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(54) Jet fabric dyeing machine

(57) A fabric dyeing machine (3) comprises a travel-
ling tube (39), a storage chamber (36) in communication
with both ends of the travelling tube to form an endless
travel path for an endless fabric rope (34), a nozzle (38)
operable to propel an endless fabric rope around the trav-
el path by directing jets of dye liquor onto the endless
fabric rope; and an outer vessel (35) enclosing both the
storage chamber (36) and the travelling tube (39). The

outer vessel (35) may define the storage chamber, with
the travelling tube located inside the outer vessel. The
travelling tube (39) and/or the storage chamber (36) may
be elongate and arranged along a slope at a few degrees
to the horizontal, for example 3 to 5 degrees. A second
travelling tube and nozzle can share the storage chamber
to give a second endless travel path for the second end-
less fabric rope.
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Description

BACKGROUND OF THE INVENTION

[0001] The presentinvention relates to a jet fabric dye-
ing machine, and improvements thereto.

[0002] Jetfabric dyeing machines are used for the wet
treatment (dyeing) of fabric and textile materials arranged
in a continuous rope form, which are circulated around
the machine for contact with the dye liquor by a jet nozzle
which directs dye liquor at high speed onto the fabric and
propels it along the direction of travel.

[0003] Conventionally, such machines comprise a
nozzle through which the fabric passes for propulsion, a
travelling tube connected to the exit of the nozzle along
which the fabric travels and in which the fabric is soaked
in the dye liquor, a main storage chamber into which the
fabric passes from the travelling tube and in which the
fabric accumulates while the excess dye liquor drains
from it, and a roller that feeds the fabric forward from the
storage chamber to the entrance of the nozzle for the
next cycle through the machine. The travelling tube and
the storage chamber are arranged substantially horizon-
tally, the nozzle directs the fabric downwards, and the
nozzle and the travelling tube together form an L-shaped
structure.

[0004] Similar machines are described
4,019,351 and JP 6-272,152.

[0005] Elongate machines of this type maximise the
amount of fabric that a single machine can handle, by
allowing long lengths of fabric to be accommodated.
[0006] For woven textiles, especially light-weight ma-
terials and those sensitive to crease marks, such as pol-
yester and micro-fibre fabrics, the dyeing temperature
and the exchange between the dye liquor and the fabric
are critical to the success and quality of the dyeing proc-
ess. However, an elongate machine occupies a large
span, so that the temperature at one end of the machine
may be significantly different from that at the other end.
Also, the large fabric length may make it difficult to
achieve the required exchange between dye liquor and
fabric within an acceptable time interval, where inade-
quate fabric-liquor exchange increases the amount of
creasing. The fabric is usually circulated at high speed
to give a fabric turn-around time of less than two and a
half minutes.

in US

SUMMARY OF THE INVENTION

[0007] Afirstaspectofthe presentinventionis directed
to a fabric dyeing machine comprising: a travelling tube;
a storage chamber in communication with both ends of
the travelling tube to form an endless travel path for an
endless fabric rope; a nozzle operable to propel an end-
less fabric rope around the travel path by directing jets
of dye liquor onto the endless fabric rope; and an outer
vessel enclosing both the storage chamber and the trav-
elling tube.
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[0008] Manyparameters affect the quality of the dyeing
process, one of which is temperature. Dyeing is generally
carried out at an elevated temperature, for example by
heating the dye liquor applied to the fabric. A conventional
jet dyeing machine has the travelling tube and storage
chamber exposed, which allows temperature differences
and gradients to arise across the machine, which is typ-
ically elongate with a substantial length. This uneven
temperature can be detrimental to dyeing quality. The
present invention proposes to address this by enclosing
both the travelling tube and the storage vessel in the
same outer vessel, which acts to reduce temperature dif-
ferences and maintain a more even and constant tem-
perature profile across the whole of the machine.
[0009] In some embodiments, the outer vessel may
define the storage chamber, with the travelling tube con-
tained within the outer vessel. This structure is a partic-
ularly simple way of implementing the invention, since
the need for an additional outer vessel is eliminated by
using the storage chamber itself as the outer vessel and
locating the travelling tube inside it, instead of the con-
ventional external position.

