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. 1. PROBLEM STATEMENT = .
‘ ; . : ;
e l 2 * . 0
: . To design a electrical bread toaster for cater-
. . ;
e _ - ing establishments, .
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5, INTRODUCTION® ., , e

Toasting is a process of dehydration of breadg_i
Toa$ting is prlmarily done to make the bread
mo;é tasty. Slmple bread slices can not be &
eatern without either butter or jam~bwt a-toasﬁ
can be eaten independently., A oven hct toast'
tastes better than ordinary bread slice or a
cold toast, In the case of toaéter heat is

‘given by means of radiation.

In these fast moving days bread has become

one of the most impoftant food items. It'ié

a ready made food article and does notJrequiré

much further preparation and it is cheap,  Thé5

bu%y housewife of today of*tbe working lady
finds it suitable to servé breéd either at

brea&_fast or during the meals. So it is time
saving és well as cheap. However in India the
read has remained‘as a secondaryvaf%icle and

<

not the main one.

Therefore it can be seen thgﬁ‘tﬁere is a heavy
demand for a toaster which can serve the need
of a-restaurant or a hostel mess, e
At present a person has to wait for.qulte a =
8 :
long time to get a hot - toast n the restaurants

as well as in the hostel mess. Whls has been

seenﬁbyvmyself and also has been.heag’fr§m  e
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from many peoples The reason beMind tkls'mdf’~

. : @
.ing is the non-gvailability of suitabile’ toaster
: ; .
for such catering establishments. Hence I have
[} . 3 -
- \ . vl
chogen this proxlem, . . . L

With the 1ncraase e s hotol going peopl@ and the’
'increaee in hostoi messes, the demand for such
. = toaéter will be always'cn thé increase.
'qence I think thls attempt in d981gning such

a toastm“ w1ll get a warm welcome,
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= 1 General Informatlon .

.1'1 ‘The results obtained when heating tast i‘
‘ 7

carried on four different typés of bread

are as;follows:

Bfitannia Bread

Colour

Hgmenma@éfbfead

"ﬁhite ”
Light brown 2 min..20 sec.

';Dark brown f‘ v 3 min; O5 sec.,

5 Gavess e
White - T g, 16 330; 

Light brown 2 min. 10 sec.;

'Dark bréﬁhv   . .' 2 mln, 50‘se¢;f

From the above aata @btained i}‘ is clear that
tbe average time taken to bq;nwxhe toast to! =

b .

dark brown iSj3¥minutes‘
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s h— tos 6 sllces.

o

It is very difficult to flnd out the exact de-

ami of toasts at a tlme in the hostel mess as

.the students come irregularly dur1ng the break

fast tlme. At sc)me particular time there is a

maximum number of students in the mess. Tbis

is called pe*ak‘time.‘ So the capac:Lty of the .

téaster shbuld be such, so as to sat:\_sfy +he de-»

S

mand ,at itsapeak timéo. '_ - : .

The surVeys conducted in different messes are

in the f@rm of charts

. 5 m:x.nutes)
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N@te. The flgures in ﬁhe chart represent»ﬁhe
number of students coming in the mesy per

mingte;

®
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3.2

French Toaster: This éaster is like avbox,
closed from all sides. In between two bread
. slices some fillings like tomato, butter ete.
f areffilled aﬁd then they are placed in the
thster; After ClOSlng the bread slices by
some pressﬁre, they are heated to get the

French toasts,

e &

. =
S

3.2, . ﬂIn this toaster shown in the figire,

only one French toast is orepared at a tlmeo:
3 2.2 The toaster and heatlng unit are
seperate.

3 2 3 Even heatlng is dlfflcult as it is
heated on the heater or on other heatlng Jde-
vices which are seperate unlt.b'

Price - Rs. 5 to 7. ‘

= : .

303 ® 2

Two slice toaster: There is aVXariéty~of this
type of toasters.‘.ﬁt a timé tw% toast can be
‘.prenared-in’fivé minutes. Some of thesé

toasters are semi automatic and some are auto-~'

matlc. In semi automatlc toaster when th@

@ — ! v
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bread slices are°pushed down then only tﬂé
supply is switched on but removing of* the
. : [ ]

toagter is done manually but in aubomatic

| toagter both the Yperatiors are done Buto- -

‘matlcally and the toastf pop-up after cer-

tain period of time. /

In some warming pach the temperature can be
“Vpreusét‘to one of three maximum values e.g.
80°C, 70°¢C, or 60°C. Whén the pre selected
temperature‘is reached, the current ié auto-
matically éwitched off by means of bimetallic

’ »
device, When the temperature drops the cur-

rent is switched on again, The settlng for

"% this various temperatures are obtalned by

7 fVarying the degree of Drewheatlng of bi-
metalilc strip, Nlth lowest pre~heat set-
tlng highest temperature s age is obﬁained;‘
In addition a bimetallic safety device is ‘

provided, which breaks the circuig in the

event of ex09351vely hlgh temperature being

‘- e

' reached, - -

The flcure shows the two sllcelffiacold'

tcaster‘ Hbatlng elements are prov1ded on

'the either sides of tha toaster§ TWo’Eides 

are*chromium plate Tbe toast are removed-

¢ . eby means of a lever which is Operated by the

. knob fixed on one s;dev0f the,$oaSt§r»




- this_ type of @oasﬁer.only lowér half ébr—

| tion of the sligé becomes brown iw»ever& time
‘vthe.slice should be reversed i.e. upside-down.
:'- 8 »
¥ . P ~ 9 .

