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The next development in the weaving industry to fol- 
low on shultuleless weaving may be in multi-phase 
weaving whcre more than one shuttle or weft carrier 
inserts weft simultaneously. The circular loom has 
been in industrial use for some years weaving certain 
types of fabrics in the form of hoses. Conventional 
flat fabrics can also be woven on circular looms. This 
paper is a report of the work done on a circular loom 
to investigate the possibility of attaining higher 
weft densities and to find the length of weave repeat 
in temzs of the number of shuttles used. The possibi- 
lity of automation of weft replenishment is also dis- 
cussed. 
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1. INTRODUCTION 

Construction 

During the last two or three decades, the 
weaving industry has taken a large technological 
step forward by changing from shuttle to shuttleless 
weaving. From the point of view of indusrial 
application, this change-over is by no means 
complete and indeed may never be complete because 
shuttle looms will probably continue to be required 
for certain types of fabric. However, from the 
development point of view, the major changes 
appear to have been realised and m p y  textile 
engineers and technologists feel that the time has 
come to look for the next great step forward. It is too 
early to say when this next step will occur and what 
form it will take but, up to now, the only technology 
which appears at all likely to follow on shuttleless 
weaving is multi-phase weaving where more than 
one shuttle or weft carrier inserts weft into the warp 

at the same time. Multi-phase looms have been 
shown at various machinery exhibitions for some 
time but so far they have found only very limited 
application in industry. Therefore, very little 
practical experience exists with regard to the 
economic and technical potential of these looms. 
What tends to be frequently overlooked, however, is 
that a certain type of multi-phase loom, i.e. the 
circular loom has been in industrial use for a number 
of years. The available circular looms are therefore 
mature machines and with the growing interest in 
multi-phase weaving generally, it seems reasonable 
to turn attention to the circular looms with a view to 
finding out that they can teach us about multi-phase 
weaving in general and about circular weaving in 
particular. With this in mind, some research has 
recently been undertaken at the University of 
Manchester, Institute of Science and Technology 
(UMIST) and some of the results of this work are 
presented here. 

In present-day industrTa1 practice, fabrics 
produced on circular looms are almost invariably 
woven in the form of hoses for applications where 
this shape is actually required such as fire-hoses 
(hoses for fire brigades). bags etc. It is useful to 
remind ourselves, however, that this need not 
necessarily be the case. Conventional flat fabrics can 
be woven on circular looms and this possibility 
received serious attention by weavers and loom 
makers some twenty to thirty years ago. It is to some 
extent related to the possibility of automating 
circular weaving and is also briefly discussed near 
the end of this paper. 

From the above observations, it will be clear 
that in approaching the problem of circular looms, 
one has to distinguish between those aspects of 
circular looms which are special to them and those 
which they share with flat multi-phase looms and 
where they can therefore be regarded as being 
representative of this type of loom whether flat or 
circular. 

For the experimental work reported here, no 
flat multi-phase loom was available and it was 
decided, therefore, to work on a circular loom which 
was installed in the UMIST laboratories and which 
was designed primarilly for the weaving of Jute bags. 
One important feature which is common to circular 
and many flat multi-phase looms is the method of 
beat-up which is very different from the beat-up in 
conventional looms and which is a potential source of 
difference with regard to the cloth constructions that 
can be woven. It was therefore decided to conduct 
parallel experiments on a conventional 
(single-phase) loom for the purpose of making 
comparisons. These comparisons were concerned 
primarily with the maximum cloth density that 
could be achieved. 
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Dokuma endiistrisinde mekiksiz dokumayt izleyecek 
bir sonraki gelisme birden ~ o k  mekik ya da atkt 
taS~yrcrstnrn aynt anda nth yerlestirdiii ~ o k  fazlr 
dokuma alantnda olabilir. Bazt kuma~ tiirlerini 
hortum formunda dokuyan dairesel tezgah bir~ok 
yrldan beri endiistriyel kullanrmdadrr. Dairesel 
tezgrihlarda klasik diiz kuma~lar da dokunabilir. Bu 
makale dairesel tezgahlarda daha yiiksek atkt 
hrzlar~na ula~ma olanair ara~ttrmak ve kullan~lan 
mekik saytsrna bag11 olarak orgii rapor biiyiikliigiinu 
saptamak i ~ i n  yaptlan ~altgmanrn bir mporudur. 
Atkt yenilemenin otomasyonu olanai~ da tart~gtl- 
maktndrr. 