[0010] Insuchanarrangement, the travelling tube may
be positioned in a lower part of the outer vessel. This is
advantageous in that the tube displaces a volume of the
dye liquor that collects in the bottom of the storage cham-
ber/outer vessel for recirculation to the nozzle, so that
the overall volume of dye liquor required is lower and the
liquor ratio can be smaller.

[0011] The machine may further comprise an array of
bars positioned above the travelling tube and which de-
fine a lower boundary of the storage chamber. The bars
demarcate the storage chamber from the travelling tube
in the base of the outer vessel, and allow excess dye
liquor that separates from the fabric in the storage cham-
ber to drain through to the base of the vessel for collection
and recirculation to the nozzle.

[0012] The bars may be provided with a coating of a
low-friction material. This reduces friction between the
bars and the fabric, which eases the passage of the fabric
along the endless travel path and also reduces wear and
tear on the fabric that could otherwise arise from contact
with the bars.

[0013] In some embodiments, an end of the travelling
tube may be connected to an exit of the nozzle, and slope
downwards from the nozzle. This allows gravity to con-
tribute to propelling the fabric rope, which increases the
travel speed of the fabric without having to increase the
power of the dye liquor jets applied by the nozzle.
[0014] The travelling tube may slope down at an angle
to the horizontal of at least 3 degrees. For example, the
travelling tube may slope down at an angle to the hori-
zontal of between 3 and 5 degrees inclusive. This range
of angles is a comprise between maximising the useful
contribution of gravity by having a large slope and pro-
viding a sulfficient depth and volume of dye liquor in the
travelling tube for soaking the fabric, which requires a
shallow or zero slope.
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[0015] The storage chamber may slope upwards with
respect to the direction of travel of an endless fabric rope
through the storage chamber. An upwardly sloping stor-
age chamber improves the separation of dye liquor from
fabric in the storage chamber, and also improves collec-
tion of the separated liquor because it drains to the lower
end of the chamber. For example, the storage chamber
may slope upwards at an angle to the horizontal of be-
tween 3 and 5 degrees inclusive.

[0016] In embodiments having sloping components,
the travelling tube and the storage chamber may be sub-
stantially parallel. This reduces the overall bulk of the
machine, and minimises the volume of the outer vessel.
[0017] The fabric dyeing machine may further com-
prise an access door through which the interior of the
machine can be accessed, the door located in an end
wall of the outer vessel, and located in a substantially
vertical plane. The end wall of the outer vessel in which
the door is located may be elevated. The outer vessel
may have a non-horizontal longitudinal axis in the region
of the end wall that is substantially not orthogonal to the
vertical plane of the door. Doors arranged in this way are
easier to operate and provide easier and safer access to
the interior of the machine. Particularly in machines in
which the travelling tube and storage chamber are
sloped, the access door can be a significant height above
the ground, so angling it appropriately improves access
and ease of use.

[0018] In further embodiments, the fabric dyeing ma-
chine may further comprise a second travelling tube, the
storage chamber in communication with both ends of the
second travelling tube to form a second endless travel
path for an endless fabric rope; and a second nozzle
operable to propel an endless fabric rope around the sec-
ond travel path by directing jets of dye liquor onto the
endless fabric rope; in which the outer vessel also en-
closes the second travelling tube. A second travelling
tube and nozzle that share the same storage chamber
with the first travelling tube and nozzle doubles the ca-
pacity of the machine without increasing its size, and re-
quires less components and is less costly than having
two separate machines. Also, the liquor ratio can be less
for a double capacity machine than for two separate ma-
chines each dyeing one fabric rope.

[0019] As for a machine with a single travel path, the
outer vessel may define the storage chamber, with both
the said travelling tube and the second travelling tube
contained within the outer vessel. The said travelling tube
and the second travelling tube may be positioned in a
lower part of the outer vessel.

