Lot
b el
T e

PR
TR R Saa

SEr e b et e
z LSS e £ s e - e
e s : e S SiE e B e o
LSy Chmmmse ol i Sy e o S
e o s ST e S et
i P ey e e
S e e e e -
SRR e e T i 5 5
T T A X % e, TR R - - e
A == S St
s 2 SoEEes o = : =
P s : Sy e - e onmaia
= e Ze S STl iy SETHY
e e e 7 SRR RS = S
S o el S g oS - e S
% 5 ARy e A T SR i = mmrz@*-,,é@
Sl : e = : esaEoal
g SR e e Sl s o =
s T : ‘ % e oty e S s =
p = R e e S e R P N i s Y e s
e s n s e = -
= o y : rEom st s e s s
= 5 W”’;‘;&vﬁv A T 0
- o e ' e
S e A e o
e RN R g
2 o ene s
e

e S

SIS s

Shn s S o e

S e s =
= ol
e SR

— e R e

e b et

“‘%'i:":f, S
o x SR - R > e
i =
= s e

e s
St
e

e e = :

-

Fents ey

e

S e e

-
=

= e
".,Rk e

=
=

s

e
v A et e
e e S e
e e e
5 S

N

R

P e
R
v S
C e e S S e A
: St et
£
= e
R R
SRR
e
TR
fraetloete

Eiee
R
Pl o

U
S e e
OB et Ty SRRt it s
= = e
ST S e e oy SR
S o e

Lo W_&&r:*«-ﬂﬁ,—w Limes
e Sene e
= mﬁ‘%\gw : f"%%f?x..
i - ﬁ'&%y”‘”‘ >

R e T

e
B e : i e o
it - T o , s B P
SEms Bt e e S
25 e e Shianseane e SR
e e I e e
e B A L = S £ - 5 = *x:f"é 5 e ey
= FEEa s s el s e
R s o
e S e e ‘
CECaEER e
Sl s

S siast S
A e e S g
L e
z e e i L
27 RN e

SRS

- e
Tt Eonete ol :
e i e
e e

e



‘”»'o‘: s ] ; it f bo - .
' - domestic flour mill -
= \ ‘ “diploma project’72-73 7 b
gy  subhash b bidre _ ;
‘ industrial design centre
S« o
. R
@ : ‘
h
" 0 :
g &
" - \
@ . 2
. )
@ ..0




‘Design of Domestic Flour us
mpleia mm t

Sabnibtad in partial tulﬁ.lmnt of ttm
: mquiwaents for t‘!m msmmduate ﬁnﬁm m
1&&&&%&&1 aesignf_'
8. B. Bidr@

DP 30/19?'3
LDC Lnbrary

L L T- Bﬁmm!

Inﬁustrial Bu:lgn caatre

Indim Iasbiwta of mmlagy :
Benb&y | -
19‘73: |




. Guides

Shri a.mtmmtmy -

et .t . Tasew .

- A
. -
4
. 4
e i ;
@
°
* e
’




Diplome project entitled
Bea&.mat Domestic Flour Mill '



ﬁx Maal, ﬁ/a, :ﬁmah xmstriu

£

?mﬁ; ?ammtkar e
Prof. 5. Nadkarng . o
sm Hg mmwa%ny - |

i - Yo .
4 - - 2q o
@







- Raw &at&riala aften acear in aimas that are ta@
' larg@ to the used: and, therefore, thay must be

k r&ﬁu&eﬁ ia ﬁixe‘ ?hi@ $i£$ reduction aparstiea
ﬁaﬂ hc ﬁivié&é into twa majnr ea%agerias depend-
1&@ myan uhath&r the material is a solid or a
 .‘1%qﬁiﬁ‘ If it is a solid the aperaziens are
7 1ea11aa grinﬁing and eatting, if it is liquid

g&&lﬁ&f&@aﬁi@ﬂ or automisation.

vﬁfiﬁ&ing and cutting reduce the size of solid .
a&tsriazs by’aseﬁaniaml act&aa, &1v1&1ng them
inta s&a&l&r gartial&s. ?arhap& the mast
ax&aﬁsiVa &@ﬁliﬁatiaﬁ of grinding in the food

'&ﬁ&nﬁtry &s in the &iliing of wheat grains to
flour, but 1tri$‘uﬁa&'an many at&ar occasions,.
such as in the grtn&ing of corn for manafactara

- of corn aﬁareh, thﬁ grimﬁing of sugar &nﬁ ths
 milling of dried foods. ' ‘

“ﬁar§ t§an é@é@iyaars'ﬁga people ceased to eat
grain in iﬁ# wild state and began to break it up ‘
with a rude %&ﬂa of pastie and mortar, Later & .
primitive hand mill came into &3@. '¥hi$ eag@iatﬁ
ed of two stones with roughened surfaces betwsen
which the grain was ground. The mext mill
evolved was the quern, formed of two cireular .

