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Exolana.tor:r notes 

References to dollars($) a.re to Jnited Sta.t~s dollars, unless 

otherwise stated. 

References to "pounds" (£) a.re to pounds sterling, unless otherwise 

stated. 

TID ret·ers to the Textile !ndustry Division. 

The designations employed and the presentation of the material in this 

document do not imply the expression of any opinion whatsoever on the pa.rt 

of the Secretariat of the United Nations concerning the legal status of any 

country, territory, city or area. or of its authorities, or concerning the 

delimitation of its frontiers or bound.2.ries. 

Mention of firm names and commercial products does not imply the endorse­

m-mt of the United Nations Industrial Development Organization ( UNIJJO). 
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ABSTRACT 

·rh.e Government of Thailand requested assistance f~ora the United 

Nations De7elopment Programme (UNDP) ilith setting up a textile mitting 

laoora.tory. Accordingly, a knitting expert was sent to Tha::..land for one 

year from 2 June 1978. The United Nations Industrial Development 

Organization (UNiro) was the executing agency. 

The iuties of the expert were to ad.vise and assist in the planning, 

organization and development of a textile knitting laboratory. Specifically, 

to: 

(a) Assist in carrying out extension programmes that aim a.t 
improving t~e k:ni tting expertise of locally produced textiles; 

(b) Train counterpart·personnel; 

(c) Prepare a fjnal r 0 ,ort, setting out the findings of the mission 
and his recommendations to the Government on further action to be taken. 

The recommendations were: 

1. Staff should be further educated and trained a.broad, if 

necessar:r• ----- --- - -- _ 

2. Additional ma.chinery should be obtained. 

3. When sufficient·~l~fi~dstaff are available, regu.lar visits 

should be :na.d.e to the ~rarious knitting mills • 
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Il!TRODUCTION 

The '.1overnment of Thailand :-equested assistance f::-o;n -::he United Na.tic· . .s 

Je•relopment Programme (UNDP) with 3e:,ting up a. textile knitting laboratory. 

Accoriingly, a knitting. expert was .3ent to Thailand for one year from 2 june 

1978. The United Nations Industrial Development Organization (UNIDO) was 

the axecuting agency. 

The duties of the expert were to ad.vise a.nd assist in the planning, 

organization and development of a textile knitting laboratorJ. Specif~cally, 

to: 

(a) Assist in carrying out extension pro~es that aim at improving 
the knitting expertise of locally produced.-textilesr; 

(b) Train counterpart personnel; 

(c) Prepare a final report, setting out the findings of the mission and 
his recommendations to the Government on further action to 'oe taken. 

The original job description was changed. Among other things it was 

dec~_Q.ed to write, and give, an internal course for the knitting sta.ff at the 

Textile Industry Division (TID) (annex I). 

This course will form a. basis for a. more thorough ,:,curse for the 

training of Thai nationals ena~ling them to replace foreign textile technicians 

at present running the technical side of the Thai knitting ind.ustrJ. 

Nine factories were visited, selected at random, to get a picture o: the 

knitting industr/ as a whole. Reports of these Visits are given on standard. 

visits forms (annez II) • 

The additional machinery and equipment necessary for the knitting 

departm:!nt to carry out sufficient tra;.ning is listed separa.t.el:r in the report. 

At present, the knittin~ ~epartment is not equipped to carr-1 out any valuable 

training of -:.echnical personnel. Neither is.the prei:;ent .3taff ~ufficiently 

k.~owledgeabla jO train others. 
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I. FilmINGS 

The success that knitting firms in Hong Kong and the :iepubL.c .of 

Korea have ha.d. l!a.s ma.de it difficult for them to obtain the necessaI"'J 

work-force for t'\trther expansion within their own borders and several firms 

have therefore established knitting mills in Tha.ila.nd. where the necessary 

work-force is available. However Thailand, not having the educational 

establishments necessary to tra.in knitting technologists, ha.s been unable ·;ji 

to supply the technical management for these foreign firms and has only 

been able to f'tlrnish labourers. 

First, the dependency on foreign management creates insecurity; 

secondly, higher wages ha.ve to be paid to the technical staff to encourage 

them to live a.way frora home, ~ch influences· the c.ost of products. Another 

fac~or is that in cases where the profit margin is low in the knitting setter, 

the danger exists that the subsid.il\ries in Thailand may have to close unless 

they can carry 'On production natio~ly. !t would be good for Thailand, 

to produce its own .textiles, and therefO'l'e the Government of Thailand has 

established a textile establishment at Soi IQuay Nam Tai, Bangkok.. 

Commonly used laiitting machinery has already been installed' for training 

purposes. 

Recommend.atio~ for additional machinery and laboratory equipment ~re 

given i~ annexes III and DT. 

To get a picture_of_~he existing knitting industry in Thailand, a number 

of factories, selectbi a~ ra.ndom, were visited. These .were well run in nearly 

eve'!"'.f case. The presence of foreign technical staff was verJ much ~n evidence. 

The quality of the goods and the modern machinery were S".i.rpri::;ingly high. It 

is therefore not so much ~aising the standard of the products as of maintaining 

present sta.niard.s that will be the main task in the future when the foreign 

ataff are replaced by nationals. 