[0020] The fabric dyeing machine may further com-
prise a partition that divides the storage chamber into two
parts, one part comprised within the said endless travel
path and one part comprised within the second endless
travel path. This keeps the two ropes of fabric from be-
coming entangled in the storage chamber.

[0021] At least a portion of the or each travelling tube
may have a rectangular cross-section. The application
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of jets of dye liquor in the nozzle tends to twist and rotate
the fabric, which is undesirable. A rectangular travelling
tube reduces this effect compared to a conventional cir-
cular cross-section travelling tube. In particular, the or
each travelling tube may have a rectangular cross-sec-
tion where it is connected to an exit of its associated
nozzle; this resists the twisting and spiralling effect close
to its source so that it is reduced more effectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] For a better understanding of the invention and
to show how the same may be carried into effect refer-
ence is now made by way of example to the accompa-
nying drawings in which:

Figure 1 shows an exterior side view of a conven-
tional high speed jet fabric dyeing machine;

Figure 2 shows a cross-sectional side view of a jet
fabric dyeing machine according to an embodiment
of the invention;

Figure 3 shows an exterior side view of the jet fabric
dyeing machine of Figure 2;

Figure 4 shows a transverse cross-sectional view of
a jet fabric dyeing machine according to a further
embodiment of the invention; and

Figure 5 shows a perspective view of a twin nozzle
assembly according to an embodiment of the inven-
tion.

DETAILED DESCRIPTION

[0023] Figure 1 shows an exterior side view of a con-
ventional high speed jet fabric dyeing machine, through
which an endless rope of fabric is circulated by a jet of
dye liquor directed onto the fabric by a nozzle, the dye
liquor being re-circulated within the machine so thatliquor
which has been applied to the fabric and then drained off
is supplied back to the nozzle.

[0024] The dyeing machine 1 comprises a main stor-
age chamber 11 in the form of a horizontally arranged
large diameter pipe or cylindrical vessel. One end of the
storage chamber slopes upwards, and has an outlet
therein which connects to the entrance of a tubular nozzle
12. The nozzle 12 is also cylindrical, of smaller diameter
than the storage chamber 11, and directed in a substan-
tially downwards direction. Fabric can pass through the
nozzle 12, which is provided with nozzle gaps or jets
through which a high speed jet or jets of dye liquor are
directed downwardly and inwardly onto the fabric inside
the nozzle, thus propelling the fabric through the nozzle,
in a forward circulation direction.

[0025] The nozzle 12 is connected at its outlet to a
travelling tube 13, arranged substantially horizontally un-
der the storage chamber 11, and having a much smaller
diameter than the storage chamber 11. The end of the
travelling tube 12 remote from the nozzle 12 turns up-
wards and is connected to the end of the storage chamber
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11 that is remote from the nozzle 12. Thus, the main
storage chamber 11, the nozzle 12 and the travelling tube
13 together form a vessel in the shape of a continuous
elongate tubular ring of varying diameter. This defines
an endless travel path through the vessel, along which
a continuous rope of fabric can be circulated for dyeing.
[0026] A door 10 is provided at the end of the storage
chamber 11 nearest to the nozzle 12, giving access to
the interior of the machine 1 so that the fabric can be
inserted and removed. The machine 1 further includes a
rotating roller positioned inside the storage chamber 11
and slightly upstream of the entrance to the nozzle 12,
at the position 14. The axis of rotation of the roller is
orthogonal to the plane of the path of the fabric rope, so
that the fabric rope passes over the outside of the roller
and is pulled along by the roller so that fabric is supplied
from the storage chamber 11 into the nozzle 12.

[0027] The machine 10 also incorporates a dye liquor
circulation system, which collects dye liquor that drains
off the fabric and supplies it to the nozzle 12 to be jetted
onto the fabric. A volume of liquor is contained in the
travelling tube 13 so that the fabric can soak in the liquor
asitpassesthroughthetravelling tube. Liquor laterdrains
from the fabric while it is in the storage chamber 11, and
is collected from the bottom of the storage chamber and
pumped back to the nozzle 12.

