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Met hod of operation and construction to place parallel
fibres under required equal tension. The invention is

w@ornsesrsesl with a node of operation and a consPCT/NLR2OW000795

for the unwi nding of yarn reels, bobbins and spin
cakes froma creel (rack with reels) and placing these
yarns under the sane correct tédnsion as each other for
t he purpose of supplying themto a machine for further
processing. For the manufacture of textile products,

especi ally the processing of high-qual,] i ndustri al.

{1 BVlehod f peration andcqrisiedon AP paeelel Figr gt reuired equal
carbon fibres, it is inportapsgat the tension of the
fibres in the end product are all the sane as each

-affected. . . .

other. Arter all, during the manufacturing of a
sem fini shed product or an end product the fibres are
generally introduced with a particul ar prestressing

15 PR LT o 5P o8 AL B s

* (hBAREnMBT farnQedlaobBisfa0d 6pin dkeskbmracreel rdck wifti :eels) and

the case wth spun threads, the fading awayof the
placingjthrseyarns undes thy WERFIOITest iR A& Gaqheriber fppthe purpose of

anen T st Rl P KRR B P Ve ool

If during the process the

fibres are fixed.by,inpr ghation, with synthetic,.. .

Fes ithe, masufreturrofPXtls Pre %m@mf GF%P%F‘?%BIE&& (i ggauality
%cﬁﬁﬁ?ﬂﬁbr%&h%@ {dsORBles A RANIDICT fikrB@ad &b ibres, it is
under.. tension round a (si enporary) carrying core, it
dmpottentatiztathe agpsnsfitiee Hbiesdn theemtd preduct angall th¢ same as each other.

restress .to.be further detern ned h rect

el Bnapehegneditaind of €rduttiboed BRodief O syt e
itforbd e lRASI 19 isttsdRi0ed Withfa gdieciladifresressing fork, alis pfestressing
the correct working of the end product, as._.is Hg a%%
viprde fagrsrawvayyastarssyle of shyinkass afterihgproghetds fipishe ﬁféil? 1ibres were

. S QFr . r .
355 BRab i RLEE o SontR0 04 I SRR B g vy of i
whengihyafteh ehecpredictiisfinishetlehys walifferedt tate offsbrinkage of the separate

construction th takes.care, of .the processjng. of the G .
peel aifegte 3

fiE5Pds WhitePt ¥ PhibemELYSt b Foduct. Up

b3 H\ﬂm? Y priYeR el BHRO6R MEANSinGREEHAtibA Withosyhthlic résin, fas isusual . :
equi ppl ng 'each i ndi vi dual end . T

for the manufacture of so-called prepregs, unidirectional material or.the winding under. :
tension round a (temporary) carrying core, it can be advantageous to bringthemtoa: .- -
level of prestress to be further determined.

The correct and equal tension of all the fibres is extremely important if the tensile
strength of the fibres is critical for the correct working of the end product, as is the case
with wound synthetic flywheels, high-pressure tanks, and synthetic rotors for ventilators
and generators, among other things.

It is exactly these applications whereby the creel is directly coupled to the construction
that takes care of the processing of the fibres into the semifinished product or end

product.



point wth a precise (electronically controlled) brake
that regulates the exit force. The braking of such a

W@ e@el51833 nor e expensive as the exit force of BEWNL2004/000795
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end points nust be regulated. It nust be noted that it
is not possible with this equkfnent to regul ate the

exit tension, but only the exi4 force. The braking
mentioned is usually generated by measuring the

déf ed mbenby prefereme pabple damty Husout byleqeippagsaekl individhal end

i s el e SR SR St 1R s foree
Wit oQER G RRRYE rhreeRerBive agtRlexilifaitB bEsSveral ehll Points

strength”in the fibre a measure for the tension_in the
frivtt be répnlatesip rraust hg noted Hasd itiinnefpestible withgbis qavipmeny éo regulate

t ' di.sad . of
Ve AT EaronatpEp i FCRLES e Rl i e e bRy enerated by
i RdsGrEhe defléttivh b akb-enlfeddinte bl aeound whicteet fitee isled

exact tension regul ating, where many exit points are
reggngthening piweakeniag §ag yorking o thnbrakébasad g fyis anggpurement. Only

accur .

P AL arBYSiR Py O TBP USRS § 0l HERERAS mesce o
nae whsioh i thedibge.t he manufacture of extrenely

i ght wei ght sandwi ch panels. In those cases it is not

unusual for a fibre bundle width of Inmto contain

I Prtihg AP dd Rlg@edtioRdo8Snot Hate fk Ab&e théiftidndd Ai¥al Gahtages of
in question is, in a sinple and inexpensive way, tQ |

bthi ogrrent taghnicalarossibidition and eag bejagyandagspysly ipplenivated dpsituations

tepnsil.e str it hi j

oF PR SRFER BIREY T M PRI eb e BRER B RBRTARAS acc

| Rtpiiecduhaditanébsly atdwithmbiglt degreei of aedwsacys sichais the epufacture of
the transpart and tensioning.of, materi al.s w a_nor.
CBHeprATSRiS 16k 16 Aot 1B g SR Gadtr o s g e
PRARGIfacte &% bitednel§ BRI safivAcH SinslsOln thevetdasesit is o unusual
invention will be further explained here by neans of

i for ¢ fibrehundiestidsipel 1ramytp santain LD te JpdPdibss byndes

transport. SUMVARYOF THE | NVENTI ON The met hod of

operation From experinments it appears that the .
c'Okd dilnoofeln ingéntiani in tguestion is, in & bienpbeansl inéxpshsive ey, to bring about

friction tween textile fibre a A
e e SRS e B et R s P B P 3 lethe
StnabpeangdtYf tei rakdoily fltusting fored witldlivhichrtkeyeare dhtrsqueed!

bet ween fibre and driyvin . . .
While the invention is also suitablegfor the transport'and ‘tensioning of materials with a

.

more continuous structure such as on a production line for paper, plastics, composite
materials or textiles, the invention will be further explained here by means of it’s

preferred application in the sphere of fibre transport.



rol |l er appears to have a stabilising effect on the
transfer of a constant drive power. Wth many pairings

wo@boosmssed al s this drive power is |ess than theCTRK200WN00795
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apiodidt wiastollercas il plass sliprdree gth e

drive power that can be transferred w thout slippage.” ¥ ' Y ¥
Al so, to avoid this phenonmenon and remai n hol di ng ful
grip a so-called Anti-Blocking System (ABS) has been
devel oped for the notor industry for the purpose of
e MRy ©F PHE S VIBNEIoBXi mum br aki ng power for as
l ong as possible. In the node of operation according
to the invention the very aimis to limt the drive

m | evel that can be conpared to a
g?ﬁf?@ﬂéiéi h?ﬁevel of the adjacent fibre bundles.
According to the theory of elasticity tension in warp

fibres or fibres of aprepr or fabrjc ca onI rlse

iFrom fesperaentoit appeaesdhalithesostigient of figtiopfdn %

‘}*;1 t%xhqueﬁeen%ct‘éﬁﬁg i{Bﬂe 4 tg@élﬁfa"c@ 8EPRIIRY sﬁ&w§ asgréé’telt &ﬁxtstancy than
e passage o e.end product via a roller can

ttaak of p btanenesy fipetfoneThusiat smadl cbﬁ”cnemaeofapemiebamcqryﬁlan @nd driving

| |
m o5 b tien & spbofcgtost Pt Bnsgfhed Rt dizg power. With
ggﬁﬂ'l RO R faRPHals thidldrist boWeriP1dss Maf $hd Batieina dn%posver that
reasoni n

g |1 kew se goes for slipping rollers if |s th
veah be tragsf@fect wishaut Shppage: fid5es taarpid Hus phanggiepgn aad fepain " holding

