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- ‘ 4 . PREFACE |
' The authors are Bleased 1o present a book on WEAVING-
MACHINES—MECHANISMS-MANAGEMENT to weaving technicians
L and technologists, giving an exhaustive account of weaving technology
¥ from its early inception to the modern shuttieless weaving technology.
| The authors have tried to paint the technological history of weaving
¥ on a very big canvass SO that some details about weaving technologies
[ might have remained obscure. Even then, the book with the present
E contents has become voluminous, which was not imagined by the
E authors when they started with the work.
: The aim of the authors was not to give only the details about
the weaving machines and the mechanical working of the same, but
10 incuicate ‘why and how' viewpolnt in designing of machines and
the research work available on the subject, so that an overview of
f the mechanisms will be stressed on the mind. This should help to
develop an analytical thinking about the machines and mechanisms
‘o that further improvements and/or modifications could be made,
pased on the knowledge obtained on a particular topic of weaving
i technology though technicians may be interested in machine drives,
production calculation, settings, maintenance and other problems, -
the technologists should think that how the gap between the so
called theory and practice could be reduced. This should be the aim
_of higher technical education at degree of post graduate level to
. distinguish between the student who has undergone a trade or diptoma
course and the one who has completed graduate of post graduate
~ studies in textiles. The graduates should also be able to fulfill the
~ expectations of the industry when they work for the industry.

Fortunately all the three authors had a good experience of the
" ghopfloor working in textile mills as all of them had worked in textile
units before they voluntarily choose the careers in teaching line,
where also they had an experience of teaching students of weaving
technology from apprentice students to post graduate students of the
university. Not only that, but ail of them enriched their personal
achievements by participating actively in Seminars, Symposia,
Conferences and even organising such activities and refresher
courses. All of them had worked individually in advisory committee
of various co-operative research institutes. They had prepared projects
for textile units as well as for teaching programmes for various levels
of management, for workers training to executive's training
programmes.

T_his book is, théretore, an outcome of their varied expetrience
of over thirty years in teaching and their association with the Indian




xtile Industries. The chapters of this book are written in such a
inner that an experienced teaching faculty member can
scriminate which chapters or the portion of a chapter can be
cussed to the students of diploma, degree or posf graduate
l_dents. Instead of writing special book for three levels of students
ing technical education, the authors have made a sincere effort to
er to the needs of these students. '

It should also prove useful to the executives or o j
rsqnnei. who have not been technicaliy qualified bg;et:amvzn: g%r;s::
ctical/shop-floor experience. The book should be useful tog the
;eqrch workers because many references and cross-references
: given at the end of each chapter so that they need not exert to
| the references required for their research work.

At the ehd, the authors thank the staff members of V. J.

chnical Institute, Mumbai, Textile & Engineering Institute, .

alkaranji and the Raymond Woollen Milis, K

: s, Kenya, Kusumgar
nrpo'rates with whpm the three authors had an opportunity to w?;-rk
d discuss on various topics included in this book.

Thanks are due to Mr. V. Subramanium f i '
e . V. or all the figures and
| A. K. Rakshit, SASMIFIA for the cover design. The al.?thors are
ebted to Sulzer_ Ruti Ltd. for giving permissin to reproduce the
dographs and literatures. They are also thankful to other textile

chinery manutacturers like Domier, Lakshmi Ruti
o , Lakshmi Ruti, Somet and many

. Itis hoped that the teachers in weaving technology will be able
cover or rather ‘uncover’ the principles behind the weaving
hnology in a more meaningful way with the help of this book
2re may be some lacuna and shortcomings of the book and the:
hors will welcome the comments from the readers so that those
be useful while bringing out” the next edition of the book.

Prof. M.K. TALUKDAR
Prof. P.K, SRIRAMULU
Prof. _D.B. AJGAONKAR
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AN INTRODUCTION
- TO WEAVING

1.1 HISTORICAL BACKGROUND - :

Since the beginning of civilisation weaving of cloth has been
carried out in one form or the other by people of many countries. Fig.
1.1 shows two Egyplian women of first century weaving a cloth by
hand. Whoever produced a cloth in the early days, must have

followed a similar method, that is, converting the textile fibres fike

cotton and wool into yams (threads) by spinning process and then -
weaving those‘yams into a cloth.

Fig. 1.1 Egyptian Women Weaving a Cloth in the First Century

A woven cloth consists of two sets of yams, namely, warp and
weft. The yarns that are placed lengthwise or parallel to the
selvedges (edges) of the cloth are called warp yams. Each thread




ot yarn in the warp is called an end. The yarns thal run cros_swise
are called weft (filling"” American term) yarns and each thread in the
welt is called a pick. The weaving of a cloth is the result of
interlacing of a single wefl thread over and under a number of warp
ends (Fig. 1.2} according to a parlicular design or weave.

Wiet

Shatia

Fig. 1.2 interlacing of Warp and Weft
In the beginning when weaving was carried out by hand, as
shown in Fig. 1.3 there were thrae main operations, namely,
shedding, picking and beating up. The warp ends were stretched
“between two sticks and separated by some crude means. Some
warp ends were raised and others were lowered. according to a

parlicutar design, to form an opening called a shed, for insertion of -

a pick. This operation is called shedding. Then a welt thread (a pick)

was inserted one at a time in the space between the raised and "

lowered ends. This operation is called picking. The third operation,
called beating up, consists of pushing of a weft thread (a pick)
which was laid inside the shed, against the preceding weft, by meaqs
of a comb like part (reed). All the three operations are illustrated in
Fig 1.3. o

One of the earliest methods employed for the insertion of weft

in the warp shed was by means of a stick with a hooked end and the .

weaver would pass the weft through the shed, first in one direction

and then in the olher. in 1733 a fly shuitle was invented by Kay (1)

2

and this shuttle with a weft package inside, was thrown through the
- watp shed from one side and then from the 'cther. A shuttle is a
rectangular piece of wood, tapered at each end to a point. The main
body is hollow fo accommodate weft package known as plrn. With
the advent of power, the shuttle was propelled mechanically from
one side of the weaving machine to the other. A weaving machine
is also known as a loom. '

A = Heald, 8 = Warp, C = Shuttle, D = Reed, E = Fell of cioth
Fig. 1.3 Shedding, Picking and Beat - up

A simple hand loom ilustrated in Fig. 1.3 explains three
motions of a weaving machine. The raising and lowering of warp
" ends is carried out by the heald frames that hold the ends by means

.




of healds and heald eyes. As the heald frames move up and down,
an opening is formed between the ends, called a shed. Then a
shuttie with a weft pim is passed through the shed from one end to
another. As the shutlle passes through the shed a length of welt
thread is unwound from the weft pir and it remains in the warp shed.

To summariz |
. 8, the motions and the: :
machines or looms are as followrs - their functions on waaving -.

Shedding : 7, '
: Separate the warp threads
one layer is raised and the olhgobmym.

Then a comb like device called the reed pushes the pick towards the Picking : To i _
cloth aiready woven. The line separating the woven cloth from the o = o nsent a weft thread across the

warp is called the fell of the cloth. Aer a new pick is pushed into Beat-y through the shed. warp ends
the fell, the reed maves back towards the heald frames. The three p *  To push the weft thread that h ?
motions repeat again. The cycle of motion consists of (i) shedding, _ across the warp ends, upto lhea s been inserted
(i) picking, and (i) beat up. Take-up 2 To pull the elath fo.. cloth fell.

1.2 MAIN AND AUXILIARY MOTIONS :’eﬁ-_ maintaining the same pick density and
Besides the three main basic motions, there are other two- pacing throughout Weaving of a cloth ang
subsidiary motions necessary for-weaving continucusly a cloth on a ' : -
weaving machine. They are, take-up and let-off motions to move
the cloth away from the weaving zone at a desired rate. To
‘accomplish this function a take-up motion to wind the cloth onto a
roller is required. ' S .
As the cloth is rolled up, the warp ends from the warp beam
must be unwound so that yams will not be stretched to the point of
break and the cloth fell position is maintained at the desired point
keeping the average warp tension constant. This function is
accomplished by the tet-off motion. - o S
in order to produce a good quality of cloth and to prevent
damages it is necessary to have some stop motions provided on the
loom, They can be termed as auxiliary motions : (i) Warp Protector
(i} Warp Stop (iii) Weft Stop. Another auxiliary motion known as
temple motion is used to keep the width of cloth fell same as that of
warp in the reed. ' _ .

The various metions on the lodm"should be fixed and set .
properly to perform their functions to produce a fauliless cloth that is
acceptable to the consumer. For example, the take-up motion not

Lotoff & Tou '
: ow the wam to unwing from Warp-
. ) the
:l:ﬂn:tg weaving and aiso 1o maintain an av:r? m.
Warp pm“tw_ onstant tension of Warp as it weaves down %
:  To protect the warp threads by sldpping'l-he
| prope::e::: tt:e shuttle fails to reach, and box
. B oither the shuttle box during
apStop  : To stop the loom when p thre .
o T excosmven, pom wh a warp thread bmaks'_or
eit stop = . To stop the loom -
when a welt breaks or 4
o ;unshb?;.u of the pirn (weft package), e wett
: To . theclolhﬁ_nnlyaltﬁeft‘a!ll. i |
U formation of a uniform width cloth..a Fesitinihe
;1 PES OF LOOMS OR WEAVING MACHINES

: At present the types of
) looms or weavi i
evailable can be broadly divided into aa;?asmai'ﬂ'u"i?m?.f )

- Temple

only pulls the woven cloth forward and winds on the cloth rolter, but o ) ! ms, {c) automat
it Is also responsible for the correct spacing of the welt threads in the " m c;na:i?n(sdimg rgul:r looms. In alf shutite !ogr:ls ‘::f?nn;?r:g'c o‘;o m
o m are’ cking and checking of shuttle which care:
cairas the

cloth so that thick (cramming) and thin places (cracks) i.e. cloth

unevenness are avoided. Similarly the let-off motion should not only i
maintain a constant length of warp between the fell of the cloth and , ' ferring the umnoﬁrﬁ:,f:;? haﬂdfs and feet were mechanised by
: : N ions of t

the beam but also maintain a constant average tension of warp as
it weaves from the full beam to the empty one. The importance of this
will be discussed later in the chapter 7.

4




shuttie determmined to a large extent the structural massiveness of the
whole bom. However, inserting a fresh pimn in the shuitle or changing
the whole shuttle is an unproductive work. Towards the end of the

nineteenth century an Englishman, J.H. Northrop (1) devised an

ayutomatic pirn changing motion that proved a great commercial
Success. Along with the pirn changing automatic looms, shuttle
change motions were also developed primarily for silk and viscose
weaving. In circular weaving the shuttle is kept in continuous one
way motion and is not alternately accelerated and decelerated.
However, these looms were not proved commercially much
successful bacause of technological problems except for sacks/hags.
With the introduction of the Sulzer Weaving Machine in 1950s, the
Shutile was replaced by a projectile, which would draw the weft yarn
directly off the targe supply cone. The yamn is always inserted from
the same side and in most of the cases each pick of the weft is a
Separdte piece of yarn and the weft does not form a continuous

thread in the fabric. In some cases every adjacent pair of weft picks x

is comnecied at one end. A new technology of shuttleless weaving
* was thereafter developed and many versions such as (i) rapier, {il}
alr jet, and (i) water jet weaving machines aje now in vouge in
additon 10 gripper projectiles. Ali these weaving machines are
Qeneraly widler width machines compared to shuitle boms and two
Or more namow fabrics are woven simultaneously, next to one
‘anoiher. These looms are versatile, in that not only cotton, silk or
woollen yams but all other weft yarns, made from different chemical
fibres and their blends can be used without difficully. The recent
acdition to the development of the weaving machine is that instead
. Of having one shedding, one picking and one beat-up maotion for one
revolution of the main driving shaft many sheddings, pickings and
beating ups operations are taking place for one revolution of the
fnain shaft. Thus instead of one phase many phases of weaving are
taking place simullaneously from one end to the other end of the
warp threads on the weaving machines. They are therelore called
Mmuitiphase weaving machines and at present the highest rate of

‘Welt insertion is available on these machines. Small shuttles or

Spools rapiers or airjets are used for weft insertion,

The majority of the looms are now-a-days provided for use of -
one o more kinds of wefts. If wefts of different colours, counts,

Fnaletials, or twist-levels are to be used in thae same labric then a
Prrovision should be made 10 accommodate these wefts on looms._

Such boms are called looms with multiple box motions on one or

both sdes. In some shutticless weaving machines many types of
wyefls or colours even upto 16, are now-a-days used.

This preliminary knowledge of types of loom is just elementary
to understand the text- in the following chapters, :

6

A-Fmrlmst.B-Backrest.C-Loaumds. D= Shuttle, E-S!ey.F-Sleyéwod.

G » Crank shaft, H = Botiom shaft, | = Haeald frames, J = Treadlo lovers,
K = Treadie bowis, L = Shedding tappets, P = Warp beam, Q = Cloth roller,
A » Lat-oft motion, S = Tekewp motion T = Read, W = Weight

Fig. 1.4 Main Parts of a Loom
The parts giving main and subsidiary motions are illustrated in
Fig. 1.4. The warp yarns from the warp beam (P) pass over the back

rest (B) and come forward through the healds (I) and reed (T) and .

form the cloth at the fell. It is then passed over the front rest (A),

. - round the take up roller and wound on the cloth roller.

All the motions are put into operation by a main shaft in an

*_ordinary power loom and this sheit is cafied a crank shaft. t is

driven by an electric motor, There are two other shafts, bottom and

tappet shafts. For a plain weave design (which will be discussed

later) normally two shafts are required. They are, a crank shaft and
a bottom shafi. The crank shaft always makes one revolution for one
pick insettion, while the bottom shaft makes half a revolution. In olher

“words, for every one revolution of the botiom shaft the crank shaft

makes two revolutions. Therefore, the ratio of the teeth of the gear
wheels connecting the crank shaft to the bottom shaft is always 1:2
2.g. a 20 teeth gear wheel on crank shaft will drive a 40 teeth gear
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A = Crank Shaft, B = Bottom Shatt
" Fig. 1.5. A Loom Frame

' Crch.:r;:“_'—: i :
;Buwnlﬁnﬂ_ ‘HI
_ -

W s
' l: : ¥ | ’ H:l E
] . B

A = Motor, B = Gear Wheels, C = Driving Gear to bottom shaft,
- 0 = Brake drum, E = Crank, F = Back rest oscillating cam,

G = Fly wheel, H = Loom side frame, | = Shedding tappet, J = Picking cam.

Fig. 1.6 Crank Shaft and Bottom Shaft -

, he bottom shaft. There are two picking mechanisms on a
:onm:;r:ir:);ai loom, one on each side, and lhgy_ are operate;ld ‘by
picking tappets mounted on the bottom shaft. $|mdar|y the s;he‘a‘:| ing
mechanism is normally operated by two shqddmg cams n_'loml on
ihe bottom shait. This is only. in case of plain weave design, that is,
' 8 .

design requiring only two heald frames. In the case of design
equiring more than 2 picks per repeat, a separate tappet shaft is
aquired and the shedding cams are mounted on that shaft. A loom
-frame with crank shaft and bottom shalft is shown i Fig. 1.5. Some of
“tha important pans mountad on these two shafts are shown in Fig. 1.6.
4 TIME DIAGRAM FOR A LOOM CYCLE

On a conventional loom, the crank shaft is normally driven by
n electric motor either through a gear or a belt. Within one
volution of the crank shaft various loom mechanisms function at
fferent times with different time intervals. The timings of the most
motions in the loom cycle are govemed by the position of the
d (and the sley). For studying the various motions of a loom the .
ings are described in relation to the angular position of the crank
haft from which the reed (and the sley) derive their motions. The
traced by the crank pins represents a crank circla. it is then
graduated in degrees, starting from the forward most position. This
position is 0° or 360° (Fig. 2.17). Any timing can then be indicated
degrees. For example, the healds are nommally levelied at 270°. In

.some literature of loom timings, the terms front, boitom, back and top
-centres are used for 0°, 90°,180°,270° respeciively. For most of the
sJooms the crank shaft moves from fop lo front to bottom to back and

ack to top centre, while in some of the lboms such as Draper,

rompton and Knowles, Jute Jooms the crank shatt turns in opposite

rection. e o _

it may aiso be indicaléd here that though we have said 270°
as the top contre position, it is not exactly so because the fine
assing through the axes of the sword pin of the sley and the cranks
haft is titted or inclined. The exact position at which the healds are

rmally levelled is, therefore, 300°. Hence it is advisable to use the

egrees of crank shaft instead of the terms top centre, eic., _
For timing the loom, it is recommended to provide a graduated:

- wheel or disc on the crank shaft and a fixed pointer.The loom may

then be tumed to any desired position and the disc may be adjusted
to 0° on the graduated scale when the reed is at the forward most

_position. In this text we have referred to these timing scale while
- describing the various loom motions. However, on certain looims, the
§ manulacturers indicaté the timings with reference to the position of |

reed from a fixed reference mark on the breast beam.

[ 1.5 WEFT INSERTION RATE

For one revolution of a loom crank one shedding, one picking

[ and one beat-up takes place. This is called a single phase of weaving.

Except the weaving machines of mutiphase types, ail the looms are .
single phase machines. The production of cloth depends on the
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revolutions of the crank shaft. The speed of a loom, expressed as
the picks per minute (ppm) or revolutions per minute {rpm} depends
on welt insertion system, the reed space, type of shedding, type of
box motion, cloth quality and yarn quality. There is an optimum limit
of revolutions as maximum high speeds may lead to more warp and
weft yarn breakages and more wear and tear of the loom parts,
thereby involving stoppages and expensive repairs. However,
= -ressing the loom speed in terms of revoltions per minute, the
7. orlance of the loom width for reed space and the number of
phases are over-fooked. Hence a concept of Weft Insertion Rate

(WiR) has been evolved wherein the quaniities picks per minute,

reed space in meters and number of phases are taken into account
[WIR (meters per minute) = reed width meters X picks per minute X
number of phases]. Thus, # two loom shafis with the same reed
space fun at diffetent speeds of rotation, for mechanical reasons
such as dwell period available for shuttle passage or for the length
of the shutlle varying, the WIR will be different. A circular loom can
achieve a very high rate of weft insertion as it is inserting the welt
continuousty {lwoughout the pick cycle. Looms using jets for weft
insettion do not require dynamic forces of the same magnitude as
those involved in a convendional shuttle loom. ! has been found that
though the revolutions per minute decrease as the reed space
increases, the rate of welt insertion increases. Hence, WIR has now

HULTE PHASE 2000-3000 mimis

L1%.0]

o

WEFI INSERTION RATE, m/ MIN

REED SPADE. M

A'= Shutie Loom, B = Rapier Weaving Machine, C = Projectie Weaving Machine,
O » Aifjet Weaving Machine, E = Walsriel Weaving Machine.
Fig. 1.7 Welt insertion Rates of Different Weaving Machines .
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replaced rpm for modern weaving machines as the major design
criterion of loom manufacturing. Weft insertion rates for different
looms are shown in Fig. 1.7 (Latest development in WIR is given in
last chapler). Also economical aspects of investment are based on
the ratic of cost to WIR. This will be discussed later in this book.

16 WEAVE STRUCTURES

It is also essential to know the basic principles offabric forming
and weave structures before we go ahead with the mechanisms. The
most common and simple interlacement of warp and welt threads is
represented by a plain weave, the thread diagram of which is shown
in Fig. 1.8 a. As mentioned earlier, the threads, parallel to the
selvedges called warp threads, interlace with the threads at right
angles to them called weft threads. Each individual thread of warp
and welt is called end and pick respectively. It is seen that two ends
and two picks complete one repeat of the plain weave. Most of the
commonly used apparel fabrics use this simple weave, though the
ornamentation or decoration of this weave can be achieved by a
number of ways. From the thinnest light weight fabric known as
ruslin 1o the thickest and the heaviest fabric such as canvas cloth,

~ can be formed by using a plain weave. The same plain weave can

be represented on a point paper or a graph paper as shown in Fig.
1.8b where the solidly filied squares of the graph paper represent the
warp thread on the top of the weft thread, while the blank positions
represent the reverse, that is, the weft thread on the top of the warp
thread. Thus, in a plain weave there are two different ways of lifling
the ends. On the first pick end number one and ali the odd ends are
lifted and on the second pick end number two-and the even ends are
lified. 'As there are two different liffings minimum two healds are
required for drawing the ends - afl the odd ends through, say the first

[ A

HEALDS

el

1 F
€8 0% LW TING PL AN
il de

~ Fig. 1.8 Weave Notation
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heald and all the even ends through the second healds (but in '

practice 4 healds are used (o reduce the cramming of heald eyes).
This is shown at the top of the design by two horizontal spaces of
graph paper. The cross in the squares indicates the ends drawn

tnrcugh that particular heald. This is called the draft on the loom. In’

the given illustration the first and the other odd ends are drawn
through the first heald and the second and the other even ends are
drawn through the second heald. This order of drawing the ends
through the heaids is cailed a draft, In order to get the intedacement
of ends and picks as per the weave shown in the design, a certain

. order of lifting and keeping the heakds down is required. (This lifting

and fowering of healds is achieved by the shedding mechanisms
which is discussed in Chapler 2). For example for the given design
and with the given draft of the ends, on the first pick, heald number
1is to be lifted and on the second pick heald number 2 is to be lifted.
This is shown conventionally by making use of a graph paper Fig.
1.8¢. The venlical spaces to the right of the design represent a heald
while a cross in the square indicates that a heald Is lifted on a
patticular pick. This order of lifting the healds pickwise is called a
lifting plan, In the case of a dobby shedding it is called a peg plan

of the weave and in the case of a jacquard shedding, it gives the
card cutting instructions. '

24 TWILL ’ 2 IWILL 5 END SAJCEN

Fig. 1.9 Basic Weaves

All these preliminary terms of design, drafi and peg plan
should be understood propery before the fabric forming on the loom
could be discussed. Some other basic weaves e.g. Twill, Salin etc.
are also shown in Fig. 1.9

REFERENCE

1. Fox T.W., The Mechanism of Weaving, Macmillan Co. Ltd.
1961. ' .

12

"TAPPET SHEDDING
MECHANISM

2.1 FUNC'“ONS OF SHEDDING :

(I'he function of shedding mechanism is to raise and_ lower the
heald frames which carry the warp ends, to make an opening for the
shuttle to pass through and to change the po_suion_ol waip threads
after each pick so that warp and weft yams will be.mter!aced as per
weaye/design, JThere are three types of shegding meghamsms
namely, tappét, dobby and jacquard. Weaving machines are
available wilh the required type of shedding mechanism. Sometimes
the looms are classified as tappet looms, dobby tooms and |

except the type of g. the = 2
are in fact-onty attachments which can _he fixed to-any loom.
2.1.1 Tappet Shedding

It It

rllillllll

c -

i B
o D
A-Crankshaﬂ.B-Bottunshaﬂ.C-Tappeloroountershaﬂ.D-Shedcﬁlglappets

. Fig. 2.1 Three Shafts of a Loom. ich

The heald frames are operaled by shedding tappels Which are
mounted either on a boltom shafi or a separate shaft called tappet
shaft, also known as, counter shaft (Fig. 2.1). Each tappet has to;e
designed according 1o the weave structure. The number of tapph.s
for a repeat of the design depends upon the weave. For a plain
weave struclure, normally two tappets are -rngred. They ?’e
normally mounted on the bottom shafl, For 2 twill weave, repeating

i the weaves
on 4 ends and 4 picks, four tappets are réquired, For all the
other than the plain tappets must be mounted on the tappet shaft
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neverthiess, for plain weave woven with four tappets, they may be
mounted on the lappet shaft. Once the lappets have been designed
and cast for a particular design, theycannol be used for any other
~ design. This means a weaving factory has to store a number of
tappets and change them whenever a change in weave stricture is
required. Along with his, the gearing that drives the counter shaft on
which the shexdding lappets are mounted , is also 1o be changed to
give the correct speed ratio between the crank shaft and tappet shaft
(Fig. 2.1). Cmmmmmﬂdgg‘m_mqumowm of
the weaving machine for longer times, thus losmg production, The
. other disadvastage o the tappet shedding is that the number of
tappets ‘that can be used economlcally and conveniently, for a
particular weawe repeat, will be up to e ight or maximum fwelve..So
weave struclumes repeating on more than 12 heald shaft_and 12
picks requare a more versatiie shedding mechanism than the tappet
shedding, i.e. dobby or jacquard. shedding mechanism. '
- (The adwanlages of tappet shadding are : '
(a) the mechanism is simple; (b) the initial cost is low;
(c) maintenance is easy; (d) the mechanism does not cause design

- faults in the wowen fabric; and (e) it doss not impose limitations on

- the speed of the weaving machine.

Plain, simple tvili and simple satin designs can be produced

by tappet shedding mechanism. )
2.1.2 Dobby Shedding

In dobby sheddng the heald frames are operated by jacks and
levars (Fig. 2.2). The order of lifting or lowering of the heald frames,
as per a lifting plan, is controlled by a pattern chain that gives
- unlimited scope for weaving designs, repeating on large number of
picks. This mechanism can conlrol upto 24 heald frames, dependlng
upon the crank arm kngth.

The design possbilities are twill, satm crepe, honeycomb,
huck-a-back, mocklero, bedford cord, double cloth etc.

The disadvantages of dobby mechanisms are :

{a) mechanism is complicated; (b) initia! cost high; ()
maintenance eost is high; (d) can produce design faulls in woven
fabric; and (€} tend to limit the loom speed when compared 10 the
tappet shedding.

2.1.3 Jacquard ‘Shedding

In this shedding the warp ends are controlled individually by
harness cords, Fig. 2.3. There willbe as many cords as there are ends
in the warp. There &are no heald frames. Because the warp ends are

14

A = Jack, B = Heald Frame, C = Spring mversing motion -
) Fig. 2.2 Dobby Shedding

controlled individually by the shedding mechanism, the patterning
possibilities are vitually unlimited. Therefore, complicated designs
like portraits, animals, geometrical figures or even a landscapes can
be woven with this type of shedding mechanism.

Disadvantages of jacquard shedding are :

(a) the mechanism contains more moving parts; (b) initial cost
is very high; (c) maintenance cost is also high; (d) can produce

'design faults in the fabric; (e) preparing a design and cutling pattern

cards require skilied labour; and (f) limitations on the speed of the
loom due fo complex mechanism,

Jﬁu&mewmm'

There are two types of shedding mechanisms, namely,
negative and positive. In the former the heald frames are either
raised or _lowered by the sheddmg mechanism but the reversing of

- the motion js carried out by 3 separate reversing mechanism which |

consists of simple springs-or lingoes, or coppeclions ta top rollers of

some special mechanism. The simple commonly used tappet
' 18 |
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'A-Hmks.B-Hamessootd,C-Hamess.D-Wamond.K-Liﬁnghﬁ, .

- N = Neadies, $ « Pattam cylinder,
Fig. 2.3 Jacquard Shedding
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shedding mechanism shown in Fig 2.4 seems appo ity to be

positive in action, but the shedding tappets are negative, since they
- only_lowef The heald Trames posfiively bul do nof raise them
_ The reversing is carried

healds. In the case of posiliva s ing
lowered as well as raised by the shedding mechanism without the aid
of a reversilﬁl_mg_ti_qn_Eig. 2.10. There is no separate reversing
meChanism: 'L::;l'l’l‘!'l SO0 Of aisovyed 18 3

The bosses and recesses disposed over the tappet counter,
determine the sequence of heald lifting or lowering of frames.
-Sometimes counter tappets (matched cams) are provided to ensure
‘the disptacement of healds in irections. Such tappets can be
called positive tappets. These tappets are required for t e
waips and for high speed weaving machines. These two types of
‘shedding are discussed below in detall,

2.2.1 Negative Tappet Shedding

- The negative tappet shedding mechanism showr: in Fig. 2.4,

consists of two tappets, keyed to the bottom shait n the ioom
is started the tappets rotat wilth the shaft_and the
‘shedding mechanisms i The whole mechanism consists of

od at the and
irape ile tying the
g should b _ihroughout with the shedding tappets. The
treadle Tevers are fulcrummed at one of the crossbars at the back of
he loom. The Tumber of levers depends upon the number of
ﬁ fappets which, in turn depends upon the wea
EaCh ever Catries &n = ICHOIT DOWI OF & U pacile bowl-wi .
always in conlact with the tappet face. The far end of the treadie
ers is connected 1o the lower part of the heald frames, by means
metal rods. The heald frames carry a number of heakds and each

the top rolier

ave the warp ends are divided into odd and even ends. All the odd
s are drawn through the healds belonging to one heald frame -
d all the even ends are drawn through the heakds belonging to a
d frame. The two heald frames are controlled by two separate
ding tappets. _ _
The top of the heald frame is connected o a ro® :r_reversing
tion by means of cords -and leather SIraps or chaind which are
8 links (soméfimes Thé conneclions are by nigid finks of metal
rs). S - o
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A-HM%B-Healdm.C-Healds!ave..D-Healdfram;
€ = Shedding tappets, £ = Botiom shaft, G = Treadlo levers, | = Lamb rod,
J = Leather stap, K » Top roller .

Cﬁﬁﬂ Negative Tappet Shedding ﬂotion_ {seen from backside of a ioom})

The top rollers are different in their diameters. The front heald
: ot a_smalle er and the

baC__ meter. This s

because the t
ShOU D OFg < 1IN INZ1 A (he tanpel oberating the

Each shedding ta el in t a plain weave, normaly
|r1naklgsf a complete revolution for every two picks, When one of the
eald fr is i
) : Bas _ is lifted
by the partia roller connected to it. .
- 2.2.2 Eccentric motion of the Shedding

The designing of the shedding tappet is very impoﬁam -

. because the movement of heald frames entirely depends upon it.

- The heald frames move slowly, either coming from the top or bottorn

posilions and then slightly increase in speed when the warp threads
cross each other, and again move siowly unlil the shed is fully
opened. The advanlage of this kind of motion is that the warp is
made to move fast when it is slack and slow when it is tight thus

1educing the chances of breakages of warp 10 a minimum. There is

shed forination and hence lension variations occur during a shedding

ig

T me will be
discussed Tater in the topic on the geometry of shedding. - _

DWELL 1/3 PICK ' OWELL 1/2 PICK
© 0%« FRONT. CENTRE .

Fig. 2.5 Plain Loom Timing Diagram

always a cyclic deformation of warp yam taking place during each
cycle. This is discussed briefly in the Appendix ~I. After.the formation
of a warp shed the heald frames have to remain stationary for some
petiod to allow the shuttle toFas% Through Trom ¢na shitile hox &

" -the other. This period is called a dwell per
and it is varied according to the width and the speed of the igom. For

a narrow width Toom, for example the dwell is one third of a pick
(120° of crank cycle), and for a wide, slow running loom the dwell is
about half a pick (180° of the crank cycle), Fig. 2.5.

2.2.3 Designing of a Shedding Tappet o
2.2.3.1 Polnts 1o be noted In constructing a shedding tappet profile

1. During one revolution of the botiom shaft two sheds are :
~ formed. To obtain an equal height of both sheds, it is

necessary to lower and bft tha back-heald-ever—a—greater
distance than the front ope. back heald a
caler e i are of geeater

grealer eccentricity and the rollers for this heald = AR
diameter. (The ecceptricly is the difference belween the

_ test and _stmall ts).
2. The eccentricity and the leverage system transmitting the
movements to the healds detarmine the shed height.

"~ 3. The dwell of the healds is generally 120° of the main shaft

revolution and therefore, two thirds of main shafl revolution is
* for the heald displacements. -
4.  Shed height at the shuttie front wall must be 3 to 5 mm greater
than the height of the shuttle front wall.
5. A small point to which an aitention may be drawn in
. consriuction of a tappet is that the warp threads do not exaclly
move through the same distance as the healds, but there is a
litle difference due to the sizé of the heald eye and hence an
allowance of one cm is made for heald-eye depth.
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2.2.3.2 Movement of healds : S

The design of the shedding mechanism should be such that at
the start velocity of the healds should be less than normal, at the
middle its velocity is maximum and then at the end it is again less.
This type of movement can be obtained by simple harmonic
‘motion {SHM), parabolic, polynomial and cycloidal motion. The
kinematic characteristics (1) i.e. displacement, velocity and
acceleration are shown in Fig. 2.6.

«EW mohioN
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SIMPLE HARMONIT'

FOLLOWER MITIGH

e~ —A
POLYNOMLAL - °
DISPLACEMENT
—mem VELOCHTY
----- ACCELERATION _

8 = Angular Rotation of a Cam, H = Lift of folower

Fig. 2.6 Motions of Cams

SHM is the most commonly used motion for shedding,

especially for conventional non-automatic shuttle looms. With this .

motion, amplitude of acceleration is comparatively low, but at the
beginning and the end of the stroke, this motion has sudden changes
in acceleration which leads to jerks and is not suitable for high speed
looms. _ .
There is a constant posilive or negative acceleration with the
lappets imparting parabolic motion, the healds velocity increases and
decreases a! a constant rate upto haif lift and after half lift
respectively. This helps in gelting approximately 15% higher crossing

velocity, but the motion has sudden change in acceleration at the

" beginning and end of motion. This will result in considerable jerks to
the healds and is unsuitable for high speed fooms.
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Pofynomial and cycloidal motions h
eration, but the acceleration chan
without any sudden change
ble for high speed loormns,

Construction of shedding tappets -
-Th‘c? following factors are to be considered %ile conslmcﬂng

ave higher amplitudes of
ges gradually throughout the
and has finite jerk. So this motion

The weave structure {e.g. plain, twill, salin_' elc.).
The number of picks o a repeat,

The point where ihe treadie bow is , boss of
tappet (nearest point of contact i.e, ::ca;?s_t-to the o the

The distance the bow! is moved from '

. y the
arthest point, that is, stroke of the :appe:."w )
The diameter of the treadle bowl; and
The dwell period of the heald frame,

essential data required for the ¢ fruct '
are thoretons construction of a 5hoddin_g

v {b) dwell period; (c) stroke; (d) nearest pointld contact

stpo‘mttot_he

(e) treadie bowl diameter,
Plain weave

173 pick (120°)
roke 60 mm,
40 mm.
bowl diameter 40 mm,
construction of the shedding tappet is shown in Fig. 2.7

Smce the plain weave r icks
n epeats on two picks 10 a round of t
crank cycle, divide the circle B into two equal parts by the linh:

» each part represent one pick. -

$ince the dwell peri divide each
well periods is 1/3 pick, divide each ment
een XY into three equal paris by the iines MN :’:d? PQ.



(e)

(9)

)

0}

Py . .
Fig. 2.7 {a) and (b} and {¢} Construction of a Negative Shedding Tappet

Divide the segments MQ and PN into six equal parts (for
greater accuracy in the tappet outline, the segments can .be
divided into more than six number of equal parts} by drawing

. raclius from centre Q. '

With MM' or PP" as diameters draw semiciccle and divide this
also into six equal parts (the same number.as in the case of
siep 5). (Fig. 2.7'a).” N _

From each point in the semicircle drop a perpendculgr to cut

the lines OM and OP,

The purpose of this graduation is o enable the heakl frames
to move quickly at the time they are crossing each other gnd
move slowly as they reach the extreme points of shed opening.
With O as centre and radius equal to each of the bisecting

points on the lines OM and OP, mark of points of intersection

on the radial lines as shown in Fig. 2.7 1. -
From each of the points on the radial ks constructs circles
equal in size to the treadie bowl.
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- ). Draw a smooth curve joining the edges of the bowl in its
difterent positions as shown in Fig. 2.7 c. Shapes of different
types of lappets are shown in Fig. 28, = -

: {d) .
= 21 Twill, B = 3/t Twill, C = 171, 111 Plain (Four picks to the round) D = 2/2 Twill
Fig. 2.8 Profiles. of Different Types of Tappets
A smooth movement of hesld frames is possible when a large
Ireadie bowl is used sinch it is the circumference of the treadle bowl
that decides the outline of the shedding tappet. ' :
2.2.4 Geometry of the Warp Shed
The stroke of the tappet is decided from the following
{measurements ; - ' ' -
(a) height of the shuttle front inside the warp shed; - _
(b) - the position of the heald frames in relation to the cloth fell
() - the distance of the heald frame connection on the lreadle lever
from the fulcrum of the treadie lever; - .
. )d)  the distance of the cenire of treadle bow! from the fulcrum of
the treadie lever; and ' o ' '
~ {e) -the sweep of the sley. -
_ In Fig. 2.9 a simplified diagram of the relative positions of the
above mentioned parts, with numerical values, are given :
(a) . the angle between the reed and the raceboard, which is known
as the bevel is taken as 90°; _ '
(b}  the sley -sword has moved from the vertical beat - up position
1o its backward most position through 15°;

A
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DACK REST

ta) | t b)
Fig 2.9 Tappet Sheddtng whh Top Roﬂeu :
(c) the distance of the shuttle front from the fell of the cloth is 11 0
-om;
(d) the height of the shuttle at the front is 3.6 cm;

{e) a clearance of 5 mm. is given between the top front edge of
the shuttle and the top warp line; :

- ) the distance of the front heald frame from the felI of the clotlr -

is 32 cm;

{g) the distance of back heald frame from the fell of the cloth is 36
- cm;

From the data given above. itis possable {o calculate the total _-

- movement of the tronl and back heald trames, for-the same shed
angle.

The detailed calculations are as follows :
— £BOC is the shed angle ; — OB is the top warp!im
OC (0OG) is the botiom warp fine ;
AQ is the horizontal line joining the front and back rests
‘Bevel of the reed (angle between the raceboard and the reed is 90°).

Since the sley has moved 15° from the front position to the
backward position the angle ZAOC is 15° (see Fig 2.9 b and
considering that the sum of angles of a triangle is 180°).

To find out the shed angle <BOC :
24

tan Z80C = | Height of the shuttle + Shutlle clearance wuh the top kne
of the warp ] + ( Distance of the shyi’tle from the cloth fell)

=[35+05)+ 110 = 0.3638 _
ZBOC =19° 59" ; /BOA = 19° 59' — 15° = 4° 59
In triangle AOB, AB = tan £BOA x OA = 0.0872x 32 =279 cm.
In triangle AOC, AC = tan ZAOC x OA = 0.2679 x 32 = 8.57 cm.
BC = AB+AC=279 + 857 = 11.36 cm.

Since the triangles BOC and FOG are similar = (FGIBC) = (OE/OA)
= 36/32)

FG = 1136 x 36!32 =12.78 cm.

Thus, the front heald frame has 1o move through a dustance of
11.36 cm and the back heald frame has to move {hrough a distance
of 12.78 cm.

'2.2.4.1 Calculation of the stroke of the shedding tappets and

relative diameters of the two top rollers
S1 = stroks of the tappet that controls the front heald frame;
82 = stroke of the tappet that controls the back haatld frame;
h1 = vertical movement of front heald frame; o

h2 = verical movement of back heald frame;
Li = the distance of the front heaid frame from the treadle
) {ulcrum.

L2 = the distance of !he back heaid frame from the treadle
fulcrum;

d1 = the diameter of the top rolier which controls une tront heald
 frame; _

d2 = the diameter of the top roller which oonlrols Ila back heaid
frame.

s2/81=(h2/h) X (L1 1L2)
tef L1 = 50 cm., L2 = 46 cm.
then, S2 1 51 -(1278!1136))((50!46)= 1.22

The stroke of the tappet operating the back heald frame
should be 22% greater than that operating the front heald frame.

The relalive diameters of the top rollers shou!d be :
d2/dt=h2/h = 12.78 / 11.36 = 1.125

that is, the diamater of the top rolier of the back heald frames
reversing mechanism should be about 12, 5% greater than that ‘
controls the front frame.
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Since the treadle levers controlling the healkd frames are
fulcrummed at the back of the loom, the actual leverage of the
treadie lever operating the back heald frame is less than that of the
front frame. Because of the shorter leverage the back heald frame
will move a shorter distance compared to the movement of the front
frame, whereas, as per the calculation shown before, the back frame
should move a greater distance to.maintain the same depth of shed.
Therelore, the tappet operaling the back heald frame has a greater
throw {or stroke) than the front tappet.

2.2.5 Positive Tappet Shedding - .

In positive shedding the heald frames are raised as well as
{oweréd by the shedding mechanism. There is no need of reversing
mechanism. All modern high speed weaving machines have positive
shedding motion. The tappets are made fo control the healds
movements in both directions. An outline of the heald connections for
a positive action is shown in Fig. 2.10.

As shown in Fig. 2.10 a tappet follower A follows the groove
. orthe tappet track in the tappet B. The tappet is mounted on a tappet

shaft ‘and driven by pinion and bowl wheels from the main shaft.
When the tappet rotates, the tappet follower moves up and down and

the tappet lever C, which is fulcrummed at O, moves to and fro, thus -

raising and lowering the heald frame D.

On Sufzer Ruli Projectile Weaving Machine and olher
shutileless weaving machines, shedding cams are mounted low at

the side of the machine. Each pair of cams operate one shaft as -

. shown in Fig. 2.10 b. The metal heald frames move up and down in
the heald frame guides provuded on either sides of the frame. The

bottorn of the heald frame is connected to the roller lever through -

guide plate, angle lever, connecting rod, driving rod, treadle lever

€ two link rods C are adjustable by loosening the
{ock screw. Sm‘ﬂaﬂy the forked link may be adjusted by unfastening
the clamp screw. Moving the forked link B upward on the rofler lever

A makes the bealds frame opening larger. Moving it downwards

makes the opening smaller. The height of the heald frame can be
adjusted by unfastening the locking screw and moving the link rod C.
The antifriction rollers are always in contact with the cam face. As
per weave, the shedding cams are fitted on the tappet barrel,
clamped together and placed in oil casing. When the cams rotate,
the treadle levers oscillate and through the connecling rods raise or
lower the heald frames.

With the positive shedding motions the weaver has a c!ear
view of lhe warp behind the reed since thergare po mechanical parts
to obstruct his view. There i¥ also no nsk of OJL[ﬂﬂlDG-m the warp

from.the lubricated paris of top roflers.
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(b _
A = Tappet lollower, B = Tappet, C = Tappet lever, O = Fulcrum
g 2.101Rasitive Cam Shedding Motion

. Since the heald frame ends are supporied by guides fixed to
the loom frame, the heald frames remain straight during their up and

-down movement.

The terms positive and negative are also used with reference

to dobby shedding. However, this will be discussed in a separate

chapter under dobby shedding.
2.2.6 Link Mechanism

The movemenis of heald shaﬂ in both the directions with a
shorter dwells can be controiled by a link mechanisms as shown in
Fig. 2.11. Rotating crank A along with the coupler B rocks the three
arm follower C which gnves the healds shaft D upward and downward
movement through a serigs of links. The link mechanism is simple
and s cost of production is lower than that of tappet mechanisms,
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A w Crank, B = Coupler, C = Three am rod, D = Heski
Fig. 2.11 Shedding by Link Mechanism

Jrther it gives less vibrations which result in reduced warp
‘eakages. The mechanism is suitable for high speed looms.

3 HEALD REVERSING MOTION

As explained earlier, the heald reversing motion is necessary
the case of negative shedding. The reversing is carried out by top

dlers or by simple springs or a special mechanism. The simple top

ller system for plain weave has already been discussed under

2gative shedding. The top roller arrangement for operating three, -

ur and five heald frames is shown in Fig. 2.12. Howsver, this
echanism is used for a weave where the same number of shalfts
¢ lifled on each pick. In Fig. 2.13 separate top rolier arrangement

r three, four-and five- healds weave designs are shown. In all these '

rstems the fop most roller A rolates in fixed bearings and the others
se and fall. In the case of five roller system, the top roller A and B

tate in fixed bearing, and the lower rollers C,D and E work in slots

y that they can move up and down,

Fig. 2.12 Top Rolier for Operating upto Fiw_i Heald Frames B
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Fig. 2.13 Top Roller for Three, Four and Five Heald Frames

. An all purpose Lacy top motion used on British Northrop Loom
is shown in Fig. 2.14. i is mounted on a stand S at one end of the

AB,C = Rollers; M = Long lover; N = Quadrant lever; S = Stand

. - Fig. 2,14 Lacy Top Motion :
_ The other type of reversing the healds is the spring top motion,
This motion consists of a pair of levers for every heald frame,
mounted on the top rail of the loom, and each pair is connected by
# horizontal spring. The negalive shedding tappets placed beneath
the loom, draws the heald frames down, thus extending the springs
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. ' & motion is shown in
spring tension can be varied to suit the warp\::]re":.gft 218 ?- The

Clock spring type reversing motion as shown in Fig. 2.15 b,is -

mounted. on the side. This does not obstruct the view s0 much

Heald shaft is lifted by the tension .
po ofa i
is fixed 10 tension drum B ang the othsfr"r!all ipring A whase ane end

_ 'Y} W

| Fig. 2,15 Spring Revefsing Motion
24 SHEDDING MOTION PRINCIPLES

Shedding motions are des; ' ' _

G igned on four different principles, -
gaemfgc Ss;:jn :gsdi_hSemu-open shed, Bottm-closed shed anci

shed. These arg iliustrated in Fig. 2.1 princip

are based on the position of warp threads aﬂ?er eagimt:igk o
2.4.1 Open Shed Principle | B
N In this case the heald frames
Position to the bottom position or v
per design, require to remain up or
picks. In Fig. 2.16 a the first heald.

} Move continuously from the fop
Kce-versa, unless some ends, as
down for two or more consecutive
fnoves up and the second moves

[ ATy

PiLXS

-
-
-

(i BOTIOM CLOSED SHED

Fig. 2.16 Type of Sheds

down after the insertion of the first pick . Then they remain stationary

in their respective positions for the second and the third pick. On the |
fourth pick they move again changing positions. This type of

shedding can be attained in tappet shedding, double acting double

it dobbies and certain jacquards. The maximum speed of working is

achieved with this shed formation. The unnecessary movement of

the threads, is avoided. Hence, less power is required to drive the

loom. However there is difficully in levelling the threads during

repairing of warp ends for weaves other than plain.

2.4.2° Semi-Open Shad Principle

In this case the healds that are required to remain stationary
for two or more consecutive picks at the bottom position
remain al rest. - .

However, the heald frames which are required to remain
stationary at the top position for more .picks in succession, do nol
remain stationary but move about half the distance of the depth of
the shed and go back to their top position for the formation of a shed
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for the next pick. Here, it is seen that some warp ends are

- upnecessarily strained. This type of arrangement is found in
jacquard, Fig. 2.16 b. The speed of working is slightly reduced as the
top shed line moving from the top to the centre line and again back
lo the top line - an unnecessary inevitable movement. The
* disadvantage of this principle is the difficulty of leveiling the heakis
when broken threads have to be repaired. . -
2.4.3 Centre Closed Shed :
In this case, after every pick, the raised and lowered ends
return to the centre positian before a new selection is made. This
means all the warp ends are strained unnecessarily, Some of the
dobby shedding used for gauze and leno weaving form the centre
closed shed (Fig. 216 ¢). : . _
2.4.4 Bottom Closed Shed = . :
Here all the ends, whether they ate required to remain up for
two or more consecutive picks, come down to the bottom position
before they are lifted up for tha next shed opening. This means no
end will remain stationary at the top position after a pick is inserted.
All of them move down before a new selection is made for the next
shed. There is unnecessary strain on a few ends. This type is found
in single it jacquards, (Fig. 2.16 d). The speed of the mechanism
gets reduced due to this exira movement of the heakls. As all the
threads come to one level afier every pick this principle is. especiafly
suitable for weaving gauze cloth. But this requires large amount of
power to drive the loom. ;

‘25  TIMING OF SHEDDING AND OTHER PRIMARY MOTIONS

The timing of the shedding motion varies considerably for
different kinds of cloths but it should always be such that the traverse

of the shuttle through the shed should be a clear one. If the picking

is too early the shuttle wilt have to force its way into a partly opened
shed and yam breakages may take place. For this reason the shed
shouid be in a substantially open conditioi: when the picking takes
place. 1t is usual to lime the picking 1o confirm to the shedding and
not vice versa. For colion weaving looms, the shedding motion is
generally set in such a way thal the healds are levelied when the
crank reaches at 270°. This is shown in the time diagram Fig. 2.17,
The tappet has dwell of one third pick. The shed is fully open from
points 1 to 5 in the crank cycle F (30° to 150°). The shuitle enters

the shed at about bottom centre. The normal setting is that reed is

aboul 80 mm away from the cloth fell. .
2.5.1 Early Shedding

Early shedding (healds are levefled at 260-265 degrees)
ensure substantially open shed at the beat up point.. This faciltates

2

ism

iaily
of

Ns

thed
king

bs)

Fig. 2.7 Normal Timing of Primary Motions

the production of a well covered cloth, Good cover is usual

oblained by troughing the warp line so that the weft at the beaulg .
can spread the slacker warp threads in the top shed line between the
tlg!'llsr ends in the bottom line, But this difference in tension can only
exist when the shed is open. It is therefore necessary to have an’
open shed at the beat up, The early shedding gives steadier cloth fell
than ‘lhe late shedding and this is of speciat advantage when
weaving heavy plain cloths which are liksly to have unsteady fel, An
unsieady !eu-ig generatly caused by the last pick of welft slipping
backvfards. This slipping backwards may cause uneven spacing of
the p_scks. whenever the foom is stopped and restarted and thus
resulting in cracks in the cloth. However, with early shedding the
warp threads have already crossed to form the next shed before the
reed beals up so that last pick inserted has no chance to slip back.

25.2 Late Shedding _

- With late shedding heakds are levelled at 275-280 degrees.
The motion may be so set that he healkds are levelled i.e. the shed
Is closed when the cranks are at point 11 or even at the beat up
pt_:sihon {or at point 12). Such timings ease the strain on the warp
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ed against the
_ e cloth fel, Further, as the

varies ’;‘rl:n pg;r:“m the Crank circle gt which the ¢
generally adoptedufporp:li?r?n e abqut_ oo i nedding

| ;};);;e? patcuagy o Weave fabrics e s
ancier types of. fabrics ang Specially fj

woven or when ¢
adopte he warp threads are tendey, late shedding is

2.5.§ Other Adjustments of Shed

8)  The depth of '
L ’ the shed '
consistent with the size of i -3:33:'1;:, a‘;hs’“a" as possible

open it should i
only just cleay by about 2.5 mm the top front edge og

B) Al sheds should be of equal depth

c) The healds should | neaf ‘

the mor. ld be set ag F {

nesanove “e)nt of the sley allows g5 this :x:z: < the e bom as
9ive the required depth of tﬁe sh::i the amount of

or less, then two
wo healds are sufficient to weave g Plain weaye

structure. If the. ands
ea per cm are between
ids are useqd anc:)zarx healds shafts wii Iageareqﬁ?red' g‘:gfmweﬂyamg[?w '
<m though the weave is .plain, During the

weft yams haye not -

heakds. This abrasion and obstructed movement can be reduced by
using a split shedding in which the warp is made o cross in
separaie layers instead of all the threads of one shed line crossing
all the threads of the other shed line at the same fime. By split
shedding the total number of threads and healds crossing at a given
time is reduced. This is also known as staggering of healds.

2.6.1 Fixed Heald Staggering ,

Staggering of the healds can be achieved by securing
mechanically the two heald shafts moving together in the same
direction in such & manner that the line of heald-syes in the other
shaft are a fixed vertical distance lhroughout the shedding cycle.
This type of staggering is known as fixed heald staggering and is not
very effective in reducing the wamp breakages. This is because when
the shed fully open there is vertical separation of warp sheets. With
fixed staggering the extent of staggering cannot generally exceed

8 mm or so.
2.6.2 Variable Heald Staggering .
Betier resulis are oblained by moving each of the four (or
more) heald shafts independenily by four (or more) specially
designed tappsets. Starting simultaneously from the open shed
position, the two heald shafts controlling the same shed are
accelerated and decelerated differently over the shedding cycle in
such a way that there is always some vertical separation of heald
ayes between them except in the final open shed position. The
extent of separation varies over half the cycle of shedding and is
maximum midway during the half cycle. The manner in which the
heald shafts move in a four-heald variable staggering device is

shown in Fig. 2.18.
¢ [+

0 A - -. . .
. \ * I .. - ™ -

- ‘
_l' - ‘. 2=V 1 - . ] . . }
20° 160" W w . m |
L—'—:‘ic;'do * o o
_____ Normal shedding
. —— Sgiit ‘i’gdlﬁﬂg

O A = Dweh Period, B e it
B C = Dwek Period, - C D= Change Period.

Fig. 2.18 Heald Displacement of Staggering Tappet
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DA is the dwell period (120° of the crank shaft movement in

this case) and .AB is the shed change over period of the first cycle - -
of plain weave; BC is the next dwelli portion and CD is the shed = -
change over period of the second cycle. Y axis represents the shed

opening (heald displacement}, X axis the crank shaft position.