Takes more time to make ﬁirst two slices and
once the unit becomes hét this time is re-

4

| bducedo >
Uneven burning of the toast.

- If the slice is kept touching to one side of

the toaster then that side becomes brown and

the other, side remains white only as this

side is away from the heating elements, 7 ~

> -

The colour of the two slices, which are burnt.

simultaneously, may not be same.

/

It is very difficult to know whether the slices
'are”burnt properly or not unless,they are re-

moved and seen.

The sides of the toaster are very hot so one

should be very careful while toasting.

3 - No arrangement, to keep the toast warm §tleast

= : < for some time is provided. o e
e s ’ No arrangement, for cleaning ig provided in
. . tigs toaster.
° : : < i ; o,

= 2 . '. ®
E _stiany times toasts get stuck up inside jt.

5 , S
; e ® N S : 7 . 2
.' . - 2 S ® Eul
’;3 > . It is very compact unit, .. ® .
:_- .. o © X (] 0 e >
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This pagticular tpaster is neither semi auto-

r e

méiiclnor»automatic‘

CF . L/ S 7
= Rs.70/e :

- e RS.?Z/—‘

- ‘Rs.55/-

- Rate of‘production is 1300 pieces per month

&

| Sell is 125 to 150 pieces per month in Bombay

Automatiec 4 slices :
imported toaster ~‘vRs.750/~

| Y s

- Commercial toaster: These toasters are used

iR the canteens, hostel messés. Ampex and

Kleertone, these two companies manufacture

¢';00mmercial toasters. Its capacity is rang-

j  jing from 8 to 2% slices at a time,

PThe photbgraph shows 'Amplex!* éommerciéij
- toaster - .
; L | Price - Rs.250/- .
- ff:‘ = ‘Vvi ‘ Capacity - 8 slices . | -
.. / Main features of théycommeréiai?ﬁgasber

© . «

‘f s ® > . < @ i :

the top. BSo slices ma

3.4.1 Heating eléments,arevprOVided‘on}y7On*»

¥ ha%e to*be*Fé;s

: ‘ . | o
‘ i versed,  ° >
® . - - . ¢
@ o @ @ oo
® o @
. ° 2 - o
¢ L
. .




v i}ﬁ is bulkyi;_

~ Ne arrangement to know. whethe thﬁ‘

“ktoasts are burnt properly or not.

‘ a0 -.9 - - \

Somelamount of heat may always be

'wasted, =
°

b Porcelln used in it makes the unit

_carefully. -

Time takes for few slices 1s more as‘

1@35 power is supplied.

No handle or grip is provideé‘to move

- the toaster from one place to anothmr;

‘ In some toaster heatlng elements are
ndt prov1ded w1th some covermng grill
80 while insertlng tha tray it may
strike agalngt the heatlng elements,

_cgusing themjto'breaky‘ , : -

Some h@at may be wasted asjyﬂe uﬂlt is

not clbsed:from the:front,slée.,

, ; &
Kleer+one 2% sllces toaster — Rs.%@@ﬁh
,Ampcx 8 sllces toaster - Rs 250/* -
@ ' | - » o'_"‘
. - ‘ 10&_”’9’. ‘:@
.

.%.
.
o

. .__@.
.
g
oS
@

bulky and 1t makes us to handle 1t very_,-
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At present, in°many hostelimessig, tﬁey are
not® using the commercial toaster due to lack
of ‘a suitable ég;ster. " The photograéh shows
the method of prgparing the toasts used in the
vhostel messes. &t is a cirecular metal plate v
which is heated by means of a heated the bread
slices are placed on the top of the plate.

fj_ These slices are arranged in 2 circular manner
" in order to accommodate maximum number of
bread slices. A person has to pay full atten-
tion while burning the toasts. He has to re-

verse the bread slices very often, Te

In this type of toastiﬁg the toasts are not

burnt evenly.

L

One person has to be,there for attention.

One person can not do two things at a time
i,e. toasting as well as applying butter or
Jam, |

, o
This is very crude method of preparing ﬁhe

toasts,

- This method is not very safetz:

®
L)
. = @

-

o~ : -
Ipis requires more spaces

No arrangement is there for keeping tue toasts

warm for sometime.

o

-

ve
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But in this type of .oasting yeu can get‘b@
25 toasts at a Time. "- e

Yeu can clearly see whether the’toast are -

- © o m

burnt properly or not.

Once the toasting is over, the circular plate

can be used for chapatis or for other purpose.

This is very cheap method of toasting.
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Structural Analysis
'u.1.{ ’ . ,'. ' -
Main frame structure~ Two siﬁ&e téaster:
This is made up of mild steel strips. Thesef

are connected to each other by means of ri~ .

vetts. It is 2 mm thick,

o °

Commercial toaster: Thisv3trg3ture is also
made up of mild steel strips of 3 mm tulckness.
ey are connected to each ogher}byigeéns of

s g 3

rivetts.
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Two slice toaster: Mica: is used in this type

 of Yoaster as an insulator« This 1is available

in “the form of ‘bin film. This is fixed to the ¥
main structure with the scCTewsS. It is fixed

on either sides.’ Resistance/square = 3.x10?.