'#taaa$, the a%per tevﬁkviag on the lower, to which

2 °




it was attaéﬁeﬂ by a metal or wooden pin, '!'h%
' cem was 1ntrodm:od between tha stones by mm

-at a funnel in tha apper stanc which had also 4
a small hole near its edge into which a stick
uaa“iﬂsartad to serve as a handle. The _quern
is st&ll ased by scai-ctvilisad people, and in
remote parts of Ireland, the Hebrides and the
Shetlands.

Down to 1874 the grind stone remained the basis
of ’me_fl’m mill, but the power was supplied
by m-lamr, by wind and by water. Grind
stones are stiil used here and there, for "
ccrtain typas of flour, in tho—aaaller mills.,
They are made of ‘bubrt, a ury hard silicate.
They are from % to 6 ft. in diameter, and their
surtmbos aﬁs grooved or furrowed from centre to’
circumference. -The "hopper!' mgpnes the grain
through the centre of the upper aﬁm; the wheat
is pushed along the grooves and broken upon the
ridges. ‘

Modern method :
In modern flour :ills; chilled iron rollers have-
. taken the place of grind stones. The first .
| saemss«fnl steam mill was erected in London in
1784, and iron rollers were first used in 1340,
following their introduction in Budapest.
Hungary became the world centre for flour mills
on account of this improvement. Minneapolis,




~ soon adopted m; mm the most important
rlmaﬁ.l centre in the world, she m one
~of the most important centres today. From 1830
the sy.atu of roller milling has been in operate
ion in am large mills. As a source of motive

. ~pmr, ateaa m largaly been nylwﬁ by
. femmmm ‘

Domestic flour au}. is a m:m:» version of m
wmrexaz flour mill. The traditional pair of
nm umm is driven by an electrie mw.

The a%rmm artuas%}&m thew
and %s &am fmﬂ eaiitetm the ﬂm, It

has bwm fm& out that mm Wus operate
the ﬂw mz m u it is,no arwamm
:wtam ha:r& m considered in tm present
daaiga. It 1s also felt mnsm to increase
ﬁhﬁ uamm vuim, reduce the cost and make
1% mwtx&m easier so that its services m&é
' xte to a lazgﬂ‘ number of mp:h‘

>
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,» anamﬁim has m mnmt;ed m the
mmmm catagories :

3.1 Memufacturer

3.2 ﬁs.ammm and Mllw ,

3,.3' Haker of the ﬂm muls =
3. ﬁmr : - -

3.5 Bxtsting-flour mills

, 34.: ' ,umfmmr
3808
ﬁmfwm of &matw flmr m&h&ms :i.x a
am Maimu of emry mtmmmm The
Feason ?m&ag its Zm demand.
303
" The womthly SPotustion rate is shent 1F w de
'mams aemm upon the order.
.03 ‘
The Wﬁa‘r& m usually booked by the seller or
distributor, mnvm 1s nsm.uy vithin a
fortnight.
310 _
As it is a side business, the mrmtumr has
not paid much attention towards any furt&w

development.

@



Mﬁwmwaa are t!&emtor and the sun-.
ﬁiﬁa wﬁcr eahmem

3.6 .

- !wly the machine vas svailable in steel

: Wum mil as well aé"#uu»n&e:a deluxe m&{
But as the steel housing model was found un-
W, the mtwming a! the same has
Bm atoma. =

Ny , ,

 Plastic material has not been considered so far
as Wey aa not find any dmmk with the umtn
&as utw:&a&a. Also m;.mme%mr has aa%‘

m& of tha work is ﬁm hy rabmutim as u
&s misr and the mamufacturer has a ‘welding
set w&i&h nu :u uﬂm for t!u mtim plant.
3.1.9 ; -

As the m \ar* production and M 1s quite
low, batch mﬂmtﬁm is folloved.

3.1.10 . »
Chipping of the stone wheels should be done
.once a yoar. Cleaning and olling should be .
done every month and 10 rupees are charged far
%hﬁ BaNe.

3e1.11

The cost of & pair of stone vheels is 80 rupees.