: At A (Fig. 2.18) the healds 2 and 4 are forming the top shed
and healds 1 and 3 are forming the bottom line of shed. As the heald
shafts begin to move, the heald shafts 2 is given a higher
acceleration than shaft 4 and shatt 1 also a higher acceleration than
shaft 3. The shafts 1 and 2 cross at crank shaft position 250°. This
liming depends upon the dagree of staggering. At this position, shaft
4 is well above and shaft 2 is well below the half lit position. Afler
the crossing, the shafts 1 and 2 are slowed down whilst shaft 3 and
4 continue o accelerate. Shafts 2 and 3 cross each other and so do
the shaft 1 and 4 at crank shaft position 270° below and above the
half lift position respectively. Finally, sheets 3 and 4 meset crank shaft
posilion 290° and then heaids shafts afterwords slowed down so that
all the shaits reach the next open shed simultaneously, The distance
XY represents the maximum extent of staggering. The angular
distance (in this case 20°) through which the crank shaft moves

between the successive instants of crossmg is called the

characteristic angle of staggerlng
2,6.3 Factors to be Considered while Staggering of' Heaids

The following factors are to be considered in order to obtain

the best results with-split-shedding :

(@) in order to work the loom with variable staggering tappets, all
-the heald shafts should be moved individually and spring type
top reversing motion should be used.

Rigid and adjustable type heald connections as ernployed in
automatic jooms showd be used.

{b) Specially designed tappets should be prepared. This requiras
change of tappets, treadle levers and suitable reversing
motions.

)c) When working with four healds, a skip draft (1,324} or-a

straight draft {1,2,3,4) can be employed for weaving plain
fabrics. Studies carried out by ATIRA (2,3,4) have shown that
the straight draft on healds gives significantly lower end breaks
than skip traft. This is because the effective separation of
threads being enhanced by the physical disposition of the
shafts that carry the ends forming a shed line while employing
a straight drait,
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27 ASYMMETRIC SHEDDING

The aobject of the asymmetric shedding, that is, troughing off
the shed is to create a tension difference between top and bottom
layers of the shed at the time of beat- up Mam advantages of this
shedding are ;

H o |rnprove the cloth cover, that is, equal distribution of warp
threads in the fabric;

(i) to reduce the beat-up tension, Thus is specaally useful for
weaving fabnqs having area density above 300 g/m?.

Asymmetry in the shed at the time of beat-up can be obiained by :
(i) raising the back rest (Fig. 2.19);

(i) raising the cloth felf;

(i} - penodwcally reising the lease rods; and

(iv) desagmng lappets to give asymmetry at lho Ume of beai-up

A=ropshod,.a'-aoummc.macbmP.o.paﬁmnfmm
" Fig. 2.19 Troughing the Warp Line

When the back rest is raised, the hypothetical fine of minimum
tension moves up, Hence the strain on the fop layer in the open shed
position is reduced while that in the bottom layer is increased. Thus
a differential tension is created in the top and bottom layers and the
shed asymmetry is obtained. This method is extensively used to
improve the cloth cover. But the extent of asymmetry that can be
achieved is very small because of the fact that the back rest position
can be varied within a small limit. This is also hmued for raising the
fell of the cloth or the lease rods,

Shed asymmetry by using shedding tappets (5 ,6) gives iamasl
scope for varying the extent of shed asymmetry. These types of
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~ Posllion after beat-up, This will give less beat-up tension, -

In the case of the heay
o displacement d
flrappets shown in Fig. 2,18 the slarlns:i it
om both the shed Jin es at crank shaft Mmultaneously to move

position of 150° and at 30° - 33"

the next shed is fuil '
X y formed. So, # is obs X :
al :‘he lime of beat-up a limited extent of .Sheervedd from the figure that
! with conventional tappets, asymmelry exists even

harmoni i .
IC motion at 190° and reaches the botiom line position at 10°

dwell period of 240° e
. - t m'o
; e harmonic moti
sa:;!n rfha;haetsl :1? l:::‘; llf:'f Hosition at wng'm the F; ?ém i:aﬁst?eo
n the © 0f L:2at-up the botiom fine is fufl |-
l‘:::nt :l: 'sBy only pantially formed, Thys shed ;:;:nl::l‘);’f:me': o '
Seatup. modiying the heald movement diagramy usin acta;:upeweﬂ’ of
contows, the extent of shed asymmetry can beg v riedt$ o
aried.

- _
1T
. :I'-————.v“veb * 204 Guue .

Fig. 2.20 Heald Displacement of Asymmetric Shedding
28 LEASE RODs '

_ The main use of the
a given relation to each of
place can easily be found
crossed with the other th,

lease rods is to ke
s ep the warp threads ;
o!::r S0 that it a thread breaks its prdpet?'
So that it can be avoided from getting
reads at the back They consist of two
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wooden rods of different sizes (cross section) generally covered with
tin to give smooth surface to the warp and are placed between the
back rest and the haress or healds. The larger {ease rod is nearer
the back rest whereas the smalier is nearer the healds. Their
positions require to be carelully regulated to the styls of cloth which
is being woven. For finely set or rough warps they should be as near
to the back heald as the cloth is to the front heald, while for cloths
which require 1o have cover they should be placed a long way back
as bringing them near the healds tightens the top shed.

A disadvantage they cause is that they give an uneven tension
upon the warp threads when one of the shed opens on 1o the front
rod and the other closes over it. This disadvantage is counter
balanced in plain weaving by using four healds, two for each shed
and drafting the threads into first, third, second and fourth healds
consecutively; so that ¥ the lease is made two-end4wo and the
healds which carry the threads that are over the front rod are raised -
a little higher than those which carry the threads that are under it, an
even tension will be produced. In addition, the threads will pass each
other easier, when the warp is finely set owing to being at slightly
different heights. It is practised that the larger rod is placed in the

- wamp an equal distance betweéen the fell of the cloth and the centre

heakd, the smaller one is about 15 e¢m apart from the front one,
Lease rods are avoided when dropwires are used i{o detect warp

breakages.
29 BACK REST

The vertical and horizontal position of the back rest influences
the shed geomelry. As mentioned earlier in sec. 2.5 the raised back

rest gives better spreading of warp ends on the face of the fabric. i

the back rest is horizontally away from the healds, the tension per
unit length of the warp ends is reduced. That is why for silk and
filament weaving the back rests are away from the healds as
compared to their positions for cotton weaving. BTRA studies (7)
have shown the scope for improving productivity and quality by
varying the verlical and horizontal positions of the back rest.

~ For non-automatic looms weaving plain cotion fabric, the back
rest is given an oscillating movement by means of a cam on crank
shaft through a lever 1o ease the warp threads during shedding.

2.10 EFFECT OF SHED TIMING AND BACK REST SETTINGS
- ON PROPERTIES OF FABRICS

The effect of loom parameters on properties of fabrics has
been studied by a number of résearch workers. Joshi {8) has made
the following observations unless otherwise stated while weaving a
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.plann cotton fabric with 32 epc, 33 ppe, 2/60 Ne warpandzlﬁONe

weft on Northrop Vicker Stafford Loom.
2.10.1 Back Rest Position

Raising the back rest 10 25 - 50 mm above the normal height

reduces the warp crimp, increasing the weft crimp. Lowering of the

back rest below the normal height increases the waip crimp

decreasing the weft crimp.

Positioning of back rest does not have any effect on breaking

strength of fabric. The fabri¢ elongation at break, both warp and weft

_lsaffecledbyachangemlhebackreslposmon.llhasbeentomd o

similar tcend as that of yarn crimp.

Similar observations have beon made by Salam and

Natarajan (9).
2.10.2 Effect of Shed Timing

" Early shed llmung has a significant effect on fabnc pmmmes
whereas late shed timing has limited effects. When shed tcrmng is
changed from normal to early Joshi (8} found that the warp crimp
decreases and weft crimp increases, but the fabric thickness
'decfeases :

Iyer (10) Ius tound that lha back rest posinon has greater
influence on thread crimps than shed timing. Accordmg to Agarwal
(11) both earlier shedding and raised back rest give higher fimit of
well packing density however, the formaf is more eﬂectlve than the
later, when used alone.

Joshi, Salam and Natarajan have observed that the warp way

fabric strength is not effected by change in shed timings.

- Finally it can be concluded that several secondary factors, é.g.
_loom seltings and timings, affect the relationship between fabric
structure and fabric properties.
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~ SHUTTLE PICKING
~ AND CHECKING

" MECHANISMS

3.1  FUNCTION OF PICKING

Picking means inserting a weft thread across the warp through
the shed during weaving. ' ‘

After the shedding mechanism opens the warp threads to from
a shed, the picking motion comes into play 1o insert a weft thread
{known as a pick) across the warp through the shed. There are
different methods of carrying the weft through the shed shown in the

Chart 3.1 and each of these will be discussed under sepanite

heading. : _
_ Methods of Weft Insertion
| - -
Convantional . _ Unconventional
shate | | : |
| | | Solid " Fluid Inertia®
Overpi&k Underpick
| Waler Aie
Tappet ' ] . l
and cone Projectite R apex

Tappet and Cone Bowl énq Shoe I ' I

Paralle}- Lk  Side  Side
Shoe  ° Pick . Lever Shalt

| Chart 3.1 Methods of Weft tnsertion

(* inefia method of weft insertion is not used in practice.)
However, the eadier method is conventional i.e. wind the weft
. yarn on ta a pirn {or a weft bobbin) and insert this pim into a wooden
shuttle as shown in (Fig. 3.1). Then the shutile is pushed through the
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.H-igid. Flexible i ]

) her. As the shuttie catries
warp shed from one sl box 10 I L rraad which i held

sbin through the warp sh .
::ett:;e:emge is drawn from the pim and is laid across the warp as

i i } ith the warp ends
- 3.2, The interlacing of these picks Wi . > end
Shwlftt; i; i:\ge formation of a cloth. In the case of w?ﬂmmseﬂgglaz
resunm there are two main types, namely, thq over pic _ng ameans
f:::ler picking. Here in this chapter conventional picking by

of shuttle is discussed in detail.

METAL TIP .

SHUTTLE EYE

TONGUE

WEFT - PIRN

Fié. 31 'Non-hﬁtomatic Loom Shuttle and Weft Pir.n
T |
LI =

RREEE

F - :

Fig. 3.2 Weft thread taid across warp
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32 ‘ovER PICKING

) ‘The aver picking also known as cone over picking mo!lon as
shown in Fig. 3.3 consists of the followlng parts : .

(@) Each of the iwo shuttle boxes, one at each end of the sley to
hold the shuttle, consists of a metal spindie A, a picker B, box
front D, box back E, box end F, swell spring S, check strap K
and a bulter L, as shown in fig. 3.4. The picker which is
normally made of raw hide or plastic material runs on the
spindle which is secured in place by a spring clip at one end
and a spindie stud at the front end. '

(b) A wooden picking stick B (Fig. 3.3) ooupled to the picker D by
the picking sirap C, is attached to & matel picking shaft A by
means of a disc, a stick holder and a cap. Al the three pasts
are locked in position by a hexagonal nt.

() ~ A picking tappet G (Fig. 3.3) keyed to the bofiom shait { moves
the picking stick A by siriking the pickang cone whlch is fixed -
to the picking shaft.

(d) A spiral spring connected to lhe picking shaﬂ relums the cone
to the surface of the picking tappet after every throw.

{e) The picking tappet is made up of three parts; the boss M, the
shell N and the nose bit O. The boss is keyed to the bottom
shaft and holds the shell by means of two bolts. Slots are
provided in the boss to move the shell to the required position -
as per the timing of the picking motion. The hose bit which is. -
fixed to the shell can be changed easily whenever it is womn
out. The power and the speed of the shutie flight largely
dependsmonmelengihandﬂnshapedlhenosebd

(N The leather bulfer L (Fig. 3.4) is threaded on the spindle
betweenlhepadwrandthespiﬂestud The function of the
buffer is to prevent the picker from beatm up against the
metal parl of the spindle stud.

. HEXAGONAL NUT

A = Spindle, B = Picker, C = Control Sirap, D = Box Frunt, E = Box Back, -
F = Box End, G = Shutte, H = Picking Strap, | = Spindle Swd, J = Spindle Strap,
K = Check Steap, L = Bufler, S = Swell Spring, T « Flat Spring Clip .~

_ Fig. 3.4 Shuttle Box of a Non-Automatic Over Pick Loom .
(g) Three leather straps, namely, check strap, spindle strap and
control strap. The spnndle strap and control strap are threaded
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A = Picking Shaft, B = Picking Stick, C = Picking Strap, D = Picker,
E = Spindla, F = Shattls, G = Picking Tappet, H = Picking Cone,
| = Bottom Shaft, S = Spmg M = Boss, N = Shell, O = NosaBlt
Fig. 3.3 Cone Over Plctlng '
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on the spindlie and the check strap s connected to the spind! .
. > 9 . the ]
. strap throughs the adjustable buckies. All these straps are used

to ease the impagt of the incoming shuttle on the picker. The -

check strap passes along the entire front of th inki
D ] e slay, linkin
::16 l\_vo spndle. straps. Swell springs are provid:g at thegbgg
ack as an additional check for the incoming shuttle (Fig. 3.4).

3.2.1 Picking Action '
The aim of a well designed picking tappet is o move thé stick

slowly at first, and then to tighten the picki i
3 to tig! picking strap and t its
power 1o the pickes. At this point the blow of the nr:ge bit is';;;sem:; ‘

a short, swilt and powerful movement tak j

es place, suffici
:he sl;n;uie Iroiln one box to the other. The g?eater ?ho sé?;ciloo?m
com the smaller must be the nose bi wide s i
s ot oy e bit. A wide slow running loom

Afier the shtttle is driven from one box, it passes over the race

board and is brought 1o rest by the action of the spring loaded swell -

inside the other box and by stretching action of '

_ known as check strap, These iwo actigns, piddng.':‘:ldm's"ag;
the shutile consume a large amount of energy Ihe‘mior';% of
which is simply dissipated in the form of heat and noise, The

research work on the projection of shuttle is immense and this has

been reviewed in she next chapter. There are two such picking

mechanisms, one on each side of the loom and in the ordinary loom

they work ahermately (In plck-at-witl joom, picking can be

manipulated o work from either of the side for odd or even number

of picks c_!epending upon a welt way design).
3.2.1.1 Sefting the over picking mechanism .

1.  Nose bit and shell are bevelled to coincide wi
ost | a with taper of the
picking bowl. The inner edge of the nose bit shomdpbe about

3 to 5 mm from the thick end of a cone.

2. The picking cone or bowl should always be in conladt with the

picking tapped. . ) .
3. i the cone is below the centre line of the picking tappet, har '
and jerky pick will result. : ? h harsh
4. The picking strap should be long enough to allow the picker 1o
~move freely on the spindle with the picking stick in.its extreme
tohr;va:d posiioh. The clearance between the picker and buffer
: hozg : 6 em of an;r:nal four-finger distance when the picker
_ comfort ouch against the fi i
o the Soke. : 9 the fingers at_th_é extremity

5. I the picking stick is too much forward the stick is liabia 1o hit-

_lhe heald frames. On the other hand if the stick is too.much far
46 - o

10.

1.

12. A broken or poorly fitted picker

back there is a loss of power of picking because the stick will
move forward for some distance without moving the picker.
With the loom crank at the top centre the pant of siick from
where the picking band leaves should be just above spindle
axis. When the picking stick has moved three-fourth of its total
movement, # should be parallel with loom frame. The picking
stick can be moved forward or backward by slackening the nut
at the top of the picking shaft and tuming the stick holder on
the serrated disc. _ '
The spindle stud which holds the spindie is set a fittle higher
(about 3 mm) and little outer than the other end of the spindle.
This seiting will enable the picker during its forward most
position, to raise the farthest shuttle tip so that the front tip of
the shuttie will be slightly pointing down and towards the reed .
surface thus avoid the risk of shuille flying out and causing

accident (Fig. 3.5)-

A = Spindie, B = Picker, G = Shutl, } = Spindie Sud, | = Bufer
Fig. 3.5 Spindle Setling - .
The spindle end at the box mouth is set a little forward by 1 mm
than the other end so that the shultle will move in the backward -
direction, along the reed suppoit. ' T
The box moth is set a little wider about 3 mm than the rear. -
This can be adjusted by the box fronts. - - o
The angle formed between the box backs and the bottom
plates should be true to bevel and should correspond with the
angle formed by the back and the base of the shuttle (normally
87-90°). - | - |
The reed and box backs should be in line and the reed should -
" not overface the box backs as this will cause the shuttle to be
_ deflected from its normal course. . :
The weft groove in the box front should coincide W
groove in the shuttle. .

ith the

will cause a weak of erratic
throw of the shuttle. It wilt also cause the weft breaks. |
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' the picking spindle. The picker is fixed to the picking stick. In some

passes through a slot of a plate and prevents the shoe from
sliding along or across the plate. Parallel pick motions are
widely used, but with the high speed loom, there is a difficuity
to maintain the contact between the shoe and the plate. To
overcome this problem, link pick method has been developed.

13. The strength of the pick can be increased by :
- (i) tightening the picking strap.

{ii) slightly moving the picking stick forward, :

(iii) moving the picking tappet nearer to the loom frame, and

(iv) on lowering the height of picking bowi.

3.3 UNDER PICKING -

With the introduction of automatic looms wherein a full weft
pirn is automatically replenished in the shuttle, the cone over picking
was found unsuitable. The picking spindle which is placed above the
shuttle box comes in the way of automatic pirn changing. Therefore,
it was necessary to redesign the picking mechanism. The
underpicking mechanism was found to be suitable, not only for
automatic looms but also for other types of looms. Ofl on the picking
spindle is a commen cause for oll stains in the woven cloth. So
elimination of the spindle was most welcome when over pick
mechanism is dispensed with. 3

There are two main types of underpicking, namely .
(a) Tappet and cone mechanism - :
(i} Side shaft - parallel shoe pick (i) link pick.

(b) Bowl and shoe mechanism - - _ . - §

(i) Side - tever (i) side - shaft. . P 3
3.3.1 Cone Under Pick Mechanism ' ' P g

The important change in this mechanism is the elimination of '

cases il is slotted over the tap of the stick and prevented from flying
off as it slides along the box by a rib at the box back. However, most
of the looms have the picker fixed to the stick. o
The only main disadvantage of this type of mechanism is the
tendency for the shuttle to fly out owing to the downward movement
of the fixed picker as it nears the end of its inword movement. The
top of the picking stick is moving in an arc of a circle and the
downward pressure at the end of the stroke reacts on the tip of the
shutile making the other end to slightly tilt upward, thus causing the
shuttle 1o fly out. '
* "However, this defect has been removed by a device in which

the height of the fulcrum at the bottom of the picking stick is varied E « Pk B « Picking Cone, D & E = Lug Straps, F = Picking Stick,
during the pick so that the picker may follow a horizontal path. Two 3 A G = sm; I = Wooden h,.?., O = Picker, P = Chack Strap, Ft‘) -.Bu.rlpl:i’
common methods of achieving this to get substantial horizontal 9 R = Rocker of Shoa, S = Guide Piece, T = Metal Sheath,V = Paralal Plals,
movement of picker are : B : - vaDmn.x-Sﬂw.Y;:::' o
(a) Parallel pick (Fig. 3.6) : In this method a curved shoe R fixed . 6)  Link plek (F :93-;')", f:'t‘; m““""u L @ 4 bar rockef - rocker
. . e . . ; R n . . * T . -
to the base of the picking stick rides on the paraflel plate U oo 8 o n';e anm has been designed 1o give I‘!OﬂZOl’ﬂal

fixed to the rocker shaft. A guide piece S fixed on the latter
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| A = Picksr, B = Picking Stick, C = Link, D = Clarip, E = Link, F--éuc;lcl

Fig. 3.7 Link Pick Mechanism

movement to the picker A with sufficient accurac T

e 1 . Th
mechanism consists .of two rockers C and E coupled byyclairas
{coupler) and fixed link (bracket). The link pick gives positive

control A A
speerg of Ihe movement of picker and _ls,sunable for high

3.3.1.1 Parts of cone under pick mechanism

The cone under picking mechanism shown in Fig. 3.6 has the

following parts : _
1. A picking tappet A is keyed on the ta
pic | shaft, -t has
adjustable shell for altering the timing am renmable'nb::
bit that can be changed ¥ necessary, '
2. A picking cone B fixed 1o the short picking shaft ¢,
D and E are lug straps coupli i ' icking
Qiand raps _plmg the picking shaﬂ_tq the picking
4. The strap G which holds one end of the lug strap E
be
moved up or down the stick; the lug strap i isod il 8 20
, or weaker pick is required. H step s reised & sofer
5. The picking stick F. ' |
6.

- The rocker (or shoe) R is slotted at the back to receive fhe
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10.
11,
12.

base of the picking stick and forked at the front to encompass
& projected guide piece S. It is fixed to the bottom of the stick.
A metal sheath T is bolted to the front of the picking stick, with
a curved tongue at the base that bears on a wooden insent .
The parallel plate U fixed to the rocking rail at the foot of the
sley, has also a slot at the back to receive the base of the
picking stick. _ '

A coiled spring in the drum V is coupled o the base of the
sl_ic!s by a strap X. This is provided to return the stick after
picking. . - -

A picker O is screwed firmly to the stick at the top.

Check Strap P. ‘

Leather buffer Q placed immediately below the check strap,
botted to the loom frame. It imits the forward siroke of the
picker. When the loom is started the picking tappet strikes |
down on the cone and the picking stick moves forward throwing
the shuttle into the shed. During this movement of the stick the
curved rocker rides on the horizontal parallel plate thus
enabling the picker to move in a horizontal plane.

3.3.1.2 Settings of cone under plck (Ruti B)

(a)
(b}
()

(d)

(e)

0]

With the picking cam in top most position, the picking bowl must
be perfectly afigned laterally with the nose (toe) of the cam.
At bottom centre of the crank shaft, nose is to be verticaly
below the centre of the picking bowi.

The length of the picking arm depends on the width of the
loom, the number of picks per minute and the weight of the
shuttle. For standard weight shuttle, the length of picking arm

is as follows : : :
Width of warp in loom in cmPicking arm fength in mm

100 - 110 40 - 45
150 - 170 45 - 50-
190.- 210 55- 60

There should be no clearance between the picking arm and the
sweep stick. As shown in the Fig. 3.6 in the rear most position -
of the picking stick (resting on check leather) the clearance
between the lug strap and picking stick is to be as small as
possible, _ ' _
In the extreme forward position of the picking stick, there
should be a clearance of about 10 mm between the picking
stick .and the buffer. : _ .

The rise of the picker from. Rs rear to its forward position
should be 0.5 mm.
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3.3.2 Picking Mechanism of Lakshmi - Ruti C - Type Loom

A = Picking Cam, B = Picking Bowl, C = Piding Curve, D » Fulcrum, * -
E = Short Lug Sirep, F = Triangular Pigos, G« Pvot, H = LugSlml-Pickor
J = Picking Stick, K « Shos, L = Bowt Brackst, M = Hydraulic Butfes
Fig. 3.8 Lakshmi - Rutl - C Picking Motion

F|g 3.8 shows the diagraminatic representation of the picking -

system in which actually the picking bowl B, picking curve C, short
lug strap E are in one plane and the othess are at right angle to the
former. Mounted on the gear wheel A of the bottom shaft is a blow
B which strikes the upper face of the picking curve, the shape of
which depends on the reed space of the machine and keeps its

contact with ihe bowl during the pesiod of picking. The curve bracket
- fulcrummed at O moves in the clockwise direction when the other
end is depressed to pull the shost lug sirap E down. This action

causes the triangular. piece F to move in the clockwise direction -

giving motion to the picker stick S through lug strap H. The coiled
springs al the triangutar piece pivot G and picking stickshoe (not
shown in the figure) bring back the stick lo its original position. Any
change in the timing of pick can be affected by the position of bowt

bracket by means of slois made in & Change in the picking force can

be altered by the change in the height of the lug strap. A parallel
pick is used to give a horizontal motion to the picker |. A hydraulic

butfer is used to check the shuttle and the picking sick on the retum

journey.
32.3.3 Side Lever Under-Pick

The side lever under-pick motion shown in Fig 39is the

simplest under-pick rmotion which is used for weaving all types of
fabrics. All the parts shown in the figure are fitted outside the loom

end-frames. it is therefore, easy #0 maintain the mechanism, The.

-mechanism consists of the following parts :
~ (a), A wooden side lever A fulcrummed at O.
(b) A picking shoe B fixed on the side lever.
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A= Sﬂ:loantr.B = Picking Cam (Shoe), C = Plclu'SIl:k.
D = Bracket (ron Show), E = Picker, F « Bowl, G = Disg, O'= Fulcsum of Side Lever,

Q = Picking Stick Fulcrum, R » Spring, B.S = Bottom Sha, T = Spring
Fig. 3.9 Side Lever Under Pick Motioa
() A wooden picking stick C fixed to an iron shoe D. Theforward
- end of the side lever is resting on this shoe.

(d) ~The picker E is loose on the picking stick and is guided -
bmwﬂwbouomgmweofmeshuuloboxuﬂaproiaaed
part along the top edge of the box.

(6} The side lever is struck down by a bowd F as it revolves with
the striking disc G fixed to the bottom shait, The picking stick
fulcrummed at Q is-mounted on a casting that is fixed o the
rocking rail.

() Aspralspnngaﬂachodatthaboﬂunofﬂumsmo

" relums the picking stick after each forward stsoke.
Thepnckmgshoecanbereplaoedmcaseoﬂhmageorww'
Cleanliness is a decided advaniage of this smotion because of the
absence of the picker spindle and many leather bells. |
. However, the action is harsher and noisier $han that of tha
cone over pick. The shuttle speed can be increased or decreased by
akermgﬂnhm@ldlheidcrumdthesudelw Ratsmgtho
fulcrurn position will increase the shutlle speed.
3.3.3.1 Seftings of side lever under pick (Clmnaco)

(a) Picking starts when the siey is about 60 mem back from the
_ 53 i




(b)

©
34
(e

®)

()

@

{e)
UN

)

tront dead centre {85° crank shaft revolution) and the plckung
bowl comes in contact with the nose, '

Stroke {.e. movement of the picker when the loom is rotated by

hand depends upon the width of the loom. Picking mechanism
.onthe off side of the loom is given about 5 cm more movement
than to the starting handle side. The length of strokes :.
Reod spacecm 40 44 48 52 56 60 64
Stroke lengthem 27 28 28 29 30 31 31
Picking stick return spring should be just sufficient to bring the
slick back after picking. '
DISADVANTAGES OF SHUTTLE PICKING

The weft is supplied on a smaller. package in order {0
accommodate in a shuttle. Hence the weft replenishments to
be carmried out frequently. . ' -
Welt unwinding tension varies from 25 ¢N to 150 ¢'N from full
package to almost empty package (this aspect is dealt
separately). The high tension at the end of the pirn will, in
ceitain fabrics, cause the selvedges to be pulied in and the
picks 1o be more widely spaced. The reverse effect occurs
immediately a full pim is inserted in the shuitle because the
weft tension is fow. This variation in case of continuous
fitament yam may lead to a fabric defect known as diamond
barre, - : : ' '
The power to operate the shuttle during picking is about one-
half of that to drive the whole loom and is directly proportional
to the cube power of the loom speed. So any increase in loom

speed leads {o dispropottionately large increase in energy

consumption. This is an important obstacle to achieve higher

~ loom speeds with fly shuttles,

Difficulty in the design of efficient picking and checking

‘mechanism is experienced because of the gradual change in

the weight of the pim during weaving. _

In the case of automatic looms it is necessary fo have a pirn
or a shuttle changing mechanism for replenishing the weft.
High acceleration (100 - 150g) and retardation (150 - 300 g) of
shuttle during picking and checking respectively, tend to

- disintigrate the weft package, resulting in occasional

stoughing off, _ .
Kinetic energy possessed by the shuttle as it leaves the shed
is destroyed by friction and impact results in wear and tear of
the picker, shuttle etc. and heat generation, )
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(h)  In the case of multicolour weft insertion there is the nacessity
of a muttiple box motion. This will again limit the speed of the
loom

(i} There is the danger of shuttle flying out and causing serious
injuty to the person neatby. :

() Inalarge weave-room fitted with shuttle looms the noise level
may be as high as 105 dB. Such a high noise level is
undesirable and causes temporary deafness and impedes
communication between those who are working. Table 3.1
shows the damage risk percentage of workers exposed 10
sound level of 85 dB or more, > :

Table 3.1 Damage Risk Criteria

. Equivalent Continuous  Risk percentage

Sound Level (dB) Years of exposure (Age 18 yrs.)*

- 10 20 30 40
85 3 6 8 10
90 10 16 18 21
9 . .17 - 28 31 29
100 : 29 42 44 4

* A 40 - hour week with 50 weeks per year, :
3.5 SHUTTLE BOX AND SHUTTLE - CHECKING DEVICE. ’
The shuttle box shown in Fig. 3.4 is seen on cone over picking

~ loom.-The picker B runs on a picker spindle A which is screwed in

lace by means of a flat spring clip T at the box end. The other end

gf the l;}rrsindie is held by a spindle stud I. The picker is connected to

the picking stick by a strap H. A buffer L composed of several pleces

of leather, is threaded on the spindle between the picker and spindle

stud. It prevents the picker during its forward movement from beating
up against the solid steel stud. : S
~ The olher two important parts in the shuttle box are :

(a) Check Strap; and (b) Swel, . chocking do 'c“

The function of these paris is to act as checking devi
for the incoming shuttle. The shuttle which has been pushed by
the picking mechanism from the opposite end, has to be
deceleraled within a short distance. This is only possible by
effective checking device. Immediately the shuttle enters into the box
it strikes against the swell which is placed in the back of the box,
fulcrummed at one end and kept projected through the gap in the
box back by means of springs as shown in Fig. 3.10 a. The
effectiveness of hinged swells is low, that is why they are not suitable
for high speed shuttle looms. For such looms, floating s_wells as
shown in Fig. 3.10 b are used. These aspecls are duscussq[:l'
in detail in the next chapter. The frictional force between the shuttle
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AUXILIARY g '
HINGED SWELL:
ELL\ SWELL _
- < . \ _
suum.s>& ' - S

Va

PICKER BOX FRONT
(a)
FLOATING
SWELL M;xwiélt_mv
L
) } \
SHUTTLE< “—Hg- ™

L >
/ﬁ l\—BCJX F#OI;T | %

PICKER.

Ab)
Fig. 3.10 Swell Motion
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back and the swell reduces the shuttle speed but the final breaking
action is obtained when the shuttle strikes the picker. However, the
ineria of the picker alone is insufficient to produce the necessary
relardation to the shuttle and some additional means of absorbing
the residual energy of the shultle are required. This is provided by
the check strap K which consists of iwo additional straps, namely
spindle strap J and control strap C.

The check strap passes along the entire front of the sley, linking
up with a similar arrangernent at the other end. It is therefore, seen
that the check strap eases the impact of the. shuttle on the picker.

Fig. 3.11 Chack Strap for Under Pick Loom

in the case of underpicking motion where the picker is fixed to
the picking stick a check strap shown in Fig. 3.11 is provided as &
restraining device. In addition, & ‘buffer, spring loaded, hydraulic of
pneumalic is provided. In the case of hydraulic and pneumatic buffers
a piunger is displaced by the picking stick (Fig. 3.8). .

In some of the modem looms a swell easing motion is used .
instead of ordinary swelis. The function of this swell easing motion Is
that it reduces the prassure of the swaell on the shutile back when the
shutlle is ready 1o be pushed inside the warp shed, thus saving a great
amount of power in picking. Swell easing motion consists of a L -
shaped lover controlled by & pin on the crank am. Research work

~ carriad out with these types of swell is discussed in the next chapler.
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42 COMPLEXITIES OF SHUTTLE PROPULSION

1.

A shuttle weighting about half a kilogram is used to insert a
weft yarn weighing only a few grammes. This is necessary to
overcome the resistance of drawing the wett for the shuttle as
well as to reduce the risk of shuttle flying out.

Since a shuttle leaves a line of weft behind each time it moves
across a loom, a constant diminution of weight and energy
occurs untit the shuttle is emply. ' N
During the traverse of a shuttle through the shed, it does not
move in a straight line but follows a complex path in all the
three co-ordinates with the motion of sley, As the sley moves
from the bottom centre to back centre, the shuitle travels
across, moving back and faling with the sley. At the back
cenire of the sley where a slight pause of sley takes place for
the reasons given in chapter 5, the shuttle simply continues to
move across the loom. Between the back centre ‘and the top
centre, the shuttle moves up and forward with the sley until it
finally reaches the opposite shuttle box. '

* The centre of gravity in a shuttle does not occupy a fixed

position but is constantly changing. if a shuttle is loaded with -
its centre of gravity is at the centre of the mass, every time it
moves across the warp, the point recedes in proportion 1o the

. weight of weft drawn away, because the weft is pulled from the

forward end of a pirn. If the line of force does not pass through
the centre of gravity, then the shutile has a tendency to
revolve. In practice, rotation is checked by the reed and race
board. The shuttle tips are fixed to the shuttle nearer the top
and the front than that at the back and base of a shuttle. By
this the line of force will be above and before the centre of
gravilty so that the pressure is exerted against the reed and
race bbard. ) X : -
Thers is a variation in loom speed (Section 4.8) resulling in
variation in the picking force. - ’ o
There is variation in the rest position of the shuttle (section
4.10.2) due to ineffectiveness of the shuttle checking
mechanism. This also resulls in variation of shuttle speed from
pick to pick. :
Because of the asymmetric position of the shuttle, a side way

. pult of varying inlensity is exerted depending upon the direction

of movement of shuitle,

_. -The shuttle is accelerated from rest to a speed of 10-15 nvs
“in a distance of only 15-20 cm. o



- Considerable research work has been carried out to deal with
the problem of shuttle propulsion. The basic mathematical theory of
shuttle propulsion was first investigated by Vincent {2) and later that
work was extended by Vincent and Catlow (3). Earfier, Hanton (4)
used graphical mehods to determine the velocity and acceleration of
shuttle during propulsion, Thomas and Vincent {5) carried out
experimental studies and compared their resulls with those obtained
from the Vincent's theory with a view to give, the loom designer a
sound footing to optimize the design parameters of a picking

- mechanism. What follows in this chapter are the excerpts of research
work carried out by Vincent, Thomas, Catlow and others io
understand the complexities of the picking mechanism. '

43 FACTORS AFFECTING THE INITIAL SPEED OF SHUTTLE

. initial shuttle speed is the velocity of a shuttle at the instant it

. leaves the picker and starts its free flight. This velocity is very
important for salisfacfory working of the loom. The initial speed of
shuttle is almost equal to the average shuttle speed unless the
movement of shuttle is seriously impeded by the top shed, The
factors which influence the initial speed of shutlle are discussed
~ below with reference 1o most lhucid and comprehensive work by
 Thomas and Vincent (5). ' : '
(a) Shape of picking tappet -

The shape of the picking tappet in contact with the picking bowl

_is the primary factor controlfing the shuttie speed at & given
loom speed. This can be specified in terms of relation between -
the nominal displacement of shuttle (refer next section) and
the rotation of the crank shalt. Higher the nominal movement
of a picker more is the strength of picking. Dots are often
punched on the picking nose ¢ indicate the strength of picking;
higher the number of dots, mote is the strength of picking.

- (b} Loom speed ' -
As the loom speed increases the initial shuttle velosity also
increases but is not strictly proportional to the loom speed.
This means that the relative shuttle speed which is the ratio

~ between the shuttle speed and loom speed decreases as the
loom speed increases. This is due to deflection of picking
device under dynamic conxdition.

{c) Timing of pick '

There is a tendency for a fater timing to give & higher loom
' speed. Hamed and Lord (6) established a comelation relaing
" time of departure of shuttle with its velocity; in most cases the.
“strong picks are late and the weak ones are early, as shown
-in Fig. 4.1, because of the following reasons :
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Fig. 4.1 Relation Between Picking Timing and Shuttle Sp_oe:i .
A variation in the position of lug strap relative to the picking - -
stick. : . o o |

The picking mechanism might be having ditferent amount of

strain energy at the commencement of each pick due to

inefficiency of the checking mechanism. o

Torsional vibeation of bottom shaﬂ.c.iuring nomul running of
the loom caused to change the posiion of picking tappet with

respect 1o picking bowl thus aftering the timings. .

Length of the picking ba.nc_l _ - »
hange in the length of picking band of an over pick loom

:r:du:gs a double effect. It ahers the timing of the pick ap.d

also the position of a nose bit with respect to the ?owl at whicnlc';
the picking band is taut. Shortening of the picking band & a
making no other alterations lead to a marked mcreqse‘h _
shuttle speed. This is a common method adopled‘m @
industry to increase the picking force. However, ttl;l: n: caudenlein is
umt'ndethatthechangehﬂﬁleng@ofpiclalq_ °
nullified by a corresponding changomﬂmpposhonofant_as
bit with respect ta howd .
Swell resistance : o ,
Changes in the swell pressure affect the |nm:al speed of the
shuttle in two ways & - :
Direct effect resutting from changes in the resistance offered to -
the shutile during propulsion. o e
Indirect effect resulting from the variation in the position
shuttle at rest. ’ . :
Thomas and Vincent have found that when the shpftle u:
inserted manually to nullify the variation of t'a_sl position o
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shuttle, an increase in swell pressure increases the initial
shuttle. apead marginally. The explanation is that the picking

mechanism is placed under strain by swell resistance, and

when this strain diminishes suddenly there remains an
unbalanced force which is available for accelerating the shutle.
However under normal working condition of a loom, with an
increase in swell pressure, there is a corresponding decrease
in the initial shuitle velocity becasue of variation in position of
the shuttle at rest in the shuttle box (7).

() Mass of the shuttle
The effect of mass of shuttle on the shutlle veloclty
insignificant. However, it has been observed that with higher

~ mass, there is a tendency fo late p;cklng
(g) Height of picking bowl

- Raising the picking bowi of an overpick loom withln the linis
set up by the makers (1-3 cm). reduces the shuttle speed.

(h) Distance of picking tappet from the picking shaft '

: Shuttle speed is inversely proportional to the distance of
picking tappet to the picking shaft. As the distance reduces,

ﬁmwﬂlbealargermreasemlheangularmementdllw T

: picking shaft. -

(§ Posltion of buffer
No significant effect is found as long as it does not interfere
with the picking. _

() Initial gap between picker and shuttle

With sandand nose bit the fall in shuttle’ velocﬂy is considerable
“when the initial gap exceeds 2.5, cm.

44 NOMINAL MOVEMENT OF SHUTTLE-

The nominal movement of the shu_tt-le. as defined byVinm

(2) is the position of the shuttle for a given crank position occupied
by the shuttle when the loom is turned over slowly by hand, Thus

profile of the cam gives the nominal movement when ali the flexible

~ parts of picking mechanisam are rigid. Thus nominal movement of
the shuttle is same as that under static condition, Tappsts are
designed with different types of nominal movements.

Linear cam, S=ph
Parabofic cam, S = q@?
Polynomial cam, S = p + g + r? . -
Where S = Nominal movement of shuttle and plcker
6 = Angular rotation of crank shaft |n degrees
p, q, r = Constants.
© 82

The nominal movement of the shuttle differs from the actual
movement, because under the latter condition the mechanism is not
stitf and deflections of the flexible parts of the mechanism e.g. -
picking stick, picking strap, boltom shaft etc., lake place For
example, for a linear cam the maximum velocity oi a shuttle is twice
that of under nominal condition. The actual displacement of shutile
can be calcutaed by using Vincent's Theory.

45 THEORY OF PICKING

L DAMPER | 5

Fig. 4.2. Spring Mass System

Vincent (2) represented the picking mechanism by a s;mple
system as sho&vn in Fig. 4.2 which consists of a weight M lying on
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a smooth plane with one end atiached 10 a spring héving a stifiness
A. For simplicity, he has ignored damping. '

FOIEe = A (S = X)iovirersiomiienmamnnnsemsnenecress s snssssssnnsnsessenessfie 1)
FOTCB = MX" covcvenrsmsermsensssssssssmssssrssneessemesssssesneosnssoesond2)
80, MX® = & (S = X)ovvrrieirervsusrrsnconeesssnnsnrmesssssssssssnssossesnennsd8.3)
Where, M = Mass of shuttle and picker '
~ X* = Actual acceleration of the shuttle
X = Actual displcement of the shuttle
) = Stiffness of the system.

. 8 = Nominal movement of the shuttle i.e. function of @
~ depending upon the shape of picking cam.
8 = Angle in radians through which the crank shaft has
. rotated since the movement of the shuttle began.

- Eq (4.3) can be written as : X" = (A I M) (S = X)oowrssoserervnns werfd.4)
OF X* = 7 (S = X)rowresressuressirsmmsrsssssncs wrimsneseses {4.5)
Where n = (A / M)*2 ' h

~ The quantity n expressed in number per sec may cdnveniently
be expressed as alacrity of the system (The fomm was orginally

suggested by Dr. P. S. H. Henry of Shirley institute, Manchester).

Alacrity is a term which expresses the degree of rapidity with which
a shutile responds to the picking stick. it is related to the natural
frequency of the picking mechanism. The alacrity of the two side of
the loom is not same because on the off side of the loom
considerable bending and torsion of the bottom shaft take place. Due
to this profile of cam on one side has to be different from the other
side so that the picking force from the two ends can be maiched.
- That is why stroke length of picking stick on the off side of the
Cimmco underpick loom is more. '
: The equation {4.5) is a differential equation which can be
solved as shown in Appendix-fl o get the equations of motions for
displacement, velocity and acceleration. Equations of motions for
linear and parabolic cams are as follows.

4.5.1 Linear Cam

Linear cam having a nominal movement of S = pet has a.
constanl nominal velocily and found on cofton and rayon looms.
Equation (4.5) for linear cam can be expressed as :

X' = ¥ (p0 - X) = ¥ (pak - X) - 4.6)
Where, @ = Angular acceleration of crank shaft ; t = time
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" The equation (4.6) is solved (Appendix-ll) considering the
initiat condition X, X' = O at = 0 to get the following equations of
motion.

Under nominal condition,

Displacement S = PO ccernrrreerersssssanoserasasssarssess (4.7)
Velocily g = PUD.reienermmsesranstersssrassoneansasarsenecsasas (4.8)
Acceleration S" = 0. ER— f(d.s)
Under actual condition, - N
Displacement X = p (1 = Sin Bt/ N)aeceerunccenionns (4._10) —
Velocity X' = po (1= COS Mscrarmrnirasuienses “f"’
Acceleration X* = PN SIN Nonncrersssnrsassicaronss (4.12)

Equation {4.11) indicates that maximum velocity of 2pe whc:
is double of the nominal velociy po [Eq. 4 .8) takes place
time t = x / n. The displacement of picker when the shuttle leaves,
that is, stroke of picker, is x po / n. . o

imum acceleration of pan occurs after a ime O
i.e. h:l:w wam:xthrough the acc_elei:ation period. From jhe above
equations, there are two points of interest :
a) The total time for the movement cannot exceed a very smell

takes place automatically and makes il impossible to ufe'jl;
whole of the distance avaliable in the shuttie box ?rm
- movement. Because of these fimitations, this type of camis
suilable for high speed looms. ‘ eriod
hough t . ist for a
b) Al hthemovemrtdththmaypmcs!
) longer than a/n, bul & has™no further effect on the shuttie
speed. - '
the maximum
Catlow found out the relation beween
acceleration and alacrity (Fig. 4.3). Low n\:lalue bnog' ss:::::mm
acceleration takes place from a Iow alacrity and a e
So, the best resulis with a linear cam can bed ::a cﬁty)mand
the mechanism is relatively elastic (Le. a.bw value A o
the stroke operating over most of the distance Is a )
shuttte box. |
45.2 Parabolic Cam _, . .
Parabolic cam (S .= q €°) is having a constant J:g:ﬁ
acceleration and is used on many cotton and rayon bomsd o of
with a linear movement fi.e. 8 =p8 + o). Equaho: of o
this cam under nominal and actual conditions are ollows‘ 3
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Fig. 4.3. Infiuenceof the Alscrity on the Main Movement Characteristic
Under nominat eondition ' - '

Displacement S = qa?® {413

Velocity "8 = 2qeft '

{4.14
Acceletation 5 = 2 S §4 15;
Under actual comdition- o T
Displacement, X  =qu?[#-2 (1 -Cos nt/n*)]......[4.16)

Velocity .' X = 290" (1 = Sin M2 0).ccinenniererernn(8.17)
Acceleration X' = 2qut (1 - Cos ) 4.18)
With this snovement, the acceleration X* is never ntaiive :

since 0 < {1 - Cos nt) < 2. The actual velocity X' has no maximum
value but continses to increase as long as the cam operates. The
actual acceleration reaches & maximum vale of 4qa* after a' time
lapse of &/n. Fig. 4.3 indicates that the maximum value of
acceleration with parabolic cam is comparatively fower than that of
linear cam under similar conditions. The alacrity of the system has

no effect with strake of the system as with the former cam (Fi '
Maximum value of accleration is about 60g and falls to é rlgm?mst?r{'l
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value of about 40g when, n = 80 s Catlow and Vincent {8)
theoretically investigated several alternative forms of nominal

movement with the objective to minimize the maximum accelerating

force consistent with a particular projection velocity. They showed

theoretical optimum conditions are. achieved with a curve giwing

actual acceleration in a sinusoidal movement X" = A Sin Kt., where,

A is the maximum acceleration and K is a constant controlling the

time. Catlow (9) selected the most promising one for further -
investigation. By working on this it was found that a polynominal cam

in the form of S = pd +q9'+r9°givesanmchclosarapproach'to

uniform acceleration. These types-ef cams are now-a-days used for

cone-under pick mechanism.

46 EXPERIMENTAL STUDIES OF SHUTTLE PROPULSION
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" Fig. 44 Nominat and Actual Movements of & Shuttl

Thomas and Vincent used optical rnethqd to plot the
displacement of the shuttle during picking and checking »feuh respect
to the angular position of crank shaft and a time scale with the foom
running at full speed confirms the validity of Vincent's theory of

shuttle propulsion. Resulis shown in Fig. 4.4 show that for q'li':ear
cam the aclual and nominal positions of the shuttle are coincided

initially, reached a maximum separation of 7.5 cm ‘after 0.0152s
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i.e. x/ 2n s where, n is the alacrity and coincided again at 0.0305s
i.e. n / 2n s at which the maximum shutlle speed is attained.

_ Initiatly the rate of movement of shuttle is very stow, when the
maximum acceleration has taken place, the shuitle has moved only
about 20% of its acceleration siroke. This lagging is due to the

deflection of the flexible parts of the picking mechanism. These

dellections cause strain energy to be stored in the system prior to the
flight of shuttle. Some of the strain energy is transferred into the
shutile giving a higher velocity than that under nominal condilion.
Thus, the picking takes place in two stages.

(a) ~ In the first stage of shuttle acceleration from O to »/2n s

stresses and strains are built up in the picking mechanism- the
picking band or lug strap streiches, then the picking stick

bends, and the boitom shaft twists. This is because the picker -

is trying to move more quickly than the shuttle.

" {b) inthe second siage of shuttie acceiération (/2n to x/n s) the

~ stressas and strains diminish and eventually disappear when
the shuttle leaves the picker and the nominal and actual
displacement curves cross al n/n 8,

. Thomas (5) compared the second stage of the picking to a
catapuit in which the projectile represents the shuttle, the leather

part of the catapult represents the picker and the rubber band -

represents the flexible parts of the picking mechanism. When the
rubber band is stretched, and released, the force due to stretch
causes the leather and the projectile to gain speed until the missile
is projected and the rubber band becomes slack. in the case of

picking system, the fully stretched rubber band comresponds to the

positions of maximum lag at #/2n s,

A study of the nominal and actual movements of a Shuttie’

gives a befter understanding of the behaviour of the picking

mechanism. For a loom designer this is very important, although &

does not have immediate practical application in the weaving shed.

The true behaviour of the shuttle and the theoretical values obtained

by Vincenl's Equation may show some discrepancies (7, 10)

because of the foibwmg aspects that have not been oonsadered in

- the equation.

(i) Resislance offered due 1o swell pressure is not considered and it
also ignores the gap between the shutile and picker, if any.

(ii} The impact force and jump condition are not taken into account
in the theory. Jump phenomenon is the separation between the
picking bowl and picking tappet after the initial contact, -

- (ui)Sﬁf!ness of the system measured under the static condition and
massoﬂhepmkerandtheslﬂﬂeusedinﬂwﬂworydoesrd
represent the actual condﬂlon. '
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(iv)lt is assumed that botiom shaft conll\ues to rotate at a constant
speed during propulsion but in practice it varies considerably. This
aspect has been discussed later on. Later Catiow {2) improved
the simple theory of Vincent by taking into account the vanauon
in bottom shaft speed during picking.

4.7 STRAIN ON THE PICKING STICK DURING PICKING |
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Fig' 4.5 Strain on the Picking Stick during Propulsion of a Shuttle

Strain on the picking’ stick can be measured hy using strain
gauges and pholo elastic techniques (8,10). Strain is maximum at
the fulcrum and minimum at the free end of stick; that is why cross-
section of free end of the stick can be reduced without any danger
of over siressing during acceleration period, Maximum stress is not
during acceleration of shutlle but during checking of picking sfick
when it collides against buffer as shown in Fig. 4.5. According to
Lord (10) following the first collusion the stick bounces away from the
buffer, reverses its direction of movement so as to move lowards the
cloth selvedge, makes a second collusion with buffer and then
returns to its rest position. Because of the movement of sley, this
double blow gives double markings in case of an undemick loom on
the picking stick buffer. These various blows set up considerable
bending, torsional and longitudinal vibrations in the system which
Create considerable noise. :

4.8  VARIATION OF LOOM SPEED DURING PICKING

Measurement of cyclic fluctuation in loom speed during each
revolution of the crank shaft indicated considerable variation

- especially during picking. Lord and Mohammed (11) have measured




the instantaneous speed using a loom phase meter consisting of a *§
seismic disc which has been running at an instant rotational speed
equal to the average loom speed, and the angular displacement of
the main shaft has been also measured. The diffarenciation of the -3

curves derived from this gives the variations in loom gpeed. It has

been found that the variations are irregular and do not repeat :_-\
exactly, They show that though the overall variation is mainly due to

the oscillation of the sley, the picking mechanism also affects the
overall pattern. Not only energy is extracted from the system but
some of this is later returned by some means or the other as shown
in Fig 4.6. This is much more prominent when the shuttle is propelled
from the off-side of the bbom. By progressive disconnections of
various mechanisms, the coeflicient of irregularity of crank shaft as
found by Lord and Mohammed {11} is shown in Table 4.1. Coeff. of
irregularity = (Maximum speed — Minimum speed) / Maximum speed.
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Fig. 4.6 Variation in Loom Speed for the Complete Loom and -
: without Picking Méchanism '

' Table - 4.4 Variation of Loom Speed
% Coeff. of ireguiarity of crank shait

Loom state - ~ Picking from Mean speed
' Onside | Off side (rpm)
Loom Complete 236 246 154 -
Loom without ' : . -
picking mechanism 194 ° 17.2 168
Loom with shafts only 44 40 . 162

70

49 POWER CONSUMPTION DURING PICKING
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Fig 4.7 Vetistion in Input Power to the Loom Dliv\ing Motor
Mohammed (11} has measured the instantaneous power on a
foom by using Hasl e)ﬂecl device. It is a semiconductor magnetic
“circuit which accepls two input electrical currents and produces an
output voltage in proportional*fo the input voltages and currents to

“the loom. So the output of the multiplier is propostional to the

ical | supplied 1o the loom. The output is fed to a UV
fm' m‘a":gws that the majority of the sinusoidal variation
is found 1o arise due 1o the reciprocating motion oi the heavy sley
and a considerable amount of power is dissipated in this way. The
picking mechanism cause there shap peaks. When the shuttle is
added, both the magnitudes of the peaks and gene(al level of power
are considerably increased. There arc dilferences in shapes__o( the
curves as the shuttle is ravelling from the on-side 10 the off-side and

1



vice versa. The curve relating lo shuitle travelfing from on side to the
off side indicates a tendency for a double pick whereas the other one
shows ‘a multitude of pulses. :
The effect of picking alone is shown in Fig. 4.7, where the
lenglh of time neceded for the loom to recover from a pick is also
“shown. The continuing oscillation noted when picking from off-side is
because of bending, lorsional and longiludinal vibrations of the
bottom shaft.

