-
‘

-

=\ =
-
—

Vi
A

A
e e = X S5 A N :
; i i ; 7 N : =

‘, i =S
. e
.

=
N

A

Vi

5

A
220N
=

= \m§ 7

AN




) o © e

e P ‘ ; ; Ay \\ ‘ : =
L ; e © 2 o < . & 3
e e o /| z . i u ")
e 4 % } * cloth measuring 'ltz!,uni:cl fo S
2 ' Sl e e retail shops - 4 L ¢ & c el
e e ¢ dlplom% project 72-73 : % . ”~ 2
' i T, e TAROTANAN ¢ ga\\d\\'\ 5 Y :
. ; industrial des.gn centre - G e
3 Q3
: ) \ 9. ) :
. : . - Vo - ‘,
. : . ; 2
'3 g @ 5
e .. ’ ¥ e 7
"“1- @ ¢ > - . 3 'y é
9
L X
¥
A
. =] .
i ° -
. i o -
- L}
l
B : The-DP-25 o
Cloth measuring device for retail
¢
®
- . oo
. o
. & Q & 7
: ¥ ) o
0( \ Vi
® 5t
g
: 9 o , e . P
® [ = ° & J/ . °
’ . : . i b . :









ice for-Retatl Shops"




M. Chattopadhyay e _
 other staff of Industrial Design Centre -
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,'Ianerm«u of tha alath’in eonna-&qd by the
f—_‘me ﬁhat it satisfies the seeem hut not

3 'j‘_:;‘tho swemdary economic want of men t&ftcr food,
v!axtile industry is world'.s second /Mrgest
_s.iaénstry t.a vhilch 1% e:‘ world's enerzios are
dawte&, vhieh Plays a major role :m world
ccmay. | == .

= ;_f!!illmm of metres of cloth produced by world

: -,‘-*t':!.naustry is measured out manually with measur-
" in; stick or tape at retail level. The process
of cloth measurement at retall level is the

" .most habitusl, oldest and universal.

The idea behind taking up the project Ais'to
design intermediats link between customer and
salesman which will make roiai;' cloth measur-
ing more convenient and faster. Such a design
| ecan m@e & boon 'g'm» the salesman at the time
z of stock checking particularly for mill's
retail shops.

]

 Considering present case of industrial and
technological development, fashions and compet-
1tive market, 1t is found that the major factor
governing the production of eloth in industry
‘48 the fetedfhaek which sales department ebtainsf',
~ from the sales of the cloth at retail level.
‘Bearing all these factors in mind, I fesl that

- my attempt m designing such a dom. villbe =
. »auaufud., : :



'ﬁat‘iﬂtiréating chapters in the economic
aistory of India. .

’filhﬁi; was under aritiﬁh rule, which was not
| alloving grovth of the industry, but the.Ist
| World War gave an impetus to the industry in
Indis, but the post-war depfessions hampered
the nrqgruua of the 1ndnatxr ror eertaia
yorim&.

el

Undivided India before the outbreak of II

_ World Wer used to expert cotton to the tune

~ of about two million bales a year. The II
World War stapgta thxa export. So aovuruuent
écviaad ‘ways and means to divpraity acreage

"Ifran cotten to tbs other eeineaitiou. There- .

. after Indian eattun was fhediag en&irely .

¢ Indian industiies. After partition mﬂ%? .

;5[thq aappiy‘af‘ﬁattan from Pakistan disaﬁ?s§¥odv




*9 W up ﬂattoh m;;lt!'i.l i
idia had to start import of cotton
countries. ‘Cotton industry is e
try ihi.qh mot only supports large
ptepl., but also :appartn number of
des. Initially, import of ‘textile.
;;wnﬁ ‘considerable, but nev it has
'Acemaidotuhly as the innilcnuous manu-
,* are now able to anpply requiremertts
'_jA)&.lont textile mills,

t was in the year 1912-1913 that India was
morung 3000 million yards of cloth for
910th$i; its population. But now the position
has been completely changed. It is not only

- producing full quota for the requirement of
its large populatien of 550.51 millicn people,
_ but 4t also exports substantial quantity of
L}glpﬁh.ran;ins from 100 to 400 million metres.

fﬁibo future of textile industry in our country
iﬂiﬂ_bright as the mills are adopting and inst-
,jillina processes and machinery which are

?f capable to xiv.llargcr output at the reduced
">eost together with good gquality which compares
~ favourably with those prodnaod in other text-
 3; _£11 centres in the world. Also industries

~ are trying.to Vecome self-reliant in case of

- man-made fabries. The industries have become
f-rbalarch conscious and.ndny textila research
’ .;.¢qntr¢s the'boﬁn_o;!anzaed in our ecuhsrzz

®
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-:n” ist this- megatry by devolcpinx
n'?m automation to redwo waste,
] mnty of eloth at reduced

-« &
.

ﬂn coantries in world co;tén

viz  U.K.y U.S8.A., :upau. cc_mt::tnentil'
 and India, out ef vhich only, U.S.A. and
13 mn cotton. Rate of Indian cotton
less than United States. Hence there is
ndous advantage for our country to moder-
industries so that it can walk at lower
more efficiently to produce Acloth, in

d quality at low cost so as to achieve top
in the world market.

‘foday, natural fibres finds great aifficulty
~ to compete with map-made fibres, but still
miurhz the initial cost and speeiﬂ.é |
pmesu of the fibre, natural fibres has
i85 own standing in the consumer market. The
future is of research and development in
‘blended fabrics, in order to have two fold
‘, '. ﬁumﬂ.ts of the natural and aynthetie ﬁhros

for the consumers.
3.2 i Development of unit of measurement.

