
IJIRST –International Journal for Innovative Research in Science & Technology| Volume 3 | Issue 11 | April 2017 
ISSN (online): 2349-6010 

 
All rights reserved by www.ijirst.org 313 

Design and Development of Automated Appam 

Maker 

  

Praise Sabu Sreerag M P 

UG Student UG Student 

Department of Mechanical Engineering Department of Mechanical Engineering 

Saintgits College of Engineering, Kottayam-686532, Kerala, 

India 

Saintgits College of Engineering, Kottayam-686532, Kerala, 

India 

  

Sukesh P P Toney Varghese 

UG Student UG Student 

Department of Mechanical Engineering Department of Mechanical Engineering 

Saintgits College of Engineering, Kottayam-686532, Kerala, 

India 

Saintgits College of Engineering, Kottayam-686532, Kerala, 

India 

 

Vaishak S Kurup 
UG Student 

Department of Mechanical Engineering 

Saintgits College of Engineering, Kottayam-686532, Kerala, India 

 

Abstract 

 

Appam is a type of pancake made with fermented rice batter and coconut milk. It has immense scope for mass production being 

a common food item in restaurants and homes in South Indian states especially Kerala. The usual method of making the Appam 

involves pouring the required amount of batter in a pan and then spreading more or less uniformly. This traditional and manual 

way of preparing the Appam is tedious when it comes to mass production considering the making cost, making time and the 

associated energy consumption. In addition, it demands the service of skilled laborers also. Innovative automatic makers for food 

items such as Chapatti and Dosa are available in market even though scope for several better designs does exist for such systems. 

The proposed work aims at design and fabrication of an automated Appam maker for mass catering for household and 

restaurants by minimizing the making cost, making time and thereby improving the efficiency with optimum energy 

consumption ensuring better usability, safety, improved handling easiness and hygiene. The main process stages such as pouring, 

spreading and removal of cooked food from pan are automated by making use of motors, valves, microcontroller and sensors 

enabling to obtain ready to eat Appam by the press of a button without any skilled labor. Thus, by this project the unexplored 

area of automating Appam making process which has huge potential in South Indian food culture is being investigated to 

develop a Packaged Appam Maker as the product. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

This is an era of automation where it is broadly defined as replacement of manual effort by mechanical power in all degrees of 

automation. The operation remains an essential part of the system although with changing demands on physical input as the 

degree of mechanization is increased. 

The main objective of the project is to automate the time consuming and tedious processes in the food industry. In the present 

scenario human work force is eliminated in every possible situation, leading to an increase in the efficiency to a large extent. As 

a result of the past research and development currently we have automated chappathi and dosa maker which become a huge 

success in the mass catering and hotel industry. Following this trend we are trying to touch an unexplored area of automating 

appam making process which has a huge potential in south Indian food culture. 

We are planning to Design and Fabricate an Automatic Appam Maker for mass catering and households by considering cost, 

usability, safety, easy handling and hygiene. Appam or Palappam is a traditional food in South India mainly in Kerala. Manual 

way of preparing appam is tedious when it comes to mass production. It allows the user to obtain ready to eat appam at the press 

of a button without any skilled labour.   

The usual method of making appam involves pouring the required amount of batter in a pan and then spreading more or less 

uniformly. Since the idea is to make it automated pouring, spreading and removal of cooked food from pan is to be carried out by 

making use of motors, cam-pushrod assembly etc. 
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II. COMPONENTS 

 Solenoid Valve  

A solenoid valve is an electromechanically operated valve. The valve is controlled by an electric current through a solenoid: in 

the case of a two-port valve the flow is switched on or off; in the case of a three-port valve, the outflow is switched between the 

two outlet ports. Multiple solenoid valves can be placed together on a manifold. 

Solenoid valves are the most frequently used control elements in fluidics. Their tasks are to shut off, release, dose, distribute or 

mix fluids. They are found in many application areas. Solenoids offer fast and safe switching, high reliability, long service life, 

good medium compatibility of the materials used, low control power and compact design. 

Specifications – ½ inch, 2*2, normally closed. 

  
Fig. 1:  Solenoid valve.             Fig. 2: Solenoid valve components. 

