
i 
 

 

 

Design from Deconstruction: Design and Development of an 

Electric Toaster 

A thesis submitted in partial fulfillment of the 

Requirements for the degree of 

 

Bachelor of Technology 

In 

Industrial Design 

By 

Tirthankar Pattnaik (111ID0273) 

Pranay Kumar Sahu (111ID0400) 

 

 

 
 

 

Department of Industrial Design 

National Institute of Technology, Rourkela 

Rourkela, Odisha – 769008 
 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by ethesis@nitr

https://core.ac.uk/display/80148461?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


i 
 

 

 

 

 

Declaration 

 
 

We Hereby Declare That This Thesis Is Our Own Work And Effort. Throughout This 

Documentation Wherever Contributions Of Others Are Involved, Every Endeavour Was Made To 

Acknowledge This Clearly With Due Reference To Literature. This Work Is Being Submitted For 

Meeting The Partial Fulfilment For The Degree Of Bachelor Of Technology In Industrial Design 

At National Institute Of Technology, Rourkela For The Academic Session 2011 – 2015. 

 

 

 

 

Tirthankar Pattnaik (111ID0273) 

Pranay Kumar Sahu (111ID0400) 

 

 

 

 

i 



ii 
 

 

 

 

 

NATIONAL INSTITUTE OF TECHNOLOGY 

ROURKELA 769008, INDIA 

Certificate of Approval 

 
 

This is to certify that the thesis entitled ―Design from Deconstruction: Design and 

Development of an Electric Toaster‖ submitted to the National Institute of Technology, 

Rourkela by TIRTHANKAR PATTNAIK, Roll No. 111ID0273 and PRANAY KUMAR 

SAHU, Roll No. 111ID0400 for the award of the Degree of Bachelor of Technology in 

Industrial Design Engineering is a record of bona fide research work carried out by then under 

my supervision and guidance. The results presented in this thesis has not been, to the best of 

my knowledge, submitted to any other University or Institute for the award of any degree or 

diploma. The thesis, in my opinion, has reached the standards fulfilling the requirement for 

the award of the degree of Bachelor of technology in accordance with regulations of the 

Institute. 

Prof. Bibhuti Bhusan Biswal  

 Head of Department  

Department of Industrial Design  

 National Institute of Technology, Rourkela 

Date:   



iii 
 

 

 

 

 

Acknowledgement 

 
We have taken efforts in this project. However, it would not have been possible without the 

kind support and help of many individuals and the department. We would like to extend our 

sincere thanks to all of them.  

We would like to express our gratitude and special thanks to our project guide Prof. Bibhuti 

Bhusan Biswal, Head of Department, Department of Industrial Design, NIT Rourkela, for all 

the cooperation and time.  

Our especial thanks to all the students as well as Professors for giving their whole hearted 

cooperation in participating in the survey conducted by us. 

 

Tirthankar Pattnaik (111ID0273) 

Pranay Kumar Sahu (111ID0400) 

 

 

 

 

 

 



iv 
 

 

 

 

 

Abstract 

 

The act of cooking bread is an old on. In right on time human advancements bread was set on 

an open fire, this additionally anticipated mold development on the bread. The Romans 

brought this thought back from Egypt in 500 B.C. what's more, took it to Great Britain when 

they attacked in A.D. 44. The primary electric toaster was undoubtedly imagined in 1905, 

which is the year Albert Marsh built up the Nichrome wire, making the electric toaster 

conceivable. Throughout the year's toaster sizes, shapes and components changed yet the 

outcome is the cooking of bread items. Electric toaster as the name recommend is basically a 

convenient residential machine planned for toasting bread and is worked electrically. The 

bread is embedded in the toaster, warmed at craved temperature till cocoa in shading and a 

sensible surface. That is the span of the toasting period is foreordained by setting of inherent 

control gadget. It is valuable to local family and in addition eateries and lodgings and so forth. 

The favorable circumstances are, it spares work and time, simple upkeep, keeps kitchen clean 

and clean. The electric toaster is worked at 220 volts A.C., single stage and accessible in four 

distinctive evaluated limit, for example, 600 W, 750 W, 1000 W and 1250 W. 