[0028] The speed of travel of the fabric, together with
the required dyeing cycle time for the fabric, limits the
maximum length of fabric that can be circulated within
the machine. The capacity can therefore be relatively low,
particularly for light-weight fabrics. The speed of travel
can be raised with a view to increasing the total output
capacity ofthe machine. Toincrease the travelling speed,
the nozzle is generally positioned vertically, as in Figure
1, and propels the fabric downwards.

[0029] However, for a high speed, it is still necessary
to allow adequate time for liquor exchange between the
fabric and the dye liquor. This takes place largely in the
travelling tube 13, where the fabric is soaked for about
four or five seconds before being passed to the storage
vessel 11. The travelling tube is positioned horizontally
to maintain the reservoir of dye liquor over its full length.
The combination of vertical nozzle 12 and horizontal trav-
elling tube 13 together comprise a long L-shaped struc-
ture.

[0030] Afterthefabrichasbeensoakedinthetravelling
tube 13, itmoves upwards into the main storage chamber
11. In order to decrease the water consumption per
weight of fabric, known as the liquor ratio, the dye liquor
is separated from the fabric in the storage chamber 11,
by being allowed to drain off the fabric, which is accumu-
lated in folds within the storage chamber 11. The sepa-
rated dye liquor enters the circulation pipe work and is
returned by pump to the nozzle 12. Once the accumulat-
ed fabric has moved forward to the front of the storage
chamber 11, it is taken up by the roller and fed into the
nozzle 12 for another dye liquor exchange cycle.
[0031] The jetflow of the dye liquor onto the fabric typ-
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ically results in a transporting speed in the range 200 to
300 metres per minute. This is the highest suitable speed
that is normally achieved in a machine such as that of
Figure 1, balancing the needs for circulation time, liquor
ratio and smooth running of the fabric. The temperature
at which the dyeing process is carried out is also impor-
tant, and the dye liquor is often heated, for example by
passing through a heat exchanger incorporated into the
dye liquor circulation pipe system.

[0032] Figure 2 shows a cross-sectional side view of
a jet fabric dyeing machine in accordance with an em-
bodiment of the present invention. The machine 3 com-
prises a main storage chamber 36, a roller 32, a nozzle
38 and a travelling tube 39 arranged in sequence as in
the conventional machine of Figure 1. Dyeing of the end-
less fabric rope 34 is carried out in the conventional man-
ner described above, the direction of travel of the fabric
being shown by the arrows. However, the machine 3 in-
cludes a number of additional features aimed at improv-
ing the dyeing process.

[0033] Primarily, the storage chamber 36 and the trav-
elling tube 39, which are elongate and arranged one
above the other, are housed within a common outer ves-
sel 35 that encloses both components (and, in this ex-
ample, also the nozzle 38 and the roller 32). This structure
addresses the problems of temperature difference that
can arise between the storage chamber and travelling
tube, and also across the different ends thereof, in a ma-
chine where these components are external and sepa-
rate, as in Figure 1. Reducing or eliminating temperature
differences improves the quality of the dyeing process,
giving a more evenly dyed fabric, since the dyeing result
is temperature-dependent.

[0034] Inthe example of Figure 2, the outer vessel 35
and the storage chamber 36 are defined by the same
tubular wall, and the travelling tube 39 is located inside
that tubular wall. Use of a common wall for the outer
vessel 35 and the storage chamber 36 provides a simple
structure, with less material needed to make the machine
3. Alternatively, however, both the storage chamber 36
and the travelling tube 39 can be discrete structures po-
sitioned inside a separate enclosing outer vessel 35 that
does not form part of either the storage chamber 36 or
the travelling tube 39. This arrangement may improve
temperature uniformity, since dye liquor in both the stor-
age chamber 36 and the travelling tube 39 is separated
from the external environment by two walls.