The quality of the products was scrupulo1.1sly adhered to in everJ factoI"'J 

visited, a.nd most establisrments had their own well-equipped quality control 

laborai:tories to secure a.nd maintain.standards. Most ~rmentJ produced were 

not of the factories• own design and origin, b~t were copied to the purchasers• 

designs. This of course makes ~he question of quality control easier as 

factories recei-re exa.ct specifications tiiat can be followed. 

l 
I 
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Mo.-:>t of ~he goods inspected. were in the higher price cla~~ -md export 

was ma.inly to developed countries such a~ Canad.a., Scandinavia and the 

United States of • .Werica. One fim had. an export rate of 30 per cent a.nd 

had e'Ten, a.t times, exported its entire production. l'his in itself indicai:es 

that production is of the highest sta.nda.rd. another factor verifying this 

was the claim that the customers seldom varied. 

To maintain the high technical stand.a.rd of the staff ilil.l therefore ·oe 

the ma.in task for 'ttl.e Thai Knitting Industry in the coming future. 

Training of technical sta.:'f 

Before visiting the various mills it was decided to plan and carI"J out 

the trainin8 of mechanics from interested factories. A training programme was 

planned and partly written, but when the low.standard of technical,la:l.owledge 

of the staff at TID was learned, this plan was abolished and an internal 

course for the staff of the TID lal~tting depar.rtment decided upon (a.nnex I). 

Because of the lack of English, communi.cations between the staff and the 

experts were extremely difficult. Another problem of practical trad.ning was 

that only one of the machines was suitable for training ptirposes. The other 

machines either la.eked needles or parts, and the yarns were either unsuitable 

or lacking. These matters have been or are bei~g rectified. 

~o circular ma.cnines have since been installed. However, their use having 

been discontinued in production, they are unsuitable for training ptirposes 

except to their working principle and to teach machine maintenance, cam 

setting etc. The remaining machines can be put in working order ~hen needles 

and yarns become available. 

The planned course was consequently based on teaching on raw materials 

and theoretical training. 

~he training of technicians from the industry according to the present 

level of technical knowledge cannot ,be recommended. 