_mtl of negmimnt vere derived by men from
7 the nature. In the gteast en}nisa{ion of .
‘imiont Egypt, Greece and Rome, philosophers

i._mﬂi over matural events, then by il



ﬂu mu m o tha, ‘they m.a
'»*mumt:lm into a 19:13&1

acl | Greek philoaoyhor. One of the
‘zlu lack of secientific,advancement

' m their cumbersome number
am system was replaced by the

‘ ﬁbﬁa system in thirteenth century.

do da Vined and Galileo perfarmed quans
’n and qualitative experiments using
rements as an important part of their
riments in sixteenth century. History also
that people of ancient civilisation
using palm, hand widths and foot steps as
ards for measuring lcu;th;

t of length: | il

mm unit of hngth is root, which is -
cially used by Britain, Japan and U.S.A.
ﬁll'.‘notrae system of measurement was devoi.om
!rm- near the end of eighteenth century.

| oday it is used everywhere in the scientific
‘world. In the unit of metric system is ome
_metre which was hoped to be exactly 107/ of the
_\ ".Ijidistmc from the earth's equater to the either
mz-. For many years standard metre was defin-
‘ed as the distance measured at 0°° between two
m:. lines scratched on a plati;:nn irridium
-;hr kept at the International Bureau of Weights
amd msnmf at Se'vres, near Paris, France.

rive units of measurement, Aristotls.

&



: tt&;tmn ixe:wad atm of Kryptem
The meter 1s 1,650763 times the wavelehgth
is light. Standard yard was fixed by
t&ﬁm 3609 ueeors = 3937 m&: ‘or

W = 39.37 inches,

@
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Million §

EXPORTS OF COTTON TEXTILES

{7 <~ Exports of all cotfon fextiles
Including handloom products

ill=made cotton cloth and yarn

i

o

Million. §
50

66,66,873
4167,320

PER CAPITA AVAILABHLITY OF CLOTH'

| e [ b colo sy
Period ;ﬁ‘é“r’:éz o ast e
(In millions) Cotton cloth | M e 1e:
Metres Metres
1 2 3 4 5 6
1951 363.30 3992 e 10.99
1952 369.45 3972 13.46
: 1953 375.94 5273 14.03
” 1954 382.78 5,293 y 13.83
' : 1955 - 390.00 5,595 na. 14.35
. | 1956 397.62 5,847 na, 14.71
: | 1957 405.67 5,882 na. 14.50 2
1 1958 414.16 5913 382,16 14.28 0.92
1959 312 5,806 485.38 13.72 115
1960 432.56 5971 520.52 13.80 1.20
1961 w274 6,527 508.93 14.74 115
(€4 1962 453.41 6,482 526.71 © 1430 1.16
@ 1963 ' 464.34 6,780 573.59 14.60 1.24
1964 sy 7179 . 766.88 15.10 1.61
1965 486.99 7,007 @ 83347 14.57 171
=~ 1966 498.86 6874 *812.06 13.78 1.63
1967 51130 o682 879.17 13.37 & 122
: 1968 524.05 7400 o 975.70 14.12 1.86
% 1969 537.12 7,259 942.72 13.51 1.76
1970 547.00 7,480 (r) 921.39 13.67 (1) 1.68
i O - s @
-8 . .
, . A S .

e
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PRODUGIION OF MAN-MADE FIBRE TEXTIES
(Figures in thousands)- s |
of
L MANAMADE FIBRE b
AR
£
¥
frai AR P P
@ I
@ Mis) | (Mts) | (Mis) |
™ @ [ | £
® Eilliiiae B
' om0 | 60 | 46102 E
546,820 2759 | 849,579 f
570,090 2070 | 572,160 i
s | 2826 | 602063 i =
® oo | aiReE o
sooz | 3 ; |
5 sioow | 12t B
| w00 |
| s | a0 { 0 J
| s200m) 1600 | 89400000
) s | e | s
ssvene | e | Teowe
o gy . =
e}
'
)
ey i
Fibers Sources or Classification |
- e
Cotton Cotton plant (cellulose) &
Linen FHeiplont eollolde). . B
Wool Sheep (protein) §
Silk Silkwotn (protein) §
~ Viscose rayon Cotton plant (cellulose)
i Cuprammonium rayon Cottan plant (cellulose)
Acetate Tree (cellulose) I
Amel Tree (cellulose) 1
Vicara Corn (protein)
Nylon Polyamide i
Dacron Polyester L
Orlon Acrylic §
Acrilan Acrylic 1
Acrylic
® Acrylic
» Acrylic
] Nitrile-acrylic alloy
Dinitrile [t
Vinylidene chloride I
Fiberglas Glass
CLOTHI
(Million square yards)
Country o S e e 1 .
¢ I L |
| | 1962 | 1963 | 1964 | 1965 | 1966 | 1967 1968 | 1969 | 197oL 1971
b | 5 g
| | == 1
UK.2 ' .00 (1,047 11,014 41,035 {1,015 |, 915 745" | 731 @ 723 | 686 611
| Cuprammonium |
ey Rajone Belgium ... | 793 | 823 860 | 754 740 |'684 | 707 708 | 703 | 717
| Holland .. | 657 | 636 648 | 589 546 403 | 496 | 40| aes | 424 | i@
| | | { |
% France .. (1,983 1,985 1,988 1,716 |1,795 [1,723 1,607 | 1,624 |.1.562 1,563
i | B | [
. W, Germany | NAA. (2,015 1,998.11,986: (1,900 |1,674:11,747 | 1,777 | 1,698 |1,657
maly .. 1,368 1361 1,267 | 970 1,003 1,i81 1,111 | 1,088 {1,090 | 1,033
i |
11 Austria 1164 103 | 99| dos| 93| 92
o ed | _Portugal .. 350 400 423 | 445 | 437| 436 | 446 | . 466 464 | NA.
‘Acetate — Cellulose Ester \ ¥ | LEER |
Nylon — Polyamide Pakistan2 725 | 731 | 758 | 719.| 741 | 771 | 761 | 795 | 805 | N.A,
— Polyester | | } |
|' Spain3 .. | 635 593 | 558 | 765) 998 {1069 | 756 | © 810 819 759
| Japans .- 3,687 13,515 3,547 3,603 3,484 3,379 (3,282 | 3,3243,129!2,965
| | i
|| Canadas | 353 | 369“ 304 | 305{ 266 | 267
{ | | I | |
| 9,256 18,771 18.966 8,840 18,278 |7.477r| 6,968t 6,246 16,157 |f
"i 5,884716,056 6,430 {6,588 16,817 |7,075 |7,310 “ 7,424 | 7,353 \‘N.A.»
. @ ‘
| Hongkong 509 560 | 579 | 650 | 674 | 2
i | |
| ndiaz .. |7,624 |7.982 |88§42 (8,358 |8,022
{ |
- - R
-
@
®
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re x:iat available. Put it is

