Current trends in garment processing

G Cawood and J Scotney

INTRODUCTION

The production of clothing, initially for protection from
the elements and later as a statement of status and
occupation, has been one of the major preoccupations of
the human race. Following the use of animal skins, a
useful by-product from the hunting of animals for food,
mankind turned to naturally occurring fibres, vegetable
(cotton and flax) and animal (wool and silk). Although
most of these fibres are relatively short, they can be
twisted together to produce long lengths of yarn, and this
could be used to produce woven fabric which was made
up into the appropriate articles of clothing,.

Plain, undyed fabric was soon found to be too limiting
and natural dyes were used to colour the rudimentary
fabrics. This development led to the three major
techniques in use today for the coloration of textiles.
Initially, the fabric was dyed a single shade, using suitable
vessels to act as vats for the dyebath, and later these were
heated to improve the yield and fastness of the crude
dyeing process. The evolution of dyeing machinery for
single-coloured fabrics proceeded through simple
winches to sophisicated jet machines in their various
configurations for batch processing and, as an alternative
route, led to the use of pad mangles followed by fixation
and washing-off for continuous production. The second
approach, for fabrics with different colours, involved
dyeing the yarn in hanks and weaving the fabric using
various colours in the warp and weft. Quite sophisticated
designs could be produced by having a variety of colours
in the warp sheet and periodically altering the colour of
the yarn being inserted as the weft. At a considerably later
date, the technique of dyeing yarn in a package was
developed, leading to the highly automated processes in
use today. The third basic process is printing, where
designs using different colours are built up using
pigments or dyes applied by brush, engraved blocks, fine-
mesh screens or programmed jets.

The process of knitting was another important
development in the manufacture of clothing. Here a
continuous length of yarn is made into a fabric using
interlocking loops, and from early times colour was
introduced into knitted fabrics by using dyed yarn. The
knitting process was used extensively in Northern Europe
and the fibre chosen to produce the yarn was wool,
initially from the wild sheep and later from domesticated
flocks that were bred to improve the yield and quality of
the fleece. Wool has the unique property amongst textile
fibres of ‘felting’, where the individual fibres can mesh
together when moved relative to each other, to give a

coherent structure. In addition to producing felts, where
the fabric is manufactured by subjecting a sheet of parallel
fibres to severe mechanical action, this property is also
used in the milling of knitted garments. This process,
described in more detail below, was the first major
example of garment processing, and was applied
extensively during the 19th century. Using the same basic
equipment, the process was extended to dyeing woollen
knitted garments. As the synthetic fibres polyamide,
polyester and polyacrylonitrile (acrylic) were introduced,
equipment and dyeing processes were developed to
handle the full range of textile materials to produce all the
aesthetic effects that we have come to expect.

The term garment processing may be taken as applying
to the dyeing and finishing operations performed on
apparel that has been fully made up, ready for sale
immediately after these operations, or which has been
substantially made up and only requires minimal further
processing, e.g. linking-on collars after wet processing. In
some cases the garment processing route is essential, in
that it produces aesthetic effects such as the characteristic
full, hairy appearance of classic Shetland and lambswool
knitwear, and the highlighted wash-down effects on
indigo denim. For other products it is a flexible route for
producing coloured merchandise in response to fashion
demands, shortening overall lead times and providing a
way of minimising the cost of stockholding and the loss of
margins from discounted sales. For the purpose of this
review, we have excluded discussion of garment printing.

TRADITIONAL GARMENT PROCESSING

By the middle of the 19th century garment dyeing was
practised as a means of overdyeing articles of clothing to
extend their life; specialist laundries and cleaners existed
to carry out this work. Such an operation on the outskirts
of Derby was the origin of Stevensons Dyers Ltd and the
dyeworks at Ambergate.