Lé&ﬁ rgﬁgg% S ,alﬁ% WOCW&EH {: e)rl%h lé)@%/lg év}éﬁ)g?@ Y%r the motor

hasstry o1t the purpose of bEing dbicbiuse theanaximemraldog power for as long as
transported over the out-feed roller with the sane

ROsHblet y at every point where the fibre touches the "
circunference of the roller. W call this the

production velocity So at each pqint on the

chrtthfJéfr efrpsrasiontaheosdipgltq the inyestion hedepeaimyis ¢ hadfithrdrive
! hat &takfr&l@ﬂ gfeJepﬁlgs aaﬁ%e@ are& td mnma!r bfakirdi 15@@& the

estot sectional plane of the
@di‘)dﬁ:ttﬁlﬁa btulltﬂes lAkteordnngdo the(theomy ofejasticity ¢¢nsionia warp fibres or

cur ot e ore S e gl ah SR 8F o T s A of the warp
Ot RasbIEsted AlcebRIaie this eabdidigit is slmahatlﬁmeqfasgage of the.end
production process a vertl cal pl ane %St e |st

gl YFIa9DY V3 %ﬁ'ﬂ%}t supply .

i t Qieallsx@% ﬂYr@i\d%CdaBXake.place slip-free. with a velocity vy, the elasticity between out- .-
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- feed and supply for all warp fibres is equal.
This reasoning likewise goes for slipping rollers if v; is the velocity of the fibre supply
and v, the velocity of the fibre out-feed. The speed of the rollers thereby becomes
unimportant. In that case the value of the elasticity £ = (v2 - v1)/ v1. The factis that the
product is transported over the out-feed roller with the same velocity at every point

where the fibre touches the circumference of the roller. We call this the productzon

velocity va.

So at each point on the circumference of this roller a surface can be imagined that lies in
the rotation axis of the roller and that is also at right angles to the sectional plane of the

product so that the condition of equal relative velocity is fulfilled.
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Because transportof fibresby nmeansof transporting them
overa roller can only take place w thout slippageif

wao b®sosisee tensi on before the roller and aft erP¢CENL200¢000795

the roller is virtually the sane, the fibre tension is
by preference built up from'nil', at any rate
virtually nil. As is well kndwn this construction
canbe realised by drawing the fibres overa nunber of

tationaryer h SiySal GRSEdiTy6 Be detetmiaed
Bl e %faﬁaﬁ%@é’s%g%ﬁﬁ%uﬁl di ng J_gh the oo
HeBstohdnackotthatat the stanteof thapmredugioanquotsps paerticgl pianeimpust PRt

ther according to the fo l.a = whereb .S, .t |l e
wheropl Shee e SEPBIRASVELTER of e B IAES R ety i
Because the coefficient of friction f depends on the

propertiesof the material between the el enents that
Basdse: tidaspdrt offitirerhy heans of frensriopins thee aveica fodlgr can only take

face, and t her ef | ] . :
b it Agnee R KOSk B 0 HERERk i e roleris
%&g!i@’ﬁtg ﬁQMe, iCE5R MnkBntis By preatrendedshils ap fiomail, at iy rate
rod. In

e applicationin question the fibre bundles
witgallynihg next to each other so that the

i cunf erenceof the rod - d fib¥L$ 6¥br a mumber
R t‘seW?rﬁ E“ﬂ%l ti%ﬁfg Hgﬁg ﬁ&? %&qgéggﬁl%ﬁqﬁlh(g%&%ﬁs > inal udes
LSt daFy3384. Pepéxaite thitgl dedcribodirathe Asyerichw patent US3253803.
application of nore rods whereby .the bundl es. of  fJ
The buildiegvivithe sedited ogio8 %ﬁaﬁﬁf?ﬁl"i‘)“fe&b&ﬁ %ggi e%sfggl“.‘é HRQ 16d
furt i %ﬁeﬂup B inheadblyiOR theangleawbichiie fibres cover
P%ﬁoéci}ﬁ%ho%g&}rﬁo si'n the di recﬁbgn of the transport
Wit Sarfacepsfitheotodr al vel ocity that is marginally smaller
than the velocity of the fibre. This is possible wth

the aid of a design that strongly r esenbl es the nodeof
@%@5\@& 't&rbﬁ@ﬂﬁlﬁht biﬁﬁﬁc_ﬁ!&oﬁ dependg heldfm;nimesuamd ittwgmtpml .between
the peripheral velggityof the rollers in C

e Jements (hakgaypethe dristiony {ﬂi‘% e ?‘éeqé‘?’F 254 T84 %‘?J)E/a%g’f & ah Eherefore
bupdl & £Q68] Ahigher fristiclefanirabehnibe athieved by
Rﬁ@g‘%"c‘gﬂ“%’g?@ﬁ’t%g%?ssg i ng\!z/ni ch thgdqt,ensi on . b
dmaemsingebe eivirolediseatinn qfithe ade i HeiRBliGHOR Hedyeg qrghe Libre
;ﬂgggg %ugﬁ%iﬂggg)%t'tcg Efc% TR SS tl{l‘#ﬁleo(firdlﬁﬁer%etdf @e rod is only usable to

y one roller over which the fibres

sl liRithesaky the tensile

The invention in question then also includes the increasing of the angle of contact by the
application of more rods whereby the bundles of fibre can go round eachrod to a

maximum of almost 180"

A further improvement to the invention is created by rotating the rods in the direction of

the transport with a peripheral velocity that is marginally smaller than the velocity of the
fibre.

