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WO 2009/ 109886 PCT/ | B2009/ 050818 DRAW COMB FOR
RECTI LI NEAR KNI TTI NG MACHI NE The invention relates to
a draw conb for a rectilinear knitting nmachine and to

a weckobppeepsBeitting machine 5 as suchpcr/IB2009/050818
i ncorporating such a draw conb. It also relates to a
hook plate for _a draw conb and to a yarn Iam

met hod, P3N cGPYRAIFGRyBERTHRIARBRnENREET Np oHaGEaNE,

the initial stages of knitting. 10 Traditiona
k te | {

i AR RuTGE S PRome ST ¢ Dt SRV SaMonddi & beqtbhinear
whkohtbird| eschiiaepcsid i boed, rautlid imegamkmidrrimgemachine
k h '

Moy es shag éﬁﬂﬁx%%%@lﬁgo\é%c‘hf %glc%r%gﬁggcg eexﬁgéiéé”relates

needl es an
r ekl 8 AeFfapiatappenr 8 Serke P candotpeadi¥aedelacing

anflet Bod! 2N PWabVed@ deWL£h eﬁagf@ﬁgngné&id&rsgsokn% in
as_{ake-down_reelers, as. Knitting proceeds. A probl

tha?eot%bFéa%haﬁaﬂﬁﬁtPﬁnﬁnFFnggbeg.ns is that the

fabric is not yet Iong enough for any part of it to 20

h e n,the reglers an

FaberaEtIERAL b i b E LIRS S hdY | Bommrise ac
knleashga wirlinmum fof nastiirooite sheahbe t bednsmde et needle
t Nge &es&ﬁ“@ﬁlcﬁabﬁé&ﬁﬂ&&s apL f%éltf&ﬂ%&he %99& a cam

position inside the nitt does
betdFEldafndivesT Packe and tt@é’t&h. abpHg rﬁi’tﬂi‘néot ogoperate

] a@ér@@ﬁﬂ”&ﬁeﬁ%926éﬁa76tMQVhﬁ@c% arSﬁMi x| BtWRchR=@ The
- conb carries hook set - up

or
neﬁﬂ?%ﬂtl% :'sce BEP@BEﬁ tRE YRR Egﬁed‘-sw?on&ﬁd&e beds
t hengtaina, d3wnhiddwrhdsy beetlevacd iempd osdripiroMars, known

be h at n.the fi sa a
oA R e O V8! Bl BRI HEaBLblE Fhrobien
t hehabraecukswn wiven | ki tEdngt akénsbvdreding héds that the

tak@bﬁ'?&‘m iEeanS: ?@% SEdnd/PeRB ?ﬁlesfo@r Snfraqe, AP 8% it to

arts which slfide relative fo each ot her.

tWBa ArPEL¥BRPr B8 aCRdEKSoPN4 ﬁhﬂ%ﬂﬁﬁzﬂﬁﬁ?neﬂOW%e|$abrlc
upmkeecm@lwnt hies phevekeransesoht 04 P t efdebighig Bnitting
recet unl 6%3'2 iEQEeé?rgn%P%J“E%§H¥2<éﬁat the resulting
fabric does not fall into the wrong position inside the
knitting machine and does not become damaged or cause

the knitting machine to jam.

Document FR 2646176 provides a device in which a take-
down or set-up comb carries hoocked or set-up needles
which rise between the needle beds to grip the varn,
which has been laid in a certain way between the plates
on the first passage of the cam carriage. The comb then
gradually descends, pulling the fabric down until it is
taken over by the take-down means. The set-up needles
are made up of two parts which slide relative to each
other. The two parts comprise a hook or a protuberance
at their wupper end, the protuberance of one part
defining a recess comprising the yarn and the hook of

the other part being able to slide down to bring about
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the other part being able to slide down to bring about

