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RINGKASAN: Reka bentuk menyeluruh sebuah a/at memasak telur hancur dibentangkan 
dalam kertas kerja ini. Kajian pasaran yang dilakukan ke alas a/at-a/at masakan yang serupa 
mendapati keperluan kepada a/at memasak telur hancur automatik adalah 
memberangsangkan. Satu dokumen dinamik (spesifikasi reka bentuk produk) telah 
disediakan sebagai garis panduan. Empat konsep reka bentuk telah dibangunkan 
menggunakan beberapa teknik seperti 'kaedah galeri' dan telah dinilai bagi memilih reka 
bentuk terbaik untuk dibangunkan seterusnya. Reka bentuk telah diperbaiki semasa tahap 
reka bentuk penjelmaan. Reka bentuk terperinci telah dihasilkan menggunakan perisian 
pemodelan padu 30. Analisis nilai produk juga dilaporkan. Konsep terakhir yang dipilih 
ada/ah pemasak telur hancur automatik menggunakan gabungan peranti elektromekanika/ 
bagi menghasilkan masakan telur hancur. Reka bentuk terbaik mempunyai ciri komponen 
modul yang boleh digunakan sebagai produk secara tersendiri. Produk tersebut ada/ah 
kompak dan mempunyai keupayaan untuk memecahkan telur dengan mudah, boleh 
memasak telur hancur, di mana garam dan lada hitam boleh dicampurkan, mempunyai ciri
ciri pengawalan masa memasak, ia mengetahui bi/a masakan selesai, boleh diletakkan di 
alas kaunter dan mempunyai butang suis pasang dan tutup. 

ABSTRACT : The total design of an automatic scrambled egg cooker is presented in this 

paper. A market investigation on existing products similar to the current design indicated the 

potential for an automatic scrambled egg cooker. A dynamic document called product design 

specification was prepared as design guides. Four design concepts of automotive egg cooker 

were developed using various methods such as the gallery method and evaluation was 

performed in which, the best concept was chosen for further improvement. The design was 

improved during embodiment design stage. Detailed design was produced using 30 solid 

modeling CAD system. Partial value analysis of this product was reported. The final selected 

concept of automatic scrambled egg cooker use a combination of electromechanical devices 

to achieve the cooking of scrambled egg. The best concept features modular components 

which can be used as stand-alone products. The product is very compact and it has the 

capability to break the egg easily, able to cook scrambled egg, salt and pepper can be 

mixed, has the feature to control the cooking time, it knows when cooking is completed, can 

be placed on the counter and has on and off switch button. 
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INTRODUCTION 

The modern approach in engineering product design is to consider the total activities in design 

rather than considering them partially. This approach is termed as total design and it was 

coined by Pugh [Pugh, 1991 ). Total design consists of various design core activities such as 

market investigation, product design specification, conceptual design [Ertas and Jones, 1996), 

detailed design, manufacture and sales. In carrying these activities, many design methods 

have been proposed by the experts to assist designers to come up with various solutions. For 

instance, during conceptual design stage, methods like morphological chart, function analysis 

and gallery method can be employed [Cross, 2000; Dieter, 2000; Hyman, 1998; Ulrich and 

Eppinger, 2004). In this paper, the total design was used as the framework to design an 

automatic scrambled egg cooker. In carrying out the study, various design methods previously 

mentioned were also employed. 

MARKET INVESTIGATION 

There is a saying that breakfast is the most important meal of the day [Eatright.org., 2008). 

Eggs are widely enjoyed as breakfast entree in many countries all around the world. There 

are many choices of how one would like to have his or her eggs prepared for breakfast. Eggs 

can be served fully cooked or half-boiled. Some people like them hot and scrambled with 

vegetable, meat, seafood or in various other combinations. Some even like them sunny side 

up with a dash of pepper and salt. 

Being the most eaten food for breakfast, most people do not like or simply do not have the 

time to prepare the eggs themselves. Even if they cook the eggs themselves, they would not 

get the consistency in texture, taste, etc. Therefore, there is a need to provide a means to 

automate the process of preparing the egg(s) for breakfast, perfectly cooked every time. 

