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ABSTRACT 
Today we across many problems in our Surroundings one of it is the sewage block. Now days, in most of urban as well as in rural 

area blocked drainage is being cleaned by human, when it gets blocked there will be no passage for water to flow through it. The 

drainage blockages are often caused due to accumulation of human wastes, food waste, plastic, used sanitary materials and other 

foreign materials. Such materials are normally deposited in drains that lead to flow problems. In this case, cleaning piping lines 

requires special device or it will damage the piping system. Since Manual drainage removal process is done with basic tools like 

thin boards and either buckets or baskets lined with sacking and the waste are carried out with baskets. In order to avoid this we 

designed a robotic device especially to stir the blocked particles and runoff the waste through that pipeline. Whenthese blocked 

particles are in small size doesn’t have much problem. But when they get coagulated the problem arises, this become worse during 

rainy season. Many of the workers have related health problems and may cause series of death. In this robot a combination rotary 

and reciprocating motion is made by scotch-yoke mechanism this is powered by the hydraulic control. 
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INTRODUCTION 
 

In this present world cleanliness is very important one we are using water for domestic purpose the waste 
water is passed away from the populated areas to the outer city with help to underground sewage system. The 
wastes are not only water it also includes waste vegetables, plastics etc., when these things pass through the 
sewage they get stuck in the middle and block the sewage way though there are many sewer cleaners available 
in the market they are not used because of the thing that it can be used only for specific purpose and the cost is 
also too high. In many countries, sewage cleaners are used to clean or unclog the drainers to make the city clean. 
But in few cities even now humans are cleaning the drainage; they are taking much risk to clean the 
underground drainage without any safety equipment’s. Since underground drainagesystem is closed areas  

there will more toxic gas like methane, carbon gases present in it when they respire this they become 
unconscious and rare cases it also leads to death. People generally use metal scrapers, brooms or their bare 
hands to clean drainage and sanitation lines but this not possible in underground system. This situation becomes 
more panic in rainy season; though the sewage is blocked there is no possibility to drain the water they get 
stagnated due the blocks in the sewage system if these blocks are cleared the problems will get reduced. In order 
to overcome this problem this can be used which will clear the hindering wastes in the sewage pipeline. 
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Moreover the people who are involved in cleaning sewage are suffered a lot from health problems like diarrhea, 
vomiting, nausea etc. 
 
A.Reasons For Blocks In Sewage: 

The sewage is get blocked due wastes such as cooking fat and oil, which congeal in sewers forming a thick 
layer around the pipe plastics, polythene covers, suspended particles in water, toilet tissue, wastes from kitchen 
and during hand wash water during the rainy season carries the leaves and muds in the road. It also includes the 
following factors such as, 

1. Incorrect pipe installation. 
2. Broken pipes due to age ad tree roots. 
3. Foreign objects or debris. 
 

II.Literature Survey: 
In [1] describes the cleaning operation in drainage without human intervention by a sewage cleaning 

machine, which will be provided with a rotatable snake provided with cutting knives on its end, whereby said 
cutting knives may be inserted within the sewer pipe, and rotated as the flexible snake is fed into the pipe, 
whereby the stoppage in the sewer pipe may be opened. It can be supported on a suitable wheeled truck or 
carrier, and will be provided with a motor for operating the same to impart a twisting of the snake and cutter 
blades or knives on the end of the snake, as the same is fed into a sewer pipe to clean the pipe and open the 
stoppage therein. 

In [2] describes the facility to clean the sewage linesfrom 6 inch to 30 inch diameter. A prime mover, a 
hydraulic pump and a hydraulic motor are mounted on the base. The prime mover drives the hydraulic pump 
which is connected to the reservoir. The hydraulic pump is connected to the hydraulic motor. The hydraulic 
pump has a control valve which controls the direction and the amount of flow of the hydraulic fluid to the 
hydraulic motor. The pump control valve is operated, via a cable, by a control lever mounted on the operator's 
handle. The pump also has a manual relief valve by which the static pressure in the system can be released. The 
hydraulic motor output is connected through a slip clutch to the cable which drives an appropriate remote 
cleaning tool. The sewer cleaner can have its speed controlled and be immediately and directly shifted to any 
one of forward, reverse, and neutral, by the control lever. Full torque is available, throughout 95 percent of the 
rpm range of the hydraulic motor in both forward and reverse directions. 

In[3] describes the easy method of clearing and cleaning out the obstructed sewer and industrial pipe lines 
of a considerable range in diameter by means of a cable fed from a motor driven drum arrangement, which is so 
constructed as to control the torque of the cable and eliminate the buckling and kinking thereof. This kind 
having an improved safety factor for the operator by so confining the cable when stored in the drum 
arrangement of the machine as to prevent the escape and unlooping of the stored cable from the drum under the 
action of torque seeking release. 

In LAUGHLIN WILLIAM C et al describes the facility of sewage cleaner with clarification tank, a novel 
filter bed cleaning system and arrangement whereby the solids and impurities, entrapped and enmeshed in the 
filter bed, will be separated from the liquid that is rustically free of solids and impurities. That novel devices by 
means of which, in connection with the cleaning of the filter bed, to scrape and move the sludge settlings into a 
trough from where accumulations-can really be withdrawn by a sludge pump. And it was provided with a 
clarification tank embodying improved means for cleaning the filter beds therein without interfering either with 
the filtering operations or with the processes of sewage treatment, transpiring within the tank. 

