j R 5 gp;. ®
R Rk B DU o0, D i (S )
coffee percolator = »

diploma project
rao v k- : RER L
industrial design centre Y £

: &
. .
®
5 = i ; .
1

J. D. C. Library ' @







1. D. C. Library
L L. T. Bombay.

. oofnosgluie
, 01/ PYO,’KMCL) -

Industrial Design Centre _
~ Indlan Institate of Technology




if




L
L]

‘Diploma projedt entitled

s@#/ﬂ}ﬁ mm&h@ﬂ" >» e
Ly V.K. Rao is approved for the
postgraduate diploms in Industrisl

Examinerss .

. ’

!" 5 :

‘ . ‘ ‘
.
8
; L
'
N



1. Problem.sta
2. ﬁ.at@&y of .wrre:a i
", Analysis -
¥.1 Structural Analysis

1

W3 Visual 8
5. Hypothesis .
6. Synthests 32
7. Design decision -
5
Acknowledgement s
v 5 | A ’ -

1.D.C. ,mbréify . “







e

Ln & coffee percolator,

i'*,a iméfemi&rw‘”‘ o

g > % - .
\ 7 .
o
:
: .
\
- \ . f
- o




.- e .

. s . \

. Qw: ':'  The problem eonsiraints are Mty
o %h‘t ° - : - ;f{ -

- L e The peiea)@ét&r designed #hould

e e of fifher brpes - .
- "2, Its design should facilitate

:»-5‘makiag small number of cups also.
3. It can be used directly on flame
.

‘as well as on electric current.
» b, There should be markings for
vater level and corresponding level,
‘indicator for coffee in the basket.
5. The heater should be easily ri-é-
placeable. | o '
6. An efficient outlet system is to
be provided. ’ , :
7. The operations réq_zzirea‘ to make
coffee should be minimum and should
not consume tim. ;
8. The wo?king of pereolator should be
understandable even to people wihtout
any educational background.
9. The maintenance should be easy. .
10. The hnndl;mg must ‘be very aa#e.
11. It must be made strong and &éra«-

ble. .
12, Possibility of mass pradnetiém 7
13. Good finish, .

1%, It should nét disturb its en-
vironments. o
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3\ ; HISTORY OF COFFEE:. -
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m discovery g;:f coffee is quité
generally accxgéditeﬁ to Afr&ga al-

; though earliest cultivation is traced
‘to Southern Arabia. Coffee grew in
Afriea only in a wild state until

. feirly modern times, when it began

' to be developed there on a produ-

ction basis,

Coffee probably derives its name
from the original Arabic Qahwah,
indirectly through its Turkish form
Kahveh, although some etymologists
connect it with the name Kaffa, a

’ tm in southwest Ethiopia reputed
to be the birthplace of coffee.

The ar:&giia of coffee is vague and
 obscure, but its history is rich
in legend. One of the most aeeepm
tales surrounding the discovery of
coffee about 850 AD is that of Kaldi
an Arabian goot herd. Bewildered by
the Queer antics of his flocks, Kaldi
is supposed to have eaten Berries of
the evergreen bush on which the goats”
were feeding and, overjoyed at the ~
feeling of exhileration which he
experienced, has been pictured in

-




iFlowers of coffee tree .

 m'1egend as dgs@iﬁékafr in excitement
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fo proclaim his great find to the
vorld. The physiological aciion ef
coffee in dissipating drowsinesé was

. soon discovered and taken advaitage

of in connection with religious ser-
vices of the Mohammedans, but the
strictly orthodox dr conservative se-
/aﬁion of the priesthood claimed that
it was an intoxicating beverage and,
therefore prohibited by the Koran, :
Severe penalties were threatened up-
on the disposéd tg;its use, Never-
thless coffee drinking spread rapii-
ly among Arabian Mohammedans, and
its growth and use became general in

Arabia.

