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Abstract— Mechanical control methods involve the 

complete or partial removal of plants by mechanical means, 

including: harvesting, shredding, mowing, rototilling, 

rotovating, and chaining. Mechanical control methods can 

also be used to expedite manual harvesting activities, 

including hand harvesting, raking, and cut stump control, 

with the use of motor-driven machinery (Haller 2009; 

Lembi 2009). These management techniques for plants 

rarely result in localized eradication of the species, but 

rather, reduce target plant abundance to non-nuisance levels. 

A range of machinery for managing and controlling aquatic 

vegetation is in use today, designed for specific plant types 

(floating, submersed, and emergent vegetation) and for 

operation in specific aquatic habitats (open water, canals, 

shorelines, and wetlands). A mechanical aquatic harvester 

(harvester) is a type of barge used for a variety of tasks, 

including aquatic plant management and trash removal in 

rivers, lakes, bays, and harbors. Harvesters are designed to 

collect and unload vegetation and debris using a conveyor 

system on a boom, adjustable to the appropriate cutting 

height, up to 6 feet below the surface of the water. Cutter 

bars collect material and bring it aboard the vessel using the 

conveyor; when the barge has reached capacity, cut material 

is transported to a disposal site and offloaded using the 

conveyor. 
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Objective:  
1) To reduce the pollution in water bodies. 

2) To overcome the difficulty of removing waste 

particulate floating on water surface. 

3) To maintain the automation during working towards 

cleaning River. 

4) To perform the fast & reliable operation during cleaning 

River 

I. INTRODUCTION 

This invention relates to skimmer boats, i.e., work boats for 

collecting and disposing of floating solid waste materials in 

harbors and waterways. The invention is more specifically 

directed to highly maneuverable vessels equipped with 

means for picking up floating debris, means for storing the 

debris on the vessel, and means for discharging the debris 

from the vessel to a storage area, which may be ashore or 

which may be another vessel such asabarge.  

Many work boats and vessels have been proposed 

for collection of floating solid waste and other debris. These 

may typically be formed as a catamaran-type hull, i.e., a pair 

of pontoons or sponsons, or as a monohull, with paddle 

wheel or screw drive propulsion, and an operator station. In 

one typical trash skimmer design, one or more hydraulically 

powered open mesh conveyors are positioned between the 

pontoons of a catamaran-type twin-hull vessel. Twin over-

the-rear propellers are used to propel and maneuver the 

vessel, and these can be tipped up for cleaning weeds and 

debris from the propeller blades. A main pickup conveyor 

extends off the front end, and extends into the water to catch 

the floatables, which it picks up and carries back to a main 

storage conveyor. When the storage conveyor is completely 

loaded, the boat is taken to a discharge position where the 

debris can be transferred to a truck or barge or other facility. 

A rear conveyor at the stern of the craft carries the debris 

from the storage conveyor up and back to drop it into the 

barge or on-shore storage facility. In some cases, a separate, 

on-shore conveyor can be used to pick up the trash 

discharged vessel. 

 

II. CONSTRUCTION 

Component used for the construction of River Cleanup 

Machine are as follows:  

1) Water wheel- The waterwheels are rotate by using 

hydropower & this converted the kinetic energy of the 

water to mechanical energy to drive shaft to conveyer   

2) Shaft: - The shaft is the main rotating component on 

which the conveyor is to be mounted.  

3) Pedestal Bearings:- The pedestal bearing is made in use 

to give rotary motion & to support the shaft. The 

pedestal bearing are mounted on M.S angle frame.  

4) Belt drive: - Belt drive is a transmission system of the 

water cleanup machine. Here we had use two belt 

system. First is cross belt & another is open belt Drive.   

5) Conveyor:-The conveyor is mounted on the two shafts 

such a way that it collects the waste debris to be lifted 

upwards and collect inside the machine.    

6) Bevel Gear:- Which transfer the power from 

waterwheel to second garbage handling conveyer.  

7) M.S Angle Frame: - The M.S angle is made in use to 

form the main body of the machine. It supports all the 

components of the system.   
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III. CALCULATION 

Roller Radius = 4cm = 0.04 m  

Coefficient of frict ion between roller and mesh μ = 0.2  

Angle of contact θ = 180°  

Torque provided by the motor = 8 Nm  

Let T1 , T2 be the tensions on the meshThen (T1 / T2 ) = e 

(0.2 x 3.14)  

T1 = 1.87 x T2  

Also we have , ( T1 - T2 ) x R = Torque  

( T1 - T2 ) x 0.04 = 8  

( T1 - T2 ) = 200  

(1.87 x T2 ) - T2 = 200  

0.87 x T2 = 200  

Therefore, Tension T2 = 230 N  

T1 = 230 + 100 = 330 N 

In mechanical design the components are listed 

down and stored on the basis of their procurement, design in 

two categories namely. 

1) Designed parts 

2) Parts to be purchased 

Mechanical design phase is very important from 

the view of designer as whole success of project depends on 

the correct design analysis of the problem. Many 

preliminary alternatives are eliminated during this phase.  