It is fa.r better that selected staff, ~wo technicians for ea.ch type 

Of ~tting· twa.rp a.nd W~ft) be thoroughly trained a.oroa.i before any knitting 

course is underta.kbn at TID. ~ 

~~~polytechnics in England have oeen approached and a.re ~illing to give 

a thorough training in these ;wo subjec~s; the only ~ondition being that ;he 

students• krlowledge of English oe good enough to foll.ow the course and not 

namper o~her students. 

.. 
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If the cost of sending studen~s to England is too high: i~ would be 

advisable "to reduce the number r;,f :nachines to be purchased to a. :ninimum, and 

choose ~he :ti.nd of :nacnines obser'red during our fictory 7isits (annex 7) • 

at least one rDa:chine rnanufac~urer (:Mayer a.nd Cie, Federal .3.epublic of 

Germany) can offer fully reconditioned ma.chines at g-P~~ly reduced prices. 

These machines should be quite satisfacto:'"Y for the knitting section a.nd 

reduce costs consider~bly. 

• 
4~though the k:nitting room at TID appears adequate, the floor should be 

sealed to prevent dust and sand from the flo1.Jr settiiug .on yam and ma.chine 

parts thus ca.using knitting faults and possible damcLga to machine parts. 

Proper yaru storage facilities should also be ma.de available. 

Higher education recommended for the staff 

Because of the lJw state of textile knowledge among the present TID 

technical staff, they cannot be expected to train either top or mid'd.le 

management for the industry to enable them to replace the foreign staff 

presently ~inning the technical side of the knitting factories. The sho~~ 

course prepared by the expert will only give a foundation for further 

education. The purchase .of new ma.chines should therefore be kept to a 

:ninimum a.nd a:ny capital available should be s~ent upon further education a.broad 

a.t reputable 1educational establishments for the k:ni tting industr'J. \ 

Hinkley College of Ftlrther Fducation, Leicfl., England, ha.s offered to 

prepare. a:nd carry out a.n eight-week course on weft knitting especially for 

the staff. At 35 hours per week this will give 280 hours of tuition. 

Normally,, sueh a course lasts 900 hours but by creating a. special course the 

necessary knowledge could be taught within the suggested 280 hours. The fee 

would be t.750 per stud.ent up to a. maximum of 10. However two students should 

be sufficient for TID. In a.d.dition, materials would cost £50 per studeni 

and a further £50 each for tools and overalls. Living expenses would amount to 

approximately £50 per week ea.ch and the return air fare is $792. The total 

costs therefore ahoUldbe approximately £1,692 per st..!.dent, £6, 768 for all 

four. The Huddersfield Polytechnic ha.s agr~ed to a similar cours~ for two 

warp mitters; the exact costs have not been gi7en but can be expected to 

be of~ similar amount. 
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Ho~sing, living a.nd transport costs have been omitted a.nd should oe 

taken into consideration when deciding upon such arrangements. 

As -Yhe number of staff is minimal and the manager of the km. tting 

department has only a limited time left before his contract runs out, and 

does not wish. to prolong it, it is ·J'i.tal that the continuation of staffing 

be considered. To leave the iepartment withou~ top management is not feas~ble 

after it has startea. educational courses, and this should be discussed by top 

management at the earliest oppor"tunity. Furthermore, it is essential_ that 

job descriptions for the ·.ra.r~ous employees be established so that the knitting 

department can be brought up to a reasonable standard. and responsibilifies 

for the various functions established. 

At present, the department appears to be run in an undisciplined 

manner. As the director is extremely pressed in his work, it is important 

that he has a staff he can reliy upon, and it is suggested that a works 

manager _b~-~mp~ofed~w-~~~ ~U.th.o_!it?:_ o_!er a.Ll the differeri.t departments. This 

will take the pressure off the managin.c; ~irector and ensure that the various 

departments are under control and ca.r~..ng out their functions in a 

satisfactory ma.nner. 

Furthermore, an assistant to the ma..na.ging director would ease his 

work-load, and problems that at present need attention could be solved by 

the assistant and only in special casP.s be brought to the attention of the 

managing dir.ecto~. 



II. RECOMMENDATIONS 

m:nph::.$is should be fi!'S"t on the education of the staff rather <::han on 

the·purcha.se of too :na.ny ma.chines. It is important that the wages of the 

teaching staff are attractive enough to ~revent them leaving private industry 

the moment their contract is up~ Notice of leaving the institute giyen by 

teaching staff'should be longer to enable management to get replacements 

without too long a break. 

Technicians from various factories should not be taken on before TID 

staff has been given a. thorough training a.long the lines recommended. One 

or possibly two candidates should be selected to train for full degrees in 

textiles at reputable polytechnics a.broad so that TID can gradually be 

built up to a level equal to textile colleges a.broad. Such candidates, if 

selected for degree courses, must have an educational background acceptable 

to whichever polytechnic they enter. 

Polytechnics in a.n English-speaking countrJ suui..-J be chosen as 

English is a. compulsory subject at high school in Thailand. However, it 

is advisable that candidates sit a.n examination in English before being 

selected so that they can get the f'ull benefit of their education a.broad. 

Several poly.echnics speciali~e in knitting a.nd it is to be preferred 

that the candidates should get their education at these polytechnics rather 