Tﬁe early record of coffee in Europe,
where it was introduced into the
country after another during‘ths
164th and 17th centuries, is filled
vith aceounts of ii@ use as a reli-
giaas,‘political, aéé medical potion,
its ups-and-dows in favour, its per-
aeentioﬁ,l?rehibitiea or approval,
1t is interesting to note that most
of the attention givea}to coffee in”’

the music and literature of that
day was in support or defence of



- , £ _ '\;aarm and its, "gouz stiring am?» '
' | Bates", rather than eritical, CQCne
of the l@l€'ﬁﬂi§ﬁ0 eantrihutﬁ%nx to
the good of coffee in musiec was -
- Johann Sebastian Bach's "coffee can-
 tata" (published in 1732) which por-
. trayed the “prat¢s$‘§t thn fair sex"
against the then existing propaganda
in Germany for abstinence from coffee
by women because ”nany doctors cla-o
imcd ika use yravakad steril&ty*

| Later coffee became very popular in
Europe and coffee houses flourished
in 17th century. Later these coffee
_ houses played a significant part in

the history. For txauploithj Mer-

- chant's coffee house in, established
in New York in 1737, is claimed by
some authorities to have been the
"birthplace of the American Union",

Until toward the close of the 17th
century, the world's rather limited
supply of coffee was obtained from
Yemen in South Arabla but later gra-
duslly spread %o Ceylon, India, Jawa ~
~ and South American countries like .
Brazil, Jamaica, Cuba, Costarica, etec.
The largest producer of coffee in the

)
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ﬁerfu was, mhrmgad 1& an ty
- | Europeans vho' mttm for tra&u.
'ﬁramny m: Mmc becanfe §O-

pular. In India 596 of its produ- i

‘aﬁm 1s from n;m:m {xzzgxmﬁ,

224 from Madras and rest from m

‘and Kerala. Though the praﬁwﬁw

is a very small porﬂmtag» of WM

pmﬁmts.m, the coffee pradmaa is
'e: very high qamw.



t ‘Washing tﬂ? pulping coffee cherries at a Shoveling husked beans into fermentation Moving the beans from storage vats along canals to coi
“smail coffee co-operative on the Kenya- vats at a plantation in Costa Rica crete beds where the beans are placed in the sun to di

‘Tanyanyika border (Costa Rica)

Drying by placing the beans in mesh-bottom ﬂa}ts,_m that air ¢
circulate over top and bottom of beans (Kenya): 3
¥

Drying by mechanical means. Warm air is circulated throu
rotating, perforated drums (Jamaica)

Wy h :

‘ » : , 4 i e o » If- - )
Haking the beans on a drying platform. The besns must be turned regularly to in- Hand sorting of dried beans before they are packed \n bags

i sure sven drying (Brazil) 3 shipment

; ; PREPARATION OF COFFEE FOR SHIPMENT

BY CoupTEsy OF (BOTTOM LEPT; BRAZILIAN MiRIBTAY OF FOREIGH AFFAIRS, (CENTRE RIGHT, TOP) MINISTRY OF INFORMATION, NATROBI, (CENTRE RIGHT, MIDDLE) YHE COMMINSION \N THE UNITY
| EIMGHOM PO THE WERT IRDIXE, BAITISH GUIANA AND BRITISH HOMDURAS, (CENTRE RIGHT, BOTTOM) HILLY BROS, COFigE, INC | PHOTOGRAPHS, (TOP LEFT) MASSNER FROM -BLACK 3TAR, (¥
U dowimg, vor wions) WA uunn
|







BREWINGs o
- The coffee beans are zrndsd.aneé&d&at
to their size ‘and are dried. The
dried beans are carefully roasted and
powdered. This is known as edft&.
powder which is chief ingradiant in
coffee making. Water 1s boliled in

a vessel and coffee powder is added
(the measure deﬁands upon the strength
of coffee required and quantity qr' ,
water taken) and allowed to boil with
water. After some time the black
liquid is filtered and this soluti-

Py

on is known as coffee decoktion.
Depending upon the taste of the peo-
ple consuming it various ingradients
like sugar and milk are added. In
western countries, people consume
black coffee with a little sugar
that is without any milk, But in
India people add sugar and milk,

With the increased popularity of
eaffac as a beverage many new methods
of making better coffee, in short time
are invented. The latest trend is -
instant coffees which does not re-
quire any boiling before hand. But
‘this contain chikori powder which



9

" uaay peosle does’ not like. Por pure

aaf!ct powder naage the d@@ﬁatiaa is
abtaina& aaly by bailing "For this
there are two types of Qﬁﬁinﬁﬁﬂt
widsly'aaaé by name

1. coffee filters »

8. coffee percolators.

