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ÜlvAlJ-aiiJ  Ghi-Jií Khdlàiiii  160-161 
i.rthod  of Wearing.       JiMrxing of ^icKa  by the 
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SfffflAlt fVTS' 

All design« hare been graphed using both oolour and symbols in 
order to facilitate photocopying. 
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INTRODUCTION 

Thp expert in fabric design took up his assignment on  27 January 1977 

and completed it on  31   December 1977«    His mission formed part of the project 

"Assistance to the Textile Laboratories and Design Centre"  (DP/SYR/72/010) . 

Among the tasks accomplished,   which are described in detail  in a 

separate technical report—(  was the  training of the staff of the Design 

Centre.    The expert decided,  that a  record of the technical and administrative 

information made available during the  training courses should be provided. 

The  idea of preparing a manual on textile design was discussed and approved 

at the  tri-partite meeting in August   1977 and work on  it  commenced soon 

thereafter. 

Th'1  manual has been  prepared with  special reference  to the Syrian 

textile   industry and should therefore  be particularly valuable to the 

Design Centre.    It  incorporates much  material not  found in  sttJidard  text-» 

book3  on fabric design.     It  is in+ended to translate this manual  into 

Arabic   for the benefit   of those staff members of the Design Centre  who 

do not   know English. 

1/    DP/ID/SER.A/122. 

J 
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GLOBI iUàLXaia 

A oloth la onalyoed in order to find out exactly how it has been 
nade with a view to reproducing it« This is an important aspeot 
of tortile designing and must be done aoourately to obtain good 
results* The following are the particular« which are required 
from a cloth before it oan be reproduced t 

(1) Toe weave, or order of interlacing, together with the draft, 
peg plan and oleylng plan« 

(2) She number of ends and ploka per inch or oentimeter in the 
oloth from which may be calculated the ende and picks per 
Inch or centimeter in the loom« 
The kind and quality of warp and weft yarns« 
The counts of warp and weft yarns from which may be oaloulated 
the counts in loam« 
The order of warping and wefting« 
The kind of finish required« 
The width and length, grey and finished« 
The weight of the fabric grey and finished« 

81 

AnaaTBlB f?r a*srt 
The first point to decide is which is the face side of the oloth« 
In many cloths this oan only be told by experience« As a rule 
however the face is the smarter and brighter side« In a sateen 
this is especially so« In worsted suitings the face will hare been 
oheared closer than the back and will have more press on it« In a 
heavily milled or fulled fabric, again the face will be smarter 
with the oover more compact and better if only lightly pressed« In 
the case of a twill fabrlo, the direction of the twill will be a 
guide. Usually in worsted and woollen fabrioa the twill goes from 
left to right. Ihilat in ootton twill« the twill line is from 
right to left. If a large sample of the fabrlo is available it may 
beposoiblo to note a weaver« knot« This would be on the face in a 
grey fabrlo and on the back in a finished fabric If the selvedge 
is available on the sample a dose orami nation for otenter pin 
holes will reveal which is the face as the pins stiok through 
from the back to the front of the fabrlo« 

UAthn^p Ar fttfftlnffflifMn* ••"> **°a •*** 

(a) If une series of threads is two ply and the other is single it 
will be generally found that the two ply threads are the 
warp. This applies especially to such fabrioa as twills, 
sateens, dress fabrics, coverts. Venetians and velours« 

(b) If one set of thread« la found to have a higher number of 
turns per inch or centimeter than the other, it is usually 
found that the threads with the higher number of turns would 
be the warp. That is beoauae the warp has to stand more 
tension and friction during weaving« 

(o) Should one of the sets of threads be found to be a heavier 
count than the other, then generally the heavier yarn would be 

wb» weft« It is quite common to use a «lightly heavier weft 
count in order to reduce the number of picks required in the 
fabrlo and thus increase production and lower the coat« 

(d) If the sample to be analysed contains a pieoe of the selvedge 
this readiily indloates which is warp« 

(e) In eertain oloths one oan find lines or reed marks, especially 
IX the sample la viewed in front of a strong light« These 
always prove the direction of the warp threads« 

(f ) A oloae examinât ion of both «et« of threads may reveal that one 
aet of threads 1« much stralghter than the other« The atraighter 
thread« oan generally said to indioate warp, beoauae both in 
weaving and finishing the weft 1« allowed to contract more than 
the warp« 

(g) The order of colouring will quite often indioate which is warp« 
If there are a lot of colours, say alz or eight running in one 
direction and only two or three in the other, then the ««rp 
will be the one with the most colours. 
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(h) In the oase of checks It la usual for the length (Warp Direction) 
to be greater than the width« this eleo applies to colour and 
mare checke • 

(1) In the oaae of striped fabrios more often than not, the stripe 
«HI be in the warp« However it must be born in mind that 
certain fabrics especially In ladies wear may hare stripes 
running horlacntally, this is a fashion trend which appears 
from tuse to tine* 

(¿0 If on counting the threads per Inch or oentlneter one set of 
threads is a higher number than the other, then that would 
be the warp« Most fabrics are woran with slightly less picks 
than end«, beoause again this improves production and lowers 
costs» 

After a decision has been made as to the face of the oloth and the 
direction of the warp, the next step is the actual wears analysis« 
fhe method la as follows t 

D.Poll ont a number of threads from the left hand side of the 
sample to form a small fringe« 

2) Separate the next thread from the oloth into the fringe of picks 
by means of a sharp pointer ( a burling needle set In a handle 
Is very good as the minute ball on the point helps to prevent 
splitting the threads) 

3) Hark down the interlacing of the thread on point paper, putting 
marks down where the end goes orer the ploks and leaving blanks 
where the end goes under the picks« Proceed in this way until 
a repeat of the weave Is obtained« Care must be taken to mark 
down the threads on the point paper in the same order as they 
2pear In the cloth« 
al Mota In some eases it is easier to pull out picks than ends 

espeoiuXyln aease where there are many more ends than picks« If 
picks are pulled out, then marks will be entered on the point 
paper where the ploks go under the ends« In the case of heavilly 
milled fabrics or fabrics with different materials in warp and 
weft It may be found that it is easier to pick the weave out one 
way than the other« If difficulty is encountered pulling out warp 
threads then a switch is mode to the opposite method* Experience 
is the best way of deciding wether to pull out the warp or the 
weft« 
Maptra, Snail Samples« Some times im the ease of a very small sample 
it may be necessary to analyse the weave without destroying or 
disturbing the staple« This can only be done by following the weave 
under a piece glass and marking it down on point paper accordingly« 

fais Is of the greatest Importance as lnmaoouraoy in oountlng the 
threeds per inch or oentlneter will affect the whole cost of 
Îredaction and the effect In the reproduced doth, probably with 
isastroue results« ubere are two methods of counting threads p»r 
inch or oentlneter* In each method a picee glass is of great 
assistance« 
(a) Oountlng the threads in one inch of fringe by means of a needle 

and glass« In the case of oountlng threads per oentlneter a 
»trie pi --- metric piece glass usually Is 2.5 em* and the oouct would be 

made In the fringe over 2.5 centimeters and then the result 
divided by 2.5. 

(b) A direct oount in the body of the oloth using the piece glass 
either over one Inch or 2«5 oentlneters« 

If pesslble oountlng the number of repeats of weave or colouring 
planin one inch or 2.5 oentlneters is a good method« That is if the 
repeatls on 16 threads and there are 4 repeats sad 6 threads In one 
Inch or 2«5 oentlneters then the number of threads per Inch is 
4 x 16 • 6 - 70« this divided by 2*5 - 28 threads per centimeter« 
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Before obtaining full reproduction particulars, too cloth sample 
ahould be giran a preliminary inspection for the following i- 
(a) What type ofoloth ia it T check the handle and feel of the 

fabric« 
Cotton, la thin, slightly hairy and warm to the touch. 
Worsted, ia smooth more full handle than ootton, slightly 

hairy and warn to the touch. 
Woollen, thick, roujh and oourae but worn to the touch« 
Tlaooae ft Acetate Rayon, smooth and cold to the touch« 
Polyeater. The hand and feel of a 100ft Polyester fabric 

would depend on the system of spinning. On 
the ootton system the fabric would a slighfty 
fuller hand but ouch more resilience and not 
aa soft to the touch« 100* Polyester fabrlos 
spun on the worsted system ara very rara eren 
If they exist. They would not be able to 
compete with fabrica made from 100« Filament 
polyester. These are Tory easy to identify, 
they hare a rery smooth silk like hand, and 
the filament can be eaailly identified by 
pulling a few threads from the fabric and 
examining them to see if they are continomi. 
100* Polyester fabrica mads from yarns spun 
on the woollen ayatem ara in lax^e scale 
production« They can be identified by a rough 

, , band» full but slightly on the hard aide« 
(b) What would be the end use of the fabrlo ?• Would it be a 

suiting, dress fabric, shirting, coating or outerwear, blouse 
or lingerie, overcoating, sportswear, swlmwear, blanket etc. 
Aa a rery general guide the type of labria end use will gire 
a guide as to the fibra content. This is only a rery generali 
lâdioation aa the work of the designer is to find new end uses 
and new applications for the raw materials available« 
Soma Examples arei- 
Suiting would be 100% wool worsted spun or polyeater/ worsted 
bland. Other admixtures such as wool nylon or wool rayon are 
however used as well as polyester/cotton and polyester/rayon« 
Ureas fabric. Under this heading could oome any or all of the 
natural and man nade fibres in use today. Blends of Polyester 
with ootton are very popular as wall aa polyester with rayon« 
Acrylloe are in wide use both in IOC* and blended with wool. 
Shirting». Probably the biggest production in this field is 
1» polyeeter/ootton, although there is still a big production 
ef 100» ootton shirtings for the higher priced market« 
Coating or Outewoar« Hare again lightweight coatings may be 
100* Wool, a bland of Poleatar/WooT. Polaster/Cotton, Wool/ 
Aorylio or 100* Polyester« The development of new showerproof 
finishes over recant yeara hau made it possible to use almost 
any reasonably oonstruoted fabric for rainwear« 
Blouse or Lingerie. Nylon in 100* filament la yxv popular in 
the manufacture of these fabrics« However filament acetate is 
still used a lot and for blouses 100* cotton or Polyester/Cotton 
blends« 
Overcoatings« Usually 100* wool or wool aorylio blends. 
Sportswear« Genrally 100* ootton. Polyester/ Cotton or Polyester/ 

Rayon. 
The most popular fibre in use ia probably stretch 
nylon although polyester/cotton blends are also used. 

Blankets« May be manufactured from 100* woollen spun yarn or 
wool aorylio blends« Also 100£> polyester spun on the 
woollen system. This blends gives the blanking vary 
good laundering properties« 

In the preliminary examination note ahould also be taken of the 
method of spinning. 
Cotton Spun Yarns have a hard feel, they are not very elastic and 
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here few projecting fibre« with reasonable parallellaatlon of the 
fibrea« __ 
Worsted «pun yarns whan untwlatad slightly will not coo» apart» The 
fibrao axa parallel 
Woollen spun yarn la rery torran and will separat« without auch 
tension« 
Man-made atapl« fibras nay ba all tha aana length and the crimp 
wU straighten eut if stroked« 
Crimped fibre« indicate fine quality wool. 
iary fibras lndioate ooarae wool« 
(d) Deoide if possible, what type of finlah has bean applied, olear 

out, highly pressed, seal milled, hearilly milled, «courad 
only, ral «ad, raised and drawn, moas, relour, «andad etc 

graffiati flffTJi I* • ohamloal and phyaloal testing laboratory la 
¿Talialle the sample should be aant for fibre aaalyaia and a oheok 
made for any ohamloal finishes which may hare been applied« These 
would lnolude sueh finishes as stain repellent, shower proofing, 
orease realst in the case of 100* cotton fabrlos, permanent press 
eta« Bxaot identification of all tha fibres present can ba made in 
In tha laboratory if sufflolant fabric la arallable for nesting« 
tfowerer tha wear« analysis, a count of anda and picks ami analysis 
for yarn oounte and warping and wefting plan most be dona before 
ohamloal analyals destroys too mush of the pattern« 

In tha reproduction of a fabric from m amali pattarli, many things 
hare to ba oonaidered and calculated« The following procedure must 
Îake place before any calculations can oommenoe« 
1) Cut a pattern to a know* else, what erar la eonrenlent to tha 

also of sample arallable. It la usual to hare aererei sisas of 
outtar arallable i.e. l"xlj 2"x 2", 3"x 3" or 2.5om« x 2.5am, 
5.0OBU z 5.0cm or 3.0cm. x 8.0cm. 

(2) Weigh the pattern In grains or grammwe« 
(3) Analyse the pattern for weave, from which a draft and a peg 

plan can be made« At tùia stage be oareful not to deetroy the 
anda or picks which are removed lm taking off tha weara« It is 
good to acre a board arallable covered with black relret ( white 
or gray is used for dark colours)« Then tha ends or piok can 
be laid out side by aide aa they are taken out of tha sample. 
Tha relret will hold the email toreada aad not let them get 
blown away or simlliarly loat« Tha threads must be oarefully 
eeparated aa they are remorad from tha sample« 

(4) Weigh in grains or grammes a oonranlent number of warp threads« 
36 x 1" or 18 i 2"  U yard) or 40 x 2.5om. 20 x 5«0om« ( 1 meter). 
It la much more convenient to work In an equal number of yards 
or rasters aa this directly relata« to tha yarn count« 

(5) Using same procedure aa (4) weigh am equal number of waft threads« 
If the sample ie such that more threads are arallable of the 
warp than the weft or rio« reran it ahould be remembered that 
the more thread« are weighed, the more accurate will be the 
result« 

(6) Meaeure the orlmp ratio of each type of thread, that la stretch 
omo loose thread to remore the crimp and measure ita lenght 
against one in the fabric« Take four to aim threads In this manner 
and get an average. 
Count ends and picks per inch or centimeter in the fabric 
?eet all the different threads encountered both In warp and 
waft, for twist, wether two ply sad wether 'S* or *Z' direction« 

(9) Solo down the warping and wefting ordere If not a plain fabric 

(7) Oc 
(a) ?< 

f-brio Widths 
Cloths are usually made to set standard widths depending on the type 
of fabrlo, the market concerned and tha arallable machinery in the 
plant« 

Worsted suitings may be 56"-58« or  60".U5om. to 150om« 
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Woollen and Dress Jr abrios, ooatings «to are usually made 54"or 140cm. 
Cotton Uoodo vary i- 54"  • 48* , 44"  , 40" , or 140om«, 120om lüOom. 

and doom* 
Curtain Fabrics and soft furnishings are cftea 48"-    120cm. though 
better qualities ouch as «orated and mohair are 54"- 140cm, 
Upholstery fabrica such as moquettes« relveto, tapestries etc 
are quoted 48"/50"  (120om/125cm) Inside lista. Calculate on 50" or 
120cm. Jfur fabrioe for montünga,  shoe linings etc« are 54" inside 
lists. Carpeta ait made 18", 22ft*,27% 2yda., 2}£ yds«. 3yda., 
3/i yds,  4yda,4nyds.,- 45osu, 60cm., 70cm., 180cm., 220cm., 270cm., 
320onu,  360cm., and 410cm. 
After analysis the fabric of course will be manufactured at the 
particular width according to the customer to who it will be oold 
and lune particular and une for which it la required. 

Warf innrth 
•hen analysing suitings and overcoatings it is usual to assume a 
warp length from which to weave a piece of oloth. ¡for thinner 
oounts 80yds or 70 meters   may be assumed and for thicker oounts 
a baa io length of 70yds or 65 meters. However mechanical handling 
allows longer warp lengths and it is convenient to calculate at 100yds. 
or 100 meters. For moquettes , tapestries and other goods in whieh 
aererai different warp lengths are made up into one fabric an 
assumed finished length is taken and the warp lengths calculated 
from this in proportion to the take up. Cotton oloths may be woven 
from 100yds warp per pleoe or 100 meters. Man made fibre fabrics 
are produced so that the finished length is approximately 100 yds, 
or 100 motori in which case the warp length ia around 105 - 112 yds 
or meters and the grey length 103 - 107 ydo or meters« 

Actually again warp length depends on the set up in eaoh 
plant« Some mills tend to saziai se werp lengths in order to save 
banditry; ocsts. If a company manufactures fabric to stoek the warp 
lengths are worked out to Rive the most efficient handling at the 
lowest oost faotor. This or course is true in oomponies producing 
fabric only against orders but in this type of oompany the warp 
lengths tend to be shorter. 

¡toittiMt, aftii. in finirti Iff       w     A   v _   r , 
The percentage loss in rinlahing has to be assessed« Experience 
over a largo range of fabrios is beat. It is essential in the 
modern mill to keep a careful reoord of all grey fabric partioularo 
and all finished fabrio particulars« These are grey length« grey 
width, grey weight ( this is grey piece weight and grey weight per 
Îard) and the eount of ends and ploks in loom state faerie« finished 
abrle particulars recorded are the same« When analysing a sample 

loas In finishing oan be assessed   very closely if one refers to 
similar fabrios produced in the past and uses the grey end finished 
results obtained as a guide. 
A general guide la i- 

Yarn dyed high quality worsteds assume a loss of 5*. 
•    *   medium     " • "       "      •     " 6-7*. 

Pleoe dyed worsteds assume a losa of 8'/i. 
Woolens are moat diffloult to asaess because of the great 

rariety of finishes use fren olear finishes to a wer highly raised 
finish. Low quality woollens looae as much as 30ft, while medium 
quality woollens from 15-20*. and for the high qualities, 8-15*« 
A good general averagals to take 16.67 or 1/oth. 

Cottons often gain weight after finishing due to added 
starches, crease resist resins, etc. If sufficient sample io available 
the chemical teeting can renové any resins and calculate the 
percemtafja usi«. 
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narlrg obtained all ta* information mentioned on ta« previous 
pages the following information oust be oaloulated before toe 
xabritt ean be reproduced. 

1) «eight per yard of finished oloth In osa. or grammes. 
2) Counta of warp in loom« 
3) Counts of «eft In loon* 
4) Sade per lnoh or OD* in loom« 
5) Total ends In warp« 
6) Reed width. 
7) finished length* 
8) Picks per inon in loom. 
9) Weight of warp. 
10) Weight of weft. 
11) Check calculation. 

The particulars oaloulated below in example 1« are from a pattern 
of oloth 3" x 3" from which the following details may be obtained. 

b 
OJ 
d] 
e J 
f) 
& 
h 
1 

¿i 

3" x 3" weighs 29.3 grains« 
36 threads each 3" long of warp weigh 2.61 grains ( 2 ply ) 
36 threads each 3" long of weft weigh 2.54 .rains ( single ) 
Extension of warp 3" to 3«3" 
extension of weft 3" to 3.4" 
70 ends per lnoh finished« 
66 ploko per lnoh finished« 
Warp length 30yards« 
Estimated grey length 74 yds« 
Cloth width 56". 
Estimated loss in finishing 5%« 

(1) MBIQM PER ÏÀHD OP »JMiaigP CI6-H. 

This is usually taken as a linear ( running ) yard and not a square 
yard. 

rialgnt of 3"x 1" (or suitable siae) in ipilns x fin. Wldthx 36 x 16 
Square inches of patterai? sq. in«; x 7000 

e.g. *xW ®$*j& *-&» *6       -     15.54 CM./ yard. 

It can be observed from the above calculation thai for a 3"x 3" 
pattern 58" wide oloth« the only variable is the weight of the 
pattern. The remainder of the oaloulation can be reduced to a 
constant t- 

l.e ¥M Ml 0.53 - I- oonstant or gaige point« 

JTor a 2"x 2" pattern 56" wide 
« • 2"x 2" " 58" " 
" " 2"x 2" " 60" * 
" " 3"x 3" • 56" " 
m m y*x 3" " 58" " 
• * y»x y* « gQ« « 

X - 1.152. 
K - 1.193. 
Jt - 1.23. 
X - 0.512. 
K - 0.53. 
K - 0.549. 

Thus if a pattern measuring 3" x 3" weighs 22 «7 grains the weight 
per yard. 56" wide would be  22,7 x 0.512 - 11.62 osa/ yard« 
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This «cala la tairai aa a linear ( numing ) aeter and not a 
equara aeter. 

w'of^attìra ( "Ü a"  '"¡¡TI" T *" Wt" T 10° (ava or patterà \ «4 aar 

It ahottld be noted that aa the «alulae of toa original aaapla la 
iosa 1B irr ama IB. thara ia no aaad for further aoxrraraion aa In 
tha angliah aalaulatlon of graia« to aaa. 

e.g.   Tha «eight of tha aaapla 8aau x da» m 2.09 

aiW 1 JMwaa Aigbam •   489.84 granala par «atar, 

Ásala it aaa ba aaoa that for a Bom x 8aa patta» 150oa wida cloth, 
tha only rarlable la tha weight of tha pattern* Tha raaalndar of 
tha aalottlation can ba raduoad to a oonatant t- 

i.o*   15Qom x IftftMi   •   234*38 - I - eonataat or gauge point* 

for a 2.5aa x 2.5a» pattaxa 140am, «Ida I - 2240. 
"    " 2.5oa x 2.5oa     • 150cm.    " K - 2400. 
"   • 5.0aa x 5.0an     • 140om*    " K - 560. 
"    " 5.0oa z 5.0o«     " 150eau    " K - 600. 
- • 8.0en x 8.0o»     « 140am.    " K - 218.75* 
- - 8.0a» x 8.0o»     " 150o».    " E - 234*38. 

Thua if a pattaxa aaaauring 8oa x 8oa »alghe 1*63 gxvamee. tha 
«aight par aatar at 140aa* «ida would ba 1*63 z 218*75 - 356.56 {aaa. 

(«JO+SaHf <>* »MP I» *<*» 

In thia aaloulatioa thara ara eartala fautore to ba takan into 
aoaaldaratioa. Tha yarn takan from tha patten of flniahad cloth. 
la la thraa aapaata différant fro» what it waa in tha loon i- 

(a) It ia arlapod due to tha interlacing of warp and waft and 
thia ia aaoeatuated in finishing« 

(b) Thara will ba a loaa In weight due to the prooeesing of 
aooaaulatad dirt being waahad out* 

(a) Thara will ba a oerteln aaouat of fibra ahrinkaga in finiahiag. 
To obtain loo» oouata tharafora theaa factor« muat ba allowed 
for* 

(a) aaa ba aeaaured by aaohlna or by atratohing tha yarn straight 
on a rolar and measuring tha extension* 

(b) dependa on tha type of yarn and treatment of finían* Thia 
•ust ba eatlaated. 

(a) dependa on tha type of flniah e.g. thara will ba much «ore 
fibre ahrinkaga in a allied or fulled eoating than in a olear 
eat flniahad tropioal euiting. Also auoh leaa fibre ahrinkaga 
«ouldtake plana «hen aan-mada f lbree auoh aa polyaater are 
present* 

(a) * (a) «111 make tha loo» oounta lighter, (b) will aake tha 
loaa oounta heavier. 

o.g.   7000 x 3 x 3.3 x 95     .   15.01 or 15*a fforatad Count. 

SCO x 2.61 x 3 x 100 
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fhla is obriously the sane oaloulatlon as for warp aubotitutinc 
««ft particular« for «arp particular«. 

e.g.    7000 x 3 x 3.4 x 95   -   15.896 or 16»• »orated Count. 

5&0x   2.54 x 3 x 100 

•atria Woreted * Woollan   l»o Metrie   1 aeter wei ¿he 1 «*—»•« 
2*s Jietrio   2 mata» weigh 1 granas. 

..,.       2.74 x 8.38o». x 95    -      16.87 «atrio "orated Count. 

.16965 x 7.62 x 100 

Aa warp oounta substituting «aft partioulara. 

e.g. 2.74 x 8.64 x 95     -   17.86   latrio foratad Count. 

.1651   x 7.62 x 100 

Tala la obtaiaad from tba flniabad anda par inch and will be in 
proportion to the ««ft shrinkage. 

Jtoda/1" In Looa 

3.4 

As above obtained from tha fini ana* «aia par eeatiaater ant «111 
b« inproportlon to tha woft ahrinkaaja. 
e.g. •ada/laa. in looa «   27.5 x 7.62aa.    - 24.25 anda/aa. 

B.640B. 

If tha width in loom is known (rsed width) than tha following formula 
•a usad i 

anda/]" la Loan • 

or t 

•ada/laa. in looa   - 

Tale is äqual to tha anda/1" or oantlaatar finlahed, anltlpliad by 
tha finiahad width of eloth in inohoa or eantiaatara. 

e.g.  70 x 58« > 4060 and«. 27.5 x 150cm - 4125 (It is bast to uaa 
an aran number 4124) 
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This 1B obtained from th« finished width and is In dlreet proportion 
to the weft atretoh i 

Reed Width « finished Width x Stretohed Lang+h (Weft) 

Original Length 

e.g. R.W. - 58 x 3.4 - 65.7" 

570 
or metric   150cm. x 8.64 - 170om. Need Width« 

7.62 

.7) Fialafct» ¡ftMtt 
The theoretical method of determining this is to calculate warp 
oontraotion from warp length i 

finished Length « Warp Length x Original Length 

Stretched Length (ftwp) 

e.g. y.L. • 80 x 3 - 72.7 yards. 

3.3 

or raetric      T.L, « 100m. x 7.62    • 90.9 meters. 

3.38 

Moje Warp Lengths vary fron nartet to market* and from fabrio type 
to fabric type. In the modern mill it is usual to use 100 yards or 
100 motore forconvenience of opJ.cr.latlon. lieohaaioal handling 
facilities for warps end grey and finished pieoea enable much longer 
warps to be uade and much heavier pieoea to be handled by personnel« 
Also it should be remeiabored that a mill producing lightweight fabrlas 
using fine yarn counto, can get more pieoes on a beam than can a "U* 
producing very heavy fabrics for such things as uphilstery and 
industrial fobrloc oto. ¿ach category of production unit has its own 
system» but all aro aimed at minimising the amount of handling« 
speeding up production and thus lowering costs. 

(8) Plok3 Per inch or Cn. In Loon 

This will not vary exactly with the extension of the warp, which 
represents the shrinkage of the warp lengtii to finished length« Whan 
the weft is woven into tho warp« the warp threads must band to 
interlace with it. It will depend on the dlfferenee between finishes 
length and grey length which is an eetinated figure depending on 
weave» counts of yarn« ends and picks per inch and types of material, 
»pedal MotfT it is very essential in any weaving opperation to keep 
a very close check on grey and finished ends and picks, lengths and 
widths. Statistics are built up acoording to doth types over a 
of years of opperation and theae oan be than used in cloth analysis, 
with very accurate results. The statistios are also used in quality 
control» for Ínstanos if a particular quality suddenly starts to 
eons up hisvy or li ht» or wider than usual then an investigation 
must be made to dlsoover the cause. This will be dealt with in the 
aeetlon on investigation of deffeets in fabrios. 
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(ú) nek;; per inch or ero, in loom C Cont) 

urey Length is aaauned to be 2/5tliH of the difference between 
wa/"p length and fininhed length. 

e.B 80 „-du.   varp, finio.¿ed 72.7ydo. Gruy lenita 75.6 yds, 

100 n.   ..arp,  finioiifcd SO.S ni. urey Lomotil 4J4.5 meterá. 

Wcko/1"   in loom - Pickn/1" *iniuned x iinlañed Length 

„otiüated Gre.v Leaigth. 

e.g. Pickn/1" in looi.. «    GC x 72.7 « C5.5 /icka/1" 

75.0 

e.g.    etrie - tioks/icc in looi. 26.7V x ?G.9 - 25.6 tloks/loa. 

94.5 

i'j) a/cl^ht ox »H^ 

This ia obtained by multiplying the  total number or eixdc by tne 
length of the uarp,  jûlon gires totel yai'da~u or laetera.  and 
dividine tola b;r tue /trie per pound or netorE per ^rarame,  taua 
the following fonr.-la can    c used t 

P « 1 x ft i: L 

C x H 

OP   ~nds/l" x Heed nidtii x •¡arp Length 

Count x Standaid flunk Uo. 

e.g.       02 x bt>.7 x 80    « 38.8 lbs. 

weight in : ounda. 

.-.    -ndo/1' x Heed .vidtu is 
the aano as Votul .jada 
in Harp. 15 x 560 

Metric, ¿.nds/leu x Reed  "ictth x 'arp Length    • irt in Kilos. 

Count (Meters/ On) x 1000 

24.25 x 170 x 100       m   24.4 Kiloo. 

17.88 x 1000 

(10* fifrflrt ffí Tsft 
This 1B obtained by multiplying the total number of 
In the grey eloth by the reed width in inanes or saw 
oonrertin« to yards or Beters and dividine by «ho TO eoavertlag to yards or »atore 
por pound or motore poi 

piokc 

dividing by «ho yards 

Weight   • Pioks/1" x Bead width i Qrey Length 

Counts x Standard Hank number. 

••«•    65.5 « 65.7 x 75.6   • 36.4 lbs. 

16 s 560 

•strio.    Pioks/lom x Rood width x Oroy Length   • -t. in Kilos. 

Coomt ( Motors/te.) x 1000 

••«• 25.6 « 170 x 94.5   - 23.0 Kilos. 

17.88 x 1000 
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Tue addition o? M» weighta of warp and waft required, converted 
to ounoee or grammes, and an allowanoa aada for ina percentage 
loaa in finiehing, divided by the finiahsd length, will gira 
tua ounoaa par yard or grammes par matar of tna fabrio. Tnia 
•mould compara favourably with toa waight par yard already 
calculated, if tna analyais haa baan oonreotly oarrlad out* 

( *t of Warp • «t. of Waft) x 16 x (100 - % loaa) 

jrinisaed Langtn z 100 

a.g. (38.8 * 36.4)* 16 x 95   - 15.7 oas./yd. 

72.7 x 100 

This compares with 15.54 osa obtained from tna 3M x 3" Sample 
weighed Bo it ia reasonably oorraot. 

llctrlo Calculation Check 

(24.4 » 23.0) x 1000 x 95 • 495.4 graaaee par meter. 

$0.9 x 100 

This compares with 489.84 grantee obtained fron the 3om x 3 a». 
aample weighed so it ie reasonably correot. 

Ìattll  fìtti wviite often an aiut/flis of a fabrio sample oan only 
a used as a guide. That is after full details of the construction 

have been calculated, the method of actually manufacturing the 
fabrio may have to be adjusted to suit the machinery available in 
the plant» Also the count a of the yarn may have to be ohanged 
slightly to utilise yarn counts already in production. It la not 
«Iweys ooarrenlent either from a coat stand point or from the 
point of view of having to make changes in the production 
schedule,  to make a special yarn oount juat for one particular 
sample. 

Adjustments in fabrio setting, changing of one yarn count 
for another in the same weave, and aojustaenta in ends against 
picke, i.e. increase in warp sett and decrease in pioke or vice- 
versa will bo dealt with in the aeotion on fabrio setting and 
calculât ions. 
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dYSl'Itti OF WEAVZ .AKINO 

bearing tranafoms the yarn into fabrio on a loom Whieh interlaces 
two acts of threads at right angle*. The warp runa down the 
length of the oloth and the weft or filling rune aoroes the eloth 
at right angle» to the warp, orossing the f abri o from selvedge to 
aelredge. 

Xhe majority of weavee uaed in the textile induetry are 
of relatively staple construction, being nade of simple weave 
unita which ahow the order of the floate or the interlacing of 
the threade. The weave units are changed relative in poaition to 
eaoh other by simple uniform steps known as ohange or move 
numbers. 

It is impossible to make a weave with an odd number of 
floate in a repeat or complete pattern, therefore all weaves 
have an even number of floate in the repeat, und the average 
float is determined by the threads in the weave unit divided by 
the number of floate. 

ilio,  of 
floats 2 3      4 

Threads in Weaves. 
5       6      7      8      9      10 u 1? 

2 1 U    2 ¿tò      3#    4      4i      5 5* 6 

4 li     le    If    2      2i     2i a* 3 

6 iVôlfclfr    1*3 i* 2 

8 

10 

lV8 u 

**lu 

1» 

*5 

A weave may be indicated in two ways i 

(lj ¿raphloally, that ia marked in on point paper as shown in the 
following illustrations, where the base starting point for 
the weave is indicated in KKD. S0M9 

2/2 Twill 3/3 Twill 4/4 Twill 

2/2 111 3/3M1 4/4M1 

(2) Numerically , the numerical descriptions of the above weaves 
are given below the weaves. The figurée above the line repreeent 
floats of warp, and-the figurée below the line repreeent floats 
of weft. 

Usually in representing weaves graphically on post paper the 
marks on the point paper represent the warp  lifted while 
the blanke on the point paper represent the weft lifted. It 
ie ouetomary to mark the bottom left hand cenar in the design 
in eoae way, and a oaemon way of doing this ie to put a# In 
the bottom left hand corner. This is to ensure that the design 
ie never read wrong way up. 
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ïhe iiüVE iUiiaüh indicates UM starting peint of «sob thread or piek 
until the design is compiste. A mors of 1 will always produce 
regular twill designs, but there is ne binding rule to a BOTO of 1 
as any «ore umber oan be used eooording to the weave that is being 
•ado. 

The following signs and positions are uged inthe UUHEBI&.L deserlption 

H   whioh iodi otites H plus is a more fron the bottom to the top 
of the design. 

M- whioh indioates M minus is a «ore fron the top to the botto« 
of the design. 

3 whioh indioates     plus 
of the design. 

a more fro« the left to the right 

3- whioh indioatee     minus is a more froa the right to the left 
of the design 

Io Fimi The aaoeat of A W 
When there is only one more number the design will  repeat on the 
total number of ends and picks to whioh the numerioal description 
totals up. 3ee tue following examples t 

x.V8; a)    rs 
ta. 

3  i   us 
4)   "a 

6)    3   1    Mo 

a}  «Hi 

io)   a MI 

18)    3   1 M-3 -V-, 

W)   äj^Z» 14) W1 

When the sise of repeat has been 
paper end under no oireumetanoss 
or 

v mark It en tas point 
this either with sas« dots 

^ 
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there 

••«• V»2 4   V 

be several 

or there Mgr be Juet ene nueorloal weave deeorlptlon with cererei 
•eve numbere i- 

••••    3   1   M - 1 plue 2 
1    3 •*    *        a  tasi 

»    • • •*••  i • •  •••• •• 

•r there may be a ooBbination of the two« that ie several 
»ves deeoriptlone and eereral aovs nuabore. 

••••    ijJ.     &   IjJ^à   ig     »plus 3-1 

   _     deeorlptlon if the M le written straight up. the 
member of pioke in the repeat of the deeign le known and the number 
of ende hare to be found. When the M le written sideways      the number 
ef ends In the repeat are known and the nunber of pioke has to bo 
ascertained. 

The following foreailae are used for finding the size of the repeat 
in ooBDound numerical weave deeoriptlone i- 

Algel 

••I•        3   1      *    2    2   a    2    2     M3 plus 2 ainus 1 

¿»loks • 8 

Threads •   B x 3 ? 6 

weave. 

•   e x 3 J 

ils   f»  Viiulfiw   " *   nf  Want 

j_''m>i''eV)iT<n, »*vj »ki< vr^jr^eüM1;*!' i 
Where Mfbtr of Orders 

litM) fliim HiiUlwlt nf prrtfTT nf w—rtir 
Algébralo SUB of Movs Numbers, 

•*•     \ \   *   a   \   *   2   •      «1 

fispsat Pioke = 8   Threads   8x1x3   e 

« Eg tf Han Pai. « "<>• °* 
Ordere 
of VTK. 

v> 
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A further exusple where the Numbers of Order* of Wearing 
diffère fron the Number of, Kore Hunber* » 

e.g. 3   1   *    2    2   ¿    2    2   MS plue 2 minus 1 plus 0. 

¿>loks "    8 

Threads 8. z 4 x 3 * 24 
4 

When lowest CaasBon Multiple af tfe*M ^ 
;>0Te àumbors hare Mo Measure in Caiman. < 
IT« m ¿Watt«! 

i«^*^ *M«WU»'P-V 

••*     2_1_ *    ?    ?   «    2    2     M3 plus 2 minus 1 plus 0 alnus 1. 

±>ioks * 8 

Threads   * ft   X    5    X    3   s    120 
(3) 

omit 

Aàik'i&i üJ ¿alia mahûM «urea m USE 

1) ¿'lain, Oalioo or Tabby. This is the most oonmon veare in us« 
today. It really oaae into its own in the early 1950*s with 
the wide arallablllty of polyester. Thie helped to stabilise 
wad strengthen plain weave fabrics and lntroduoed euoh 
popular marketing features as wash & wear and easy oar«. 

2) 2/2 Warp oora or rep 

3) 3/3 Warp oord or rep. 

4) 4/4 tfarp oord or rep. 

5) Prunelle Twill or 2/1 Twill, This le a widely enoountered woare 
usually found in aheap quality fabrlos. It gires a lightweight 
twill, but due to the uneren nature of the wears, that la 
2 thirds of the warp appearing on the faoe to 1 third of wsft, 
fttbrloe using this wsare tend to be unstable and to orease 
easily. Also from *x design point of rlew diffleultiee are 
enoountered in balancing the strength of oolour showing in the 
warp, with that in the weft. For iatanea in plaids or oheoks 
the warp orer plaid is rery otrong and balneing the weft over 
pluid to show equal in strength of oolour,  is rsry difficult. 

6) ATunelle Twill Soft Booked 1/1. An interesting but ooetly 
weure to utlliee. Has neen rery popular in the past in 
Gabardines. Howersr it require« an oxoesslre number of pioks 
oausing low produotlon and hsnoe ths extra oost. 
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7) 2/2 Hfpaok, Basket Wear«, Mattia« or Celtio. 

8) Crew Twill. 

9) Broken Crew, Crow* e Foot or 4 End Satinette. • 
10} 2/2 Twill, Cossnon Twill, Casslaere, Kereey or Shalloon. This 

ie one of toe most popular worsted suiting vea res, especially 
where all wool fabrios are oanoerned. Due to the equal aaounts 
of warp and weft ot the faoa and baok of the f abri o it ¿ires 
a good stable fatarlo. Also the Delanoe of oelour in warp and 
weft in orsrplaids and oheoks is easilly maintained. 

11) Seron or 2/2 Cut dc Feathered erery Two or 2 x 2 Herringbone. 

12) 2/2 Veft Cord or Rib. 

13) Rererssle Rib or Cord. 

14) Whlpoord. This wear« is usually contained with and increased 
warp sst to gire u stsep angled twill.; 

IS) 2/2 Twill, weftbaoked. Again this is a rery expensire weare to 
employ und is not encountered rery often. Any weft baoked 
fabrio requires a o onsi doratale inorease in the nuaiber of pleks 
with the rsultant loss of production and inoreased oost. 

v> 
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16) ¿row Twin, Waft BMM l/l «caia « VHTI  tO  SB*!«?. 

I 

17) Broken Oro« er ¿raw* a Foot, waft Daakad 1A • axpanalra 
Vaf t 3a*ad Fatela« will ba «aalt with apaalally latar la 

13) Vanatlun, S 2nd Vhlpoord or Cerart. Ttaa waara «aployad la aersrt 
aaatlago and scnatis»» for Ban's fatami araniag waar Jaoleata. 

19) itoaakin or SEnd Warp Satin. Anothar waara usa« Is «astiata with 
a eorarad finish and aaa* a fonami «molng vaar Jaokata. 

SO* 5 lind Vaft Satin, i his vaara lands itsalf ta razy haarilly 
ralaad fini abas as it praaants weft floats to tha nappar or 
rbiaing aaonina. 

21) Iaitation ¿»vunalla Varo flaokad 1/1. Varp bask fátelas ara sot 
aa axpanslre as waft baoka, thay gire arara valant and dansitgr 
to tha fabric without slowing down produotlas in tha 1« 

22) 5 2nd Waft ¿orksorav. Oorksoraw veeres ora a typ« af laltatlan 
waft book or warp baoic and will ba axplaioad latar. 

23) 3/3 ïwill. A papular waara for orsrooatiofa. 
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M) J/3 <*»•* «Mtkar popular VMM UM« U woall« tulli Mi 

m) 3/3 BnkN Xwiii. 

«)  9/3 U»PM0k or Matt 

87) 6 Lad tetU »r Sat««*. 

1 

») TTwIr- Chis is a tljhf r w—>T« th*a M. 88. 

30+ «>ruD«llaor 8/1 Twill warp baok«d with lA Twill 3tlWh. 

31) JPiuMll« «r 8/1 Svili war» toaolrad with 1/1 loot« «Ut*. 

38) 7 SM wfalpaor«. 
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33) 7 Sa« Warp Corkaoraw. 

34) 7 Kad Waft Corkaoraw. 

30) Patudo orlai tati on 9/2 Twill «n aaakad 1/1. Tbl« la a vary 
popular VMT« for warp baokad cabardina«. Howarar a warp 
baokad gabardina la a rary high «juality and «spanaira fabrio 
to aaka today. With tha ad rant of rery affloiant «atar 
rapallant traatnanta and abowarproof las ovar raoaat yaara. 
oayanaira cabardina fabrloa bar« ladt a lot of tboir popularity. 

36) 8 und Twill, a rary popular waara whioh with a light warp aad 
dark waft girao a diagonal.. 

37) 8 Bad fanny Twill. 

38) 8 Bad Faooy ¿Vili ooaalatlag of oaa twill lina with S/S H.B. 
altamatiag-u.ä. la abort far Uarriagboaa. 

30) 8 Bad aatia or aatoaa, 

404 Iwillad Haaaaok, Mat, Caltio or Baratta*. Tola la tha aoat 
of toa uaad waara for aaVa foxaal araniag waar or dianar 
Jaakata. It la alao uaad rary of tan in blasar fabrioa. 
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41) «ayo ¿'will or Oaaptooll. 

42) ¿irokan ïwill or Iwillsd ¿pot. Xìiis v«ar« gir«« a «hallow 
diagonal lilt« twill in appoaranoa and oan b« rovorsod to 
giro »A Uorringbon«, ••« oxavplo 42k. 

O.g.  42A. 

43)  2/2 ïwill faatharad 4/4 or 4/4 Harringbon«. 

44)  2/2 ïwill 4/4 Jhoek or Uiaawnd. 

46) 8 Jio4 Jhook 

•• •• 
•H 

:i. s 

46) 8 J¿nd w*h«ok or Birdsty«. Thia woar« is the truo ttirdaay« v«ar« 
and oolourod 1 dark- 2 light - 1 dark giv«s tho birdaoy« «ffoot 
uaod in nan's suiting«. 

47) 8 £nd Jord Oh«ok. 

48) h«yo dpot Havaraad. 

49) Jranita tfaar«. 

•j 
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«IM Mil eberotarUtia of tble 
a predoalatatly warp f«o«. 

«e la ttet lt 

SI) 8 
w 

Uoaeyoea». TIMI« will*«« apaeial ae«ti< 
later ta UM —nuil » -li 1 Li UTtT 

SS) S/a Twill Warp Beaked« lA Will «titotood or twill 

•••• •*•••• _ •••••   • 

H) s lad Doubl« ¿"lain Veuve« or SatlMtt« Warp Beaked lA. 

dé) Doubl« 9/2 Twill - ¿>laln âtltofced. This ictia la a »ery espeaeire 
olotb to aeke «ad r—iew« for and agalnat «ala typ« of oloth 
will at «plained la to« aaotloa oa Doubl« Ciotte. 

Sft) Doubl« 2/2 Twill - warp twill etiteb, 

M) Doubla S/3 Twill - warp aad waft twill «titan. 

67) 9 lad Valpeerd - tbar* will ba a apaelal aaotloa derated «e 
waipeerd wearee la the aaoual« 

M) 9 Bad Warp Oerkaaraw. 
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â9)  * lad Woft Oorkaaraw. 

40) 10 Sud àpoac« Vaavo. 

61)  8/2 Twill Doubl« ¿loth »titohad with antra varp. 

62) 11 Sad Vhipoora or Indian tfhlpoord. 

63) 11 knd Vhipoora. This WMTI will gira a aora proalaant twlll 
than olthar Ho.  62 or No. 64. 

64) 11 iàd tfhlpoord. 

66) ¿»ooudo or Iaitatioa */2 Iwlll Doubl« Cloth. 

66) 13 ähaft Corkaaraw. 
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67) 8/8 Swill war» Baokoa 1/1 Satia atltoa. 

do) 8/* IwiU »"»bio Ciotta Warp Satin Stltdb. 

49)  0/2 xwixi Mttl Cloth, war» i Waft SatlB Stltoa. 

70^ Bedford Cord Veavo* This voaro vili bo oxplalnod la BOM 
doUll lator la tho aanual. Aloe how UM olmo of tao oovia ooa 
bo roxiod. 

frttûlAL Muí».  Tho OH 
tao analyoio of woo.» 

irloal oyotaa of vaaria«- oaa bo uaoful la 
troo. For oxaaplo» quito of toa it will oo fouad 

aoooooaxy to aoJco «a aaalyoio of a voaro, vhoro a full ropoat of 
that voaro io not arailaolo In tha ooaplo to bo aaalyood. Or it 
aay bo that tao vaaro lo oa a rarjr lana« ropoat. By aarklag dova tao 

*•* offBJHBfelll. •» *»• anolgroio 
proooodo it win ba ({ulto oftoa aooa that thoro lo a dofflaato 
oad oyatoaatlo ordor in tlM voaro. Oaoo tao maaorloal vaaro 
dooerlptlon oad tao BOTO maiboro aro kaava, tao ropoat of tao 
voaro eoa bo vorkad out ooaplotoly, vitta oat palliai furtbor 
f ?OB tao 

J 
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A ¿latin or Jeteen strueture la an^iatarlaoing of m giran number 
of threads and pioks, whioh produo« & flat unbroken and 
umtwiUed surface, la all satin weares on« intersection only 
ooours en eaoh thread and piok. 