4,10 SHUTTLE CHECKING

4.10.11deal Shuttle Checking :
The four conditions that an ideal checking system should fulfil
are (5, 7). - : -
(i}  The shuttle should come to rest in contact with the picker at the
~ same position in the shuttle-box after each pick. '
(i} The maximum value of retardation should be kept as smali as
possible, . _ - '
(i} There should be a certain amount of impact between the
shutlle and the picker but that should be as small as possible.

" {iv) Kinetic energy of shutle entering the shuttle box should be
conserved.

The first condition aims at ensuring the shuttle velocily on the .-

following pick to have constant value. In_ addition on aulomatic
looms, it also aims 10 reduce the length of yam left on ejected pirns.

The second condition aims at avoiding sloughing off the weft

package. ' _

The third condition aims at preventing the intial gap between
the shuitle and the picker, to have a uniform shuitle velocity on the
subsequent pick as well as 1o reduce the heat generalion, noise level
and wear and lear of the picker and checkstrap. .

The fourth condition aims 1o reduce the power consumption by
utilising the conserved energy during picking. -

It is shown later that conventional swells hardly fulfils the
above conditions. : . : ' :
4.10.2 Movement of Shuttle during Checking

A systematic study of shuttle checking was caried out by
Thomas and Vincent (5) by obtaining the displacement/time relation
for the shutlle during the course of its checking in the shutlle box. On
a conventional loom, shutlle after entering the shuttle-box at a very
high velocity (10-15 nvs) is brought to rest within a short distance of
15 to 20 cm by means of combined action of swell, picker, check
strap/buffer elc. as mentioned easfier. It has been accepted by many
research workers (hat retardation of a shuttle by a conventional
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Fig. 4.8 Shuttle Velocity - Time Curve during Retardation of a Sh::tl;e
ivoted swell takes place in two stages. Firstly..s?aell alone
?etards the shuttle 10 a small extent and secondly: combined action
of picker, swell, buffer etc., brings the shuttle to rest. The velocity-
fime curve during checking can be divided into four zones (5, 7.
Referring to Fig. 4.8, inthe firet zone extended from Ato 8, the.
shuttle has enterad tha shutie box but does not come in contact
with the swell. In this zone there is very little drop in the shuttle
velocity contributed by the friction between the shuitle wall and the
shuttle box. In the second zone from B o C, the shuttle s.trilfes the
swell and is in contact with it for a short duration. Due to this impact,
shuttle velocity is dropped by about 10-20% for uncontrolled swell

dependi the magnitude of swell pressure, confi
vl shape of ?wéll covering, mass of shuttie and swell,

swell, shape of shutile,

guration of

initial velocity of shuttle and contact ime between the swell and the
shuttle. Once the swell starts moving, i continues to move because

of its own momentum and in the third zone from C 10 D, a break of
conlact between the swelb and shuttle takes place and there is
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' increases the bending of the shuttle wall and fesulting in permanent

distance of about 2 cm and retardation value is very high (1.5 - 2.0
km/s?). This peak retardalion is the serious draw back of a
conventional loom since it causes wear and fear of the picker, shuttle
etc., and generates considerable noise, vibration and heat. i is also
a potential source of disintigration of the' welt package. The position
at which the shuttle is brought 1o rest is varied between 1.5 03.0 cm.
With controlled swell, retradation is uniform and #ts value is
much lower than that of an uncontrolled swell (Fig. 4.10). it has been
observed that minimum value of the retardation is obtained when the
shuitle just reaches the picker, that is, retardation is eflected by thé
swell alone. if the swell pressure is increased above the value
necessary 1o achieve this, then retardation takes place over a small
distance and reaches a higher value. On the other hand, i the swell
pressure is reduced, impact of picker occurs and this ‘also leads to
a higher value of retardation. Because of precise seftings required
for the conirolled sweli to have a low retardation value it is not widely
used in the industry. Further the retardation by swell along raises
problems of heat dissipation which is aggravated if the swell is
covered with high frictional material. If bare metal is used, the
prussure at the side of the shutlle needs to be increased, This

distortion of the shuttle {12). The remedy of thickening the walls of
the shuttle reduces the weft capacity and is self defeating to the
extent that the mass of the shuttle is increased and there is more
kinetic energy to be dissipated. The other problem to check the
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Fig 4.10 Retardation of a shuttle on a Loose-Read Loom with.
Controlled Swells
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shuttle by means of a swell along without any impact with the picker
is that-if ihe speed of the shuttie is low on entering_the box owing to
obstructions in tha shed or subnormmal initial speed, then condact with

the picker will not be made and the next pick will be defective. From =~

checking point of view the fast read is superior in that a larger

fraction of the unchecked speed is destroyed before the impact with

the picker and this is because the swells on fast reed looms are
longer than that on loose reed looms due fo the absence of the box

flap. Moreover the swells combined with the slop rod mechanism

provide a more effective checking than the simple swelt on the locse
reed loom. ' : '

4103  Effect of certain Parameters on the Retardation of -

Shuttle with Different Swells. _
4.10.3.1  Swell geometry ' :

Ashour and Poonawalla (13) have studied the effect of various

parameters on checking by means of a Shirley Accelerometer using
eight swells each of 24.13 cm long and five of different shapes and
four different coverings. Particulars of these swells are given in
Table 4.2 - '

Table 4.2 Particulars of Swell Used by Ashour and Poonawalla
: - Box sefling = 0.238 cm. '
~ Swell Lt Checking Covering  Coefficiant

G)'l'ImCJOIUJ)’

{cm) distance (cm) Materiall  of friction
0476 - 1651 ~ Leather 0.34
0.635 5.36 Leather 034
0635 8.39 Leather 034 |
1.111 13.97 Wood 0.23
1111 13.97 ' Steel 015
1.111 1206 Leather 0.34
1.111 13.97 ~ CN 889 0.37
- Armstrong® :
H -t 12,06 " CN 889 0.34
' Armsirong®

*Armstrong cork loaded synthetic swell covering.

“They have found considerable improvement in the finearity of

the velocity time curves from the swell C compared 1o swell A, thus
reducing the peak deceleration value, in contrast with former. The

later has a gradual lift and its nominal pressure is inffective because
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- of its short checking distance whereas the swell F whose checking

distance in between A and C bt having more lift is very efficient. it
reduces lhe velocily of the shuttie by 40% compared to 30% for
swells A and C and 15% for swell B :

4.10.3.2 Swell pressure

Talukdar (7) has found that contact time between swell and
shuttle increases with an increase in swell pressure znd the shuttle
velocly is dropped by about 10-20% depending upon the amount of
swell pressure and initial velocity of the shuttle, at higher pressure of
38.3 N and above i, is about 19% as shown in Table 4.3.

Table 4.3 Effect of Swell Pressure on Retardation of Shuttle.
Swell Spring stiffness- 18.25 N/cm; Loom- 110 em R.S.
Cimmco Automatic loom - Loom speed {180 ppm)

Velocity of shuttle . - Peak retardation = ..
Swell : m's Reduction in _ jory/s? '
Pressure | Before After velocity Swell Picket
N contact | contact |of shuttle % etc.

with wilh

swell | swell : .
245 945 8.00 16.34 1020 1.65
285* 9.90 8.80 1110 0.25 2,20
334 9.35 8.30 11.22 (020 | 180
383 8.90 720 19.10 022 1.31
422 8.70 710 1839 - | 020 0.90
471 810 | 655 1913 025 0.60

* Nomal setting on loom, o L
Table 4.3 shows that the effect of swell pressure on the
retardation of shuttie dus to swell alone is very limited and maximum
retardation due to swell alone is about 0.25 km/s?. Ashour and
Pocnawalla (13) have also observed that incr.sase in swell pressure
by 90% brings only 15% increase in the efficiency of checking. This
is because of the following reasons. - .
) The reaction force generated by the impact between the
shuttle and the swell almost acts in the direction perpendicular
1o the line of movement of the shuttle, :

i) The damping force which takes place due to rubbing action of
“ swell spring the friction at the fulcrum does not increase m
proportion with the increase in swell pressure.
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4.10.3.3 Swell inortia :
Grushin et al (14) have found that checking is more effecl

~ with swell of higher moment of inertia, for example a swell having
moment of inertia of 0.0262 kg/m?, 54% of the kinetic energy of 4
shuttle is absorbed in the shuttle box whereas in case of moment}
inertia of 0.0111 kg./m? only 34.1% of the Kinetic energy is absorbed
The maximum displacement of the swell increases with
ncrease in the swell moment of inertia but contact time decreas oy
The plain swell with higher inertia in conjuction with a higher swé
pressure gives better performance (13). E
4.10.3.4 Swell covering

Metwatly (12) used four different coverings viz; leather, wood,

rubber layer between leather and wood and steel and found thal§
maximum setcadation is possible with steel face’ in spite of its lowd
coefficient of friction and the short contact time. This is associated]

with a high kinelic energy imparied to the swell by the impact

is a function of coefficient of restitution, Table 4.4 shows some of

- Metwally's mesulls and these have been manipulated 1o show t
telative impostance of the f; . . :
Table 4.4 Factors in Conventional Shuttle Checking -

Type of Relative| Relaiive | Reiative. | Ralative { Ralative

Swell time of | coefficient | swel | maximum] change in
: "fcontadt | of friction | mass | shuttle shuttle

: decelera-| valocity .

. tion .

Wood 1.0 1.0 1.0 1.0 1.0
Leather Covesad | 1.0 234 110 136 - | 310
Rubber layer: _
batwaen leathver | 2.84 1.7 1.20 0.68 1.28
and wood .

Steel faced 0.50 0.43 1.60 270 | 1.36

(ANl units are arbitrary and are only intended for comparison) -

4.10.4Theory of Conventional Checking

. ‘Morrison (15) has made an attempt to analyse theoretically the
shutite checking on a fast reed loom. According to him the swelt
system is a spring mass system and derived the following equation.

VIV, =t —20(n+ ) (L/TY L/ V)Y M7 m)nee. {4.19)
Where, V, = Shuttle speed before contact with swelil. '
Vv, = Shuttle speed after contact with swell,. -
B = Coeflicient of friction between the shuttle and the
box front. '
i, = Coefficient of friction between the shuttle and the swell.
L = Lifl of the swell.
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(i) the ratio of the effective mass of the stop rod system to that of

T = x (MWK)¥? = Duration of contact between the swell and shutle.
M = Equivalent mass of swell, stop rod and stop rod finger.

K = Equivalent stiffeness of the systems |

m = Mass of shutlle. _

if the total elasticity of the system is appropriately chosen, the
frictional reduction in shuttle velocity would depend on :

() the frictional coefficients of shuttie on the working surfaces;

shuttle; and : _ y
i) the velocity ratio between the shuttle motion and swell Ilﬂmg_
Lord and Mohammed (16) used a simple mathematical mod;;
by splitting the swell system into two paris : one acting o ogets;‘ w
of shutile and the other on the opposite side and‘assummg oth ¢
them acling on the same way. Finally they der_/wed the following
equations. . o B
A Vs / Vs= {(146) p Mb}/ (Ms + 8 MD)uecrrincccnriirainnne resestasasrasees (f.20)
Where Vs= Initial velocity of shuttle before impact.
AVs = Small change in velocity of shuttle after impact.

i = Coefficient of fricfion between the shuttle wall and _swell.
Ms = Mass of shutile '

Mb = Mass of swaell

e - = Coefficient of restitution.

They have also given the impact equation at the instant
between shuttle and picker which is as follows :. i
A Vs / Vs = {{(1+€) Mp] / (Ms+Mp} .. ..................... {4. \
Where, Mp = Mass of picker and other notations are same gs in
Eq. (4.20) _ _ |

ison i itict it is based on
Model of Morrison is open to criticism because
the assumplion that all the deceleration produced by the swell resulls_
from friction only, this means in the absepce.of triction, 'madddwm'tion
produce no loss of velocity of shuttle which is unrealistic. lpda_ ecll o
idealized curves of stop rod and swell movements consicer

Morrison do not give actual picture. o .
Gorkov (17) considered a more realistic model in which

i i iz. (i) impact checking,
checking system is broken into three pa.ﬂs viz. (i) impac ;
(i) fron!gl gl'fecking. and (il tateral checking. He derived an equation
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relating the angles of impact (L1), angle after impact B) coeflicient

+ of restitution {K) and coefficient of friction (1) during impact

*  Finally, he derived the following equation to determine the

velocity of shuttle after nth impact. .

Vn =Vo l(z " K, " (Cos a, / Cos By (Cos B,/ Cos.a,)....... SN
(Cos B, 1/ [Cos e SN S— 22)
. Where Vn = Velocity of the shuttle after nth ireece o
ek tle after nth impact
Va = Initiat velocity of the shuttle
2 = Number of impact ' S |
K Coe!fieam fmem. of restmm_qn between the shutile and the
- K, = Coeffiacient of restituti he '
Kz Coon .Of res'mu_tl_on. between melsm‘z_m'd the
4.11. WE_FT TENSION DURJN | PUL '
RETARDATION OF SHUTTLE ¢ PROP"JLSEON AN'D '
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Fig. 4.11 Weit Tension Variation durinﬁ & Loom Cycle
The magnitude of the tension in the wft immediately before it

shutlle-eye is having a steady tension. The moment picking begins,
the yam is slackened and its tension drops to 2ero, and remains at
zero untd alt the slackness jn the yam is taken up. At some point the
welt begins 1o be wilhdrawn from the shuttle, the tension then rises
rapidly 1o its high vaiue and then fluctuates rapidly dusing unwinding.
The magnitude of the tension level when the shuttle is in free flight
across the loom is determined by the nature of welt, the internal
fiting of shuitle, shuttle velocity, asymmetric position of shutlle-eye
and so on. The weft lension across the free flight of shuttle is known
as the unwinding tension or running tension.

When the shuttle is checked, immediately the tension begins
to fall. The rate at which the tension falls must depend, to some
extent, on the efficiency of the shuttie checking amangements in the
shuttiebox. Obviously, i the shuttle rebounds from the picker, the

tension will fall 1o zero. The actual tension in the weft immediately

before i is trapped by the warp threads, known as retained weft

tension, will depend not only on the running tension, but also on the
position of the foom cycle, at which the closed shed occurs. -
Anolher special feature of weft tension traces for the

conventional fooms is the difference in duration of the unwinding

tension plateau between consecutive picks. The difference results -
- from the asymmetiic position of the shultle eye creating different

lengths of slack yam between the selvedge and sinsttle eye (21).
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The tenion in the yam-while the gisi does.

ot o - - shuttle is in either box,
miyh:trata;c between picks. There are tension peaks -
them'rhis il eral contraction of fabric as the reed leaves
shed. may be seen in the weft tension traces starting

from the point where beat-up takes place. A secondary effect here '
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' BEAT UP
MECHANISM

5.1 FUNCTION

The function of beat up mechanism is to push the weft thread
that has been inserted across the warp threads in a shed, upto the

~ fell of cloth. Fell of cloth is the position of the last pick in the cloth
woven on the loom. _ L -

a. REED CAP, MEED

=<

ker
[
ol
0

" Fig, 5.1 Sley Mechanism

- SLEY SWORD

e o /—/—

-
ROCKING
SHAFT

. The beating up of the weft 1o the fell of the cloth is carried out
by the reed which is fixed on the sley by means of a reed cap as -
shown in Fig. 5.1. The sley mounied on two sley swords, each sley
sword being fulcrummed on the rocking shaft, receives its motion

from a crank on the crank shaft through a crank am as shown in
Fig. 5.2. ' B '

In technical terms, a sley mechanism is a four bar linkage -
mechanism as shown in Fig. 5.2b. O, O, is the fixed link (loom
frame), O, A is the crank, A B is the coupler, known as connecting
arm, O,B is the rocker, known as sley sword. The positions and
dimensions of these links affect the sley movement.
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CONNECTING

- CRANK ARM

SLEY SWORO—— -

o

Fig. 5.2 (a) Connecting of Crank, Crank Arms and Sley Sword
52  KINEMATICS OF SLEY _
Kinematic analysis is the study of displacement; velocity and

acceleration etc. of a mechanism involving only two physical
dimensions viz. length and time. This analysis ean be done by (a)
graphical method and (b) analytical method. The first method
involves a lot of graphical construction and so chamces of introducing
errors are very high, especially, while measaming the relative
positionsoltwopoims.l-lamon(nandLord(Z)usedasimp!e :
analytical technique to calculate the displacerment of the sword pin
from the beating up position with respect to ceank shaft rotahon
They assumed that the point B in Fig. 5.2b mowves along a straight
line rather than in an arc (since the radius OB is very large as
compared {0 crank) with respect to 8, and the anguar speed of loom
is constant. : i _
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0, 0, = Fixed ink, 0, A m Crank

AB = Crank

Fig. 5.2. (b}

am, O‘B_-Skymm_gg.w

:: D Anole of fixed nk with respect 1o horizontal
6 . of crank with respact 1o horizontal
bs - Angie of crank am with respect fo h iz
A WOfshysmdmmmwhnmtai

x=r+‘-;r'c°saa*fCOsea

. =l’(1-—00893)+| (1""“00891)

from beginning of its stroke. point

t = length of crank
I =leng.: of comnecting rog
8, = crank angle with respect of

Sley Mechanism as a Four Bank Linkage Mechanism

B ie. displacement of sley

8, = angle of connecting rod wi
o 9 fod wah respect 10 0,8

| Againh-rSinB?ﬂsinea
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dead centre pasition ie.08 {radius), |

- where, h = Pempendicular distance of point A
Sing,=(r/l)Sine, o
Cos 9, = (| - Sin? 9,)*?
=(e/1) {QIeR-Sin? 8,12 i (52)
Substituting Cos 6, in Eq. (5.1), we get
Xle=14(/l)-Cos6,-{(I/r)~Sin?0,)" |
o, X=rft +{t/)~ Cos 8, = Mj.ocooeoncooeeccenc (5.3)
where, M = (1/1) ~sin 28, ‘
X s@r[Sin 8,+(Sin? 0,/ M)]

o, X=wor(Sin 0, +(r/21)Sin20,)....... (5.4).
Since, Sin? 6, is negiigible as compared 1o (¢ /| }?
X =a1{Cos 6, +(r/1)Co8 20, Y (5.5)

But in practice, the sword pin moves in an arc of a circle and
is placed at the top or bottom of the horizontal line of the crank
centre. Ray et al (3) observed that, these assumptions are valid for
looms upto about 200 cm wide, but for wider ooms, Raven's (4)
complex conjugate method or Chace's Vector {5) method should be
used which takes into account all the four links and their positons.

Oisplacemant

V- OmAL 15m/s 2

A wmse?

LIS

1.Om/s

— KINEMATIC MOVEMENT OF SLEY
| eem==SWMPLE HARMONIC MOVEMENT

_Fig. 5.3 Kinematic Movements of Sley

The positions and the dimensions of links affect the movement
of the sley mechamism. The extent to which it deviates-from simple
harmonic molion is known eccentricity of sl_ey.__ Typical

87




displacerent velocity and acceleration diagrams of a nonautomatic
loom is shown in Fig. 5.3; for comparison the simple harmonic
molion diagrams are also shown by dotted line.Because of
eccentricity, the sley moves at a faster speed during beat-up and a
slower speed during shuttle flight.

- 83 SLEY ECCENTRICITY RATIO 'e'

The sley eccentricity ratio ‘e’ is referred to the ratio r/l, where
ris the radius of the crank circle and { is the crank arm length. This
eccentricity ratio can be changed as per the loom design
requirement. High sley eccentricity facilitates the passage of shutile
in wide width looms and also tends to increase the effectiveness of
beat up of weft. By increasing the eccentricity ratio the sley could
be made {o remain longer nearer its most backward position thus
giving. more time for the shuitie flight. However, increasing the

~ eccentricity ratio increases the forces acting on the sword pins,
cranks, crank arms and to some extent on the loom frame resulting
“in excessive vibration. It is, therefore, necessary to manufacture a
more figid loom frame and robust loom paris. This of course
increases the cost of 1he loom. -

Table 5.1 : Eccentricity Values

Make ofthe | Loom Type Width r L] e =l
Loom _ : cm em | cm
Saurer Cottontappet - | 110 | 6.25 | 15.0 | 042
Loom automatic - '
Ruti Loom Cotton dobby 110 6.99 [27.941025
. automatic ] :
CIMMCO | Cotton tappet 110 667 |29.53{0.126
_ automalic i '- ,
~ Picanol Loom | Cotton dobby 110 | 72 | 324 ]0225
' aulomatic '
Northrop Cotton automatic | 110 | 6.35 |30.48/0.208
Prince .| Rayon tappet 190 333 | 229 }0.145
. shuttleless . Ct
Northrop Wide loom tappet | 320 108 | 203 | 0.54
_ , automatic
Cooper Cotton 90 5.08 |30.48[0.167
o non-aulomatic .
Butterworth | Cotton : 230 | 8.89 [21.59[0.418
. non-automatic _
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rtheop blanket foom, with a reed space 3.2 m and a loom
speedricf) Bsm;’icksfmin has an eccentricity ratio of 0.54. The higher
catio is obtained by a shorter crank arm and a larger crank radius.
in the case of some normal width looms the crank radkus varies {rom
& 10 8 cm and the crank arm length from 15 1o 34 cm. However, the
length of the crank arm has to be considered according to the
pumber of heald trames provided by the shedding mechamsm.. A
dobby shedding motion can be designed 1o controt up to 28 heaki
frames. Similarly a wider loom weaving heavy fabric requires thicker
frames for operating the heaids, which means more space pelween
the sword pin and the crank shaft, an way of increasing this space
without affecting the eccentricity ratio is by having large sword ears.
Table 5.1 shows the eccentric ratio of different looms. _

5.4 SETTING _ - ) -
(a) The sley is nomally set at such a height that a line

- drawn through the extreme sword pin position wikt pass the axis of

ank shaft as shown in Fig. 5.4. However, in centain special
::Zes:sr where larger dwell of the sley is required for the shuitle
traverse, the crank shaft centre is lowered tfgbwumthe iﬂel ot

b} The rocking shatt should be set in such a position

the lwg s);ley swords are vertical when the reed touches the c:glta ::
This position will enable the beat-up force exeried on the ¢ 2
along the warp line and the reed will not exert an upwar g
downward cutting action on the weft. This selling vl also alki‘w A e
race board to closely follow the angle formed by the bottom line
the warp, and thus providing a smooth traverse of the shuttle during
its flight across the warp. ) : N
{c)- The two crank arms should be of exact length. The pick

spacing will be affected if one end of the reed is beating up before
the olher. Similar faults will occur in the cloth if the crank arms abl':
slack. The bushes are likely to wear in the long run and lhg cah':ms
remedied by positioning the cotter properly. Fig. 55 (a/ ) s
different types of crank arm. .

(d) The wooden race board must be smooth.

{(e) While weaving silk or synthetic fitament yamns the race
board is covered with felt or corduroy cloth. -

ff  The race board and the box base plates shwwdm
maintained in good order and pe_ﬁodlcally tested by means of a
template to see whether # is true in-all details. '

(g U the race voard is worn out by the constant rubbing of
the shutile then a new one should be fi_tted of can be_repaired by
fixing sunmica sheet. _ .

_ ’ (hy The reed should not overface the box back a:d thurf mw:
cause the shuttie 1o be deflected from its normal course and sl
back wall wears out of even break the shuttle.
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(i) The angle formed between the reed and the race board
and between the box back and box plate should comrespond with the
angle formed by the back and base of the shutils. This is calied the
‘bevel'. It is normally 87°-90°, . '

5.5 SLEY THAT DWELLS

"AB = Matched cams; C.D = Antifriction bowls
Fig. 5.6. Reed Drive by Matched Cams

With centain projectile weaving machines, je! and rapier
weaving machines, the picking mechanism is mounted stalionary on
the machine frame and the reed must, therefore, be at rest dunng
the weft insertion. Cams have been used for sley driving to give a
definite dwell 1o the siey with the required range of 22¢° 1o 250°
depending upon the widih of the loom.

The reed is driven by two maiched cams (Fig. 5.6) through

‘a rocker with antilriction roflers. Sley driven on a projectile weavmg -
~‘machine is described in Chaper 16. The cam mechamsm gives the

loﬂovmg outslandmg advantages.
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()  The time available for weft insertion can be increased
and this will allow a higher Ioom speed to be achieved,

(i} -~ Dwell can be varied depenﬁng upon the workmg width
of the loom by changing the cams.

The main disadvaniages are : _

()  Cams are higher pair mechanism having a line or a
point contact and because of this wear and tear of cams will be
more. ) N o :
(i}  Amplitude of the sley's movement has to be a small one
(say about 102 mm in case of Saurer Rapier Loom) to avoid large
forces of acceleration and retardation.

(i) The manufacture of this mechanism has o be very
precise, only a small clearance is admissible between both the cams
~ with rollers to avoid impacts in the mechanlsm

5.5.1 Sley Dwell in Shuttle Loom

The difficulties in incorporating dwwell to the siey on shuitle
looms are :

(i) Amplitute of the sley movement is la_rge enough for the

P passage of shuttle and this will produce a large acceleration and
retardation forces since its movement :s confined to a relativety small

~ part of the pick cycle.

_ (i) The movement of the sley, especially during the latter
part of the shudtle transit, helps to control the flight of the shuitle,
During the latter part of its flight, the sley is moving forward and rising
and this helps to maintain contact between the shuttie and the reed
and the shuttle and the race board. This ensures that the shuttle
is boxed correctly. This effect would not have been possible if the
sley would have been stationary during the passage of shuttle.

5.6 ACCELERATING FORCE -

_ The accelerating force which is applied at the loom sword pin,
tangentially to its path 1o accelerate the sley is directly proportion to
the acceleration of sword pin.

The vailue of the force F= Moment of inertia x Angular acceleration
of sley.
Moment inertia = mk? _ _ :

‘Where, m = Mass of sley; k = Radius of gyration about rocking shaft.
Angular acceleration of sley = X' /1
Where, X = Linear acceleration of sword pin

_ { = Distance of rocking shaft to sword pin.
Forca F = [(mi¢ X')H]:M‘s)g'

[where M' '= (mk?)/l] = equivalent mass)
Substiluting value of X* from Eq. (5.5)

F =M wr[Cos 8, + (e /1) - Cos 28,)

The maximum values of this acceleraling force are reached at
the beat up position when 68 = 0 and minimum valwe at the back
centre when 8 = 180°. These values are :

Fmax = (W/g) @*r (1 + r/ 1) ; Fmin = (W/g) o’r (1 -1l
Where, W = Weight of sley ; g = Gravilationat force.

57 MECHANICS OF BEAT UP :

5.7.1 The Beat up of Weft

s

| Flg. 5 7 Beat-up Actibn

While moving towards the front centre posnm reed A comes
in contact with the?ueft B (Fig. 5. 7) and pushes it nthe di crrecnontt)‘f
the warp advances. The reed at first encounters only a slight
frictional tesistance of the weft as it is pushed and then a distinct
resistance to the reed motlion begins to be felt in the area wh?r:
crossed warp ends C and D begin 1o fill in the space between the fe
of the cloth E and the last weft inserted B. At this cyimping of the
warp round the weft takes place. The reed does nott £ncounter any
other resistance during weaving of fabrics with lowr weit density annc;
which. the reed simply pushes the welt 1o its correcs position
leaves it there (Fig 5.7b). Thus the minimum pick spacing which can




bemmwbeaﬁn-an ' e g . '
of friction between lhg wef(:p ::ds:f s determined by the coeffi

{Fig.5.7c.] At that moment the )
: \f ¢ € space between
‘ ;Eo‘:: nearly completely packed with warp 'entiﬂm:?hf ot
nues to move, the fabric recedes and the pull in the m

‘The beat up force attaing the maximum vaﬁ:e when the re;&

is at the front centre position. At this pod 4
iew pick (B) and the cloth fell £ i mmmdm"“ betwean the
cloth fell position (c. . p.) which is fhe distance ?afcu:lglesl;: o
ane s

" reed,

- Since the cloth fell was at a - ' -
IS al a distance S at the end of thedfb?:?c u:lil:? '?i:at:ceebgal:ylz:ghd .

the cloth fell has moved durin
; gthewholebeatupis iven
5.8 FIELATION. ‘BETWEEN C.F.P, AND BEAT-yp gznc:.y S-L
As sht_:wn in Fig. 5.7a before the displacement of fel, T = T
Where, T, = Warp tension : T, = Fabric fension o

As the reed strikes the fell and dispiaces the latter e

wmp will stretch, say to T and the fabric wi :
:FIISION T,/. The magnitudes of T’ and #l'" ;g;teranzt :? o the
isplacement of fell. At that time the beat up forcs (i.ethe S,';';;ﬂ':

extended by the.reed on the fell) ie. the weaving resistance (the

rpance offered by the fell to displacemont) s equal o - |

difference between T, and T,.
L I R T
= ZEINAE it (5.6)
_ % '

Where, R = Beat up force or weaving resistance.

z = The distance by which the cloth fefl is displaced
E = Modulous of elasticity ; | = Free length
Subscript ¥y = Yam ; Subscript f = Fabric ‘

Eq. (5.6) applies at any instant during beat-up when the reed
reaches its front position, both the displacement of the fell of cloth
from its basic position and the weaving resistance reaches this
maximum values for the given loom cycle. :
5.9 RELATION BETWEEN BEAT UP FORCE AND PiCK

SPACING

A rigorous derivation of the relation between beat up force and
pick spacing would be very complex and difficult. Greenwood and
Cowling (6,7) derived a simple empirical formula which is as follows,

Rs=  k/(5-D) . 5.7
where, Rs = Weaving resistance ; S = Instantaneous pick spacing;
D = Theoretical minimum pick spacing corresponding 1o maximum
weft density (The practical minimum will always be higher than D);
k = Empirical constant. = . : _

Eq (5.7) indicates thal the weaving resistance approaches
infinity as the pick spacing approaches to a minimum value, This
means as the pick densily inceases, the weaving resistance and
beat-up force will increase, . .

By substituting the desired pick spacing P, for S in Eq. (5.7)
the beat-up force that needs to be applied in order to obtain the
required pick spacing P, can be oblained. .
5.10 RELATION BETWEEN CLOTH FELL POSITION AND PIC

SPACING - . a '

The effect of cloth fell position an the pick spacing can be
obtained by substituting S~L. for Z in Eq {5.6) and by subsliluting for-

R from Eq (5.7) as K(S-D) = (S} (E/L, + E,/ L) |

or k/{E, /4 + B/ (S-D)l = {s)

of L={(=K}/(SD)+Sumirercoeninn{5.8)

Where, K' = R/ [(E /1) + (B, / ] |

The cloth fell position is zero for a weft density of 10 per cm
(Fig. 5.8). This méans that the fell of the cloth is not displaced by
the reed if the weft density is 10 cm or less than 10 cm. So for a
very open (abfic, the first term of Eq. (5.8) becomes negligble
andlL =85. _ _
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fell of cloth to move towards the weaver i.e. lowards the posilive
direction which brings it again nearer the position Lp. This means if
there is a displacement of the cloth fell, say due to piolonged lbom
stoppage, there will be a temporary variation in pick spacing to cause
starting mark or setting on places. The lake up motion will cause
it to move towards the position that will give the required pick spacing

+
LW
1

”

- 5 b
ok P, and then its position will be stable. A large number of picks
{Fig. 5.9) may be required to get the stability from a disturbed fell of
-5 cloth. The closer the construction of the fabric, the longer it takes to
abtain stable condition, ' : . '
_.2 0 - .

' Pig= 16 PICKSicm
Pegy=  28PICKSIcm

L

w

I
—

CLOTH FELL DISTANCE (¢ ) mm
&
=]
[}

1
i
Lol

0 02 04 0.6 0.8 1o E.0.1%0
PICK SPaC . 2
o n CING {S}.]mm - -En.nzs
50 Bl I 2 a0 . 5 \
PICKS 7crh , ‘ g Mo
%
4
a,

0. 675

‘:»"b-- ———— g o g — P.‘

Fig_. §.8 Reiation between Cloth Fell Position and Pick Spacing
. ¢ With most fabrics the first term is larger than the second term

.S and Eq. 5.8 reduces 10 the form )
L= (=K)/ (S=D)oro ceesrtsrennmnssesnnes A vrers(5.9)

The subtitution of P, for § in & ive positi
_ q (5.9) gives the

-w.h'Ch clofh fell must occ:u::y to beat up in Z'Jrg'der to produce'oge(;g :
?uﬁktspa::r:g. it is the function of the take-up motion to bring the cloth
fell to that position (for desired pick space of P ' ion -
moves the feil by P,). - P 2 Of Py ake-up motien

Suppose due to some reason, at the nth pick, the cf

_ : . ) oth fei

assumes a distance Ln, where, Ln Lp. At the suf:sequent beat u:,

- 0,050

0,025 n 1 ; L —£2e
0 0 20 % <0 %
NUMBER OF PICKS

Flg. 5.9 Number of Picks Required to Get Stability from
Disturbed Situation of Fell _

Thus the pick spacing controlled by means of the tak'e-_up
molion has the advantage of compensating for various yam and

a p!gk spacing Sr!.is.produced which differs from P,. With the
addition of a new pick i.e. {n + 1) th pick, the cloth fell will be nearer

to back of the loom by a distance A L. The subsequent take up

moves the cloth fell forward by a distance P,. Thus the next change
in the cloth fell po_silion from n th pick to {n+1) th pick will be

_ L.nt!*Ln=A'L=P,;Sn
It Ln is larger i.e. if the cf. p. was intitially too near the front
of the loom, Sn will be large then P, . So the take up motion will

cause the cloth fell to move in negative direction i.9. awn : -
weaver) on the other hand if Ln < Lp. 1i:-- ke upf(;mbnw;yﬂlt;g: '
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loom irregularities, but, it gives rise to fabric faults due to
displacements of the cloth fell position as compared to the direct
control of beat-up force on hand looms. '

511 BUMPING CONDITION _

The condition under which the fabric is completely slack at
beat up is known as bumping condition. This is recognised by the
noise that the cloth makes as it becoms taut again when the reed
moves back. This condition is likely 10 occur when the fractional weit
cover factor tends 1o attain its limiting value. B
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TENSION

"= === FABRIC l‘msm

CLOSEDSHED  Beay up OPEN SHED

HORMAL CONDITION SNep

BEAT UP fomce

BEAT up OfEn SKep ‘ CLOSED 5
IUFIPIN; CONOITION . Sllﬂ

Fig. 5.10 Warp and Fabdc Tonslon Cyc

fe under N
Bumping Condition, ormal W

Eq. (5.8) cannolbeappﬁedhereasnapplmonlyas Iongas.

the fabric remains taut af
cloth tension under normaj
By definition bumping

tension {6T,) during beat up is equal to or more g lhe baslc fabnc

S8

takes place when the change in. fabwic |

tension, i.e. 8T, = (E/ZS) / § 2 T, ereveneccnnenscrnrsnn {5.10)

" Eq (5.6) gives the valus of Zs, as Zs = K/S-D) [E, /1) + (B

So, Eq. (5.10) becomes ; K/ (S-D) KE L/ Ed+ 1271 | (5.11)
- Equation (5.11) applies to the general case where S is not

equal to P, and conditions are unstable. For stable conditions, S is
replaced by P, and the Eq (5.11) takes form of

Kf(P-DJ{(El,fﬁ,I,)H]aT - «.{5.12)

The equation (5.12) shows that the bumpmg condmon takes
place under the following conditions,

i} a decrease in pick spacing i.e. greater no. of p:cksfcrn

i} a decrease in free length of fabric (1) '

iii) an increase in free length of warp i)

iv) a coarser weft,

An increase in warp tension will preven( bumping. The extent
of increase in warp tension should be such that the tp of the cloth
tension (Fig. 5.10). is just not cut off. This is the minimum warp
tension that will avoid burmping. Beyond this point there is no point
of increasing the warp tension with the possibility of increase in warp
break rale unless other conditions require it. .

6,12 EFFECT OF WEFT YARN IRREGU.LARITY ON PlCK

SPACING

_ Random or penodnc variations in the weft densiles take place_
in case of yarns spun from staple fibres. Often some changes in the -
welt densities are deliberately introduced. It is, therefore, of interest
to see how the loom reacts fo this and affects the pick spacing,

it has been already mentioned thal the pick spacing taken
place during a beat up depends upon the cloth fell pesition and their
nature of relationship depends upon the type of fabric being woven.

For every open fabric the relation is as inEq. (59) : Ls = S

With these fabrics the changes in the weft diameter has no
effect on pick spacing. E

But majority of the commercial fabrics with reasonable density
is affected by the welt yarn imegulardty. Forthese fabrics, the relation
between the cloth felt position and pick spacing is gwen by Eq (5.9).
Ls = (K} 7 (S- 8 min.)

The above egauation can be written in the form :

S =S min = (KAS) crcrinnninsmm s iinssnsnrees s (5.13}

The above equation applaes for reasonably dense fabrics in
which L has a negalive vaiue, _S is always higher than S min.




- Weft cover factor of a fabric is given by F= DIS..........(S.N) |

- where, F = Weft cover factor ; D = Diamele( of weft yamn,
© 80,8 % D/ Feeeessnese s ..{5.18)

S min=D/F max.. .--(5.16)

Subsmullng the values of S and S min in Eq (5 3)
Ls ={-K)/{{D/F)- (D /F max)
or Ls = (K)/{D(1/ F - 1/ F max)}

or ' (UF-1F max) = (-K) / (LsD)
oo (MR =(1/Fma)-(K)/(tsD) = _
or F = 1/{(1/Fmax) - (K)/ (LsD)} (5.17)

Eq. (5.17) shows the effect of yarn diameter or the weft cover
under aclual weaving conditions for fabrics where an appreciate
force has to be applied during weaving. Here the beat up force is

negligible, i.e. with open fabrics, the weft diameter has no effect on -

pick spacing. Greenwood (7) calculated the weft cover factors for a
range of cloth fell distances and weft diameters by substituting these

- values in Eq. (5.17) for a plain weave with a particular warp for which -

K = 0.5 mn?, where, F max = 0.40 Eq (5.17) glvescormspondmg

_pick spacing for F. The resuﬂs of such tabulation are shown in

Tablesz

_ Table 5.2 Cloth Fell Position, Wett Cover Factor and Pick Spacing

- Weft diameters D (mm) ,
Cloth Fell 0.10 018 020 025 Voo Vi
Distance (mm) | S 2| s F2 s F IS 2| oFf
-2 Joso o020fJ063 o024 077 o026 086 029] 025
-4 039 026} [050 030 HI 063 032]] 078 o033} 030"
% - lox o] o4 0:;2_ 057 ,035] 070 036] 033
-8 031 032 043 035| 056 03| 070 03| 037

Tabie 5.2 can be also used to study the effect of changes in
weft count. Let it be assumed that a fabric is woven with a weft

diameter 0.20 mm and a rate of cloth take-up P, = 0.63 under stable
- condilion; pick spacing S Is equal to 0.63 that is, 16 picks per cm

and the weft cover factor is equal to 0.32 and the fell of the cloth will

have a stable position -4 mm. Now due to weft mixing, the weft

diameter is changed to 0.15 mm and remains at that value
indefinitely. Table 5.2 shows thal a cloth fell distance of ~4 mm, with
a weft diameter of 0.15 mm will produce a pick spacing of 0.50 mm

and a weit cover factor of 0.30 which is only slightly lower than the -

original cover factor. At the next operation of the take up motion, a
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change in the cloth fell position will take place because the pick
spacing S (0.50 mm), is not equal to the normal take up rate (0.63
mm). The change in cloth fell position will be ;

AL=P,-S=063-050 =013 mm

Thus, the cloth fell at the next pick wili be 3.87 mm. The pick
spacing will be slightly more than 0.50 mm and the cover factor will
be slightly less than 0.30 '

This pmcess will confinue il the plck spacing S is equal to
take up rate (P,) i.e. 0.63. Table 5.2 shows that this will take place
when the cloth lell position is -2.00,

This means that change over from hsgher to the lowef value of
the weft cover faclor due to a decrease in weft diameter has
occurred slowly because of the slowness of the cloth fell in changing
its position to the new weft. diameter. This slowness of the
movemenl of cloth fell is due to inertia of the cloth fell.

The immediate change in pick spacing and weft cover factor
is derrved in Table 5.2 by horizontal arrow and the stow return to the
original pick spacing is indicated by a verl‘lcal arow,

REFERENCES : |

1.  Hanton W.A. Mechanics for Textile Students, Longmans.
London {1924) p155. o

2. - Lord P.R. & Mohamed M.H., Weawng Conversion oi Yarn

: to Fabric 1976, p198. .

3. Roy P, Talukdar MK. & Vikam H D., The Indlan Textl!e

g Journal, June 1983, p106.

4. Raven, FH., J. Appl. Mech. Vol.180, 1966

5. Chase A MiltonJEngglnd Section B, VoIaSAugust
1963, p289.

6. Greenwood, K and Cowling W‘l’ JTI 47 1956, pT 24-286

7.  Greenwood K, Weaving : Control of Fabric Structure Merrow

 Publication, 1975, p 35.

. 101




MECHANISM

61 FUNCTION

After the beat up of the weft, the woven cloth is drawn away
from the reed al a regular rate and wound on 1o a dloth roller. The
main part of the mechanism is the take up roller which draws the
cloth at regular rate and this rate is decided by the number of picks
per unit distance (either per inch or per cenlimetre). The take-up
roller is covered with perforated steel fillet or hard rubber depending

“upon the type of fabric being woven. The drive to the take-up roller
-is by a train of gear wheels put info motion, either from a stud on the

sley sword or directly from the main shaft. :
There are two types of take-up molion ; the negative and the

positive. The negative take-up has very limited use because the 3
number of picks inserted per unit distance cannol be precisely i
controtied. # was designed for fabrics where the bulk and weight - 3

were the. main considerations; for example, heavy fustians and
cotton corduroys. o . :

6.2 NEGATIVE TAKE-UP

' The negative take-up illustrated in Fig. 6.1 is controfled by the
tensions of the warp. The cloth roller A is rolated by the worm C and
the worm wheel B. The worm -C and the rack wheel D are
compounded together so that when the catch E operates the rack

wheel D, the worm C also rotates. The calch E is mounted on a lever -

f and slso adjustable so that the pull on the rack wheel can be
increased or decreased. A rod G attached at the free end of the
lever F, has a disc at the bottom for holding the weights H. Beneath
the disc, the rod G passes freely through a hole in a lever L which
is actuated from the rocking shaft M. The lever L is raised when the
sley moves back and lowered when the sley comes forward.

When the lever L is raised, it comes in contacl with the disc
" and raises the rod G and along with it the lever F. The lifting of the

~ ‘lever £ enables the catch E to move forward and engage another

toolh of the rack wheel. However the downward movement of the
lever F along with the rod G, is dependent on the warp beam
tension, the weflt thickness and the weights H. - "

and the downward pull of the weights makes the catch E to turn the
| | 102

TAKE-UP |

W__
L

As the reed touches the fell of the dloth, the cloth tension féus -

BN/ K
. Bﬂ-;:n:" 51e @ F-p A
|43 < ¢ - SLEY

A= Cloth Roller, B = Worm Wheal, C = Worm, D « Rack Wheel,
E = Catch, F = Lever, @ = Rod, H = Weights, L = Lever,
' "M = Rocking Shalt, K = Holding Pawl.

Fig. 6.1 Negative Take-up

rack wheel D. This pull of th take-up catch is maximum when the
weft pick is excessively thick. A holding pz}wi K prevents the rack
wheel D from turning in the opposite direction. -
" The number of picks per unit distance can be increased by
reducing the weights H and decreased by adding more we1_ghts. :
The cloth is wound directly on the cloth roller A. In case the .

cloth has to be removed from the roller, the worm is disengaged wllh
the worm wheel and the roller is taken out from the frame, _

63 POSITIVE TAKE-UR
6.3.1 Seven Whoel Take-up Motlon

" in positive take-up the cloth is drawn forward by frictional
contact with the emery covered -up toller, which is positively

“driven through a number of gear W&\s at a uniform rate. The

wen cloth on the loom passes over the front rest, around the
take-up roler, over a smooth bar and down to the cloth rofler.
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" - The take-up roller which draws the gm:mm e ore
with pgn'_orale_d_ steel fille! for weav: vy fabrics ln'ﬁa cc;verad
- Woven with delicate yarns, cork or rubber ¢y BTG s sui!s:b; o

3 N._ ? 't
e
{' i
1 :I- o
AN [~
‘:'..I.a\:’* K -
| ' p };'- ; [
. o] -
H \‘I_ -7
1T e - A ot
Oy AN
k‘k o) P
INGEAEAN
] . . .
> p
4

--A'-Tampnour.a-nawvm tandari Wheel,
_ ,D-GungswnuLE-SwingPiida,l?:guﬁuWhod.l'
G-Cunmehion.'H-BumMnl.L-Pawl.
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Fig. 6.2, Seven Wheel Take-up.
A commonly used seven wh
Fig. 6.2. The lake-u;_) roller A is driven throy

and also the circumfarence of the take-up roller are constant, so that
a direct retation is possible between the picks per unit space and the
number of leeth on the change wheel. For example, a 40 teeth
change wheel would give 40 picks per inch.

{Note : These caiculalions are based on established
mechanisms, of which most are designed to give the same number
of picks per inch as the number of leeth of the change of wheel. The
condition would be upset if they are expressed in S.1. Units, That is
why the traditional unit of picks per inch is retained here).

In this mechanism ratchet wheel is turned by one tooth for

' every pick inserted. However, for very less pick density with normal
- available change or pick wheel, ratchet wheel is turned two leeth,

The amount of cloth drawn forward for each pick can be
calculated from the following gear wheels. c

A : Circumference of take up rolter 15.05 inch

B : Ralchet whee| 24 teeth

C : Standard whee! 36 teeth

D : Change wheel CW

E : Swing pinion 24 teeth

F : Carrier wheel 89 teeth

G : Compound pinion 15 teeth

4 : Beam wheel 90 teeth

Picks / inch = {24 x CW x 89 x 90} + (36 x 24 x 15 x_15.05)

= CWx 0.98 : : :

The picks per inch will be slightly less than the number of teeth

in the change wheel. However if 1.5% is considered for the

- conlraction of the cloth lengthwise wher it is taken out from the loom,

the picks per-inch will be equat to the number of teeth in the change
wheel. Normally standard wheel is 36, however, for very high or low
pick densities, if the change wheel is not available, then standard

wheels are also changed. :

6.3.1.1, Setting : ' o
Since different change wheels have to be fitted from time to
lime 1o obtain the required picks per inch, every care has 1o be taken
to see that the wheels mesh properly. if a wheel binds at any point,
thick place will occur in the cloth that is being woven. i they are
meshed too closely the teeth on the wheel may be broken; on the
other hand, if they are not meshed close enough, the gears might
slip. ' .
P If a tooth in a gear is broken, there will be vanation in pick
spacing and it would recur with an interval cotresponding to one
revolulion of that wheel. For example if a tooth on the compound-
pinion G is broken, the defect in e cloth would recur as per the
following calculation: (15 X15.05: . %0 = 251 in. i.e. every 2.51 in. .
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. K = Retaining Calch, M = Walt Fork Lover,
N = Finger Lever, P = Stud, R = Rakhet Wheel, T = Bracket

~ Fig. 6.3 Slip Catch

A faulty setiing of the pawl that works the raichet wheel may 3
also cause defect in the cloth. Keeping the sley at the back position
and the cranks at the back centre, the ratchet pawl is adjusted so
that it is about half a tooth beyond the one it will engage et the next
‘forward movement as shown in Fig. 6.3. This setting can be tested 4
by moving the sley forward until the full stroke of the pawd has moved
the ratchet wheel one tooth plus a little clearance between the tooth
and the retaining catch..In case it is required to cause the motion to
take two picks it is possible by changing the position of the stud P
on the sley sword. The setting of retaining catch. K is atso important.
it it fails to drop over the tooth of the ratchet wheel thick places will
occur in the cioth, . _ o

Provision is made for the lake;_tnp motion to work in coniuclion B
with *Side or Cenlre' weft fork motion, and to let back for 1, 2 or 3
teeth when the loom i_s sto;:vd by the action of weft fork. This

106

arrangement will prevent “Cracks® or thin places in the cloth as
shown in Fig. 6.3. This motion is known as Anti-Crack motion,

Anti-Crack motion : When the loom is stopped by the weft fork
motion, the weft fork lever M moves back against the finger lever N
thus lifting the catch K out of contact with the ratchet wheel teeth. So
the ratchet wheel! slips back but the number of teeth the wheel can
move backward depends upon the slip catch P and its setting. The
slip catch slides loosely in the bracket T,

6.3.2. Worm Wheel Take-up Motion

A = Side Shaht, B = Single Womm , C = Worm Wheal, D = Pinion,
€ « Pinion Wheel F = Pinion, G » Carrier Whool, H = Change Whee!,
l-chmPhiomJ-_CcniorMKpTako-upw.

Fig. 6.4 Worm Wheel Take-up Motion

“The worm wheel take-up motion shown in Fig. 6.4. is usually
geared to the positive rotary dobby. Whenever the dobby is turned
forward or backward for pick finding, the take-up motion is also put
into working. The object of this is to bring the fell of the cloth to the
corect position when the broken pick has been found thus to avoid
“Starting place.” This type of lake-up motion is .most suitable for
weaving continuous filament yams. ' _

The side shait A, which drives the take-up motion, being
geared direct to the dobby and crank shaft, tums one complete
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revolution for each pick. At free end of the shaft is a single wormB -

which drives a 72 teeth worm wheel C. -

Compounded with this worm wheel is a pinion D which gears
with another pinion wheel E. Wheel E is mounted at one end of the
cross shaft which extends 1o a position inside the loom framing. At
the olher end of this shaft is mounted another pinion F which gears
thtough a carrier wheel G with the pick change wheel H.
Compounded with the change wheel is a change pinion | which
gears. through another carrier wheel J, with the take-up roller whee!
K. In this mechanism the pick change wheel H is a driven wheel.

~ ' The motion is dasigned to give one pick per tooth of the
change wheel and the number of teeth on the wheels are as follows.

Worm Wheet C - .. 72 leeth
_Pinion D _ .14 teeth
Pinion Wheel E .. 28 teeth
Pinion F - - . . 28 teeth
Carrier Wheel G .. 14 teeth
Change Pinion Wheel H . . Change Wheel
Change Pinion | . .. 14 teeth
Casriesr Wheel J .. 54 teeth
Take up or roller wheel K . . 42 teeth

The worm take-up shown in figure is directly driireﬁ by the
. tappet shafl or bottom shaft,. . _
6.3.3 Lakshmi Ruti C Take-up Motion ™.

Take-up motion of Lakshmi Ruti C type loom is iilustrated in

Fig. 6.5. This is similar to pickles 7 wheel take-up motion, but the
“intermittent drive system is obtained by means of a double throw
take up cam B, mounted on the picking shaft B and oscillating the
follower bracket D. The motion is transmitted to the actuating lever
G, loosely mounted on the ralchet whest stud, through a connector
E. The left hand of the connector E rests in a scaled slot of the

actuating lever. The scale F facilitates the quick adjustment of pick -

density. By adjusting the position of the connector on the scale, the
actuating lever is made to ride over selected number of teeth at a

- time. The actualing lever has a driving pawl which actually sides over

the ralchet wheel, When it is adjusted 1o scale 6, only one tooth is

taken per stroke and for scale of 10, the number of teeth taken per

stroke are two. A stop pawl is mounted on the spring loaded hand

release lever A. Calching or limiting pawl J also acts as a retaining

pawl and can be disengaged by pressing the pull release lever L

when the pawt release bracket allows limiting pawd to swing out.
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. With the

* densily by providing

A = Picking Shat, 8 = Tska-up Cam, C = Followars, D = Followss Brackol,
E-comocﬁm.F-th.G-Mauver.H-Dn;m N
T Btop Pavi, 4 « Calching Paw, K = Pawi Release Brackel,

. _L « Foot Pelease Lever
Fig. 6.5 Lakshmi Ruth-C Take-up Motion

simultaneous operation of fool release lever thg @ke-up solier cam G
can be rotated baciward or forward. :

6.3.4 Sulzer Rutl Take-up Mechanism . S
The téke-up motion of Sulzer Ruti Weaving Ma.tclnwn;u :.:
shown in Fig. 6.6 is positively operated. The cloth 'sevolmion
continuously on @ cloth roller by a definite amount at every re voluto!
of the machine. The cloth take-up is adjusted to the requir wel
four gears. It is therefore possible to rmec e
densities between 4 and 75 threads per cm. Tt:s ma et
suppties an elaborate table for the change gears. | ;gr pboori
it is possible to weave a fabric with a fraction of a pick. o .
1o weave a cloth with 10 picks per cm., the change wheels |
A (38), B (46), C {49) and D (42). Len _
6.4 WINDING OF CLOTH ON THE CLO‘I.'H RO R
- Winding of cloth on the cloth folter without creases 15 ano her
e ontant factor in the take-up motion. The old system of lurmngm
::nlgho roller by frictional contact on the take-up roller was respons
for the following faults. ‘ .