 Permanent Magnet DC Motor 

As it is indicated in name of Permanent Magnet DC Motor (PMDC), the field poles of this motor are essentially made of 

permanent magnet. A PMDC motor mainly consists of two parts. A stator and an armature. Here the stator which is a steel 

cylinder. The magnets are mounted in the inner periphery of this cylinder. The permanent magnets are mounted in such a way 

that the N – pole and S – pole of each magnet are alternatively faced towards armature as shown in the figure below. That means, 

if N – pole of one magnet is faced towards armature then S – pole of very next magnet is faced towards armature. In addition to 

holding the magnet on its inner periphery, the steel cylindrical stator also serves as low reluctance return path for the magnetic 

flux. Although field coil is not required in permanent magnet DC motor but still it is sometimes found that they are used along 

with permanent magnet. This is because if permanent magnets lose their strength, these lost magnetic strengths can be 

compensated by field excitation through these field coils. Generally, rare earth hard magnetic materials are used for these 

permanent magnet. 

Specification – 12v, 90w, 60rpm. 

  
Fig. 3: PMDC motor.           Fig. 4: DC motor components. 

https://en.wikipedia.org/wiki/Electromechanical
https://en.wikipedia.org/wiki/Valve
https://en.wikipedia.org/wiki/Electric_current
https://en.wikipedia.org/wiki/Solenoid
https://en.wikipedia.org/wiki/Hydraulic_manifold
https://en.wikipedia.org/wiki/Fluidics
https://www.electrical4u.com/what-is-magnetic-field/#Magnetic-Flux-or-Magnetic-Lines-of-Force
https://www.electrical4u.com/what-is-magnetic-field/#Magnetic-Flux-or-Magnetic-Lines-of-Force
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 Proximity Sensor 

An inductive proximity sensor is a type of non-contact electronic proximity sensor that is used to detect the position of metal 

objects. The sensing range of an inductive switch is dependent on the type of metal being detected. Ferrous metals, such as iron 

and steel, allow for a longer sensing range, while nonferrous metals, such as aluminium and copper, can reduce the sensing range 

by up to 60 percent Since the output of an inductive sensor has two possible states, an inductive sensor is sometimes referred to 

as an inductive proximity switch.  

The sensor consists of an induction loop. Electric current generates a magnetic field, which collapses generating a current that 

falls toward zero from its initial trans when the input electricity ceases. The inductance of the loop changes according to the 

material inside it and since metals are much more effective inductors than other materials the presence of metal increases the 

current flowing through the loop. This change can be detected by sensing circuitry, which can signal to some other device 

whenever metal is detected. 

Common applications of inductive sensors include metal detectors, traffic lights, car washes, and a host of automated 

industrial processes. Because the sensor does not require physical contact it is particularly useful for applications where access 

presents challenges or where dirt is prevalent. 

Specification – 0.3 to 1 cm range. 

 
Fig. 5: Proximity sensor 

 
Fig. 6: Proximity sensor components. 

 Microcontroller 

The AT89S52 is a low-power, high-performance Complementary Metal Oxide Semiconductor (CMOS) 8-bit microcontroller 

with 8K bytes of in-system programmable Flash memory. The device is manufactured using Atmel’s high-density nonvolatile 

memory technology and is compatible with the Indus- try-standard 80C51 instruction set and pin out. The on-chip Flash allows 

the program memory to be reprogrammed in-system or by a conventional nonvolatile memory pro-grammar. By combining a 

versatile 8-bit Central Processing Unit (CPU) with in-system programmable Flash on a monolithic chip, the Atmel AT89S52 is a 

powerful microcontroller which provides a highly-flexible and cost-effective solution to many embedded control applications. 