One of the earliest applications of garment processing
was the scouring and milling of knitwear manufactured
from pre-dyed woollen-spun yarn. Loose wool of various
qualities, designated either Shetland or lambswool
depending on the diameter and length of the fibre and the
time of shearing, is dyed and a batch of several hundred
kilograms is heavily oiled (by up to 10% owf) and roughly
blended by blowing between large bins. The coarse
mixture is fed onto a card to produce a thin sliver, and this
is drafted and spun with relatively low twist to produce a
hairy yarn. It is then usually doubled to give a balanced
yarn that is knitted on fashioning machines, and the
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garment panels thus produced are sewn together to give
the final garment, minus the neck/collar trims, which are
attached after wet processing. At this stage the garment is
oversized, looks very raw with a very open knitted
structure, and contains a lot of oil from the carding and
spinning operation. To produce the final classic woollen
knitwear product the greige garments are scoured with
some detergent and mild alkali at 50 °C to remove most of
the oil, and the mechanical action in this process releases
the knitting tensions and causes the structure to
consolidate. At the same time the individual fibres in the
yarn begin to migrate and the yarn ‘bursts’ to become
much more bulky and hairy, giving the fabric its
characteristic soft handle. This processing also confers the
ability to trap air to give the excellent thermal insulation
associated with this type of knitwear.

Milling is unique to wool knitwear and occurs because
the scales on the surface of the wool fibre interact with
each other, causing irreversible shrinkage or felting.
Further shrinkage will occur every time the garments are
washed, to a degree that depends on the mechanical
severity of the laundering process. This potential problem
can be overcome by treating the wool at some stage with
various chemicals that modify the fibre surface. The early
processes used oxidising agents such as chlorine and
permonosulphuric acid to degrade the scales, but more
recent developments have concentrated on using
polymers to cover the prepared surface and mask the
scales. A number of commercial processes have been
exploited over the years and the increasing effectiveness
in controlling the felting shrinkage has ultimately given
rise to machine-washable wool.

One of the stages at which shrink-resistance can be
imparted is in the garment form, allowing undyed
garments to be scoured and milled to the specified handle.
They can then be stabilised using an appropriate
treatment and then dyed to the required shade at the boil,
with sufficient agitation to ensure a level and well
penetrated dyeing. Apart from developing some of the
aesthetic properties of woollen knitwear, there are
commercial advantages to garment dyeing that are
discussed below.

A different technique for spinning the yarn is used in
the worsted system. Starting with finer qualities of wool,
such as botany, the loose fibre is carded into a heavy sliver
called top, which is then gilled and combed several times
to remove short fibres and to provide a parallel array of
fibres. These are spun using a relatively high level of twist
into fine yarns (typically 2/20s) that are used in fine-gauge
knitwear or as multiple ends in heavier gauges. One of the
attractions of this product is that it should have a clean
appearance, devoid of surface fibres. To ensure that this is
maintained both after the dyeing process and during its
lifetime, particularly effective shrink-resistant processes
have been developed to prevent migration of the fibres.
These processes are so effective that the garments can be
machine-washed and tumble-dried.

Another type of apparel that has been dyed in garment
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form over many years is footwear, such as stockings and
socks. The invention and major advances in knitting
machinery were made in the East Midlands of England,
and it comes as no surprise to find that a large proportion
of the traditional dyeing industry was devoted to the
dyeing and processing of silk stockings. Traditionally these
garments were subjected to several wet processes,
including a thorough scouring with soap to remove
sericin, dyeing to the required shade and then weighting
with tin salts to replace the gum. Because of the delicate
nature of the fine-knitted stockings, the whole operation
had to be carefully controlled to avoid plucks and
fibrillation of the silk filament.

In the 1940s the use of silk in stockings was largely
replaced by nylon and there has been a steady stream of
new developments in legwear in the ensuing period. The
advent of tights led to the introduction of automated
machinery to knit, make-up and pre-board the garment in
a series of operations. Later elastomeric yarns were
incorporated into the fabric to give better fit and a smarter
appearance. A more recent development has been the
introduction of microfibre. Through all these develop-
ments, manufacturers have always preferred to knit with
greige yarn and dye the made-up garments; this gives the
maximum flexibility in colour selection and yields the
optimum yarn shrinkage and fabric aesthetics. Never-
theless, the use of elastane and microfibre, often in
combination, has given problems in achieving full shades,
good coverage and adequate fastness properties.