L]

&>



,_ "J’-:mm er the machine are rate. However, the

usual mphints are cmm wma the motor..
3.%.13 : 5

As each m m:-y part is mﬁmm& in batech
pmctm. ainro ynm eaa be had by yl&em
an orm

s

| !'bru mrmnt gna.utiu of flour can be
omzm n'aa_thc mMm - fine, rough and

medius. m 'wmm mu taent is done by

a mb prmrmad en tha tw.‘ '



a-_ Distributor and Seller

,;'!fhe assmmmr 1s havmg a mmrmm ttﬂ@e
vhere other kitchen eqaimta can also be

- . ‘mmcﬁ @maliy such am:w sra &1&1“«&

at a ammi §1a¢m

3.2.2

The customers are amal:ty of msh income
group having an income of more than 2000
Tupees per month. ‘

3‘3‘3

The cost of the mwm ﬁm mill is 2 =
smrns.ns factor and Wtﬁa&s in cost wm ‘_
aart&&nﬁy mrm« the sm of em flour n:ﬂl;
3,2.& ‘

 After receiving the order, the distributor
informe the mfwm and gets the mill
and finally mm}m; to the customer.

3.2.5 '
 Sometimes complaints are received. A mechanic
will be sent to attend the complaint other-
wise the mamufacturer will be informed sbout
~ the complaint.




#wany he Mmﬂ to a backward elass m
ukzm az’mmm of stone is his rm:w wark
- 3.3.2 '
 He «w the mmz stones at 0.60 patse per
piece. Then the mtﬁm work u done by ahiw
ing only. Usually he starts work at 7.00 in
the morning and by 6.00 in the evening he -
completes two pairs of stone wheels. Sometimes
' he aama some design on the uymr wheel to |
inerease its msthntzw va&an - .
-3.3’3
The mm ;wwm is uasM w muwham«m at
a raee ar 12 mwaa a W He has to struggle
I&m even for selling the t&gz&shea product as
‘ bm:' has to go to every house.
- 3.3.48 , :
| He said that he weuld be happy to supply the
ehimuﬁ .w wheels to the manufacturers af
m“tm ﬁwr mills which will rmu M‘t of
‘ h&u wrk. .

..



- M User

. ﬁam sgain two catagories have been made which =

3.4.1 People using domestic flour mill
3&%&& ?&@@i@ not using domestic flour mill

TS § _

 People using dms-t;m flour 33..11

. Usually @M belong to a high :mem gmy

' mﬁng an 1m of more ‘than 2000 rupees

per month, -

. They have mn time mm‘hs to look after

’ mwm nqu:&rwms. Apart from this they
- do some other work a&m.

* ?My are guite happy with the mill because
they can get grains ground at any time and
also for a required quality. ‘

. However, they feel the cost of the existing
: amma to be very high, because the invest-
mt is more and wrmmmmg retarns are

**@? iawg ' . ‘

" '« Some persons are using flour mills for last -

tuenty years. In the older mills collection
~of flour is open to the environment and the
user »fnu that it should be enclosed to

~ protect the flour from dust particles. .







“
9

ing hes to be done, which is o lakaibiey
;mn&. Sometimes servants do not sieve |

the flour which finally affects the quality
of the food. ' |
Sometimes persons staying in the same building
do come with the grains for getting them
ground, This fact puts the owner of the
machine into trouble. -
Better and easy avammlity of spare parts
should be there. It is the experience of ' ’
‘the customers that spare parts are not read- _ 
1ly available and also they have to pay more
for the same. _ : ‘
'« Some machines cannot be cleaned easily and
because of their comstructional
 complexity.

3.4.2

?mple not using domestic flour mill

'« A family of five members requires sbout '
30 kgs. of different grains. The amount-of
vheat being the maximum.

. Usually the grains are ground weekly or fort-
nightly, and sometimes, as and when required.

£
o



rd

Ah@a% one weeck's requirement is k@pt as a
ut»ex for amarsanay purnoses.

Bome families send the grazas to thﬁ mi&&
through a temporarily empioyed Loy or some-
times women. ’

Usually one has to walt for about half an
hour for his turn and one spends this time
in chit-chatting with others. |

‘ﬁﬁﬁaeimes 9@@@1& keap ﬁha»ﬁaga'eantainiag
grains in the mill while going to the office
in the morning and collect the flour in the .

~ evening while returning to the house.

Usually nobody feels shy of going to the
mill as one is quite interested in the
house work. » ’

%ﬁ&y have complaints regarding the qaaii:r
of the flour, but they are rare. However,
sieving 1s necessary which is dome while
uaing the flour. ’ :




= 4
_pf:ﬁ&uaxly nobody measures the guantity of the
. flour as they have fixed bags or tin boxes
for flour baéansa of which they get an
approximate idea of the guantity.