than universities with a more academic attitude to textile research. 

Additional machinery 

The following instruments have been budgeted for and ordered: 

one ~1a.shing-maChlrie 
- - -

One cou~se length tester 

One yarn friction meter 

Total 

SUS 
9,842.50 

639.30 
2,903.50 

13 ,385 .ao 

The following :.aiitting machines are suggested: 

One mini jacquard 1oubl:. jersey machine (the prices can only oe stated 

approx:.ma.";ely iue ~o i~lation s.nd the fact that TID, being a non-pro fl tmaking 



establishment, will benefit from iiscounts that have to be negotiated) 

price a~proximately $US 30,555. 

In addition, some ::ta.king-up :na.chinery should be installed.. ·i1ID 

already has a.n overlock :nachine, and it is suggested that the following 

sewing machines be purchased: 

-~~ (approximately) 

One flatlock machine 5,000 
Chain-stitch machine 1,000 

Electric strength-olBaenand-cun-er --2,_,..,.,0"00,......_ __ ~--

Total cost of extra machinery is estimated at--~~ 97,210. This amount 

d.nes not include the above sum of SUS 13,385.80 already budgeted fir. 

Visit~. 

When suffic~ent qualified _ ,aff are available, ·regular visits should 

be made to the varicus knitting mills so that TID can assist in solving any~ 

problems they may encounter and keep the various factories informed on 

fabrics and machinery. 

This will make the industry take a. positive interest in TID and give 

TID knowledge on the various problems the industry encounters and possibly 

enable TID to give advice from experience gained during visits to other 

facto:-i-es. 

Problems encounter·~d during such visits shc1lld be recorded on the visit 

form (annex II) a.nd where action has to be taken, the person best 3Uited to 

solve the problem should b~ notified so Ghat he can take the appropriate 

action to put matters right. 

' 



Annex I 

A SHORT COURSE IN KNITTING roR THE KNITTING DEPAR'IMENT OF THE l1ID 

I·ne subjects d.ealt with il.! the short knitting course given by the 

expert were: 

1. Raw materials and their properties. 

2. The •ra.rious types of knitting ma.chines and the fa.bric they make. 

3. Needle types a.s used in the 7arious knitting ma.chines. 

4. Knitting principles. 

5. Ma.chine gauge yarn count relationship. 

6. Difference between single and double jersey fabrics. 

7. Various jacquard. knitting principles. 

8. Fa.bric quality requirgments. 

9. Knitting faults; reasons and remedies. 

10. Ma.chine maintenance and practical knitting. 

A time~able has been fixed for ea.ch subject. 

Jacquard. patterning 

Jacquard is a. term given to fabrics other than plain ri~, plain jersey 

a.nd. plain interlock. There a.re so many types of jacquard. that the less 

important one will be men+ioned only briefly. 

Jacquard knitting on flat knitting m.~chines 

Flat knitting machines are normally fairly simple in construction and 

a.re the forerunnerr,i to the many different and complicated types of circular 

knitting r ... chines 

?la.t knitting ma.chines offer scope for patterns with knit, tuck and 

miss designs made on double needle beds. Most machines offer a. combination of 

all three which is obtained by changing the clearing cam to where the latch 

of the needle rises to a height where the old loops either slip below it or 

remain on the latch for one or more consecutive knitting courses. Often this 

is combined with feedercha.nge carrying different colours. ln ~his manner a 

blister or "tub-~le" ~esign can be obtained in different colour combinations. 

The number of tuck loops applied in the hook of the needle l.re li:ii:tetl 

nor:na.lly <::o three, to preven•.: needle damage a.nd yarn breakage. Thia type of 

iesign i3 commonly used in child.ren•s .jumpers and cardigans. 
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The ~as~ common type of iesign on these flat machines is tucking and 

~lea.ring after each course on both needle beds, termed :Ull cardigan stitch: 

or one bed. onl~r car:-ies out tucking, which iesign is called half ~ardiga.n. 

As most of these machines have a racking mechanism, i.e., one needle bed 

can be moved sideways (normally· one needle space at a time) which produces 

a zig-zag pattern. When racking, the number of courses in tuck position must 

be reduced to prevent extra 2train on yarn an~ needles. Patterning of this type 

is used !Ila.inly in course gauge garments. These machines a.re popular in the 

cottage industry as many of them are hand-operated and require no electric 

power. Tae coarser types are of little or no interest in the Thai domestic 

market but offer possibilities for the export market. 

A large IIUmber of these machines, with attachments for automatic welts, 

a.re in use all over the world and to break into this market would mean new 

types of yarns being employed (may be silk mixed with other types of ya.ms) 

which would be unique to Thailand and should be encouraged. 

Trae jacquard on flat knitting machines 

The above method is the simplest form of ma.king jacquard design on flat 

knitting machines. A more typical jacquard flat knitting machine is the one 

that has a lever under ea.ch needle. Metal strips with punched holes decide 

whether the needles are to knit or non-knit. 

either forwa.i-ds ar backwards for each course. 

These metal atrips can be moved 

The machine will produce 

jacquard patterns either with "birds eye" backing or striped backing as found 

on the more modern circular jacquard machines. The needles a.re reselected 

after ea.ch knitted course. 

Reasonably large coloured patterns or configurations can be made. 

However, ~he relatively slow production of this :na.chine ha.s reduced its 

popularity as faster producing circular jacquard. ma.chines with a large number 

of feeders have come into use. For long runs of a particular design, the 

