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Abstract

Songket is a unique Malay inheritance, woven by the Malays since its beginning. Today cheap imported songket using Jacquard weaving has infiltrated its market. This paper explores the suitability of Jacquard weaving in producing songket especially the state-of-the-art Jacquard Technology . It will look at the advantages of this technique and also its limitation particularly to weaving a songket fabric. It will also discuss on the misconceptions of Jacquard weaving for songket production.
1.0 Introduction

Songket is one of the most renowned Malay inheritances which have been passed down from one generation to another. It is woven using the supplementary weft technique where gold or today any coloured threads are woven in between the base weft yarns of the background fabric. It belongs to the brocade family of textile but it has its own distinct characteristic encompassing golden intricate designs and Malay motifs.
Many are not certain on the place of origin but some believe that this songket weaving technique came from somewhere in the Cambodia-Siam region and expanded south into Pattani and finally to Kelantan and Terengganu. Nevertheless, there are others that believe the Indian traders brought songket weaving to Palembang and Jambi where it probably originated during the time of Srivijaya
. It was brought to Peninsular Malaysia through intermarriages between royal families. 

Historical sources indicated that songket production prospered under the patronage of the royal courts of the Malay Kingdoms and Sultanates in the 14th Century. By the 16th century, the use of songket had become associated with ceremonial function and as artifacts in the ceremonial exchange of gifts such as a royal wedding and as a reward for bravery and excellence of service
. Today, it is a norm for brides and grooms to dress in matching bridal attire made from songket as it gives them an aura of royal splendour. The Malay also wears it as a national and ceremonial costume as it is considered proper for guests to dress traditionally for these occasions. Beside this, Songket is also woven for furnishing fabrics such as wall decorations, cushion covers, table cloth, table runner and place mats.

In Malay Peninsula, the regions of Terengganu and Kelantan were noted for their songket weaving until today. The weaving processes are similar in most states of the Malay Peninsula and the differences between them perhaps lie in the tools used. Weaving is done on a handloom called ‘kei’ and production is very time consuming. It is normal for a weaver to take at least two weeks to produce a 2 m songket with simple motif starting from warping to weaving. Many works have also been experimented locally at improving the production and quality of songket
,
,
,
, but not many weavers and producers have pursued and explored the possibilities seriously, except one or two.
2.0 Development
There have been various attempts to promote songket and as a result the use of songket has flourished, however the productivity of songket remains the same since the beginning. In the early 1990’s however, a new mechanically woven songket-like brocade fabrics was seen infiltrating the songket market targeting the lower income group. These were believed to be mass-produced and sold at an exceptionally low price. In the early days, the motifs used are inferior compared to the local songket in terms of quality and intricacy
. Most did not even satisfy the criteria of a songket design and specifications
 but to the general public, it is very similar to songket.
Today these songket are abundant to be found in local market
. Every single one is imported and believed to be either from India, Pakistan, Indonesia and Thailand and the price is incredibly cheaper than the Malaysian songket. Lately, the motifs and designs have been improved and most people cannot differentiate them from the locally woven songket. It is believed that the Malaysian traders are the one that provide the songket motifs to these manufacturers. It is also believed that today, songket has also been imported from China.
The main reason why imported songkets are incredibly cheaper than the local songket is due to its labour, materials and production cost. The labour cost for these countries are low and the materials used are normally quite inferior. The songket is believed woven using mechanical loom equipped with Jacquard head. The rate of weaving for this machine can be in the range of 3 - 4 cm min-1 which means a piece of songket can be woven within an hour. Even the warping and other preparatory processes will only take the most a couple of days to complete.
A few years ago, Perbadanan Kemajuan Kraftangan Malaysia brought in two Jacquard looms to weave songket in Trengganu. It is a shuttle loom equipped with a double-lift double-cylinder coarse-pitch Jacquard which control shedding using cards. It uses Indian technology which employs special software for card cutting. Recently more hand looms equipped with Jacquard from Indonesia were brought in to weave songket. However the production rates are very much lower that that used in Trengganu. 

