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Production of patterned fabrics.

@ A yarn supply creel for a textile machine for prbducing a
patterned fabric has the yarn positions defined by vertically
extending containers of rectangular section each of which
contains the calculated length of yarn required for the
respective position in the pattern. The containers are
mounted in rectangular arrays in trolleys 15 which are
supplied with the calculated quantities of yarn before
installation in the creel. For this purpose each trolley 15 is
indexed beneath a row of filling heads 20 so that each
container 21 in its turn is brought into register beneath an
upper filling container 40 to which the yarn is supplied. Each
tndividual yarn 27 is drawn from a package 25 and passes

between a pair of metering rollers 30, 31 which are .

computer-controlled so as to feed the calculated length of
yarn to the respective container 21. From the rollers 30 and
31 the yarn passes downwardly through an air injector jet 35
which btows the yarn into the container 40 and compacts it at
the bottom of this container. When the calculated quantity of
yarn has been delivered, a ram 42 driven by an air motor 53
and guided by a rod 51 compacts the yarn against the bottom
of the container 40. The bottom of the container 40 is then
opened and the continuing stroke of the ram 42 forces the
yarn into the container 21. When all the containers 21 in a
trolley 15 have been supplied with yarn in this way, the
trolley is then transferred to the creel.
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This invention relates to the production
of patterned fabrics and is concerned with the
problems which arise as a result of the different
usage rates of the yvarns of different colours.
These problems are associated with a wide variety
of different production processes such as knitting,
embroidery, lace-making, carpet making and so forth.
The basic difficulty stems from the fact that at
the end of a production run the quantity of yarn
remeining in the creel will differ widely from
colour to colour and in the majority of cases,
this residual yarn will represent a source of waste
which cannot normally be avoided.

The co-pending application no: 82300372.8
from which the present application is divided,
provides a solution to this problem by a method
in which the pattern is analysed to determine the
length of yarn required for each position in the
pattern in order to produce a predetermined length

of fabric and the required lengths of yarn are
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supplied to the positions in a creel, corresponding
to the respective positions in the pattern. As
a ccnseguence, when the production run is complete,
no varn at all should, in theory, be left in the
creel; in practice it is desiratle to supply
each rosition in the creel with a very slight excess
of varn ebove the calculated length and it is thi
excess which will remain in the creel.

it is, of course, necessary to prepare
a creel in advance in accordance with the particular
pattern to be produced and this primarily involves
supplving the correct lengths of yarn of the correct
colours to the respective positicns in the creel,
at least most of which may conveniently be defined
by individual containers.

According to the present invention, this
is achieved by feeding each individuael yarn between
a pair of metering rollers followed by an air jet
through which the yarn passes and which blows the
varn intoc the container and compacts it, the
metering rollers being controlled to stop the
feeding actiocn when the required length of yarn

has been sugpplied.
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It is found possible to increase the degree
of compaction if the air pressure is increased
periodically for short lengths of time, to produce
pulses of higher pressure. The air flowing into
each container needs to escape and to facilitate
this, each container is preferably formed with
air outlet openings.

The degree of compaction which is obtainable
by air pressure is considerably less than the
maximum which can be applied without introducing
the risk of tangling. Acccrdingly, if the overall
size of the individual containers represents a
major factor in the operation of the creel, a stage
of mechanical compression may be introduced after
the feeding of the yarn is complete. This is
most con&eniently achieved by initially feeding
the yarn to a first parallel-sided container which
may be large enough to hold the required length
of yarn when compacted only by air pressure.

After filling, the yarn is compacted by mechanical
pressure which forces it through the bottom of

the container and into a second smaller conteiner

of similar cross section arranged belcw the first

container. The second container can thus be of

a height which is less than that of the first

by a factor depending on the degree of compression.

