
 

Corresponding author: Gaurav Kumar  

Email Address: gaurav.me86@gmail.com               

https://doi.org/10.36037/IJREI.2022.6304                      199 

International Journal of Research in Engineering and Innovation Vol-6, Issue-3 (2022), 199-203 

 

 

 

 

 

 

 

 

 

 

Design of mechanically operated floor cleaning machine 

 

Raja Kumar, Md Aziz Quadri, Gautam Prasad, Gaurav Upadhyay, Anmol Kumar,  

Ramniwas Singh, Gaurav Kumar 

 
Department of Mechanical Engineering, Vidya College of Engineering, Meerut, India. 

____________________________________________________________________________________________________________________

 

 

 

 

 

 
  
 

 

 

 

 

 

 

 

 

 
_________________________________________________________________________________________________________

  

1. Introduction 

 

Cleaning is the essential need of current time. Cleaning 

machines are very useful in cleaning floors, outside ground in 

hospitals, houses, auditoriums, bus stands and public places 

etc. Many researchers have done so many works in evaluation 

of design of cleaning machine to give better outcomes, but 

many researchers were operating their machine with the help 

of any external source like electrical energy, but this machine 

has been designed in such a way that it can be operated by 

manual power and there is no need of electric energy or any 

other energy. For the above said purpose the manual power is 

transferred from the chain socket to the gear through chain 

mechanism then its power transfer to bevel gear and it result 

to rotate the wheels and floor cleaning work is performed, 

which makes this machine completely manually operated 

without any external source of energy and its manufacture, 

and design is also cheaper in cost and reliable for everyone 

[1]. It is capable for the cleaning purpose of both dry and wet 

floor and easily transfer from one place to other due to its light 

weight and simple design. Also, a benefit is that it is 

environmentally friendly. The components have been used in 

designing this mechanically operated floor cleaning machine 

are steel bar, bevel gear, wheel, wooden clips, bearing, rod, 

wiper, chain socket, gear. Building maintenance is often 

characterized by an infinite series of drab, unclean, time-

consuming, and unpleasant duties such as floor washing. 
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2. Literature review 

   

Various researchers have worked on floor cleaning machines 

and related properties, and a light has been thrown on some of 

the recent works done by different scholars.  A cleaning 

machine for the floor was designed and prepared a 3D model 

of their project or, say, a machine in the modeling software and 

then analyzed by applying boundary conditions as their project 

conclusion and found that the level of stress on a handheld 

machine is within the safe range [2]. A Street Cleaning 

Machine operated by Tricycle was manufactured. This 

research article depicts that it has been made for most use in 

rural areas and concluded that cleansing is working less when 

the road seems too heavy again damaged [3]. A multi-use floor 

cleaning machine using A.C. induction Motor and speed 

reduction method was designed and manufactured. The 

machine produced was highly efficient and showed flexibility. 

The operational capacity of the given mechanical project is 

also fulfilled by using the machine; the process of cleaning the 

floor can be done quickly and easily in an effective manner [4]. 

An automatic floor cleaner using a Direct Current Motor and 

configured a wiper mechanism was designed and fabricated. 

The proposed machine produced shows flexibility and 

laboriousness. Successful utilization of Solar Energy saves 

electricity. The main aim for this project is achieved, and using 

the device, floor cleaning can be done quickly [5]. In 1868, the 

first W. McGuffey in Chicago. In the late 1990s & early 2000s, 

many different companies came into the market to develop 

robotic vacuum cleaners. But again, the only problem with 

these cleaning devices is the consumption of electricity for 

operating them [6]. A floor cleaning machine that was 

manually operated, which is simply a bicycle working on the 

same concept up to some extent. But this project lacks 

efficiency with a high margin of error. Besides the fact that it 

was not so efficient, it deals with the problem that women 

could not operate it as efficiently as men. Effective cleaning 

and sanitizing play an essential role in human beings’ health 

[7]. Several studies on human-robot interaction with floor 

cleaning robots have been published. Fink et al. [8] describe 

ethnographic research of floor cleaning robots conducted in 

various residences over six months. User perception, usage 

analysis, and social activities involving cleaning robots are all 

thoroughly researched in their research. Sakamoto et al. [9] 

offer a computer screen interface for engaging with a floor 

cleaning robot based on stroke gestures. Their experiments 

show that the proposed interface can manage a cleaning robot 

and obtain various views from ceiling cameras. Based on a bio-

inspired neural network technique, Luo and Yang suggest 

multi-robot cooperative sweeping [10]. The authors investigate 

the total coverage and path planning challenges associated with 

unstructured workspaces using many cleaning robots. Another 

critical study [11] describes a cellular decomposition method 

for dividing a cleaning space into cells and providing a good 

coverage plan for two indoor floor cleaning robots over the 

cells. With the market for floor cleaning robotic goods 

increasingly crowded, interest in benchmarking various 

automatic systems has developed. Rhim et al. [12] present 

performance indicators for autonomous cleaning robots. Most 

cleaning robots identify independent mobility, dust collection, 

and operating noise as essential performance indices. Wong et 

al. propose and validate two criteria to capture robotic cleaning 

performance and coverage efficiency [13]. Cleaning is a 

physically demanding and labor-intensive job. Cleaners 

frequently use heavy powered tools (e.g., buffing 

machines/floor polishing machines, wet and dry vacuums) in 

addition to a variety of physically demanding tasks such as 

mopping, wiping surfaces, polishing, and heavy manual 

handling (e.g., carrying and emptying rubbish, moving 

furniture, filling, taking, and emptying buckets of water), often 

under time constraints [14]. According to several studies, 

cleaning activity is physiologically stressful for both the 

cardiorespiratory and musculoskeletal systems [15, 16]. 

