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ABSTRACT 
The major problem for the agriculturists at the present situation is theEnergy crisis. The major source of water for the fields is 

wells and bore wells. People use pumps to pump out water from wells and bore wells. This process involves lot of energy 

consumption every day. Our project deals with the process of pumping out water from wells and bore wells using a specially 

designed gear arrangement and crank mechanism. Our setup does not require any electrical devices and thus thereby the losses 

are avoided. 
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INTRODUCTION 
 

Water pumping technology developed in parallel with the sources of power available at the time. Indeed 
one can say that our first ancestors who cupped their hands and lifted water from a stream chose the ‘pumping’ 
technique appropriate to them. For small communities in developing countries, human and animal power is 
often the most readily available power for pumping water, particularly in rural areas.A wide range of pump 
types is available on the market. Prevailing local conditions and management capacities determine the type that 
is most suitable and sustainable. While it may seem obvious that effective involvement of users, the private 
sector and support organisations is important in the choice of pumping technology, the fact remains that it is 
frequently disregarded. Too often technical capacities of users and local support are over-estimated, resulting in 
pumps not being properly operated and maintained, and eventually to their breakdown. Participation by 
representatives of the different user groups, including women and children of different ages, in selecting and 
trying out the pumps, helps to ensure that a type is chosen that is suitable and acceptable to them. Productive use 
of the pumped water generally has a very positive effect on the upkeep and lifetime of the pump. It also helps 
when users learn about the proper way of operating a specific type of pump and the underlying reasons, and set 
up and implement a system for proper operation as part of local participatory planning and management of the 
service. When local interest is not generated, lack of local funds or incentives to invest in O&M and 
replacement of pumps means that their condition degenerates quickly. 

 
2. Working Methodology: 

 This project is mainly operated by the gear system and also using crank mechanism. We will rotating 
handle at one times to the disk is rotating at 20 times through the gear arrangement.The disk shaft is connected 
through the gear box and the disk is connected with the top side of the piston rod through the connecting rod. 

when we rotating the handle, then 80 teeth gear start to rotate, it’s connected to the 16 teeth gear, when will 
80 teeth gear rotate one revolution to 16 teeth gear will be rotate at 5 times. Then 16 teeth and 60 teeth  gear 
connected together, so 60 teeth gear rotate simultaneously , and it is connected with the another 16 teeth gear, 
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one revolution of 60 teeth gear is equal to 3.75 times of
the disk, so the gear and disk rotate together.

In a piston pump, the piston is fitted with a non
down within a cylinder that is also 
piston is move on upward and downward. When the piston moves upwards, the piston valve closes and a 
vacuum is created below it, causing water to be drawn into the cylinder through 
Simultaneously, water above the piston, held up by the closed piston valve, is displaced upwards. 

In a simple suction pump it emerges through the delivery outlet; in a pump with a submerged cylinder it is 
forced up the rising main. When the piston moves downwards, the foot valve closes, preventing backflow, and 
the piston valve opens, allowing the piston to move down through the water in the cylinder. The main concept of 
the project is mainly operated by gear arrangement. The g
and then the disk will be rotate at 20 times. So we can easily get a high output.

 

Working Methodology: 
3. Components Required: 

 
S.NO NAME OF THE COMPONENT
1. HAND PUMP 
2. 16 TEETH SPUR GEAR 
3. 80 TEETH SPUR GEAR 
4. 60 TEETH SPUR GEAR 
5. DISK 
6. CONNECTING ROD 
7. WOOD PIECES 

 
4. Drawing: 

Fig. 1: Gear Box Arrangement 
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one revolution of 60 teeth gear is equal to 3.75 times of 16 teeth gear. The 16 teeth gear shaft is connected with 
the disk, so the gear and disk rotate together. 

In a piston pump, the piston is fitted with a non-return valve (the piston valve) and slides vertically up and 
down within a cylinder that is also fitted with a non-return valve (the foot valve).The disk is rotating to the 

upward and downward. When the piston moves upwards, the piston valve closes and a 
vacuum is created below it, causing water to be drawn into the cylinder through the foot valve, which opens. 
Simultaneously, water above the piston, held up by the closed piston valve, is displaced upwards. 

In a simple suction pump it emerges through the delivery outlet; in a pump with a submerged cylinder it is 
main. When the piston moves downwards, the foot valve closes, preventing backflow, and 

the piston valve opens, allowing the piston to move down through the water in the cylinder. The main concept of 
the project is mainly operated by gear arrangement. The gear ratio is 1:5:20. We rotate the handle at one time, 
and then the disk will be rotate at 20 times. So we can easily get a high output. 