A market survey was done to investigate the existence of such egg-cooking machines. The 

investigation revealed that some of the machines for egg preparation are already available in 

the market. These machines can be divided into two categories; egg cookers and egg 

processors. 

Egg Cookers 

Egg cookers or egg cooking machines refer to the machines that prepare or cook the eggs for 

eating. In other words, after the eggs have gone through the cooking process, they are ready 

to be eaten. Through the survey, most egg cookers were meant for preparing the eggs as 

boiled and poached. One of the machines surveyed was also capable of preparing the eggs 

sunny side-up and in the form of omelette. 
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The capabilities of another machine studied were such that it could boil or poach up to seven 
eggs perfectly hard, medium, or soft with boil and keep-warm functions. It also had dual
purpose lid that could also be used as a drip tray or serving tray, removable egg holder for 
easy cooling under tap water and a timer that signaled when cooking was complete [Krups 
Egg Cooker, 2006]. Another machine studied had a built-in timer and automatic shut-off and 
when the eggs were finished, an alarm sounded [West Bend Automatic Egg Cooker, 2004]. In 
another product that could cook up to 7 eggs in shells - hard, medium or soft - or perfectly 
poached up to 3 eggs at once. It determines the amount of water added, precisely control the 
cooking time, and equipped with indicator lights, an audible signal, and auto-shutoff to prevent 
overcooking [Cuisinart Egg Cooker, 2006]. The egg cooker by Oster featured [Oster 4716 
Egg Cooker, 2006] steam heat to poach of up to 4 eggs at a time, cooked and cleaned easily 
with non-stick and non-stain surface. When the eggs were ready, the egg cooker automatically 
shut off and flawlessly cooked up to 8 hard, medium, or soft eggs. 

Egg Processors 

The other category of egg-related machines surveyed was egg processors. These refer to 
machines that prepare processed egg products for the retail and institutional market. The 
term "egg products" refers to eggs that are removed from their shells for processing. The 
process includes breaking eggs, filtering, mixing, stabilizing, blending, pasteurizing, cooling, 
freezing or drying, and packaging. Liquid, frozen, and dried egg products such as white or 
yolk powder, egg yolk granules are widely used by the food service industry. The important 
feature of such machines is the egg breaking mechanism. Among the egg processors currently 
available in the market include the machine that has the capability to crack the egg shells and 
separate the yolk (yellow) from the albumen (white) where the separation process works 
exactly like a household egg strainer. The machine can process 18,000 eggs per hour. Since 
available egg cooking machines surveyed were mostly for cooking hard-boiled, soft-boiled 
and poached eggs, it could be concluded that there is a market potential for an automatic 
scrambled egg cooking machine. 

PRODUCT DESIGN SPECIFICATIONS (PDS) 

The Product Design Specifications (PDS) is a dynamic document that is formed as a design 
guide for the product. The full list of the PDS for this study was provided in Table 1. 
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Table 1. Product design specifications for automatic scrambled egg cooking machine 

PRODUCT DESIGN SPECIFICATION 

Prepared by: 
Automatic Scrambled Egg Cooker Mohamed/ Zulkiflle/ 

Abdulmawlla/ Azim 

Date: 14 March 2006 Sheet: 01 of 04 Approved by: 

Ref. No. Requirements - compliance criteria must be provided Revision Owner Demand/ 
Number Wish 

1. Performance 

1.1 Cooks scrambled egg or omelette 

1.2 Able to break the shell automatically 
(by spring loaded blade) 

1.3 Automatic shell disposal 

1.4 Has strainer to prevent eggshell from mixing with 
egg white and yolk 

1.5 Allows 1 - 3 eggs to be cooked by choices 

1.6 Accept varying egg sizes 

1.7 Has salt and pepper containers (refillable) for scrambled 
egg/ omelette 

1.8 Has three extra containers (changeable) for three fillings 
for omelette 

1.9 Uses electric motor to spin egg white/yolk container 

1.10 Has arm to beat egg white/yolk after salt and pepper 
being added 

1.11 With rotating non-stick hotplate using the same electric 
motor above (static for omelette) 

1.12 Has swing arm to stir the egg as the hotplate rotates 

1.13 With timer to control cooking time 

1.14 With buzzer to inform completion of cooking process 

1.15 Easy operating with selection push buttons 

- Scrambled egg/omelette 

-1 /2/3eggs 

1.16 Uses microprocessor to control cooking procedures 

1.17 Allows easy removal of cooked scrambled egg or omelette 

1.18 Uses electricity to quickly heat up hot plate 
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Table 1. Product design specifications for automatic scrambled egg cooking machine (contd.) 