The production of half-hose had a similar chequered
history. The need to conserve raw materials such as wool
and cotton during the Second World War led to the
development of more effective shrink-resist treatments so
that the socks would withstand repeated washing. Nylon
was then incorporated into the socks to give reinforce-
ment, particularly in areas of heavy wear around the heel
and toe. Also, because nylon could be heat set in steam, it
was possible to finish the socks on shaped metal formers
to give a better presentation at the point of sale and to give
greater comfort for the wearer. Nylon socks were
produced up to the 1980s, but they were not very popular,
and later developments concentrated on using a variety of
fibres such as wool, cotton and acrylic along with some
nylon, to give more attractive products. The fact that most
socks are blended products that receive a heat treatment
after dyeing presents considerable challenges to the dyer.

The introduction of nylon did not have the same
impact on knitted woollen garments as it did on legwear,
where fibre strength is more important. Greater use was
made of triacetate and later polyester to produce fine-
gauge knitwear; this had the appearance of silk but could
be machine-washed and would withstand heavy wear.
The most widely used synthetic fibre for traditional styled
knitwear is acrylic because the yarn can be engineered to
give a soft, bulky yarn that is very similar in handle and
appearance to wool, by mixing fibres of differing linear
density and shrinkage properties. Although a lot of the
available yarn is producer-dyed, either at the extrusion



stage or as fibre and yarn, there is an advantage in
garment dyeing for acrylic articles to develop the
optimum bulk in the yarn and to give the maximum
flexibility in selecting shades.

CURRENT GARMENT PROCESSING

A significant change in garment dyeing occurred in the
early 1980s when there was a swing in fashion from smart
apparel to a more relaxed casual approach and an increas-
ing use of cotton [1]. This led to many items of clothing
being washed to give a more distressed appearance, to
simulate the effect already being achieved with washed
indigo denim jeans. As the fashion developed, denim
garments were subjected to more drastic treatments,
including stone washing, heavy bleaching and even the
use of pumice soaked in bleach to produce various unique
effects.

The reaction of garment manufacturers to this trend
was to take existing products and have them overdyed to
give garments with a distressed appearance in a range of
fashionable shades. This trend took off rapidly. Many
industrial laundries accustomed to processing indigo jeans
became involved in coloration at this time to cater for this
burgeoning market. Their lack of experience of dyeing
technology led to problems with quality. For example,
overdyeing woven garments such as cotton shorts,
blouses, skirts and trousers highlighted variations in
panels cut from different batches of fabric, and different
shades ensued. Further problems were experienced with
seaming threads, often made from polyester that would
not dye, and accessories and trims such as zips, buttons
and studs, which either corroded under the alkaline salt
conditions of reactive dyeing or which stained off-shade
to the main garment.

After a couple of seasons, many of the fashion
boutiques returned to sourcing their garments through
traditional routes. It was left to some of the major retailers,
working in close cooperation with their suppliers and
established garment dyers, to develop more robust
production routes to give consistent products. This
allowed them to enjoy the benefits of flexible production,
offering a wide range of styles and colours. These joint
ventures have led to some interesting developments in
the range of garments that can be dyed, including crinkle
viscose and silk/viscose velvets with devoré designs.
Special dyeing techniques for using pigments are available
to extend the range of shades for garments usually based
on indigo, and specially formulated pigments that were
sensitive to heat or light can be exhausted onto cotton T-
shirts. Methods of producing random-pattern/tie-dye
effects have also been developed to continue to add
interest and novelty to fashion garments.