WD 2009/ 109886 - 2 - PCT/|1B2009/ 050818 rel ease of

this yarn when necessary. The problemw th this
dewoce008/1088g6€eat conpl exity Since eachcegtBRPo9/050818
needl e has a con‘pl ex structure. I\/breover t he mai n

pr nc hooks_of .t hese set-u | es f

PP B8 oF s neatpe hists Besenasbychine problen with
netkisi teving dd arge gaeabetwmplekieye tsimdeedsadlo set-up
al | vy he t ed d ;
bet vveeng t}agé t wo be?fgJ %%ﬂ %tll%glfggl%ap gl%?\?/eggr\r%%t'h tine main
neRBPEUbPBIBCES PBeliophs | PR tHhedn cethw rosedilesg face

kntéwhrg l@neachime. cMBat feedTR €. bddkS BF e | Ofachine,
toward one of the two needl e beds forns an

asyTEFF+EaF 1380t LT IENHAR hdatsatecifgsBedsie akggs to
bealkew ehdakey-apnyeedeatl Yo be MIudddmid hdeS€ between

se p e i.S. anot her tation of this

de%]?éée dlffméurre:ﬁ 6597‘301%?%2]5 SV&\?Pde?%nE‘P’ﬁerneEdle
deveds ia awdehiauwe ]ssnlt@tmdbastMTmeaﬂmﬂg)lknlttlng
f n [ n
parachonslontlar, WP higel RALY Wrightiifoh' BRwNEE dib o
nelelef e%w‘ar’éeﬁﬁlﬁobadﬁoﬁoéfﬁ@uglﬁ mmmaﬁrlqaﬂe Q‘QSURE’Q“-JSY: and

untieekego sRebat bhEas bﬁhﬁdﬂ“ﬂé”déedxgﬁéﬁfﬁyQQ&ﬂ¥hlently
re] ease g au,tomatlcalggFS owi ng to the tractlon appl i ed
n

t ottt TP R oftPenk SQf- ‘H’le nNe&tie® - Hdhevép, another
t hl sniteat en | of Nohi ¥y edgviedf ecti ve because the yarn

often remai ns caught in the 25 hook of the needle

despite the fact that the bolt is opened, because

t ecyment r dAladd 07 (d@dsione. prBwidesr nenothelrl déesee in
negt &g @ﬁéeséthﬁﬁanéBﬁgge@om ghakl g ﬂ&iét¥5§“%¥%é{hg or
a single directioh, so th metry 1S asynmmetric _
el s Rae) ﬁhéﬂ%fﬁltrtgadlyamhl e&b@rw@@eslé pegdtiiomed in

Wi e aheorponekhet eiwﬁﬂé hegh&entes géttng ﬁ'@é@l‘és are in
t he retain

W t (I;bf uch a_device S e—‘ﬂﬁ?

néedt @Y hodRUSn BREL B Ehe %{“ﬁohgiogfeés bgi“? Ghat the

wydme onhi bk dithecostdenst deendse t eedeeapé automatically,
owing to the traction applied to it and the orientaticn

',_l.

of the needle. However, this device is not very
effective because the yarn often remains caught in the
hook of the needle despite the fact that the bolt is
cpened, because this varn release is passive.
Furthermore, all these needles have a hook oriented
parallel to the beds in a single direction, so the
geometry is asymmetric. Globally, the knitted vyarn
experiences a traction with a component toward the
center of the fabric. With such a device, the varn is
retained by the needle hook on one of the two sides of
the fabric, while on the other side it tends to escape
and has to be retained by the bolt. This asymmetric

construction is not therefore ideal.

