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1., Introduction

Textile wanufacturing methods - the making of yarn, che pro-

duction of ciotn, the dycing and finisianyg of material -

have nndergone drastic changes during the past decade. For

the textile industry these changes have had the followling

consequenceass

1) increasxed productivity per manufacturing unit (through
introduction of high speed machinory),

2) higher capital investment per labor force (more complex

equipment),

3) less man hours required for a given output (through
automation) and

4) diversification into special purpose techniques (with a

partial loss of versatility),

While noints 1, 2 and 3 can normally be converted into quane
ﬁitativa figurca (lbat enalle an economic appraisal, it 4s
ofton dilficult for the potential buyer of the equipmeqt to
Judge and evaluate the merits and chances of a newly developed
ﬁechnjque that at least in the state of its introduction to
industry may seem limited in versatility. The narrow range
of application is in many cases typical for new types of ma-
chinery and it is in the interest of the machine uqn@fuctnrcr
to modify such cqupment as to widen the field of application
in order to increase the market potential of the new product,
On the other hond we realize that - speaking of weaving

alone - the regquivements as specified by the desircrd proper=




fig. 1

ties of rthe «=d podusr do indeed vary within rather wide
limits. The stiwe 380 today's technology, the knowledge of
new materials and the vast experience in electronics and
automation now euable the engiﬁeer and inventor to design
machinery to perform a speecific operation much better, fas-
ter and at lower cost than an alliround-typo equipment cou}d
possibly do. With this remark 1 only want to point out

that in order to make meaningful comparison among equipment,
nill'management rmist have a clear concept of the product
line it desires to manufacture (ya¥n type, cloth weight,

yarn density, Ffabric width, color, pattern, quality etc,).

It appears approprirte at the beginning of this lecture to
spend a few thoughts on the competitive situation thgt exiat
today between the weaving and knitting technique because, as
You are probably aware, we are amidst a continuing shift
from weaving to knitting, garticularly in the apparel field,
This situation is very pronounced in the United Kingdom, it
is quite apparent alse in other VWestern European countries
and the Unitced Statess ‘Iu 1970 &1 % of all Cloth in the
world was produccd by weaving technique (fig. 1) and it is
expected that this portion will decrease to about 77 ﬂ in
1975, while knilting is expected to grow from about‘13 % to
16 % on world-wide basis. The corresponding figure for Wese
tern Eurcvpe and ithe United States combined indicate a trend
from 73 % decreasing to 65 % for the weaving sector and an

increase from 19 to 26 % for the knitting industry., Some




forecoast has pene as tar as to predict that by 1380 as much

as two thirvds of the ¢loth vroduction in Oroat Britatin will

Le supplied in Eknite~goods. Such prediciions scem to bq the
cutgrow of the initial enthusiasm that wus nlaced into the
entize knitting technology about four vears ago. In the
meantime I think proctical experience has shown where the
linitations of knitting wure and it appears today very unlik-
ely that knitiing is on its way to replace fully the weaving
techinique, One {act, bowever, is plain; it is the avéilabi-
lity of the smooth, low count, high-strength man-made filament
yaryr which made 1€ possible for the circular and werp-knitting

machine to be operated at ever incroasing machine-speeds. Fur-

thermore tne consuncer-demand for easy-care garments scrved as
an additional promoting fuctor for the knitting technique,
And vet, if is errcneous fto believe that a knit structure
will do the same as. a woven structurce - and vice versa, Lot