At about the same time as the move into fashion
processing, there was another revolution in the traditional
knitwear area. The sale of woollen knitwear took place
mainly in the autumn/winter period, so to keep
production going through the year, cotton knitwear for

spring and summer was developed. Although much of
the knitting technology and garment make-up was similar
to that used for wool, the dyeing procedure was different
and led to a move away from the traditional side-paddle
to the rotary dyeing machine. Techniques have now been
developed for the production of high-quality cotton
knitwear with a clean appearance, a soft handle and good
colour fastness that survives repeated domestic launder-
ing. The latest developments include the incorporation of
a small amount of an elastomeric polyester yarn to
improve the recoverability after wear and the production
of marl effects by using cotton/acrylic blended yarns. For
some of the traditional garment dyers in the Midlands, the
swing from wool to cotton has been so marked that it led
to major problems in disposing of the strongly coloured
dyehouse effluent [2].

DYEING PROCESSES

The dyeing of garments brings its own difficulties.
Important factors for the dyer to consider are adequate
penetration of dye liquor into garment seams and the
achievement of a good balance between different fabrics
and sewing threads used in garment construction. With
very few exceptions, garment processing is carried out as a
batch process with a typical lot weight of 100 to 200 kg,
although a few garments can be conveniently handled in
small sample machines. Dyeing is carried out at long
liquor ratios, typically 20:1 to 30:1, and for most fibres the
procedure closely follows that used for fabric dyeing in
terms of application conditions. Good migration of dyes,
consistent with achieving the required levels of fastness, is
essential and can limit dye selection. Cellulosic fibres
particularly need special considerations [3]; reactive dyes
that fix at higher temperatures are preferable, e.g. Procion
HE-XL (BASF) [4] and Drimarene X (Clariant) ranges. With
these dyes periods at or near the boil assist migration and
penetration before reaction with the cellulose occurs.
Extensive use is made of chemical auxiliaries specially
developed to assist wetting out and penetration, and to
prevent creasing.

If full advantage is to be taken of the flexibility of
garment dyeing, it is desirable that some of the multi-
coloured effects achieved using dyed yarn can be
replicated. Some of the classic patterns can be produced
by knitting the garments from yarns possessing com-
pletely different dyeing characteristics. For example, the
main body of the garment can be constructed of wool,
while some of the patterned areas are knitted from acrylic
yarn and others from yarn blended from wool and acrylic.
When such a garment is dyed the final garment will
contain two contrasting colours and a shade based on the
mixture of them. Similarly it is possible to get marl effects
by using a differential-dyeing yarn. This is prepared by
treating the fibre with either a dye-enhancing chemical or
a dye-resist agent and spinning a corresponding singles
yarn from it. An end of each type of yarn is then doubled
to produce a mixed yarn. By careful dye selection the
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resulting garment can be dyed to give different depths of
colour. In the extreme case the resist yarn is uncoloured,
leading to white speckles in the fabric.

Pigments can be used to colour cotton and wool
garments in conventional machinery to produce some
interesting fashion effects, particularly ‘wash-down’ looks.
The basic process involves treating the fabric with a
cationic agent, fixing it to the fibre surface under hot
alkaline conditions to develop a positive charge. Many of
the commercial pigment preparations have a net negative
charge on the finely ground particles and this results in an
attractive force to drive the pigment out of the dyebath
onto the fibre. This process is followed by a treatment with
a dispersion of a binder. The fabric is then subjected to an
enzyme wash before being dried to cure the binder.
Fastness properties are typically very good: the garments
are fast to light although washing can cause a progressive
loss in depth of shade, but this can be one of the
attractions of the process. Like indigo, the washed-off
pigment has little affinity for other fabrics so cross-staining
is not a problem. The major shortcoming is poor fastness
to rubbing, particularly wet rubbing.