For sgmaller work they use the traditional
method, However, use of this method has
limited scope because af it$~manualalahaur.
It is bit difficult to carry all the access-
ories to & tentral place and start the w@rk‘
of grinding the grains. .

« While grinding the grains with the tradition-
~ al method children do come and disturb
thereby making the work more laboriuus*

 They feel like having a domestic flour mill

~ but its high cost prevents them from 9wr¢h§s~'
ing it. -
?haxﬁ bé&bnsimg to higher income group have
full time servants and they feel that the
saervant, not being literate, may mishandle
the equipment. =

@
@






' wsting Flour Mills

The i’allmmg 13 the brief description of the
"ﬁi’mmm axistmg flour mills.

3.5.1
] Binks grinding mill

. Manufactured by M/s. Ramesh Industries
'+ Grinding éami@y is 6 kg. per Iwur -
& Helght - 30*
| - WA - 12p e
| . Breadth - 18°
. %13&&' - 68 Kgs.
. Motor - 1/2 h.p., 230 volts
‘ m@wie consumption is half unit per hour
. Outer casing is of sunmica
. Guarantee of 12 months is given
« Price - Bs.15%0/-
“. vaamity of the mmasr is one kilogram

- 3.5.2

Nigo's household grinding mill

' . Mamufactured by Wigo's Corporation 3
'« Grinding capacity - 5 to 6 kgs. per hour |
. Height - 30"

» Length - 15%

. Breadth - 15v




or - 1/2 h.p. single phase
y.;”i ‘consumption - 1/2 unit per hour
i:”ééiw? casing 1s of sheet metal

Price - Rs.1450/-

. Golour - dark green

. The grinding whesls rotate in the vertical
plane. ‘

. Graphies - on the top of m front surface

3. 5,

saaafhatarad hr Bayaji Engg. ﬂbrka

» Grinding capacity - 10 kg. pnr hour
« Height - 36"

Breadth - 2%

Width - 18»

‘Moter - 1/2 h.p. single phase
Blectric consumption - 1/3 unit per hour
Outer cabinet of sunmice

Price - 1900 rupees

Capacity of the hopper - 10 kgs.

In this case upper wheel is rotating



3.5
- Manufactured by Swastik Enge. Works
. . Grinding capacity - & kge. per hour

., Height - 30"
-« Breadth - 2un
« Width - 18»

. Motor - 1/2 h.p. single phase .

.,»Outer'eabinat br»sunaica :

+ Price - Rs.,1800/-

'+ Capacity of the hopper - 6 kgs.

. Colour - 1light green

. Graphies - at the top right side corner
of the front surface. ' :

3.5.5

Commercial flour mill :

« Mamafactured by Dandekar Machine Works
« Grinding c@gaﬁity ~ 300 kgs. per hour
. Height - §'-o"

. Length - 3'-6"

« Width - 2V.6"

« Motor - 10 h.p.

o Price - Rs.900/- (exclusive of motor cost
and taxes) ' ;

o Diameter of stone - 20"

« Net weight - 280 kgs.

» Graphics on the hopper is written in Engl&sﬁ

and 1oéa1 language.




mlyaia

4.1 Structural Analysis

1,%,6‘1 nag@ér

% ms is m ﬁﬁ of M.8., sheet, which is pressed

| to the required shape. It is square at the top

| and has a hole in the centre at the bottoa.

Welding is done to comnect bottom plate to the
main body. - |

T sm whmls .

“ 3 These are emery awms of round shape. The

| round shape is givm by chipping operation.
The surface of t‘k@‘ thl. is rough. The w@w
wheel has a2 hole in the centre for allowing
the grains. The bottom rotating wheel has also
a hole in the centre where shaf% can be |
az&ammwﬁatad.
k.1.3 Pulley (lLarger)

> This 1s of cast iron and has a groove on the -
rim to accomsiodate the belt. It has a hole in

~ the centre, ' |
4.1.% Pulley (Smaller)

This is similar to the above except it is

9

~ smaller in diameter. 4



.Swa;g Drawer

| This is rectangular in shape. This is made up
of wood and sunmica sheet has been pasted on it.
4,1 .6 Adjusting lever

This has one M.8, rod which is turned and
drilled. One plate of M.%, which is also
drilled. NS
k.1.7 Cover of the wheels

| This is round in shape made out of N.S. sheet.
| Welding has been used to join the parts. The

| top stationery wheel is fitted to this cover,
 and the hopper is placed on this cover and.is
™  fitted by screws. This cover looks like a
cylinder. ' |

" %,1.8 Main frame

This is made up of M.S. flat which are bend

to the required size and then welded to form

| a structure. A plate is also welded to the

main frame. This plate has drilled holes.