Principles and Method of Brewing:

1. coffee filters:

As shown in the figure a coffee fil-
ter consists of two compartments.
The upper venel can be imbeded into
the lower vessel (or fitted) and

can be removed whenever neéanaary.‘
The bettau of the upper vessel is
grill:a to allow coffee decoction
down into the baﬁ%an vessel which

6@113@26 is.

Coffee powder is evenly spread at
the bottom and on it a metalic in-

verted hopper is §1aeaé. The bottom

of this hopper is also grilled. The
use of this is to keep the coffee
powder even at the bottom while

hot water is poured. Ka/athor‘wqy°
it will not allow the water to

seatter the coffee povder,

-



v

the top vessel and the 1id is placed
in proper kaaitiﬁa. The hot water

~ through the funnel is mixed with
- - coffee powder and due ta gsavi&y alo-

wly filters through the eefrbc pow-

- der and grilled bottom and settles

in the bottom vessel.

‘The decoction thus collected is very

pure and free from any coffee parti-
cles. The strength of the coffee can

~ be varied by varying the amount of

boiled water or quantity of coffee
. e :

9@@&03‘, ‘

The coffee tastes very good but the

main draw back is that it consumes
a lot of time. For example a filter
with 6 cups capacity tikes agarxyﬂ.f
& hours. 2

A lot of work is done to reduce the

time and the result is a coffee per-

colator which gives very high qua-
1ity coffee at a very less (consi-

derably) time.



2 Coffee Peradlaiqﬁi,

There are;agaia two prineiple types

namely . /

1. PFilter (or direct) type-perco-
lator ,

2 Gana'(ﬁr indirect) type per-

colator.
2.1 Filter type coffee percolator:

>Tﬁis percalaﬁef werk# on the pri- -
nciple of water percolation. It
consists of a eylindrical vessel
with a top 1id and an outlet at
the bottom. The vessel is filled

with required amount of water. A

filtering element consisting a gri-vk

~ 1led tray is placed into the water.
The tray is for coffee powder and
coffee powder is evenly spread in
it. The vessel is heated on a hea-
ter or plugged in if 1t'is an ele-
ctric €offee percolator. When the
vater starts boiling convention
currents oceur and water will come
in contact to the eefrfc due to

percolation and comes down.

There is a glass top in the 1id
through which the colour of the

@

jomo
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' eafraovaaﬁ‘bg obgerved. If the dp-
Paireﬁ ealear is obtained, the coffee
is tapplé aut. Due to the praseuee

of convention currents eafrna~1s,pre-
~ pared in shorter time.

2.2 Cona sgpe pereolators

This percolator consists of a bottom
vessel in vhich a detachable funnel
1s placed. Before putting the fun-
nel the bottom vessel is filled with

_vater. Into the funnel a tray (per-

ratateé) is placed on whieh coffee
pauﬁnr is éagasitn&.

The't@g.vusaal is screwed while in
use to the bottom one and consists
of a taﬁg_ﬁasttd it in the form shown
in figure. This tube has a hole at
the top through which coffee trick-
les down., To the bottom a removable
traf with rubber washer is attached
“which acts as a filter and helps in
stopping leakages. -

When water boils steam is formed and
this high pressure steam forces the |
vater down. The water is sucked in-
to the funnel through capillary act-
ion and due to the steam pressure

£l
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‘ .aa& enters e %.i'iea tray. Thers

:s.t. is mua witla m em‘« pmﬂu

. and is ﬁzmna by the tray. The

- filtered decoction is forced up due
to the steam ﬁrssmra and is colle-
cted in top vessel. |

This coffee is of very good ﬁ‘*m*‘y .

it

aﬁ takes approximately 20 mimutes
, ta prwmn 6 cups of coffee.

o
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ﬁe analysis of the filter tm coffee
‘percolator is gﬁafm in 3 different
‘sta,gasj namely E i
1, Structural (detailed aaaly;ia of
material, manufacturing pme#s) ﬁ
2, Minctional (function of each part)

330 Visual ’(ahlpe, fom' Ot&.)
1. Structural Analysiss

There are several parts in the per-
~colator but the main parts are break
up of the following umitss '