*

us look at some bafic difterences. One might say that the

woven cloth always has the characteristics of a dimensionably
stable shect~like structure, The porosity and transparency

is easily altercd by changing the thread-count and/or the
wveft- and warp-thread density. Above all it is possible by
weaving technique to produce a cloth of entirely closed struce
ture with weft- nand warp-yarn touching each other along their
full length. On the other hand the knitted cloth is essen-
tially a loosec, porous structure with a high degrce of flex-
ibility or.plinhilJt}‘ Since the thickness of a knitted ma-
terial is very pronounced, due to the yarn folding into J-

dimcnsion



dimensional loops, considerobly greatoer yarn-length must be
worked into thy knittod structure, in order to obtain a sim-
ilar coverage as compared te o woven cloth, If one desires
equivalen* cloth weight, then knit ting requires liner yarn
count and berewith higher raw material cost., A simple example
may illustrate this situation., A regular bed cloth can be
woven with Ne 40 yarns and a woave density of 30 threads/cm,
Under these conditions about 6600 m of vyarn will go into

1 w2 of fabric, weighing 100 g / m2, A two-bar 20 gg (20
needles per inch) tricot warp kniiting machine on the other
hand will consume about 11'000 m total yarn length per m2
of cloth, necessitating a yarn count of Ne 67 if the same
weight iy required, Re can say that in mony coses, where
knitting appears to be attractive by virtue of its higher
production spued, the economic advantage may actually be

vather small or nil due tu higher material costs.
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2, Survey of weavive Loohriues
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After these genoral remork s let us have a look at the Jdig'-

' ferent principal weaving fLechnigues that are in use today,

Probably the most significant and distinguishing character-

ifig. 2 istic ol o weaving wmachine is ity method for weft yara insore

tion, because this mechanism dictates cssontially the design

of the ontire machine,

The typical feature of the cgenventional loom is the relntive

ely largé shuttle, usually a mass of approximately 0.5 kg,
wvhich 18 propelled by means cf the picking ved. The initial
vilocity may reach about 17 m/see. 7The acceleration and de-

celeration of this large masa ia rather high, one rcason for

the very high nois. level of convenitional looms, The guill
(spool containing weft yarn) which is transported by the
shuttle is wound in the quill on the winding department, an
operation that i3 entircly automatic today, The lovom, or
weaving automat as it is callad, i3 capable to replenish
the empty quill in the chuttle fully automatically at no
loss of production time, Fariier medels employ a rotary
gquill bvattery supply where labor is necessary for filiinge
up the quill magazine., In wodern looms, quill boxes cone
taining scveral kilogrems of weft yarn are brought directly
to the loow. No further labor is required because the re-
ioval of the quiils trom the tontainer is carried out by the

auiomatiec box leoader mechanisms. An important teature of
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¢loth voven on o conventional jocn bs the regular selvage
as the result oi rhe buck and torth motion of the shuttle

deposating the wett yara.

The next step, which 2uablics to operate the conventional
loom with a4 stationary wett yaran supély is the loom winder
techniquo, First introduced in early 1950 the "UNJIFIL™ unit’
has been extromely successful and up to now this attachment
is found on man;eYonms of various makes, The UNIFIL was,
and still is, un answer to the threat of the sce-called
shuttleless loows, This apparatus ran be attached tu new
or existing Joums and in desag so the labor and machinery
costs of the cantral anill winding dopartment ls eliminated,
On the othier hand an extru mechanic is needed to survey the

UNIFIL winders, A furth.r advarntag: lies in the fact that

the totel number of quills can be much reduced since each

loom equipped with UNIFIL requires only eleven quilla. The
UNIFIL is ofterod with must major makes of conventional 4

looms weaving synthotic filament or spun yarns.

The lautest developuwent in wcaving technology ulsv belongs
to the machine types that require a winding station, In

the multiphase or wavee-slhed weavinge machine several small

yarn carriers are travelling one behind the other ucross
the weaving width, each depositing one length of weft yarn,

The machine therefore is equipped with an ingenious winding

device to provide cach yarn carrier with an sxact yarn

length., This multiphase machine, whizh wiil be described
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in more detail iuter, was First showr (o a zreater public

at the LiMA 1971 in Paria.