[0035] A further advantage of the former arrangement,
in which the outer vessel defines the storage chamber
and the travelling tube is located within the lower part of
the outer vessel, is that the travelling tube displaces liquor
collecting in the bottom of the storage chamber/outer ves-
sel, allowing a smaller total volume of liquor to be used
thereby reducing the liquor ratio of the machine. A lower
liquor ratio is more cost-effective, since the same weight
offabric can be dyed using a smaller volume of dye liquor.
[0036] As well as reducing temperature differences, it
is desirable to achieve a higher fabric circulating speed
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thanis possible in conventional machines. Increasing the
propulsion power produced by the dye liquor jet from the
nozzle can be used for this, but this changes the liquor
ratio, which is undesirable. Also, a higher pressure liquid
jet causes more friction between the fabric and the dye
liquor, which can damage the structure and surface tex-
ture of the fabric.

[0037] Consequently, the present invention proposes
to address this problem by arranging the travelling tube
39 along a downward slope from the exit of the nozzle
38, in place of the conventional horizontal travelling tube.
[0038] A downward slope for the travelling tube 39 al-
lows gravitational force to assist movement of the fabric
rope 34 along the travelling tube 39, thereby increasing
fabric travelling speed without increasing the pressure of
the dye liquor jet applied by the nozzle 38. However, the
angle of the downward slope should be carefully chosen
to balance the advantage given by gravity against the
need to maintain a sufficient volume of dye liquor within
the travelling tube 39 for liquor exchange with the fabric.
[0039] Ithas been found thatangles with the horizontal
of 3 degrees or more are particularly advantageous, with
the optimum angle with the horizontal for downward slope
of the travelling tube 39 being in the range 3 to 5 degrees
inclusive.

[0040] The storage chamber 36 can also usefully be
positioned at a small angle to the horizontal, but sloping
uphill with respect to the direction of travel of the fabric
rope 34, i.e. sloping up to the roller 32 and the nozzle 38.
The range of 3 to 5 degrees inclusive is again beneficial.
Also, the storage chamber 36 can be arranged parallel
with the travelling tube 39. This minimises the volume of
the outer vessel 35, and minimises the total space occu-
pied by the machine as a whole. An upward slope on the
storage vessel 36 helps liquor to separate from the fabric,
and also helps the liquor to collect at the rear end 37 of
the storage chamber 36. Thus, liquor separation is more
effective and occurs earlier, and the separated liquor can
be more easily collected into the circulation pipe work.
However, the slope should not be too steep, because the
fabric is required to travel upwards through the storage
chamber 36, which is more difficult for a steeper angle.
[0041] Figure 3 shows an exterior side view of the ma-
chine 3 of Figure 2, showing how the outer vessel 35
encloses all the components. The elongate outer vessel
35 is supported near each end on legs 22 that are longer
at the end closest to the nozzle, to give the desired slope
tothetravelling tube and the storage vessel. The machine
is also provided with a door 21 in the outer vessel 35.
The door 21 gives access to the interior of the machine,
and allows fabric for dyeing to be inserted into the ma-
chine 3, and removed after dyeing. The door 21 is pro-
vided in an end wall of the outer vessel 35 closest to the
end of the machine where the nozzle is located. In a
conventional machine such as that of Figure 1, the ac-
cess door is similarly positioned in an end wall of the
storage chamber, where the end wall is substantially or-
thogonal to the longitudinal axis of the storage chamber
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at its end. However, if such an arrangement is adopted
in amachine having a sloped configuration in accordance
with embodiments of the present invention, the door 21
will be difficult to access owing to the height of the nozzle
end of machine that results from the slope. Therefore, in
an embodiment of the invention, it is proposed to retain
a door in the end wall of the machine adjacent to the
nozzle, but to arrange the end wall/door at an angle to
the plane orthogonal to the longitudinal axis of the end
part of the outer vessel, so that the door is closer to the
vertical than it would otherwise be. This gives a door
which is easier to access and operate. In some embod-
iments, the door 21 is arranged in a vertical plane.
[0042] In a further embodiment, it is proposed to in-
crease the capacity of the machine by configuring it for
the simultaneous processing of two endless fabric ropes.
This can be achieved by providing two nozzles and two
travelling tubes arranged side-by-side under the storage
chamber. Each nozzle and travelling tube assembly ac-
commodates a separate fabric rope. However, the two
nozzle and travelling tubes assemblies share a common
storage chamber. A vertical longitudinal partition can be
provided to partially divide the storage chamber. This
separates the two circulating ropes and prevents them
from becoming entangled while in the storage chamber.
[0043] Figure 4 shows a transverse cross-sectional
view through a machine according to this embodiment,
at a midpoint along the outer vessel. This shows the two
travelling tubes 39 arranged next to one another in the
bottom part of the outer vessel 35, while the upper part
of the outer vessel 35 defines the storage chamber 36,
which is shared by the two travelling tubes. A vertical
partition or separating plate 42 arranged along the centre
of the storage chamber 36 divides the storage chamber
into a left part 41A and a right part 41B, to provide a
storage chamber part for each travelling tube 39. The
lower boundary of the storage chamber parts 41A, 41B
is lined with an array or grid of spaced apart metal bars
43. Preferably these are coated with Teflon (RTM) or a
similar non-stick or low friction material, to reduce friction
between the bars and the fabric that could wear or dam-
age the fabric. Thus the bars 43 lie between the storage
chamber 36 and the travelling tubes 39. The bars 43 keep
the circulating fabric within the storage chamber while
allowing the dye liquor that separates from the fabric to
drip down into the lower part of the outer vessel for col-
lection and re-circulation by the liquor circulation system
(not shown). The circulation system uses a single pump
to supply the dye liquor to the two nozzles, to ensure that
the dyeing parameters are maintained the same for each
fabric rope. This is enhanced by the shared storage tank,
which also allows a common volume of dye liquor to be
used for both fabric ropes. Thus the same dyeing effect
is achieved for both ropes, and quality is maintained be-
tween ropes while the capacity is doubled.