It is found in practice that the yarn can be compressed

to about one third of its original volume and
the height of the second container can therefore be

correspondingly reduced.
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In order éo accommodate particularly large
quantities of yarn it may be allowed to pass through
the bottom of the first container and into the
second container before the application of mechanical
pressure. Thus when the first container is nearly
full of yarn compacted merely by air pressure,
the bottom of the container may be opened to allow
the yarn to pass into the second ccntainer without
interrupting the feeding of the yarn. When the
feediné of the varn is complete the yarn may then
be mechanically compacited in the normal way.

In order to expedite the f£illing of the
large number of containers in a creel, a number
of £illing heads, each comprising a pair of metering
rollers and an air jet may be arranged in a row
and operated simultaneously to supply yarn to
a corresponding number of containers in one row
of a group, the row of filling heads and the group
of containers being indexed in relation to one
another after the filling of each number of containers
in a row in order to f£ill a corresponding number
of containers in a subsequent row. Since the
containers in a row may be spaced more closely
than the filling heads, the latter may be spaced
so as to fill alternate containers in a row, the
group of containers being indexed in relation
to the filling heads which are stationary by a
distance equal to the pitch of the rows and, when
alternate containers in all the rows have been

filled, the group of containers is indexed laterally
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by a distance equal to the pitch of the containers
in the rows and the sequence is repeated to fill
all the remaining containers.

Apparatus for supplying a predetermined
length of yarn to a container in accordance with
the invention comprises a pair of metering and
feed rollers followed by an air jet injector for
the yarn mounted above a support for the container,
the rollers being controlled to stop their feeding
action when the predetermined length of yarn has
been injected into the container. Preferably
the apparatus also includes means for mechanically
compacting the yarn in the form of a ram with
a central opening for the passage of the length
of yarn which is in the process of being fed,
so that the yarn is not broken by the descent

of the ram. In order to allow the bottom of

the first container to open, it preferably comprises

a pair of hinged gates having operating mechanism

for opening the gates in synchronism with the
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descent of the ram. The yarn may then be broken

by the subsequent indexing movement by the inclusion

of a gripper for holding the yarn extending from

the top of each container in the creel after filling.

A member for pressing each broken yarn end into
a slot at the top of the respective container
may also be provided.

* The invention will now be described in
more detail, by way of example, with reference
to the accompanying drawings, in which:-

Figure 1 is a diagrammatic view of an
Axminster carpet loom showing the general arrange-
ment of the associated yarn supply creel;

figure 2 is an elevation of apparatus
for supplying yarn to groups of containers making
up the creel of Figure 1;

Figure 3 1s an end view of the apparatus

of Figure 2 seen from the left in that Figure;
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Figure 4 is a sectional view to an
enlarged scale of the upper part of the apparatus
in Figure 2;

Figure 5 is a sectional view also to
an enlarged scale of the lower part of the apparatus
seen in Figure 2;

Figure 6 is a view similar to Figure 5
but showing a later stage in the operation;

Figure 7 is a plan view of e gripper
mechanism seen in elevation in Figures 5 and 6;

Figure 8 is a view from the left hand
side of the lowsr part of the apparatus seen in
Figures 5 and 6, but with bottom gates in an open position;

Figure 9 is a plan view to an enlarged
scale seen along the line IX - IX in Figure 4;

Figure 10 is a vertical section seen
along the line X - X in Figure 9;

' Figure 11 is a vertical section seen
alon the line XI - XTI in Figure 9;

Figure 12 is a sectional plan view on
the line XII - XII in Figure 11;

Figure 13 is a view to an enlarged
scale of indexing mechanism forming the lower part
of Figure 2;

Figure 14 is an enlarged sectional view
of the bottom left hand corner of Figure 13;

Figure 15 is a sectional view seen from
the left hand side of Figure 14;

Figure 16 is a view to an enlarged scale
of cross-indexing apparatus forming part of the
arrangement seen in Figure 13; and