',raat’an frem retail shops’

 and salesmen. :

faiiwretail ¢loth shops the following meas-
iring device is used.
inxlr and or full meter stick. This is used

IS =

;alnast everywhere at presant. Half meter
}ek is found particularly in some saree
;anﬁ hlouse-piece shops.

,xhasuring tape, particularly found 1n,sma11
1shaps, like tailars and cloth merchants
‘aad mattress maker's shaps.

:Karking of meter length on sales table
"rcr measuring cloth was not found in any
 1¢10th shop in Bombay. This is old and
out-dated method of meésuring cloth, but

‘  1t is still used in some small shops in
;,‘tﬁwns,and villages.

‘.2.1 1

,!he cost bt meter stick is abaut Rs.S/- and
it‘hears standard mark and inspected by the
fTicars af’xnsbectonate of Weights and



9
L0

o
‘i §ﬁ£?3‘1$ the cycie‘af opara;igh in
-h;m@ps. -

tomer comes in the shop, selects the
6th feh he want to see, °
nl‘ man fix up the wraps whien the custome
rﬂélires and unfolds it by 1 - 2 meters in

ont of ‘the customer,
,fwr selects the cloth after seeing it,
ﬁ‘?-:thnling it with hand and many times wearing
it around or keeping it on the body: Then
he tells the salesman to meter it according
to his requirement, ' :
On selection of the cloth by customer, the
salesman by experience unfolds the cloth
lt?ow the wrap little more then the customer‘
\roquiramant He, measures the cloth by meter
' rad, to the required length and then takes
jthekse‘msor and euts it,
f}_AIter cutting comes the packing operation
,whibh varies from shop to shop, but in
- ﬁanaral,'iéfis done in the following ways.
‘a; In small shops salesman himself folds
 the cut cloth, packs up in s paper or
» DVC bag and gives it to the cus tomer,

t b, In éeme shops salesman folds the cloth
F and'pgsseaéon to the peon at the gate.

- The pPeon packs 4t up éhd ge@ps it rgady,
~ for the customer. On seeinﬁ the %111
~ and putting delivery stamp psgderivurgy

v



,,thggﬁeop does remeasuring before
the cloth. - ‘

he operation is done by the 'sa‘lesman when
the énst@m@r leaves. In many shops because
&f heavy rush, a peon is employed to do-
viho wrapping work. In many cases part of
‘“X.tho wrapping work is done after the business
‘fhours} |

2."1 _

ix-fhund that in many western countries

“§t4¢1¢th is sold in readymade form, and
Ttail‘leyel néasuring procedure is the same.
s : |

ay t of the cloth in shopé varies consider-

g$a§ from‘shop to shop depending upon the
f@pe:ofbshop and space in it,




3

?ixa}twa typca of shops in our eauntry‘
One in which the salesmen s sitting on
:aattr-:s, customer also’ sita on the
nuvtrass and selects the ele@h This 1s
'01d and traditional method. '
“A$n~s¢c¢nd type of shops the salesman aﬁd’
the customer are separated by a table
partition, both of them stands at the time
ag'bnnincta. Most modern cloth shops
eloth is well displayed and it is very
~ easily accessible by the customers and
- salesmen. The height of sales table is

)

| upto the salesmen's wast: 1.e. about 100 em.
By ‘
5' Types of cloth wraps.
| v. vRsctangnlar e%rdbeard pleces.
:  ._"¢1§th wrapped in roll form on paper tube
   pr-we0dcn stick.
. 461ath folded in meter fold.
Cardboard wraps are mostly found for cotton,
Khadi and other rough cloths, while roll
wraps are found for fine and superfine
cloths, satin, synthetic cloth, silk and
~, other man made fibres. Khadi and handloom
~ do n;%\havn roll wraps. ' ‘
4.2.6 . '
. The rouowmg are the different 4:dth in
b - hich the, cloth is available. The cloth having
' ,»with graa ter than 36" (90 cm.) are available

$ 5 = d .

LD.C Library




§68 ems.)
3@"' 76 em.3 o
136" (90 ems.
- ’éQ" ‘1031&3‘.)
a5 h‘hn 11@ CMs .
ga" 0 eng*.é
Bl 5 cms.
60" (150 cms.)
72" {180 cms.) °
mm are not strictly fixed, few
imeters variations in width is alvays
1  from one mill's cloth to another, esg.
wool, allwool mitin(.widt'.h varies from
- 58" or 137 - 146 cms. It is found that
ly eardboard felds and not roll folds are

d for double folding,

The following table gives approximate informat-
| Qg..'ruardin( the total sales of cloth in
‘meters per day. This information is collected
randonly from the different cloth shops
_-dmnw at various places in Bombay.
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9

Cloth measured by a salum:?j

Average = Max.at Min.at
ver day one time one time .

255 42 m J,“' 10 em and
multiples
35 m 28 9,10 em an
- maltiples
1.5 80 m 4O m -do-
times : '
Qf ..8!80* z :
. 1.5-2 60-80m 3% m .
- times ~ : :

- of N.8.8.

" 1.5  j0N0m  30m 10 em and
times : : multiples
of H-S.S.