 
IV.Hardware Components 
Description: 
A.Hydraulic Pump: 

It is a device that converts power into potential energy by forcing air into a smaller volume and  increasing 
its pressure. This stored and compressed water can be used for variety of applications. A positive displacement 
pump is used in this project. That may be piston, bent axis or vane type and that is suitable for medium pressure 
pump (150 – 1000PSI). And the compressed air is guide to the device through valves, to perform the operation. 
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D.Hose/Pipe: 
The hose material used in this project is rubber and the hose type is “ Exceeds IS: 446 Type 2”. This is good 

for our hydraulic applications. And also it has maximum flexibility, when compare with others.  
 

 
 
B.Cylinders & Control Valves Used:  

A double acting cylinder is used to break the blockages by performing the reciprocating motion. A pressure 
regulator is used to control the pressure of the compressed air according to our requirement. A quick exhaust 
valve is used to exhaust the air to atmosphere, to eliminate the resistance to piston movement and thus increases 
the piston speed. And here a 4 – way DCV valve is used to control the flow of air and to perform the 
reciprocating motion. 
 
C.Accumulator: 

A hydraulic accumulator is a pressure storage tank in which a non-compressible hydraulic fluid is held 
lower than pressure by an outside source. The outside source can be a spring, a raised weight, or a compressed 
gas. An accumulator permits a hydraulic system to cope with excesses of demand using a less powerful pump, 
to respond more quickly to a short-term demand, and to uniform out pulsations. It is a type of energy storage 
device. 

 
 
E.Worm And Wheel Gears: 

Worm and wheel is used to transmit the power in the normal direction to that of the driver. It has various 
application, it is used in automobiles, machinery etc., 
 
F. 4 X 2 Control Valve: 

In case if a plastic or polythene cover struck in it the reciprocating motion will clear it and the rotary motion 
here is to collapse the waste which are sticking on the surface of the pipe . In addition to it SONAR can also be 
attached in it to determine the blockage level inside the drainage. In this robot reciprocating is held slightly in 
front to the rotary part. The reason is that the center of the block when cleared or drilled the breaking of things is 
quite easier and block can be easily cleared. It operates with the help of hydraulic control valve; this valve is 
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used to change the direction of the compressed air alternatively for the reciprocating part this reciprocating 
motion is then converted into rotary motion by using scotch

 
III. Working Methodology: 

When a block in sewage is found the robot is sent in manually with help of flexible pipe inside the drainage 
soon after the pump is switched. This compressed air is sent through flexible pipe to the to
control valve controls the direction of flow the air to the reciprocating part and to the rotating part. In this robot 
both motion has its separate role. 

The dimension of the underground sewage pipe is in different diameters such as 
millimeters and even large depends on the amount of waste water released in that particular area. This robot can 
be used for all these sizes to clean the blocks in the sewage. The pump pressurize the water to a certain pressure 
and filter is to filter the foreign particles in the water, then sends to the control valve which controls the direction 
of the pressurized water to be sent then the cylinder attached with it reciprocates meanwhile the rotary motion is 
also produced by using scotch-yoke mechanism with the help of worm gears.

 

 
The above circuit diagram represents the actuating of reciprocating rod. It consists of pressure relief valve 

to regulate the correct pressure inside the system
higher than in the normal cases. 

 
Model Description: 
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used to change the direction of the compressed air alternatively for the reciprocating part this reciprocating 
orm gear.    

When a block in sewage is found the robot is sent in manually with help of flexible pipe inside the drainage 
is switched. This compressed air is sent through flexible pipe to the to the robot. The 

control valve controls the direction of flow the air to the reciprocating part and to the rotating part. In this robot 

The dimension of the underground sewage pipe is in different diameters such as 110,125,160,200,400 
millimeters and even large depends on the amount of waste water released in that particular area. This robot can 
be used for all these sizes to clean the blocks in the sewage. The pump pressurize the water to a certain pressure 

er is to filter the foreign particles in the water, then sends to the control valve which controls the direction 
of the pressurized water to be sent then the cylinder attached with it reciprocates meanwhile the rotary motion is 

The above circuit diagram represents the actuating of reciprocating rod. It consists of pressure relief valve 
henever, the energy required 
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The proposed system consists of parts such as rotary arm, worm gear, reciprocating piston, worm gear. 

Each of which has its specific function. This setup is mounted on a fixed plate on which a disc is placed to 
convert reciprocating motion in rotary motion  

 
Result And Calculation: 
Specification: 

Diameter of pipe= 
Diameter of rotating arm= 
Length of reciprocating arm= 
Material = 
Load (W) = 20N 
Stroke length (l) = 0.3m 
Ram diameter (r) = 0.03m 
Friction loss 3% of effective force 
Friction loss = (3/100)*20 
                     = 0.6 
Effective force = (Weight load – Friction loss) 
      = (20 – 0.6) 
      = 19.4 N 
 
Pressure = (Effective force/Area) 
Area = � = (���/4) 
     = �(0.03)�/4 
     = 0.0007065 m² 
Pressure = 19.4/ 0.0007065 
    = 27459.30 N/m² 
              = 0.275 bar 

Discharge (Q) = ����

� � ∗ � 

= � ∗ 0.03� ∗ 0.3
4  

                        = 0.00021195/4                                    (4 for per second)  
                    Q = 0.00005298 m³/s (or) =5.298*10^-5 m³/s 
 

Conclusion: 
In this paper from our above work we can conclude that this system can be used for cleaning operations in 

an effective manner. Here the proposed system consists of reciprocating part, control valves, and the flexible 
pipe performs their role in these operations. Of centuries many of them been lost their lives and suffered s lot 
due to this problem. This proposed system is to overcome all the difficulties. The cleaning operation using this 
technology is so safe to those hazardous substances in a cost effective way. Using highly advanced IC’s with the 
help of growing technology this project can be successfully implemented. Hereby, we conclude that is proposed 
system retain lives of many who fell into the bore well in future.  
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