PRODUCT DESIGN SPECIFICATION 

Prepared by: 
Automatic Scrambled Egg Cooker Mohamed/ Zulkiflle/ 

Abdulmawlla/ Azim 

Date: 14 March 2006 Sheet: 02 of 04 Approved by: 

Ref. No. Requirements - compliance criteria must be provided Revision Owner Demand/ 
Number Wish 

2. Size 

2.1 Maximum overall dimensions of load 
400 mm (L) x 400 mm (W) x 200 mm (H) 

2.2 Hot plate size of 200 mm diameter 

3. Weight 

3.1 Maximum 10 kg 

3.2 Multi-operational modes 

3.3 Easy set-up 

3.4 2-hour operation on 5-hour recharge time 

3.5 Withstand rough treatment (2 m-drop test) 

4. Materials 

4.1 Heat resistant plastic for cooker body 

4.2 Aluminium hotplate coated with non-stick coating 

4.3 Plastic gears 

4.4 Can withstand dishwashing liquid and water pressure 

5. Safety 

5.1 Has main ON/OFF switch 

5.2 Uses temperature sensor to avoid unwanted high temperatures 

5.3 Has automatic cut-out 

5.4 Uses low torque low speed electric motor 

5.5 Poses no danger to user 

5.6 Uses no cooking oil hence healthy (non-stick) 

5.7 Has rounded design (no sharp edges) 

5.8 Has rubber pads to isolate cooker from counter top and to 
avoid accidental movement (friction) 
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Table 1. Product design specifications for automatic scrambled egg cooking machine (contd.) 

PRODUCT DESIGN SPECIFICATION 

Prepared by: 
Automatic Scrambled Egg Cooker Mohamed/ Zulkiflle/ 

Abdulmawlla/ Azim 

Date: 14 March 2006 Sheet: 03 of 04 Approved by: 

Ref. No. Requirements - compliance criteria must be provided Revision Owner Demand/ 
Number Wish 

5.9 See-through dome cover allows monitoring 

6. Maintenance 

6.1 Allows easy disassembly/assembly 

6.2 Needs no lubrication as PTFE gears are used 

6.3 Allows easy cleaning due to non-stick hot plate 

7. Cost 

7.1 Costs approximately RM350 

7.2 Low electricity consumption 

7.3 Has almost no maintenance cost 

8. Environment 

8.1 Low noise operation 

8.2 Smoke free cooking 

8.3 Clean operation 

8.4 Automatic egg shell disposal 

9. Ergonomics 

9.1 Portable 

9.2 Allows easy stowage (retractable powercord) 

9.3 Has carrying handles 

10. Life in Service 

10.1 Allows daily use for minimum of three years 

11. Aesthetics 

11.1 Eye pleasing design suitable for counter top 

11 .2 Pastel colour 
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Table 1. Product design specifications for automatic scrambled egg cooking machine (contd.) 

PRODUCT DESIGN SPECIFICATION 

Prepared by: 
Automatic Scrambled Egg Cooker Mohamed/ Zulkiflle/ 

Abdulmawlla/ Azim 

Date: 14 March 2006 Sheet: 04 of 04 Approved by: 

Ref. No. Requirements - compliance criteria must be provided Revision Owner Demand/ 
Number Wish 

