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reached by a particular country or area in the development process. Mention of firm names or
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PART |

JFTRORCT O

In visw of the preferenne ehown for t e tsatile industry in
the process nf inrduetrialisiry taveloping c.ountries, it would seem
pertinent to forevlate srma guiislines An the r3tadlighment of

small Ar medium-glsed xnltwegr 0prPALiONe 17 Bi68" countries.

Kntttings and k=1tte: fabr:cs are commetl.ry in aar fialds
with weaviw and woven fabrica, the advantage el g *% ¢! knitting
unite car 0. mtarted A a wmall acale wnd tr.a 1nitial rosts oan
e kert low. [he relaticn hetwee~ lauour requireme-ts, capital
invesiment ard cutput 1e very fis.ratle.  “Tha r1itting 1ndustry
affers empic/mant « A relatively inw rat. of per canita invessment.
The nature of the wrore 1a »nt comrlicated, a: that tis wraining of

semi-gnilled latour 12 romparativelv eawy.

The first seotinn 0’ tre papur is corcerned with an evaluation
of the problems moet likely tn ne arcnurtered, and the sscond sectiem
offers a desoription o! the vart us se>tors within the plant. Hand-
kaitting loome ant orochet are At ~aludedi 18 thay are handicrafte.
The secord sectin~ also provides fu- Jamental technical data on the

various types of machines, processes ind fabries.

NARKET RESEARCH

Prior to setting up a knitwear factory, detailed market research
studies should he carried nut t> setablish ths populatio~' 8most
urgent requirements. Comparative consumer stuiies relating to oountries
with similar climatic and soolal car ‘1ti1ans can also provide a basis for
the assesmmert of the market, Tt ghould also hHe remembered that in
the developing countrias faghion chansea are very rapid. #eopls tend
to abandan their traditional clothes ir favour of Puropean etyles and
the growing urban populations adapt their clothing habite te their

new enviroment.




Whereas rartain s’andard knitted sarmenis can be sanufactured te replace
imports, nNthars remai7n a dist:nct risk, fart nately, the knit-
wear irdustry is leass susceptiole to sudaen changes of thia nature.
e michines are Clex dlej oimilar faorice 1n wool, cotton or eyn-
thetir “ibrec car "e proiuced or *ne same machi-ap, and withan
cerinin limitatione, varn Counts ard girumes cur o# cranged on the

very sané machinan,

xperience and tr - prover interpratation o market trerdia
will relr ore t> asmens market requirements d4 bininesrs expanda.
However, prinr o etarting o a"itwsar factory, tihe tndusirial
ensineer must ascertain which article: were imnorted nreviously
80 as *o mnsurc *hat trare Qs o marke! whi~h tustifias fomesdic
productio~. Potential investor: from irdumtrialised countries
should pay due congiicration to sovernmental requlationa pertaining
to joint ventures. The various aspect: witn ragari to the import
of capital, trarafer of profits, etc. should almo be closely

examinad,

PROPITABILITY

"heoughout tre 1nitial period production cnets wiil oe higher
than thoss of en.aviished en'crprinrs. New Fkniiting factories in
developing countris must be granted some form of protection, A*
the sam: time congumers nhave to be nrotected ariwirat axorbitant

retail orices.

To ensure normal prices fron the verv beFinning, a portion of
the recassary develnpmenrt costs cou.i be worne hy the fovernment,
Building plots, and in some cases the buildirss themgclves, can be
made availatle free aof crarge and for the purchase of equipment,

low interest loarn may be grasted.

Foreigr specialists are needed to train local technicians, but

they have to be paid at higher rates. The Governme: t could help to
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G804 theee expenene by providing, threugh internationsl aid
ooganisetione or dilaterel arrsagements, foreism eaxzpertise,
Gevernment afd oould aleo be Zivem to finance iecal training
sohem o. Tax rebates should nly te grartea whe 1 tre new factory
Bas been in operation fc: some time anda is «iready ruaning at a
prefit. A more affective form of 2id, however, ie the grarting
of faciliti«a to import ®ACRINAL) , 8pAP® rAFtn and yarn Juty-free,

WORKSHOF LOCAT [N

The #its wust he cpen-ended to provide Por poesidle extension.
Thare must Le « corutant Supnly of elsctricity unelfected U eak-
bour lcads ¢r arought, ari water sh02' he available in suffioiert
quantiiies for the arcillary dopartments. Vnitwear produetinsn gwnerally
presents no iransport nronlems. ne-, ve.ectirg a ‘antory rite, however,
$he availability f 'abour 1a wors inportant thaa .ccation olose te

CONBUROr centires cr 10urces of ras mate- il

LABOUR PORCE, 'XPEHTS AND "RATNING SCHYRES

Ir compartson with #urjpean earniitions, the initial rate of
productivity will be low. &r acceptavle level of production can
only be reached after two or throe vears.

The tratnine of techrir.ans and swmi-ukilled iabour presents
& pAr ioular problem. Portun tely, many Jdavelo} .ng oountries have
€904 wocational schools. Come of theess rohoole have knitting
departaents and offer youny peovle a chance *o improve their g¥ills
whilet apprenticed to capable craftemen in local factories. In areas
wiere such facilities are not available, apprentiong can i gent to
trads schools abroad.

Poreien epecialiste who are recruited to assist in the inttial
stages must have loocal graduates as counterparts, so that in the
oourge of iime the latter omn take over. TI¢ is interesting to note
that the difference ir wager paid to semi-skilled and akilled labour
is much greater in developing cruntries than in industrialised
oountries. Care must be taken to ensure that initial training ie
oarried out on simple machines to facilitate familiarisation.
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Oporatives should not Ve swsleved 1n fullv sutemated sheps wnlese theay
Beve Been fullv traired a8 wecharica and &re conversast with the oporetion
of the 'dividusr) pie-es of aqu peent.

Wmall worka“ope ~eed anl ane expert mechanio-cum-foreman.
Larger factories :sc..re ore sich ~ersea to ‘rain new workers in
addition to ar o.urweer zn cact shiPft., [Fven wnen one is fortusate
enough to 2h*ain rufficient skillet lahour, 218 has to cope with sweh
factors ag 20t wea'nar ni absenteeram, whicl are common oCCurreneds

in develrping ent niries.

CAPITALIZATION

The finarcial requirements mumt he very oarefully calculated.
The exact coe® of tne fiteai assete, wuch as tuildings and sachinery
(wee quotations madr- by various suovliere’, muet be added together,
tneluding 4ks i-a'illation ~outs ari ancillary appliances. Provision
should alen = made ~r Jerartmen*am -ut spec.”ically dealt with in
the scops »! the at-dy, i.s. stuipwent for the supply of basic utilities,
such as oleaning ani purificati~-n plants or .raneforwmers. In larger
plants, wel:rare facilities for the workers nave to be provided and

duly tnciLded in 2 9 augouement of the starting cap.tal.

working ~apital dsependr on the manner in whisn the businese i@
conducted, Jf tne snt prige :. & juu work cnly, receiving batohes
of yarn from i{te customere and being paid upon delivery of the goode,
it should suf‘ice to make provisions for the running-ir period and the
value of on= month's salecs.

I she enterprise wirke nn its own accounrt, against firm orders
only, it ehouid rave sufficient capital to maintain a three months'
stock of any yarn that hae t¢ be imported, a two montha' stock for
oounts that can be purchased locally, plus one month'e work in prooese.
If the yarn is dyed locally, provisiors must be mads for an adequate
stock of yarr at the .dye-houssa.

An entarprise that sells from miock should have sufficient capital
40 finance a two months! stook of finishsd gnods. Special care should
be taken to ensure that all ancillary departments, such ae the dyeiag
or finishing sectionre, have sufficient inteamediate etocke.




GERICE 0P mcwTHwY

Knitting mahires ave esvnarative'y flggible. Various xinds
of y.one and petterne can be uweed a4 the yvarm 1aunt ca» be
ohanged, Servicing inx simple.

Automatinn 18 o"ly aivisaule 1~ er.ntries wrere .abo.r coets
aFe® high ard t>e marke’ ust % es petiin- up many maclin-s .n cne
fastory, fo: long rurm n t .» anme "a.ric. UYish-wpeed marhines
aleo require skiiled ~neratives ang foramer, ard ar. rogt aveird+d
in the Initial neriod. Equipma .t mhouli e sturty ang trounle-!.ce
and 1% 1o imperative tha: tr~ machines he gimple tc operste. Th.
tadividual pret.-ti~~ stages muse® be rarefuliv planned *n awoid

Bottlenccko .r 14~ pachirery,

A twslve mo-‘re' ptocx of epare nar's arnuli ue ivatlabie,
It {a also advisab’e t obtair the sunnlie: 'a juarartes Lra® geare
perts will erntinue to be available 1n the future. atth regard to
the depreciation of macninery and the repaymsnt of loars, s pericd

of ten ysars is consiiered adaquate.

THE_SCONOMIZT 0% SCALS

Automatie k=i*tins machines are independent uniis, whosme
proc .ctivity Hoes rot vary ; oviicd operation 8 contimuous. At
the simplest level, the machines car bs tended by members of the
femily on a part-time basis. Tre yarr can oe nmurchased on cones,
and ths ownsr can reairict himself to )0b work only and returm tle
knitted fabrics to the original ' 'ppliers of tne yarn, I[f he
decides to work on his own acrount, 1t 1s advisable to irade
direotly with a "ew gelectsd customers. Unlike the products of
other cottage industries, knitted fakrrice can rarely be sold
directly to the public, as overlock sewing machinas are usually

required befora the gmrwments ocan be mads up.

Ten-unit workshops should include winding machines to make
the unit independent of othsr winding eervicss. The hypothetiesl




prejocis is the seeend sestion ot this study are bSased ea this
type of shop. In workshcpe o0 this sine the owner-menager astes

as hir own foreman and has paid nperstives te tend the mashinee.
The numoer of orerat:ve m 3ul’' ‘x4 12 =paczarah’  relationshi} te
the number 5! machinss, th: owner's fesily ~an helr 1f ~ecessary
and the owner ran be expected tc 40 Ris cwn acoounting, buyimsg

and selling.

The owner can 1isc embark upon steaming and calendering.
However, if a4 has no finishing mili to support him he must use
coloured yarns only, wnd finiah his own articles Ya can -oncontrate
on jobt work and or werking on 118 vwn acrount, ard eell his falrioe
in bulk to wholasalers or carment maxsrs. The latter can then ssnd
the products, 1f necessary, to the finishing mill for further
treatment.