 

NAME OF THE COMPONENT NO OF QUANTITY 
1 
2 
1 
1 
1 
1 
5nos 

, Pages: 169-174 

16 teeth gear. The 16 teeth gear shaft is connected with 

return valve (the piston valve) and slides vertically up and 
return valve (the foot valve).The disk is rotating to the 

upward and downward. When the piston moves upwards, the piston valve closes and a 
the foot valve, which opens. 

Simultaneously, water above the piston, held up by the closed piston valve, is displaced upwards.  
In a simple suction pump it emerges through the delivery outlet; in a pump with a submerged cylinder it is 

main. When the piston moves downwards, the foot valve closes, preventing backflow, and 
the piston valve opens, allowing the piston to move down through the water in the cylinder. The main concept of 

ear ratio is 1:5:20. We rotate the handle at one time, 
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5. Existing Model Of Water Pump: 

Fig. 2: Existing Model Of Water Pump
 
The majority of people in the developing world gain access to groundwater either by means of a bucket and 

rope, or by using a hand pump. Using a bucket and rope can be made easier if the well is provided with a 
windlass to help lift the bucket. However, although easy to o
arrangement has serious disadvantages: it does not allow the well to have a sealable cover slab to prevent 
ingress of polluted water or other contaminants, and the bucket and rope themselves are continually pollut
mud and dirty hands. Therefore, if the water to be raised from a well or borehole is for people to drink, it is 
preferable to install a hand pump. 

 
5.1 Main Principle Of Hand Pumps:

There are many different types of hand pump. However, most of them 
have reciprocating pistons or plungers. In a piston pump, the piston is fitted with a non
valve) and slides vertically up and down within a cylinder that is also fitted with a non
valve). Raising and lowering the handle of the pump causes vertical movement of pump rods that are connected 
to the piston. When the piston moves upwards, the piston valve closes and a vacuum is created below it, causing 
water to be drawn into the cylinder through the foot valve, which opens. Simultaneously, water above the piston, 
held up by the closed piston valve, is displaced upwards. In a simple suction pump it emerges through the 
delivery outlet; in a pump with a submerged cylinder it is force

 
5.2 Choice Of Hand Pump: 

The recommendations for hand pumps that are proposed for use in community
have been set out clearly in the World Bank/UNDP Hand pumps Project . As well as the manufacture and 
performance specifications, the VLOM principles outline many attributes relating to ease of maintenance, local 
manufacture, robustness, standardisation, low capital cost and operating costs, availability of spares, and 
community management and maintenance. 

When considering the most appropriate pump for a particular project, it is also important to take into 
account local preferences and government policy. Pumps and their spares should be freely available in local 
markets as a pre-requisite for ease of mainte
available in the local markets are therefore considered inappropriate.
 
5.3 Pump Selection Criteria: 

In selecting a pump type for a specific purpose the following technical criteria need to be c
• Rate of delivery required 
• Vertical distance from pumping level to delivery level
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people in the developing world gain access to groundwater either by means of a bucket and 
rope, or by using a hand pump. Using a bucket and rope can be made easier if the well is provided with a 
windlass to help lift the bucket. However, although easy to operate and repair, the bucket and windlass 
arrangement has serious disadvantages: it does not allow the well to have a sealable cover slab to prevent 
ingress of polluted water or other contaminants, and the bucket and rope themselves are continually pollut
mud and dirty hands. Therefore, if the water to be raised from a well or borehole is for people to drink, it is 

: 
There are many different types of hand pump. However, most of them are positive displacement pumps and 

have reciprocating pistons or plungers. In a piston pump, the piston is fitted with a non-return valve (the piston 
valve) and slides vertically up and down within a cylinder that is also fitted with a non
valve). Raising and lowering the handle of the pump causes vertical movement of pump rods that are connected 
to the piston. When the piston moves upwards, the piston valve closes and a vacuum is created below it, causing 

cylinder through the foot valve, which opens. Simultaneously, water above the piston, 
held up by the closed piston valve, is displaced upwards. In a simple suction pump it emerges through the 
delivery outlet; in a pump with a submerged cylinder it is forced up the rising main. 

The recommendations for hand pumps that are proposed for use in community-based water supply projects 
have been set out clearly in the World Bank/UNDP Hand pumps Project . As well as the manufacture and 

rmance specifications, the VLOM principles outline many attributes relating to ease of maintenance, local 
manufacture, robustness, standardisation, low capital cost and operating costs, availability of spares, and 
community management and maintenance.  

When considering the most appropriate pump for a particular project, it is also important to take into 
account local preferences and government policy. Pumps and their spares should be freely available in local 

requisite for ease of maintenance and replacement. Imported or donated pumps that are not 
available in the local markets are therefore considered inappropriate. 