ma.chine still has its uses as the steel cards a.re 7irtually e•1erlasting. 

A great advantage of flat jacquard. ma.chines is that the wiith can be 

altered to suit the garment to be produced and thus reduce ~he problem of 

knitted waste that circular :nachines inevitably produce. The capital outlay 

of ~hese ma.chines alao compares favourably with thei ... 1 circular counterparts a.nd 

~~ev should not oe iisca.rded a.s ~utmoded as they could lay the foundation for 

co~+,a..ge industries in outl;ring ~rea.s if ~he right yarns and designs a~e choosen. 



rhere 3.re other types of fla.t mi.tting machines a.ale ~o :;:irociuce trie 

jacquard iesigns, out with their relatively slow production rate they have lost 

out -<;o ;;he circular jacquard :na.chine. 

The simplest foI'!!l for circular jacquard designing ices not require any 

special mechanism at all; a.n ordinary interlock ma.chine offers a. 7ariety of 

patterns by the use of high a.nd low butt neerl.les, selecti'le needle la.yout, 

and ma.nipula.tion with various yarn colours at various feeders, or a. 

combination of them a.11. 

Reference to jacquard ma.chines usually means machines with special 

attachments that interact with the needles by various means to alter the 

stitches to form patterns. To start with, these pattern mechanisms were 

ma.inly applied to single jersey sinkerwheel ma.chines using spring needles. 

Pattern drums containing pressing sin:,ers set out according to design would 

either press a. needle off the yam from its previous course or retain it to 

form tuck stitches. Other types of spring needle machine~ ha.d. a mechanism 

that moved the tip of one needle in alignment with its neighbour so that the 

two nee~les formed-one loop together. However, these ma.chines have now given 

way to the many other types of pattern devices on machines that off ar higher 

speed, a larger number of feeders a.nd more versatile design possibilities. 

The main interest in jacquard knitting today is in iouble jersey or 

ma.chines using two sets of needles, of which there a.re three main types: 

(a.) Purl machines, which use double-headed needles and superimposed 
0ylinders. On these ma.chines the designs a.re obtained by transferring 
selected needles from one cylinder to another. This method is common in both 
large diameter ma.chines, but are more common in smaller diameter ma.chines 
for rnen•s socks; 

(b) The stationary cylinder type, which operates with punched films 
acting though jaC'ks onto the needles. The films a.re spaced round the machine 
to cover all the needles. These ma.chines offer lar~e pattern area.s only 
limited by the length of the film ~ney can ac~ommodate. 

However as revolving camboxes mea.ns that the yarn cr~el on top of the 
ma.chine rotates as well, there j.s s. limit to the weight of yarn the ma.chine 
can accommodate 3.nd this type of revol'lihg cambox machine is new obsolete 
iespi te its a.ttra.cti-re pattern scope. Nowadays this :nachine is used ma.inly 
in 14 gauge for sportswear bui; also, to a certain extent, in the production of 
swimWear where Lycra. is incorporated into the structure for form stability 
and figure controll; 

(c) The revolving cylinder a.nd dial tJPe,which of!'ers s. great ,,ariety 
of patterns. Some of these :::a.chinas a.ct t:1ro1l.gh pattern -.-;heels iirectly onto 
the needles. These pattern wheels can oe posi tii1ely iri'len by gears 1inder the 
-11heels, 'out more commonly the needle out ts on "he ma.chine aci; a.s ~he iriving 
:or~e. 
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Some· ~c~i~es- use peg drums acting on needle jack butts. There a.re 

~ar too many types to go into detail. Others use continuous films Nith 

;nmched holes ·r1hich ie~ermine i;he movement of the !leed.les and :-1hen :.t 

should knit or remain inactive. Such a ma.chine offers a large pattern area 

and was maybe the most versatile pattern double jersey machine until __ _ 

superseded by electronic !Ili:lchines. 

Electronic·machines offer virtually unlimited patterns a.nd were 

heralded a.s the machine of the future. However, because of the many 

complications that a.rose in its construction, its complexity and high cost 

it did not revolutionize machine building, as had been anticipated. The fact 

that electronics were a.lien to the knitters and mechanics and added to their 

tasks did not help either. To the machine builders, the costs in developing 

the machine was, in some cases, ruinous and that it was introduced a.t a. time 

when the economic. clillia:te• was <i.eteriorating did-ncita.dd -to--fts- popula.rl. ~- - - ----· - ------- - --- ---- -- --------- ~- --- ·----

Jacquard machines with inserted manually filled bits 
···------------------- --~-- ---

The simpler type of ma.chines using tapered pattern wheels, is already 

inst.a.lled a.t TID. It is very common in the knitting industry for various 

_ ~ea.~~ns. __ Fir~_"!'.! su_c!J:_lllCl.~?-~es a.re simple in construction and when correctly 

sei; and run, ca.use little trouble in production. They have their limitations 

in as :nuch a.s the size of pattern wheel is limited, giving· a limited scope 

of.design. They are based on spirally constructed designs but with skilled 

designing the pattern scope can be increased. The design mechanism operates 

by an inclined wheel placed under each feeder.that contains slots corresponding 

to the gauge of the ma.chine. In these slots there are "bi tts" that can have two -­

different positions; when forward, the bitts will come into contact with the 

needle butts as the machine rotates and the needle will rise with the inclined 

wheel to a knitting position enabling a loop to be formed: when backward or 

in a.n inac°ti're position, the needle butt will bypass the needle raising ~he 

cam and thus ma.king a ::.lon-!mit. The dia.l ca.ms are set in a. "birds-eye" 