Cleaning chores have a high degree of physical demand, 

including high aerobic strain [17], static muscle loads and 

repeated motions (ibid), a high frequency of undesirable 

postures such as stooping and crouching [18], and a subjective 

sensation that the labor is stressful [19]. Furthermore, various 

studies have identified psychosocial risk factors associated 

with cleaning labor, such as a lack of control over work and 

breaks, a heavy workload, and time constraints [15, 16, 20]. 

Several studies have found that cleaners are at a high risk of 

developing health issues, notably musculoskeletal issues that 

impact the back, neck, shoulders, elbows, and hands. Among 

the many occupations studied, female domestic servants had 

the worst health [21]. A high frequency of neck and shoulder 

issues in a study of Swedish cleaners' musculoskeletal 

disorders was discovered [22]. Other research [23] has shown 

similar difficulties that have resulted in high absenteeism [24]. 

A survey of Danish female cleaners revealed a considerably 

greater 1-year frequency of musculoskeletal complaints than 

an age-matched control group [19]. 

 

3. Methodology 

 

The system is assembled with a pair of existing wheels that 

rotates with the help of a shaft. The shaft and wheels are joined 

together. The wheels provide power to the gear through the 

chain mechanism, and the bevel gears are connected 

perpendicularly. The help of bevel gear rotates the brush. The 

revolutions start to move when we exert forces on this machine 

manually. As the wheel starts spinning, it becomes 

straightforward to move it forward or backward, and as the 

lower end of the machine is installed with a brush, the brush 

starts operating, cleaning the surface where it is interacting.  

 

3.1 Chain mechanism 

 

The total length of the chain used is 1319 mm with 80 links. A 

chain mechanism is a way of transmitting mechanical power 

from one shaft to another shaft. The socket used in the chain 

mechanism is shown in the fig. 1, it is used to give power to 

the wheels. The emphasis is conveyed by a roller chain, known 

as the drive chain or transmission chain [25]. 
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Figure 1:  Chain socket 

 

 
 

 
Figure 2: (a) Wheel, (b) Caster wheel 

 

Two wheels made of plastic material with dimensions of 

65mm in diameter and 30mm, in thickness were fitted on the 

backside, as shown in fig. 2. One caster wheel of diameter 

50mm was fitted on the front side for 360-degree rotation, as 

shown in fig. 2. A bevel gear has its axis perpendicular to each 

other, and the standard value of the gear ratio is 1:2, 2:1 and 

3:1 [26] This gear is used for speed reduction; in this machine, 

the bevel gear's diameter is 35mm (see fig.3.).   

 

  
Figure 3: Bevel gear 

 

There are two essential functions to which bearings are 

supposed to perform, and the bearing used in the machine is 

shown in fig.4 (a). These are: 

 Motion transfer takes place, i.e., they guide and support 

components that move/turn relative to one another. 

 Transmission of forces [27].  

 A cleaning brush (portable disc brush) with inner and outer 

diameters of 5 inches and 10 inches, respectively, was used, as 

shown in fig. 4(b). The cleaning brush is installed at the 

extreme lower portion of the machine and mounted with the 

bevel gears, which rotates it with the help of a chain and 

sprocket unit. The main work of the brush is to clean the floor 

surfaces. 

 

 
Figure 4: (a) Rolling bearing, (b) Prolite disc brush 

 

 

(a) 

(b) 
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4. Results and discussion 

 

Normal speed of humans = 1.4m/s 

D = diameter of wheel = 165mm = 0.165m 

V = Velocity of humans = 1.4m/s = 
𝛑𝐃𝐍

𝟔𝟎
  

Therefore, N = 162 rpm (wheel) 

 

 
Figure 5: Chain sprocket mechanism 

 

 

N1 = rpm of large Sprocket 

N2 = rpm of small sprocket 

T1 = no. of teeth in large sprocket = 32 

T2 = no. of teeth in small sprocket = 18 

 

VR (Velocity Ratio of Chain Drives) = 
N1

N2
 =
T2

T1
 

                                          

So, N2 = 288 rpm 

 

Assume gear module = 2mm 

Tl = number of teeth in gear = 20 

Ts = number of teeth in pinion = 12 

Diameter of gear (Dl) = m×Tl = 40mm 

Diameter of pinion (Ds) = m×Ts   = 24mm 

 

Gear Ratio, 
Ts

Tl
 = 

Nl

Ns
 

Ns = 
Nl×Tl

Ts
  

Ns = 480 rpm 

 

So, Ns is the speed of the brush which clean the surface. 

 

5. Application 

 

 It is used for Floor Cleaning Purpose. 

 It is used for hospital Cleaning.  

 To clean bus stand areas. 

 To clean railway station floor areas. 

 It is used to clean for all suitable areas. 

 

6. Conclusions 

 

The present machine has been designed in such a way that it 

may work manually which has many advantages like it is 

environment friendly, low cost, reduces human effort and time. 

It is a good option in current scenario because as we can see 

energy crisis or energy shortage is in limelight all over the 

world. It is capable to operate easily by the help of hands with 

negligible risk. The mechanically operated floor cleaning 

machine can be used in the place of room cleaning and reduces 

human effort. It works very efficiently and the manually 

operated eco-friendly and economic, road and floor cleaner is 

successfully capable to cover an area. Maintenance of machine 

is very cheap, and it is easily controllable with associated 

benefits of cleaning for the along with reduction in 

environment pollution.  
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