This is possible with the aid of a design that strongly resembles the mode of operation
described above on the understanding that the peripheral velocity of the rollers in this

case is marginally higher then the required velocity of the bundles. Such a mode of
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strength in the fibres is reduced whereby a tensile

strength difference between the fibres Iying next to
wewh/ostsher of a maxi mum of approxi mately 100%BCEHNDEI04/000795

equal i sed. In addition by partly encircling a

subsequent roller it can be assuned that the fibres

should not slip over this last roller because of a

greater (part) encirclenent of the roller. This is at

LG i aHeR ' 9tifahichahstehsipage

B ragﬁgﬁé%%gbgd?g%ggﬁ% ace %%HE Eigggfl%{gl er the fi t?r gpﬂg
détfehsosmmeugh/ie phencindingrof oot todler. e pateat liné{éﬂoqeii H@.IS(‘W yse of
hosesinl @oheperiitonl s aipaes SYEPIHE IbRE sl phiefiine tensile
S%l%]@?tg% thgl fibraidkdduty @vﬂ{:rﬁb%"? kdnsHé avvngtiadiferercd baawednathe fibres

i'sadvantage that a bres must be manual ly .
li tiprresitioasclootheif aonaxiwer of apprasénately 1094 ende eghglised. In

I nvention in question.does

e e R e bORSmed oy i fbres stould
KA1 v thid@dsE rdlfeB b&tatisd mg%seaw(pmy éneirelemeniosfshe todler. This is
entire Installation in which all

.the necessar .
ptncieastidubjousiessussiades caphipt P SipRtEs &F B Sbregdakes plape on this
ith t use.,of se I | ; 98 ThAn th thi
b e AP R e e b DS HARATAB lydny g“ﬁay ¥

RANEn¥&h LohstiugBortit i @iy posiblé to aredteie rélativelovary liptigd final

irrespective of th tarting tensjon,and e
iensivaronddbon el kRopapsifoR g AftadVafiage that all ibres
&ﬁla{&l Jaﬁrgﬁug%d’d%ﬂ@i & drle dvBethe seowt rblleds. pl ane, is
reduce 0

tension level that is virtually nil. The
tension differences to be reconciled, the required

?gg ﬂv%ﬁ%mﬂaaeéto of oie%lé ve &e&@ﬁ@é&%@@& ﬂe@ﬁ.lrsg l@fugi' fibre or
BJ

n erm ne the nunber of Is. The .
NEbF Shrek hiy 84t Whelitsave isiaginatanetaos hgrossthe pribse Insfalation in

bt ey DR M B OB 5 BT A e e
t%ﬁ Dokt Gl he TRionN Qiftdrent fibesshattas thefstdrhef thapipcdsk apay have

I's tension reduction can be used in the first part . d
gyt lncpestitferengey in valug frameach ether STeRESHE OsmS,W%ﬁepsmn an,

%ﬁegﬁg%)g%n%%s 0{%%% 20 c\’fﬁér% s n%gxﬁié.g far nhfhbENSE rhikrk endPRbdaining in

ross a I l'ers and each

nargRh flabplahe i eduicd e aéopsmn 1¢veh thabis virrepdly gl he tsBRion

unit is copstructe uch that the fibr '

Chiremeses it b U)o PR PRI Sg‘%ﬁg‘gﬂg’uq{tn%@ %xdnpa“d the

GBYal { %&%xc%ﬁe‘ﬂﬂ&ét&&ﬁh& jhelmpeastiollng Hehmmbersof fibres that are
ri

neas g roller under prestress preferably resting at
rsirghltarengilpevailsblerie the 15pesss mwrgf’eam the Proegss Ry hGR the total

required pair and the strength of the construction. The invention consists of the fact that

this tension reduction can be used in the first part by transporting the fibres to the second
part, a slip lock unit, out of which they are, in the third part, transported across a number
of rollers and each brought to the required equal tension. The slip lock unit is

constructed such that the fibres cannot slip in the unit. Control of this tension can be
simply carried out automatically by measuring the result of a measuring roller under
prestress preferably resting at right angles to the fibres moving over it and hereupon
changing the total (part encirclement of the rollers of the first processing phase in such a

way that the result of the measuring roller returns to the required state. The in absolute
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changing the total (part encirclenment of the rollers
of the first processing phase in such a way that the

w0 e@dlosises t he nmeasuring roller returns to thePCBYURMW&H00795

state. Thein absol uteval ues very small differencein

tension before the unit manifests itself as a very

smal|l difference in velocity. 8ecause the starting

velocity preceding the third part is near enough the

Sv%'l'ifés fery shdil &f}?reﬁéetiﬁ ?e?rsmﬁrﬂifér@ hel ﬁm%f'esféq{s?ﬁ"aﬁﬁ vES small
fibres is the same for each one because o0

rthffgneecff 1ntVI¢h)cp1y(B®315ett}nﬁ sarting welocky preeetlingithe(thind part is near

ST et AR SRR A e
QAN Bhe bdtausTRhe ke apﬁgp‘r'é&séjioflfeeﬂeﬁf‘gfné@ﬁm?& R&%GPle a

of the tensions before thé slip lock unit
cmaepmg meaghine; dreingrdghatiamprecéss of besi)othe é‘mat mslen af 4l thk fibres

e e W ARG o 9EL B Bonhetr

rthé 51§y PR bt fedetdrialed btk BiffeRde Biitchfomat tB6l Yiafte the process, the
mnimum, So with the invention it is possible to nake

uEehies of 1pdlersothewpeffisisyt afdriction é@rgiethﬁ angle pf egntadt jgrageoss all rollers
t r.

S PR RIS R ol S AR A

fto lnxadks aicenstadtion thnehju farariage &hmbbnoﬁﬁiﬂés withuglrbitrary level of

tensmnfree g‘ﬁ |nthe sli Iocqu{mt is conv rte

stonandeanarbifiatytiersnen ingensi hejwesn o7 thesfensian g1 the fibres s

Q‘Edddés stnnilfa88ousfy 6 'ﬁh&r'%ﬁotiéﬂ @nh@l‘i KreslRittich I0'th& slip lock unit is
wel | - known way, by appl yin ifference in velocity

toeBvereddniorn raar enough peua V%p@&y efithe bechi and alanf gl ﬁbm From the
Silp rl@%ﬁ@ ﬁ)? %Ilﬁﬁ?\ﬁﬁ Qf?gﬁw&tp rﬁﬁ%& d f?eréx{?: ru?%élgc tlf SeI #8%ion on

posdi bl e In rocess have
$Jll| the ﬁbrels cambe indreiasedimghin if tequired 4f pepht doaitgt\ianom ihtrease tension

paral | e bet ween the. sli ni§ and e )
b ol 1 M dRLainy Reprsdo sae e s ik Sk e by B it
eehgthioltle %ﬂrhl'lel iBtes bateen BROMPI6cIO0hNiE 41 1BE Elowing process. In
el asticity tween the slip lock unit and the pl ace

Wt case aﬁéw 1} the sensige @b ﬁ@hcfém Bl pet vagy-Becausstof ghe gqnal dhasticity

f

YLD G5 0 DEAEEARLEAR s bt Ml g

aztlnmrrua&yz folltneingpvarass mmheatcmsmmtmmthteﬁn&l musnmrfor/ellrﬁhxtes is the
appl ying an endl ess belt with

t |
Pmg Sﬂéfghpc%gﬁeglré?fi‘é%“ “hich is transported over one

part of the circunference of a roller. The fibres are
pressed onto the roller by the belt, w thout a great
&Bmmmmleé Rlse prevides An &pmg Vementrie arslip fosk upit byrepplyings endless

Yelthth A4t5AEEBherillewhithiffranshbfed N IGne part of the circumference
of aroller. The fibres are pressed onto the roller by the belt, without a great deal of

deforming arising in the fibres or in the belt or the surface of the roller. The large
surface nevertheless makes it possible to apply a large frictional force to the fibres. The
small deformations make it possible to transport the fibres through the unit without
slippage and at a constant and known velocity, whereby the unit is not very sensitive to

the tensions present in the fibres.