Figure 17 is a plan view corresponding to
Figure 16.
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Turning first to Figure 1, a gripper
inster carpet loom shown diagrzmmatically as
10 has a creel which
is arranged in two levels, a floor level
11 and an upper level 12 mounted on a platform 13
extending above the lcom. The tuft yarns held
by the creel, instead of being wournd in packages
in the usual way, are held in verticeal tubular
containers arranged in rectangular groucts each
mounted in a wheeled trolley 15. The individual
yarns extend upwardly from each trolliey, being
illustrated only in connection with the trolley
identified specifically as 15A where they are
indicated generally as 16. Each yarn passes
upwardly into its own individual tube, groups of
which extend downwardly to the loom 10 at 17.
Similar tubes extend upwardly from above each
trolley’ 15 as indicated diagrammatically at 18,
and since there may be several rows of trolleys
in the creel, very large numbers of Tubes are
invclved. In a typical example, each trolley
may include eighteen rows each of sixteen containers,
giving a total of two hundred and eighty eight
yvarns per trolley. For a particular pattern of
carpet, there mey be as many as thirty two
trolleys arranged in four rows of eight. When the
creel is initially set up, the individuel yarms
have to be threaded along their respective tubes
to the loom, but when the creel is periodically
replenished, lerngths of yarn can be left in the
tubes 18 so that the leading ends cf the fresh
lengths of yarn merely need to be knotted to the
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trailing ends of the lengths of yarn remaining
in the tubes so that they can be pulled through
the tubes and pieced up in the loom.

Each individual yarn container supplies
yarn to a respective point in the pattern to be
woven and thus, in the case of a gripper Axminster
loom, as illustrated, each individual yarn is
supplied to a respective yarn carrier. As
previously described, the length of yazrn in each
container is carefully controlled to correspond
to that reguired for the respective pecsiticn in
the pattern and the remainder of the description
is concerned with the apparatus used for supplying
each container of a group mounted in a trolley
with the appropriate length of yarn. Although
the description of Figure 1 has been related
specifically to a grippér Axminster carpet loomn,
it will be understood that similar principles apply
to the production of other types of pattermed
fabric where individual yarn supplies are directed
to respective points in the pattern. Althcugh
Figure 1 illustrates all the yarns as being held
in containers, it is quite possible that at least
a small proportion of the yarns, particularly
where relatively large quantities are required,
should be wound on packages in the usual way, but
this is not illustrated in the drawings.

Turning now to the feeding of the
calculated lengths of yarn of the different colours
to the individual containers of a group, Figure 2

. shows the general arrangement of apparatus for

thisvpurpose. As already mentioned, a typical
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arrengement of containerc in a trolley 15 comprises
zen rows, each of sixteen containers. As an
indication of tyrical dimensions, each container
may be &5 mm sguare and 1200 mm long with a wall
5. thickness of 1.5 mm. Although it is possible to
fill all sixteen containers in a rcw simultaneously,
the apparatus seen in Figures 2 and 3 includes only
eight filler heads, each indicated generally as 20
and only one of which is seen in Figure 2. As can
10. be seen from Figure 3, the filler heads 20 are spaced
so as to fill alternate containers 21 and in operation,
a trolley 15 is indexed through the apparatus by
means of mechanism to be described later so as to
supply yvarn to alternate containers in each of the
15. eighteen rows (to quote the example referred to
previously) anéd when this operation is complete,
the trolley 15 is indexed laterally by a distance
equal to the pitch of containers in the rows and the
process is repeated so as to supply yarn to all the
20. intervening containers.
The yarns supplied to the containers 21
are drawn frcm packages, one of which is seen at 25,
mounted on a frame 26. The yarn shown as 27 passes
through guides 28 and 29 and thence to a pair of
25. metering rollers 30 and 31 seen in more detall in
the enlarged view of Figure 4. The lower roller
30 is made of steel and is positively driven while
the roller 31 is rubber covered to avoid slip and
is pressed against the roller 30 by an air cylinder
20. 32 seen in Figure 2. The metering action is
performed by the upper roller 31 which is controlled
by a computer produced tape or other form of information
store corresponding to the respective position in

the pattern. When the required length of yarn
35. has been delivered, the
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roller 71 is reis=d to stop the feel. If yarn is
not required in any particular conzziner, the