1.1 Container unit
1.2 Brewing unit
‘1‘.3 Sealing unit
1.4 Heating unit

1.1 The container unit consists ofs
1+1+1 Cylindrical Vessel:

The container is made up of deralium
‘an aluminium alloy) which is stronger
than aluminium with stainless steel
finishk. It is very much cheaper than
steel but lokks like steel. The en-
tire container is spun in a single
operation. The inside is hollow. -
1t was ghromium plated to give smooth
shiny finish.*

s
ke
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1.1,2 Handles: , °
 Tnese handles are a single mould

9

" pieces made ag\éf bakalite. The
moulding is b;»eampressién'with
thr@adéAinside the knobs. ‘T;e;u
hand}gfknébs are round in shape vith
igte%ﬁgl threads. Two screvs are
welded to the cylinder diametrically
opnosite to each other and the knob

_are simply screved to them,

113 Taps

The tap is made up of aluminium. It
gonsists of a tube to the end of
_ﬁhieh a eylinﬂ:iaal valve is welded
to control the flow as well as to
shut. This control is done by an
i&ﬁnin&uaylevar dip coated with back-
lite, The tap is welded to the cy-
1inder after drilling a hole of

equal diameter,

1.2 The brewing unit consists of:
1+2.1 Coffee Tray:
TIn this unit there are 3 parts,

4.2.1.1 Coffee container is a small
eylindrical box made up of aluminium.
1t consists of small holes at the ,
bottom as well as circumferencially.
The aluminium sheet is first stamped

9
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and then spun aagéfully.

}.2.1.2 The grilled base plate joins
the coffee container by means of a
hollow aluminium rod. It is.rivetted

’te the aluminium pipe. This is aisa,
éean@ed and spun,

1¢241.3 The hollow connecting rod

i3 press-fit to the coffee container
;aﬁ the top and rivetted to the base
plate at the bottom, It is made up
of aluminium, The entire unit is
atiodised.

1,3 Sealing Units

The coffee percolator is sealed by
2 144 while it is in use. It has

1.3.1"The metalic 1id is made up
of derulium. xt is press-fitted
into the eylindrical container. 1t

% spun. Has a circular clearance
2t the top with groves into which
the glass top is fitted,

1.3.2 ‘The glass top is mA,' gd as

a single woit. T4 is made Bp of

very thick, pressure with standing ,
silicon glass. : :




' uay cause injurips in the kitchen. -
It em@h efx’eeti*nly séal.

" ed to the main vessel by means of . %
rigid screws. This gives diffiaun;r .
in cleaning. If water enters %M |
heating element it ﬁillbe shorg. . °
circuited. Very high precautions

are to be takga for cleaning.

2.9 The projections of handles and
tap make packaging difficult.
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1.4 Heating Unitys e

The main parts in this unit. ares
1. Heating eiement
2, Container . * .

1.%.1 The heating element is made
with nichrome wire and rated at
220 v, 190 W.

e 4.2 The heating element is kept
in a eentazaér. This contained is
of deralium and is spun., It is
joined to the percolator by

1. press-fit and

2. screwed from the bottom.



2. !unétianélu&galysiks

2.1 The main vessel is one of the
main parts of the percolator. Meas-

(¢)

ured quantity of vater is poured in-
to this and coffee dicoction is ob-
t#iaed after brewing. ’?hia supports
the brewing unit and is fixed to the
heating unit whiﬁh,wheﬁ,plaggaa in

‘haatg the water.

2,2 The handles are attached to the
vessel. These are too small to hﬁb&
and there is everykpassibility of
getting the riasers burnt. To litt
the coffee percolator both hands are
to be used whiah is quite unnecessary,
Due to their round shape they will not
give good grip and there 1s ever& po=
gsibility of oxillating in the hands
yhile 1ifting spilling the coffee.

2.3 The tap is provided to take out
the coffee. It is too small and
takes a long time for discharge., The
valves are not good and there 1s
every possibility of leakage,

2.+ The eoffee tray is filled with |
the coffee powder. It is just above
the water level and is supported by

o O e P
€




the base plate. The base plate holds .
the tray in position in the main ve-
ssel and is connected by a hollow

- ultw&niun mi» The plate as well as
the tray are grilled to allow ‘the econ-
‘vcnﬁen'wawr currents pass through
them for brewing the coffee.