500 m 30-50 m 24-.28 m -do-

2 times 60 m Mostly 5 cm and

of N.8.8. ° 68 multiples
gﬁ ems. =

1.5-2  20-30m 10m 5,10 cm and

;.'Lgsg of : maltiples

4 ¢ “0209 -
; Costly cZoths like woollen, synthetic and
blended fabrics required very precise

. measurement. .

Lz
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‘ art the average r:l.;uros found
'm!muea in cloth shops.

U

. "h. 1‘ i : o @
taas“ e B
mx’o le th fer :
t vheeng =’ 110 « 1,20 m

double width
Aw e length for *
hs.::‘phc:‘ = 1,10 - 1.25 m
single width ,
Average length for '
suiting - 80% 2.70 m
i | 208  3.00
. people
 Saree lengths - WS5M4.6,5m
 Dhoti lengths - 3.747.33;8.2{9.7 m

REWPRT

:.fs«ln of sarees and dhotis does not require

~ any measurement as it eoms in aaasnrcd form
" from the cloth &ndnstries. : Also 1&3 found

~ that cut-piece shops very rarcly reqnires

| : muuring although they keep the meter stick
v to satisfy the cmeémra, but hawkers selling
- tut-pleces do not kéap measuring tape or
 stiek. | '

| 'k._zua

m top ramd.n; sales are of poplin and other.
’ shirting clatb, long cloth, dtwtis, sareea,

shoatings and auitinga.
Ry e

>

It is t‘auad thnt nev salesman requires 2 t.e
3 days and’ atleaat 100 meter of measurcment



. ®

Unfolding Cutting & Packaging
' folding

10 sec. 30 sec.

30 sec. 30 sec. ~ 30 sec.
45 sec. 45 sec. 45 gec.
60 3@&. - 90 sec. 60 sec.

‘ au; paaking takes minimum time of about ‘15 sec.
B tut 1t 15 costiter than Paper packaging. It

[ 15 found that thicker and very thin cloth takes
double time for measurement than the normal ‘
i aloth. It was also observed that total average
| time taken by the salesman to give 5 meter

- packed eloth is 2 minutes, sales talks adds

- Up some more time in thit pracesa.
N RY

ﬁj

It is“found from the salesman that at one time

eloth measurement upto 5 meters is okay, 5 to

: 10 netarsk;s liitla 1neonvanient and greater




shops do  stock chaééigg once
T;n&iliyardtail ghops keeps the
£ kiiﬁijnn three days to carry
; f,agi!ﬁ.ﬁ.em a yaar:J Ai this
gtias:nn naasarcs every wrap by meter
“aaa uakas the anconnt.

.17 ' ,

¢loth shops and mill's retail shops |,
funit packaging' or 'ready pack form'
‘Iﬁtﬁ for shirting, suiting and blouse

%&tata in certain standard langths.

lesmen also prepares bills for the customer.
?»Xn small shovs only single copy of the bill
18 given to tha enstounr while in most of the
millre ra%ail sh@pu twe or throe 11l system
18 used. The bills are 16 different colours.
 Salesman yx?w&:ms ‘thr#é bills, out a;f' which
~ two is given ﬁo‘the customer and one 1s'pauséd'
\fate the paek&giﬁg ptaa with the cloth. Customer
. shows bill to the cashier, pays the amount.
The cashier on receiving payment stamps

‘paid' on the hill; and gifaa one bill to the
enétwﬁaz@.zuxteuar on giving this bill to the
‘Dacking peon gets his packet delivered with
lths erisinal bill marked tdelivered'.

4.2.19 \% : o e
It was faana that 80 to 90% of the tetal ,
rozail sales of the cloth takes: place in the

@

1fﬂﬁg avgning hours between 4 pom. to % j.m.; =

@ v



’Etbllaaiag ebser?atiaas vere made during
ing hmnra 1n a busy retail shop. ,
Lmited Place Both for the salesman and

| the c&atamar, - 4

There is no time to fold the unwrepped _

#loth for the salesman. Cloth wrans were

1ying scattered on the sales table._

Due te lack of spaee every corner of the,

shop wne utilised for stering and disay
playing the cloth. ’

Many a times the salesman has to sésrdh

for meter stiok and scissor covered under
~ the wreps,

Many tia@s theAsalesméﬁ has to climb the
sales table to rateh the cloth reQaired by
: the customer, Pigger shops and mill's
ratail shops d¢ not have -this problen. :

;”u.a.ze.& -
8hops were tﬁanﬁ tidy, neat and c¢lean.
4.3 Information from customers

4.3.1

Cloth 1s aeluetod by adult persons only,
e

%

suna of the customers stated that by present ;
system of nﬁas&remant they don't feel that they

had to wait, 16ﬂg to get the clotk‘ln required 3
1nngth in paeked form because thev are at




} ¢ psyuhalagieal tendaney to

;ﬁhs and social enxircnnent are

3 :,‘netara vwhich affects them a lot.

B b :

2 tﬁimrs shows greater tnndeney to buy cut-

*!i if it is gaed in quality and available
disaennt, but they show lesser tendency to

ly 'unit packaging' or *rea&y'paeked cloth!

iﬂuilable at the same eest as that of the

glath from the wrap, as they psychologically

;ﬁégabt about the quality and the size of the

:Jﬁlétha They like to take slightly more cloth

for the stitahingTthar than taking second

B Visit 2o the shop.

B :
‘Some customers do not mind to buy gaod quality

of cloth having washable stains on it if it
1s offered to them at a discount rate.

%.3.5 - , ‘

While buying the eloth, customer wanté to fiel

;sno'eletn,'possihly they want to wrap around

g thc cloth and see in the mirrar how it suits

. > te them. ?hqy also want confirmation on

}‘qualitv of the cloth by feeling 1t, consulting
fvwith the salaanaa and their colleagues. They

| also take Jens time in deciding what print or
| which eletl is to be taken and alse Sees thu
%Jdifteraat eloths even though they-don't want
to buy. Kaay eustcucrs says that they - don't

s

9



e e
‘Infﬁ@natien from cloth 1naus§riea,

(Abifflrtat mills - cettan, woollen, silk,
 rayun, cte,

A,'Eyting, printinx and process houses.