1. Whenever the cloth cre
beam, such creases are ironed out into the

the cloth roller.

s as it leaves the breas
fabric. whie winding on
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The take-up arrangeme.m shown iﬁ Fi
i

9- 6.7 has the cioth
mery covered !akeoub
er C, and the Crease .

. g::smg over lh_e.bteasl beam A, around th
m B, the Spring pressure feg oovered":o;

. - E. ) y
it '3."}&' efor_e, possiie This cloth roller js turned thfollgh gears. :

A = Broast Boam, B = Tako-up Baam, C = Felt Covered Roller,
. D = Creese Boards, E = Cloth Foller '

_ Fig. 6.7 Winding of Cloth on Cloth Roller

For industrial fabrrics and coarser cloth # is wound on a roller
mounted separately at the front of the loom. This system known as
batching device; can accommodate more length of fabric than the
above system. o
65 ELECTRONIC TAKE-UP. |

* Electronics take-up motions were exhibited at ITMA-91 by
which # is possible to controt the pick spacings precisely by means
of a servo motor. Emery or rubber covered rollers are now dispensed
with. \ S . _ S
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d the beam. However, such condition is not poss{ble in ail typee_z of lel
a!n' motions. Only positive automafic leét-off motions ¢an fulfill this
0 : et

condition.' . : . . .
As in the case of take-up motion, the Iet-qff rnotlpn is also

classified as negalive and positive.
72 NEGATIVE LET-OFF MOTION

|- .

~ LET-OFF
MECHANISM

7.1 FUNCTION

Function of the let-off mechanism is to_allow the wam to move
Horward by unwinding it from the weavers beam maintaining a
Ppredetermined warp fension. The wa lension j ? a
cléar warp shed Tor the easy Passage of the shuttle or the other weft
inséflion element and in helping in_in .
same posilion during the beat-yp. The beaten pick is also retained & the
fell after beat-up because of tension and also due 1o crossing of wam
. _shed. The warp should be Kepl Ung eletmined fensio whico rust
' “obviously Temain uniform for good weaving to produce fault-free fabrics.
ThroughoUl the weaving process the Tension of warp must Toliow the
criteria which are as follows : - o

() The warp sheet is repeatedly divided iﬁto;mo layefs to _.form

o

HARP BEAM -

o
‘*

A = Lover, B = Stud, C = Hook, D = Rule.

cover. This aspect will be discussed in detail later on,
(i)  The tension on warp should be minimum, for a particular

quality of {abric, as tension above the optimum value tends to increase -

the warp breakage rate and affects the dimensional and physical
properties of the fabric. For heavy fabrics more tension is required.

(i) The warp beam diminishes in diameter as the weaving
conlinues, necessitating a gradual increase in the angular movement of
the beam for letting-off a constant length of warp. -

~ () During weaving, warp threads undergo frictional contact with .
difeient parts of the loom, such as back rest, dropwires, lease rods,
healds, reed ete. ' - _

‘Since ali the factors must be takén_inio consideration before
adjusting the warp tension ideally suited for g particular fabric, some skill
and judgement on the part of the weaver is required,

The ideal condition in the case of let off motion would be to deliver

the warp in lengths corresponding exactly to those taken up by the
take-up roller plus crimp of warp, maintaining the uniform tension or
sx_rain'ThWﬁm‘thrmwirmJ‘m‘warp from the beam without any
amimmma cloth
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Flg. 7.1 Negative Let-oft Motion ' '
ive lat-off motion ilustrated in the Fig. 7.1 is the most
comm?r:et;;gm::ed on many non-aytomatic looms. Thougkl; tl::
mechanism is very simple and less oostly._ cloth faults H:h::c med:.'m
thick places cannot be avoided : Il.is also liable to__::hausa o, madiur
and long term warp tension variations throughout the :kwo?lhe m o
the warp, In the Fig. 7.1 _ﬂnwarpbummouﬂodaimmon ° loom
is tensioned by dead weighls placod‘ d on a lever A fu mumed on stud 8
and is coupied to the weight chain/rope by the hook C. ot ond of
the long chain/rope coiled around the nutfle D is connected by Jook s
the loom frame. The [riction batween the chainfrope and mml:ﬁa ras
movement of the beam. The number of laps on the beam o‘dependsw
upon the tension required on the warp. Higher the number o no;
More will be the tension on warp. However, number of loops s

exCeed two. _ _ ‘
.-91 this mechanism, when the cloth is pulled forwasd by the action

of the take-up motion assisted by the m‘ffuﬁ;dw the Mﬂz
~ the fell of cloth, the warp tension increases. accuss when he..
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n term tension variat

t the cycle occurs

sequent variation |
aces as tension byi
the fet-off occurs,

P tension

type of let-off;
rly and not too infraqug
ension may cause fabric #
ds up, followed by thin ong

must be taken tha
Otherwise the con
consisting of thick
even cracks, when

Medium term wa,
in the co-efficient of ¢

_' tion lakes place due to ¢
of the ruffles and]

atﬂreendofeve:ycm.

" There are many factors that dete
, weave, (b) counts of wa
cm {or inch) and warp ends per cm (or

e the correct wérp lensid
P and weft yarns, {c) picks o
mch), (d) the size of the wel

and these are (a)

shed, (e} timing of the shed, {f} length of the wamp, (g) the cliamete
the watp on the beam. - _
7.3 POSITIVE LET-OFF MOTION

The basic objective of the positive let-off motion or controlled
off motion is 10 -prevent the long term tension variaﬁon_as lhg be
diameter decreases from full beam fo empty beam. Cerlain posni\{e_
off motions e.g. Roper, Barllett, Ruli etc. where the beam is pasiti
released by the driving mechanism, the actual let-off takes Place by
tension of the warp. This is sometimes calied as 'semn-posm_ve let-
The advantage of this mechanism is that once the mechanism is
correctly to produce the desired tension further ad|ustme_nls are

essary. The weaver does not have to adil.nuhe—walghea-dur
nw(zcaving rgown of the wamp. There are no loose weights, ropes or chai
7.3.1 Baslc Requirements o

Basic requirements of a positive let-off mo!ion;(i} are :

) it shouid mginiain_a_uniform warp. tension-thrGughout
weaving of warp. This means the mean warp tension during every lo
cycle should be the same thloughoul.. -he o rato wh

(i) it should be capable of turning the warp beam at & rate wh
will maintain a reasonably constant Iangﬂ)_of warp sheet beiween |
beam and the cloth fell. ' _ -

(i) h should meet these two roqtﬁremnlg without any furil
adjustment after the initial setting up at the beginning of the warp.

in order to oblain the two conditions of uniform tension e
consiant warp sheet length, it is necessary to employ two dts:tl]
machanism-a tansion controlling mechanism and_ & beam drivi
mechanism, I I
7.3.2 Tension Control Mechanism S _

in positive let-off motions, the most common way of _apply
tension i.e. force is by means of the back rest which is set to pr
against the lwarp sheet, as shown in the Fig. 7.2. Back res! is alsqg temn

as whiproll, back roller or back rail. The force F exerted-by the back ¢
on the warp sheet can be calculated as follows. .

F=(Wx(a/b)x(c/d)}+f... Serserseeraes (

where, { is the constant force due 1o weight of Jevers
connecting rods. o _ ) s

With this system warp tension would be constant if the tensio
solely dependant on'the force F. But, in fact with the Positive lel
motions, there are possibilities of three sources of variations which
as follows, ' - .
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Flg 72 Warp Tensloning by Welght

 7.321 Effect of warp beam diameter

‘As the beam goes down, the angle of warp sheel from the beam
changes and this chage in angle is responsible for a gradual change in -

“warp tension, The reason for the variation in tension Is explamed as
follows. ; _

fai

Fig. 7.3 (a, b) Change in Warp Tension on the Baam Falls

 As shown in the Fig. 7.3, the resultant of the warp tension T before
and after the back rest is R,. Since the system is in equilibrium, R, is
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balanced by an equal and opposite force R, The magnitude of Fl2 is
determined by the resultant of force F and another force G which is the
stress in the short arm or swing arm from which the back rest is
supported. The lengths and directions representing the various forces
give the relative size and directions of the forces. Marks and Robinson
{2} derived equations for forces acting at a backreél’ as follows.

0.5 Ly e oy . .

s . ®w . 8. 9 8 - IS
futt ANGLE OF THE PATK wWaR?® SHEET TO EMPTY
BEAM  THE YERTICAL . BEAM

(s} ROTATIHG WK ReLT

“Tla b | ' W :

I\o - ; ' .. l o ‘ A v '|. )
s 10 5 ] -5 -0 IS
{») NON ROTATING BACK REST
Fig. 7.4 Eﬂoc‘lofAngleof Warp Sheet at Back Heston Werp Tonsion
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(2) for froely sotating backrest, the equation is

- angles. The figures indicate that when @ is 90°, (which is more common) 4

~ overcome by placing an extra rail between the warp beam and the
. normal back rest as shown in Fig, 7.5, This method is used on Cromplon

T = F/1{2 Cos «. Cos {x ~ §)}... (7.2}
where, T = Warp tension S E
F = Force exerted by back roller on warp threads.
« = Half the angle between lop and bottorm sheet.
8 = Inclination of swing lever with respect to vertical. -
As the beam weaves down, the anglé between the top and bottom
warp sheel reduces as shown in Fig. 7.3b. This cause the resultant}
forces R, and R, 10 rotate in anti-clockwise direction but force F has the}
same magnilude and direction because the weight W has remained]
constant. So this changes in direction may reduce the length of the |
resullant forces A, and R, representing the warp tension T. So merely by §
decreasing the beam diameter a drop in warp tension occurred (this is i
opposite to what occurs with a negative let-off). -3
‘The precise way in which the warp tension changes as the beam
diameter reduces can be calculated by using Eq. (7.2). It is.found by
Foster (1) that this also depends upon the angle at which the back roller
is suspended. from the swing lev - pivot Le. the angle 8. Fig. 7.4 shows 33
the changes in tension from hii beam to empty beam for three such 3

the warp tension will remain more or less constant from start to finish of
a beam. But when the angle is 45°, the warp tension wil decrease by
20% or more from start to finish of a beam, This reduction can be

and Knowles, Toyoda let-off motions when 8 = 0°, there is a large fall in
tension. This mekhod of suspension of back rollers is used on Cimmeo 4
{b) for fixed back rest

So far it considered that no frictional effect occurs at the'back
rest because back rest is rotating freely on bearings at the ends of the 3

- {wo swing lever z!ms._.Howevef, when the bearings are crude and if there
are any obstructions in rotation, then there will be a middie termtension § o0 -

variation. Even with perfect bearings, a further warp tension variation can  § an,

~ arige i the back rest is not perfactly straight or parallel with the floor.

When the back rest is fixed to the swing lever e.g. Saurer looms, ":;
in that case it canwmot rotate. This means, as the warp sheet passes over

 the back rest, friction between them takes place. This makes the tension '}
in the top warp sheet greater than the back warp sheet. Further, the he

angle of warp with back rest increases with the decrease. in beam
diameter. Marks and Robinson (2) derived equation to calculate the 3
tension, under this condition as foliows, ' : o

118

T,=F.Sinec/ {Cos(x~ 8) Sin (o + B} T _[7.3]
T,=F.Sinp/ { Cos o = 8) Sin ¢ + B) Jorourmrmresimmsssmmnrsens [74)
where, T, = Tension of top waip shest, ) :

T, = Tension of hottom warp sheet,

« = Angle of top warp sheet with respect to resultant force B,
f = Angle of back warp sheet with respect to resultant force H!

.f——'—.'(L) . N

Fig. 7.5 Extra Roller between Warp Beam and Back Rest .

Other notations are same as in Eq.(7.1) _ @ ves the
_ . e y
Marks and Robinson found that when 0 =80, W g
minimum tension variation with freely rotating back rest, the e;ﬂgcis ci
coefficient friction of 0.2 is negligible but tpa; of a va!ue of 0. Ay
considerable as shown in Fig. 7.4. For synthetic yam weaving Whmended
value coefficient of friction may reach 0.5, rotaling roller is .rec:cu'nmlue ded
Since the trend of the curves in Fig. 7.4 is opposite, a val baél
belween 45° and 90° will give the best results for a non~_r_otatt|{pg' o
test, however exact value will depend upon the expected coefiicien
friction and the angle of warp. -
7.3.2.2 Tensioning by spring S |
. in some positive let off motions, the dead wenghl is replaced by 4‘
spring as shown in Fig. 7.6 and this introduces an additional warp I;;sro_
vgrialion which is supes impossed on those already discussed. 61‘51 h|
pecause in the case of weighted motion, the downward motion
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- back rall in order to keep a consiant rate of let-off has no appfectable

effect on the warp tension because the value of F remains reasonably
sonstant over the range of upward movement of weight lever. Bulin the

- case of spring foaded motion the downward movement of the back rail
‘compresses the spring and therefore F increases. Thus, with this type of

loading arrangement. the decrease in the beam diameter causes an

.increase in the warp fension by virtue of the spring compression. This

variation can be avonded to a certain extent by employing beam diameter

 leeler.
The abrupt changes in the back rest position have no é__ﬁecl on the

warp lension when using a weighted motion, but with a-spring lcaded

“motion the spring length changes at these points and so the tension of
~the warp also changes.

' $ = Spring '
Fig. 7.6 Wamp Tensloning by Springs

© 7.3.2.3 Beam driving mechanism

R has been mentioned above that one of the basic requirements

of a positive let-off motion is that it should maintain a reasonabiy '

constant length of warp sheet betweem the fell of the cloth and the
beam. To achieve this, the rate at which the warp is unwound from the
beam should be the same as that at which the warp is being pulled up

into the cloth at the fell. The positive drive to the beam from some moving -

part of the loom which may be the sley or a separate cam on the bottom

shaft. One of the beam tlanges is generally provided with gear teeth so

that the beam can be rotated suitably through a gearing, or altemnately a
separate gear wheel may be fixed on the beam ruffle for this pupose.

‘A large number of positive let-off motions have been developed

and used on looms. Some of these are discussed in this chapler fo
ilustrate the principles of posltive Iet-oﬂ motions.
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74 ROPER LET-OFF MOTION .

This automatic fet-off motion which is designed to weave hght o
medium weight fabrics-is shown in Fig. 7.7. For better understanding the

" mechanism can be divided into six main sub-units.

7.4.1 ‘Control Uinit
Comprlsmg the back resl {whip rolier) A, bacxx est arms B, pillar
spring C and oorirol Iever D . _

. = Back BackMAnm{Smngr}C:PllarSpmg
S-M,E-MMW FxPaw, G = Dn\mgn?d

Fig. 1.7 Roper Lef-off Motion _
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CONTROL LEVER

~BEAM FEELER

Fig. 7.8 Controt Lever and Be§m Fee!ér

LET -OFF PAWL LEVER

INTERNAL
PINION

INTERNAL.

GEAR

BEAM PINION

- ECCENTRIC

BRAKE

7.4.2 Lot Off Paw! Unit
Comprising the let off pawl lever E, the let off pawls F (fulcrummed
at the upper end of let off pawl lever) and driving rod G extending to the
sley sword,
The. control lever D and the let off pawt lever E are provided with

long grooves into which slides the double ended peg H provided at the
upper and of the connecting fink. These grooves face each other as

shown in Fig. 7.8.

7.4.3 Beam Feeler Unit _

Comprising the beam feeler 1 which rests on the warp beam, the
beam feeler shaft J and the connecting link K. This link is provided with
a double ended peg which slides into the grooves of the control lever and
fet off pawt lever (Fig. 7.8). '

74.4 internal Gears _ )

Comprising an internal wheel (46T or 56T) mounted on the main
shaft and an internal pinion mounted on an eccentric. '

The internal pinion is prevented from tuming by being attached to

an eccentric lever. The eccentric which is compounded with a ralchet -
wheel imparts a reciprocating motion to the internal pinion which causes
it to move round the teeth of the internal wheel, thus turning the wheel

slowly (Fig. 7.9).

A = lntamal Pinion, B = Intemal Wheel, .C = Eccentric Cam, D = Eccentric Lever |
Fig. 7.9 internal Gearing on Roper Let-off Motion
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il the eccentfic makes one full revolution, the internal pinion (42T)

-~ will turn the internal wheel of 56T, 42/56ths of a complete revolution, The

movement of the irternal wheel is fransmitted to the beam the pinion and
finally to the beam. . ' o

745 Brake
Comprising the brake drum, the brake band, the spring loaded

. tensioning device for increasing or decreasing the pressure on the drum-

thus preventing over running (not shown in the figure).
7.4.6 Hand Turning Gear

Comrising a handle mounted on the main shaft which when pulled
outwards, presses against a spring loaded plunger to lift the release pawl
out of gear from the ratchet teeth provided on the outer face of the
internal gear. This handle is provided to turn the beam by hand at any

required speed, either forward or backward to slacken or tighten the warp -

(not shown in the figure}.

- 1.4.7 Working of the Mechanism

: As the sley moves lorward to the front cenlre, the driving rod is

* pulled forward and this pulls the lower end of the let-off pawl lever, thus
© turning the ratchet wheel through the pawls. However, the throw of the.
* let off pawl lever depends upon the position of the peg on the sley sword
* with reference 10 the slot in the end of the driving rod. This position of

the peg depends upon the initial movement of the driving rod which in

- turn depends upon,

- {a) throw of the control lever, _

(b) the position of the double ended peg in the grooves of the
control lever and let-off pawl lever. ‘

The throw of the control lever is maximum when the tension on the
sensitive back rest is the highest. The beam feeler follows the.
diminishing diameter of the warp beam and carries with it the connecting
link. When the beam is fuli the double ended peg rests at the iop of the
groove but as the diameter diminishes in size, it slowly moves down. The
effect of this movement is to increase the throw of the let-off pawl lever
and turn the beam at a gradually increasing speed. The pressure of the
coil spring on the spring pillar can be increased or decreased 1o suit the
weight of the fabric. Similarly the whip roller position can also be altered

to suit the weight of the fabric. When weaving heavier fabric, the whip

roller is placed in-the inner siots and vice-versa for light weight fabrics.
7.4.8 Setting o : |
()  With the loom at the front centre, adjust the drag rod so that
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there is 1.8-20mm}:learance between the top of the let-off lever and the
stop on the control lever bracket.

()} = The beam feeler should be set so that connecting peg is
6 mm from the bottom of the groove in the control lewer when the feeler
is resting on an empty beam. '

(i) If the motion is set correctly, the action of depressing the
back rest as far as possible by hand, with the sley at Back cenire should
move the lel-off pawl the full length of its throat.

7.4.9 General Comments : _

(i) Even though the variable linkage and the sensitve back rest
with 9=90° is provided to ensure that there is no significant rise in the
warp tension, beyond the pick to pick variation before the mechanism
reacls, there is actually some variation taking place hecause.lhe spring
is provided only on one side unlike in the Bartlett let-aft and it does not
give proper compensation. ' h .

(i) The unwinding of the beam at any moment should be just
sufficient and should follow instanianeously after the: demand has been
indicated by the depression of the back rest. Howeves, for Roper let-off,
if the assembly of driving agency is analysed, there are In all seven
mechanical links through which the molion of the sley is l(ansmntqd_ o
the beam. These points are (i) Stud on sley sword and fink, (i) the driving
rod and the let-off pawl lever, (i) the lever and pa'fv!s, {iv) the pawls and -
the ratchet wheel, (v) the ratchet eccentric and the intemal pinion, {vi) the
pinion and the internal wheel fixed on the shaft, and {vi) lhe-shaﬂ pinion
and the beam wheel. With this nature of drive involving .several
mechanical links, it is quite likely that there is a possibility of tima lag
between the instant when the back rail demands let-off for a pick and the
instant of actual let-off from the beam.

75 BARTLETT LET-OFF MOTION _ B
This motion is fitted to Northrop Looms and is sasitable for weaving
medium or light weight fabrics.

7.5.1 Tensioning System . e ia
Tensioning system comprises a whip roller, & swing lever anc

spring. As shon\a?n iﬁ Fig. 7.10, a whip roller A is calmed on two swsrc\ig
levers C, one at each side of the loom, which are piwoted on the stuads
B on the loom frame. The other arms of levers C have two holes E. One
end of the 1od D is secured to one of the holes by means of a stud. Two
rods D, one at each side, have a thveaded portions far ad;ug;tmgnt of “:l
length of compressed spring. Al one side of the loom {the side sthzraelm
in the fig 7.10), the other end of the spring is compressed agam:tt one
of lever M pivoted on the loom frame N; rod D passes through a §
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The shaft Q also carries a worm which drives a worm wheel
mounted on a sleeve. The release wheel is mounted on the end of the
sleeve. As the release wheel rotates because of the action of the paw,
it actuates the release assembly, since the caich G is located in one of
the teeth of the release wheel the catch is mounted on the let-off shaft
F. As a consequence of the releasé wheel being turned, the release
handie assembly also rotates and allows the beam to rolate by tension
through the let-off shaft and let-off . wheel. :

- On the top end of the shaft Q is a hand wheel W for turning the
warp beam manually and immediately below this is a brake drum X
around which is located a brake strap 1o prevent over running of the
motion. At the other end of the drag rod P is a collar Y. Oscillation of the
sley imparts 1o and fro movement to the collar Z through draw rod L. (To
and fro movement of collar Z can be also obtained by a cam mounted
on bottom shaft). The contact between collar Y and Z and movement of
the collar Z, moves the drag rod. ' :

7.5.3 Working of the Mechanism

As the sley moves forward to the front centre the ratchet wheel
turns through the action of draw rod and let-off lever. The throw of the
pawi depends upon the distance betwaen the collar Z on the drag rod
and collar Y on the bottom part of draw rod. The tension of the warp feit
by the whip rolier, either decreases or increases the effective throw of the
pawl lever. i : : _

As the beam weaves down the beam feeler feels the dimishing
diameter of yarn on the beam and through various lever connections, the
spring 4 is lengthened, This allows the drag rod to move turther due to
expansion of the spring, but the whip roll assembly is able to increase its
oscillating movement and this permits greater freedom of movemenl to
the lever O. As the whip roll is depressed, the lower part of the lever O
will be moved towards the rear of the loom taking with it the drag rod P,
through contact with the collar. This results in the greater throw of the let-
off lever thereby turning the beam at increasing speed to maintain an
even rate of yam lat-off. ' X o

7.5.4 Seftings

()  Turn the loom to top centre.

(i) Y and Z are not in contact, wind warp on to the beam by hand
unli! they bear against each other. ' o

(i} The pawl lever T shouid now be at right angles to the loom frame.
If it is nol correct, correct this by loosening Y or Z and moving
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~ tension occur very fregently along the warp.

them to the position on the corresponding rod which will give this

position of T,’Y, and Z should, off course, remain in contact whilst

this is being done. . _

(iv) The lever O should be veriical. If this i5 not, move it by reposiioning

the two coliars on rod P.

(v) Place the rod D.in the required hole E. Normally upper one is used,
~ Changing from upper to lower one increases the warp tension.

(vi) Place the back rail in the required position on the swing levers C.
The inner one gives the maximum tension,

{vii) The whip roll should be horizontal along its length so long as the

- heights on the bearings B on the loom frames are the same at both

" sides.

* (vili) Place the top end of the rod V in the appropriate hole in lever M. -
‘Using the hoie nearest to the pivot N results in the largest .

movement of M for a given change in the beam diameter and this
selting is suitable for low picked cloth. The cenire hole is suitable
for most fabrics, but when high picks per cm are being woven, the
outer hole gives the least tension variation.

" {iX) The warp tension is adjusted by changing the compression of the

springs J by means of screws on the rod D.
75.5 Comments o
" Because the whip roller is carried horizontally outwards from the

pivot B, the tension changes caused by the gradual reduction will be

similar lo those shown by the curve 9=90°, Barlett motion with three
pawls instead of single pawl is preferred becuase abrupt changes in warp

7.6 RUTI-B LET-OFF MOTION o .
The Ruti-B8 let-off motion resembels the Bartlet let-off motion in

.many respects. The motion shown in Fig. 7.11 is driven from a cam on

the bottom shaft but it may also be driven from the sley sword.
7.6.1 Tensioning Device o

As shown in Fig. 7.11, the tensioning device comprises of sensitive
back rest K, vertical lever L and tension springs H. According to kind of
fabrics woven, springs are supplied with either 5, 6,7 mm diameter wire;
heavier the fabrics, more is the diameter of wire. '

The sensitive back rest K is supported on small arms projecting
from the vettical lever L which is connected to the horizontal tension
spring at the top: The movement of the back rest is trasmitied to the

driving rod F at the bottom through a series of links. An increase in the. . -
warp tension causes the back rest 1o be depressed and the whole =
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" system roves in such a way that stop E is bu:oughl nearer (o lhg stud
"¢ (of compensation lever D) with consequent increase in the rotation ot

the ratchel wheel. A decrease in warp tension causes the reverse action,
which reduces the amount of let-off,

D - _
= Cam on Bottom Shatt, 8 = Lever, C = Stud, D = Compensating Levar,
* Ec:r;too; fa Drivingnl:"tod. G = Ratchet Whee!, H = Tansion Sering,
K = Back Rest, L = Vertical Laver, M = Beam Fosler, N = Fulcrum, O = Link.
| Fig. 7.11 Ruti Let-off Motion
762 Beam Driving Arrangement . R
Each fime the cam raises the bell crank lever B, the stud Cis
moved towards the left so that it presses the compensator D against Ith:
stop E fixed on the link F. The resulting motion imparted {o this lin

tu o rachet wheel G and the beam through a wamn reduction gear.
Tt::s:r:'no::lct of let-off or the extent of ratchet wheel mpvomentl I:l
determined by the position of the stop E on the !ln!( F which is contro
by the movement of: back rest as mentioned earlier. _

The beam feeler arrangement consists of the feeler M fulcrummed

at N, and connected to the wedge D through the link O. As the beam
diame?er is reduced, the fecler M moves in and lowers the compensatof
D in between the driving stud C and the stop E on the link. This catfﬁ:
the effective distance between C and E to be reduced, so that the sthe
comes in contact with the stop earlier and gives increased rotation to

ratchet wheel.

7.6.3 Settings :

iti j that
) With the sley at the front position, adjust the cam SO U
0 ar:t‘i?riclion bggul on the bell crank lever B is at its highest position.
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-7.7.1 Tensioning Device

" whip roller bracket which is almost parallel with the verticat i.e. 6=0°

sley sword C through the driving arm D, auto beam adjustor E, verti

(i  With the sley at the back centre, the driving lever must be incli
at angle of 30° towards the front of the loom. '

(i}  The horizontal spring should be tightened so that the link L i

(iv) Bring the stop E 1o rest against the compensator D.
{v) Pressure spring of the brake band (not shown in Fig.) should only
be tightened as much as will be required for the ratchet to bey
advanced by the pawls the exact distance covered by horizontal3
od and lever.
716.4 Comments

. Comments on this mechanism are similar to those of Barllett let
off. Different compensators are used according to the number of picks

7.7 CIMMCO LET-OFF .
This type of let-off is being used on Cimmco looms, Sakomot

Tensioning'-device consists of & whip roller A as éhoﬁn
Fig. 7.12 which s made 1o press against the w..- sheet by means of
weight through a series of levers, The whip roli: - .. held by means of &4

7.7.2 Beam Driving Arrangement .
The ratchet wheel G is driven from the rocking movement of th

lever F. The ratchet wheel G drives the beam wheel | through be
wheels and worm H. ' .

As the beam diameter reduces, beam feeler J moves the stud on'
the auto adjustes down through a series of levers. -
7.7.3 Working : .

" As the sley moves forward and backward, the pawl swings forward; e
and backward. s movement is controlled from the whip rofler and the;  the .
beam feeler. As the whip roller moves down, it swings the pawl backward e
{o give movement 10 the ratchet on its subsequent forward motion.' . 4

As the beam goes down, the stud on the auto beam adjustor goes L goes
down to give a more swinging motion to the lever and this motion is]
transmitted to provide more movement to the pawls fo increase thej
angular rotation of the beam, s
7.7.4 Comments _ o 3
_ The particaar form of mounting the whip rofler in relation to the ] 0 the
whip rofles bracket fulcrum results in a graudal fall in the warp tension as.
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ia5 (see section 7.3.2) so fong the weight B remains at th
:‘aer:ea?‘;cne:ngtiﬁén on the weight lever. This won.!ld be oo;;zct;daz
keeping the weight nearest 10 the fulcrum at the s_,lamn.g of the ; h: nen
then moving the weight outwards, on the weight liver as o
diameter decreases, but this method is not reqommended. i1 ;side:; °
drop is considered to be serious, extra rail should be prov

mentioned earfier. : _
There is a provision 16 rotate the beam from the front of the loo

by means of hand wheel as shown in Fig. 7.12

Lover, C » Sley Sword, D = Drive Amn.
fical Lever, G = Ratchet, H = Worm,
| = Boam Drive Goar, J » Beam Fosler, K = Slot Plala.

Fig. 7.12 Cimmco Let-off Motlon

A = Whip Rotier, B = Weight
E = Auto Beam Adiustor, F = Ve

78 TOYODA LET-OFF - |
' +<m has cerlain interesting fealures
Toyoda let-off mechanism g . The

, rlett, Roper or A ;
are diferent from those of Ba ixi?::; back rest which is weight

. ] a sens! .
tension is developed through ® 2300 B0 vsion-adjustment

dead weight arrangem .
:\:Z:.'sb;f sT\ihing the vgv‘:ight on the weighted lever. In between

' i i ided. Thus a varniation
and the back rest, a guide roller is provi
::;:: 2ﬁhe back werp sheet 1o the vertical as the beam weaves
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up,
7.8.1 Tensioning Device
The principle of woking of Toyi ion -
The princ oyoda let-off motion is di ith
referegce to Fig. 7.13. The sensitive back rest A is supposr(;z;szgml
. 8rMS B secured to the shaft.C. The dead weight supported on th
D from the same shaft C to give Cirom

the wa & .
the beam is taken round the rofl P tension. The warp sheet from

baCk rest. §r R befa‘e il passBs. Ov_e'.' the sensiﬁva .

A;aaﬁkknes:,anwom.c'-smmo.
F = Lin G-Levor.l-l.irﬁ(.J-Pawll.avar.K-Fltc Whee!
L-Wmm,M-WOﬂﬂWbad.N-BoamFeelar,;-h‘L‘evﬂ '

oaSJoMBw.x-Soam.Y-BmStm.Z-ShonL;w. '
Fig. 7.13 Toyoda Let-off Motion o

Am, E = Sector Lover,
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7.0.2. Beam Drive

The beam is rotated through a ratchet wheel K and a worm
reduction -gear L and M from the sley sword. A double slolled lever
arrangement is provided near the bottom of the sley for this purposa. The
slotted bracket Q is fixed on the sley itself while the lever P is fulcrumed
on a fixed casling. As the sley takes the slotted bracket Q forward, the
fever P rocks forward due to a common stud that passes through the
stots of both P and Q. This motion of the lever P, through the link I, rocks
the pawl lever J and turns the ratchet wheel K. '

The regulator arm E fixed to the back rest shaft C rises and falls
according to the changes in the warp tension and through the fink F, and
the lever G varies the position of the stud T in the double slotted levers
P and Q. The rotation of the beam varies accordingly to maintain the
warp tension at uniform level. As the beam weaves down, the feeler N
moves in and raises the end of the link 1 in the slot of the pawi lever, thus
giving an increased movement to the raichet wheel and the beam.

The locking or braking arrangement to hold the back rest
stationary during beat up, consists of a sector X on the sector lever E and
ihe brake shoe Y on the short lever Z. A bowl at the botiom end of the
lever Z is acted upon by an eccentric on the crank shaft. This eccentric
is set to allow the brake shoe Y to come in contact with sector on the

requiator lever at the front centre position, so that the back rest is firmly

locked for beat up. As the crank passes the front centre position, the -
eccenliic moves the brake lever away from the sector X so that the
regulator lever is free to move under the effect of the wamp tension.

An eccentric on the crank shaft rocks the back rest through an arm.
of the back rest which rests on the eccentric. This oscillating motion of
the back rest reduces the strain on warmp duringlsheddin'g. _

-~ 7.9 HUNT LET-OFF =

Hunt let-off motion is widely used on automatic looms e.g.
Drapper, Crompton & Knowles and shultleless weaving machines. This
let-off works directly from the warp tension via the whip roller which

- responds instantly to the slightest change in the _tension. There are no

beam feelers on the warp.
7.9.1 Tensioning Devices

The desired tension is obtained by means of weight on the weight
lever D, (Fig. 7.14) Afier it has been set for a particular cloth, no further
adjustment is required. | - :
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7.9.2 Beam Drives
b Q:::’ehiet’"-:c motion is driven from the bottom shatt or crank shaft
1o wea F9 . hine by means of chain A and worm gearing B ¥
shomn p;ged ;4_:1."1;19 subsequent gears in the train are variable, e
o _One e cont arrangement consists of two V-belt puileys and-
Whe.re > conical V-belt pulleys C, and D, can be moved axi
af ‘ ) I‘

" T?]s; ‘c:;?c;site ones C, and and D, are always fixed firmly on ¢
| and'.( he & iaf pulley rpovemenl.is interconnected by means of lever {i

. e warp tension is increased, the whip roller is pressed do '

.cz c"
R K
.io R o
v ™M
Q |
- 7

- v - g o C' = | Uu@y‘ Dw Wﬂigll Lover
: X . L] I
D... D, - Pulle_vs. Enx L‘nk Fm= Swillg LWOI :J. K. - LOVOB .

Fig. 7.14 (a, b) Hunt Let-off Motion
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te hole of the swing
for low tension, iddl
¢ high tension.

during weaving

st to the fulcrum is
nd the outer hole fo

roximately level
he position of levers K and

medium tension &
ight lever should be app
be adjusted by varying !

7.10 SULZER RUTI LET-OFF

lo Am Lever, D = R
G = Pivot, H = Ant
K-Wom'll-'wo-““ mﬁl.

Gear, N = Shalt

r p*r. C - DDUb
F -Cluldl L.“{‘
- Dl'“wn clutd"

,\-Spﬂ'ma'c“'ﬂ‘
E = Connacting Amm,

' Fig. 7.15 Sulzer Ruti Let-off Motion



on the machine frame. Since the centre of the groove curvature is nof
coincident with the Cenire of rotation of the regulator - lever, the clutch
lever is rotated in the direction indicated. As a result of this, rollers H are

- Mmoved into the path of the projections of the driving clutch I, which is ”
o moved axially and rotates the driven clutch J. The movement is .

The driving clutch is driven from the main shaft through shaft N.
There is an arrangement to rotate the warp beam by hand, when the
weavng machine is stopped, the shaft N is disconnected from the main
machine shaft by a claw cluich, '

Differential motions are used to drive the beams on the other side,

| 7.10.1 Settings

& The ratio of the worm and worm wheels for different pick densities
| are shown in Table 7.1, - S

Table 7.1 Ratio of Worm Driving

- Particulars Gear Ratio . Recommended Pick density/dm
~ Normal 139 100-150
" Coarse - - 2:39 _ 35-150

Very Coarse .33 © 184

Fine 1:66  150-1800

The position of the whip roller in whip roller support determines the
- length of the back shed. The length of back shed depends on {j) number
- ot shafts, (i) nalure of the warp yam and (jii) type of fabrics L

The inside position is used for the following application.
(i} . Fabrics which need upto 14 shafts, -
(i) Heavy fabrics of ail types of fibers,
{i))  Bad (soft) wamps.

The middle position is used for the following applications.

(i} Fabrics which need more than 14 shafts.

(1  Jacquard fabrics.
(i}  Satin fabrics. '

Jiv} For warp yams with low breaking strength,

Outside position is used for the following applications.
' 136 '

()  For fabrics with a high number of shafts and a v

ery wide range of

float vaniations in the warp ends. |
7.41 WARP LET-OFF WITH ELECTRICAL DRIVE

- otions driven by electric motors are used on
hautt Ie\{:sa r\5')eellilin«:’g:fm:t‘lch_ines because lengion can be set accurately wt_l_n
. ariation. Several types of such motions are avantgble. One suc
i t\;m is shown in Fig. 7.16. The let-off drive motor A with the reduclﬂ
;gr and main gear moves the war&a bemngnu::ll:‘sely s;omn:a$ g:;“ sand‘
an extent that the whip roller D is always oee ':_ f'r:rh @ same height ana
the tension of the warp beam' remains con \ O
. The whip roller is mounted on the. springs | \ ¢
ggyxﬁe posi!ion’lgf the whip rofler is determined by the S':rt\hs:fog ':;;l
the signal is transmitted tq.lhe_ electronic control equlpment“s Mtche
anel C. As soon as the whip roller tends to leave its pr ormined
Eosilion.. the electronic control Wlb'm".t takes the 'mrdi ag o o
accelerates or hrakes the warp let-off drive motor aog-oﬁngﬁ;e hen fno
et he. thewm:i::ts up \::;I “t;weetaorﬁect spoed when the
that the molor stal A e
f\fg;i?r'\gs:mchhe is started again. However, the pziselt: é?cehega':e':ﬁixg
the power supply to the controt cabinet is interrupt peed ivaiatole
warp let-off drive motor starts with the average s : which s then
correcied within a short period, Provisions have been ma;

slacken the beam by means of butlons.

A oﬁwm."é-w.c-cﬁmumb.wmpmr.g.spm'
" Fig. 7.6 Etectrical Let-off Motion |



()

(@)

" TENSION

The static tension traces follow a trend similar to a tension trace
obtained on a running loom, but the values tend to be
comparatively higher but the difference is small. This behaviour is
because on a running loom, let-off is actuated and tension
equilibrium is attained quickly throughout the warp sheet.

The average tension for a thread in the bottom shed is higher than
that for the top shed in both the let-off motions as it should be. This
is due 10 the troughing of the shed, which is necessary for
obtaining & good cover of the fabric. They observed that the
extent of difference between the tensions on the threads at the
bottom and that at the top sheds is about 72% for Roper motion
and 108% for Sakamoto motion. ’

On bath these let-off motions, the maximum values of waip tension
in top and bottom shed are obsetved at the beat up. This is due
to the fact that the beat wp is taking place in a crossed shed. The
beat up tension for the bottom shed is much higher than that of the

‘top shed. This is due to higher average tension for the bottom

shed lins. This behaviour of beat up tensions is similar to the

- observations made by Owen, Snowden and Chamberiain.
. However, Kulkami observed the maximum tension at the full
. opaning of the warp shed on a rayon om as shown in Fig. 7.18.

This is because for weaving of filament yams, the beat up is
necassarily, with the shed almost closed, contrary to the usual
practice followed on cotion looms. : ' '

BACK HEALD
BOTTOM SRED \, -~ 3~
+

- _'\roﬁ SHED
) ] B | .
. . 0

0°. 180° 0° . 180 0°
: © . CRANK SHAFT REVOLUTION- DEG.

) Fig. 7.18 Cyclic tension Variation for Fitament warp
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{e) The tension at the beat up for the top ﬁne for Roper is' abo l
: U

o

(9}

h—

double to that for negative let-off. However almost similar valye
g ]

are obtained for the bottom shed line.. This behaviour may be

Badve and Bhattacharya obs: d b ' ..
adve ar ltac erved because i
r.ngher value of difference in tension between l'o‘;): a:c;:z?ﬂpc?: Z\I:ZZ

tendency is not so marked on the Roper mation

The peak warp tension at beat.y d
-up followed i P
appears almost uniformly throughout in lhebgé:: l(:?Th‘::d ':;Z;zg

are comparatively less prominent o '
: . n the Roper Jet i
Indicating thereby a graduat let-off, This is becapu:: in ;:: cr:::z‘;

~ Negalive fet-off ‘motion, when the maximum warp tension is

feached, the unwinding force overco
R mes the braki,
beam, resulting in instantaneous Tet-off, ‘ __‘_“"9 force on the

In the Roper motion, the beam is tumed positively by a reductlon .

gearing from a ratchet wheel. The let off

. . pawl actuates
earlier than th'e beat-up and completes its action only‘at ”ﬂ:;lCh
the beat up. Since the movement of the ratchet wheel is co ) o
afler the beat-up and since several mechanical links are in:rwﬁ

in the drive from the ratchet wheet to the baa =
i the raict m, the let-off i '
to be gradual, It is quite likely that the driving force frorn.otftfm;s r:?cl;::t'

wheel and the unwinding force from the bea, :
i o & beam meet - -
the middle of the chain of links, especialy X smev::e;eu:

" pinion and the wheel. This resuits in the let-off in two stages

- An instantangous but partial let- _
o i partial let-off because of the impact at beat
- Gradual but a major portion of let-off obtained from the drive

Thus immediately after the beat-up, the tension is suddenly

decreased resulting in tension reduction o a minimum,
140 |

(h)  The trend of tension for the top shed line on the Roper motion is
reduced due to the gradual fet-off and delayed attainment of
tension equilibrium. However, in the case of negalive let-off
motion, the tension is fairly constant during the dwell period of
healds with a tendency 1o increase slightly at the end fill the

- healds are levelled and then it rapidly increases to the beat-up
tension. This behaviour indicates that the vibrating back rest of the
- Sakamoto motion is not effective and loses control temporarily on

the top shed fine, - : o , .
7.12.1 Cyclic Tenslon Variation on Sulzer Weaving Machine
. Holdcombe et al. (8) measured the tension of warp sheet on
Sulzer Weaving Machine (SWM). They observed that average weft warp
tension on SWM is about three times higher than that of the conventional
weaving machines a.g. Northrop {9) and Picanol. Beat up tension is about

1.3 times higher than open shed tension for SWM where it is about 1.6
to 1.8 times for oonvemional weaving machines. Thus, although the sha_d

750

500

TENSION IN mN

258F

I [ Y
0 180 360 540 720
CYCLIC . ROTATION(Oegrees)

Fig. 7.19 Cyclic Warp Tension Variation on -

~ Ruti Sulzer Projectile Weaving Machine
opening re_é;uired for weft insertion is much less for Sulzer Weaving
Machine than its conventional counterparts, a greater level -ot base
tension is employed for Sulzer Weaving Machines. Fig. 7.19 a indicates
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that following a beat inc . ndergoos: . .
: up on Sulzer Weaving Machine, wamp '
n";rited gansmnl vibration in the form of a dampe'd sin’x’:::e hamonic
" n. uch vin'anon§ are the natural response of the spring syslem:-;
w ising the mechanical components of the warp let-off control and the
arp yérns themselves 1o the impulse of beat-up. :
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either on a thread breakage of warp or weft or when 1

- STOP
'MOTIONS

8.1 FUNCTION

Different types of stop motions aré provided 10 stop the loom

he shullle fails

to reach the shuttle box. , .
These stop motions incdude weft stop, warp stop and warp
protector. They are necessaty for a weaving machine in order i

weave a faultless fabric.

82 WEFT STOP MOTION _ _
This motion enables to stop the loom immediately after & weft
break or weft running out. In case the loom is alflowed to run even
after the weft breaks there will be no woven cloth excepl jong
threads of warp. o
There are two types of welt stop
weaving machine : -
_ (a) Side welt fork motion.
824 Side Weft Fork Motion

motions on a conventional

(b) Centre weft fork motion. |

H | i (al
‘A - Wet Fork, K = Grate B
Fig. 8.1 (a) Side Woeft Fork Motion
The basic principle of the side we fork lies in the fork and.

grate. A metal grate (Fig. 8.1a) is placed between the end of the reed
and the shuttie-box mouth on the starting ham!le side as shown in
 the Fig. 8.2. A welt fork made of light metal which has three prongs
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S

A = Walt Fork, B = Walt Fork Holdef,
Lover, F = Grey Hound Tail, G = Wi Fork Can;, K= Grata, 8 Starting Hanch
Fig. 8.1 (b, ¢) Side Weft Fork Motion o

bent at right angles is sityatey in f

weft fork motion is illustrated at Figfogf‘lg)‘he Fele. The complete
A weft fork A with a single ta hoo

- weft fork holder B at C, /118 other

. knock-off lever D, which is in Contact
the loom is in running.

end of theholdensheldby
with the starting handle when
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ked at the end is held by a |

 The tail end of the fork is slightly heavier than the forked end.
A hammer lever E fulcrummed at X is connected to a greyhound tait
lever F, the battom end of which is resting on a weflt fork cam G
which is fixed on the bottom shaft. During the rotation of the bottom
shaft the cam raises the greyhound fail lever on every two picks and
causes the hammer fever to rock towards the loom front.

1 e EE——
!A i ;
AN / ?
7 v 7 .
STARTING . GHAMEL SLEY Rack
HAMDLE S10L ) '

Fig. 8.2 Position of Metal Grate and Channel

A channel is cut in the wooden raceboard H (Fig. 8.2) opposite
the weft fork so that when the sley comes forward 1o beat up position
the weft fork prongs will remain below the raceboard level unti! it is
touched by a weft thread lying across the channet from the selvedge
to the shutlle. : ; o

In this case the shuttle should be on the starting handle side.
if the welt thread is not broken or missing, it will push the weft fork
prongs, thus lifting the hooked tail clear of the hammer lever E. At
the same time the rolation of the cam G makes. the hammer lever -
move towards the front rest. In case the weft is absent either through
breaking of from running olt, the wefl fork remains horizontal and the
prongs pass freely through the bars of the grate. Then the hook tail
of the fork is caught in the notch of the hammer lever E as shown
in Fig. 8.1b and when this lever moves towards the front rest it
carries the fork along with its holder resulting in the weft fork lever D
pressing against the starting handle S and knocking off the loom
{(Fig. 8.1.c). ' ' '

One fault in the mechanism described early is that the weft
fork lever and the holder move in an arc of a circle because of the
fixed fulcrum of the weft fork lever. This sometimes causes the
prongs of the fork to hit against the side wall of the channe! in the
raceboard and cause damage. fn the Brilish made Northrop fooms
this arc of movement does not exist since the weft fork acts directly
upon the starting handle with a straight backward push.
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8.2.1.1 Important points
1.

2
3

B w0 its original position

mechanism

The weft fork m ' ' |
ght be a pos Suttis
profrudes too far through Iﬁz ::E;te fi?kw;;g elt uting i 1

The grate must be smooth, -

pm v .

teed, ot louet he grate wires or any part of the gratg

Th : _ . A
e weft fork prongs protrude nsither too Jess nor too far

through the grate,
The clearance between the hook 1ait of the

of lhe_ welt fork hammer s very important l:jrklh: ':;'e:::n':z‘ih
. is
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The fork must be properly balanced so that the fail end is

slightly heavier than the forked end. '

7. An accumuiation of flulf at the base of the grate will
unnecessarily press the prongs of the fork thus raising the tail
end when no weft is present. This will make the loom run
- without the presence of weft. '

8.  The side play in the rocking rail and sley might cause the grate
foul the fork. Sometimes, ioose cranks might also cause this
trouble.

9. Wefl thread calching on the prongs because of inadequate
tension will cause the foom to run on.

10. Bent prongs, binding of the fork through rust on the fulcrum

- pin, fork tulcrum worn out etc. might affect the good working of
the mechanism,

11, Faulty timing of the hammer lever may causa the loom running
even after the failure of weft,

12, Weak or late picking {rom the off side of the loom may cause

. the shuttle to strike the prongs and damage it. _

13. insufficient tension in the weft fall to lift the fork sufficiently
causes the loom stoppage. _ .

14. i the hammer lever begins to move too soon before the weft

has had time to lift the fork tail clear, the foom will keep

stopping. |

- 8.2.1.2 Disadvantage : ' .

Since this mechanism is situated only at the starting handle
side of the loom, the stopping is effected only when the shuitle
reaches the starting handle side. This will result in missing a.
maximum of two picks when the weft breaks or exhausts as soon as
the shuttle leaves the staning handle side.

_ In case such a device is o be provided on both sides of the
sley the cost factor and the compiicated knocking off arragement has
o be thought of. ' ' )
8.2.2 Centre Weft Fork Motion
- This motion has been designed to feel the weft thread every
pick and stop the loom in case the welt thread breaks or runs. out,
no matter which way the shuttle is running at the time. The shuttle
can be housed in any one of the boxes.
It is for this réason the mechanism is situated in the centre of
the raceboard. The loom is brought to a stop before the beat-up
action takes place. Il is not necassary thal the shutile should always
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pecessaly 10 slop the loom immediately before another coloured

thread of the second pick is inserted in the shed. It also heips 1o -
weave faulliess cloth free from pick finding marks or broken picks,

with effective braking system, the loom can be stopped dead on the

proken pick. n addition a device is incomorated to turm back the -
Joom, opening the previous shed with a broken pick faid inside, so
that the weaver can rethread without making any bad mark on the
cloth. Centre weft fork molion is, therefore, suitable for weaving
fabrics made of filament yaros, e.g. polyester, nylon and yarns made
out of other delicate tibres. Though several types of centre fork .
motions are designed the basic principle remains the same,
A channel (Fig. 8.4) is cut in the raceboard, at or near the cenire
depending upon the length of the wett from the shutlle eye to the fork
and also on certain altachments like pirn changing and: box
changing. The weft {ork with prongs is fulcrumimed on a brackat fixed
" 16 the front of the sley, When the sley moves towards the back
centre, the fork tilts upwards through the warp far enough o aliow
ihe shutlle to pass underneath, and the weft is laid under the fork.
During the forward movement of the sley the fork drops downwands
upon the weft and is held from moving further down in the channel
by the grid effect of the warp threads belonging to tha botiam shed,

supotiing the welt thread against the kght pressure of the fork. inthis

condition the weft fork holds the knock-off amm away from the
knock-off lever. The fork is pulied out of the shed just beforethereed
reaches the fell of the cloth for the beat up of the welt. it, however
there is no welt undemeath the fork as the sley moves forwmard, the
fork drops into the channel in the sley and the knock-off arm D is
moved into contact with the knock-off lever G thus stopping the loom.
One important device which is necessary in all the cenire weft fork
motions, is to enable the loom to restar! after the wefl reptenishment
without the presence of a weft thread across the shed. This means
that the knock-off arm should be made ineffective for the first pick
without the help of the wefi thvead. -~ :

A shield has been provided in alt such motions to enable the
sley to move forward, on the first pick, without stopping the loom. On
successive picks the shield moves out 1o enable the welt thread to
acl as a prevemtive device 10 knock-off the loom. .

The centre weft fork motion shown in Fig. 8.4 has two
imporiant parts. The first pan, the welt fork, is attached to the sley
and moves with it. The second part consisting of, cam, knock-off
lever, brake lever, the rod that connects the mechanism o the
shipper lever, ali attached undei the breast beam, which is
stationary. : C : o

The weft fork A is pivoled in a stud and is connected to a lever
B pivoted in a bracket on the lower end of the stand by a connector




rod C. An adjustable knock-off arm D which is connected to the lever
B slides over the face of the cam E projecting from the breast beam
assembly. The knock-off ann D is held against the cam face by a
special spring S on the opposile end of the laver.

and during the forward movement it drops down. The projecting
stand F mounted under the breast beam, has a knock-off lever G on 3
one side and a first pick shield M on the other. The knock-off lever §
projects above the lug siop of the stand F. If the weft thread is not .4
hoiding the fork from falling down in the sley channel, that is the
dbsence of the weft, the knock-off arm D will follow the cam E during
the forward mowement of the sley and engage the knock-off lever G.
If the weft thread is present in the shed and holding the fork, the
knock-off arm D -will pass over the knock-off lever G. When the
knock-off lever is pushed back by the knock-off arm, a round bracket.
on the lower past of the lever will press a brake tube lever, turn the
" brake and stop the loom. o . : I
' Immediately the loom is knocked off, a flat spring J clamped
1o the shipper shaft pushed back the first pick shield M through an 3
intermediate lewer N. Since the shield M is held by pins that follow
the curved shape of the cam slols, a push at the back will enable it
. to raise above the top of the stand F and also above the top of the 3
- knock-off lever G. When the loom is started after the repair of the
broken pick, the flat spring is moved away from the lever N but the
~ shield F stays in position owing to the dwell in the cam slots. On the
- first pick the advancing knock-off arm after sliding along the edge of
the shield and past the knock-off arm, stikkes the end of the cut out
O in the shield pushing it forward into the normal position.