PRIV S -~

respective roller 31 remains in the up position.
After passing betwesen the rollers 30 and

31, the yarn 27 passes downwardly throuzh an air

injector jet indicated generally as 25 in Figure 4

and seen in more detail in Figure 19 wnich will

be described later. The effect oi the air Jjet

is to maintain the downward movement of the yarn

27 and, more importantly, to supply ccrpressed air

to the intericr of a first or upper container 40

to which the yarn is supplied so ac o nave a

compacting effect on the yarn as it accumnulates

towards the bottom of the container. There are,

of course, as many upper containers 40 as there

are filler heads 20, that is to say eight in the

present example, as can be seen from Figure 3.

The yarn accumulates in randcem fashion zt the

bottom of each container 40 and the compacting

effect of the compressed air from the. jet 35 is

augmented by periodic pulses of higher pressure air.

The pressure at the Jjet may be normally between

twenty and thirty pounds per square inch (137-206 kN/mZ)

but this is increased to a pressure of eighty pounds

per square inch ( 551 kN/mz) for

example at intervals of about two seconds. This

sudden increase in pressure has the effect of

acting on the top of the packed yarn and compacting

the body of the yarn beneath.  Although not

illustrated, the pulses of increased pressure may

conveniently be obtained by charging an air reservoir

at the increased pressure referred to and then



10.

20.

25.

30.

35.

0154355

.-

abrunily ¢ischaerging the air by way cf a valve
into the

‘n eirstream of the jet.

A

J
ke

™

M

amount of yarn fed intc cu
container 40 is controlled indivicuzzlly as de
above, but in general (with an exception to be
mentioncd later) does not £ill the ccxniainer above

a point just below the ram 42 seen in Figure 4 which
is formed with a central cpening L3 Zfcr the passage
ty four vertical
rods 44 passing through seals £5 in the top 45

of the container L0, as szen in Figure 11

the yarn. The ram 42 i

0
@]
m
'y
H
}-e
O
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in more detzil lezter. The upper encs ¢ the rods 44
are IixeZ 1o & crouscniead 50 which siiles verticelly
cn a guide rod 51 extending downwardly from a support
52 and controliled by an a2ir motor 5
The air mctor 53 runs on & vertical guide
54 extending between supports 55 and 56. Although
the type ¢ air motor used is by no means critical
a sultable Type of such motor Is ore available
commercially under the name RCL-AIR MITA sold by
Kay Pneumatics Limited. This motcr operates on
a peristeltic principle which utilicses a pair of
nipring roWlers indicated diagrammatically as 58
which co-operate with an air hose constituting the
guide 54, Air pressure is supplied to opposite
ends cf the hose by way of lines 59 and 60 ccnnected
to a reversing valve. When air is supplied to the
bottom of the hose 54 the pressure acting beneath
the nip of the rcllers 58 drives the motor 53 up-
wardly and the application of air pressure to the
top of the hose drives the motor 53 dowvnwardly. When
the filling of the container L0 is complete, the ram
42 is brought into action and driven downwardly by

the motor 53 to compact the yarn against the bottom
of the container 40.

end described
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As seen in Figures 5 and 6, the bottom of
each upper ccntainer 40 is constituted by a pair of
gates 61 each extending from & bush 62 turning
about an axle 63, the angular position of which is
controlled by an arm 64, the other end of which is
connected to the piston rod 65 of an air cylinder 66.
In the full line position of the gates 61, they resist
the downward pressure exerted by the ram 42 so that
the yarn is compacted as previously described. In
the position shown in Figure 5, the ram 42 has just
operated to force the compacted yarn into a corntainer 21
and has returmed to its uppermost position (not seen).
The position of the ram iilustrated in Figure 6
corresponds to the maximum compaction of the quentity
of yarn which has been fed to the upper container 40
and at this point, the air cylinders 66 are operated
to swing the gates 61 downwardly into the vertical
positions shown in dotted lines as 61°!. This allows
the compacted body of yarn to pass downwardly into
the container 21 which is of the same cross section as
the container 40 and is in register with it as a result
of indexing movement of the trolley 15 on which it
is mounted. i