Document EP0979892 discloses a device in which a draw

comb consists of two hook plates of similar geometry
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and has to be retained by the bolt. This asymmetric

35 construction is not therefore ideal. Docunent

EP0979892 di scl oses a device in which a draw conb

COWei 80894L08886hook pl ates -0f3 simlar gepoeyLE2¥6® /050818
2009/ 109886 - 3 - PCT/I82009/050818 that interact to

Lgﬁgathgﬂ%eﬁggtt Il%neif eJJt'I Ve 8kf gbr ! %ﬁa&heﬁ]ﬁ?\/&%‘eﬁra fabric.

are novabl e T % eac
| oRBet G#onadral r eemben azed ndvabke| selabiveaoverssdach other

al { aws viRe feBREELhQ1R81" elf: l\M}Fn LR5S ithigd relative

reqwred A eneral object of t pr esent |nvent|o
IPYSUERE 2adlpwst ithenda@bnds t£¢ nﬁenﬁ@ﬂﬁﬁé‘e@ha{h%sﬂé\ls is

deyéqaif@d_ the stage of conmencenent of knitting that

represents 10 an i nprovenent by conparison with the

probl ens of the previous devices. Mire specifically,

a Aigstepb]leobjettt bé [wheseresdntyanvartich tis ptevpeevide

2§ 2R AKDLLLER0 math JIRELAS, SRR L PRV £or

a very sma Ween-t he - needl
kntlkei s§agec mﬁeconmsecsmn@bjceﬁ:t knittmagpmmtrepresents

i nélﬁn&hﬁﬂ‘ob%mbﬂtprﬂy' gSmpé‘rgéé W GaEn fohe a E‘Bbﬁ.hh{gg of the

machi ne that first grips an 20 then relexses t

t rRpPECyAr AEVIFER- great reliability. To th| s end, the

|nvent| on is based on a draw conb for a rectilinear

k%é machk gfrrprl Si n% at Iea one ok | at e

conpr1 Sl%e%i' +&83s5tYone®ho I%rsgxté’ &leﬁgf 2% § ipresent

vemveztattldnmngmt utionqbrqwm $0 dsgatvo cb@nbt |’ﬂd3: la tlheitting
fx‘ié’ec@m'b%g:.ﬁﬁ% 'Tp\;é 'n%m%.tll e%? t b%rt]:%een the

unhoo er that novabl e ative to at

hd&e%l%\tléﬁ?fﬁs s%htlaevxlwl%\%lmg bechbhe. to rel ease a

yarn fromthe at | east onr hook, characterized in that

30 the at gst one unhooker is nounted so as to be
mﬁ/a%?%o?ﬁiaﬁ PEEFoRS I5PS PERC R ehRVERF§OUerisi ¢4 provide
dIE[ edtawncaoebafbreat kn&tth.ﬁgsha@:h&nféo@ha!ﬂ &tl&stﬂ@ﬁ'lps and

SEMLL O SIS ML B Ftnd Ll S al £ Sl ety

To this end, the invention is based on a draw comb for
a rectilinear knitting machine comprising at least one
hock plate comprising at least one hook, extending
mainly in a vertical longitudinal plane so as to be
thin in the transverse direction, and comprising at
least one unhooker that is movable relative to at least
one hook platein such a way as to be able to release a
varn from the at least onr hook, characterized in that
the at least one unhooker is mounted so as to be
movable translationally in an essentially vertical
direction relative to at least one hook plate.

The draw comb may comprise at least two hook plates and
an unhooker between each hook plate or comprise at
least one hook plate and, superposed on each hook
plate, an unhoocker.
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| east one hook pl ate and, superposed on each hook
pl ate, an unhooker. WD 2009/109886 - 4 -
PCT/ 1 B2009/ 050818 The draw conb may conpri se at | east

t wsohroks/flegaeg in essentiald y. opposit epdiye85pB9%050818
The at | east one hook plate may conprise two hooks and

5 W CO0 may conpri,se an unhooker capable of | ‘
re#ggsﬁkgwac g?’nmfl&oﬁ%lﬁ(ﬁ e?cteﬁteqﬁﬁ)kfsw‘? APPES | acing in
es€eaenbiaylyppppositdi déeebadonsThe draw conb nmay
conprise at |least two hook plates 10 each conpri sing

two hooks facing toward each other in opposite

di Faet pbndeand mmne et i Bbabe wakocosprilsecdiver hooks and

betmeenaLash gk RlAL € coipra gl Lant uﬁhgﬁk@E | Sg‘égble of
one hook, pl atemay conprise” 15 two hooks ftacing i
oph® ??%“g?r ett YORE obitRBr dt¥P orAdiareHookhopkst efamdng in