Commercial Toaster: Prgcelin is used as an
insulator, It is moulded in requifed fork. o« |
This is fixed only on the top side by means of
SCTEeVWSe Its thickness varies as per the re-
quirements. It is very heavy and easily .
breakable. : o

W13

Two slice toaster: Heating elements: Nich~.
ome wire (N 60% + Cr 167) is used in this
toaster. It 1s very thin and flat. This is
rectangular in section. It does not get oxi-
dised when héated in the atmoéphere. This
~ wire ig not available in India. Its resis=-
tance is 10 to 12 ohms/foot. This wire is

wound. on the mica sheet and ends are taken

o
-
9

2 - e
out to the main,supply,,

Commereial toaster: Heating éﬁements used
here is Nichrome wire. This contains Ni 60%
. Cr 164, Tnis wtre is called in 2 coil and.
js fitted in the grooves prcvided‘in the

L

. 4



e ‘. ® . \., %’J. e
- o .,‘porcelﬁy block.- Its section is circula?

-

)

o properties of Nichromes: *

‘ Resistiv ity at 2090 675 ohms emils/foote

0.,00015 = 20 - 500°C

e . Temperature coeff /°C =
,000017

Linear expansionoc.

- | Temperature ranges
oC = 20 = 1000°C:

‘ > temperature coefficient per

Temperature range.

' Melting point - 1350°C Tensile strength at

20°C = 95,000 p.S.io Sp
Weight 1b/in2 = 042979-

ecific gravity = B 2%7

ot

Lifting mechanism: %2 =

L)

Two slice toaster:
the figure there is on
It is made up of

shown in e lever which

is bent at certain angle.

milds steel strip of 3 mm thickness. 1t is

yoted at the angle. At thevlonger end of
a horizontal rest is
s and downwards.

Two'rollers are pro=

ui
the lever,

cormgcted,
which moves upward This 1is

made up of mild steels

t the two ends which helps in slid-

vided 2
Two slots are pre«

ing the rest smoothly.
vided at the side plates through which these-

The top portion of the rest

~ rollers movee
- ®
] is flat and of 2 cms wi&th. s
Hero nt lifting mécha~

' @‘Commercial tcaster:
nism 1s provided. Insta ad of that 11f%ing

sechanidm, 1t 18 prcvided with the traye. -
- . _




This tray can “be inserted in "xe slot provided
in the front. Tray is of rectangular-shape.
Thig is in the form of grill, It has got one
handle for holding the tra;. " The handle is
made up of bakelite, which 1s heat resistant.
The grill is made’up of small circular rods
vhich are welded‘gt the joints,

4%,1.5
- . pyo slice toaster: Grill: These are circular
1ﬁf- ' 5 - rods of brass, They are 2 mm in diameter.

They are provided on the either sides of the
toaster from iﬂside. This form grill which
covers the heating elements. These rodsvare g
fixed by rivetting their ends. They are
about 2.5 cms apart. These are fixed on the

main structure.

Commercial toasters A very fine sieve is
provided on the heating elements. This is
fixed over the heating elements on the ﬁbp

portion of the toaster, from $nside,
l+’1 .6 9

Two slice toasters Front and b;ck plates

L/ are made up of mild steel sheet., They chro-
mium plates. Its thickness is 2 mm, At one
end they are bent and at the other end they

are screwed to f£ix on the main structure.

= 4
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Cemmercial Toaster: Front of this toasﬁer is
made up of aluminium, It has provided a slot
in ghe front. On this front, a knob, product

gfa@hics and an®ihdicater is fixed upe
W17

Two slice toaster' gide plates: These are
black in colour. They are made up of bakelite
which is heat resistant. In the one side plate

a slot is provided through which the knob moves

upwards and downwards, Its size is suitable to

hold the toaster in two hands. These are Tre=~

- o

‘ctangular blockse

- Commercial toaster: The sides are made up of

| mild steel sheet of 2 mmm thickness. Its sides

 §* . are store enamelled pain finished., These are
e .  fixed to the main structure by means of serews.
. , 4.1.8
‘- S - \ 3 \;‘ “ ’ ‘ . : 5 = ! °
= ; - Twe slice toastav~ Knob: The knob is made

“up of urea, It has got slightly yellowlsh

F e e eolouly It moves through the slob providad
in the side ylate. It is fixed to the 1ifting
lever by means of press-fit. - It has provided '

glight curve on the top surfaee.

-
@

Commerclal toaster: The kndb is of bldck

g colour._ it is made up of baﬁellte. It is

ma@yjap of baxelite. 1t is fixed on the Jlower

S L e . ®
< : s 5 . . : ‘ |
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right covner of the front side of the toaster,

_ sheet.

o

1t is also pressufittod, ’

Two slice toaster: Bottom of this toaster is

made up of bskelite, .This is black in colour,
Commercial,toaster: Bottom is of mild steel

9

Indicating.lamp for commercialftéaster is
fixed at the lnwer left corner of the front

side of tha toaster. This is red in colour

an¢ rectangular,in gshape.