Keywords: Browning, Nichrome wire, toasting 
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1. Introduct ion  

 

 

 

 

The time has come when it has become inevitable to reuse or use in some other meaningful 

way of products after their lifespan ends. The sorts of reusing which may occur are item/ part 

reuse, item repair, item/part reusing (through dismantling) and material reusing (by destroying 

the item). Distinctive associations will educate their planners in diverse approaches to 

empower them to effectively do this undertaking and expand the measure of the item which is 

successfully and financially reused. Natural components are getting to be progressively more 

essential in item outline. Maintainable society improvement is the sought after goal. Life cycle 

examinations demonstrate that a vast extent of the whole cost connected with the item can be 

credited to the item outline process. In the designing connection, dismantling may be 

characterized as the sorted out procedure of dissecting an efficiently amassed item (get 

together of parts). Items may be dismantled to empower upkeep, improve serviceability and/or 

to accomplish End-Of-Life (EOL) targets, for example, item reuse, remanufacturing, and 

reusing. 
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1.1 Background 

Design from Deconstruction (DfD) is a developing theme inside assembling commercial 

enterprises as more prominent consideration is committed to the administration of the end-of-

life of items. This need is driven by the expanding transfer issues of a lot of buyer products, 

and the resultant contamination effects and loss of materials assets and vitality that is typified 

in these items. Outline from Deconstruction is a mindset about and planning an item to boost 

its adaptability and guarantee that the parts of the item can be reused for reproducing it from 

the scratch. Outline from deconstruction is consequently a way to deal with amplify the 

utilization materials for the item. 

1.2 Motivation 

The worldwide increment of landfills of items has provoked administrative and deliberate 

activities for reusing and reusing far and wide. For instance, mandate on Waste Electric and 

Electronic Equipment (WEEE) in European Union is successful since July 2005. As indicated 

by this order, more than 50% of the item must be reused. Therefore, producers must be more 

in charge of the End-Of- Life (EOL) of their items. 

 

Figure 1: EOL treatment options 

At the EOL, items can be dismantled to divided the valuable segments from the non-helpful 

ones. Helpful segments can be reused, reused or vitality acquired out of them by incineration, 

and so forth. Non valuable parts can be put away in landfills. 
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1.3 Problem Definition 

Our task is concerned with the configuration of items to encourage dismantling and reusing 

when they achieve the end of their lives. Regions which have been inspected incorporate the 

path in which items can be quickly dismantled and the materials and parts reused, repaired or 

reused as suitable. Ways have additionally been considered to evaluate item outlines for their 

simplicity of dismantling and capacity to be reused. 

1.4 Toaster: A Brief description 

The toaster is a little apparatus intended to toast numerous sorts of bread items. Created in 

Scotland in 1893 and persistently created from that point forward, the most well-known 

family unit toasting machines are presently the pop-up toaster and the toaster broiler. Pop-up 

toasters make toast from bread in 1 to 3 minutes by utilizing warmth components. Since the 

2000s, pop-up toasters with more extensive openings have been produced, empowering these 

toasters to toast bagels and English biscuits cut down the middle. Toaster stoves have heat 

components above and underneath a barbecuing territory and capacity the same as a little 

scale customary stove. They are sufficiently extensive to warmth up such things as a cut of 

pizza or a burrito. 

 

Figure 2: A classically styled chrome two-slot automatic electric toaster 

1.5 Features of Toasters 

(i) Consistency of toasting – The perfect toaster can give notwithstanding toasting over 

the zone of the bread.  

(ii) Choice in toastiness – The client ought to have the capacity to pick the murkiness of 

the toasting.  
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(iii) Toast yield – Various toasters can process bread into toast at distinctive limits.  

(iv) Ease of operation – The toaster's controls ought to be named to allow simple 

utilization and unsurprising results.  

(v) Removability of piece plate – Toasters with a forever appended scrap plate will be 

more hard to clean than those with a removable plate.  

(vi) Cord situation – There can be variety on the arrangement of a line and withdrawal 

usefulness.  

(vii) One-sided toasting – Toasters might alternatively toast stand out side of the bread, 

maybe for toasting one side of a bagel.  

(viii) Slot profundity – People wanting toasted elliptical bread ought to look for a profound 

opened toaster.  

(ix) Slot width – People wanting toasted fat bread ought to look for a wide opened toaster, 

concerning bagels.  

(x) Safety highlights – Most contemporary pop-up toasters have programmed shutoff if 

there should be an occurrence of toast dislodging and smoldering.  