The AT89S52 provides the following standard features: 8K bytes of Flash, 256 bytes of Random Access Memory (RAM), 32 

I/O lines, Watchdog timer, two data pointers, three 16-bit timer/counters, a six-vector two-level interrupt architecture, a full 

duplex serial port, on-chip oscillator, and clock circuitry. In addition, the AT89S52 is designed with static logic for operation 

down to zero frequency and supports two software selectable power saving modes. The Idle Mode stops the CPU while allowing 

the RAM, timer/counters, serial port, and interrupt system to continue functioning. The Power-down mode saves the RAM con- 

tents but freezes the oscillator, disabling all other chip functions until the next interrupt or hardware reset. 

https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Proximity_sensor
https://en.wikipedia.org/wiki/Sensor
https://en.wikipedia.org/wiki/Induction_loop
https://en.wikipedia.org/wiki/Electric_current
https://en.wikipedia.org/wiki/Magnetic_field
https://en.wikipedia.org/wiki/Inductance
https://en.wikipedia.org/wiki/Metal_detector
https://en.wikipedia.org/wiki/Traffic_light
https://en.wikipedia.org/wiki/Car_wash
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Fig. 7: AT89s52 pin configuration. 

 Gears 

Spur gears are used as the reduction gears for pouring, removing and rotating mechanisms. Cast iron material is selected 

considering cost and availability. The motor selected was of 60 RPM so the speed reduction required was about 14 for pouring 

mechanism and about 13 for rotating and removing mechanisms. Reduction at the pouring stage is set larger because of the fact 

that the batter has to be poured at a much slower rate for effective spreading. 

 
Fig. 8: Spur gear and pinion. 

 Bearings 

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 two 

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. 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. Ball bearings tend 

to have lower load capacity for their size than other kinds of rolling-element bearings due to the smaller contact area between the 

balls and races.  

However, they can tolerate some misalignment of the inner and outer races. 

https://en.wikipedia.org/wiki/Rolling-element_bearing
https://en.wikipedia.org/wiki/Ball_(bearing)
https://en.wikipedia.org/wiki/Bearing_(mechanical)
https://en.wikipedia.org/wiki/Race_(bearing)
https://en.wikipedia.org/wiki/Radius
https://en.wikipedia.org/wiki/Axis_of_rotation
https://en.wikipedia.org/wiki/Coefficient_of_friction
https://en.wikipedia.org/wiki/Structural_load
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Deep groove ball bearings are particularly versatile. They are simple in design, non-separable, suitable for high and very high 

speeds and are robust in operation, requiring little maintenance. 

 
Fig. 9: Ball bearing. 

 Ball bearing 6202 

6202 bearing is used for the free rotation and provide support for the shafts used for pouring and removing mechanism.  

6 stands for single row deep groove 

2 stands for light section 

stands for 15 mm bore diameter 

 

 

 

Ball bearing 6204 

 

6204 bearing is used for the free rotation and provide support for the shafts used for rotating mechanism.  

 6 stands for single row deep groove 

 2 stands for light section 

 04 stands for, 04×5 = 20 mm bore diameter 

III. LITERATURE REVIEW 

One of the important step in the design was the selection of gear and bearings as per the requirements. Machine design data book 

[1] by K Lingaiah is used as a reference for the design procedure. This hand book was very helpful in providing amble 

information about the design criterions and standards to be followed. All the necessary equations, constant values and 

assumptions are taken from the data book. 

After the design process it is necessary to have the basic knowledge about the various manufacturing technologies to enter to 

the fabrication stage. Basic operations that are carried out are welding, turning, grinding, drilling etc. All the necessary 

information regarding this processes in point of view of process parameters, principles and safety are accrued by referring the 

text book Manufacturing Engineering And Technology [2] by Kalpakjian. 

Theory of Machines [3] by S S Rattan contain the basics of working and principles of most of the mechanical elements such as 

cams, gears, belt, chain etc. Since in our design gears play a major role this text book was essential for providing ideas regarding 

gears and gear trains. It made us clear about how the gears are used to control the speed and torque and when they are used. 

The motors used in the project are 60 RPM PMDC motor. PMDC motors are unique in their working principle and 

applications they had in the real world. The internal structure and working of all basic electrical machines are well explained in 

the text book Electrical Machines [4] by J B Gupta. The text book contain valuable information about all kinds of AC and DC 

motors, transformers, generators etc. PMDC motor was selected considering the low cost and reliability.  

Mechatronics is a branch which combines the technologies of both mechanical and electronics field and play an important role 

in the mechanisation and automation that we see today. Since our project is in the area of automation the text book Mechatronics 

[5] by W Bolton was used to identify and study the principles behind various elements such as solenoid valves and proximity 

sensor which find application in our project. 