The downward movement of the ram 42 then
continues until all the compacted yarn has been forced
into the container 21 except for a length of yarn which
extends upwardly from the compacted mass, through
the opening 43 into the ram 42 and back to the rollers
30 and 31. The ram 42 then returns upwardly to its
initial position and the gates 61 return to the full-
line, closed position of Figure 5 so as to clamp the
length of yarn between them. The individual rams 42
operate independently of one another, their time of
operation depending on the quantity of yarn to be
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transferred from an upper container 40 to a lcwer
container 21. If no yarn at all is to be supnl

d

ie
to any tzrticular ccntainer, the respective ram do

M

s
nct opsrute at all.

On the other hand, if any lower container
21 is recuired to accommodate a particularly large
guantity cf yarm, that is to say more than can be
held by zx upper container 49, a modified form of
operation is necsssary. As the yarn, ccmpacted only
by air pressur

€

Sy - + £ 3 —
ure gpproaches the ftop of the corntainer L0,

n
-0

the gats are cpened without interrupting the
a0

feed oI yzrm. The varn sireely in the coniziner LD
is thus ellowed tTo drop into tune correspornding lcwer
contairer 21, the movement being assisted by Qhe

air pressure. Since each coatainer 40 is considerably
lcnger than the respective lower container 21, the
plug of yarn spans the gap between the twe containers
and filling of the upper container 40 proceeds as
previousiy. When the full required amount of yarn has
been delivered to the upper container 40, the ram 42
operates In the same manner as previously described,
compressing the complete body of yarn and forcing it
all into the lower container 21. The ram 42 then
returns and the gates 61 close, as previously described.
The opening of the gates 61 is controlled on
a time bezsis, i.e. by means of a signal from an
electricel timer rather than in response to a signal
that the correct amount of yarn has been supplied to
the upper container. In practice, this timing
corresponds to a point when the container 40 is
approximately two—thirds full. As mentioned previously,
feeding of the yarn continues without interruption and
the final operation of the ram 42 to compress all the
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yvarn into the lower container 21 takes place in
exactly the same manner as previously described. This
modified mode of operation represents the exception
referred to above in which the total quantity of yarn
supplied is greater than that which would normally
fill a container 40 without mechanical compaction.

When all the rams have returned to their

«initizl positions, the apparatus is ready for the

indexing of the trclley which is represented by
movement to the left as seen in Figures 5 and &€
Before this movement occurs, the container
are raised slightly, e.g. by 25 mm,to provide workinrg
clearence with the tops of the containers 21. This
upwarc movement is produced by an air cylinder 70
connected to one arm of a bell crank 71 pivoted

to the frame at 72 and the other arm of which is
connected to the assembly of containers 40, as seen
in Figure 2.

' The method of breaking the length ¢f yarn
extehding from the gates 61 will now be described in
more detall, with reference to Figures 5 to 7. As
soon as the gates 61 have closed to clamp the yarn,
the length of yarn extending between the gates and
the top of the container 21 and indicated as 70
is engaged by a gripper mechanism indicated
generally as 71 and seen in plan view in Figure 7
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in relation to the container 21. The mechanism
includes a fixed Jaw 72 and a movable Jaw 73
controlled by an air cylinder 7i4. Both Jaws
are supported by an L-beam 75 seen in dotted
lines in Figure 7, which extends along the
grivper mechanisms of a1l the ccntainers 40.