In summary the mode of operation consists of the following three processing phases:
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surface neverthel ess nmakes it possible to apply a
| arge frictional force to the fibres. The snmal

waledosiosmes ons nake it possible to transport theCT/Nb2@®g/000795

through the unit wthout slippage and at a constant

and known vel ocity, whereby the unit is not very

sensitive to the tensions predent in the fibres. In
summary the node of operation consists of the

f ol 1.oRedgeitidithe eensivaOf 88 fitgrepirames atbitgdugivithal &tfess level to a
tensionof the fibres froman arbitrary individual

st r es§tr¢sgVavel of mil of ngerrenoyghailel of nil or near enough

ni | t r

S| |2p hgﬁ% @ﬁ?grg?sfpoﬁ%#otﬁmeﬁﬁ@rggg%?{lg}x ip lbﬁ{ x‘rr:nz.laétrll k%%gm \aelomty
advandeterndined®in ddglaieg. up t he tensi onof each fibre

equal ly. fromthe nil stress._level tqo the required

col e Suildiag up thestension,ef cachfibrrequally fropyihg nilsiessdevel to the
oper agé A ed Eolfé@ﬁw{@ﬁre‘é?l%'vhlsed that all the bundl es of

flbres yiIng next to each other are brought from an
arbltrary stress level to a stress level of near

B e Bhitis T cedtanat ) bidsatibed bl e pundeRofRres 1ving
ABxt! 10 88t GtRdr abd lﬁﬁﬁgﬁt fi¥fm Eut‘@rbhﬂﬂ'? k@Sss Wvel iobaf Geosd ﬁ:vel of near

achi eved. The building up of the tension after
emdughmils whergke a pew wﬂwlsd!dgmt@elstemm sitkation, usdre@lﬁsed and by means

LGRSk b el B BREDETHITH R s Do poting

up or 8, terfsi@vﬁtet the 3@itdnued tdketpldce biyelegRes @ith tHeaid boA n{u‘éber of
achi eved. Because the distance to be travelled is th

gollees thah ang ronsemienesot 4 drliverataditisrease meyalgriy drrsm therhugdles of
%fe@?sl%@fh%@d&ﬂ: bl Md Sfect t%ﬂs%fe g % ﬁ‘ir L gﬁ%@g gle distance to be

|'ectively processing the
ubwlbds:% the isame foredl lmaﬂks,od@mcalsetlasrtnfcim semey intchiseing whereby an

Th h | | i f
Pt ope T e BlSED GO GniRk Bt T Sindle
bbﬁoﬁsm ﬁ@mu&rmﬁﬁéx&atsuﬁhessbﬁmb les! TRsdadbtet BEthese rollers is
i.ndi vi du%}ﬂay bres in_the bundl sé_g}{§ fibres remains

thegdored Y GRsetots Aot o falsoihgs the copsaguence that the
BORS ekt OthE Sndivthed s lﬁﬁ% e %@fibféé rért}ﬁn{)fr%tﬁﬁally low

even after any precedi ng breakage w |
s@athat bugakdge of ibres imthefconstorctiom i mlqdank aﬁg?etha nnlds of the fibres even

eref ore _not t he, r,ol |
KOG SR FANER P RS G DB M Bundlc pckcage
and R e Gt @lusé hrey sfnl‘ag@(th@fwlhng/\@’ &f individualiies EBuhdle of

i ding el enents
%%res as g consequence %f the frictional working of stationery guiding elements).

The construction

The invention further encompasses an arrangement for the execution of the mode of
operation described above. Such an arrangement is according to the invention provided
with a first part (de-tensioner) with at least one but preferably a number of cylinder
shaped rotating elements (rollers) of which each roller can rotate on its own axle with a
peripheral velocity that according to a preferred realisation is higher than the required

transport velocity whereby the fibres to be transported are preferably led round the
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The construction The invention further enconpasses an
arrangenent for the execution of the node of operation

wale®siosisesl above. Such an arrangenent is accorBCNYL2004/000795

the invention provided with a first part

(de-tensioner) wth at | east one but preferably a

nunber of cylinder shaped rota&ing elenents (rollers)

of which each roller can rotate on its own axle with a

R6Tid:P e f% YI’F!) Ef tto%eélﬂ@tan%%’&lgxhaﬁ offq:hege leﬁfsev(fﬁé?Q)ya greater
realsatlo I gher than the required transpor
\xeﬂabmigﬂqoﬁmmaebgantﬂeachne’mcbﬁlan wvolnkd lter;mssbhrwlﬁdorﬂy ene roller, and a
pre rabl l.e nd therollers in | ao rder. to
RS Rt linURel PR 16! oteasherroR e RBIMaF By Falatively non-
Qﬁﬁ@ﬂtgﬁﬂe duetasd wﬂ@&hﬁa S%E%ﬁ ﬁnbfgalﬁﬁgkﬁfﬁ%ﬁ de ying
woul d be possible w only on nd a seco
gmstsm(:slmnt, céfenahlyt c)qmsnsh odtan eadlsts tamspartbdliser avmtldsr with

e Y ot A B Rl s
Y traspphEB fitheuteligpaitat mrﬁﬁ%Mdo&Q@H% ®116f with a
an endl ess transport belt or a roller wt

aigiprwise prdtheraferg determines dearelasity of ﬂieétaném offthe fbregnand a
e R SR B SRS B ORI P i o

qfrefé:hﬁcer thé katrowididy fibres giediraw §otiet abwlld Wiesfth®te@sion of the fibres
detern1ges the velocity of the transport of the

fif phtaieed.ang a third part (tensioner) provided with

roll ers whether revol ving or not around which by

preference the surrounding fibres are drawn so that a
Baiorder tppgustantgregaodrveirbing it therde-fensionres apd thefersianerit is important

Tt LT RGP R Lol 8 RO Pl IS DL UG phan e

\tﬁngﬁrt gelacﬁtytdfdxer sdlpl leclSumt adniie dendpertsiclveity of the abl‘lms/ 8f the

reater th t vel oc of the sli

Jrtonshare e YPP memt %??X%@fm %l@rlgM% H&is can be
tsﬁﬁﬁl&%&i&ecﬁl&ﬁclﬂio\éﬁ%&hﬁ@é dighedeh @f‘thE RSl1ek$ 9&5@ 8&Xensioner is greater
velocity of the slip lock unit. This can be sinpl

B Pt 5y rollpCeshn iR ek uBR endii TR e Bl dresensioner

3 shilfer B A AR onb o e ok AR eh el Vi Rechfle he
cbeddnef révobgiomdrallithe solietd the sathan t hat of the roller of

the slip lock unit and at the sane tine keeping the
speed of revolution of all the rollers the sane. In

Gh deder tPreh R the goé&ﬁoﬂ@Q%jOfMSé igratpebnt i@ sAhPIRREG TER preferably
in a sinple wayit is preferably

constructed of two parallel frame plates connected to each other via spacer blocks and
equipped with an identical pattern of bearings in which the rollers mentioned can be

lowered.