_ Power looms

» Wrap knitting industries
ol 2

'!ha preduetien ia tha aleﬁh industry is
at 9raseut entirely governed by the feedback
, _abtaiatd by sales department from the whole
~ sellers who in tngg'arevgcverncd by tﬁe
| retaﬂé:s‘ = e ‘

e

rinishad elcth frea the finishing department

af the 1ndas%ay is passed on to the folding

~ department. In the folding deyartasnt the
| k"f%ilbwiag cyele of operation was observed.

E . mns.shea ¢loth was folded in meter length

- by~ain51a~and double folding machines.

- In soan eleth 1ndnstriaa, mnasuring kantas
~ are usep to f@lﬂ the cloth in meter length.
f?ff'%his uozsares upte 100 meters.at a time
‘ anﬁ asa to naasare particalarxy uarae and
E k‘»:dhati :magms in industries, .

gfbllewinx’ixe the aajer'aieﬁa iﬁdustries:

°
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After meter fbldin; the cloth is paesed

on to the cut-lookers, who checks”tho

quality of the cloth, looks for stains

and defects on the clct& and then cut the

. cloth in lengths to wrap it on the roll
or cardboard according to the whole sellers!
requirement. They write numbersof meters
and quality number by pencil on the wrap.
'Tng.cloth~wraps are made manually or by '
roll and cardboard wrap folding machines.
‘The printing on the wrap is done by block
or scréen-printing according to the stand-
ard and’'as per wbolc sallars' requirement.
Individual wrap and bale packing 13 done -

. according to the whole sellers' require-‘

-~ ment , Finally, the bales are marked with

s < 5

3
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In many industries selvedge stamping
machines are used as an attachment to the
folﬁiﬁg machine in order to print conti-~
nuously at a fixed distanee on the elaﬁh
‘border, at the tiuo af folding.

caunting the number of meters of cloth

18 done manually by the worker. It was

found that counter attachment to record

nunber of folded matozg was not found

| efficiaut and praetiaal anﬂ hence it was

n@t usad. ,

One m&%or'aud«1 5 m. steel rods are used
by the eatnloaksrs Just to check the
lnngﬁh fo&dad by the nettr falding ‘machine.-



It wa found tmt. afﬂe:&m‘a‘k worker takes :

| s to measure out 100 mters 7
r'ein mamrw kantas. o |

, It vas noted that counter neehanimn// o

b umre used on number of processing wachines

to maaara total nmmer of netors,
e
 The following are the information about
’*Swastik' folding mhims. ; | -
. Double folding and plattiag mhima.

. Table width - 1200-1 500-1650- mms
'« Max. width for double falding - 1800 ms.
. Single folding apnd - 60 mts./min.

. Double folding speed - 45 mts ./min,
" . Power consumption “-‘ 1.5 h.p.
. sSpace - 2900x2350x2350 .
. Double folding and rolling.
. Paper tube diameter .-isa mm.
. Flat cardboard size - 200 m.} .
R ‘o Working spoad 1»5 mts/min. |

| . Max. vidth for rolling single
e aleth - 1000 mm. .

- Max. vidth for double faldinx
 and rolling - 100 m.

., Powsr réquired - 1.5 h.p.
g1 Eyeea‘:rm‘? - 15-’-1@{5 mts/min,

|

@

g
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5.1 1 neter Stick

.

i .,’

- ‘,.,’

- It is made up of chrome: plated steel,
Distance between zts two ends is exactly
one meter. Ths firat ten cms. are cali- N

brated in one cm. There arevcross;marks

at distance of guarter uet&r,'and tha*twa

~ edges have arrow marks. The narkings are

made at a distance af fivs ems. by cutting
graeves on the face.

The»baek face has uarking 'ﬂstar 1' in

mm and English. |

Tha seatianal area of moter is 15 un x 5mm °
~and is abaut %aﬁfgns. 1n uaight.»

The markiﬁg ean'ba maﬁe visually much more

praminnnt and better.
Half anﬁ one and half netar sticks are

similar to tha one meter stick in eonstra-
; ctienal :

Chroms plating on aeter sticks does not

‘last long.
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. Meas@ripg kantas are used in many indust-
 ries to‘measure the cloth in required

- length. It has a wooden frime of about 5'-0%
high which supports the brass rods.

7 « The two brass rods are squarejin saction

E s and has 100 brass hooks cut from sheet .
F metal which are slinged in it. This facili-
P tates the measurement of cloth upto 100

meters. £

The folding machines operates individually
by electric motors or on a single line
shaft, depending upon the layout of the

folding shop. In this machine, rotary mot-
ion of the motor or shaft is converted into
oscillatory or to and fro motion of the arm,
which carries the cloth and makes folds of
one meter length, Cloth:gripping plates
are placed one meter apart, the operation of
it is governed by cams; which is synchronised
. with moving arm cafrying the cloth. Hany
single and double folding machine can be
fitted with selvedge printing attachment
which operates simultaneously with the fold-
dng machine to print on the cloth border.
. The placing of the selvedge printing machine
and adjustments in the folding length is

done manually. ! 2 ;
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N 5.2 Ergonomical Analysis

Two persons are employed per folding )iachimd .
To set the machine for folding, one has to
climb on the machine. This is inconvenient

]

and unsafe.

; Partieularly in small shops, durmx rush
“'nours the salesman has to be careful while

utilising full meter stick for 1angor measure-
ments so that it may not burt:the customer-
or himself. :

Measurement of cloth length greater than

10 meter and stock checking is a tiresome

Job for the salesman,

Height of the sales table (100 em) is con-
venient for salesman, and customers.

In many small retail shops and saree shéps,
the salesman sits on the covered floor. It
is found that masurihg by: meter stick while
sitting on the floor is inconvenient. Also
it is found that salesman has to sit down
and stand up number of times from the floor
at the time of sales. Hence crgonmieaily
layout of such shops is inefficient.