2.5 Filtering 1lid serves two fun-

ctions. . |

2.5.1 It filters the coffee powder

and they prwenting it from mixing

with the dicoction which spoils the
~ colour of the mixed coffee.

2.5.2 To allow convention currents
to pass through it for brewing.

2.6 The metalic 1id completely seals
the main vessel and prevents the |
aésru spilling over as well as the
expending of auroma.

2.7 The glass top is to see the
_eolour of the coffee while brewing.
The colour in ‘turn depends on the
congentration and thus allows to
~ prepare the coffee of required stre-
ngth, But it is too fragile and .
is not properly fit. It is too
loose and falls of vary easily and

w o9 .
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3, PFormal Xmiys;iﬁ

- '\//

3.1 There is mo smooth formel tran-

‘ si?cmg; The vhole percolator 1s of
eylimgeal form from bottom to top.
&t the “;i:ep; it suddenly em;es t@ 5

' conical form. Even the conmical form |

is not umiform. The sudden depre-
' syion makes it ugly.

3.2 The formal integration is mot

at all satisfaction. The two handle
 knobs suddenly protrudes out and does

not mateh with the rest of the per-

e¢olator. They seems out of place

and appears as 2 forelign elements

rather intzgrai. part of the percolator.

The tep to discharge the coffee is
projected cutvard. This spoiled the
balance of percolator. These sud-

den ;sremsicaa make it look like a
heavy equipmient rather than a deli-

' cate kitchen appliance.

e
S8






, ~ Hypothesis: - s
o J

. - “From the brief survey conducted, the

Fd

following conclusions were made.

®. .
@

Consumerss
1. Strueturals

‘1.1 The whole unit should be made
~ without rigid joints unnecessary
~ gerewing to be avoided.

1.2 Unnecessary elements to be re-

moved.

1.3 Sufficient grip is to be provided
for the ease of handling. |

1.4 'zm' whole unit can be worksble
with only one hand.

1.5 The heater unit can easily be
detached.

1.6 Percolator should have many se-
condary functions like milk boiling
‘ete.

1.7 As far as més&b&e sharp @nmrs'
are to be avoided.

1.8 The sudden protrusion of the
elements are to be controlled.




J

2 | ‘i&:mtﬁamh‘r - ’ .

:
‘2.1 The 1id should be remoyable
without touching the metal top.

2.2 The main handle should be design-
ed considering human factor engineer-
ing to give good

non slippery design.

2.3 The handle should be such that

~ the hand should not touch the metal

portion while handling it.

2.4 The percolator cleaning should
~ be ‘3&8?' ®

2.5 The coffee can be poured wm&aaﬁt
any tap. ‘

3.1 The appearance should be very
- simple

3.2 The formal integration should be
wbie#uéf properly.

elements to be removed.

Manufacturers

1. The materiasl chosen should be
cheap, strong and must be available
" in market all times.

DO
()



2. The processing should be easy,

()
éo that the cost of the percolatpr
will be less.

' 3. Unit should have good finish

which will be retained for a falrly .
long period.

i, Reduction in cost of manufacture

‘should be considered. If more the |
 inereese in price should be marginal.

Sellers

1. The handling of the units froh
factory to market should be free from
trouble,

2. There should not be any damage

- or disfigurement whrile brought from

factory.
3. Should have a véry good packaging.
4, It should appeal to the customers.

5. Should occupy less space for sto-

rage.

b 2
el
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1. The coffee is made in 2 parea}.a-»
tor or filter type mtfaé maker, As =
m explained it will havs a

f:affm basket to which a hollow rod .
is attached through which the hot

water enters into the basket due to
conventicn currents. The hot water

is mixed witth the coffee and coffee

is ready.

2. The hollow rod connecting the
coffee basket is sufficiently long
to reach bottom, Because the water
mued is by convention &g to steam
pressure the lengthening of the tube
will solve the problem. '

3. The unit has a detachable ele-
ctric heater. Vhen m@aired to c¢lean
or electrie suprly fails, the heater
unit can be removed easily. The rest{
of the unit can be heated on flame and
1t works in the same way as it is with
the electric unit except that it has
no automatic cut-off, The time of
coffee mking will depend on tem-
perature of the flame.