IV. WORKING 

In the project every step in the manual method of appam is automated with the help of motors, sensors and microcontrollers. 

There are four main steps in the preparation of appam. Pouring of required amount of batter, spreading of batter to get the 

particular shape, cooking and finally removing of cooked food from pan. 
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 Pouring and Spreading 

In our mechanism the pouring and spreading are done simultaneously because after analysing the manual method of spreading, 

we found that mimicking the exact manual motion mechanically is much more complex than the mechanism that we are 

employed currently. In the current mechanism the pre prepared batter is poured to the batter container provided at top of the  

system as shown in the fig. 10. The capacity of the container can be varied according to the need. Directly below the container is 

a solenoid valve. The batter from the container is gravity fed to the solenoid valve. Valve we are using is a normally closed one, 

i.e. as long as no current is applied to the valve, it remain closed and when a voltage is applied the valve opens and let the batter 

flow downward. In that way the amount of batter flow can be controlled. To apply the voltage at right time and duration a 

microcontroller is controlling the valve. When the pouring process is initiated valve is opened and batter flow to the hose 

connected at other end of solenoid valve.  

As mentioned earlier, the pouring and spreading are done simultaneously. For that purpose the open end of the hose is 

connected to a circular disc. Diameter of the disc is in coordination with the size of appam that need to be produced. The disc is 

connected to a motor via a reduction gear mechanism. The microcontroller run the motor and open the solenoid valve 

simultaneously and the programming is done to rotate the disc 360°. Therefore the batter get spread in a circular manner and 

since the pan has a concave shape the additional batter will accumulate at centre creating the shape of appam. In order to achieve 

the perfect shape the pan has to be heated before pouring. For that purpose a provision is given to provide waiting time when 

ever needed. After the pouring the solenoid valve is closed and motor is rotated anticlockwise to avoid tangling of hose under 

repeated rotations. 

 
Fig. 10: Pouring mechanism. 

 Cooking 

After the pouring process the pan has to be rotated 120° clockwise to place it above the LPG burner for cooking as shown in fig. 

11 This is made possible by the rotation of the central shaft to which the three pans are connected by a motor and a proximity 

sensor. Microcontroller actuate the main motor and motor will start rotating. For accurately stop the shaft after 120° metal 

projections are provided on the main shaft radially at a spacing of 120°. The projections are within the range of the proximity 

sensor. So when the shaft rotate and reach the mark the metal projection will interfere with the magnetic field of the sensor. This 

produce a voltage which is sensed by the microcontroller and motor is stopped. 

Cooking time can be controlled manually using a keypad provided on the control panel. For effective cooking of the food the 

pan has to be closed. For that purpose a flexible plate is provided with cover attached to the end. When the pan reaches the 

cooking position the cover get pushed down and it close the pan. The burner we are using is Bunsen burner which employs air 

flow control to adjust the flame. When the cooking is happening in the pan, pouring is done in the pan coming behind it 

simultaneously. 
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Fig. 11: Cooking 

 Removal 

When the appam is cooked properly the pan is again rotated 120° as explained earlier and the pan is placed at removing position. 

The manual way of removing the appam from the traditional pan is using a spoon. But that difficulty can be avoided by using a 

non-stick pan which require no or less effort to remove the food. Again developing a mechanism for picking the appam directly 

from the pan as done manually will require a high accuracy design since any error will ruin the food. That is out of the scope of 

this project. 

So to remove the appam without any interference of any mechanical element the pan is tilted 180°. Since we are using non-

stick pan the appam get easily removed from the pan under its own weight. For rotating the pan a motor is provided which is 

controlled by microcontroller to rotate 180° to remove food and return to normal position after removal. Precise rotation is 

accomplished by sliding the pan through the guide provided and placing it between the hands attached to the motor via a shaft. 

This shaft is held in place by a set of roller bearings. For easy and free rotation hinge joint is provided at holding end of pan. The 

detached food from the pan is collected in a collecting tray placed below the pan. 

The solenoid valve require an AC power source to work. All three motor are DC motors which is powered by a 12 V battery. 