The abuve remarks 15 not apply to warp k~itting and Cottor
machines. roduciion in thie case i¢ an integrated and much more
sophieticatod nrocess, which includes winders and aneillary squipment
for making horders, firishing and steaming. “otton machinee aleo
require the sarvices of an sxpert aupervisor whos~ empleyment ocan

only be jumtifiad when 1 larpge number of machines im in eperation.

The situation is mimilar witn warp-kritting machines. hey
cannot ‘v operated o7 « small s 1la., They reaquire an air-oorditiomed
operstional enviro-ment and etringent supervision. Thair products
san only be finished in properly squipped finishing plsnte, and

production has to be on a large ecals,.

The third category is a factory working on industrial lines
with foremen aupervieing departments containing at least 30 - %
machines. These factoriss usually have their own dyeing fasilities
and s zarment making plant is often atiached.

No particular problems are enoountered when expanding from the
single machine to the ten-machine stage. It is simply a process of
the owner having ths space, trairing a suitable operative and buying
one machine after the sther. Expansion beyund this stage, howvever,
is governed by three factors: the enterprise's actual earnings, the
availabdility of technioal assistance and the current sarket situation.
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o factory-type of plant aen de planned ae swer and Wil
@ an individual enternrine, or it can me dovelaped frag the
wekshep stage. when exparding, on thin secale, certain ergant -
sationn] ~hanges m.st ¢ made. (|ngr marketing rincipise muet
b formulated and dacigin-~= taxer as ') trand names, and productien
oarefully rlannad. The all tae rumern.e vares !t gicreesfs. small-
ooale ewnar-aaraged “rterpr: nes Fotting into a1ffi~u,ting when

S0OEing o rxpand are Ladicative Af the nompileatis o 1nvojved,

Inguetrial plarte eno.uld he dien-ended. Basic re-srganisation
18 generally not necessary when expanding at thig level.

Pre-investmert studies are necessary tn engure that marnufasturine

90ets will make profitadle 2peration pameirb)e.

The most impartant factur affecting the maintenance af son-
petitive rricee s the continuity of preoduction.  Ztoppages should
b aveided.

The lines of nroduction should net 08 ~hanged too freq.e~tly.
IS 18 beet 1f the ma-~hines run eontiruously ag long as thers 18 a
demand for a giver article.

Wages in developing countries are IRVRriadiy lower than thage
in industrialised na* sna. ™ - arp coul g arsue that profuctivity
6an he permitted to be lower, which meane that tre fan-hours per
article and ths preportion of labour pPer machi e may well exceed
Ahe levels customary in coun'ri.s with establishet i1ndugtries. Aes
long as wage lovels allow the use of labour-intensive operations,
prices will remain comretitive. Improvemernts in production techntiques
ehould pave the way for & rige in productivity, permitting an inorease
in wages without the impositinn of hicher prices.

QTHER_PRERIQUISITES “OF PRODUCTION

Rax material of an acceptabls standard, 1f not swailadle lecally,
will have to be imported. A relisdle mpply of cleetricity and stesn




ot bo availebdle. i beiler ear te i1netalied or a link previded
with » rubdlic ssurra n? ptoas. If there is ne wmiilabie dveing
plant i the izirity, sither & spoci sl dy<-hovsae muet de Wailg,
or prouscticn must be hased - ved vara. The fa rirs produred
on flat-vei r ~ivre.lar ¥nitt rg waci1nes Leing Ayel var"e have s
% caleniered; hot™ us ary ant Tui,r faghionet Kritwear hNave V0
o steaned “MiE S ulmment 1s girpie ard anould Le irciuded (e
Pert 1],

3pars parts moet e res v avel 8L e anid adaguaie provigiens
sade feor their iangewtatior. (7 A'f* . ulties are enonuntered, &

puitable 1l . rarece agrqsamert 6uLd posids ‘he o4 ewer.

Aaprios prod "ai - JAarp-Ev tting ar . Fapcnal aashines PeguLre
sophintinatei Tirienicg Yaril t1e. which ac o Tustified um
lerge fact ries. ¥ s.cr fac " lii1eq are =0t sviiiabie, *his type
of fabric sheoult - ¢ re 1 tucei. wWhwreas fu.' tasphioned Writwear
and A 218ry ~an e WeI8 up Ir the piemiees, sther 'vees ¢ saitted
goode remviire ‘e uervices f gupmant- ard W Pt sshers, 2r farther

preecssing.

The prorer Ltil:iza' 10 of warte 08ea A N0’ iem 1n aTess where
OPe aFe ro wir'e ar.-- ag Blirtr ta re Ty ess the material. Thie
offenta the market rrrv « ° wauw' @, #1ch "ie i Be i=ad {7 secendasy

papprer , 1.8 w.; Ar dlown wasr revv ard pelishr .

o~

ome 0f 'the lareegr Xa‘tting ®: )l Laing syntheti~ filament yerns
have their cwr iextu-'sing enuipment. Fowever, in view of ine epesialised
aature of *rc wore, most Hn Vters buy ready testured yarme [rem their
seppliers.

In the kniiting induptiry, integration 1o net oo otmple oe 14
somme. If Tabrice are produceod that enly reguire dyeing, ebealing
and ealondering, 1t #: .4 se@lm reasenasle Lo add t‘nhese depertbentes
%0 %he hnittiay otil and o anv.grder the prefitanility of including
oasment Bakins., Ore suiper.atender’ seuld et as overseer for Beth
sootions, «ad a singie doiler cculd prodwe siomm Tar dtd the
fialahing and pressing ¢f the garusmte, thue reducing produstion ele.




Wwover attractiive ine o%mve pr pra;tion SighS appear,
FledtMlity 1o red. o, Trvapratin- - *hir wraie #hould only
U0 eneidored (T the rareeni-@ Ber fan ranirict ) umeelf to the
188408 vari <ty .* fanrico or fuce’ . the Kiitting ®schinag,
1f 1o 14 "Nt tre came, he '@ Bo'ter wdvised 1o buy an tr.a epen
BAFRet and s e L~ 4 netbr o mptyon e seel anv onRsnses in

dumend .

Irtegration 1a el s.itry ta »; umtg praducing - adard
artiielos. Howeve:, ~ire mist Be Lab.~ t9 enaure that 'ne canacitieg
of he fabrie-pretiein- a IATMEnt -0 Ak LA 98C 1N FAPPlument saoh
other,

Amntrer roseicle comcq - g te ot ¢ wgpster 1 wn o leenier.
The RAItter ¢ A ca e trgte S araduetisity, ard it
ARl eBuler 18 samured - F | pgnt e, u s "wly 8 atandara fatrice.
The aystam, NOWERVEr, 1+ alNtaAtic Amiy 17 the T.r. A long anowsn
for the k-1tter ond o g -t 4prctel 4y camt short-terwm deadlings

oF Supply wea'll puart bt oy,

b orrieti w 91 i Laning mILD vt only Be nerged with g
BRILLING 11! where ‘ra rroducty m of tre g~ ttng nill 18 eufficlent
W sceupy "uilv tie Cinighing el 7! thia precequ.aite 1s "ot met,
here Neu.1 be ar atariata nmopls af fabrrcr far the ririshing m1)

foem esther o0 e,

AnoLROT pr 08t 10 Wil Le LY oMo e & rmrttang m1l) with a
WOAVIAE ™'l 17 & cane #erw Botr profucs Cabrice that reguire a
GAmilar tvpe 7 Tin.ghirg.  Mig weuld e sure the optisum utilization
of e firiahing denarsmentls . rources. (ait1on should be exerciwed
when plannine to i tegrate warp <ritting wnd shirt *aking, because
& wifde range ' fairice 1a required Tor shirt nredwetion and *here are
sounssnal fiwetustione.

SRALLTY cowrmoL

In sany develeping comnivieon heve o considerabiec ooneuRer
reniotanse Vo new demagtic gradnete. Pesple have learmt that sany
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of thooe sow articles are oore ompencive than, and isferter to e
provicusly i\aperied articles. iMitiedly, guality o i frienlt %
sadntein with inerpevionced 'ghau=, thwngt et-ingont guality sondoul
doos Reli te alleviate the situa on

Poremen must APPY Y 8Pl wnue chenke sa the oguipment and
iapress er the iabour fo<ee the mportares Af nigh Teality predunte.
Inesmirg vYarr a.e’ be C1amited > arvivel and sun asandard astorial
rejested. OUme shou.1 ot ecemanise “a.sely and wy \ow--grade yure.
Outgeing fadrir should he cheshed ‘s s-ourse thet opeeifications are
set. Padriee whioh fail to seme ip ‘o ctandard sen W otored fev
sale as seoenis.

BAY BATIRIALS

The mair raw materisl for a knitting ®@1ll, yern, 10 readily
obtainadle on the werl] sarket. Sperial spare parte for ‘he sashinge,
heowover, orould de purehased frem the ~riginal suppliore of She oquip~
amt. Parte such se ~eed.es ars hest dtained fram specialiede.
Simple semponente -ould se replaced .ocally oy a relisbl e sueilire-ghey
wiioh has the great advaniage »f offe-ing rep1i service.

It 1a \mperstive that & Knitting e.ll be st i1berty tc pur~hege
fyem the supplier aansidtered @cet euiteele. To Neep . wi'h
sariet § mds and sainrtel etand rds, a reliedle m Ply o° suiladle
rew material should be avaiiadia. It is ales iapertart thet the pasa
soed for brend goode shouid have emact.v the same sount, twist and
quality irreepective »f ite arigin, otherwiee ihe machinee sant e
otepped and the fedri.ce ohanged.

