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Foreword

I am pleased to present the fourth handbook in the series on textile machinery technology that the
ACIMIT Foundation is publishing for use in Italy’s institutes of textile technology.

This handbook looks at the machinery, accessories, auxiliary equipment and technologies relating to
“cotton and wool spinning”, a further sector in which Italy boasts companies of international prominence
and remarkable expertise.

This “spinning” handbook follows the ones on “weaving”, “knitting” and “finishing”, all of which have
now reached their second edition, the 12,000 copies printed to date bearing witness to the interest
generated by the series.

A fifth book, on “chemical fibres™ 1s currently being produced to complete the series.

The need to publish these books emerged in the course of a series of meetings that ACIMIT had with
principals and teachers in the context of various initiatives designed to promote relations between the
industry and schools.

We were told that the textbooks currently in use do not reflect the continued and rapid technological
evolution the sector has seen in recent years.

With the precise aim of publishing handbooks that respond, as far as possible, to students’ learning
needs, the ACIMIT Foundation decided, in agreement with the schools’ principals, to entrust a group of
teachers from the schools themselves with the task of realising the series of books. The teachers involved
accepted this challenge enthusiastically.

Thanks therefore go, on behalf of Italy’s textile machinery manufacturers, to the principals and teachers
whose schools are source of valuable human resources, essential for the development of their industrial
concerns.

Since no job is ever done to perfection the first time round, we will be grateful to anyone (students,

teachers, company engineers and technicians, etc.) who sends us suggestions and corrections that might
enable us to improve this publication and increase the value of the whole enterprise.

December 2002 Alberto M. Sacchi, President of the ACIMIT Foundation



Acknowledgements

The ACIMIT Foundation wishes to thank the principals and teachers of the following schools,

without whose willing and energetic collaboration this book could not have been published:

* ITIS Buzzi — Prato * ITIS Leonardo da Vinci — Napoli
« ITIS Carcano — Como « ITIS Marzotto — Valdagno (VI)
* [TIS Casale — Torino * I'TIS Paleocapa — Bergamo
* [TIS Fermi — Treviso * ITIS Sella — Biella
* ITIS Facchinetti — Busto Arsizio (VA) * [TIS Varese — Varese

* [TIS Leonardo da Vinci — Carpi (MO)

The cotton and wool spinning handbook was written by the following teachers:

* Prof. Ezio Carissoni,
Textile expert and the textile-clothing sector consultant, member of the Board of Industrial
Technicians in Bergamo; laboratory teacher in fashion and design at the technical college

[.T.I.S. Paleocapa in Bergamo, where he 1s the textile course coordinator.

 Prof. Stefano Dotti,
Textile expert and graduate in economics and business studies from the University of
Bergamo, who lectures in industrial technologies on the degree course in textile

engineering run by the Faculty of Engineering of the University of Bergamo.

* Prof. Franco Fleiss,
Textile expert and graduate in politics from the University of Turin, who lectures in textile
technologies and organisation of production at the technical college I.LT.I.S. L. Casale in

Turin, and 1s technical adviser to the Court of Turin.

* Prof. Luigi Petaccia,
Graduate in mechanical engineering from the University of Naples; since 1979 he has

lectured in textile technologies at the technical college I.T.I.S. Quintino Sella in Biella.

* Prof. Lucia Pien,
Graduate in mechanical engineering from the Polytechnic of Florence and lecturer in textile
technologies on the specialist textile course run by the technical college [.T.1.S. Buzzi in

Prato.

The ACIMIT foundation wishes to thanks all these individuals for the time and enthusiasm

invested in this project.




TABLE OF CONTENTS

COTTON SPINNING ......... R —— R — T R —— 11

Carded COMON SPINMIND i s s s sy i i v s 11
COMBE COLLON SPIMONI «oionnonasumsms i s e e e A A A 12

CNICICINCL SDUNIIINR i wssinsos s 8550044504 4 R R S 13
RAW STOCK OPENING AND CLEANING ...cccccncicitmneicinnnnccnnnecscsnsssccssssssassseecees 14

L
Cardlng LI AL AL ARl R AR RNl RRRERIRERERTNRERRERIRRIRAIRERAERITNRLERITNERRERIRSIARAIRIERAERTENDIERIRERNRNTROETANIRNTANTENRLERTIRAERNDNN.) 26