In many shbps cloth layout is not well.
Heavy wraps are kept on the top shelves which
cannot be reached ncrually. Thus the salos-
man has to climb on the sales table or shelf
to fetch 1t at the time of sales. -
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- - mho weight er the alath wraps variss

) 5.3‘1

,censiderably ancerding to the qnality N
‘;’eloth and number of‘neters in, it. The wrap
@weight varies from 5 kg. to 25 kg or :
even more semetines. These wr&ps ar&
handlad by salesman number of times to

i

¢ fold and nnfel& the cloth at the %1:; cf .

sales, which is a tiresome job' to thg
~ Salesman. . o .
5.3 Functional Analysis

N

It is found that upto one meter measuremént

- the meter rod is not 1ifted up from the ‘table

by the salesman. But for longer lengths he
lifts the metar stiak and measures. He coin-
sides the cloth and with the beginniag of "the
meter stiek kept on the table, puts the
fingar mark upto the raquiraa length folds
the Qioth to caiasiéai the edga; keeps the

’ 'cloth on the table and cuts it with the

scissor.

5+3.2

For longer measurements greatar-than two

“neters the salesman wraps the eloth around

"the meter stiek upto 2 meters by cainsiding

the cloth end, then he relieves the edge and
measures furthar langth, by revblving the

meterr stick in, hand to measure r&quiraﬂ length, .



,.,  ‘.5.’3‘3

Cutting the eloth is not done in a sigéle eu;,
but by number of cuts with scissor by taking
cave te? straight cut. The measuring and
cutting operations are found to be habitual.
5 .33}» : 2 »
It is found that both the hands of the sales-
man are occupied at the time of ;zloth measur-
ing. Measuring by keeping the meter rod ffx-
ed on the table is more convenient for the
salesman, rather than measuring the cloth by
lifting the meter stick. But,considering
the accuracy of measurement, flexibility of
1ts use in any corner of the shop, and its
msﬁwnm meter stick is normally not fixed

on the table. : o
5.4 General Analysis

5dead |

It is found that cloth length in each wrap

and width of the cloth is not possible to

‘board wraps and it gives better display of
‘¢1oth and 1s more eompact. Paper tubes and
wood sticks are used to make roll fold. It
i1s found that paper tube gets damaged or
bended, but 1t is chesper and iightér. It
‘was found that wraps cannot be’standardised

- to one form 1.e. en}y-mll form or wrap form,

)
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baaahsh»qnaiity, quantity, and size of the .
cloth vaxias; as well as internal layaat af
the cloth shoys. oo

5-%.3 . -

It was found from the salesman that sales talks
1s one of the most important factor for sales
of eloth, Customers wants the elaﬁh measured
and cut in front of them as a matter of satis-
faction. Also they want to touch and see the
cloth that they purchase. Social atmosphere,
cleanliness and decoration are required in

the cloth shop to attract customers.

5kt s, e

steekaehecking in the mill's shops takes

3-5 days twice a year and affects the sales

of the cloth, xeaauring device can de thought
of to reduce this time.

5.4.5 4 >

- Some of the shop-keepers showed positiveness

to change the layout of the shop if a new ‘
Measuring device requires, provided the device
is more convenient to them, and reduces number
of salesmen employed. While many declined to
change the layout in the shop, they want a

new dcview which will be more convenient than
the present one and fits in the present state.

- Fb.6

In mill's ratail shops sales to the share-
holder 1s meximum. Customers sliows less 1ntcraai\
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in ’ready pmkca' or 'unit packed! eloths. J
h Also nalemm sacgesm& that 1t is not ‘possible
to have ready packs in all shades and varigkin
© of the cloth, J
PR | -
. Shop owners needs space for ’eu’stcmcro, stor- -
ing and displw;ng, the eloth. They wruquiro
| most compact and accurate device for cloth

®  measurement which med no maiut.namc and czn
. be easlly stored.
5 R , :

Hawkers don't keep the meter rod, it was
found that often they cheat the customers by
glving cloth, sarees and dhotis of short

lengths.
5ot e9 , 4

Industry requires continuous production with
minimum wastage of time or s’%oppago of the
machines, As far as possible they want m
have mims number at eparatians, in the
folding shop.




6.1 e

The device should be simple, compact, stardy

‘and durable. It should be cheap and ¢an be

economically mass produced and should have -

no mmmp cost. “

6.2

It should fit the present state of retail

shops in our country i.e. it can be appli-

cable to the smallest retail shop. .

6.3

It should sinplify snd hasten the cloth

: _maﬁuﬁn&n‘b procedure by the salesmen with-

- out g’ivins up accuracy and flexibility in

masnrma ’

6.4 . :

I.t should hasten and smpnfy the process

of stock checking.

6.5 ' :

mﬁeo should also be sesthetically good so

as to fit tidy, decorative and clean inter-

ior of the shop; it should net spoil the

cloth or damage it at the time of measurement

‘and should ergonomically fit the salesman.
6.6 '

‘Possibly attempt should be made to simplify

clota m'ﬁtm operation. A



h%& design problem was &ttémptag
g retail cloth selling procedures. .
;m also &ritically made ‘right from
i‘wﬁr)ﬂ: felding shop.to the mtail =
nw to arrive at a solution to the
em. Device :.s reguired tc: be fitted in

mihxt elath retail shop as well as °*
Ea big retail ‘shops in 1its present state.

It gns{wn& that it is not at all a&visable‘
g design fully automatic system which can
W care of elaﬁz measuring, cutting, femim,
packing =nd deli’mrmg it to the right wsm&-\.
fms involves very high initial imstmant,
m a@m, mm%mme cest, and may require
change in the layout of the gloth shops.