Moot suppliere of sen-mede fidres Aave reagenshle quar:ities of
Both celoured and white yerns in eteck, But 1f & eediwm-eised onteeplise
19 foreed to Buy dyed cetton and woollsa yarre frem spinners lseated o8
some distanes from :he plaat, i\ sight find pricee predidivive and

delivery terme unsuitadle Therefore, sset knitters sske & presiice of
Yuging grey cotion or woollen yarne. Umtil predustien ragtifioe the
inelueion of a dyeing plant, dyeing san be earried ovt on o cmmmiseion
Sasis by losal dgors. The mmitting 8ill, of eouree, sust have sufficiemd
wiading equipnent %o dsal with the guantities iavelved.




mm«mauxwomm--mm
G fferent appreash. Prior % Baiiding s v fastery ant invegting
Gpital %o e ordor of USE Y - 10 s1llten, 1% 10 advicsdle %
WPPLt & 71 of asnoultents Ve narry sut 8 detailed fonsivgitty
Nady. T™he coet 27 e 5 study sap renge Pram 19§ N - 40,000

Traising aies sreserts it prmhiame I» laree-ssale fasterien
the varter vuail; por’srme 2 iln1ted nmber f Nighiy epecial i ood

slte and "i9 trei~ing san, 'hAerefore, he sampioted In 3 relatively
hert Sime. '~ & @mall-ersie fortory, Newever, he 10 required Ve
serfern several tashe, and seneoguentily he nesds a Longer treining
poviad.
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PARY 11

marxrice

Par the reader'a ernvanionce the aamee of the suppliore whee
catalosien were sed are cueted, and interested partioe am obtaln
sny sdditional {nfimration directly (-om them. He:tten should alee
e nade of the namter of teribooks availale 1~ Sany osuitries,
avd ~arti~ulir attention 1g iPswn 'O the sut'nritst.ve were written
by M. w.ymels, ¥ 30, L TLTL, e, Tan P lugturer 1 Krtting

teehrola.y, < ' tiet "X t'ting”, ‘Pitman, Lo 40,

The as~ona .act.en ~f thir stuiy nooitee teta',ena doscr.riions
of the aaeni~er, to e .sel al 9ach ate s A0 AMme PXumpies of
Aypethetica. rro . arta. "ha t.rpoical Jat- trov.dsd 1n this osetion
were compiled w. it the naip of egnert. from tne f1enna Sehonl of
Pextiles 4} i ude 1n€ Praticr (mom o ritalomie, v detalnm
supplied vy o« vArialy Al prominsot friLting mactine aa-afact.rery
in gi1ffere® couririee,  Cle @ARIT Wil hastern 9 SRR ) )
that there 1+ ra ~refarsace ar discrif;"atien nterded; the Jint
10 %0t eshi.s'ism, *he seleetion 1e¢ limited tc those firas whe

surplied dats.

Prires o .ot«d wi‘hin tte rontugt nf ‘hie repor. are |-
United +iter 4z l1rs, ei-works, baze! 68 Aud*atinas recaived frem
peveral machire sarere in Sentamber 1% ), The sxamples mwoted refor
%0 @mall-srale nlante and wra- planring larper urits, ‘ue !.gures
given meed oriy te 1nercased proportisnaliv. (t sust aleo be
borme in m1 1 that thir stuuy and ths Jdata supplied rafer oo'ely
de knitiing. Arc-llary 21 mipilemertary sackir.en are mentioned
within the framework of e mair study merely for the saFe of the
regord,

Oroe & decigion t2 Wild a plant and produce certain fadrics hae
beon taker, the study cin be consulted 1o see what types of mashinesy
are svailaile ani who suppliee them. The next stiep would be to draw
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W 1a e junetion with the swppliors & plan for the astwal fastery,
on 1he %asi0 of the meet suitadle emmples given in this study.

A lag-ent diagren, 1seluding the fleer-spase requirements, is
insluded for esoh otage and prodmetion data are based on & 90 hour,
Wo-ehift worting week. Attentien 1a drewn te the faet shat though

Enitting Bacnhines vary ‘rom one marufastuser e another, cach Masie
rye to fundenentally t2e amme.
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CIRCULAR KNTITRI MACINFS POR OUTWIWEAR

e distinct advamtage of oiroular
Kknitting mach nes 1s that one can Aispose with all preparatory
operations such as warui-e ond sirine, the yarm need only be
wound Onin TACRaFEs. 8 thare p nC warn, sre guestior of minimm
lengihe 1r ~ra reloor or ABTLEI MO lunger RILRER. Ag changes ir

gtructure a"d cnhlcur are bath simple ani quack, ‘hese sachines oer

be run Tor nrotracted periodn witbhout any rtcpoaes, and productivitly

ie hagh.

Due to the enmriratively Ine var. tarsion, woftly twinted
yarns can he .sed 10 produce articles whicn .re potr vulky and seft.
The maior dimadva *ade 07 A atrciiir mactirne, 'owever, 18 that the
widtha and raugeg canrod oe ctanped, and tF s the range of yarne

that car be uae. » each michiqe is tir tea.
There are thiree .uatic tynes of nachines:

sinnle machines wits a limited meiection of patterns, wut
capable of Ligh speeds;

aachiner guitable for medium-:iized pulleras. The pattern
possibilities ~an e 1nCreasd: +ith the aid of various
attactuents ani the reed) e ceisction is mei bv handj

machinae 1aing 4 Jacquasd Guchanium with either puncn cards,

film or slectronic controla for tae xnitting of )arpe patterns.
machine: mav 1lsc ve classified aocordl g to the number of bedst

(l) gingle ;creay maciines with -8 nod of neadlowni
(v) double ;craev machines with two beds of needies;

(¢) purl mechines witl two -ads of reedlrn, out only 1n one row.

All the mach® s mentionea above cin be adjusted to continuous
Bulk production nr tke production n? fitted lengths. PFabrice are
finished in circular or tuvbular forw and mold to the trade or makers-up.
Other fabrics ar.: produced 1in gpecific .engthr, thus eliminating
outting and waste, and fazi1litating the making-up,

Nachines for <1e production of outerwear usually have a dismeter

of thi'r;y 10 thirty-thrce _aches and the finighed cloth is approximately
1%5 o wide.
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Ouuges vary wideiy between five and twenty-four needles per
iaeh, and the machine's capacity depends upon the numbar of threads
being fed into the beds ~f needles (multi-feeders . 4 great variety
of yarns s avatlavia. Thay are drawr off cones anu whe~ oontinuous
lengths 1n platn or nne-colour patter~a are ve1ns rodiced, grey
Jyarns oan be used ano tre ecloth subssquentiy ment to tne finishers
for dyeing and stessing. ‘lotr wads from 1yed yarns i1s pagsed through
& steaming ocalender on ‘ie Dremiees, while other types of fabri- apre
®ont 10 the finishing seastor 1o be “uiled nr gnyunk pricr to steam:ing.
Closh produoed in Titted lergt e is usuaily steamed on-plant befere
being mads ur into garwmanty, and the Farwente are rs-steamed whan
finfehad.

In this section, 2ata were supplied by ths following oompanies:

The Berntley "™mgineering “o. «td., Letcester, I'nited ¥ingdom}

Georges Levocey ot is., 10 Troyss, Prancs;

Rayer und Co., Mrechinenfabrik, 7477 Tailfingen ‘Wirttemberg, P.R.G.;

Prans Yorat, Stuttigart, *.P.7,

Nishio Xnittine “uchine Works Lti., Csakm, 'apan;

C. Terrot nne, Naechinanfavrik, 7 Stutigart, Pfad Cannstatt, P.R.Q.}

Wildemann Jaoquard Nvisior, North Americsn Rookwell, Reading,
Pennaylvania, U.8.4.}

Wildt-Heller-Sromley, Leicsster, U.K.

Theoretioal Layouts

Inahingpy: 6 double jersey circular knitting mashines
18 needles per inch, 24 feeders
diametsr: 30 inches

Power: approx. 2 kW/b per machine
Type of produstion: outsrwear fabrics, rlain
Naterial: blend 0% 45 pur cent virgin woel and

55 per cent polyestsr

30/1 metric count, yarn purchased readyidped
on cones




Output:

Yarn requirements
per running metre:
(155 om wited

Wastes

Other squipments

Pinishing procedure:

Staff requiremsnin:

Approximate costn

_gp_vgl ved:

LAYOUT A2

Nachinerys

Power:
*ype of production:
Raterials

cngu

Yarn requirements

per running netre:
(155 om wide)
Waste:

Other equipments
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90t efficiency
approx. 100 m per machine, totalling 4,200 »

or 1,670 kg for 1% machines
approx. 75 s

nexligible

1 winder in the yarn store to re-spocl yars
regidue on cones

steam traatmert nan tenter frames, the actual
finishing Leing done 'n an ancillary plant,
whernafter ths fabric is sold oy the ysrd,

> memi-srillcd oneratives per shifs, knitting

duties only

6 machines: US$ 66,000

6 double ‘rerray Jacquard eirculnr knitting
machines, 20 reedlea per inch, 24 feeders
diameter: X irches.

ApProx. ‘.« «w h per mcchine.

o 1tarwear fabrics, Ahres-coiour ‘acquard cloth.
bright, polvester fibre, 1% demaer

60/1 metric count, ysrn purchased ready~dyed
on oones

90, efficiercy

approx. 55 m per mumne'. totalling 3,300 @

or 990 kg for eix machines

approx. ¥r g

neglizible
1 winder in the yarn store % re-gpotl yare
residue on ocones




DAaishiag precedure:

B L requirements:

Average oosts
involved:

LAYOUT A}

Yarn requirenents

ROE_Tugniag metpe:
(180 o» wide)

Magte:
Other_equipment:

Piaighing procedure:

Baff requirements:

Approximate costs
invel veds

-11 .

performed in anoillary plant and sold
thereafter by the yard

2 semi-skilled operatives psr shift,
knitting c.timg only

6 machines: U3$ 104,000

6 doudle jsrsey transfer Jacquard ciroular
nitting machines

16 needles vor inch, 24 feeders

diameter: 13 inches

APProx. 2.7 kW h psr machine

ribbed cotton clo*h for lackete

combed, siuged «r’ mer-erized cotton

60/2 metric count, grey yarn purchased on cones
90€ efficiency

Spprox. A0 m per machine, totalling 4,R00 m

or 1,R%0 kg for six machines

Approx. 90 g

negl igiole

1 winder in the yarn store te re-spool yarn
residue on cones

washing, dyeing, drying and steaming performed
in ancillary plant and the clotl then sold

by the yard to the makers-up

2 semi-gkilled operatives per shift, knitting
dut! es only

6 maohines: (188 138,000




Machinery:

Power:
Type of productiont
Baterial:

Qutput:

Yarn requirements
per runring metre:
(180 em wide)

VWaste!

