
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travel in a straight direction. Precise steering is not required because the casters tend to 

maintain straight motion. Figure 4 shows the swivel caster.  

 
Fig 4: A swivel caster. 

2.1.3. Industrial Casters 

Industrial casters are heavy duty casters that are designed to carry heavy loads, in some cases 

up to thirty thousand pounds. An Industrial caster may have either a swivel or rigid caster 

design. Industrial casters typically have a flat top plate that has four bolt holes to ensure a 

sturdy connection between the top plate and the load. They are used in a variety of 

applications including dolly carts, assembly turntables, heavy duty storage racks, holding 

bins, tow lines, maintenance equipment, and material handling mechanisms. Figure 5 shows 

the swivel caster with a wheel lock. 

 
Fig 5: A swivel caster with a wheel lock 

2.2. Sprocket 

A sprocket or sprocket-wheel is a profiled wheel with teeth, cogs, or even sprockets that mesh 

with a chain, track or other perforated or indented material. The name 'sprocket' applies 

generally to any wheel upon which are radial projections that engage a chain passing over it. 

It is distinguished from a gear in that sprockets are never meshed together directly, and differs 

from a pulley in that sprockets have teeth and pulleys are smooth. Figure 6 shows the sixteen 

tooth sprocket and also indicate the sprocket diameter and pitch diameter. Sprockets are used 

in bicycles, motorcycles, cars, tracked vehicles, and other machinery either to transmit rotary 

motion between two shafts where gears are unsuitable or to impart linear motion to a track, 

tape etc. Perhaps the most common form of sprocket may be found in the bicycle, in which 

the pedal shaft carries a large sprocket-wheel, which drives a chain, which, in turn, drives a 

small sprocket on the axle of the rear wheel. Early automobiles were also largely driven by 

sprocket and chain mechanism, a practice largely copied from bicycles. 
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                    Fig: 6 sixteen tooth sprocket. Do = Sprocket diameter. Dp = Pitch diameter                          

2.3. Roller chain or bush roller chain 

Roller chain or bush roller chain is the type of chain drive most commonly used for 

transmission of mechanical power on many kinds of domestic, industrial and agricultural 

machinery,including conveyors, wire-and tube-drawing machines, printing 

presses, cars, motorcycles, and bicycles. It consists of a series of short cylindrical rollers held 

together by side links. It is driven by a toothed wheel called a sprocket. It is a simple, reliable, 

and efficient
 
means of power transmission. Though Hans Renold is credited with inventing 

the roller chain in 1880, sketches by Leonardo da Vinci in the 16th century show a chain with 

a bearing. Figure 7 shows the sprocket and roller chain arrangement.  
 

 
Fig 7: A sprocket and roller chain 

2.4. Clutch 

A clutch is a mechanical device that engages and disengages the power transmission, 

especially from driving shaft to driven shaft. Clutches are used whenever the transmission of 

power or motion must be controlled either in amount or over time (e.g., electric screwdrivers 

limit how much torque is transmitted through use of a clutch; clutches control whether 

automobiles transmit engine power to the wheels).In the simplest application, clutches 

connect and disconnect two rotating shafts (drive shafts or line shafts). In these devices, one 

shaft is typically attached to an engine or other power unit (the driving member) while the 

other shaft (the driven member) provides output power for work. While typically the motions 

involved are rotary, linear clutches are also possible. In a torque-controlled drill, for instance, 

one shaft is driven by a motor and the other drives a drill chuck. The clutch connects the two 

shafts so they may be locked together and spin at the same speed (engaged), locked together 

but spinning at different speeds (slipping), or unlocked and spinning at different speeds 

(disengaged).Figure 8 shows the single ,dry clutch friction disc. 
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Fig 8: Single, dry clutch friction disc. 

2.5. Powertrain 

In a motor vehicle, the term powertrain or power plant describes the main components that 

generate power and deliver it to the road surface, water, or air. This includes 

the engine, transmission, drive shafts, differentials, and the final drive (drive wheels, track as 

in military tanks or caterpillar tractors, propeller, etc.). Sometimes "powertrain" is used to 

refer to simply the engine and transmission, including the other components only if they are 

integral to the transmission. In a carriage or wagon, running gear designates the wheels and 

axles in distinction from the body.A motor vehicle's driveline or drivetrain consists of the 

parts of the powertrain excluding the engine and transmission. Figure 9 shows the powertrain 

of a modern automobile, comprising engine (with exhaust system), transmission, drive shaft, 

suspension and the wheels. 