8.2.2.1 Improved centre weft fork motion -

whole mechanism is difficult to approach for any adjustments. The
looms, namely, the German Zang, the Swiss Ru and the American
C&K for silk have designed to have all the working parts in an easily
accessible position at the side of the loom. Therefore setling a
adjustment of the parts is made easier. _ '
8.2.2.2 Problems associated with centre weft fork motion

1. .
- (a)the prongs of the fork press the welt throughthe boltom shed,

. (b)early or strong picking,

+ (c) a longer setting for the prongs in case of nylon weft. |

During the backward movement of the sley the fork is raised,

One disadvantage of the motion described before is that the

Weft cuels in the middle of the cloth. Causes. ;

(c) irregular loom speed.

Remedy . - '

{a) correct tensioning of weft in the shuttle.

(b) shortening the prongs a little in case of rayon weft,
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2.. " Loom sb;ping constantly although weft has not broken.

Causes:
(@) slack warp,

() fibrous or hairy warps.
~ Remedy.: Correct tensioning of warp and weft,
83 WARP STOP MOTION S _ _
The purpose of warp stop motion is to stop the foom when a

‘warp thread breaks. The loom also stops when a warp thread

o o | not only
ecomes excessively loose. The warp stop motion IS usefu
?or the efficie pro?iuctlon of high quality lac‘l;ncsdb.ut :clft'odla? 92:2
to a weaver. if a broken warp thread I1s
rn?rnm;adﬁg;; it wil tend to get entangled round adjacent threads thus
causing mcu'e end breakages or create a fault known as a floal in the

woven cloth. o
Ther } hanical and

two types of warp slop motions, the mechanica
tectrical. v;a;zth thtzp:ases the basic principie of working is th;a
:ame that is, every wap thvead is sensed by a thin strip of metal,

" known as a drop pin. When a warp thread breaks the comesponding

v into & moving part of slide over whu;hit
qmz;mus&hl:t%m?bn of the shde is thus arrestgd and a
;fnock-oﬂ mechanism will operate and stop the loom. |

There are different types of drop pins depending upon the use.
viz. close and electrical as shown in Fig. 8.5. o
310D Wires - ' . o
o S:::datd types of drop wires for use in weaving cottton, silk,
wool and man-made/synthetic fibre jabrics are 3
a} Mechanical warp stop motions.
' ( <):bsed end drop wires (Fig. 8.5a)
. - open end drop ‘wires (Fig. 8.5b)
G Electrical warp stop motions.
E <):losed end drop wires (Fig.aaésdt;) . -
. onen end drop wires. (Fig. 85d) -
gp?en ended drop wires are most popular lype‘;:(sje.: :ﬁ;
i pin the warp threads after the watp has been gaited v
dropﬁm“gsnme cases while the loom is aciually running). This cs;r;d °
?311"; (;::echanically (300-350 thread/min.} or manually (5000 .ihf i
how). _ T
wires are positioned in the préparal
Cbsedtgp:arpdmtgreads being drawn through the drop wires
e he: . same lime. When the warp is taken to the

:lor:)dml::r';?nl:\gwle:ew wires are threaded on both sfider bars of
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" - Dimansions ‘ _ _
The normal range of dimensons and mass of drop wires for

7 ) (O .o mechanical and electtical warp stop motions as per standards of
r 1~ —~ - : Bureau of Indian Standards is given in Table 8.1. -
| N (] Table 8.1 Dimensions and Mass of Drop Wires
_r] “ Type Length [ Width [ Thickness|Upper Siol] Mass
i ‘] : . ' Length of
mm | mm mm mm mg
: Mechanical | 120,125] 11 | 02,03 |53,65 [1.6-44
| | | 138, 14s. o | ' -
_ UL ~ | 165, 180 0.4
O | - ®) (? Electical | 125,135] 7,811 | 02,03 |s3,63 . Jo9-44
: Q - | 148, 185 04 | :
jos

8.3.2 Machanical Warp Stop Motion

There are two types of mechanical warp stop motion .
- Vibrator bar type, - Castellated bar. type.

8.3.2.1 Vibrator bar type .

The vibrator or osciflating bar type warp stop motions were
previously being used on almost all types of looms. Now-a-days,
these warp stop motions are being superseded by castellaled bar
type because. of the following disadvantages :
(a) Open type drop wires connot be used and hence pmﬁmg at
the loom is consequently not possible. ]
{b) Maximum four banks can be used. :
(c) Shaking movement due to the oscillaling bar disturbs the
lower edges of the drop wires thus causing them prone to -
jump and .unnecessary friction is created between the yarn .
and drop wires.
The worklng principle of Cimmco - Sakemoto vibralmg bar
warp stop motion is described below with reference 1o Fig. 8.6.
The eccentric A fitted on the bottom shaft B rocks the vibrating
bar to and fro through the fork lever D, corinecting rod E, oscillating
shaft F. The fork lever D and the rod E are connected through a

B I T | A G R 11
— A | \J v
1a} _ lb) : (C).-. "(d=]_‘

A Fig. 85 (a, b, ¢, d) Dlﬁerent typos of Drop Ptn
the warp stop motion. When the wa runs out, the :
left on the thrum, the old warp can :; knotied or !w;:l ;?:snzr\: :

- warp of similar sett and thus save the lnmal trodﬂe of mng
. n
Materials p‘

The drop wires are made from -rolled
-tempered steel strips havmg the tamﬁummr:
- Therealter .the drop wires are plated with zine or nickel and
_chromium. The drop wires should be smooth and free from cracks,
_fough or sharp edges which would cause warp breakage.
Chemica! Composition
Carbon, per cent

. 0.65 o
Siicon, per cent - .. 010 :: gg N spring G so that lhe motion :mpaned to the vibrator bar is a negative
Manganese, per cent - .. 06010 o'so' A one, .
Phosphorous, per cent, Max ..  0.030 o The two sides ol the vbmtmg bar have five vertical serrations.
Sulphur, per cent, Max .. 0,030 i

On each side of the vibrating bar there is a fixed bar H (Fig. 8. 6 a)
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drop wire bar due to a warp breakage, the path of the vibrating bar
is obstructed; semations of these drop wires prevent them to slip off
and turn over. When its movement is obstructed the hitter K is in the
middle of its path, the striker P on the siey hils the hitter as the sley
moves forward. The hitter is pressed back resuiting in the release of
the starting handle from the knotch. . - . =

8.3.2.2 Castellated bar _
Northrop Warp Stop Motion

e wWnuruunnnn

0> L e ¥ §
. r
. o %
%‘”". Y
T - U . . o5 B
[ / =2 t J‘ =
| | .- . | | | L -:-'
A-anenuic.s-sonom : ) . )
€ = Comesgonn. 8 = Botlom Shat, C = Vixating Bar, D« Fork Lover, B v
I = Drop iy 0 sc¥iating Shalt, G = Spring, H = Fixed Bar o
+ J * Bax, K < Hittar, L m L-shaped Link, M = Crous ot

A = Slide, B = Shder Bar, C = Hole in the Bars, D = Siof, F = Forked Bracket,
© G = Tubular Laver, H = Cam Coupling, S = Shaft, | = Chain driven Wheet,
J-DoublesidadCam,K_-S.pli\glmdothger.L-Knod‘-oﬂ Lever,
- M = Knocke-oft Finger; N = Striker ,
Fig. 8.7 (a, b} Northrop Warp Stop Motion S
The mechanism consists of a slide A, slider bar B, the side
. oscillating device and the knock-off device. All of these paits are
ilustrated in Fig. 8.7 a. The slide is placed into the groove of the
slider bar which is secured firmly at both ends at the side brackets. -
The top-of each bar is castellated. The number of bars used depends
upon the density of wamp {10-12 drop pins per cm. on each bar).
Normally four bars are used. - - - : R
" The warp threads are drawn through the drop pins, heald eyes
and reed dents at the same time in the preparatory depariment.
When the warp beam is taken 1o the loom for gaiting of wamp, the
drop pins are threaded on to the slide bars. Then the slides are
coupled to the mechanism by a pin passing through the holes € and
. ’ . 155 « -

_N-lelv_or.D-M-oﬂmd.P-&rkar.- : .
Fig. 8.6 Cimmeo Warp Stop Motion

wires. These bars are slationa :Ufpose
se b _ Iy and semv. holdi
the drop wires in the event of an end bre:k:;p 'd "

Under normal workin it of
_ _ g conditions, the botiom E
wires are clear of the path of the oscillating bar wha:l'?:fa?:e;hleo‘tm :

fro movement between the fixed i

:’msm of bottom shaft. This mo?:aer:m?;‘r;geémgo Y
" cro;n:;reement to the hitter through L-shaped fink L_ ecting azg .
knaes gy over N, and knock-olf 1od O, K mounted o thy 1o
. fod escapes the striker P on the sley «very time the later

comes forward. However, whenever a drop v falls down on the
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the slots D. The slider bars are held firm in their end frames by bolts
passed throught the holes. The whola unll is placed behind the heald :
fames.

The warp tension has to be ad;ustod in order to keep lhe drop
pin clear of the slides. When a warp thread breaks, the
- corresponding drop pin falls down into the moving cut out of the
slider. The free movement of slide A is arrested as the drop pin .
. comes against the rigid cut-out of the slide bar B and the knock off

.mechanism is acluated and the loom stops.

The basic principle of all types of warp stop motions atlached
to the Northorp loom, the Crompion and Knowss loom, the Ruti loom
~ are mofe of less similar. The varation is in - driving and the knock

- oft molions. - .

The slide A moves forwaud and backward by means of an

. ‘eccentric in the drving box {Fig. 8.7b) The slidé A is connected to

the forked bracke! F of the Northrop loom which attached to a tubular
lever G fulcrummed at Q. The lever G is oscillated by 3 cam coupling

- H. A small shaft S inside the driving box. consists of a chain driven

wheel | a double sided cam J and the cam coupling H. The motion
- o the shaft S is given from the créink shaft through a chain and chain
wheel . In the hollow part of the tubular léver G a spring loaded
finger K passes through. The finger K diring its oscillation above the
double sided cam J clears the flat sides “of the cam with each
compiete movement.

" If a slide is iockedbyatal‘ingdroppm thefreemohonoﬂhe
- lever G is arrested with a finger K positioning immediately above the
cam J. The continuously rotating cam J with the projecting part lifts
the finger K which in tum kfts the knock off lever L. The lever L is
connected to a knock off finger M by means of a cable. When the
“lever is raised by the finger K, the cable pulls the knock off finger M
~infront of the striker N whlch (mal!y hiwnchs oft the starhng handie.

Ruti Warp Stop Motlion

On Ruti B loom, the reclprocaung monon of the siiding
serrated bar is obtained from a grooved cam A (¥iig ,8.8) fixed on the
bottom shaft B. The rod C which is moved up and down by the
groaved cam A through the gliding shoe D, fork E, connecting rod F,
- drives the stide G to and fro through the arm H and curved fever |
~ tulcrummed in the stud J. The sfide G is slotted in the slider K. The
motion of the slider bar G is negative as the rod F is driven from the
cam through a spring L which is compressed whenever the motion
of the sliding bar is arrested due to the falling of a drop wire. The
stationary serraled bars i.e. slides are fixed to the stop motion
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bracket, Two round smooth rods M are placed an sither sids of the

serrated bars and warp sheet is taken over these bars. Below these
two bars, five similar bars N (for four banks) of smafler diameters are
placed to hold the drop wires in between them and prevenl undue
vibrations during working. : : :

The grooved cam and knocking off arrangement consists of a
gliding shoe D, in the groove of the cam A and the fork E. A collar
~ O fitled in the vertical rod F moves the lever P up and down on its
fulcrum so that the latch Q at the end of this lever moves off the stop
of the sliding lever B. -

Sliding lever R rocks continuously to-right and left by means
of a nose on the grooved cam A. When the movement of the slide
is biocked by a fallen drop wire, the rods C and F cut short haif way

in their movement. Latch Q will then come in the path of the bottom *

part of the siiding lever P. The botiom end being locked, the wpper
and is moved and the starting handle is knocked off through the draw
rod T. o _

Cimmco Warp Stop Motion - |

Castellated bar type warp stop motion on Cimmeo loom is
similar 16 its vibrating bar type warp stop motion, only difference is

that the eccertric cam on the bottom shaft is driving the slides instead

of the vibrating bar through the forked lever. -
Lakshmi Ruti C Type Waip Stop Motion . R
This is a castellated bar lype warp stop motion, but the distinct

feature of this motion as compared to the other wargy stop motions ]

is the use of 2 microswitch 1o stop the machine. A loose lever A
(Fig. 8.9) rocks on a small rocker shaft being operated by a iink B

from the bottom shalt C. A double throw cam D is situated on the 1

bottom shalt which actuates a spring loaded curved faced lever £ on
a stud. The motion of the curved lever is transmitied to the

casteliated bars (not shown in the figure) by means of links. The cam. -
is so set that the casteliated bars have reached the exireme left

position when the picking takes place from the driving end. The fast
lever F which is corinected to the bars and the loose lever are locked
while in operation by a locking pin in the V-recess of the loose lever
segmenl. When a warp thread breaks, the castellated bars are
prevented from to and fro motion and thus stopping the movement
of the {ast lever. But the loose lever segment will still be rocking over
the shafl. This causes the locking pin which is fixed on a lever with
fast lever and is spring loaded by means of a torsion spring to rise
up the incline of the segment and operate a micro swiich which
energises a solenoid which ultimately declutches the machine puliey
and at this time, brake is applied and stops the machine with the
‘healds at level. o ‘ - <
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Fig, 8.9 Lakshmi Ruti Warp Stop T

modem looms ﬂ"’m of electrical warp &iop
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(Fig. 8.5¢)
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Am 'Cam. B = Bottom Shaﬂ, C » Rocking Lever, D
- Fa Fulcrum, G = Push Rod, H = Pawl, | =
Fig. 8.10 Electr

-8.3._3.1 Knock-off MMnlsm

.- As shown in Fig. 8.10b ca
and lowers a rocking lever C fule

=

ndle is knocked off.
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= Bef, £ = Knock-olf Lever,
Fulcrum, 8 = Saloneid,

ical Warp Stop Motion

.ﬂ\ehmk-dﬂleverEmpushmd
Whan’-thebomis

restarted the elecric supply to the electrodes is cut off by a swilch -

operated by the starting handle. In the absence of the current the bar
D drops down pushing the pawi H to the bottom position. '
While setting, care has 1o be taken-to set the cam A on the
bottom shaft so that the loom should stop in a convenient position for
the weaver to mend the broken thread. Normally the corwenient
position is when all the healds are level. The bar D should be set so
that it just clears the tip of the lever C during the normal running
posiion. | o T
84 WARP PROTECTOR MOTION
The function of the warp protector motion is to stop when the
shuttle fails to- reach the shuttle box dwring picking. The shuitle
failure or the-shuttle trap inside the warp shed may cause many

~ broken warp ends during the forward movement of the siey. in order

to prevent this from occusring a device is necessary to stop the loom
whenever- the shuttle fails to reach the shuttie box. The cause for
such a failure might be due to : slack ends, improper opening of the
warp shed, wrong shed, wrong timing of picking, mechanical failuwe
of paris such as broken picking straps, 1oose or badly worn picking
tappets, picking shaft springs broken, faully pickers, odd sized
shuitles, shed too low and stop rod brackets lose.

~ There are two types of warp protector commonly available for
shuttle looms. S : : |

- Loose reed and fast reed warp protectors. On high speed

shuttle looms, electromagnetic warp stop motions are used. -
8.4.1 Loose Read Warp Protecior N _ -

The principle of the mechanism is that the reed is forced out
of its support whenever the shuttie is trapped in the shed and this
backward inside movement of the reed will cause a knock off device
to act and stop the loom (Fig. 8.11). : .

~ The reed A is heid at the top in the siotied reed cap B. The
bottom part of the reed is held firmly against the raceboard C by the
reed case D which extends the whole width of the reed. This reed
case is connected 1o a stop rod S by means of several brackets. The
stop rod also extends the width of the sley and it is fixed o the sley
below the raceboard. There are two, three or four frogs (duck biis)
E, depending upon the width of the loom, mounted on the stop rod.
infront of each frog (duck bill) there is a heater F fixed by means of
a bracket 10 the breast beam. E :

_During the normal working of the foom there are three devices
1o keep the reed firm. B :
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A = Read, B = Reod

- bowl G riding the bow
- a light spiral spring |
8.4.1.1 Frog and heater .

Bil), £ = u.a,.,";"; ‘ggu“:,im"-;’é '";'f g:;.ﬂfd- Frog (Duck
Semalod Bracket, L = Sterfing Handle,

id

5 « Stop Rod, K =

Fig. 8.41, Loose Reed Warp Protactor

" frog {duck bil) E engaging the hester F

spring H =~ . _ .

8.4.1.3 Spiral spring _ - = -
The light spiral spring keeps the reed casé tensioned all the
time. A slop rod finger J is also mounted on the stop rod, and facing
this finger is a serrated bracket K fixed to the starting handle L.
When the shutile is trapped in the wamp shed &t presses against the
base of the reed during the forward movement of the sley, with the
result the reed is swung backwards tuming the siop rod S through
the reed case. When the stop rod is turned all the frogs and the stop
rod finger are raised. During further forward movement of the sley
the frogs ride over their respective heaters and the stop rod finger
hits the serrated bracket and stop the loom. The frogs riding over the -
heaters will enable the reed case 10 move backwards easily.

The loose reed motion is only intended for light and medium
weight fabrics. It is therefore necessary that the spiral spring | should
only be strong enough to prevent the reed case from vibrating during
running of the loom. If it Is too strong the shuttie has to exert a
greater force to push the reed back, which means more strain on the
warp threads. Delicate warp -used for fight weight fabrics will not
stand such Strains with the result more warp breakages wili ocow.
8.4.2 Fast Reed Warp Protector _ '

Fast reed warp protecior is used for heavier fabrics because
it works on the principle of fixed reed and the protettor mechangn
is operated by the shuttle box swell that reacts directly through
stop rod and the stop rod dagger 1o knock off the loom (Fig. 8.12).
Also, for heavier fabrics the beat-up of weft by the sley should be
very fim. . o : R _

Tha stop rod A which runs beneath the sley has two fingers B
fixed 1o it; one finger on each sie of the shuitie box. These fingers
with adjustable nust are kept pressed against the swell C. To the
same stop rod are fixed two daggers O, one on each side of the
shuttle box. The daggers face a shiding frog E mounted on the side -
frame. The sliding frog on the starting handie side carries the brake
tever F at the rear and at the front it contacts the adjustable bolt that
knocks off the starting handle. When the shuttle enters the box at
eilher side, it presses the swell which makes the daggers raise
above the frogs and the loom continues to run. If the shuttie fails to
reach the box o if it rebounds owing to insufficient checking, then

“the swell will not be pushed back sufficiently to raise the daggers
_clear off the frogs with the result the daggers will dash against the
“frogs and push it backwards. Then the skidirg frog will knock off the

starting handle and the loom will stop. At the same time the trake
lever F pulls the brake close on the brake drum 1o an almost
instantaneous halt of the loom. The shock of the sudde.n sloppage
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A = SK0p Rod, B« Fingers, C = Swel, D = Daggers, € = Fiog

F-melovor, Q-Ms-v.w Springs.
Fig. 8.12 Fast Reed Warp Protector

is taken by the two strong vertical spyi _
the frog through a bolt G, . 95 > which are connected to

While

setling the frogs with respect 1o the distance from the

' daggers,i!isbeﬂerlosetsothatthosleyco -' :
iy mes to a halt before the
‘crank has passed: the top cenire. The sudden impact of the >

on the frog

- | bang-off wij

to fracture,

is commonly known as bang-off. Sometimes.

cause the parts that sre taking such force of the shock -
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6.4.3 Electromagnetic Warp Protection

1
1.8}

A = Magnet in the Shuttle, B = Coll i the Siey, G = Skey, D = Magnel,
E = Diac, F = Botiom Shafl, G = Electrical Control Unil, H = Solenaid,
| = Knack-of Laver, J = Knock-off Catch, .
Fig. 8.13 Electromagnetic Warp Protecting Mechanism
The mechanism consists of a magnet in the end of the shultle
opposite to the shullle eye {Fig. 8.13). A coi B is mounted slightly
off the centre position in the sley. As the shuttle passes over the coil,

~ a pulse is generated which is fed to an electrical control unit G. A

second pulse is generated by a coit C and magnet D mounted on the
disc E on the bottom shaft F and this occurs at a fixed time in each
loom cycle. Under normal working these two pulses synchronise, A
late passage or non-passage of the shultle causes a break in the
sequence of the two pulses. The solinoid then activates and then
knock lever | will then be positioned in the knock off and catch and
the loom wilk be brought to rest. The position of the knock-olf caich
depends upon the width of loom, loom timings, speed of loom. This
type of motions are on Ruti C, Picanol, C&K looms.
Advantages of this system are : B -
(i Banging off shock is eleminated since there more time is
available for stopping of the loom. . -

(i)  Uniike loose and fast reed methods of warp protection, there
is no possibility of damage 1o the felf of the cloth since the
loom is stopped belore shuttle trapping can occur.
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°ré may be box motions on both sides such-_

) 22 welt mixi o
' single Msmlxu'lg .ws- wmm'-ls acling type, for nm,g in 3
{c) 2X1, 4x10r6x o fo”nsenmg M

or ‘di_l_ferenl lypes of weft as

“ a change can take place. -
2X 2,3 %3, 4 x 4, box motions in whi. S boxes are
_ ' X 2, + X &, Dox motions in which multiple b
Situated on both sides. Insertion of single pac"k";n:? gdt;o;ese:;

(e} Withaxay box looms, pick-at-wil motions

IS More easily achieved in looms with gripper shut
: 166 i

MULTIPLE BOX |
MOTIONS |

Now-a-days this facility is also available in air and water jet looms.
9.2 TYPES OF BOX MOTIONS - :
Muttiple box motions for shutties are of two types :
- Circular box; Drop box.

9.2.1 Circular Box o

With this type of box motion, the boxes are arranged on a
spindle in the form of a cylinder which is rotated to bring the required
shuttle in fine with the race board. The most common number of
boxes is six, although five and seven boxes are slso aveilable.

Although, circular box motion was extensively used for
producing light woolen dresses, and for silk weaving, now-a-days it
has become obsolete. Main reasons are, - o
{) Generally it is possible {o rotate from one bdx to its one of the

adjacent boxes, nevertheless skip boxes are availabie for

random sefection. The latter motion is not used in praciice
‘because of considerable reduction in the loom speed.

{i)  Fast reed cannot be used with this type of loom, because of
the arrangement of boxes. So, the cloth made on circular box

loom is limited to light or medium weight. * S
(i)  Under pick motion cannot be also used. So, this motion cannot

be used on automatic loom; . -
{iv)  Since the size of the boxes are fixed, it is difficult fo adjust for

womn out shuitles.
(v)  Special small shuttles used on this loom reduce the efficiency.
9.2.2 Drop Box " '

In drop box {sometimes also called as rising box) motion there
is an arrangement of flat steel shelves, each shelf carrying a shutile,
which rises or falls in a predetermined order to bring a panicular

“shuttle in fine with the race-board and picker. 2 x 1 box is used for
wefl mixing; 4 x 1 is the most popular type of shullle loom for weft
patterning, although 6 x 1 box motion is also available. . o

Since Diggle invented a drop box motion, for a power loom,
over a hundred and fifty years ago, a number of box motions are
used of which Cowbum and Peck, and Eccle’'s box motions were
extensively used. Now-a-days, these motions are also replaced by
sliding gear type box motions. - L
9.2.3 Cowburn end Peck Drop Box Motion

" Cowbum and Peck (C and P) drop box motion consists of the
following parts (Fig. 9.1). .~ . . .~ _ .
(1) Shuttle box E : Thers are four shelves, each camying one

shuttle. Normally the boxes are numbered from lop o bottom.

-
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A = Disc, B-Pinion."c-cmg, E-s&maox“F-Bqum" : o
Mencimrnw.lnmmaw.sum.x'-cm.ua?ﬁ '
= (dW,'NISIMMOﬂ.OIB&I’,PHC&B.Q'WM
S = L-Sheped Lever, U = Neodle, V = Caich, B

Fig. 9.1 Cowburn and Peck's Drop-Box Mechanism

Double Disc A : Each disc js free to rolate on a stud in th
; o & stud in the
framing and has a pinion B formed on its boss, Outer disc A

carries a stu'd on which a crank C is loosely fitted, Other end

a spear rod G. The discs move in one direction only and -

through half & revolution, each time.

CONNEC Tep 1o
BOX LIF NG Rog,

@
. the latter during its downward movement. The racks are

{4}
(%)

©)

{7)

{8

Rack J : The rack when engages with the pinion of disc rotates

attached to the outer end of the cradie K and are centered to -
be kept away fKom the disc pinion by gravitation force and

- rast on the needies. There are two racks, one for each disc.

Cradle K : The cradle is rocked on a stud by an adjustable
crank L and a connecting rod I :

Card barrel M : A four sided card barvel has a star wheel fixed
on one end of its shaft. it is mounted upon the top of a bar O,
The card cylinder rocks forward and backward by means of a
cam P on the bottom shaft Q. -

Pattern cards : There are eight types of cards as shown in the
Fig.9.2. : : .

SINGLE QOUBLE LA% SIMGLE
CHANGE CHANGE HARREL CHANGL

gdgo "”O

O

555

-0

O

oo

Qo000 IO

O[O0} |0} |O

0 QO

WITHOUT CARD S8NKG Wi CARD SAYING

A=POX NG, L 10 90X HO.D. B =QOXNOLTO BOX HO.3. € o BOXWOI. 10 90X WO 4.
90X NO,2:TO BOX NOLL.

S BOXNG.Y TD BOX NOL.
© POXND.A. 10 BOX WD) CPOXNOLMD BOX NO.3.

POX N0 10 BOX HO.1,
POXNOI-TD BOXNO L.

BONNUL 0 BOX LLRH

BOX NMO.T. TO WOX NO.Y_
BPOX NO.D. I BOX ND.2 ,

0 MO CHANGE IN BDX,

- Fig. 9.2 Pattern Cards

L-shaped lever S : The card barel is rotated by one of the two
pins in an L-shaped Iever.llt gets its reciprocating movement
from the cradie, . - |

Needles 1) : Needles cause the racks to engage with their
tespective pinions. There are three needies, the two outer
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%) .'Card - i ' :
™ .wdw.loe(hoisfroﬁnlnﬂmﬁgwoy
- Of .

K > 1S possible
orward direction, reverse di,;gt_rmate the card barrel in the

card ana;
against the cylinder for Suc::s; ; ';iczf:sam the same

10} D
(10) Disc locking When not in actior each

{(11) Safety devi -
to the shultle

crank are mads t, :
C i fough spﬂngs 10 avoi '
: : Se.a |

_ picker or a shui]
: 6.is trapped
8.2.3.1 Working = '

X does not i
the rack Place. A blank carg a change in the
ixed Din?i:;f!e Pinlon during its desczﬁ:: ,,",':v"e"d'e to engage
er disc) is tumed hatf a rmm;“fi:”hﬁn the
. it gives a

legs gives late :
) ral movement r which rests.

10 the L-shaped lever eigha o, 1258

ver either 1o give a -

L icking fro
m the smgle box s; at :
ide
2. Shuttle m'he""‘mal. side is made 1ge
_ he . opposite hand should be used, Thig i

3. When picking from the starting handle side is finished, the tip -
of the cam on the bottom side should be in one line with the
centre of the anlifriction bowl. The large part of the cam .
should be faced downwards. T o

4. At the above mentioned position, the rack should be at the
top most position and if pressed inwards by hand, its teeth
should coincide with the teeth of the pinion. '

9,2.3.3 Weit pattern designing E
The following weft colour pattern has been taken as an

example: .
© White 8 picks
Red ' . 2 picks
Blue . 2 picks
. Yelow -~ 2 picks
- Blue -~ - 2 picks
Red o 2 picks
Total ‘ 18 picks :

me that card No. 1 will carry the top box level with the

Assuiv _
sley and the shuttles are boxed as follows. _
BoxNo.1 - White colour
- BoxNo.2 - - - Réd colour
Box No3 - Yellow colowr
Box No.4 - ~ Blue colour

Pattern chain without a card saving device is shown in:
Fig. 9.3. One must note that while preparing a pattem chain to avokl
a three-box movement as it gives a considerable strain on the

mechanism. _ _
By using patiern saving device only four cards are required lor

18 pick design as shown in Table 9.1. - '
Table 9.1 Pattern Chain with Saving Device

Card No. | Box No. Type of picks | Lag Bammel .
8 1 2 White Medium
8 1 2 White . Flat -
o1 2 2 Red No change
3 4 2 Blue No change
2 3 2 Yellow Medium
2 4 2 Blue - Raised
3 2 "2Red No change
1 1 2 White 1 No change
8 1 2 White Medium -

- 1M




SINGLE 00VeLE .
CHAMGE CHANGE

CHANGE FROM - °

CIANGE FROM
BOX M3 10 BOX NO.2

= -WHHIE 2PICKS

WHITE 2 BicKs O BOXNO 3 TG BOX NO.)
.m';ﬂll:-zl'ﬂ:xs O O NO CHANGE
1 1t
WHITE 2 PICKS O O . NOCHAN g€
- I [
. WHITE 2.PICKS O O NO CHANG E
' r 1
O
=

CHANGE FROM
BOX NO. 2. TG BOX HO.4

: 1

BLUE 2 PIKS O

1

YELLOW 2 PICKS
BLVUE 2PICKS O

RED 2 PICKS O

Fig. 9.3 Pattern Chaln Without Card Saving
924 Eccle's Drop Box '

CHANGE FROM

Hou

CHANGE FROM
BOXND.ITO BOX NO &

CHANGE FROM
BOX NO.L TO BOX NO. 2

eliiellleliielllelilell{e]lle}l®

Eccle's Drop Box is similar to Cowburn and Peck Drop box,

“only differences being :

- Cradle is rocked by an eccentric instead by a crank on the bollorh _

shaft. :

- Spear rod is fuicrummed at one end instead of at the centre.

9.2.5 Sliding Gear Box Motion

This type of box motion which is employed on Northrop, Ruti,
- Zang, lcol, Honest looms is controlied from either a dobby, a
jacquard or a card motion. When the box selection mechanism
indicates for a particular shuttle to be brought to sley level, one or
both of the cranks will actuate the long box motion fever in order 1o
impant the necessary movemsnt to the box, fifting rod on the upper
end of which are mounted the shuttle boxes. The main parts of the

mechanism as. shown in Fig. 9.4 are :
172

BOX NO.4 T0 BOXNO 3, -

A » Sliding Clukch, B =

T gox wet €
1 ARD
3 i..gVEl.
4

)]
. chow 18
_ . _ SEREG N HECHANSN
" .
SEaewn »
|

in

Mutliated Crank Gear, C = Disc Gear, D » Geank

' Drop-Box motion
Fig. 9.4 (a, b) Sliding Gear \
Shding chutch A : A sliding clutch forms the toothed segment

ite s tiding
ed crank geat. The opposite side of the s! |
gtu:ct:mi:i:gf 9.4b) hag two segments of Igeth n:nm;‘fl::
lengths. They are designed.t.o move freely in Ba o o the
spaces provided on the mutiliated crank gear ©. " be
disc gear C misses the segment gear. But, when 2 msmcrank
is made, the shorter tooth slides into the posttion ©

o ‘o
gearatdalmesametimecomosimolmem o
engage the teeth of the disc gear.
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2. Disc gear C : The disc gear C which is mounted on the bottorri
: shaft has two series of teeth as shown in the figure. The di
gear revalves once in every two picks- when a selection is
made. The teeth of the disc gear engage the crank gear. i §
rotates the crank D through half a revolution.

3. . Crank D : There are two cranks D for four box motions. The
- rear clutch operales the rear ¢iark whils the front chutch.
operates the front crank. Since each sliding cluich is operated
independently of its counterpart, i is possible to have both
clutches in operation at the same time. Due to the positioning

of each crank on the box motlion lever and aiso to their
different sizes, varying degrees of movements are imparted to.
the box motion lever and il is through the difference in
leverage that the comect movement of the shuttle boxes is
oblained. The front crank gives a one box movement and the
rear crank gives a two box movement, i

4, Locking device : The Iocklng pfate is securad 10 the crank
- shaft. k maintains the crank gear in a stationary position when
out of mesh with the teeth of the driving gear.

5,  Safety dewice : If the slldmg clutch is unable to slide inwards
~ when indicated, an effective escape arrangement is prowded

- by a spring at the end of the connecting rod.

An escapement device is also provnded for the driving gear in
the event of the boxes jamming.

9.2.5.1 Working

The m!emttenl drwe io lhe crank is dependenl on selection.
The selection mechanism through links slides the sliding cluich in the
cutout of the crank gear so that disc gear engages the short segment
tooth of the chkeh to turn the crank gear through half a revolution.

selection changes again. The latier allows the clutch 1o slide back to
a driving position. With this mechanism, a blank followed by a bank .
or a hole folowed by a hole means no -change, whereas a hole
followed by a blank or vice versa mean a change in the box.

- 9,2.5.2 Setting

1. With the shutiles in lhe multiple box side and No.1 Box at slay
 level and-the loom is al the top cenlre, the disc gear should

~ be aboult 1o engage the crank gear when the slwdlng cluich is

in the depressed position.

2. The escmpe spring should be so set as to exen sufflment
pressure 10 keep the boss of a crank disc location-with the
driving gaar under nosmal condition. : .

174

in succession from either s

Picl(-at-Will Motlon
228 As mentioned eatlier, for pick-at-will looms itis nalt‘:;s;ﬁ t;.;
ve mulliple boxes at both sidas of the loom. In such e e
have picking mechanism which will allow several picks :
usual " ide of the loom, in order to insert a welt

at any number of picks, either even of odd at. wcll

QUBLE HOSE PICKING -
L N apeet

-

K = Venical Rad,
Doublé PsdangTappet,J-BomShaﬂ.
I:. SMN:‘Shm H = Bow, O-FMmP = Swel Feclar.

Fig. 9.5 Pick- at- Will Motion

Adouﬁlemsedpmkmlappeli(Flg 9.5 msel)Usedet::;;::l
loom is ditferent from a normal picking tappel useil Ondm?;hes nal
I Thelappdllsﬁxedonthebonmnshah and p es ho
ooz:‘: cone H, wh;chlsfmedbyashoﬂsiudonlheplchng?wse :
%l?\ thge same pnclang shaft there are lwo pickmg arms, one
T 175 - -
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and the ofher fast F. A latch C is fitted 10 the picking arm E and the
end of the lalter is connected to the picking stick. Below the picking
latch, there is a latch support lever D, fulcrummed at O, which is.

connected o a small vertical rod K with a spring inserted in it and

finally it ts connected to the swell feeler P through-a vertical rod and -
'other lever connections. The swell feeler has a bowl N rested against -

the swell L of the shuttle-box. Since picking can take place from only

one side, machanical or electrical communicaition is necessary. In-
the figure when a shuttle is present on one side, clutching or -

declutching takes place mechanically with the swell feeler, bowl and

suitable lever connections 1o the other side. If clutching takes place
on one side, then declutching takes place on the opposite side.

When the shuttie is boxed and is in line with the sley race, it
declutches the picking latch on the other side through the swell and

other connections. This means, picking is not working on this side, .
then the respective cluich moves inside and in tum lifis the laich -
support lever. The liftirig of the latch support lever makes the picking -
" latch 1o come in the way of fast picking arm and turns the. picking.
stick. This means that picking is possible on this side because the

clutching of picking latch takes place. If both the boxes are emply.

. then micro switches give indication to stop the loom instanteneously. -

9.3  WEFT PATTERNING ON UNCONVENTIONAL WEAVING

With the advent of unconventional weaving-machines, weélt
insertion has become comparatively easier because the weft -

patterning especially pick and pick weft insertion makes the loom

-~ very complicated and needs reduction in the loom speed by about .
. 20-25% as compared to a single shuttle kom. On an unconventional
-~ weaving machines, each type of weft is supplied from a large
. stationary package situated at the side of a loom. Each package

-must have its own tensioning device, weft accumilator, guide ann,
feeding device etc. There are normally two, four, six, even ten or

tweive colour arrangement but most common one is either four or

six colour arrangement.

" 9.3.1 Weft Patterning Device on Projectile Weaving Machines 4

. On a Sulzer-Ruti gripper projectile weaving machine,
the initial speed of the projectile is so high that the weft.of the
required type must be fed to the projectile before the latter is
accelerated. So, it is necessary to have individual feeder unit for
each type or colour of weft, The feeder house is moved by a level
_gear which in tum is driven from a segment gear, The position of the
. segment gear determines the position of the feeder assembly as
shown in Fig. 9.6, : : ' S

A lifting rod is suspended from one end of the liting lever and

" a second rod is from the other end of the other laver. The driving

laver can be rocked by one or both of the lifting levers. The driving
o 176 - ’

A = Litar Levers, B = Lifter Rod, C = Spiing. O = Driven Am,
E = Driving Flod, F = Segment Gear, G = Feedar Housing.

Fig. 9.6 (a, b, ¢, d) Sulzer Four Colour Box Mgt!ori .
tod is suspended from a point on the drive lever, that is ‘one-third of
the distance from the right hand lifting rod. The driving rod is
connecled to the segment lever. , ' _ o

A hole or a selection from the dobby or jacquard will causo the
lifting lever to operate through a selection arm bell crank lever, spring
damper as shown in Fig. 9.6a. Six colour weft patteming device on
Sulzer-Ruti is similar 10 a four colour system but in the case of the |
former three control points, three lfting levers and three lifting rods
are used, . - o
9.3.2 Weft Patterning on Rapier Weaving Machines |

On rapier weaving machines, the rapier starts moving with a
low acceleration and cam, therefore, take-up the welt at the stant.

The feeder merely has to place the weft of the selected colourftype
in the way of a rapier and the weft is taken by &. :

On Dornier loom (rapier type), direct selection is made from
the dobby or jacquard. As shown in the Fig. 9.7, the upward
movement of the selection lever by means of a dobby jack or a
jacquard hook Jowers the guide. In this casa.selectuonnmt be
carefully timed because the guide must be in posttion at a time when -
the knives or griffes of the shedding _rmchamsm are ac;gally
changing from one position to other. S .

_ . R
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' Fig. 8.7 Muiticolour Motion on l;lapior )
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9.3.3 Weft Patterning on Jet Weavlng Machines -

On the jet weaving machines the weft must oﬁer vety low
resistance to the unwinding and there is a necessity of measuring a
pick length of weft. in addition, 2 coloured weft change motion on a

- jet weaving machine obvlously needs a change of nozzles and

additional weft measuring devices. Such a system is rather
sophisticated and difficult to design. Now-a-days on jet looms pick -
and pick insertion upto six colours is possible. The gperation of the
weft change motion on jet weaving machines requires the tollomng
elements fo be prograwne-oomrolled :

- a brake for each weft, =

- switching off of measuring dewce to an accuracy of % 5 mmon
the disc circumference, _ : _

- welt storage in a loop form,

- a distributor to e;ecl the 1el through the selected nozz!e



~ AUTOMATI
WEAVING MACHIN

a fully wound weft pirn Everytime this job i i
: . job is carried o there is
loss of production and the weaver is not able to attend lh(zeotlfs'ne:

However, it was in 1889 that the idea ive
_ 1w was conceiv !
a bobt}m_ of weft into a shuttle without stopping the b;dnof“f:;rrcengg

negative type.

Spring cloth roller motion .:;md indivi i .
N r vidual dr
additionat features of an automatic loom, e fre seme of the

There are two methods of replenishing the weﬁ aulomalic'ally..
{i) bobbin or pirn changing : '
(i)} shuttle changing .

Since the shuttle changing.hlelhod requi  nur '.
shuttl tires more
shuttles of matching size and weight and alsiqbeihg expen;‘ﬁgi:te!r\ac:

not become very popular. However, it had two chief advantages
180

{a) Shuttles of conventional lype'whiEh could use COPS of pirns

with those used for non-automatic looms, could be used. Hence no
. gpecial type of shuttias are required.

{b} Shuttle-changing looms are more suitable for weaving fine -

and delicate yams e.g. synthetic yams with- special characteristics

which are somewhat difficult to weave with the bobbin changing
mechanism. - 3 S

However, with the improvement in bobbin changing
mechanism it is now possible to weave fine and delicate yams, on
such looms instead of on shutile changing looms.

10.2 PIRN CHANGING WEFT REPLENISHING MOTION

The follcwing paris or atiachments are found essential for

operating this mechanism. o

- a large shuitle and pim with a few changes in the design;

- changes in the design of the shuttle boxes and sley; '

- a rotary magazine 1o accommaodate 24 to 30 fully wound pims;

- a feeler mechanism on the starting handle side (opposite side of
the rotary magazine) to detect the almost exhausted weft pim;

- a mechanism to push the fully wound pim from the magazing into
the shutile and at the same time eject the emply pimn;

- a self threading device in the shuttle; '

- a device to cut the two ends of weft at the selvedge of the cloth
at the pim changing side. Among the two weft ends, one of which
was {rom the oulgoing almost empty pim and the other from a

new fully wound in-going pim; :

- a mechanism, known as shuttle protector, to prevent the changing -

mechanism from trying to insert a new fully wound pim in the
shuttle, shoukl the shuttle fail to be exactly in the comect position
for receiving the bobbin, . . '
At this stage it is important to note that under-picking
mechanism is only suitable for bobbin changing. In the case of cone-
over picking the picking spindle will come in the way of fully wound
pirn from the magazine getting into the shuttle. B
10.2.1 Shuttle and Other Accessories for Pirn Changing
Automatic loom :

10.2.1.1 Shuttle _ _
The shuitle (Fig. 10.1) used on automatic pirn changing loom
is large in size in order 1o cany large quantity of weft yamn. For
instance, the shuttle of a 110 cm wide Northrop automalic loom,
running at a speed about 170 picks per minute, weighs, logether with

a {full pim, abowut 454 g. In the case of the Picanol automalic loom,

running at 220 picks per minute, the shuttle with a full pn weighs
- 18t ‘
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PiRn
RINGS

A shuttle for a p; i
. \ pirn changing automatic
:thz;lg:; \;:t‘; ?;l; :hrgadi::g r-'gg;ice. Therefore ttl::o ?essig:uol? '
_ o be G . it is not possible-
el oy through b o Possible-to take out th
__ ) ttles eye flike the o i
of a’ non-autamatic loo, . il
| L loom, where two holes are i '
weaver’.n w;Me: feplenishing the weft, draws the t&emmgahn? :
- ' @ pir changing automatic loom, the threading has to

the feeler sida, the € ha 1
threading device, weit thread settles down in the groove of the sef- 4

"{g)  The pim base is fitted with three or lour metal rings so that

The weft pirn is alkso different from that used on ordinary
jooms. The pim base is fitted wilh suitable rings whereby it could be
clipped in the spring jaw in the shuttle. Most pirns are fitted with three
rings, “but where conditions require them, four rings are also

rovided. When the fully wound pir is transferred into the shuttle, it

" should lie perfectly at cenlre for comect unwinding. :

Since most of the automatic looms are “left handed* (the
starting handie being on the left) the self threading eye on the shuttle
is fitted at the right hand end when viewed from the front of the -
shuttle. Manufacturers of shuttle will provide different types of shuttte
eyes o sult the weft yarn being used. Twist way and weft way eyes
are used according to the direction in which the weft is unwound -
from the pirn. The other feature of the automatic loom shuttle is that
it is provided with a slot at the front wall near the spring jaw. This slot
allows the leeler blade of the weft fecler mechanism to pass through
and touch the weft pim (the details of this mechanism will be studied
under a separale heading). _ .

The foregoing discussion on the automatic shullle and pim,

"may be summarized as follows.

(a) The shuttie has a wide mouth at the top to allow for free entry
of the fully wound pirn. _ S

(b} It has also a wide opening at the botlom for the ejection of
emply pirm. - - -

{c}  The shuttle is provided with a spring jaw to hold the pirn. This
has replaced the metal tongue used on ordinary loom shuttle.

{d} A seff-threading eye is fitted at the right hand end when
viewed from the front of the shuttle. The spring jaw is at the
left hand end. ' _ .

{e) A stot is provided at the front wall near the spring jaw.

{)y . The shuitle is big, heavy and has thicker side walls.

couid be clipped in the spring jaw of the shuttle.

10.2.1.2 Shuttle boxes

(a) There is no picker spindle since cone over picking is not -

~ suitable for pirn changing system. :

(b) The bottom metal plate on the battery end has a wider
opening for an empty pirn to pass through. :

{c) The front plate on the starting handle side (opposite to the
battery) has a slot corresponding to the slot in the stwstle front,
for the feeler blade to pass through. :

(d) The front plate on the battery side has a siot for the shutle-
eye-cuiter to pass through. '
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102.1.3 Rotary magazine (battory)

other in the magazine, the spacing of spring clips is such as to leave
2 gap between each pirm. A little length of weft unwound from the
. pimis anchored by wrapping it around a boss on the magazine front
so that it will not be taken into the cloth

into the wamp shed after a pirn change.
103 WEFY FEELER MECHANISM

__ The function of the feeler mechanis
the pien and initiate the pirty changing
weft has been aimost exhausted on the

m is to sense the welt on
mechanism to act when the

pirn. if the weft is present on

- There are three main types of feelers;

(a) " Mechanical,
) Electrical, and-
fe)

Photo electrical,
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# 10.3.1.1 Midget side sl feslar

0.3.1 Mechanical Fecler

===

"

[

A = Fooler Blade, B = Tip Laver Connecting Rod, C = Trip Lever,
D = Boll Crank Lover, E = Tripper Hosl.

Fig. 10.3 Midget Mechanical Feeler

de A, as shown in’
lay moves forwand the feeler bla
Fi 13??5{2:? fl'frough the siots in lha front plale.of t?ﬂ?c :::t( :g
o veof e o b e et vt
the pim, the blade X o
zz:.?n;nang pn'o indication of a pim transierhlzltqiz' eep!aeepi‘;k‘“;’ﬂl"‘;’F hyam
reserve bunch of weft, approximately a leng? hrea picks of yam
is feft on the pirn base. The a:;e’:ﬁ:le t::a:i;e- mys. zontacing, e
ﬁ?,fsugigfmg‘ngbﬁ gg.“wlich in turn raises thg trip lever C
through the bell crank lever D. :

A lripper heel E atiached to the weft fork mma;sﬁm
10 and fro along with the weft fork ham'er,‘ﬁzmes; n.contact
rwetivAurni a‘!{ll‘;spah::u:eh;:cekc:ange shaft G {see Fig 11.1)
Sl;\9wn ml_hemfﬁ::.ma width of the breast beam, to tum an‘ccl) ;ﬂaﬁ
: ;tr‘nmcn:ange at the magazine and 'durmgl the pexl

tas




mvemmofthesleywuhmashuuleonthemagmnasidebox 'l'be

return spring in the feeler casing pulls the feeler blade 16 its noma!
posmonassomas!heoomactoflheblade wﬂhlhepcmssovw
10.3.1.2 01mrnco weft feelar _ :

- _FH.A

_A = Feoler Blads, B = Fealer Siida, C = = Spring Loaded Stud,
D = Tal €nd, £ » Amn, F = Z Picce , G » Plunger Scrow Head,
Ha= Pllmger.l-thgerSpnng.J-GImgeLmr.

K = Cannecting Rod, L = Boll Crank Levar, S » Spring,

FHA. « Weoft Fork Hammaer Assembly. :

Fig. 10.4 Cimmco Side Sweep Weft Feeler

This feeler shown in Fig. 10.4 like the Mldget feeler is of side
sweep type, but its principle of working is entirely different from the
“latter. The feeler blade A is fixed in the feeler slide B which is pivoted
on a spring loaded stud C. The feeler sfide is extended beyond the
fulcrum to form a central square and a tail end D. The arm E of the .

Zz pleca F acts at one.side-of the central square. -

As the sley moves forward with the shuttle boxed on the feeler
side, the feeler blade contacts the weft on the pirn first and is
pressed back slightly against the spring S. As the sley advances still
~ further, the loom front presses the plunger screw head G so that the |

plunger H is pushed back. In the normal position the plunger spring

| keeps the Z piece F pressed against the plunger 10 hoki the slide
B in a straight position and prevents the same from titing due to the
action of the coils springs at stud C. So, when there is sufficient weft
on the pirn and the blade contacts the same before the plunger.

screw head, there is no change of the feeler slide to tilt side ways,
“as semations of the feeler blade are in contact with the weft on the .
pirn. :

—
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10.3.1.3 Weft fork cam

The shape of the weft fork cam on automatic bom is different
from that usedpeon a non-automatic loom. In the case of fatter s
junction is only to effect a stop of the loom whenever a weft breaks

ts the
xhausts, whereas in aulornatic loom the cam not only pu
0:;: change mechanism in action but also holds the raised latch in

ction. The cam is
osition 1ill the bunter and latch lock together for a
Eesngned to give a full throw for a penod of ;ust over 180° of crank

shaft rotation.
10.3.2 Electrical Two Pronged Feeler

FEELER PRONGS

N

RETURN

SPRINGS H_“_\'“ -
il . — -
| "I- = = 19 SOLENO:D
EARTH o |

Fig. 10.5 Electrical Wett Feeler
: 5 has been demgned
This of feeler shown in F‘tg 10.
where the lggsefer of the fully wound pirn from the weft replir:sl::ﬁ
unit to the shuttle is initiated electrically. it ean be used

187




-_advantagebnlooméweaviﬁ . , : - '
. g delicate weft. Tha feeler i :

a_bra.icl:.et ﬂxeq to the rear wall of the sta dling handleer us_inng'noumed on
- pum is fitted with a melal sleeve on the barrel, A bunch or l:ese:ve of

contacts the feeler prongs which a i
e re Lo
feeler casing, against the pressure of rbi'::rjnshed. backwards into the

The feeler prongs are connected to an e!ectrical circuit as

seen in Fig. 10.5. The circuit is j ! i ected
. ncomplete untit contact i
across the feeler prongs, As soon as the prongs come ;cm with.

the melal sleeve on the pim barref the cireuit is completed energizing

does nﬁ:":ﬂ"ﬂ;‘ggm belweeam Bn ll;e feeler and yam is very small and -
a metal sleeve. yam. ul _ Fequires special type of pims with -

. 10.3.3 Optical Electronic Weft Foeler

PHOTO CELL -

Y
ke

| LIGHT RaY ‘
N : _ y .
. o REFLEGTING STRIP
'"WEFT PIRN - T

Fig-10.6 Optical Electronic Weft Feeler
‘a8 '

The wett pirn used for this type of feeler (Fig. 10.6) is covered
with a reflective strip which has the property of reflecting a beam of
light back to its source. The light source and the photacell are
housed together in the feeler head and both the searching beam and
the reflected ray pass through the same oplical system. '

Incident light ray is directed on the pim constantly and as soon
as the weft is exhausted the fight ray is refiected back to the feeler
head. On reaching the photocell, the refiacted light is tranformed into
an electrical impulse and transmitted to the switch box, which
contains the whole electrical supply for the feeler and feeds the
appropriate selection mechanism in order 1o initiate the transfer of
pirn. Advantage of this feeler is that there is no physical contact
between the feefer and the weft yam. Main disadvantage is that it is
very expensive. Now-a-days lor filament weaving, this feeler is
extensively used. o : '

10.3.4 Reserve Bunch of Weft

When a weft feeler of any type is in use, it is essential to wind -
a length of yarn at the butt end of a pirn, in such a way that it does
not hinder the working of the weft feeler. This fength of weft is known
as reserve bunch. A special attachment is required to prepare this .
bunch on pim winding machines. - - '

The length of yam on the reserve bunch has an effect on the
quatity of the cloth as well as on the cost of production. If the bunch
length is too short, it sometimes happens that the yarn on a number
of pirns runs off completsly. In this case, there may be broken picks -
in the cloth causing & considerable reduction in the selling price of -
the cloth or the loom may be brought to rest by the weft tork,
resulting in a loss of production. On the other hand, if the length of
yarn on the bunchi is too long, an excessive amount of yarn will be
left on the ejected pims and this will result in an increase in the
production of waste. Waste in the weaving room is more expensive

-than that of the other depariments because the cost of yam is added

10 each by every process uplo and including weaving. The amount
of waste is especially more important when expensive yams e.g.
nylon, polyester are in use. The cost of defective cloth would, in alt -
probability, be greater than the cost- of waste occurring from the
bunches on the pirns. A bunch with about four pick fengths of weft

is, reasonably, well founded (1).

10.4 WEFT FORK AS A MEANS OF INDICATING THE PIRN CHANGE
The pim change mechanism can be put into operation either
by the use of. o | , _
(a}) afeeler; or (b) ‘the weft fork.
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take place, but then the loom will stop.