One arrangement with a very good ease of operation and suitable for a large diversity of
frictional properties can be achieved by the (part) encirclement of a larger number of
identical rollers whereby all the uneven numbered rollers are placed on a first part of the
frame above each other at a distance from each other that is twice the diameter of one
roller and all the even numbered rollers are placed on the second part of the frame above

each other all at the same distance whereby through the approaching of the first part of
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constructed of two parallel frame plates connected to
each other via spacer blocks and equi pped with an

w0 dessmal pattern of bearings in which the roPCENE2004/000795

menti oned can be | owered. One arrangenent with a very
good ease of operation and suitable for a | arge
diversity of frictional prope™ies can be achi eved by
the (part) encirclenent of a |larger nunber of

ItRERAhE BY tl{e%k:é&fdéaai‘%? HRbYarfé theleVen H&?}E@:ﬁd ?‘?ﬁ@se&ﬁ‘m ass over the

rollers are on a first part ramne
eaé‘fﬁnomnéqerdtrohersl withewidhem towhemdach bther irt suwsh a wmytthatame
theda e rol.l er nd al en nunper ed

<0 S0 & e Galer it R bt Al R sashother.
above each other all at the sane di stance whereby

t hrough the approachi ngof the first part ofthe frame

BYith puchadonn @f penstrugtfontdféhd inaentianttbromgh thematiereddistancing of

§ SS ,0 t he uneven nunbered roller

R B oA RR SRR R S B Sibeh HERE R wieiteg, M Rand even

trbiers etists ﬂﬁﬂu@?@vﬁﬁh tHe odleloff theoupBbhiRSfFHbI& 18 bahdddrdy ﬁmphﬂed
parallelism_all with each other. Wth such a form of

é%ﬁ% thegepioashing 0f the first pariof ghe fifahn%b)gﬂletsn@ondmartmfmhe frame

shanel DR oSl o RGP BRI IGE OTRERER, Qi fuBpmpun
lappﬂoeaiscaaﬁesmﬂeasbd mmtalmhﬂmmstdh&mnﬁd blyfthé produgoptie Mimber of
&x nsi der |ed Wth the
%%Iﬁ%?#é’gsf’"? ‘P I the frame by the
second part of the frams gradually a (part)

enC| rclement of all the rollers conmes into being that
The suanrgement alsoprovidsp rasiiefiorcianvese apdteartosibe fibe aaud\mtlme

%E@F%sét ORI 3 theon B hipSie bR IR by Riepshaped
atenmﬁganﬂf ghe fbreg bgrdmw;}xrgahe cyihdet staped eleieats ina@ th]ﬁiiﬁ?rt of the
to the [ e e S conseguence o

ofw e} HiBadRerrppa g ultE St dos S e relsta Gepvshput
Qbﬁaaeﬁ{,ﬁhaﬁ@rashe fibres, by driving the cylinder

shaped el enments in the third part of the arrangement

with a transfer velomtythat is slightly less than
E{]ﬁh Q0HAL es. .
ur tﬂer vve&g(?tetgﬁé ;{%%rg Hfgg% ?{% af%?‘c%e%ﬁ}g vanE{?n @’8 ﬁ%l}efls ‘B‘}h a
wearsiedistagt kalrer ﬁonb:taamsle xmlnd:ved bwéaardenmg ithd suface. Ay imipOitant

Pﬂ%ﬁ?l %@g%lggﬁ (%'\}gé’ Brgi gnl X (?n ?q%rgicg foetimm iyention is also that
Ge0sdH e bligpagabewiedh 18 buBdleH 6f fibreeald RMet SurfbsOn fdhdtular

maximum friction by the cylinder on the bundle of fibres can be transferred and

therefore the amount of the slippage is unimportant for the correct working of the
arrangement. This means that the rollers that rotate in relation to the fibre bundles with
slippage do not have to be completely round and can therefore be constructed simply

and cheaply.

Because the diameter of all the rollers can be chosen freely the construction based on the
preferred arrangement of the invention is insensitive to the arising of the snags
mentioned earlier and breakage of the fibres during their passage through the

construction is ruled out.
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t hrough the slippage between the bundl es of fibres and
roller surfaces a particular maximumfriction by the

wa@ giososse3 on t he bundl e of fibres can be transPE&r/Nezho4/000795

and therefore the anmount of the sFi\ppagRil-sLuut f Uv v/ uwv
uni nportant for the correct working of the

arrangement. This nmeans that i®e rollers that rotate
inrelation to the fibre bundles with slippage do not

have to be conpletely round and can therefore be
constructed sinp and cheaply. Because the dianeter

dthe anventigpeis ﬂa_ﬂcusspg belgyy Uééﬂgctgé Hhystratiens ?hQSﬁ dllustrations must only

SAVER Pai-RloRARBHL AP ibaRut B S B RRSPRE efip ™

meytidtioeed earlier and breakage of the fibres during
their passage through the construction is ruled out./
z.uut / u 10 The invention is discussed bel ow using

iind L LAY 2Lk Ogc SRR AL ERIH AR 1Bl NaREHE

anat1 ons a e I nvention | on an
imxechtionis based aken as restrictive. Figure 1 shows a

chematl c illustratjon of the physical principle,upon
%12 hWVS hirdapptglivst ?}%%\é% ﬂl@?l&ﬁ? gonstiypfigfiacgording to the
SERGHRIf the invbAn ation of the entire construction

according to the essence of the invention. Figure 3
$hgunes 3 ahmscm:matm lugtsaticant dfdhe dé-tenbioncteant] dinessliprieck wmit

k h
Biieor Tk B (@ venfion. oy e Sots Pk fus 1 § Pl nertby Hishohs,
teaRISlandehisafifias 61 bilndlis@an Gk shbig h@ﬁsp@ﬂ@d Eﬂh@ bﬂﬂ%ltr)ﬁctlon

transported in the constructlon Figure 4 shows a

Fagmsod shows 2 sohematis Hivstreion ofdbejde-feagionerand thelip lpgk unit
%Léo?mhgt X O?I‘xvteﬁﬁ&?r arre&%rthg twd Eeaft&yﬁﬂé g%e M5 Mo cach

two pa e nov t owar each ot her
witeh withggspect to thet ﬁu&tmsn Figue B ran&ﬂ@uihboﬁs a]nrdadshﬁlaments fibres

ri bbops, threads areln

o RS 57 PR ith G T Fs e Bre.of 81 e

Fohir€5 Showd zgsuhemaués hm\ﬁﬁat&)rﬁéﬂmwé-t&sﬂohémﬁﬁl@é $IToéK unit

t he de-tensi oner, thhe slip lock unit

according to the mventlon ereby the two frame parts are moved further towards each
other with respect to the position in Figure 4 and the ribbons, threads, filaments, fibres
or bundles are in contact with a larger part of the circumference of the rollers.