neys sempt 4 BBy adppoboekedi sepeigased on the at | east
one hook plate. Mreover, the at | east one unhooker

may be novable 20 translationally upward relative to

t Heheit drewstconle maookcphptrise Ther dilawseondwdaliook plates
C Y1 SBofpYkt hEU f |at. d the at.|east .
on unhooRer nayhgo%&?os%gg]g%rgggég nt re%cﬁaFEt é’% er in
edPBitehdi Agreatinasyearidcalmalf r ecoinpnise omeer umhooker

ACKSERE L 15 B d 9 Ke P41 o dIP S groove and guide the

relati ve transl ati onal novenent between the at | east
one unhooker and the hook plates. This draw conb may

Capraswaaiamitt,i thice of Ueheekeirse iHoéiaepﬁ.ﬁﬁzghﬁg Homprise
ose

% | C rs Vi ng.an upper, end ving very c

! e BRoRRS AP 18" gbbSE £ S oG Upbeery from
r dieasieoek yai atRoekdd neno wehpmes®r anouahbolks. sperposed
draiv 1aQiThy MY LAMRLLS Gy @yl tiddide of plates and 35

unhookers, all the plates being firmy nounted at
their bottomend to one common support, and all the

unfeo@ichrear, beheg hirmMeadunimd ARhACKRFTORabaSs tnﬂa%able
b se arld t.he upport b%l ng novabl e relative to eac
ot%héarn,s &&1%%;) upwar elative to the at least one

hook plate.

The draw comb may comprise a multitude of hook plates
and the at least on unhooker may comprise a groove on
each lateral edge extending in the vertical direction
in order to accommodate a hook plate in each groove and
guide the relative translational movement between the
at least one unhooker and the hook plates. This draw
comb may comprise a multitude of unhookers in the form
of vertical bars having an upper end moving very close
to the hoocks in such a way as to be able to directly
release a yarn hooked around one or more hooks.

The draw comb may comprise a multitude of plates and
unhookers, all the plates being firmly mounted at their
bottom end to one common support, and all the unhookers
being firmly mounted on a common base, the basge and the
support being movable relative to each other, extending
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WO 2009/ 109886 - 5 - PCT/|1B2009/ 050818
| ongi tudinally, and being positionable essentially
parallel to a needle bed of a knitting machi ne. The

i nWengpoa/abseseel ates to a regtilinear kﬁcfytﬁg00§/050818
machi ne characterized in that it conprises at | east

and a conb as descri above.
Thgoﬁgggvgégng?%g bear%cgpa Fangs & rt?EﬁPntlallY
moRaxahlelt here need@eabedopft haknbkedky maehdawnwar d
10 novenent of the at |east one unhookerand brings
about its relative upward novenent with respect to the
The e datvesHel ApoR1gPatzelatrs r sot i d | nr@mtllinnetalxngknltt ing

n&ﬁﬁtﬁﬁn&&hﬁ@ﬂ’@té%@zéd‘c abr LI:‘l‘ua’clg.tt a:kcﬁnlﬁ&q S egﬁ' gfeast one

(h nlg é gelt driven in oSl

pa’% § 5 aroundt havi caﬁr%nﬁ?eiiesﬂéllbéfisabégﬁtl oned

cl ose to at | east one the needle so that the fabric

h uJ:J3 for short i.stance by draw conb.