Mark of on point paper the number of thread« and pi oka for the 
repeat, this must be an equal number of «acta. Fill in the bottom 
left hand square. From this square «hioh is indleated in the 
examples by a solid red, oount one, two» three, or four eto. 
squares up and one on. Fill in this square and continue counting 
in the same more order up and on until the repeat of the weero is 
completed. 

Examples of ¿at in Weares or the Satin Base are as follows i 

4 ¿haft Irregular 

5 ¿haft Regular   MS 

6 ¿baft Irregular 

7 ¿haft Regular H2 

the marks are on ploka l-ft-4-3. 

10 Shaft hagular M3 

11 Shaft Hagular M2 
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11 3Wt itogulu (Sont)    M5 

MB ;;!:;:l 
!!=!!! 

M9 

:::!:*•* 

.:::::::::i::      :;:i::  r" —        1 --I- 

•— 

i 

S Í = !í!BT;:Í:!¡ 
1   i 

*t# I      i lilt- :::::•     I:::: 

IB atwft B«uiw,   us M7 

IS «Shaft Ba*il«r.   MB iijüiliiii! 

Híl= 
M4 

jtttt 
M» imi 

¿:!:ij 
—i- 

ï'::B j::î: 

M« M7 

iUnDllTTÎ 
MB M9 

Mil 

14 Bteft R^aUr.   M3 
EiE»E::=!ïi: 

:::::i: :::i::: 
:i:::: ; :':::: i 

: :::i:: 
MU::!!-:: 1      i :::i ::: 

~ i::::; 
" :::..l 

~.~.~-Z l :: 
;:i:::: 

M1ÍJJ1I 
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lô ¿baft hagular. 112 ÜülihjiÜÍ! 
iÜililiiiÜ: 
•= i n t LI ni TI i ' 

::!..,. 
i:¡:::: 

17 î:i:î 
""•-I 

F"+ 

Ma 

:ï:Hl :!::::: 
:±i:l:::::::: 

¿ai 

lodhaft ¿tabular. M3 

Ì19 

::ií±::±!::::; 

Uli 

1 

""T 

^ii 

fft "TT 

Jiy^u. J,raB •»•ining olosaly tha »bor« waava axaaplaa, it will bs 
•aan that t 

a) iJy oouotlotf one leas than the rapaat of tha wear«, 
rarsraa twill ia obtained. 

b) A aataan ia only foxaad whan tha mort uanbar will not 
dirid« aqually into tha waara rapaat, or whan tha aora 
nuabar haa no aaaaura in soaaon with tha waava rapaat« 

ofra ttopaolally tha two irragulax aataana whioh are not aade by 
aethod, namely t 

Xhe four End Sateen    ( 1 - 2 - 4 - 3 ) and 
The *ix and Sateen (1-5-3-6-2-4) 

?iHlB BtrtTatlTtt 

Sateen Jeriratires axa aada by addine one or aere linaa of dots to 
tha aataan baaa dota, A«ain thara ara two olaaoaa of aataan derivative» 

1) 2) Irragulax. 

ïhia typa of Sateen Derivativa ia oonatruotad whan data 
ara addad to tha aataan baaa dota in tha aas» relative 
poaltion. Exaaplea ara shown balow t 

8 abaft US Sateen 
with doU addad in 
aaaa poaltion on 
aaoh baaa dot. 

7 Shaft M2 Sataan 
with dots addad in 
tha aaaa poaltion 
on aaoh baaa dofc. 
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further sxuuplea of resulta* sateen deriv&tirss i 

13 Shaft M4 with 
dot« sdded in the 

position on 
baso dot. 

11 ¿¿haft i-14 with 
dot« added in to« 
mrt position on 
bao« dot. 

tiTünrinr ¿nwM» ¡¿trUnUin 
«otfta. '•*•» differentiate between tho différant motifs addsd to ths 
différant rows of bass dots, crosses, oblique lines and dots ars 
used in the examplee 

12 Shaf t K7 with 
two different rows 
of dots added. 

il.', s   • •• 
. a*  •       • •.   • •••    -• 

•fi *      *.S ! 
i     ••. • •• 

12 Shaft 115 with two 
different rows of 
dote added. 

8 Shaft H5 with two 
different rows of 
dote added« 

16 Shaft till with 
three different rows 
of dots added. Here 
there are three 
séparas rows of 
base dots. 

It will be noted on examining onos «ore,  the sateen base weaves 
«Iren on the preceding pages, that the sateens running at high or 
low angles only hare one row of bass dote, me sateen base weares 
running at 45 degrees invariable hare two or sure rows of base 
dote and these rxe tho only onee that oen be used for —*«-§ 
irregular se>toen derivatives. 

CKBPK WEAVES 

V^ Ml to a crepe 

u»tw «,* r^<JnlM 

Te oonrsrt the 8 end weave 

proeeed as follows t 

dJat_e. ***k off twios the nueber of suds & pioks 
ss the wears ooeupies. Hark off the oren threads • 
and pioks ou to ids ths ares, of the repeat, sss 
diagram on right. 

1-Jark in the 8 and wears on odd ends & 
pioks . mi—meing in the bottom lsft 
hand oorner. 

Turn the point paper a quarter of a 
turni»0 decrees) end nark the wears 
in again en odd ends and pieke, 
uumn.imlng in the betten left 
oorner. 
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iura the peint papar a quarter of i 
turn (90 Degreee) In the same 
direction as before. Harke the 
weare in again on odd ende <* piole« 
•tarting in toe batten left hand 
corner 

® 

Stage 6 Xum the point peeper a quarter of a 
turn onoe more in the nane direction 
a* previously. berk in the) weare ä. 
again on odd ends and picks starting tfi/ 
la the bottom left hand corner. 

Mote, dolld eueres are used for stage 1» oblique 
line« for stage Z, crossee for stage 3 
and dots for stag« 4. This clarifiée each 
stage and the four stages combined in the 
finale weare ara shown to the right and the 
compiate weare %11 filial In below. 

when building up theae weare at uay stage after stage 1,  if a apaoe 
already filled in is enoountered,  thie indicates a prerioue mistake 
and the waare must be dheeked out again thoroughly. After praotioe it 
will be found to be easy to aaks these wearee without either marking 
the eren ande ¿ pioks er using different symbols. 

Modlfloatlon of the lathed 

ïinï alBsUn«U«h atart with the ssoond 
thread of the 8 end weave   3   3   Ml 

instead of the first. The completad weare 
ie ehown to the right. Aleo starting 
with the third thread er any of the 8 
different threads will each gire a 
different modification of the 
crepe waare. 

¡jlMnrl llgrt Vft |itjttfti In the first position, 

8 end weare   a   3   Ml 

In the aeoond position, (Stage 2}mark in the 
blanks of the 8 end weare. 

In the third poeltien (Stege 3) 
tte merke again of the 8 end wear« 

In the fourth peoitiom (¿tage 4) 
In the blanks ef the 8 and wears. 
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xurttier examples of the modlf i out i on» to the badie 8 end weave 

5    3   ¡A     ax« ¿Iren below. 
1    1 

attilli g »Iti/t, lat. I.odlfloatlon aHi iittiUnaaUan 

S» • • ••• • 
• •• • • •• ••       • •• • ••• 

¡a • • • •••-       • 
a •  •     ••• ï 

iteiifl Wflurt 

ESSE 

sssnsBñ 

8   -••• •      •• • • •    •      ••• -•• 

•••••    • • - «I 
•• ••• i • i •• • ••• • •• •  •    ••• • •••••• 

1st. Tiodlfioutlan 

Apart froiL the weave method of dereioping crepes,  their are aererai 
other way* to manufacture orepe fabrics. 

ÏMlUài. Orepe yarns are especially hard twisted yarns in whioh the 
unersn twist is set by steaming. After finishing the yarn is 
allowed to relax aonevhat and a orepe effect results in the oloth. 
¿abrios may be conta rue ted with all orepe yarns, ordinary warp 
and orepe filling or weft» and vioo-versa or end and and warp,  that 
is one thread of ordinary yarn and one thread of orepe yarn 
alternating, 'übe filling nay be all orepe yam or pi ok und piok. - 
1 piole ordinary yarn and 1 piok orepe yarn. It is customary to 
make orepe yarn twist on twist if two ply» Ttts aooentuateo the 
orepe effect. If two yarnj are used in the oonstruotion of a orepe 
tabrlo the orepe yarn is usually Urn  opposite    direction of twist 

o the nona! yarn. 
«y using end and and and piok and piok of ordinary twist 

yarn and orepe twisted yarn in combination with plain weave, a 
orepe fabric will result. Of oourse if the sums combination of 
yarns is used in combination with a orepe weave,  the orepe effsot 
will be much mos« aoosntuated. 

uns of ths disadvantagas of oonstruoting orepe fabrics 
using apeolal <»Teps yams,  is ths oost faotor. As ths yarns hare 
an extra amount of twist in them, produotlon in the «pinning is 
slewed down and the yarns are rery coeUy. Also if going lato 
white fabrios for subsequent pises dyeing, thsr must be tintad 
with a fugitive tint In ordsr to idStlfy'theTfîom t5 erdliSry 
twist yams and to keep th«m ««parat«. »raw ordinary 

i^VÏÏ&SP "^ of P«>*»oi«-| orepe fabric« is toy oh erniosi 
in the finishing procès«, A plain wears fabri o orna tos printed 
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with oaustio »od« Hd« into » past«. This otoMi shrinking In the 
parts touched by th« past« and the untreated portion« of th« 
fabric oookle, creating an axtifiolal orep« «ff«ot. On« of th« «min 
disadvantage« of this method,  is that it is not very durable. After 
««varal laundering»- th« or«p« effeot ha« a t«nd«noy to dissapear 
especially if the fabrio is pr«sj«d with too muoh pressure after 
washing, 

Probably th« moat «ffioient way to nak« orep« fabrio«, 
both from a oost point of view, and from the permanency of th« 
•ffeot created, i« to us« two différant yarn« with varying 
shrinkage factors. For instant « a bland of 70/* poly««ter with 
30/» cotton and a «eoond blend vitti 70A ootton and 30/* Polyester 
will have «ufficient shrinkage differcno« to b« u««d for 
making or«p« «ff«ots in fabrio.  In recent years,  th« advent of 
high shrinkage poly««t«r end normal polyester oan be utilised im 
100/* polyester crepe fabrics. Ai ter heat setting,  orepe fabric« 
containing poly «a ter retain their orepe effeot almost lndeffinately. 
In faot it oan be said that if th« temperature of the fabrio i« 
never subsequently raised above the temperatura at Whioh it is heat 
a«t, then the orapa affeot is permanent« 

To further extend the application of orepe weaves and orepe 
yarns,  they oan be utilised in the produotion of s«ersuok«r fabrics. 
This type of fabrio has areas of orepe and areas of ordinary flat 
surface. The areas may be in any snap«, but th« mo«t popular are 
stripes and ob«oks. ¿sersuok«r fabrioks are woven with coloured 
yams and also are very popular in plain whit«, for subsequent 
printing. This typ« of fabrio has numerous applications such as 
shirtings,  leisure wear, «portsooatings, ladies dresses, lingerie 
fabrics and also soft furnishings and uphol«tery. 

¿Olu'OUHl» ÏV1XLS 

Compound twills are a development of ordinary twill« and are 
composed of two or mor« weaves or weave effeot«, so arranged a« 
to form a twill. 

tfglflHl tP fri ¿Wffl 
1) ¿he resultant weave must repeat on a multiple of th« apsats of 

all the weave« employed« 
2) ¿'he weaves employed must join or out well together unless they 

are to be used in a fabrio whioh may be back ooated. Any long 
float«  in apparali designs are best stitohed down to avoid 
susequent wear problems. 

3) Veaves employed should be baaioaly of th« «ame structure and 
approximately th« same average float.For instano« to us« of 
loos« weave« and tight were«    employed together oan cause 
take up problema in the looav Finishing problem« «uoh a« 

puok«ring and instability and making up and wear problems if 
on« of th« weaves is nuoh looser than the other. The materials 
employed in the construction of th« fabrio must always be takes 
into considération however. The use of polyester in cloth oan 
stabilise fabrics where two types of weave, tight and slack 
are employed, whereas if th« «am« fabrio was manufactured in 
a luü/» natural fiber content, stability and puckering would be 
a big problsm. 

lisian 1 
and is oc 

_ is a ooapound twill on 24 x 24 
composed as follow«  (3x3 twill 

occupies lö threads and the remainder is 
oooupied by 2 x 2 hopsaok.  It will be 
notloed that 24 is a multiple of 6 and 
4, i.e the two weaves employed« 

' a 1> .if JP 

" JT .si"' JTWFí 
:• .a" .::::• ¡x 
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Alleili 2 *• * ooapound twill built up f : 
1x2 twill M-l and 2 x 2 Warp Kite. The x 
Warp lüb is filiad in la suoh a way 
fora a steep angled twill. 

M   to 
¡.•v: : : 
•a!.s: : : : ••••»•• 
.•1.V.V: 

i 

Pllniiift it Is * ooapound twill built up from 
1x2 twill li-l and 2 x 2 Weft Rib. The 
Waft ¿iib is filled in in auoh a way aa to 
fona a shallow angled twill» 

tfjljll. i lm • deaign built up froa 2x2 
straight twill and 2x2 rar ara« twill. 

l>aai¿n 5 la composed of 2 x 1 Twill Ml 
and plain waara. Tola would ba a good 
weare to uaa in a fabrio which bad a 
poly aa tar content. Heating aetting in 
finiehing would help to atabillae any 
tendency to puckering oauaod by the 
diffarance between the tight plain 
• truotura and the laas tight twill. 

u«aijn 6    la constructed fron V^ ia 

twill und the rereree of the twilled 
hopeaok or barrathaa wear a. 

"lit IB, 7     ¿bows a ooapound twill sad a 
by combining twill weures of different 
angles. 
a wear«      g 3_ Ml    ooaiblnea wall with Vt 

M2 
2   1 resulting in an 

eighteen harneas repeat. 

    la oonatruoted froat plain wear« 
and 8 end 113 sateen. Thia la an unuauall 
ooabination which would pucker to a rery 
great extent. The arerage float of the 8 
end eat eon girea a rery alaok weare, 
whilet the plain waare la rery tight, 
tiowerer it must be ree» be red that the 
puckering by the plain waare would gire 
a deff inate rib effect whioh nay be a 
deaired effeot prorided that the effect 
was perauinent and not aubjeot to wear 
pro blasas. 
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WEAVE dTltI*»RS 

Waar« strip«« oaa b« oonatruotsd la a rariaty of way« a.g.t 

1) ifr ra-arraacaaent of twill waar««, to« »cat aiapl« «xeaple of 
wbloh ia a herrlngbona. Whan daaigning vaar« barringbonas fro» 
standard twill« it ia usualy found that Baking tba harringbooa 
out olaanly wh«r« tba twill reran«« ¿iraa tbe naataat appaaranoa. 

2x2 Xvill - a z 8 H.B. 
•bowing daaign, draft, 
pag-plan and «lay. 

VUan a barringbon« or weara atrlpa ia aada using a baaio weara 
auob as two and on« twill. Or soae otbar wamr« wbiob aa mora 
warp or waft on ona fao« than tba otbar,  thara ara two aethods 
°f rerereing tba twill, and tbaaa ara illuatratad balow t 

1x2 Twill fancy Herringbone. 
U«re tba ravara« of tba waar« 
2x1 Twill ia u«ad for tba 
rarerse part of tba H.B. 

2x1 Twill,  12 X 12 H.B. 
In tala axaapl« 2x1 twill 
1« uaad throughout. Tba 
rarerse part of tba H.B. 
baine aiaply ia tba foia 
of fc. oherron. Ibia i a uaad 
wban it ia nao«««ary for 
both tha atraigbt and rereree 
twill to ahow tba aaae or 
to ba both warp faoa. £o£a, 
specially tha draw on rut 
brneaa and tb« way that tha 
1st and of tb« rererae is 
oa tha 2nd. baraaaa to anaura a ooaplata aaparatlon in waar inc. 
If tola an« was drawn en the 5th. barnasa it would oauaa 
proales» and it would ton« to oatob with tba 11 tb. end of tha 
straight part of tha herringbone. 

8x8 Twill Fancy Herringbone. 
It should ba notad that in th« 
2x2 twill waar«, if a Juan? of 
1 is aada in tba draw and than 
tba draw ia oontinuad in rarars« 
a olaan out in tba H.B will 
always rasult. 
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yurttiT axy^if ?f rr-irrinitnî gf V-lll vnrn 
la this example    3   1   Hi 

is shown arranged as a 
8x8 Herringbone.  It will 
be noted that the opposite 
of the weave is used for 
the reverse twilx. 

e.g.    2    2,    *-l 

ïhis results in a different 
look in the straight twill 
as against the reverse and 
a shadow effeot is obtained. 
Also  the  resultant draft is 
on 16 harneas which makes a 
rather diffloult wearing 
job. 

in the second example to the 
right an 8 x 8 Herringbone is 
created in      3    1    Hi 

2    2 
by simply reversing the weave 
that is using    3    1   M-l 

ihe way the out is arranged 
at the point where the 
straight and rererse twill 
Join,  should be specially 
noted. ïhis is the beet way 
of cutting to avoid long 
weft floats . Also the 
draft has been    reduoed to 
8 harness  tous making 
weaving much easier. 

•• • • 
•• •• :••       ••        • 

• •• ••••••••• ••       • • ••• ••• ••••••••      •• ••     •    ai •    ••••••••••    •• •• •    •    • •    ••«••••• «• ••    ••    • 
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""I;;;:""'- h fí: 

:."-.• ;"î::- 

2) ¿tripas formed usina a sateen base 

ïhis type of stripe is produced by starting with a sateen base or 
two or more sateen bases and adding dots as in the oass when ma*^ 
sateen derivatives, of course all the sateen bases ussd must be 
on the saiue sise of repeat, or a multiple of the same number of 
ende and pioks. 

The example shown on the right 
using a lo end sateen li7 and 
a 9 end sateen in3. ïhe resultant 
weave repeats on tsn ends & pioks 
It will be noted that the sateen 
derivatives used are a weft face 
Venetian with a warp faoe 
Venetian reverse stripe. In the 
draft the warp faoe weave is 
drawn on the front harness in 
order for it to weave better. 
It is always better to have 
harness with heavy lifts in the 
weave, to the front of the loom. 
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V'ha second example of » weere atripe formed by using a aataan 
base la ¿Iran balov. The groung vaare oonalata of a 8 end K3 
òataan with appropriate dote added to forai a twilled hopaaok 
or baxratbea. The atripe seotion uaee aa a baaa a 8 end 115 
¿titeen und the dota are added in suoh a way aa to foro a 
• imple   3 1_ Ml    twill. The résultant design is drafted onto 

2    2 
16 harness. 

S>  ¿trinas formed by various weaves in combination 

Using a o («binati on of aplit hopsaok (2x2 basket weave),  a 
ffcuoy stitohed 3x3 hopaavk and a 2 x 2 weft rib a fancy stripe 
oan be designed aa abown below. Construction detalla for a 
suiting fabrio uaing this design are aa follows t 

Wioralna i*lan. 
2/30'> Sngllsb Worsted 
2/120 Cotton Twist 

Total anda in patt. 

waft. 
1/15«s Sugi Uh Worsted 

Mota. The 2x2 Uopsaok is split in the read to prevent rolling 
of the ends during wearing. The 2/130's ootton twist,  being Much 
finar than the ground yarn is sleyed four per dent in the reed 
to ooapensate for thle. 

ijy using    2x2 Twill in a ooabinatlon with 2x2 twill cutting 
every two ende a neat stripe oan be developed aa shown below. 
Where the two and two cutting is used a much aore shallow 
herringbone is fomed . 

••  ••   ••   •• _••- • 
•     ••      ••      ••      ••      M 

•    • •• •    • •• «•    ••    • •••••§•••    • 
!• i    • •• •    •••••    ••••••»SS  -S" li   •!   •      •   ••   •      •      ••      ••   ••••••••    •• 

•   S •• a   S •• •    ••   ••   SSSSSSSÜ" . •     a  •• •     •   ••  a a     aa     •••••§•••*     » II   •     i  ••   a     a   aa -   aa     ••••••••••      ai 
•••••••   •   ••   •• •••••••• ••_ 

,* 
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A furtbar example of the us« of 2 x 2 twill cutting every two 
«ads is giren below. This ha» boon drawn onto 8 harness in 
order to facilitate drawing in. If drawing in is don« manualy 
it is easier for ta« opperatir« to remember » straight draft. 
If an automatic drawing in machine is in us«» the saobin« 
OMO bandle straight or fanoy drafts witb equal facility. Using 
a fanoy draw tb« number of smrnesses oould be reduoed to four. 
( ibis luestion will be dealt with in more detail in tbe 

seotion on drafting.) 

KVLhVt'Y.T.'V.iJl 

*i«"!:!!w::"ïîir:£!«ï!u! 

•• • • • • •• 

lAV •     •_•! 

IíRBíííÍ"; 

ûRATilMJ AH1> Ji»LJULA.i'iUüá FOR UBALDO ÜR HBDULK3 J«R IHCH/CH 

¿imple weaves on amali repeats are usually on a straight draft« 
in wbiob oas« tb« peg plan ia exactly tb« same as the design. 
the Jacquard loon would obviate drafting but it is not usual to 
wear« small repeat assigns on this type of loon. They are 
bowsrsr used quite often for «ample making and this will be 
explained in ¿rester detail in the seotion on range making. 

¿he reduction of a design by drafting is possible 
whenever two or sore ends are lifting or wearing exactly alike, 
üobby looms bar« a limitation on the number of harnees that can 
be used and therefore it is «asential that tbe design be reduoed 
by drafting to tbe lowest number of shafts possible. Howerer 
other factors cose into drafting suob as wearing efflolenoy and 
wether drawing in of the ends through tbe harnees is oarried 
out manually or is done by an automatic drawing in machine. 

¿«low id giren an example of a design based on 2 x 2 twill,  2x2 
bopsaok and 2x2 reverse twill or herringbone. This example oould 
be drafted on to four harass«. This would mean howsrer that tbe 
•eotions of tb« design weaving   2x2 bopsaok would be drawn on 
the same barn««« side by side. When this is done» the two adjaoant 
threads hare a tendency to wrap around one another. Also they 
rub against eaab other very fieroly during wearing» causing 
frequent yarn breakage»  loom stoppage»  loss of produotlon and 
a resultant lowaring of quality. It is usual therefore in this 
oaae  to make tbe draft on 8 harness and separate tbe adjacent 
threads as muob as possible. 
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It will be notioed fro» the example at the bottom of peg« 35, 
that two drafts are giren,  draft 1 and draft 2. This it beoaus* 
draft no.l waa the first on« whloh was worked out. The prooedure 
aftsr completing tbs draft is to add up the number of dots  (ends) 
ou eaeh harness. The totals are plaoed on the right hand side of 
tho draft and then totaled up as shown. This serrée three rery 
important purpoees t 
1) ïhe total of all the ends  on eaoh harness should equal the 

repeat of the design. If there ie a différence then the draft 
oust be re-obeoked for error. This is not 100A certain to spot 
an error. H owe/er a compensating mistake in the draft would be 
the only thing whioh would oorer up this method of oheoking. 
the impórtanos of oheoking erery draft oarefuly both by thie 
addition method and »leo be hairing a further oheok by another 
designer Cannot be strsased too mu oh. Thie is the method 
employed by all leading mills to eliminate mietakes. 

2) After adding up the number of dote (ends)  on eaoh harneee the 
results must be examined carefully. If draft no. 1 on the 
preceding page ie checked and compared with draft no.  2 it 
will be notioed that on the firet harness on draft no.l there 
are only 8 ends psr rspeat of ths design. On draft number 2 
by rearranging it slightly there are 12 ends on the first 
harness. Therefore draft number 2 with the hearier loaded 
hameesss towards the front of the loom is ths bsst one.  It 
should be noted that there is much more adjustment on the 
harnessss at the front of the loom than at ths back,  so it is 
a rery big adrantags to hare ths harneeses with the most ends 
at the front. Hot erery designer bothers to re-arrange a draft 
after it has been made the first time, howerer it is a muet if 
wearing efficiency ie to he improred. 

3) The total number of ends drafted on to eaoh harnea» in the 
repeat of the desimi is now used to calculate the totul number 
of heddlee required on eaoh harneee in order to weare the fabric. 
Wire sliding beside are mostly in uss now, and ths calculation 
for finding the number of heddlee on eaoh harneee using draft 
number 2 on the prerioue page ie as follows t 

ïhs formulae       Dots on Harnsss   x ends per inoh or om 
'i'otel dots in draft. 

The heddles per inoh on eaoh harness on draft no. 2 with a 
fabrio with 60 ends per inoh would be : 

harness no.l 12 x cQ » 9.5 or 18 orer 2". 

Harness no.2 11 x 60 * 3.7 or 87 orsr 10* 
76 

Harnsss no.3      as number 2. 

Harnea« no.4 9 x 60 s 7.1 or 71 orer 10» 

Harness no.5 7 x 60  * 5.5 or 11 orer 2" 

Harness no.6     am number 4. 

Harnes» no.7 8 x 60  s s.3 or 63 orer 10* 

Harness ne.8     as no.4 and no.6. 
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After having calculated the nurab«r of heddlea par lnoh, and knowing 
the width of the fabric find of the harneas, the number of heddlee 
required on euoh harneas oan bo oaloulttsdi 

e.g    if the harneasea were 72" wide then the number of heddlee 
on eaoh harneas would be as follow*! 

Harness no.l 

harnead no. i; 

Harness no.3 

Harness no.4 

harness no.o 

9.5 x 72 •  684. 

8.7 x 72 •   627.   (626.4) 

as number 2. 

7.1 x 72 •  512.   (511.2) 

5.5 x 72 S   396. 

Harnees no.6      as number 4 

Harness no.7      6.3 x 72 s 454.   (453.6) 

Harness no.ti  as no.4 and no.6. 

It is rery advantages to hare the exact number of heddles on eaoh 
harness as required. Extra heddles hare a tendency to mora ; bout 
in wearing and oause broken warp ends. A speoial type of hed^le is 
available for emergency. Juch us if a broken heddle oooure in the 
centre of a warp whioh ia in the loom, ¿"his special type oan be 
fitted in place immediately in the loom. A special machine he? been 
available for a number of years whioh oen be let to oount and plboe 
any giren number of heddles on a shaft. 

un article on drafting would not be complete without 
mentioning the adriet&gea of the drawing in amohine, i'hie opperete« 
at a speed of between 2ouo and 4U00 ende per hour depending on the 
oomplexity of the warp being drawn. In the ultra modern mill it is 
the custom to draw erery warp ssperate. This eliminates loom down 
time caused by tying one warp to another in the loom, .'he drawing 
in machines, placea drop virus on eaoh end, draws the end through 
the appropriate heddle eye and sleys the end through the reed all 
in one action, ¿he draft tor thè machine is prepared usually in the 
desiai studio and thoroughly checked. The machine usually opperà tes 
from a punched paper or plastio roll. After the control tape has 
been punched by the opperator this agdn is thoroughly checked for 
errors, ¿he drawing in machines works from 4 end and end leases, 
ihat ia to 3i-y, the four main colours in the design are eaoh in a 
separate lease. Any ooloura other thaà four are in a extra lease 
at the front. After the control tipe is placed on the machine and 
the opperation starts, there can be no error in any of the 
subsequent sequences, if the machine finds a mistake in one of 
the leaJes or in the arrangement of the drop wires, hertdles etc. 
it will stop automatically in order to allow the opperator to 
correct the mistake, «s the machine is working the warpinj order 
can be checked by the opperator and when a oeao«r outside one of 
the four leases is required to be drawn, this is plaeed on the 
drawing in hook by hand. 
AS shown below heddles and drop wires are controlled by a key hole 
each hole being the reverse of the pr*viou3, ïhese are presented to 
the drawing in hook by a sxew thread whioh turns one half turn for 
each thread drawn. 
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Ia to« example of to« design given below whioh is s mw strip« 
consisting of 37 end« of twilled hopsaox or barrathea «ad 11 end« 
of    a   1   i'i2 twill the calculation io dono io centimeters. 

Assuming the f»torto to ho.ro 33 ondo por oontimeter the oelaulation 
for the heddloe per oentiaeter on eaoh harness would be sa fellows t 

Harness no.l it 33   •    2.75 or 11 over 4 OB« 

Harnees nos*  2 £ 3 sai 

Harnéeme. 4     3 f 33 

Harnees nos. 5» 6, 7, oc 8 si 

Harness no. 9   3   x 

as no. 1 
3.44 or 34 over 10e 

•e sa no. 4 

3¿   s    2.06 or 2 over 4« 
48 

Harnéanos. 10 à 11 sane sa no 9. 

llameas no. 12   2   x    33 =    1.375    or 8 ever Ilo». 

If the harnesses were 180 OB. wide the the 
en eaoh harness would be as followst 

Uarness no.l    2.75 x 180 • 495. 

Harness nos. 2 & 3 eoo» ao no.l 

Harness no. 4   3.44 x 180 • 619.2 (680) 

Harness nos. 5, 6, 7, à 8 sene sa no. 4 

Harneas no. 9   2.06 x 180 » 370.8 (371) 

Harneas neo. 10 & 11 sane sa ne. 9 

ne. 12 1.375 x 180 •    847.5 (248) 

ber of heddloe rewired 

When weaving fabrics with a high warp eetting suob ao gabardines it 
is often found neoeessary to draft the design on to twioe or three 
times the number of harneas whioh would normally be required if the 
sloth wea an ordinar/ square sett. For example weaving a fine 
gabardine with 180 ondo per lnob in tao reed and using 2x2 twill 
the calculations for noddles per lnob on 4 harness, 8 harnees end 
18 harnees can bo oonparedt 

If the 2x2 twill were to be drawn on 4 harnees, noddles per 
inoh would be       1 x 180   :    30 baddies per inch. This is far 

too many for one harnees. So we 
an 8 harness draft    1 x 180   s 15 hedd H** ' 

try the calculation using 
ddleo per inoh. 
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H. Ti ni«   .nubor of üoddlos DT Inch/» (ponti-) 

15 noddle* por lnob is «till rery high so ttao oaloulatfton io 
repeated uaing a 12 harness draft    1 x 130    s 10 hoddloa por inoh. 

Ion hoddloa por inoh would bo a oetiefaotory nuoibor for this typo 
of fabrio.Apart frasi tho foot of oourao that thoro is a liait to tho 
nuBbor of hoddloa whloh oan bo orovdod on to ono singlo harness,  if 
too aaay hoddloo por inoh aro usod wearing problème «riso. A •"FTrtf^1 

of 9 or lo hoddloa por inoh,  that io approximately 5.5 por OB. io 
generally oonoidorod tho marlmua for suitings while ootton and silk 
fabrica oui haro moro.  If tao aany hoddloo por inoh aro usod, it 
boooBos rery difficult in tho IOOB to separato tho ondo in tho warp 

Sí ohÄtioÄo^nd^ A«" 
olthor brack? Vam or oausoo wrong places in tho design. 

Although flat wiro hoddloa aro tho aost oonwra in use today 
and tho aost efficient, it has boon found at times When wearing 
speolality fanay yams in tho warp of a fabrio such as chenilles, 
loop yarns, shag tails,  bouoloo oto. that tho eye in the heddle of 
toe flat wire types is not big enough. In auoh oaso reverting to the 
older type of round wire heddle with a larger eye will iaprore 
weaving effioionoy. 

l'ho number of ends drawn through eaoh dent in a reed usually dlriúee 
an equal number of tiates into the repeat of the design, e.g. i- 

^lain Veare repeat of two — sleyod two per dent. 
2x2 '¿'will repeat of four -• oleyed four per dent. 
Venetian or five end whlpoord repeat of fire — sleyod fire per dent. 
2x1 Swill repeat of throe — sleyod three per dent. 

The reason for doing this is that if a    2x2 twill fabrio was being 
woven on a repeat of 84 ends, sleyod four , the slaying plan would 
repeat 21 timoa i.e. 4 x 21 - 84 Howerer if the deeign repeated on 
82 endo, both the veare repeat and repeat of slaying plan would hare 
to be run twioo oror    i.e 164 ends or 41 repeats of veare and of the 
order of slaying. This method is sometimes used where extra striping 
ends axe used and hare to be oraamed in the reed howerer there is 
always the danger that SOBS ends will show up different in the seoond 
repeat of the weare as ag4nst the tiret due to there changed position 
in the reed in respeot to the other ends. A good example of thie 
might be where a striping or deooration thread amy be in a dent 
with a dark thread on the first repeat of a slaying plan and on the 
seoond repeat it may be separated. This oould eause that deooration 
thread to either sapear weaker os stronger and the difference any 
not dissappear after finishing. 

Plain weare although sleyod two per dent in aost deeigne, oan be 
sleyod three or four per dent. A fabrio sleyod three or four per 
dent aay show reed Barks after flniohing. On the other band SOBO 
of the fry fanay deooration yams used in plain weare suitings 
and sportswear are too ooftrso in a fabrio sleyed two per dent and 
break down constantly in wearing with the resultant fall off in 
production and quality. The alterantire then is to ohange the »ley 
to three per dent. It should be noted howerer that the work of the 
Sample and Deeign Department is to try out fabrics with the 
different altematlrea, decide whloh method produces the beet fabric 
in the particular deeign, and then the design oan go forward through 
production smoothly. 
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JOLOUh /JiD WEAVE EFrfBJTiJ 

¿y using a combination of different colour* of yarn in the warp 
and in the weft colour effects are obtained. This is a norel and 
•ttraotiv* way of improving the appearanoe of a cloth. It is 
usuali to refer to the yarns used as dark, medium and light. ïhe 
number and type of colours used in the warp is rirtualy unlimited 
however the number of colours used inthe weft is limited in a box 
loom to seven, if there are four boxes on either side of the loom 
while a rapier or projectile loom can usually weave eight weft 
colours. 

In any design each end and pick shows on the faoe in some part of 
the weave and it can be said that a colour and weave effect is a 
pattern in two or more colours, produeed by the two in combination. 
It is frequently quite different in appearanoe to either the order 
of oolourin or the weave beoaus* s- 

1) ïhe weave tends to break the continuity of the oolours in the 
warp and weft. 

2)'i'he oolours show on the face wether they are brought up in a 
warp float or a weft fleet. 

The weave* employed in conjunction with coloured ends tooreate 
oolour and weave effeots may be divided into three classes i- 

a) Weaves which bring warp and weft equally or nearly equaly on 
the faoe and enable the colour* to be applied in both warp 
and weft. 

b) Warp faoe weave*, in which the weft is praotloally oonosalled 
so that is neooessary to apply the oolours chiefly in the 
warp. 

o} Weft faoe weaves in which the warp is concealed so that it 1* 
beat to apply the oolour chiefly in the weft. 

In styles such as hair lines it is neocesaary to apply the colour* 
both in warp and weft. 

i,*thod of Oon*truotln¿ Jolour * Weave Effemt* 

1) hark the weave in with faint dots 
oarrying the weave over 8 or 12 
ends more than the least oommon 
multiple of the repeat of the 
weave.ïhe wiping plan is then 
marked underneath end the wefting 
plan at the side. In this example 
the warping and wefting plan would 
be refered to as 2 dark, 4 light, 
2 dark, rted or solid la used for 
the warp oolour and blaok oro**** 
for the weft oolour. 

2) ¿earing in mind that the dot* on 
the design lndioating the weave 
mean that the warp is lifted, 

mark on the weave the oolour of 
eaoh warp end, where it show* on 
the faoe. ¿ee example right i 

3) Mark in the plan the oolour of 
eaoh plok where it show* on the 
faoe. A* marks in the design 
indicate warp lifted, the blank* 
on the design show vhere the 
weft shows on the face. 
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Tb« ooablaation of lio. 2 and Ho. 3 la 
ahovn te the right. To« warping plan 
would bo written M t 

UT o tal Ends 
and the wafting plan la t 

i _ 
White(Hgh t) .4. 

_Ootal Pi oka. 

l'ho roaultant dos ig n la known aa a houndatooth or 4x4 check. 

HiflijL It should bo notad that oaro ahould ba taken with regard to 
the starting position of the design. Aa will be ahown in the following 
plain weave designs eight different colour and weare of loot« oan 
be obtained by either changing the atarting point of the weare or 
the starting point of the colouring plan. Although the designa are 
grouped in four paira of the sane effaot, when they are ooabined in 
a aore ooaiplax design with another order of colouring suoh aa 
2 dark 2 light* or 2dark 3 light» mistakes oan oooour and fabrio 
oan be woven wrong if spaoial oare is not taken with the etart of 
the design. 

Plain Wear« 1st piok of weave - aark one alea one. 
oolor plan    Warp - 1 dark,  1 light. 

Weft - 1 dark,  1 light. 
This gires a horisontal hairline with 
the dark line on the fi rat piok. 

Pialo Weare 1st piok of weare - mark one aies one. 
oolor plan    Warp - 1 ligtt,  1 dark 

Weft - 1 dark,  1 lightl 
This gires a rertloal hairline with 
the dark line on the seooal end. 

Plain Wear« 1st piok of wear« - nark on« aiaa one. 
oolor plan    Warp - 1 dark,  1 light. 

Weft - 1 light, 1 dark. 
Tbia girea a rertioal hairline with 
the dark line on the firat end. 

Plain Wear« lat piok of weare - aark one aias one. 
oolour plan Warp - 1 light, 1 dark. 

Weft - 1 light, ldark. 
This gires a horiiontal hairiin« with 
the dark line on tie second piok. 

Plain Weare 1st piok of weave - aiaa on« aark on«, 
oalour plan Warp - 1 dark, 1 light. 

Weft - 1 dark, 1 light. 
This girea a rertioal hairline with 
the dark line on the firat and. 

Plain Wear« lat piok of wear« - aiaa one aark on«, 
oolour plan Warp - 1 light, ldark. 

Waft - 1 dark, 1 light. 
This glraa a horisontal hairline with 
the dark line on the firat piok. 
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Víala Vsar« 1st piok of weare - mi«s on« nark on«, 
colour plua Warp - 1 dark» 1 llgbt. 

Waft . l light, 1 dark, 
l'ala ¿1res a horliontal hai rila« with 
th« dark line oa tat ssoond pick. 

Vlain Weare 1st piok of weare - misa on« mark on«, 
oolour plan Warp - 1 light, 1 dark. 

Weft - 1 light. 1 dark, 
ïhis gires a rertioal hairline with 
the dark lias oa the second ead. 

It should be noted thut in moat designs Where plain wears is oonoerned 
or in faot any wear« whioh oréate« a nettine that line is most often 
a rertioal one. ïhe importano« of cheeking the start of the wear« 
and the start of the colouring plan oannot toe etressed enough. It is 
•uprising how often where laxity in checking procedure« are preralant, 
th« number of oolour and wear« design« which are started in the loos 
wrong and eren woran wrong. Also in th« oaae of aoft oontraat in th« 
oolourj employed to oréate the effect, a oloaa check muet be mad« to 
••• if th« design is right. 

An exception to rules whioh poxt towards rertioal hairline« 1« in 
the wearing of upholstery fabrics on dobby loos». Plaida «uoh a« 
vil«n Jbaoks and also simple hailinca in plain weare as become rery 
popular a« upholstsry fabrio«. It is th« usual aetbod to weure the 
piatti or cheek« and th« halftln«« across the loom Instead of in the 
warp direction as with apparel fabrica. ïhe reason for this is that 
whan th« fabrio i« used la oorerlag furniture it ie turned roung. 
Ine furniture trade quite often needs longer lengths of fabrio for 
oorerin¿ such things as long sofas and 54" or 60" wide finished 
cloth oannot be used without baring a Joining in the back of the 
sofa, therefore the design« are "Railroaded" that 1« woren aero«* 
the width. In use they are then turned round and appear quite normal. 

Another tread whioh has dereloped recently in apparel is to cut 
gaasenta across the cloth in ord«r to aar« fabrio. ¿armento hare been 
marketed quite successfully with cheeks in the horizontal direction 
although they look rather odd to put it mildly. Mew changes ex« being 
made in the lbyout of designs in order to oope with this method of 
cutting. In other words ths deaigom are being woren aoroas th« loom 
and not in the warp direction. One thing can always be said about 
designing it id absolutely neooeesary to adapt to new trend« and 
d«r«lopments. What was a striot ruis yesterday may hare changed 
completely tomorrow. 

Xhe «ampi« design shown to ths right 
is 2 x 2 twill with a warp colouring 
of 1 dark, 1 light and a weft oolourinf 
of 1 dark 1 light. Thia la a rery popular 
standard design for suiting«. It will 
be noted that the oolour and weare effeot 
runs from the top left of the design 
to th« bottom right. This is ths «xaot 
opposits direction to the twill. This 
type of design 1« r«ry critical to 
manufacture. It mum bars r«y «r«n 
fault free yarn as erery irregularity 
shew« up in the fabrio. Thi« deelgn 
1« often refered tout pick & piok, 
a pirn head or a «harkeklng. 
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A furtnor atop,in the use of vertical 
an ho ri eon tal hairlines on plain 
weave lo shown at the rieht. This 
design le known as a parquet effect. 
It will be noted th»t the plain 
weave starts - mark 1 - miss 1 on 
the first pick ai»d is the same 
throughout the desini, ¿he change 
over from a vertical to a horisontal 
hairline in achieved by changing the 
order of . arp colouring ana the order or weft oolouring half way 
through the design. That is the f irut ò ends and picks are 1 dark 
- 1 licht und the second 8 endo und picks are 1 licht - 1 dork. 

Four Poxtod Star iSffeot    ? 2 x 2 Koundstooth 

If a colouring plan of 2 dark - 2 light is used 
on plain weave a four poixted star effect results 
as shown by the example to the right* This is 
also sometimes refered to as a 2 x 2 Houndetooth 

The Glen Check or Glen Plaid 

An ever popular design in plain weave for oil 
types of apparel is the Ulen Check or Glen 
Plaid, A small section of this design is shown 
to the right. Basically this is a combination 
of the 1 dark - 1 light oolouring plan and the 
2 dark - 2 light oolouring plan on plain weave 
with the firot pick weaving - mark one, miss 
one. A |len Check can be made in any sise of 
repeat, however the most popular sise is 
about 1" of the 1 dark - 1 light or ground 
area and 1" of the 2 dark- 2 light or over 
check area in the warp. In the weft the ground 
is made longer than the warp by about 255* and 
the orer check ie left about square or about 
1% longer. On examination of the Glen Check eolour and weave effect 
it will be seen to be made up of four distinct patter areas. A 
lxl Vertical hairline which is always known as the ground. A 
2x2 Houndetooth or Pour Pointed Star, a vertical Saw Tooth effect 
and a horisontal Saw Tooth effect. 

The Birdsoyo Effect 

If the Blraseye weave giren at No.46 on Pace 20 
ie coloured - 1 dark - 2 light - 1 dark in 
both the warp and the weft, a spot effect as 
shown to the right is the result. It will be 
notioed in this effeot that there is a light 
ooloured oross and a light ooloured square 
alternating in the warp and in the weft direction.During weaving 
and Finishing the dark ends roll to cover up the light ooloured 
equare and a small oircular dot or birdscye results. This colour 
and weave effect is quite popular from time to time. 

É «tanilarrt Design procedure For the Development of Colour and ¿enva 
J£{j£eçjj£ 

A good method often used in the development and search for new 
colour and weave affecte ie by the use of a Jacquard loom and 
a section warp with several different orders of oolouring. The 
procedure is as follows. Utilising a Jacquard loom which ae a 
straight tie and 308 hooka a warp is made and put into the loom. 
If the loom is 48" wide tne warp oould consist of 12 aeotions each 
4" wide. £aoh seotion aa a different oolouring plan, the orders of 
colouring can be any whioh the designer thinks will produce good 
effecte. The colours used are Black for Dark and inite for light, 
then the warp has been entered in the loom and Is ready for waving 
the procedure ie to weave four or five inches of as many different 

• ¡••LIliHIl It IUI    «l«    •!••   |l KB  •  I • •  •   • aij  aca «*• 
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.!!   .  . t .   a   a - - .' a  . . iinrrnr" i r      ,i a   a  •  •  a   a   a ara ai a  an 
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colouring plans In the weft aa possible. Tuen the weave is changad 
by ueane of the cards on the Jacquard and all the weft colouring 
pi ins »voTen over again.  Prooeding in thié manner aa many different 
vroavea au possible are tried out in combination .vita the warping 
and welting orders» Care should be taken that the weaves used are 
similar in construction however this io not critical aa endo or 
picks will be adjusted if tnoy are not  sufficient, during later 
development. 

