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Abstract— A food feeding device for use by persons with 

limited or no use of their arms, by using wire rope 

arrangement with pedal. wherein a spoon is mounted on 

supporting and counterbalancing metal rod and is associated 

with a mouth piece in such a manner that the user can 

manipulate the spoon by pressing pedal with the help of their 

leg to lift food from a dish, can then place the spoon on a fixed 

support and then adjust the spoon to a position for convenient 

eating of the food. All the parts are mounted on a flat base 

which is adapted also to support the food dish. This system 

gives freedom of eating to the disabled. This type of food 

feeding machine is very useful for handicapped person who 

is economically poor. And is environmental friendly because 

it doesn’t contribute in pollution.  
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I. INTRODUCTION 

This project proposes an eating system that would help the 

physically challenged people to have food on their own. This 

“Food Feeding machine” would enable the users to rely on 

their own for their needs. This project is mainly developed for 

solving at least a single basic problem of the people with 

locomotive disability. Inspiration for this project was from 

our society. The status of the differently abled in our society 

and their sufferings intended to do something useful for 

rectifying their problem. This proposal will partly reduce the 

need of relying on others. 

According to India’s census 2001 has revealed over 

21 million people in India as suffering from one or the kind 

of disability. This is equivalent to 2.1% of the total 

population. Among the total disabled in the country 12.6 

million are males and 9.3 million are females. Although the 

number of disabled is more in rural and urban areas. 

 Population Percentage% 

Total population 1,028,610,328 100.0 

Total disabled population 21,906,769 2.1 

Disability rate(per lakh 

population) 
2,130 -- 

Type of disability   

(a) In seeing 10,634,881 1.0 

(b) In speech 1,640,868 0.2 

(c) In hearing 1,261,722 0.1 

(d) In movement 6,105,477 0.6 

(e) Mental 2,263,821 0.2 

   

Table: Number of Disabled Population and Type of 

Disability 

The present system relates to self-feeding devices 

for handicapped persons, and particularly to self-feeding 

devices that are capable of effectively picking up food from 

the eating surface of a plate. 

II. OBJECTIVES 

The main objective of our project is to make the simple and 

economical food feeding machine for physically handicapped 

person. This also helps in increasing accessibility of this 

machine as compared to the older system. The proposed food 

feeding machine can be developed by making following 

changes in the existing system. 

 Replacement of electrical & electronics component with 

mechanical component. 

 Replacement of existing bulky and complex system with 

simple and easy to operate system. 

III. COMPONENTS 

A. Main Frame (Chassis) 

A chassis is the internal framework of an artificial object, 

which supports the object in its construction and use. The 

main frame is in square shape. The joining of angle section 

resulted in the formation of the main frame. The whole 

machine assembly is situated on this frame and bears the all 

load of machine. The 4 wheels are attached to the chassis for 

the free movement of the food feeding machine. 

B. Brake Pedal 

Brake pedal is used to transmit the motion from leg of 

operator to the spoon. When the operator presses the brake 

pedal, the brake pedal gives the motion to the bearing through 

the wire rope. The brake pedal is attached to the main frame 

with various links. 

C. Spring 

A spring is an elastic object that stores mechanical energy. 

Springs are typically made of spring steel. When a 

conventional spring, without stiffness variability features, is 

compressed or stretched from its resting position, it exerts an 

opposing force approximately proportional to its change in 

length. A helical spring is used in this machine. Helical spring 

is a spring made by winding a wire around a cylinder. Springs 

are made from a variety of elastic materials, the most 

common being spring steel. Small springs can be wound from 

pre-hardened stock, while larger ones are made from 

annealed steel and hardened after fabrication. 

D. Wire Rope 

Wire rope is several strands of metal wire twisted into a helix 

forming a composite "rope", in a pattern known as "laid 

rope". Larger diameter wire rope consists of multiple strands 

of such laid rope in a pattern known as "cable laid". In stricter 

senses the term "wire rope" refers to diameter larger than 3/8 

inch (9.52 mm), with smaller gauges designated cable or 

cords. Initially wrought iron wires were used, but today steel 

is the main material used for wire ropes. Wire rope is used to 

transmit force in this machine. 



Design and Development of Food Feeding Machine for Physically Handicapped Person 

 (IJSRD/Vol. 6/Issue 02/2018/703) 

 

 All rights reserved by www.ijsrd.com 2562 

E. Ball Bearing 

A ball bearing is a type of rolling-element bearing that uses 

balls to maintain the separation between the bearing races. 

The purpose of a ball bearing is to reduce rotational friction 

and support radial and axial loads. It achieves this by using at 

least three races to contain the balls and transmit the loads 

through the balls. In most applications, one race is stationary 

and the other is attached to the rotating assembly (e.g., a hub 

or shaft). As one of the bearing races rotates it causes the balls 

to rotate as well. Because the balls are rolling they have a 

much lower coefficient of friction than if two flat surfaces 

were sliding against each other. 