position so that they knit or non-knit according to the number of colours 

used. This leaves the back of the fabric in a spotted pattern and the actual 

design appears on the front only. 
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:ibere ~he number of slots in ~he pattern wheel corresponds to the number 

of needlas in the cylinder of the :na.chine, small and geometric iesigns ca.~ oe 

~ade. "tlhere there are a larger or smaller number ~f slots in the pattarn 

wheel, so that there is no correspondence wLh the number of ne 0 tiles in the 

cylinder, a. common multiplier :rm.st be used to get a repeat in the design. 

When designing patterns other than blister designs, more colours than 

one are used to obtain the pattern. If, for example, three colours are used 

in the design, it will take three feeders to complete the number of courses 

required; one for each colcur. Other pattern mechanisms use disr.s on the 

sam~~=:.=.c.l.....l-e--~accor:iMJoddte the i:attern.ed._need.le selection. The discs may 

be inclinea:-- so-tnat the 11 -tee~engagewiTii~ ana-11rt-;--the needle butts in the 

same way as inserted bits, or they may lay in a horizontal plane and select 

the needles through needle jacks placed under each cylinder needle. 

Warp knitting 

Unlike weft knitting where each needle in the machine receives its yarn 

in turn from the same cone as the ma.chine revolves, on the warp knitting 

ma.chine ea.ch needle receives separate yarns so that the fa.bric is constructed 

from separate ~ws of wales a.nd the ends of the yarns are given a. sideways 

movement to combine them. This movement is called overlap, and as the guides 

move a.round their adjacent needle, the courses a.re bound together to form the 

fabric. 

Usually a warp lmitting ma.chine works with more than one guide bar. The 

front bar makes its movement different from the back bar. The yarns a.re bound 

together by wra.ppi·.ig them around different needles at different courses forming 

an underla.p. The size and direction of the underlaps a.re the governing fa~tor 

in determining the fa.bric structure. 

If the overlap is increased the small a.mount of ya-rn wrapped around the 

needles will have to make two or ~ore loops, and since only the loop nearest 

the guide will ha.ve access to the Wr3.p beam, it i~ seldom that overlapping 

takes place over more than one needle. The 1.Ulderlap is therefore the deciding 

factor in fa.bric structure ~nd some for.n of notation must be used in order to 

record. the movements of the guides ·11hen designing ,iifferent fabrics. 
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Designing or notation :nust be depicted. on point pa.per ma.king it possiole 

~o translate the pattern in terms of 5\lide bar threading when constricting ~he 

pattern-chain sequence ";hat e11entually will :or!!l the fa.bric. On +.his paper 

iots a.re placed a.t equal iistances, a.nd a horizontal line of dots will 

represent the needles or needle bar; each row of dots therefore represents 

the different courses that form the fabric. 7ertic~l dots represent the 

wales contained in the fa.bric. Working up the paper from the bottom to top 

for each successive course, the path of each gu..;.de is shown by drawing a. line 

around ";he dots as if looking down a.t the needle from above. If a line is 

drawn for each threaded guiJ.e, the design of the fa.bric may be built up. 

Warp lmitting machines a.re basically of two main types producing the 

same types of fabrics, the difference being that one uses spring needles and 

the other compound n.eedles. 

The spring need.le type has been in use for a. vecy long time, whereas the 

compound. needle type dates back to just after the Second World War. 

Although ther~ is a. third type of warp lmitting ma.chine, the simp:.ex, 

this has •.rirtua.lly disappeared from the market and is of only academic interest 

in this course. It utiJ.izes spring needles and bobbins or small beams that 

rotate a.round the macb.1.ne whereas the usual warp lmi tting machine has 

stationacy beams; t 11e numbe~~va:rtes according to the number of guide bars on 

the loom which 'Tari es usually from two to four; two bar fabrics being the most 

popular. 

Although the compound needle warp loom may be expensive to purchase, its 

construction allows for: the use of spun yarn to be lmitted on the W&I1J knitting 

principle far faater a.nd with far fewer faults than achieved with spring needle 

warp looms. 

Virtually all warp knitting ma.chines operate with two or more sets of 

yarns a.lth~ugh knitting with one set is :ea.sible. Single-bar fabrics are 

usually ~nstah1e in construction whereas two or more guideaar !a.~rics can 

give fabric of great stability. 

For standa.ri fabrics, the yarn comes ready ~arped, i.e. wound on to 

beams with the desired ends Jf yarns required for each beam. The yarns a.re 

then threaded by hand through the guides from left to right before knitting 

can commence. In most cases, the yarns are passed through a point bar which 

separates all ~he indi~ridual ends and ensures that the correc't rela.ti7e 

l 
I 
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,;:>ositions are retained throughout the length of ~he ~arp, 3.lld also tha~ ~he 

threads are led away f::-om any fric~ion points tl~y JJay come into contact ~i~h 
on the ::::iac.hines. Tension rails or springs are provided :Or ;:ac:~ set .)f threads 

and the excess of yarn that becomes available at various stages of each l<:ni~tin5 
cycle. 

There are "wo methods by which the yarns are delivered to the ~tting 
head: 

(a) Negative, where the warp beams are iragged foI".r1ard a.ccording 
to yarn. demand from the needles; 

(b) Positive, where the yarn beams are positively driven at the speed 
needed for each loop. 