This in its turn is czrried by an arm 78 pivoted
at 79 and opesrated by a further air cylinder
(not shown) so as to move from the peosition of
Figure 5 to that of Figure 6. As a first
stage in the operaticn, the Jaw 73 is moved

to the closed positicn to grip the yarn 70 ard
the mechanisn 71 is then moved to the positicn
of Figure 6 so as to break the yarn 70 between
the gripper and the point where it is held by the
gates 61, At the same time, the trolley 15
and hence the container 21 is indexed to the
left as already described. As a conseguence,
the yarn below the gripper Jjaws 72, 73 is held
above the left hand side of the container 21
which, as a result of the indexing movement is
no longer beneath the corresponding container 40,
the next container in the sequence having moved
into this position.

While the yarn 70 is held in this
position a pusher member 82 mounted for vertical
movement in guides (not shown) as indicated by
the double headed arrow in Figure 6 is controlled
to move from an upper position shown in Figure 5
to a2 lower position shown in Figure 6 in which
a forked end portion 83 engages the length of
yarn 70 and presses it into a small notch in the

0154355
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top of the wall of the container 21. Each container
has such a notch, as can be seen at 84 in Figures
5 and 6. This notch is sufficiently narrow
to grip the yarn end and the pusher member 82 is
then retracted to leave the yarn end held in position,
after which it is released by opening of the Jaws 72,
73 of the gripper mechanism 71. Each filled container
21 in the trolley 15 is thus left with a projecting
yarn end held in the notch 84 and these ends are thus
readily available for Jjoining to the yarn ends
projecting from the tubes 18 cf the creel, as previcusly
describecd. After Joining, it is a simple matter to
pull each yarn through its tube for piecing up in the
respective yarn carrier of the loom.

Figure 8 shows further details of the gates 61.
in the open position indicated as 61!' in Figure 5.
As shown, the gates are perforated to allow free passage
of the air which is blown into each upper container
LO to compact the yarn against the gate 61 at the
bottom of each container. The walls of the containers
themselves are impervious and the air which flows
dovnwardly through the compacted mass of yarn must
therefore be able to escape freely through the gates
61l.

Figures 9 to 12 show constructional details
of the air Jet 35 and the ram 42 at the upper end
of each upper container 40. The injector air
jet 35 includes a central passage 86 for the
passage of yarn which broadens out at 87, air
being supplied to this broader part by an inclined
passage 88 leading from an annular space 89.
Air is supplied to the space 89 by
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a lir= @) provided with a screw connecticn 91.
The flow of air down the passage 88 assists the
noverm=nt of the yarn through the passage 86 and
the resultant air pressure within the container 40
conpzcts the yarn at the bottom.

The ram 42, as seen from Figures 9 and
sguare in shape to match the shape of the

[

2

CI0

=
mn

10)]
n

section of the container 40 end has an

o

eppreciable clearance from the wall of the

ont

O

o

irer ©o avoid the risk of compacted yarm
becozing Jammed. The central opening 43,
howew=er, 1s circular tc aveid any cormers which
mighT trap the yarn.

The remaining Figures illustrate the
mechznism for indexing trolleys beneath the
£illing arrangement already described. As seen
in Figures 1 and 2, each trolley is provided with
a swivel castor 95 at each corner and remeins
suppcrted on these castors during the successive
stagss of filling and indexing. For purposes
¢ accurate location and indexing, each trolley
is connected to an indexing frame 100 by means
cf a pair of pegs 101 which are moved upwardly
o engage corresponding holes close to the
forward corners of each trolley, best seen in
Figure 13. Each peg 101 is mounted for
vertical movement in a corresponding socket in
structure 102 nmounted beneath the frame 100 and
is ccntrolled for movement in its socket by
connz=ction to an arm 103 fixed to a shaft 104
which extends across the width of the indexing

frame 100 to control both pegs 101. The shaft 104
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is rocked between its two positions by means of an
arm 105 which is itself operated by an air cylinder
106. Once the trolley has been coupled to the
frame 100 by means of the pegs 101, it accurately
follows the movements of the frame both from l=ft
to right as seen in Figure 2 and also in a direction
at right angles to this.