(xi) Bread lifter – Beyond the pop-up, a few toasters may consolidate a bread lifter to furth 

 

  

Figure 3: Toaster outer shell components 

1.6 Review of Literature 

Most intricate items have a mixture of distinctive materials which regularly can't be reused 

together. This perpetually brings about a lot of dismantling being required with a specific end 
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goal to discrete the materials and encourage reusing. However regularly the amounts of 

differentiated materials are so little it would be impossible be financially reused thus 

expensive dismantling does not bring about the whole item being recouped. This needs to 

change if the benefit picked up from an item is to be amplified and dismantling and reusing is 

to be made more appealing to organizations.  

Frequently items which contain vast number of electrical and electronic parts additionally 

contain expansive amounts of wiring to interface every one of these segments. This is because 

of part course of action by mechanical capacity or shape as opposed to electrical integration. 

In the event that the skeleton of an item, for example, a scanner is produced using steel, it is 

desirable over uproot however much of the copper wiring as could reasonably be expected if 

the steel is to be reused as the most astounding conceivable evaluation. This is on the grounds 

that there are greatest amounts of copper permitted in all evaluations of steel. The copper wire 

expelled from the steel can be sold for reusing yet the procedure is low in view of the PE/PVC 

covering and amounts are not sufficiently extensive to counterbalance the expense of 

dismantling. It is hence important to outline items which have as meager customary wiring as 

would be prudent.  

The programmed pop-up toaster, which discharges the toast in the wake of toasting it, was 

initially protected by Charles Strite in 1919. In 1925, utilizing an updated form of Strite's 

toaster, the Waters Genter Company presented the Model 1-A-1 Toastmaster, the first 

programmed pop-up, family toaster that could chestnut bread on both sides at the same time, 

set the warming component on a clock, and launch the toast when wrapped up.  

By the center of the 20th century, some top of the line U.S. toasters highlighted programmed 

toast bringing down and raising, with no levers to work — basically dropping the cuts into the 

machine started the toasting methodology. A remarkable illustration was the Sunbeam T-20, 

T-35 and T-50 models (indistinguishable aside from points of interest, for example, control 

situating) produced using the late 1940s through the 1960s, which utilized the mechanically 

increased warm development of the resistance wire in the inside component gathering to bring 

down the bread; the embedded cut of bread stumbled a lever to switch on the force which 

promptly brought on the warming component to start growing accordingly bringing down the 

bread.  
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At the point when the toast was done, as controlled by a little bimetallic sensor impelled by 

the warmth going through the toast, the warmers were stopped and the draw down instrument 

came back to its room-temperature position, gradually raising the completed toast. This 

detecting of the warmth going through the toast, implied that paying little respect to the 

shading of the bread (white or wholemeal) and the starting temperature of the bread (even 

solidified), the bread would dependably be toasted to the same degree. In the event that a bit 

of toast was re-embedded into the toaster, it would just be warmed.  

Fresher augmentations to toaster innovation incorporate more extensive toasting openings for 

bagels and thick breads, the capacity to toast solidified breads, and the alternative to warmth a 

solitary side or opening. Most toasters can likewise be utilized to toast different nourishments, 

for example, teacakes, Pop Tarts, potato waffles and crumpets, however the expansion of 

dissolved margarine or sugar to the inside segments of programmed electric toasters regularly 

adds to consequent disappointment. A few toasters can be altered to print pictures and logos 

on bread cut 

1.7 Objectives of the Work 

The work goes for  

(i)  Deconstruction is a procedure that helps decreasing natural effect in the 

utilization stage, following, if an item is anything but difficult to dismantle, it 

will be conceivable to repair it all the more effectively and along these lines its 

administration life will be expanded.  

(ii)  Life cycle examinations demonstrate that a vast extent of the whole cost 

connected with the item can be ascribed to the item outline process. It has been 

demonstrated that dismantling methodology advancement represents a rare 10-

20% of all dismantling related additions. The real extent of dismantling related 

additions (80-90%) has a tendency to be resolved at the item outline state.  

(iii)  Minimize the waste amid generation.  

(iv)  Avoid expensive mark evacuation or sorting operations.  

(v)  Rapidly kill parts of negative quality. 
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1.8 The Layout of the Thesis 

A brief overview of the work carried out in the thesis and organization of the same are 

summarized below. 