20 e spaC| ng iahec oPti e dPWRvweshh Yegtical

beTOCRRGRE | btéemt e al stioff et BaogRe @he Noumard
Knhdddheh Rl N8 25¢ Tliga'é%mdt{d% n&%‘fxagﬂéﬁén@ grmd%%ﬁneab ut

m) conprl Se at east tWwo nee
o%"bs n&F 8¢ I¥@apevare mavementbuyhith gepspeote tw dthe at

| Slepnt@ie thodk Op1ee0ial to a fewtenths of a
mllinmeter for the formation of a starter net. 30 As

a variant, the relative novenent of the at | east one
urﬂ‘i’c&)keecmlhneespkntltt(int_:rhmaaihlr%l&ﬂaﬁn@oﬂpgﬁs@' 3l abric

t wth the aid of at ast o .
%ag%? C%Q‘E ?FQQS he GTRRIAT B ¢ e?gf)es lfegltas hogﬁl"en in
MQﬂR95%ﬁeadlE¢Gﬂﬁgoﬁb pﬂﬂﬂumgGRIGMMilnwthMaﬂl diameter
CHENISSS Sbs]EiShed !t WPoB80KS TACING LD ORROSLES Locdle so

directions and extendi ng
that the fabric has to be pulled for a short distance

by draw comb.

The spacing between the hooks of the draw comb may be
compatible with several different gauges of the
knitting machine.

The rectilinear knitting machine may comprise at least
two needle beds and the draw comb may be adapted to fit
through a gap whose width is greater than or equal to a
few tenths of a millimeter for the formation of a
starter net.

As a variant, the relative movement of the at least one
unhooker with respect to the at least one hook plate
may be brought about with the aid of at least one
motor.

Lastly, the invention relates to a hook plate for a
draw comb, characterized in that it comprises at least
two hooks facing in opposite directions and extending
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WD 2009/ 109886 - 6 - PCT/1B2009/050818 naminly in a
vertical longitudinal plane so as to be thin in the
transverse direction. These objects, features and
adwenRageg10bssge present 5 igqivention w pbrPeraebs/ 050818
forth in detail in the following description of one
parti.cul ar. enbodi nent o.lim,tatj.on. being inplied,
PnUPARRY| G {8t e W SAE A HERY Blafp o 195" to be
fi gbie ini sheatdeagvemset ddrkecaibnvei ew of a draw conb
showi ng the conb pulling down a fabric in one
enbodi ment of the invention; figure 2 is a
di geammetiedize Eeatyrescaingh adivanghroes 0% kilie t brgsent
MeghiyBati Bna waQnf IkIrgdd Ofolh G8r HdtGia & HKET £B%iowing
in_the enbodi ment of the invention; figure 3 is a, |, ]
diQGFSHﬁBFFEnsP eQB%xR§§£%ﬁ4%ﬂFt?WQREﬁW%PtknP?tiﬁ@ltatlon
mabBing iimpdAeid)t crresk Baei POStbi @heClaidtadied 20idlees, in
cog%kgﬁnation of release of the yarn fromthe draw
co M- the enbodi nent of the invention; figure 4 is a
di agrammati c side cross section through a knitting
maghj [ . conf i g ' i ' t r 5
o LEUESl ool Pr o dqiiiibe st CELGHE! AP 08 (Amsiw comb
of SEAWiNgy efticon; comlyur BY18angnd Bivmar eadi &gPFreat ir one
fremboandlefit d8£VERWS inobnhgek ;pl ates for the device of
the invention in a 30 configuration corresponding to
figure 2 in which a starter net is being forned,
fi figeseb6a dsdabldizcg adtime@ianmside drags @eck sdolethrough a
Vi f_ho Lates.for_the device pt the_inveption
e tha SR B PR e i f R T HES e B b STBEg s RRFRE"S
t osbartex| natetn Woe2000pd00886 of7the invention;
PCT/ 1 B2009/ 050818 figures 7a and 7b are di agrammtic
front and_side views of hook plates for the device of
t nE19NTRNei 8 Pn asFammatdice £5idey KT fretiom through a
COKREsPOndi RACHArld Ol eath; InddmEdidtd Spdsition close to
di éagg%%kc frgnt V|%¥/of hook g%at s in

guration of release the yvarn from the draw

comb in the embodiment of the invention;

figure 4 is a diagrammatic side cross section through a
knitting machine in a configuration in which the vyarn
is being released from the draw comb in the embodiment

of the invention;

figures 5a and 5b are diagrammatic front and side views
of hook plates for the device of the invention in a
configuration corresponding to figure 2 in which a
starter net is being formed;

figures 6a and 6b are diagrammatic front and side views
of hook plates for the device of the invention in a

configuration in which the vyarn is beginning to be

released;
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a variant of the enbodi nent of the invention; figure 9
is a diagrammatic front view of hook plates in
anot her variant of the enbodi ment of the invention;

ardo 2009/y098880 is a diagrammatic frontp&t,efhﬁ’éob?@ﬁosls
plates in another varlant of the enbodi nent of