The largest and. consitantly Lrowing group oi non conventional
machinery is usually put nnder the heading "shuttle-less
looms". Common in these systems is the stationary waeft-varn
supply from which without further winding process the yarn
is directly inserted into the shed, The developments along
this line were spurred no doubt by thoe successful introduc~
tion of the “gripper-shuttle® or Projectile weaving machine
introduced by SULZER already twenty years ago. In the early
60's other types of shuttleless looms hegan to appear - some
remuined on the market, others disappeared. Today it is
estimated that of the total weaving coapacity of nev ine
etallations about one third is of the shuttleless type. This
portion will prubably grow to iwo thirds by the ¢nd of this
sentury. ‘fhe main distinction with respect to yarn insortiun
mechanism yields the folliowing groupings

a) projectile (eripper-shuttle) machine

b) gripper machine: - {lexible or rigid rapier

~ single or double rapier.

¢) water jet (or hydrauiic) machine

d) air jet (or pneumatic) machina,

The systems in use for cotton yarn weaving shall be described

in more detail below,
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3. Individual mrchiacry

s

In this chapter we shall deal with specifie weaving maahinery,%
puvinting out some of the recent developments, While it is not;
pussibie - nui necessary ~ to cover every make of machine, we
will concentrate on the most signiticant teclinical facts of

the different machine types,

3.) Conventional ltonm

Since 1@63; the veur of the ITMA Hannover where a surprisingly
large numbier of shuttlcless looms were exhibited for the fir:i
time, predictions have been marde about the obsolescence of th:
conventional loom, At the proeseant time the majority of looma%
in operation is still of the conventional tvpe and it is
probably correet Lo pssume that it will take saveral years
to replaoce them by rew weaving technologies. As a metter of
fact there are skill certain product lines where weaving by
conventionzl method 15 ccunomically justificd - this appllea
particularly to some sectors requiring only single shuttle

looms, .

The machine buildaras still found it worthwhile to put coneid
erable engineering effort nto improvements to make the cone- :
ventional loom as perfect as poussible, If such modification
can be reanlized with tittle change in machine costs, then

they are justified - 1v not, the textile industry is not in-

terested ia 1t and a switch to shutileless weaving is coertaim

In general the torlowing changes aud improvements are noted
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on conventinaal machinery:

a) enlarged weaving widta, up teo 450 om, whareby two or three

fabrics are woven simvltanecously gside by side,

electronic songing machanisms to control shuttle fligeht,
push-button control for early operation
improvad simuttle~checking by mcans of hydraulic stop devices

better warp let~off systems oifering more uniform varn tone

sioning and a modasrate tension level even at high machine

apeeds,
the factors ubove mentioned combined with materials of higher

strength and durability have once more enabled to increase

the production rate of the conventional loom,

Let us inspect the facter productivity somewhat closcr; ir

we consider this characteristic in terms of welt insertion rate
in m/min, then the number Picks inserted per minute (machinq
speed) and the woaving width (not machine width) are the deter-
mining factors, At the ITMA 1971 one could see - and hear -
conventional looms of small width running at speeds as high as
1360 picks/min. This demonstrateos indeed that it is technically
possible to operate a modern loom at speeds unthinkable just a
few years ago. However - and 1 think this is most scrious -
the wear and tear on the parts invelved in this picking wmotion
must be excessive and above all the noise reaches such a level

that ear caps would become an indispensable protection item,

The solution - larpe weaving width at reduced machine speed -
is a much bLetiter one not ouly in view of productivity but also
with respeet to the noise level which could possibly kept withe

in the 85 dp 1imit, A large reed width on a conventional loom
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fig. 8

however should »e fully utillrzed most of the time otherwise any .

coonomic sdvantage is lost, because the shuttie irrespective of |

warp width always has to travel the same distance = f{rom
shuttle box to shuttle box, Thus, because the number picks /
min cannot be adjusted in corrspondence to the actual cloth
width - as is possible in shuttleless weaving - a considerable

loss in weaving efficiency arises whenever the full width i

not utilized, Here the conventional wide-width loom suffers a

serious bandicap that cannot be corrected technically.