12. Features 

12.1 Scrambled egg/omelette 

12.2 1/2/3 eggs 

12.3 Warm-up feature 

12.4 Refillable salt/pepper containers (with level sensors) 

12.5 Three replaceable containers for fillings 

13. Customers 

13.1 Restaurants and bakery shops 

13.2 Home owners 

14. Competition 

14.1 No similar products in the market 

15. Shipping 

15.1 Whole unit fits well in carton box with EPS padding 

16. Installation 

16.1 Easy assembly and set up with operating manual provided 

CONCEPTUAL DESIGN 

Conceptual design stage can be divided into two stages, namely: 

a. concept development 

b. concept evaluation 

There are different methods used by design teams to generate ideas to find many conceptual 

design solutions. These methods are:-

a. Brainstorming method 

• Controlled input method 

• 6-3-5 method 
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Both methods suspend judgment and have multiple concept generation. 

b. Gallery technique 

c. Problem decomposition 

d. Morphology method 

For this particular design project, the gallery technique was used to produce the conceptual 

designs. Below is an explanation on the gallery technique. 

Gallery technique 

1. Problem introduction (more effectively advance notification for more readings and 

preparation). 

2. Idea generation stage ( each member works on his own for 15 to 20 minutes to generate 

solutions to the problem; no opportunity for criticism or discussion and ideas are realized 

as text and/or drawings on papers). 

3. Association of ideas stage (all ideas are displayed, ideas are spread over large table-

15 to 20 min time is given for discussing ideas- seeking the promising compensations). 

At the end of this stage, new concepts may be generated or just focusing on developing 

the already proposed ones. 

4. Idea generation stage 2 (each member works on his own again to generate new ideas 

or to develop existing ideas from the previous interaction. Stages 3, 4 can now be 

repeated if necessary. 

5. Idea selection (promising ideas are selected for further development). 

There were four different concepts generated, as a result from the Gallery Technique used. 

The eggs are put on a railing which will hold the eggs while waiting to be taken down by the 

force of gravity. The user specifies the number of eggs needed by a push of a button. A sensor 

counts the number of eggs passing through the railing. As soon as the egg reaches the end of 

the railing, it falls down hitting a blade at the bottom, causing it to break open. One half of the 

blade opens the egg further by pulling to one side. The egg-breaking mechanism is protected 

by an enclosure preventing the egg from splashing around. From the impact, the egg is almost 

'mixed and stirred', however it goes through a strainer to make sure the mixing process is 

complete. From here, it goes down onto a hot plate where it is completely cooked. While 

cooking, a motor helps to rotate the hot plate to ensure uniform cooking. When the egg is 

done the user picks it up from the hot plate. 
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Figure 1. Concept 1 

Egg breaker 

Timer (working according 
weight or number of eggs 

Figure 2. Concept 2 

The eggs are put in the egg breaker. Plate of egg breaker will rotate by an electric motor. It has 
contact sensors. When egg is received in suitable point and touched the sensor for breaking, 
the sensor will send command to release egg breaker blade from electromagnetic field. It will 
cut the end of an egg and the contents inside of the egg will be emptied by gravity. After that, 
the content inside of the eggs is forwarded to the hot plate. There is also one punch after the 
blade for removing shell. On the other hand for removing the shell, the machine uses the 
same sensor and mechanism for breaking. There are some weight sensors under the hot 
plate. These sensors have connection to a timer and measuring tools for adding some 
ingredients such as salt for scrambling. The timer will delay the starting job for delivering all 
eggs in the hot plate. Beside that, it controls the starts and finish of the job. In the hot plate, 
there is one arm for mixing the content. It works by the same motor of the egg breaker. When 
all eggs are broken, the electrical resistance will turn on and eggs are cooked. At the end, the 
alarm informs the completion of the job. 
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Concept3 

Figure 3. Concept 3 

Concept 3 is similar to Concept 1 except that the egg breaking mechanism is actuated by 

means of an electromagnetic motor mounted on a movable shaft. When the eggs reach the 

end of the railing, an electric circuit is closed causing the electromagnet to pull the knife 

upwards in order to break the eggs. A finger-like mechanism then opens the egg shell and the 

egg content is poured into the hot plate at the bottom. 

The automatic scrambled egg cooker uses a combination of electromechanical devices to 

achieve the cooking of scrambled egg. This combination consists of sensors, timers, simple 

springs, electromagnets and simple programmable controller. Physically, the cooker consists 

of independent components which can be used on their own. 