_:'\"‘"‘ ﬁk&m&h it may save eammerable time, reduce
',‘,mr}au‘ of sales man to be ag:layeé and be most
- ., @é&ﬂmﬁa, :Lt is not a prectical solution at

the mawent for retail cloth shops, j‘ﬁarticularl&
- kin our country where there is pmb:iem of
unmlemﬁt*

* 7.1 Solution - 1

'Fmting- length 'mks on the cloth edge at
» faﬁtmfy level by mpiaying smially desigmd
prmting machihe. , >



g the cloth,length marks can be
1 hir on one edge ‘of the eloth
LYig mm designed f@g the purnos
h industry's folding shop. -

Different marks are used indicating cloth
engths of 5, 10, 25, 50 and 100 cms in a
mgth of 1 meter of the cloth.

AR
&xm inks can be used for yﬂn’ﬁm the
m so that marks are prominent on the cloth
: of &ftmnﬁ colours and prints.

0 @

"3r'1§axkz areatmxs.m*jumlmgthmm

ﬁf the cloth edge and are washable.

, ?.*t.s

Printing machine can be aﬁ.jaated to prints
&arka only fw 10 ems, 25 ems, 50 cms or
100 cms length. This is useful for printing
mks for sarus, dhotis, bed mrs, wﬁ.
'vhieh usually goes in the retail market in
| }mitipies of above length in ecut form at the
factory stage.
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fii# ﬁki of the meter-rod for measuring -
cloth at retail stage. But the following
ages makes it mmtiaah}q»' ‘ -

amlh most of the retail sales takes

place in multiples of 5 em lawgbh, enatmr
W ask length in multiples 1, 2, 3 or 4 ems '
jyf‘ﬁt”’ﬁeﬁzy cloth.

| m ‘process of mtazealm lation is

" dnvolved for the salesman in order to give
 correct length of cloth to customers. This
: ';,i# not at all convenient for the smmm

»

 . Enry cloth Mstry &aa to aaw the pﬁ.ﬁﬁ—»
|  ing device and ahwm inspect and be res-
_‘mibie for printing earrwt lmt&: mark
| ' wmemmmwﬁumhauemmy

- at the retzil level,

- 7.2 Solution - 2 ,
~ Preliminary solution:

5y |
As shown in the sketch, a device to be mass
produced was thought of which can serve two
main, purpose. - :

L]



‘mem :

hrla& roller was decidedj the ¢loth edge
be passed over the kmarled rollar which in

m displays the Jjength in ems and meters

yisually in the mechanical counter which ean be

TM to zero by operating reset devices.

' '-xt vas found that eutting the cloth can be nede

faster than scissors and in straight path by
;ffyrwiﬂﬂs a si.uzh knife edge. fixed as shown
~ in the figure to the body of the gevice. In
 this case ameﬁv reverse as 4n the case of
 cutting with scissors, the cutting device 1S
~ fized while the eloth of required length is
e thed in the same present vay for cutting

with the scissors and then by holding its two

edges it 1is dragged through the knife edge %o
get a straight cut.

The device can be fixed on the sales table

- pigidly and the base portion can be utilised
11 book, staﬁler and packing bags.

to keep bi

ng the measured cloth length in straight



o
o

L 2

solution, a m:'h .
ml&ti&'m made te
mﬁng and wtﬁ&g operations. °
lals,required changes in the -prelimi-~
m made. To arrive at "the
tion to the problem m:lsims ‘were

ng overall size and p&aamnt of
tlmemm shape of the mﬂm prmet,
/ nf the materials and processes in order
get economical solution; to suit the product
nan,y, functionally and visually.

,’f{m &a& of the device is elan:maﬁsﬁ as there
m number of shops where salesman does not
@0 the packing vork, also sizes of the packing
] jms for the cloth are not standard but are

- 'milahle in various sizes, There is no
.emicimy in the size afid thickness of the
hiklm&s. A1l these factors indiecstes that
for 'emyqat,,aewaal design; Basé is not
wqam for the device, to be mass produc




nical counter with reset arrangement
ﬁm visually the cloth length passed ,
: the rollers, Indications are prominent
m and meters. The mechanical counter is
urdy, &@r&%‘& and reliable instrument.
It can measure a;m» 30 m without reset. This
arrangement helps for stock checking. The digits
indicating cm and mw lengths are in two
’ i‘fm& colours, The visual éisglay - -
mmé length remains in front of euhm k
 and customer t111 1t is reset to zero. This
ia & matter of satisfaction for the customer
%a mmt correct eloth length has been
- measured, cut and gi‘#w to tiaw'

| Counters can be obtained from the counter
,-mfwwm firm by gxaem m to them,

= by giving specifications regarding shape, size,
| metoriel and technical requirements. This

ﬁﬁﬁﬂ‘éﬂ can be directly fit in to the glaess

i yrmaea on the body of the &Mem

9 ~ = .
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,‘ig" .

v}% rough surfaces are m‘m
‘ t&- another. Oneis connec ted with

m utars by the counters By rwsh mrrma.

, ﬁf the rollers and yrassm of the other &w
mim there is no possibility of the slim
fﬁf the cloth over the roller at m time of’

"‘1 ‘dragging the cloth in between two rollers.
_:ima a&ath does not slip out of the roller

- hém” of, the ymsiag grig be%mn two

= rum:*s. |

,‘ ?*3:‘* , . ,
‘Wa udga for mztins the cloth is rmm =
mz mmxy fim with the body so that
1t ean be easily taken out for reshapening.
mttin; the cloth vith knife udsa is fester, and
v,,v,A&erwa ‘convenient thm that with mism. K '
\ Tﬁ%i};lw assures straight cut unlike scissors
f _%rt many a t#’,mg’s straight cut is not abtnim
The slight mm&m and concave ﬁ"ﬂf‘%ti’%'
aége of the knife is selected for efficient
ecut., Certain thin cloth mw m& be cut
‘ ws.m seissors can be easily cut with the knife
| "gdse by a single stroke. '
i?n3x$ : N o o .
* A small cutting edge is provided just above
the zemrs, which acts as a poifter mark to

=



point of cutting the measured
alsq a small eut is made at that
\K{tktx ‘sharp edge. This-eut 1nﬂi¢at@s
'i!agﬁh; then the cloth is folded aa&
;t&ransh the knife edge for aut&&ng %,
assures exactness in ﬁangth of taﬁ cloth .-
T#ﬁ’&.‘
o
= e device mskes the measuring process aau@aek
!,Aa the aalem doesn't have to 1ift the device
nd spread his arms for measuring the length.
n't have to earry the weight of the el@ﬁ&
~Rﬂd»h$%$r atﬁak on his arms while aaasnriag

_if éuv1¢¢ vhich combines aeanariag and eattine
ﬂynratiea of the cloth 1is a compact produet
f?ua$4hax pr&atiga 1&1&0 for the sknpkaeg&r.

