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The next development in the weaving industry to fol-
low on shultuleless weaving may be in multi-phase
weaving where 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 terms of the number of shuttles used. The possibi-
lity of automation of weft replenishment is also dis-
cussed.

1. INTRODUCTION

- 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 many textile

| engineers and technologists feel that the time has

| come to look for the next great step forward. It is too
| carly 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
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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 industrfal 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 dokummpn izleyecek
bir sonraki geligme birden cok mekik ya da atki
tagiyrcistmn aynt anda atkr yerlestirdigi ok fazli
dokuma alaninda olabilir. Bazi kumag Hirlerini
hortum formunda dokuyan dairesel tezgah bircok
yildan beri endiistriyel kullamimdadir. Dairesel
tezgahlarda klasik diiz kumagslar da dokunabilir. Bu
makale dairesel tezgahlarda daha yiiksek atki
hizlarina ulagma olanag: arastirmak ve kullanilan
mekik sayisina baglt olarak orgii rapor biiyiikligiini
saptamak icin yapilan calismamn bir raporudur.
Atkt yenilemenin otomasyonu olana da tartisl-
maktadir.

1. GIRiS

Son yirmi ya da otuz yil iginde dokuma
endiistrisi, mekikliden mekiksiz sisteme gegerek
biiyiik bir ileri teknolojik adim atmgtir. Endiistriyel
uygulama agisindan, bu dontigiim hig bir bicimde
tamamlanmamig olup, gercekte higbir zaman
tamamlanamayabilir, ¢linkii mekikli tezgahlara
belki de baz1 kumag tipleri icin gereksinim duyul-
maya devam edilecektir. Bununla birlikte, gelisme
agisindan. biiyiik degisikliklerin gergeklestirildigi
goriilmektedir ve birgok tekstil miihendis ve
teknolojistleri bundan sonraki biiyiikk adim igin
zamanin geldigini dlistinmektedirler. Bu ikinei biiyiik
adimin ne zaman ve hangi bicimde gelecegini
soylemek igin zaman erkendir; ancak suana kadar
mekiksiz dokumayr izlemesi olasi goriilen tek
teknoloji, birden ¢ok mekik ya da atki tagiyicinin
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cbzgiiler arasina atkiyr aym1 anda yerlegtirdigi ¢ok

~ fazhh dokumadir. Bir siiredir ¢ok fazh tezgahlar

cesitli makina fuarlarinda gosterilmektedir; ancak
bugiine kadar endiistride simirli uygulama olanag:
bulmustur. Dolayisiyla mevcut dairesel tezgahlar
olgun makinalardir ve ¢ok fazh dokumaya gittikce
artan ilgi agisindan dairesel tezgahlara bize genel
olarak cok fazli dokuma hakkinda ve &zellikle
dairesel dokuma hakkinda ne Ogretebileceklerini
ortaya gitkarmak igin dikkatleri ¢evirmek akillica
goriinmektedir. Bu disgiince ile Manchester
Universitesi Bilim ve Teknoloji Enstitiisii
(UMIST)'nde son zamanlarda bazi aragtirmalara
girisildi ve bu galigmanin bazi sonuglar1 burada
verilmektedir.

Bu giiniin endiistriyel pratiginde dairesel
tezgahlarda iiretilen kumaglar hemen degismez
bigimde yangin hortumlarinda (yangin sondiirme
ekiplerinin hortumlari), torbalarda oldugu gibi, bu
bigimin gergekten gerekli oldugu uygulamalarda
hortum bigiminde dokunurlar. Bununla birlikte,
bunun her zaman gerekli olmadigini kendimize
hatirlatmakta yarar vardir. 'Dairesel tezgahlarda
klasik diiz kumaglar dokunabilir ve bu olanak yirmi
ya da otuz yil Once dokumacilar ve tezgah
yapimcilar: tarafindan ciddi ilgi gdrmiigtii. Bu bir
olciide dairesel dokumanin otomatize edilmesi ile
ilgilidir ve ayrica bu bildirinin sonuna dogru kisaca
tartisilmaktadir.

Yukaridaki gozlemlerden, dairesel tezgahlar
problemine yaklagirken dairesel tezgahlarin
kendilerine has yonleri ile diiz ¢ok fazh tezgahlarla
paylagtiklar1 ve dolayisi ile diiz olsun, dairesel
olsun bu tezgah tipini temsil eder nitelikte
sayildiklart yonleri arasinda ayinm yapilmasi
gerekir.

Burada agiklanan deneysel calisma igin ¢ok
fazla bir diiz tezgah bulunamamig ve dolayist ile
UMIST Laboratuvarlarina kurulmus olan ve
oncelikle jiit torbalarin dokunmas: igin ta-
sarimlanmig olan bir dairesel tezgah iizerinde
galigmaya karar verilmisti. Dairesel ve birgok diiz
cok fazli tezgahin ortak 6zelligi, klasik
tezgahlardaki vurugtan ¢ok farkli olan ve
dokunabilen kumag konstriiksiyonuna iliskin
muhtemel bir farklihlk kaynag: olan vurus
yontemidir. Bu nedenle kargilagtirmalar yapmak
amaci ile klasik (tek fazli)) bir tezgah {izerinde
paralel deneyler yapilmasina da karar verilmisgti.
Bu karsilastirmalar Oncelikle saglanabilen
maksimum kumag yogunlugu ile ilgili idi.

Diiz ¢ok fazh tezgahlarn, dairesel cok fazh
tezgahlara gore tek fazh tezgahlarla ilk bakista
daha cok paylastiklar1 bir kumag kalite 6zelligi,
dokunabilen drgii rapor uzunlugudur ve bu dzellik
teorik bir analizin konusu olmustur.
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