In selecting a pump type for a specific purpose the following technical criteria need to be c

• Vertical distance from pumping level to delivery level 
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people in the developing world gain access to groundwater either by means of a bucket and 
rope, or by using a hand pump. Using a bucket and rope can be made easier if the well is provided with a 

perate and repair, the bucket and windlass 
arrangement has serious disadvantages: it does not allow the well to have a sealable cover slab to prevent 
ingress of polluted water or other contaminants, and the bucket and rope themselves are continually polluted by 
mud and dirty hands. Therefore, if the water to be raised from a well or borehole is for people to drink, it is 

are positive displacement pumps and 
return valve (the piston 

valve) and slides vertically up and down within a cylinder that is also fitted with a non-return valve (the foot 
valve). Raising and lowering the handle of the pump causes vertical movement of pump rods that are connected 
to the piston. When the piston moves upwards, the piston valve closes and a vacuum is created below it, causing 

cylinder through the foot valve, which opens. Simultaneously, water above the piston, 
held up by the closed piston valve, is displaced upwards. In a simple suction pump it emerges through the 

based water supply projects 
have been set out clearly in the World Bank/UNDP Hand pumps Project . As well as the manufacture and 

rmance specifications, the VLOM principles outline many attributes relating to ease of maintenance, local 
manufacture, robustness, standardisation, low capital cost and operating costs, availability of spares, and 

When considering the most appropriate pump for a particular project, it is also important to take into 
account local preferences and government policy. Pumps and their spares should be freely available in local 

nance and replacement. Imported or donated pumps that are not 

In selecting a pump type for a specific purpose the following technical criteria need to be considered: 



172         P. Karthikeyan et al., 2016/ Advances in Natural and Applied Sciences

 

• Variations expected in water levels at the source
• Durability of basic components (including corrosion resistance)
• Weight of below ground parts
• Availability and cost of spares
• Ease of maintenance 
 

6. Project Equipment Purpose: 
6.1 Spur gear: 

Spur gears are the most common type of gears. They have straight teeth, and are mounted on parallel shafts. 
Sometimes, many spur gears are used at once to create very large gear reductions. Spur gears are used in many 
devices that you can see all over How Stuff Work
sprinkler, windup alarm clock, washing machine

This is because the spur gear can be really loud. Each time a gear tooth engages a tooth on the other gear, 
the teeth collide, and this impact makes a noi

 
Fig. 3: Spur Gear 

Fig. 4: Spur Gear Terminology 
 
6.1.1 Pitch Circle: 

It is an imaginary circle which by pure rolling action would give the same motion as the gear.
 
6.1.2 Circular Pitch: 

 It is the distance measured on the circumference of the pitch circle from a point of one tooth to the 
corresponding point on the next tooth. It is usually denoted by p
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• Variations expected in water levels at the source 
• Durability of basic components (including corrosion resistance) 
• Weight of below ground parts 

ity and cost of spares 

are the most common type of gears. They have straight teeth, and are mounted on parallel shafts. 
Sometimes, many spur gears are used at once to create very large gear reductions. Spur gears are used in many 
devices that you can see all over How Stuff Works, like the electric screwdriver, dancing monster

washing machine and clothes dryer. But you won't find many in your car. 
This is because the spur gear can be really loud. Each time a gear tooth engages a tooth on the other gear, 

the teeth collide, and this impact makes a noise. It also increases the stress on the gear teeth. 

 

It is an imaginary circle which by pure rolling action would give the same motion as the gear.

It is the distance measured on the circumference of the pitch circle from a point of one tooth to the 
corresponding point on the next tooth. It is usually denoted by pC 
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are the most common type of gears. They have straight teeth, and are mounted on parallel shafts. 
Sometimes, many spur gears are used at once to create very large gear reductions. Spur gears are used in many 

dancing monster, oscillating 
. But you won't find many in your car.  

This is because the spur gear can be really loud. Each time a gear tooth engages a tooth on the other gear, 
se. It also increases the stress on the gear teeth.  

 

It is an imaginary circle which by pure rolling action would give the same motion as the gear. 

It is the distance measured on the circumference of the pitch circle from a point of one tooth to the 
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6.1.3 Pressure Angle: 
It is the angle between the common normal to two gear teeth at 

at the pitch point. The standard pressure angles are 141/2 degree and 20 degree.
 
6.1.4 Addendum: 

It is the radial distance of a tooth from the the pitch circle to the top of the tooth.
 

6.1.5 Dedendum: 
It is the radial distance of a tooth from the pitch circle to the bottom of the tooth.

 
6.1.6 Clearance: 

It is the radial distance from the top of the tooth to the bottom of the tooth, in a meshing gear. A circle 
passing through the top of the meshing gear is known
 
6.1.7 Tooth Thickness: 

It is the width of the tooth measured along the pitch circle.
 