After weaving is completed» the sample fabric ia finished and then. 
all the samples are out up, each being numbered very carefully in 
order to identify» the warp section from which it is out,  the weft 
colouring plan and tho weave used. This numbering must be done vary 
acurately. For example with a 12 seotion warp, 20 different orders 
of wefting and 16 different weaves, 3840 different colour and 
weave effects will be obtoiaed so it is very important that they 
do not become mixed after they have been cut into small swatoheso 

¿a it will be found tnat quite a number of the résultant pattern 
effects are very similar and some even almost identical,  the next 
step in to G^oup thorn by visual examination« After this a more 
close inspection is given and the ones which appear worthy of 
further attention and development are separated« It is a very good 
polioy not to throw out any of the samples» but to mount them all 
in the order they were woven, in sample books« There is then no 
necessity to have to make them again« AISO the books are always 
available as a scource of reference and eventually a big library 
of colour and weave effects can be built up. The use of black  .nd 
white yarnu in warp and weft is to show up the reoulting pattern 
in the best contrast« 

After the best designa have been selected, they are then developed 
further in suitable colour schemes for the intended market and any 
adjustments in ends and picks per inch''cm. are made in order to 
cone up with a nice fabric with the required amount of weight, 
firmness and drape« Calculations for war^ and weft setting ana 
for fabric weights will be dealt with later in the manual«  This 
mrtnod of developing colour and weave ee.ects io used quite 
frequently and some mills have very large numbers of samples t^ 
which they constntly refer and this collection has been built up 
over several years« 

.ü-.Vü  JOüBIii iTICÍIo  FOR CHECKS 

Checks made from Jtrlpea«   -he uethod of 
doing tuia  Is ".lEövm lo the right, lake 
a íjiv n    tripe design indicated by the 
brackets *A|  'B'  ana 'C*.    i'raw vertical 
lines at the joining of the various 
weaves and on these vortical lines uark 
off spaces similar to the various widths 
forming the o tripe,  ¿hese v/ldt' - must 
not be less than the measurement of the 
warp stripes, but can be longer. On these 
marks draw horizcr*ol lines the same 
length as the stripe design. Vhio gives 
the skeleton cf the check design which 
nao to be built up from the various 
weaves used in the stripe. This is done 
by alternating amen in the various 
segments«  .There possible it is preferable 
to a*ke the joinings cut oleenly« 

io the rigai is shown the completed check 
design which is built up from 2x2 twill, 
2x2 reverse twill and 2x2 hopsaok.  It 
will be noted that all the joinings or the 
oheok cut cleanly« 
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Check effeote in single cloth can be made by i 

1) dolour or yarn only, the weare being the same throughout» 
2) Weare only, the eolour being the same throughout* 
3) A combination of colour and weave, 

on both* 
the effect being dependant 

• ••• ••• ••• ••• 

* • ••• ••* ••• •• 
• • *• ••• ••• ••• 

••• ••• *  •   •   • 

.rut .•.'*•* 

The exaaple to the right ie of a 
Blmple check mede by weave only. 
Using a oombJ nation of four end 
warp sateen tnd four end weft 
sateen, the oheck effect is 
produced b¿- the contrast between 
areas of warp face and areas of 
weft face. If woven in a solid 
colour or monotone, the contrast 
between the weaves would be quite 
sufficient to make a neat check* 
If a combination of black warp and white weft was used an almost 
solid black would reuult in the warp sateen area, while the weft 
sateen area would be almost white or v«?/ light grey in appearance« 
If a worsted upun warp was used with a woollen opun weft, and the 
fabric raised after finishing, tue weft being woollen could be 
worked into quite t> long pile, whilst the worsted yarn with more 
twist and uore resistance to raining would be leas effected thus 
giving a nice contrast* 

••a  ••«   •       •        *       * 
IB!   •••••• •••  •   •      •       •       a 

A check made from 3x3 twill and 
3x3 reverse twill is illustrated 
on the right. This weave was very 
popular for use in coatings as it 
elves a little more weight than 
the tighter and more common 2x2 
twill weave* The change in direction 
of the twill is quite sufficient to 
show up the check effeot in a fabric 
which is all one colour or a piece 
dyed fabric. However a combination 
of light warp and dark weft looks 
very interesting in this type of 
design. 

Surfaoe in weave giveB a novel 
conbination for developing a 
check effect* The illustration to 
the right shows a combination of 
a 16 harness Ü3 sateen and a 16 
harness crepe weave. The crepe 
weave being rauch tigli ter than the 
sateen weave would create a 
raised surface or blister effect* 

is. 'ii. -is« -.u- 
"!:. •::. •::. :x A 

•::. 

••*       •*•      !••       ••• II       ...      .ii      • ••• i       ...      m.       ..    ••• 
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I.    •••• ••• •a i        • « ii 
:!"t .s : •-:.. 

,"T. 

Sa     •   •    •••••••  •••••••••••• •a . a •••aa.aMa   aaaiaaa .*••    •••••••*•••«•   •• 

Any number of different  weaves can 
be used in combination and an 
example of four weaves placed 
together to make a check is shown 
to the ri¿jht. It should be noted 
however that the more weaves toat 
are used in the conbination,  the 
more complicated in bec***« Ptëêt 
a neat clean cut at the ed¿e ofeach 
weave* Also the more weaves that are used 
the larger the repeat and not all of 
such, conplex designs are draft able 
so would require «leaving on a jacquard 
loon. 
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•   •  •••••• •   •   •   ••••• 

HOPüACKS A¡;0 BAKI^ÏCORN w¿ÁV¿S 

Apart frost the standard 2x2 noaaok weave, hopeacke or barley- 
ssisrsy^Jii ••? i?*9. m-*-¿ x 3*4 * *. 5 x 5. e rìì., 
K^TÎIÎ    *? *£* 8ÍM 2f îhe *°P»aok *•••• oeta bigger the etruture 
STSS!" SÍ^°k?Í4dU# to tûî, incr,Min« len6*h of «•• warp and wart ttoata.  When this oooure the atructure can ba tiüntened up by 
lnaartlno atitohea in auitabla poaitiona. These atitchee may be 
foracd by eitaar ainklng the warp undar the waft, or lifting the 
waft ovar the warp, or a combination of both. 

The first example shown to tha ri^ht la a six 
and alx hopaack. A» thla would weave very 
looeely two rowe of atitohea axa Inserted to 
tighten It. Tha first row, running from the 
bottom left of the design to tha top right 
ocneiet of ainklng the warp undar the weft 
for one float. The other row of stitches 
running from tha top left to tha bottom right 
of tha dealgn are made by lifting the warp 
over tha waft in uingle stitchee. The completed 
design la shown below the original. 

The aecond design to the right shows a eißht 
and eight hopaack. ¡1ère two rowe of stitdes 
are employed in stead of one to gire more 
stability« 

design three, again to tha right is on a 
repeat of 14 anda x 16 pioka. This ensures 
a neat out all round the design. In this case 
as wall aa inserting a single row of 3titoheo 
{art of tha warp hopoaek is transposed onto 
ha waft hopoaek. 

The fourth example shows an example of a 
fancy hopaack. The hopaack effect is 
built up on a diagonal 30 that tha number 
of long floats is eliminated. 

On the right a three and five hopaack 
ie shown. This is stitched alternately 
to the left aud then to the right. Thla 
ia a wall balnoed atructure. 

five and aim hopsaek with atitohea alternating 
to tha left and then to the ri¿ht is illustrated 
by the design on the right. 

Six and òix hopsack oan be atitched with double 
rows of alternating atitchee.  see example on 
the right.  This of couroe will give a muoh 
finer structure than the example of 1 six 
and eix hopaaok at the top of thie pa¿.« whioh 
only as aingle rows of stitehaa. 

On the right there ia an illustration of what 
wae originaly an eight and eight hopaack. ?hia 
ia tranafomed by 3titchea and • amali section 
of three and three hopaack to gira a novel 
and different type of hopaack. 

A further example to the right illuetratee 
how a new weave oan bf created by moving 
sections of the warp aopaank into the weft 
and viae versa. Then the wear«« is atitohea 
with a double row of stitches to ensure 
stability. 
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¿lOri Vu  .Juui A  Ui^LÜ*.   iVtük A  JiOFT iu.i) PüG  rLAi. 

Thirj io accomplished in tue revente manner fron the drafting of 
a deui^n which wau explained earlier starting on page 35.  I? a 
Pe¿í Flan ia given together with a oraft and the Peg Wan works 
every harness ,   tuen some kind of design will be produced. To .vork 
out the design proceed an nhown in the example below i 

iiuiaber the VíUYICAL rows of the yo¿ plan and the HURIZOHïAL rows 
of the draft witn tho corresponding number.  However many rowti there 
are in the peg plan, there auut be the saao number of harness or 
ahoi'ta In the draft, e.g. if there are 3 endn in the peg plan there 
must be 8 harneas in the draft. The first vertical row in the peg 
í;1CJI and the first horieontal row in the draft are numbered alike» 
¿lumber 1. ïhe oecond vertical row in the pe¿ plan and the second 
horizontal row in tiie draft are dumber 2 and so on until all the 
ends in the peg plan and all the horieontal rv*3 in the draft have 
been numbered to correspond. To make the design, where ever a mark 
appears on the first harness mark above it tue corresponding lift 
shown in the peg plan.   In this case it ia mark 2 - mies 2. Then 
go to the oecond harness and report  t.io procesa again marking in 
the lifts shown on the second vertical row of the peg plan above 
where a mark appears on the second harness,   the lift this time is 
miuB 1 - mark 2 - wise 1. Proceed in this manner until all tue 
harnesses have been filled in and then the design is complete« 

Below to the right in shown an example of a special draft which can 
be used to alter the weave and deaijn in a looa by merely changing 
the peg plan. This i¿  used quite often in sample manufacturing to 
enable several designs to be woven or. tne same warp and save product- 
ion time, ün a straight four harness draft, throe «arpe would be 
required to weave the three designs»  2x2 twill, 2x2 Hopsaok 
and 0x8 herringbone.  However the fabric structure,   ( ¿nds and Picks 
per inch/cm.) must be ouch as to accomodate the changes in the 
weave without producine an unnatinfactory cloth, either a loose 
fabrio or one wnich is too tight and boardy.  In the example shown 
the hopsack would be probably too loose if woven with the same 
construction as the twill however adding ono pick in an average clotn 
would compensate. ïhe Oía herringbone would in all probability 
weave and finish quite jatiafuctorily using the same construction 
as the twill. The clean cut every 0 ends however does tends to make 
the fabric weave tighter and the designer may decide to take out 
a ^ick from the construction. 

••••••• •••••••• •••••••• •• •    ••     ••    ••     ••••••••   • ••    ••     ••    •••••••••••• i.     •••••••*•    •• 
i    ««••••••••    *• ••••••••••  •• 

••   ••••••••   •• I 
• •••••••••a    •• 
• •••••••••    • •• 

On examining this special draft it will be noticed that the ends 
aro dru..** through the harnesses 1 to 4 for the first eight ends and 
5 to 8 lor the second eignt ends. Peg Plan A to turn right of the 
draft would weave 2x2 ¿will.  Peg Plan B would weave Fx 2 hopaock 
and Peg Plan C 8 x 8 Herringbone. It should be noted that although 
2x2 twill and 0x8 aerringbone would nor-ialy be drawn 4 per dent 
in the reed, in this case they have t-> be drawn 2 per dent to prevent 
rolling or twisting of  the ende woen the 2x2 kosuck ia being 
woven. 
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.«. further GTMI.^IQ of u :iu£ a asocial droit to weave nore than one 
de.iir/- ic ;:)io..->   brlo.v« '¿'hi;; i.   on 16 harnooa a/tin with the enda 
brine drawn ia ßroap.! of eicht, ¡.owover if larger horringbonen 
arc reati Ire'' t.'ic jroup    of ondi; cui bo larger, jcor inutanco if 
the end:; were dram 1  ¿o 4 Tor 1C ends inutuad of U«  5 to 6 for 
10 ends  ai:d no on. ïue draw would otill weave 2x2 twill with pec; 
plan A,   2 x 2 hoaook with pog plan B,  but with pog plan C it would 
weave 16 x 10 herringbone instead of i> x o on it iu nor/,    ith poc 
plaji i' it would weave 32 x 32 üerringbone iiiutond of 1C x It a." 
it  ..ould riti, the drav: a3 i;hovm. 

;|;:;;¡!:¡¡! 
-H--±+±-±- - 

U    .1     I 

-4+  
¡J+j1 > ::T:-T" " -it  
now to -L lud „etuer o uiven Dealt31 Coa be    ovon on a Given ¿».raft 

The i'irot tiling to chock is that the draft lu a multiple of a 
couplet© repeats of the design given.If the deoign dooc not divide 
Into the nuraber of endo in the draft,  an equnl nunber of tinec 
then It con. ot be wovon on tiiat. draft. IJ- the exauplo below the 
deuigu A repeats on 7 enda.  Viie drnft io 031 42 end.   00 ao 7 dividea 
luto 42,   b tinea it in alright 00 fur« £lu   design io nor/ narked oat 
for the full 42 ondo above the draft« Kunber each shaft of the draft 
from 1 uuwardu,  then nuober each end In the design accordine to the 
nuaber of the ohaft or harness* on which it io drawn...xanine the 
design V^JCf oA^uin' und if all ends bearing the sane number weave 
in exactly the neue manner then the dcoi.n can be woven with the 
given druft. If all endo do aot work alike,  it may be that the 
starting, point of the design lo wrong. In order to find the correct 
storting point otort with the o oc end end of wenign A and mark out 
above the druft for tho full repeat of  ',    undo, number oaoh end 
again according to the harness ii io drawn on ir. the druft« ne-chock 
to compare all enda on tho nane harnea ' to nn^ if they weave alike« 
If they do then it is alright and a pes plan can bo iiade. If 1:01.1c 
of the ends on the uano harneas are different, then the draft iu 
no good« After chocking all starting points of the design«  if no 
situation is encountered where all the endo drawn on each respective 
harness «re tao oaue, then the do ign cannot be woven on the dra't« 

•••      •••     •••      ••• 
•ir   .:r  .::-   .::• 
••    •••    •••    ••• 

•••   •••   •••   ••• 

•••    ••• ••••••• •••    ••• ••••••• ••• aia       •••••• 
•!•••••     19a ••• If" all ••••••••   ••• ••• ill 

•   a   a.a   •.•••••a   aa   •   • » • •, •   aaïiaaaâSaSafiaaaaaSaàuâà! 
aa.i.fi.aaat.ia   a a a'•   a  aaiaaaaaaaaaaaaaaaaaaiiaai 

J 
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It ¡mould be notod tuut a whipcord weave is boat produced on cui odd 
nuuber of uarneuooa,  -bo uovo uunber ui a i/nipjord weave ìJ ¿jeuoitilly 
a uove of two   ( iuk   )• Vhu Liui-i oaarauerijtio of  ¿hin type of veuve 
that it uiiows on tue ¡jurfuoe of the x ab rio tu a ueries of diagonal 
ribj or twill.j  of a prouin.;nt character,   jc^ax-tttea by jure o*- lau : 
prouinent lineo or outs, m« twiii» or co^i.j ¿re f jn..üd by _xoupin£ 
the threads and bringing Liuna ou tue ¡juriaco in a uorioa of iorp 
floats Lo io im a twill at an uuutc „uijle,   iiic twill io aooentuutcd 
in un¿,ie au well aa pi-OLiiiieifje by í^íOXOC^Jí..^, the warp cottine,  i.e. 
the number oi ond¿ por inun/cw. uj ajainat  the nitubor of pickc.  JLO 
tiio ./orp &ett ia incroa-jod tue pirica aro Jecroxucd to compensate«   Jhe 
uothud of calculating tuia will bo dealt  in the jection on Cloth 
dettila;  luter in the uemual. 

Oejl^u 1 ;/hich ropoato ou 'j ondu and ^icku 
la an exuú^le of a v/hi^oura. .ue warp aikeu 
the tv/ill by floating over seven and' under 
two picks, und as the position of uocn flout 
moves two warp way,   an acute a-iuxed   turili  is 
formad. 

Deoi n 2. 3 -Ú2 id known ua a .iV¿ —JD V^i^ïl/u.' 

vosign 1* 

\ 
or covort and ia one of tao ^oro popular wc^.vee 
uaod for whipcords« 

Deui^n 2, 

Design 3 ouowo a v/nipcord on uix e/^do and pi oka   ,    .      0 this ia   4   ^2 ¿euijn 3. 

Dcoign 4 on aoven ends and picia ii.  a pcpr.lsr 
type of whipcord.     7    Ü 

Deai^n 5 on an even nu-ber of ends and picii.a ß 
is   S   hZ 

Jesi^i 4» 

Design j. 

Deaigp 6 5 ; ¿•2 a^ain OB aa; even no..bar of oiAa 

Jouijn 6» and picks r/ould uhow an increased cut betwecr. 
the twills because  t„»e warp is under the v/ei't 
for throe pickj in each repeat, 
üote.    JOJí^Iü 3 end 5 Leve two picke ili the 
suc¿e ahed and tni^ could result in rolling of 
tlio .veft, an undesirable effect v/hich causes 
weaving probliiuu. Desire 6 although on an oven number of endo and 
picku tiJLiinuten thi3 defect Ly allowing ono pick to show on t^y  lace 
more tiian the  oti.ur. 

Vhe cuts between the twills may be emphasised 
by inserting a ahort binding float bo two en the 
long warp rio uto. 
Design 7 on 11 ends and picks illustrates thie    Design 7, 
this weavo ia 7 2    l¿2 where the tvro float will 

appear to stake the cut between the twills deeper. 
It should be noted that care should be taken to 
enture that the ahort binding floats do not Design 0, 
appear on the surface» '¿he longer floats should 
be sufficient  to roll together and over the 
binding iloats covering them. Design 3 is a 
modification of docijn 6 on 10 endo and picks where a short two float 
has been intrortucod to accentuate the cut between the long twills» 
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á!Üf¡£j'»Í?'  ^î1* í"•*«*" *>* a««»« other weave can be developed between tee whipcord twills. 

Design 9 has lon¿- floats of wert with 
two stitohoa of plain weave bof ore 
and after each lone warp float which 
foros tue cord. ïhese lony floato of Jouira 9. 
weft combined with the stitohino will 
tend to make the separations between 
the oords wider. 

Da«-©» 10 has 1 z 2 reverse twill for 
11 pioka between eaou oord or twill. 
this auain will create a wider Deaitm io. 
separation between the oords. 

Design 11 shows a whipcord on on even 
number (8 z 16) ends and picks. Itere 
the oords are separated by 2 x 2 weft 
rib. ïne olngle jtitch of weft before Jeoign 11, 
each oord of aoven warp floats will 
prevent rolline of the weft. 

Design 12 illustrates now the angle of 
the '.7hipoord twill can be varied. The 
weave   5   -J. + 2 would   ivo a slight 

wavy effect as ill   iveo a 45 degree 
angle of twill while L2 giveu the steep 

design 12. 

Design 13 has an eight float oord 
combined with a four fio* oord. Sals 
will give a thiok oord and a fine oord. 
however as this io on on even number of 
ends and pioko two picks in each ohed ^«oien 13. 
result. To remedy this the four float 
oon be chanced to five» as ohovm in 
the design on the extreme right. 

Design 14 although u« an even nuiaber of 
ends and picks, 12 z 24 doeo not have ^    . 
two pioko in the sao« shed and therefore     eal •" 1*' 
would not oauue problema in woavinc. 

,^15 16 built to çiT« a variation 
la the angle of the twill as is design 
12. here the weave is : 

ill • 2 • 1 

itosign 15, 

111 
here the fabric would be almost totalr 
warp faced. Tho single stitches beine 
oovered by the rolling of the long 
warp floats. 

J 



63 - 

00I13YRÜCTION  0/ HOHnïC0iiB3 

In thie typ« of fabrio,  the etruoture of the wear* causea the 
threads to form ridgea and hol Iowa which ¿ira a cell-like or 
honeycomb appearanoa to the cloth. Both warp and «aft float 
loosely on both aidea of the cloth. These wearea ara suitable 
for towele, bed eorers, quilte and blanket a. They hare also bean 
used very auooeaafuly in apparai and for upholstery. Apparel fabrios 
ara woran quite loosely, the wears being uead for affect only, 
then they are bonded to usually a nylon tricot. This stabilises the 
honeyoomb sufficiently without adding toomuoh extra weight* For 
upholstery the honeycomb effaot girea depth and dimension to the 
cloth. The long floate of warp and filling or waft are bound down 
by girlng the fabric a back coating of latex or acrylic foam or 
simply a plain book contini; without fosa. 

There tore two clasuea of honeyooabs  t 

These fona the oell structure or honeycomb on both sides of the 
fabric and most of them can ba woran from a pointed or cherron type) 
draft» thus reducing the amount of harnessea required in wearing» 

The method of constructing the weare is as follow*. Take one more 
than half the number of pick* on which the design will repeat, e.g. 
with a deoi^n repeating on 8 picks that would ba 5. 

On this number of picks make a point aa in Design 1.    (1) 

Then rareres the point as in uesign 2. 

ri 

' ! (2)   : 4 ëm 

m 
Now fill in one side of the diamond spaces with 
dots, leaving the other diamond empty, see Design 3*     (3) 

ueoign 4 is a larger honeyoomb weare built exactly 
the Same but on a repeat of ten. mis will draft 
down to sis harnessea. 

Design 5 on a 12 x 12 repeat requires 7 harm 

Hots JTrom the abore examplee it can ba seen that either of the 
diamond spaces may be filled in and that one yarn floats on the 
face more than the other. For instance in Deeign 4 the weft floate 
are bigger 9-7-5-3-1 than the warp floate 7-5 -3-1« 

Design 6 shows the method of arranging the ease 
so as to obtain equal floats of warp and weft. 
This ia done by missing a pick before inaertlng 
the rereree of the pointed baae marke. 

Deeign 7 shows the completed design with the warp 
floats 7-5-3-landthe weft floats 7-5-3-1* 
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1 

The design can bo arranged to give equal 
floats of warp and waft also by making 
th« assign on two mora ando than picks, 
this is shown in Design 8, th« method 
of piacine the base dots« 

Design 9 shows the dasign complete with 
th« diamonds filled in« It ouould be 
noted however that till o method when 
oompared with that detailed in designs 
6 4 7 will require an extra, harness to 
produce the sana length of float. 

Design 10 is a larger version of design 9 
and it ohould be notad that in this type 
of design the marks ara inserted in the 
larger diamond spaoea. 

Large hontcomb weaves are liable to be 
very loos« in structura when constructed 
in the ordinary manner. However in order 
to make them fimer • double row of base 
marks may be inserted aa shown in Design 11 
which will draft onto nine harness but gives 
unequal floats of warp and w«ft. 

Dasign 12 shows the way to obtain equal 
warp and weft floats by extending the 
design by two picks giving a repeat of 
16 ends by 18 picks.  This however is still 
able to b« drafted onto 9 harness. 

(11) 

(12) 

Design 13 provides äqual floats in warp 
and weft | it requires 9 harness again but 
the weave is extended by two ends instead 
of picks the repeat being lo onda by 16 picks. 

Design 14 Shows another base used for honey- 
comb weaves. This also    ives on equal number 
of floats in warp and weft but due to the 
way the point of the baa e is off set it has 
to be a straight draft. 

Design 15 illustrates the filling in of the 
warp floats on the base rj.iown in Design 14* 

Design 16 is a larger honeycomb weave built 
using th« off setting of the base dota to 
ensure «quel warp and weft floats. This is 
a 10 harness straight draft. 

uooign 17 on a 13 harnea a straight draft 
shows how to off sat a double row of base 
dote and ensure a firmer atruoture in a 
larger honeycomb of this type. 

(13) 

(14) 

(16) 
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In "rVi'ìirY honeyoombe ouch a* Dooigna 1 through 17« the ridges 
in tha fabrlo ooour where the luug floate of warp and waft aro 
foraed. Sha hollowa In the structure ora foraed whara tha threads 
Interlace mora tightly In plain weave order.for exanple looking 
at Dealgn 17 ca Paca 32» a ridge la formad by tha firnt end o-id 
also by tha first piok. Tha ridge ^arceu Into a hollow as it 
prograaaaa towards tha ©antra of tha weave ubera fiva anda and 
platea lntarlaoa In plain weave ordar. In finiohine puckering oooura 
an eraphaoiees tha ridges and hollows. Although tha desiens are 
oonstruoted on a diamond bass, tha call fomationo In tne cloth 
ara rectangular in shape. 

These weaves are quita different from Ordinary ttoneyoombeo in 
construction and hero to be woran on a otraient draft» Also the 
number of threads In a repeat must be a mtltlpls- of four« 

Design 18 shows the method of setting 
out a basa for a Brighton Honeycomb. 
A diamond io first made by Inserting 
a single row of bone marks fron left 
to right« and a double row from right 
to left. 

(10) 

MM 
•la • ••• • ai 
aaaa aaiSa • aai 
aia aaaaaaa a ai 
!* • ••••a  a a 

Deal,» 19 la the completed weave. So 
obtain this, marks are added to tha 
double row of base marks to make amali 
dlamonda in tha rieht hand oorner of    (19) 
each diamond apace« A oinilar diamond 
formed by waft floats being left In the 
upper and lower corners. She length of 
tha float of the cantre thread of each 
amali diamond spot la 1 thread leas than 
half tha number of thraada In the repeat. 
As this design is on a repeat of 16 ends 
and ploka tha longeât float would be i 
16 • 2 - B - 1 -7. 

In the sema way as ordinary honeyoombo the Ioni; floate of warp 
and weft for« vertiool and horizontal ridges In the fabrlo 
when a Brighton honeyoomb weave is used. However tho difference 
Is that Brighton Honeycombs have two largo and two amali calls 
In each repeat. Vhe large cells or hollowa ore formed where the 
double line of base dots crosses the single line. The snail 
hollowa are formed In the oentre of each diamond space. 'Jhe 
Brighton structure is a omo times made with two thiokneoseo of yarn. 
arrancad oo that the thick yarn la inoerted whero the longest 
floats of warp and weft are. This sorves to accentuate the ridge. 

Design 20 la an example of a larger 
Brighton Honeyoomb on 20 ends and ploka. 
This of couree is a 20 harneas straight 
draft. (20) 

a                     i 
a                 ai 

a  a             aai 
aa a       a aai 

a 
I.           a  a 
laa       a aa 
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aaa   a   a. aai laaaa  aaaa 
aaa       a   aaaaa a  aaaa 
a.           a  aaa •       aii 
a                 a 
a                 a 
aa            .   a 
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• a           aa 

• a            aa 
la •      aaa 
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a a            aa •                 • 
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CuaöTHUCYIUÜ UF CûKJLSCKi.i   «¿AVi.:• 

Corksorew weaves are really twilled riba and can either be uoed 
alone or in combination with otner weaves•  Tney can be made to 
produce either a warp or weft surface, and they are most regular 
when constructed on an odd number of threads* 

Ordinary warp corkscrews are contsructed on a sateen baa« and 
tue move number 11.Is two plus counting weft way* ïùo examples 
below snow a seven end sateen, a nine end sateen und on eleven 
end sateen base* 

7 £nds ¡Sateen 

:i 

11 ¿Ad óateen 

To make a corkscrew weave on one of these bases, marks are added 
vertically on eacn sateen base dot until there are one more mark 
tnan there are blanks, for instance on the 7 end sateen there are 
four marke and three blanks on each end. The completed weaves 
are shown below* 

7 ¿nd Corkscrew.        9 und Corkscrow.        11 ¿joda Corkscrew. 

The diagrams below are of the first and second picks of the 11 
end corkscrew, ¿rom an examination of these It will be seen that 
the face and back are nearly alike, the warp predominatine on 
both sides of the oloth. 

lot Pick of 11 und 
Corkscrew. 

I I  I  I  M   I  I  I   I   J   1   I   ,   l 
jatMjQtjtlx : 

TrmffnWnrF 

2nd Piok of 11 ünd 
Corksorew. 

• • • ••• 
• •• 

ïrom a study of the above examples it can be seen that the 
corkscrew twill is formed by alternate ends on face and back 
enclosing the ends in the middle. The odd ends fon the twill and 
the even ends fona the similar twill on the back. The picks being 
enclosed by the ends* The erossing of the ends fron face to back 
and vioe versa forms the outs* 

Corksorew twills may be made with warp threads enclosing or 
covering the picks or the weft picks enclosing or ooverlng the 
warp threads and these are known as warp corkscrews and weXt 
corkscrews respectively. The long floats on face and back will 
roll together and form a warp or weft surface as the cae« mar be« 
This results in firstly one set of threads only showing on the 
face and secondly, regular and equal cuta and twills. 

The diagram shown at the right 
indicates the way the) first and 
second thread of the 11 end 
corksorew weave interlace* It 
shows clearly how the weft will 
be totaly bidden in the centre of 
the fabrio atveen the two sets of 

mim 
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If it la desired to male« a firmer construction the weave nay be 
stitched in plain wear« order ae shown below. The long warp 
float a will still roll together to fona a oontinuoue twill, 
covering up the stitches on tne face. However the floats  on the 
back of tne fabric now.-»aye plain. 

11 End narp 
Corkscrew with 
Plain Weave 
Stitching. 

i/ii^ram 
snowing the 
Interlacing 
of the 1st 
it 2nd. threads 
of the 11 end 
corkscrew with 
¿'lain Stitching. 

The  following weave samples show the seven and nine end corkscrew 
weaves with Plain ».«ava Stitching inserted. 

7  and oorkacrew 
with Plain Weave 
tlgát stitching. 

9 and coraorew 
with plain weave 
tight stitohing. 

In place of plain weawe, a stitch of a longer float may be used. 
These longer stltchea aa wall aa tightening up the fabrio give 
it a bulkier and firmar handle. 

9 end oorkaorev 
with two float 
otltohes in plaoe 
of plain weave. 

The weave Illustrated to the right la a special 
corksorew on 17 ends x 12 picks. An extra end 
has bean inserted every three. Thla weaves three 
up and three down and gives a firm and bulky 
handle to the resulting fabrio« 

ATD Corkeorews »hioh fleoeat on An JSvan number of ¿nda & Picks 

In constructing warp oorksorawa which repeat on an even number of 
ends and picks the method of making the weave is modified« The 
examples below show the baa« marks for making the weaves on 6 
pioka and 10 picks respectively. 

Baus e Dote for 
e Corkaorew 
Weave on 16 
ends x B picks. 

Base Dots for 
a corks'*rew 
weave on 20 
ends x 10 picks. •HíinillínnTl 

It should be notad from the above,  that the repeat of the weave 
is on twice as many ende as pioka« • line of base marks as 
lndloated by the eroasee ia put on the odd vertical spaces, the 
•ovo number being 2 plus, weft way« Than a second line of base 
•arks shown as solid red squares le put on the even vertical 
•paces aa centrally aa possible• The designs are then completed 
by arranging each vertioal epeee with two more marke than blanks 
aa shown below. 

Corkaorew weave  Ea^BRSfil Corkscrew weave 
on 16 ends z 6    HeWBBHMJi on 2U ends z 10 
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Corkscrew «tarta repeating on an aran number of enda and picks 
can also be uade on the bas« illustrated at the bottom of Page 
55 but havin,., the number of marks equal to the number of blanks 
as indicated below :- 

To the rieht is an exampls of a oorkecrew 
weaTe on 20 ends x 10 pioks. This has the 
number of marks equal to the number of 
blanks i.e.  the warp floats over 5 and 
under 5. 

Many more weave can be mads on the corkscrew principle for example 
the angle of the twill can be varied from the nomai shallow angle 
to 45 decrees and steeper» Also the threads which appear on the 
face can be changed and combinations of warp and weft corscrews 
designed* 

On a 6 end 115 sateen base a 45 degree 
twill angle is obtained. s«e weave on right. 

With a 13 end li8 aateen used as a base 
a very steep angled twill results as 
oan be seen by the exampls on the right. 

In the two corkscrew weaves illustrated below, an undulating type 
of twill is obtained due to the grouping of the base dots. 

13 ¿nd Fancy 
Corkscrew Heave. 

19 £nd r'anoy 
Corkaorew Weave« 

On the rieht is a further example of a oorkserew on 
a 18 end x 10 pick repeat.  This gives two different 
sizes of twill« the larger ¿sing a warp float of 6 
and the smaller a warp float of 5. 

One twill can be made to run at the nomai angle 
while the angle of the other twill oan be varied. 
The weave to the right on 16 ends x 8 pioks ehows 
this. 

Bslow are illustrated two further examples of variations in 
oorkserew weaves combining warp and weft twills. The closing up 
of the warp twills will shorten the wert twills to some extent 
but allowing the weft to float on the face emphasises the cut. 

This weave to the right 
demonstrates the 
combination of warp and 
weft twills at a 45 
degree angle. 

On a repeat of 16 
ends and 8 pioks 
the weave on the 
right has a series 
of warp floate of 
^separated by 
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mrther exanples of xanoy oorksorew weaves are illua»rated 
below« ïo the left a weave la shown which ocebineo four warp 
oorksorew twills, ine illutrutlon on the riclii   nowo a «Rave 
incorporating both warp and weft oorlcaorow t..ilio. 

and ..¡ion .¡no 
;rew iwllla are exactly the opposite to warp corkscrews 
inde on a odd number of threado aro constructed on a 

oateen baoe counting I-+2. ;,.arkj are thon added to tlio base marks 
horisontolly and as these marks equal warp, the nunber of uarko 
on each norir.ontal a^iice anould be one loss than tho nunber of 
bl.uüco. *men the weft eorkscrow repeato on and even number of 
toreada t..o weave will have twice »3 uais<; picks an ends* 

•••A'atpJ Of i^JJüL.C ViULAÏ tr ¿JWJÜI liJ x'n- £U,.Lj .«i^YL ¿¿7ù 

CüLOUKl.,G 

In colour and weave of feote difforent patterns can be obtajuiod 
in one order of colouring and one weave by chanoine their 
positions relative to one another, 'ihio in illustrated in the 
tnree examples below, ine v/eavo ur.ed is two x two nopnaok on the 
o«ne footing ur ¡itartiaü point throughout, i'he onange in effect 
is ob toi od by ciian¿',in¿; the ordor of the four and four oolourinc* 

:i2PCLi ¿ISSO* 
.larp Jolourin^ 
4 -wck - 4 Licht, 
ileftuOlourin^ 
4 Jar* - 4 Lj.çnt, 

norp wolourin¿:, 
4 uarls. - 4 Jjifíht, 

•oft Colou'.inG 
1 Licht - 4 Jark - 3 

Harp Colouring, 
3 licht - 4 Jark - 1 Light« 
¿'eft Colouring, 
1 Ußht - 4 Jark - 3 Li^t 
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To «hang« the colour and weare effeot without «ni«ig«.ie the order 
of colouring, the footing or starting point of the weave must 
be changed. Below aro thro« further designs obtainad using tha 
two z two hopaaok wears, tha order of colouring in each oaaa is 
4 dark - 4 light in warp and waft. Tha ohange in deaign is 
produced by the ohange in starting the weave. This is » 

Effect 5. 
Weave 2x2 
Hopaaok. lat 
end - miss 2 
- mark 2. 

¿ffeot 4. 
Weare 2x2 
Hopaaok. lat 
and - nark 1 
- alee 2 - 
•ark 1. 

Sffeot 6. 
Weave 2x2 
aopaaok. lat 
and • adaa 1 
. mark 2 - 
alsa 1. 

Olaaaifloatlon of Colour and *eave ¿tfeatg 

The order of colouring of colour and weave effects may be claos- 
ifiad as follows : 

1) Simple warding and wafting, the order of warping may be 
different from the order of wefting, they may both, be the 
same, or the order of wafting may be different from the warp. 

2) Compound warping and simple wef ting. 

3) Simple warping and compound wafting. 

4; Compound warping and oompound wafting, both may be the same 
or one different from the other. 

The following table shows tha type of design produced in each type 
of combination. 

Simple Wafting. 

Oompound sarpiñg" 
a Simple Wafting. 

?r* isai"• fas*— 

Simple Warping í"~ 
Compound Wafting. 

Compound Warping"«" 
Compound Wafting. 

Patteren. 

Stripe 
Pattern. 

Croaaover 
Pattern. 

Cheok 
Pattern. 

Pattern. 

Stripe 
Pattern. 

Cheok 
Pattern. 

TJE55S  
Pattern. 

ÜBE *"T> 
Pattern. 

Cheok 
Pattern. 

Cheok 
Pattern. 

Cheok 
Pattern. 

Hairlines 
These consist of solid vertioal or horisontal lines in 2 - 3 or 
mora eoloura and the term "Hairline" is used to distinguish designs 
in which each line of colour la equdto the width of one thread. 
The moat basio example of the single hairline and ¡>erhapa the 
most oommon is the lxl hairline on plain waave, examples of whioh 
are ahown on Page 41. The finer the balline the more oritioal is 
the problem of unevenneaa. In the plain weave hairline very evenly 
spun yarns are required to produce a satisfactory fabric all yarns 
used in this type of design should be tested for evsnness on the 
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evenness tester and unsatisfactory and irregular yarns rejected* 
The contrast between the light and dark yarns emphasises any 
yarn faults black and white being most orltioal. As the oontrast 
is reduced imperfections in yarn are less notloable. 

To the right is an illustration of 
the Uayo or Campbell Virili with a 
warping plan of 1 li^ht - 2 dark - 
1 light. Tne filling or weft plan 
bein¿¿ tue saue» This gives a 
double line in tne vertical dreotion. 

If a 3 x 1 ¿will has a warping plan 
of 2 licht - 4 dark - 2 light, with 
a weft colouring 2 dark - 2 li^ht 
another vertical stripe is produced 
(see right) 

¿ho ¿hepheraa Cheok. 'x'his io a very 
popular design in its plain fona all 
though it can be combined in a multi - 
tude of fürwo with overchecko. dimply 
it is 2 x 2 swill with the first 
toread weaving 2 up - 2 down and 
both the warp and weft oolourin,, plans 
are 4 light - 4 dark, (see right) 

A variation on tne shepherds cheok 
can be obtained by uain 2x2 twill 
- 4 x 4 herringbone as shown to the 
ri^ht. It should be noted that the 
11.B. starts with 2 reverse then 
4 straight tirili followed by 2 reverse 
to oomplete the weave* The warp 
oolourlng is 2 dark - 4 lignt - 2 dark* 
«hile the weft is 2 light - 4 dork - 
2 lignt* This onanges the fora of the 
oneck to a four pointed star effeot* 

Birdseye and ¿pot effects 

The weave and colouring plan used to obtain a birdseye 
effeot is illustrated on the right* This is a 8 harness 
crepe weave. The effeot in the fabrlo is for the siaall 
square spot to dissapear completely whilst the oross 
shaped spot becomes perfectly round. This is oaused by 
the way the three floats in the weave roll together* 

A larger spot effect produced by using a weave 
derived from 3x1 revere twill and 1x3 straight 
twill with a 1 light - 2 dark - 1 light oolourlng 
plan is shown, (see right)* 
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A novel spot effect using plain weave with • 
warping plan of 1 li^ht - 1 dark - 1 light, 
and the opposite In the weft that is 1 dark 
- 1 light - 1 dark is illustrated to the 
right. Tnie gives an interlaced effect 

In these designs vertical and horizontal lines 
of colour form slgsag lines which run in a 
diagonal direction. The most popular fabric to 
use this effect is shown on the right, 'i'hls is 
a simple two z two twill with a warp coloring 
1 dark - 1 light,  the weft beine the same. Utilising 
a spun yarn for the dark and a silk or other 
filament yarn gives a very beautiful effect for 
a sens suiting fabric. 

A larger step pattern results from ohan, ing the 
weave to 2 x 1 twill. ïhia effeot illustrated 
right also produces a rather steep cross twill. 
It should be noted that step effects renulting 
from twill weaves ueualy run in the opposite 
direction to the twill. 

All Over jjfteoto 

This type of colour and weave effect results 
from arranging the repeat of the colour plan 
and the repeat of the weave on such a number 
of ends and pioka that wto or more repeats 
of each is required to produce one complete 
repeat of pattern. In the exauple to the 
right tne weave is 4 x 4 twill, wnlle the 
colouring plan ia 3 light - 6 dark - 3 light. 
Therefore three repeats are required in the 
weave with two repeats of the colouring plan 
before the full effect can be seen. 

••••.'Win!.      .]•• 
••• 

I IT    si?*"   !î:"    Ï* 

__.-••••     ••••-.   ••••,-.- 

To take an example from the table given on Fa e 58,  a combination 
of a simple warping and wefting colour plan with a stripe weave 
should give a stripe pattern. As will be seen from tne example 
below this is correct. Tne two different weaves forming the 
stripe weave are shown to the left with the resultant colour and 
weave stripe to tne rignt. 

Warp Col our in,   Plan. 
2 Light - 4 Dark - 
2 Light. 

«eft Colouring Flan. 
1 Light - 2 Dark - 
1 Light. 

SE 

ia.      •  ••    aa 
•ai' • a 

s.:si« .»s M 

M0T|¿ üxtra care should be taken when checking the correot 
starting position for tne weave and for the warp and weft coloring 
flans. Aa will be aee from tue first examples on Page 57 and Page 

8 some of the effeot s can be very similar, fhen examining tne 
first few inches at the start of weaving a sample or production 
places the lift of the first pick should be examined very thoroughly 
aa quite often mistakes are enoountered. Also it should always 
be remembered that the bottom left hand oorner of tne peg plan 
ia marked in some way to ensure that it is not read the wrong 
way up. 
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With a siepi« order of warping 
and wafting i.e 1 dark - 1 light 
and a oheok weave, a ehaok 
design .vili result aa the example 
on the right ahowe. The oheok 
ia also broutait about by reversing 
the order of colouring that ia 
changing it to 1 light - 1 dark 
where the cheok ia required. The 
oheok weave a four and four 
stitched hopaaok ia also shown* 

• "•••• <• 

• .. -••> 
••••>'•• '"• 
•M...... 
•it    ••.;• '• 

Tir" 
••••• • • 

•B * •• 

•••.'• - ••• 

If the olouring on the above four and 
four stitched hopsaok ia changed to 
2 liglit - 4 dark - 2 light a large 
four pointed star effect ia obtained, 
ïhie change is illustrated to the 
right. 

TUE rj^HUD OP ANALYSING COLOUR & WEAVE EFFECTS 

It may be necceasary to analyse and colour and weave effeot from 
a piece of fabric,  or tue designer in searching for now and novel 
effects nu<y drew some out on point paper, then analyse then in 
order to find the beat way of weaving then. The method used for 
produolng the weave is as follows  t 

1) 

2) 

examine the colour and weave effeot vary closely and seleot 
the moat likely warping and wefting colour plan« This is 
done by narking each end according to the colour which 
predominates on that end. Then each piok is marked according 
to the colour which predominates. In the example shown (Fig. 1) 
which is a step effeot running at a 45 degree angle from right 
to left, it will be notioed that odd ends and picke are 
predominantly dark  (Red) whilst the even number of ends and 
picku are mainly li¿jht  (..hite). 

a : : : : : : : : 
.::  

........... 
i   a a  • . 

After having decided on the colouring 
plan, the next step is to mark with a 
circle any space in the design whieh 
io not the same oolour as that marked 
under eaoh end at the bottom of the 
design, -very end in the colour plan 
ia treated in this manner. As croases 
in the final design indicate warp 
lifted it will be seen that any space 
which is not the oaue colour as that 
marked underneath the end,  indicates 
that the warp io not lifted at this point and remains down with 
the weft pas3ir.    over it. The circles therefore represent the 
woft on the face of the design and are not required to be 
marked in the weave. On no account must they be included as 
part of the weave. 

ffl 

3) ¡¿ark with a cross any space on eaoh piok which is not the  
oolour as that marked at the side of each plok# ¿^ ploka mm% 

J 
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be treated In thle manner* Wherever oroseea are inserted in the 
weaTe In this manner it indioatee that the weft is not lifted 
and the warp passes orer it« These orosaes showing warp lifted 
are an integral part and the basis of the weave* rig. 2 showu 
the basio design from which the weave ia built up, with all the 
circles and crosses inserted* 

ttftt 2 
4) The final step in the analysis is to 

take the basio weave shown at Pig. 3 
and fill in the neooesaary number of 
blank apaoes in order to oréate a 
weave* Often several weaves can be 
made on the saue base as will be seen 
but the one used should be the simplest 
and moat stable for the struoture o* the 
fabric. 

/ig. 4 shows the basio weave and this will 
make the atop effect without further additions 
to it* usine a warping and wefting plan of 
1 dark - 1 light* However Pigs* 5*6 show 
2x2 twill and the step design oan be woven 
on tills as well» and the weave is better balanced 
than 1x3 twill* The adding of marks in other 
positions will make 2x2 nop sack weave (P'g*7) 
and 3x1 twill (Pig 8) The marks added are done 
in solid colour ¿Red) in order to clarify the 
method in which the weave is built up 

fig* 5     Flff* 6     H&ul      Piff.8 
¿  x^rflkll 2 xT Twill 2 x •flopoaok 3 il Twill 

m 

Tne following are further examples of the analysis of colour et 
weave effects. On the left io shown the effeot to be analysed 
witn the circles  ( V7eft lifted) and the croases (Warp lifted) 
inserted, The centre design in eaoh case shows the completed 
weave after analysis and the effeot shown to the rignt is the 
warp and weft colouring inserted over the weave to proove that 
the analysis was done correctly. 

Pig* 9 aaows a double aairline colour and  veave effect which io 
obtained with a weave made up of 8 ends of 2 x 2 twill and 6 
onda of 2 x 2 hopsack the warp and weft oolouring plan being 
2 dark - 2 light. 

fig. 9 
Colour & weave offert »fave, Profil 

flg.10 Illustrates a amali spot effeot obtained by using a warp 
colouring plan 2 li <t - 2 dark and a weft plan 1 light - 1 fark 
on 2 x 2 twill. 

n^ 10 
Cojonr ft »save Jigfeoj *cavct £32ls> 
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ia an eight pointed atar or sunburst affeot and afta? 
a the wenre ia found to ba a ehaok on 12 anda and pioka« analyali 

Ç9t9Vtf ft »TiTf ¿ttfrt Proof 

flM. 12. Shorn another baalo oolour and waara effeet oftan 
enoountered. Thla constata of a doubla lina rertieal hairline & 
a anali four pointed «tar or 2 x 2 houndstooth. The weare ia 
again aa in Fig. 9» 8 anda of 2 x 2 twill and 8 enda of 2 x 2 
hopsaok. 