The three-try motion of a ¢ o i
comol ry 8 of a Cimmeo-Sakamot i
ompletely enclosed in the Casing A (Fig. 10.7) and ooveread l:r:':‘n“::

slide is drawn back by the weft fork hammer 50 that the feed pawt

C. carried by the siide pushes the three-try shider D through one -

tooth. As the weft fori_c slide retumns back to the ofiginal position, the

screw F move the shifter lever G wi
. with L,
handle is r_eleased from the catch ang ":ehebomresu:!;ph:t the starting
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AANARNANNAN B

A = Casting, B = Top Cover Plate, C = Fead Pawi, B = Thrae Try Motion,
£ = Hold Back Pawl, F » Head of Screw, G = Shifter Lever, -
H = Walt Eork Hammer, | = Ralease Lever, J = Comprossion Spring.

'Fig. 10.7 Three Try Motion * =

In case, the loom continues to work satisfactory, after the first
or the second weft break, the three try slider is reset to the staring
position by the weft fork hammer H striking against the tail of the
release fever 1. As the hold back pawt and feed pawl are raised the
slider jumps back to the original position due 1o compressing of this
spring J. The release lever is pivoted on the weft fork slide itself so
that the hammer H cannot contact it when the weft breaks. The set

screw F can be adjusted to knock of the starting handle after one,

two, three or four picks of which three is commonly used.

The three-try motion on Ruli loom is similar to that of Cimmco-
Sakamoto loom, but the resetting takes place after 90 picks by
means of a pin fitted on the take-up ratchet wheel. -

REFERENCE | | |
1. Talukdar M.K., M.Sc. Thesis, Victoria, University oi_

Manchester, 1967. -

191




~ AuTomATIC
* WEAVING MACHINE
- Changing Mechanism

11.1 PIRN CHANGING MECHANISM

Following an indication from the weft feeler for a full pirn-
 transfer, the change shaft which. runs across the widih of the
breast beam (Fig. 11.1) is g&nially rotated s0 as to impart an
upward movement to the shuitle protector lever A, which contacts the
peo B and gives a forward throw to the shuttle protector C. The laich

CHANGE Shapy

A Shutie Protector Lever, B = Peg, C = Shute Protector,
- D = Lakch Depressar, E « Pog resting on the Depmssor, O = Return Spring.
Fig. 11.1 Change Shait and Shuttle Protector
192 .

hich wi tector C releases its

ressor D which moves along with the pro _ _
ﬁiﬁj on the peg € with the result that the follows lhre.d den;i)rr::lseclar
under pressure from the latch spiing F (Fig. 11.2) and u y

{al

_EMPTY PIRN

Doprossor, F = Latch Spring,
PM M= W Mr, :
Hammer Coil Spfing.

E-Pegﬂesli_ngonlhew

6 = Transfor Latch , H = Bunier,

' J-SMI,(-TranshrDeprem,L_-Food
N = Battery, T = Fully Wound Pim, S =

Fig. 11.2 (a & b) Pim Changing Mect_l‘anism '
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. allows the latch G lo swing upwards into line with the bunter H which -
is fixed on the sley front. Under normal running conditions the spring. :
loaded transfer latch G is held in the depressed position by means
- of a peg E which rests against the latch depressor D.
"~ As the sley moves forward for beating up of weft and the -
shuttle having reached the battery end, the bunter H engages the .
notch on the latch G, (Fig. 11.2b) forcing it backwards against the -
resistance of the hammer coil spring S thereby depressing the
transfer hammer | fulcrummed on the stud J, together with the °
transfer depressor K. During the downward movement, the hamme
and the depressor K impans a sharp blow to the fully wound :
pim that is immediaiely underneath, hekd by the battery. When a
-full pir is forced into the shutile, it expeis the almost empty pirn out
of the shuitle, making it pass through the slots provided in the bottom
of the shuttle and the box and fall info a container. The new
pim which is forced into the shuttle is firmly held in the spring jaws
of the shuitle. o L
' Connected 1o the transfer hammer | is the feed pawl L, the
catch of which rests in one of the teeth of the raichet wheel M. As
- the hammer is depressed for the transfer of the new pim into the
- shuttle, it-lowers the feed pawl L so that the catch slips into the next
tooth of the raichet wheel. As soon as the transfer of the pim has
taken place, the receeding sley breaks the contact between the
bunter and the latch -and enables the hammer to move up to its
original position due to the pressure of the hammer coil spring S, and
in doing it pushes the feed pawl L upwards aided by a spring :
underneath the pawl, and tumns the ratchet wheel-M one tooth :
bringing the next full pim in the battery right below the hammer for
the subsequent transfer.

As the sley recedes the tripper heel (Fig. 11.3) releases its
pressure on the tripper lever and enables the return spring to pull the
protector arm and latch to their normal positions. :

11.1.1 Pirn Change on Lakshmi-Ruti C Type Loom

The distinguishing feature of Lakshmi-Ruti C type loom is its
electomechanical pirn changing mechnism as shown in Fig. 11.3
The initiating lever B is actuated by an inilialing cam A, mounted o
the bottom shaft of the loom, through various links as shown in th
figura. This in turn causes a catch lever C to osciliate over initiating .
lever shaft. )

A protactor fork lever D is mounted on the initiating shaft and
on this lever is mounted a small convex shaped metal piece which
" in the normal running is always kept away from the path of the -
osciflating calch lever C by a spring {not shown in figure). A plunger :
M is placed above this piece when it is not energised by the solenoid
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77177 | {a)

c.c.usLmD-thcﬁngFomeer.
s\ﬁﬁw'e_-wLw?"
= Laich, K = Bunter, L = Solencid,

= Iniliating Cam, B = initiating Lever,
e
wox "\ Com Fac,
"'t“.‘"ﬁ""“mg.f“?‘{i'. Spring Loaded Eye M,q-tmumrHLm. _
P.melmn.o-w-w.n-sm omu-c:bmlo \
S-Exhausedﬁm.T-FullPimhboPmd. .

Fig. 11.3 (a} Pirn Changing Mechanism on Lakshmi-Ruti C Loom

r D is connecled o a pro!eclor-lev?r
e-rod N. A short lever F wh|ch is
connected to the connecling leve;d Gni; e":e.::ltsedloo: bt;\:l ;r;nithzhg

; latter is fulctummed & |
f:::ss:?;‘i;\:tt‘tehe spring loaded cam face I. Cam {ace | and hi:‘ct'\ h:
are mounted on the same stud of which the laltetrt: mﬂg .
down position, so as 1o be away from thepath oied e buni magazdmine
beat-up position. The protectof lever O is pwot .
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L. The top part of the fork leve
O through a spring loaded ey



I ihe protector fork iever to push the protecior lever through the spring

" joaded eye-rod and causes the protecior insent 10 move forward
jowards the shuttie box mouth. When the shuttle is not positioned
p,operly m the box, the protector insert will be pushed back so that

-l pieizin =

10 the ’ other parnt of the same he curved lever connecting the protecting lever and the cam bowt
lower member of the Connector lever G as shgnd o o nected e Lill be pushed back so that the cam face and the latch will move
11114 Working : Wn in the figure down against the spring tension. When this happens, no transfer

When the ' . | |
colenonn 7 veft feeler indicales -
s energised. The Spring plunger ﬁ icn':arrrs:agc?i’alz;)? :

takes place. -

Ringless pirns and a split shuttle are used on this loom. In
this case the shuttle back springs owt at the time of a pirn transfer
and then returns to its ofiginal position under the force of a spring.
The shuttle is tapered inside at the point of pirn bottom entry to allow,
an increase degree of lalitude in the pim rest position. The device
eleminates the danger, as sometimes seen in the case of pims with
rings, getting into the shutife and supported by one ring only. A pim
held in this manner may cause warp breakages.

11.1.2 Calculation of Pirn Transfer Time

Assume the speed of the loom as 180 picks per minute.
_ The number of picks per sec. = 180 / 60 = 3 -
The time taken for one pick = 0.33 sec.

Out of this time the shuttle remains in the box (approx) = 0.1 sec.

The pimn transfer takes place approximately 70% of this time
that is, in about Q.1 sec. :

it is, therefore, very clear that accurate setting of all the parts
is very essential for smooth working of a pim changing mechanism.

Since the time required for a transfer of pim vary according to
the speed of the loom, # is advisable to run automatic looms a bt
slower (10%} compared to nonautomalic fooms of similar width.
However with high speed automatic looms like Lakshmi-Ruti C t is
possible to nm at higher spesed. ' '

11.1.3 Shuttle Protector _

Shuttle protection mechanism is necessary to prevent damage
to the shuttle when it is incosrectly boxed at the time of a pim
change. A pirn transfer should nol take place i less than tivee rings
on the pirn are not in cotrect position 1o engage the spring jaw on the
shutle. The position of the shuttle in the box sometimes may be
disturbed because of various reasons as discussed in chapter under
picking. if the shuttle is nol cormrectly housed the pim and shuttie
might be damaged. - a

When the pirn changing mechanism is put into action the
protectar arm (Fig. 11.1) moves forward and reaches a position
infront of the shuttle mouth. If the shuttie is not correctly boxed and
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. Projecting owof!heboxmn, ; Protector am wil
~ be anested from tmoving further, with the result 1 i

transfer tatch will not swivel upwards into the path of the bunter and

transfer of the ful pirn will not take Place. The loom will then sl

use of weft running out completely. A 5prng S is provided

Prevent damage 1o the protector arm in case the forward movement

of the arm is amested by the projecting shuttfe,
11.1.4 Shuttie-oye Thread Cutter ‘

< imns, after the transfer takes place, and
to withdraw those ends and hold

are cut by a temp

le thread cutter few picks latter. Such an
- 8ction prevents those ends being dra i

Shuttle resutting in occurring a defect

PROTEC TOR :
MECHANISM  3) N

CHANGE ShaFT

A = Cuher oberaﬁng Shatt, B » Lover, € = Gutter Siids, D = Cutter Bladas,
' E_-Roner.hnalorﬁm.a-smmm.
Fig. 11.4 Shuttie-Eye Thread Cutter
~ The thread cutter assembly (Fig

‘the battery and works in conjuction with the shuttle
the shuttie protecior moves forward th

_ _ .
the cutter blades. When the shudtle protecior returns to
opens !

it i ed, the roller E this time _
ith cutter unit is also retumed, i
normal po:d“;nﬂ:geswivel plate G to lower the roller arm cl: :o ;vk; l;;gr |
g blades. The culler unil consis-ls of burwihnec;n
th?tiﬁ;“l?\:s ends of weft and two for holdlpg them whe .
cui |
Jemple Cutter .

1.1 -SA c?:ing blade attached to the temple blocul:eo;e;heAt:a; oog

ide is made to osciflate from }h& reciproca tion ofre v re.speclively
Sideh weft ends of new and ejected pims, that a helc respac
as ﬂhi boss of magazine and the outhn'?s blades, mpia-
E;)Etter they are cut, say, after a few picks.

11.1.6 Timing and Settjng -
- TOP

- 240° \
D . '.....

. Ed4{a
FRONT O

180° BACK J

S

90°

F
BOTTOM

‘ . = Shutile is P%dlnd_from_ Feetaruwh
M'braam'cw' D o Buntor Engages with the .
Ac‘-w;:llt::;sgu:sk w&dz m is Pickad from tha_ Battery Sida.
- £ = Change of X - * .
Fig. 11.5 Pirn Changing 'I;nﬁn1g1 [;lalﬂ::ca e various
iming diag hown in Fig. 11. rio
ctnoasThe he b d:;ahga:‘agn; smechamsm’ . It is seen ifom 1!101:3 ::'m‘r;go
asagm. m'd !hethpem;hmﬂe is picked from the ieeler. sudi:e O e
dbem_‘__ 0 themb:mmn centre and reaches the mg:qbngxsfm A
back centre. i{ remains in iI}e shutt B s cwell
boto lhiteias picked from the magazine side. In spit Hon
belore | 3
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it is not possible to actuate the change mechanism before the sley
could reach the front centre. The fransfer of the full pim can be
effected only at the front centre or a few degrees before. However
to avoid a sudden lmpact on the bunter, sufficient time is allowed for
~ the action of the pirn transfer and it is about 55 to 60 degrees.
11.1.6.1 Setting : .

Since the pirn changing mechanism operates during the
running of the loom, it is very essential 1o set all the motions. for
correct timing. For this reason the loom manufacturers have provnded
suitable gauges. Fully comprehensive settings are gtven in the
appropriate operating instruction leaflets. :

1.2 SHUTTLE CHANGING MECHANISM

" The shuttle changing automatic fooms are suitable fOf weavmg
_very delicate wefts like silk, rayon and fine counts of cotion yarns,
because there is no hammer action on the wefi package. As soon as.
the weft gets exhausted on the ptm the enlire shutlle is rep!aced by
a new shultle with a fully wound pimn. :

There are two ‘main types of shuttle changmg looms.

(2) One which does not stop for a change or in which change is
- effecled during the running of the loom. e.g. Toyoda
~ . (Japanese),

{(b) .One which stops for a few seconds for a change and restarts
automatically e.g. Vlcker Stalford {English); Hattersley'
(English}

_ " In the second lype. that is one which stops for a change, the

action is genite, taking as much as three seconds for a change.

However, there is some loss of production and there are chances of

showing starting marks in the cloth after the loom is restarted,

Because of these disadvantages this type of loom hardly exists in -

praclice, nevertheless due to the gentle treatment, accidents to the’

“shuttles and to the mechanism are minimum. '
in the case of non-stop changers, there is a harsh treatment
to the shutties and the mechanism. The time available is as small as

1/18 of a second. But due to non-stop there is no loss of production

and no chances of starling marks in the cloth. The shuttle

consumplion might be very high, if seitings are not precise.

lo]lo]le]

"y 1
FULCRUM ™ 0 X

-

EQ "FULCRUM

Lover,

A-Convsyon'Cam.B = Lever, C = ShulﬂeSuppoﬂmg .
- D = Front Board Cam, E = Lever, F = Lover, G = Stﬁnlf::.“
H BometPlabl-EpetoerJ = Receptacle, ;
T &ipporCamS SaialyQa!ch _

11.2.3 Vicker-Stafford Automatic Shuttle Changing Loom

The mechanism illustrated in (Fig. 11.6) has iivee special
cams mounled on a separate cam shaft which operate the change
~ mechanism. Cams are shippcr cam, front board cam, conveyor cam.

Fig; 14.6 Vicker Stafford Aute . ‘ic Shuttie Changing Machine
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_ ) : o o : . tie Changing tdotion -
~ Having detected the need for a change of the almost 1122 Toyoda Nonstop Shut '

exhausled pirn, the loom is stopped with the shuttie on the magazine ' i
side and the sley at the back ceéntre position and the cam shaft is
actuated. In this case lhe magazine is stored with a number of
shuttles having fully wound pims. The shuttles are placed one above
the other. When the shuitle at the boltom is transferred into the
shutile box, the next shuttle in the magazine moves down by
gravitation. .-

‘One completé rotation of the cam shaft results in the followirng

operations being carried out in a proper sequence. I|.-—-—""""'
~a)  Shuttle box front plate is raised, . . ' - rﬁ H
- b).  Shutlle with the emply pim is ejected from the box from the .
- front side.” o T o
c)  The conveyor takes a shutile from the magazine,and places it . @
" into the box. | | - ﬁ‘
d)  The shuttie box front plate is fully lowered. £ ({1 ©

8)  The starting handle is put on and the cam shatt is disengaged.
During the rotation of the cam shaft, the conveyor cam A
moves its lever B slightly to the left so that the shultle supporting:
lever C also moves back allowing a shuitle from the magazine to fall
on fo a platform fixed at the top of the lever B. The cam A then
- allows the lever B to move to the right jowards. the box front, where
the lever is held temporarily by a safety calch S:'Meanwhile the front
board cam D operates to depress the lever E and pulls through lever
F upon the short link G (fulcrummed at the box back) to kft the box’
“{ront plate H. The raising box front plate comes in contact with the
ejector lever | which sweeps through a slot in the box back to eject
the shuttle with the empty pirn through the box front. This shuttle
“glides down 1o the receptacle J. As soon as the shuttle is ejected
from the box the spring acting on lever B moves its bowl to come in
contact wilh the conveyor cam A again to allow the conveyor lever
B to carry the new shuttie forward into the box, where it leaves the
shuttle behind. During this time the front board cam D operates the
link G to lower the box front plate slightly o prevent the shuttle to.
move back with the top of the lever B. .

Change Shaht, B g « Knocking Bil,
= . G = Spng Rod, O 9

o Block , F -xBPusng:\;fsid:s. W = Laver, 1 :ﬁl_:n;:ng‘ﬂyback

£ = Stricker P = Pt O Lo

o fe Changing Mechanism

| Continued rotation of the cam sh_aft causes the cam A to move. Fig. 117 Toyoda Nonstop Shutt L eﬁeds '
the conveyor back to the originat position, while at the same time the Toyoda shutlle changwg IO_ :
cam D lowers the box front plate completely, As soon as this is As, explained ;32‘;" the emply pirn when the loom is runFng.

fer of shwthe v -
‘%fe“?:;; and i\e mm:ﬁr::nims placed one abave
de ; ! e
:‘haen‘g?h:r. is on the off :r.tdec.,i Botlhn“t:e fecler
made 1o effect the change ¢t 8 " 8.
| 2

carried out the shipper cam T operales the lever K and restarts the
loom' . . :

_ A fourth cam is used 0 move the picker away from the shuttie
tip before the shuttle when the em;* umn is ejected, : '
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_ _.shutﬂe.

co ime,” .
- Comparatively long nmg,. for the shder begins to push the full shtﬂl"l‘g'

emply pirn is pqghed out through the box back by the inco

. When the sléy' ; ' set. scre
'y moves back
::;amefd lgngt:ulﬁlﬂ lever comes ‘i?rgo:i:c? :;gl? ‘; %nbcﬂ;arod
posiion, . " the pushing slides F backward 1o the c?r?g‘
Whenever the fo ' |
k "ward movermen ing sii
Shrucied during the shitl changs, the cpring M waing siider s
s Yields o .

transt ; prevent any da v

ster mechanism, i er the lran:fyer i:‘:ogr?u:?etl:c? gtl:!migen:

satisfactory, the | i
arrangement. oo is brought 10 4 stop by a knock-off

Thé piocedu j
¢ procedutes of chang_mg shuf!les are done spendi

 (Fig, 11.7) into action. This turning of the shafl -._-:_

" of higher loom speed. A Toyoda automatic loom of 110 ¢m reed

space can successfully mun at 200 picks per minute. -
11.3 BOBBIN LOADER MECHANISM '
The conventional weft battery, which can accommodate only

‘24 to 30 full pims, is considered uneconomical in view of the

increased wage rates. A special battery liller is requsired to fill the

batteries and the number of looms he or she can attend depends
upon the weft unwinding time. If the weft yam on the hult pirn can last
for 5 minutes then each loom will requiré about 12 pirns per hour,
The operator can put 20 pims in every minute and a half or about
520 pitns in 40 minutes, which is the normal working time per hour. - -
Therelore the battery filler can attend to 45 icoms aniy. :

. In order to eliminate the work of a baltery filler and at the same
time increase the pim storage capacity in the magazine, George
Fischer Lid, of Switzerland and others have developed a device
called Bobbin Loader. This replaces the conventional weft magazine.
The full pims, 72 10 180, are placed in a speciad container and
automatically stacked at the pim winding machine. These pims are
stacked with all the heads to the same side. Then these containers
are placed on the side of the transter mechanism of the loom, -

" Sometimes two containers are placed on each loom.

The weft pirns from the conlainer moves down through a slot
provided at the bottom of the comtainer by gravity to the preparation
and change position. Bobbin change is initiated in the normal way by.
the weft feeler. The shuttle protector, the shuttle-eye cutter and the
transfer mechanism are all operated by the change motion shaft, as
in the case of a conveniional automatic loom. However, certain

modifications are necessary lo operate this mechanism.

BUM .t -+ WEFT YARN

- Fig. 11.8 Pimns for Bobbin Loader
They are, : '

1. Pirns are wound with a bunch of yam near the tip (Fig. 11.8).
2. The pirn winders are equipped with a special attachment to
produce the bunch of yam near the pim tip. o
3. The base of the pitn container is provided with a movable slide

- or shulter controlled by a hand lever.
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L4 ﬁbﬁensprowdedfofthesafe hansfetofthefullpusﬂmgh _
- the shutter opening to the pirn guide. - 2 s
5. . Eachloomwconnsctedtoacompmssedair sys!emprov&ing
a pressure of about 6 bars,” = _
6. - A central motion is arranged, which consists of a verfical sha!t
on which are mounted a number of eccentric cams. This shaft

; i pn eian peTuans

10 WIHDING POSMON

is operated by a special electric motor switched on when the ‘::.’"‘

pirn transfer hammer is depressed for a pim change. DROPS mo ' '\ '
7.  Comprassed air valves fo carry out various functions in the MAGAINE
' required sequence of pim preparation and trander of lhe o '

same inlo the shultle are provided, - ' 5 X
8. A welt holding device which incorporates a preumatically '”m o ' \

operated gripper plate and a suction nozzle for drawing in the - :

pslwﬂl.i
- weft end and holding #t with tension durmg the time o! plm :
transier, is also pmvnded

11.3.1 Working : oo :
When the transfer hammer is depressed for & pim changa it

switches on the motor and releases the pneumatic control lo cany
out the following functions in the required sequence.

{a)a pair of slnppmg 1aws move {0 the left and ciose behind ihe plrn
tip bunch.

{b)the gripper plate is opened. g

{c) closed stripping jaws move to the right thus stnppmg the pem
nose bunch which is drawn into the-nozzie by suction.

(d)the weft end is clamped by the closing gripper plate.
(e}the pim lifter delivers a new full pim to the pim guide.
Thus, the preparation of the full pim completes for the next
transfer inlo the shuiile. -
In actual commercial use the bobbin Ioader is not very
- successful because of the following reasons.
(i} It has limited advantage over the rotary batlery as oon'pated b a
foom winder.
(i} Partly used purns cannot be used since lhey may roIl sde ways
and cause a ;am :

" iy It takes time to prepare a bobbin and a seoond transfes canmt

: Fig 11.9 Unifil Loom Winder . d ihe < Liomatic

ead, the pirn winding unit becomes a pat e ch
loom. E:ntveusal Winding Company. U.S.A havein roducms o ean
machine, as Lessona UNIF‘Lchangmg e o loorns The

) macsine. f1ted 10 msi types. of pirm
adventeges &9, mis reqmred hence some savin

1. No separaie winding
space, and floor re\aled 005‘3- of labouf

saving
2. No winding operations, hence hence saving of tabour.

carrying and batiery {itings, ed by the pim
3. No i of almost emply pirms that are eject
4, No sinppng hence cosl.

g in floor

take place within 3-5s. changing fnechanism, saVl:‘iSnda cedces labour cost and

114 AUTOMATIC LOOM WINDEFI _ S in general this automatic bo?ab with higher efficiency and

Aulomatic loom winder.(Fig.11.9) section in the yarn the loom produces high o “"“M with loom loom windes have mcree:s:rlg
preparatory sliminates the ptrn wmdmg section in lhe yam _ greater eCONDMY. Automatic looms ewane{yo{yauﬁ-na'lu’a

versaulny, pemutHng the use of 8 wind
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synthetic. Yams ranging from 4 Ne to 120 Ne (30 1o 500 dtex) ¢
be woven but economical only for coarse counts. The changes fi
" one count (o ancther or from cotton to synthetic can be made withou
any major departmental reorganization. Loom winders are mostly
.used for weaping tyre cord fabrics. ~
~ The welt is wound automatically from a large supply pac
and transferred automactically to a small capacity magazine
holds five to six pirns. After the transfer of the full pirn with the shut
the spent pim is ejected and carried to a stripper which removes
tast bit of wefi thread left at the pirn base. The cleaned pirns are th
dropped in atray to be picked up by the magnet on the conveyor b
- and deliver to the winding head.
There are thus six important attachments to carry out t
functions. L . oL
1. The supply creel : It is located at the back of the loom and takes
~ all conventional packages such as cones, cheeses and bobbins,
2. The tension device : It is mounted on a heavy iron plate
' suspended on spring to reduce vibration. To increase
decrease the tension it is necessary to add or remove 1
washer type of weights.. _

3. The winding head : It is the heart of the loom winder. it |ncludaa
a winding spindle, a traverse cam and a builder mechanism. :

The cychng mechanism controls the transfer of fult pirns to the'
magazine .and the feeding of empty pirns 1o the spindle. All
mechanisms operate in a carefully designed lubricating system:
- assuring long service life with low maintenance, -
The spindle speed can be adjusted to suit all conditions.
‘Normally, a spindle speed of 5000 r.p.m. is considered sufficie
1o keep well ahead of loom consumption. .

4. The magazine : The magazine contains six full pims. As the full
-pirn drops down into the magazine from the winder, the yam is
cut automatically and the end from the pirn is positioned on
drum that holds the thread in readiness for transfer to the
shutile. A clearer system automatically draws away the loosg
ends after the temple cutter has operated, and deposits in a

', wasle can, ' S
5. The stripper : The stripper automatically removes the bunch or
waste yarn from the ejected pirn from the shuitle, After stripping,
_the pims are automatically dropped inlo a conveyer trough.

. 6. The conveyor system : A permanent magnet attached to an
endless conveyor carries the empty pims from the conveyor
“through back 10 the winder. . '

For the entire operation, only eleven or twelve pims are
needed and out of these only six or seven will carry yam at any one . .
time, _ : ) _
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115 MULTIPLE BOX AUTOMATIC LOOM

Disadvantages of the loom winder are,
1. Additional capital cost is required. _
2. Under Indian condilion, it is only economical for coarse yarn
counts e.g. 2-10 Ne. '

Although the bulk of the fabrics woven on auton!alic Iooms_. are
ihose which require only one weft, automatic weaving is not cqnﬂned
1o fabrics of this type. In facl, automatic replenishment c_>f the w_eﬂ
supply is quite as desirable in a muliple shuttle loom as #t is one with
a single shuttle only. The provision of a box motion does not .a'ﬂeq
ihe basic principle of welt changing mechanism, the only addlll_qnal
requirement being a magazine to accommodate the two oOf more
types of weft required and a selecting mechanism lo _ensure that
each shutie in use is replenished with & correct type of welt, or
replaced by a shuttle carrying the particular weft re_quired._
Commercially multiple box automatic looms are of pirn changing type
with multiple box at one end of the sley and a single box at the other
end. Multicolour shuttie changing loom or pick and pick mutt.;colour
automatic looms are non-existent beca_use of comp_llcated
mechanism. _ .. T

The :advantages of using multiple box automatic looms over
muttiple bok non-automatic looms are, - - o

i} It relieves the weaver of anxiety in conneclion wllh_the weft supply
. resulting in the production of a better quality fabric and reducing
the work load of a weaver. - )
(i) Number of looms assigned lo a weaver can be increased.
i i . i lour cannot
Disadvantages of this loom is that pick and pick co
be inseried that isgwhy these looms are replaced by shutties loor'ns. _
The majority of the fabrics for the weaving of which multiple
box automatic looms are used are : ed- : hich requite
a) eloths ©of mono colour woven from coloured yains wWhich requilis.
® tcl> be woven on a weft mixing type of a loom to cover variation.
() crepe fabrics, chiefly of plain weave in which weft yams of_s and
Z twist are employed. o | o
() cloths of plain or twill check fabrics when various colours
counts of weft and warp are used.
1151 Principle of Working N ,
There ate various types of multiple box automatic looms in use
but they differ as regards the following aspects : There are
f ing : re
a) The and arrangement of the wefl magazine : There
@ two ‘lyf:es available viz. vertical magazine and rolary“
' 209 | -
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- mégéizif\e. The former .is used on Northrop, Ruti looms
. whereas the latler is used on Saurer loom,
(b} The method of selecting the weft colour for the transfer, is
mechanical or electrical. - '
-~ The functions performed by the mechanism are similar. A weft
feeler placed at the magazine side is used to register the need for
weft replenishment. The change is effected when the shuttle

concerned has completed two picks and returned to the magazine -

side. It will be apparent, therefore, that operation of the weft change
mechanism must be related fo the box motion, so that in the event
of a box change taking place during the two picks referred to, the.

weft transfer will be delayed until a further change brings the:

particular shuttle again inlo the operation. In the meanlime; a

transfer of the correct colour of weft may be made to any of the other -

shutties which may require renewal of their weft.

Multiple shuitie box automatic looms are normally operated at .".

speed about 10-15% lower than that of a single shutlle loom.
11.5.2 Northrop 4 x 1 Shuttie Automatic Looms

Northrop check looms are: made for two . shutiles or four
shuitles working as per welt pattem and the principles of working are -

the same in both the types.

The stationary four colour magazine is mounted on the breast .'3

beamatlhérighthardsideofthequ;thefourmemd

the magazine are numbered 1 10 4, reading from front to back and -
work in conjunction with the box motion, the four shutlles are also :
numbered 1 to 4 reading from top to bottom. Thus No.t shuttle is -

" replenished from No. 1 compartment in the magazine and so on,

On this loom, the aperation of the replenishing the weft is'
eftfected partly mechanically and parlly electrically. The actions of
indicating for the change of weft, and also initiating the wefl transfar

mechanism are performed electrically; thereafter, the actual transfer §

of the weft is done by mechanical means. '

The box motion on this loom may be controlled fm & dobby, .

a jacquard or a card motion.

1153 Electricat Equipment _ ; _
Whenever a change of shuttle boxes is made, the mechanism

controlling the box motion. causes a plunger in the contact box C

(Fig: 11.10) to be depressed, thereby indicating which of the shutile

boxes is about 10 be brought to siey level, and also putting into circuit

in the solenoid box D the electromagnet controliing the weft supply
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Fig. 11.10 Electrical Connectlons for Multicolour
Cop Changing Loom - rhausi -
for that particutar shuttle. As the weft on lhe}aobbm nears ustion
the feeler E at the magazine or single-box sadeofu:esleycm?ple:::
the first circuit. Electrical energy then causes a plunger inside 1
solenoid box to depress a trigger above the magnet and a spring
controlled rocker unit changes position, breaking the fesler mu:::t
and making the transfer circut, The feoler lsnowmnofcupuﬂufs;t al
particular shuttle; the magnet box F is energised and fifts heelt't?-
lever G ima!ineuiththeupperendoﬂhecamoperated trip oftht;
The shuttle is then picked across the loom to the iouf-box enabobb'
sley, and when it again retums 1o the magazine side, a ::':‘21 |°r} |
is automatically transterred inlo the shuttle by the mechanical part
the motion. _ ' be{ be wanslor con be
' Should a change of boxes occur belore ;
made, the transfer circuit is broken by a contact box, the mmelm _
de-energised and the ip lever dropped before % can en?;g;‘ ol
the trip heel. The rocker unit in the solenoid box remalhat the
transfer position, however, in readiness for the retum o; :.h :iarcuit
shuttle to sley fever and the subsequent completion of | i! ot
once more by the contact box. Thus, the actual transfer is I {he
untit that shuttle again returns to the magazine, side. In .
meantime, howaver, changes of other colours of weft may.occ:;
without affecting the indication which has been rewtdqd previcusly.
11.5.4 Mechanical Equipment . ) o
in addition to the trip heel mechanism referred 1o previously
which operates the shutlle protector and the transfer mechanisms,
the following anciltary equipment 18 also employad
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(m) the weft tension device for holding the threads from: the
' -~ bobbins under tension until after the transfer;
@) the shuttle-eye thread cutter which cuts and holds the end o(
- welt from the expehd bobbin; and '
{c) the temple thread cutter, housed in the right-hand templa :
- which cuts the weft ends from both the expelled and newly-
transfarred bobbins near to the selvedge of the cloth,

“The mechanism of the magazine is composed of lhree
separate but complementary devices,
(@) the trigger or bobbin release mechanism;

(®) - the transfer mechanism for completlng the actual transfer ol
- the bobbin; and

{c) the bobbin protectors a satety dewoe o prevem the operauon
of the transter mechamsm should the bobbin be moorrecﬂy
positioned. : . .

_11.5.5 Trigger Maehanism

" A bobbin is released from its comparlm in readiness for
ﬁansferbytheogerahonofatnggernwchamanmmﬁedonm
oscillating shaft, the movement of which is controlled by a driving
unit situated immediately behind the magazine. This unit is driven by ;
a chain from the loom crank-shaft and consists of the cam which .-
actuates the driving arm. As the cam rotates, five-toothed quedrant -
attached to the driving arm meshed with the quadrant fixed to the
rocker shaft E, c:ausing lhis shafl to oscillate appmlmalely 50° evefy
pick. _

~ The ltigger mechanism itself comprises four tfigger units-one
for each compartment in the magazine-which are mounted on the
rocker shaft E (Fig. 11.11), directly beneath their respective pkmgers -
in ihe solenoid box. Each trigger unit is composed of the lifting lever
F which swivels on the rocker shaft, the trigger lever G which is held
‘in its normal or inoperative position by the spring pillar H, and the
screwed eye rod J connected to the resetling cam in the solenoid .-
box. When the magnetic coll in the solenoid box is energised, the
internal plunger descends and depresses the trigger lever G bringing -
it into line with the trigger boss K which is secured to the rocker shaft.
As this shaft tums, the trigger lever engages with the trigger boss 16 -
" form one complele “trigger unit® that turns with-the rocker shaft. -

" In consequence, the bobbin holder arm L is raised, swmlﬁng
bothlhebobbmbaseholdevMandthetphoHeeraIbwthe
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-~ through the agency of the depressors.

~ bottom bobbin 1o fall into the central well of the magazine, ready for ;
. transfer. At the same time, the movement of the trigger unit pushes
~ the screwed eye rod upwards, breaking the contact in the solenoid
- box and resetting it for the next indication... .

£ach bobbin holder is provided with a bobbin retaining clip P :
which is so designed, that as the bobbin is released, the one :
immediately above is held and prevented from falling; thus it is .
- impaossible for two bobbins: from the same compartment to be
" dropped simultaneously, , -

A hand lever Q is provided on the outside of the tip end

casting for each compartrnent. This enables the bottom bobbin in the

. compartment to be dropped by hand, and is. useful for setting-up
_Ppurposes or for checking existing settings. o _

11.5.6Transter Machanism

~ When the magnet box is energised, the cam-operated trip heel
- engages the raised trip lever to bring the shuttie protector into the
operalive position. The subsequent forward movement of the shuitle
proteclor permils the spring boss, o raise the laich socket. If the
shuttle is fully home in the box, this rise will be sufficient o bring the ',
transter latch into the path of the buntér on the front of the sley. As -
the sley advances towards front centre, the bunter engages wilh the
V shaped cut-out on the front of the latch, forcing it back and since -
. the latch unit is attached to the base of the transfer hammer, the
latter pivots on its fulcrum and the transfer stud projecting inside the -
magazine descends to strike the bobbin at both the butt and tip ends

‘At the rear of the rnagazine the spring-controlled, arm H holds *
_in position the back release lever J which slides in guides on the -
underside of the bult end casting; this lever, together with the tip i
- holders K and L, supports the bobbin prior to transfer. When
- therefore, the loom crank reaches front centre, the hammer forces
the new bobbin past these supports to reptace the spent bobbin in
the shuttie. - : ,

. 11.5.7 Bobbin Protectors

Due to the fact that the butt end of the bobbin is the heaviest
- pan, there is always a tendency for this end to fall first. Thus, it is
possible for a bobbin to fall into a crooked position, with the :
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ndant risk of a faulty transier and broken paI:lS. ‘In order to
?xiale this, therfore, a device is inoorporaletil .consis{ﬂ'-lg of two pr:
which pivot on either side of the central pos-mon that is occupt el
the bobbin awatling transfer; its purpose being to y and fmalg '
the bobbin, of failing this, to prevent the transfer kom taking place.
If. however, a crooked bobbin prevents the bobbin protectors trmne
a:.isuming the vertical position, no transfer can take place, smc?due
transfer latch is prevented from coming inta line with the bunrl\ero.t o
to the fact that the stop slide does not move out of the pat

lalch socket until the bobbin protectors are in the vertical position.
in the event of two or more bobbins being in the central

ition, addit otection is aff fibre bowl N on the
osition, additional protection IS aftorded by the on i
I;endlum lever - this also serves 1o prevent a transfer by restﬁtmg
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12.1 FUNCTION
“machine. Electricite ; -
other than the ham:]es."?ha:s o Jonveying power to al looms

rotationaf energy. Electric
‘o totationa energy by

Machine ie. ioo
. &, my
manufacture ciogh. converts the input of

. as follows, 9 lmion may be divided into four steps Wh:ch are
- @ The rest position ' ' '

()

© °

(b))

A so‘“c . . I . N - .

€ of power is always needed 1o drive a weaving
s Power is supplied in the
ity, thg; is, elect(ical energy is cori:)i.rr:r.;4:::!f
means of an electric molor and the weaving

The drivin

| rr:as(l;})inm; clutch is disengaged with mos
hanin ba:a:::j %cln’c motor and gearings are on the mai
o whtch l;: Uﬂ: vtr‘zavmg machine 6.g. Cimmeo l:r;:
" loom, _ upped with a {rict;

lectric motor is a fest and is switcheg on%yq'son‘ g::t:gh o:::

t of the weaving

rmal speed

ey to fast puliey to run the

“the bélt is <hi . loose
loom ¢ Shifted from loose pu and fast pulleys,
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rotationa} energy fo )

of the weaving rr.iachine': The maching is.at |

12.2 METHODS OF DRIVE - : : .
Looms are driven by one of the following two methods :

. {i) Individual Drive, and (i) Group Drive.

1221 individual Drive o
" In this modern system each loom has its own eleciric motor
and a starter. The motor may drive the loom through a belt or gears.
Individual drive should be used for automatic looms, and
unconventional looms. Now-a-days, & is aiso used for non-automatic
looms. The main advantages of an individual diive are :
(a) There is considerable economy of power as power losses are
smal. L .
{b) in case of molor, fallure, only a particular loom remains idle
and this does not affect the working of other machines.
{c} 1t gives a clear view of the shed and the worldng hazard being
- reduced. There is practically no chance of any accident.
Cleanliness and lighting are also improved because of
efimination of overhead shafis and long beks. _
(d) Layout of koms is very easy. o
(e) Replacement of bel takes place very fittle time"as direct-drive
motor employs grooved pulleys and V belts. :
. Yhe disadvariages of individual drive are
(a) High initial cost. (b) High maintenance cost.

12.2.2 GROUP DRIVE _
In this system a very powerful motor drives an overhead shaft
{sometimes undergrourdt shaft) called main shaft, that runs from one
end to the other end of the loomshed. This main shaft drives the
pulleys on the crank shaft of a loom through flat belts. For starling
and stopping the foom, fast and loose pulleys are provided on the
crank shaft, Advantages of group drive are : :
(a) Economical with respect to fixed charges and maintenance.

(b} Initial cost is very low. o _
Group drive is obsolete now-a-days because of the following

disadvantages. _
(a) Shafts, pulleys, belts etc. absorb greater power and the

- efficiency is considerably low. _ '
(b)

In case of motor failure, all the machines become idle.
(c) - Gives a clumsy appearance and there are greater chances of
accidents. Cleantines and fighting are badly effected by the
' presence of overhead shafts and main belts. Fluft
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" There are two common types of belt drives. (Fig. 12.1) -
{a) Open belt type, (b) Crossed belt drive. o
in open belt drive the driver and the follower move in the same
direction, while in the crossed bel drive, the sense of rotation of the
- driven puley is opposite. For belt drive it is imporiant that the centre
line of that part of the belt eppraaching a pulley must fie in the central
plane of that pulley; the angle at which the belt leaves the pulley is
immaterial. The velocity ratio of a belt drive is, .
(r.p.m. of driven pulley) _ {diameter of the driver pulley).
(rp.m, of driver pultey) ~ {(damatar of the driven pulley) -
12.3.1.1 Belting | | ) -

Belts are made of different materials and of varied cross-
section (Fig. 12.2) flat or V-shaped. The materials commonly used
for power transmitting in loom are : i} leather, i) cotton and canvas,
and iii} Indian rubber. : o

FLAT BELTY

Fig. 12.2 Types of Beit C

. . Leather beflts, are made from the butt portion of the hide. The
method or cutting up the bult for the production of belting of the
highest quality is very imporant. The butt is only 1.5 mlong, but belis
of any length can be made by joints at about every 1.5 m.

Belts are made of single and double thickness. Single belting
i.e. with the thickness compased of one piece only is now made in
hard standard thickness viz; 4, 5, 6, or 7 mm. Double belts formed .
by cementing, sewing or reveting together two thickness of leathers
are sometimes employed for heavy looms, but should be avoided as

CROSS “ . far as possible because they are less flexible and absorb more
Fig. 124 Types of Bo Drive power in bending round the pulleys. Oak tanned and chrome tanned
' 218 ¢ Bon. leathers ‘are chiefly used, the latter being usually combined with the

former as it siretches too much alone. The belt _slippage should be
- 219 _
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controlled withie 3%, Canvas ‘or woven belts are manufactured from
cotton or camel hair. They are made in two distinct varisties, known
“commercially as canvas and solid woven respectively. Canvas
beiting is made.from stout canvas or cotton duck folded to the
réquired width and thickness, Solid woven belting is produced in the
loom in one piece of the required width and thickness. Canvas and
woven beltings are stronger. : S
: indian rubber belts are made by cementing together the
canvas plies with a composition of vulcanised india rubber. This kind
of belling is considered the best in damped situations, but is
expensive and must be kept free from oil or grease. '

Two ends of a belt are jointed by some form of fastener o
. produce an endless belt: Three methods are used, namely lacing,
- metal fastener of various kinds, cemented or solution joints. :
~ Leather belts are often jointed by raw hides. For lacing the
ends of the belts are cut square and butted fgather-and the- lace.
is threaded through round or oval holes made with a hand tool
known as belt punch. : P o
. Metal fasteners in common use are alligator type fastener,.
jackson button fastener, clipper fastener etc. Number of joints
should not be more than three per belt. - ' '
1232Veeta = - S
.. When a belt, trapezoidal in section and designed to run in a
V-shaped groove, is known as a V-bek. The modern V-belis are’
‘made of a fabric and vulcanised rubber with a cotion-cord tension
_element. The belts run in V-grooves. V-bells are largely used in
* looms. V-belt transmits a larger amount of power from a pulley of a
given width of face, and being almost positive and slipless in action,
when calculaling speed ratios for V-bell drives, pulley diameters:
" measured at the cenire of the bekt should be taken into account,
.since contact between belt and pulley extends over appraciable
‘dislance. - S : .
12.3.3 Advantages and Disadvantages of V-beit Drive Over Fiat
Belt Drive : . :
Advantages _ .
(a) The V-belt gives compactness due
. between centres of pulleys.
®

to the small distance
“The drive can be considered as positive, because the slip.
-between the bekt and the pulley groove is negligible.
The operation of belt is quiet. L
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- forming proper conact

The befts have the abifity to cushion the shock when @chines .

are starled. .. . : . I .
) The velocity ratio that can be obtained is high {maximum 1(_)).
e . > |
icadvantages : © _ o o
l(::; Belt cannot be used with large centre distances
L rohe are not as durable as ﬂat_bell_s._._ ‘
:D; Construction of puiieys for V-belts is more complicated than
c bl

pulieys of fiat belts. o )
f Bolts

12.3.4 Care and Maintenance o . y

The life of a belt will be prolonged. an.d.lls driving powed ur‘e‘.ekl;o;:)'lt _
o capacy by ghing i proper tlerson. TR S0 r forign

kept clean a ree from. "

f:;:l:r’s bgucﬁpdir't i allowed o get into surface, forms into -I:m
tearing of distorting the driving face of the belt and prevenm _
o iact with tha face of the pulley. o .

Care should be taken to prevent Pil or grease i::om 3::;:29 n’cah
the belt. It will cause loss of power by slip. An gpph:ka; lﬁ: o e o
chalk will absorb oil on a leather belt and make it nwo b .1 belt £
becomes troublesome, there are many COMpPOsKions S e
e.g. powdered resin, 10 increase the friction between the bel ?

pulley. so very important. For leather belt,

side. 1t should transmit nearly
by the ilesh'side' y. The flesh side, wht wi:-

hd - ra
has the greatest iensile strength, will stand the stretching st

necessary in the oulsude bend around the pulleys_.
1235 Pulleys -

The face of the belt is als
the grain side is the comect driving

GCHT ARM CURVED ARM
STRAL

Fig. 12.3 Pulleys

ai to crank
. it power from main shaft
e oo ar:yusn?:a:a?:tn:mbeﬁo or strap running over them.

. l. They
iron. wrought iron, pressed stee..
They are usually “;?&:uﬂnmemﬂer which lhe belt runs.
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. . the driven shaft from the rest and gradually brings up to the proper
. such a clutch the following care should be taken.

Usually, pulleys are provided with arms (as shown in, Fig. 12.3) which
may be straight or curved and the cross-section is usually described
‘oval'. The centrat part of pulley is called boss. To add strerigth and
stifiness large pulleys are provided with rib between the rim and the
boss. The rims of cast iron pulleys are generally crowned, that is, §

slightly greater in diameter at the centre than at the edges. As the o

belt seeks the highest position on the pulley, the effect of crowning
is to keep the belt in the central position. .
12.3.5.1 Loose and fast puliey

Two pulleys, known as fast pulley and loose pulley are
mounted on the crank shaft of a loom, A fast or loose pulléy
arrangment enabies the loom to be started or stopped at will, without *
stopping the motion of the belt. Loose puliey revolves fresly on the
shaft, but the fast pulley is firmly fixed on the shaft. To stop a foom
the bekt is moved from the fast pulley to the ioose pulley by means .
of a shifter. The diameter of the loose pulley is often made siightly
smaller than that of fast pulley. A loose pulley is usually produced |
‘with a brass or gun metal bush and needs efficient lubrication for.
smooth running. : ' : '
12.3.6 Clutches ' o
- A cluich is a form of connection between a driving and a
driven member in the same axis. It is so designed that the two
members may be engaged or disengaged at will either by a hand- -
- operated device or automatically by the action of some power driven
device. The common types of clutches which are used in weaving
" machines are, (i) fiction ciustch (ij) electromagnetic clutch,

12.3.6.1 Friction clutch * - '

A friction clutch is used inthe transmission of power of shafts
and machines which must be staried and stopped frequently. as in .
the case of weaving machines. The force of friction is used to start

speed without excessive slipping of the friction surfaces. In operaling -

(a) The friction surfaces should engage easily and gradually bring - -
the driven shaft upto a proper speed. : :

(b)- The proper alignment of the bearings must be maintained and
- it should be located as close o the cluich as possible. '
{c) The heat generated due to friction should be rapidly dissipated
. and tendency to grab should be at a minimum. = :
(d) Lateral displacement of the frictional clutch involves forces of |
" high magnitude resulting in wearing of main shalft bearings.
This can be avoided by using expanded clutches. . -
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" tgather key

The friction chdches are of the following types *
(a) disc or plate clutches. (b} cone clulches:

3.6.2 Disc or plate clutches

(e)

Fig. 12.4 the driver A -

. bown in
1c & disc or plate clutch, as shown K key C 2
. ft B by means of a sun
is rigidly keyed 10 the driving Shaon. the zym' en shaft with the help of a

ihe driven PUE‘GYSE :'a ' 1 can move along the_shd‘.-TIt\e c;rrzz:

is faced with a friction lining F and is heid aggr:ns Tie axial’
meml;e: by means of axial pressure provided by & SP? [%}ce in the
memsuere exerted by the spring provides a.t"mbmen the driving
g{riiumferemial direction when the relative motion

is
: . If the torque due to th
and driven members tends to take place. o, then o sipping

. e 1o be transmitt o
trictional 10452 emu.:dpmsm:c‘:rsq:ansmﬁted from the driving shaft to

takes place and
driven shaft H.

s« O 0 = Diivor Pully. -
N 'D : Shlﬂ'CsSUl‘*!(ﬂy. ] ﬂ-
E‘&Tﬂ;fwry.:-Fﬁmmenm,H-Dwsm

' late Clutch

Fig. 12.4 Disc of P _ _ | .

| Sideways movement of clutch is derived from .!he sla. ng
through links. o ' |

handleral t?ictionai torque on the friction suface. - (124

- ient of friction. _
where, p = rust with which the contact surf

w-.;Axiallh
R:Ra(ﬁusofidclbndsm.;

aces are heid together.
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N »
12.3.6.3 Cone chite I; S

1

- A - Dri ‘ )
- 'WTS“‘"«B'WUNW.C-SpanI - _ .
i ’ 5 ane Clu'teh':‘ o

Total friction ‘torqu _
- : € on the fricti
T'HWF! o o efncbonssufgce.

whereaa?hean | b2
gle of friction ] o
o surface 1o the
2360 P:‘nommalures are same as in Eq. (12 l)am e clueh
o4 p ® c!mch versus conical clyteh :
e plate chich. been used exy '

conicat ciutch is capable of transmitling a greater torque i.e. more
power for a given pressure W applied 1o the friction faces (1)
pecause of the term cosec a (lower the angle, lower will be the force
required to drive). Hence a conical clulch requires less lateral force.
However, the amount of wear and tear will be greater for & conical
clutch. ‘ L e s
12.3.6.5 Single plate Sulzer Rutl clutch -

The clutch pulley on Sulzer Ruti Weaving Machine consists
of two paris A and B, rolatable on hub C as shown in Fig. 12.6. The
jatter is connected with a friction plate D. When the starling handie -
E is urned in the direction 'a’, fork F gives a lateral movement to thé
pin | in the left hand direction. This lateral movement is transmitted
to the inner part of the chitch puflay A through a flange C thiust
bearing H, pins § and a sing J. As the outer part of cluich pulley A
is axially secured by a hub shoulder K, the plate is clamped, due fo
axial thrust, between both the clutch pulley paris and the chdch is
engaged. The brake is applied on the brake disc L by a brake
band M. o S g - :

ADB . g

I e
{-. r—m H G \"‘,/a
[

C

=

St
T

Lom

A « Cluich Pulioy (last), B « Clutch Pulley {loose), C = Hub, D = Fricion Plale,
E-M‘;‘YMF-MG-W-H-WM.I-M.
Ju%“u“%;hmmuﬂmm.
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12.366 Etectromagnetic clutch

- With the conventional looms, the drive o dutch is usual
controlied by means of a slarting handle through a train of levers. §
~ The knocking of the starting handle should be done in such a§
manner that the foom is stopped with the shuitle in the staring §
handle side and the healds are at top centre in the event of a warp
breakage or between bottom and back centre in the event of a weft
breakage. With lhe hlgh speed iooms |t is very difficult o judge when §
to knock-off.

This difficulty can be overcome by using an electiical
- controlled clutch unit which is controlled by means of a push button.
.Because of ihe following advantages, it has gained wide accepts
lor high speed looms.
(@) No physical strain is reqwfod to handle the weavlng machme

(b} Electric power transmission enables the controls to b
. operated anywhere on the weaving machine. The co
pulses given by the stop motions and safety devices of

. weaving machines are easy to connect. Thus when the
breaks or stop motion button is pressed, the loom is stop

at the back centre position, but when the warp breaks,
stopped at the top centre so that drawing-in can take pk
wilhout anyatuuher adjustment of the loom.

{c) Nensures a quick and accurate start.

{d} The loom can be run at a nomal speed, or slow sp
(inching) to a predetermined position. There i5 a provision
reverse the loom. The reversing motion takes the loom to
back centre for starting. Further, reversing can be done for

- tew picks for the purpose of pick finding. It may be mentic
. that ma;orlty of the shuttleless weaving machines cannot
operated in the reverse direction bwause they ate equip
with unidirectional cams.

() Variation in the kom speed durmg picking is less
principle of working of electromagnetic chdch drive (2
explained with reference to Fig. 12.7.

{{}  When the loom is to be started the pressing of starting butto
completes an electric circuit and energizes clutch solenoids
that the plate which is fixed on the main shafl spline
attracted to the driven fly wheel. This will result in rotation ¢
aphnelgenrlhroughthemshaﬂgeatandlhuslhe 0

- driving pinion wilt be rotated.

(9) When the oom is to be stopped, the cluich solomadls 3e

energized and the brake solenoid is energized so that
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| 12.4 REVERSING MOTION

weaving machines and are

(a)
(b)
()

' plate is taken away from the lly

wheel on to the fixed molor

to rest
casing. The timing is such that the loom is brought

" exactly at the desired crank position depending upon. the
cause of stoppage.

lenoid is
When the loom is to be reversed, fevemng SO
energized. instead of the fly wheel gears md r?v 8 s::aeﬂ 3::‘:
with an additional tooth to give a forward e, P e one
position is adjusted, and the drive occurs on a gear
tooth less so that the loom will run in raversa

ntional
motions are mainly used for the conve
gt broadly classified info three groups.