A research project was also successful in weaving songket using state-of-the-art Jaccquard. It is a collaborative work between UiTM researchers and a textile company locally
. It uses electronic Jacquard and capable of producing the fabric at a rate of about 5 to 10 m hour-1. A Jacquard design software will execute the lifting of the warp without the use of any punch card. Some innovative designs and quality are able to be accomplished using this technology.
Nevertheless, among the songket industry players, few understand what Jacquard technology has to offer. The following will give a glimpse of what Jacquard is.
 3.0 Jacquard Weaving
Jacquard is a shedding device that is used to produce figured design on fabric. It controls the lifting order of the warp yarns which means it governs the weave structure of a fabric. It is installed above a loom and control individual warp thread to produce woven design (see Figure 1). The first Jacquard was invented by Joseph Marie Jacquard in 1801 and since then there have been several developments made to improve its performance. In general there are three generations of Jacquard: the coarse-pitch, the fine-pitch and the latest is the electronic Jacquard 
The coarse-pitch Jacquard uses individual card to control the weave. Each card represents one pick insertion and it needs hundreds of card for a repeat of a design. The design is made by first drawing on a squared paper and then cutting the card with holes corresponding to which end to be lifted. The cards are then assembled together and stitched in sequence to form a chain of pattern cards (Figure 2). It can control up to a maximum of 600 ends and normally fitted on a shuttle loom that runs at around 120 rpm. Although card cutting in the earlier days are tedious, today it can be done electronically using special software and card cutter. Nevertheless, each Jacquard will require a set of cards.
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       Figure1: Jacquard on Mechanical Loom             Figure 2: Pattern Cards

The fine-pitch Jacquard also uses cards but the continuous type or termed as endless card (see Figure 3). The pitch refers to the spacing between needles and hooks that control the ends and for this Jacquard, the spacing is closer than the coarse-pitch. Hence it can control higher number of ends, the most popular being 1344 ends. It also means that bigger design repeats can be made on this machine. It is also mounted on a higher speed loom including the shuttleless type. Nevertheless, the design scanner and the automated card cutting equipment for this Jacquard are very expensive and not economical for small number of looms.
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Figure 3: Endless Pattern Card

The electronic Jacquard is the state-of-the-art shedding device which does not use card to control the ends, instead directly from a control box. Special software is needed to design, edit and control shedding operation. It has bigger design capacity and few Jacquard heads can be combined to weave up to a full width of a warp. It is normally mounted on state-of-the-art shuttleless loom with speed in excess of 500 rpm. 
3.1 Misconception

There is a misconception that Jacquard songket weaving in Malaysia threatens the livelihood of the traditional songket weavers. The threat, in reality, is not in the Jacquard technology but the traders who import songket from other countries. Technology is supposed to make our work easier and Jacquard weaving can complement the traditional songket weaving if it is used wisely. But in this case, one cannot blame the traders entirely. Due to the aggressive promotions in songket application, it created demands and new applications, for example uniforms, furnishing and wall paneling which are normally required in large volume. The question is, where do the traders can get a hold of large volume songket in a given time if the songket industry in Malaysia is still using the snail pace hand weaving?

Consistent quality is also an important factor especially for overseas market. To produce contemporary songket for apparel and fashion items requires high quality standard. This can only be guaranteed if mechanical weaving is used. Hand weaving produced a lot of defects per unit area of fabric and normally cannot satisfy export quality.
Resistance to change to new knowledge is also another hindrance that created the above misconception. Songket weaving was already established long before Jacquard technology was introduced. The songket weavers were contented with their weaving technique and most thought that it could never be woven mechanically. Hence, nobody try to use this technology to weave songket in Malaysia then. They only realized that it can be woven when imported songket started to flood the market.
Another misconception is that Jacquard loom is hard to operate and require special skill personnel to handle it. If it can be done in places like India and China, It should not be an obstacle that we cannot handle. Of course one needs formal training and this can be managed by many establishments such as Perbadanan Kraftangan, Community Colleges and Universities.
Hence it is the songket industry itself that indirectly causes the traders to import songket because large volume order with consistent quality cannot be delivered by the industry. The songket weavers especially those at industry level should have invested in Jacquard technology to cater for large volume songket demand while maintaining hand weaving for the exclusive and customized songket. 
3.2 Advantages and Disadvantages 
Jacquard has been used to weave brocade fabrics and since songket is in the family of brocade which uses supplementary weft, it also can also be woven with this technique. Nevertheless a good understanding of its potential would help a weaver to apply it to songket weaving. The followings are glimpses at the advantages and disadvantages of a Jacquard in relation to songket weaving.