Chapter 1 presents the background, motivation and problem definition of the thesis work. 

Here, brief information is given on the features of dual side toasting and automatic pop up 

toasters. It is followed with a brief review of the relevant literature. This chapter concludes 

with the objectives of the work along with the proposed design framework. 

Methodology adopted is presented in Chapter 2. The chapter describes the assemblage of the 

toaster. The product analysis is given in this chapter. The manufacturing processes of the parts 

are given in a table. 

Chapter 3 deals with the results and discussions. Proposed design frame work is presented in 

this chapter.  The concept sketches of the toaster along with their advantages and 

disadvantages are given in this chapter. 

Chapter 4 summarizes the significant findings of the work performed, outline the current 

limitations raised by the proposed methodology as well as provide some recommendations for 

future work that would further enhance the unified representation scheme along with design 

methodology of the electric toaster 
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2.  Methodology  

 

 

 

The chapter discusses the methodology adopted to identify the various factors important in an 

Electric bread toaster. The chapter outlines the disassembly process of the toaster, main 

components of the toaster, their categorization on the basis of manufacturing process and material. 

The disassembly process is easy. It is described with figures. Then some main components of the 

toaster and their functions are explained. There are thousands of components present inside a 

toaster and many different materials are used for different parts of it. The disassembled view is 

given in this chapter. The components are also categorized according to the material they are made 

off. The manufacturing process for each component is specified according to the material and their 

shape. Then to remove the complexity of the product, some mechanisms are dropped out. Although 

it is costly to manufacture a single part of toaster but it is time and cost saving when produced in 

bulk. And thus the toaster is cheaper than the sum total of the cost of its parts.  
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2.1 Deconstructing the toaster 

1: Removing the Shell 

 

Figure 4: Shell removal 

• Unplug the toaster before doing anything. 

• There will be a rubber stopper in the feet of the toaster. Remove it gently. 

2: Remove the screws 

 

Figure 5: Screw removing 
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The screws that assemble the shell and the rest of the toaster are unscrewed by screw driver 

3: Remove the base 

 

Figure 6: Base removal 

Disconnect the browning dial from the rest of the toaster by pushing up the base and away until the 

base is just over the lip of shell.  

4: Remove the lever 

 

Figure 7: Lever removal 

• Pull out the lever carefully without damaging any other part. 

• Remove the shell completely. 
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Figure 8: Exploded view of the toaster 
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By dismantling the parts we will have the capacity to conclude how the toaster functions. The 

dismemberment of the toaster will give around 150 different parts, which are comprised of 

subparts, which are themselves comprised of sub-sub-parts. 

2.2 Main components of the toaster 

Variable resistor: controls the toasting time count 

Capacitor: it has a slim external plastic covering and internal metal packaging. At that point 

two flimsy segments of metal with a metal pin cinched to each, with a portion of oddly moist 

paper are moved up inside. There is a rubbery bung through which the pins jab to be bound 

onto the circuit board. 

Power cord: live, neutral, and ground wires of the power cord, coated with colourful plastic 

and all contained within a white plastic outer sheath. 

Heating element: the component is made of nickel-chromium resistance wire, sold under the 

brand name Nichrome. Nichrome is utilized in light of the fact that it has a high electrical 

resistance, so it gets hot when an electric current is gone through it, but at the same time its 

got a high liquefying point, so it doesn't liquefy when it gets hot. 

  

Figure 9: Toaster after being disassembled 
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Figure 10: Steel parts 

 

Figure 11: Mica parts 

 

Figure 12: Plastic parts 

 

Figure 13: Copper parts 

 

Figure 14: Nickel parts 
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2.3 Analysis of the product 

 

Figure 15: Outer case assembly 

 

Figure 16: Inner Front Assembly (Locking and trigger mechanism) 
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Figure 17: Inner Front Assembly (View 2) (Locking and trigger mechanism) 

 

Figure 18: Back Assembly 
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Figure 19: Side Assembly (2) (inner heating coils) 

Table of parts & their description: 

Part 

Number 
Name Function Material 

Manufacturing 

Process 

001 Plastic Shell 

Separates the internal 

heating mechanisms from 

the user. 