Spring needle warp looms 

The knitting elements of the warp loom using spring needles consist of: 
Spring needles mounted in leads 

Sinkers mounted in leads 

Guide bars 

Presser bar 

'rhe actual knitting cycle is: 

1. The sinkers are in a forward position and the tipc::c of the needles are 
level with the guides which are in their for..ra.rd position. The 

- - ---;;re-sser oar is a.r rest- or cackWardS-;-- -

2. 'The needle oars remain as before while the guide bars sew a.round the 
needles. 

~.The _nee_4le_ba,!'_~t~~s~_.to clear its yarn. 

4-The needle bars move downwards to a pressing position. 

5.The presser bar moves forwards closing the beards of the needles. 

6. ':·he old loop is cleared and the sinker bar moves back to what is called 
its "landing" position. 

7. The sinker bar then moves to_t3_rd'ar.is a.rid t:ie ~-.:iocE.rig..0ver or ·.md.erlap 
is formed. 

l 
' 



:~amnounci need.le :iarp Qi "t"ting :nachi!le 

In ~he compound needle warp loom there is no need for a presser bar 

iur~ng ~he loop :ormation "'-iut the needle :nust have an arra.ngemen~ whereby it 

~an open a.nci close. This is called a tongue-bar. 

Rash.el ma.chines 

The term Rash.el is applied to most types of warp knitting :nachines 

using latch needles, which, to a. great extent, are used with single guide 

bars. 

Most Rash.el ma.chines can be used for the production cf bearded needle 

ma.chines, but due to their slow running speed a.nd. their coarser gauge they 

a.re not used in competition with warp knitting ma.chines. Rash.el ma.chines 

a.re therefore used a.lmost exclusively on fancy fabrics containing effects that 

cannot easily be reproduced on bearded needle ma.chines. 

The Rash.el ma.chine is commonly used, with one needle bed. for a.l.l-over 

banded la~es, curtain nets, elasti~ nets for corsetry,o~t~r wear fabrics, 

hairnets and such because they normally process more guide bars than the 

conventioml warp knitting ma.chine. WhF...11 two needle bars a.re used. the 

Rash.el machine often comes in direct competition with faster produci?Jg double 

jersey machines, but they do a.t the same time often scope for specialized 

fabrics. Unfortunately, this is too specialized a fieli to gjJ into detail 

-- - here-.- ----- --

The Rash.el machine also plays a.n important role in the production of 

carpets and should not be considered. a. ma.chine of no importance. 

Machine gauges and ga.uge/ya-:rn count relationshiR 

Variations in gauges of weft i<nitting ma.chines are wide. Generally they 

:-a.nge from as few a.s Z'h needles to the inch up to 22 and even higher. Al though 

~achines coarser than 2'h needles to the inch are seldom seen for flat and 

half hose ma.chines, rib and double knit ma.chines .the range ~raries from 5 io 22 

~eedles to the inch as a rule. For single Jersey the gauge is much finer and 

intarlock :na.chines use finer gauges, usually 26 needles to the inch, jut 

-:hese a.r~ less common !or outer wear fabrics unless they are intended. for 

:;rinting. 
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'!'he 'Ter'J coarse gauge ma.chines a.re only- of academic inte::-est in 

·:iha.iland a.nd :irst the ma.chine gauges most commo~ to the country a.re 

iiscussed.. 

To la.y iown firm rul:s for the exact gauge of each ma.chine is not 

possible for varicus reasons; the pattern may consist Of thick and thin ya.r!lS 

tha.t !Ila.~ combine continuous filament yarns with spun yarns and the stitch 

·ra.ria.tion in special patterns may - ~re variation i1 yarn thickness. 

However, general rules for yarn counts in relation to va~ious ca.chine types 

and gauges a.re: 

Flat and circular rib ma.chines and interlocks 

Gauge Cotton count 

6 4'h 
7 5 

10 8 

12 12 

14 14 

16 16 

18 20 

20 30 

22 36 

26 50 

When using polyester and.polyamide yarns on interlock and jacquard 

ma.chines in the usual gauges starting from rn~. the de_n~e~- ~ge var] ~s -r-rom 

100 ~o 150. 

On a. straight bar of the fully-fashioned type it is nonna.l to refer to 

the worsted count. A general rule for these types of ma.chines is: 

Gauge 

12 

15 
18 

21 

24 

30 
36 
J.Q 

Worsted count 

4 

5~ 

7 
10 

25 
30 
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On sinker wheel :na.chines (French circu~ar) again it is usual to use 

the term worsted count. The machines themsel'les have a. number of gauges but 

~he term of the gauge is gi'len a.s fine or coarse. For a. 26 gauge fine 2/50• s 

worsted count would 

would be the commo11 

Ga:J!S:e 

6 

7 
10 

12 

14 

16 

18 

20 

22 

26 

be used 

counts. 

and fan a 22 gauge coarse 2/20•s worsted count 

For plain web machines the common counts a.re: 

Worsted count 

4-1h 

5 
8 

12 

14 

18 

24 

30 

36 

50 

The term gauge varies also according to the various types of machines. 

A 20 gauge interlock machine has 20 needles in one inch of circumference. On 

a fully-fashioned ma.chine the gauge is the number of needles to 1~ inches of 

the needle bar. Other ma.chines, suck as the flat knitting ma.chine, the 

gauge is the number of needles to the inch. For warp and Rashel ma.chines a 

~.rariety of d~niers are used according to pattern and construction. The most 

common denier on a. 28 gauge warp loom is 60, but it is impossible to state a. 

rule as the constructions vary so much and the ma.chine gauge must also be 

taken into account. Another factor of the yarn/ count rela.ti:inship is that, as 

a rule, a spring needle can normally accommodate coarser ya.ms tha.n a latch 

needle. 

B's.bric guali ~;r requirements 

In texti:es, fashion is the overriding factor in most cases; fortunately 

it can often be combined with quality. Fabrics that a.re prone to snagging 

and pilling should be a.~oided. Dyed yarns must meet fastness requirements of 