6.1.8 Profile: 

It is the curve formed by the face and flank of the tooth.
 
6.2 Slider Crank Mechanism: 

 The slider-crank mechanism is a particular four
rotational, or vice versa. Internal combustion engines are a common example of this mechanism, where 
combustion in a cylinder creates pressure which d
rotational motion at the crank through a mutual link, referred to as the connecting rod. As the geometry of the 
crank forces the conversion of linear motion to rotational, shaking forces are gene
crank’s housing. These shaking forces result in vibrations which impede the operation of the engine. 

The slider-crank mechanism is frequently utilized in undergraduate engineering courses to investigate 
machine kinematics and resulting dynamic forces. The position, velocity, acceleration and shaking forces 
generated by a slider-crank mechanism during operation can be determined analytically. Certain factors are 
often neglected from analytical calculations, causing results to differ
frequently made that the crankshaft’s angular velocity is constant. In reality, angular velocity is slightly higher 
on the power stroke than the return stroke. The study of these slight variances produces useful i
characteristics of piston driven engines.

 

 
Fig. 5: Slider Crank Mechanism 
 
6.3 Check Valve: 

Check valves are mechanical valves
process flow from reversing. They are classified as one
direction opens the valve, while backflow forces the 
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It is the angle between the common normal to two gear teeth at the point of contact and the common tangent 
at the pitch point. The standard pressure angles are 141/2 degree and 20 degree. 

It is the radial distance of a tooth from the the pitch circle to the top of the tooth. 

radial distance of a tooth from the pitch circle to the bottom of the tooth. 

It is the radial distance from the top of the tooth to the bottom of the tooth, in a meshing gear. A circle 
passing through the top of the meshing gear is known as clearance circle. 

It is the width of the tooth measured along the pitch circle. 

It is the curve formed by the face and flank of the tooth. 

crank mechanism is a particular four-bar linkage configuration that converts linear motion to 
rotational, or vice versa. Internal combustion engines are a common example of this mechanism, where 
combustion in a cylinder creates pressure which drives a piston. The piston’s linear motion is converted into 
rotational motion at the crank through a mutual link, referred to as the connecting rod. As the geometry of the 
crank forces the conversion of linear motion to rotational, shaking forces are generated and applied to the 
crank’s housing. These shaking forces result in vibrations which impede the operation of the engine. 

crank mechanism is frequently utilized in undergraduate engineering courses to investigate 
lting dynamic forces. The position, velocity, acceleration and shaking forces 

crank mechanism during operation can be determined analytically. Certain factors are 
often neglected from analytical calculations, causing results to differ from experimental data. The assumption is 
frequently made that the crankshaft’s angular velocity is constant. In reality, angular velocity is slightly higher 
on the power stroke than the return stroke. The study of these slight variances produces useful i
characteristics of piston driven engines. 

 

valves that permit gases and liquids to flow in only one direction, preventing 
process flow from reversing. They are classified as one-way directional valves. Fluid flow in the desired 

, while backflow forces the valve closed. 
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the point of contact and the common tangent 

It is the radial distance from the top of the tooth to the bottom of the tooth, in a meshing gear. A circle 

bar linkage configuration that converts linear motion to 
rotational, or vice versa. Internal combustion engines are a common example of this mechanism, where 

rives a piston. The piston’s linear motion is converted into 
rotational motion at the crank through a mutual link, referred to as the connecting rod. As the geometry of the 

rated and applied to the 
crank’s housing. These shaking forces result in vibrations which impede the operation of the engine.  

crank mechanism is frequently utilized in undergraduate engineering courses to investigate 
lting dynamic forces. The position, velocity, acceleration and shaking forces 

crank mechanism during operation can be determined analytically. Certain factors are 
from experimental data. The assumption is 

frequently made that the crankshaft’s angular velocity is constant. In reality, angular velocity is slightly higher 
on the power stroke than the return stroke. The study of these slight variances produces useful insight into the 

that permit gases and liquids to flow in only one direction, preventing 
. Fluid flow in the desired 
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Fig. 6: Check Valve 
 
6.4 Plunger: 

A plunger pump is a type of positive displacement pump where the high-pressure seal is stationary and a 
smooth cylindrical plunger slides through the seal. This makes them different from piston pumps and allows 
them to be used at higher pressures. This type of pump is often used to transfer municipal and industrial sewage. 
 
Conclusion: 

It can be operated easily and high discharge from the pump by using only man power.In future we add 
spring arrangement in that project, we will get high output comparatively present one. It is mainly operated 
without electrical energy. 
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