%.1.9 Spring

This is of spring steel.

%;1‘10 Adjusting knob :

Phis is of round shape having slots on its rim.
This is of cast iron.

%.1.11 Indicator scale

This is of Al-plate with numbers aar?eﬂ on it.

3



ffj§;$.12 Guide ways for cover

Qhese are of M.8. i@d of 1/2" diameter. These
have besn bent as shown in the figure. At the
two ends of the rods metalic plates have been
joined by welding.

%.1.13 Top cover

This is made out of M.5. flat about 1/4" thick.

A1l four sides have been filed and are made
roughly straight. At the centre, a circular
slot is made by turning and a hole is drilled
at the centre and it is bored. The cover i# of
9@aﬁangﬁlarvwﬁagag

mm .1.1% Outer body

| This is rectangular in shape. It is of plywood
on which sunmica sheet is pasted.

k.1.15 Motor
It has a cast iron body and a base plate. Base

plate has four holes. Smaller pulley is mounted

on the shaft of the motor. ‘




Functional Analysis |

4.2.1 Hopper - .
The purpose of this is to sccommodate grama ‘

and have a control over the flow of the grainms.
- %,2.2 Stone vheels

These are used to mnd the graim whs,m am
 coming in between the wheels. :
 %,2.3 Set of p&xneys

This is used to reduce the speed of rotation k

from 1Wh0 r.p.m. to 400 r.p.m.

4.2.% Draver i

This is used to colleet the flour.

%.,2.5 Cover for the wheels _

This has got following different purposes :

* ‘It serves as a support to the hopper
. It holds the upper stationery mx
. It protects the two whesls from dust and
nthcx unwvanted materials.
. It a.lse protects the flour from dust
%.2.6. Main frame

 This serves as -

. a support to the motor, vheels, bracket and

- other parts.

. also as a skeleton to the sunmica body.
' k.a,? Adjusting lever s
This works on the mim:igh of leverage. With
the help of this the gap between the two emery a

~ stones is adjusted. There is a wmtm

- eimnt which acts as a pivot point.

@



1s fized to the adjusting lever. The
B L ‘ knob helps in the movement of
the botton emery stone wheel.

mms - Guide ways for cover

mmmm of these two m.m ways is wgam

*WW@MW@W ‘!hemm@myaas
ag%%h&mmmsmwhwlsﬁmm
cover. .




 {,%,3‘ FPormal Analysis

SRR « |
The outside appearance is quite good because
éf the extensive use or‘snnnica.

%.3.2

fharp corners on the body are having aibad
visual effect.

4he3.3

It does not seem to be a flour machine because

the drawer and the knob create an effect that
it is a cupboard.

9

a3l

When the upper lid is opemed, we see the
hopper and other parts of the flour machine
which reduces the sophisticated appearance
of the maehinu. The colour and sharp edges
of the individual parts do not add to the

aesthetic appearance.

T. Bom bay. 3




’%h Brgonomical Analysis

b
The sharp corners are bound to trouble the
~ user. In particular they may affect children.

ka2

The drewer for collecting the flour is quite
2t the bottom, and for that, one has to bend
 sufficiently down. ‘

b3

The capacity of the hopper is sbout one kg.
which is quite less and the person using it
will have to keep an eye on the hopper often
- and often which may not allow him to do any
other work. ’ : ’

el -
The switch 1s outside the cabinet and 1t is
placed at & sufficiently low height, So it

is quite likely that children may put it of
unknowingly. Though it is not going to be a .
harmful deed, but still one has to be cautious
 about it.



- s

 Sieving has to be dome separately s there 1s
no sieving attaﬁhaaat. This is a time taking
and troublesome process. This cannot be
a?miﬁg& because unsieved flour may aff@ﬁ& tha
@aﬁ&iﬁf of the food.
R .
There is no *anwmrf' &aﬁ&&at&a& on ﬁna
'avitﬁhu :
.7
 The handle of the draver has ahnr» aégua and

‘%%ara is no gsufficient gap to keep the fingers

'xar;ﬁulling,ghp draver.



i':‘s. sfpathasis

5.1 Structural
i |
The structure should be strong enangh'to take
up a total load of about 2§ kgs. including ﬁha
welght of the grains.