Other equipment:

Pinishing procedure:

ML requiremente:

Approximate costs
Anvolved:

LAYOUT A

Baghinery:
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10 ctircular knitting machines with one bed
of needles each

2 nerdles per Vrench inch (?7.8 =)

8 feecnurs
diameter: 2t French inohes

1 k#’h par wmachine

sinsle ‘ermey

worsted wool

30’1 metric count, grey yarn purchased on cones
807 efficiency

approx. 30 m per machine, totalling 3,000 m

or 930 kg for ten machinee

approa. 310 r

negligible

Y winder in the yara stcre to re—spool yara
residue or. conep

Washirg, dyeing, a certain amount of fulling,
drying, sheaxins and steaming. The width of
the fubric is reduced to 140/150 o= after
fulling. Flnisning is carried out in an
ancillary plani and the cloth then sold by the
vard

2 semi-skilled operatives per shift, knitting

duties only

10 machines: US$ 80,000

8 double jersey Jacquard circular misting
sachines for fitted lengthe

14 needles per inch, 24 feeders

diameter:t 33 inchee




Power:
Type of<gguduottggl

N.‘eriall

s

()utguh

Yarm requirementns
per_pullover:
Waatie:

Cther sgquipments

Pinishing procedure:

Staff requirementst

Approximate costs

involved:

2.2 ki’n per machine

long-slesved pullover lengths in cloquéd knit
snding in 22 rid

acrylic rarn

JA 2 metric coirt, purchased ready-dysd 27 conen
WL effitency

spprox. 4’5 m per mach.ne, totaliing 5,000 ® or
2,040 re {1,700 jtemn, nverage le-gtt 64 om)

for eight ma6h.nee

approx, “10 p

regligible

1 windar i1n ‘ke vara store to re-spoo' varn
residue on cornn

steam faciliticn

overlock neviny machine, linkiz machine,
lockstiten machive, plasn .orkatitch mactine,
buttcnncle art L.tt0- mewr g michi-es for
making up

steaminyg cilenter ard garment maainy on tae
pramises

2 semi-skilled uperitives par enift, knitting

duties only

R mackinees: 38 132,000

Similir garwments car aleo be knitted on flat-bed knitting machines.

The patterr. possibilities are grsater .1 re-setting, but the output

is lower. Tha mause is rustricted (14 needles per inch asax.) and

‘ompares unfavourably with that of circular knitting machines (24 needles

per inch).
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CIRCULAR KNTTTING MACHINES POR UNDERWEAR

The various circular knitting macnines are~ distinguished dy

the numter ¢ nendles and *he.r setting.

1. Circular kn:t'irg nachines with cie ved of nesadles)
2. Ciroular rmitting racnines with iwo vads ¢f needlasy
(a) where “he dinl resdle siote and cvlinder needle
slote rr. ~ragzered (ri> machineal;
(b) whera tnhe iy nesale slota and cylinder needle

slots are set in a ntraight line (1nterlock manhines).

Both types -5° na:iines are mainly .rod for the production of
tubular fabrice wiin tigue*ars raasing ‘rom 17 to X inches, This
sakes for savinga woen *re parmsente are wade up.,  ‘ven larger machines
with a diamster nf ) 1nclas can be used fror the production of under-
wear fabrics (16( am widm,.

A farther distinction -ar be mide betwaen:

a) machinas for the production of runiing lengths; and
]

(b) machines for ‘te pronduction »f fi1tted leangths with or

without a*tactmenta oy, Olly~farhioned welt,

Depenaing o~ tie mechines used, patterning scope is very wide,
ranging from plain tc ajcur. There are almost no limits to the
materials ithat can »s umed, or tha ?ibres that can be blended and their
respective counts. Finishing in thic nector mostly conaists of dyeing
or piece blsuching i addition to steaming, MNek,na-up presents no
particular difficult‘e~ and can usualiy be inocluded in the production
line.

Underwear fabric cwn he produceq on both circular knitting and

warp-knitting machiues depending .n t*e yarn count. Circular knitting
machines use sligntly coarser yarns.

In this sectisn, datu wers supplied by the following ocompaniess

The Bentley Tngineering Co. Ltd., Leicester, U.X.i
Georges Lebocey et Cie., 1. /o8, PFrancej
Wayer und Cie., Maschinenfabrik, 7477 Ta.lfingen, Wirtteamberg, P.R.G.}
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€. Tarret und Whne, Magchinenfadrik, 7 Stuttgart, Iad Camnstett, P.0.0.;
T Division, North Ameriocan Rockwell, Reading, Penneylvanis, U.8.4.3
Wildt-Neller-Bromley Ltd., Leicester, U.K,

‘.\oogt;e-l !ﬂmg
Jarour 3y
Baghinery: 8 CNS rid machines

2 needles per inch, one feedar por iash
dimmeter: 10 - 20 {nches
Pyvers approx. 1.5 kw'h per machine

Wt sen's alenyrinne veste ranging from 10 te

20 inches deperding o» thrae machine
m: medium quality cotton yarn
12/1 metric ocourt, wound onto cones em the
promi gee
Outpye: 89 officiency
approx. 2,2C a per mashine, tetalling
17,600 » or 2,800 kg (22 - 30,000 veets)

Yarn requirements

Rer_gereent: 160 ¢
Nagte: approx. %
Qther eguipment: shelving to acoommodats 8 - 10 daye predustien

end a vertical conveyor in the yarn stere, ae
well as a humidifier to saintain a constant
atmospheric ruaidity of approx. 6%

1 mmall winler with twelve spindlee in the
winding shop

The knitting iection should comprise the
following modelet

1 10" knitting machine

212" » »
2 14" " "
216" " L
. 118" L [ ]
1 0" L] L]




I T

M additional 71" esehine (14 gange) cheuwld
b installed Vo preduce 4,000 bands dadly.

Provigion should da nade fir wmple passag® way 30%Ween the
aashines, ¢ aliov & small trul ey ‘¢ pass. Alsquate rasx and
sholving systeme shoild 5o 1r talles "ar the temp rary eterase of
fabrie olls onfire *hey apu =3 L ¢ Ry 11 pae 13 jeparwment.

Power (iree ar~ *o tr la't relow gro.nd > ! 10 wdition %o

Mmidifiors, 'he ares mis?t be equ.i”pel wi.: a compresesd air watll
(mr. type WY INC: favr the o1l par and de-Clulr1ng seehiade.

Phe finre~ad ™1lae af fal ‘e avs put ¢~ted ‘e weclaniecal
inspestion, ueing tha Vigite se gp- V" ewrufsctured wy
Hegers. Reliot-ALryeq of France.
Lirishiag precegure: prier {~n Leing srde up, th) fadriec suet b

herhed, srtier o the premises or in 8

dgeing 2111, Thersafier the fatbrir i
eloaned, cnec .ad 8nd tronel. Stean fasilitiee
are L. "Goessary.
the fabic {9 siacced, sarcy out and out, T
shouli~rs ar< sewred, Lhe necx bande are sown on,
followes By the ighi -nd lefi srwhole vands, all
of which rre tler s*1tehcd.  The Lewer hem 1o
romple’ =1 and finaily the label 19 sowm em,
Dase_remsireponts:

10 Ynatting machines 1.H k4 n 15.C w¥'h

1 winder PO 74 ) 1.0 M/

1 compressed air unit 5.5 wW,/N 5.% kW/n

1 inepoetion saohine 0.5 kW/n 0.% kW/n

Potal .0 n/

Troo-ghase 239/ 380 ¥, %0 eysles
Light ie previded by fluoressen: twbes, 3480 lan/agd




m_wc e following recemmendatiors are based om a2
standard Serovean eight-hour ehift, including
saling-ut bt exeluding iniehings

Pinding | skilled rperative

Enit0ings ! aperativee, remi-suiiled

Iegpastion: ] si.led female hana

Cutiing and

proparing: S orilled nands, 2 unmiilled lavourers for hondl ing
purepn ses

Rakrt ag-up1 L4 exilled ‘wmale workers, ! unssilled labourers

Cleamtng, shecking, i1roniry and vacking: 1 :killed famale hande,
< wnakilled labourers for mandling rIrpogses
Sterage of finisred gnoder | foreman aided bty 41 unskillad labourers

Apypreataste ceets

Al v Depending nn pauges and dismeters, prices
POP machine vary between USS 6,200 wad
Vs? 9,70

edasry O tranefer Jor raard sireular knitting neshines
for fitted lengthe
14 neetles por inen, 12 feeders
diameter: 1% inchee

Payer: 1.1 XW/h per machine

W' fitted longtne for ladies' chemisa, patterned

with riohed atst. Malf-cardigan with 2/2 ride

Esverial blend of 67¢ cotton and } ¥ viecose
€0/ metrie ecunt, erey, purchased on conee
Quigyts Wi offictency

@pprex. 2,100 m per machine, totalling
16,800 » or 1,680 kg (20,800 chemige lengths)
for B sachines

Yern reguirepente
ME_Dnlag asire spywon. 100 ¢

(100 e» wide)




Tarn regeirenente

(160 & wide)

-

! vinier in the parn st

adequate steen f.r prevelng

looksiitah raor e, sverieshk sashine and
enaineti? M martine 7or saliing W

eff-riart aotlivity peutricied ‘o washing,
bleanhing ar dyeing, 4rying and steaming

2 oprratives pov ehify, Enit-ing dutties ondp

B eirrular knitting meeu.neer spyres. VEG 00,000

8 fine rid cireular Initiing seshines with
Jesmeard at'es'ment

19 needles por ineh, 12 fesders,

dimmetar: 18 inshes

1.9 kii/" per machine

ladion' urderwear

D Jasquail eyel ot struetupe

nelyamiae etaple fidre

O/ masrie ~eunt

oy possibly pelyseryliis pasen

M/1 setris ~eunt, buth purchased on G009
9oL offieionag

(s) pelyemios apprex. 1,300 = pov sachiae
tetalling 10,400 m or 1,00 Rg for ? mashines
(v) polpeerylie aprrex. |, 00 o por cashiane
tetalling 10,400 m or 1,50 he for ' aaehinee

agpren. 170 ¢ sad 150 g respoctiwmily

»

1 winder ia the pare stewn
alageate stenn for pheselisg
Jethoti teh nschine, ovesiest asshine, Ghal®
oM teh sasthine for saiag-wp