®

4. The heater urdt is sttached to
the main body by tight fress fit.
ffhis~' eleminates serewing. Also ‘the
pamaiatw can be cleaned often vith-
~ out trouble. If the unit 3.; not clean-
~ ed often there is the possibility of

-

the mmima of a coffee oil coating
~ in the inner surface of the percola-
tor. Tnis results in

1. increase in the heat energy re-
guired to raise the temperature of
the water. ‘

2. The unit will retain the coffee 4
flavour and can not be used for other
wr;msu like using it simply as a
kettle ste. '

5. The outlet system can be improved
by removing the tap with a spout.

The tap has the disadvantage of

1. leakage '

2. slowness in filling.

The spout avoids both these disadvan-
tages. Moreover ‘th’e/ fixing of spout A
is cheaper than the tap. The spout
’am be easily manufactured in the same
factory where as the tap has to be /
purchased from wm&m Thus it is

>
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é. m Qain operations in mking.

coffee ares: J, ' :

1. Opening the lid

2. Filling vith required quantity

~ of water in the well VJ“' ‘

3. Filling the coffee powder in the
’aask&t - |

4. Placing the percolator unit in

proper pasviti@n

5. Replacement of 1id

6. Heating.

All these operations are achieved
without any inconvenience in less than
: a minute.

7. The making of coffee can be ex-
plained very easily as no complicated
operations are involved.

8. The dimensions are chosen in such
a way that it permits easy hand move- ‘
ments inside if @ bresh is not used.
The shape is without any sharp corners.

9. The handle are the parts which
are often handled and these should

be made of a good heat insulting mate-
rial. The placements of handles and -
knobs should be convenient to operate.
These should not allow the hands to

34
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:

| touch the metal, ‘vhich is at a high

t@npemtwn and w bunkt the fingers.
The main hanﬁla should be at a safe
Mght fwn m base. }:f' it 1.5 too
long, it may be spoiled by the flame

 when it is not electrically heated.

The electric heater unit is earefully

insulated to avoid shocks end short

eircuits. It is properly concealed
while in use. Double insulation is
provided to avold shock hazards,

10. The strength and durability de-
on the choice of material.

' For example stainless steel is much
‘stronger and more durable than alumi-

nium. The choice of material depends

on the costand heat @anﬁaetivxty. It
a wm: metal like ﬁmniun is &:ha-»

sen its strength is increased by sele-
cting proper thickness.

11. For house hold sppliances the

carefully keeping in view the follow-
ing pointss

1. The process should be cheap

2. 1 must enable bateh production
as well as mass production,

5%

process of mamufacturing is selected

(R
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S ,
"ma‘mes'ﬁ_‘ widely used methods of «
production ares

1. Deep draving

2. Spinning.

1. Deep drawing is not applicable to
all types of shapes. The depth of the
appliance is another limitation., Un-
less the production is more than
units it is very costly. For some
shapes after drawing operations are
necessary. But the method is very

quick,

ing is a widely used process
as almost all shapes are possible.
%#t of mould is very cheap., No after
iining is required. The only dis-
'ﬁ&mtage is the rate of production *

is very low. Batch production is possi-
ble.

12, House ware finishes are of two
kinds

1. Chemical (anodizing and oxidizing)
2. Mechanical (porcelain enamel, tin,
sine, flouorocarbom resin (teflon) and
other applied materials.

o

~ In the case of chemical finish, it does
not require any more operations. On

(T



the other hand in’ the ease of mha;
aieal finish, whéa the base n&em
is finished and mo other material is
‘applied it may be polished, satinized,
etehed. o

The above saiﬁ finishes are to be cho-
sen dapenéiag on selected. For stain-
less steel only palismg is sufficlent.
Wiere as aluminium 1s to be anodized.

13, ‘fhapereéhﬁr’ar should not dis-
turb the environements wherever it is
placed. 'As it is place is semrally |
in kitchen, it should have a kitchen
look. That is it must be easily iﬁm-*
tifiable as a domestic kitchen appli~
aéag; ‘ The above factors are achieved
by giving it a meat clean form with
Mh.'amarma«.

1%, %e‘ percolator can be &seﬁ/ for
other parposes like milk boiling,
for pudding mskins small cake baking,
by providing an extre unit. The
other secondary functions are s=

1. electric ketile

<
LS

2. water Jug.