!•   ••   ••  •• •I    ••  •• 
!' -1" .    . 

fie:» 13» a basket or entwined apot effeot ia obtained by using 
a rariation of the basket OT hopaaok waara and colouring it 
1 light - 2 dark - 1 light in warp and weft. 

fife" Proof 

»If. 14 Thla oolour and waara affeot girea a large spot effaot 
twilling at a steep angla. It will ba noted that the weare 
neata on 10 enda and pioka« Howerer as tha eolouring plan is 

ark - 2 light in both warp and weft, tha waara must ba run 
orar twi.ee before the waare and eolouring plana coincide. 

Colour k  ieara Bffeot 

•MMM   •••••••      ••      •• •#••••••   ••••••      ••      •• 

ttfia-ll 
laara Proof 

¡."IHU:   »  Kill! 
I   ••»•• •••••••   •• •   ••••••• ••••••   •• 

All the examples giren hare been coloured dark and light only $0 
clarify tha method of analysia. The aotual way in whioh all 
oolour and weare effeota are ooloured is entirely up to the ideas 
and capabilities of tha individual designer. For example where 
it la neooesaary to oolour a design 2 dark - 2 light, the 2 dark 
oould consist of 1 end of Wary and 1 end of Royal Blue. The 
2 lights may be lend of light blue and one end of white this 
method of eolouring ia Just one of many unlimited applications 
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TWIST I.J YARNS 

The twist and turns per inch which • yarn contains is • rsry 
important factor as it influences the results in all stages of 
manufacturing and in the finished fabric. The amount of twist 
or tne number of turno per inch/cm« suitable for a ¿jiven yarn 
dopend on the following faotors i 

1) Tne nature of tne yarn and its planned use. 
2) The effect required in the fabric 
3) The count or aise of the yarn. 

An increase of twist gives an increase in both yarn strength and 
elongation. ¿his however has ito limits and beyond a certalu point 
an increase of twist will result in a decrease of strength, A 
peculiar feature however is that a yarn does not commenoe to 
decrease in elongation at the same point at which the strenjth 
beGins to decrease« The turns per inch/cm. which a yarn contains 
influenee the handle and appearance of the fabric to a large 
extent especially in worsted and woollen cloths. Hard twist worsted 
yarns produce a cloth with a crisp handle in which the weave is 
clearly defined. Soft twisted yarns produce a softer, fuller handling 
cloth in which the weave is less defined. 

In addition the turns per inch/cm. effect the ahrinka e 
properties of the material. In hard twist yarns in which the fibres 
are bound down by twist,there is not the opportunity for fibre 
movement which there is in a cloth of the same quality but containing 
yarn of less twist. When designing a new fabrio it is important 
to understand wrtttype of twist is required in the yarn and to arrive 
at this» the characteristics required in the cloth, the type of 
finish required, and the proposed end use, nust all be taken into 
consideration, for example if a napped or coverod finish is to 
be applied to the fabric a low twist yarn will be required especially 
in tne weft« It is of course much easier to weave low twist yarns 
in the weft than in the warp. Warp twist must be sufficient to allow 
the yarn used for the warp to undergo the .¡tresses and strain of 
weaving. Too muoh tv/ist in a yarn which is to be used in a fulled 
and napped finish cloth will cause the yarn to resist fulling and 
napping to such an extent that tne proper finish will not be 
obtained. many deffective cloths are produced by lack of attention 
to uavin¿; the yarn for a fabric made with the correct number of 
turns. 

L'.any types of cloth are entirely dependant on the type of 
twiat to produce a particular effeot. Crepe fabrics are a typical 
example. These nay be nade from a large variety of different 
materials such as all silk, all wool, silk warp - wool weft, nylon 
warp, cotton weft, acetate warp and weft, all cotton etc. In all 
oases however a spedai twist yarn is e ployed, for instance a 
crepe may be made witu a nylon warp and a fine botany wool weft. 
Vhe botany weft will be very nord twisted and will be woven one 
pick Bi>" or left hand twist and one pick of "'¿n  or right hand twist. 
The weft arrangement could alno be 2 picks "•" - 2 picks "2". 
Uurlng wot finishing the hard twist yarn is acted on by heat and 
moisture which causes it to shrink producing the crisp crepe appearaoe 
required. Crepe fabrics are often defective because of variations 
in twist in the yarn, whioh will effect the creping property. It 
is usual to tint the "Z" reverse twist yarns with a fugitive colour 
in order to ke^p taem separate in the plant and make them readily 
identifiable during weaving. 

hard twist yarns ore difficult to weave especiallyviien 
newly spun. The twist causes them to be very lively and to snarl 
easily. If insufficient tension is not aniieä in the shuttle or 
to tne weft creel if tne loom is a gripper type or rapier, snarls 
are woven into the cloth with disastrous results, as at this point 
tnere will be three picks in a shed. Donpi ;g of the yarns by steeninj 
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omn be used as a msans to sst tho twist but this oust bt dons 
Tory carefully in a controlled conditioning oren in order to 
ensure that the yarn on the inside and the outside of the yarn 
Îackoge gets the same amount of molature, natural conditioning 

n order to oat the twist io the most aatisfaotory, but hers 
the time factory related to fabric delivery is involved. With 
hard twist yarns several weeks may elapse before the yarn is 
set in a suitable condition for weaving. 

farn twiat direction is illustrated below t 

Direction or 
Angle of Surface 
ribrea. 

Clookwlso. 

I 
Anticlockwise. 

flan of ¿pinolo 
Direction of 
Revolution. 0 © 
worsted and 
eoollen iarns. 

Kight or 
Openband. 

Left or 
Crossband. 

woroted ïarns Spinning. Twisting* 

Single Cotton 
Yarns. 

Twist or twist 
way or Double 
weft. 

neft or 
weft «ray. 

Double or 
folded Cotton 
ïarns. 

Reverse. Kight. 

¿ilk. Left. Right. 

International 
dotation. 

•Z" "S" 

Twist Direction con be ueed by the designer to emphasise an el feet 
or subdue it. «a illustrated below in a herringbone having a 
"J"  twist warp and "2" twist weft. The twill to the right shows 
up îaore distinctly than the twill to the left. This is because 

n«t,.i gist ? Jig. 3 

• •%<*** *>»»*&. ^' *»* IV 
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the warp and weft art twisted In opposite direotions. (See rig. 2 
It /ig. 3 on previous page)«Upon being pieced at right angles to 
each other as they will be in the cloth,  they have a tendency to 
stand apart from eaoh other. It ohould aluo be noticed that 
the slight ridges is the yarns caused by the insertion of twist 
run in the some direotion that is from the bottom right hand 
corner of the cloth to the top left. Bein.j twisted in oppoite 
directions assist in firing a olean distinct appaaranoe to the 
wears« If the structure is to be a twill a neat pronounced 
effect can be obtained by safcsAe; the twill oppose the surface 
direotion of the twist. 

In fifa ? the direction of the twill oppooes the surface direotion 
of the twist. Tne li^ht is reflected more strongly and 
the twill la more pronounced au illustrated in tie 
dark section of the herringbone fig» 1 

In Fig 3. the direotion of the twill runs in the same direotion 
au the surface direction of the twist and therfore the 
twill is very subdued or softened 

«3« and »Z» Twist Effects 

Some very interesting shadow effects oan be obtained in Ario 
using "S" twist and "Z" twist yarns in combination. These oan 
be done in both yarn dye fabrics» that is usin¿, coloured yarns 
or in piece dye fabrics with all white yarns. The most simple 
of  these designs is the '''rtffitftne which io a plain weave vertical 
hairline utilising "S" ana "Z" yarns to achieve a shadow hair- 
line effect, fig«4 shows the way a tricotine is made using all 
white yarn wnilst fig. 5 illustrates a tricotine using a colourin . 
of 1 white- 1 black in warp and weft. 

ÜÄii UZiî 

VAMrt'facK'Z 
It should be noted that in plain weave hairline effeots tho 
"3" warp yarn weaves under the "Z" weft yarn, there coloured 
Cms are involved the twist of each colour is the opposite 

the filling (weft). That is as seen in W.j.5 the warping 
Îlan is 1 white "3*- 1 black "Z" but toe weft colouring plan is 
black "3"- 1 white "ZM this ensures the vertical hairline 

effect in both the colour and shadow caused by tue difference in 
twist. Many different effeots oan be obtained using "S" end "Z" 
yarns the only limitation being that only half the number of 
odours oan be usad as against designs which are made with yarns 
of the same twist direotion. ror example if a four colour design 
was to be made in "S" and "Z" yarns 8 different yarns would be 
required 4 of the "S" twist and 4 of the "Z" twist. Also the 
"X" twist yarns have to be tinted with a fugitive tint in order 
to keep them separate at all stages of manufacture, witn wnite 
yarns tinting is fairly simple however ooloured yarns present 
a slightly more diffioult problem, une method used with coloured 
yarns is using ooloured sise. Charcoal grey could be slsed 
using white aise for the "S" yarn and bright pink for the "1" 
yarn« Another method used by manufacturers who specialise in 
weaving "3" and "Z" twist fabrloo is to have the "fc" twist yarns 
treated with a chemical which shows up flouresoent when seen 
under ultra violet light. Special lighting is then sst up in areas 
where   the yam is to be handled. 
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Çone on s?ono tvi\tf  ~fioojf 

By placing two cones ono above the other, ¿tossing the threud 
of the lowor oone through the oentre of the upper and winding 
the two threads on to one package a speoial low twist yarn 
can he uade. ¿he resulting yarn uaualy has an uneven twist wash 
averageo out at about Ui turns per inch (2.5 ecu) Vhis type 
of yarn io usually used so,lid in the weft and gives a very nioe 
uneven type of sciali moire effect» jrig. 6 below ahows the method 
of netting up the cones for winding« ïamn nay be made in this 
uonnor uaiao 2, 3 or even 4 tiuroudo v/ound together and high ar 
low coutruut ooloura uay be uued. 

CMftnM. 

4tfMW 

y*H c«»ifc_r 

à uothod of calculating ¿uu tv« :st ree luired in any yarn io to use 
the twist oo-officiento given à.a the table below. 

Twist Co-effiolonto for Vorioui 1 *t£B 1. Co-< 

ûed. 

as 1/loOQ of 1 

Xas/ ïi.ait. ¿iicht. . SMC- Very Jlook 

¿gl. Bty J0T700. 120 105 90 
•1    »    1. for doubling 110 rJ9 uo 70 67 

2 ply 7oa yual. 
Sgl Bty 608 wuol. 

155 140 125 110 95 
110 100 90 80 70 

.1  H » for dbliiig 102 92 81 71 60 
2 ply 6ûs quai. 
üßl Xbd. 50/560 wual. 

145 130 115 100 05 
- 100 05 70 » 

¿gl Zbd for dblg. 95 65 70 64 53 
2 ply 30/56B vtual. 
¿gl Xbd 40/508 vtual. 

135 120 105 90 75 
90 75 60 

Sgl Xbd for dblg. oß 78 67 57 n 2 ply 40/508 yual. 
Sgl 32/408 yual. 

125 110 95 80 
« 00 65 50 — 

Sgl Xbd for dug. öl 71 60 49 39 
2ply 32/400 wual« 

SglSaxony Son. 
115 100 Ü5 70 55 

200 165 130 95 60 
••1    »    H for dbl¿> 138 no 95 74 68 

2ply ¿axony ./In. 195 165 135 105 75 
Sgl Cheviot Jin. 105 150 135 80 45 

n    u for dblg« 127 106 85 64 8 2 ply Cueviot .«'In. 1(30 150 12C 90 
Çotton Xorna. 

145 130 115 100 Sin, le Cotton. 85 
m    « for dblg. 145 124 102 81 60 

2 ply cotton. 205 175 145 115 i>5 

•ihe ioethod of using this table is as an exaaple to find the Suras 
l'or Inch of a 2/48Ts 70s quality worsted yarn, first find the 
disaster of the yarn« ¿he dismAtar- of a yarn Is the square root 

«JzTxÇbO 
yarn 

of the yards per Hb. 
required , 116 x 125     • 

low 

square 
116. If a usali* twist 

14* Turns per Inch 
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'una rang« of twist yarns available to the designer for uoe in 
fabrios la virtualy unlimited, to mention just a few » 

a^ub farne are deliberately mode with thiek uneven places. These 
yarns maybe single or plied* In plied form they are uaualy 
produced by using two ground yarns to which is fed intermittently 
a short-staple soft twisted olubbmng* Tiiey are uaed ao 
decoration in a fabrio and one essential is for the olub to 
be randomly spaced in the yarn« If the slub is rogularly paced 
it makes a pattern effeot in the fabric which is not acceptable* 

Bouclé Yarns These are uaualy 3 ply« ¿hey consist of a single 
carrier thread on to which is twisted the loop thread. Mo 
loop thread is overfed in order to fori the loops and thon a final 
binder threads is twisted to stabilise the yarn* 

Scaffold Yarn« These consist uaualy of a thread of worsted or 
cotton to which a filament yarn hau been twisted, io nove a 
twisting operation, the filamont is uaualy added on the apinniiig 
frane and allowed to wind on with the spun yarn* 

üranderalle or Two Colour Twist Yarns, -hese are simply two 
different coloured yarns twisted together* 

Three P1.7 Yarns. This type of yarn ia very expensive but has the 
advantage of being able to creste a special effect in fabric 
¿'or example two ox the yarn coula be .<avy Bluo while the third 
; ..-¿y be light blue. This croates a yarn which ia two thirds 
dark and one third light. The resultant twist effect in the 
fabrio ia much softer* 

»lock Twist Earns. This is an economic way of producing a two 
colour wist effect in a single yarn. The method oi uonufacturo 
ia to run two different coloured rovingo tojjetner and then apin. 
The finisUod y an. appears to be made from two different coloured 
threads twisted together. 

fi« 
and Thin Yarns. These are different fron the olubs yarns 

"*  îhe' "aiv ' (Hat ueuily the slub yarn nas only tnick places and the nluba 
are shorter than the tnick places in a thick and thin yarn. Aì:;O 
the thiek und thin places are longer 6" - 8H random in nize 
and apaoing* 

uolorav Yarns. Tnese ore white yarna containing a ¡nixed proportiun 
of coloured rayon fibre, e.g. 3'/» red - 3ü yollow - 3',« irquoiae. 
They are used in piece dye fabrica and if for instance a ¿abrió 
made with these yarns wo« dyed a aodiuii grey it would contain a 
random fine aoatterlng of red, yellow and turquoise. 

Crepatali Yaras. ì'hese contain long looae toils spaced randomly 
and are used in the weft only* Uaualy alter weaving thoro la a 
tendency for part of the tail to »tick out of the fabrio* This 
la removed during »hearing* 

Trashy Yarns. These whlcn are usually opun from lüOfr cotton or 
a blend ox cotton with polyester have been very popular in recent 
years. They contain a lot of natural vegetable matter usually 
found In ootton febrios where the yarn naa not been denod 
Îroperly. They are uned mostly in all white fabrico for print lu. 
a one or two colour designs* 

flPiPffnt Hub Yarns. ïheae contain very fine pinpoint nubs and 
may be in one, two or more colours* ïhe nubs are usually fed in 
during blending and allowance has to be mado for some loss 
during subsequent processing. 

The number of fancy yarns available is only limited by the designer's 
Imagination and it ia usual to work closely with the spinner on 
the development of new effeot yarns* 
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THE PLACING,   PR^ARAÏIOIJ AMD i»RJiJEHlATIuH O* SEASONAL KlBRIC 
RANGES 

The planning of fabric development work, scheduling of sample 
production and proper presentation of tuo new ran, es when 
ready, must be done according tc an organised schedule. Each 
textile market has its season or seasons when the oloth buyers 
are looking for the new fabrios which tliey will utilise in their 
new lines of garments and it is vital that the design studio 
has all new fabric samples swatchod and ready for presentation 
at a time which coincides with the start of the buying season* 
If the new ranges are presented too early» very little interest 
will develop whilst a coo late exhibition of new fabrics namples 
will rooult in disaster and a missed market. 

There are perhaps six stages to the development and 
preparation of a new range of fabrics lor any market. These 
oould be listed as follows : 

Harket Investigation. Tnis ohould be a continuing prooess of 
observation linked with good feedbaok from salesmen. After 
oach sellin^ trip a report auould be recoived fron the salesman 
concerned. This auould detail customsrs ideas as regards the 
type of fabrioa they are looking for in the future, what odours 
they feel will be popular and what type of designs tney would 
like to feature. Often clips of fabrics which are creating 
interest ore obtains ú by th salesmen and these are a valuable 
indication of uarket trends. 

Getting and uuing <_,ood feedback from salesmen often 
jrcatea quite a problem. Salesman have a tendency to dislike 
tne writing of roportn, especially if they find t-icfc the people 
to whom the reports are directed, oro not reading them. Regular 
meetings uust be acneduled during tne development period of 
a new range and salesmen suould be present to t'ive tnetr comments 
and lmprenaiona. If at +.heoe meetings it becomes aip^^ent tnat 
the designers are not taking note of sales reports, a v*ry 
adverse efi'ect can be expected. However if the importance of 
tue information coming from soles is obvious then it can be 
expected to develop interest and the importance of tne reports 
to tne design otudio ./ill be realised. 

J03i;^i ideas originate from a wide variety of souroes 
one of wuioh will be found to bo the local market, it is al JO 
very necco3uary lor the designers to have the opportunity to 
occasionali;/ accompany the aaicü.an , meet buyers and consult 
with thorn recording tneir needs, ¿nere  is no doubt that tne 
uajority of ¡mccessful stylln , Innovations arise in response to 
tue «cognition of a user neod of one sort or another. Tais is 
not to nay tuat an original idoa cfereloped in the design studio 
should uot be proceeded witn. >nat it does mean is that wuen a 
new fabric is at tne planning stage a monitoring of tne market 
plaoc ahould take place. This will discover if the neod for it 
exists, thepreoiae nature of tuat need and the scale of demand. 

rne ideal situation to aim for is a continous interaction 
between the design studio and the intends! market, with continous 
feedback from the various marketing and . lorchandlaing departments. 
Jtudiea in ..urope and ..orth «mcrica have shown that it is those 
firms wiiicn nave paid close attention to the marketplace which 
have survived the intense competition of the past decade • 
¿"allure on the other hand is associated with the "take it or 
leavo it " approach to customers, or ta .t the designer knows 
best. Tne leading and eminently successful designers produce 
what the customer wonts, not what the designer prefers. Also, 
in th~ reapect one should have no favourite colour but try to 
develop an equal appreciation of all colours. 

AS the market information is studied and analysed it 
must be considered with regard to the nev; range development and 
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evaluated against tho limitations imposed by supply of raw 
materials, produotion nacninory typo and availability, and 
ooot factors« 

It will be ¿enoraly found in moot Markets that demand 
for styling and fabric desi.n oan bo divided into tao iialn 
outogorioo« yirstly there is the conservative element which is 
not influonood vory quiokly by fashion chcnge and is very 
traditional minded, V'hcn tuero is the aoutely fashion oonsdous 
aeotiou of the garment Industry which lives by a quiok turnover 
of trend* Both must bo takon into consideration when planning 
a new season ran, e as they are both eooontial to a balanced 
produotion output and design programme« 

ïo furthor complicate natters the desinner has to try 
and anticipate fashion trends about a yoar anead, co that those 
buying tuid planning in advance liavo socóos to patterns that will 
bo in tho shops about two seasons later« ¿lap idly changing life 
stylos and technological advances in produotion techniques all 
contributo to the ohan.^lng fashion scene. One of tno big changes 
in the past decade i:i that oortain proportioa in fab rio s have 
booomo losj important; durability, insulation and quality have 
been superceded by tho concept of built in obsolescence.  Coot 
nao always been a very important f aotor but today it is certainly 
one of tho more es 3 en til limiting features of fabric development. 
Profits based on reduced ooot; and effioiont produotion ahould 
not bo lookod upon by the designer as hampering his work but 
should bo regarded an representing a tremendous ohollonge to 
ovuroorao with ingenuity and expertise tho constraints imposed 
by the budget« 

refining fashion is no easy task« Basioally it is a process 
of enante which tokos place in the way wo live our lives and it 
ooours at all levoln, from tho buildings we live in, what and 
now ve eat, now we ore educated, what we read,  the reoreation we 
ohoooe, tho industries we develop, tne way we travolt probably 
tho most coj.iplnto definition is .Fashion lu Lifestyle» It expresses 
ohan es in taste, ohan, ;es in peoples wants and desires and changes 
v/tiich raay come about suddenly or gradually« Certainly whichever 
way it happens it is p:art of an evolutionary process« It is 
part of society, a pattern refleotive of its general eoonociio, 
jooial, moral, politioal and philosophical condition« ïhe word 
has probably booome more synonymous with fab rio, clothing and 
accessories because this is the area where ohanges oan be most 
obviously oxpressod« Jo then what is the method employed to 
analyse and indicate a direction fo- a now line of ¿abrios« The 
first decision to be made is with regard to raw materials,  and 
yarns« 

liga ¿..ateríalo -A farno« Linitation may be Bot on tne ohoioe of 
raw materials either by the Ination of production units, 
certain ran uaterlaln being unobtainable in the country oonoerted 
or oost limitations may restriot the use of other types of fibre, 
yarn etc. Certainly every effort should be made to utilise fully 
row materials freely available locally« All designers ouould bo 
given the opportunity of exposure to the international l'aohion 
soone aid in this connection there is no -.ubotitute for visita 
to international fabric exhibitions in order to evaluate trend; 
and to keop abreant of the latest teohnolo icol developments in 
now materials and yams. Teohnloal magazines should al way a be 
available in the dosign studio givin, ourront news on new fibre 
development,  the availability and priées of the natural fibres 
and new trends in yarn and fabrio dosign and manufacture« 

A ayntem often used in many dosign utudlos is to make 
each designer responsible for a nuriber of oust omero and for any 
special designs or fabrio types they may request«   forking closely 
with tue OAOtoners and sales each deoityier will by the beglning 
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of each season have been able to form an idea of the types of 
fibre, yarne and labrioo he will be working on. The designer 
will then draw up a programme of proposed styling with samples 
of yarns and fabrics , an indication of auy special fibre blends 
he su gesta using and a oeleetion of coluuro indicated for the 
coming season. 

The Head Designer will then reviow very thorou(Jhly each 
nuggeotion preoontod by tho design toarn unci evaluate these 
in light of his own ideas formed curing roo ont visits tothe 
market place, visits to international fabric nnd design 
exhibitions, discussions and observation at shows preuented by 
the major fibre produoe»s and information provided by reports 
on fashion trends in teohnioal magazineu. h* will tiien (;o ovor 
all the propooed development work with the ¡lead of oalee and 
i-erchandiaing. It will be obvious if the preparatory wurk has 
been doae effectively and in close co-operation .ith clients 
and salesmen that quite a lot of planned utyling will be 
utilising fibre blenda of a similar type, yarn counts which are 
very close to one another and ooloura which probably only differ 
slightly in tone. Of course inoludelwill be one or two really 
outstandin and different ideas» 

Preparations ore now all complete for the first merchandise 
meeting to be held with the real objeot of planning the direotion 
of fabric development work for the coming souson. This nesting 
should be attended by the Head Designer, the Chief of 3alea and 
Lerchandising and all design and sales personnel. All people 
who will be present at the meeting should thoroughly brief 
themaolven beforehand on the proposed agenda so that the meeting 
can proceed smoothly and v/ithout undue dolay. 

*'hc ejsential feature of diuouuolon apart frou the 
forming of a v/ork plan and schedule for sample production will 
be to decide on blends which will be used for the new fabrics, 
what yarn oizos will be required and to set a  direction with 
rogard to the tread in colour. i,aoh designer in tui\i will 
present idcau for the new oeauou SO that tliey con be discussed, 
evaluated and duplication of work avoided. Au mentioned above 
similarity in fabric character, yarn blond and sizo and also 
colour utilisation will most certainly be enoounteied. There- 
fore through disoussion and mutual agreement the whole pro. .runsae 
con be streamlined, AS on example some sugtjoetod items which 
may be diocuosod L  e as follows t- 
1) Ono of tue designers after dicusaiona with a client may be 

propouinc to develop a line of polyester/cotton slacks in a 
blend of 65/¿ polyester- 35/» cotton. Another designor may 
have on the agonda an idea for a ladiemvear fabric in a 70% 
polyester - 30% cotton. The yarn size for the G5/35 blend 
might bo suggested as 1/16»a  ootton count while the yarn 
size for tne 70/30 blend 1/12's o.o. 

Obviously it is not necoessory to run both blends 
and both yarn sices so what indications are there for 
modifications, and wnnt changes should be made?. What are 
the advantages and disadvantages of the proposed changes?. 
Certainly 1/12's will be cheaper to bpin than 1/16« s but 
would the slightly coarser looking fabric woven be acceptable?. 
The two blends would finish v/itn on almost identical hand 
so which one would be cheaper ? polyester is oheaper tnan 
ootton in some ports of the World at the present time, hence 
the trend towards 100% polyester fabrios« The 70/30 blend 
would perform slightly better in wear than the 65/35 blend 
but would the small deorease performance wise be acceptable. 

vue importance of dismusions at tnis stage of 
planning for a new season oan now be readily seen. A deoioion 
may be taken to run the 65/35 blend thus eliminating a blend. 
Then after considering the two yarn sizes it may be prudent 
to compromise if it was felt that 1/12's was too coarse for 
the finer fabrio and spin 1/14*0 for both oloths. 
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J o 1 our x ruad;.: t- ±.M decox'uuivo acpect of a ¿umont ,/othor 
o .lolid colour or a imxy puttorn nix*;   tko initial lxipuct on 
a projpooi;ivo cuai<uitux' aau not  until  cio:;ul' OXM.I"! nation 
doou ...jidlo»  qtL-.i'ty .aid ¡juruont  ¡;fcylia^ ¡JUOO^O up_..ttx*ont. 
It i.j tuex'ux'ox-o vuxy i-iportunt  ai.  ìai<; firct aoa.;onal 
i.icroii. luiuo cautín    ¿hat colour treiuiu ui'o iutorprowod 
correctly,    mit -j.ru tue joourccu frou .<uioii un luca of coluor 
dii'oction CL'JJ bu ¿j^iuod,  viratly  tao  ui„ fibre .uv'.-cu-'j in 
.uroxjo and sortii ..aurica nuvo pro LíO- it ut i una >.i,u,i ..prixx^ ¿aid 

1-iuLl of no./ xabrioJ and   -u,..v' ,.._do    ,~x*.:ontu indicalúx¿j   tl.c-ro 
idoua on colour Irund. Dcouuao of tlio iiapuot tncao ouup Jiioo 
mvo 021 tuo uajor i.iax*kotij tiirou^i  ¿olovijion and .«uja-ii-u; 
udv rtlain/j it in v/lao to uuur  tuo <;.»ioar fojcujtu malo by 
t.ion i.'i   tÀrid.   i'iio v;;sy a lot oí àoai,^iux*a jox'k ia   »o :u¿I.o 
¿iioir ovHi codifica tionu of   tuo  indioatioau taoy pic^;.    ip  iui'iu 
thoir visita  to vorLoua countxàuu i.i JUUTCJ or now í.'.JUíI. 
2) Ooloor la a vory important itoxi Vor diacuaaion .'.ax'iinj  ¿-w 

fi rot planning oeaulon and witn ail dojl(>ioru and  JJ'.üJ 
at off  croient ;ui oxcollont coujucun  of opinion  1..,  UVU.L1í.<.'J1O 
und tuo ouTJCtvio ./ill be  a vory  /iaoio und har.ioniuuj x 4. o 
of colouro ./itu ./nicn to   /oi'k. ¿.''uiu it ./ill . lout 
certainly bo xo utd tuat aevoral  ox   tuo düai¡>ioi'u arj  tain in,., 
on tilo  a-iuo lino« xorhuuo a burlona/ i a indicaood aa 
0.01113 a populea* colour for tho nu.v rojizo» ..o..ovar  t.a*oc 
différent tonoa uro au<ii¡a«;ed  ,   «ni .  qaj jtlua can -o 
ronolvod cn.oily > y tao  •...•xporieaoc  ^i  Liu drj.;i,;.i tau.:« ^...in 
t». couprouiuo uuy bu neccoaaary  in  .,.xicu a ao.< bux^u. :dy 
can bo dyod containing a libelo of   xuo oharaoúcri jtlej 
of all  throe of  cae auudci  ^ropo.,ud« 

3) « review of  WJ.O provlouu ;¡ea.;on ooloux-u ...íüLIII bo    .t.dc  al 
tui.i ¿)oint. ¿nouo of ouur;..© \J111 bo jprüXj coloux-u xor 
tao yoar bafore,  if it la tno ¿¡.uliit, xanoo v/IJ.oh iu boijic 
pl;..jiod,^alo3 inforuation luía  to bo avallabili au  ¿o  ...iloxi 
iUtv^  boon boat uollora  and tixon deci .xoiai saü bo ..lado  aj 
to v/ixa-  ¿oloux-u cOii bo royl.aced anu  .vuinor tiiu onoa 
voica-lnod ax-o liable to continue  to  ¡jell woll» wolooxv; 
./iviCii  continuo in tne  lino  .i.xd ¡iou oiiou ./..ion are  latx'oduood 
...i.;t bo atudied very caroi'ully of o<> ir .a in Oi'dur  co 
un.:ure continued aoruony and oo-oxviinutlon. 

¿abrió   >o:¡lL:u3 ÏJxo idool  .'situation for both doaii^ior and iabx'io 
...anufacturor irj ./¿lore tlio pilot pl^nt dovalopuont una ..uuiplin 
Uiiit la a :J.nature version of tho actual production aoportnont, 
nia will help  ltroumline tno proceau iron production on pupor 

to t.io finianod fabric. Aluo any ^roblouu uncounterou in 
nanplo pTx>duotion can bo eliminated box oro tao new rmujo of 
da.ii >ij xn relriaod fox* production»  -o bo a reully juoooujful 
do.ligner it ia naceos:tary to uquiro a .vide teciinolo¿,ioal 
!uiov.íc<bje a3 woll as an artiatio ability, idtb tue iiiox^oaued 
aoplxiatication of uiaoliines» yarns and x inliihtnü tookniaues 
aa well aa cooputer aided dooi(pi uyutoxxa a tuorou^u xui.v/lodjje 
in ell tue spheres of production lo oauential. xna  ieaiioier 
baa tae connecting role betwoan,  raw uaterial aclootion, 
i:>innintt weavinr;, dyeii\; and finiokiiifi and aai'kotixio.  It is 
aia rooponaibllity to orortte deuigna v/uicà are coupatiblo 
./iti) tuo machinery ,;hioh will bo ovantuully oulloù ou to 
produce those doait^xa In lonjf produotion roue, it is also 
very important to always oonaider built in oout roduotion 
fuotoro whore possible in new daai¿¿rui» 
4; In tue uoronandiae xueotinK it iu pxopouod to ixako a Olon 

Chock with a 1" ßround and a 1" ovorpluid a3otion, aowuvor 
chocks of this type it is folt will be very popular for 
tne cotaing aeaaon* ìvvo mora aizoo ore diaouaaod 1/J* x 1// 
and IA" X 1ä

M
. mill tne middle uiae cerve both proopootive 

oolea aroas and if so will it be then an advantage to laake 
a very suoil one. say ]•" x J4M to ouupliuaut the fixid^slaa 
oaeok. All these questions are put foArd *" «oOpre» oT 
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eubjeots for diaoussion. What would be the result of having » 
1" x 1" Gian Cnaok and a lìti*  x 1/«" Gian ohook amongst tha naw 
designa? Obviously tha sis« dlfferanoa does not warrant the 
weaving of both designs« However if the checks were made they 
would probably both sell« Then ouppooe orders wvre reoeived 
for 600 pieces of the smaller oneok and 400 pieces for the one 
slightly larger» The two orders would have to be handled 
separately in both warping and weaving. If only one of tue 
designs had been shown, then the 1000 pleoes sold would be a 
muoh more economical production run and yield a bigger profit* 
This illustrates an essentia, part of the designer's 
responsibility and the way a <;ood design team can reduce coots 
considerably. 

5) As in the case when the naw ooloura ware selected for the 
upooming season, a oomplete review of last season* s deal jns 
must also be made« wulte often cood designs will run for 
several seasons* Others which are beginiñg to loose their 
popularity may have their marker life extended by being re- 
coloured. Also deei;jna which were styled opeoifioaly for a fall 
season may prove to be good sailers in Spring tones and vice- 
versa* 

6) What type of design is ;oing to prove to be the most popular 
in the coming seaoon? ¿tripes were in big demand last season, 
will they oontinue? If so will they be the sane width, narrower 
or wider? Will the contrast in ooloura be more pronounoed or 
will it be softer and more muted? As the meeting progresses 
it will be suprising to see tne similarity of ideas emerge, 
espeoialy if the market research has been done diligently in 
the beginlng. 

7) Between seasonal development programes designers v/ill have 
been working on new experimental fabrio oonotruotlons, the 
testing and evaluation of new fibre blends and yarns and also 
trying out new finishing prooedurea. How this work oho old be 
presented for discussion with the idea of including any 
suitable items in the new line. Some of the developments may 
be exaotly right while others may need further modification. 
Or it may be that there is unoertainty about a particular fabrio 
in whioh oase it may be neooeesary to visit one or two cut ornerà 
with it and get a further reaction. 

8) As the merchandise meeting progresses and the new line of fabrica 
begins to take shape it will most oertainly be found that there 
is a surplus of projeoted designs over and above the actual 
number required for presentation. In deciding whioh styles 
should be left out it is neooessary to oonsider several points. 
Firstly the new range must be well balanced with plain fabrics, 
semi plain fabrios and fanciee in equal proportions. Secondly 
when several different types of production machinery are 
available in the manufacturing plant designs must be ohosen 
whioh will ensure balanced production runa. It is no good 
having some of the machinery over sold whilst the other.- is 
short of work, ilnaly a very important consideration in deciding 
what to include and what to leave out, some types of design 
because of ease of manufacture etc are high profit items and 
therefore they have priority of selection. 

The first meeting will now be almost complete. Decisions have been 
made regarding the ohoioe of raw materials, oolour trends and 
types of design to be worked on. Now a production schedule must be 
drawn up for sample manufacturing and a deadline aet when all the 
new fabrica and styles will be ready for presentation. 
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rtt tnlo cto^e each salesman must oreaent an estimate of the amount 
of 3aapl« fabric ho will require In soon of tho now designs to be 
nado.  Tais must inoludo material  for making nets of sample 
swatches and also sample fabrio lengths for the making of model 
garocat3* These estimates provide the basis for working out the 
amount of raw material, yarn. \nd oloth roquirod* Tnen a 
manufacturing schedulo oan be drawn up» priorities given and a 
defflnate timetable established for the production of the new 
line* 

ror example it will moat probably be found that tiome yarns 
carried over from tho previous season» will be in use in the new 
line« Jo designs uain,   theoe yarns oan bo drafted out and warping 
oosBtenoo right away* Jesigno requiring new yarns will come a 
little later in tho sdedule when they have been spun and evaluated* 
Jome piooe dye fabrica nay oontaln designs whion nre to be uood 
again* Grey fabric if available raust be dyed up in the new colour 
ran^o* If no grey fabric is available» manufacturing oan prooeed 
with this immediately« 

The complete uampling schedule cannot of course be 
finalisod at the flint meeting of the soanon however as the 
person responsible for the planning must consult with the ¡¿pinning 
Manager and the Dyoin,, and finishing ¿¿a . .ger* Tnin is in order 
to aove their opinione re ardine the tiixlnc, of work to be carried 
out in their reapootive departments. Kinaly after the first 
meeting, a series of weekly merchandise nestings must be planned 
up to the time that all tho new fabrics are ready foj presentation* 
These weokly diooussions will rev4.o-j all designs on they are 
flnlaiied, decide on their suitability in the light of the merket 
at which they are aimed and reooaend any noooeosary olumgta. 

It oannot bo emphasised too strongly that the procedures 
outlined DO far ore tho onos likely to uuccood in providing 
the ri ut information* the exchange of t io i ht and the proper 
stimulation» oo that tho developnont of the new ranje of fabrics 
is at all t'mea related to morkot requlreaonta as closely as 
possible* It also keeps everybody oonoer» ;¿ hoth in designing 
and sales fully informed on progress» problems encountered and 
efforts being node to overcome them* Additlonaly any changes 
which nay occour in the market may be roacted on immediately* 

Prcoontation 
As preparation of the new fabrics procreases plana nustbe nude 
for the final presentation to prospectivo oll ont o. The type 
and scale of the presentation of com    • will -i«v?-id on the 
company or organisatiuu involved*    It should be pointed out 
however that it -2Jcan't natter how fantastio a range of fabrics 
is»   it will not 3ell unless it is ahown to it'ra very boot 
^davantage* Vhe way in   hich styloc aro  :-,nc:i\ is vite.1 to the 
image whicu a company or organi'nation wijhos to project in the 
market* 

Jome comments may be appropriate it this time on the 
selection of suitable designs after «»11 the ranges have boen 
woven or knitted in blanket form« AS blaidcets or section ranges 
oro out into swatohes they must be numbered vory carefully* 
Jetall on the method of numbering blankets will be given in the 
section on "Administrâtloi> in the design Jtudio". It is important 
that all swatches are cut so that they nay be examined 
independent of their neighbour* «fter examination tue beat designs 
are oeleoted and the leso attractive one a reject od» These   ihould 
be filed for future use* There is no real oriterion for the 
decision as to which is a good design and whioh is bad* These 
ideas change v/ith time» and are influenced by many factors* 
nowever the designer should work with the salesman during tho 
selection* The salesmen is the market contact and should have 
a feel for   what is liable to be a good aellin,. desi, n, whilst 
the desi ner should not only have his finger on the pulse of the 
market but also be able to give a   uide as to which of the 
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Boleo ted styles has oaused sample manufacturing problema, which 
may be macnifiod and further complicated in subsequent larga 
scale production» 

If any particular design has oaused production ana^s 
and the salesmen thinks that it may be a particular big sellar« 
it must be put asside for further evaluation« Jvery attempt must 
then be made to solve the manufacturier probiens involved« No 
style should ever be released for selling unless it can progrese 
smoothly through all phaaeo of manufacture without oauaing 
bottlenecks« Problem doaigns are the ones which oan turn a profit 
situation in the manufacturing area quickly into a loss« 

In selecting   eilgns a lot of expérience is involved« 
There are however one or two guidelines«  .¡hen workinc on yarn 
¿¿rad fancy ntyles,  tho objoot nhould bo to arrive at 4 or 6 well 
baloncod pat cerno in each desirr». Checks or a tripes,  shadows or 
any other feature of decoration should have the same strength in 
relation to the ¿round colour in each or the 4 or 6 selections 
nade in ono lincio stylo«  Vertioal direction designs are usually 
Ç referable to horizontal oneo although there is always the oxoeption 

o every rule, fabrica with a light warp and dark weft are usually 
preferable to onoa with dark warp and llfilit weft. Any slight 
lmperfoctionn tojvli.«v: to -ihow in the warp direction in the former« 
¿lichtly cloncotod cUecIcs aro preferable to square ones and narrow 
strides liave always anjoyed a oli/iht preference over very wide 
ones« aov/over as we are dealin,, in faohion and fashion Is ohonge, 
this may be ooupletely different tomorrow« Jo it amounts really 
to what has been said before many tines, know your riarket and 
your production machinery and its limitations and use this 
iiiformation intelligently when selootlnr; now designs« 

Colour co-or-1 inrvfcion ahould bo a priority in the seleotlon 
of the .ityleo to bo included in tho new ranno» and this thome 
should be evident throurjhout« Vhiu v/ill have a biß impact on salea 
an whon a new lino  l~\ p:?03ontod In ti J.« way a customer oan buy 
fabr'oo for  jlaoks, nïùrfco, blouses, dreaoes, suite onvl sportsooate 
all  "rom tao oano soource in s colour oo-ordinated package,  then 
it io to his advantage to do so« All print designs for apparai 
snould bo dono in odouro    which either matoh or harmonise with 
the 3olid nhades used in dro-T and lsirrure rcoar fabrios« Printed 
•port3 aairts ahould be oolourod to oorapliment the tones used 
for  -'laoks,  printed blouse fabrics nhould accent the alouro used 
in Gabrio a wiioh are intonde for uklrta sto« This co-ordinate 
theme lends itnelf to all types of fashion fabrloo wether print« 
or solid colours wothor It be apparel,  upholstery or soft fumi shin. s. 
uno of tue more reo^i examples is for weavers and knitters of 
soft furnishings, working with the manufacturers of wallpaper and 
other vail coverings to produco uatolilng designs in Planned colour 
thanes« 

After aeleotion of the new range la finalised presentation 
of the line oust be worked out« ïne presentation aa^ D# oi a m0QM* 
nature or it my  JO in the form of a big exhibition or fashion 
show, depending ou the clrouaotanoes« In the oaae of small 
organisations the emphasis must be plaoed on neatness and oclour« 
All samples have to bo prepared in awatohes for showing« Theue 
samples nay be small ( J" z 12"4 or may take the form of a large 
feeler, the full width of the fabric ofton folded double, witn the 
various colour ways shown in smaller swatches along one edge« Core 
must be taken la the ohoioe of baoking«  binders ana ohoioe of 
printing style for any information, nane of organisation, tmdo- 
marks which may be used in the preaentation« 2his oan add very 
ouch to tho o/erall effeot if treated In a. neat and attractive 
manner« .Voile oareloosuess in this direction oan create a vory poor 
iupresaion« Jizo of swatchoa oi'ton defends on what a salesman oan 
carry, wether soiling is carried out from ¡ihowroomo, how nuoh 
travelling is involved e to. Often sample ¿amenta can be prepared 
on these \T111 have a better impact, the customer being able to see 
immediately tho effeot the fabrio will oréate In a garment. This 
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mötliod oí" preaontation io quite often reoorted to when « brand 
new type of fabric, perhap3 oontaininc a now fibre,  blend or 
yarn io to be marketed. 

The lar, er companies and organisations often reoort to 
either a special exhibition,  invitine ouotonera to a reception 
in their showrooms and a opeolal presentation of their new 
season* s lin«, or hiring opace  in one of the larger notóla to 
give a faaliion ahow with reprrncatative3 of the presa, T,V and 
radio present as well as prospective customers and prominent 
members of the public. This type of show not only creates biß 
interest amongst buyers and garment manufacturers but nelpo 
promote tho now fanhions to tho general publia as well due to 
the ooveruge Given by the newa media* One of tne nioat famous 
of these la a well known "BrecJ-faot ¡Show" which is held in New 
fork to prenant the luteo fabrics of one of the leading ümerioan 
textile manufacturing companieu. This is & top preaontation 
with both a fashion and stage  show written around a particular 
ther.ie. ïop Ï.V., Screen and ¿itu^e personalities are  in attendance 
and all the cuesta are served breakfast, the show s tartine early 
in the mcrnin, and running for several nourc. 

Another more modest show seen la Jouth America involved 
the aervicofl of only Z modele  and three projection acreens. 
The screens were white panels  about 54"/137om. wide  set side by 
oide about 90"/21/ia. apart, A projector was in use whicn could 
aoreen 3 colour slides at the   sane time. In a darkened room 
a picture of draped fabric waa  shown on the left hand soreen, 
a eecond alide Knowing a model wearing a garment made from 
the fabric wan shown on the centre ncreen and a close up of the 
cloth allowing detalle of the design wau projected on to the right 
hand screen. After a fow cecoudo in which buyers were able to 
study the fabric and design,   a  opotlight switched on centre 
stage and the model shown on  the centre screen appeared live. 
Tnis show wai; very effective  arsi demonotrates what  can be done 
to really promote a new range  of fabrico without an expensive 
outlay,  üven when advortiaing  la limited by a restricted 
budget some very attractive and novel presentations  can be 
planned with a littlo initiative und imagination. 