The reversing motion is operated by a reversing motof dnfo
The reversing molion is-given by a speCIaI motor -

motion is operal .
Th;;ev: ::angmy of the shuttleless weaving machines cann:
be in the reversing direction because they &

be rated g
equ?::ed wnh unidirectional cams.. Sulzer Ruti grippe
| C
“ .
E% . e "'_, d "'I-
c :f FATV A
. \' *‘ ‘/
£ N
R ,J,,, s /,,{
. _.-__ I - 1 YRSy
L - O ' rwr ;x/,//z/an
= N ]
£ £ '%2’-7'%:.0_'/*". s
. E\& L/‘/:"'/Ifjr';-"{ LRI
. ) F.

| D « Dimphragm,
= Rotof, B-sumr c-umrcum
g E.MMF-MG:MIM\G

Fig. 12.7 Emmmgnotb Clutch
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poqedkmbmchﬁnmmboseft inlo reverse mo
- at-alt because s picking mechanism is designed
- © - unidirectional rotation only. On the jet looms, the jet cont
.7 cams exhibit steep slopes in the picking region. if the maci
is reversed, the mller balance woulkd be disturbed. D
- rapier weawing machine is provided with a push bulton whi
- when depressed, makes the warp lei-off, fabric take-up
- picking mations and the welt colour seleclor rolate throu,
- one reverse revolulion when the rapier drive and beat
mechanisms are af rest.

125 BRAKE

A brake is a device by . means of which artificial
reszstance is apﬁed toa moving body in order to stop the motion
a loom. .
125.1 Types of Brakos L

Though there are. many lypes of brakes. the follomng
oommonly used in looms. i) Shoe brake. u') Band brake.

12.5.1.1 Shoe beake

- A simple block of brake as shown in Fig 128 conslstsol
shoe which is pressed against the rim of a revolling drurn or wheel.!
The friction between the block and the drum causes a tangential:
braking force'to act on the wheel which retards the rotation of drum:
The shoe is pressed against the drum by force applied to one end.
ofaiever(usuﬂybymmsofadeadwem) _ :
- The tangemtial braking force on the drum, {if the angle of
coniact is less than 60°) . , L :
o F=uR.... caorssoruae - (12.3)_.
. Braking torque, T8 = FR:}LRT S '

where,TB = Braking torque.

- F = Tangential breakmg force on wheel :
R = Normal force pressing the brake shoe on the drum.
" @ = Cosfficient of friction,

' 42.5.1.2 Band brake

A ‘band brake consists of a ﬁexible band of leather, or a steel
lined with friction material, which embraces a part of .the
circumference of the drum as shown in Fig. 12.8. The ends of the

"band are joined at A and B to a lever pivoted on a fixed pin (or
- fulcrum) -at O. When a force P is applied to the lever at C, the laver

turns aboul the pin O and tightens the band on the drum and hence
the brake is applied. The hiction between the band and the drum
_ provides the braking force. i may be noted that for the band to be
'!igtlt.uue'bmkhggqrmneonujedmmbe. : .

B AN D BRAKE
th 12.8 Band Branke

asat
.........
................
------------
---------
------------

R Gt
N
where TI'B = ‘?ensto?\ on the “?amkm;;e ofdttl\o 1;>z1|an‘c\ld -
: he slack € .
1. = Tension on z mdms o dmrn__ ‘
' rz— Effective radius of the drum ie. (

hickness of the band) -
12.56.2 l:actors to be Consldered Durlng Braklng

) ficrly and
fcom 0 & standstil

h\? lslheft?eem'a' o T iion when the oom is st opped
smoothly wi

moti A brake when brought in m. Itis
ity or by stop fons. n of the loo
?ﬂ?uul: ?\ot impart a

shock or strain 10 any par o e kem
that the braking system should be solf:rank e sor 1o
preiegfe brought to rest at the d desired position
hould be .
?acdaate certain operations 85 toll.c_w_ts |
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() If a.weft is broken, a-loom should always stop with is crank

at the back centre, '

(i) It a warp siop motion stops the foom for an end break, the'

loom should be stopped with the healds levelled.

(i}  Before beat up on the actual pick of the weft break in the case.

of a loom with centre weft tork.

(iv)  In muitiple box looms, where a pattern must not be broken,

means should be provided for holding the brake off while a-
weaver turns manually to find the proper starting place. '

1253 BRAKE ON CONVENTIONAL LOOM

FULCRUM

A n Brake Levaer, 8 &« Waight, C w Brake Whea! , D = Link, E'= Tumbier Lovaf.
o _F'= Curved Bracket, G = Braka Shoe. -
Fig. 12.9 Brake Motion on Conventionat Loom

The simple type of braking system used in non-automatic
~ looms is shown in Fig. 12.9, The brake wheel C is mounted on the
- 1op shaft of the loom. The brake shoe, G, fned with leather or other
types of linings, is fulcrumed on a stud and the amount of pressure

exerted by the brake is determined by the weight B and its position

on the brake lever A, greater pressure is exerted as the weight is
shifted away from the fulcrum. The brake lever A is coupled to the
tumbler lever E by a tink D and a collar, The - tumbler lever E rests

upon either a bowl, or a curved bracket F affixed to a starting handle. -
When a Joom is put in motion; E is raised by the prassure of £ -
against its full side and the link D lifts the heavy end of the lever A -
to release the brake. If the starting handle is knocked off, tumbler
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nd the brake is applied. To release the brake when the
ovel E. '::::i;nazy, the weaver lifts the brake handlg. whtch’ now rests
Ioortrll\e weflt fork lever and is retained in that position until the loom
o ce more sel in motion. More powerlul brakes are used on fast
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the wear over a greater area and dissipate tha heat generated due

to braking action,
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13.2 TYPES OF DOBBY

There are many types of dobbies available, both for general
and speciat purposes. As in the case of tappet shedding, dobbies
are also classified as negative and positive in action. They are further
subdivided into; {a) single litt, single jack; (b) double fift, double jack.
13.2.1 Single lift or Double lift

. Single lift dobbies are characterised by the following facts,
that the sequence of movements for {a) effecting shalt movement
takes place by using the same machine element for every pigk.
Conseduently (b) this element must be ready for operation for any -
required pick in the selected paitern. . '

The advantage of such 'a dobby is ils relatively simp]e
construction; but the main drawback lies in its restricted speed due
to short time span between two consecutive picks for the reading in
action i.e. selection of healds. B -

Double lift dobby is provided with two elements or systems
having opposite working cycles. One element is responsible for the
even numbered picks and the other for the odd nyumbered picks.
Alternatively they can co-operate to ensure that-the shafts are fifted
in the manner required. There is available.time taken by two crank
revolutions of the loom for the setection of the healds, This permits
a high dobby speed to be obtained. , : '

Single lift and double lift- dobbies may be of open or closed
shed machines. - : '
13.2.2. Positive and Nagative Dobby ,

A positive dobby, Fig. 13,1, raises and lowers the heald
frame without the use of a reversing motion. They are used for
weaving heavy cotton, woolien and worsted fabrics and on high speed
looms. The negative dobby shown in Fig. 13.2 can only controf the
heald frame in one direction. They can either raise or lower the heald
trame. Most of the dobbies are mounted on the top of the loom and
therefore they lift the heald frame. The reversing is carried out by
springs, elastics of a special reversing motion. ' - _
13.2.3. Open and Closed shed : -

‘Negative dobbies may be subdivided according to type of
sher farmed viz. open and closed. With the closed shedding, alt the
warp thread are levelled after each pick. To change the position of
the shafts in closed shed dobby, the heald shaits are first
accelerated and then slowed down until they stop; they are then
accelerated again and once more slowed down. This double cycle of
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Although several types of dobbies are marketed, the
Keighley dobby mantiactured in England, has become very popular
because of its simplicity and reliability. This dobby can be used for
weaving from the finest silk to the heaviest upholstery fabrics without
much problem. There are two types available in Keighley dobby A
double lift, single jack and double lift, double jack. Keighley dobby

forms open shed. - _
13.3 DOUBLE LIFT NEGATIVE DOBBY
-13.3.1 Double Lift Single Jack

Keighley doubie lift negative dobbies are of two types : viz.

single jack {Fig. 13.2a) and double jack (Fig. 13.2b). Single jack
dobby during lifting gives a lateral movement to the healds. Various
attempts had been made to overcome lateral movement. Ultimately
solution has been found by using two jacks as shown in the figure.
Working of the two dobbies are exactly the same excepting tha
~ connection of jacks. Double lift double jack dobby is ailso referred as

Climax dobby. : -

A = Jack, B = Bauk Lever; C, C, = Draw hooks; D, D, = Feefers,
E = Wooden gattem cylinder, F = Pattern chain, G = Needle;
H,H,=meknivas.l(|IQ=Smpbms,L=_CM.0=.Healdharm.
& = Revarsing spring, A, = Outer Jack, A, = Inner Jack
0, O, = Fulcrum . :

" Fig 13.2 (b) Negative Dobby (Double Lift Double Jack)

235




10.

11

) . . rattern
. F usly with the mdyemef:‘ ‘;‘_ t:::?\ _';“ﬁi:;f;;g“:gg with
dobby are shown, 'S mounted at the tap of ghe & e ags move one e'ghﬁ'm A peg in the fag wil
special supports, ) S , ? sirectly be"eam-‘hewmengage with the draw kmfei :
The essential parts arg . | - k,,-.cmdi“g. h,ﬁo:meelef is lowered by '“}'“gmé
1 Heald Eting jaok A fuerumed at o, e, 1 12 510 g, the top draw hook C, +edge fesler 5
2, Baulk lever B ; holds the lifting jack A. . oy 3 P29 ‘:gp knife H,. Simitarty ¥ the ct:r\;engage ‘with the
3 Draw hooks C,, ¢, : The knuckle end of each dray et p i e Graw hook G, 18 l(?mhﬂ;ds been dropped down
held in the Unper and Jower ends of the bayjy lever, e OO n the draw hook which long with its baulk
4 Feelers D, p . - pio H T2 ife will’be drawn forward along v top part of
: > Ve D, . SR L with the knife ep of the T-lever. If the top inst
- D, is a straight eng feeler; D, is 4 Curve-end feglay. p wmiie during the mlh e boitom part rests solidly again:
Both the foelers ape fulerumed at p. g ' is pulted fofw‘?"'dme ‘bottom part of the same Ieve;hfz- |
The back part of e feelers are heayy s, that the or K, Conversely ete agawnst the stop bar '("';Lh;svers |
always Temain on the top of the Wooden pattern cylingey beard the 10p p{a r:cr'rc.nm for the forward moving b;-;u Kinthe .
- Wooden pattem cytinger g . s placed directly pengaq K, o ek lever and the haald frame. A ke and 5o
feelers and is given One eighth of a turm évery second p fom It the jach draw hook raised above the :
The is grooveq la {o enable g wooden pep the ’espGCt!ved L ' :
o house properly during e s - e is ot litted. in up for B0 of mote conseculive
Pattem; Chain £ consists of number of lags linked ong h a heald frame is to mgfaw hooks C, C, belonging ;:0 two .
Ihe other by wire fings to form g Continuous chain 1o qr ph the lop and bottom action of pegs provided on tw?a be -
the cylinder. Each 918 provided with twg roys of holes % lowered through "-”eu, that particular heald (This hooks
€ach row represents one pick. The | gs are pegged, holes corresponding ). However, one of the dra“; baulk
simail Pegs, as per the i NG plan (Fig. 13.5), . M fater by l*ﬂ‘j‘ dl:g::'mand the fulcrum for "‘_9 35;’: K. or.
Needles G - fest on the straight edge fealers p lorward oy s kni h’anged.-' either from K, 2
SuUpport the lop draw hooks C.. The bottom draw hoofcs, s automatically ¢ : . - r& 0
are supported by the curve edges of feotars D, yloK,. \ too knife pulls the baulk lever :om has
Draw knives Hi. H, : They exteng the full widih of the gop [ For example, if the top xt pick if the same heald fra ®
and recipracate in' the Slots of the side frames : | pRck lever and t?r '“m pulls the same baulk ﬂlrg‘;: :heg,op
Stop bars K K, : They aiso extend the full widsh, of 4 dobby, traﬁte:;i b;:::n”m- of lifting me.-he_a::: frame L
T-ever L in Fig. 13.3: The horizontal arm js Connecated Movinc in, ‘Ogme bottom knife moving out. _
2 driving rog which is connecteg t0 @ bracket o he bottor : to the Pattern Cylinder and a ratchet wheet
shalt. The two ends of the vertical arm arq connected |  The patiern cylinder is driven by a paw! d of the draw bar
draw bots M, M,. The T-tever is keyed to a shaft Passing 1.3 TE € pawl A is connected to the bwe'_?amm cylinder C.
_through the dobby at X. The other €nd of the shatt i 3" engages with a ratchet wheet ng: knite, that is, every
connected io 5 vertical lever which also canies other pair of 1" forwarg movement of the lower wheel B one tooth and
draw boits o ' : E PEk, the pawt A pushes the ira;chnﬁn. Then the cylinder '-’;
Draw boits M. M,: They carry the knives H,, H, réspectively, Yinder ¢ Mmoves one” eig hmu?u;cmmed at D, resting on a fiat
For each healq trame there are litting jacks, bayjk levers, <dby 3 Spring acting finger | is ‘also mounted on the 9““"'_'"
two drawy » two feelers 5 one needle. The numpey of o Wheat P This star wheel is
lacks provided in the dg

Mmechanism depends upon the
capacity of the -maching. A2

‘ratchet whael.
$aft on the opposite end of the -

_ 4 dobby Conlains 24 jagics and - :

¢an operate 24 heaid frames, '
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In.Fig. 1 - o
dobby are yj&f‘%emmhal parts of the doubie i e . T | .
special supports, - ' mounted at the fop of e ' _ously with the movement of the knives, the pattern UNS5 Ar
- The m, L S _ . "’:;iags move cne eighth of a'tum bringing a lag with
1 Heald K parts are : " girectly beneath the feelers. A peg in the lag wil
2 'Ba ng jack A fulcrumed at o 'wnsponding hook which will engage with the draw knife. ,
z Ik lever B : it hoids the fiing . o0 e straight edge feeler is lowered by lifing it up at - .
: Draw hooks C,, C, ; The Ko ng Jack A, Wl g on the lag, the top draw hook C, is also lowered 2
) held it the upper T i(me‘rucm‘c.\ end of each draw hogy oy ’;1 the top knife H,. Simitarly if the curve edge feeler is . - |
Feelors D, p_ . ends of the baujx lever ?  potiom draw hook C, is lowered to engage with the _ -
Disa straagl:t end fegle , H,. Than the draw hook which has been dropped down
Both the feelers are § LD, is a Curve-end foeler " th the knife will'be drawn forward along with its baulk
The back ulcrumed at p - - knife during the sweep of the T-lever. If the top part of
part of the feg) . e "~ i inst -
always remajn o the ers are heavy o that the  ever is pulled forward the bottom part rests solidly against
5 ooden patiemn top of the wooden pattern eyiin g < Epar K, Conversely if the bottom part of the same leveris = .
feelers and is : Yinder E : ltis placed directiy b o Lward the fop part fests against the stop bar K. Thus the . .
he ooty given one eighth of 5 10 e eneath .« K. act as a fulerum for the forward moving baulk levers,
to hocusy?dgr + Jrooved lengthwise 1o n:bvgy Svoond u'.:'n it the jack lever and the heald frame. A blank in the . .
6 Paitern c:mi"."ud:ﬁ ng its rofation 2 wooden pep the ’es"e"‘,f}’.ié"a‘" ook aised above fhe ke and o
an it cons is not lifted. : : : '
ttr': © other by wire rings tolsflosn(::: o Ot lags linkeq One 3 o Ist e’ ! in up for two of more consecutive - o
o rder. Each lag is provided with e -, 021 0 fun o o top and bottom draw hooks G, G, belonging (o tha
se:gj; fow represents one pick The facTOWS of holes mgg 1?1rough the action of pegs Przovwedngon the two. - i
7 Neogien o N Pegs, as per the lifing o oo 9900 U Fhokes corresponding to that particular heald (This will bé . 0
! eedies G : They ress on the straj :? Pen (Fig. 13.5) M kaier by !ing diagnrgms} However, one of the draw hooks : Are arman
a:’f’;‘l’f’m'g"ne'gp draw hooks ¢, T,,g ‘ ‘*‘i‘,?: ;fe""‘s D, b lonward by its knife, and the fulcrum for the same baulk S mf“m ¥
8 Draw knives Hb{.."?eT;gNe 8dges of feefers L.fw hooks ; - a:tornaticaﬂy changed, either from K, to K, or. -~ - &sm
and reciprocate in’the slgt:x;?nd the full width of the doby  For o : : - hand side
Stop bars K the side frameg | example, if the top knlfg pulls the baulk lever forwardto = . is called |
10 3 ! K, They also exfend th ; pack lever and for the next pick if the same heald frame has | g
T-leve eNa the full wigth i - , i - Nand dob
" &0 Fi0. 13.3: The horizontal amy o or - OO0 20 up, the bottom knile puls the same baulk lever again | g T
a diiving rod which is con, t arm is connecated tg I bansierring the work of lifting the heald frame from the top is a curv
shaft. The two engs of the ve 10 @ bracket on the bostom Foving in, 1o the bottom knife moving out. - - . pattern ¢
draw bofis M,, M_. The T-ie@fi arm are connected to ¥ Diive 10 the Pattern Cylinder - ' hand dot
through the dobby at X, The Y?d to a shaft passing . The pattern cylinder is driven by a pawl and a raichet wheel ; hooks t
| } anticlock

; :'3)-_ The pawl A is connected to the lower end of the draw bar :
"1 it engages with a ratchet whesl B on pattern cylinder C. ; is to sim
{ row of h

Connected 10 a varti le
ftical lever which also carries o

- the

. '!. he forward movement of the fower draw kife, that is, every

. Drawbonsy s
14 M . Y
Or each heald Era::;e{ c?-:y the kanes‘ H, H, respectively i Pk, the pawi A pushes the raichet whee! B one tooth and i Fig. 1
!:::( draw hooks, two feelers as;eo::g";ge lacks, baulk levers .b? aC moves one eighth of a wm. Then the cylinder ﬂ;s ::: 8 b
ks o g gy o reede T s of SRR 5 ciog o N o 1. i on o e ar
3 e ) star wheel is a .

b M2t on the opposke end of the ralchet wheel. dobby |
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' 1332 Double Lift Double Jack

~ difficulty of getting a straight (ift to the heald s

-from parallel bars, and passing the shaft co

- not successtul in practice. The problern

- outer jack A fulcrumed at O, is controlled di

- - are lited together without the aid of either
'133.3Worldngo¢a Keighley Dobby

A=Pawl 8= RatchelWheelC:Paﬂemoylhder
L = Tdever; M,, M, = Draw bolt, N = Spring
P= Slarwhoel SePauemCyllrmrshaﬁ.

- Fig. 13.3 T-lever and Pattel'n Cyli

The dtsadvantage of a sing!e jack

were used o prevent the shafts from swinging ¢
such as passing the shaft cords over spaced

pair of angle iron bolted to the top frame of

introduetion of a second jack.

: The Climax double jack dobbycom'
of a single short link known as ‘C' link. As s

B as with the single jack Keighly dobby. The s
outer jack A, 1o the inner jack A,, fulcrumed at

~ When the loom is started the T-lever
the knives through draw bolls, and the
reciprocation every two picks because they are d

237

13.3.5 Arrangement of Feelers .

L AT INLLL

LEFT HANO 00BBY

Fig. 13.4 Feelers for Right and Left hand Dobby

The straight edge and curve edge feelers shown in Fig. 13.4
are arranged in a particular order according to the starting handie
position. i the starting handle is on the right hand side of the loom,
the dobby is mounted on the left hand side. Such a dobby is known
as right hand dobby. Conversely, if the starting handle is on the left

‘hand side the dobby is mounted on the right hand side, the dobby

is calied left hand dobby. Therefors, the terms right hand and left
hand dobbies refer to the 'hand’ of the loom and not on the position
of the dobby on-the ioom. The first feeler on the right hand dobby
is'a curve edge and operates the bottom row of draw hooks and
pattern cylinder rotates in a clockwise direction. In the case of left -
hand dobby the first feeler is a straight end operating the top row of -
hooks through the needles, and the cylinder rotates in the
anticlockwise direclion. The idea of arranging the feelers in this order
is 1o simplify the pegging of iags for a particular lifting plan. The first
row of holes in the lags should represent the first pick in each case.
In Fig. 13.5 the pegging plan for a tancy twiil repeating on 8 ends
with 8 heald frames is shown for both the left and right hand dobbies.
The arrows indicate the direction in which the paitern lags would
turn. A left hand dobby lattice is shown in Fig. 13.5a and a right hand

dobby latiice in Fig. 13.5b.
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corresponding to the right han o diagrams.

Fig. 13.6 Cycle of Operal

Fig. 13.5 (a, b) Design and Pegging Plans to Left hand and
_Right Hand Dobbies .

naNg ustrated by fin . |
R e S, o 5
i 1 560 nd row of tag. Al the samwtlmt_a ) lowers the toP
a hole in the seco onding to second pick ,_

However in each case the pegging plan on the point paper hole in the second TOW age knife H, is oul, knife H, is in.

is read from left to right and first pick starts at the bottom of the lags. - draw hook C,. At this st ' per 1 is Ot MOVINg out for the
A close study of the lags meant for right and left hand dobbies, will Diagram.2 S'!"“;“ 3;‘33 ;:;om will remain the same- Knife
show that the first hole of the first row is at different positions. Along second pick, ‘“e_mﬂ"" o operating
with this, one should understand: that the pattem card cylinder is H, is In ar)d ':2“:53 . The lag mumber 2is angv; ‘.::.erfper the
turned in both cases by a pawl that is fixed to the lower arm of the - 3:2?‘;““““"“.“”=““‘°h"a"{;,"::ouomw“°°“°=‘s
front draw bar lever, and the cylinder is tumed as the bottom knife ‘;?;m ent of pegs on the s% o 3rd and 4th pick.
moves in. It is therefore -apparent that the first pick of any lag must down and the top hook 18 up. ©0f .
always operate on the bottom knife of the dobby. Taking these two | |

M . D R Byl

-
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_When the kmfe H nmes out the heald trame which’ has already:
. been rassedbyknﬂel-!,. is again raised for 3rd pick by H,. However,’
the raised heald by H, moves down a little till the two knives H, H,:
cross, and move up a!ong with the knite H,. '

of draw hooks will remain the same, that is, the top draw hook is ke,
raised because of a blank on the 4th pick. Therefore, the knr[e H
which is now maoving out will be down.

13.3.4 Dobby Settings
1.

. can be raised or lowered to increase of decrease the traverse of

.. The driving lod connecting the sweep to the T-Iever should be'_f

. When the Tever is horizontal the two kmves are equadtstant :

* The driving mdis coupled 1o the sweap on the bonom shaft, and-

. traverse of tho Imwes which in turn aﬁects the depth of the warp:

‘that are lowered. However this should not be rnistaken as the.

- order to bring the lag exactly under the feelers. I is, therefore,
" important fo ¢heck the throw of the paw! whenever the dobby

of the pawl lever and the engaging teeth of the ratchet wheel.-

Diagrasm 4 : Since the lag No. 2 is not moved out, the position

The sweep on the bottom shaft oonnectmg the dnving rod 10
T-lever should be at dead level when the crank is between to
and bottom centres. This position can be changed dependin
upon the lype of fabric being woven. _
With the sweep in the horizontal position the T-Iever of the dobby
should also be horizontal.

straight.-

from the ends of their respective slots in the T-lever. At this -
position they are about ha_ll way along their traverse, - o
The draw bollks are fixed in the slots provided in the T-lever. They.

the knives.

a slot is provided in the sweep for increasing or decreasing the -

shed. =
When the dram kmfe goes in, to the limit ot the slot in lhe frame,’
there should be a clearance of about 10 mm between the knife.
and the hook. When the knife moves out again to engage the-
hooks, there will be sufficient dwell period for the heald frames

real dwell pesiod discussed under the tappet shedding. It is not
possible 10 provide a reat dwell period because of the type of
drive given 10 the knives. The modern dobby shedding with cam
driven arrangement is therelore an improvement over the
connecling amm drive, where such a dwell period is possible.
The amount of movement given to the cylinder is important in

sweep is altesad. When the botlom knife is in its extreme outward
position, theee should be about 8 mm clearance between the tip
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> slwu?g%se tirmiy held in the hote. A broken or missing peg will

10 mssemngofthecylmdsnsalsomn Hulsloocioseto

other hand, i &
¢s the turning nn@ﬂbedﬁcdtonme .
:tsle‘;oeeri:’m away, the feelers may not be raused st;!frcsently._

3.35. Heald Reversing Motion . _ :
1 Since the negative dobbies can controt tht‘a‘ﬁrnw;m'r':g:e :! S;I‘rl:e
heald frame in one direction a heald reversing mo! ?t:‘e g P .
Most of the negative dobbles are dastgned o ralse

—y

‘Frame, C = Spiod
A=Sanglem BSM tion
Fig. 13.7 Spring Reversing Mo
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The simplest form of reversing motion, shown in Fig. 13.7

has two coiled speings for each hedld frame attached at the bottom.

The main disadvartage of this system is that when the heald frame-
is raised, the spring streiches thus adding sirain on the lifting -

mechanism as shown in graph F (Fig. 13.8). The other disadvantage

is that the tieald rame will vibrate in case the spring position is not -

correct or very light springs are used or the elasicity of the springs
is reduced due to constant osciltating movement. An improved heald
reversing motion shown in Fig, 13.9 gives less tension on a saised

heald than when the frame is down. The mechanism consists of two

stands M which are mounted on a rail beneath the heald frames.

At the top of the stand there is a tumbler lever N fulcrumed at O. -
It is held against a check pin P by springs. The lower end of the -

C g
| —
s . F‘. !
g - o :
E‘ r_',..--'""
§s<¢' K
S’.,' M
g, ~1 1]
v o~
i, ~R
§ .
J '... 5

: - : (L T F |
© SHAFT LIFT N cm -
F = Down Pulling springs, K = Spring under molions, with constant force,
' A = Spring under motions with diminishing toece.
Fig. 13.8 Down puling Force on Heald Shatts
tumbler lever is connected to the heald frame by means of a spring.
When the heald frame is raised the point of connection for spring
passes the centre and so the stress is transferred to the fulcrum pin
O, and there is less tension on the heakd frame. The maximum
spring tension is exerted on the heald frame when point of connection
is below the check pin P, that is, the heald is down as shown in
curve R of Fig. 13.8. ' : : S

Developments in ihe' last few yeafs héve shown a constant

~increase of the welt insertion performance of weaving machines
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e [ } the
i e i olthestnaﬂssscamwoytbyamiontollowing
%:\:;eo!tha ca:lg and increase in shaft mainly requires more torce (1)
as shown in Fig. 13.9. So a down p@l;ystemwﬁllmm trgcuoné
1 ihe upper shed is not always sufficient (loosening of traction rggn
m‘ ). To this difficulty Staubli has developed spring under-
?nzi;oﬂ'fns with a constant down pulling force in order to allow for the

increased speed of the shafts (Fig. 13.8 graph K).

I
. —
- -]
—
M=SW.N=TMM.O-W.P-MW,S=&M.

Fig. 13.9 Heald Reversing Motion

134 CAM DOBBY _ |
in the case of modern dobbies the W:&m&ated_b%
means of cams mounted on a shaft. The T-lever an nectin

bottom shaft sweep is totally disc _
Bﬁéﬁ gf-a chain from the grank shaft. With the design of cam

shape, a dwell can be ptovided as obtained in the case of tappet |
shedding. = - _

The advamages-are :
112' mmgrpatye::::s because of smaller depth of shef!

" and provision of dwell period of healds. o

3. 'mesmooﬂwmen_ventotmehealds,umme ng

frames and heald wires from damage.
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S "Iﬁsonbeﬁ,e'e o o
(1) is given in Table 13,1, CC" 1808 and paper synthetic cards

Wih T - lever drive ' the same as per the Keighely ¢
inder i - or needles of y dobby
Cylinder is driven by a different arrangepaper card .dobby. . The pattem

R PATTERN
In papey pattern dobby the usefy

P

Table 13.1 Wooden Lags Versus Paper or Synthetic Cards

Compatison Wooden lags 'PapetlSynihetic Card -
Number of picks/m 72 Lo 333

‘ Length of pattemn 139m: . - . 03m

for 100 picks ' - e

weight of pattern 23kg. - 005 kg.

for 100 picks ..

Time required for _ 1.1 Hour 0.5 Hour

making up pattem B a

for two picks

lags are :
M

(i)

(i)

(iv)

Other advantages of the papeﬂsynthé_!ic cards over the wooden
Pattern cards of paper or syntitelic mteﬁal are more
economical as they can be cut and copied much quicker and
easier on card cutling machine. At present computers can be
used to punch cards. S : _
It is possible to have very long dasigns repeating on more
number of picks than with wooden lag chains.

Reduced fabric defects as chances of wooden jags being talied
shortened due to wear do not exist.- - o
The punched paper patterns can be stored in a small area, #
required again for the future use. :

The principai of the hook selection machamsm used on paper

pafiern dobby is outlined in simplified form in Fig. 13.11. The
mechanism consist of the following parts : : _ :

®ND ;AN

1. Paper pattern and cylinder A .
Selection needles B, B,
Supplementary hooks C,, C, "~
" Reciprocating supplementary knives D, D,
Vertical needles E,, E, 2 _
Lifing ‘bars F,, F,
Main hooks G,, G,
* Knives H,, H,
9. Controlbars S,S, =~ - .
“The paper pattem is cut-on a separate card cutiing machine.

The cylinder rotates every second pick to present two rows of holes
representing two picks. Corresponding to lhgse rows of holes, there
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A = Cfinder, B = Setocton | o ‘
BTG S ok
Fig. 13.11 Dobby with Paper Pattorn

The lifting bars aneg .
The litting bars moye w mdthe knives are

The movement of the bar ; amstﬁ : to lift or lower the '
bar - " main hooks.
o pass under the hooks, resticted 1o the-time taken by the knita
e o S 500N a5 the knifg a
-~ rhove:
the litting bar moves down for mes_£ ,:ﬂd the haoks arg left free,
again before the knife moves ot wi selecting, and moves up

13.5.1. Working of the Paper Dobby

As soon as the cylinder A brings the paper pattern under the
selecting needles B,, B,, the needies are lowered on 1o the paper by
the control rod S. A hole in the pattern paper aliows the comvesponding
needie B, or B, drop into the cylinder hole and the camesponding
hook C, or C, is lowered. Than the reciprocating knife D, or D, wil
pull the corresponding vertical needle £, or £, out of the path of its
liting bar F, or F,, with the result that the main hook G, or G, is
lowered {0 engage its knife H, or H,. A biank in the paper will aliow
the corresponding lifting bar F, or F, to lift the main hook out of the
path of its knite. The lifting or lowering of the jacks and heald frames
is simitar to that of the ordinary dobby.

13.6. POSITIVE DOBBY SHEDDING MOTION

: As mentioned earlier, the charactersistic of the positive dobby
is that the movement of the heald frame in both directions follows the
profite of a cam. The healds are usually pulied into the upper shed
and pushed down into the lower shed. Unlike in negative dobby,
springs of spring under motions are eliminated. The spring tension
together with the weight of the healds must be overcome by the
negative dobby in the lifting movement from the lower to the upper

shed. It may be considerable and put in unfavourable load on the

dobby where great spring fension is necessary to pull down the
healds. E : :

The higher icom speeds specially used for shuitleless weaving
machines, make the movement downwards more important, as
insufficient spring tension, together with warp tension resist the
changing of the healds fast enough from the upper shed to be in
lower shed in tima. It may happen that due fo insufficient force pulling
downwards, the dobby runs ahead of the heald when changing from
upper to the lower shed. These difficuities can be overcome by using
Positive dobbies. S _ _ '

While choosing a positive dobby, it is not only the working
speed which has o be considered, but the fabric 1o be produced. As
a general rule, negative dobbies are for articles of light to low medium
weight fabrics. High, medium and heavy fabrics and such fabrics
requiring great warp tension are woven with a positive dobby. In
borderiess case, preference is given to the positive dobby.

13.6.1. Knowle's Positive Dobby ;

A simple diagram showing the essential working parts of
Knowie's positive dobby is shown in Fig. 13.12. It is a sectional view
from the side and therefore only one heald connected to its jack
lever is shown. However, there are 26 heald frames with 26 jack
levers. This type of dobby is used for weaving heavy fabsics composed
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gither a riser or sinker, according 1o the lifting plan, is brought under
the vibrator lever. There is one vibrator lever tor every one jack Jever.
Therefore when the pattem chain is brought under the vibrator levers,
there may be number of risers and sinkers in the whole width of the
pattern chain, comesponding to the number of jack levers. _

A riser lifts its comesponding vibrator jever and brings its
vibrator gear in contact with the lop cylinder gear which is constantly
rotaling. When the teeth of the two mesh together, which is made
possible because ol a missing tooth on the vibrator gear, the cyfinder
gear C, turns the vibrator gear 8 about half revolution, that is, untii
the blank space of 3 teeth, is brought on top. This movement of the
vibrator gear causes the connector pin Q of the vibralor connector T
to move from one dead centre to the ather, with the result the
correspordling heald frame is lified. The vibralor gear continues to
keep the heald frame raised as long as the rollers on the patiern
chain, far each pick comes under the vibrator lever. As soon as a
tube comes under it the vibrator lever will bring down its vibrator gear
in contact with the botiom cylinder gear C, and again vibrator gear
tums half a revolution, this time lowsring the heald lrame..

A steadying pin S which is part of the vibrator gear, moves
in the semicircular slot of the vibrator gear and controls the efxtent' of

~ movement of the gear. - :

A lock kinfe R locks the vibrator levers in pesition while the
comesponding vibrator gears are in motion. This prevents the vibrator
from being forced out of contact with cylinder gears. However the
lock knife is moved from contact when the paitern chain is about {o
bring a new pattem below the vibrator lever by means of a cam V
fixed on the shaft of the boitom cylinder gear. ‘

13.6.2. Staubli Pasitive Dobby
Staubli of Switzeriand is one of the leading manufacturers of

~ various types of dobbies. Most of the unconventional weaving

machines like Sulzer-Ruti gripper and Somet rapier are fitted with
Staubii dobbies having cam drive. This new model has revolutionized
the earlier concept of hooks, draw lever and teelers. instead of these
parls, cams have been introduced with 1he result a 220 em weaving
machine can achieve a maximum speed of 360 r.p.m. and weft
insertion rate of 1250 m per minute. .

The important development in the Staubli positive dobby is
the introduction of push bars connecting 1o the draw knives. During -
the backward movement of the draw knife when it returns after
displacing a lowered hook, the comesponding bautk lever is pushed
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back by the push bar against #s stop bar. The Staubij dobby sw

" in Fig. 13.13 has the foliowing important pars.

. Paltem Cylinder A 8. Draw Knife G
: 2 Feeler heodles B 9. Push bar H
a. Tmctfm needles C \ . 10. Stop bar |
;. ;:zlmh:o T‘a; D 11. Relurning lever J
s Baom oo 12. Relaining Knives K
N 13. Traction Spring L

Fig. 13.13 (a, b) Staubli Poshive Dobby
13.6.2.1. Working of Staubli positive dobby BEARE
. A paper patiem is ck as per the Kiting plan ar ﬂaced o
‘ : ng plan and on -
lhecylmder.ﬂtecyhnderrolalesevefy second pick presemingtwg

rows of holes repre

senting two picks. Then the feeler needles are
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lowered by a control rod (not shown in the diagram) and the selection
takes place. The hole in the pattem paper drops the fecler needle
down and its corresponding traction needle falls dowm in the path of
the traction bar. Then the traction bar moves forward pulling the
traction needle also forward. This causes the corresponding returning
lever tilt back on its fulcrum as shown in the Fig. 13.12 so that the
main hook held by it, fall down to engage its draw knifs.

The draw knife and the push bar are connected together.
When the draw knife carries the lowered hook forward the push bar
also moves forward. This will enable the corresponding heald frame
to iift. During the backward movement of the draw knife the hook is
taken back to its original position and the push bar pushes the end.
of the baulk lever against its stop bar. As soon as the draw knife
reaches the normal position it tils to raise the lowesed hook to be
held by its retuming lever. Then the retaining knife will engage the
upper hook until the next seiection takes place. Two exira feeler
needles are provided for pick finding. ‘

13.6.3. Rotary Dobby ' ‘ o

'As welt insertion rates of weaving machines are increased
with the advent {0 high shuttieless weaving machines, there is a
need for & dobby mechanism 10 match the speed of the weaving
machines. This objective has been achieved with the development of
dobbies operating on rotary principle. . , '

The term rotary has been chosen because the siraightling
motion of the the healds is derived from rotaling elements in the
dobby. _ .
Cam unit :

The cam unit consists of a heart shaped crank disc Fig.
13.14 which encloses the cam C mounted on a coupling ring B with
ball bearings. Ring B is keyed to the main shaft A. One such cam
unit is required for each heald and occupies a space of 12 mm. Each
of these cam units designed as a building block is fitted with an
indexing arm F which is connected with the radially displaceable
switching key E. The fatier engages in one of the two carrier grooves
on the coupler ring B. The crank disc D is mounted in ball bearings
in the cam, and its end is connected with the jack | through a needie
bearing. When the key E is withdrawn from the groove, the
transmission of movement from the main shaft A to the cam C is
interrupted. The fact that the key E can be controlled, means that the
cam C can be moved into its reverse position or halled by means of
two reading mechanisms at the two dead points, depending on
whather the heald is moved into the upper or lower shed position or
should stop in one of these positions.
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rated feeler needle
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it is clear that the positive coupling of the two elements with

a key offers no problem at rest. The rotating motion of the main shaft

A on the rotary dobby is therefore, controlled in such a way that the
angular speed is zero the moment the key grooves in the ring B of
the main shaft A reach a dead point of the cam C and the main shaft

A remains in this coupled position untit the key E has been reliably
engaged or released. : :

~ The standstill position is the resuit of the kinematics of a so-
called variable rotary gear. The function of this gear is to convert the
drive motion of the main shaft in such a way that the heald frame
moves with absolutely no vibration. _

The variable rotary gear works on the super imposed speed
principle. The constant initial speed obtained from the weaving
machine is overlapped by a rotary generated in the gear itself. The-
initial rotaty motion is the sum of the two movements. A rotary gear
consists of a combination of toothed wheel and cam planetary gears,
The tocthed wheel gear comprises an inner toothed wheei and two
gear segmenis which can carry out oscillatory motions round the
fulcrum. The bearing pivots fixed to the roller N which is driven from
the weaving machine, rotate uniformly. The toothed segments are
equipped with two rolis which rotate about the periphery of the
complementary cams, depanding on tha turning position give a fixed
oscillating angular motion iike a system of scales. The motion set up
by the rotating movement round the complementary cams is in
conjuction with the inteflocking of the gear with inter toothed wheel
superimposed on the actual speed of the weaving machine either
positively or negatively. The resulting gear movement is the -
characteristic motion needed for the key switching and the movément
of the heald frame. =~ _ '

Advantages of method, design and application of rotary
dobbies are : - _ .

(a} The elements in the driving mechanisms e.g. shaft, ring, cam
and crank are amanged concentrically round each other and
positively connected. Where a relative motion is functionally

required, precision bail bearings are used, fo engage a movement, -

“which is free from play and to transmit the movement wit
vibration, :

(b} The coupling of cam and main shaft is effected by a key which .
is specially designed to connect the two machine elements. Since
the key itselt is only under strain with shearing, a considerable
rigidity is assured and wear is impossible. L -

{(c) For the production of flat woven fabrics, the advantages of the

- rotary dobby are smooth operation at high speeds. o

{d) In the production of pile fabrics, extremely high shifting forces

' are set up by the increased shed iift needed for the formation of
two sheds simultaneously one above the other. The three
position dobby is used Io;slgis pumpose. '
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" tum, enabling the lattice pegs clear of the feelers. At the same time

~ the working pattem laitice after completing the required repeat.

137 CROSS BORDER DOBBY -~ = = -

"Crass border dobby is used when two or three different
weaves are required to be woven for the same number of heald .}
frames and drawing order. For example, in towel headings, or .
bordered handkerchieves or sefvieties, two different weaves are -

required, one for the body and the other for the cross border. Such

an arrangement is possible by providing additional one, two or even

three pattem cylinders and changing them automatically. When one
- pattern cylinder is in operation the others are put out of action. In
each case there is an extra cylinder used for making the change

from one lag of cylinder to another with older types of cross border
dobbies; the cylinders are bodily moved in and out of contact with :
_ the feelers to make them operative and inoperative respectively. This -
type of cross border dobbies have the disadvantage of wear and tear :
. of moving parts. In fecent types of cross border dobby e.g. Climax -

‘or Yamada, the rocking shaft is dispensed with and the lattice barrel
works in fixed bearings. '

13.7.1 Climax Cross Border Dobby .

The Climax cross border dobby, lustrated in Fig. 13.15
changes the patiern cylinders automatically. When the repeat of a’
paricular pattern is completed the pattern cylinder is given a pant -

the other cytinder is brought into action automatically by a selection
cylinder, R . _ _

- In the illustration three pattem cylinders A, A, A, and one
selection cylinder S are shown. Each cylinder is operated by a pushing -
pawl P and a pulling catch Q. Both of them are mounted on the
same siud. The selection cylinder is tumed by the action of the last.
jack of the dobby, while the jack itself is put into action by a peg or

8 \ SN

WIOFACINR  wassiWE  OUF FACTION .

AALA, = Patiom Cylinders, B = Gam, D = Finger lever, P = Pushing Pawl,
Q = Puling caich, R = Raichet wheel, S = Selection Cylindor.
 Fig. 13.15 Climax Cross Border Dobby
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inoper motion
tooth movement making the pegs inoperative. The oscillating

- of the pushing pawis and pulling catches, is derived fromn the bar E

which IS connected to the rod F and T-lever G.

~ 4372 Yamada Two Cylinder Cross Border Dobby

yamada cross border dobby with two lag cylinders and a

i i ition. In this
- selection cylinder works with the cylinders in a set position. In

chain of fatiices has been rerxlerad lnoperatlve‘_t)y sldoi?gcu:g
caf:tt;e parfel with the space between the twc::ﬂl:tm:vac;I duecth
) ite the feelers. As shown in Fig. 13.16 wo ng ovlinder o
o 4 with two ratchet wheels B, R, each having & o et 1
p'?ﬁecyflinclers is driven by pushing paw!s.M and Nlh nd e
0 ovided with pulling pawis N and N,. This pawtlsl M
pr 1ed on the'same stud O fixed at the bottom O v / ksrhmone
:]::lnsZwe one sixth of the revolution after each ,,altemate picks,
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on.the cylindes A into working position,

138 THREE POSITION DEVICE

In this way any number of be .
fépeats can be made from -
patiem and a &ehange can be easily made from one to oﬂ:mw

Afmmmanm'ug.mcmm.bﬂmm :
| -  E=Jock - 4
Flg. 13.97 Three Position Dobby
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The principle of working of three position device is tescribed
with reference to Fig. 13.17. The device needed for the production
of doubie pile fabrics is based on the system of iwo independent
heald motion units which by means of a different lever, operate a
single heald. The three position device has an accumulating gear:
onto which the movements of two cam units (A) are transmitted and
combined into a single motion. This is effected by a special
configuration of segments rocker anms B, connecting plates C and
the torsion balance D. This combined motion is transferred to the
three position lever, which can assume positions I, I or )ll. The heald
frame is moved into these positions by the heald frame motion. With
this design, the bearing points are subjected 1o rlatively little strain.
This factor, together with the smooth operation of the cam motion,
resulls in the weas and tear so common in pile weaving, considerably
13.8  PICK-FINDING DEVICES FOR DOBBIES

Errors in weaving can have many causes, often they are
due to broken weft threads. if possible such errors should be corrected '
by the weaving personnel in order 1o have faullless fabrics leaving .
the weaving machine. R is ghimportance that such mistakes may be
corrected in the shonest possible time in which the loom must stand
still. Devices enabling a quick corraction of such-errors can influence
the number of looms operated per person. ' - :

In order to cormrect an error due 10 broken weft threads, it is
usually necessary to follow the weaving process backward upto the
point where the error occured, so that the weaving process may be

continued without faull, :

Bascially this operation may be carried out in various ways.
(a) The loom is tumed back (by hand or with the appropriately
steered weaving machine motor). S
(b) The pattem card of the dobby is tumed 2 picks back by hand
'-andloornisthenturnedompickfomarq, : _ .
(¢) The shed forming device-the dobby has a pick-finding device by
which it may be fumed backward, the picking, beal-up and ta!ce-
up motions reraining inoperative during the reversing operation
of shedding mechanism. S _-
13.10  DOBBY MOUNTINGS o .
Keighley dobbies are placed at the top of weaving machines.

| Disadvantages are :

() Chances of oil drops may fall on the warp thus staining the
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“ Fig. 13.18 Mountings of Doty y '
(i)} Not easily accessibilg 1o i:::by for repalthg Purpose.

(iii) Obsmx:tmn of light,
Cam dobbieg _
shals with super structure, This pamas” 21068 200V the hesld

 percomes the disadvaniages of the Kegpmiart o, Pe1VSion and

appiication.
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- JACQUARD
 SHEDDING

Most of the fabrics are used for domestic and industrial
purposes, but some of the tabrics have decorative uses. A fabric
may bé omamented by {i} embroldering, (ii) printing, or (iii) figured
weaving. in the first two cases the fabric is first manufactured and
ornamentation is done subsequently but in the case of figured weaving
the cloth is ornamented simultaneously with its production, Dabbies
can be suitably used for the production of the designs in which a
pattern of interlacement of threads repeats on 32 to 40 heald-shalits.

. Even this number is unusual and only feasible with special dobbies.

A dobby shedding cannot be used suitably for producing beautiful
and intricate omamantal designs in forms and colours, in which a
large number of warp threads are required to be controlled individually
and in such cases a jacquard shedding appliance is employed.

The expression jacquard loom which is frequently used, is a -
misnomer since the term jacquard applies to the sheding mechanism
only which can be mounted on almost any loom by making a few -
alterations. There is no heald-shaft harness as is used in tapped or
dobby shedding mechanism but instead a thread hamess is used.
Every warp thread in one repeat of a jacquard design is controlled
individually and may be raised, lowered or kept at a desired position
at will, during weaving. One repeéat of a jacquard may be woven to
cover the full width of the cloth but smaller repeats, each measuring
20 to 30 cm in width are used more frequently. ARk fancy or figured
fabrics such as silk or cotton brocades, damasks, tollet quilts,
extra-warp or extra-weft figured fabrics, figured equal or unequal
double cloths, Madras muslin, swivel fabrics, leno brocades,
tapestries etc. require the jacquard shedding mechanism to weave
them on the loom. A number of weaves may be used in combination
to produce a Jacquard design with the desired effects. Jacquard
weaving is, however, an expensive form of weaving as it is
accompanied with designing, card cutting, lacing and all other jobs
associated with. The speed of the loom with jacquard shedding.
mechanism is also lower than that of a similar loom with dobby or
lappet shedding. : )

The jacquard loom consists of two parts - the foom and the
jacquard. The loom is bolted to the flooring and jacquard is suspended
from the ceiling resting on heavy beams. The two are connected by
a series of cords known as harness. Jacquard shedding is a piece
of mechanism for selacting and ifting or Jowering a group of ends in
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. the type of the shed formation achieved.

a repeat individually for sach shed. it is a negative type of shedding, .

lhelrltmgoimemdsbamgdonebyhookaandloweﬁngisdoneby'-
dead weights, suspended from the hamess, termed as lingoes
Jacguard machines are simply a frame containing a number of wir

gritie by the presence ol absence of holes in paper cards that i
pressed agams! the needles by a perforated cylinder. The cards tied
together in a set, revolve around the cylinder of a jacquard. When .
these cards engage the needles that control the hamess strings
through the mails of which are drawn the warp threads of the cloth,. .
they move up por down the warp threads. These hooks can be raise
in any required number or order corresponding to the warp thread
to be raised for the passage of the shuttle, Those desired up are
revealed on the cloth and those not wanted just at that point are
suppressed and concealed in back of the fabric, The shuttle flying across, -
binds the well yam with the warp threads and completes the waaving.
After the shuttle has been passed through the shed the hooks are
lowered ta their former or normal position and a fresh selection is -
made for the next throw of the shultie. The gritfe is operated by a. .
suitable mechanism at every insertion of the pick in the fabric.

14.2 TYPES OF JACQUARDS

. Jacquard machines used at the present tln'le ‘are pumerous
and varied. However, they may be broadly divided into two groups :
ordipary and special.

Ordinary jaoquards may be furnther classcﬁed on the basus of -

() Bottom closed shed type with single bft, single cyhnder
(i) Centre closed shed type.
(i) Semi-open shed type like double lift, smghe cyl:nder on
- double lift, double cylinder. _
(iv) Open shed type.
Speclai jacquards are modification of the ordmaly ones. These
are designed to increase the figuring capacity. of the jacquard or 10
weave special types of fabrics. Some of the special jacquards are
listed below :
(i) Cross border jacquard,
(i} Leno jacquard,
(i) Scale-hamess or Banister }acquard
{iv} Pressure harness jacquard,
{v) Twilling jacquard,
- (vi) iInverted hook jacquard, S
~ {vii} Jacquard with working comber boards.
« {viiy Fine pitch jacquards.
" Inthe ptasem treatise only the ordmary jacquards are dealt i in
detail.
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14.3.1.1 Needies a o o

) InFig. 14,1 A ' g ' . :
view is shown in ;:.A‘ are the med!as.wmfe a single needle in g
"l at point.(4) horizoniaiy
through the

18ar part of the p
: d’.ﬁerem Posrlhigqs of fh; a-'om — Passes in the Spri i
will be required by distance of ent posts ngc;box.D. Eight

0w is a common ‘ong but rangement of eight needles in a venicar;

Controls the hook e

com;gz rtll:'eg heok farthest from the cyhnde; ?nd i ‘e
| Capacity of the jacquan i w2, St R
gaer??ehsesa?rn;he number of hookse chtllgmmgc il to the number of
Spring by ' 3" end small fight hen ed ol
Pg-box. The ool ical spring Contained in the

Fig. 14.2 dacquard Nesgte.
| | | | m . | |

the spring-box, the upper crooks of the hooks will remain in position,
as in the figure, over the grifte-bar E, and raising the latter will raise
every one of these hooks; but when the heads of the needles are
pushed backwards, the hooks are alsc moved out of the way of the
rising griffe-bars, thus causing an emply lift when they are raised.
14.3.1.2 Spring-box T , .

As mentioned eardierthe rear part of the needie, a loop, is
passed in the spring-box and the loop permits a fiat wire or a pin (2)
to be inserted which holds the needie in position. One pin is required
for each vertical row of the needles. A brass spiral spring is securely
heid on one end by the wider part of the loop and on the other end
by the pin inserted in the loop. Pressing the needle at the -head

- compresses the spring and removal of the pressure at the head of
- the needle-will bring the spring to ils natural position, pushing the

needle 1o its original place.
14.3.1.3 Neeédie-board L

~ ltis a wooden board perforated with holes corresponding the
number of needles and it serves as a guide for the needies 1o be
presented to the cylinder. . :
14.3.1.4 Hooks ' _ '

. The vertical wires B are tumed over at the top to from a hook
for which reason they are calted hooks of the jacquards machine.
The top protion of the hook il} iis upright posilion, is over the griffe-
bar or knife E. As the hook passes through the bent portion of the
needle, it can be taken away from the knife if the needle is pressed

" back. The hooks are doubled at the base and tumed upwards lor

about one third of their lengths. This double and is passed through
a narrow slot in the grate F. The end of the double wire also-forms
a hook which normally rests an the semicircular ribs. The double
wire portion combined with the cross wire in the grate F effectively .
prevents the hook from twisting around. At the bottom portion of the
double wire of the hook, short but strang cords G known as neck
cords are iooped and are subsequently passed through the
perforations of the tug board H. Thus when a hook is raised a neck
cord js also iifted up along with it. in a single it jacquard, there are .
as many hooks as the number of hooks 1o that of the needles.

