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Abstract— The researchers employed the mechanical motion 

of a playground seesaw to induce pumping activity. The 

research's goal was to make a low-cost prototype energy 

device out of a playground seesaw and recycled materials. 

Water can be pumped from a bore well, a sump, or a rainwater 

collection tank. It uses the collective energy of the children or 

the operators to pump water. See-saw pumps use force lift 

technology to transport water from a well to an overhead tank 

above ground level for storage and distribution. It does not 

require the use of electricity to function. In See-Saw pumps, 

which are based on the same principle, the reciprocating 

action is employed to move the valves of a water cylinder. 

The technology is listed below. Because of technological 

advancements it is relatively easy to maintain at the village 

level because the technology beneath the earth is equivalent 

to that of a hand pump. 
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I. INTRODUCTION 

Agriculture is important to our country, as we all know. 

Around 70% of the population is impoverished and lives in 

villages. The second-largest country in Asia is India. The 

largest populous democracy on the planet is India. 

Agriculture is India's most frequent profession. India grows a 

variety of crops throughout the year. The water supply for 

agriculture, however, is insufficient due to the inconsistency 

and low rainfall. In the Vidarbha region, there is a power 

outage. Many people are depending on agriculture and live in 

small settlements. These people are unable to pay for energy 

and the bills that go along with it. They are prone to working 

long shifts. Pumps are frequently used to transfer water to 

different portions of a building. However, because they are a 

minority, they are unable to purchase the energy-consuming 

pump. In addition, power is still out in a number of places. As 

a result of lower electricity availability, load shadowing is 

also observed in cities. People from all across the world have 

sought to tackle this problem by building hand-operated 

pumps, foot-operated pumps, and other devices. Our team 

decided to design a pump that can be powered by a seesaw 

after researching and examining numerous types. Here, we're 

trying to depict a "Concept.” "Development & Fabrication of 

See Saw Operated Water Pump." 

 The see-saw is a kid's favourite toy. The seesaw is 

operated by the child's manual power, which is transferred to 

the reciprocating piston of the pump. In this type, the seesaw 

arm has a piston pump fitted on one side. We're utilising a 

"reciprocating piston pump" as a concept model to show how, 

by further developing the pump according to the model, we 

may make a realistic water lifting device for people who can't 

afford power. 

 
1) Foot Valve   6) See-Saw Lever 

2) Reciprocating Pump  7) Seat 

3) Pedestal Bearing  8) Supporting Frame 

4) Connecting Rod  9) T-joint 

5) u-PVC Pipe 

II. CONSTRUCTION & WORKING 

The model is a concept model that must be manually 

operated. This project can be utilised by students in a variety 

of contests at the school level. The goal of these competitions 

is to make science more appealing for individuals who find it 

tedious. Students are frequently perplexed as to what they 

should create for their projects. This is a mechanical project 

that revolves around the concept of moving water from a 

vessel. The implementation of this project is based on this 

basic principle. This project consists of a water-filled box. 

Saw pumps employ the reciprocating motion to move the 

valves of a water cylinder. The circular motion is converted 

to a reciprocating motion by a specially developed 

mechanism in these pumps. The mechanism beneath the earth 

is identical to that of hand pumps, making it relatively simple 

to maintain at the village level. The main goal of our project 

is to use a reciprocating pump to extract water from the 

ground and deliver it to where it is needed without the need 

of energy or fuel. 

 



Development & Fabrication of See-Saw Operated Water Pump 

 (IJSRD/Vol. 10/Issue 4/2022/039) 

 

 All rights reserved by www.ijsrd.com 153 

 It is made up of a frame, a single-acting 

reciprocating pump, u-PVC pipes, a pedestal bearing, a non-

return valve, a lever, and a shaft to which the lever is attached. 

A single acting reciprocating pump consists of a piston with 

only one side engaging the fluid being displaced, and we are 

utilising a frame structure because these structures are 

normally utilised to counteract the huge moments developing 

due to the applied loading. A pillow block bearing is a 

pedestal used to give support for a spinning shaft and a stiff 

bar resting on a pivot, used to move a heavy or firmly set load 

with one end when pressure is applied to the other that is 

lever. 