To overcome tho probi on represented by a large casa out- 
lay some companies combine their resourceo in introducing their 
new designe to the uarket. ïftlo io uoualy done where tue 
companies concerned do not have overlapping interests, ror 
example a cotton manufacturer may Join with a worsted manufacturer 
and a knitter in a special promotion project« 

The seasonal cycle is now complete,  tue new rango has 
after careful plannin. and preparation been presented and 
marketed suoceoofuly,  all details have been handed over to 
manufacturing for a smooth production run and the design studio 
must turn onoe a, ein to the planning and preparation for a new 
season« 

ADUIMISTRATION Ili THE DESIGN STUDIO 

The subject of administration In the dealgn studio is one which 
is sometimes negleoted especially where stress on the importance 
of artistic ability is put. However the necceesity for an 
effioient, competent and methodicaly detailed administration 
ayates cannot be stressed too much. The keeping of accurate 
reoords and thorough cheeking and double checking of work is 
an absolute must if drastic and expansive mistakes are to be 
avoided« 

There are many system used to control the work in The 
design studio and it would be impossible to cover all of thorn, 
however a general outline can be givan of what is_.needed in     . 
order to ensure a smooth and rapid flow of work. Re*°*d« have to 
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kept of every stage involved in the production of a new design 
or fabric« It ia not only important that a design be graphed 
properly and the correct colours used but also ewy detail 
in the recordo, regarding raw materials, yarns, finishing prooedures 
etc. be absolutely correct« To illustrât» the methods use to 
process u design through the studio and ensure accurate 
reproduction afterwards in the manufacturing area it ia be* to 
study oaoh fibric development apogei 
1) Haw ^ateríalo, AB accurate record of all raw materiali) used, 

must be kept in tuo deai.'Ti otudio. This usualy consists of 
a simple numbered filo detailing the blend, what it oonsiats 
of percentage wise and the fibres used, quality, typ«, 
fibre length and denier. All  Information must be available 
for future use«  If a chance occurs at any ut age in the 
biondine then the information uust be recorded immediately« 
It is nupriuin^ how a simple mistake in recording a blend 
change can oauue thousands of yarda oi' fabric to be made 
wrong. A alight differanoe in fibre quality or tne wrong 
denier being used will give the finished fabric a completely 
tiffei-'ent character« 

2) Yarns« liles have to be kept of all yarns used in fabric 
development« Usuali/ coloured yarns and white yarns are filed 
separately. Viae yam siso (count), turns per inch/cm«  wether 
the yarn is single, two ply etc« and tne blend used to spin 
L-ne yarn« oome uyotouo employ a code which gives tne yarn 
size as v/ell as tne yarn number. Jror example 220006 could 
be used to indicate that the yarn is 2/28*s shade 006* ¿ach 
season yarn sample curds must be prepared showing the colours 
and types of yarn which will be used in the new fabrico« It 
is essential that these cards are accurate and up to date« 
Thoy mint not contain aúupies of yarns used xn previous 
season which are now obsolete or these old yarns will get used 
a¿,ain by accident and cause problems« 3omt¡ design studios 
use names instead of numbers to describe the yarn colours 
und tliis can be very useful in helping designers to memorise 
the different anadea. It is helpful to arrange the yarn 
shade cards in ,;roups acoording to the way they will probably 
be used In fabrics, /or example greys, graded from dark 
through light will be together,  blues the same, browns« 
greens etc Also it is the oustom to wash the yarns In hank 
To rm before wrapping them on sample cards in order that 
a true representation of the colour is obtained. Attention 
to small detalla suoh aa this all help the smooth opporation 
in the design studio« 

3) development of ¡jew Uesigna and Jrabrlos 
Every minute detail in the progress and development of a new 
design must be kept carefully In the records. For Ínstanos It 
is necceasary to know where a certain Idea originated« U&y 
be it was requested specially by a oertain customer as an 
exclusive style« If this Information is not on reoord the 
finished fabric may be marketed as a general item causing 
a losa of goodwill even If not the losa of a large order* ¿o 
a file recording idea sources,  the salesman and customer 
concerned and the date it was presented to the design studio 
ia kept« This is orosa referenced to the ran, e sheet« 

Ranje sheets come In all sizes and types, nowerer they 
must record all construction details for the fabric In 
question. A typioal example of a rango sheet ia shown on 
Page 78 and this contains the following dotaila i 

a) Date quite often overlooked but essential« One important use 
is to serve as a reminder to the designers after several 
years as to the last time a oertain .style waa in fashion. 

b) Ran e Number This is simply a number to identify the new 
design« A lot of different systems are used« It is oosaoon 
however for the design offloe to iiava two numbering syst 
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for recording tli« progress of each new style* When a new range 
&oes into production in the sample and design are* it oarries 
one number to identify it up to the time that it is finished 
and the different oolourways have been selected.  Then it is 
renumbered witu a quality number for produotion and sales 
cozfrol. The reason that a new number is neooesaary is beoause 
ao the new designs are finished and evaluated oome ofthem will 
bo rejectod aa unsatisfactory. Those thrown out leave Gape io 
the numbering oequenoe and new numbers are given running 
conseoutively,  this avoids oonfuoion. Alao a Good system to 
employ is to number the atylea in groups aooording to the fabric 
type and v/eignt. AS an example the following list cive" * 
snort extraot from a typical system i- 
yuality.      .Velgnt. Type of Gabrio. 

U99 155/185 gm*.  > ?iec9 Uy« ianoy W9avea 3hirtlnS' 

199? "       25$28<>"£B.   >  Plece Dye '^ Weave Dr6M *abpi0* 

¡VJ "   282/310°^;.> Yarn Dye ïanoy auJLtin«& slaolcB *abrio' 

2999 "       34¿/370°Ss.  > Place *• Veil°7 "*QV* 31aoka *abri°* 
3499 "       40ü/430°¡£s.  > Yarn Dy# ianoy Suitln« & älmoila *abrl0' 
4499 "       465/495°£Se.  ) *anoy Ple0° **• **"***>•** ****• 

This list can be modified and extended to suit any 
sise oC produotion unit and the big advantage of this typ« 
of uystem is that the number of each fabrio provides ready 
identifioation to thn fabrio type and weight,  at all utagos 
of produotion» 

c) style or Style number. When a new  ¿eai.n is being made, it 
ie uaual to oake It  in tne form of a series of warp seotions 
and thon try out varioua wefto across it. This applies 
.Tether tie new designo is to be made in ooloured yarns or 
made in all white and pieoe dyad. In the pieoe dye atyle 
each warp nection usually representa one design with variation 
being obtained by different drafts, a ohange of pattern chain, 
or a combination of both. The warp setting of all the 
designo »vilion are combined together in this way must ba 
suitable aa   to accomodate the interlacing of each different 
weave without producing a too tight or too slack fabric. 
Alao in pieoe dye section ranges or blankets,   it is ouatoaary 
to weave each de8Ì£;n change and all the different wefto lor 
the yardage required,  and then repeat the process caverai times 
to correspond with tne number of colours which will be dyed. 
In other words if it ia planned to dye six different colours 
then all the different chains and wefta which make up the 
pattern ran e. will be woven six times over,   always in the 
same order,  while ox tra special care muat be taken in the 
planning, layout and numbering of every atyle in every range, 
it ahould be stressed that pieoe dye styles are nuoh more 
diffioult to identify after dyeing and finishing and there- 
fore anould be treated with extra care. 

The number of warp aeotlons in each style ran, e is 
planned aooording to the sise of finished ¿ample required. 
If for instance 10 sample setts were required of 9" wide 
x 6" long and the fabrio being woven finished at 54nwidtht 
6 warp section would be made. To make 10 sample aetssbout 
65"/70" of eaoh weft would have to be woven. Vhia would allow 
for loom take up and waote. 

Of course the number of warp seotions and the number 
of wefts woven in eaoh sample oan be varied. The sise of 
the warp seotions will vary aooording to the width of the 
loom and wether a large swatch is required,  or wether a very 
smaal 2"/3M simple woula be sufficient to see what the new 
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design looked llkt. ïhe number of wefts used will depend on 
the number of colour crossings required and the number of 
pattern chains which will require to be tried out. 

The numbering of warp seotions and wefts woven is 
very important and mus be done aoourately and systematically« 
'une different section in any new sample will be numbered 
during weaving according to the way the designer has laid 
them out on the pattern sheet* It is only neooessary to 
number eaoh warp section at the begining and eaoh weft seotion 
at one side but the marKÍn¿; must be in indelible marking 
fluid in order that the numbers are not washed our in finishing 
or covered up in dyeing* A simple but effective numbering 
method is illustrated below i- 

1 2 J 4 

«aro Seo 
5         6 

tiO££ 

7 8 9 10 

wiu 1/10 2/10 3/10 4/10 5/10 6/10 7/10 8/10 9/10 10/10 

I 9 1/9 2/9 3/9 4/9 5/9 6/9 7/9 8/9 9/9 10/9 

* 0 1/8 2/8 3/8 4/8 5/8 6/8 7/8 8/8 9/8 10/3 

e 7 1/7 2/7 3/7 4/7 5/7 6/7 7/7 8/7 9/7 10/7 

t 6 1/6 2/6 

2/5 

3/6 4/6 5/6 èlL. 7/6 8/6 9/6 10/6 

o 5 1/5 3/5 4/5 ¿Z¿ 6/5 7/5 8/5 9/5 10/5 

o 4 1/4 2/4 3/4 ill 5/4 6/4 7/4 8/4 9/4 10/4 

3 1/3 2/3 ill 4/3 5/3 6/3 7/3 8/3 9/3 10/3 

2 1/2 2/2 3/2 4/2 5/2 6/2 7/2 8/2 9/2 10/2 

liZi 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 

In a blanket or pattern range where wefts are woven 
to match the warp it is usual for number 1 weft to go with 
number 1 warp, two with two and so forth* When this is the 
cane the seotions numbered 1/1, 2/2, 3/3 ete. ore known as 
the true seotions and usual turn ou« to be the better 
balanoed seotion fo seleotion purposes* 

It should he stresses that the simplicity of the 
numbering system should not detract from ite importance in 
the efficient running of the design studio« In the above 
example with 10 warps and 10 wefts, one hundred different 
small samples would be woven* When these have been out up 
and are ready for seleotion it oan be Imagined what a mix 
up there would be if mistakes had been made in the numbering* 
This work is often treated by designers aa inaignifioant 
hoearer if a sample is numbered wrongly and gate out to the 
market it oan result and has done many times,  in hundreds 
of pieoes of fabrio bein¿¿ woven wrong* 

d) Idea Sheet Ho, The idea sheet is a file of the origin of a 
design idea* It ie neooeesary to keep track of samples sent 
in by salesmen and oustomers* fror example if a customer as 
a special idea in mind and senda a clip of fabrio in it la 
essential that the design resulting from that dip is 
reserved for that particular customer. 

e) Spedai Hotss. ïhis space on the raneg sheet is reserved for 
any spedai process or finishing procedure or anything out 
of the ordinary which must be taken particular note of* 
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f ) Total Warp and«, mia la found by multplylng the ends par inch 
or anda par OB. by tha raad width and lnoludaa tha anda Which 
ara uaad in tha liât or selvedge. 

i)  ££!&!. ¿arerai different raed numbering syatema are in uaa in 
tha rarloua aointrlee throughout tha World. Tha moat oomnon ia 
whers tha raad number indioataa tha number of denta or spaoea 
in one inoh or one am. The reed number shown on the range aheet 
must be followed by the number of enda required In eaoh dent, 
lor example 16 x 2 Reed in the denta par inoh ayate» would 
indicate a reed with 16 denta per inoh and 2 enda in eaoh dent. 
Ihia would gire 16 x 2 • 32 enda per inoh. Ther if the reed or 
loom width waa 64" tha total warp enda would be 32 x 64 - 2048. 
Likewise if tha reed waa 6è x 2 in the metrio aytem this would 
gira 6i x 2 * 13 anda per am. With a reed width of 160 om. the 
total warp enda would be 13 x 160 • 2080. 

h) Loom Width. Thia ia the width in reed and ia deolded by the 
designer aooording to how wide he wants the f abri o to be after 
it ia finiahed. Careful reoords are kept of erery fabrio whloh 
is made. Theae show the grey or greige parti oui ara, after the 
fabrio oomea out of the loom. That ia the grey width, grey 
length and the grey weight per yard/meter. After flniehing tha 
asma partloulara are reoorded, finiahed width, finished length 
and finiahed weight. Whan the fabrio goaa into produotlon the 
sama detalla are noted of erery pleoe manufactured. Averages 
are worked out for eaoh batoh of pleoes going through the 
manufacturing unit and any deriation from the arerage ia reported 
to quality control, for investigation. The deaignar relya on 
experience and tha past performance of similar fabrics in order 
to deolde on tha loom width. If the new design is completely 
unfamiliar then the interlacing of the weave must be studied, 
the materials uaad in the oonatruotion of tha new fabrio, taken 
into consideration and then a loon width decided on. Aa the 
firat sample produoed, will be experimental, the width in loom 
ia then adjuated afterwards if neooeaaary before bulk produotlon 
atarts. In produotlon any rariation in width, length and weight 
at either grey or finished stage indioate that problems are 
being encountered at some stage of manufacturing. Quality oontrol 
will conduct an immediate investigation in order to locate the 
problem and oorreot the situation. 

1) yloka *} Raed. This lndloates the ploks per lnoh/om. required 
in the loom. When the loom has been set up and a few lnohes woran 
a oount la made to make aura the loom has been adjusted properly 
and is putting the oorreot number of ploks into the fabric. The 
oount ahould be made aa close to the reed as possible, as ths 
oloth relaxaa aa it morea away from tha beat up point and will 
gain at least 1 piok and somotlmee more. 

JT hlMÍLL Tb* list or sslrsdge whioh serres many purposes is basioaly 
to enable to fabrio to bs handled easily during finishing although 
some fabrios are made without aelredge. The weare for the 
selvedge may be the same as the ground weare of the oloth or it 
may be different. A lot of experienoe ia required in deelgnlng 
good selredges, aapeeially in suoh fabrios as gabardines whloh 
hare a tendency to ourl orer or roll at the edges if the selredge 
is not exaotly right. There 1* also the Name Selredge which 
requlrea spedai designing. This consists of writing along the 
edge of tha fabrio formed by an extra warp usualy of filament 
or aaroarisad ootton. The words usually indiate a oompany trade 
mark or the oontenta of the fabrio, or both. The number of enda 
used to make the list, are deduoted from the reed width before 
working out the balanoe of the design. For example if a *" 
sekmdge was required on each aide of the fabrio with 32 ends 
per Inoh, the selvedge would consist of 16 anda eaoh side. It 
la outoaary and a safe idea to indioate when showing the total 
warp ends wether they inolud« the list or not. In the example 
fî!?1, aVf? **??• tB* ToU1 End» A»48 w°u" »• written as 
8048 including llet. If no list was required on the fabrio it 
would then be shown Just 2048. 
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Je) Warp length. Ths length of ths warp rari«* aooording to ths 
typs of f»torlo being produoed in plants where a larga rariety 
of oloths ara manufatured. In designing and staple production 
it is oaloulated aooording to the number of wafts whoi will be 
woren. If 60 different wefts were to be put into the sample 
with 18" worsn of saoh, 18 x 60 • 30 yards. Howerer to this 

36 
amount must bs added take up in wearing whioh rari es aooording 
to the veare and oount of the weft. Then an allowance must bs 
muds for vasts und ths faot that a warp oannot bs woren right 
out. Thars will bs là  to 2 yards lsft at ths completion of 
wearing stretching from the fell of the oloth to where the warp 
is fastened to the warp beam. lake up as mentioned before ie 
based on experience and the obssrration of what happened when 
prerious fabrios of a 3 imi lar type wsrs worsn. For a plain woars 
in medium aise aunts, 5> is a good figuro to uss. This would 
increase with finar oounts and more interlaelngs per lnoh/om. 
do  ¿o yards wearing plus 5/» would girs 31} yards and then a 
furthsr 2 yards addsd for wasts would bs 33è yards. As most 
small warping maohinss for somplss oppsrats on a minimum of 
5 yards múltiplas a 35 yard warp would be mads in this Ínstanos. 
Howerer it is alway-i bsttsr to hare a littls extra on aample 
wurps so that if ohangss ars nsoosssary in ths loom or extra 
trials are required there is suffiolsnt warp length for thsse 
to be woren. 

In a production unit the question of warp length is a 
different mattar. For greatest sffioienoy the longer the warp 
ths lsss loom ohangss ars rsqulrsd and greatsr ths sarings in 
oost. different plants bars différant pisos lengths, but for 
ths production of lightweight fabrios and osrtain medium weights 
up to about 14/15 oss. - 390/425 gas. 100 yds./meter« le a rery 
conrenient length to work on . The warp length is then a multiple 
of the number of pieces required, 10 pieoes • lOOOyde/metere 
warp length. To keep oosts as low as posaibls beams ars used 
with ths largsst flängs» posjibls in order to get as many 
pisoss on ons beam as posaibls. Howsrsr ons faotor must bs born 
in mind, pisoss bars to bs shortened has ths fabrlo wsight 
goss up s.g a 100 y aid pisos at 14 A 5 oss would wsigh about 
40 lbs. Ths sams pisos in a 35 oss. upholstsry fabrlo would 
wsigh approximately 218 lbe. As ths fabrio as to be handled 
manualy during examination and mending the hearier weight 
fabrioe are usualy diridsd into 50 yd./ meter pieces« This 
information oan only bs giren as a general guide, bsoauss eren 
now mechanical handling systems ars being introduce whioh 
allow more pieoes to be woren togethsr and not separated until 
they reach the f inishsd warshouss. 

1) YflTtB eilttilhi ^i» 1* dirsotly related to the pi ok s per lnoh/om. 
and ths wsars. The more picks and intarlaoings thsrs ars, ths 
grsatsr will bs ths take up and ths shorter ths lsngth of fabric 
worsn. Again experience le the deciding factor in a completely 
new fabric* Uower after a sampls has bsea woren, careful 
measurements ara taken and ths percentage take up oaloulated. 
Than thie gires an aoourats guide for production* Howerer as 
with ths width, worsn lsngth should bs watched oarsfuly and any 
disorepanoies inrestlgated. 

m) jrfY tfíliAiMí To calculate the Jrejr Weight per Yard/Mieter, the 
total of the weights of warp and waft required to wear« the 
cloth, ie dialed by the woren lengtl, 
ïmfcs UP. expressed as a percentage it 
innJaxp shortens as ths threads bend to interlaoe with the 
weft. For example if a 100 yds./mstsrs warp was in a loom and 
the taks up was 7> it would only be possible to wear« a pise« 
with a grey length of 93 yds/fastsrs. Figur«« for take up are 
carefully recorded and any rarianoe muet be immediately 
cheeked. It oould indicate a problem . either wrong number of 
pioks, wrong sis« of yarn ussd in w«ft, or srsn a pieoe 
dreessd short in lsngth. 
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o) Shxinkaaf.    During finishing the fabrio will shrink and 
thi amount of «hrinkags i» dependent on many faotors.    Raw 
•ateríala,  typa of wear«, and finishing procedure all oan 
either increase or décrétée the amount of shrinkage,    ine 
figure is expressed as a peroentage and Is  obtained in the 
first place by oareful observation and measurement as a nev 
design progresses through the various Jtages of manufacture. 
Past experience will gire a ¿uide as to what amount of 
shrinkage will »ocur.      The difference between the ¿rey length 
and finished length is the amount of shrinkage.    After this 
has been established there should not be a big variation In 
future production.    Again,   if suo3tantial  differences »re 
obserred quality oontrol must make an immediate Investigation 
to establish what changes  In prooeaalng or  raw materials hare 
auused the differences, 

p) Flnlahsa Lenrfth.    To arrive at this figure the peroentage 
of shrinkage   Is   deducted from the woven or ¿rey  length,   e.g. 
a 93-yard/Oieter grey  length with a 5 percent  loss  in 
finishing would give an 88.4-yard/meter finished length, 

q)  finished ounces/dram».    In calculating the  finished weight of 
the  fabrio the  total  of the  warp and the  waft weights are 
taken and a peroentuge d ducted for loas during finishing. 
Agaia,  percentage loss during the finishing yroce3 3 varies 
with the type of  fabrio and must be arrived at by a oureful 
recording of how eaoh type  of oloth performs.      After the 
peroentage loss has been deducted thewei¿ht of  the finished 
fabrio  is divided by the finished length to arrive at the 
finished weight. 

s)  Fiber coûtent y«,     ¿he peroentage of fiber in eaoh blend used 
to spin ths yarns lor a new fabrio mu3t be   recorded,     i'hen a 
calculation is made based on the  ¿rey weight  of the fabrio 
•o that the exaot amount of eaoh fibre  component oon be 
•xpreased and quoted.    In mo3t markets  throughout the world 
these figures have to be made available to customers because 
due to lubellng regulations the liber content must be shown 
on all garments.      A typical calculation is  given« 

A fabrio la made with Weight 
WAhP 2/36S 5i» Polycster/45/¿ Wool      32.8 lbs 
2/1J3 ¡leroer sided Cotton 2.1 lbs 

34.9  lbs 

WEFT 2/308 ¿lub bO/v Polyester/ 
40/. Vool/lO/» ¿ilk 16.3 lbs 
2/30S 55/» Polyeeter/45« Wool !£»£ lDS 

33.1 lbs 

Total overall weight 68.0 lbs 

ïhe following calculations are done to determine the ,* weig t 
in eaoh yarn: 

WOOL PJLYJST5E 

32.8 XJkS      »       14.76 lbs        32.8 x 85      »       18.04 lbs 
ioo 100 

16.3 x 40       - 6.52 lbs        16.3 x 50       = 8.15 lbs 
loo Too 

16.8 x 45       - 7.56 lbs        16.8 x 55       • 9.24 lbs 
Too Too 

Total wt.  of wool 2B.84 lba       Total wt.of Pol.35.43 lbs 
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As the cotton yarn is lOO,* the weight of ootton is  2.1 lbs. 

Weight of  silk 16.3 x 10        •        1.63 lb3 

¿•eroentaje of wool 

¿'erocutage of iJoly. 

16.3 x 10 
100 

2g.84 x 100     •       42.41/« 
G8.00 

35.43 x 100 
68.00 

Veroentage of Ootton        2.10 x 100 
G8.00 

J-tQ3 x 100 
G8.00 

52.10/* 

3.09,' 

2.40,» ¿"eroentags 01  ¿ilk 
i".n   , \i ^ 

luO.ÜO,' 
If the calculations hare been done 
oorrectly,  the  peroentu^es should add up to 100 

la some markets fiber peroenta¿63 under 5> arenot   required 
to be shown,   jut aa each oountry has different rules and 
regulations it  is up  to the  designer to olarify this matter 
for himself. 

s) Flniahsd Width.    All  fabrica are made to fin'.ah  to oertain 
standard widths aocordlng to the ioarketa and end U3e.    For 
example,   ltdiea wear fubrios are u3ually finished  54"/56" wide, 
140 om.      Worsted suitings are 58"/60" wide,  150  OBI. 
therefore, when calculating the specifications for a new 
design the faorio is  giren 3uoh 3uffioient width  in the loom 
to finish ut the correct width for the murket in luestijn. 
*he designer,   by experience,   should  ¡cnov what loom width to u» 
for moat common fabrics.      When something entirely new is 
being prepared for 3;-nipliug the width in loom and  finished 
mu.it be  noted rery  carefully.      After the  3airiple ha3 been 
finished adjustments o un then be made in order that production 
pieces will be  correct should the aur.ple ha/e come up too narrow 
or too wide.       It should be noted that if a fabric finishes too 
uarrow problems are  caused when the maker-up is  cutting out 
¿amenta.      Fabrics whioh finish too wide oau3e  w*. ita je and 
losa of  profit. 

t) Warp -Jraft ¿Ian and Jhaln.     xhia area on the ran«je sheet Í9 
for mariin/the draft with the full design and the  sley plan, 
with the appropriate chain whijh will weure the   reiuired deiijn. 

u) Warn Oolors and Warp ¿lun.     In the  column marked '"-'arp Jolori 
on the   range aheet  the  oounta and color of eaoa yarn are listed 
and ¿iren a oode letter A, J,0,D,i£,F.       Due  to lack of spaoe 
the exan-ple range aheet giren had to be compressed 3omewhat 
and it  ia  reoomuended  that eight 3puoes A-H be used, together 
with eight spaces  to  correspond in the warp plan.      After the 
colora hare been listed the  warp plan is  laid out using the 
coded letters.       ^his   surea time in huring to write the colors 
out twice and al3o sarea apace.      Vhe eight columns in the 
space under the  warp colors allow for eight different 
colorways to be  used  and the weight  of  eaoh color ia on the 
extreme  right. 

rj Weft Oolors and -eft x'lan.    As with the warp oolors it ia 
reo ana. ended that eight 3 pa oes A-H be also allowed  for weft, 
ihe welt oolors and  plan work in exactly the  seme way as the 
warp with the weight  of each oolor on the right. 

w) Waro and Vf ft Pattern òlse. Loom - Finished. The warp pattern 
size is calculated In the loom by diriding the warp repeat by 
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the end» per inoh/om.  Xbe finished «is« of the warp pattern it 
then worked out by dividing tht loan sit« toy the reed width and 
multiplying by the finished width, see example below t 

A U0W design is made with a repeat of 64 ends in the warp» it 
is 68"/173om. in the reed and finished 56YU0am. wide, and there 
are 36 ends per inoh,  14 ends per am. in the loom. 
Warp xJutt òise Lo«. •    £4 «    1.78" Jji »    4.57  am. 

36 14 

Warp x'att üize Tin. *    1.78 x ¿»fi • 1.47"        4.57 x Ufi •   3.7 OB. 
68 173 

¿.he weft pattern size is oalomlated in the loom by di riding 
the weft repeat by the number of pioks. The finished weft pattern 
size is  then obtained by dividing the answer by the grey length 
and oui ti plying by the finished length, e.g.  t 

if the above design had a weft pattern repeat of 72 picks, was 
woren with 34 pioks per inoh, 13 pioks per am, the grey length 
from lOOyds/meters was 96 yds/mtrs. and the finished length 
was 92 yds/mtrs. then the calculations would bet 
Weft ¿>att Sise Loam *    72. •    2.12"        23 "    5.5am. 

34 13 

Weft jr'att aise Fin. *    2.12 x 9Jâ •  2«03n 5.5 x £2 •    5.3 am. 
96 96 

ïhs purpose of calculating the pattern sisea ie to oheok on 
the correctness of the design. If all detalle suoh as shrinkage 
are oorreot and the pattern sis* does not correspond with the 
obloulfated size then a mistake has been made during manufacturing 
at some at age. Then the whole process must bs checked back stage 
by stage until the reason for the variation in aise is found, 
ïypioal  reasons for a variation in warp pattsrn else are t 
vrong reed used. Heeds are luite often dirty at the end where 
the number is marked,   and sometimes the number is wrongly read. 
ïoo ui&ny pi oka will hold out the warp oauslng it to finish 
wider. 
Inoorreot finishing ^rooedure. The oloth may have been scoured 
too lona oausing excessive shrinkage and making the flnishsd 
pattern size slightly smaller. On the other hand the fabrio may 
have been set too wide during stentering making the pattern 
slightly larger. 
differences in the size of the weft pattern may be oaused by t 
ïoo many picks causing the pattern to be smaller, 
loo few pioks causing the pattern to be too big. 
Zxoes3ive shrinkage or too little shrinkage during scouring. 
¿.oo muoh overfeed or too little overfeed during stentering. 

x)  xo^l Wcj,rtW ,* Los«,  and, finished, Vsjrfb,,,    After the weights of 
eaoh of the yarns have been totaled a deduotlon ie made for the 
percentage loss during finishing and the finished weight is 
arrived ut. As in all  the oases mentioned previously the 
percentage loss in finishing is again a matter of oareful weighing 
and rsoording. By experienoe the designer will know what to 
expect,  for examVle a cotton fabrio with a soour only finish will 
loose fur less weight,  than a worsted fabric. A botany worsted 
would  loose about 6,» in finishing whilst a woollen fabrio wit h 
a napped finish can loose 12A4*7    100/» cotton fabrics with a 
rssin orease resist finish,   have a tendenoy to gain weight slightly 
doe-to the resin added. 

An example of a completed range sheet for a polyester 
cotton leisurewear fabrio 9/10 ose - 2M gms is given on page 86. 
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¿lerlo-4   -ffrt À ï Biffi f ^ah*/4"~LÌflg 
Vhore ia b lot of olerioul work to be done in a design studio 
whiob can be carried out by people other than the experienced 
designers, thus releasing them for the more oomplioated wölk, 
¿eneraly this work is done by the assistants or untrained 
personnel who may be studying, part time at a textile school 
or who muy have Ju3t graduated from textile college but are 
lacking practical experience.  It will of course depend on the 
size of the organisation and the design studio«  but it is a 
Tory good sytaem to have one untrained or seal-trained assistant 
working with tvo designers. Vhe duties of the assistants should 
be planned to cover a due of  the following duties  * 

dample xTotfreaa. After a production schedule has been worked out 
for each season a record of the progress must be kept as each 
ol the new designs is prepared for manufacturing.  The most 
sffioient way of doing this is to hare one of the assistants 
reaponaible for thia work, AS the range sheets are prepared by 
the desigusra they are giren to the progress clerk so that the 
manufacturing schedule can be arranged. 2aoh section range nay 
require 4U or 5ü different yarns so it will be the responsibility 
of the progress olerk to ensure that til the yarns are available 
before warping commences. A oonmton error is for the warper to 
oommenoe dressing a section range and then when the 4th or 5th 
section is arrived at one of the required yams is not available, 
and a substitute has to be used. However if a careful record is 
kept of yarn stock in the sample area and new yarns are progressed 
through the spinning yarn shortage will be avoided. Also another 
important aspect of the planning work, is to schedule ranges to 
be warped at  the same tins when several ranges ars using the 
sane yarn count and colour.  There is nothing mors wasteful and 
time consuming as getting 40 lota of yarn out of yarn storage, 
dressing two warpu and the returning the yarn into store» only to 
find that there are three more warps to dress using the seme 40 
shades next day. Also mistakes and bad plannlag of this sort will 
throw the all sample production schedule out and cause new designs 
to be lute for showing to customers. 

When samples have been warped they must be planned so that 
in drawing in,  any new designs which oan be tied to one another 
vili be. Also in weaving scheduling should be done in such a way 
that the samples fdLow one another with as few onangos to loom 
settings as possible. All this will help the smooth flow of work, 
reduce oasts,  and also create a good working atnosphere. 

it should be remembered that when the new sample ranges 
are ready for finishing, auffiel snt length of fabrio will be 
needed in order that the finishing machinery will run satisfactorily. 
if warping and weaving has been planned oorreotly, designs 
requiring the same type of finish will arrive In the finishing arsa 
together. Thess oan be joined together and finished at the seme 
time thus giving longer lengths of fabrio and making handling mud) 
easier. 

Vhe progress olerk will kssp eaoh designer Informed with 
regard to manufacturing of the new samples whloh have been 
worked out by that designer. When weaving oommenoes the designer 
should receive a full width cutting of the first 6"/7" of eaoh 
sample. This will be checked for the oorreotness of ths design, 
oolour sto. The new design should also be oheoked thoroughly In 
the loom. It should be stressed that although ths new fabrics are 
experimental, aoouraoy is absolutely essential. F*r too often a 
small error is missed in a new sample. This gets right through to 
the sales several hundred pisoes are ordered and then the mistake 
is notioed. The question now is should ths mistake be corrected 
or the pieoes woven as ths original sample. Usually this is a 
very difficult question to dseide. The customer msy like the 
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new design with the mistake in it    eren though it le technically 
wrong, AS a reeult if the design is corrected and the pieoes are 
vor en,  the difference may be noted and the pieoes returned, ¿o 
quite often it is neooessary for the designer to risit the olient 
oonoerned to explain the situation and arrlre at a satisfactory 
solution. The obrious answer is to check the designs thoroughly 
in the first plaoe and eroid this situation arising. 

Finally the rarlous oli>*i.oal duties shared by the assistant 
designers should bs rotated eray six months in order to gire 
each trainee experience in the different administration procedures 
and also allow a period of time working with eaoh of the different 
designers. 

illK  üüitoTnUOTIOil OF HACK ÜL0TH3 

where it is neooessary to inorease the weight of a fabrio to a 
great extent without altering the face appearanoe and texture this 
oan be done by changing the weare from an ordinary weare to a 
wear« with a baoking. The inorease in weight is affooted by 
introducing an additional sett of threads aither as extra warp or 
a« extra weft,and attaohing them tu the single fabrio structure 
in auch a way that they do not show or disturbe the faoe of the 
fabrio in any way. The extra material when used as warp means that 
there are two sets of warp threads one forming the faoe of the 
fabrio and the other forming the baoking.  If the added weight is 
introduced as weft then there are two sets of weft, one forming 
the ¿round of the faoe weare und the other adding the extra weight 
to the baok. Warp backed fabrios are more popular then weft backs, 
beoause of the extra picks needed to make a weft baok which of 
oourse results in an ine reas e in oost and a losa of production. 
Although when making a weft back a cheaper yarn œiy be used for 
the baoking merely to add weight,  and sometimes woollen yarns 
ars used.   In warp baok structures,   cheap yarns oannot be U3ed as 
the yarn must be strong enough to stand up to the stresses 
applied in wearing, sometimes the backing threads or pioks mt.y 
be used  for ornamentation as well as  increasing the weight. 

iheae types of fabrios are generally used in making suitings, 
ladies coatings and ladies dress cloths although they oan be 
utilised in any manner at the designers discretion. Recently they 
hare tound a new popularity in upholstery fabrios. '¿'he proportion 
of fuoe threads to baok may be 1 faoe - 1 baok or if oost is a 
big faotor this may be reduced by using a 2 faoe - 1 baok ratio. 
These structures oan bs used in any materials or combination of 
materials, and although not widely used,  the making of the deelgn 
should bethoroughly understood as they lead up to the method of 
designing the weare structure for double oloths. 

In making the design for a back cloth, the prooedure Is 
as follows i 

2x2 Twill Warn Baok Fig 1 shows the  2 x 2 twill weare. 
J-iark this out on alternate ends,  the first end representing a faoe 
end and the seoond end representing a back end, this is shown 
in Fig.  2 by the black orossee. The back threade are then et i toh ed 
to the faoe of the fabrio as shown by the red solid squares.  It 
should be noted that the stitches are inserted in suoh a manner 
between the warp floats, so that the floats of two roll orar the 
single stitches and oorsr then oompletely. 

Fi*-l USLl 
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In micini a  2 x 2 twill verp be ok oere should be taken to  se« 
that eaoh back end is stitched et least onoe on the faoe in one 
repeat. 

la making L weft be ok  cloth the design is marked  off 
on alternate piolia and  this   lengthens it weft-way   (see fig.3). 
ïhen,   thebaoK  piokB  nos.   2,4,6 und 8 are marked  in as warp. 
These  are  3hov:i by the obi iiue  linc3  in fig.3.      The idea  of 
this  is  to give a better idea  oJ   where the weft floats should 
be stitohed.       ¿he weft stitohea are lntroduoed where they will 
be  bes)  covered by the  weft floats   on either aide   of them.    The 
red olroles  in fig.  3 show  the  stitches and represent the 
position where the u&rk will  be removed ullovin¡j the weft to 
oome to  the  faoe oí  the  fabric      Fig.4 shows the  completed 
weave for the   2 x ? twill weft-baok fabric. 

*ï<i   4 

I ig.   5 shov3 a 2 x 2  twill warp-back where the  stitohlng 
is carried out on alternat«  ends.      Thus  the weave  repeats on 
16 onda  iiutead of 8.      The   advantage of this type of  atruoture 
is that  it  lessens the number of stitohes  that may appear on 
the face.       The weft-baok weave with stltche3 on alternate 
pi oka   13 shown at iig.  G, while Fi,rt.  7 shov3  the oompleted 
weave lor the weft-bi>ok with  stitohes on alternate  picks. 

¿irf.   5 *'Mt  6 gift. 7 

Fig.  8 shows  the hayo  or ¿ampb.?ll  twill and the method 
of ua¿ing a warp-baok from thi3 weave is   shown at  Fig.   9.    The 
oonstruotion of the  design for the weft-baok Jit-yo  twill   is 
shown at /ig.  10 and  the completed weave at Fig.   11. 

*'i*.  § fia. Q 

Fig.  lü Jhows the  twilled Hopaaok weave aneTThe warp-baok 
design  for this  ia  shown at Fig.  13, while the weft-baok weave 
under oonstruotion and oompleted are shown at Figs.  14 and 15 
respectively. 

Fig.   12 >'i*t is 
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A fanoy ateep-angled broken twill ia ahown at Fig. 16. 
Thla weare repeate on fire and3 and tan ploka.    The weare for 
changing this into a warp-baok struoture on 10 ends and 10 ploka 
la shown at Fig.  17.      The oonatruotlon of the weft-baok weare 
ia illuatratad by Fig.  18, while Fig. 19 shows the completed 
weft-bi.o* weare. 

ìUt   I?. Fli, 17 

in 

LLii_12 ni» 19 

2x2 twill out a.id feathered erery  2 ends  oan ba made 
into a baok cloth.      The weure is ahown at Fig.   20.      7ig.   21 
ia the deaign for a one faoe one baok oonatruotlon with extra 
warp.    Fig.22 indiottea whera atitohlnj would be for the weft 
baok and  jig.  23 ia the completed weft baoK  design. 

ri** ao ,U- 31 ?Ui   22 

A very popular  vetre for men's outerwear ia e 3 x 3 twill 
warp baok structure.The 3 x 3 twill weure is ahown at Fig.   24 
below.       The method of  constructing the warp baok design   .ith 
th'.> stitches inserted  is  demonstrated In 7ig.  25.      The 
insertion of stitches  for the  weft baok design und the completed 
design UTC shown in Fig.   26 and Fig.   27. 

i'i¿-   24 £¿¿, M ^«t   26 *'lrtt   27 

xhe 3x2 Kop3ack weare  (Fig.   28)  aould be used for a 
ladies coating.      As  the  repeat of this weare ia on 15 rnds 
x 5 pio£s,  the warp baok  deaign extenda  to 30 end?.    This as 
ahown  in .-ig.  29 whilst Fig.   30 shows the method of  inserting 
stitches  for a weft baok construction,  Fig.  31 illustrating 
the completed weore. 

Another fanoy stitohed liopsack is  illustrated by  the 
deaign Fi¿. 32,   the oonrersion to a warp baok la shown at Fig. 33. 
Fig.  34  shews the atitoh insertion and Fltt__3_g the  oomplet^ 
weft baok weare. 

Fla 
35 
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lu the oonatruotion of woollen ooatin^s  variations of 
tha Hopauo* weave are often uaed.      Vhi3 type of weave has aleo 
found application in uphol3tery fabrios woven on dobby looms. 
The 6x4 twilled Hopsao* shown at fig.   36 is converted  into a 
one iuoe one bauk warp back fabric by utiliainj the weare Jhown 
ut ¿ig.  37.      tí¿.   ÓB d«non3trutea the method of oonrertin^ thie 
weu/t;  into u weft buok  Jtruoture,   and lij.  39  is  the oorapleted 
weft  ouck weave. 

iu.   ¿6 

Pi 
vki* a? t'jlrft   39 y,Ui »a 

it mttH -t+ttttttn 

JUL 
¡St 

ck Jloths Jao*cd Vlth ïarns of Different diameter to the Faoe 

Joth warp and weft baotced fabrio3  can also be constructed on the 
two faoe one  back principal.      The advantu;e of uain^ this type 
of desijn is a thicker thread oan  be u3ed on the  baox.      ïhe 
fact that  there i3  only one thread or pick on the buck for two 
on the  faoe compendi.le3 for the added thicknei3  of the   jacking 
yurus used,      ivdvunta ;ea  of two face one   oto* struoturea arei- 

a) ihe  thicker m-Ci£i¡*í yarn oosts much leaj than the fine yarns 
uaed  on the faoe. 
b) i'he  buoking yum oan be of lower quality or  cren of different 
material  tor the  purpoae  of chcupnesa.       - or  exarple,  fine 
botany worsted yarns may   be U3cd for  the   face  of  the cloth with 
courier woollen jpun yani3 on the  back. 
c;   In weft  backed fabrics,   the  nur.ber of   buciinpj piok3,   one  in 
two i   i3  only  half  that of the face.      Jompared with u one free 
one  búo¿ weft baot   3tructurc waa^in^ co3ta arc considerably 
reduced. 
dj   in  >*»rp   Ji.CKed  fabrics  there  is  u corresponding reduction in 
the number of ends  in the warp 30 that the ojst  of drawing-in 
and sleying is less.      ^l3o,  the reduction of the number of end 3 
in tae  warp helpa  in  the wearing  of the   fabric 

When  constructing  two lace one  back fabrios tha count of the 
bao¿in¿ yarn Jhould  not be any thicker  than half the count of the 
face yarn,   e.¿.  a  '¿/A^a worsted u3ed for  the face,  then the 
backing yarn ¿houle not be thicker than  2/20s or 1/lOs.    Finer 
yarns  oan  be uaed,   ujt  a3 they are more  expensive and   they do 
not give the suae an.ount  of oj/er on the baoi as  the  thioker 
yarns  this   is uot a ¿ood  practice.       If finer yarnj are to be 
usad then they should not be more than two or three counts finer, 
i.e.  in the abo/e viere 2/^us i3 jiven as the  ideal oount for 
tha  baOKing yarn,   2/243 would be   the fineit und   to ¿o to  counts 
finer than this would create an unjuit&ble  fabric. 

Weaving ¿articulara üJad in ¿iaklnn Veft racked ¿-'abriga 
Jome typical  constructions for fabrics using woollen yarns for 
tha buoid. ng weft are ¡jiven below.    A voolleu yum uaed on the 
bao*  improvea tha  handle  of the   fabric   muiring it softer and 
fuller. 

1)   2 x 2 twill weft back,one faoe one back. 
2/4U1 worsted warp and face waft.    4¿- run or 27 skeins Y3W 
woollen yum for backing weft.      Sett 68 ends par inch, 
_>U picks per inch.    66 inch wide in reed.    Fabrio weight 17 
ounces per yard,  ¿C x 36". 
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3)  2 x 2 twill, on« faoe one baok,   sateen stitohed. 
2/40» worsted warp and faoe weft.    4i run or 30 skeins Y3W 
woollen yarn for buoking weft.    Jett 60 ends per inoh,  108 
pioks per lnoh.      70" wide in reed.    Fabric weight 19 ounoes 
per yard,  56" x 36". 

3) a x 2 twill,  one faoe one   baok,   sateen atltohed. 
2/303 worsted vurp und  faoe weft.    3¿ run or 20 skeins YSW 
woollen yarn for backing weft.      Sett £>2 ends  per inoh,  92 
ploks per inoh.    72 inoh wide in reed.    Finished weight 
24  ounoes per yard,  ¿6" x 36". 

4) 3 x 3 twill, weft baok    -     two faofi,  one baok. 
2/32s worsted wurp und faoe weft.    3¿ run or  20 snelns Y3W 
woollen yarn for buoking weft.      Sett 68 ends per inoh,  96 
pi ok» per inoh.    68 inoh wide in reed,    finished weight 
19 ounoes per yard,  S6" x 36". 

Wearing Particulars Used in Makla* Varp OcokeJ 

1)  2 x 2 twill, one faoe one baok.  Jateen Pitched. 
2/48« worsted faoe and baok warp and weft.    Jett 132 enda 
per inoh, 64 pioks per inoh.      66" wide in reed.    Finished 
weight 17/18 ounces per yard,  i>6" x 36". 

2)  2 x 2 twill, warp baok, 
2/48« worsted faoe warp 

two faoe one baok. 
2/268 worsted baok warp,   2/48s 

worsted weft. Jett 96 <«nds per inoh, 66 pioks per inoh. 
68 inches wide in reed. Finished we-sht 18A9 ounoe3 per 
yard ¡>6" x 36". 

MOl'Si  Toe yards per pound on the YJV Yorkshire J-ceins Woollen 
system is 256 yard3 - one skein. 
On the Auerioan run 3., 3tem one run Í3 1600 yards per pound. 

Mej 
3a. 

thod of Oonatruotinrf Desl.ms for 2 lace 1 3aok. 
OK S'a.brlo,» 

•'arp and .'eft 

An exuuple of fancy weure oon3tructed from 2x2 twill with 
out ting ends between the floats  is shown at Fig.   40.    ïo change 
tais  into a two face one baok wtrp bao¿ed design, proceed as 
shown  in >lg.  41.      Always  start by n&einz the firät end  of the 
design faoe.  the second end  baok and then two face one back   for 
the full repeat,  which will  end with one faoe.     xhe same method 
is used when aonstruoting the  design for a weft-back structure 
with the  ratio of 2 pioks fuoe,  1 pio¿ baok.       i.e. i irst pick 
faoe.   seoond plok buaç,  then two face one took,  ending with the 
lust ¿>ick on the fuoe,.       i he   3titohea to hold the  backing ends 
into the face structure are  inserted in exactly  the stm.e manner 
as when leaking i» one faoe one  btok  design.      These are  shown 
in solid red inserted between the warp floats  (see Fig.  41),  so 
that the war»> floats will  roll and oorer them.       Figs.   42 and 
43 show the two faoe ono baok weft-baosed design,  Fig.  42 shows 
the method of inserting the stitches and Fig. 43 the completed 
two faoe one baok weft-baok^d struoture. 

£Lfe-& Fifí»  4J. LiAi_^2 F.Mf   43 
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io convert the Mayo or Campbell twill shown at Fig. 44 to a 
2 faoe - 1 baok, baok oloth design prooeed at shown in Fig. 45. 
whioh la tht warp baok oloth atruotur«. Figa.46 and 47 ara tha 
waft baok, 2 faoa- 1 baok daaign. 

Fl*. 44 fUt 48 fami 4$ n«. v 

Four x four atitchad hopaaok Is a good coating weave auitabla for 
adding baoking either in tha warp or in the weft. ïhe baalo weave 
la indioatad in Fig. 48 and the warp baok design ( 2F - 13 ) in 
Fig. 4». Fig 60 Is the weft baok with tha etitohes lndioated by 
tha red oirolea und Fig. 01 shows ths oompleted weft baok weave. 

Fij. 48 FUa-äi 

Fig.o2 la the Blrdseye weave and oonreraion to a warp baok (   2f 
lb )  la shown at Fig. 53. The stitohes for a waft baok Birdseye 
with a ratio of 2 pioks on the faoe and 1 piok on the baok are 
shown in Fig.  54 and the oompleted wears in Fig.  55. 

Fl*.  52 gig-  53 FU. 54 Jig-   55 

A Mayo twill reversed every four ends, is shown at Fig.56 and ths 
way this is oonverted to a two faoe- one baok, warp baok and then 
a weft baok is illustrated in Figa. 57, 58 and 59. 

Udiàl FU 57 

•••••   •• • •i   ••••• 

•Ks «.ss?: 
• •• % ffl "•••• -P 

fU,   58 n«. 5? 

2 x 1 or brunelle weave shown in Fig.60 makes a good version of a 
baok oloth and in the 2F-1B warp atruoture the stitohes are hidden 
very effeotively as oan be seen in Fig.61. ïhe weft s'.ltohes also 
oover well and Fig. 62 shews tha position of these sMtohss While 
Fig.63 demonstrates how the oompleted weave look*. 

£i*x&¿ nil  91 Fig.62 £U*&2 
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Vit.A4 show« a hook weave on a repeat of 10 x 10. This makes a 
barrathea but different f»mt the nozaal twilled hopsaok weare. 
Xo oonvert It to a 2 faoe - 1 back warp baoked deelgn it la 
opened up and atltohee lneerted ae lndloated by the eolld red 
equaree In Fig.65. For a weft baok (2F - IB) the deelgn la 
opened up weft way and atltohee lneerted ae shown by the red 
olrolea In Fig.66,  the complete weft baok weare le lndloated at 
Flg.67. 