Gete2

o tandard size material should be used.

Fe1e3

It should be made up of non-toxic materials
1ike polystyrene, nylon and polyethylene which
will withstand normal wear end tear and be
thoroughly cleanable.

Getele

The method of joining two parts should be
simple so that 4t cen be done in a gmall scale
industry.

5.1.5

Phe process of making individusl parts should '
e simple snd be within the reach of a small
gcale industry.

5eleb

The variety of materials to be used should be
minimum to reduce the gtorage and also unnecesss
ary investment. oa

Ge147
The material and process cost should be ninimum
from the manufacturer's point of viey.

3



5.2 - . | .,
: The &wm&a vhich ean awwmﬁata' about 5 kgs.
of grains is essential, as a family of about
five members :mgu:tma about 5 k;m of grains
per week. |
Se2.2 | . -

- It should be possible to get flour of different
qualities. This results im a mechanism by _
which the gap between the two grinding surfaces
can be adjusted. ' | |

5+2.3

A contalner for aanw%mg the flw:r is
eawmsia% ‘» |

Fe2.h | |

It is desirable to have & sieving attachment
with the machine because most of the people

do not like to do it manually. |

5.3 PFormal
Se3e1

| The ficur mashine should be stirastive 15 Msm.
appearance and workmanship, |
5.3.2

Sharp edges and cornmers should be avoided.



5343

Golour should be pleasing and should go with
the environment.

3 , ,

parts ke screws and muts should not be
protruding outside. = _
5.3.5 | .
The mill should be compact. |

St -

In m present case the two operations, pouring
the grains and pulling out the draver, are '
done in tvo different postures. So, it is

" necessary that the new equipment should be
such that both operations are done in one
posture.

Folre2

Moving parts like belts should be completely
enclosed.

Ny

Wiring should not be open or liable to wearing
or fraying. ,

Golble .
Pebricated eguipment should be so constructed
th#% there are no sharp edges that can cateh,
cut or tear.



;{is;s.s =
 ,$11 ¢@3&@¢1 units should ba e&naﬁ&r wswn ﬁﬁ&‘>,
‘be vithin the reach of the operator. 4s far :
- as ynnsibla the eamtwal knobs should hw of
aifferent abagat’ta avoid confusion as the
workers will be uneducated. ' ’
e - o
Proper marking ghould be there on the ¥nob
1In case a seaxa is raqaitcdg it should be in

& easily readable condition.

$.5 Economical
5a |
It is m@a&&s&rr that t&a m@ii &@aiﬂ be ayerataa
both %y faxa by motor.
5.5.2
The cost of the hmﬁ apamtmi will mmﬁ not
awm ﬁmhm/».
5»&3
 The mat of the uam a@emm ui;%l mwm not
: a:em& mﬂ%ﬁ -e
§.5.k
It should be g;wsi‘&h tc th-awi the use @f’

'kaﬁwr for other kitchen equipment.




The ea;aaemy of the Nepper m bean decided
to be nb@ﬁt two kgs w&;ah is the himwwskmy
raqairamcnt of a ﬁaaiaal faﬁi&y. The haggar
~ can be made up of eitaar M.8. sueet or yxhsaieakf
 or aluminium, ' »

6.2

lwhe grﬁnﬁiag wheels will be of n&t&rﬁk white

-aten@. ?hgy wixl be round in shape, There
s aa grabiam af raating in case af atana end
 &&¢@.&% gaﬁ be reused by mere gh&gy&ag.uhie&
1s quite cheap and easy process.

&

A channel will be mounted around the bottom
wheel, so that flour will be collected in the
ehaﬁnsl, This can be either of plastics or

" of sheet metal.

6.l

The speed reduction will'be done by using a

set of pulleys of cast 1?@& in case of motor
aparataé an§t¢ There will be a v-groove on

 the circumference of the pulleys.

6‘5 : » "
‘ ﬁ‘ﬁﬂéhlniaﬂ wﬁli be used to aan%wei the feed

9

of grains to tha wbu¢1‘ - 4 >



6.6 |
4 box vill be kept for collecting the flour.
mg box will be amuy rmmbm‘ This box
wi% be either ai' aiuxtm or ame’& mm&.

= fgf;;?, = _
’?tw m&im aystm wm:t be mpwm on a m B
ahuf% anﬁ & fw% stmg; bearmg, m Maring
il be_ mounted on a cast iron frame.