N Al T M AT S oo oe e i 26

Automaticcleamng 0 the Cat.....cummmammmmmmsss s s o S TR T SR 31
Sliver count autOlEVEIIING ... ..o e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e e s annnanns 32
RECYCINE PrOCESS WaASTE ....oiieeiiiieeeiiiiieii et e e e e e e e e e e e e e e e e eeeeeeeeeeeeeseeesaassssnnnsss s nnas 33
Doubling and Drawing ....... R T B A s S 36
D100 T 1 s ST C MR T SRR SRS I ST LI SRS O T SO IR WS M T IR S A ML WL 36

R TR I TR e T T A TSR 43
ROVING fTAIMIE ..o e e e e e e e e e e e e eeeeeeeeeeeeaeeaaaaeaaaaaeaeeeeeananses 46
S To T2 N1 1412 0 11 0] < S NN 50
Open-6nd spIBNINE Frame .. o annnmmmsimmaamnm aa s v R R s s s 57
Retraction winding miachine for bulky yarm produttion ... s 62
Waxing ......cceee... cessssessenasnasansnses cersssesesssssssasansans ceesssesesssssssenssanes vessesessenasrassnsennns ceseesessenaes 03
Singeing ......... reesessssssssnnesnnnnnns reeesassssnssnsnnsnnnes veesssnseassasnansannnes veessensesssssnsssssanns veeesssssesannnes 63
Doubling ........ B S N T B e

L] L]
TWlSt]ng LIRS R R LR R R RN TR RIRRTRERIT NI NIRRT I NI RRARRITRIRNINRERT IR RIDNIRENERIRNRTRSTIROEIRATRITEETERIRRTRETNTN ] 64
Reeli 63
ee lng L IR R R R AR NIRRT RIRRIN AN ERT NI NN RINRIRRINEAN RN RATNIR ORI RARRIRNERERTERERNIT DRI RIERABIARRINAERIERARAETNATNIN ]

11?‘. L]
lndlng-ﬂffiilliiii- ERSRRRRERRR R R R RN RN RN R RN E RN AR RN R R R R RN PR R R R R RN R RN RN R R R R RN R RPN R R R R AR AR AR AR AR DR 68

Automation of Transportation and Packing Operations ....c.ccccccceecencccenecerceseecceeccees 09

WOOLLEN SPINNING .itiiteeiiieetntnnnecncensrasesscscansssssssssssssssesssssssssssssssssssssssssssssssssssses § 4
Woollen SPINNING CYCIE ..ooorniiiiiie ettt e e e e e e e e e e e e e saae e e e ean e e sansaseeesnsnnaeees 74
Preparation iesassssssisinss R A A T m—— T
IROAUETON v e e A S A R R e B i

Balepluekiig v s s s s s R 76
IVETSIINED oot L R N RN 77

Plucking with blending apromn............oooriiiiiie s 80
SHTEEe ahd SN T Do SRS s R R R e T AT 81
AEOTNEEION BT BRTEEY oo oo e oo e e o A S A S S G S i 81



o 1 e k.