1. Ginis 
Son yirmi ya da otuz y11 iqinde dokuma 

cndustrisi, mekikliden mekiksiz sisteme gecerek 
buyuk bir ilcri teknolojik a d ~ m  atm~gt~r. Endustriyel 
uygulama agsmdan, bu donugum  hi^ bir bicimde 
tamamlanmam~g olup, gerqekte hiqbir zaman 
tamamlanamayabilir, qunku mekikli tezgahlara 
bclki de bazi kumag tipleri icin gereksinim duyul- 
maya dcvam edilecektir. Bununla birlikte, geligme 
aqslndan buyuk degigikliklerin gerceklegtirildigi 
gnriilmcktcdir ve b i r ~ o k  tekstil muhendis ve 
tcknolojistleri bundan sonraki buyuk a d ~ m  iqin 
zamanln gcldigini dugunmektedirler. Bu ikinci buyuk 
adim~n nc zaman ve hangi biqimde gelecegini 
siiylcmck iqin zaman erkcndir; ancak guana kadar 
nickiksiz dokumay~ izlcrnesi o las~  gorulen tek 
tcknoloji, birden cok mekik ya da a tk~  tag~y~c~nin 
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qozguler arasma a t k ~ y ~  aynl anda yerlegtirdigi cok 
fazh dokumadir. Bir suredir cok fazh tezgahlar 
pgitli makina fuarlarinda gosterilmektedir; ancak 
bugiine kadar endustride sin~rll uygulama olanag~ 
bulmugtur. Dolay~siyla mevcut dairesel tezgahlar 
olgun makinalardir ve cok fazh dokumaya gittikqe 
artan ilgi aqs~ndan dairesel tezgahlara bize gcnel 
olarak qok fa211 dokuma hakk~nda ve ozellikle 
dairesel dokuma hakkmda ne ogretebileceklerini 
ortaya q~karmak icin dikkatleri cyvirmek ak~ll~ca 
gorunmektedir. Bu dugunce ile Manchester 
Universitesi Bilim ve Teknoloji Enstitusu 
(UMIST)'nde son zamanlarda b a z ~  aragt~rmalara 
girigildi ve bu ~al~gmanln b a z ~  sonuclan burada 
verilmektedir. 

Bu gunun endustriyel pratiginde dairesel 
tezgahlarda uretilen Fumaglar hemen degigmez 
bicimde y a n p  hortumlar~nda (yangm sondurme 
ekiplerinin hortumlan), torbalarda oldu* gibi, bu 
biqimin gerqekten gcrekli oldugu uygulamalarda 
hortum bi~iminde dokunurlar. Bununla birlikte, 
bunun her zaman gerekli olmadlgin~ kendimize 
hatirlatmakta yarar vardir. 'Dairesel tezgahlarda 
klasik diiz kumaglar dokunabilir ve bu olanak yirmi 
ya da otuz yil once dokumacllar ve tezgah 
yap~mc~la r~  tarafindan ciddi ilgi gormugtu. Bu bir 
olqude dairesel dokuman~n otomatize edilmesi ilc 
ilgilidir ta r t~g~lmaktad~r .  ve ayrlca bu bildirinin sonuna do@ klsaca 

Yukar~daki gozlemlerden, dairesel tezgahlar 
problemine yaklag~rken dairesel tezgahlar~n 
kendilerine has yonleri ilc duz qok fazh tezgahlarla 
payla~t~klart ve d o l a y ~ s ~  ile duz olsun, dairesel 
olsun bu tezgah tipini temsil eder nitelikte 
sayild~klar~ yonleri arasmda aylrim yaptlmas~ 
gerekir. 

Burada aq~klanan deneysel qal~gma icin cok 
fazla bir duz tezgah bulunamam~g ve do lay~s~  ile 
UMIST Laboratuvarlar~na kurulmug olan ve 
oncelikle jut torbalarm dokunmasi i ~ i n  ta- 
sarimlanm~g olan bir dairesel tezgah uzerinde 
caligmaya karar verilmigti. Dairesel ve birqok duz 
cok f a z l ~  tezgahtn ortak ozelligi, klasik 
tezgahlardaki vurugtan qok farklt olan ve 
dokunabilen kumag konstruksiyonuna iligkin 
muhtemel bir farkl~hk kaynag~ olan vurug 
yontemidir. Bu nedenle karg~lagtumalar yapmak 
amacl ile klasik (tek fazl~) bir tezgah uzerinde 
paralel deneyler yap~lmasrna da karar verilmigti. 
Bu karg~lagtlrmalar oncelikle saglanabilcn 
maksimum kumag yogunlugu ile ilgili idi. 

Duz qok fa211 tezgahlar~n, dairesel qok fazh 
tezgahlara gore tek fa211 tezgahlarla ilk bak~gta 
daha qok paylagtlklar~ bir kumag kalite ozelligi, 
dokunabilen orgu rapor uzunlugudur ve bu ozcllik 
teorik bir analizin konusu olmugtur. 
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