Approniaate eoete
\nvelyeg

ol b

Tars reguirenente

(8% o wide)

off-plamt astiviyy ntadling vashing, Sicashing
o Qpoing, drying and emning

? sonti-aitilled eperatives por ohift, hnttting
utios only

8 strenler kaitting sechinee
porea. U3S 72,600

§ irterlioeh sireuler Initiing seshineg

3 needlee por ineh, M foedere

diameters 16 inedes

appres. 1.1 «x¥'h rer sasnine

el ng lengths for underweesr

pain ipteriron

oenbded cetien

B/1 Balieh eount, grey yaen ()81 ootete
wnt) purchased on conee

90k officioney

ppres. 7,200 a per aashine, tetalling 17,000 o
or 2,800 hg for oight sashéiase

160 ¢

magligidle

! vlader 1n the yern steow

efoguate stesn for precsetay

losketitch machine, sverleeh sashine, chada
stiteh machine for naking-ap

wvashing, bleaching or dyeiang, Grying and otemming
2 eperatives per shify, Enitiing dutios emly

§ otrenier mnitting sechinee: USY W




0 taterlock eiroular knitting meshines
super-omlti-feed PAIR/M

gouget 22U naodiag per inch

dismeter: 12 - 72 inches

1.5 to * WP

pon'ts wide wea - osts anl reasts

interloc< fab-is, continucus kaid

«tion

34/1 Bnglish ocint, 55'1 metrie,

@ality 34/ 35 CPI purohased on cones

ok officiency

approx. 2UC M per macnine, totalling

1,600 m an? 2% kg for B machines (3-hour day)
any swrplus material over and above the
requirer nt of 1,440 yards, enough for 200 dovon
garments, rluc the material cut awey whon making
wp the garwenis can ve usei for guseets, nesl
dindinge and other edgings

negligibls

1 winder ir. the yarn store to re-wind speils
esones

Me cight rochines in the Initiing ares should
be set un witn a 4-foot passageway down the
esorire onl room encugh for an operator 6 pase
pound ¢ach machine. Hacks and berches sheuld
be arranged at . convenient distance to sveid
damage to yarns auring handlingi knitted fabeie
selle taken from the sachines need to be weighed,
tioketed ani stored in a preperly conditiened
store room

as for B2

as for B4
s semi-skilled nmechanic ean usually serviee
30 mashines, and an operative can SMRge
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130 %0 144 feeds on 24-feed sechines, and

144 to 180 feells on 36-feed machines. Un-
skilled ladour can be uged for nisoellaneons
tasks, and it is customary to have aa appreatiee
assigned to the nechanie

Yor the suggested machines (1 16~ dia.,
3 18" dta. 3} 20" dia. and } 2" da. )
£ 5,000
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CIRCULAR NTTTING MACHTNES WOR HOB TERY

The michiner can be classified 18 follows:
1. Sinele-cviirder cirnular xnittinp machines, sltematively ciroular
jerney mach.nes.
2. ]ib circular kn tt.ng marhines where the dial 18 mainly used for
knitting the rit welt *he lenmth Af knitted using the cylinder).
3, Tlouble-cv'inder yreular knitting machines, Wtematively purl
/"

machines, 1o knit T/ pib weltas, broad ribs -md,"nr pur' st 1tch

struciure,

The patierning R~ID® of me ibave three hasiC lypes oan be extended
Qv the ure of addiv1anal 20pliAnTes auen g 0.t ing, reverse niating \nd
colour changing tiachments and other fi1ttingm for Jacqu wrd effects,

trick pattems and warp desi#ms.

The technicil ciremification oan be supplemented by further division

according to the ,rticles produced which determine the cylinder dlamster,
Cylinder diameters Af « /4 1o A 1nches are uned for:

1. (1\ 1adies' rtockings, fine wnd seamlesaj

(b) 1adier' storking:, rec1procted heel and re~iprocated
lroned *ne;

(¢) 1ladiem' mtnckiner, recinrocatad heel and tailored toe}

(ﬂ) ladi1es' stockinpe?, recipracatead heel and clnraed toe}

(t) 11d1es' £iockings, pemlens, racinrocated heel ann toe}

(f) ladier® rnocks, recinrocated neel ind reciprocated
1anned toe;

(#) ladier' ankle nrocxs, rec1procated heai and reciprocated
inoped Loe;

(n) 1adies' nalf-hose, reciprocited heel and reciprocated
looned toe;

(1) 11rdies* soor'n hose, recipro~ated hee! and reciorocated
lonped toe;

(§) ladias' taights, recinprocitad heel ind recinrocited \ooped

tm.
Cylinder diameters of 3 3/4 to % 1nchen are used for:

2. (a) pent's mocks, reciprocated heel ind reciprocated lespsd

toes
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) @ta’ ankie socks, reciprocated hoel and
reeiprocated looped toe}

(o) @mie® half-hose reciprocated heei and reciproocsted
looped toe,

(‘) semts' poris hosa, re:iprocated neel ard reciprecated
looped tce,

@linder dissetere o 23 to A inchav are uved for:

~

3¢ (o) ohildreas!? uocks, 1eC1proc.ited hoel and slprocated

looped toe;

(») Mroas? half-ioro, rucipronats’ .eel ass reciprozaced
looped tona;

(o) ohildrena? sports hose, reciprocated hoel 2nd reoiprocated
locped toe;

(t) ohildrenc? tiehtr, rocinruoated hee! and reciproocated
loopsd :oe,

Light-weizht ohar » Btockings in 00'tom or trstured synihetic yams
are mitted in grey on eiuple cingle-or double~cylinder machines and
the gauge is 12-16 n-edies per inch, Light- to:sliur—weight ankle
®0sks, secks and half-hose an be pruvduced on all throe types of
®achine. The michinee Are more expensive, howaver, ouving te the
pattereing units that rave t. be included e keay proe w1t fashion
trends. Materialn used vary fron toxtured <yathetic f1ilamen: yams,
high~grade cotton to veol yaras., The gaugan var. from 1C to 20 needle.

Por imoh, wkore.s ladi¢q! stockingy requirs gau s of 20 to 14 needles
por imch,

Hoavy-weight such.: ani Sport; lLuee oan ba snitted on al: throe
sachines lis.el 3. ‘%o tagtanming of thia eection, vhe.e *hy gauges
TAge from 4 t. 8 naagles Pe 1nch. The must suitable materiale

would be hi d-zrec. go+ ton rnd voo! - iras, and a terry nttachmeat can

bo fitted o mitting ~ala, 8.8, iLoss, or vhole socka, Very ocoerse-

geuged single-« /l:riur ¢rnular ‘Mittiae wic! nes are used for the
Sxtremely heavy variaily of mook;

ThuTes vany froa 2§ to 4 ueedles per

+8 £00d quality wool yarn that oam
te fulled. Ths diametar ¢f thess rrchines 1& vsually 5 imohea,

inoh and the wcst fuitrblie material
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Pinishiag vwill oonsist of batoh-dyeing and boardiag, dut dyed yarae
can Do used. Making-up requires a linking sachine and & very fine
overiock machine. The sajority of *he sachines are fitted with an
attachment for a full fashioned wel.! so that 1%t 18 not Necessary o
separate the :ndividual stockinge. Tiastir thread 18 automatioally
inserted into the welis of the varioue types of socks. The nuaber
of feecers which e dependent on .ne type of machine and patterning,

renges from two to three, bu! can te 1# nigh as eight,
in this section, data were suppliad by the folloving compeni®st

The Bentlsv Engineering O. ttd., .elcesier, United Kingdomy
Cottlieb Eppiager K, Maschinenfabrik, 7ive Denkendorf bei Stuttigass,
P.R.G. 3

Bruno Sangiacomo, ¢5100 Rrescia, Ttalvy

Schubert & Salser, Ingolstadt, FaRoGoj

™ Division, North American Rockwell, Reading, Pesasylvania, U.B.4.

Thooretical Layouts

LAYQUT CL

hahiasry: 10 single—cylinder circular mitting anchingd,
34 meedles per inch, 8 feeders,
diameter: 3 3/’0 inches.

Pepor: 0.5 kﬂ/h per machine

Txpe of production: l1andies? stockings, fine

plain welt knit.

Materisl: polyamide fibre, 20 demnien purchased gy
on cones,
Qutput: 80 % efficiency

approx. 11,5 kg per sachine, totalling 133 W@
or 1,400 dogen etockings for ten machines.

Yara requiresents

wt sporox. 10 #

Wste: 5%

w: Adequate shelviag fer yam sterage, | spesisl
overlook sewing mashine , sdequate upply of

stoam,




13aff requirenats:
Apprepriate coste
Anyolved:

JAYOUT 08
Meshinew*

Yam requiremants
2 peirn

Bayter

Other squipmpnt:

Dintohing:

?‘.ff 2 3 Wtee

Approzimate casts
iavevled:

)] e

Oa-plent sotivity, with the dyeing,

Soarding, pairing sad {olding Yeing dene

ia a separais departmesnt.

2 eemi-akilled oporatives per shift, mittiag
duiies only.

10 ciroular imi.iing maohines: I'§% 35,000

10 double-cylinder circular kitting snehines
14 needles per tuch, ) feeders

diametsr: 4§ inohes.

0.7 k/2 per machi.e

aem®s half nore

purl, Jioquara pattesa

combed, sigied ad mercsiised cettea

“/2 Eaglish count, grey yam purchased ea oanes

%0 % sfficiency
93.% ¥ prr Trching, totalling 535 kg er
800 ds¢ a for ten machines.

spprex. v g

5 per crat

Mequats sheiviny Jor yara sterage

1 doudle chain-stiteh machine

dysing, stesaing, rairine and packing,
Becessitating aun adequate wyeply of steam.

2 semi-akilled cp ratives per shift, mitting
dutien caly

10 eircular imitting machiness USS 40,000

g st
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mmxsa MACHINTS

Unlika o'her rectors in the kairsiving industvy, warp knitting
canant be run on ¢ eall v a.8. The smployment of a mastar-techaician
is necessary, "o iorking presines, must De air-ronditioned and the
layout mue. ! 1 ide 4 werptAg neet1ome A finishing m1ll complets with

the moet noder . ma’ a.NCk aheuid be on hwd.

wapp-xa. i eSITEALLY va a¥ 1re . lest cevelnDAuLls in *he
Knitting incust v.  Hith .he .nirocuctior o the new ~an-zade fibres
and the techmnclopical 1anovationa of the iwet fow yeare, 1t .8 R
peseible lo produce a° extunaive ruuge of high-grice fabrine, eminently
guitable a8 Nuterse r ani undoresar or for techuiorl unes, The fabrics
thus produce~ ire either arti=.!y new or they replace artic.es that

were previouniy woven Or produced rn ather Knitting Bachines.