Concept4 

Knife 

Electromagnet 
Rotating 
pot with 

/ stationary 
'--...._./ paddle Salt I pepper B- auto dIBpon,,. 

T 
Hot plate 

Figure 4. Concept 4 
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On starting, an egg is fed into the egg breaker where it falls into the base made of two 

independent movable circular platforms. A soft rubber cup on each platform moves under the 

force of spring to hold each end of the egg shell. The electromagnet then releases the knife 

which under its own weight cracks the shell in the middle. Simultaneously, a mechanism 

attached to the knife forces softly to the middle section of the shell to assist the breaking up of 

the eggs. Each side of the platform slides in a circular manner to open up the broken shells. 

A delay is activated to wait for the egg white and yolk to fall into the pot. 

Salt and pepper may be dispensed using auto dispenser similar to the automatic coffee 

machine. The electric motor then rotates the pot by means of the pinion and threaded strip at 

the bottom of the pot. A stationary paddle helps to mix the ingredient as well as to beat the 

egg. The hotplate is timely switched on to heat up the pot accordingly. The coagulation due to 

heat and the combing effect produces the scrambled egg. 

According to the program selected (salt, pepper, cooking time and number of eggs), the 

cooking sequence and time are selected automatically. Once carried out and completed, a 

buzzer is sounded and the power is cut off. The pot may be taken out to remove the scrambled 
egg. 

EVALUATION AND SELECTION OF CONCEPTS 

The concept development stage offered many design solutions. Further action is to manifest 

these ideas (select the best one). The process is based on evaluation matrix. There are two 

methods of evaluating the concepts: 

1. Weighted objective method 

2. Pugh Selection Method 

The concepts have been evaluated using Pugh Selection Method as shown in Figure 5. 

Based on the evaluation matrix above, Concept 4 was selected for further design process 

which was the embodiment of the design. 

EMBODIMENT DESIGN 

Concept 4 has been further designed by giving it the shape it took when the actual product is 

produced as shown in Figure 6. 
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EPPER 
SERS 

HOTPLATE & MOTOR (HIDDEN) 

Figure 6. The scrambled egg cooking machine fully assembled 

Separate components of the machine were also looked at and the details of each of the 
components are shown in Figure 7 and the cooker assembly is shown in Figure 8. 

PINION TO ROTATE 
THREADED STRIP AT POT BOTOM 

Figure 7. Cooker assembly showing the carrying slots and retractable power cord 
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Figure 8. Cooker assembly 

It is important to incorporate the product specifications as defined in the PDS. For example, in 

terms of ergonomics requirement, the machine is provided with retractable power cord and 

carrying slots for portability. 

The design can be further enhanced by performing value analysis on each of the components. 

For this design, only partial value analysis was carried out due to lack of information available. 

This is shown in Table 2. 

CONCLUSION 

The market survey indicated the market potential for an automatic scrambled egg cooking 

machine. Application of the total design concept has been successfully demonstrated in this 

design project; from generation of ideas until the embodiment of the design. The use of 

computerized drafting and designing software, especially with solid modeling capability, 

facilitates the idea of conceptualization and detailed design. To complete the process, the 

design team needs to consider the manufacturing aspects related to the process that will be 

used in production. The automatic scrambled egg cooker uses a combination of 

electromechanical devices to achieve the cooking of scrambled egg in order to achieve high 

quality cooking. 
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Table 2. Partial value analysis of the scrambled egg cooking machine 
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Components Ill u u u 
Motorized pot .; 

Non-stick coating .; .; 

Pot handles .; 

Electric motor .; .; 

Geared pinion .; 

Hotplate .; 

Cooker main body .; .; 

On-off switch .; .; .; .; .; 

Rubber pads .; 

Bu:z:zer .; 

Power cable retractor .; 

Stationary paddle .; .; .; 

Transparent cover .; .; 

Salt/pepper dispenser .; .; 

Egg breaker .; .; 

Egg fee cling tray .; .; 

Rubber cups .; .; 

Knife .; .; 

Egg center pusher .; .; 

Side rotating bases .; .; 

Stainless steel egg channel .; .; .; 

Electromagnets .; .; 

Function cost(RM) 
Function cost(%) 100 
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