Carding FUNCLIONS ......oevviiiiiiiieiiiieeeeeeseeeeeeeseeeeeeeeeeeeeeerreeeressnsasssassanannannnnnnseraeeeseesaeeeeeeseeeereersessssnnnnnns 83
IReTHLGN O T O e R R R e R D R R TP 83
ClOtINES cisscmsimmmanssmssns s s i s T P I e e 3 A S S A T e T s 85
LBRHEE wusmiausmumsumsissisimii i e i A A A S B B S A 86
The earding TOOM CQUIDIIEIIE e s s s s s s s ssai s srss s ssis sl soiasnes 87
Workplace safety and technical features ............oooiiieeiiiii e 90
SEttings and PrOAUCTION ...ccoiiieiiece e e e e e e e e e e eeeeeeeaeaeaeeaaaaaaaaeeaeeeeeeanees 90
Automatic qQUIIL AOTTING ....ee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e sennnnnes 91
L1111 L T —— 92
WOrKInp PrEHIE e e s e s et e T S S S A S S S A G S G e 92
L e e i 30 L 93
O DN T TN T i A A S 3 S A SR A 94
RII g et e e et e e et e e e e e e e oo e ettt ettt et ee e e e a——ataa A e eeeeeeeeeaeaaaeeeeeeeeaerreeraaaen—n——. 95
SpINNINg MAChINE AULOIMIATION ..eiiiiiiiiiiiiiiiiiiiiaii e eeeee e e e e e e e e eeeaeeaeeeaeeeeeeeeeeessessnssssnnsssannnnnnnnn e enns 96
Selfacting Spinning Machine.............. TS T TTTY TR .98
R TN u] 1) ] e N s S sSE SHE e 98
ATEOMALION cosimamimamnmn simmmna s s e s s R T e T S s 101
TeehnIEal SERNITER | o.vuumersivimsesrmummae s T R R R R TR T AR s R 102
Fancy Yarns.......ccoeeeneneee. R —— O ——— R — OO, | | .
TR ENTRL TOINUMITION! oo i 5 5 A A A M A A VA G VA A 103
SPUN TANCY YAITIS ...iiiiiiiiiee ettt e e e e e e e e e e e e e aaaeaaeeeeeeeeeeeeeeeeasas s s annsss e e enan s 103
Friction spinning MacChine ...........uevieieiiiieeiiii e n e e e e nne s 104
LT M T T L L 105
SPINE—tWISHNG MAChINE v annnnnna s amna s SR R v 107
Techiical Teatures of spIMiNg-twisting MACKINGS. ..ouanimsansmsarsmsansisenmsas i samisasamismse 109
WO110RSTED WOOL SPINNING ........ teessssessssanssessanes cessesersssasnssaseanes veeeeseseesennee 1 10)
Scouring of Greasy Wool .......cccceeeeeeeeeneeeeeeeneeeeennnsnnes vesssssssssssensensanens vessessesssssssessasnnne 110
Composition 0F @ SCOUTTNE IINEC.......vuiiiiiiiiiiiieiiiiie e e e e e s e bba e e e eeseesaaeeeesssssneeeesnnns 110
1 D T T T 111
Blending soomnamnm i mmn s s i ne ne e e s e e e e 112
Openig and DEALINE oo s s s T s S e e s R A s 112
WEIEHE CHEBER cionmmmimnsumumn im0 s e AN A 114
CIPCOIME ABOTEE wovusomsassosmrnsvmummssmmis s s s s s s s s A s S s 114
S COUTTIIZ . .uiuueeee e e e et e e e e e e et e e eeeeeeeeeeeeeeeeeesaassssaas e e e e e e e e e aneaaaeaaeaaeaeeeeeeeeeeennsssnnnnsss e eenae s 114
D) 1 PP STRRRRERPPRR 119
Ol i ee e et e e e e e e e e e e e e e e et e e e e e et e ae e e e et aaataaannnaaan e eaeeaaeaeaeaaeeeeereaees 125
B0 1] ————— D — T — T — D — 125
GRHETal TOMIATKS snissassimsiinimsims i s e s s s e T R s H R S v 125
Interactions between clothing and AbrES: .uawammmmims i s A R s 126
THGBAIIIIT IR o1 i onmmmmmon s s e e s s S S A R S A PR PR 127
I 13 e (3 e ¢ P 133
Card with dOuble COMDBET......cciiiiii e e e e e e e e e e e e e e, 143
Post-carding lap drawing frame .........ccccoooiiiiiiiiiiii i e e e e e e 144




COMDBINE «ovreerveeereeeneeesessesssssssasensessesssssnssnsssssssssssssssssssssssssssssssssssessssssssssssssssssessansessasss 146

el eI s R R R R I R R T R e 146
Préparation foX €ombIig i unumansannsmiisis s s 147
OB, s s s i s e e R S A A A A A R 153
D S TN i A S R R A B A SR S 165
Blending and ReCOMDING ....ccceuieeecnniieneneceeeccecsceeccsscssssssssccssscssssssscssssssssssssscssscssse 107
General TEMATKS oooiiiiiiiii e e e e e e e e e et e e e e e e e e e e e e e s annnnraeeeeaeaes 167
SHVET DISNAING .o e e e e e e e e e e e e e e e e eeeeeeeeeaeeeesnnnnsnnnnnnnnnns 168
PIBIRDON I TeCOMDINE o s i iy s e s g ey A e S P A S s 170

RECOTTIDIN e oo oo o e o o A S B A P A A B S S S S B e A A S A 170
POST-TBEOMBDINE. (vopcivmmmorons oo oy ons ooy sy ey viss e s oy i v s s v s v s oo WS v T v T v T v 170

I ETIENITNG TR0 RO VRO oo nsoc st B B R R S S R SRS 171
GENETAL TEIMATKS .iiiiiiiiii ettt e ettt e e et e e e e eaa e e e eaaa e e s eaaan s e e eaaa e e sesabn e ssannnseeens 172
Preparation fOT SPINMINE ......ooooiiiiiiiiiiiiiie e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeseeessanssssnnsnn e eenanes 172

R B - o e e e e e 183