DYEING MACHINERY

There are three basic types of machinery used for garment
dyeing: side-paddles, rotary machines and so-called static
machines [5]. Side-paddle machines originally had
wooden vats but they are now constructed from stainless
steel (Figure 1); they are oval in shape with a central island
formed by a perforated metal sheet. The liquor and goods
are circulated by a multivaned paddle whose axle is
situated between one of the long sides of the oval and the
central island but above the water level. Machines can
vary in capacity up to 6000 1, the paddle blades rotating at
speeds of 8-20 min™! dipping into half the depth of the
liquor. Liquor ratios are usually high, the lowest being
around 25:1.

The gentle action of the side paddle makes it ideal for
dyeing delicate garments such as wool or acrylic knitwear.
Agitation and lift are enhanced by the use of direct steam
injection to heat the bath; alternatively compressed air can

Figure 1 Side-paddle garment dyeing machine
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Figure 2 Dytex machine, manufactured by Neil and Spencer

be employed if closed coils are used. The main
disadvantage of these machines is that at the end of
processing the garments are fully impregnated with water
and they must be lifted out in this state and transferred to
centrifuges to remove most of the water prior to drying.

The first rotary machines were seen in the late 1930s
and were known as Smith drums after the US
manufacturer [6]. They had an internal cage with a side
door along the axis of the drum. These are still in use
today in some factories. Further developments were based
on dry-cleaning machinery having a front-loading door
and the ability to hydroextract by high-speed rotation of
the drum. Several companies make this type of machine
today, e.g. Flainox and Maino. Dytex machines (Figure 2)
from Neil and Spencer are still the workhorses in many
garment dyehouses but they are no longer manufactured.
Typical machines take 3000 1 of water at liquor ratios
around 15:1 or 20:1. Drum speeds up to 16 min™! are
possible and heating is usually by external heat
exchangers. Developments include three-pocket drums
with centre-shaft injection of liquor; this gives better liquor
circulation leading to lower drum speeds and better fabric
appearance. These machines are particularly suited for
processing woven garments, cotton knitwear and some
hosiery. Even short lengths of upholstery fabrics can be
successfully dyed and finished.

Static machines work on the principle of circulating the
liquor through a stationary pack of garments and have
been developed for dyeing fine hosiery, with the
advantage of preventing damage to the delicate fabric,
often containing spandex fibre. The hosiery can be
presented pre-examined and straightened in poly-
propylene bags or on trays, as with the Colorstatic from
Proll and Lohman. Cubotex, Bellini and Grandis are other
manufacturers of static machinery commonly used in
Europe and South America.

Boarding machines are discussed below under garment
finishing, but they can be converted so that relaxation,
dyeing, steam boarding and then drying of stockings on
aluminium formers can be carried out sequentially in a
single operation [7]. A solution of the dyes, usually easy-



levelling disperse dyes, is sprayed onto the feet of the
stockings and allowed to run down. The advent of tights
has resulted in few of these machines remaining in use.

The unsatisfactory results from dyeing polyester
knitwear at atmospheric temperature with carriers led to
the development of high-temperature machines such as
the Pegg Toroid and the Leemetals epicyclic paddle. These
types of machine are able to reach 130 °C, enabling level,
well-penetrated dyeing of fully fashioned polyester
knitwear to be achieved.

In common with all dyeing and finishing machinery
over the last 20 years, garment dyeing machines now have
sophisticated computerised controls attached to them. The
complete dyeing cycle, including filling the bath with a
mixture of hot and cold water, controlling the rate of
heating and cooling, dosing dyes and chemicals and
setting the machine speed, is automatically regulated,
leading to excellent reproducibility from batch to batch.

FINISHING PROCESSES

The milling and shrink-resist treatments described in
some detail above were the first finishing treatments that
were used on wool knitwear. Many other finishing agents
that are suitable for piece-dyed fabrics can similarly be
applied to garments, but because of the long liquor ratios
used it is essential that the chemicals have an affinity for
the fibre and that they exhaust from the bath. The handle
can be modified using cationic softeners and the effects
can be enhanced with silicone elastomers. A new
development is the application of durable hydrophilic
softeners; these can survive many domestic laundering
cycles and improve wearability by moisture transfer.
Fluorocarbon finishes to confer stain repellency (e.g.
Teflon) are well suited to garment application, with final
tumble drying to impart cure and durability. Biocides are
of interest, especially in hosiery applications, and many
are available, although environmental considerations are
necessary and have precluded the use of some chemical
types.