 

 
Fig 9: Powertrain of a modern automobile, comprising engine (with exhaust 

system), transmission, drive shaft, suspension and the wheels 

2.6. Chain 

A chain is a series of connected links which are typically made of metal. A chain may consist 

of two or more links. 

Chains are usually made in one of two styles, according to their intended use: 

 Those designed for lifting, such as when used with a hoist; for pulling; or for securing, 

such as with a bicycle lock, have links that are torus shaped, which make the chain flexible in 

two dimensions (The fixed third dimension being a chain's length.) 

 Those designed for transferring power in machines have links designed to mesh with the 

teeth of the sprockets of the machine, and are flexible in only one dimension. They are known 

as roller chains, though there are also non-roller chains such as chain. Figure 10 shows the 

broad metal chain made of torus shaped links and figure 11 shows the roller chain 

arrangement. 
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Two distinct chains can be connected using a quick link which resembles a carabiner with a 

screw close rather than a latch. 

 

                                                  
Fig 10: A broad metal chain made of torus-shaped links                  Fig 11:  Roller chains 

2.7. Battery (electricity) 

An electric battery is a device consisting of one or more electrochemical cells that convert 

stored chemical energy into electrical energy. Each cell contains a positive terminal, 

or cathode, and a negative terminal, or anode. Electrolytes allow ions to move between the 

electrodes and terminals, which allows current to flow out of the battery to perform work. 

Primary (single-use or "disposable") batteries are used once and discarded; the electrode 

materials are irreversibly changed during discharge.  
 

2.8.Electrical contacts 

An electrical contact is an electrical circuit component found in electrical switches, relays 

and breakers. It is composed of two pieces of electrically conductive metal that pass electrical 

current or insulate when the gap between them is closed or open. The gap must be an 

insulating medium of air, vacuum, oil, SF6 or other electrically insulating fluid. Contacts may 

be operated by humans in pushbuttons and switches, by mechanical pressure in sensors or 

machine cams, and electromechanically in relays. Contact materials are usually composed of 

superior conduction materials such as silver or gold. Cheaper metals may be used to reduce 

costs for the main contact bump and plated with superior metals. Figure 12 shows the 

schematic arrangement of electromechanical relay with coil and figure 13 shows the toggle 

switch in the ON position. 

                                                          
Fig 12: Schematic for an electromechanical relay showing a coil       Fig13: A toggle switch in              

                                                                                                               the "on" position 

3. WORKING PRINCIPLE 

The working of electro-mechanical power jack can be done manually or electrically. It consist 

of a DPDT (Double pole double through) switch, which is connected to the battery and motor. 

A base plate is provided at the bottom above which a base frame is attached. The clutch is 

provided at the top of the base frame, to which a threaded spindle is inserted. The motor is 

connected to clutch with a chain and sprocket.  
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The sprocket is inserted to the motor. When the switch is ON the sprocket will be rotated by 

the motor. Here the electrical energy is converted to mechanical energy with the help of chain, 

the clutch will also rotate. By the rotation of the clutch, the threaded spindle will move up and 

down. Here linear motion will occur. Supporting plate is attached over the threaded spindle; 

this supporting plate will carry the gear box. Figure 14 shows the electromechanical power 

jack. In the case of manual operation, a threaded goal provided on the clutch attached to the 

base frame. By inserting and rotating a steel rod into the hole we can easily move the spindle 

up and down. Thus we can easily remove or assemble the gear box. 

 

 
 

Fig 14: Electromechanical power jack 

4. MECHANICAL ADVANTAGE 

The mechanical advantage of the electro mechanical power jack, the ratio of the force the jack 

exerts on the load to the input force on the lever, ignoring friction, is 

 

                                       
𝐹 𝑙𝑜𝑎𝑑

𝐹 𝑖𝑛
= 2𝜋𝑟/𝑙 

Where 

Fload is the force of the jack exerts on the loads 

Fin  is the rotational force exerted on the handle of the jack 

r is the length of the jack handle ,from the screw axix to where the force is applied 

l is the lead of the screw. 

4.1.Advantages 

 They are self –locking ,which means when the rotational force on the screw is removed,it 

will remain motionless where it was left and will not rotare backwards,regardless of how 

much load is supporting. 

 Reduce manpower.That is ,with the help of one person we can remove the gear box easily 

 It can be easily movable 

 Manufacturing and maintenance cost is low 
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 Less consumption of time and energy. 

 It can work in the absence of electrical energy by operating manually. 

 

4.2.Limitations 

 It cannot work electrically with low battery power 

 

5.CONCLUSION 

 

Thus we  conclude this gear box removal jack method is well suitable for the upcoming 

automobile industries.In a future enhancement system,the same system can also implement 

through the remote control system. 
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