Polypropylene 

(PP) 
Injection Molded 

002 Crumb Tray Collects bread crumbs. Aluminum Stamp 

003 
Handle of Crumb 

Tray 

Handle to pull out crumb 

tray. 
Plastic Injection Molded 

004 Toaster Loader Top 
Bread is loaded through 

slots. 
Stainless Steel 

Stamping, Deep 

Drawing 

005 Toaster Base Base of toaster. 
Polypropylene 

(PP) 
Injection Molding 

006 Regulator Knob Adjusts Toast time. 
Polypropylene 

(PP) 
Injection Molding 
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007 Press handle 
Easy surface to press, to 

lower bread into toaster. 

Polypropylene 

(PP) 
Injection Molded 

008 Cancel button Cancels toast process 
Polypropylene 

(PP) 
Injection Molded 

009 Power Cord Used to power toaster 
Rubber and 

Copper 
Extrusion 

010 
Ejection Assembly: 

Shaft 

Guide rail for ejection 

assembly 
Steel Extrusion 

011 
Handle and Locking 

Part 1 

Assists in triggering 

toasting. 
Steel Stamped and Bent 

012 
Handle and Locking 

Part 2 

Assists in triggering 

toasting. 
Steel Stamped and Bent 

013 Toast Shelf Holds toast in place Aluminum Bent 

014 Mystery Spring 

Used as a spacer, preventing 

ejection assembly from 

moving beyond a certain 

distance. 

Steel Extrusion 

015 Restoring Spring Restoring Spring Steel Extrusion 

016 Magnetic Lock Piece 
Attracts to magnet to lock 

the toasting shelf. 
Steel Stamped and Bent 

017 
Insulating caps for 

locking mechanism. 
N/A ABS Injection Molding 

018 Shaft Spacer Spacer ABS Extrusion 

019 Trigger Switch 
Triggers switch that 

activates the heating coils. 
ABS Injection Molding 

020 Circuit Board 
Controls heating mechanism 

and switch release. 

Silicon and 

Electrical 

Components 

N/A 

021 

Electromagnet, 

Switch Release, 

Circuit Board #2 

Electromagnet releases 

shelf, releasing the switch. 

Also powers the heating 

Silicon and 

Electrical 

components 

N/A 



 

18 
 

elements. 

022 Heating Coil 
Heats up when current 

passes through it. 
Nichrome Extrusion 

023 Mica Insulating Sheet 
Insulating sheet, also carries 

the heating coil. 
Mica 

Pressed and 

chemically treated 

024 Mica Aligning Strips 
Used to keep heating coils in 

place. 
Mica 

Pressed and 

chemically treated 

025 
Circut Board 

Insulator 

Prevents the two circuit 

boards from shorting. 
Mica 

Pressed and 

chemically treated 

026 Heater leads 
Used to carry current to 

heater coils 
Steel Extruded and Bent 

027 
Smaller Mica 

Insulator 
Insulating purposes Mica 

Pressed 

chemically treated 

028 Toaster wall #1 
Structural support, guides 

toast shelf 
Steel Stamped and Bent 

029 Base Plate 
Holds everything in place, 

structural support 
Steel Stamped and Bent 

030 Toaster wall #2 Guides far end of toast shelf Steel Stamped and Bent 

031 Radiation Shield 
Prevents heat from radiating 

to the walls of the toaster. 
Steel Stamped and Bent 

032 Small mica tabs Holds various wires in place Mica 
Pressed and 

chemically treated 

033 
Bread Holder support 

wires 

Supports the toastee to be 

upright. 
Aluminum 

Extrusion and 

Bent 

034 
Mica sheet support 

beams 

Helps keep mica sheets in 

place. 
Steel Stamped and Bent 

035 
Rubberized No slip 

pads 

Helps keep toaster from 

sliding 
Urethane Extruded, Cut 

036 Control knob ring Support for knob 
Polypropylene 

(PP) 
Injection Molded 
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037 
Clamp for power 

cord 

Prevents power cord from 

being pulled out 

Polypropylene 

(PP) 
Injection Molded 

038 1/2 screw Screw Steel Machined 

039 1/4 screw Screw Steel Machined 
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3.  Resul ts  and  Discuss ions  

 

 

The chapter deals with the design concepts and various analyses for the design. The designs are 

based on problems present in the current design. There are three concepts of the toaster are described 

in this chapter with their advantages and disadvantages. Out of those concepts the best one was 

chosen for prototyping and final production. Design for manufacturing and assembly analysis is also 

done in this chapter. 
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3.1 Design Concepts 