Figure 6 shows a schematic illustration of the tensioner according to the invention.

Figure 1 shows a bundle of fibres that is moving over a driven roller at a particular
velocity (v). The bundle of fibres partly encircles the roller at an angle (o). The roller
rotates in the direction shown at the peripheral velocity (@ % R). The coefficient of
friction of the roller surface amounts to (f). F1 is the tensile force in the bundle of fibres
before the roller. F2 is the tensile force in the bundle of fibres after the roller.
Now one of three situations can arise:
l. (@xR)>v
The peripheral velocity of the roller is greater than the velocity of the bundle of
fibres. In this case the tension in the bundle of fibres is reduced. Because the

sliding friction is independent of the sliding velocity the difference in velocity
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according to the invention, whereby the two frane
parts are noved further towards each other with

WO e@posts23 0 the position in Figure 4 and the rP@ban04/000795

threads, filaments, fibres or bundles are in contact
with a larger part of the circunference of the
rollers. Figure 6 shows a schehatic illustration of
the tensioner according to the invention. Figure 1

shows parvhidp @b £l rbildsBSfadd @ ot Sag¥Piht] M\s&ﬁa&?m%&% the
I (v) e o

roller at a particular velocity (v). The bun

fi br edoqation b{thedetensioner.t he rol l er at an angle (a).

The roh(t g#zrotates in the direction shown at the

perip |1a )vel ocity (wR). The coefficient of friction
of phegnokyLy surface amounts to (f). Fl is the

tensile force in the bundle of fibres before the

r ol | erTheperipheral tvelorigniof the rellardeequal toitbe welpeltyeofdhe bundle of

fibres,after the rolder. No f thr si fuati,ons.., .
o o ioEs: Row's15pde2 8 rranlRAt 16 PindIC STt A B This
rol | ensith@iopragisdseft tHellaghtioR e vied Lipilbakainit he bundl e of
fibres. In this case the tension in the bundl e of

fibredFi¥Deduced. Because the sliding friction is

I ndep cjg@j< f the sliding velocity the difference in
veI%’ci%?ybet vvgen fibre and roller surface is not

i mpor tHetperigtera vsiobimdbf the roltérsekssathan the veticity iofthedfundle of

the de-tensipner. (F1>F2). 2. R). .= Vv .The e
per | p%’é’f’%ﬂ ﬁ\f&sé’@?eté?e %er“s'toﬁén ﬁt?l ‘?(“Qﬁlei% fibrRsds mFtpaggge Also in this
vel ocCisftiatioh thd\@ifferenecd @ @ﬁocﬁt?%@ﬁo effeV ol lthd’RPRABN bEt®Ren the fibre
transport of the bundle of fibres takes place. This

si t uatandthegpilersyriage. This sityatian asiseuat thihlocafianpfitihefensioner.

unij . 2). 3. () < v The peripheral velocity of
4
the rofl'eris less than the velocity of the bundle of

fibres. In this case the tension in the bundle of
R et PG o A B 3bt o8 i o1
BBetivmeRisivEPard bt iAGal e rprbented Wyt BlustFton goes through all
§ttlmet Iler?)tcelsgirr]xg asltrelps? 3{3 a%eet-tgremrllgo ﬁ)?lte} (%H) ?hfat gerllsesttg nmsalkg ntheer (part)
encirclement for all parallel fibres the same to the de-tensioner in the construction. This
is a first processing step by transporting the fibre alternatively left and right over the
rollers (16) and (5) whereby because of the slippage of the fibre with respect to the
periphery of the roller, the force in the fibre is further reduced by each partial loop until
a negligible force remains. The sum of the remaining forces of all parallel fibres can be
determined using a measuring roller (32) that is pressed more or less at right angles on
the fibres that are travelling from the de-tensioner to the slip lock unit and of which the
depression or the pressing force determines this remaining force.

In the slip lock unit the fibres are pressed between the roller (7) and the endless belt (11)
so that the transport velocity of all fibres is determined by the peripheral velocity of the
roller (7). In the next and third processing step, the so-called tensioner, by equal
lengthening of all parallel fibres as a consequence of the alternately left and right pulling
of the fibres with slippage over a number of rollers (25) and (29) an equal and desired
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4. (FKF2). Figure 2 shows in which way a single fibre
comng fromone of the exit points (3G to 3G U

wo p@b0sisge) and in the virtual plane representPAI/NY2000000795

illustration goes through all the processing steps via
a free-turning roller ( that serves to make the (part)
encirclement for all parallell2ibres the same to the
de-tensioner in the construction. This is a first
Rnses $Shull u ?ﬁlﬁﬂl e fibres) B tdnsilg fdrbembntiurRd is supplied by the
alternatlve y left and right over the roIIers 516) and
dlowipgpiessssifer enaseple by arears begp agedisg deviee-fi bre with

:l’ﬁ?sqgncsé 1r1r(35\}1£‘g'j:rlxJ 1#1%? Gfg?éea%ggllﬁ% b%s leuc% Ifo?cgcce | rI]nply be

eac art

géxtinhingd 6@ Bleibdsipbea ﬁﬁbﬁﬁ‘ldg&ﬁﬂd:ﬂ’ﬁ%) fﬁbﬁs prossadf mbRQr less at right
remai ning forces of all_ parallel fibres can be

aegles on e dibiesithag are trgling frgmites qeasrlm(eszt) thepgkt prgcess and of
t
PG B0 RSBt S ROMAR syt RS s

|l ock unit and of which the depression or the pressing
force determ nes_this. reI}g‘{xnln force nthe slip

W%%ﬁ%scbﬂ@atfq ijp3feationo BsigRdrAad ﬁhetsw@ Ipgls pai in a state
(\Z%re@ %l?oog%‘, ﬁll)x?i?c%r gi%lxﬁean ?ﬁréshﬁ‘%mg&l@s {1@2@&% fed easﬂa/ through

eoc s Is determ ne e peri pher
thel aonstrqptioﬁ ﬁheﬁbmsl (18) cquiy fromma Np@lyn(mt shamah) aind are transported

| | d t
BeGen Bt ah i 161 1aBraie FiopnELouS 25ons T, Gty thg fores
mqar@ds&@maw Hrfa€d (8) Gﬂﬂldx‘o[l&t b}pzubélt a9). qug mnglh&r &Sion of

lip e over a nunber of rollers (25) and (29)
Eollen GO bel (0 dorrisc bl TR (L i Fenaioned herollers 9).
:I'g og%lrsn%%kf Girels g@dr{eﬁfoglﬁ{egﬁn%%hgaggm' ﬁarﬁéjg {Ts\%lngglle nrgﬁers (16)
d&\ﬂupporte%nﬂaebmngﬂ connectai ot feamepart é&)rﬂml:h fiane Ifams casmoke with

galﬁ{’?‘{ligoeﬁ% %gheegfvhgre %3 fo‘i[ﬁ-@) Pghgqupg{g%éx) det ¢ @ee &9

pressed nore or |ess at ri ght angles on the f| bres
that are travelling fromthe tensioner to the next