Plonts il 0 Wa.p ittiag ~wchii-or Oave to include appropriate
winding and w . Ting emigi it Howeve:, unlike 1N weAVing, iSinZ is

aet necessary 2e ‘L. walv 16 suiriecy to littie fLTHiNe
Batic 1ly thary a™ two  ypew ot warn ¥kn1tting machines:

{a) Ramsch1l mari. ef]

‘B) ntani.nl arn-t 3t A moClineL.

Tha r:u.ge ¢i -oose machin~n c.n ha cyiendci considerably Wy usiag
special a.tuchas.tr. .. .u%’. be noiatadi out, however, that the finishiag
of mort of -he fouri: nrodoccl on aveh cachines 1s beyond the score of
the aversss kiti.ag ™ 11, ©irarhipg pronedure satalis pisce-dyeing
and ste wing, :sothelien Bive to vnier( o heat-treatmen' on tenter frames
and, denending o tiw': final ar l1o8'1Ch, numervus other kinds of

finishing procesars mov be 1v quirsi,

QARP-XNITTING Cid PASCH MACTINED

Single Hasctel mech:nse Lave ¢e needle bar and & numbar of
gutde bars and .dditior-i .tiachrais dependinz on the type of profustien,
fhe basic version & availible in geuges from 28 to 86 (14 to 28 WPI),
and the working widths range fron 50 to 190 inches. The rate of
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production iedependert am the gauge set, material used aand pattern
desired, aad the yamm is proceseed at epeeds of up to 1,000 coursee

per minute. Using 8 guido bars and poeeibly a chopper bar to increase
the vertical and horizomtal rigidity of tre fabrics, this type of
sachims can be used to kni. various bags, gaute, mosqulto nete, shoe
liniage, package and nair nets, fishnet fatrice, and tachnical articies.

On Bascre: aach:nee des:. ad for the knittin: of ~urtain materiale,
the gauges range from 14 to 28 needlen per inch and the working widths
vary from I05 to 244 inches. The rate of production which 1s governed
Wy the nuaber of guide bare from p.ain or lightiy pattermed curtain

saterial in fine or coirse net to plueh curtaining.

Special Raschel machines have been developped for the production
of foundation garments nd undervear, tathing costumes, pitterned and
plain elastic aaterials ané virious rithon.nss. These machi.nes are
oquipped with sutomatic temeion controi for the eisstic material fesders,
and gauges vary from 24~48, even 64 (12-¢4 or 3¢ NP1) with working widths
from 105 tc 124 inches. The guide bare may number 4, 5, 6 or B and
the rate of production varies accordingly from 600-1,00C coursee per
sinute,

Highly versatile multi-har Raschel units are also used for the
production of lsce ribbone, laces plain and patterned curtains, and
outwear with the chopper bar and wool fringe effeci, As a rule,
three basic guide bars and ae sany as 27 pattern guide bars are used:
the gauges on these machines rense from 28 %o ¢8 18 to 24 NP1) and
working widthe from 75 to !24 'nchee. "he rate f production variee
from 400 to U0 courses per ainute. Special Rascuel machinee are
aleo available for the production of cords, braids, fiehnet etockings,

packagiag nets, carpets, mats, etc.
Ia this eection, date were suppligd by the following compeay:

Barl Mayer Textilamechimea¥sbrik G.m.b.H., 5053 Overtehausen Wber
Offenbach-Main/4, P.R.G.




LAYOUT D1

Machinery:

Power:

TYR® of groduotiem

Yar requirements

r running seire:

Wastet
Other eguipment:

Yaking up:

Finishing:

Staff mimﬂntn

Approximate costs
igvovled:

Jayour p2
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Theoretical lLayouys

4 Raschel sachinee with 6 guide bare ad
1 chopper bar

gauge: % (18 WP1)

working width: 15 inches

approx.  kiW/h per machine

ladies! outervear fabrice for tropieal
climates

textured poiyeastar fibre

135/1 denier, £TeY, purchased on coneS.

80 € efficrency

approx. 900 s per maschine, totalliag 3,600 » or
580 kg for four machinee.

approx, 16C &

S per oent

1 winder i1n the yam to re-spool residue om coRes
e0ld by the yard or made up in an ancillary
plant.

an ancillary plant sctivaty ocomprising dreing
and heat treatment on tenter frames.

4 semi-skilled operatives per shift, knitting
duties only.

4 Rar- %ol ma~hines US §24,000 and an
additional US 4,000 may be needed for b
various attachmeate.

4 Raschel-machines with ) guide bare,

20 pattern guide bars aad a ochepper WP,
gauge: 3 (18 wPI)

working width: 105 inches.
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Povert approx. 3.9 kW/n per machire
Irpe of production: lase fabrio. for isdies cuterwear
torials textured polyanic and polyester yaras?

otther 70/l denier of 1./l derier, purchesed
ATey or whiie ..n cones.
uvpyt: % ¢ effi 1y
Approx. !,X: m per machine, totallyrg
4,000 m or 5<(~640 kg, for four marhines.

Tare requiresents approz. 1¥ g of Tu/i denier s0ivamide,

oL _nanning eetpe: 1 g of 115/1 dearer polyamide an: 160
of 135/1 poiyester yarme,

Vaste: S efficiency

Other eq:ipment: 1 winder in tue ;am store 10 re-epool
reeicue on aaee,

Making up: 80ld by the vard a1 made ip ir an ancillary
plant.

hnlhlus an anciliary-plant ac:iivity tumurising
dysin,: awnd hea'-'reatment .- ‘gnter f rames,

faff-requi remen - a1 4 semi-okil.nd operetiver per snift, katttiiag
duties on.y,

Approximnte coute 4 fasche)l machines USS %,000 and an

iavol ved: additiona: 5 8,00V say be needed fer the

various attachmente.

ITTING RACHI

Single warp-kaitting nanhines sre built with me aeedle ber
ard 2, 3 or 4 pguide bare for the warp threade. These machines are
sbtaimatie with gauges of 12 to 36 needles per inch and workiag widthe
ranging from 84 o 168, even 260 inohes. Thay are used for the
peoduction of pilain, patterned or open-worked fabrmos, elasticated
er otherwise f-r gentlemen's skirts, lad.ies® blouses, childrea's

Wear, casual we.r and working clothes. IFnitied forndation layers
for laminates -r Londed fabrice and liniag fabrics can alec be pre-
Guced on theee machines., The patterning possibilities cem de extended
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W o afditien of coraia stisciments. The rate of prelusti@d,
w“ulwoamm&mu”.wdpsum
and the patters relected, varies frem 400 te 1,UDD souress por SLAUSS.

A second ciase of warp-KRitlLiAg wachines with A, 12 or oven 8
guide dars wd 3 mte ~f predustion that ranges frem ¥)0 te 400
oourses per 3inute 18 available, mses vairy frem L4 ta 26 neodlo®
por ineh A working widihs range from A4 te (6A inches, The fabries
preduced 1re used for iad es! unda~wear, foundstion gureents, (Freeees,
Plowses, bda'hing costumen anl hear' «0:.r as weli @ Tor f.imishing®,

wabrella fadrice, ecte,

There 18 AnoiRer Lyps of utomatic Warp—iRiti'Ag sachise ¥ SA
twe needls bars opposite each sther and twe girde bars, This deudle
warp leems 10 obtainavie 1 geuges of 26 te 34 needies por ineh Mmith
s working width of 34 18ches and a rate of predustiion teushing WO
ooureee per minute. [t 1s suitadble for the preduction »f sisve fabriee,
tmitation leather fahrrics, ovterwear in synthetic vairme wnd cotteam,

Suriainge and covere,

Ia this section, dal.s WOPe Suppliou Ry Lhe fulliowing compaly §
fo?l dager oxiiimaschinen—Fadbrik GeeBoile. BUY ) Jnerishunsen, F.8.0.
VED Virtmaschineabau, Limbech-Oberfronma, ‘arean Tenecratic public.

Theoretjeq] lovewys

JAISE B

Dabiassx® 4 verp-mmittiag machines with 2 guide WG
)2 aeedles por 1neh
working vidth: 84 inehee. .
2,4 M per maohine

I
Sme of JERiNglAm®  emtlesem's shirte
Ranial

pelyamirde

) Gemier, gvay yosu pussinssd @& GO




Tom roguirenente

tprezimate costs

Tosn reguired
| &. VW Ty

o) -

@4 officioney
appres. 2,000 » por machinme, tetalling
8,000 » or 660 kg en four machines

awppran, V0 »

1

1 winder in 'ne yare etore to re-spee!l
FOBleue om comes,

®0ld by the yard Lo shirtmakers or made up

An a8 ancili.ary plamt,

o amclilary-plaat artivity, ental.ing dveing
and hoat 're tment an tener {rames.

4 osemi-en'iled operntives per shift, mittiag
duties oniy,

4 warp-init’ing sach.nes approz. 8 22,000
and an extra U8 . ,UO0 might be needed for
additionai attachaents,

4 warp-mmitting sachings with ) guie Ware
3 needles per ineh

YOrRing width: 163 imches,

)e) IIA per zachine

fabrie for working ' othee

WPight, texturised pelvester

1) /%0/) donier, purchaseld on cenee.

0% oftrc:ancy

appres. 2,20L n per machine, tetalling
8,800 n or 7,900 xg en foeur mashines

00 g
1
Fash steoougn spaes.




EH

fverage sests

".

osld Yy ‘he yost ov maie W 0

anstilery plamt,.

amethiary 9.aat setavily sampriosang QHotag,
prating wd hea realsent.

4 somi-shi i .0d sporatives pof sha s, ISt A0g

utios m v.

4 warp-m.'ting SReRiNes APPPIS. vl @000
plus o ade tiomal W 2,000 for ot teshmunAS.




AR NITIN SoKE

e yerme wed o MNai-t0¢ Mitting anchines are osnsee and
edied eommis. T™he rew msterial e pure wos. or viends of wool and
OWher fidres. The fadr1 - srad.ced W 'hOEe Wa-h.nes 8 ideal feor
SulOruear gureents surt as ladiow’ dresses, =hi dren's wear wd
Puliovers. ' & sommen srec’ice "o 1me. wde FATROR L -NAK AL SO N
18 the pient, 284 the fabric prgsar LA mgh a Stearing ca.endar prieg
0 Wiag exde p.