3.2 Gripper shuttlc machine

With over 25'000 machines in operation now, the gripper shuttlej

loom manufactured by Sulzer no doubt is the one with the great-

est expericnce among non-conventional machinery. Originally

designed as a higheproduction cottoun woaving machine, the indu%
trial success bezan in the wool industry, where the heavy mult.

shuttie looms were replaced, In this branch the advaentages of

weaving with a stationary weft supply yarn package offering
multicolor pick-and-pick weaving at a considerably steppoed~-up
production rate are quite obvious, Furthermore, due to the
long knut-free weft-yarn length, less mending costs arise at
the same time, improving the quality of the cloth which is a
viable factor whenever high cost ravw material is employed.
The field of application could steadily bee enlarged and to-
day the Sulzer machine is well introduced in the cotton and
synthetic sectior, 'The working principle of this machine 1is
well known today: A small projeciile - only 4O g in mass as

comparcd to 500 g of an ordinary shuttle « is picked from

left to right across tha shed by the cnergy released from a

3
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torsion bar. The weft yarn Lip is gripped in the projeciile
(therefore "eripper shutile"), thus puliing the yary that is
fed from}largn stationary fapply spools., Tue to the high (n-
itial velocaty and the small resistance during the flight of
the projectile thigs machine type is best suited for great
weaving width. Today the SULZER machine is built in five
different widths (85" = 216 cm, 110" = =79 emy 130" = 330 cm,
153" = 389 cm, 213" = 54 cm), " For light-weighi cotton fabe
rics the 130" - or 153" -« machine is usually the best choice,
The wide machines offer great flexibility as to cloth width
at high production ratesy If severul cloths are woven side by
side, their widths need not be the same. The application of
new types of syunthetic Mmaterials in the manufac ture of the
Projectile is the latest improvement which cnables to operate
the gripper shuttles transport without the need for oilemist
lubrication, Finally wo shouvid point out that the cloths are
woven with a smooth tuck-in sclvage on both sides, sufficient-

ly atrong for the handling in any standard finishing operation,

3.3 Iho gripper yeaving machines

In this weaving tecluiique no flying shuttles or projectiles

are employed. The weft insertion elcment, rigid or flexible
rapiexrs, always remain mechanically coupled to the driving
mechanism. Acceleration and deceleration therefore are cunsid=-
erably smaller; an advantage whenicompared to systems with a
Picking motion and free flying projectiles, On tho other hand,

by virtue of its wovking principle, the gripper weaving machine
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tig.ll

fig.1i2
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i5 not - and will never be - a truly bijgh production muchine,

The goawn in productivity over the conventional g-',{;iu;;l,e §
ainuittle iuum'wiun; equol weavinre w.odths are cunnpuxmwxris of i

the oider of 10 %, Hore signiticant s the advaptage when

multicolor waaving or picr=and-nicn woaving s considered,
1
The weft color change on the grippes machine 1s amicved essene g
g
tially at no ress 1v producvion .pecd and sicheand-plck wea- i
3
ving in contrast to the cunventiopal shuttle loom does not §
require any special mechanism, Of coursc the elimination of i
the quill winding operation ant the pos-ibility to work with 3
1
large packages and knot-{ree yarn-lengths is of advantage also
in single-cnlor weaving. Jlevertholess it must be said that
gripper looms today are installed in the rirst place vhereo
weft-mixing or multicelor weft is o necessity, for the produce