Jacquard is used to control the lifting of ends in creating a weave. The higher the lifting order, the bigger will be the design. With jacquard, any design can be produced which makes ‘menyungkit’ process easier. Weaving can be continuously done without needing to stop and select the pattern which is normally done with traditional method. 

Another obvious advantage is the productivity of songket fabrics which can be increased tremendously between 1.5 to 10 pieces of songket per hour depending on the type of loom used. In addition, it can accommodate large design repeat especially with the state-of-the-art Jacquard. A design repeat of even a full width is possible with unlimited design length in the warp direction. 
Today, designing and editing of songket is made easy at a touch of a mouse. It only requires software with grids and songket ‘tekat’ can be represented by the grid as shown in Figure 4. This is very useful in speeding up a designer’s job and design storage. With traditional songket weaving and Jacquard that uses cards, storage of old designs will require ample space, but electronic jacquard can have its design in electronic storage media.  
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Figure 4: Songket Design on Grids

A ‘tekat-3’, a finer quality songket, is normally more time consuming to produce than the ‘tekat-5’ when woven by handloom. However, this makes no difference in weaving using Jacquard except that tekad-5 will have larger design but lower design repeats. Hence a finer quality weaving can be woven and the consistency in its design can guarantee very little defects compared to hand weaving. In fact, any tekat can be produced on a Jacquard loom.
Songket using handloom use a two-harness plain weave background and colour variations can only be made either vertically or horizontally by changing the colour of the warp and weft respectively. Hence it can only produce stripe and checks background. However, with jacquard, not only the above can be easily accomplished (except older looms without shuttle change), background colour at any part or shapes of the songket can be woven using other than plain weave, for example the use of 3-harness twill (See Figure 5).
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Figure 5: Slanting Colour Effect due to Changing Base Colour

Most songket design possesses long length metallic thread float at the back of the songket. This can be a nuisance especially to songket clothing and sampan. With Jacquard however, the long floats can be stitched at certain intervals making the technical back of the fabric look very neat (see Figure 6). On some designs, the positive and negative aspect of the motif can even be manipulated to produce a double face songket with ease.
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Figure 6: Neat Backing

On the negative side, the cost of investing on a loom equipped with a Jacquard is quite high. A hand loom with a Jacquard can cost around RM 50K. With the state-of-the-art Jacquard and loom, the cost can be as high as RM 1 million each. Beside the loom, one must also consider the preparatory processes to support weaving operation as well. Deciding the right Jacquard and loom is another concern in order to maximize the investment potential, hence a fairly good understanding of the capability of jacquard weaving technology is a prerequisite. 
Songket weaving using jacquard is also best used for mass-produced products because it is only economical to weave long length warp with a songket design. Small order means a waste of warp beam and pattern card preparation time and also warp installation on loom down time. Nevertheless electronic Jacquard can cater exclusive design but it has to be used on the same warp with variation in weave and weft colour and arrangement.
Mechanical loom also insert a pick for the whole width. Hence multi-metallic thread cannot be inserted in the same shed using Jacquard. Therefore songket with multi-coloured metallic thread is only limited to stripe effect when using a Jacquard. The most one can do is to hide one metallic thread behind the other and compress the weaving. However the songket produced will be heavier because the metallic threads are doubled. For a handloom this can be woven to any shape but it will take very long and intricate shedding making this type of songket extremely expensive. 
If a songket is woven using shuttleless loom, then a sewn selvedge is needed because the picks are inserted in one direction only. This will add an extra process for a ‘sampin’ but not for other application. Nevertheless songket production using shuttle loom will produce a neater selvedge than a handloom due to fairly steady tensioning of the picks.
4.0 Conclusions
Songket is a Malay heritage and should be confined and safeguard to be produced only in our country. It will need cooperations from many agencies including the Government to protect this heritage. For example, a special tax, similar to that of Javanese batik, can be imposed on imported songket so that local songket including those produced on mechanical loom can flourish. 
Mechanisation of songket is not to flood the market with quality long-yardage songket, but rather in responding to high fashion and interior decoration needs which requires fast delivery time. Hence bulk and long yardage production of songket should be given the opportunity to prosper using Jacquard technology, without disrupting the exclusive and customized hand-woven songket market. 
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