3.1.1 Concept I: Transparent Shell Toaster 

One of the ideas that were considered from the 3 conceptualizing thoughts was a reasonable walled 

toaster. The thinking behind this was that from the information we assembled from the overview, it 

was noticed that one of the issues that clients has with toasters was that they had no clue how toasted 

the bread was, until it popped out. The idea of a reasonable walled toaster would lighten this issue. The 

client would dependably know how toasted the bread was at any given moment, and if no additionally 

toasting was regarded fundamental, the client could end the toasting methodology on the off chance 

that he/she wished. This configuration would require higher upkeep contrasted with the other 

calculated thoughts and the stock toaster, as the client would need to constantly clean the toaster to 

keep it looking great constantly. This cleaning upkeep may not be all an exercise in futility however. 

With consideration and cleaning, the toaster would be an exceptionally chic expansion to any kitchen, 

with its glossy glass dividers and look of refinement. 

 

Figure 20: Transparent Shell Toaster 

The glass walled toaster would have the accompanying fascinating highlights for handy operation: 

(i) The glass utilized as a part of the toaster would be tempered so it would have the capacity to 

withstand the high temperatures of a toaster.  

(ii) The warming component would be stuck onto the glass sheets in a comparable lattice like plan 

like that of an ordinary toaster.  
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(iii) Multiple layers of glass would be put in the middle of the warming glass, and the outside of the 

toaster (the client side). The layers of air in the middle of the glass sheets would protect the 

client from the warmth of the warming glass. As glass and air are BOTH covers, this would 

consider safe operation of the toaster.  

(iv) A wipe out catch and toasting determination dial would likewise be standard. Everything else 

looks like a fantastic toaster. 

This toaster would plainly have the capacity to address some partner needs, however we imagine that 

the expense of assembling would be higher than what we would like. The toaster does not address the 

situation of what happens when the bread gets stuck in the opening, and it might be hard to get out. 

The synopsis of favorable circumstances and weaknesses are recorded beneath. 

Advantages: 

(i) Can see toast 'toast' 

(ii) Looks cool 

Disadvantages: 

(i) May be expensive to manufacture 

(ii) Toast may get stuck in slot 

(iii) High maintenance 

3.1.2 Concept II: Folding Toaster 

The fold out toaster configuration is planned to tackle a few issues clients have with toasters and 

additionally significant disappointment modes. The warming sides will utilize a strong sheet of 

conductive material to advance all the more notwithstanding warming and secure the inside segments. 

These sheets will likewise shield the client from interior segments and make it about unthinkable for 

the toast to get got and shred amid discharge. Little retires will run here and there the fold exterior to 

push the toast up, like a customary toaster. This will permit the client to get the toast from the highest 

point of the shot out side.  

Overlay exterior consider much simpler stacking of toasting items also. Distinctive shape and size 

items can basically be put on the corner to corner board and pushed into toast. Littler things that would 

typically be hard to uproot in the wake of toasting will be a great deal more open. No all the more 

putting a fork in the toaster to evacuate insufficiently shot out sustenance items. 
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Figure 21: Foldable Toaster front part 

 Figure 22: Foldable Toaster Side case and locking concept 

Advantages: 

(i) More even, consistent heating 

(ii) Easier to load and start 

(iii) Accessible for easy cleaning 

(iv) More reliable ejection system 
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Disadvantages: 

(i) More parts to assemble 

(ii) Difficulty in storing 

(iii) Expensive 

(iv) Possibly less safe for the user 

3.1.3 Concept III: Horizontal Loading Toaster 

The front stacking toaster idea occurred in the endeavor to think of an imaginative method for making 

the toaster more easy to understand and help toasting stay uniform and even. The toaster still would 

have a toaster settings handle that would modify the level of searing, however the stacking and launch 

techniques would be diverse.  

The toast is stacked one next to the other on a level plane, which makes the toaster much more 

extensive additionally a considerable measure shorter. By doing this, the warming curls are not bent 

over like the center area of a conventional toaster. This will keep one side of the toast from being more 

toasted than others.  