washing, rubbing, perspiration, light etc. Other important factors are 

stability to ~ashing, shrinkage, shape retention and wear, garments should not 

wear out before ~heir ~xpected lifetime. 



Although garments 'Ila.de from polyester and ~olyamide will no~lly meet 

ohese requirements provided that correct heat settings and dyestuffs are us~d, 

incorrect designing can result in both snagging and filamenta.tion ~f ~he 

garments rendering them 1msuita.ble for wear. 

For natural fibres, however, there a:e many problems. Most natural 

yarns will shrink after washing, the amount, however, ca.n be controlled to a 

certain degree by choice of structure, tightness of the knitted loops and 

correct tension when knitting. Provided that these criteria. are met with, 

finishers have great help in the many chemicals that a.re now available and 

also mecha.u.cal devices to relax the fabrics and garments reducing their 

shrinkage potential. 

Shortcuts to reduce quality (even if it may increase profit) will have 

repercussions for the producer. Customers demand quality a.nd in such a 

competitive industry as textiles, poor quality ca.n mean ruin for the producer. 

Knitting faults a.nd remedies 

. __ The knitters- matn- headache is faulty fabrics. A modern knitting machine 

!las-iio __ ma.ny ·~i~~~m safety !evices tha.t, :.r __ the -:na.c~fne_ i~ ~r~per_I!~~~ct, --· 
-- the fa.ult rate can be.kept· 1ow a.lth•Y.igh some faults Will occur. TO go- fritcf 

these in a co1.ll'se of thi3 nature is impossible, only genera.Cpri:iciples can--

:.e riealt with. 

1. ·Follow the manufacturers manual, which will aid in preventing f~ults 

a.nd prolong the life of the machine and its various pa.rt s. 

2. Oil the machine frequently but sparingly. 

3. Keep the machine clean and free for fluff and lint • 

4. Do not try to use needles that have been damaged. 

5. Keep needle tracks straight and clean. 

6. Stop the ma.chine for a period a.nd clean all parts with which the 

yarns have been in contact. 

7. Replace worn or cracked porcelain or ceramic guides. 

Ma.chine maintenance and nr:i.ctical knitting 

4 ~odern knitting machine at toda.y•s ~rices is ~ very costly item and as 

auch JIU.S't be treated wtth ~he utmost care. Ea.ch ::as.chine comes with manuals 

a..'1.d running inst ruc't ions. 
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Ail.'lex II 

VISIT ~RT FORM 

VISIT REPORT FORM Report No • : 

Name and address of firm: Ca. t ego cy: 

Da.te of previous visit: Date of visit: Planned revisit: 

TID personnel present: Person(s) seen: 

Remarks Subjects discussed and action to be taken 

l Signature: 



Annex III 

ADDI'l'IONAL MACHINERY amuIRED 

P.,..tl.u.l'U I Double Ga.uge 
'l'ype u r 111ach l ne ~·:heel or' k:nittipg needles per inch Diameter 

I 
Number Count1·y of 

drum machine (n/100 mn) (cm) I requirtid IUUUll f ...tcl.u L'd 

Jucquard circular P.W. '20 (80) 30. 7" (7B .o) 1,920 Czechoslovakia. 
knitting machine 

Miyetke knitting D 20 (60) 
mac.;hine (MYK) 

20 (50.80) 1,~40 Japan 

Iua111oto uuchine D 16 (72) 20 (50.80) 1,188 Japi:in 

Flat-bed knitting D 14 (55) 2,000 Federal RepuLlic 
machine of Germany 

•rricot knitting machine D 28 (111) 1,176 Federal Reputilic I 
j\) 

( la\io 1a to ry unit) of Germany 'n 
I 

Rib knitting muchine D 14 ( 55) 4 (10.16) 168 Japan 
(:::;Locking) 

l''ibre cu1c1.lysis knitting D 54 4 (10.16) 200 United Stutes 
machine 

lt' lut knit ting D 7 504 Hong Kong 
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Annex IV 

LABORATORY BtUIPMENT ~UIRED 

as the testing laboratorJ has been built up for woven materials, the 

following it ems sho~.ld. be added: 

Tensile pendulum type tester with ballistic attachment 

Diaphragm type tester (intended for knitted fabrics) 

Cubex international shrinkage tester 

Mace snag tester 

Unfortunately, prices for theae items are not available at present. 

Consequently TID should try to loc;te the agents for each item so that prices 

can be added to the total amount. 

Tt~se items should be placed in the testing laboratory, which is 

air-conditioned. 

• 
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Annex V 

EXISTING MACHINERY ..lT TID 

MYX rib ~tting machine (circular) 

Stoll flat knitting machine type JBOM/b-14 gauge, 180 cm 

IDZI NOV jacquard machine, 20 gauge, 30 in. 

Overlock sewing ma.chine 

Domestic tumble dryer 

Hwa fung hand flat knitting machine (7 gauge, 36 in.) 

FAK fibre analysis machine (hydra.ulic, three feeders) 

Karl Mayer-type KL 4, warp knitting machine 

"INMT'' Ina.mote circular rib machine, 18 ga.uge,.20 in. 

"MYK'' Milake circular interlock machine, 20 gauge 

Of these machines, the first four listed are in fairly good condition. 

The remainder must either be overhauled or only us~d for demonstration 

machines because of their condition. 

' 
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BI:BLIOGRAPH"f 

1. A knitters• guide to occupational 5afety and health. 

2. Single kni~. Fabric ~rimer. 

3. ~ primer on circular knitting machine lubrication. 

4. Double knit fabric primer. 

5. How to reduce Baree• in knitted textu~ed yarn double knits. 

6. Basic primer on warp knitting. 

7. Weft insertion: a primer. 

8. Dyeing and finishing tricot fabric. 

9. Dyeing and finishing of polyester knit cloth. 

10. LdllgUage of knits for men•s wear cutters. 

11. How to cut warp knit fabrics. 

12. Facts about knits; a cutterfiguide to basic fabric types. 

13. Overcoming needle cutting in sewing textured polyester double kni ~s. 

14. Feeding principles for sewing knittad fabrics. 

15. What a cutter should know about knitted cloth. 

All these books are available from: National Knitted Outer Wear 

Association, 51 Madison Avenue, New York; New York.. 10010, trni"';ed Skates. 

of America. (cost Ullknown) 

- - - - -

• 
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