F. Shaft 

A shaft is a rotating machine element, usually circular in cross 

section, which is used to transmit power from one part to 

another, or from a machine which produces power to a 

machine which absorbs power. The various members such as 

pulleys and gears are mounted on it. They are mainly 

classified into two types. 

1) Transmission shafts are used to transmit power between 

the source and the machine absorbing power; e.g. counter 

shafts and line shafts. 

2) Machine shafts are the integral part of the machine itself; 

e.g. crankshaft. 

The material used for ordinary shafts is mild steel. 

When high strength is required, an alloy steel such as nickel, 

nickel-chromium or chromium-vanadium steel is used. Shafts 

are generally formed by hot rolling and finished to size by 

cold drawing or turning and grinding. 

G. Square Pipe 

MS Square pipe are used to provide the two upright supports 

to the machine. The left upright support constitutes the ball 

bearing-shaft assembly and Right upright supports holds the 

wooden cardboard, bowl and water bottle. The upright 

support is made adjustable with the help of square pipe. 

H. Square Bar 

Square bar are used in upright support to make it height 

adjustable and flexibly removable. The square bar are fitted 

inside the square pipe which gives rise to the upright support. 

The height of square bar is adjustable according to the height 

of operator. Another square bar is attached to the shaft to 

provide motion the spoon. The spoon is welded to the square 

bar which keeps the spoon in fixed position. 

I. Wooden Cardboard 

Wooden cardboard is fitted over the rightmost upright 

support. The Bowl and water bottle are mounted on this 

wooden cardboard. The cardboard is square in shape and 

provides stability to the bowl and water bottle arrangement. 

The height of cardboard can be adjusted with the help of nut 

& bolt. 

J. Angle Section & Metallic Strips 

The angle section and metallic strips are used to design the 

various links. The links transferred the force from brake pedal 

to the spoon. The main frame has been designed by joining 

the various angle section and metallic strips. 

IV. CAD MODEL OF FOOD FEEDER 

 
Fig. : CAD model of food feeder 

V. INTRODUCTION TO MACHINE 

In response to the aforementioned need this project provides 

a self-feeder for the handicapped, having a base, an upright 

support on the base, and a cross arm supported on the upright 

support for rotation about a vertical axis thereby to swing the 

cross arm horizontally. A spoon holder is supported near the 

free end of the cross arm for pivotal movement in the same 

vertical plane relative to the cross arm. A welding joint is 

done for keeping the spoon in a constant position. A bearing 

is contained in the upright support and urges the cross arm to 

a maximally elevated position. 

Consequently, a spoon attached to the square bar 

may be lowered by releasing the brake pedal. And the cross 

arm may be then released to an elevated position under 

Urging of the spring to raise the spoon to the mouth of a user 

by breaking the brake pedal ,While keeping the spoon level 

to avoid spilling the food from the spoon. The upright support 

may be adjustably assembled to and can be removable from a 

base post affixed to the base, such that the upright support 

together with the cross arm can be readily disassembled from 

the base for compact storage of the self-feeder. 

The cross arm has two mutually opposite walls 

vertical to the base, a first shaft between the opposite walls 

for pivoting the arm to the upright support, a second square 

bar between the opposite walls for pivoting the spoon holder 

to the arm. A main frame of angle section acts as a chassis of 

the food feeding machine. The supported is fitted on the main 

frame to keep the legs of physically handicapped person. The 

link1, link2 and link3 are fixed on the main frame as shown 

in figure. The brake pedal and spring are interlinked with each 

other with the help of link1, link2 and link3 to form a small 

sub assembly. 

The two square pipes are then fitted on the chassis 

to have an upright support for bearing assembly and wooden 

cardboard. The upright supports are adjustable and we can 

change the height by adjusting the screw as per the height of 
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the operator. The two ball bearings are fitted on the left 

upright support. The shaft is attached to the bearing for 

smooth motion of spoon. The spoon is welded to the square 

bar which is then attached to the shaft which freely rotates 

with the help of ball bearings. The bearing-shaft sub assembly 

and linkage mechanism is then joined together with the help 

of wire rope. The bowl and water bottle stand is bolted on the 

wooden cardboard. 

 
Fig. : 3D View of food feeding machine 

VI. CONSTRUCTION AND WORKING PRINCIPLE 

It consist of brake pedal, wire rope, ball bearing, metal shaft, 

spoon, wooden cardboard and four wheel. There is in between 

ball bearing and brake pedal wire is attached with the help of 

spring for creating tension in wire to lift the spoon from their 

fix position and allow to return back to their actual position. 

