International Journal of Applied Engineering Research ISSN 0973-4562 Volume 14, Number 14, 2019 (Special Issue)
© Research India Publications. http://www.ripublication.com

AUTOMATED COST - EFFECTIVE FOOD FEEDER
Akhil R Nair
UG Student, Department of Mechanical Engineering,
SaintGits College of Engineering, Kottayam, India
Ananthu Harikumar
UG Student, Department of Mechanical Engineering,
SaintGits College of Engineering, Kottayam, India

Abhishek Anil
UG Student, Department of Mechanical Engineering,
SaintGits College of Engineering, Kottayam, India

Alex Bobby
UG Student, Department of Mechanical Engineering,
SaintGits College of Engineering, Kottayam, India

Aju Jo Sankarathil
Assistant Professor, Mechanical Engineering Department,
SaintGits College of Engineering, Kottayam, India.

Abstract
Food is a basic necessity for all and feeding ourselves is a
blessing. Being feed by others might create a sense of loss of
dignity especially among elderly and disabled people. For
solving this problem food feeders are available in commercial
market in several forms. Considering the cost of commercially
available food feeders which cost around 3-4 lakh rupees, are
not affordable for every sections of society. Several
commercial automatic feeders for human experiments are
available which are specific to certain species and food types.
However, it would be beneficial for researchers if they could
easily build their own experimental feeders customised for
their study species, food types, and other experimental
considerations. In this paper, we describe an open source
experimental feeder using an Arduino micro controller. The
design of the feeder is focused on simplicity to provide a
straight-forward building process and allow custom
modifications for various requirements. Our design aimed at
making use of three servo motors for providing the vertical
and rotary motion for scooping and feeding of food. A push
button is used to actuate the servo motors. the designed food
feeder is powered by a 12V rechargeable battery.
Keywords: Food feeders, Affordability, Arduino, Servo
motors.
Introduction
Food is the basic need of every living being. The care for
elderly people is very important in this life style as most of the
old aged people are in old age homes with several issues and

need help from others to carry out their needs even in feeding
food themselves. The need for feeding those who are unable
to feed themselves has been a research for many years and a
lot of designs have already being developed. A lot of issues
including neuromuscular defects affect the smooth
functioning of muscle mind connection so an old age man
cannot do according to his minds decision. This kind of
problem largely cause tremors which cause shivering of hands
and it will lead to difficulties in holding something steadily
and this affects very badly during eating and drinking ,since
you need to stabilize your hands to feed food, and it will affect
the mental stability of the person. The ability to feed by
ourselves creates a sense of shame and self esteem in one’s
mind and it will lead to other mental issues. But the cost and
the effectiveness of the product does not match well. So this
design is primarily about reducing the cost of the feeder and at
the same time does not reduce any design quality. As the
population of elderly people in the world is increasing very
rapidly the need of low cost food feeders has become a
necessary. Inventions and innovations are being developing
on a daily basis to help to develop a food feeder at a cheap
rate affordable to all sections of society. But the food feeders
now available worldwide are very heavily priced. The design
of this low cost food feeder aims at helping those people who
are unable to feed themselves at a very low cost. This design
uses simple servo motors and linkage mechanisms to scoop
and feed the food the person. Adruino is used as the heart of
the working model. C programming is used to control the

Page 33 of 36

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 14, Number 14, 2019 (Special Issue)
© Research India Publications. http://www.ripublication.com

servo motors to feed the food. The design is aimed at mainly
for old aged people who have tremor and other psychological
disorders who can’t feed themselves at a very low cost. Now
the technology used is very simple and we have not used any
sensors, by which we are able to reduce the cost to a very
large extent. Simple programming is done to control the servo
motors in a sequential order using C program. EEPROM
(Electrically Erasable programmable Read Only Memory) is
used to store the variables in the program so that it can be
easily changed in a fast manner and the program becomes
very flexible. The designs flexibility can be analyzed using
design software’s like CATIA where we can use a manikin to
give dimensions of a real body and configure the overall
dimensions of the feeder.
Methodology

Figure 2: The code for Arduino

Arduino Uno is the heart of feeder. It is coded with data to
stimulate the pulse for correct movement of hands, in our case
servo motors. Arduino Uno R3 now uses an ATmega16U2
instead of the 8U2 found on the Uno. This allows for faster
transfer rates and more memory. File format (. Inf ) file for
Windows is needed and included in the Arduino IDE for Mac
and Linux no need for such file formats. The Uno R3 works
with all existing shields but can adapt to new shields which
use these additional pins.