Bieveed & asrbentionsintionof feqreteasioncrd and the shp baskyinit in a state
&»ﬂn%ﬁgql%t t?[;sbr&algls ire Eécﬂ:e Bf‘eg%?' Blfifed @QZ (;f?d {lﬁ&lgh' tRE ESstruction and

| c illustra
d&eieby sheofiamne mm @ me) Izlve pe¢momlovediovards eacls bihtreaswdoatpatpd with

B3R B 956 S oL Fyrot LD agh sk copiiet WUk AR of urtace (6,

i 7ysfase folidds (5016 Tﬁ@;?e@h%m %mci&ﬁ@fmé P&Ma gﬂ meb 8 Ig@cater than the
transported betwee he rollers bres

threughpuhveleaity of dre f2bres | Whereyrthe m rggrcmg thq ﬁbx@ dundles from
the various exit reels are decreased by partially looping round a first slipping rotating

roller, which decrease is continued by the following slipping rotating rollers so that the
bundles of fibres are transported with a minimal and negligible level of force and
thereby also a minimal and negligible relative difference in forces between a precisely
cylindrical rotating roller (7) with a peripheral velocity determined before hand and kept
constant on the one hand and an endless transport belt (11) covered with a material that
offers sufficient resistance against slippage placed and supported against the roller on
the other hand whereby a slippage-free drive of the bundles of fibres (13), by now

brought to a very low tension, is achieved.



are pressed onto the surface (8) of the roller by a
belt ( 1). This conbined action of roller (7) and belt

w@ 20050888 a slip lock unit. The belt () is tPCENDR®A000795
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20

by rollers (9). The rollers (5) are supported on

beari ngs connected to frane part (1) and the rollers

(16) are supported on bearings connected to frame part
(2). Both frame parts can nove with respect to each

ot her whereby a guide (3) only pernmits one degree of
freedom Figure 4 is a schematic illustration of the
diputedisiacokematiunitlustiation lof thel dsetknsiener andithe séip deck unit in a state

wh by t i bb ,<ih fi b .

e ora o S 5o A155 Faathh B e pscion
thy

B3 by kAR DERT NP8 S chsghoieiasan

Gihaon avFigatest. Gthatiboss (WR) ova make condact with areaterpast gfghe surface

{77 baralghls 1), e b B RGOS HERRRLIN i roters
}1’1%4 l?e%gﬁ%é iggéatérh@rhér'bbi $& ronbrctiedyy chiitant ediditicisy mbes ©ason is built

re bundles fromthe various exit reels are
dedn thadibdesby partially | ooping round a first slipping
rotating roller, which decreaseis continued by the
following slipping rotating rollers so that the
b 6% Déchbibie Alstratid efithp mntienerywhérely thienibbahs, drdads,

ligible | | of f d thereb | ..m nj.mal
ey fibgessr BURdPB A 8rep RPRIAETEL 7 Ferf of e Srkiutlighaive 26 of
%51?6% ﬁlg) Wﬂo‘l&g b ¢4 périititdl Reloti@) thaf is(ess tNéntthe ehroughput

erip elocity determ ned before hand and kept
oehsitaof therfittése 26)rehérabyitheriension inier Blrss isinersgssA O isagh roller

[ d wth i-al f b G .
Sa@éqrégl\éﬁca gmeé)\é\‘g'ﬁtcwéeia skécr)la ei%'a 4 %urg hahs g cgalﬁ‘sg&%e?u%%gf tﬁl'ggéﬁgthemng of the

pl ace

FotRéd tekwédnahé Qgépéfge-@ree shigplp e takbafftbvehan equal distance for all the

sl i ppage-free drive of the bundles of fipres (13 .

rmmdgs,dbgmmp@ ofal} g}eyf{t;rmstag LGMADs § gﬁﬁva}lé]&? )y?%rﬁ %e tension

flﬁ kx%nfen LiCa Jrblidtati®y freRteféladififty GaH LORS i BEingvdth a lower
e slip Toc

unit 1n a state whereby the ribbons,

trivrmakbreefin respan) ervinokement gsipeselh avhichoymypertiately hay adggease in
tructi d {
BE Fdion and S 8 Eor 85 o AR The el RhSe e
F&o%'thﬁ?ionﬁ@ Be fdr?feﬁﬂea(l%\ﬂl)th bgb\ﬂ/p]smzleﬁ thatrif faaltdmrisﬁwd%lgma{reﬁus
rt the surface , e rollers, (.
P nanet 25 (b amh ot (0 hag (223 60 e 1 Bleligh b okl other
E\giﬁérgﬁjﬁhﬁ%%?ﬁ%%&ﬁh%ronew@g@e byfeslont.0l | er, under

i'ti‘ons, nore tension is built up in the
fibres.
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Figure 6 is a schematic illustration of the tensioner,
wher eby the ribbons, threads, filanments, fibres or

wheowdloes23 24) are in contact with a part of theRCT/NL2004/000795

circunference (26) of rollers (25). The rollers have a
peripheral velocity that is less then the throughput
velocity of the fibres (24) wiéreby the tension in the
fibres is increased by each roller according to the
PELADVBl e shown in Figure .As a consequenceof the

| engt awn g gf the fibres betmeen the slippage-free

suppt YWERad phRrergion te PEing aaralighibresithieads zame andithe ltkhefurﬂler

bundl and
u 3 ol el'%%%lfe?g%éﬁef;@b@ é)?x{ed e&en:t QIE%JI% EB%’?S g{eﬁ@ exit force to a
h| ghe rrequiradmestaltyi écmagme&‘aeencﬁﬂga%t;uﬂltén&dﬂ With GRWBadableRstic