@
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Functional Analysis .
- ‘

9 h’oZo“ . e e
:  Mechanical Analysis

¢ . <

,‘_‘0‘. o L . / )+. 2'1 ’1

Two slice tpaéters; Main frame structure. It

is very rigid and it glves support to all

o other parts of the toaster: Mica, side nlaﬁes,
front plates, grill is fixed to this main

';gy . | frame structure. The thickness of the bread

slices decides its sizeé. ]

Commercial toaster: Main fréme structures:
\Sides, front plate, porcelin, etc, are moun-

ted on this main frame structure. It is;very

rigid and thus gives support to all other
parts. It houses tray, porcelin, nichrome

coil etc. 1nside ite ‘ :
- - - R 2142

Two slice toaster: The function of the mica

- is to give support to the nichrome wire. 1t
acts as an insulator. So the heat is prevented
from going to the side plates. Thus it saves

- . the amount of heat and incregses the tdaét»

. ing efficiency.




©

. .
Commercial tpéstéra porcelin acts as a lous-
ing fo; the nichrome coil. It is alsoaé good
insulator and thus saving the heat. It -prote~
cts the nichrome»coil.\dﬁs it*is electrically

 resistant the taaster i very safetye

©

Loty

Two slice toaster. Nichrome wire: When the
current is passed through the nigh resistance ,
nichrome wire it starts getting heated Ube

This heated red hat coil gives its heat to ﬁhe
bread slices around it and burns it to the

toastse. Thus its function is to sﬁpply the heal
energy by means of radiation to the bread '

9

gslicess

Commercisl toaster: Nichféme wire, which 1is
coiled, is used here. Its function is to
supply the heat to the bread slices to make
the toasts. Amount of heat produceéd depends
upon the properties of nichrome wire and

wattage supplied.
)‘*‘.2.10“!" ‘ -

Two slice toaster: When the xnob is pushed
dovnwerds the other end of the bent lever
“comes up, 28 it is plvoted at’ the angle,

- and the rest fixed at the other end also

comes upe S0 when the breac glices-are kept

7z = o
A
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o .

. -on this rest and heated, they burn into the
toasts. After pushing down the knob-the toasts,

> : v,alepg with the rest, come ub.
. > _ ¢ @ .
s : ~ Comfiercial toaster: Tray is inserted through

the slot provided in the front plate of the

. - toaster. First,ebread slices are kept on the

, top of the tray and then it is inserted through

the slot., It is then heated inside by the heat~'

ing elements provided on the top of the toaste;.

The handle provided for the tray 1is for-holding :

. the trey in the hend, As the handle is made

- <o up of bakelite it does not become hot. Tray

- | ' pas provided the grill, so there is no ob-

~ struction for the heat to reach to the pread
‘glices and thus efficiency of toasting is in-

. creased.

)‘*'0201 55

Two slice toaster: The grill is provided for
tWwo Treasons. This keeps the toast or bread
slice at some particular distance from the
neating elements. Also it helps in prevent-
ing the‘teuching of bread slices, to the nichr-
ome wire, Thus it protects the nichrome wire

‘; s and increase its life. Due to these Tods

s : .Ehe bread slices can come up apd g0 dogn

. smoothly. ' - = »

h.o» : ® o

Commercial toaster @ Many times, the tray,




.‘.

i ‘. . . 3 ; i - ~

o ,
while inserting in the slot, may stpike aéainst 9
the heating elements on the top side,* as it has
not.provided the guides. This will break the
nichrome coil ahd®also there is possibility of
getting shock, In order to avoid this a very

five sieve covers the.heating elements. Heat
®

is not obstructed as the sieve 1s provided.
4, 2.6

Two slice toaster: Front and back plates
cover the nichrome wire and mica, Thus makes '
the‘unit more safety. Also it gives better
out look to the product. Thus these plates

protects the knner parts of the toasters ‘

In the case of commercial toaster the sides
houses all the delicate parts like porcelin,
nichrome wiré ete, inside it. Unit can be
handled by holding the gsides, Due te fine
kfinish and good colour the unit becomes more

attractive. It gives rigidlty to the unita
o217

‘Two slice toaster: The sides arg provided
which are made up of bakelite. So the toaster
can be lifted even when it is not. Due to »
suitable dimensions of these plates, togster
can be hold in the hands very comforta?ly,

The knob is covered by these ‘plates as the
. .
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slot is cut in one plate., Product gxaphibs

is marked on this plate.” .

S

\Commerc1al toaster- The front piate is made
‘, up of aluminium.k The slot provided on this,

vallows the tray tg move in and out of the

toaster, ‘This cevers the lmner parts of the
toaster, Indicating lamp and knob are mounted
on this pannel. As it is made up of aluminium,

it gives good appearance t the product.
l‘"oZ.“ 08 ‘ : |

Two slice toaster: Knob: This knob 1s used
for removing the toasts. When the kmob is
pushed down, the lever is operated and the
toasts come UDe. As it is made ap of urea.so
it dpes not become hot even when the toaster

is hot.