£l*u£l E1AU& Flg.67 

The twilled hopsaok weare oen be ueed on the rereree side and this 
la shown In Fig.68. Fig.69 le the 2F - IB warp baok weare for thle 
while Fig.70 ehowe the oonetruotlon for a ZF - IB weft baok,   the 
oomplete weare of whloh le shown at Fig.71. 

£1*¿& IXäXSI HêLMISL Zittii 

Flg.72 ehowe the twilled hopsaok or barrathea weare, faoe up. This 
oonrerted to a 2F - IB warp baok le shown at Fig. 73 and Fig«. 74 
and 75 Illustrate the etltoh poeltion for the weft baok and the 
oompleted weare. 

yjg.72 F¿aU22 Fla.74 UäA21 

üafooto In Baok Cloths Due to Faulty Stltohlng 

Fig. 76 ehowe the design for a 2 x 2 twill warp baok with a 1 Faoe - 
1 baok proportion of baoking ende. VIth the twill method of etltohing 
the baok to the faoe,  there le always the danger of a double twill 
effeot shewing on the faoe. Thle la beoause only alternate twSLe 
are etltehed and one line of twill having to oorer the etltohee 
•ay be ralead slightly more than the other. To overoome this defeot 
a eateen order of etltohing Is employed and this Is Illustrated In 
Fig.77 where it will be eeen that every ftok ie stltohed and the 
stltohss ars evenly distributed between the two twill lines. 

ZlfaTd, EfcuZZ 
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In a 2 x 1 Twill or Prunelle the probi« enoountered are « 
What différant. Fig.78 »how« the IF - IB warp baok version of the 
2x1 twill with the stitohos in twill order. This would of oeurse 
tond to «ir« a doubl« twill effeot auoh as that whloh ooours in 
tho fabrio produood by the weave shown at Fig.76 2.94. However 
if th« sateen ordtr of stitohing shown at Fig.79 isdjodj, -#nl$-; 
alternato pioks ars etitohed and this tonds to produos a raggy 
oloth. Also ths stitohos tsnd to for« themselves into twill linos 
fro» right to lsft thus giring a oross twill offoot. This is 
shown in Fig.80.    Fig.81 lllustratos another method of »titoning 
a 2 x 1 twill but thi3 again results in a rathsr unevenly 
balanoed struoture and oan oauss shrinkage problems during finishing, 
do in tho oase of 2 x 1 twill tho stitching shown in Fig.78 is tho 
one most  profsred. 

FJkjUZä £U^12 

In Fig, 82 a fanoy twill oare must bo taken in sekeoting tho plaoos 
for stitohos whsn oonrerting it Into a 2F - IB Weft baok design. 
In Fig.83 only alternate warp ends ars stitohed and for tho boot 
possible offoot in a weft baok, every end must bo stitohed.  Fig.84 
shows tho design ohanged so that erery end is stitohed. 

£i*iÂ2 fl*a&2 fiftifii 

When making a 2F - IB Weft baok design from tho 2x2 Hopsaok 
shown at Fig.85,  if the design is started 2 picks faos - 1 piok 
baok tho stitohos ars only oovered on one sido by a weft fleet. In 
this way  they may show through onto tho faoo. Fig,86" shows this 
quite olearly, if however the deelgn is started 1 piok faoo - 
1 piok baok - 2 pioks faos sto* thon the stitohoo are o or er od on 
eaoh sido by weft floats, sse Fig.87. 

fJUi&ä Fia.86 Fig.87 

A 4 x 4 Twill shown in Fig.88 obould bo stitohed eo that tho etitohee 
fall ao near aspossiblo between tho adjoining twills. This oorers 
ths stitohss best and is shown in Fig.89. Fig*.90 and 91 illustrate 
positions whioh should not bs used for tho stltohes. 

Fig.91 

m 
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Th. Use of Hasina Yarn as Decoration« u* •    «. «. „. 
In any bao* oloth th« buoxlng yarn may b« brought to the avrfuoe 
in the fora of decoration,  it may be made to show  /«ry softly or 
in large apota»  or motifs.     ïhis adda norelty to the fabrio as 
well u» extra weight. 

Vig. 92 is a 2 x 2 t' ill fabrio with a 1 face 1 baoic oonstruotlon. 
On one line of twill single 3titohea are introduced in the norial 
manner between tue floats of warp, so that they will be oorered. 
On alternate lines of twill t e atit hes are orer the weft floats 
completely in the op«n. ïhia will ¿ire a fine tingle twill line 
and if the b»«ing yum ia a different oelour from the f aoe yarn 
a 2-colour twill will result. 

Xhe 2x2 twill,  1 faoe 1 back,  oan be  further modified aa ahown 
in i'ig.  93 below.    Here,  the alngle warp floats  in Vig.  92 hare 
been ouanged  to two floata, making u larger alternate tvill. 

If the  decoration floata are further exte.ided to three,  as 
illustrated  in tig.   94,  it then beoomea unnecessary  to atitch the 
baoxing yarn further. Here, the 2 x 2 twill Í3 the fine twill 
line und  the  oao<cing yarn forms an alternate hec/ler twill line. 

In employing the  backing yan aa decoration it need not 
neoeaaurily be used always in a twill line.    Fig.  95 again on a 
2x2 twill ground, 1 faoe 1 back,  ahova the backing yarn brought 
up in the form of a Uopaaok J pot efieot. 

i'ig. 96 is a further illujtration of a apot effect  on a 2 x 2 
twill ground weave.  Here the backing yarn la brought on to the 
aurfioe in groupa  of  b,  2 floats.  In thia example,  ho wer er,  the 
baoklng end a hare to be atitohed on the fuoe in the usual nanne r to 
pre rent long floata  on the back. 

Fi¿*_2£ 
Ha • ••••• ».»• *     •  • •§•!•_ 
: :.:::•: :-:»a:.HÍs! \ ::. 

H+tHH-fH+H 
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An alternative method of using the baoldng yarn for deooratlon 
is to interchange the faos and beok yi.rns In certain areas of the 
oloth.    The way in whioh thia  Is dona is Jhown in Pig. 97. The 
ground wear« used is a 2 x 2 twill, 4 and 4 out oheoic.    In the 
bottom left-hand corner of the design the baoldng yarn i a on the 
•urfaoe forming the reverse twill.      Stltohes are lnssrted vh«re 
they will oorer up best.      For the next 8 pioles the sequenoe 1» 
reversed,   the baoJcing yarn rererting to the  baok of the oloth 
while the straight  twill is  formed by the faoe yarn.    On the 
opposite sids of the oheoic,  or diamond,   (the right-hand side)  the 
opposite ooours,  that is,  in the bottom right-hand corner the 
flaoe twill  (straight twill)   is formed by the faoe ends and  in th¿ 
following 8 pioks an interohange ooours,  the   reverse twill being 
formed by the baok ends.    If this design was ooloured on« blaok - 
one white  in the warp, white reverse  twill would show in the 
bottom left and top right-hand oarners, whils blaok straight t*ill 
would appear in the top left and bot toa right-hand oorners. 

Fig. 98 illustrates    another out ohe Oí design formed by 3 x 1 
twill» using the interohange method.    Here thetwill is all 
reversed,  the interchange being shown by blaok orosjes in the 
bottom left and top right of the design, with red  (solid)  la the 
top left and bottom right  of the design. 

Fia.  98 

••• • ••••    * *• •••• ••• 

Another spot sffeot is illustrated in the design shown at Fig. 100. 
The ground weave 2x2 twill with ten ends, out and feathered every 
two, is shown in Fig. 99.      The stitohing of the backing warp is 
inserted between the twills to obtain maximum oover.    Than,  the 
bao king warp is brought up in a series of three floats to form a 
motif. 

£Ut_12 Fitti ils>? 
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rig. loi Illustrât« a method of designing a 2-oolour twilled 
¡lopsuok or Jarathea.      The rererao of the normal Barathea vea re 
is used and the baok  la brought up on to the faoe In a series of 
Hopsaok tv ills or snail spots.      1'ig. 102 Illustrates the effeot 
aa It would appear in the oloth. 

An interohaiige effeot on  3 x 3 twill » 12 x 12 herringbone 1J 
shown at ì'ig. 103.       x'hree different ooloured twills would result 
in this design if grey was used for the  faoe warp, white used for 
the bao* warp and bin ok used for the weft.      The warp twills 
would be  grey and white  interspersed with bftaok weft  twills. 

yUt  hfl 

Using the weare H" 3 a norelty twill design oan bs mads by 

bringing the bboking warp up between the faoe twills as shown la 
Fig. 104. In thla design it is not neoes3ary to stitoh the baok 
warp owing to the shortness of the floats  on the  bao*. 

PU.  W4 

j'ig.  loâ illustrates a norelty spot effeot on the 2x2 twill basic 
oloth weare.    The faoe warp is 2 dark 2 light and the baok warp is 
2 light  2 mid.      In the weare alternate twills ars intero hanged« 
stitohes being inserted between the floats where they will oorer. 
If this fabrlo is woren with a solid dark waft the design will 
show up as alternating light and mid spots. 

flft*-lä2 
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A further modification of the »pot  effect Illustrated at Fig. 105, 
page 96,  is obtained by rerersing the light and the »id on the 
seoand 8 ends of the design.      This is shown In Fig. 106. 

¿>a£UDO üh IKITATlüH lìfcCK C^OÏiUJ 

Imitation buok oloths hare the adruntage of not requiring as 
noy ends or pioks per inoh/om.      They are less oostly to 
manufuoture, can be oonstruoted in lighter weights but still gire 
the impresaion of a real bade oloth fabrio. 

To oonetruot the weare for an imitation baok oloth the ai«e of 
the repeat iauot be deoided upon,      There are two methods of 
obtaining this, where the ratio of ends or pioks is 1 fuo« 1 baok. 
In the first method the number of threads and pioles In a repeat 
of the  fuoe wear e to be  Imitated is multiplied by two and then 
one taken away. 

1 'rfletfIfet'  2x2 twill -  1 lt.oe    - 1 buok • 4 x 2 • 8 repeat 
Tberef ore,  8 - 1 •  7  threads and  pioks in repeat of 
imitation fabric. 

la the seooud method,   instead of deducting 1 from the repeat of 
the buse weure, after multiplying it by 2, an addition of 1 Is 
made. 

ftrtifg1!'   2x2 twill -  1 fuoe - 1 buok   • 4 x 2 t 8 repeat 
Therefore, 8 flu* 1 • 9 threads and pioks  in the repeat 
of the  Imitation fabrio. 

In designing two faoe one buok warp back structurée,  the 
oaloulution isas follow«t    threads and pioks in base wear« x 3 
minus 1 equals threads and  pioks.in imitation bude   oloth weare. 

KxjnDlei  2x2 twill -  2 faoe - 1 buok e 4 x 3 « 12 repeat 
Therefore, 12 - 1 s 11 threads and pioks in the 
imitation buok oloth weare. 

For a 3 faoe 1 baok structure the oaloulution ist threads and 
pioks In buse weare time« 4 - 1 • threads and picks in imitation 
design. 

Example.«  2x2 twill - 3 fao« - 1 beak • 4 x 4 « 16 repeat. 
Therefore,  16 - 1 » 15 threads and pioks in the repeat 
of the weare for the imitation buok cloth. 

Fig.107 demonstrates the «my an imitation warp baoked fabrio is 
oonstruoted for «2x2 twill fabrio. The  repeat of the w eure le 
on 7 ends and pioks.    Starting in the bottom left-hand corner 
the line of twill is run-in across the design 
on alternate end«.When the  repeat 1«  reached Fla.107 
it throws the «eoond line of  twill on to the 
opposite end to the first, that i«,  it inter- 
changes. In this particular design,beoauae of 
the shortness of the baok floats, stltohlng 1« 
not required. 
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If li la required to oak« a lighter fabrio on ttat weare 
illustrated in Fig. 10/,  page 9*, stitches oan be inserted between 
the twills and they will obrer up in exactly the same way as with 
a,proper warp »aOK fabrio.    ÏU1» is illustrated in Fig. 108.    The 
ulter.tute twills are shown in black crosses and black solid 
squares in order to clarify the design. The stitones tighten up 
the fabrio oonaiderubly enabling the setting to be reduoed,   thus 
resulting in a lighter weight. 

gi¿- IO? 

Fig. 108 is an example of the seoond method of oonstruoting an 
imitation warp baoked fabrio, where 1 is added to the repeat 
resulting in a repeat of 9 ends and 9 pi oka.    This results In a 
•tore open struoture, whloh requires an increased setting and a 
heavier oloth, being formed.      Stltohes are neoesjary in order 
to gire a firn fabrio and reduoe the length of the floats on the 
bao*. 

£LLU1& 

In oonstruoting a design for a 2 x 2 twill, 2 faoe 1 baok,  fabrio 
the repeat would be on 11 ends and ploks.    Fig. 109 is the weare 
and the method of oonstruoting this is to start in the bottom 
left-hand corner and run the twill aoross thed esign. The twills 
are grouped in twos with a miss in between eaoh.     When the edge 
of the weare repeat is  reuohed, this  le continued and the base 
dots for eaoh group of two are emphasised in red (aolid).    It 
should be noted that the two faoe - one back struoture results 
in a tighter construction with reduoed weight. 

Fig. 110 illustrâtes the weare for a 2 x 2 twill, 2 faoe 1 baok, 
oo im true ti on using the  larger repeat,  13 ends x 13 pioks. The 
method of  inserting stltohes betwsen the twills in the position 
which gires the best poailble oorer is suown by the red (»lid) 
squares. 

£Lfa-U£ 
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A design for a 3 faoe 1 back imitation doubl« oloth la shown 
la Fig.  111.      Ibi» is or« the larger repeats of 15 ends.      The 
design is utitohed between the twills so that the single floats 
will be oompletely bidden.      Xhla design for 2x2 twill is 

quite rare in use. 

lUxMl 

frunell« or 2 x 1 twill oan be ohanged into an imitation double 
oloth.      The design on the smaller oonat ruoti on repeats on fire 
end sand ploies, and as there are only 3 floats on the baok of the 
fubrlo,   it is not necessary to • tit oh the weave.    Fig. 112a 
illustrates the ¿Tunelle weare and Fig. 112b 13 the design for 
a 2 x 1 twill,  1 face, 1 bao* imitation warp bao*. 

EUt-Uäk fUt USE 

EB 
¿onatruotlon of the dosi^n for imitation Veft ¿aokod Fabrlqt 

io mu;e a design for an imitation weft backed fabrio the 
procedure is ua follows:      l'ha oxauple giren Í3 V faoe, 1 baok, 
¡¿ x 1 veft twill.      ïhe repeat will be on 5 ends and pioles and 
the weare is dotted in, in penoil, on alternate pioka.    As in 
the ooi» truoti on of a warp baok, due to the repeat of the weare 
beinj on an odd number of ends and pioks,  the jeoond line of 
floats is thrown on to the odd numbered pioka.      After the weare 
has been marked in in penoil the blanks are marked in as warp 
with blaok crosses.    Fig. 113 illustrate! the oompleted weare. 

A further example of a design for a 2 x ? twill,  2 fuoe, 1 baok, 
Imitation weft baoked fabrio is shown at Fig. 114.      It should bv 
noted that,   if stitobea are required,  these are inserted between 
the weft floats.     As with all weft baoks,  it is oustomaxy to 
insort all the orossea after the pencilled outline has been put 
in.    ïhen appropriate oros3es for stltohing are remored. Finally, 
the pe noi lied construction marks are rubbed out.      In the 
diagrama the penoil mur¿s hare been left in to make the method 
olearer. 
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2x2 twill, 1 face, 1 bask, imitation 

rig, lis 

Further exenplea follow of rari ou« warp and waft baoked designs. 
fig. 116 la a 3 x 3 twill Imitation warp baoked design.      Tha 
proportion of anda la 1 faoa, 1 baok and the weave la stitoned on 
every twill lina In order to tighten it up. 

rut m 

In the design illustrated at rig. 117 a 4 x 4 twill, 1 faoa, 1 baok 
warp baokad atruoture, with stitohea on eaoh twill line,  la shown. 
Tha weare rap eata on 15 ends and pioka. 

ria. 117 

riga. 118a and 118b are examples of a 2 x 1 tv 111,  2 faoa 1 bao<c 
imitation warp baoked design.      Fig. 118a on the left shows ths 
unatltohed veare.      :'ig. 118b to the right is stltohed between 
eaoh pair of warp floats and provides a muoh tighter oonatruotlon. 

nji im 

A 3 x 3 twill imitation warp baok using 2 ends on the faoa to 
1 en the baok la denonstrataa in Fig. 119 repeating on 17 ends 
and pioka.      Sua to the long floats on tha baok stitohea must be 
inserted in tha poiltions indloated by the red solid squares. 
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¿ne ¿«ni ¿a repeating oa 23 ende and pi ok« illustri» t«4 at 
ïlg. 12ü 1J a 4 x 4 twill,   2 faoe 1 baek imitation warp baek, 
«ad again toi« ha-i to bo 4 ti tobad between th« twill«, la 
order to elimiik>te long float* on ttM bao.< of th« faurle. 

Ü1.4«   iati 

••• • •••••• •••••a  • •••Sii 

• • •••••• •••••i • • •••••• 

s.aiïs-ï i 

•••     •••••• • • • • * * ••••••     ••• 

i'i¿. 121a illustri, tea »2x2 twill, 1 fno« 1 baok, imitation 
warp baoxed fabrió.    If thij d«aign bad a warping arrangement 
of 1 bli-o* (indioated by red solid), and 1 whit«  (ahewn a« 
blui* in the design), a plok aud piole, or *har«e¿in «ffeot 
would b« obtained,      ¿hia effeot la shown at Flg. 121b. 

ib« design for a 3 x 3 twill, 1 f uo« 1 baoJc,  imi tu ti on w«ft 
baoked,   jtitohed on «very twill,   ia shown at Fig. 122. 

i ig. 123 i« a 4 x 4 twill,  1 faoa 1 baok,  lai tati on w«ft baok, 
and again tai«  la atitohed on every twill.      ¿paoial attention 
jhould b« paid to the position of all «titohea,   eapeoicl ly 
in th« waft bao«ed daaigoa, whar« they are indicated by a 
sinker,  (red oirole). 

A 2 face 1 baok imitation weft baeked weave for the 8 a 1 twill 
(weft Will) le ebown at Fig. 184.   Tbie la on a reseat ef • «ade 
and »laica. 
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Imitation »«ft backed designs  for 3 x 3 twill and  4x4  twill 
with a proportion of pioles 2 faoe to 1 baok »re illustrated 
in Hi».   125s. and 125b.      ¡ititohes »re needed to shorten the 
weft floats on the  baok of the  fabrio in both  designs. 

¥Ui  We fU.  t^b 

JKKi.ïiNJ  i'IJim-lD Oh MOTI*'  OKJIJiJJ  dY MF.AHii 
OF ILXÜhA WARP 

Mot only o»n the extra warp in a baok oloth fabrlo be used 
to add extra weight,   it oan also be used to oréate large 
deooratlre effeota.      These are different from the smaller 
norelty effeots dlsoussed on Pages 96,  97 and 98.    This style 
of fabrio is used in large areas and luite often right across 
the wary of tha  fabrlo.      As a result,   it remires the uss of a 
Jboiuard loom, whioh of  oourse has a muoh larger figuring 
capacity  than the  Hobby loos«  on whioh the smaller novelty 
styles  oui  be woren.      It  is  adrmtogeous when designing extra 
warp figured designs to arrange the ground weare so that  it oan 
be woren on harness snafts mounted either in front of or behind 
the  Juoiuard.      When this   is done the full repeat of the 
Jtoiuard harness  oan be used for wearing the figured effect. 
If both ground and  fancy ends are  drawn through the  Ja o tua rd 
harness  it will be readily seen that in the oase of a 1 faoe 
1 Wok design  (the  faoe being the ground weare)   the  oupaoity 
of the  Jaoquard for figuring will be out  in half.      When only 
the deaoration or fancy threads are drawn through the Jaoiuard 
the oards ara out in the  normal way from the figured design and 
it is not  neoesaary for the design to be  opened out to  inolude 
the ground wears. The ground weare is generally a tight 
oonstruotion und the  example shown at Fig.  126 uses plain 
weare as the  base weare.       Due to the differeno« in take-up 
during  wearing,   this  type of  fabrlo has to be woren on two beams. 
4ulte oftea tappets are used to control the morement of the 
shaits wearing the ground of the fabrio.      Fig.  127 shows the 
figured effeot and the way this is  opened out  In wearing  oan be 
seen in Fig.  126. Here,  the  proportion of ends  is 1  fanoy and 
1 ground. 

rUi 136 FU. A37 



117 

Fig.  128 Illustrates how the design shown at Fig.  126 on 
*>bge 104 is drawn in the iooa.     The first,third,  fifth, end so 
on,   ends being the f »noy yam used for the oreation of the 
figured esign, are drawn through the Jacquard harness.    The 
seoond, fourth, sixth,  end eto. are drawn through two shafts 
worked by tappets at the baok of the Jaoiuard harness.      These 
weure the plain weare ground. 

Fi*. I» 

CHSaTWO FIJURBD OR MOTIF IESIiNd BY MEAÄ3 
OF fiXIRA WEFT 

io design this type of fabrlo the ground weare to he used is 
run-out orer the full  repeat, which will be used for the design. 
Jround weares are generally of a simple interlaoing,  su oh as 
straight  twills, herringbones, snail orepe weares,  out oheoks, 
eto.      ¿he figure or motif is superimposed on to the ground 
wer.re where de3ired.      Fig. 129a illustrates a design using a 
ground weare of 2 x 2 twill,  on a repeat of 24 ends and pioks, 
with a diamond spot effect or motif superimposed. 

The   extra yarn used in the weft to oréate the fanoy effect le 
ujually finer in oount than the ground yarn and oan be introduoed 
in the  usual method,   i.e.  1 faoe,  1 baok,  or 2 faoe,  1  baok* 
the  baok yarn being the one used for decoration.      The extra 
material may be introduoed intermittently into the  fabrio or 
continuously, or it may be a combination of both.      Two extra 
y urn» may also be used to oréate a 2-colour effeot and this is 
illustrated ut Fig.   130a on Page 106.      where the  deoorption yam 
is introduoed intermittently in a fabrio,  it has to be   stitched 
to the back to prerent long floats when it is not on the surface 
creating the design. 

Ï1*.  129* n*. 12M» 

San     aa    ••    ••' -••  - •i    ••     aa     ¡a     ¡a    ¡ •   aa    aa     ai    aa     aa    !• aa      a      —     - 
ai      •     • 

aa    •• •a     ai     «a 

aa    ai      aa     aa     aa _ai 

r .«• ..• .r j.... j 
•••• 

r JT-JT JT.JP.* 
aa 

r .:* il« .i" .r -r 

1 :•.:•.!••:•-r .:• 
fU4-H-H-H++-fttfitiitt •»-••a -.w vea.'.-a« \U'.M ai    aa    aa    aa     aa 
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ïoe method of atltohlng the deooration it indicated by the 
single a olid red ajuare« In the Fig. 129a on ¿age 10a.    It 
should be stressed that this stitching must be well balanoed, 
if tuo ns»uy atitohes are inserted the deooration yarn will beoome 
too tight  and orette a oodcled or puoitered appearano* on the 
fuoe of the fubrio.      i'his would be aooentuated during 
aubjeiuent finishing procedures,  eapeoially  if the  ground yarn 
and the deooration yarn hare different shrinkage faatora. 

tig. 129b on the previous page  (105)  shows the design opened 
out for oard outting, with eaoh piole for the ground and figure 
n*r*ed in.      It ehould be noted that the ground pio* 
isnediataly preoeding eaoh deooration piok is o hanged, al lowing 
all the vurp ends to lift, in the area where the  deooration 
will float on the aurfuoe on the next piole.      xnis has the 
effedt of   accentuating the deooratire motif. 

frrd ¿uttlM instruoUon* Where One Kxtra wff* ft u»fl  
Where the  ¿round 3truoture only la  ooncemed,  the  Jacquard 
oarda are out in the normal manner,   i.e. out toarles.      on the 
piok vhere the extra riuterial  is shown eaoh  pick ia out  twio«. 
'¿'he instruotions  beinr; aa foil own 
1) tor ground piok - out marks and figure. 
2) tor figure piok - out all but figure and figure atitohes. 
If tig.   12°o on j^ge 105 ia examined,  it will be found that the 
design opened up corresponds  exaotly with these Instructions. 

Fig. 13uu Uliotrt-tea a aection of a fanoy motif  typloal of 
a  I'unoy  resting cloth woren with extra weft.      The ¿round 
wea/e la  2 x lì Uopiuok and the f 1 {ured effeot, u faaoy 3?ot, 
ia fonued  by two extra deooration wefta dopioted  In the design 
aa a ¿olid red aiuare and a green do«. 

ti¿.  130a *'i¿.  1300 

Card cutting instruotions for designs where two extra 
deooration wefts are lnrolred, are as follows i 
1) tor ground,  out marks and figures. 
2) For figure one piok holld  red) out all but fljure one and 

figure one stitches. 
3) For figure two piok (green dot)  out all but figure two and 

figure two atitohes. 
iIgure  130b shows the extended ourd outting plan for the  ?-ool 
t.otii   illustrated at  .'ig. 130a. 

•ur 
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CLOTH SETTI DU 

ïh« setting or ends and pioka per lnoh/om. in • fabrio depend 
on various  faotorai» 
a) The diameter or thiokness  (counts)  of tha yarn. 
b) The frequency of interlacing of weave struotur«. 
o) Iba quality  of tha material used in the  fabrio. 
d) The type of finishing routina through vhloh the  fabrio will 

be put. 
a) The purpoee or and use for whioh  the 4 oth will be uaad. 
f) ïha amount of twist in tha yarn. 

An unstressed thread is approximately a cylinder, d eoreasing 
in density from tha axia of the thread to thd surface.    In 
making fabric it is subject to considerable bending and 
deformation.    Yet it  is found that within reasonable limits, 
tha number of threads per lnoh/om.   (sett) is inversely 
proportional to the square root of the number of fibres in the 
oroaa aeotion. 

There ara various methods used to oaloulate the ends and pioks 
in any weaves» 
Aahanhurat'a Uiameter Intersection Theory.      When tha oounts of 
the warp and the weft are the same,  it is asiumed that an 
intersection takes up as muoh a paca as a thread.      To oaloulate 
the dlamet«reu9«tr-topfe-dr the number of threads whioh oould ba 
laid aida by sida in on« lnoh,   the following formulae are usedi 

Worsted Yarns.      Diams. per lnoh       •   J yards per lb.  - 10^ 

a  .9 x Jyard3 per lb. 2 21.3 x   Joounta 

Cotton and ¡spun _____—— 
¿ilk Yarn« Diamo, per lnoh        *   J yard s per lb. - 10/4 

•  .9 x Jyards per lb. » 26.1 x   ^oounts 

When the disasters per lnoh have been calculated, allowanoe 
must be mad« in the setting formula for the  partioular weave or 
the intersections involved.      This is   calculated as followsi- 

Let D • diameters per lnoh of the yarn 
W a threads in on« repeat of the  weave 
I a intersections  in one   repeat of the weuve 
X « threads per lnoh 

Then threads per inch 

fixampl«! 

equals JLAX. 
(W*I) 

To oaloulate the  setting for l/20a Cotton in a plain 
weave fabric,  first find the diansters per inoh. 

26.1 x    20 

T • 1*7 
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x 2      • 
(3Ï27 

56.9 ends and pioks per inch. 

In the tabi« below  ch« faotors  "W" and "(W+I)" are given along 
with the average float of the weaves. 

W«av« W (W-I) Averag« 

Plain 2 4 
2/1 twill 3 3 l.S 
2/2      • 4 6 2 
2/3      " 5 7 2.S 
3/3      " 6 8 3 
3/4      " 7 9 3.S 
4/4       - 9 W 4 
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In ta« following tabi«, Diaaet«» paar Xnob ar« giran for a 
via« rang« of W«at«d and Cotton yarn iliwi 

Dia«. ¡Uit Man«. Salt 
Count«. P«r in Count«. par in 

1 21.3 10.65 1 26.1 13.05 
8 30.12 13.06 2 36.9 18.43 
3 36.89 18.48 3 45.83 22.78 
4 42.6 21.3 4 32.1 26.1 
5 4/.6 23.81 5 88.36 29.18 
6 82.17 26.09 6 63.93 31.97 
7 86.38 28.18 7 69.05 34.53 
8 60.28 30.12 8 73.82 36.91 
9 63.9 31.98 9 78.3 39.15 

10 67.36 33.68 10 82.34 41.27 
11 70.64 38.32 11 86.36 43.28 
12 73.79 36.89 12 90.41 45.21 
13 76.8 33.4 13 94.1 47.05 
14 7ft. 10 3&*K 14 37.66 48.83 
IS 82.49 41.28 18 101.08 50.54 
16 88.2 42.6 16 104.4 52.2 
17 87.82 43.91 17 107.61 53.81 
18 ¿0.37 43.18 18 110.73 55.37 
19 92.84 46.42 19 113.77 56.88 
30 95.26 47.63 20 116.72 58.36 
22 ».91 49.98 22 122.42 61.21 
24 104.33 82.17 24 127.86 63.93 
26 108.61 84.30 26 133.08 66.34 
28 112.71 86.38 28 138.11 69.06 
30 116.66 88.33 30 142.96 71.48 
32 120.49 60.28 32 147.64 73.82 
34 124.2 62.1 34 152.19 T6.09 
36 127.8 63.9 36 156.6 78.3 
38 131.3 63.68 38 160.89 80.45 
40 134.71 67.36 40 165.07 (••94 
42 138.03 69.02 42 169.18 84.37 
44 141.29 70.64 44 173.13 86.86 
46 144.46 72.23 46 177.02 88.51 
48 147.87 73.79 48 180.83 90.41 
30 130.61 75). 31 50 184.83 92.28 
32 183.6 76.8 52 188.21 94.1 
84 186.82 78.26 54 191.8 95.9 
36 139.39 79.69 56 198.31 97.66 
38 162.22 61.11 58 198.77 99.39 
60 164.99 82.49 60 202.17 101.08 
70 178.21 89.10 70 218.37 109.18 
80 190.81 95.26 80 237.48 116.72 
90 202.07 101.03 90 247.61 123.80 

100 213.00 106.5 100 261.00 130.5 
110 273.74 136.87 
120 283.91 142.96 
230 297.59 148.79 
140 308.82 154.41 
180 319.66 159.83 
160 330.14 165.07 

This tabi« gires th« «nd« per lnoh in plain wear« for Just on« 
of the sotting théorie«.      In the following page« other method3 
of calculating the end« and pioks per inoh will b« detailed. 
Vhes« oau then be o «pared and the differences in eaoh system, 
and the advantage«, and disadvantage«, with alternati res 
discussed. 
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It should  be nottd that all the systsms  for oaloulating th« sett 
of a fabric ¿ire the Naximu» dott.      Ih« designar muât deolde, 
depe ding  on the ty «  offabrio,  finish,  and end use, how muoh 
below maximum the praotloal setting will be.      In sane oases,  for 
exanple,  febrios for tents,  waterproof awnings eto.,   th« maximum 
sett is  used.      It is   impossible, howerer,  to list erejr   type of 
textile  fabrió with the appropriate setting.      Experienoe goes a 
long way  in arriving at a deoision regarding this matter, howerer 
¿Iren the  same wetre and yarn size the aett can rary from market 
to mur it et depending on the circumstances whioh affeot  the oosting 
of  the  fabric.      In some instances it may be necessary to  take out 
one end  and one pick per inch,  or eren two ploks per inch,  in 
order to  reduoe the  oost. 

Law's i'üLXlnum ¿ettina iheorvi    According to Law,  the diameters 
per inch of yarn can be o el oui at ed by the following datai 

Worsted 
Cotton 

Diameter - D •   ySOO X oount 
" D • y 800 x oount 

i rom the diameters  per  inoh  of the yarn, c almilated as abore,  and 
the tirerete float of the weare,   the setting oan be determined. 

£o circulate the average float simply diride the number of ends  in 
the  repeat by the number of   intersections,   e.g. 

2x2   twill ends  per repeat • 
intersections : ! • 2 

In rery   ft. no y weares the arerage float on one end or one piok 
may be different from the  next.       In order to arrire at the figure 
used the arera.¿e  flouts of all the different onds and picks must 
bo added  together and  then dirlded by the  number of diff rent ends 
und pico. 

io determine the sett for a giren weave,   according to Law's theory, 

Let Ï *     threads per  inoh. 
b' 5     arerré float 

D « diameters per inoh of yarn. 

Then Ï » g x F      plus  rurious ooroentages. 
(FTT) 

For the  more oomn.on weares the settings  oan be obtained  as folio«I 

Plain Veure • ï • D x ¥ 
(F • 1) 

iwill Vetrca- T "¿-¿-fj  plus 5> for eaoh float exeeedlng 2. 

¿"or Hopsaoks,  Mayos,  and V'-'illed Hopsaoks • T • D x T      lus ^  ^ 
(F »  1J 

for a 2-float,  but  plus 9.8> for eaoh float exceeding  2. 

dateen Weares" T • D x F      plus 5.5> for eaoh float. 
(F «-D 

Weare rnlues - V oan be worked out and substituted for the  part 
of  the formula F     . The  table below gires a list of weave 

(F+l) relues or setting ratios,  (see Pag« 110). 
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Aterís* Ilopaaok or 
Float ¿lain Twill flat dateen 

1 ü.S 
1.5 .6 
2 .66 .7 .74 4-end  sutin 
2.5 .73 .82 5-end     " 
3 .79 .82 .87 6»end     " 
3.5 .84 .93 7-end     " 
4 .88 .95 .98 8-end     " 
4.5 .92 1.02 9»end     " 
5 .95 1.06 1.0« 10-end  " 
5.5 .99 ixxl 1.10 11-end  " 
6 1.02 1.17 1.14 12-end  " 

i he formule for finding the diameters per i no h aun be  reduoed to 
the following i 

Worsted 
¿oiton 

22 x   J$_    where C equals the oount. 
28 x f 

To compute the setting under Law's ay Hem we oen ocloulate the 
setting for 1/208 ootton, vhloh  in the  table under Ashenhurst's 
Theory would ¿ire 58 ends and pioles per i non. 

By Ltw,   28 x    20    x .5 • 62.6 ends and pioks  per inoh.  I.e. 
4 ends and ¿loks more. 

flrlerley'- fjftfffTWl fettina Theory:      The basis of thi3 theory is 
that square settings fury aooording to the following formula« 

Threud3 per inoh - Ï », 

Where       T • threads per inoh 
íC » oonstant rarying according to the kind of yarn and 

system of numbering. 
0 * Average oount s of yarn. 
D •  constant rcrylng uoaordin¿ to type of vea re. 

Vor wo r 3 ted y urns    it • 134 
For ootton yarns     K • 200 

B for Will veores • 0,39 
" sateen " • 0.42 
*    ¿»lain and hopsaoK weares a 0.45 

The following table gires F111 relues for twill,  seteen and hopsaok 
wearesi 

Arerag« Weares 
Float Twill Sateen .Plain and HoDsaok 

1 1 
1.5 1.17 
2 1.3 1.34 1.37 
2.5 1.43 1.47 
3 1.54 1.59 1.64 
3.5 1.63 1.69 
4.0 1.72 1.79 1.87 
4.5 1.8 1.88 
6 1.87 1.96 2.06 
5.6 1.94 2.04 
6 2 2.12 2.25 
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It should be noted that the weave values given at «1M tetto» 
of page 110 Mr« arrived at toy raising the »ran«« fleet to ths 
power of ••     for example 

Four sod sateen bas an average float of 2 
• for sat««» Is 0.42. 

2ü-*a«   1.34 

(¡«•paring too setting of a plain wears fabrlo usinjl/30a oottoa 
oalouleted using Brlerley's theory against the nett arrived at 
by Asbenhurst • 98.5 and Lav - 62.0 

T * J55o~in¡J x 1    - 63.25 ends and pioles per inoh 

dKIXINJ O.-WULÀTI0H3 FOR QACXOLOÏHS 

In Fig.  1 a design for 2x2 twill baoked in the proportion of 
1 end faoe 1 end baok and stltohed erery twill.      This makes the 
stitoblng 1 float in 4.      Suppose the setting for the fabrlo in 
the single 2x2 twill etruoture is 
72 ends and piafes« to find the sett 
for the beokoloth, diride 72 by 4 
(the ratio of stitohlng).    This equals 
18.    l'alce 18 from 72,  equals 54.    Then 
add the  54 to the 72, whioh gires 126 
onds maximum setting for this particular 
2x2 twill warp baok.      i.e. 62 ends 
faoe and 62 ends baok. 

yigt i 

As a further example Fig. 2,  a 2 x 2 twill warp baok stltohed on 
alternate twills means that the stitohlng is 1 in 8.     With 72 
ends and pioks as the setting for the single oloth the oaloulation 
to find the setting for the baok oloth is 

-    _g as followst 

H 9. 72 - 9 •  63. 72 +-63 • 135. 

This will be adjusted to either 64 ends fooe and baok 
or 66 ends faoe and baok. 

In a baoked oloth where the proportion is 2 ends on the faoe to 
one on the baok the abore would read 64 ends faoe and 32 ends 
baok. In other words the number of ends on the baok Is reduoed 
by half in the sut proportion as the number of ends on faoe to 
the number of ends on the bade   in the design. 

Fig. 3 ebows a 2 x 2 twill double oloth on 8 ends and pioks 
and it 1J stltohed by lifting baoking ends orer faoe pioks. 
When erery wurp end is stltohed in this 
manner there is a reduotion of 20/» fron. Fla. 3 
the single oloth sett. 

2x2 twill 2/40S max. sett • 

JÜ2X    5Tx .66 • 64.9 

As fabrics,   especially suitings, are not made at maximum sett 
we oould reduoe this by fire per centi •    62.      To find the 
double oloth sett u further reduotion of 2ü/¿ is required • 50 
x 2 whioh gires 100 ends and pioks in the 2x2 double oloth. 
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lu li 3 x 3 doubl« o lotto vaiai th« twill and a proportion of 1 «od 
faoe.l end buo< («e« *ig. 4) the single fatarlo jetting ml nu« o> 
would be 71 ends and plo¿3.    To onloulat« the doubl« oloth setting 
It would bet 

74 - 20/»    •    59 x 2 • 118 ends and picks 
for the double oloth. 

fig.  a Is the  3x3 twill double oloth stltohed both wLy3,   that is, 
by lifting baok ends orer fuoe picks and by jinking faoe ends under 
bade   pi MS.    lo find the 3 et ting for this typ« of 
doubl« oloth tax«  the singl« sett,  74 us ubore, ¿liti 
and t 

74 -  2&* •     55.5 x 2 • 111 ends und  pio* J 
for  the double oloth. 

Douulo Jlotha dtltohed bv Interchange Weft Way 

Wh«n a weure interchanges erery two ends a 25/» reduotion 1* 
allowed from the «ingle oloth sett,  «.g.: 

K 2/40« worsted fubrio with 50 ends and   JìOKS per i no h in a plain 
weure W'Uld require,   in a double plains 

50 -  25/« :  37.5 x 2 •  75 ends and ploies per inoh in the double plain. 

Pig. 6 is a design for a 2 x 2 twill double oloth lut jrchanged 
•very 4 fuo« ends.    ïhe setting for the fabrio oun ~>m found from 
the  following fornitila s 

interchange fuo«      8        ¿'eroentuge x'eroentag« 
ends * reduotion for • reduotion 

2 required 

If  the design illustrated in Fig. 6 had 68 ends in the single 
oloth setting, than the ouloulation for the double oloth  sotting 
would bet 

4l2it25ix     Therefore,  4x • 50 x • 12.5/Í 

ïhe double oloth setting 68 - 12.5> • 59.5 (60) x 2 • 120 end« and 
ploies. 

flouule Jloths stitched bv Interohana« Waro and Vft Way 

Where a djuble oloth is stltohed by lnterohanglng in both the warp 
and weft direction,th« peroentage reduotion in aett is 6A greater 
than where the interchange takes place in one direotion only. 
e.g. 

'/here 2Hjt is used for  th« reduotion in the abore example, 
th« interchange being erery 2 «oda waft-way,   if th« 
interohang« vt<> erery 2 ends and picks th« reduotion 
would be 31>. 

Motet ïhe same calculation is used for arrlring at th« 
peroentag«   réduction but th« difference is 
Interchanged      2       31     x 
ends ¿ pick« *       "        • 
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dli-.ILAHLY  dUILï  JlOïHd 

in fabrics «id« using the same weare, the setting raries as the square 
root of the  counts,  where yarns of similar type and   uiality are used. 
Vor enaiple,   if a  fabric  is constructed with 62 ends arid picks  of 
2/36a worsted,   using 2x2 twill,  a aeries  of similarly built  cloths 
oui bs  oal ou la ted using the  following formulai 

l I 
founts 

of 
required 

i oloth 

¿etting 
of 

required 
oloth 

If,  in the above-mentioned oloth,   the designer wanted to  change the 
oount to  2/24s,  the  calculation vouid bet 

622 x 12    »    X2 x 18 OH    X    •    oft^x 1?    - 50.6 ends 
and   pieles  (5o) 

ihs fomml*   oan also  be used  to find the oount3  if,  for example,   it 
was neoesjury to weave the fabrio with 72 ends and pioics per inoh. 
In this o*se  the calculation would  bet 

622 x X    =     702 x 18       OH      X =  702 X 18    *     22.9   (2/46s) 
622 

io obtuin the   same balance of   structure in similarly built cloths 
when the weights are altered,  the  setting and  counts must also be 
changed.    Xo  ouloulate these  ohanges the following formulae are used: 

I 

1) 

2) 

¿Jetting 
of 

giren 
1 oloth 

¿•ants| 
giren 
oloth 

I Weight| 
of 

giren 
I cloth 

Weight I2 

giren     I     * 
oloth 

òetting 
of 

re lui red 
oloth 

founts 
required 

loloth 

Wei¿ht 
of 

required 
loloth 

,r.?y.a|2 

oloth 

hererting to  the abore  fabrio  2x2 twill with 62 ends and picks of 
2/36S worsted,  and supposing this weighed 13.9 ounoes,   then to make a 
j imi lari y constructed fabrio at 18 ounoes per yard the calculation 
would bet 

62 x  13.9 •  X x 18 X =  62 x 13.9     s  47.8 
(48 ends and picks) *» 

Hiring found  the  setting of   the  new oloth,   it  is  now necessary  to 
oaloulate the oounts.    ïhis  led one using formula  2,  e.gt 

18 x 13.92 • X x 182 X « 19 x 13,? x »,? »  10.7 
18 X 18 (2/22» ) 

A third formula is   available in connection with oha iging setting, 
counts, weights and  weares of  oloths.      To obtain similarly built 
cloths the  particulars should be altered according to the following 
formulaet 

3) 

\ 

min*] 
oloth 

gîVtfn 
oloth 

ht  of 1 
latto0«! 

\requ*d 
'oloth 

requ'd I   I cloth I 

r* 11   I 
Setting 

X ratio ' 
of 
giren 
oloth 
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A fourth formila is used in oonneotion with fornul» 3 giran on 
¿age 113, and by combining the two,weight, weare, and oounts oan 
»a changed to produca a o loth of   similar firmes 3 to any sample. 

4. Countsl 
of 

¿Iran 
o loth 

of 
¿Iran 
oloth 

petting 2 Jounta height 2 iatting 
1 ratio of of ratio 

XI     of í roqu'd X requ'd X of 
Irequ'd oloth oloth ¿iron 
1 oloth \ oloth 

Talcing the example on ?a¿e 113, aanely,  a 13.9 ounoa  2x2 twill 
fabric oonatruoted with 62 ends and plots of 2/36t worsted, vhat 
would be the setting and oounta required to moke a 17 ounoa oloth 
in 3 x 3 twill with a similar firmness? 

Ï9 find tht lilt» &¿¿j¿i    lQ formulae 3 and 4  in plaoe of the 
setting ratio,vhen oaloulatins using 
Ashenhurst'3 Theory, uses- 

V 

Briarlay'a iheory,  uaa the F*1relues 
giren on the bottoni of put$e lio. 

Lav/'a Theory f uàc the weare raluee 
¿Iren at tne top of pa¿e 110. 

62 x 13.9 x 7«   «    X x 17 x 62 X *  62 x ¿3,? x7^7< 69 ende 
17 x 6 x 6 and pioke 

To ouloulate the yarn size, formula 4 i J uaedi- 

18 x 13.9« x ?2 s    X x 172 x 62 x -  la x 13.9 x 13.9 x 7 x 7 
17  x 17 x 6 x 6 

X a 16.3 (2/328) 

To rind * Suitable WW«: 

A oloth ie woren with 60 ends and plots  perlnoh of 2/24e worsted., 
and it  is  necessary to find a suitable • care. 

UJing Law's Theory,  T • D x W,   therefore 

60 s   22 x J x V 

60 s   22 x    12 x W 

Therefor* - Va  6JL 
22 x 3.46 

W »    .79 

Referring to the table of weare ralues on the top of ¿>a¿e 110, 
it will be eeen that a 3 x ò twill has a weare ralue of  .79,   therefore 
a eatlsfBOtory weare for this fabrio will be 3 x 3 twill. 