 A see saw is a long, narrow board supported by a 

single pivot point, usually in the middle of both ends; when 

one end rises, the other falls. When the children begin to play 

seesaw, one end of the lever goes up, causing one 

reciprocating pump to act and suck the water from a reservoir 

where the water is stored and deliver it from the outlet, while 

the other end of the lever goes down, causing the second 

reciprocating pump to act, and similarly, when the other end 

of the lever goes up, the second reciprocating pump acts and 

sucks the water from the reservoir and delivers it through the 

outlet, while the one end of the lever that is going. In this case, 

the reciprocating pump will act, and vice versa. This 

procedure will be repeated until the children are no longer 

interested in playing on the seesaw. 

III. LITERATURE REVIEW 

In the past, research was conducted in order to resolve the 

issues. This is a review of the design of a small-scale 

functioning model of a See Saw Operated Pump that includes 

all of the see saw pump functions and features. 

 According to V.P. SINGH's research, the Bush 

pump can be simply produced locally, with the parts changing 

to what the local community has on hand. The bush pump has 

grown into the world's most durable and widely used locally 

produced hand pump. A piston-driven downhole cylinder is 

the basis of the Bush pump. It's referred to as a "positive 

displacement pump" since it moves the same amount of water 

as the piston does. Using the rowing pump, water is pumped 

through a tube into an above-ground container with the use of 

a push and pull handle.. Euro Inox is a market-development 

organisation for stainless steel in Europe. 1) The chemical 

make-up of stainless steels 2) Features of the body 

Mechanical properties of stainless steel, no. 2 3) Physical 

Properties of Stainless Steel [1] 

 The authors of this paper are L.A. Kristoferson and 

V. Bokalders. Over decades, the progression of significant 

successes in water lifting devices is demonstrated and 

disputed, with a focus on major technology. There are various 

fascinating facts about ancient water lifting technologies, 

including its apparent longevity, versatility, and long-term 

viability. Various early civilizations' technological 

achievements are compared.. Modern water engineering 

success is built on these technologies. They're a great 

illustration of looking back and forward at the same time. 

During the last 5500 years of human history, a chronology of 

the global evolution of water pumps is displayed. The data is 

organised chronologically, with a focus on the world's main 

civilizations. [2]  

 This work was written by G. Antoniou and G. 

Lyberatos. Sanitation and hygiene technologies have existed 

in ancient Hellas since the Bronze Age (ca. 3200–1100 BC), 

when vast sewerage and drainage systems, as well as other 

intricate sanitary constructions, were known in Minoan 

palaces and towns. The pressure of expanding populations 

forced the construction of communal restrooms with more 

tightly packed seats as cities grew in size. Drainage and 

sewerage systems, as well as sanitary infrastructure, are 

culturally and technologically advanced, and they are linked 

to current hygiene and medical observations and ideas. Prior 

to the Hellenic breakthroughs, medicine was completely 

confined to religious beliefs and metaphysical rituals.. 

Throughout the early Roman period, the ancient world's 

understanding of sanitary issues was incorporated into 

legislative rules. Despite the weakening of this legislation 

over time, sanitary procedures were adhered to, even if a 

mason's technical tradition required it. Various rulers of the 

Hellenic realm later extended their sanitary practises to the 

wider Helladic realm. [3] 

 In playgrounds and public areas, S.R. Pandian 

suggests a method for harvesting human power based on 

children's play on seesaws, merry-go-rounds, and swings. 

When a large number of children play in a playground 

together, some of the energy they generate can be 

successfully harnessed, resulting in massive energy storage. 