' Commercial toaster: 1ts function is to change

the wattages. It has provided with the three

stages., When it is rotated, to get particular
stage, the w ttage is changed and thus the
amount of heat is 8180 changed. ~When only
few toasts are to be burnt atltnét time very

small amount of power is guppkied. .

%2019 :

. . o
L2

‘Two slice toaster: The bottom is provfhed

mainly for resting of the togsts. As it 1is

.
.
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made up of bakelite, it can be plag?d anﬁ%here

as it does not become hot when the toaster is

awdjched on., This helps, to prevent the ground

orfgpy surface from getting heated up, In the

"case of commercial toaster the bottom acts as
a rest for the toaster. Due to this bottom

' tne toaster becomes more stable.

In commercial toaster indiCating lamp is nrOn:‘ :
vided, This shows whether the unit is switched
on or switched off. When the lamp is on the
unit is also switched on. Thus it pnelps in
knowing whether the unit is switfhed on or

switched off very quickly.

o®
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Ergonomical Analysis:
L)

, Two‘flice toasters: The kﬁob shape 1s quite“

ergonomic but it is fitted in a slot which

required special &ttention to operate it.

The knob is operated by three fingers and

has to be pressed down siowly.

Width of the toaster is quite sméll and the
toaster can be 1lifted by the help of sides.,

Commercial toaster: The handle &f the tray
is quite comfortable to operate‘howgver it

is slightly difficult to fit the tray inside
as there is no definite gulde fot it, »

The knob is used forlchaﬁging the wattage., It

has to be operated everytime the tray is put |
inside or taken out. It is quite co:gfertabie '

in shape. It does not require much force. ‘

-

The size appears to be slightly small.

‘ ! There is no handle provided to 1ift the toase
. " ” - ~ g ter. It is quite bulky and difficult to handle.

5 L
e - .
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Formal Analysis .

«w @

Two §1ice toastery It has got very simple
geometric form. It is very compact and clean,
The front and back plates are chromium plated
and the two side; are made up of bakelite,
There is very good visual contrast between
chromium plated surface and bakelite surface, °*
and between side plates and knob which is made

up of urea., Bakelite sides are black in colour

~and the knob is white in colour,

The shape of the toaster is quite consistant
with the shape of bread slice,

Commercial toaster: It is made up of simple
straight gebmetric shape, However it looks
very bulky and unattractive. Shape of the
handle of the tray does not suit the’overall

shape—of the toaster, .

The colour scheme is not good., Front is alu-
minium and the side plates are light green
colour, Hence there is no good gontrast in
it The handle is of black cq}our does not
match with the other colours. The fromt slot
gives the feelings of disturbauce. The Jnob 4

" and the indicator are placed in the lower cor- -

ners and the product graphics is placed at the

L .
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'Economical Analysiss :

« o

Two slice toaster: The cos? of this toaster
is Rg.70/-. However there are toasters avail-
able for Bs.50/- each, of the same capacitye.
This toaster has got & better look than the
other similaf one, There is a good demand for
both of them, However this additional cost is
justifiable thcause of better look and good

after sale service.

However the inclination of the people is to

~ buy the cheaper one. Hence if the cost of

this is reduced it will have much better demand. -

Commercial toaster: These toasters are avile
able in she range of Rs.250 to Rs.4+00 and capa-
city from 8 to 24 slices. Big restaurants and
messes can afford ite Thertoaster'Sf capaclty
o4 glices can produce the same number of toasts
in 20 to 25 minutes as the ampex 8 slice toas=
ters in one hour consuming almost the same

power, Hence ol4 slice toaster will be more

economical in the long run than 8 slice toasters.

The ampex toaster appears to Dbe costlier-with

regards to its capacity. .

@




Sociologicals ;

e

- = e slice toasters: In.the middle class fami-

1y these type of toasters appears to be a pre-

. . stige point, It is of great help for the busy
;° ‘“: ; o house wife or for the working lady. She can
maké;ﬁhe~toasts vithout constant care and

hence éan'engage herselt elsewhere in the ‘.
kitchen atleast for some time, The toaster

. ’ has helped in mechanising the kitchen and

hence keeping it more clean.

The toaster has helped in.serving light eat-
ing material quickly énd hot., The toast can ~
be eaten at any time in'tne day and as this
procgss has become very easy more and more

bread is used in our daily foode.

- ' ' Hence now a days it has became a near nece-

v

. ' ssity.

Commercial toaster: Such toasters have made

. it possible to serve'good and hot toasts in
the restaurants as well as in the hostel
messes. The toaster burns the bread uniformly
vy : unlike other methods of toasting. Hence it

e “is a favourite dish for hotel ‘going people.

(3
@

In the nostel mess break fash has to be ser-

ved to about 100 to 150 students in a span of
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one hour. Hence foasts caﬁ.not be made before
and kept, neither can thefJbe made'ﬁusi Qhéh‘A
raquired. The commercisl toasters with its
capagity comes <o sour help: It can give toast:
when fequired and other times it will not be

working and so we‘can get hot toasts.,
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5. HYPOTHESIS ° g i
5el : ; )
« o

Toasts should burn evenly i.e. the equal amour,
of heat should be supplied to all the portion

of the bread slice.