15. Tm cost of the unit depends on
the factors like,

. i . € Library «
v . ; 3 8 ’ : €) ~
LLT. Bombgy. - e)‘/










 Design Decisions ° .
1. Choice of materials

Many factors ﬁesiéaa its function
enter into the design of a utensil.

A design must be home decor, be easy
“te assemble, and, to remain in service
for many years, have built in quality.
The designer is usually furnished with
samples of similar materials in mar-
ket and he has to decide depending on
strength required, proeesaabiiiﬁy,
cost and finish. Bome times sugges-
tions are abtaingﬁ from the survey

from customers.

ﬁeﬁarally‘fer éaaestie‘eqaipnsntrala-
minium, copper, iron, steel stainless
steel, steel alloys, porcelain covered
sheet iron, tin covered sheet iron,
glass, ceramic, brass and plastics

varn used. For apyli#nces with heating,
purpaie‘plnntica are not at all suit-
able as their operational temperature i
is very low. Ceramics are guite ex- |
pensive and like glass are fragile.
For an appliance of every day usage
durability is a must, Hence ceramice
and xlass'ara eliminated. |



Ketgls ara‘prefbrre&. Since condn-
ction is the major.method of heat '
transfer this factor influences the
ohisetion of Raterisl. The follwing
 table illustrates the conductivity of
F  the various metals used. Under the
' ' "absorber" eelama,*ﬁﬁo usefulness of

E ; the material for an oven utensil was
the rating fxctar. Thi ratings wére .
ainpla. A good conductor is marked
“ﬁlns”, a poor conductor is given
"minus™ and those are intermediate
are designated by a "gero". Some re-
sults are the opinions of experts but
not established experimentally. :

- From the fbllawingltabla the most
suitable metals are aluminium and
stainless steel. Out of these two
aluminium is chosen due to its advan-

tages.

Stainless steel is not only costly

by three times, but alsexits ﬂengity

is high by three times. kFer the same
cost the gain in aluminium is three ‘
times by weight and nine times in
volume of the material., Aluminium  —
is inferior in temperature withstanda-
‘bility to stainless steel as its A
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Table: 1 . 5
Materials k of utensils

v #

Material = ~ Gonduetor® Absorber
- (surface (svan)
cooking)
Aluminium (A1) 9 + .
Copper (ew) ~ + 0
} I;e.m (Fe) + -
Steel (alone) - - &
Steel with copper + 0 e
Steel with aluminiauv" -+ 0 -
Steinless steel & +
‘ngglam - covered sheet + a
Tin covered sheet iron - -
Glass ’ . " +
Ceramics - 4

* = 2 % : .
+ = positive effect, § = no effect. - = negative effect.

izable: 2
Comparison between aluminium and
stainless steel

density cost/R Processability Melting

in B Point
Alumindum 2.7 = 12 Very easy 660°C
Stainless :
steel 7.8 50 a bit ?500‘;"'67

difficult



~ melting point is 660°C. But the best
‘tmaramre for coffee brssing is

90 to 95°C m only 50 to 6@‘@ is nece-
~ ssary to keep iﬁ warm, So the choice
of aluu:inim is justified. 2

- For the same thickness aluminium pro-
 cessability is easy as it is foft.
Stainless steel 1s very brittle and
gmer&ily it is welded after shaping
‘it vhich is very costly. The finish-
ing of stainless steel is easy come
pared to aluminium but the cost is very
economical,

2. F@m’ :

The form of the pemalaﬁer ig eylindri-
cal, This is arrived by considering
the following #aleulatimt ‘
Average volume of a e«etfae‘ cup =
| ; 180 to 200 ec
Assuming 2/3 of the eup is coffe and
rest mis milk
Volume of coffee per cup = 120 ce
Total volume of coffee for 8 cups =
960 ec

(1000 ce) .
mawiag some clearance for the air
which is necessary for pereolation
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, the optimum volums of coffee per-
colator should be 1500 ce.

The above calculations shows that m '

volume required is 1500 cc =nd a suit-
able shape is to be chosen with that

volume. One more requirement is that

it should be accommodate hand for
cleaning in case & brush is not used.
This condition eleminates all the po-
- ssibilities of using triangular, re-
| ctangular or polygonal shapes due to
t:hm sharp corners unless they are
e i'a very generous radii. ]
and Trapigoidal shapes were avolded
due to the complicity in accommodat-
ing the in a ﬁ:ﬁ.tem,ﬂ and my do not
go well with the generally reectangular
 and round shapes afmwm utensils.