_tzl the parts like main b@dy; rallars, eeantur;f
§j kn&ta edge, yreteet&vc cover can be easily
<g‘ss@a:ataﬁ out. This facilitates its packing.

7.3.9° ‘

. The device can be fixed on the edge of the

~ sales table facing eustomsrs side. Proper
“ffixiag and clamping nrraaganents are made for
thn snt&rt device and 1ndiviéaa1 parts like

»* *
® °
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e 50 that it can withstand ‘the tamt:
. time of lcloth measurement and mtzmg. "

o0 : 9

ra. maw of t&a pw&uet are
jr’i% x 190 mms and éwim by considerat-
,ﬁfmmahcightmﬁid%hﬁtm salas
m so that cloth measuring and .cutting
mnt&m are ammmt for the sahmm

@

_i,?.}.ﬂ ;

ﬁmr ‘housing and knife holder is made inte-
k’mhd wih the body; counter obtained from i

Wwﬁaﬂr is to be murty& ‘into the m:-

,m at the &m of a&mmm the device.

‘_"?,.3‘:2

~ Body of m device u made of mxmwm
m it em be zvailabh in various e&mﬂ*
M fm was selected after a.emm
!mt&mi raquimu so as to make m
Wt an attraeﬁw yima to mit 1%@
ww of the shop.

- ? ~3~‘¥3 »
mm:f s.s connected to m main mmr by

: Me ng, one rotation of the main

roller measures 10 em laagw. '

@

?‘3‘1b . : v
- mrt from convenience in ¢loth measuring and °
mxttin;, it was found by uxgumta m‘k ‘total

° b ®
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g and &tm the cloth
than that of present method
and cutting the clotn, =

‘double folded eloth vas taken for
ent, the fallm.ﬁzarihafmﬂ mﬁp
m:m, :
required lemgth with seissors 25-30 secs
required length with sharp edge ?Mﬁ secs

>
8

olding & meas- Time with ﬁm rmim k
a:ma %ngta meter stick with designed
Mv

o 10 sees 10 secs
. - . N ‘e
5, - 55 w ‘ 45 ® -

" 7m - e B
108 9 . ™~

e fmnﬁthfntamﬂ;‘inmam‘ ‘
iu«mm; and mtt&u) increases for mar
mm.



Main body Steel
{with counter
mm aml &mm 2

holder) Pﬂl‘mmwlm

H.D.P.E.
C.A.B.
A.B.S.
v.F.

oy Py
‘Natural mhhar
P.V.C.
-

-

U.F.
. Knife edge High apm steel
gears,
: ineb) H.D.P.E.
. Wmlm
Nylon
= y"‘i ‘PQ?O




. o

Sounter . | Perspex Extrusion

. mm:» shafts M.S. , g?&nm -
S 4 - B P Wt
| ‘ ?o?ago) : »

Weighing advantages and dfsadvantages of the
materials for mass production, functional
| mqairmt and considering economy, paly- i
~ propylene has been wlwm as a main ﬂ:tmal
~ for body counter parts and gears. It 1is :
light, cheap and easily availsble thermoplastic
mmm for mass production hﬁ: mﬁe@t&m
muwm and has pmgsrkiu better than mt
. of a,.!;.?.g. It has geed fle:buml rigidity
and bmt it can uithstm bending 5_‘“‘”&
at the tsn M eat%ing the cloth. Pmm
© does not require finishing treatment like
"-»mws, and ;meémtim processes has no

i ;mtage. _

: Aluninium and naturak ‘rubber have been
‘ zmw for ba%taan mﬁ top rollers aaﬁ m&, -
‘ mr shafts of ﬁha ran&rs.




and from thet other costs like mmm
» Drocess cost, sales expenses, tam,
were argmmgaly cstium as mmwﬁm

‘cost of the m&tﬁ‘h .,

1 Material cost

~ Amount of ylutt@ m&erﬁil (polypropylene)
rmma is 0.30 kg., ' :
; tim into account. ; , :
!Mt@n, cost of plastic = 0.3 x 10 & = 3 .
i’&wmu amt of plastie counter a.w B

‘Wt of amm roller, rubber . ""-*
' rol: r, mta eﬁg& and M.S. stand = .- §b
' e - -18 8

‘?3*2 Other costs

xamm warw - ?% ef mm:&al e@at

= 18 x ants
= 2.?@ h
mgﬁs e%s% - ‘!% of &Mﬁ&l cost
‘ - = 1.8 8%

o ery eaharses :
snﬁ u}.n upmmsa 25% af Wrm enat

‘&‘*5& 5
.
° = : - “
@
&0 :
.“ £} ®
v = -



Overall cmt = xumm mk + aﬁnﬁ Wm
= 1& + 's?..z '
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- by the 3aitors of mr,i.ean Fabrina
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' ﬁmd ‘book of Rayeu wbliam by \/-~ '

G%ntury Raycm.
%zulea - by Norman ﬁﬁmn & Jm smalem

Tiber to ?abm by Davs.d Pﬁbt.or &

B.P. Corbman.

Hand book ar Statastie:s on catten
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