At the point when stacking the toast, the toast is put on a toasting plate. This plate then is brought into 

the toaster and launched out simply like a DVD toaster. This ought to keep individuals from utilizing 

bread that is too enormous for the toaster, and consequently likewise address the issue of toast being 

stuck in the toaster. Another believed was that having this front stacking toaster made toaster much 

less demanding for elderly and youngsters as it was simpler to reach and to a great degree instinctive. 

(A great many people are acquainted with DVD players or PC CD drives) 

Advantages: 

(i) More even, consistent heating 

(ii) Easier to load and use 

(iii) Keeps bread from getting stuck in the toaster 

(iv) Address young and old users 

Disadvantages: 

(i) More parts to assemble 

(ii) Larger counter footprint 

(iii) Expensive Ejection system 

3.2 Design for Manufacturing Analysis 

The toaster is fabricated utilizing a few unique methods. The fundamental two methodology utilized 

are infusion trim and stamping. Expulsion, profound draw techniques, and a pressure driven press were 

additionally utilized 
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Outer parts of Toaster: 

The case, base, and client interface of the toaster were all infusion formed. Despite the fact that 

infusion embellishment is a lavish process because of its high value gear and molds, with the toaster it 

is presumably a decent choice. With the quantity of toasters being made and the consistency of the 

toaster plan, the mold for a toaster is more than paid for. There are most likely three diverse infusion 

molds for this item: one mold for the case, one for the base, and one for the different catches and 

handles on the client interface. This mix of various parts in one mold is passable because of the little 

size of the different parts and the absence of point of interest required for every part. The states of each 

of these parts were intended to be most proficient for infusion shaping. The base, which comprises of 

numerous openings or vents, is the most complex of the shapes and is compensated for this by having 

four areas that the plastic is infused. 

Outer metal slots: 

The openings of the toaster were made through a profound draw process. This is an extraordinary kind 

of stamping that gives outspread anxiety to the ribs of the metal, and permits it to be extended radially 

also directly. This gives the metal a rounder complete the process of, making it look more finish and 

appealing. This procedure was utilized just for the outside metal on the openings for the toaster. Its 

reason for existing was to make the toaster alluring. In spite of the fact that this methodology is more 

costly than simply stamping and bowing metal, in mass amounts the expense is not absurd. This 

procedure in the toaster assembling could unquestionably be taken out, however it would likewise 

block the quality and appeal of the item. 

 

Figure 23: Deep Drawing Process 

Inner Metal Plates and strips-  

The metal in the inside of the toaster was all stamped and bowed. This is a simple methodology which 

uses sheet metal and after that stamps out the state of the metal required. Every unused area of sheet 

metal can then be re-dissolved and utilized once more. This is an exceptionally savvy system for 
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assembling. You begin of with the sheet metal, slice it into shape by stamping it and after that twist it 

to issue it more quality and toughness. This methodology is simple, low time, and simple to robotize. 

 

Figure 24: Stamping and Bending Process 

Metal Rods and Wires- 

The majority of the metal poles and wires in the toaster were made through metal expulsion. Where 

metal is warmed and after that pushed through a kick the bucket to its coveted shape. This 

methodology is anything but difficult to do, and it is expense productive as while expelling the pieces 

can be effortlessly sliced to their wanted length. This makes almost no waste in material and makes the 

entire process greatly fast. 

Mica Sheets-  

Mica is an awesome cover and difficult to smolder. Accordingly is an incredible decision to contact 

the warming wires and protect the different circuits and wires. With a specific end goal to deliver mica 

sheets, mica is ground fine and blended with a colloid specialists and water. A solitary sheet of 

uniform thickness is shaped by pouring the mixture onto a lattice screen. Vacuum means and a water 

powered press are utilized to finish the development of a sheet. Mica is not economical, but rather its 

unique properties make it a greatly profitable material, its utilized as a part of a wide difference of 

items from dry divider to beauty care products hence. In this current item's case, because of the 

limitations of requiring a protection, structure, and imperviousness to warmth, mica was an 

immaculate decision.  

3.2 Design for Assembly Analysis 

Mica is an incredible protector and difficult to blaze. Consequently is an incredible decision to contact 

the warming wires and protect the different circuits and wires. Keeping in mind the end goal to deliver 

mica sheets, mica is ground fine and blended with a colloid operators and water. A solitary sheet of 

uniform thickness is framed by pouring the mixture onto a cross section screen. Vacuum means and a 

pressure driven press are utilized to finish the arrangement of a sheet. Mica is not economical, but 
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rather its extraordinary properties make it a to a great degree important material, its utilized as a part of 

a wide change of items from dry divider to beauty care products hence. In this current item's case, 

because of the restrictions of requiring a protection, structure, and imperviousness to warmth, mica 

was a flawless decision.  