5eR

Cleaning arrangement should be provided and

this cleaning should be as easy as possible,

53

The time for burning each lot of the toasts

should not be more than 3 minutes.

.

The amount of power suppiied should not be
more than 1200 to 1500 watts for 8 slice toas-

ter and 800 watts for 2 slice toasters,

5e5

The sides of the toaster i.e. cover should not
become hot. Its temperature should be less

than 37°C, g

6 ~ o

Unit should be as compact ag possible,

L]
® .



bread “siices.

- 5.8 | -

. Elestrical connections should be safe.

Unit should acccmmcdate all standard sizes of i'}

 “12@3 - 10.5 cms x 9 Scms ¥ 1 cm

9 cms x 8 cms x 8 cms,

@

}*The unit should satisfy the demand of hotel
'(h to 6 slices at a time) as well the demand of
hostel messes (12 to 14+ slices).

o

The cost of the 8 slice toaster should not be

~more than Rs.200/~ or 12 slice toaster should

not be more than Rs.300/=.
5.10 <

Maintenance should be as easy and cheap as

possible.
5.11

Instructions about its usg, ﬁaintenance and

safety should be given.

5012 ' v -    0

L
<)

@
L



Synthesis and‘Coémunications -

-' Décisi,-on of the Solutions ~ |
61,1 | ' ’"
Capacity

From the survey, conducted for the hotels and
restaarants,'it is found out that their re- J
N ~ quirements, of the toasts at a time is % to

6 slices.,

'-}In the hostel mess the students come irregu-
larly to the mess. So the survey is condu-

cted which is already given in the form of

charts. Those charts'show the number of stu«[a
gﬁents coming in thefmess‘per minute.
' The average number of students coming in the

&

mess §er‘minute,'is foung,eut‘from tbelpre-

- vious charts.

When the number of students coming in'S‘minu

tes are added together, the total is 85 (as
- show in the chart attaéhed here).

-

The number of intervals of 5 minutes = 18

8o the aﬁeragévnumber of students = 5

'f‘The'figures;more tbah,5 or above .average-and

*

i;figuré3'1353-than 5 are below average.




the bread toaster must be of 12 sllces at a

. ;Eifferent solutions tried

‘has some drawbacks,

",It "is clear from the above figures that average

: minimum number whidh is 3 occures 9 times. .

e ®

Average number which is 5 obcures N times.

Average maximum number which 7 occures 5 times.

Assuming that each student requires 2 toasts,

finally it is decided that the capaCity of

time, This capacity of the toaster satisfled

the demand for the toasts in the hostel mess '’

even at the peak time.

- Thus the requirement of the toasts for the

hostels and restaurants is 4 to 6 slices and .

 the requirement of the toasts for the hostel

mess is 12 slices at a time,

6;1.2

"In this particular solution shown in the

figure, the toaster has seperate compartment

for each slice. The knob'islproéided'which
'operates the rod passing through the-lower

corner of the toaster and then-the toasts

can be fed or removed. But this solution

L4



As it increases lefgthwise, so far larger

7 \) capacity it becomes very bulky. 'a -

' ® = = d | @
= <’ Feeding is also very difficdlt and it takes
. , i = 5 o .

o ‘ more time for feeding operation,
. 5 Q -
e = The number of parts are much more in this
: case as it is divided into number of compart-
ments,
o It may be difficult to operate the knob for
L}
. the large toaster,
. Due to more number of parts its cost is more.

The figure shows the sliding type toaster.
The slice holder moves in the heating part of
toaster. When toasts are ready other part
of the slice holder is pushed in and the

previous one comes out simultaneously.

The problems in such type are almost simi-

lar to previous one.

If the need is of 10 to 15 slices then the

length of the toaster becomes too much.
, -

Feeding is complicated and also takes more

time, .

Its cast may be more.



Its appearance may not be good.

‘ - . - ] @ :
) ' . -
It requires as many compartments as its capa-
° . :
. eiby 1s, , .
6. 1:2:3
] . @ : . .
._ - . L) '

This,toaster.éongists of a tray of a capacity
- ' of 12 slices. This tray is of sliding type
and passes through the slot pfovided in the

o front. Heating elements are provided on the
top and the bottom side of the tray. The :
slices are placed in a horizontal écsition. |
o ' A knob is provided which controls the power
| supply. Two cover.afe providéd one on the
top and one ét the bottom, Side grips are
provided for lifting the toaster. A cover is

provided for the slot on ﬁhe front side,

Int this type of toaster opening and closing

may not be easy due tc its more width.
- Feeding operation is easy.

Operation is dependent: In this type of
toaster the heating elements are divided into
two compartments. They are operated sepera-
.tely i.e. whén few toasts arerto be baked at
that time only one compartment is switched on.
But as the toaster has no pavtifion which

will seperate the two heating elements, it is

not possible to keep one elements at "WARM"

37
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and one at HON“'positicn. Thus whols toaster

has to be kept either on "ON" position or

WJARM" position. - :

In the case of 6 slice and 12 slice toasters

the trays are not standard.

e

It grow iengthwise so it occupies more and

more floor area as its capacity is increased.