The freme 100 is suppecrted at each side
by rollers 110 running between lower and upper
rails 111 and 112 fixed to the rzin frame of the
gpparatus. The frame is indexed from left to
right as seen in Figures 2 and 13 by means of &
drive chain 114 passing around sprockets 115 and 116.
The sprockets 116 on each side are driven in steps
by a chain drive 117 by means of an electric motor
118 operating through a clutch /brake unit 119 and
a speed reducing gear box 120 to produce the necessary
indexing moticn from left to right. To ensure
accurate indexing, the position of the trolley 15
in relation to the framrel00 is constantly monitored
by a detector arm 140 which is pivoted to the frame
100 and biased against the front of the trolley.
The upper end of the arm 140 carries a micro-switch
141 which controls the clutch/brake 119 and co-
operates with a bar 142 formed with spaced proJjections
143. The pitch of the projections 143 is equal to
the required indexing distance and each time the
plunger of the micro-switch engages a projection 143,
indexing movement is interrupted.

The first step of movement brings the
first row of containers 21 in the trolley 15 into
register beneath the filling containers 40 and each
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successive step of indexing brings the next row of
containers 21 into this positiocn. As described
above, each step of indexing is associated with
breakage of the yarns from the filled containers
so that, after the last row ¢f containers has been
filled, one further step of indexing is required
in order to brezx the yarns frcm the last row of
containers.

As described previously, ornly altern=te
containers in a row azre filled zs a result of a
single operaticn so that, after the trolley hes
completed one segquence of indexing, i.e, to fill
alternate containers in all the rows, a second
sequence is necessary in order to fill the inter-
vening containers. The trolley is accordingly
indexed in the reverse direction to bring it back
to its starting position and is then cross-indexed
by a distance egual to the pitch of the containers
in the rows so that the intervening, unfilled
containers are brought into register beneath the
upper filling containers 40.

The cross indexing mechanism is illustrated
in Figures 16 and 17. As seen from Figure 16,
the structure 102 defining the socket for reception
cf each peg 101 is mounted for horizontal sliding
motion on a bar 121 extending between pairs of
brackets 122 extending downwardly from the frame 100.
The members 102 are inter-connected for this sliding
movement by a bar 124 which slides through the
brackets 122 and has a projecting portion 125 to
which is pivoted a connecting rod 126 driven by an
eccentric 127. The eccentric 127 forms part of
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a gear wheel 128 meshing with a smaller pinion 129
which, in its turn, is driven by an electric motor
130 by way of a clutch/brake unit 131 and a speed
reducing gear box 132. An angular displacement
5. of the eccentric 127 through approximately one
quarter of a revolution in an anti-clockwise direction
moves the connecting rcd 126 to the position shown
in dotted lines as 126', thus moving the bar 124
a corresponding cistance to the right. This moves
10. the parts 102 also to the right to the pesiticn
shown in dotted lines at 102! and hence indexes
the trdlley as a whole by a corresponding distance
to the right on its swivel castors ©5. The filling
sequence 1s then repeated to £ill all the remaining
15. containers and to break all the yarns, after which
the trolley is again reverse—indexed and finally

removed from the machine in readiness for transfer
to the creel.

20.

25.

30.
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CLAIMS

1. A method of supplying yarn to a container
characterised in that the yarn is fed between a
pair of metering rollers followed by an air jet
thrcugh which the yarn passes and which blows the
yvarn into the container and compacts it, the metering
rollers being controlled to stop the feeding acticn
when the reguired lengih of yarn has been supplied.
2. ‘A method according to claim 1 in which

the air pressure is increased periodically for
short lengths of time, tc produce pulses of higher
pressure to assist compaction of the wyarn.

3. A method according to claim 1 or claim 2
for supplying varn to a container in the forﬁ of

a cell of uniform cross section and having a vertical
dimension at least several times as great as its
horizontal dimensions, in which the yvarn in the
container is subsequently compacted mechanically.
4, A method according to claim 3 in which

the yvarn is fed initielly to a first, parallel-
sided container and is then compacted by mechanical
pressure which forces it through the bottom of

the container and into a second smaller container
of similar cross section arranged below the first
container.