56.18»”‘ . .
The entire systm ws.u &e enclosed in a baxa. .
m ’wx w:g.ll be aimr of sheet metal or Qf
fﬁhra gma ar er Wd* The wx will have @&
114 and also an apoxamg in ﬁm lower portion

for keeping the flour collecting box.

It is m;ssaw to &esign the !amé% operated

. mﬁ mwr amramﬁ mi%a on a system basis.

e m vasic grinding unit will be same in ,

. both the cases. In case of motor ﬂﬁm unit
the axwa wm will be a motor, a speed

Maamm mz and an sxmmai covers

| é,an - | :

- s ™ traditional hand operated unlt wiu be
provided with certain attachments so that the
work will be faster and easier. It is also
amﬁ.ﬁam to wmﬁs the gdﬂi&iml attachments
vimin mat twmtyﬂm rupees.

2




'é.ﬁ , :
The colour will be pleasant and will ge sﬁt&
: the kitem mmt,

, 6‘12 :

- The nght of thc nem mm uu:.t is M

taking m@ ml«nﬁm the wmumg of
© its use both by keeping it on the ground @
w}.l as on the table or stand. Lt

. 6.?3

m fert of the motor epeuw unit vili ht
mmm so that it matches with the kﬁem
| éqnimts like refrigerator, cooking range, ete.



7. DESIGN DEVELOPMENT

Two. solutions have been developed. One is the
hand operated mill and the other is motor
operated.

7.1 Hand operated unit f’g S

. This is same as the traditiaaal unit. In
~ this case the upper whesl will Be rotating
,jand the bottom wheel will be sta&ianary
‘The v wheels are of natural white stone.

e A palyétyrane hopper is fitted to the top

| wheel. The hopper and the flour collecting
channel have been vacuum formed in one set,
and thaﬁ the channel part is cut out. Thia‘

; reduées the material and processing cost

| to a censidarabls extent. The hopper is
round in shape. It has five holes in the
central slot, two for fixing, two for
_euiding the grains and onme for central pivot.

. A rubber strip is fitted to the top wheel
and rotates along with the top vheel. _?he'_
" pubber strip puskes the flour in the chunnel’
to the'ractaﬁgular hole. This rubuver strip

can be replaced very easily.




tyrene channel is fitted to the

: ﬂﬁﬂﬁl; This is vacuum formed niuag
1th the noprer. The flour will fall in ;
the channel. The channel has a re@tsngul&r :{
hole. through vhich the flour comes  out and |
;tms :tn the pot.

aﬁ?ha two srindias waeela hnvn been knyt on

‘@ stand of wooden planka. Two woode -

 planks have been joined so that they form
@2 ¢ross and a step is made on the a@ptr»aégiﬁ;f_
8o that the bottom wheel does mot slip out.
The height of the wooden plank is five inches.
This height is sufficient for convenient
operation in ss.fmng yaai‘&mn. ’

A g@iya@yrana plate having two holes is
mounted on the central pivot which is
stationary., This plate guides the grains
to the grinding wheels.

A permanentally fixed handle avoids lot of
work of the house wife. This handle is |
strong and sturdy.

A.gxip is fitted on the top of the handle,
This gt&pfhglgu:ia faster and easier
operation., This also avoids the trouble
that a house wife faces due to the fibres
coming out of the hendle, ’




, Eufficient space has been provided between
‘the two wooden planks to accommodate the
pot or vessel, ° |

The entire unit is sufficiently light and

can be assembled vory.chjily. So, it can be
taken to any place in the house and can be
~ used. ' :

All the individual parts like hopper,
channel and wheels are of round shape. 8o,
they form one unit. ‘ |

All the parts have been given sufficilent

radius so that they do not harm the operator |
‘and also children. The round edges increase

the visual appearance of the prbduet.

All the additional attachments can be
supplied within just twentyfive rupees which
is within the reach of the people belonging -
to the low income group. |




.

'»“?;2 ‘Motor operated unit
In this case ‘the bottom wheel is rotating

"fana,thg top wheel is stationary. The wheels

”'5ar@ of natural stone and are round in shape.
’},,?ha bottom wheel has s larger hole in the
ﬁmﬁ& w a‘/‘*

date main agm 16 5N %331.

59

5"§¢1ymtyrgue hopper is fitted to the top

‘wheel. The hopper and the flour collecting

channel have been vacuum formed in one set,

and then the channel part is cut out. This

reduces the material and processing cost

to a considerable extent. The hopper is

round 1ﬁ'§hﬁ§a‘ It has five holes in the

central slot, two for fixing, two for

guiding the grains and one for central
pivot. |

?hs’flaﬁr collecting channel which is vacuum

~ formed along with hopper is fitted to the
‘,bcﬁy by means of four plastic clips. The

channel is all around the bottom wheel.