Plat-30d RRilling A Nines u0.a; ly rare & ra.q@ vary.ing dotween
) %0 16 neodios por innh. Peta, s 1rw resLricies o the o lowing

mete types:
(o) Emabanes predycing pisin cioin which san smiy o ste with
siPeular GBIt ing aechines when Mmrang ar Y «o hty to

hange frem 2/’ riha to piain ir required. “heir werKing
WLt of MO -u gemeraiiy pereite tne preduction of a
flasohed fabr ¢ 35 on wide;

(%) Baliaee vi'h oviten :regefer wdé Jscgquard gitachmqnt, whied

offor a vide varie'y of pattems I luding "1ntaraine®,
’

Pbdries can “e srodu-ed in esec' iens'.a ‘e specific gureemt
FOguirensnts v.th the requisite 2/ we.te. With a working
SR of (80 ca he fin shed fanrie 18 .55 rg wide o severs)
BWPrONeY widthe rma of f side o side;

(O) WilRh stt tu for w, ARZ and RArTOVIng, wRioh
Pproduse seni-Tashioned sbri o, “he Mmzivus worNing width of
90 en pomite the praductien of parte, the wvidthe of which sam

50 odjusted 1o the seasureeerts of ‘he Tina! mreent:

(@) mm which affer « grea’ wariety of structures,
Nsluding 10000 mes which sre ured for smreents and scarves
WRere fvee etreted 18 requ! red doth longthwise and dresdtih-
Wigs., WMtk o loeser simcture, a werking width of 170 ca
oaffiese %¢ produse 155 en of finished cloth, »ad the machines
henneives ore equigpet vitd Mrreving wd videning o' tashamie,
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A typieal fastery layout has been given for ¢a0k of these
asshbines. [t 18 aleo common practice to have a narrow width
saehine (working width 40 cs) orerating as a suppleasntary machine
preducing sulti-coloured boruers witr faccrad triwmag.  Each of
the feur layouts refers o difierent yvaras, atruectures and applies~
tiems. Produotion '3 based on 3 W par cert eti{i1cienay factor, 10
por oent reing ailoved fo. mtyonage~ su npposed to the customary

S per oent in Furcie.

Over and aborve the st2f{f rejulrenents cited, A knitting technidian
fe required, i thara are Tesn than 0 te ‘O flat-bed kaittiag
wmite, it should ba 9ointed out that the work of the kmitting technician

oF owmar 1a merelv a part-tins .ccunitior.
In this secion, data were supplied Yy tte folliowing companiest

B, £toll & Co., Strickmaschminenfadrik, 74'C Reutlingen, F.R.Q.1
VES Blite-NMamant, )030 Karl-Varx-Utadt, Jersan Demccratic Republiet
Wildt-NMeller-Bromley l.td., lLeicer.er, United Kingdom.

mgm;m lavoutls

v

Jpshiseny! 6 flat-bed knittinz maohines with hish and lew
nitt needles,
10 neadles per ineh.
working widih: 130 om.

e 0.9 kv./. par machine,

TXRs of aredwction: ladisn® short-sleeved pullovers with 2/2 wely,
avernge a1se: .2 or medium,

Biarisl: pure norsteu wool
28/2 metric coun., purchased resdy-dyed ia
hanks and wound onto cones on the presises.

Suteuts G0 % efficiency
spprox. 145 m per machine, tetalling appres.
870 » or 63C kg (1230 pullevers) fer sizn
mashines,




approx. 500 2, net weisht 400 g

20 ¢

1 winder in the yam store

sutting machine, lockstitch sewing machine
overlock machine linkiag and seaming
sachines for making up,

eteaaing caiender ind cioth preas as weil as
steamsr for sarments when fin:shed, neces-
sitating an xdequate supply of steam. Mabric
iRspection faciiities, atorage space and
shippiag amenities,

2 semi-ekilled operntives, knitting dutise

only.

6 flat-bed knittine machines: approx. 'S§ 27,00C

6 flat-bed knittine machines with stitch
tranefer and Jacquard attachment.

0.9 kl/h per machine

sm's long-sleeved cardigans, average sise
12 or mediua.

lambewool

1 metric count, purcahsed ready-dyed in
Mank: and wound onto cones on the preaises.
90% efficiency

approx. 330 a per machine, totaliing 1.980 a
or 1,680 kg (1,440 garwents’ for six machines.

1,100 £ ner zarment, net weight 850 2
25 ¢

a8 for Pl, with the addition of a buttea seving
aachine and a dutton hole machine in the saking-

wp departaent,
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luﬂ‘ requiremsntat

Approximate cosif

xsvovlod:

LEYORT F3s
Mpohinery:

Yarn requirement:s
per gment:

Yaster

Other equipaent:
gtaff requirements:

Approximate costs

anvolved:
_AYOUT T4

Iaghinery:

bear

- 42 -

2 semi-skilled operetives per shift,
knitting duties oaly.
6 f1at-bed knitling machinea: Aapprom. uvas 57,000

€ flat-ted knitting machines with attachments
for widening and n.rrowing

12 needles ~er inch.

working width: 90 cm,

CeH kh/h per wachine

ful' fashioned, long-sleeved Indien' dresees
in duible jersey, i1verage 8138l 12, or medive
worsted yarm, virein wool

40/2 xetric count, dyed hanks wound orto
cones on ‘he premim~s,

904 erficien-y

approx. X kg per machine, totallins 180 kg
{enough marment parts for 0 dresses) fer

s1x machines.

annprox. HL.0

negligirbie

ag for 7!

2 ssri-skilled operatives per ollﬂ‘.’

knitting duties only.

£ filat-hed knitiins machines: AppTOR, ors 78,000

6 purl machines with Jacquard atsechment

8 needles por inch ,
working widths 170 om -

0.9 kW/nh per machine




Output:

Yem requirements
2OF _garwpent:
Mate:

o 1 i3

ST regyivensnte:

Approximate costs

igvelved:
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ladies' garmente in purl fadbric with
plaia Jaoquard pattems.

sagylic yam

16/2 metric count, sp.n-dyed and purchased
o comes,

&pprox. ()7 ¢ per ma:inine, tiia, ling
3,000 » or 920 kg Ly W garments) for
8ix sachines

Approx. .70 g net weight 150 ¢

approx, 1C¢

As for Pl, excer' for the steaming and
oalenderiny fac:l:ties. On being rade up,
the ramments nave to he washed, thus provi.
sions shoula be made for on-pliun washing
and drying. in view of the fict that bab.esg!?
wear s ofien smuroidered, an erbroidery
machine shouid se inciude. :: ~he making-up
department,

2 semi-akilied opera'.ves per shift, kmittiap
duties only.

6 fla.-bed xnitting sachines: approx. US$ 48,000
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COTTON'S PATENT FRAMAX

Originally used to nroduce full-fashioned stookings for ladies,
now discarded :n favour of seam-free sgtockings, Cotton machines are
currently used for *he product:on of full-faghioned garments with a
2/2 rib border or wa:.t sul-.ible for cuterwear of all kinds. They
are haghly economicii a5 the shaped sectiont regquire a minimum of
cuttings, and the waste 1s negii/ities Only best gqua.ity yarne
should be run on *‘hess marhineg, inyg oreference hLas Jear given (0
cahsmere or lumbswool for the production nf :win-ssts. However, with
the introduction of new blend varns of wool and mynthetics, productiom

has turmed towards adias! dreeses an? nther parments,

Wher. stockings were produced on ‘hese machines, the most comaon
material was nvion »r >ther svnthetics, ind sowe natural silk., The
working width of the needle b.rs ranved from :8 tc ’C 1nches, and
the most popu.iar zauge was 51 ic “t., Today, however, with the in-
creasing variety of gaments ‘here has heen 1 COTrresponding i1ncrease
in the machines' ringe. Gauges currently vary fror 4¢ to 3', and the
work.ng width of the needie bars 18 ¢. inches for &.aeves and as
such as 38 or 15 inches for body widths. The pitteming scope can
be extended with the aid of various attacirents, such as lace,"intareia,”
cable and striping attachmentn, to include geometric, asyneiric and

fancy pattems.

A Cotton frame comprises several working head so that a number
of garmen: hlanks are orod.ced at the same t1me¢, and the sisesof the
machines vary from 4 to X nuch divisions. Wwhereas :t 18 now common
practice to have = sinpFle needle had in each division, & ridb machine
with two needle heds 18 .eing deveioped, Totton's Patent '~names are
sophicticated pieces of cquipment requiring the full-time services of
a knitting technician and a mechamic, It shouid Le adequately housed
and proper factory servicem should be ava.lable. Thus, 1n preseating
two hypothetica! factories - one producing full-fashioned cardigans,
the other full-fashioned Aresses - the lay-outs suggested make allowances
for much larger units than the minima quoted for flat-bed and circular

knitting units,
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Desmite 1ts sive, » factory using Cotton's Patent Pranes ;s
far less dependent on the SupDorL of o'her .ndustries becaise the
SRTeent making procedure ip Iimited nclelv 1o ‘inkine, Afterwam:
the mments ure rtanmed on individua. frames ind the resdv-to-wear
articie 1. fininhed,

In _n: section, techmical Ga'a were Bupn..ed by *he foliowing

companies:

Wiliam Cotton Limited, vousibor-ush, mited “ingdonm;
Georges . eboce- 4 Ciey .0 “royes, ®mpre;
Solubert & 8aiger A0, D8’ Trpoigiser, ©,B,.4,

Pheoreticai lavouts

1AYOUT G)

Mﬂ!' € Cottor.'s Pyitent “rases, comprifnings:
4 machires with 12 divisionk, saupe 21,
width of reerile bare: 32 incres .body width)
2 machines wi‘: |/ “ivimiona, smupe 21,
width of needl: haire: )0 jncheg {s.eaven),
m' 10,000 XW per weev far the whoie factory,

n. o[ production: ladres? ionp-s eaved, ©ili-fish)oned raglan

carMdiganre, Average - e :2, or medium
!t!zﬂll Lashrwool
15/1 metr;. centy prchazas re.d-dved and wound
onto rconeas o the premises,
Qitpus: 80 & efficiency
approx. 810 ke of varm (4,50 cardigans) fer
all six machines
Ya™ requ:rements

ROr garment: approx. 180 -

mate: negligidble
Other sT)ilpment: 1 winder 1n the vinding section

2 flat-bed knitting machines to it ribbed
borders, cuffs and necks (nee F1),

ot . <

b o
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Eiaishing:

Jtaff requiremeats:

Approxisate ocosts

invovlied:

LAYOUT G2

Machinery and
oguipment:

\J ]

Naterials

Ntput:

Yam requiresents

per gmnt:
¥aste:
Other aquipment

Staff requireasnte:

- b -

isnking machines, button-hele machines,
butien sewing sachinss and lockstiteh

seving michines for makin —up.

laundering and drying faciiities as well as
an adequats wippiy of atein for the steaming
box,

one kn.tiing technician vev o ift, 100
snployees for the whale factory working $we
sh,"te,

s1x Cotion's Paient Framesm USS$ 130,000

8 Cotton's Patent Frames, comprisingi

6 machines with !6 divisions

guume 21, width of needle=bars: 31 inoches
{body width}

2 machinesg with /L d.ivisionc, gauge 2},
width of needle tats: 204 1nches (sleeves)
12,000 k¥W per wcer ‘or the whole factory
ladies .ong-cleeved, "intareia® patterned
full fashionei dreases 1n wsingle jersey.
Average size: 12 'Tedium).

lambswon)

14/1 aetric count, purchased ready-dyed and
wound -t~ coner on the pre.uises,

80 ‘ ei'frcrancy

approx. 1,800 kg of yarmn {3,000 dresses) fee

all =ix machines

Aoprox. 600 g

negligidle

Ag for Gl

120 employaes for the whole factery working
two shifts, .
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8 Cotten's Patent Prames: USS $90,000

8 Cotton'c Patent Praames, comprisings

4 machines with 6 heads, gause 2!,

width of each head: 4 inches (body width)
2 machings witn 1€ heade, sfwuge 2,

width of each head: ¥ inches i body width)
2 sachines witn 2C heads, gnuge 2;,

width of sach heas: 27 inches (slseve width)
12,000 kW per week for tre who.s factory
sen's ong-siesved fuil-:rarhionaa V-neck
pullovers, single jersey in cable-atitch
design in various mizes. Averaye sise:

42 {mediun).

worsted yam, virgin woo.

28/2 metric count, purchaced ready-dyed omn
cones.

80 % efficrency

approx, 2,700 ke (6,000 pullovers) for eigh
machines,

approx. 450 g

apprIx. 4% o

negligidle

1 windsr in the yaru store

2 flat-bed knitting machines to knit weltis,

ouffs and V-neck borders in rib structure.
Seving machine, linking machine, overlock
machine for making-up.

ironing facilities.

120 employees for the wholie factory working
two shifts,

8 Cotton's Patent Prmes: USS 480,000
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(ty courtesy of Messrs. Scimber amd Salser,
P.R.C)

) Cotton's Patent Fruses, comprising:

2 Cotton machines type SN with 12 heads,

gauge 24,
1 Cotton machine type JPO with 12 heads,

gauge 24,
%9¢100 kW per week and 1,100 kg of steam im
the same period.
l. ladies long-sleeved reglan juspers,
Plain with 1atumed tubular welt (SN frame);
2. ladies' long-sleeved ruglan juspers,
partly patterned frontwith bow (JPO freame
for front, SN frame for back and sleeves);
3. ladies' jumpers with long insert sleeves
and fully-pattemed front, 1/1 rib welt
(JPO frame for front, SM frame for basck
and sleeves).
leand 2, Polyester (Trevira-Schapim)
135 denier
3¢ a blend of acetate (Chavalor-Rhodia)
90/2 denier and rayon
200 denier, ail purchasedon comes
85 € efficiency
approx. 672 kg (2.880 jumpers) for all three
machines comprising:
le 260 kg or 1,240 jumper parts
2. 216 kg or 890 jumper parts
3o 196 kg or 750 jumper parts
l. approx. 220 g

2. approx. 242 g

3. aprox, 210 ¢

nogligible

1 flat-ded nitting mehine, gouge 14 and
the needle ded 180 o=




Pintehing:

Roquisite fimishine
Lise per parwent:

Staff requiremente:

Apprezimate cests
AaYolvey:

4 doudle-chainetiten sOVing machines

Without cutting device, | }-threed

overlosk

sschine, 5 cire.lar 'inking machines

(mmuge 18/20), settins equioment

and 2

lockstiteh mewins machires far nakins—up,

stean press i) litiex and hand 1rems.

1o 23.09 minutes
2. 26,29 minutes

e 17.1% minutes

1 techniciana for Cottemn's Patent Prames

55 operatives for various msehinse
1 denigner

1 patrm maker

1 sJpervisor for the sewing departsent,

} Cotton's Patent Prames machinegs?

U%S 300,000

1
:
;
]
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SRR MCKOTING MR OB ATCUY Of < Vv cemrtewy of

Nessre. Ssimbert & Bnlose

Rupning ine snd rmie of preductien pqr frame:

Item (1) frem: 10,20 minvtes
bash 10,20 minutes
slesve 10.80 sr1mutee
sleove 1980 simutee

42,00 winvies

Stenpages 1neurred due *o atarting and Pinsehing o

frent and bash 2,00 mrputen

oleove 2490 manytes
4.00 minutes

Tetal rumning

188 aporen,: 8igut

Mate of produetion of ame frame: 12 conplete JPes®
in 4 minutes

e (84) Premt 22,00 minutes (JPO frame)
ook 11.40 sinutes (SN frame)
sloove 12,40 sinutes (SN frame’
aloove Aa® ninutes (34 frepe)

98.20 minutes

Steppagee fue te Mesene guetad abeve!

frent and ach 2,00 minutes
sleoves 2400 manytes

4.00 minuten
Total veaning

im0 appren.! 62'00 ”m

Mate of predustion: 12 complote jumpere ia 62 sbantes




Temm (888)

o"o

frent 64,00 stantes (JP0 frame)
e 6® sinutes (W frage)
oleove .80 eimites (¥ frame)
slesve 0,0 minitee °* fremg)

.59 mirites
leppages as Beve: 4 ninutes
Tetal mwaing

timn appres.: T4 minutes Tor 12 cenpleote
Jupere,
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Supee
Brom {4}

Enittine, “wamt
Mitting, nasn
Mattiay, o loowe
FR.tvivp, »' oove
Clap.as, 514 nowmn
C. "o er, seen sgup
(Por srer frmine!
WPmtiae o T [ CWER
inY epeawr g

Md srnemt.ve
futting, ne-«
Lanking, ne~n we 't
Cutt ng, 5.0 Pratoney
SOW .o, 1.8 "intener
Band sowins i in.np of thre i, ote,)
Ivewing 11 oreen
Iraming W hand 0o ar!
napent mn

Pasiing nis hars
mittiag, rd ve i te
Pre mte sendine
Todal wartirg t . mge

1oam (lx\

Mitting, front
Wistine, dien
Wmisting, cicove
WMéttine, sieeve
Clasias, . 40 seame
Clewiar, necr swan
(for later fimas'

I mnures)

L)
L))
0,0
%
b %0
&5

o
LS
%
Yo 99

LY
| %
2,00
180
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Cuttiag, neck

C.5%
Linking, neck weit 1.5
MNutting, 24p fastener 0.3
Sewing, m.ttons 1na Mutton holes 4.00
Other seviny Sperstions 4.00
Iroming in prees 1,00
Ironing v; hang 0.%
Inepection 3.00
Packing 1nte bagse 0.5
Pro rata wendiny 1,00

conditions prevailing
(Autuan 1769, the figures will

The following computations are baged on
A She Pederu) Repubiic of Ceormany
vary from couatry to country,

Mllhon

Item (1

le Cost of raw saterials DN 6,40
*+ 29 % overteards m 1,28
2. Production coste \
Wagee ™ 1.70 .
+ 100 € product iom ‘

overheads ™ 1,70 ™ 3,40
Total production costs;

M 7.68

3o Mmagement and sales organisation

expeases (related to productien
eoste)

§
10 € mnagenent ove rheads ™o 1,11
15 £ salee overheads m 1.67

Ceat price:

RS T ——




- tom (i1

? l. Cost of raw materials M 7.00

+ 20¢ overheads m 1. 40 ™ 8,00
? 2. Production costs

7 Vages N 1.9

% + 100C ¥ production overheads o 1.90

m™otal production coste:

1

3, Management and salen organigation
! expenses {related to production

g‘-' (Tosts)

10 % management overheads o 1.22
§; 15 % sales overheads o 1.8)
'

Cost prioce:

1:

Jtem (iii)

Stiel

: l. Cont of raw materials m 6.95
4 + 20% overheads Mmil.» o 8.0
2. Production costs
Wages m 2.%
{ + 100 % production
8 overheads o 2.8 ). BN
: Total production costss Bl .
! 3. Management and sales organisatioa
é sxpenses (related to production

costa)

10 % management overheade mil.»

15 % overheads m 2.08 ). "B 1§

Cost price: wm lh‘l

The yearly production, calculated on the basis of 48 90-hewr
week3 would, therefore, be of the following order:

Item (i) 52,500 jumpers
Tter (ii) 40,000 jumpers
Item (iii) 42,000 juspers

Grand totals 114,500 jumpery
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Costn weuld be sccondinglys

Ttem (1) DM 750,000
Ttem (i1) ™ 60C, 00
Ttem (111} i 150,700
Total:

%y
-

Jelling prices should net be lower than
Pirst choice quaiity (95 per cent of -4 preiuction)

item {1) Moy
Ttem (45) M 19K
item (111) 25,00

feocondc (5 per nant of total sroduct: n )

Item (1) D 10,00
Itema {ii) ™ 13,00
Ttem {111) K 17w

Total saler tncomg

Ttea (2} /70,000
Ttem (11) ™ 740,000
Ttem [it1) D2 3 000, 006
Tota) nales: "2, 510,000
less total production ceste: 02, 100,000
204,190,000

LANENA TS

In addition to the ranwe of fabrice directly vtilized oy the
clothing industry, nittins mich nes ire aies uced for the produc-
tion of divares technica) rrticler, While poreciiting their 13-
portance, 1i:voats, however, have no. heen pressn‘ed fsr these parti-
oular iines as thev can he produred on the various tvies of machinar
alreadv desrrited,

Packapine material and netting are tynical examnies ~f techn:cal

nrticles produred on knitiine machines. Soecii’ Ruuchel machines have
been desimed for the nrodiction of fishing ne~ wide from ‘wicted
svathetic vam, | finer-gai»ed Rasche! ®aghine has heen developed to
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preduce mosquito netting, using fine cottem or synthetic yame,
Supplementary warping and steaming sachines are needed.

Another innsvation has been the development of = nevw applianoce
peraitting the superimposition of a eecond, coioured thread with a
different warp onto a fine net fabri” produced on A Raschel machine,

thus ~reating an embroidered effect, "he resultant fabric has

countless uses.
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