 

Figure 26: Built-in Slots 

The infusion shaped base had some implicit openings that the circuit sheets effortlessly slipped into, 

making the circuit board expansion a spur of the moment process. Everything that needed to be done 

was to slide them in, join the two sheets together, and bind the wires to the leads. The stamped metal 

internal parts were additionally ready to be slid into spot, to secure the toasting cavity to the toaster 

base.  

The hardest piece of the get together is presumably attempting to put in the mica sheets and wires into 

the stamped metal region. This obliges sliding the mica sheets down while threading the wires in the 

meantime. The toaster made a decent showing of sorting out the gathering process with the goal that 

there was little obstacle and everything was reachable.  

Taking a gander at the entire get together process, the toaster has a considerable measure of parts to 

assemble. Mechanizing a greater amount of this methodology would be useful for time and disposing 

of work. This would likewise expand costs because of hardware and upkeep. In spite of the fact that 
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the toaster is made completely by hand, the parts were intended to point of confinement the worker to 

simple errands, enhancing time and unwavering quality of the get together.  

The toaster is intended to be collected by hand. It is made in China, where work is shoddy, and its 

parts were intended to permit simple and snappy gathering.  

Each of the metal plates in the whole were joined together with a progression of tabs. The plates joined 

together when the tabs fit into little openings and were then collapsed over by hand. This permitted the 

plates to be effortlessly and immediately followed together. The one issue is that is it obliges a ton of 

monotonous work for the worker. It was anything but difficult to see that diverse individuals took a 

shot at the tabs on our toaster, as distinctive tabs were collapsed significantly distinctive for every 

plate.  

There were likewise openings punched into the metal plates to consider simple gathering of having 

either poles, wires, or metal pieces fit effortlessly through a space into their right area. This by and by 

was streamlined for hands-on get together. As should be obvious from the photo beneath, this 

configuration was even joined for to some degree complex shapes and get together to enliven the 

methodology and keep it exact. This step, however doubtlessly still truly difficult, has been helped a 

ton by this step. It permits the bread rack to be gathered later on simultaneously (permitting different 

segments to be put first) while having the capacity to achieve its position simpler than anytime 

recently. 
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4.  Conclus ion  

 

 

In the wake of considering numerous potential plans and looking at the top ideas, we chose to model 

the fold out toaster outline. This configuration was picked over the others on the grounds that it 

addresses more issues. We accept this configuration can possibly turn into an achievement in toaster 

innovation. Does it toast bread, as well as it launches it in a manner that is simpler to recover.  

The other top ideas endeavor to address the even and steady warming issue while disregarding the 

issues clients experience with discharge frameworks. The fold out outline gives a potential answer for 

notwithstanding warming with its strong conductive plates lining both sides. The internal "skimming" 

plate pushing the bread against these plates aides amplify the notwithstanding warming potential.  

The creative launch framework makes toastable results of all sizes less demanding and more secure to 

toast. The encased and clear walled toasters utilize the same launch instrument that has fizzled 

previously, while the front stacking toaster may be simpler for the client to physically haul out, 

however may have issues launching all alone. A fold out toaster would have a much harder time 

getting stuck shut. In the improbable occasion that it does, the client could really pull it open by power, 

while the reasonable walled and encased toasters make this difficult to do securely.  

The three other toaster plans likewise are considerably more hard to clean appropriately. The 

unmistakable walled toaster makes cleaning more essential, yet would be hard to clean well since it 

would need to be mostly dismantled. A fold out toaster would effortlessly uncover all surfaces the 

client would generally need to keep clean. Generally speaking, the fold out toaster appears to have the 

most potential to supplant the old style toaster. It will perform most the capacities clients would need 

in a decent, dependable toaster. 
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4.1 Possible Usability Improvements 

(i) widening slots after toasting in order to remove wider bread products easily 

(ii) Allow toaster to fit a wide variety of bread sizes, keeping bread from either not being toasted 

or being burned on edges. 

(iii) Custom printed toast 
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