14.3.1.5 Griffe _ | |

The knives E are made of strong hoop iron and these horizontal
knives (or griffe-bars) are contained in the iron frame called the
grifle on head 1. The griffe 1 with the knives is operated to rise and
fall in a vertical plane. There are as many knives in 3 jacquard as
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" & dobby. Jacquard cards are made of cardboard and their function

* the top of the hooks, that are kept down, by the decending knives.
Since the upper crooks of the hooks are made to occupy such a
position that they will be caught by the knives, the hooks and -

consequently the harmess lines are lited up when the gritfe moves
up. SR ' .
14.3.1.6 Cylinder

The perforated cards are laced to form and endless chain over

a four sided wooden prism called a cylinder J. (Though cafled a

cylinder, it is not circular in its cross-section). it is made of very hard -

and well seasoned wood o prevent any {endancy to subsequent

warping in the humid atmosphere of the weaving department. Each
face ot the cylinder is perforated to correspond with the number and
arrangement of the needies in the machine; The tapering wooden
pegs are driven into every face, midway between the cylinder edges.

These pegs help in drawing forward and holding each card in tum,

with its holes over those in the cylinder. Two flat springs on the outer -

and iwo wire springs on the inner faces of the cylinder assist the

pegs to hold the cards in position during operation. The function of .

the card cylinder is 1o present on jacquard cards to the needles, one

at a time. A melal suppotting end called lantern K is fixed on each -
~end of the cyliner. The cylinder is supported by gudgeons, their
bearigs being in a frame that moves horizontally. The cylinder is
-given two types of motions : (i} to-and fro motion, and (ii) rotary

motion to the extent of one iour_th revolution.
Resting on the lantern of the cylinder is an inverted T-shaped

hammer. A strong spiral spring keeps the hammer in contact with the

iron part of the cylinder. :
14.3.1.7 Pattern on Jacquard Cards

" The cards are laced together to form an endless chain
of pattern cards. Circular holes are punched in the cards to
correspond with the warp threads that are required {o be raised
for designing purpose. The holes and blanks in the card serve
the same purpose as pegs and empty spaced in a peg-lattice of

is 1o control the needles. One card with all the holes punched out

‘is shown in Fig. 14.3. The large holes at each end of the card

are 'per holes'. The small metal pegs provided on the cylinder

pass through these hales to hold the card in its exact position on . 3

the cylinder during Jacquard operation. The small holes at each
corner of the card are lace holes. The two holes.in the
centre are also face holes. The centre lace holes are punched
if the card lengih demands strengthening at the centre. Lace
hotes are used for lacing the cards into a long continuous
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Fig. 14.3 Fully Punched Card

- paitem chain. One card acts for one pick only and therefore as many

cards are required 1o be cut as there are picks in one repeat of the
woven design. At each inserttion.of a pick, a new card is pr_esenied
{o the needle board by the cylinder and the card determlnes_lhe
hooks 10 be raised or lowered forming top or bottom warp shed lines
respectively. By turning the card cylinder one-quarter revolution as it
moves out away from the needles, succeeding cards will be brought
in for presentation to the needle board. | _ |

The cards are used in three main pitches, viz. Er-lglist.\ or
Coarse Pitch, Verdol or Standard Pilch and Vincenzi or Fine Pitch.
The English Pitch used a fairly larger hole and larger card than the
Verdol or Vincenzi. Vincenzi or the endless paper has the smallest
holes of all and the card area is also the smallest for tl'!e sarme
number of needles. Usually the moder trend is 10 use English 'pllch
for jacquard upto 600 needles. A standard card tor a 400—peedie
machine measures about 6 cm in width and 40 ¢m n length. 100
such cards weigh about 1.5 kg. - .

14.3.1.8 Card Cradle ' - . _
When a large number of cards is o be worked on the machine,

" the enlire weight of the cards will have to be bome by the Jacquard

of cards suspended above will als;
ing and vision of the loom parts. It is also necessa
;):s kt;:g g'}: vbu&:;uo? the cards in a convenient position SO, that they

en up by the cylinder in a proper sequence. In order to
?ﬁfiebvﬁ :lkthes? iur‘:cticu-v:-::.yl a card-cradle is provided bB‘OW-“{f’,"‘:s"
on stee! girders on which the jacquard machine 1S mourgeid.m ea se;
slightly longer than the tength of the cards, are attache do he =
of cards at regutar intervals of say 12, 16, 20 or 24 caras.

i i istance slightly in
cradle consists of two curved iron Tods kept at a distance _
excess of the length of the cards. When the attached wire reaches

these curved rods, its ends rest on them thereby supporting the
cards. :
14.3.2 Harness _ . -
i i i s is shown in
One line of hamess with all its attachmen
Fig. 14.4. A neck cord B s attached to the base of each hook A. The

machine. A long endless chain
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14.3.2.1 Comber board

The comber boards are made of a close grained wood such
as beech, maple, persimmon or dogwood. it is seasoned to resist
bending and splitting. It is a long perforated boamd extending the
width of the loom. The object of the comber board is to spread the
harness cords uniformly. it also determines the density of ends in the
cloth. The reed number should correspond to the mumber of holes
per unit length in the: comber board. The number of holes in the
width of the comber board is generally the same as the number of
needles in the short row of the jacquard. The muanber of holes in
iength direction of the comber board depends on the density of the
ends in the cloth baing woven. For axample, if the jacquard machine
contain 8 needies in the short row, there will be 8 holes in the shont
row of holes in the comber board while if the reed contains 96 ends
per inch (2.54 cm}, there will be 12 holes in each inch of the iong row
thus giving in total 86 holes per inch in the comber board lengthwise.
Once a comber board is driled and threaded, the width of the fabric
and the width of tha repeat is determined. The threads per unit width
may ba decreased but never increased. This is one of the restrictions
of the jacquard weaving. _

There are mainly two types of comber boards used in the
industry, {i) solid comber board, and {ii) slip combxer board.

Fig. 14.5 (a) Solid Comber Board, (b) Slip Comber Board
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- the width of 28 cml_ thick 150 mm mag’-:nj‘?'gd comber board. 2 14325 Lingo ‘
- fows. it is ?teg:; - Small holes are p; medng::; h to oco 1 A 'lingo’ or a 'fead’ is dead weight suspended from the end
" deep, as the rees .12 1ake care not 1o have the 'oombathe of the botiom loop of the coupling to keep the hamess pulled down
" result would be g o ar board when not required to be raised. It is cylindrical or fiattened wire and

punched at one end to receive the lower portion of the coupling. Its
length varies from 16 mm to 50 cm and weight depends chiefly on
the count of yarn and number of ends per centimeter, the coarse the
yarn more the number of threads, heavier should be the lingoes. In
wider width loom it is advisable to use heavier lingoes at the sides,
owing to the increased friction.” For ordinary cotion goods lingoes
weigh about 45 1o 65 per kilogram. Recent trend is to cover the
lingoes with enamet or by electroplaling or gaivanising to prevent
rusting. The iength of the battam coupling should be about 15-25 cm
so that it should not carry the lingoes amongst the warp. Lingoes are
designated by a number which indicates the number of lingoes per
Ib. For example, a number 10-fingoe means 10 fingoes weight one
pound (454 g). _ S

14.3.3 Mechanism which Connects the Engine to the Loom

A jacquard is installed on a support over the foom in many
ways. The suppost is known as gantry. It is made of steel or wooden.
beams carried on columns resting on the ground of hung from the
ceiling. The best height for a jacquard is generally decided by the
width of the warp in the reed. Table 14.1 gives a general idea of the
height of the jacquard over the loom, though circumstances may not
always pemnit the ideal height {0 be used.

i : Table 14.1 Height of a Jacquard over a Loom

some disédvantages T

i« ot be reduced witho '
hooks. This is not very convenient to"‘ d:’)ﬂsﬁng out of

2. As the thickness of
253 0f the solid compey bo. '
55 ?rmdthere Is friction ag the hamess line ms _abput o
. w? own through the boarg 0 When mo
- 3 With wide loomg s a ten or .
i e e there is g tendency for the board to

- 14.3.23 stip comber boarg
it consigt of emay ' L
to 80 mm in wij sactions of wood or ol b
o amrn N width ang about 8 to 10 1 lhi::(ﬂp; of wood abouyt
. comber board i part. Thes K. Fig. 14.5 (b) she

- with hoiesasjntheca @ small s

' ho € aclions are also pi o
of the slip boarg S of the' solid comber board, The advzzmeta'

than th > OUier strips which
whole comber ggaerdoem.'e can be renewed wilhoyt 3'53'2353-“
- Width of the harne a5 1s the case with the $0lid comber bo ng
' inSerring thin \|\r¢:>oc'jss can 3'?" be increasad 1o a certai ard. T
density of - on SIps in between the sectiong. o oM
ty of ends in the cloth can be _ ections, Simitarly,

which are sometimes requireg to 'b‘;"a"tage for the bordered tabriee Reed space in cm. Height required from the \n_tafp _
same Qat!ern. The number of p woven in ditterent width from t a line to the bottom of hooks in cm.
oY adding or fémoving the slips.'y °poals can be varied at pleasyrg 250 55
14.3.24 'Collp!ing _ . S | . o5 T 225
The coupling of 3 aemiars o * . 180 | 210
' a vard : y o _
hamess corgs. 1y Consists o?oa? to hame#s of all parts bglow thé | 135 - 200
a fingoe. The top and bogrom " foop, a-mail, a loop-and. 105 180
healds instead of twine o '°i°pmay be of linen twine, Use of stael ) - 70 185

puncheg o2 Jacquard are usually driven from the loom shaft by means of.
rods and-levers. Modern driving motions arg either by steel roller
chains with machine cut wheels or by a vetical revolving shaft with
a beve! and bevel wheei drive.
In jacquard shedding two driyes are essential :
{1} To drive the griffe in a vertical plane so as to operate the
hooks and

({2) To drive the cylinder.

. ng ‘
2 flat steel strip, about 35 ¢ jpy length with an

e inserted eye-wire heald gy
during the
tediy a greater step torwardnign hgr::g

fted eye wire heaid with jts sSmooth surface

twenties was ‘undoyb
construction, The inse
and long wear fife came into jis own
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The Cyfindér in if§ l;.!rn needs m T
+ ¥ tm of . B
(a) Cylinder with its cards drives :

facing the needle

next time. This is to-and-from motion of the cylinder

(b) When the cylinder move
as mentioned above 1o present {|

a rotary molion of the cylinder,

There are man
which

are oblained
has to work.

144 SIZES AND FIGURING CAPACITIES OF JACQUARDS

y ways in which the above motions and driv':. "
_ vhich _ 05
One can easily study on machine with which he

S out, it should get a quarter turn,
he next card in the series. This is

. Size ?t the Hooks ina Hooks in & Total hooks
. machine short row long row -

- 100 4 2% - 104
200 8 2 . 208
jgg | 8 @8 304
: ‘ 8 ‘51or52  -408 or 416
633 10 . 51 510 .

12 Stors2  6120r624
goo 12 70 840
00 12 72 . 924 .
‘ 1000 10 100 ' 10600
1200 12 104 o4

Usually one row

of hooks is intende, .
the selvedge threads of the cloth, 300""’ 40% tt;:; used in operating
common sizes tsed, L ;

smalier machinas.

__ Verdol machines
The machines are

'$izas being 448,

600 are the most

arge machines are oblained by placing two

are made with 18 hooks In each short row
made in multiples of 112 hooks, the common

896, 1344 and 1792,
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Vincenzi types are also arranged with 16 hooks in each short
row and is generally available in sizes 440, 880, 1320 1760 and
2640. L . B : :
14.5 TYPES OF SHEDS N JACQUARDS SHEDDING _

Before going in detaits about the working of various ordinary
jacquards it is necessaty ko know the types of sheds formed in
jacquard shedding. ' . .

Thera are two main principtgs of warp shedding :

(1) Closed, and {2) Open. S _

Closed shedding is ona in which all the warp threads are
borught 1o the same level alter insertion of each pick, imespective of
the position which the wam threads may occupy on the succeeding
picks. The ciosed shed may be formed in two ways : (i) bottom
closed, or (i) cenire closed. For details refer chapter 2. '

in the bottom closed shedding, the mails of the hamess in
their normal position coincide with the iower division line of the warp
threads, After inserlion of each pick all threads remain at the bottom
line of tha shed belote the next selection of threads take place. -

In the centre ‘closed shedding, the position of all the warp
threads is a straight line drawn from the surface of the breast beam
to that of the warp rail. Al warp threads meet at the centre of the
shed before the next selaction of the threads occurs. - :

Open shedding is one in which the warp threads remain in
their top or bottom position in the shed for as many picks as the
paitern desires. The threads required to be lowered down from the
top shed line are depressed and those required o be raised from the
bottom line are lifted after avery pick. A variation of open shedding
is a semi-open shedding in which the botiom shed line is permanently
stationary, but pari of those threads which form the top shed line and
which should remain stationasy in their top position for as many picks
as the pattern indicates, descend a little and are subsequently raised
to the top position. The threads which are required to change for new -
picks pass directly from botiom to top or vice versa. ,

14.6 SINGLE LIFT SINGLE CYLINDER JACQUARD

This is the original and the simplest type of Jacquard. it works
on bottom closed shed type of shedding mechanism. The details of
the machine are already shown in the Fig. 14.1. Duning the cycle ot
operation, one of the taces of the cylinder together with a card is
brought against the needie board. If a hole is punched in the card
the corresponding needie will project through in the cylinder and the
hook controlied by that needie will remain in such a position that its

upper hooked end will be caught by the rising griffe blade. The

~ unpunched portion of the card will press back the needle and
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- according 1o the design cut for a particular card.

- moves out a limited distance when a catch holds it against the to

“insertion of the next pick and this cycle of operation continues. A

. 14.6.1 Characteristics of Single Lift, Single Cylinder Jacquard

- "are required lo be in the top shed line for two or more conseculiv
. picks. In other words, such threads have to move twice the deplh

-, the shed at every pick. This means an unnecessary movement |

", given to some of the warp threads and thus a great strain is also put

- on them, Because of the formation of closed shed, the speed of

. picking is restricted to about 120 per minute. It is therelor

‘uneconomical to run this jacquard compared 10 semi-open or ope

.~ loom having reed space of about 100 cm). This jacquard is therefor
not in common use at present except for very special fabrics.

 fabrics tike leno, and silk brocade in which for other reasons, quick
- running of the loom is not advisable. They are also found suitable -

- can conveniently be fitted to handlooms which run at a very slow”

.. considered as an advantage.
- 14, 7 DOUBLE LIFT, SINGLE CYLINDER JACQUAFID

~ shed principle, its speed is limited to about 120 picks per minute. In
* “order to obtain a higher production but at the same time to reduce:
' '_lhe speed of the operating parts of the ;acquard and thore!ora. to :

oonsequenllv the hook controlled by that needle wﬂt be away trom
_the path of the rising grilfe-blades. Thus, a selaction of the hooks
and hence the connected or controlled by these hooks will be __

 When the hooks are litted by the gritfe-blades, the cyf nde

izorner of the cylinder and the cytinder is tumed about its axis and a

new card is presented to the needies -during its nexi cycle. By thi
time the griffe along with its knives descend to lower the warp thread
to the bottom shed line for a fresh selection of the hooks for th

only one hook is used to raise or lower one neck cord it is called
“single lift machine. It has only one cylinder to present the endies
‘chain of cards and hence the name single-cylinder, and as all th

warp threads are brought to the level at the bottom shed Ime it lS
bottom closed shed type of 1acquard

~ As single lilt jacquard works on a bottom closed shed pnncipl'
all the warp threads are required to be brought to a level at the
bottom of ke shed on every pick, even though some of the thread

shed jacquard. (The speed of 120 picks per minute is for a jacquard

- It has however, a limited use for the manufacture of specia
for some campet manufacturing. Single lift bottom closed jacquard:

speed. As beating up takes place in this jacquard in a ciesed shed, :
a relatively softer feel is obtained in the wovan fabric which may be

~ As the single [ift jacquard machine works on the bottom closed
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if the same warp threads are required 1o be raised on two
consecutive picks, the action will be as follows. One of the hooks lifls
the threads to the fop shed line. When that hook begins o come
down the threads controfied by that hook also begin to descend with
it. At the same time another card is against ihe needle board with a
hole punched for the same needle. Therefore the paired hook starls
ascending with its gritfe. The ascending hook and decending hook
therefore meet hail way between their upper- and lower limits of
movement. The descending threads are thus raised again by the
ascending hooks to form the top shed tine. The bottom shed line

" remains stationary. Threads that are required to be down from the

previous raised position continue their movement 1o the bottom shed
fine. Thus a warp shed on s'emi-ppen shed principle is formed.

- As two hooks are used to control the same ends, two grifies

 are essential to lift the hooks in alternate order. One set ot knives of

one griffe passes through the other set of knives and the griffes
move in the allemate picks. The hooks and the griffes therefore
move at half the speed as compared with the single lift jacquard.

14.7.2 Characteristics of the Double Lift , Single Cylinde
Jacquard :

. As the double lift machine forms a semi-open shed, it remains
open for a longer time than the closed one. i is therefore possible
to increase the speed to about 160 picks per minute. At this speed
each knife moves up or down ai the rate of 80 times a minute while
the cylinder moves 160 times a minute. The rising and falling sheds -
act as counterpoise to each other and therefore less power is required
for the .-formation of a shed. As there is less strain on the warp
relatively weaker yam can be tolerated for working on the double lift
machine. As the weft is beaten up in the crossed shed in the bouble
lift machine, the weft cannof recede from the fell of the cloth and thus
produces a. befter cover of distrbution ol threads. -{(In a singie fift
machine the weft is beaten up in the closed shed in which case the
pick has a tendency to siip back from the fell of the cloth). This also
enables one to insert more picks per unit space than in the case of
a single lift machine. o _ '

14.8 DOUBLE LIFT, DOUBLE CYLINDER JACQUARD

in double lift single cylinder jacquard, the limiting factor for
the increase in speed is the movement of the cylinder. The increase
in the cylinder speed wiil resuit in throwing off the cards from the-
gylinder, besides increase in wear and tear of the cylinder and other
paris. In order to obviate this difficulty, two cylinders are provided on
this machine. With such an arrangement the two cylinders present
theif cards at alternate picks. The foom couid be operated at a speed
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Fig. 14.9 Cord Lacing for Even and Odd Cards

the other set of needles. The knives of one griffe are also angled in-
the direction opposite to that of the other set of knives. One set of
knives rises as the other set is lowered. The rising griffe engages the
hooks selected by the card which is presented by the cylinder for
that pick. It is, therefore, necessary that half the cards, say all odd
numberéd cards like 1, 3,.5 elc. are laced together to form an endless
chain for one cylinder and the remainder, all even numbered 2, 4, 6
etc. laced for the oiher cylinder. If the odd riumbered catds are laced
forward then the even numbered cards are faced backward. This is
shown in Fig. 14.9, This is necessary because one cylinder turns in .
clock-wise direction while the other urns in an anli-Clockwise direction.
A peculiar lacing of the odd and even numbered cards seperately,
is a special feature of a double-lift, doubie-cylinder jacquard. .

As in doubledift single-cylinder jacquard, two neck cords are
tied together and therefore a pair of hooks control the same warp
end. Though the hook tops are bent in opposite direction, the bottom
portions of the hooks, resting on the grate, are all turned in the same
direction. 1t is also interesting to note the arrangement of needles
controlling the pair of hooks. For example, the first hook is controlled
by the top needle and its companion or neighbouring hook is controfied
by the bottom needle of the other set. _ ' =

Suppose a right-hand side cylinder moves in. (f a punched:
hole is presented to the top needle by a card on the cylinder, the
knife will engage the hook controlled by the top needle and the hook
will be lifted when the griffe rises. On the next pick, the left-hand side
cylinder will move in and the right-hand side cylinder will move out.
if a hote in the card on the left-hand side cylinder is presented to the
lowest needle it will cause the second hook from the right to be
engage by the knife and this hook will be lifted when the other griffe
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 rise. The wo hooks lift the same néck-cord and therefore the same
. harness lines on warp ends. The warp ends are thus not ievelfed

. maching also_!__orms a semi-open shed as in case of double-lift, single-'
. cylinder type. : S

B respective needle-board,

-example, if card No. 2 is skipped accidentally, after card No. 1, then §

- been developed till racent years. The top shed line does not remain -

belore a new shed is formed. Thus a double-lift, double-cylinder

14.8.2 Characteristics of Double-lift Double-cylinder Jacquard

The advanlage of using two cylinders resuits in much higher
operating speed than that of a single cylinder jacquard. Other
advantage of this machine is that, #f a very long set of cards is to be -
worked the distribution of the cards on two cylinders help in reducing
the strain. or drag on the pattern cards and cylinder. There are aiso

less vibrations among the hooks, when the cylinder strikes its

~ However, the main drawback of tie double-cylinder machine,
is that, if by chance one cylinder gets ahead of the other or is out
of sequence with the other, a wrong design will be woven., For

the sheds may be formed in the order of say, 1, 4, 3, 6, 5, 8 efc.
instead of the correct order of 1, 2, 3, 4, 5, 6 etc. As the speed of
this machine is more than'that of the other jacquard, the liability of
one cyiinder getting ahead of the other is also more, and because
of the speed a considerable length of defective fabrics will be woven,
before the mistake is recognised. Some fabric manufacturers consider
this as a serious drawback and prefer the double-iift, single cylinder
jacquard, running at a lower speed. - _
14.9 OPEN SHED JACQUARDS B g
In a single lift jacquard each thread moves to the lowest point
on each pick and if required to be up for the next pick, it is again
lifted. in the centre shed jacquard the threads move half the distance
they mave in botiom closed shed. With the introduction of the double
lift machine, i a thread is required 1o be up for two picks in sticcassion,
it only drops halfway from the top shed line when it is again lifted up
by the ascending griffe, the bottom shed line remaining stationary.
The ideal system of shedding would be to make the thread movements -
only when necessafy. Jacquard machine working on this type of
shedding is known as open shed jacquard, In open shed jacquard -
there is less wear and tear on the hooks, needles and haimess than
with semi-open, centre or bottom closed shedding systems. Swinging
of the harness is alse reduced. A perfect open shed jacquard has not"

stationary but it falls slightly on every pick to-allow sufficient clearance
for the hooks to be pressed clear of the knives. S
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14.9.1 R. Wilkinson's Open Shed Jacquard

Ay
“ 5

ONE HOUK RASEQ  SECOND HOOK RAISED

{ad ) BOT™H HOOXS

LOWERED
teb

Fig. 14.10 R. Wiikinson's Open Shed Jacquard :
Fig. 14.10 shows only the pertinent parts of the open shed
jacquard which are not common in other jacquards stu;dsed so far. A
neck-cord passed over a bottom grooved pu}ley and is attached at
one end as at A. The bottom grooved pulley is connected to the top
grooved pulley by two plates. ‘A tall cord passes. around the top B
grooved pulley also which is connecled to t\_vq separate hooks epher
of which can be operated by one needle as in the case of a single
cylinder double lift jacquard. ¥ the blank portion of lhq card lao_es the
needle the ends are kept down in the bottom shed line. tf.a hole is
against a needie one of the hooks will be Iiﬂe_d b_y one gnﬂg. if the
same end is required to be up for the next pick in succession, the
olher hook moves up with the other griffe so that the slack cord of
the desending hook is taken up by the ascending hook and the neck-
cord remains in the unaffected raised position. :

289




14.9.2 Modern Open SM_-'J@ R

s -

|

the pai . ;
and-?gf nc:é ‘frleorgi:“ ":: the machine. These bars are given a
on the main shaft of );1"!93"5 of lavers operated from g ¢ STBH t
is described hcmeotot ‘;‘1 jacquard. The operation of one nail;aoﬂf hpla:
jacquard of this tyne. a0 e working principie of the o0k
griffes moving ﬁﬁﬂ?@.?ﬁoﬁg s a double fift machine, ,he?,gea"res::
the feft hand hogked portion {; i opposite directions. One griffe lifts,

controlling the hook. When the hook cormpletes

.ove_r from one T-bar to another

282

When it is desired to lower a thread, the appropriate needle is
pressed by the blank portion of the catd on the cylinder and the neb
portion of the hook concerned is pressed out of line with the bar so
that the particular hook can descend down in the normal way with
the descending griffe. : :

'_ 14.9.3 Characteristics of Open Shed Jacquard

As mentioned eariler, as operation of warp ends is made only
when required in the open shed jacquard, friction and warp breakage
is reduced. The other advantages claimed for open shed jacquards

are : _ -
(i) fabrics normally woven face down can be woven face up
as there is no heavy lift.

(i) as two griffes are used to lift the hooks, the individual
knife moves only at haif the speed of the loom. There is
thus less wear and lear on hooks and of hamess.

(iity less power is required for driving the jacquard due to
reduced lifting of the harness,

{iv) higher weaving speeds are possible.

However, one of the problems of open shed weaving is that
some kind of warp levelling arrangement is necessary (o mend the .
broken warm thread. As also certain warp threads are unnecessarily
strained when the loom is slopped for night or week ends. Sometimes
semi-open shed is preferred to open shed as the semi-open reduces
the strain on the warp end, at the time of the beat up.

14,10 HARNESS BUILDING :

The harness builgding is a specialised and costly job. Therefore,
all tactors should be thoroughly considered before starting the building .
of the hamess. The important points to be considered are -

(i}  arrangement of the tie (draft),
(i)  threads per unit space in the cloth, (It is not possible to increase
' the threads per unit space after the harness has been tied
“although they may be decreased within certain limit by a
-process known as casting out), o S
(i) the number of hooks to be used. For example, in a 416-hook
machine, the number of hooks to be used for working the
régular harmess may be 400. in selecting the number of hooks
1o be used, it is advisable to take the number that wili give the
best variety of small number as a factor. For example, for a
400 machine weaves completing on 2, 4, 5, 8, 10 or 16 ends
can be used for the ground weave, while if all 416 hooks are
used, the ground weave the ground weave must complete on
2, 4,8 13 or 16 end. o
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{iv) Straight tie is seldom used when a repeat represents hundreds

or thousands of picks because the iong endiess chain of cards
will hang over the weaver's head or at the back of the loom

- in case of singie cylinder jactjuard or at both places in case of
a double cylinder jacquard. in case of a double cylinder
jacquard, it is usually not suitable to use a straight tie because
of the limited space available in weaver's alley.

(v} In the case of cross tie the weaver will have sufficient free
space in front or back of the loom and both the chains of cards
can be watched irom the front of the loom in case of double
cylinder jacquard, : N
In genera!, the cross tie is more commonly used than the ™

straight tie, o
14.11.4 Posilion of the First Hook of the Jacquard

Before cutling the cards of a jacquard design, it is absolutely
necessary {o note the first hook of the jacquard, the order in which
the harness lines are threaded through the comber board, and the
order of drawing the warp threads through the harness. The order of
card cutting and card laceing will primarily depend on these faclors.

. It is essential 1o synchronise all these operations to guarantee the

perfect woven design.

There is no absolule rule regarding the position of the first
hook of the jacquard but the first hook always govemns the first end
of the design and it is a matter of convention whether the warp end
at the extreme left or extreme right is to be considered as the first
end of the design. Similarly, the comber board has four corners and
the harness lines from No. 1-hook of the jacquard could be drawn

through-any of these points.

There are two recognised methods of determining the first '

hook of the jacquard.
(i}  Philadelphia Method : Facing the needle board, the No. 1
. hook is the one which is controlled by the needie at the lower
left hand cormner. : '
(i) New England Method : Facing the needie board, the No. t
 hook is the one which is controfled by the needle at the upper
left hand comer. - ' )
- The most common method, conventionally used, is the
Philadelphia method. : o _
14,12 DESIGN TIES
The harness cords of the jacquard need not necessarily pass
through the holes of the comber board in the same order as they are
connected to the hooks. In tieing of Karness, severat orders of drafting
the cords are employed for the purpose of special forms of designs
1o be economically woven. The term harness tie is used ambiguously
in many lext books, Sometimes it refers to the position of the jacquard
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This tie is used to produce a fabric containing only one repeat
of the design in the full widih of the fabric. {Fig. 14.14). Only one
harness cord is attached to one neck cord or tb a hook and there
must be as many hooks as thera are threads in the width of the
fabric. If there are 400 hooks in the jacquard then the total ends in
the width of the fabric will be only 400. Or, if the design is required
to be woven on 3600 ends then three jacquards each having capacity
of 1200 hooks should be built side by side. This lie is therefore not
extensively used as it is either suitable for narrow width fabrics or for
portraits and for a copy of a painting. - -

14.12.2 Lay-over or Repeating Tie

This is the most common design tie used for, both Norwich
and London hamess ties. The {abric contains more than one repeat -
of the design in its full width. Fig. 14.156 shows a portion of the
repeating pattern. In this tie there must be as many hamess cords
tied to each neck cord as there are repeats in the tull wiith of the
fabric. Thus if there are 4 repeats of the pattern, in the width of the
labric then there will be 4 harness cords tied to each neck cord or
hook. : '

' Fig. 14.15 Repeating Tie
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14.12.4 Bordered Tie

5 Fig. 14.17 Bordered Tie
A bordered tie is the same as the name suggests, a tie which
is mainly used for bordered fabrics like handkerchief or table cloth.
In this tie, as shown Fig. 14.17, one repeat of the border figure is
made at each side of the fabric only. The central design is, however,

. repeated a number of times. The central portion may have a repeating

tie or a central tie and any appropriate number of hooks may be
assigned for the border and the body design of the fabric. The
{Hlustration in the figure indicates the border figure is tumed over at

- the sides and the body figure is developed by a centred tie repeating

two times. A number of permutations can be used for a variety of
aftects. ' '

14.12.5 Combination Tie -

If a large repeat pattem is to be produced with the existing
capacity of the jacquard, this type of tie can be su_itably manlpulate{:!
A great skill and ingenuity on the part of a designer can _resglt i
creafing an impression that the design required a greater capacity ¢

the jacquard than has been actually used.
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" be left out or cast out. When the hamess cords are cast out it is

* with less number of ends per inch in the fabric, Casting out is therefore

. 600 hook jacquard. These hooks have to be cast out.

' ~without drawing any ends through them. Generally, casting out is .

14.13 CASTING OUT |

N ‘Once a harness is built-up, the set of the harness is fixed and.
it is normally changed. The set of a harness is defined as the number
of harness mails per unit-length of the comber board. Sometimes
however minor modifications are required because of either, the warp
set desired is dil‘erem Irom the harness set or the design required
to be produced is repeating on less number of ends than the figuring g
capacity gf the jacquard. For example, the figuring capacity of the
jacquard is 600 and the harness is tied with a set of 100, i.e. 100
cords per inch (or 2.54 cmy), the machine is therefore perfectly suitable
for weaving a design repeating on 600 ends and with 100 ends pe
inch {2.54 cm). Suppose now it is required to weave a cloth with 80
ends per inch on the same jacquard. The warp threads should occupy
the same space in the hamess as in the reed but as in this case only
80 ends per inch are to be accommodated in the reed and harmness
set is 100 mait eyes per inch, 20 of the hamess cords per inch must

natural that the hooks are also cast out in same proportion. Thus the
reduced figuring capacity woukd be, R=(Ax B8} /C o
Where, R = Required figuring capacity; =

A = Standard capacity;

B = Required sel;’

C = Standard set.

R = (600 x 80) / 100 = 480 R

Hence, 120 hooks needles and hamess lines will becomne extra

which will have to be cast out, to get the same width of the figure but

detingd as a process by which a jacquard is used without retyeing
to suit the warp selt which is lesser than the hamess set already -
existing. - : T I R

. Another situation in which the casting out of hooks Is desired -
is one in which the number of hooks reqlxired.tdr one repeat of a

design is not divided evenly into the number of hooks in the jacquard.
For example, a 600 hook jacquard is suitable for designs that repeat -
on 300, 200, 150, 120, 100, 60, 50, 40 or 30 hooks. If the number
does not-divide evenly but leaves a remainder, then it is necessary
to cast out the hooks that are left over. For example, the repeat that
completes on say 80, 140 or 280 hooks leaves 40 hooks idlein @~

. The process of casling out consists of leaving some mail eyes
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done in short rows and the rows cast out are distributed as regularly
as possible across the machine. For example, a 600 machine wili
nave 12 hooks in a short row and there are 50 rows. For a new
design of 80 ends per inch, the total short rows o be used are 40
(40 x 12 = 480), Thus one short row in every five rows are 5th, 10th,
20th, 25th, 30th, 35th, 40th, 45th and 50th. ' :

To cast out, the griffe is lifted to raise alf the hooks and then
the hooks that are o be cast out, are thrown off the knives. The warp
is then drawn through the harness fines which awe lifted. A pilot card
is cut for reference without cutling rows which. are to be cast out. .
This pitot card is placed on the card cuiting machine {or the guidance -
of a card cutter who is instructed to miss the sows when the pointer
pin points the uncut row on the pilot card so that the design is cut .
only for those hooks which are controliing the hamess lines for
weaving. . : : . ;

. One thing should be remembered that the cloth already in the
loom cannot be reduced in texture by casting out because the paitern
would be broken. ' : ; :

14.14 CARD CUTTING.
14.14.1 Preliminaries to Card Cutting .

The purpose of the jacquard weaving is %0 produce ‘designs
that are too expensive to be woven with 1appets or dobbies. Any
design that can be painted can be woven on a loom with a j_acqualjd.
A good jacquard designer should study appiied art and texiile
designing. It is not intended here to describe in detail the elal;-orate
process of ransfering the jacquard design from an antist's motive, or

" methods of inserting sketches such as half drop designs, ogee system,

satin order etc. but a brief description of the processes involved ir
transferring the design from paper fo graph paper design suitable fo:
card cutter is. given. ]

First a design is drawn on a plain paper and then repeated a
suflicient number of times vertically and horizontally 1o see the overall

- and general effect of the repeating pattem. The design is -then

transferred and enlarged on a suitable graph paper. The enlarging is
usually done manually but someitmes the use of pantograph or
projecting apparatus is made. Every square of the graph paper through
which the outline of the figure passes, is completed or left empty
using a discretion. The figures are then painted m some trapsgerant
colour to indicate the warp or weft. If the cotour im the figure mc!ncales
weft, then another colour is used to indicate the binding points of
warp in the figure. The colour used for figures is also used 10 mark
the welt in the ground portion of the design. Ususally the figure 1S In
welt plush weave and ground in warp plush weave. A combinatiot
of both can also be used in the same figure if it €an produce a good
effect. Care should be taken that the binding points, whether in ground
ot in figure should not be near the boundary line of the figure, Before
cutting the cards, it is also necessary to decide whether the fabric
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" by the lift of the threads required for the design. The spacifi
~ instructions for card cutting are ‘mentioned on the design paper
- the information of the card cutter.

row, 5C operations of punching are requited to transfer the workin

-to cut 300 cards. ¥t is necessary to use a good guality of cards as’

~ 14.14.2 Card Cutting Machine

‘head part of the machine is shown in elevation and in plan view. i

- retum the keys to their original positions.
. lever D, sitached to the rod E which in tum is connected to the lever
- F. The lever F and the foot lever B are linked by a rod G. Tha lever

- piece H together with the rods J and the head K is lowered. With the

- faised the other fool lever into position lo be pres.ed down for the

has to be woven nght or wrong side on t0p This is generany de

Belore starting the card cutting it is necessary to divide
graph paper by heavy vertical lines into a number of section
according to the number of hooks in a short row. The bar on desig
paper is a guide to the card cutter. This, with a 8-hooks in the sho
row of the jacquard, the design paper should be marked with hea
lines after every 8 small squares horizontally. This is essential becau
the working of all the hooks in each shoit row is read at a time f
punching a card. Thus, in a 400-machine with 8 hooks in each sho

of 400 ends from the graph paper to the pattern card. In ordina
jacquard each card represents only one pick of the design. As many
cards will be required to be cut as there are picks in a repeat of
design. Thus, if a repeat completes on 300 picks then it is essenti

they have lo resist the strain and wear on account of their consta
movement and the pressuse of the needles.

The most common type of manually operated card cuttm
machine used in the industry is known as Piano Card Cutting:
Machine. Fig. 14.18 shows one such machine in line diagram. The .

Fig. 14.19 {a) and Fig. 14.19 (b) respectively. In the head there are -
twelve keys numbered from 1 to 12. When these keys are pressed
in with the finger lips, they come directly over vertical punches which
are also 12 in number. In addition to 12 keys there is a key 13, which
when pushed in, can kck a bigger diameter punch konwn as a ‘peg--
hole' punch. When the pressure of the finger is released the springs 3

The entire head ‘is supported by two upright rods J and J1,
shown in Fig. 14.18. These rods together with the head are fifted or
lowered by means of levers that are controlled by the feet of the card
cutter. Connectad to the foot lever A is a rod C that connacts the

F extends to the front of the machine and a casting which is bolted
to a cross-piece H is attached to the lever F. The cross-piece is
secured to the rods-J-J1. By pressing down a foot lever B the {ross

lowering of B the other tool lever A is raised through the lever
connections.shown in the figure. On the other hand, when the foot
lever A is pressed down the inner end of the lever F will be raised
thus raising the cross-piece H together with the head. This also

next cuitmg operation.’
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14.14.3 Operation of Card Cutting. - . o
 The card is inserled and is held inlo its place by pressing a
- lever L which lifts a catch o insert the card for securing it firmly in -

- its position. The card cutter with his finger tips presses in the keys

that lock the punches for the holes to be cut as per design and the
instructions given to him. With the punched locked by the keys, the

- card cutter presses the [ever B which brings down the head together

with the punches so that the punches that are locked by their keys
penetrale the card as shown in Fig. 14.20. !t the punch is not locked
by ils respeclive key the card coming in contact with it, remains

uncut, Keys 1 and 2 are controlled by the thumb of right hand and -
-keys 3, 4, 5, 6 by the fingers of the right hand. Keys 7, 8, 9 and 10
by the fingers of the left hand and keys 11 and 12 by the thumb of
the left hand. Peg hole key is controlled by thumb of the right hand. -
' Belore card culting is'to be started it is nacessary to note the k

. " position of the first hook in the jacquard and cutting procedure =
corresponding to the first hook and the design transferred on the

point paper. _ -

The design paper or the point paper with the design marked

on it is placed on the reading board and is fixed with the thumbtacks.

~ The guide rule on the board should be then moved untit the first
. horizontat line to be read from the design paper is below the guide |
rule. Depending upon the instructions given to the card cutier, either

for the blanks or filled in squares, a hole should be cut in the card,

A hole cut in the card means a cofresponding warp thread will be
- lifted. ' : S
"~ "Anindicator card is provided at the lower edge of the reading -
“board, This card is fully cut to indicate the position of the peg hole"
lace holes and each row of holes. A cord attached to the carriage -
passes over a small pulley and an indicating pin or a knot in the cord
indicales the lines of holes in the card that correspond to the line of
* . the card to be cut. o o

 Fig. 1420 Card Cutting Head Detalls
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The card is. marked with a pumber comresponding to the pick
number of the design. The numbered end is inseried in the caich of
the carriage as mentioned earlier. The carriage is_brought to the
starting position by pulling a cord provided. The peg hole and the
lace holes are cul by making use of the indicator card. An arrangement
known as skip motion is provided on the machine by means of
which after one row of holes is cut, the card is exactly moved forward
through a distance equal 10 the pitch of the short row to bring in
posilion the next row of holes to be punched on the card. By rgadmg
the marks of the design paper.cand cutting Is 1oll_owed.‘.sechon by .
section, till the end of one horizontal row of the design is reacped. _
Again the lace holes and peg holes are punched in and then the card
is ready for.lacing. The guide rule is then mqved so that the s_acond
pick of the design can be read from the design paper, _anq the card
cutting is continued in the same manner. . IR
14.15 CARD LACING ) R h laci of tha

next operation after the cards are cut, is the'lacing ¢
cards E eI::m'n anpendlesslcard chain. The card Jacing operation is
usually-done by hand in small firms but big firms use aulqm_atic
lacing machine. : : _ : _
14.15.1 Hand Lacing — 'M | B narrow swm
den lacing frame conslsting of two long :
for theAc\;(rJ;s s usedgto place about 30 to 50 cgrds at a time, for
lacing. The wooden lacing frame is studded with small metal : :
wooden pegs representing the pegs of the cylinder of the ;r:tcclume:ms _
The pegs are equidistant and coinside with the pitch of the pegoles

1 ] T 2 ] , v-CAROD
1 1 L I . LARh

.3 o
. LACING MINUS CARDS

CARDS LACED
Fig. 14.21 Card Lacing
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~ in the card cylinder, The cards are placed in a serial order in
" frame, the peg holes of the card fitting on the pegs of the I
“frame. A needle, threaded with a lacing twine, is used to lace

- smooth manner. In india no automatic lacing machines are used 3
. hence the déscription of such machine is omitted.

~width weaving. The knife frames are actuated by bilateral baulk levers:
- in combination wit': a connecting arm with cams and targe surface’
~ heavy duty ball bearings. All other pivots also have ball or needie:

- 14.16.1 Harness

- .meels all the requirements for rapid function and low maintenance.
“The reading - in needles are fitted with pressure springs, the needle '

-cards. The manner in which the cards are laced is shown in the
14.21. It is clear from the figure that the lacing cords are cros
between two consecutive holes and also betwen two conse
cards. Hand lacing is a slow operation involving some skifl of %

operative 1o regulate the unitorm tension of Iacing the cards througho
a set of cards. :

14.15.2 Automatic Lacing Machine

Machine lacing is resorted to for two reasons (i) for spe
operation, and (ji) for lacing the cards with uniform lacing tension
the cards so that cards can fit on and rotate round the cylinder in

14.16 HIGH SPEED JACQUARD

High speed jacquards are suiled for use in hlgh speed
shuttleless weaving machinss and is recommended also for double

bearings. The knife frames are gunded by low fnction sliders.

" The hamess contributes to the eﬂlcaency ola weavmg machine,
Downpu!l is effected either by elastomer elements or stamless stee!

springs.
14.16.2 Reading - in Mechamsm

Headmgs — in of a high speed iacquard is carried out by
endless paper-in verdol pitch. It is conceived in such a way that it

guide is easy to remove for clearing.

. Electronically controlled incquards are also developrnent by
Staubli, Bonas etc. The fealures of the multl-task control and its
highly diverse possibilities are :

1. Reading patterns, weaves or programs !rom an appfopnately
formated floppy to the hard disc or vice versa.

2. Combining and. creating of basis patterns, weave and
program data for a new weaving program.

3. Weaving of patterns accoding 1o a desired and
programmable production program.
4. Modifying and correcting such as inserting, changing and ~
delellng of crossing pomis
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o catching range of lifting knife. . |
BRREEIY 3. Upper shed position :

L A 3

TR

| kmves C and D are moving down

turned back 45° 10 original position (

- 1umed 45° o the right and fifted into
=", 5. Upper shed position : = - T
45° loorigmal position (1). Lming Knives Cbonom board a 8l'ld rotated

" REFERENCE ... = =~ -~ .« "

14.16.3 Functional Principle .
The functional principle aubi
reference 1o Fig, 14.22’? 'I'hepl stive e ST
- by the knife trames allows

are :
- 1. -Low'gr shed position ; ._ -
Rotary hook is positioned by neb a on bottom board A
" i -2 Upper shed position : =~ pecivety.
- Rotary hook with neb d is caught i fin
feft and lifted into upper shed; Ngg l::g}i: rl::-pta'::fe”él

45° (o the Igft and neb d 45° to.the right. The fi

g D tumed 45° 1o the
and thus beyond the
__ Rotary hook is positioned on Obén__sbed Rhife Bby ..ne.b . énd |
Up and down, respectively. 1) Llft_fr_lg knives C and D move
-iy<: 4. Upper shed position.:- - - . -

'~ Rotary hook with neb ¢ has been caught up by Kiie e
_ ¥ caught up by lifting knife ¢
upper shed, by g ‘:g _ m_.a .C

- Rotary hook is retumed by neb a to
and D iniiate the following -

'_:'1 . .'S_t"'aubl'i AG, Private Cornmunicarmn |

T

of Stau 20 is illustrateq. with
posilive drive of the Staubij rotary hoggg '

_ vibration free working s eqd
has 4.nebs (a, b, ¢, d}. Regarding position of 'ngb 2. rie?:; E ?scglgggg -

Ve operational phases:

Lifting "

ACCESSORIES
AND THEIR CARE

1 580ME PLAIN LOOM

15.1 IMPORTANCE OF LOOM ACCESSORIES

During the discussion on lcom mechanisms references have
been made aboul many loom: accessories such as shuttles, pickers, -
picking bands, buffers, reeds, healds eic. Though these are minor
-loom mountings their importance cannot be under-estimated. If due
care about the service life of these accessories is not taken, not only
the cost-economics of a weaving shed will be affected but the foom
efficiency and quality of cloth produced on these jooms will be
adversely affected. A survey on 'Consumptlion of Accaessories'
conducted by ATIRA (1) in sixties showed that an average mill spends
Rs. 300/- per year per loom working two shifts. This figure will be
now four times in nineties compared to that in sbdies. A few other
things were revealed by ATIRA and other Indian weaving technicians:
shuttles, pickers, picking bands, healds and reeds together contribute
90% of the total expenses on loom accessories. Also, the service life
variability of these accessoriés Is -quite wide in different mifls. -

One can, therefore, understand the -importance of these
accessories so that proper care and control can be exercised dufing
use. N is, therelfore, necessary to know as much as possible about
the raw material, specifications and the qualities of these accessories
so lhat their selection, storage, handling on icoms during actual use
would be done so that their_performance will be optimum.

© Foriunately the Bureau of Indian Standards (earlier known as
ISH) has iaid down Indian standards for more than 100 important
textile accessories. However, the unfortunate pant of the situation is
that very few mills and technicians insist upon gedting the standard
accessories. Unless the usars and manufacturers of these accessories
are seripus in accepting and producing the standand accessories, the
wide variability of the service life of these accessories would not be
reduced. This chapter is intended 1o give an idea about a tew important
‘accessories and minor mountings on a plain non-automatic loom so
as 1o create an awareness about the material and specifications of
these products. o _
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- Pansis put under terrific Strain. it is, therefore essential that inevi:

152 THE SHUTTLE.
The symbot of convent; e o
b o ntional weavi shuttle. whi
c:fl:duﬁp?’;em};‘ng the wefi vam form?% " is’fWi"ch- ;
Depending ©of the weaving sheg (j gives a rhythm'; raitvely
shed at ar?ym?:;slgir:vyﬁe of a ioom, a shyttie Speeds th?::,h?em
?hiﬂs covers a distance ;fl u:ig 0 250 times a minute ang over throg
alnmdefhgu:ac:rcumference of the earth. it is bl‘ake?:l igh
shuttie hasc:e,e@ted 49ain up to 13,000 times annl?oz: T to ze
with lengins oMt of approximately 150 g and the g . OIS
machéneg thse ran?:ng from 200 10 1250 mm Th:‘??phga V;BSt 50
i . welt yan to be prms - X Of wea
::;ﬂ?:, a!gz the bobbin changing mechaer%s:e ofé'i width, the ci
shedding megoce ©f @ shuttle. Other importang oot 20 oo
g mechanism on the loom, as wej |actors are the
and braking system. » 95 well as the shutile checking
__The high strain 1o whi : :
. Wthh [he s . . . .
z]:icf\o:t:mual PUISIS of braking ang m&*ﬁ’”""- e Jue
the beari?e:;?ﬁme another without transition, Duﬁm d bk
-onng surfaces and tips get heated and the seating ofp[he msses‘

,wbra‘ioﬂ$ are absorbed

design, by specially selecteq faw materials ang M

twice as that of wooden shuitles. Some foreign shuttle manufacturers
are combining plastic and wood in their shuttles for reason of

_ economics.

15.2.1 Forces Acting on the Shuttle _ :
When the shuttle is in the box ready for picking it is pressed
between the swell and the box front plate, the swell exerting a load
to the order of 100-150 N through the centre of the back wali which
gives a bending stress of about 80° Pascal. Dusing the picking, the
shuttle is hit with a force of about 500 N along its axis. In case the
picker movement is not parailel to shuttle axis, there will be a large
stress at the joint of the lip due to bending moment of skewed
picking force. Maximum damage is done to the shuttie at the time of
checking, when a force as high as 1000-1500 N may be acting along
the axis, The damage is mainly due to fafigue stressing of its walls
and mechanical abrasive wear due to friction with solid loorn parts
and sized yams. The filtings on the shuttle fike shuttle tips, shuttie
tongue and shuttle-eye get loosenad due to impact blows especially
during checking. Hence, to ensure smooth shuttle flight all these
fittings also have a pant {o play. The increased speeds and the use
of plastic in place of buffalo-hide picker has a deleterious effect on
shuttle tip. The tip is not also struck uniformly on the picker and the -
shuttie tip becomes loose because of eccentric striking on the shuttle
with the picker. The tip alsa gets hot and the tip fastening is put
under considerable strain. Hence, proper care of the shutties and
alignments of various parts of the shuttle and shuttle box is desired. .

15.2.2 Care of Shutties

15.2.2.1 Loom setting _

1. The stress factor of the loom is defined as follows :
C=MxVa o
where, M = Weight of the shuttle including the full pim;

* Va = Average shuttie speed, \ :
in the case of change of loom speed or size of the weft
packages, this factor should be kept constant.
The checking by swells should provide uniform and slow

2,
decelaration. . : )

3.  The picking mechanism should not give a skew force into the
shuttle. The paraliel movement of the picker depends upon the
spindle and on the design of the picker. .

4. The warped or twisted sley and vibrating sley can disturb the

flight of the shuttle. :
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box shouid be about
should be 0.2 g 0.‘; r;lfncm longer than the shuttle. The

be _

bottom plate ang the sley hind mgeb::“ﬁm plate, The

::?Le of the reed with the sley race bovel Sheosa"mm lovel. 1

raisej tb?xﬁ?ﬁ%fé“i baf)k oy The shuttie rear ‘l!:)e Sthhgﬁld :
F By about 0.5 mm and simulta

neously tj

1 mm towards the f,
! on
the picker. t O‘. the loom, when the shuttle lea

15.2.3 Shuttie- Inspection of New Sﬁppl;'

__Dimensions of the shutt! o

rn - ) - es s .
g%eczrgcsznons. The important dimensé'(::? le?a‘;thchlﬁg!‘ed andand
oy 1973 gives certain importany Specifica ﬂon o o
Sul © gauges should be prepared for checkin o

! h:ul-:g;g:"[;m t;:' shuttle wood shouid be fine 20 the rons
araliel to the shuttie axis, Di Ion ¢
should be also chacked, Tr i’nﬁ&i Egmsm oukd b ouning
sptinter strength (60 - 100 kglem? for nat:dt:l‘ oo ;

_ ©n¥ for processed wood ,
and processed woor « 230 ’famgss (natural'wood 250 - 400

{with 50 - gpoy, RH) than in the weayi

- wood is, recommen ; ;
_ particularly those ded 1o increase their fifg

15.3 PICKER _
. Picker is a loom accessory for propefling the shuttle from one
box to the other. The durability of the picker depends on the material,
design, fitting on the loom, design and construction of other pars
and proper manufacturing. The picker should posses the following
properties : o T

(i) shock resistance - {i) high compressibility

(i) wear resistance (iv) fatigue resistance

{v) heat resistance _ {vi) low coelficient of friction

For aver a hundred years buffalo raw hide has been acclaimed
as the most suitable material for pickers, possessing the required
properties mentioned above, o o _

The hide has to be free from defects like sunbum and’
putrefaction. The important dimensions of the picker are described in
BS : 1906-1972. The foot of the picker seems to be the most
vulnerable point related fo manufacturing deficiency. The spindie hole
is another weak point in the picker. The spindle hole becoming oblong
suggests the low frictional characteristice of the picker. Greater care
is needed to keep check on these two dimensions. Manufaciurers
and users should prepare suilable gadgets to check these two
dimensions accurately. Reversal of the picker in time increases the
life of the picker. it is desirable to change the -side of the picker
before less than haif of the service life is picked. - .
15.3.1 Care of Pickers '
15.3.1.1 Loom Seftings _

- The pickers must slide freety in the slot of the botlom box plate
which shiould be kept clean. Check strap setting and buffer thickness
should be such that the foot of the picker does not strike the ends
of the siot. A little oit (preferably coconut oil} applied o the spindie
after every two hours prevents the hide from being busmt due to the
heat generated by friction. The adjustment of swelt spring and the
shuttle guide should, be such that the shuttle strikes the centre of
marked embossed on the picker for this purpose. Buffers should be
changed as soon as they lose their shock absorbing capacity. The
rejected pickers should be examined to find out whether the damage
is due to quality of the materiai or loom mechanism. The spindle
hole, of smat, should be bored by a spiral driff 1 mm thicker than the
spindle diameter. T . :
15.3.2 Inspection of Picker ' -

From each consignment of pickers a sufficient number of
randomly chosen pickers should be checked for physical dimensions,
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