\
tion of outcrwear cloih, decoration und upholetery materials,

For lipghter weight fabrics, four or five nakes arce well estab-

lizhed in the weaving mill today. Among thesa we have to dis-~
tinguish between machines where the wefi-yarn is being pulled
by its tip ("Dewas®" *ip -to-tip weft transfer principle) and
mechanisms where the weft yarn is gliding in loop-form through
the gripper heads (Gabler-System), The foruer system has the
advantage ol a positive Lolding of the yarn, thus preventing
any twisteloss, wul Lt 1. applicoble to u wide range of yarn-
count and irreglar speclaity-yarns, The latter system pro=-
vides simplrcily in varn gandiiag and produces a regular selviy
on one side ot the cloth, Typical representatives for tip-to-

tip transfer arc the woaving machines by Dornler snd SACM,
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while tho. loop~transfer is being exercised on the machines
from Saurer-Diederichs und D3L-machine by Draper and +GFs+/
Rliti, A further distincta~n ot these machine types concoernes
the rapier or gripper itself. It can be either a rigid or
flexible structure. Thc tlexibility is chosen in order to
seve in overall machine width, which otherwise will become
quite considerable on large weaving widths, Another technical
solution to this problem is the telescope rigid gripper as of-
fered on the Saurer-Diederichs machine. With 2,4 muters, the
+GF+-RUtL gripper-loom represents the widost machine available
for cotton weaving at the moment, It isg operated with 220
Picks per minute, therefore leading to the considerable weflt-

insertion rate of about 530 meters per minute.

3.4 Jet-weaving-machines

The Jet-weaving-machines are relatively new on thé industrial
market., The water=-jet-mach ne has gained already a significant
placo in the synthetic weaving scctor., For obvious reason, wa-
ter as carrying medium will rewain restricted for rather hydroe-
Phobic fibers and yarus, although it must be pointed out that
some experiments are being carried out to weave polyester-cot-
ton blends with vater-jet lpoms. The first airjet weaving ma-
c¢hine built in Swedon was a loom with a working width of 60 cm.
It was thought for quite some time that lurge weaving widths
could not be obtained by this technique because of the diffusing
air stream. It is interesting to note that a single airjet

macliine has becon designed in Czechoslovakia to work over a




weoving widt'c nt 230 moters at 386G vicks per wminute, The ro-
sult ds the aztoenishics voCy wn-orbvae rate of 6 75 m/min, The
working principle is as 10ilcws: A measavang druan pulls off
thz yarn from o stavionary apocl »nd delivers thoe varn tip to
the air-jet iocated noar the selvamge ot ihe ¢lech, When the
shed arens, a strong Air curren: lents éhu welteyarn and car-
'

ries At acress, A coufusop, canststing W0 monyv ring-shaped
lamellas mowited on the 1oy, restriats the Air-stream into a
vather narrow channel, On the oiher side of the cloth the
welt yarn is usualiy beld by suction until it is woven in by
the consncutive pick., Due to the very high weft vorn trans-
port velovcities {usully in the order of 30 to ho m/ﬁec) it

i3 necessary to provide an intermediate yarn reserve of. the
mleasuring drum, It would 1ot Bo possible ta pull oft any varen

L 4

al this speed direcily from a conec, The setting of the yarn

length measuring device can be varied wiihin 730 em, therefore

allowing to weave cloths hetween 200 and Z10 ¢m width, The
S1g.ly machine is particularly zuited to work wiilh spun varns in the
coinant rang:e of Ne & to Ne 50, It produces cloth up to 300

€/m2 weipht,

One of the most interesting new developments in the field of
shuttleless weaving machines is no doubt vhe multi-airjet-ma-:
chine from te Strake. ‘This uaviine was ailso shown in pubklie
for the {first time duzr tng the XTHA 1971, Witix 180 cm working
width aad 400 picke/min, the machine reeches an extremely big
wef't faseriion prate of TR0 meters/min,  The working principle |

fig.l18 is os foltlows: from the staticenary spool the Yarn is taken off




by means of a measaring drum, delivering a constant varn leasich
per pick. The mu.i:. Jtt Lot ol mmae e selvage dinseris ithe
yarn inio the grouve ui o vpeliulry furmed recd, By this one
obtains a channnl vhjeh prevents the rapid diffusion of ihe

air stream, To puaranieo the transport over the entire widil
& series of small jots are mounted on the lay., In this manner
the weft yarn is essenticlly carried from air Jet to air jet
(there are 25 jets on a working width of 180 em)., The jets