This stored energy can then be converted to electricity and 

utilised to operate low-power equipment such as lights, fans, 

and communication devices. The method produces electricity 

at a low cost and with few resources, making it perfect for 

developing countries.. This publication discusses the concept 

underlying the technique. To demonstrate the practical utility 

of the recommended technology, the results of research on a 

laboratory prototype compressed air human power 

conversion system using a teeter-totter are demonstrated. [4] 

IV. RESULT & CALCULATION 

The many parameters that govern the see-saw pump's output 

discharge are examined, and the results are plotted. 

Stroke length of the pump (L) = 0.457 m  

Diameter of connecting rod = 0.0127 m 

Diameter of piston (D) = 0.05 m  

Time Period (Tp) = 1.5 s  

SPEED OF THE PUMP:  N = 60/Tp  

   N = 60/1.5 

   N = 40 strokes/min 

Sr. No. No. of Stroke 
Discharge in 

(Litres/Sec) 

1 40 0.4 

2 50 0.421 

3 60 0.434 

4 70 0.463 

Table 1: 
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Fig. 1: Graph of Discharge 

V. CONCLUSION 

After completing our project's testing, we received positive 

results. We achieve the majority of the objectives and goals 

we set for ourselves at the beginning of our project. We were 

able to cut down on manpower. There is no need for energy, 

which lowers the overall cost of implementation. This pump 

may be operated by anyone and can lift 400ml of water in one 

cycle. The studies revealed that the water can be raised with 

little effort and that humans can operate it effortlessly 

REFERENCES 

[1] MECHANICAL VIBRATION by V.P. SINGH, Revised 

edition: 2009, Published By GAGAN KAPUR, For 

Dhanpat Rai & Co (P) Ltd., Delhi.  

[2] Kristoferson, L.A.; Bokalders, V. Water Pumping: An 

overview. In Renewable Energy Technologies. Their 

Applications in Developing Countrie; Pergamon Books 

Inc.: Elmsford, NY, USA, 1986; pp. 283–295.  

[3] Antoniou, G.; Lyberatos, G.; Kanetaki, E.I.; Kaiafa, A.; 

Voudouris, K.; Angelakis, A.N. History of Urban 

Wastewater Sanitation Technologies in Hellas. In 

Evolution of Sanitation and Wastewater Management 

through the Centuries; Angelakis, A., Rose, J., Eds.; 

IWA Publishing: London, UK, 2014; Chapter 6; pp. 

101–148.  

[4] Pandian S R 2004 A Human Power Conversion System 

Based on Children's Play, Tulane University, New 

Orleans, LA.  

[5] Abad J R B, Capucao M D and Legaspi L D C 2012 

Energy Contraption Design Using Playground Seesaw 

Proc.22ndASEMEP National Technical Symposium (Pa

say City, Philippines) pp1-3.  

[6] Oleson, J.P. Water-Lifting. In Handbook of Ancient 

Water Technology (Technology and Change in History); 

Wikander, Ö.,Ed.; Brill Publishing: Leiden, The 

Netherlands, 2000; pp. 217–302.  

[7] Koenig, A. Western books on hydraulics in the historic 

Beitang library of the Jesuits in Beijing, China (1583–

1773). In Proceedings of the 1st IWA Regional 

Symposium on Water, Wastewater, and Environment: 

Traditions and Culture, Patras, Greece, 22–25 March 

2014; pp. 251–264.  

[8] Molenaar, A. Water Lifting Devices for Irrigation; FAO 

Paper No.60; FAO: Rome, Italy, 1956; p. 75.  

[9] Ganorkar, Atul P., K. S. Zakiuddin, and H. A. Hussain. 

“Development of pedal operated water pump,” 

International Organization of Scientific Research, pp. 

265-267, 2014.  

[10] Vaibhav M Nimbalkar, Saurabh S. Bhange, Rucha R. 

Kolhekar, G.H.R.C.E.M. & P.R.M.I.T.& R. Badnera 

Amravati, India, volume 3, special issue 1, pp. 565-568, 

2016. 

0.39

0.4

0.41

0.42

0.43

0.44

0.45

0.46

0.47

0 20 40 60 80

D
is

ch
ar

g
e(

li
t/

se
c)

Strokes

Discharge

Discharge