The above displayed figure shows the code used for
controlling 3 servo motors for smooth and efficient feeding.
The coding is done in c++ and servo.h is the header file used.
EEPROM was used to store the current location/angle of
servo motors, so even if there is a power failure the previous
location/angle is known. Three servos are attached to Arduino
to pin 3, 5, 6 respectively. The angles of rotation of servo
motors are pre-fixed using trial and error method.
Three servos are made to turn at different angles and there is a
sequence in working of servos. This helps in easy rectification
and modification of codes. Since no sensors are used the angle
made by servos should be predetermined. No sensors means
lesser product cost. Each time upon pressing the actuating
button a cycle is completed. So the user can choose the time
for next scoop of food.

Figure 1: Arduino Board
Arduino is an open-source physical computing platform based
on a simple I/O board and a development environment that
implements the Processing/Wiring language.
Arduino can be used to develop stand-alone interactive
objects or can be connected to software on your computer.
ATmega328 microcontroller Input voltage - 7-12V 14 Digital
I/O Pins (6 PWM outputs) 6 Analog Inputs 32k Flash
Memory 16Mhz Clock Speed
Figure 3: Power Supply Diagram
The above diagram shows the power supply diagram. A 12 V
battery power the servo motors as output from Arduino is not
sufficient to run the three servo motors. The signal for each
servo motor is connected to Arduino pin 3, 5, 6. A switch is
connected between Arduino 5V out and pin 8 and a pull down
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resistor is also used. If the Arduino senses 5v in pin 8, the
loop given in the above mention code will be initiated. Else in
order for Arduino to understand the switch is in off condition
a pull down resistor is used.
A voltage regulator IC7805 was used to regulate the battery
voltage to 5V from 12V. Also an NPN transistor was used for
conditions where servos have more current requirement.
Capacitors where also used for filtering the DC signal. The
powers for servos are made from battery and all servos and
Arduino are having a common ground. Since the battery is
rechargeable it helps in get portability, so no bonded wires for
restricting the useable area. LED was used for indicating
where the feeder is in working condition or not. Resistor was
used for reducing the voltage coming to LED. Varying the
resistance the light intensity can be varied. The most
commonly used 3D Printing process is a material extrusion
technique called fused deposition modeling (FDM).
Acrylonitrile butadiene styrene (ABS) is a thermoplastic
polymer. Its glass transition temperature is approximately
105 °C. It is also light weight and has high melting
temperature. All dimensions made in cad drawing are in true
scale therefore 3d printing is easy to perform. After printing
the structure servo motors will be screwed in place. The
battery, Arduino board, etc all will be placed in proper
position inside the case. The switch used for actuating the
feeder is a floating switch so depending on the disability each

Results
The feeder after fabrication was tested on a person whose
right upper limb was amputated and had difficulty in feeding
himself. The person found it very helpful and user-friendly
also as the mode of operation was made so simple such that
everyone can operate it without the help of a second person.
Initially the feeder couldn’t scoop food smoothly and had a
problem of spilling the food from the spoon during the rise.
This error was further rectified by changing the delay period
and controlling the servomotor angle by changing the
variables in the Arduino Uno program used to operate the
servo motors in the equipment. The values are chosen
accordingly so as to eliminate the jerking effect of the spoon
and provide smooth motion throughout. The degree of rotation
of gears is found out by trial and error method. Acrylonitrile
butadiene styrene (ABS) is used for fabrication of the
structure so as to reduce the weight and overall cost of
fabrication by 3D printing. A considerable difference in
weight was observed when shifted from aluminum to ABS
plastic which also decreased the load on the servomotors thus
making it durable. A 12V rechargeable battery is used to
power the system so as to avoid the problem of power failure
and thus makes it portable. Considering the variations in
height of people, the feeder is incorporated with a scissor lift
mechanism to achieve the required height.
Conclusion

Figure 3: Cad drawing for 3d Printing

user can adjust to their feasible position for using the feeder.
The delay given in the coding phase gives the food placed in
feeder smooth and safe motion. So chances of food splitting
are less. Also the plastic arms for feeder helps in reducing
weight therefore the servos has to deal with lesser weight. No
sharp edges are present in model so it is safe to use. Another
peculiarity of design is that it is suitable for all types of table
tops.

We have developed an automatic food feeder as an aid for
those who are unable to feed themselves. Users are people
with physical disabilities who have limited arm function such
as upper limb amputated people, those suffering from various
tremors, old age people etc. The feeder is a companion for
these people with a simple push button actuation for scooping
food from the utensil and feeding the user. The design of the
motorized feeder is also done in Solid Works. The circuit
using micro controller Arduino Uno was designed for the push
button control for all the servomotors. The code written for
Servo motors was used to simulate the working of designed
circuit in TINKERCAD. Ergonomic analysis was carried out
using CATIA considering the height and seating of the user
thus incorporating a scissor lift mechanism. The aim of
developing a low cost automatic food feeder was achieved by
using ABS plastic for fabrication and Arduino Uno interface
for controlling the servomotors. Hence an affordable food
feeder, price within the range of INR 7000 is developed and
tested.
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