on tﬁe far side are arranged in a closer spacing in order to
increase the pulling action on the yarn, The shed motion can
be kept rather small, whiclh helps to ¢perate at a low warp ten-
sion level. In case of a welt yurn break, the machine stops
automatically, moves the shafts into wvpen shed position, sucks
the remaining welt yarn away and rousiunes its normal operation
without any need for wmunual control, As yet there is little
informaiion about the indu trial experien.e of this machine

which is in its introduction state,

In judging the air-jet looms for cotton weaving it can be
said that these machines, once they have passed their proto-
type state, may well be qualified as high-speed equipmont

for simple mass Production fabrics,

3.5 Multiphase yeaving machine {(wave-shed machine)

Probably the greatest attraction among the weaving machinery
exhibited at the ITMA 1971 in Paris was Lhe multiphase machine
ghown by the +GF+/Riiti machine works, Weaving tochniques

whereby a multiplicity of weft yarans can be inserted simule
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taneonsiy, are thaoretically best suited to obtain maximum
productivity, "Thi. ti-prique is now accompl.ished in the
so-called "iurbv-weuving machines TWR"™ in which a number of
small welt carrie:rs ave propelled across the machine, one afe
ter the other, by means of indivaduasaliy activated reed bars.
The warp is divided into .nidividual narrow groups and the
shedding motion follows immediately benind each shuttle, The
heart of the machanc is the wvinding apparatus which must proe
vide each weft-carrier with the necessary length of yarn.
From a large yarn-pachage pre;determined wecl't=-lengths are
wound onto a statiounary sword, The Urshaped weft carriers
one after the other stripe off the nscessary number yarn-wine
dings from this sword, Thue the yarn {s held inszide this cur
rier from which i1t is taid lutec the shed when tiaveling acros
With 230 cn working-vwidth, there are 23 shuttles in operation
simultuneously. If the traveling time for each shuttle is 3
seconds, then & wveft-insertion rate of approximately 1000 m/
min will result, So far the machine is 1limai.ed to spun yarns
and to lighteweight stracture, sitigle~color ¢lotha, From an
engincering standpoine it appears possible however that the
field of application moy well be widened in the future, The

machine operates at an extremely lowe-noise level and is Prac-

tically free of vivration.

Several machines arc being evaluated now under industrial
conditions and it wi)] depend ugon the experience gained in

these tests how fast the mulisiphese weaving machine ean tind

acceptaneas ou o larger -cule,




b, Comparison

In view of the many solutions ofvopred tuday to produce woven

cloth it appears difficult to wake the paoper maclhiine selec-
tion foxr a given product bine, ¥t is nou necessnry howoever
to consider every possible suke of loom Lecause fhere exist
some very distinct categories, It is useless £or instance
to compare large w.idth}single shuttle looms with narrow mul ti-
coloxr gripper machines. 1In order to arrive at a meaningful
mﬁparison between possibile candidates of woaving machines
& thorough economicnl appraisal econsidez 3.ng'; the specific con-
ditions of the particuler case is a necessity, Such appraise
als must also includ. factors for which there exists no quane

titative measure, sucie as veliability and dn ‘ability, the

spare part and Servicing situation, It is obvious that 1t is

impossible to give concrete recominendation within the scope

of this paper. Some more general statements we can make

with respect to the productivity of different weaving prin-
ciplcs., Let us look tirst at the yara velocity and weft-ine
sertion timo for different systems. The total time necessary
to insert the wert yarn depends on the maximum velocity pose
sible for a given system as well as on the acceleration and
deceleoraticn behavior, Jet machines, projectile machines and
shuttla ioons operate with relatively high accelevations,