Non-iron finishes, as mentioned earlier, have been
particularly popular for cotton garments in recent times.
The application of low-formaldehyde DMDHEU-type
resins from long liquors or by spray techniques is widely
practised. Subsequent drying, pressing and curing gives
garments that meet the current requirements of high
street chain stores, particularly in respect of casual
garments. Enzyme treatment of garments is also very
effective, as garment-to-garment interaction assists the
enzymes in modifying handle and surface appearance.

Other specialist finishes include the application of
various chemicals to aid the control of body temperature.
Some work by assisting the transfer of moisture and are
aimed at activewear garments. Phase-transfer finishes in
which low-temperature waxes are encapsulated and
changed from solid to liquid or visa versa, depending on
the body temperature, to assist cooling or heat retention,
are also beginning to be evaluated. The application of

other encapsulated products, such as aromas or well-
being formulae like aloe vera, has received some interest.

FINISHING MACHINERY

Garment finishing machinery is relatively unsophisticated
compared with that used for fabrics. Pre-setting of
polyester knitwear on frames is necessary to stabilise
garment dimensions and eliminate creasing; this is carried
out in autoclaves such as those supplied by Andrews.
Similarly, nylon hosiery can be pre-set or ‘boarded” on leg-
shaped formers in bell-shaped autoclaves, such as Heliot
machines. Seam-free garments, typically produced on
Santoni knitting machines, containing a proportion of
spandex fibre, benefit from a heat treatment on body-
shaped formers to set them, and these were seen at the
1999 ITMA exhibition.

Drying was formerly carried out in large ovens, but
now tumble dryers with controllable drying cycles and
the ability to inject steam or softeners are used to deliver
garments that are fully relaxed and contain the optimum
amount of residual moisture. Radio-frequency drying is
also practised to enable the delicate hosiery processed
through static dyeing to be maintained in a snag-free state.

Post-drying processes include boarding of hosiery
using similar machinery to that for pre-setting. The
trimming to size of garments, particularly knitwear on
frames using steam beds, is still very much a black art, the
degree of press required depending on fabric, style and
customer requirements. It is extremely labour intensive
although automatic machines are available from, for
example, Monti; these tend to be used for final finishing,
often on garments made from pre-dyed yarns.

Woven garments are finished through continuous
steam tunnels (e.g. from Veit) to remove creases, and some
fabrics with high shrinkage require much care at this stage
in order to achieve the correct sizing. Ovens (as supplied
by Plaidrest) are used to cure non-iron finishes. Because
these garments often need to have the pristine
appearance of garments prepared from dyed fabric, they
are often finished by hand using steam irons.

ADVANTAGES AND DISADVANTAGES OF
GARMENT DYEING

It is interesting to ask why we bother to process garments
at all? Pre-dyed yarn for knitwear and hosiery and pre-
dyed fabric for woven goods would sometimes seem to be
an easier option. However, there are several good reasons
why garment processing is advantageous.

The traditional retailing strategy is one of careful
preparation for a fabric season, judging beforehand the
customers’ preferences for style, colour and size, and to
commit that profile to manufacture before the selling
season begins. Rarely do sales by style and colour follow the
predicted pattern throughout the selling season, sales can
be lost through non-availability as it is frequently difficult to
coordinate colour and style, and write-downs on merchan-
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dise at the end of the season can make serious inroads into
profit margins. For a retailer who knows his sales by size,
colour and style on a daily or weekly basis there is an
alternative strategy: garment dyeing allied to a flexible
manufacturing capacity that can be adjusted to accord with
the actual selling pattern of the season.