[0044] The coated metal bars can also be employed
in a machine with just one nozzle and travelling tube as-
sembly.
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[0045] Figure 5 shows a perspective view of part of a
parallel nozzle and travelling tube assembly. In this ex-
ample, the two nozzles 38 are defined in a single nozzle
element 50; however, separate elements could be used.
The nozzles are circular apertures through which the fab-
ric passes. Gaps defined in the wall of each aperture
direct the jets of dye liquor onto the fabric rope to propel
it into the associated travelling tubes 39. The travelling
tubes 39 are pipes or tubes connected to the exit of the
associated nozzle 38. The pipes may have a circular
cross-section along their whole length (not shown).
[0046] However, the use of liquid jets to propel the fab-
ric, and the high travelling speeds, tends to impart a slight
twist to the fabric. Over the long term, this can cause
problems. It is therefore desirable to minimise the twist-
ing.

[0047] An embodiment of the present invention ad-
dresses this by proposing the use of travelling tubes with
a rectangular cross-section (where rectangular includes
square), instead of the conventional circular cross-sec-
tion pipes. A rectangular travelling tube reduces spiral
movement of the fabric rope induced by the dye liquor
jets and hence effectively reduces twisting of the travel-
ling fabric. Figure 5 shows two parallel travelling tubes
39 having rectangular cross-section that are connected
to the exits of the two parallel nozzles 38. The rectangular
cross-section can extend over all or part 51 of the trav-
elling tubes 39, which may then be coupled to circular
pipes 52 for easier connection with the other parts of the
machine (connection to the storage chamber 36).
[0048] A rectangular cross-section can also be used
in a machine having only one travelling tube and nozzle.
[0049] Similarly, other features of the fabric dyeing ma-
chine described above can be employed without others
of the features. For example, a sloping travelling tube
and/or a sloping storage chamber can be used in a ma-
chine that does not include an outer vessel to enclose
both of those components. Only one of the travelling tube
and the storage chamber may be sloped. An access door
that is angled to the general longitudinal axis of the ma-
chine, or a door that is angled generally towards the ver-
tical, can be used to enhance ease of access to the in-
terior of any dyeing machine where the door would oth-
erwise be difficult to reach.