The maximum velocities vary beilween 35 m/seec for airjet looms,
29 w/sec for gripper-shuitle insertion, 26 wfsec for gripper=
type mechaniswus and 1.7 m/’se«.z on o conventional loom, With

these date 1t ia possible te calenlate the total wefl-inser«



fig.23

tion time Lo ecowver o weaving distance f.g. ef 2.2 meters. The
correspanding times can serve as a relative rating of the

variouds weaving irchuiques. It is obvious that with a short
welt-{ascrtion time » high number of picks per minute can be

attained. In this respect the rating lists in the following

order: airjet, projectile, pripper and shuttle loom,

To obtain a meesture for the actual productiovn expressed as
veft length inserted pes uniti cime, the number picks / min
aua; be multiplied with the weaving width, Here we have the
following situation: 1In the 3 to 5 m-range the projectile
machine takes place numbar one with up to 900 m/min weft-yar

consumption,

Even the widest and fastest shuttle loom reachea "only"
600 w/min weft insertion, In the rauge of 180 cm to 250 cm
weaving width, the multiphnse mnzhine is dominating with the

impressive weft insertion rate of 1000 m/min. Next is the

‘Czechoslovakian Jet-tiss mnciiine with 380 m/win, The new

enlarged version of the «GFs/Riti gripper machine particular

1y suitable for cotton yarn is capable of inserting %30 m/mi

on a cloth width of 240 em.

Productivity alone does not determine the suitability of a
certain weaving toechnique for a glven purpose. 1t must be
remembered that the figures mentioned are the theoretical
maximum weft inserticon rates. The actual productivity is ob
tained tlirough multiplicacion by the efficlency factor. Nov

when the number vicls/min i. increased, the probability for
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welt rorm Lresks oloo dnereanes due Lo papgher nccelerations,

Grealers weovang wigre atse wili Lead

YO raisze he chances jor
maciuine stope due Lo WAYD yaitu bLreaks.  CThe veaving efriciecncy
theretore is ofien swaller on wide machines - in apite ot the
Sicwer plcking sequonce,  The problem with the utilizatlion of

the tuli wiath nn conventicnai looms hzg already been discussed
abeve. Other guestions enter when large width machinery is
being consideraeds 7The “arp preparation department wust be

able to handle largs beams. Iransport, although less frequent,

may be cumboersowe and the totnl down Lime of a wmachine for

beam chango 1is inevitably higher,

With these remarks we want to point out thai large width wea-

ving, beat:de highur productivity, will create certain probe-
lems. Neverthelass, there 1s o doubt ir my mind that low

price, mass produciion sirgle-color cotiecn fabrics should, for

reason nf cconomiece, he produced on maclines of at .least 230

cm weaving width,

Ameng shuttleless machinery there are a number of othor ale

ternatives -« of more tuchnical naiture = that mast be welghud

agalnst eachi othery

a) weft yarn transpert. Wwhen the yarn tip is gripped, twist
canaot be lost and the syaiem can Jdeal with a larger variety
ol wet't yarn types, The pulling of a wett loop on the other

hand enables the formation of a regular zelvage on one side,

b) guide system.  There exists the danger of streakiness due



to lubrication marks, poriicularly on delicate fabrics.

e) selvoge. Both sides lenov weave orv tuck-in sclvage; one
side normal or separate selvage thread. In this respect, the
finishing trade s learned to handle most selvage types

gatisfacLurtliy.

Depending vpon the me=iiod used to form the selvage, a cortain
yarn loss usually ovecurs which does effect the economics of

the process.

In view of the undisputably growing importance of diverse
shuttlelass looms one may ask why the conventional looms still
are considerecd at all., Tho following reasons can be given

as answert

1. Relatively low investiment costs,

2, Productivity « with respect to investment -« at a reason=-
able level,

3, Selvage without prohlems,

b, Possibility to eliminate quil) winding department through
use of UNIFIL,

5, Operating personnael is familiar with system.