It ehould aleo be noted that any fanoy weare vhere the weare ralue 
worfted out at .79 or the urera-te float      , .79 would  bo suitable to 

a re rege  float •> 1 

use la the  abore fajrio. 
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S3TTINJ OF  JAUARDIÜB3 

i'o ooMtruot a guardine It is necessary to increti« the number 
of end« per inch/am.   in order to oréate a at««p angle of twill. 
When the enda per inoh/om. hare been increased from the aiuare 
aett, it ia then neoeaaary to oaloulate the   deoreaie in pioles. 

To find the piolca when the number of enda hare been inoreaaed, the 
formula iai 

A x 1.8 Where A = the   inoreaae in enda 

ExjfcDle»    If a  2x2   twill fabric la made with 2/28« ootton and 
the twill angle la 45 degreea,  to make this fab rio into 
a gabardine  the number of enda per i no h    oould be 
Inoreaaed from the  ajuare jetting of 66 to 12U.    Then 
the   caloulation to find the piole 3  is as follows i 

¿lau àett Old 3ett 
120 - 66 S    34 

54 x 1.8    =    7.34 x 1.8    •    13.21,  say 13 

Therefore, the pio<s   per inoh of the  new oloth would be 66 - 13 z    53 

in oertain fabrioJ where an inoreaae in ploies and a deoreaae in 
end« la required the   formulai 

A x  3.6 Vhere A • the   inóreme in plok3 

It should be noted that when making gabardines the maximum setting 
for the warp a lould  oerer exoeed twioe the  aiuare sett.      If this 
jetting is exceeded  it be o ornea rery difficult to obtain a olean 
shad in vearlng and also there ia a tendency for warp slippage in 
the finiabed fubrlo. 

3KXÏi:i3 AÜD AVERAJB COUNT 

Vfcen calculating the   sett of a fabrio in which aererai different 
sisea of yarn are  Inrolred,   it is neoe3aery to find the a/erag« 
count.      If finer yarns than the ground yarn are used aJ decorata on 
this will reduoe thev ei¿ht  of the ftbrio  30 that the setting must 
be inoreaaed jlightly  to maintain the finished weight.      If 
deooration yarns  thicker than the ground are used,   thlawill 
inoreaae the weight and some construct ion muât be taken out of 
the fabrio if the proper handle and finish  is to be obtained. 

i akáafcx the following warping plan as an examplet 

Warnln* ¿laa l/l8a worsted    14    5 »      19 
2/308 cotton 2 a 2 
1/1J3 slub 1       a 

io find the are ruge   count diride the total  number of eaoh end* by 
the oount, e.g. 

19-18   •    1.056 
2-60    *      .033 (60 * ootton oount 

oonrerted to worsted) 

"Ú * llo99      " 20.02 Arerage Count 

Therefor«, the setting for the new fabric would hare to be 
recalculated on l/20s instead of l/l8s worsted oount.      If the 
weare waa 2x2 twill the new fabrio would   need approximately 
2 more enda and   ploies  to keep the same weight. 
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ULSiüXi IN  TIE TEXTILE INDUSTRY 

The ri»« and dominano« of blend« of fabrio» in whioh natural 
and man-made fibre« are intimately combinad ha« brought abolit 
revolutionary changes in erery  branch of the textil« industry. 
In reaearoh and derelopment,in machinery and plant oon»truotlon, 
in yum pro duo ti on and  in wearing in chemistry for dyeing and 
finishing,   in all dyeing and printing prooedures,  indeaigning 
¿.nd in the whole complex of marketing actlrities, the  impaot of 
blend« lit-« been so strong that it« cumulatire effeot ha« foroed 
a re-efiJ.ut.tion of till traditional attitude« and p&otioea. 

There ar« four baa i o mathods for blending, 
1) Hand feeding from behind the hopper line.    This method 

inrolres a good deal  of guesswork. 
2) ¿ilirer blending, whioh combines surera of different fibre« 

by doubling and drafting. 
3) ¿.anual  blending.      The different oomponent» arew elghed by 

hand,  spread out in layers and fed into the hoppers from the 
arosa seotiona. 

4) ioitomatio blending.    Essentially the same approaoh as No.3 
except that all prooedures are automatically controlled. 

Jome of the most sucoeuful fabrios marketed hare aohlered their 
«uoc«33,  not beoause of  design or pattern, or eren texture, but 
rather beoause of hand plus performano« developed through the 
combination of different fibre  components to form a blend.      The 
mixing of the fibres may be to improre hand and wearability,   or 
to gir« a decoratire effect,  or 3orne blends achiere both 
features ut the same time. 

Une of the most interesting effeots aohlered in blending is a 
heather-toned Shetland Tweed,   simply by piece-dyeing the oloth 
which is woren white,  in one dye bath. There ar« many approaoh«« 
to this technique. Fabric« utilising bland« of Polyester, Wool 
and Mohair, Poly e» ter, Wool and Linen, Polyester, Wool and Cotton 
and even Just Polyester and Wool, can b« dy«d in thr«e colours 
to gir« heather mixture «ff«ot«. In the oase of making a 3 
oolour pieoe dyed effaot in only poly««t«r and wool it is neoe««ary 
to employ a bland."of two typ«« of polyester,  oo-polymer and 
homo-polymer with waol. Th« blend ooulf b« 20> homo-polym«r, 
30> oo-polym«r and 45* wool. It la ou«tomary for th« designer 
to work olo««ly with spinning when d«r«loping n«v bland« of thia 
typ«. Thon pad dyeing trial« oan be don« «r«n b«for« th« new 
blond has boon «pun into yarn,  lnordar to évaluât« th« dyaing 
poosibillties. 

Th« oonoopt of using more) than on« fiber in th« «am« bland is not 
new. While the modern solano« of fibre blending repr«««nt« a 
highly refln«d teohnology, th« «impl« idea of mixing two fiber« In 
wearing goes back to antiquity. Mixtur« fabrios incorporating a 
linen or cotton warp with a «ilk weft w«r« produced aa early as 150 
B.C. At th« begining of the Middle Ag«« fabrio« were being mad« 
whioh combined a hard twlst«d linen thread with finer linen oft 
silk thread« for a double warp and design motif« war« produced in 
the waft by moan« of a fine «ilk. 

Production of wool/lin«n union twill« flourished in Burop« during 
th« 15th «tt 16th oenturl«« aa did lln««y-wool»ey oloth« of cour«« 
inferior wool woren on a flax warp a« inexpenelre deooratire fabrloa. 
It la interesting for a Designer to ri«it sou« of th« mu««ums 
•ither looaly or whilst trarallng. ¡lui te often a novel fabrio idem 
oan develop fron some au oh rislt. 

llui-hadi Eiferet »rt V*t4 
3M. la usad for »trenght, abrasion resttnos and a« an aid in 

wearing and knitting. In texturtaed form it finda application in 
•hirt«, «wimw«ar, carpets, woven and knitted dress fabrio« and 
lingerie fabrioe. In most man and« fiber«, there ars different 
type« of cross section in the fibre Itself. Theee oan be r*ry 

> 
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vux-YwIKii -  i« usad for o re rail wash and wear perforine nee,  for 
resístanos to wrinkling,  and for presa  retention.    It add3 strength 
and abrasion  resistance to  ulend3 and linda itsalf to oro3 3-dye 
affects, more datali of which will  be giren later. 

ACHYLIC -  ia aaed  to orette bulk without weijht and for reraatility 
In aurftoe texture.       It,   too, proridei doremional  ataoiiity  and 
haa a hand similar to wool.      It  la used   extensively in knitted 
out erwet*r. 

..wüiAifc. hj.'jojjí  -  la  used for  ita silk-like  hand  in dres3 febrios. 
It also adda  lustre    and  can be uaed in sorte interesting oroas-dye 
sifeots. 

VIOJJJIì ¿ViioJ - is the man-made fibre moat similar to cotton and is 
U3ed exten3irely In blenda with polyester for ahirtinja and leisure 
wear. 

iToduolrn ianov Polvaatar/Vorated Fabrloa bv oleoe-dvelnici 

Jy dereloping apeoial blends of polyester and wool a wide  range 
of fabrics  oan be   built up with the following ohareoteriatics: 

a) extensive  oolouration. 
b) a wide  ra< age  of  fabric weight and desees of fi nenes a. 
o)  ade lutte  light   fi-stness  orer a wide  ran je  of   oolours. 
d) adseptable differential wear. 
ai  rcaistai'Oe to   pilling and oooíling. 
f) reproduoibility  of shades from dye lot  to dye lot. 
g) fabrics indistinguishable fron  ilubblng-dyed febrios, o en be 

piece-dyed with economy. 

An example of some   blenda whioh oan be used to make yarns for 
piece-dyed palyeater/worjted fabrioa are  as follows. 

55/» polyester  (Jo-polymer)  45> wool 
55A polyester  (Homo-polymer) 45/» wool 
80/* polyester  ( Jo-polymer)   2o> chrome-dyed black wool 
80/» polyester  (Jo-polymer)   20,* white undyed wool 
2k)/» polyester  (Homo-polymer) B0/> white vool 
271/» polyester( Jo-polymer)   27 ^> polyester (Homo-polymer)  45/» white wool 

These blenda oan be spun using 3-denler polyester fibre as fine  as 
2/7US on the worsted  systen..      i'wist yarns otn be made oomblning 
the different  blenda and when these are  dyed they gire the effect . 
of a two-oolour   twist yarn. 

i'he co-polymer will dye with modified oatlonlo dyestuffa in tddltièn 
to the diapers**:  dyestuffa  traditionally applied to polyesters. 
ïhe homo-polymer ia dyeable only with  disperse dyes and contains a 
fluoresoent  brightening agent. 

dbriously,   a rery  important need when prooesiing these typea  of 
blends through spinning and wearing is that there should be some 
means of readily  identifying eaoh blend  at e rery  stage  of the 
manufacture.       The  methods uaed for identification inrolre the uae 
of fugitlre tints,  a different oolour being uaed for eaoh blend. 
In the finishing process  these tints are scoured out of the  fabrlo 
before dyeing. 

io explain the method of obtaining norelty dyed effects,  it  is first 
easier to understand if one oonsiders a  simple osse of taking the 
two types of  polyester,  oo-polymer and homo-polymer J eaoh In 100/Í 
form.      If a disperse dye  la applied this will dye both types  of 
polyeater to approximately the aeme oolour.    For example,   if a  blue 
diaperae dye  ia  used both polyesters will  be dyed blue.    ïhe 
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^aduoln* ram» ^Ivster/Vorafd ¿«briOf  fr MWUtiiM*  contd. 

oo-polym«r Is also capable of being dyed with basic dyestuffs 
and the»« oan be  built on to? of the dUpirs» oolour already 
aoolled.       in this  oaae the   blue oould  be  turned to,  eay a darker 
blue or a ¿rey or a green.       The shade resulting on the oo-polymer 
la gorermad by the d epth of the ahade and  oolour of the dispers« 
dye ai»d   the  oolour and depth of the be3ic dye. 

The wool  oomponent oan be dyed  to any of a wide  range of oolour v 
jiriiui the  posjibility of a three-oolour  oomblnation.       If oolour- 
íealed  blaok la uaed In the   blend« then this allow« a fourth  oolour 
(bltok)   component to be  utilised.      Normally,  premetallaed dyes 
or fast  aoid dyeatuff» will  be u«ed for  tie wool  component to  enaure 
that the  high all-round oolour  faatneu  requirements demanded  by 
the menawear suiting  trade are met.     Jareful selection of basic 
dyestuffa  reduces oross-atalnlng onto the wool to negligible 
proportions. 

it is  obvious that imagination and  ingenuity are cren more 
neoeaaary  In deaigning pieoe-dyed fanoles than in the  production of 
fabric»  from dyed yarn«.       In designing pattern ranges,   it i« 
usual  to oonblne several different designa side  by side and  to«n 
v«are yardage for dyeing.       If  aererai different  P»tt«rn ohains 
are inrolred,  these are generally woren otim after the other MUÍ 
•uffioient fabric is arailable for the  first dyeing, and then the 
whole prooess repeated seraral time«,d «pending on the  number of 
different   oro«a-dye ooloura whloh will erentually be needed. 

It  should be noted that, when oomblnlng the different blenda of 
oolyester and wool it ahould  be  aimed at haring the final 
peroenta^a of eaoh fibre approximately the sam«.      For  «•»Pi«, 
an 80,. polyeater/2ü> wool yarn combined with a 20* polyester/80/í wool 
yam may hare a 5o/» polyester/45> wool weft.      The orer all 
peroentage would then  be  around 50.Ä of  «eoh fibre. 

•,ha Uiiof Hijh òhrln««« ¿olycatfr 

Hi¿h shrinkage polyester staple fibre oan be used  in blenda with 
wool and this gires a loftier type  of fabric with improved bul* 
and aesthetics after finishing. 

ïhis type  of high shrinkage  polyester ia  supplied In th«  form of 
a oonrerted top with a nominal  staple length (rarlable out J  of 
3* inoh««(8i mm).      It Is oustomary when using this type of 
p'lyeater to blend it with approximately 50* of the normal 3-denier 
low-shrinkag« fibre. 

in oonstruoting fabrics using hlgh-ahrlnkage polyester allowance 
for th«   extra shrinkage during finishing must be mad«.    Either 
a reduotlon must be L*de in ends and picks or a finer yarn must be 
used,   otherwise the fabrio  is llabl« to oome up too firm and boardy. 
ïypioal constructions for suiting« and   trousering fabrloa u«ing 
/yarn mad« of 25> high-shrinkag«  polyester,  50> normal poly«»t«r 
and 20/* wool  (70s quality)  are a« follow«i 

Wear« ïâJ» Oount 
(worsted)(Urn) 

Reed Width 
(in to (om to 

Loom »ett     finish    finish 
(Thrds/ (Thds/ 68in) 180o») 

Plain 2/36 
3/1 twill 2/44 
2/2 twill 2/32 
2/2 hopsaok'.yso 

40/2 
49/2 
36/2 
34/2 

in) 
42x40 
56x06 
34x52 
54x54 

om) 
16.5x15.7 
22. x22. 
21.3x20.5 
21.3x21.3 

66 168 
67 170 
67 170 
67 170 

Finlsh-d Weight 
(approximately) 
(OB/58    (g/m*) 
inch yd 

9.0 
10.0 
13.5 
14.5 

190 
212 
?85 
305 
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¿»olyeoter fibra It of farad in a vida ranga of déniera,auoh aa 1.5, 
2.28,   3.0.  4.5* Ö.0, and 8.0.      Various «tapia lengtha ara alao 
avallatola,   auoh aa 1.28, 1.3,   2.0,  and 3.0 inohee.      The hear lar 
danlara ara uaad In blanda whara orlapnesa and a springy yarn    is 
required, a typloal f abri o which would require at least 4? denier 
fibra in the yarn, would be a tweed.      The orlspneas required in 
thie type  of  fabrio oannot be  obtained with the finer denier fibres 

Polyeatar ootton yarns, whioh are usually made of a blend of 6i># 
polyeatar and 35* ootton, use the 1.5 denier fibre,   especially where 
it ia  required to spin the yarn up to auoh fine oounta as single 
flftiaa  (l/50s) ootton.     With 3.0 denier fibre the spinning limita 
on the ootton system is l/38a. 

A polyester/cotton blend giree greater durability and oonsistent 
freahneaa toccatali the olasalo oonstruotions.      The lightweight 
batistas,  rolles, and ohambrays, ara not only easier to launder 
out last longer.      The gingham, madras and Oxford oonstruotions 
gain a meaaure of strength that la appreciated at erery lerel.    The 
aeersuoker,  chord and poplin oonstruotions are sharply up-graded in 
performance.      The polyester fibra  is springy and resilient. 
It haa a memory and will return to ita original poaltion - wet or 
dry - regardless of how it haa bean twisted or orushed.    As a result, 
it hold a ita ahape eren in damp, muggy weather, so that f abrios 
made with polyester tend to be etabla.      They resist wrinkling, 
wilting and drooping. 

Another reaaon for ita stability ia that it   is virtually 
lnaenaltire to moisture.     Water doea not penetrate its s irfaoe and, 
therefore, doea not affeot ita shape or size.      It la also thermo- 
plastic.      This meana that once it haa been set to a pro-determined 
ahape by the application of heat,   it atays that way.      This makes 
poaaibla permanent pleating and  creasing.      It is a lightweight and 
rery durable fibre, whioh resists abrasion,   is not damaged by 
aunllght, weather, mllldew or moths.    It also has low flameablllty. 

001BTRU0TIÛH Oï DOUBLA CL0TH3 

There ara many reasons why double oloths are produced and these ootid 
be Hated a» profuaaly as thedeslgner's Imagination.    To list a fewt 

1) To produce fabrioa with mora weight but retaining a fine,  smart 
fade appearance. 

2) To produca deooratire effaota impossible to obtain by any other 
ma ana. 
To weare self-lined fabrios,   or rerersibles. 
When a fabrio ia dealgned with a loose,  open construction woh as 
soma furnishing fabrios,  a bade ing nay be added in a rery fine 
but strong yarn,  to bind down long floate and  stabilise the whole 
structure. 

5) To produoe epooinlty fabrios with different characteristics on the 
faoe and  back.      Very good example of thla in reoent years was a 
diaper fabrio produced with a rery soft cotton lining and a 
polyester outer shell.    The type of wea/e used in the  polyester 
fabrio allowed moisture to penetrate in one direction only - 
outwards, thus keeping the interior dry. 

6) To produoe orepon or blister effeots by wearing a double fabrio 
in auch a way as to oréete more shrinkage on th« baok than on the 
faea,   and   creating blisters or orinps. 

7) Aa an extension of number 6 designs hare been voren where the baok 
fabrio,  being constructed and woran mich tighter, has caused the 
faoe fabrio to form permanent  pleits. 

lì 
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In making the design for a doubl« oloth,  the following prooedure 
is »dop tad i 

Supposa ih« »ilan to be made Í3 a 2 x > twill for both the faoe and 
the baok oloth and the ratio of ends and piota le 1 end faoe 1 end 
buok,  and 1 pi ok fuoe 1  pioic baok,  then the  following applicai 

1) When a pi ok ia to be inserted in the faoe oloth, all baok enda 
laust be dropped. 

•¿) When a pio«: ia to ue inserted into the back cloth,fill faoe enda 
uuut be raised olear of the shuttle. 

fluïLt     In the first instanoe this   ignore» methods of  stitching. 

2x2 twill repeats on 4 endaand 4 pioks, therefore, tue plan for 
the double oloth will repent on 8 ends and pioka.      Ha ring found 
the  repeat of  the weure in use,  the ends are now marked 
alternately.      F s fboe and B * baok.      Fig. 1 shows the 
construction step by ateo.    The prooedure in making the we^re 1st 

a) Lift all faoe enda orer all baok pioka. The solid blaok  square 
in Fig.  1 indio&tea where this  has been done. 

b) Drop all baok ends under all faoe ploks.    The  red oirole, or 
sirucer,   ia uaed in the design to indicete this. 

a) Mark in the faoe weure in the normal manner on the ftoe ends 
and  pioks.    A blaok x in the design representa the  ft o e weave. 

d) i-lark in the baok weare on the baok enda and pioleJ only, 
is used as this symbol in the design. 

A red T 

e) i»rop some faoe end3 on to the buok to stitoh the í'aoe to the 
baok.    This is indicated ; in the design by a white dot where the 
oentre ht. s been reu. or ed from one of the solid blbok aiuti res. 
átitohes (sinkers) are put where they would oorer up and not 
show on the baok,  i.e. where there are suitable floats alongside 
them to oorer them up. 

f) Lift sons baok ends onto the  faoe to  stitoh the baok cloth to 
the faoe.    The symbol - in red indicates where this has been 
done in the design and  it will be noted that these  stitches are 
pluoed in between the warp floate so that they also  will be 
oorered. 

Fig.  1 shows the full construction step by Jtep with   the 
appropriate symbols,  while Fig.  2 shows the oompleted wears from 
whioh the fabric would be woren with all the oonstruotion murks, 
sinkers» eta.,   remored. 

Uâ*-L Fitti  2 
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Flg.   3 Illustrates ths step by step oonstruotlon of a design 
for a double cloth where the faoe weave Is 3 x 1 twill and the 
beak weare 2x2 Will.      The proportion of faoe to beok ends and 
pioles is 1 faoe 1 book. 

£lfe-2 

Fig. 4 Is the oompleted weare from whioh this  fabrlo would be 
woren, with all the oonstruotlon symbols removed. 

dtltohliu bv Interoharue 

When designs are being oonstruoted where the stitohlng would be 
rery diffioult to oonoeal, the  two oloths own be stitohed 
together by an interohange of end« and pioles.      This is also 
sometimes used as a means  of  deoorating the  cloth. 

Fig. 5 shows 
stitching is 
the weave it 
design, the 
of the deai¿ri 
etitohes the 
single -itito 
weare labri o 
illustrated 
Fig.  6 shows 

a deeign for a double plain fabrlo where the 
o arri ed out by weft Interohange.      On examination of 
»ill be notioed that,for the  first 8 ends of the 
firvt plok is a faoe piole, whilst on the seoond 8  ends 
,the first piok beoones a baole plok.      This Interchange 
two fabrics together without the  neoes3ity of usi ng 

nea, whioh of course would not  be aorered In a plain 
The   step  by step oonstruotlon of thed esign Is 

in Fig.  5 and  the point of interohange is indicated. 
the oompleted design as it  would be woren. 

£Ui_i n«t g 
<•• •     •    •• ••• ••, 

'A r1 :•'« s., sfc- m¿i" s- : s.. :-!'. 

The step design shown at Fig. 6 is typical double plain.    The 
faoe ends always weare 3 up,l down, and the faoe picks are where 
the three floats of weft show on the surf toe.      When one becomes 
familiar with the double plain design,   it  is no longer neoeisary 
to fill in all  the oonstruotlon details,   or mark the  faoe and 
bacie ends and picks. 
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atltching by interchange oan eleo be oarriedout in the warp 
direction and Fig. 7 ehows thed «sign for this.      For the first 
d picks  the firat end of thtdeaign ie a  faoe end* and then on the 
seoond 6 pioles the first end of the design oeoose s a baok end. 
The point of   Intero hange is  indicated,  and Fig.  8 shows the 
completed wee.re. 

îUMJL 

!••       • •    •••••LI ¿    ••   •••    ••».»'•  ' 
<•• •      S    SJ£15 ' 

"aï   •       •     fü«»« 

i 

F.«t g 

ÍIIÍH.MI  ••• • 

irar«iM p ! •••••• JI ••• *•• 

raí• 
Xtae two methods of stitohing by interchange, namely, s titohing 
by waft intarohange  shown at Figa. 3 and 6 on ¿»age 121, and 
stitohing b„   warp interchange, shown at Figa.   7 and 3 abore,   oan 
be oombined.      Fig.  9 shows this  combination in vhiah both the 
ende and pio« are  interchanged erery S.      All the oonetruotion 
detalla are included and  both points of  interchange are indicated, 
¿ig. lo shows the complete design as it would be woren. 

Fl¿£-£ gig»  au 

»a     •      •  •  ••• •••• - 

8» ••• ••   •    t • u 
- -     •   •• ••• • ••. 

• "•    • ••   ••• • • •    • - ymrrvnm 
"• • • '• •• » • '••• 

Pft? or 
»HCltCllArtf. 

ft.^r Or 

Vhen interchange is  to be used as a method of decoration, a3 well 
au stitanin¿ the fabrics together, some quite no7*1 effects oan be 
obtained.      Fig. 11 ah ova a amali spot effect and the design at 
Fig.  12 shove how thii spot effeot could be obtained in a double 
plf.ln fabric.      :he  fabric   is icade 1 end faoe  of a dar¿ oolour, 
and 1 end dici of a lljht oolour.      ¿he  ploklng arrangement is the 
sane,  the firit pick being on the face and llg'it in colour,  and 
the seoond  pic* being a oto* piok and dará lu oolour.      defore 
starting to construct the d e3ijn, the  shape of the spot is drawn 
out to twioe itsnom.pl size, .-¡is, then,  beoomes the  area of 
interchange and whan the  faurio   io woran tic  faoo would ha'/e a 
dar* dot on a li¿ht ground,  while the  bao* of the fabric would be 
the  rerer3e,   i.e. a H<jht  spot on a darx ground.      Fig. 13 is the 
oompleted weare with all construction details remoyed. 

Eia- 
i? 
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Another deooratire effeot using ths interchange doubl« plain 
«••re la shown at Fig. 14.    The  design illustrated at Fig. IS 
is Lierked in corresponding oolours, the blaek crosses form ths 
dt.rk area of the design, and the   red solid muarés forming the 
red area. 

FlJ. 14. FUt  \j 

• N 11 III! I 

Double Cloths Hiring Faae and Ba.ok of Different ¿«Us 

Suppose it is  required to make  a fabrio with the oonstruotion 
of 2 fboe ends to 1 baok end.  and 2 faoe pioks and 1 baok plok. 
The faoe oould be made from 2/40s worsted with a weare of 2 x 2 
twill,  and this would n«an that half the weight of  the f abri o 
would  be  on the   faoe.      The  baok oould be  constructed in a 2/20S 
worsted wearing plain and this would result in half theveight of 
of the fabrio being on the bade .      Fig.  16 shows the 
oonstruotion for this design, while Fig.  17 is the completed 
design. 

Fig.  16 fl*.  17 

Fig.  18 shows a Mayo or Jampbell twill and Fig. 19 illustrates 
the method of building up a 2 faoe 1 be-oi fe.brio, haring a faoe 
weare ix.yo twill and the  baok weare plain.      Fig. 20 shows the 
oompleted design. 

•''M-   18 Fi t.   13 n ',.  90 
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rhe lüBthüd of oaking u deai,¿n for a 2 fuoe 1 baok double  ol >th 
wit.ii the   fuoe wear« 2x2  twill and  the  oaox weare piai a i 3 shown 
in ¿'ig.   21, while the completed wea/e with all the oonstruotion 

«u»r<s3  unit ted  la 3 h own to   ttie  ri ¿ht, ¿ig.  22. 

¿L: M. 'Mt   22 

¿lg.  23 3 how a  ine deaign for  a  2 ftioe 1 bue* double oloth with 
Ute fuco weare  2x2 ho pano* and  the  OUOJC w eare plain.      /ig.   24 
ahuwii the  completed weu/e iron, whioh the .jej plan would be nade. 
It u :»uld  be   u'jLtQ thai,  in ooth theae deai^ua,  FÍ&.   21  and Kig. 
So,  iiuúeij aj-tí nut employed  for   atitohiug  uuoauae,   u3  the buck 
web/e ia  plain,   Ine  jtitone jvould J how.    The two 1'abri o a are 
fiiiitei.ee; together by lifting  bao* endJ orer fuoe pionca vhere the 
atitoh would  be oorereu by tb-e  two flotta of  the  fuoe weare. 

An experiment   ia  detailed to  produoe a design for a fabrio where 
the fuoe aett  ia 4 tiues the   be ox aett,  the   fuoe weare  to be 

A    tul   1 1      .. r i A    •. inm     ,** i*s    ues>su «A     rtl a 4n 
«iW     *t»w    0VWW      *<*    "•     v*a^wev     VII«       *"•»«     •**> * 

4x4 twill  uuid the  uao¿ weave plain. 

i.ho ou.iatruotion for the  faoe will be 4 x 4   twill, uaing 2/40s 
worateü  (J5 di tum per inch).       l'he faoe  iect will be 76 ends per 
inch. 

Lu uuliaing  plain weu/e for the   «OK,  and aa the proportion of 
faoe ends to  buon la 4 to 1,   l-¿  run Aiaerioun woollen yarn would 
be a suitable  backing yarn and  this would require ly ends and 
picis per inch.      Fig.   25 ahove  the atep by atep oonatruotlon of 
theo eaigu uno tig.  2G ia the  completed design.    Again,   ua the 
buo<ing weare  ia plain,   atitohing ia done  by  lifting baok end« 
orer faoe pi a* a in order to avoid stltohee showing on the baok. 

fla, 2? **•*•   26 

IF ..jd 
s's S.HH* 

ïhfc type of   fabrio uuing the 4 faoe, 1 baok ooastruotion would 
¿ire a fine faced henry ooatiug.      Ine bao* being made of a 
woollen yarn would '. . raised  to gire a drawn pile effect.      ïhls 
type of oonatruotlon ia a omet ime a used also  in trarel rugs. 

When the baok of the fabrio  is to be raised rery heorily,  iti toh«s 
could be used on the baok as the raising would oorer them.    This 
type of design with a twill fuoe uaually h»3 a tweed or mixture 
yarn,  light warp durit weft, for the faoe,  and iuice often the 
plain weare baok of the  fabrio  is a fanoy plaid design. 
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HUMO BA.CK OltKCÄi Uli SELV-LIilliD FABHIOi 

ibi« typ« of fabric la a «indie oloth in structura tout bas orer- 
obeox3 or deooration thread« »titohed on to the bao*.      The 
deooration threads may be in either ootton, aille or worsted and 
are run from an  extra beam in order to  adjuat the differential 
ta*e-up encountered.      Iheae oloth« are  rather unique  in struoture, 
they ar« part single oloth,   part warp baok, part weft  baok, and 
part double oloth. 

Where the fancy warp yarn runa on the  baoic of the f abri o, t e 
«trac tare id the  a ame as a warp baoic  fabrio. 

Where the veft orerplaid runs aoro33 the  aten of the  fabrio,    he 
a" ru o tur e is that of a weft baok. 

Finally, where both  deo orati on threads  interlace on the  u&ok 01  the 
fabric, a double oloth Í3 fonr«d. 

The  bl¿ adranta*e  of this type of faorio  ia that lightweight coatings, 
especially gabcrdinea,   can be cade up without lining,   thuj making 
them cooler to wear in a hot climate and also reduoing the oost of 
making up.       ihe deo art ti on threads are  Pitched to  the baa* of the 
fabrio in auoh a ran tier that they do  not show on the  faoe.      Usually, 
this type of  fabrio ia woven back up in order that the dcoorations 
ouu be watohed and to ma<ce aure that they are wearing  properly, 
rtlao,   in the cud«  of whipoorda and ¿ M 2    gaberdines and corata, 

2 
wearing ia  easier aa the harnease« are lowered for  three pioij and 
only lifted for two.      The extra warp threads are crammed in wearing 
and are oompletely «xtra in the reed.      The deooration pick« are 
also  ora-med,  the  te*e-up meohanlsm being ato sped when the extra 
placa are inserted. 

Fig.  1  ihow3 thedesign for a 2 x 2 twill warp back with a single 
end and jingle  pi ok over plaid.      The  orerplaid ia  ahovn in solid 
red.    ine method of designing ia to run out the ground weare ore? 
the full area of  the  repeat,  but uisaing the end and  pi Oí  (or enda 
and  pioka) where the  deooration will  be.       It should  be  remec.bered 
that uà the de3ign ia baok up, the  twill must be put  in in the 
renne direotlon so that,when the fabric  ia turned orer.it will be 
oorreot.       After the ground vaare has been put in,   the vetre for 
the  deooration threads and piotcs  is  Inserted.      In Fig. 1 the 
decoration warp thread is wearing 3 up 1 down, and  the  deooration 
pice also runs  orer three and under one.      Where the wcrp 
deooration and the weft deooration cross,  it ia customary to hare 
the  warp predominating. 

rut i 

fig. 2 on page 126 «how« the «tap by step oonatruotlon for a 
bung baok or self-lined fabrio, the ground veare of whloh la 

M 2 Venetian. i 
Suitable construction for this type of fabrio would be a 2/32s 
Botany twist warp with 96 ends per inch.    The weft would be a 
2/32S Botany mixture with 52 pioks per inoh.     The deooration yarn 
Is 2/40« Mercerised Cotton and the fabrio would be set 62 inch» in 
reed to finish 57 inohes. 
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In yig. 2 the symbol» used in the o on« t ruoti on are as follow«« 

"tir"    *'his refers to the ¿round yarn 
"w7i"    In 3olld red is the first oolour of the orerplaid,  the f abrlo 

baring a 2-co lour orerplaid. 
"Oh"   Followed by green dots Is the ssoond oolour of the orerplaid. 
"¿lj«oic ¿ross" shows the ¿round wears. 
"hed Cross" indioates the stitohes for the fanoy weft orerplaid. 
"oblilus Line" ehows the weft interlacing where the warp and weft 
orerplaida are orco Jinj. 

tJpeoial attention should be paid to the way in whioh the ground 
is opened up*  in order to allow for the insertion of the 
deooration, and the solid ground area is shown In the top right-hand 
oorner of the  design,  the weare of course being rereraed in order 
to allow the fabric to be woren baoJc up.    ?ig.  3 to the right  shows 
the ooapleted weare with all construction details restored. 

n«w s £lfe_2 

Fig. 4 shows the full design for a 3 x 3 twill, 
with a ?-oolour fanoy orerplaid on the baok. 

24x24 herringbone, 
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IMTMÍT TWILLS OR IMITATION ¡»USUS CLOTHS 

Th« designs oonslst of a spiral typ« of w«ar« structure arranco* 
to «how twill« on eaoh «id« of ths fabrio in imitation of doubl« 
«loth«. ïh«y «r« really a typ« of int«rohang«d doubl« cloth in 
whioh Vu Interchange is arranged In suoh a atnixr a« to fox* a 
fin« twill «ff«ot. i'h«y ar« built up in a similar Banner to 
Pseudos or imitation Backed fabriu«. 

Fig 1.  is ih« design for an Indent twill or Imitation 2x2 twill 
doubl« oloth. Th« w«aro r«p«at« on 7 ends and 14 pioks. Using th« 
«yœbol'blaok X*   to represent th« fao« w«ar«,   'blade V  to show th« 
baok veare and »blaok dots*  to r«pr«s«nt th« «tit«h«« or eating 
th« int«r«hang« the design is oonstruotsd as followst- 

a) Using th« syebol »bleak X'   run In th« 2 x ?. twill fao« d««ign 
on odd ends and picks, Xhl« is done in a similar manner to whan 
a uaok oloth is being designed. As the fao« twills ars 
alternat« and th« design has a repeat of 7 warp ende, th« first 
twill lin« is on th« end« 1 - 3 - 5 - 7 whilst the seoond lin« 
of twills  is on ends  2 - 4 * 8. 

b) Using the mark   'blaok V   run In the 2x2 twill design for the 
baox  of the  fubrio.      A3 the first end  of  the d esigi U   the 
ffcoe,  in the   bottom lefi-ht.nd cmvir,  the design for the   book 
of   the oloth will  run 2 -  4 * 6 on the flr^t h&lf  of the 
design,  und  1  -   Ò -  5   * 7 on the   a«oond  half   of  the design. 

o) l'href lifter marks are now added  (represented by  solid  bleak 
siu&res)  one  uetvesn the two  arosies,  one   below the bottom 
oross, and  one abore the top oross.      These lifters oreat« the 
faoe ends  of the fabric. 

d)  ¿o complete the weure n  further aeries of  lifters are added  in 
th«  position mown  ay  th« blaok dots.    This creates the  point  of 
interohaug«. 

It should  be  noted in Fig.  1  that although the warp ends interchange, 
the e*»n numbered piaka are always the  beck  picks.    The; afore, 
u oheup' r luallty yarn could  be used with this veBre for the  eren 
pioks, whioh orcate the  baok of the oloth, vithout  detracting from 
the fao« appearunoe. 

PUi 1 

Fig.  2 «hows  th« design for a  2 x 2 twill  imitation double  oloth 
on a repeat of 14 enù3 by 7 pioks.      Here,   it is the weft whioh 
interchanges, while in the warp all the odd-numbered end« in th« 
desigr.  stay  on the fi ce of the fabric. 
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Wetrca where interchange talceo pit. o e in both the warp and weft 
ars generally regarded as the moat satinfeotory tyoe for 
imUttion douole cloth   designs.      Vig.   r> ehowi a ? x 2 twill 
ln.iti.tion double d oth repeating on 16 en<53 and pio*s where 
lntorohitn¿e in both the varp «nd wîft direotlon ooours. 

Fig. 4 is an imitation double oloth using ? x 9. twill,   4x4 
iMrriujuons, &3  the we^re for both the  ft>oe and the beo* of the 
oloth.      Again, in thi3  deatjn,   interchange takes pleoe  In both 
warp und waft. 

In oonotruoting  larger  twill imitation double oloth deoigna, more 
lif te: i ¿ire  repaired  for the   foce endito oréate the twill. 
Fig.  5 ahow3 the  imitation double cloth design for f x  3 twill on 
both the fi.oe aid  baok.      Four liftera are reiuired on the  faoe ends 
and two further 3titohe3 represented  by the  blnok dot to oreute 
a definite point  of  interchange. 

ïhe oonatruction of  indent  twills is  confined almost entirely to 
lai toting the  snaller twills,  auoh as  2x1,   9x2 And  3 x 3,  and 
the 1 i'aoe,  1 baak arrangement  is usually adopted.      the freiuent 
interchanging of the   individual thread« requires that these 
atruoturea be set lojjer than ordinary double oloths.    A maxlmua 
setting would be  no more than a 6ü> inoreaae on the corresponding 
slngle cloth weare.    Howerer, an inorement of no more than 00% is 
far u.ore oonsnon. 
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l-ufiïliuûi üi' JKATIiW OUíá  IN  D0U3LS GL0TH3 

¡tutte often, when de3Í¿nin¿ double  cloths,  It  is  neoes3ary as 
part of the design to   erette u definite line, or out,  in the fabrio 
either wi rp way,  whioh "ould  tr.'<e  the   for«: of a stride effeot, 
weft way,   or in both directions to form n pl»id.      i'lg.  1 shows 
• wet nod of o reatina a  out in the warj direction.    The f ebrio is 
a 2. x 2 twill doable ol oth, 1 fuoel  b.xck in wcrp and weft.    ïwo 
distinct lines haTe been oreated in the design by making Wo of 
the  baoK ends wei.ve plain wet ve.       .his vould ¿ire u double line 
effect in the war? direction. 

fV.r   * 

Fig.  i! shows the seme method med to  create a weft out,  i.e. a back 
ploK  io made to veuve  y lain verve. 

ïLis 

In the design show« at Fig. 3, which  la a a x 2 twill bao«c cloth, 
1 faoe,  1 baok,  a± ranged in the form of a out oheok, the out is 
emphasised by making the appropriate back ends and ploka weare 
plain. 

Yi.it   3 

Pig. 4 shows a 2 faoe,  1 buok double oloth atruoture,  the faoe 
weare being 2x2 twill,  vhilst the baok wet/e is plain.      lier«, 
• warp-line out is oreated in two  plaoea in the  design,  by lifting 
the baok end over all the faoe ploka. 

Sometimes the out maybe oreated by the variation in tho weave 
only, at other times « deooratlon thread maybe made to run along 
the line of the cut to emphasise the effeot.    Another popular 
method la to employ s      rd end or pick, that is, a thicker yarn 
tightly twisted to er       tise and oréate a rib of a pronounoed 
onaraeter.      The oor    . .rn may simply be the ground yarn doubled, 
i.e.  if the ground yarn was 2/40s,   then the oord would be 2/2/40S, 
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Fig.   5 1« a 2 faoe,   1 te, ok double o loth where the  fcoe weare le 
2x2 hopsaok and  the  U ok we e re ia plain.      Here,   e out is 
croutnd in both the wurp und weft direction to r«<ice a aorel iclnd of 
cheoi; effect.      ïvo  ends und  two  ploKa   in the repeat are made to 
weu7e  Is 3 outting with eaoh other,  tUeie are  ft» 3 e enda &ml pi ok». 
The  desila Ì3  farther elaborated to orette twill   (2x2}   in the 
bottou. right  und top left-hand corners,  andthls outs with the 
hopjuok weare. 

Fl«.  5 
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4 1'Jx.i'I-FOLD   i'Vi3i!IJJ 

It ia  poj lible to oonatruot three-fold and four-fold   fabrios, 
using the   aune prinolple ai thst used for na<dn¿ double cloth 
designa.      Fig.  6 3hows a dlurfrumatic  representation of a design 
where solid areas of  fcbrio,  light,  medium and  dtrk,   are 
alternated  in the farm of a check.       Fig. 7 î'-iova a treble oloth 
using plaiu weu/o for  euoh of tUo three  layerj  of the filriu. 
The war?l¿v¿ und weftiiy arrangement   U L » light.   Il s  medium, 
D * dar*.    If  the design  is examined oarefully  it will  be found 
that the fabric,  when  -oren, will correspond to the  die {rwnfctio 
representation, Fig.  <">,   i.e.  the bottom loft-hand a luare will be 
light,  the middle si^tre dark, t»nd  the  boi.ton rlght-ìmnd square 
med iura etc. 

Eiir-o ilSxJ. 
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ïlli ¿hsjJUMlûX  On' ÙOLOUH ADD YIw.VK EFÎE0Ï3 IN DOUBLS 
JLOÏli FABRICJ 

Colour and vea/« effeote o tin be produoed  in doubl« olotha  in a 
rery similar manner to the way they are produced In single fabrio«. 
Kl_j.  1 ohowa a double  plain,  1 faoe 1 baok.     If the  faoe end* and 
plOK3 are i.ll bl¿-ok aid the  baok ebda and  plaice all white,   the 
effect will be  of a re/ersible oloth v,\th a  black fnoe end a 
white back.      ihia   íJ  mown at i'i¿.  la. 

£Ui_i VU- 1» 

i'i¿.  2 snow* what would happen if the proportion of faoe to be ok 
ends and ploica  ia o'.ianjed to  2 faoe,  2 baok,  and the warping 
and  wei'tinj colouri ¡kf  plan  id L white,   1   bàok.      Fi*.   2* 3hows 
the áe¡ii¿n whiuh  1 e-mila,   a  /ertioal hairline a ad the  buok of the 
fabrio will alao Jhow a /ertici! hairline,  However, wtaelre th* 
hairline   is  dark on the faoe,  it will bo  light on the  baok. 

L-Lij gi.tt    2 

íH  r. 1 tata !•• S 
••••••• 

rrt 

Vi»;.   3  i» a-iother double  plain de3ijn with m interohanije,   the 
pro jortiou  of   Tuce  to Ut. ok onda being 1   ot.ok -   - fnoe -   1 '•>> ck • 
1 fi.ce -  V.  ouot -   1  fi.oci.       ïhe weft be inj   in thP sane  ordrr. 
If thii  dcjijn  ia woven u3ing a warping and wet tia^  00louring 
plan of 1 white,   1  bit oí,   the four poirt ed   itar eff eot  shown 
at ri¿.   3b will re-suit,       i'he  faoe of  the   fabrio will ha/e  a white 
•tar and   the  oaok of tne   fabrio a blade   one. 

ÌJLCLL-1 V\Ar   ft 

ii-iijr . • •••••• • 

If a   2 fuce,   c.  bac-c,   rouble  plain design   IJ mads with  thf 
weftinj arrandeila .it  1 lace,   1 bao*,  und   it   i.i  coloured  1 white, 
1 blac*,   Livor,) a'»d '•eft,   a little 3 jot  effect  ij obtained.    The 
design  for  thij  tuo   the reaullont oolour  and wea/e affect are 
ahown at li^. 4 and   lij.   4F„ re.ipi-.oulvely. 

J i.i- 4 



- 144 - 

REVERSIBLE HUOÖ OR ¿liAWL ÏA3RIÛ3 

This typ« of   fabrio, whioh la vsry popular for us« in making 
travelling rugs and revorsibls ooatings su oh a« Hunting or Lussber 
Jackets« o an b« sad« with a ootton or spun polyester warp and a 
woollen spun weft.     A single warp Is employ ed and either two,   three 
or four different oolours of weft. 

Au examination of the weaves employed will show that these 
structures ara weft twills or weft sateen effoots   with a waft back, 
also s ti tobad in twill or sateen order.      This malees the fubrio 
completely reversible and a weft faoed wear« is employed on both 
tbe front and bask surfaoos of thefabrlo.      The finishing routine, 
whioh includes heavy napping, to raise a dense pile,   in oombination 
with the typ« of weave, ensures that the fina warp is completely 
hidden in th«  oentre of the fabrio.     White warps are used usually 
and a  complete range of oolourways oan be woven on one design 
simply by changing the waft oolours. 

The design is produced by the interchange of face and baoK weft. 
Stripes, both vertioal and horizontal, plaids, and ombre or 
shadow stripes and plaidJ, are very popular styles for this ¡kind 
of fabrio. ¿hese types of design» can be woven on dobby looms 
as usually th« interchange is sither vertical or horizontal, or 
both, and does not involve the uss of a large number of shafts. 
Complicated figure effects do, however,   reluire a Jacquard harness. 

¿wo suitable  fabrics are given, as follows i 

1) Wary 2/16s o.e.(14s metric) 100> ootton. 
Weft 1.6 run (5.4s metric) woollen yarn.    A blend of wool and 
aorylio oan be used in place of all wool. 
Varp aett 40 ends per inch (15.75 ends per on.) 
Weft aett 60 picks per inoh(23.5 per cm.) 
¿'be fabrio would require a hopsaok lift, and would be sett 
71 inches wide (180 cm.)  in reed to finieh 60 inches (192 cm.) 

2) A fabrio utilising a three-oolour effect is - 
Warp l/los o.e.  (17s metric) spun in 100> polyester. 
Weft 2 run (7s metrio) woollen yarn.    Ajain a blend of wool 
and aorylio oould be used,  and a good  per canta ie would  be 
50/50. 
Warp sstt 40 snds per inch (15.75 ends per om.) 
Weft sett 90 picks per lnoh(35 per centimeter) 

fig. 1 show« the weft cross-section of a typical two-colour effeot 
in a rug or shawl design.      The black o 1 roles represent the warp 
threads,   tha   red solid thread representing one pick of weft and 
the green  (not ¿olid)  representing the s eoond piok of weft. 

i'o construct tbe weave for a reversible fabrio of this typ« 
proceed as followst 

1) Fig.  2 shows a twill base.    Klrjt,  insert the twill order warp 
lifts,  on ; the piok whioh le  required on the face.      Fig.   3 
shows th« step-by-s tap construction and these warp lifts  are 
indi «ated by solid squares. 