Designer should have adequate knowledge about 

physical properties of material, load stresses and failure. He 

should identify all internal and external forces acting on 

machine parts. These forces may be classified as, 

1) Dead weight forces 

2) Friction forces 

3) Inertia forces 

4) Centrifugal forces 

5) Forces generated during power transmission etc. 

Designer should estimate these forces very 

accurately by using design equations. If he does not have 

sufficient information to estimate them he should make 

certain practical assumptions based on similar conditions 

which will almost satisfy the functional needs. Assumptions 

must always be on the safer side. Selection of factors of 

safety to find working or design stress is another important 

step in design of working dimensions of machine elements. 

The correction in the theoretical stress values are to be made 

according in the kind of loads, shape of parts & service 

requirements Selection of material should be made 

according to the condition of loading shapes of products 

environment conditions & desirable properties of material 

provision should be made to minimize nearly adopting 

proper lubrications method. 

IV. WORKING 

In this project the main aim of this machine is to lift the 

waste debris from the water surface and dispose them in the 

tray. It consist arrangement of the conveyor which is placed 

on the shaft & bearings support; the shaft is coupled to the 

pedestal bearing and bearing is mounted on the M.S angle 

frame, the frame is welded and resembles the shape of slope 

facing machine part. Due to hydropower waterwheels are 

rotate; this power is transmitted to conveyer system by 

means of belt drives. As the conveyer is move, it collects the 

water debris, waste garbage &plastics from water bodies. As 

the machine is placed in the water the waste debris in water 

will get lifted and it moves in upward direction. As the 

waste debris reaches the upper extreme position it will get 

dropped in the tray. Hence this will result in cleaning of 

water surface and safe collection of waste debris from water. 

After collection of all wastage debris the second conveyer is 

convey it out of the river. The River Cleanup Machine 

utilizes long floating barriers which is being at an angle 

capture the plastic, making mechanical extraction possible. 

Harvesting starts when plants have neared or 

approached the water surface. The harvester’s cutting head 

is lowered into the water and the harvester moves forward, 

cutting and collecting plants as it advances. Harvesters vary 

in size and capability. Most cut plants about five feet below 

the water and in a swath between five and ten feet wide. 

Bigger, faster machines with larger cutting heads and 

holding capacities may be more efficient, but are also less 

manoeuvrable. Depending on time of year, weather, and 

depth of cut, the same area may need to be harvested again 

in a few weeks. The cuttings are collected on a conveyer 

belt and deposited in a holding area on board. Although the 

harvester collects most plant materials as it operates, 

inevitably some fragments are missed. Not overloading the 

carrying capacity of the harvester helps to keep plant 

fragments to a minimum. Along with plants, the harvester 

also inadvertently collects small fish (some are able to 

escape from the conveyer belt) and invertebrates. When the 

plant storage area is filled, the harvester must off-load the 

cut plants. Plants can be off-loaded to either a barge 

stationed offshore or to a trailer or dump truck. These plants 

may be used as compost or disposed of in a land fill. As the 

distance from the work area to the off-loading site increases, 

the time spent on plant disposal activities can exceed the 

time spent cutting. This can add greatly to the duration and 

expense of the project and is a critical limitation to some 

harvesting projects. The plant density and machine 

specifications will also determine how often the harvester 

needs to off-load the cut plants. Delays in the harvesting 

schedule can result from high winds, thunderstorms, and 

mechanical failure. Unscheduled maintenance or machine 

breakdowns can also result in lost harvesting time. 

Complaints about harvesting have included reports by 

homeowners that plant fragments wash up more frequently 

on their beaches after harvesting. Homeowners may also 

report that their neighbor’s property was harvested sooner or 

the job done more thoroughly than at their own property. It 

is important to establish some clear guidelines and policies 

to help make decisions and to settle dispute 
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V. ADVANTAGES 

 No consumption of fuels, fuels like petrol or diesel can 

be saved because of the battery operated system. 

 Beneficial for small as well as big lake, where garbage 

is present is large amount .we can collect this garbage 

as clean the lake 

 Its initial cost is less. 

 Less maintenance. There is no such system where 

regular maintenance is required. 

 It is a non-conventional river cleanup system. 

 It’s initial & maintenance cost is low. 

 Skill Worker not required to drive the system self-

propel. 

 Proper timing of mechanical control operations can 

improve control and reduce the spread of propagates.  

 Environment friendly system. 

VI. APPLICATIONS 

 It is applicable to reduce water pollution in rivers, 

ponds, oceans. 

 It is also useful in fishery plant to collect dead fishes & 

solid impurities from waste water. 

 It is useful to remove the sediments present in 

swimming pool to keep it clean. 

 It is useful to reduce the environmental marine pollution 

at Godavari River, Nashik. 

VII. CONCLUSION 

While concluding this report, we feel fulfill lots of practical 

experience during the manufacturing schedules of the 

working project model. We are happy that our knowledge 

has been used for social welfare. Although the design 

criterions with problems definitions which, however were 

overcome by using references & teachers guidelines. The 

choice of raw materials helped us in machining of the 

various components to very close tolerance and thereby 

minimizing the level of balancing problem. We will do 

efforts during machining, fabrication and assembly work of 

the project model to fulfill the need of project.   
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