All supporting members of various mechanisms and structural elements are made of mild steel. The final product is shown in the 

fig. 13. The main parts are shown in the fig. 12 in Computer Aided Designing (CAD) model. 

 
Fig. 12: CAD model showing main parts. 
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Fig. 13: Automated Appam Maker 

V. FUTURE DEVELOPMENTS 

As the first stage of our project was successfully completed, now we move on to our second stage that is modification and 

development of the product. For further development of our product we decided to make the product more compact, lighter and 

cheaper. The product can also be made simple so that the customer himself can assemble and disassemble it easily so it can also 

be transported easily. 

We are planning to increase the rate of production of our product by increasing the number of pans. We are planning to launch 

our product in three variants i.e. with 5 pans, 7 pans and 9 pans. By doing this production rate of the product can be increased so 

that it can useful for mass production. 

At the next stage the user interface can be improved from just switches to control time to a more interactive one. The user will 

be able to input the information regarding the number of appam need to be produced, alarming when batter is finished etc. Also 

the system can be made to calculate and inform the user about how many appam can be made with the available batter and total 

production time. 

Main highlight of our project is that it can be made suitable for various food products like Dosa, Idli, Iddiappam etc. this can 

be accomplished by just changing the pan and some apparatus which can be done easily without any difficulties. The product can 

be made multilayer with various food products in each layer. All the food can be made simultaneously or individually. 

VI. EXPENDITURE 

Table – 1 

Internal Funding 

TERM DATE AMOUNT 

First term 30rd December 2016 15,000 

Second term 18th January 2017 5,000 

 Total 20,000 

Table – 2 

Expenditure 

SL.NO ITEM SPECIFICATION NOs COST 

 DC motor 12v, 90 w, 60rpm 3 3*300 = 900 

 Solenoid valve ½ inch 2/2 1 1300 

 Proximity sensor 0.3 – 1cm  500 

 Micro controller AT89S52 1 100 

 Key pad 4 switch 1 90 

 LCD display 16*2 1 200 

 Battery 12v, 7A 1 1100 

 LPG cylinder 5 kg 1 1820 

 LPG tube 1m 1 120 

 Gear assembly 14:1 1  

  13:1 2 300 
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 Rice flour 1 kg 1 60 

 Pan 20 cm 3 3*365 = 1095 

 Container 1.5 L 1 150 

 Bearing 
6204 

6202 

2 

4 

2*450 = 900 

4*370 = 1480 

 Hose 8mm dia, 1m long 1 50 

 
Shaft 

 

20mm 

15mm 

1 

2 

30 

2*20 = 40 

 Disc 5in dia, 6mm thick 1 50 

 LPG regulator - 1 250 

 Bunsen burner - 1 800 

 Electric wiring 2m 1 30 

 LPG Clip - 2 2*15 = 30 

 
Nut and bolt 

 

M 13 

M 11 

9 

3 

9*1 = 9 

3*1 = 3 

 Support work Mild steel - 240 

 Flex 3*2 feet 1 200 

 Paint Black, silver, primer  250 

 Brush 1 in 1 20 

 Thinner 0.5 L 1 50 

 Sticker - - 100 

 Adhesive Synthetic rubber 1 150 

 Insulation tape - 1 50 

 

Others 

Transportation 

Labour 

Miscellaneous 

 

- 

- 

- 

 

- 

- 

- 

 

3200 

4000 

500 

  TOTAL  20167 

VII. CONCLUSION 

This project work has provided us an excellent opportunity and experience, to use our limited knowledge.  We gained a lot of 

practical knowledge regarding, planning, purchasing, computing and machining while doing this project work.  We feel that the 

project work is a good solution to bridge the gates between institution and industries. 

We are proud that we have completed the work with the limited time successfully.  The Appam Making Machine is working 

with satisfactory conditions.  We are able to understand the difficulties in maintaining the tolerances and also quality.  We have 

done to our ability and skill making maximum use of available facilities. 

Appam maker for mass catering for household and restaurants by minimizing the making cost, making time and thereby 

improving the efficiency with optimum energy consumption ensuring better usability, safety, improved handling easiness and 

hygiene. 
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