Lead times for pre-dyed yarns can be extremely long,
especially in the case of dyed wool tops, and consequently
colours need to be chosen well in advance. Whilst classic
colours are safe to produce, fashion shades are more of a
gamble. Retailers often overlook the advantages of having
a rapid response to colours that are selling well and of
holding minimal stock of shades that are selling in lesser
quantities. Starting from greige garments, a garment dyer
can typically supply goods in fast-selling colours within
two weeks. This gives the retailer a great deal of flexibility,
when he might otherwise struggle to get dyed yarn or
fabric produced in time.

Garment processing enables various special effects to be
achieved. For woollen knitwear, the procedure can be
varied to give a range of different effects, from loose, open
structures to very full felted effects. Softness and wash/
wear characteristics can be optimised by the use of varying
amounts of cationic softeners, silicone elastomers and
shrink-resist polymers. Machine-wash and tumble-dry
finishes can be achieved without impairing the handle.
Cotton can be used together with stretch polyester or
nylon to give better shape retention. One of the main
advantages of garment processing is that by the time the
garment has been in a boiling dyebath and then tumble
dried, it will have adopted its lowest energy state and will
not suffer further shrinkage under consumer washing
conditions. With woven garments, wash-down looks,
particularly popular in casual clothing, are achievable with
highlights on seamed areas.

Some of the perceived disadvantages need further
exploration. For example, smaller batch sizes could lead to
poorer colour continuity than that obtained in long
continuous fabric dyeing runs. However, automated
colour dispensing and highly sophisticated machine
controllers make this far less of an issue than it was.

Restrictions can be imposed by garment make-up. For
instance, accessories need careful choice; buttons, thread,
interlinings and zips must be able to withstand the
garment processing conditions. They also need to be
compatible with the basic fabric. Strict control of yarn in
knitting or fabric in cutting rooms is needed, as garment
processing will often highlight variations. These
restrictions really ought to be minimal if good garment
manufacturing practises exist.

THE FUTURE OF GARMENT PROCESSING

The current trend in clothing to the more casual look, even
in the office with dress-down Fridays, can only be good for
garment processing. As has been shown, casual and
distressed looks are better produced by garment process-
ing, and in some cases can only be achieved in this way.

The chain stores are looking to shorter, more frequent
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seasons to stimulate sales. Already companies such as Zara
are changing colours and styles every few weeks, and this
type of quick-response is ideally suited to garment
processing, making use of partnerships between the
garment manufacturer and the dyer. Shorter runs and
smaller batches will mean the perceived advantages of
cheaper garments made from pre-dyed fabric and yarn
will be negated.

Recent information suggests that UK retailers will be
buying more garments manufactured by low-cost
overseas suppliers, which can spend several weeks in
transit from the factory. Such a scenario will not permit a
rapid response to colour trends. However, if greige goods
can be manufactured that require minimal additional
work after garment dyeing then the advantages of cheap
manufacture and quick colour response can be harnessed.

Cheap labour will be less of an advantage when
products such as tights are manufactured on highly
automated machinery. Similarly seam-free garments are
increasing their market share and machines such as the
Santoni are being bought in large quantities. In this area,
pre-dyed yarn is the only alternative to garment dyeing
and the same arguments in favour of garment dyeing, as
outlined earlier, exist.

Even the latest developments in electronics and
information technology can be used to advantage for
garment processing. It is now possible to develop colour
palettes using the Imagemaster system, which allows
manufacturers to show ranges of new clothes on a VDU
screen without any physical garment manufacture or
dyeing having taken place [8]. Pilot quantities of selected
garments can be trialled in a few stores and the consumer
reaction analysed through the electronic point of sales
(EPOS) data. Production can then commence, using
garment processing wherever possible to replace stock
quickly as it is sold.

So, even though there is an increasing trend for garment
manufacture to go offshore, there is a future for UK
garment processing, particularly if full use is made of all the
latest developments in technology and provided that it
continues to provide innovative, fashionable garments.
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