Top surface can be used for keeping bread or °

toasts,

For the few toasts, the same amount of power

is to be supplied and if less power is supplied
then the toasting time is increased. If it

is divided into two compartments then the

trays must be of haif the size and also one
partition is necessary which makes the unit

15}

complicated.

Its size is not sultable and appearance is

not good.

6e1.2.

This toaster mainly consist of a frame stru-

cture, two sliding trays of save size, two
seperate knobs, heating elements on the top

as well as at the middle and at the bottom,



@‘ 5 3
. - . : :

s " : -
It is divided into. two compartments, one s
5 on the top and one is at the bottoms Cover is

: . provided for both the compartments.  °
'.;o- \ ° >
S . ; This design has'goﬁ somé'advan%ages over the

- ﬁ previous solution explained under 6.1.2.3.

-

s . 7 ; There is a convenience of operation i.e.
AOQening and closing is very easy as the width
of the trays is lesser than the width of the

tray of the previous toaster.

As this unit is divided into two compartments
. - so the operation of the toasting is indepen-

dent.
The trays are standardised.
It requires less floor area.

It grows vertically so even for more capacity

it occupies the same floor area. *
It is good in appearance and very compact.

The lost solution finds to be more sultable
and functional as regards to its feeding
convenience, less toasting timé,,compactness,
‘éase of operation and other features. So it
is sensibel to develop the same one }or
fulfilling‘the needs of the potels and the

-

bostel messes. »

33



e -

-

PR ments are provided on the elther sides of the
bread slices. The heating elements are supp-

- lied with the electric'power. .When the curr=-

ent passes through the nlchrome wire it starts
becoming red hot and gives the ‘heat by radla—
tion to the bread slices and thus the bread

~ slice gets burnt to the toasts.

In this proposed design the bread slices are
placed on the two trays (1ower and top one).
This tray can be moved in and out with the
help of two sliders. When the current is
passed through the wire by xotating ‘the
contr&lling knob the bread slices start get-
’ting heat. As they are in a horizontal posi-
‘tion, the heat which flows upwards, is com-
 pletely utilised in heating the bread slices.
When the toasts are ready the supply is cut
_off by operating the knob. The main frame
suppofts the porcelin blocks, mounted with

heating elements, the top and bottom cover,

side plates etc.

9 - ~4 (el
- .

;‘dOneeptc' The basic principle of neating’ the

: toasts remalns the same, that is, heatlnGr ele-
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6‘1.)‘1' e a» s
Main features of the toaster . = :
6o1elte1 o, : .

Arrangement for French toaster: %n this toas-
ter an arrangement, for making French toasts is
made, Only the tray is to be changed and on
this tray the boxes packed ﬁith brea& slices
and fillers like,’tomato, jam, butter, etc.
in between two bread slices, are placed. .
Theée'boxes are alsb of standard size. Their
yqverall\dimensions are 11 cms x 32 cms x 2% cms,

-

. The tray along with these boxes are inserted

through the front slot and then they are -

1 heated there. These boxes can be sold sepe-

'rately.

’ 6.1.1*..2

-

Ease of feeding: As the trays are sliding

horizontally they can be very easily moved in

and out. The bread sliées can be spreaded

very easily, This reduces the feeding time.

The tray is provided with the guides so
there is no possibility of falling down of
the toasts1whiielpushing~in the tray. One
dimension 9.5 cms x 10.5 cms'and about 9

<

slices of the dimension 8 cms x 9 cms. .



bl S
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Even burning of the toasts: The coileﬂji‘ -
nich;ome wire is used as a heating element.

8o the heating éreéais‘mare. %hese coils are
fixed at distance 1 cm apart. Southe‘heating
is uniformly done. The heating elements are
compartmentalised. So even it is broken,
instead of changing whole coil, a part of heat-
ing elements can be cﬁanged. Thus the replace—“ 
ment of them is very easy and cheapD. The dis- ‘
tance between the heating elements and the

two surfaces of the bread slice is 2 cms,

The distance between two sides of the coil is

1’05 CmS. \ —
6o olrolt

Basy cleaning: The tray is provided with a
very fime sieve., Due to this provisipn the
small particles do not fall on the heating
elements and thus the need for cleaning is
coduced and also the 1ife of the heating

elements is increased. The trays can be very

 easi1y taken out to cleanfthem.

®

601014'-5 ‘

9

Time for toasting is reasonable i.e. 3 minu-
tes. Du to proper supply of power, suitable
heating elements and their proper arrangement

e
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burns tha - omats evenly and‘quickly“ When;/
only few toasts afé'to be prepared at that éipe
only.one ia, upper or lower unit can be opera-
ted seperately.. The arrangément for keeping the
toast; warm is méde by adjusting the resistance
‘in such a manner so as to reach the tempera-

ture of 45°C., S818wly within 10 to 12 minutes.

So only for 10 minutes the toasts can be kept
warm, After this temperature will increase

| still more to burn the toasts.
| 6'0 1‘.1""06

Compactness: The toaster is very compact.