For the same dimensions oc cirele

' encloses more area. Arriving at
cmuhr shap& the dimensions of dia-
meter and height are fixs&. If the ’
diameter is narrowed the height will
be more which makes the unit visually
amtahlﬁ If the diameter is great,
the height reduces. This makes the

unit look a bit bulky. Also the hand

vhile holding comes neamer the bottom
which is heated which be uncomfor=-

s

ey



tabie for hand., Various heights -
and diameters are tried and the ratio
is ealculated and they are fixed on
the basis of éolﬁan proportions i.e.
131.618. The heater unit and the

| iid pcrtioa# are slightly tappered 1
to give the unit better appe#ran@u.

 The handles are made up of bakalite
and are designed ergonomically to
give a comfortable grip without
touching the walls of the vessel. !hﬁ
spout and handle are given same ra-
dius to make them more integrated
with the main form. The spout ele-
minated the tap. It avoids all the
" disadvantages of operation of a tap
like slow discharge, leakages, etec.
and mainly the ley projecting ele-

‘ments.

-

The 1id and the heater are press
fitted to the main yessgl. The advan-
tages is removal of them is very easy
and at the same time the joint is
strong and considerablly air tight..

The lidvis stepped inside as illus-
trated in the drawings. The step
accommodates the milk boiling unit



©

and pereolator unit. By doing o «
sn extra element isceleminated from
the pareal}aﬁng unit. The p&melating
unit is press fitted into this step
after it is filled with coffee. This
' alimtas the removal of the unit from
the perecolator for i:mring coffee in
the cup. It would not obstruct the
spout while pauring. In the existing
unit it has to be removed which makes
the kitchen table dirty. There is
_considerable difficulty at present to
remove it in hot condition.

The milk boiling unit is a eylindri-
cal vessel with a small pressure valve
screved to the body. While milk is
boiled steam passes out through this
valve which produces a hissing sound
‘which indicates that the milk is re-
ady. The boiling will be quicker due
to the steam pressure heating. It »
rests on an aluminium base plate
which is shallow drmwn. The capacity
is 1 liter, The same wnit can alné\
be used for baking small cakes. m
main vessel is filled with a little
quantity of water. When water bolls,
steam is produced and heats the milk.



‘The boiling point of milk is between
100 to 115°C depending on the purity
and the thermostat is set for 95°C.

3. Mamufacturing process:

The chosen shape can be produced bys
1. die casting '
2. deep drawing
3. spinning

All these produces seamless shapes.
The die casting is eliminated as it
requires the missing of zinc with alu-
minium which is hazardous to health,
.1f any eatable is prepared in it.

Deep drawing is more expensive compared
to spinning unless 5000 units are »ro-
duced. If more than 5000 units are
produced then deep drawing is more
economical, As the rate of production.
Veries on market conditions. “ence

it is advisable to spin.

Finishs

The unit is chromium plated outside
and inside it is anodized. The finish
‘become & part of the metal itself.

- The longer the time given for plating
_ the thicker will be the plating and
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(€)

- the finish will remain for a longer
zm? It has a look like stainless
steel. J

Heater kun:%. ts

o

_Heater unit is made of aluminium,
| It is deep drawimg. It is designed
for 400 w for boiling the water and
50 w for keeping it warm. It is
" connected to a built in thermostat
~ rated at 95°C. It works in the fol-
~ lowing way:
M the suﬁply is given the main
£ heating coil will be red hot and héats
~ the unit,* }
- When the temperature is 95°C the
thermostat becomes very hot and it
mm the thermostat which discon-
_nects the eircuit.’ The heater is
off and the temperature is 95°C.
3. In off condition the thermostat
is hot mma it cools it becomes
straight m comes in contact with
them éi:euia which willl heat the

¥y

o ddition of this thermostat makes
‘the utiligation of the percolator

more economical."



Precautions to uset - .
1 Fill the coffe2 basket upto the
level indicated for the nanéar,of

cups required.

2. Fill the water in the well upto
the mark far’tha corresponding level.
3. iha water should be at the room
temperature. ’
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