On the negative side for the loom -~ and these are reasons why
weaving machines are being introduced in industrial countries
at a fast rate\- wve must note the problem of noise generation
and above all the increascd labor cost. In the westurs colne-
tries develepments ‘hat enable a reduction in the num of

personnel generally arve gulckly adopted in spite of hy <~or




capital cost, JIn 1955 the lobor costs to produce woven cloth
amounted to about €& <, while copital cosvs were only 20 %.
Today, the investwcut portion asmounts 1o approx, 50 % and

labor costs have shrunk to 40 %,

The latest technical innovation in this direction is the
compuderized conirol avatem for weaving mills, enabling autoe
matic supesvision of product, anchinery and operating per-
sonnel., It is expected that such systems, of which there
are a few in operation already, will find rather fast accep=

tance as an indispensable tool fur modern production planning.
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5. Summary

For the wanufacture of =inzle color, simple cotton fabrics,
large width weaving equipment « for productivity reasom =
should be considered, This might be eithar conventional
shuttle looms, gripper shuttle - or gripper machines (and air-
jot machines once these are industrially viablej, In the
multicolor and pick« and pick weaving sector the gripper- and
gripper shuttlee-machines must be given preference. Ink ine-
éut"t;.rial countries with considerably higher labor vages, tﬁc
r;placement of conventionnl equipment wvith machinery of
highest productivity (high capital investment) is mandatory.
For developing countries ‘th econdmic appraisal of dlffcr&atl

wveaving systeme may well lead to the conclusion that modernm

conventional looms ¢an compete with shutileless weaving

machinery,
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Pneumatic weft inseriton weaving machine

Fig. 17 Working range for air-jet looms

-

Mg. 18 Fulti - air - jet weaving machine AL

Plge 29 Multiphose - Waveshed weaving sachine. 4y
 Shuttles travelling from right to left

Mg, 20 Overating principle of wavesbed veaving machine 46
~ showing "Turbo” winding etation

Mg, 21 TWR 250 cm wavesbed machine, ' 4
Pig,. 22 Veft velocity on different weaving primciples 48
Mg. 23 Productivity measured by weft insertion rate 49

as a function of weaving width,

Criteriss to be considered in Comparison
of different weaving machinss.




- 206 -

FABRIC PRODUCTION

ECM ECM
World EFTA Worid EFTA
USA USA

1978

rig. 1 Output of Pabrics (weight) by
weaving, knitting and Non-Wovens







Fig. 3 Conventional 'Automatic l.oom

with Battery - type Quill Changer
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Fig. 4 Conventional Automatic Loom
with Box - loader - type quill changer
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Pig. S Conventional Automatic Loom
with URIPIL - quill winder
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Fig. 6 Different Methods of Weft Insertion
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Fig. 6A Conventional Automatic Loom with
push-botton control and hydraulic

shuttle checking.




Fig. 7 The Utilisation of weaving with

on conventional loom and gripper
weaving machine
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Pig. 8 Comparison of conventional shuttle
and SULZER - projectile.
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" Fig. 9 SULZER - single colour weaving machine,
389 cm width, weaving 4 clothes simultaneously
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Fig. 10 Weft yarn insertion, tip-to-tip method
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Weft yarn is pulied through open shed by right-hend repier.




Fig. 11 VWeft yarn insertion, loop transfer.
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Fig. 12 Rigid Gripper weaving machine
(tip- to - tip method)
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Fig. 13 Rigid Gripper weaving machine
(tip - to - tip method)
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Pig. 14 Rigid Gripper weaving machine,
telescopic system, loop transfer,
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Fig. 15 Large width flexible gripper
weaving machine, loop transfer,
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Pig. 16 Pneumatic weft insertion weaving machine
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17 Working range for air-jet looms
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Fig. 18 Multi - air - jet weaving machine
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Multiphase - Wavesbed weiving machine,

shuttles travelling rrom right to left
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wavesbed wenving: muachine

Operating principie of

20
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Fig., 21 TWR 250 cx wavesbed muchine.
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Fig. 22 Weft velocity on different weaviny principles
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Productivity measured by wett insertion rate

48 1 function of weavines width,
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