It has a rectangular hole which is the way

for the flour to go to the sieve. -

. A rubber strip is fitted to the bottom wheel

~ and rotates along with the bottom wheel. The

 rubber strip pushes the flour to the

bangular hole. 'zms rubber atrig: em be
laced very Qaﬁily‘




A sieving aﬁt&M& is aiw Wm whia!z - -
saves lot of trouble. The slims motion
ta the sieve is given through a cam. The
- sieve 1s placed in a frame of M.5. flat.

" %hs ean 15 sennted 50 the main shaft. Two

,’\,,‘,s@friaga have been maw on m am side
of the M.S. flat frame. So, the flour i1l
»i'iae m:}lmmﬁ in the vessel ¢ only after it

vis ﬁiavsﬁ. m siwa can be m ocut wry -
3%&3.33 for e‘ mrpasw. ,

& g@ly:tm box of rectangular s&am is
placed at the bottom where the flour is
collected. The box is made by vecuum forming

~ process and can be fxttaﬁ in the main body

easﬂy by Saat aiiéiag. \ ‘

4 set of cast iron pulleys helps in reducing
the speed of the motor to a required speed.
4 v-belt has been used for transmitting the °

motion. -

& wmmm circular plate hﬁﬁag two holes

on the emtmi vivot. Here the
central ;zim is rotating along with bottom
wheel. This plate helps in am%wlliag as
m&i as gulding m grains to the grinding
wheel,




+» Two levers are fitted to the top wheel by
means of which the top wheel can be very
easily lifted up for cleaning,

. The main spindle is supported on a foot
~ step bearing. The bearing is fixed to a
-~ cast iron base plate. The motor iﬁma;ga
;* f:ga3ﬁtéﬁ,@ﬁ the same base plate. The base
glaﬁs is machined fér getting a,yiaﬁe surface.
Sufficient slots have been provided to reduce
~ the weight of the base plate. ’ ‘

«  Four ¥,.8. angles have been fixed to the base
_ pinte. These extend upto the top of the
machine, Two plates having a hole in the
&eﬁﬁré have been welded to the angles for
supporting the top wheel. The angles also
~ support the outside M.5, cover.

+ The entire system is enclosed in & box made
up of sheet metal of twenty s.vw.gs There :
are totally four sheet metal parts. These
are bent and drilled. These are supported
against the four angles. The sheet metal
body works out to be cheaper and easier ﬁg‘
process ?hgﬁ compared with wood aﬁ&'fibré

gl&s& .

. A 1lid is attached at the top of the sheet
metal body. The 1id can be easily removed
or can be kept open while pouring greins.




A

 The sﬁaét;m@ta&&¢$1arA&s first pretreated _ 
and then spray painted by air drying @ainx;
Becuase of the pretreatment, the colour
remains in a geod condition for a period of
~ about eight years. The cost of the spray

»— f”,,_.painting with pretreatment is about ten

' rupees gar_5qaa¥n»aatr¢,'whiﬁu»is quite’

, u@rthyfeaﬁgaréﬁta the life of the paint. |

The different sheet metal parts can be very
‘eaﬂi}? assembled as well as dissembled
béﬁaaaﬁ only nuts and bolts have hﬂaﬁkﬁﬁaa:k
for assembling them.

,?hs e§§§rJf§w the motor is also fixed by | |
screws and can taken out very easily while
#5ga1r1hg the motor and while cleaning.

It has slots along its surface for cosling
purpose. . o

e

A screen between the flour collecting box
and the shaft avoids the person from seeing
‘the oily and dirty mechanical parts. So,
when the flour collecting baxﬁisitakengeﬁti.
only the screen is si&a~

« Easily removable uppver wheel. This makes the
' cleaning varé easy. The wheel has two levers
with which it can be very easily lifted up.



and table use.

&

Pulley drive gives a smooth and nolse free

performance.

N i

m w&aar is y‘ia»mg m amm m n
Wﬁt The mwm shape . m»

goes wﬂh-mf%ﬁfﬁwﬁf -
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g‘ﬁﬂw lﬁuimxzt
- Peot, Pickett and others

m‘*’m’* Ml#mﬂa
- fourth mﬁm

‘}:@.‘m"“" -~ Nigo's grinding m111
@ﬁmm* - Hinka grinding mill
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