The square rod is attached to the shaft and other side of shaft 

is attached with ball bearing. And bottom edged of square rod 

attached with spoon. Bowl and water bottle stand is mounted 

on wooden cardboard where spoon is nearly 3-4 mm above 

the surface of bowl. Bowl can be shift three motion according 

to requirement. Wooden cardboard where bowl and water 

bottle stand are mounted as well as where wire rope and ball 

bearing arrangement are kept both are adjustable according to 

disabled person height there is no problem of using any type 

of chair for seating purpose of disabled person while eating. 

The main metal frame and other metal part where all 

components are mounted is hollow made in square pipe shape 

as well as compact and easily moved from one position to 

other position with the help of four wheel situated bottom of 

main frame. 

When we apply the force on brake pedal in 

downward direction with the help of right or left leg due to 

this provide the motion to spoon by converting the liner 

motion of pedal into rotary motion of spoon. . The motion of 

spoon is controlled by applied force on brake pedal because 

when we apply force on brake pedal that time spring which is 

connected between wire rope and pedal get expand i.e. in 

tension due to this wire rope also in tension and hence it gives 

the rotary motion to the shaft which is attached to the ball 

bearing. There is also one spring arrangement at the top, 

inside the ball bearing cover between wire rope and ball 

bearing for giving rotational motion to metal shaft where 

spoon is connected to the bottom of square bar and top portion 

of square bar attached to the metal shaft. 

 

 
Fig. : fabricated view of food feeding machine 

VII. DESIGN OF FOOD FEEDING MACHINE 

We have given the proper attention to the all problems stated 

above while designing the new food feeding system. The all 

electrical and electronic component are entirely omitted from 

the new system. Our main focus was to build the simplex 

system as far as possible and to make it economical and 

convenient to operate. In system design we mainly 

concentrate on the following parameter. 
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A. System selection based on physical constraints 

While selecting any machine it must be checked, where it is 

going to be used. In our case it is to be used in Houses, 

Hospitals, Nursing Homes and Old age Homes etc. So space 

is a major constrain. The system is to be very compact. The 

mechanical design has direct norms with the system design 

hence the foremost job is to control the physical parameters. 

B. Arrangement of various components 

Keeping into view the space restriction the components 

should be laid such that their easy removal or servicing is 

possible moreover every component should be easily seen & 

none should be hidden every possible space is utilized in 

component arrangement. 

C. Components of system 

As already stated system should be compact enough so that it 

can be accommodated at a corner of a room. All the moving 

parts should be well closed & compact. A compact system 

gives a better look & structure. 

Following are some example of this section 

 Design of machine height 

 Energy expenditure in leg operation 

 Lighting condition of m/c 

D. Height of machine from ground 

Fore ease and comfort of operator the height of m/c should be 

properly decided so that he may not get ired during operation 

.The m/c should be slightly higher than that the level also 

enough clearance be provided from ground for cleaning 

purpose. 

E. Weight of machine 

The total weight of machine depends upon the selection of 

material components as well as dimension of components. A 

higher weighted machine is difficult for transportation & in 

case of major break down it becomes difficult to repair. 

F. Forced required to press pedal 

The leg muscles are some of the largest in the body. It is quite 

easy to generate 100 lb (45.359 Kg) of force with one leg. 

After all, your legs keep you from falling down. So in our 

project here only required 10N to 30N force. It’s very 

negligible so it does not affect any problems for working of 

project. 

VIII. COMPONENTS WITH SPECIFICATIONS 

The following components are used for food feeding 

machine. The subassemblies are formed with the help of this 

compon 

 

Main Frame (Chassis) 

 
Supporter 

 
Link 1-1 

 
Link 2-1 

 
Link 3-1 

 
Pedal 
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Spring 

 
Bearing 

 
Square Pipe 

 
Square Bar 

 
Shaft 

 
Wooden Cardboard 

 
Plastic Bowl 

 
Cover over Bearing 

IX. RESULT 

In this project we have implement the simplified mechanical 

system for the food feeding machine without affecting its 

performance and its efficiency. Due to the simplified 

mechanical system, the mechanical structure becomes light 

weighted and simple. Electrical component and electrical 

sensor has been replaced by mechanical component which 

reduces the overall cost of the food feeding machine. Also in 

this report we have mentioned the component required for the 

machine and their costing. 

The detailed CAD drawing of assembly and drawing 

of Individual component is given in the report. Process flow 

chart for the assembly of food feeding machine is also stated 

in this report. The testing of food feeding machine has given 

satisfactory result. The machine able to overcome all the 

identified problems mentioned above in the project. The new 

food feeding machine is purely mechanical, light in weight, 

simple and very economical. 
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X. FUTURE SCOPE 

After analyzing the testing and performance of the food 

feeding machine, further modification in this food feeding 

machine is possible. The some recommendations are given 

below:- 

1) The mechanism used in the food feeding machine can be 

made flexible by providing more degree of freedom to 

the different links which will increase the functionality 

of the machine. 

2) The machine can be made light weighted by using steel 

or plastic component as per suitability instead of iron. 
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