Fiji ? FU,  3 
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t)  Insert the  warp sinkers In twill order on the plok whioh 1» 
required on the bao*.       i'heae ere Indloated as blaok olrolea 
or sinker« in Kig.  3,   page 132. 

3) i.ift all the  remainder of the warp on the  baok piole,   this i:i 
indioated  by  inserting blaok orosaes. 

ihe  oroken  orow,   or 4-end sateen, may be  used  In plaoe  of  the 
twill base.       In this oase,  the   sateen warf* lifts are  inserted 
first, then  the weft sinkers are inserted  in the rerersa order, 
llg. 4 show» the   aateon be.3e for the broken orow, while  i'lg.  5 
dhows the ooiistruotion of  the weare. 

y idi, i Pi*- s 

In the exuinpleashown at Figs.  3 and 5 the  wefting plan  is 
1 light,  1  dark,  and this would   result  In a light faoe  to the fabrio, 
with dark on the rererse side.    ïigs.  6 and 7 show the  ohanges 
required to  produoe a dark  faoe  in the   same  fubrloa. 

i>e signs for  a fubrio voren in three oolours are shown below. 
A twill  base  is used for   the   oonstruotlon of the design and Fig.8 
shows the weave to gi/e a  red faoe and a  green beak with the 
yellow pick   in the   oentre.      Where three oolours of weft are used 
the pio*,  whioh will stay  in the oentre to be  oorered,   is made to 
weare 2 up,   2 down.      Fig.   ì showsthe  weare,   whioh will  gire a 
green luoe und a yellow buok with the red piok wearing  In the 
oentre, whilst *L¿. lü gires a yellow faoe,   red baok and  green 
hidden in the oentre. 

Vi*.  6 ELh-2 Fi¿j_¿¿ 

The next ate^ in the oonstruotlon of thii type of fabrlo is to 
prooeed to figured styles and, asaentioned previously,, due to 
the enlarged repeat of the  design, a jacquard harness  Is required. 

ihe finishing prooedure for this type of fabrio lnrolres fulling 
followed by napping, both the   faoe and the baok.    Depending on 
the materials  inrolred,   aererai passes orer the napper nay be 
re iu ir cd before suffloient pile  is obtained.      It is a 
oharaoteristio of sons napping naohines  that after one side has 
been napped and the fabrio is turned orer, when the seoond  pass is 
made some   of the pile from the   faoe is  drawn through on to  the beok. 
Therefore,   the teohnioal faoe on whioh the better pile will be 
required should be passed  through the  napping mi oh i ne  last. 
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Fig.  11 represante a norelty figured effeot for a r er er ni ble fabric, 
i he procedure for designing this type of f ebrio  is  as follows i 

1) firstly, the figure is drawn out on point paper and filled in 
with a light tintt   in order that other narks may be supr••>•- 
imposed.    Thisis  the   red area  in Fig.  11. 

2) The broken o row sateen (represented by an oblique line)  is 
then inserted orer the entire   repeat of the d esign. 

3) The   rererse of the  broken crow,represented by orosaea In Fig.  11, 
is also inserted orer the entire  design area. 

'¿'he   design is now ready  for oard cutting, and  oard cutting instruction 
are as follows i- Out eaoh pi ok  twioe. 

a) Cut all oblique 
b) Out all  oblique 

lines and blanks, 
line« and red areas. 

Hof i All squares marked with a oros s are left uncut. 

The otre* are laoed alternately,   la - lb. 

Fig.   12 shows the design opened up and  lndloatee the  first 8 pioles 
as they would be woren when the   oarde hare been  cut aooording to 
the abore instructions. 

fl«. H Fi&_12 

CRIHPä,   JäLIiiTEHä.  ¡JE-RáUOiaítá AND CHELt>0iI3 

These types of fabrics are usually produoed for dreee goods and 
sports and lsisure wetr.      They are also met with in «oft 
furnishings and upholstery.     Ih« effeot is generally one in whioh 
the eurfaoe of the cloth ehows blisters or distortions, and it  is 
possi bis to produoe t hie type of fabric in a rarlety of waysi- 

1)  úy a  combination ofsuitajle wearee,  i.e. a slack weare oomblned 
with a tight weare.      Fig. 13 shows this type of design where the 
ground weare consists of 8 ends wearing plain.      The blisters or 
oord seotion is formedby using a Bedford Oord type weare.    After 
finishing, the  orlmpe in the cord blister seotion will be 
eaphael sed. 

flit  » 
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2) äy unequal teneion of tv* warp thread« In oonjunotion with a 
suitable design.    Thi« method usually require* two beams in 
wearing.      T'-ie slaok ends produce the raised portion in the 
•ffeot.      Fig. 14 shows a design of this type with a seotion 
of plain weare for 4 picks running aoross the oloth.    On erery 
third end the plain weare is carried right through the design 
warp-way.      The3e ends are wo/en from a separate roller and «re 
held bao* to oause then to weare ti¿ht, thus oreatlng a blister 
•ffeot. 

gl*. 1« 

• • a  •   •>••••••• 

3) ¡V * suitable o cabinati on of material», for  example high ihrWcage 
polyester, combined with the normal  polyester.      Or, an 80/# 
polyester/ 20/» ootton blend used with a 20/4 polyester/80/, ootten 
blend.      Differential Jhrinkage causes the blister effect. 
AJ an example,  if a warp were made in the abore using 8 ends 
of the80A Jolyoster/aO/i ootton and 8 ends of 80/» ootton/30/« 
polyester, and woren in plain weare, during finishing the 
80/. ootton blend would shrink muoh more, oausing a seer3uolcer 
stripe effect. 

4) ay dropping picks from the body of the  oloth and  floating them 
on the  bao* andusing tlgutly twi3ted yarns for weft to obtain 
contraction.      Fig. 15 is a design showing this. 

a)  Crimped or   seersucker fabrics can be also made by a combination 
of numbers 1,  2, and 3.      That is, a tight and sleok weare with 
the tight part of the weare emphasised by applying more tension 
to the  warp, and then the use of two types of yarn with 
differential 3hrinkajB in the tight and slaok areas. 

6)  Blisters  can also be created by chemical meanst 

a) Joustlo 3oc*.a is made into a thick paste using 
suitable ooajulating agents.    fhia can then be 
printed in a design foxm onto an ordinary plain 
weare ootton fabric,    ¿he otustio soda paste 
causes shrinkage in the parts that it touohes 
and   the untouohed fabric cockles,  or f orns 
blisters. 

b) All wool orepons, after scouring, aro printed to 
a pattean with sulphurlo aoid, ten to twenty degrees 
twaddle, thickened with gum.    After drying, the 
fuorios are passed through a weak solution of 
bleaching powder for two minutes, /abrios are then 
aooured well and fulled with soap until the crimp 
is sufficiently pronounced. 
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Florad mister Fatarlo» 

Fig.  10  shows thedesign for a blister fabrlo using double olaln. 
Tht effect would gire a diamond-shape  blister and   the rrpthod  of 
obtaining the blister Is to use B high shrinkage material on the 
bao* of the fabrlo  and a low shrinkage material  for  the feoe. 

I'he method  ¿f  designing Ì3 as follows«-     the double plain 
weare  Is made to oorer the oomplete area of the  design.    No 
atitoniiig  i3  er, ployed during this  phase and Interchange  is not 
used  either.      Jtitches are then imerted  by lifting the baa« 
on to  the faoe,   in the form  of a figured  effeot.       The solid 
bibo-i. s iteres  in ¿ig.   16 show  these stitches,   and the fabrlo   is 
only stitched at this  point.       In finishing the  back will  ihrlnk 
œuoh more than  ihe  face,  creating the bll3ter effect. 

Fl*.   16 
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io  jroduoe this type  of fabric  it  ia usual to use a shaft and 
ht-rue s a mounting.     The faoe weare will  draft onto  two shafts 
which are usually mounted  in front of  the  Jaoiuard harness and 
operated by tappets.      Fig.  17  shows the  draft for thedesign 
illustrated at Klg.   16, whilst Fig.  18   shows the deîign with 
all the faoe ends ta¿en out.       Yhis  is  thede3iga iron which the 
oards are out.    When cutting the card3  the following procedure 
Is adopted: 

1) Jut the bask marie on the first pick. 
2) Out another card - all  odd hooks. 
3) Out the third  pick  of the design,  blaok marxs  only. 
4) Jut another card - all eren hooks. 

If Fig.  18 is  studied olosely,   it will  be easily  understood how 
thess oard-outting  instructions are arrired at. 

F1JU_12 rirtt 19 
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CORDUROY FABRICS 

Ih« oorduroy 1« elassod as an extaa waft pila fabrio. In thi» 
typ« of atruotmre, the pila pioks are pound in at intarmi* in 
a atralght lina. Ih« asa« waft is usad for the baa i o olotn as 
for the pila olotto . Whan the fabrlo leaves the loon tha waft 
floats lis aoross th« faoa of tb« fabrlo forming tunnela, than 
thay ara out to ortat« a pilo. Tha outs ara nada right up tha 
oantra of tha a pao a batwaen tha binding points. Aftsr out ting 
tha tuf ta of fibras projeot fron tha foundation of tha fabrlo 
in the form of oorda or riba running langth way uaually up Jfhe 
fabrio, that is in tha warp diraotlon. By modification of tha 
weave thay oan appear to run aoroaa tha fabrio« thla ia dona by 
oreating riba aorosi whaaa tha fabrio ia atltohad aoross tha full 
width in auoh a way as no pila is formed at that point aftar 
outting. Xhia will ba ahown in ona of tha designs illustrating 
tha différant typas of oorduroy. 

Tha finar olas or oord deeigna, plnwalee ato. whioh ara uaad for 
draas fabrioa and leiaurawaar are uaualy made in fine yarn« with 
plain baoka. The oorduroya uaad for mans olothing ara heavier in 
moat oases and to get tha extra weight into tha fabrlo a twill 
ground waara is uaualy introduoed. In the heavier fabrioa fawar 
pile pi oka ara neoessary in relation to eaoa ground plok beoauae 
a thicker count of weft ia uaed. It la usual to make tha 
proportion - two pile pioks to one ground piok. 

In the simplest oorduroy designa tha pila pioks are bound into 
the fabrio in plain wearo order on two ooneeoutive ende. Fig.l 
shows this and in the example the pila pi oka ara bound in after 
erary four anda. Also tha plain weave haa bean reversed in 
alternóte oorda go that the complete design extends ever tha width 
of two oorda. If this deeign was woven with a oonetruotion whioh 
gave 60 ends par lnoh finished and tha repeat of tha weave le on 
twelvoi  then the number of oorda or walee per inoh would be 

ft 
x  2 10 

If the fabrio had 24 ends par on. tha tha walee par oentimeter 
would be 

3± x 2 « 12 
2 

The arrow underneath Fig.l lndioatea tha point at whioh the waft 
floate would ba out to form the pila. 

fi&a-L •••••• •••• 
S •••• • •••• 

m 
Fig.2 shown a design in Whioh the plain weave binding ia not 
reveraadnnd the width of the wale in thla oasa haa been inoreaeed 
by two mora ende. The result is praotioaly the •»mm whioh ever 
method of binding is adopted. In the deeign at Fig, 2 all the pile 
floats are equal. However ae the floats are out in the middle of 
the spaoe between the pile binding points (see bleok arrows) in 
both designa ona side of aaoh tuft la longer than the other. Tha 
number of walee perinoh and per am. with 60 ends per inoh fin. and 
24 ends per om. fin in Fig 2 is aa follows i 

x 2 » 7.5 
!» 

x 2 s 3 FU. g. 
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A suitable construction for the weave given at Fig. 2 on Paga 137 
is as followsi- 

Varp - 2/603 ooBbed ootton, 72 ends per inch In reed (28.9 per on.) 
87 ends finished (34è per an.) 

Weft - 80s o.a.,  total piola per inch in loos 368 (149 pei on.) 

The difference in lengths of the weft floe ta whioh create the 
pile onuses the whales,or ribs»  to hare a rounded formation as 
the longer 3ide of the tufts fonos the o entre and the short side 
the outer part of the oord.      Vhis effeot is illustrated by the 
diagram of a seotion aoross the warp of the design, Fig.   2, page 
137.    Xhis cross-section diagram shown below, Fig.  3,   illustrâtes 
one of the oords uncut, and o ne of  the oord« out.    The point at 
whioh out ting takes place is bgaln indicated by the blade arrow. 

£ife_l 

Designs may be oonstruoted to pfoduoe rarious widths of oord« and 
the oords may be equal in width or varying, some wide and some 
narrow.      Fig.  4 ahows a design in whioh the whales hare been 
made wider and here the stltohlng is reversed in the  seoond 
three pile pioks.      With 60 snds per i no h finished and  24 ends 
per centimetre finished, the number of whales per lnoh/om. would 
be as follows« 

« 
« 6/1 inch 

ft 
s    2.4/om. m 11 

1:1.1.1: 
 ri r - - -I 

Fig. 5 illustrates a design with four consecutive pile picks 
between each ground plok.     Again, plain weave is the binder.. 
This design gives a still wider whale, and with 60 ends per into 
finish and 24 «ads per am. finished,  the number of wales per 
unit area would bet 

fir Ô/1 i no h r 2/1 fUi 8 

Where an inorasse in weight ie required in a oorduroy fabrlo 
the backing can be changed from plain weave to either 2 x 1 or 
2x2 twill.      Fig. 6 shows an example of a corduroy design using 
the 2x1 twill as the ground      It is arranged with 2 pile picks 
to eaoh ground  pick and produces quite a heavy structure. 
However, as the oords produced by this design are only 3 ends 
wide and both sides of the tuft are of equal length,the ribs are 

(see p.139 for Fig.6) 
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not rounded and » poor and  bare structure result«. 

yig.  7  illustrateli a design 9imllar to Fig.  1,   in which the 
stitching  li rrveraed  in the ground weave.      Again the repeat of 
the  design rxtends over the width of two  oovds and, instead of 
plain weave,   the ground weave is based  on 2 x 1 twill. 

VI*. 7 

A oorduroy design with a 2 x 2 twill beck  is  shown at Pig.  8. 
This,  again, has the stitohing reversed so that the repeat takes 
up the width of two oords.      ïhis type  of wea/e with two pile 
pioles to every 2x2 ground piole Í9 used for heavier struotures. 

yig.   9, which i san other weare used for a special heavy and wide 
oord is  arranged so that al ternate pile) pioles are int erwoven more 
frequently, with the objeot of produoing greater variety in the 
length of the tufts, andthis causes the rounded formation of the 
tuftéd pile in the wales to be much more pronounoed. 

JLK 
T 

T*^ 

All the designs given oan be readily rearranged to produoe oords 
of different widths  in the sane fabric construction.    These 
result in varied and sore interesting textures.     3 one ti mes 
alternate cords are left uncut so that a stripe of tufted oord 
alternates with si stripes of float construction.    Thistvpe of 
design with its modification is very useful in fabrios which are 
intended for heavy wear,as the tufts are anohored more securely. 
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Another desiai for a hearily conjtruoted  fnorie,  using 2x2 
twill ¿round wehre,   is 3hown at Fig. 10.      Here once »¿tin the 
interweu/ing of alternate ¿round picJca ia done in auch a manner 
u3 to mu<e the rounded effect in the pilo more notioeable. 

FU. lu 

AU¿ther variation bea idea the method of leering alternate oorde 
unout,    und producing a tufted oord and an untufted one«  is to 
produoe coid3 of different widths.      iheae oan be varied according 
to the effe Jt required,    i'or exacple,    a »itj.ple arrangement would 
be 1 vide oord alternating with 1 narrow oord.      Another 
arrungeiue.it would  be 1 wide,  1 narrow,  1 ned i um,  1 narrow, i1 ig. 11 
jhowa un example of thi3 type of   deaig;i. 

AS mentioned previously,  ut the beginning of thi i urtiole,  the 
corda ouu be mude to appeur to run in the "eft dlraot i on.    xhia ia 
done oy having an area of cord created in the normal manner 
followed by an aieu where all the i'louta are bound dovn.    When 
out ting oooura no pile ia created in thia area and,  thereforo, 
a rib ia oreuted running width- is« aoroaj the oloth.    Fig. 12 
illudtrutea the design which will create this offcot. 

Í Si |£;~n^ji WH- 

TT* ÎT 

Uometlmss the oreating of weft linea ia combined with the warp 
direction of the  walea in order to oréate little staggered ottsk 
effeote.    1'his  is  illustrated at Fig. 13.      Or,  outs weftway 
may be oombined with areas which are unbroken,  this ia seen at 

"*' "' £W-12 BHBK&BJB   m. 14    miATIOWr 'Mm 
• mwwm  •!•••••• 

íüü:- «i-:::::::- 

:::: :.s.a.s.i 
¡M   ••••••   ••• 

>lli   ••••   •••• .u ¡mri:hm 
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Jutting of ¿orduroy 

'Ine out ting ma oh i ne consists of a scries  of guides or cutting raoes 
and oiroular knives,  one to eaoh guida.       Due to the distance 
between the gutting ruoes the fabrio oan  be out  in a atiple  ^JJ. 
All the oords are out at the saue time by the oiroular inlvos. 
i he re is one knife to eaoh oord pltoed on a revolving shaft. 
Laoh Knife rotated within a alot formed  by the guide.    When cutting 
starte,  the pointed end of eaoh guide is  inserted under the pile 
floats in the centre of eaoh oord.      ïhe  oloth  is fed forward 
towards the knives  by means  of  tenti on rollerà,   but at the point of 
oontuot with the cutting edge it  is drawn  in a downward direction 
orer the edge of a traverse bar.      ïhe floating pile picka are 
brought by the guides into the path of the revolving knives and 
are out while the oloth is paajing downwards.      It is then either 
wound onto a bean or fliped,  (folded). 

After finishing,  aoc.e very attractive fabrics hare seen produoed 
on corduroy by overprinting.     As an exoc.ple, a corduroy fabric 
oan be pleoe-dyed in a gold shade and then overprinted in maroon, 
ïhe printing "tops" or colours the pile  in the maroon shade,  leaving 
the base of the  fabric between the wales  gold.      ïhis  gives a very 
attractive two-colour  "ahot" effect.      Other fabrios hare  iieen 
printed with oheok designs,  and even houndstooth effeata.      This ii 
mentioned as another method of improving the versatility and market 
appeal of this type of fabric. 

The quality  of corduroy oan be varied oonaiderubly by the changes 
in the density of the weft.      unce the width of the cord has been 
determined the end setting has to remain unchanged, but the  30ope 
for changea in the weft yarn count) and setting is sufficiently 
extensive to p rc.lt the oonstruation of widely different qualities 
of oloth within eaoh struoture.      ïhe examples whioh follow 
represent good quality all-cotton fabrics in eaoh of the  aeleoted 
weaves. 

wp*rt it fi¿t *. Pütt 1« 

Warp - 2/1203 co. 72 ends A inoh (28/lom) 
Weft • 50s 0.0. 34 pioks/1 inch (140/lojn) 
This construction would give a weft oontraotion of 19>. 

VtlTI 1* l'Ut  7i  gtát lu 

Warp -  2/4ÜS  o.e.     30 ends/1 inoh  (12Aom) 
WvTt -  20 s ce.  426 pioks per inoh ( 168 A cm) 
ïhe weft contraction here would be 20/». 

VtiTl 11 FU«  9i   PU» 133 

Warp - 2/308 0.0. 34 ends/1 inoh (13/1 oui) 
Welt - 18s 0.0. 436 pi0*3/1 inoh (172/lon) 
Xhis oonstruotion would give a weft oontraotion of 25>. 

òorduroy faorios have a wide range of end uà e a and in  recent years 
the lighter weight 00 tu truc ti one have tended to gui:i fuvour 
beoauae of the ooit fnotor  involved.       ^ia wales have  Uecaue very 
popular«  this   is  a very fine wale and  the  narrowest.      Apart from 
use in apparel,  these fabrios have bee one  very popular in uphol iterv 
and all kinds of aocesaories,  auoh aa luggage, handbags  etc.     In 
the latter case the oorduroy fabrio  le  bonded to plastic      Also, in 
many oases where the  fabrio would enoounter considerable contact 
with dust and dirt,  stain-reaiat and soil~relea~>e f iniiMes are 
applied.    AIJO,  for outerwear,  ahower-proof finishes have been 
•uooeaafully used. 
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Crarnming,   or tas increase in the number of ends In the reed. In 
certain «reas of the   fatarlo,  can be done for « number of reaeona. 
In a twill  fabrio audi   aa that shown at Fig.  1,   if the ¿round 
ende wer« slayed 3 per  dent and then inoreased to 4 and 6 perdent 
the density  of the o loth in the o rammed area would  inoreaie and the 
angle of the twill would be muoh steeper.      In plain weare fabrics 
rariations in the ends  per dent oan be used to    oréate light and 
dark areaa in an otherwise plain fabrio.     Thiols known ae a 
shadow «ffeot.    Fig.  2  shows one suoh design. 

Fidi 1 

Flat ? 

'LKAAJVWWWlflAflJS^LKPllVVE .•».•<•.'<•.-•'< 

Increasing the  number  of ends  in the reed in different areas is 
used quite a lot in the manufacture of suitings,  costume aloths, 
dress  fabrics and leisure wear.     Sometimes cramming has to be 
done to compensate for fine yarns used on an  otherwise medium 
or  thick count ground.      When different weare3 are  combined, for 
example,   a tight wear«  such t.s plain with a  alaok weare suoh asa 
jateen,   the area of the   sateen weare would hare core eids  per 
dent  in the reed to ooo-pensate for the difference  in the a/er age 
float of  the  two vea res. 

The a Implejt example  of a orammed strips is shown at Fig.   3. 
¿ .is illustrates a pin-stripe introduced into a  oommon twill 
ground.       ïhe ground,  whioh is 2 x 2 twill,   and would be mide 
using a tedium or fine oount yarn would be  sleyed  4  per dent. 
Wheie the pin-J tripe  èoours, 2 ends of fine mercerised ootton 
or allí  are used.      ïhese ars included in the  same   dent with 
3 of the  normal  ground  threads, making a total of  5 in that 
particular dent.      ¿here are two alternate methods  of slaying 
these fine ends,  Fig.   3 a hows the ends ime ed lately  adjacent to 
one of  the di riding teeth in  the a ley.      .¿ulte often this oeuses 
the ootton ends to break frequently during wearing as they are 
subject  to muoh abrasion.      Fig. 4 shows an alternati/e method 
where  by  moring the  start of  thedesign orer,   the  two deooration 
threads,   while still   included with 3 ground  threads,  hare  ground 
threads   on either side  of them protecting  them from abrasi on. 
i.hij  is   the  ue3t method of arranging the sleying  in this  tyae of 
design. 

yu, 3 

.:• .:• .:• .11 
.!*!«»• Hit"""«» 

li :.:#:;} 

rUt 4 

It .should be noted  that Die method  of sleying  Is  usually lndloated 
by  lines  oorering the   number of ends  in each   dent.       Vnere extra 
ends are  included thicker lines or double lines are used  to 
ecphfesis  the difference. 
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VU. 5 i« an example of * woollen suiting,  the ground being 2x2 
twill, 4x4 herringbone, and there »re 28 ends of ground with 
a fanoy strip« oreated by 9 snds of a finsr meroerised ootton. 

Ins warping plan is ss follows t 

ärun (American) Orey/White twist     l.l 3l .1 .131     « 21 
run (A««rioan) Solid Jrey iLll^      * 8 

2/20 oo Mero.viotton - Whit* ^j 51 .1 J     * J 

Oonstruotloni     34 ends per Ino h in the ground 
68 inoh wide in reed,  to finish 58 inches 

E*Ai_& 
::::::: :""TJK£.-~ 
:":•";•::••:£••:::::: 

âUstiafJEiia« 
4 par dent 6 times 
6 per dent 1 tine 
4 per dent 1 time 

An alternatire met aod of writing the  sleying plan would be 

\   «   4 
6    11 

The oaloulations for the ends of  eaoh colour In the werp would be 
as follows i 

Total ends in  fabrio      68" x 34      3     2312 
linda In one repeat  of pattern •    34-2 extra   •  32 
xherefore,  repeats of  pattern a    2312    *    72 patts.plus 8  ends. 

32 

The fabrio must be laid out in su oh a manner that the design Is 
balanced from  selredge to selredge.       In other words,  If  posjlble 
the start of the design on the left-hand side of thef abrio, and 
the finish of  the  design on the right-hand  side,  are  the same, 
ibis  is  done  in order to faollHate  the   out ting out of garments 
and the matching up of the  patterns whloh go to make up the 
garments. 

In the abore  design there are 29 ende  In the .jround and  8  ends 
are left orer  from an exaot number of   repeats of pattern.     To 
arrire at a satisfactory balanoe the  ground  ends are divided into 
two, 3i i  14 ends  one side and 15 the other.    To this mu3t be sp 
added half  the  number of the ends  orer,   in other words 4  endsmust 
be added to eaoh side.      It  is  not  important to hare one  end 
difference between the left-hand side of the selredge and   the 
right, as this   U  not  notioeable.       Therefore,  If the  design is 
started on the  ß i i end it will be  balanced. 

The total ends  In the fabrio would  be   calculated as follows! 

5 x 72 »    360 no extra 

run 
run ó mf$tt§ 

2/20S co :   36ü 
24 b6 Total  end- 

In eaoh  pattern 2 of the 2/20s MC are  extra, therefore,   there are 
2 x 172 •  144.       2456 - 144 =   2312   (total  ends without  extras) 
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A further exutple of « woollen tw.ed is gWen at Fig. 6 where th. 
ground is sleyed 3 per dent and tv« decoration yarn 7 P« dent. 
iteTVia of the deooration threads are extra In eaon repeat of the 
design. 

ine warping plt-n for /ig. 6 is aa follows» 

5 run (fturioui)  Jrey/Vtute tviat 
2/4o X 2/20 HJÏ Jit oic/Wh i te 
2/4o .; 2/40 ;>iOÏ jiluoitAtwrey 
2/40 A 2/40 nJA  Ked/.Aiite 
2/2o .iO White 

33 6            6            6 
I Il        11-.1 

1 -l l"L      1    1_ 
1 1 l3         1 ì__ 
* , .     A--- 1--- 

51 
6 
6 
6 

IS 

13 enda per orn.i  17b oœ. wide,in reodi to finish    148 OIB.AOO an. 

Weft    3¿ run  (Amerioan) Jluok    16è pio« per om.    FinLjh - ndlled. 

y i ïU. 6 

\ J¿ 
tffl-ffi" j iW r'iiiüL T TtïïWff: 

fl+ \:t::: 
ï;i -LLCXL J4-M- ÜT 

ïhe  oulaulation for the enda of euoh colour In the wt,rp is us 
follows) 

ïotul ends in wurp » 13 x 175 • 2275 (it is customary to use 
an erea uuu.ber for the total number of end J, &sthia limplif les 
Obloulations,  so  in thia  oaae we 3hall uae  2276). 

linda per repeut of design »  72 -  12 extra » 60 

ïherefore,  number of  repeats of pattern • 2276 • 37 pattern« plu« 
60 56 ends orar. 

To balano« the pattern,  if it is started on the 22nd end,  a« 
indicated by the arrow in tig. 6 it will be found that thed «sign 
starts with 12 found end« before the stripe and ends with 13 
ground ends after the stripe. 

ïhe  ouloulation for the number of   ends of eaoh oolour,  i« as follmas 

5 run ¿rey/White twist 51 x %1 • 288? plus 35 extra * 1922 
2/40x2/20 ttOï Blaoi/Vhite 6 x 37 • 222 plus 6 extra = 228 
2/40x2/40 MJT iiluo*/Lt.drey6 x 37 » 222 plus 6 extra « 228 
2/40x2/4oaMJT hed/Vnite 6 x 37 • 222 plu« 6 extra * 228 
2/20 HO Whit« 3 x 37 a    111  plus 3    extra * _¿li 

2720 

Kxtra« 12 x  37 •  444 plu« 12 s 456   

aoïiii ïhe final total of 2264 1« 12 «nd« short of the original 
2276 beoauae of the extra and« In the area taxing up the 
56 ends orar for balancing purposes. 
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A vor J ted suiting fubrio woran In 2x2 twill with a fanoy 
geometrio strip« und a plain ootton strip« wearing 2x2 rib is 
shown at y ig.   7. 

rUi 7 

Xha wurping plun for thede3ign 3hown ut Fig.  7 abora ist 

2/32a worsted  -  Dk.At.31ue twist 
2/403 ¡iJÏ alt. oic/Vhite 
2/408 Warjted   -  iu*rjon 
2/80 a iiO    à rey 
2/Boa hO    aine 

t 1? 1? a 
? ? 
; t 

t i : l , 
, X •- _t 

a     33 
* 4 
s      1 
3 2 

• A 
12 

tfloth ooustruotlom    56 end a per inoh, 66$- ii»ohe3 in reed, 
ïu finish 58 1nonea. 

Waft -  2/309  Uury,   54 piolo per inoh 

«uloulation fur end a of each oolour  in vtrpi 

iotul ends -   56 x 66¿ •    3724.    Ends in pattern «47-3 extra • 44 

¿»uUerii  repeats     3724 •    84 patterns  plus  28 endo 
44 

if the pattern ia started exaotly aa in thedesign,   it will tare 
12 ends in front of  the geometric stripe and end with 11 endJ 
after it, which  is a good balance. 

2/32a worsted - Dk.At.Blue twist • 39 x 84 » 3276 plus 23 s      3299 
2/40J hOÏ dluok/Vhlte • 4 x 84 *    336 plua 4 •      340 
2/408 Worsted - Maroon • 1 x 84 *     84 plus 1 >          85 
2/öOa KC vJr«y • 2 x 84 •    168 plus 168 
f/lBOS HC Blu« • 1 x 84 •      84 

üxtras    3 x 84 •  252 plus 1 «  253 

HOIEt Again,   beoauee one of the extra ends  is included in the 
additional   ends used for balanoing th« pattern, the final 
total  is 1 end ehort.      ïhla end can be added if neoessary 
and in tnls partioulur oaa« it ia advantageous beoauae th« 
addition of another end ensures that the warp will finish 
with a full 4 ends per dent.      Vhen«r«r extra ends are 
included in the balano« it has to be decided whether 
additional ground ends should be added to the total to 
oonpensats.    Obrloualy in a rery large pattern if a rery 
large nunber of ground ende ware found to be mining,  they 
would hare to be added. 
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Flg. 8 showa a daaign mad« fro« 2 x 2 twill, a broken Will and 
an area of   straight twill broken up with meroerlsed ootton or 
silk deoorution threads In pairs.       Speolal note should be made 
of the way in whioh the deooration threads are orenmed completely 
extra, howerer the two dents on either side of the fanoy stripe 
hare only 6 ende per dent whilst the other dents in the s tripa 
hare 8 ends eaoh.       xhla method la quite often used to ensura an 
tran ba.anoe when the design is sleyed.      The differenoa between 
the 8 ends  per  dent  area and the 6 ends  per dent will not be 
notioebble after the design hao been finished. 

It 3hould be  remembered that,as ha3  been mentioned previously,  most 
deagns oontainlng oranned «neroerisad cotton, silk, or jther 
deooration threads,  usually require «earing from 2 beams.    Apart 
.roti, the fuot that the deooration threads are finer, and therefore 
aore «usoeptible  to breakage,  the  faot that they are oranned  and 
often cutting with eaoh other in the  weare, also tightens  them up. 
i hey are,   therefore,  dreaied on a   separate beam or roller,  and 
woren in ¿lightly  ali. Oí er than the   ¿round yarn. 

A fancy ?in-3trlpe design with a   twill and broken twill ground is 
illustrated at Fig. 9.     This illustrates the tightest weare for 
this type of  pin- Jtrlpe deooration.       The meroerlsed ootton ends 
ujed out with thesiaelres and with  the  ¿round weare on both sides. 
ïhis dejign  is  quite e diffioult wearing proposition if  ipeolal 
attention is  not   paid to   -he amount of extra allowed ae the 
decoration  threads are woren into the ground.    Oooasionally,   the 
weurliig of   suoh a fabrio 13   mite  successful,  and then     oeoause 
the d eo ora ti on threads are on the  tight  side,   they oraok or burst 
during finishing. 

Fig.  10 3hows an exauple of a fanoy  3hirting fabric,  the ground weare 
being plain and sleyed 3 per dent.    The   striping Is a 5-end  sateen 
orurjnsd 6  per  dent  exaotly  twioe  th»  number of ends of  the  ground weare. 
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A figured design to girt « fancy strip« on • plain weare ground 
ia shown in Fig. 11.     ïhe plain vwara ia aleyad 2a and the ara« 
of the weare vhioh forms the figura is aleyad 6 per dent.      Tola 
shortens toe floate in the figurad area to gire a firm struotur«. 
Xha affeot obtained in the strip« would be a wary or twisted look 
but the angle would be steeper than that shown in the design,  due 
to the creaming of the ends. 

£i*i_U. 

Fig. 12 shows a combination of a 6-end sutean weare oonbined with 
a 3 x 3 twill,  6x6 out ohe ok.     This type of design is   suitable 
for a funoy  coating.   A suggested colouring iai 

Warp:    3 light  - 6 dar* -  3 li(jht 
Weftt    3 light - 6 dark - 3 li,jht 

ïhe 6 ends  for the  sateen wea/e would be a twist yarn combining 
the  light and db» oolours used in the wcrp and weft. 

Fitti  i* 

Another design for a plain weare shirting with a 12-end   sateen 
3tri*>e effect,   iuperimpo3ed,   ii  illustrated at Fig. 13.    Here the 
plain weure ¿round is sleyed  3 per dent and the  sateen veti/e 6 per 
dent. 

•   •  a  •   *  •• 

•   ••il 
• ••••• 
•   a   •  •   • 

• •   •   •    •   M 
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In the design shown at Fig. 14 a dreas fatarlo oomblning a 3x3 
fanoy twill and a 6-end sateen is shown.      Tha ground area la to 
be oo loured 2 light,  2 dark,  in "both warp and weft.     The at teen 
•tripe will be ooloured with a twist yarn matching the ll¡jht and 
db» areas of the ¿round. 

gi«t li 

CRAMMED CHBCK OSdldNd 

This type of design  is a  oombinetion of a  arammed  stripe with an 
oreroheok introduced whioh is also orttiJimed by adding extra picks  in 
that area.      This  ie done by allowing the  take-up motion on the 
loom to pause while the required number of   extra pioks are put 
into the fabrio.      Most modern looms hare a oramming motiou fitted. 
If,  howerer,  a loom is being used whioh does not ha/e this 
mechanism,  a oonneotlon oan be made from the pushing catoh of the 
ta*e-up motion to  one  of the spare Jaoks   in the dobby.      Then,   when 
oramming is required, a lift is  indicated in the pattern chain for 
the  number of pioka during whioh the oramming will take place. 
This   onuses the dobby jaok to lift the  pushing oat oh of the 
take-up motion,and thus stop the warp being  taken up. 

Fig.  15 shows a crammed oheok design with 3x3 twill ground weave. 
The warp part of  the  oheok  is formed  by 6 ends of the 6-end  sateen, 
(warp sateen).      The weft oheok,   or orerplaad,  is 6 pio¿3 of the 
6-end weft  sateen.      The ground warp is sleyed 3 per dent, and 
the   sateen 6 per dent.    The weft would be   crammed aooordingly for 
6 picks. E.g.  If  the  fabrio was being woran wiW 4ü pioles per  inch, 
in the ground area,  the oTeroheoK vould be oramrad to ¿ire 80 picks 
per inoh. 
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flg.  16 li another example of a orammed oheo*  design using the 
broken crow,  or 4-end warp sateen, in the warp oreroheolc,and the 
4-end weft  sutee.i a« the oreroheok in the weft.      The  ground  le a 
2x2 twill,  4x4  out oheoi.       It would be  noted in thlf particular 
design that in the  suteen areu fine yarn would  be used,    i'he 
eettin¿  ratio between 2x2 twill and a 4-end sateen is not  so 
rery  different,  so that  if in this  particular design the  Jam« yarn 
counts were used  throughout,   -he sateen area would weave muoh 
tighter than the  ground,  and an unsatisfactory fabric would  result. 
A juigejted warping and wefting plan for this  fabrio would be: 

Waroliu ^lan - 
15o  denier nylon    8 ends 
2/483 worsted 24 ends 

Weftlna Plan -  exaotly as wsrp. 

s'Ui   I6 

.«!» 1-" -" H-r.ii. :'.::..:;.:;::::: 33s « \ -.-.: •:.•.: •:.• «: *:.:::::::: 
Sititi.- V -!! :.^.r s. '.¡" s. 'SHMH: 

ÒOi-ui HKPID ¡EJIJÜ GA^JUUTIOMJ 

one of the more important calculations used in textile designing 
is that to determine the weight per unit area of the fabrio.    For 
économie   rea-ions  the weight  of yarn used in a  oloth is limited. 
In England  and North America fabrio weights are usually expressed 
in ounces  per square yard, or in ounoes per running yard.    The 
term  "running yard" referring to a pieoe  of fabric 1 yard long and 
the full finished width of the fabric,'   (this rray be  54",  56",  58" 
or 6u").       ïhe following Obloulatlona will deal with the siuare 
meajurements.    In Europe,  grama per  square meter is used, but the 
growing use of «i.I.ttetrio Units requires thedesigner to be 
fuiiiliar with both systems. 

With the marketing of a wide  range of electronic  calculators,   some 
rery  reasonably priced,   rery  rapid oal oui at ions hare been 
facilitated.      As a result,  simple  equations for relating yarn 
oount and  olotn  count  to  fabrio weight hare  beoome more useful than 
tables of yarn yields etc.      The following   calculations,  or 
equations, are rery useful and can be easily carried out with a 
pocket calculator. 

Weight In ounces/square yard;»  Jlren a number of warp or filling 
threads per i no h (or total warp and f 11 ling yarns if both are the 
same) the warp or filling (weft) weight or total fabrio weight 
can be calculated acoordlng to the equations giren on the following 
page 150. 
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In the  following   equations i 

"û" is the   fabric oount in war? threads or weft pio« 
per inch. 

"W" is the   fabric weight  in ounces per square yard. 

For Denier - W* 3 x Denier 
7751 

i'or Jotton Jount -    W* Ç x 0.6857 
Cotton Jount 

For Worsted  Jount - W» Q x 1.0288 
Worsted Jount 

for Woollen Jount - V* Ç f.ü-sftQQ 

Woollen Run 

For International 
i-ietrlo  Jount -    W» J x 1.1611 

Metrio Jount 

For Tex 

For Deoltex - 

W- ? x Tex 
861.2 

W- a x Deoltex 
9612 

When the a bor e equations are used worp ends and weft picks œay be 
oalouleted separately if  they are nade up of different yarns, 
ïhe weights thus  obtained are added together to obtain the total 
fabric weight.       For fabrics made from identical yarns add the 
total  ends and  piota end n-«i<e  one  simple calculation.      Where 
fabrics consisting of alternate ends and picks are  conoerned 
the  calculations  for  the different groups  of yarns  can be nade 
separately,  using   the   equations and the  total weight obtained by 
addition. 

l'ne  eiuations giren asjume that the yarn lays flat  In the fttbrio. 
Jenerally.  for loom finished fabrics this  is  true of the weft yarn 
but  the warp yarn asjumes a orlnped attitude as  it  curres under and 
orer the filling  or weft yam during wearing.      1'he war? take-up, 
therefore,  makes  it  neoesaury for  the calculated warp weights 
to  be  increased  by  5 to  10>.    Obrlously,  3hrinlcages  resulting from 
rarious dyeing,  wet finishing,  and  drying operations irust al3o be 
taken into aooount.      ïhe eiuations, all  lnrolring two  reriables and 
a oonatant, are particularly oonrenlent for repetit Ire oaloulations 
on the  type  of  calculator which has remory function. 

I. Metric Unite:    For oonrertlng  from ounces  per square yard 
Knglish units)   to grams  per square metre  (Ketrlo units) use the 

fol loving equations j 
t 
¿rams per  square metre equals 3S.91.dc ounoes per square yard 

uunoes per square yard equals grams per square metre or 33.91 

Ounces per square yard equals 0.02949 x grams  per s quare metre 

¿"d Hi grains per square om. equals 3.391 x ounces per square yard 

Weight in Ketrlo Units i    For the oalouletlon of fabrio weights "V" 
directly into grams  per square metre  from a giren  number "J" of 
warp threads or filling piales per inah,  the following equations on 
¿>age 151 may be  used. 
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f 

For Denier 

«or Jot ton Count 

i'or Worsted Count 

For Woollen Count 

V s «a1* 
V«    C x 23.28 

Cotton Count 

Worsted Count 

V»    g x 12,21 
Woollen Run 

For International 
hetrio Count 

l'or l'ex   - 

For Deoitex 

w "    0 x 33.37 
Metria Count 

V =    C x TeK 
25.40 

§54 

In the ebore ¿roup the  "V" represente the fsbrlo weight In grane 
per Jiuare metre, and HC" 1» the oloth count in ends  or piole« per 
inoh. 

In ¿ngland and North America the oloth  oonstruotlon, of  "C", is 
expreaaed usually in ends and pioss per inoh.      In the parts of 
the fcfarld where the metric  system is in use ends and pioks are 
quoted per centimetre.       When dealing with these specifications 
simply  oonvert ends and  pioles  per centimetre to ends and picks 
per inoh  by multiplying  oy  2.54. 

Where both the fabric count and yarn count are in the metrio 
aystsc.,   the following equations girs the  fabrlo weightsi 

i'or Tex - 

For Dsoltex 

For International 
hetrio Count    - 

For Denier - 

W » 
10 

W s C x Deoitex 
100 

W • 0 x 100 
Ketrio Count 

W  3 1 X Ptflttl 
90 

In this jroup of equations   "C" is the warp or filling thread oount 
per centimetre, and  "V" is the fsbrlo weight in grams per square 
metre. 

Aa a final note,  there are a  number of  pocket eleotronio 
calculators í/tillable of  the memory  type,  whioh hare  d ireot built-in 
oonreraion factors from English »assurément  (weight,   length, 
temperature, eto.) to Metrie.    This type of oaloulator is rery 
useful  indeed to the textile  designer. 
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CONCLUSION 

In concluding this manuel on Textile Design and Woren Fabrio 
jevelopment,   it would  not be  out of  plaoe  to once again stress 
the role  of the Designer. 

.Success   or  failure in the fashion business depends entirely on the 4 
designer's  tedi nologlcel Knowledge,  the  ability to forecast fl 
fashion   treads, 6iid the versitility  to  U3e raw materials   end  the * 
production machinery available  to the grec test advantage. 

Throughout the preotding  pages  the bP3ic  rules hare been  giren. 
All the   top deoK designers to«,ay started with the basic  rules. 
lloverer,   it  is essential  to keep abreast   of  changing technologies 
in order  to  regain competitive.       It  alio  reiuires great  flexibility 
of lu.chinery and skill   and  tenacity,   combined with originality, 
in the   search fur new raw materials  to develop a most  sophisticated 
and adventurous design and  fabrio development  operation. 

ine designer must be very  profit oonaoious  and at the present time 
with the   rise  in raw material  and labour costs generally,   must plan 
ill development work,   balancing   style,   innovation end   visual 
attractiveness with  oost reducing factors. 

All new fabrics hare to  be  presented   in a form in which  they are 
oompre nens i ble to production,   and they must  also  present   the  right 
oonoept  to marketing. 

Jlev production methods  htive   to   be evaluated  and  it   is  esentisi 
that the   designer Keeps  up-to-rì&te on all  new machinery developments 
in order  to asic3j the   impact they will mane on the fashion  soene. 
¿wt the   present time,   open-e.id  spinning,   oentrifu^al   spinning, 
bi-component fibres,  and  blendei filament   yarns are maxin^  their 
effect  f tit   on the nu.rkct.        It  has   long  been suld  that, where 
man-Biade   fibrej are concerned,   the extrusion of conti.JUOU3   filament 
tow followed   by outtin¿  or  breaking the   filerentj  into   ihort 
lcigtha,   and  then spinning their back   to;ether sjain,   was   rather a 
ridiouious   procedure.     »wore   recently,   a   bi-oirrponc it   polyester 
conaiuti ng  of  filau-ents   of  both high-tenacity i*nd   low-tenacity 
polyeJter  have  been  intaoduced.       During  texturlsing,   stretching 
of the   filaments otuses   the  low tenacity  ones to break.       Vhis 
produces  a texturised  yarn with both  continuous and  broken  fibres 
and the   handle  of a yara   jpun  by ane  of  the more conventional 
spinning  pr oessea. 

In the  weaving field,   n.ulti-shed looms  are already running  trials, 
iu this   type   of loom several weft-carriers  or projectiles   travel 
through  different sheds,  whloh  open  in a wave-like formation. 
This  loom,   lowever,   is   itili restricted  as   regards the t   ?e  of 
weave   (jnly sinple weaves  being posiible)   and the weft colour 
pattern.        Oo-axlal weaving  is another  newcomer to the  fabrio 
development field.    Here,  two warps are   employed,  each  interlacing 
the weft at different angles.      This  results in the ability  to 
weave stable fabrics with very few picks. 

The textile industry  la  in a state of  continuous ohange end  a very « 
important   part of the  designer's work  is to know,  to understand, 
and to  be a part of that ohange;    to see the potential  of  a new 
and coming  idea, and  to adopt,develop,   improve and expand   it.    Then, f 
when that  new idea has  been exploited  to  its maximum potential, v 
to anticipate its death with a bigger,   better, and more suooesful 
innovation. 