Its overall dimension are 31 cms x 18 cms x
* 33 cms, Unnecessary dimensions are elimina-
ted, AlYl the parts are proportion with each

other,

L 6.1.4.7

L d

A1l the parts are standardised except back

plate. So one can have 6 slices, 12 slices,

18 slices, 24 slices, toasters. Due to this
stand?rdisation the need of hotels i.e. 6 slice
toaster as well as the need of hestel mess

i.e. 12 slice or 18 slices or 24 slices toas-
ter is satisfied. Also due to these stan-

dard parts the number of operations dur-

ing its manufacturing are fixed.- Thus this
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standardizes the number of manufacturing pfo-

cesses and hence the total cost is Pedqud.'

L3

.

&
Standardised parts can be mass produced also

they can be taken réadyméde.

6.1¢)+.8 o

Econonmy: Tpe whole concept is made much sim-
pler, eleminating many of the unneCessar&
parts. Due to standardization of all the
parts the cost is reduced. Very simple
manufactﬁring processes with less complica-
tions are used, leading it to the reduction

in the cost.,

Top and bottom cover: Bending process is
used as it is cheap and also the demand for
such type of toaster will not be much. it
the demand is much, then press work can be
used in which the cost of the die is guite

high. Corners are welded and finished.
Porcelin: Moulding
Nichrome coil: Ready made

Side plates: Stamping and aluminium guides
are attached to the plates, by means of ri-

vetts. Bending operation is also involved

in 1t .

v

e
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person making the toasts,
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',Bakelite sides: Cqmpression moulding, as 7~

 Knobs gsides on either si&esraye,df ‘

. same dimension and nature so

, only one die can be used.
&

Trya: It is made up of aluminium rods which

are fixed to each other by means of rivetts.
Main frame: Welding
Painting: Whole body is to be painted.

Reasonable power (2.5 to 3 kw) is supplied,
Maintenance is very less and cheap. ‘Possi-
bility of breakage of the heating elements
and porcelin is reduced by taking special

care i.e. by giving suitable supports for

porcelin on the main frame. Also the tray

is provided with the guides so there is no
possibility of‘the tray to strike against the
heating elements. All these will lead to

the substantial economisation.
6.1.4,9

Safety: The electrical connections are
covered by the bakelite plates. . Thg;éénnén
ction to the main supply is taken from the

back of the toaster so it is away‘frdm the

-

-

The front cover has provided a bakelite knob

by
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= which is heat resistant. So even when the”

. 9

(S5

toaster is switched on, a person can touch

9

-

v

. the ynob comfortably.

(]

The cpntrolling knsdb is flxed at the one side

. of th@ toaster, away from the front panel

©

or top cover which is hot.

v

The tray has provided a lock, 8o it does not

‘come out completely when working and thus one

can easily move the tray in and out.
6.1.4,10

"Simp11c1ty« The toaster is very 31mple. Un-

necessary parts are straightway elemlnated.

Lt consists of main frame structure on which

other parts are fixed. The overall shape 1s
‘geométric. A& very simple and functional slid-
U~ing type feeding systemiis used where feeding
and removing of the toasts is done confor-

tably, Knobs with simple shape are used.

} They are located at proper place in order to

- made the operation very easy and convenient.

e ‘  The sieve is provided on the tray wh%ch pre-
vents the falling down of the mmall_particles
from the bread slices. The tray can be

cleaned with ease.

>

‘The four rests of cylindrical form are pro-

bt
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vided at the bottom. So the lifting, of the’
toaster is done comfortably. The rests, are -
of simple geometrical form,

o

9 : e

6.1.)4'&11 : v

Formai aspects: The knobs for contro}ling
the power supply is to be held in two fingers.
Tnis grip is quite comfortable. It has given
suitable curves to match with the profile of
the fingers. They are located at such a

~ position, so that even i the tray is pul- -
led out, the knobs are within hand Teach.

The front surface of the bakelite plate where
WO MOFFM "WARM" is written is in the same
'ﬁlane as that of the marked line on the knob,
' VSo both the things are éeen simuitaneously
x"without'any strain. The knob is of rotat-
'ing type., It rotates in three steps tﬁrough

‘an}angle of 60°, : ’

The graphics HON" MOFF" "WARM" is written on
the front sidé of bakelite platé in a verti-
cal manner. These letters are of suitable
\'size so that they can be read WLtggless strain
on the eyes. They are written with & contrast
oolourron the bakelite sides. Verticle letters
v,éf simple type are used.

;, The knob for pulling the tray out has provided

_a bakelite covering in order to prevent it



from getting heated up.

4
. A ' 1)
o ' » '5
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It§ width‘i§ equai”

So it fWushes'with 3

.o

ity 1t 1is held in two fingers quite comfer—

to the width of the cover.

tably, Many times fingers glip while pulling *
the t;ay out, This is taken care off by

giving a suitable curve to the knob.

o

The colour of the product is suitable for any

colour of the kitchen.

6.1.4.22

&utomisatién: Tor burning the toasts exactly
to éertain definite brown colour, it needs
rdeflnlte temperature. Also sometimes it is
requlred to keep the toasts warm for sometime ;;
by malntalning constant temperature. This is

achieved by using thermostat. A bimetallic
strip is used which actuates the lever to

cut of the main supply by its mcvement. In
vthe bimetalllc strip the two metals of di-
fferent coefficients of expan31on are used.

But this type of toaster is not suitable for |

indzan condition,
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