5. A method according to claim 4 in which

the yarn compacted by air pressure is allowed to
pass through the bottom o¢f the first container

and into the second before the application of

mechanical pressure.



6. A method according to any one of the preceding
claims for supplying yarn to a group of containers
for a creel in the form of a rectangular array,
consisting of a predetermined number of rows with

a predetermined number of containers in each row,

in which a number of filling heads, each comprising
a pair of metering rollers and an air jet are arranged
in a row and are operated simultaneously to supply
varn to a corresponding number of containers in

a row, the row of filling heads and the group of
containérs being indexed in relation to on¢ another
after the filling of each number of containers in

a row in order to f£ill a corresponding number of
containers in a subsequent row.

7. A method according to claim 6, in which

the filling heads are spaced so as to fill alternate
containers in a row and the group of containers '

is indexed in relation to the filling heads which
are stationary, by a distance equal to the pitch

of the rows and, when alternate containers in all
the rows have been filled, the group of containers
is indexed laterally by a distance equal to the
pitch of the containers in the rows and the sequence
is repeated to f£ill all the remaining containers.

8. A method according to claim 4 alone or
together with any one of claims 5 to 7, in which

on the completion of the filling of the or each
second container, the yarn extending from the top

of this container is held by a gripper at one point

and clamped at an adjacent point at the base of
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the first or filling container and the yarn between
the two points is broken as a result of movement

of the gripper, the broken end extending from the
filled container being held in readiness for knotting
to a further 1length of yarn.

9. Apparatus for supplying a predetermined

length of yvarn to a container for a creel by a method
according to claim 1, comprising a pair of metering
and feed rollers followed by an air jet injector for
the vern mounted abcve a support for the container,

the rollers being ccntrolled to stcep their feeding
action when the predetermined length of yarn has been
injected into the container.

10. Apparatus according to claim 9 and including a
mechanical ram for increasing the compaction of the
varn and having a centrazl opening for the passage of
the length of yarn which is in the process of being fed.
11. Apparatus according to claim 10 and including a
first container of uniform cross section mounted in
fixed relation to the ram and having a bottom capable
of being opened to allow the ram to force yarn out of
the first container and into a second container of
similar cross section arranged below the first.

12. Apparatus according to claim 11 in which the
bottém of the first container comprises a pair of hinged
gates having operating mechanism for opening the gates
to allow yarn to pass from the first container into

the second.

13. Apparatus according to any one of claims 9 to

12 for supplying predetermined lengths of yarn
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to a group of containers for a creel in the form

of a rectangular array, consisting of a predetermined
number of rows with a predetermined number of
containers in each row, the apparatus comprising

a row of filler heads each having a pair of metering
rollers and an air jet injector arranged at a spacing
dependent on that of the containers in the group

and mechanism for indexing the group of containers

in relétion to the row of filler heads.

14. Apparatus according to claim 13 including

a trolley for the containers of the group and in
which the indexing mechanism operates to move the
trolley step-by-step in relation to the row of filler
heads.

15. Apparatus according to claim 14 in which

the filler heads are spaced apart at double the

pitch of the containers in corresponding rows and

the indexing mechanism also operates to move the
trolley laterally by a distance equal to the pitch

of the containers in the rows. ‘

l6. Apparatus according to claim 11 and any

one of claims 13 to 15 and including mechanism for
producing relative movement in a vertical direction
between the first containers and the second containers
so as to increase the separation between them during
the indexing movement.

17. Apparatus according to claim 12 and any

one of claims 13 to 16 in which each pair of gates
operates to clamp the yarn between them and a movable

gripper is provided for holding the yarn extending
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from each pair of gates after filling, whereby
movement of thé respective gripper serves to break
each yvarn between the gates and the gripper.

18. Apparatus according to claim 17 and including
a member for pressing each broken yarn end into

a slot at the top of the respective seccnd container.
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