REFERENCES
[0050]
[1] US 4,019,351
[2] JP 6-272,152
Claims
1. A fabric dyeing machine (3) comprising:

a travelling tube (39);
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10.

11.

12.

a storage chamber (36) in communication with
both ends of the travelling tube to form an end-
less travel path for an endless fabric rope (34);
anozzle (38) operable to propel an endless fab-
ric rope around the travel path by directing jets
of dye liquor onto the endless fabric rope; and

an outer vessel (35) enclosing both the storage
chamber and the travelling tube.

A fabric dyeing machine according to claim 1, in
which the outer vessel defines the storage chamber,
and the travelling tube is contained within the outer
vessel.

A fabric dyeing machine according to claim 2, in
which the travelling tube is positioned in a lower part
of the outer vessel.

A fabric dyeing machine according to claim 3, and
further comprising an array of bars (43) positioned
above the travelling tube and which define a lower
boundary of the storage chamber.

A fabric dyeing machine according to claim 4, in
which the bars are provided with a coating of a low-
friction material.

A fabric dyeing machine according to any one of
claims 1 to 5, in which an end of the travelling tube
is connected to an exit of the nozzle, and slopes
downwards from the nozzle.

A fabric dyeing machine according to claim 6, in
which the travelling tube slopes down at an angle to
the horizontal of at least 3 degrees.

A fabric dyeing machine according to claim 6, in
which the travelling tube slopes down at an angle to
the horizontal of between 3 and 5 degrees inclusive.

A fabric dyeing machine according to any one of
claim 1 to 8, in which the storage chamber slopes
upwards with respect to the direction of travel of an
endless fabric rope through the storage chamber.

A fabric dyeing machine according to claim 9, in
which the storage chamber slopes upwards at an
angle to the horizontal of between 3 and 5 degrees
inclusive.

A fabric dyeing machine according to any one of
claims 6 to 10, in which the travelling tube and the
storage chamber are substantially parallel.

A fabric dyeing machine according to any one of the
preceding claims, and further comprising an access
door (21) through which the interior of the machine
can be accessed, the door located in an end wall of
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the outer vessel, and located in a substantially ver-
tical plane.

A fabric dyeing machine according to claim 12, in
which the end wall of the outer vessel in which the
door is located is elevated.

A fabric dyeing machine according to claim 12 or
claim 13, in which the outer vessel has a non-hori-
zontal longitudinal axis in the region of the end wall
that is substantially not orthogonal to the vertical
plane of the door.

A fabric dyeing machine according to any preceding
claim, and further comprising:

a second travelling tube (39), the storage cham-
ber in communication with both ends of the sec-
ond travelling tube to form a second endless
travel path for an endless fabric rope; and

a second nozzle (38) operable to propel an end-
less fabric rope around the second travel path
by directing jets of dye liquor onto the endless
fabric rope;

in which the outer vessel also encloses the second
travelling tube.

A fabric dyeing machine according to claim 15, in
which the outer vessel defines the storage chamber
and both the said travelling tube and the second trav-
elling tube are contained within the outer vessel.

A fabric dyeing machine according to claim 16, in
which the said travelling tube and the second trav-
elling tube are positioned in a lower part of the outer
vessel.

A fabric dyeing machine according to any one of
claims 15 to 17, further comprising a partition (42)
that divides the storage chamber into two parts (41A,
41B), one part comprised within the said endless
travel path and one part comprised within the second
endless travel path.

A fabric dyeing machine according to any preceding
claim, in which at least a portion of the or each trav-
elling tube has a rectangular cross-section.

A fabric dyeing machine according to claim 19, in
which the or each travelling tube has a rectangular
cross-section where it is connected to an exit of its
associated nozzle.
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