R
enc 1 AP TES B B0Tes G R PRROM A bBAIR 95 mare motorisd
 conay el Ryl ik B0 BE SN AL B TERT s BrBfis erster

to be thmﬂlherelodﬂajabf thevpadallblfitarep( 16‘Q>es&s§1hgghats§) $ieh that at the end
angement al so the frane

descri g{ij {1 re.ln thjs

ot & 915 Pifecsbing Dhivs e GBS0 of the ditroic g oAt enough nil, and
ot her,

et o P O BRI, T o
par al [veithout mashppagvrcumsx; enpagh svithout anyeslippige, (ZTdLviédé&ﬁng phase)

refer i bres, fromdifferent ply points
nd P TR RS eppRa gl ik b abinereg over one or
equal nedre RREONEN Qﬂﬁlbt&ﬁﬁ@folk@d@ﬂﬂﬁcmgbeﬁ?ﬁ ral velocity is less than
characteristic feature that the parall %res atg

first the wlepiyrafder paeliel ibeesd3™ processing phase)euich that at the end of
| f. which,th
o | i 3brok il o thE Rl g bORIAISE febsioBis iy "

the parallel fi bres (t proceSS| ng phase) such that at

t he eﬁgtg l'h roces pha?e the tension of the
fi bf-ed17Bod,p PSF‘““ B Ao 3 heopqlusiom i) witl thecharagteristic feature
then tiiARppsxitt @k BUE indhd IH &)%cegsl?ﬁé pﬁafs@ﬁ?;%ﬁ&?oﬁé??snplaced,

parallel fibres without any sli € or near enou
wi t ho®etwesy vaishaaig rolers ﬂmm@&é ﬁggss phasa)spenta.
finally, if a greater tension is required, the fibres
are transported over one or nobre stationery or

nmot 3r Metbod of dperation faomﬂdmg té bendhsiondenia théehatibNsticFeature
| ess i%q% thevlom&% the parallel fibres (3rd

proce ﬂﬁtﬁ'ﬁég 2% rﬂf’“ﬁ?mg RBassge pressed @ga@ingt each other
pr oce&smggﬁg%letﬂagcer equired col lective tension is

achi eved.

4. Method of operation according to conclusions 1) to 3) inclusive with the

characteristic feature that the roller(s) in the 2™ processing phase are motorised.

5. Method of operation according to conclusion 1) with the characteristic feature

that against the roller in the 2™ processing phase an endless belt is placed, which
is situated such this encircles a part of the circumference of the roller placed

against it.
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2 . Method of operation according to conclusion 1)
Wi th the characteristic feature that opposite the

WO o518 t he 2nd processi ng phase a second rpPCT/AL2G08/000795

pl aced, between which pair of rollers the parallel

fibres are transported. 3 . Method of operation

according to conclusion 2) w th the characteristic

feature thhaatt ththee trwwo riooltlllee2rrnsds inn

t hige eMeﬂwdeﬁ‘s)pagtmﬂn asording t@ cmmbna@ahﬂsme ehahctefiftiy feature
wi th an adjustable force. hpd of operation

accor Wahherelle gpd F‘l?s‘?“@iff‘sss belt trbths)2 | Fesassing phagerase metorised.
characteristic feature that the roller(s) in the 2nd
processi ng phase are notorised. 5 . Method of

opey. aMetivdafopediiog atcrdinged beiousichs 1Md ) inblesive with the
characteristic feature t hat ainst the roller in the

2nd pehasasiaistig feature dhat %neplé%ﬁbw are pennerted dejeachyntiass.

is situated such this encircles a part of the
circunference of the roller placed against it.6.
MetghoQonstruotien &t liumg paraldel dibnes, theadoyainssindrthd)iksyifudther referred
the charagteristi eat ure _t hat the raller and.the

end| e®sEENES, frem Félesn spprix gewys iy ﬁﬂﬁh‘é‘lﬁ'ﬂf@ exit force to a

not or §

conol FapBed iyl R Ur RACRE Bt KRS haeul fle haracteristic
f eat ufeaturdtitat theeopstraition [fuddtions sccarding tnthe désediption aaaie of the
other. 8..Construction to bring parallel fibres,

t hr eaBecedj ‘égﬁ%ncilﬁboqshe like, further referred to as
fibres, fromdifferent supply points and with unequal

exit force to a required nutually equal or near enough
equal Coasiaicion agcording ¢o eonslustaned)iveith the characiersticizaturdhthat the
constry i on ng st

one oPE et i 883 BRI B8 R UBRGE R ot o

accor gsépaghtd frame patsifl)@nd §2), whtleby b cadtofragt paﬂt atﬂumber of
feature that the é)sgrt concerned with the 1s

pr oceBtorised rolless (o and Q{@l%ﬁ%‘@?eddar@les‘f’%'ﬁh CP'%\B‘eSh with each other
separ Qﬁcﬁ tﬁétqﬁ@(dﬁ%5 Eﬁcﬁc}%mé}ﬁ‘i)y(t@  par %’Pg R 5;&’?"3&?63 3fthe

franme er of notorise

are ptdbm:(@and(h?écmvr\heecﬂwstad; mesh with each ot her
such that the (part) encirclenment by the parallel
fibres of the surfaces of the rollers (6) and (17) can

be @dicditRition according to conclusion 8) or 9) with the characteristic feature that

the part concerned with the 2™ processing phase (slip lock unit) is formed by a
motorised roller (7) and an endless belt (11), driven by two driving rollers (9),
whereby the roller (7) and the endless belt (11) can move towards each other
such that the part encirclement by the endless belt (11) of the roller surface (8)
can be regulated.

11. Construction according to conclusions 8) to 10) inclusive with the characteristic
feature that between the de-tensioner and the slip lock unit a movable element is
placed at right angles or near enough at right angles to the parallel fibres, which

is equipped with a force absorber.
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10. Construction according to conclusion 8) or 9) wth
the characteristic feature that the part concerned

wowaok/ostses 2nd processi ng phase (slip | ock uni tRCT/NL2004/000795

formed by a notorised roller (7) and an endl ess belt

(11), driven by two driving rollers (9), whereby the
roller (7) and the endl ess béPt ( ) can nove towards

each other such that the part encirclenent by the

engh. Q?tﬁlsgﬁéﬁon(al&)rd&% tb BEndledibrarg)sein  pieelucR vatnthb eharacteristic
regul ate Construction acconding to concl usions

8) t dedtGie thatdtheipirveongermgd pith the 3 REQCEBSIRG phase &gnsipner) is

t hat be en t.he de; tenS|

oV aiiR e@m aF%(’rg?né: nt?xé a& Q«%} Jﬁ@r ?4 tﬂ&cﬁ@ecd(m léghéluﬁon 9).
enough at right anglesto the paraIIeI flbres mhlch IS

equi pped with a force absorber.12. Construction

ac dBrdonsiuctiaroarcbidizigdasenclugon 12%@&@&3&%@“—'&@ that

characterj.stic_feature. th 1 t
s R B T L e
accorgapes, tahn @&s&@ﬂf@lta{sﬁfneﬁ,ﬁv}ﬂelsmreqb@ed mthaforce
concl usi on Construction accordi ngto concl usi on

12) wvabshrbehe characterlstlc feature that imediately

after the tensioner a novable elenent is placed at

right anglesto o r near enough at right angles to the

t engi MREHod offdperatibns artiot @meiuaionfas descnibed and/oneAplained by means
14. Method of operation and/or constructionas

descr pbibe ilsgAdSexpl ai nedby nmeans of the

illustrations.