F sake clarity of_the follow
'”yff?ﬁf%goaa 9ha; 8 3RS0 retmimaR e GrTt hd THES views
di® chp@ﬂt rmlatteel foro the plemie:eofofh&hﬁaeeﬁhﬁeﬂeﬁénoﬁn a
t C t tlon z i.s th
P R L SR R R e R A
direction, and the transverse direction y the

di £ Bpii@ns 20s para@&%kﬁhhh@ht:%%&%&?&%%t lates in
di rections. sane _ references an I'rections ﬁ% TikeN
al%o” %‘éli‘}étéoo Qﬁe YRRLFIMERY Phetlap adn¥enbiand its

el enents, independently of the knitting machine, with

h Qsition.th are designed tqQ occupy
e 9ct8 b i BRI RARAE ReRC: Hacdor TORuITIaREs in
ttﬁﬂQQhﬂﬁcYarﬂ&ntcbﬁwthnn&mﬁddimemmeoﬁnbnéIﬂmﬁéneioﬁheand

invention, shown in a partial front viewin figure 1,

IS CO osed of an alternation of hook plates 13 and
urﬁ%&&i&n%s 193is3@ Ftagrampgeipalfiront iwiewi df hhook plates

MEAs iRt Hat theridiangid Uhdadmsbhd SRAO X, £ 16, o@%@@ﬁ%mn

plate 13 is housed in a groove 25 In each
adj acent unhookers 23, in such a way as to allow a
r dloat i tviee t Bake! aif ocnarlapvemerﬁh@yfmowmhgol@rs?cﬁ%tlon,

Sl V. o.the 35 needles
gﬁﬁ%&gkéégﬁé% ﬁ%% d%chgﬁgge n%%?sdi§gc§%oﬁr@arallel
sé&fur éhp attlagieed oft Km@rlhﬁﬁ&ebpe&&eqﬂamméummmﬂnng

;gﬂ;:dauﬁﬂ%: co Shpeilan pakes L 20 LUg Bogtara

rEChERr BB RLERURAY AR Bdisscbeanghteiguads diréction,

|anﬁuchtaewayt&bﬁ%v%Hsethedl&@@%l@bate%'13t9@ th%l?%%tlon

h e u hookers, 23 on the other, renmaln
PR B el U IRCORRE i gim S |G SCkomDl oThe same

a§§éﬁﬁbpcﬁﬁatamdveﬂlascmﬁensThMSuld also be wused when

describing the draw comb and its elements,
independently of the knitting machine, with reference
to the position they are designed to occcupy within a
knitting machine when the comb is pulling the fabric.

The draw comb 11 in one embodiment of the invention,
shown in a partial front view in figure 1, is composed
of an alternation of hook plates 13 and unhookers 23.
For a large part of its width, measured in the
longitudinal direction x, each hook plate 13 is housed
in a groove 25 in each of its two adjacent unhookers
23, in such a way as to allow a relative translatiocnal
movement by the unhookers 23 sliding relative to the
needles 13 along their grooved connection. All thege
elements 13, 23 are securely attached at their base, by
the plate support 12 in the case of the hook plates 13,
and by the base 22 in the case of the unhookers 23, as
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5 construction provides relative transl ationa
mobility of all of the hook plates 13 and all of the
unhookers 23, this relative novenent being guided by

thwo 2obsyaobsdes of the two assenblies of perpEBRbEIPYS0818
their grooved connection, the cl earance bei ng snal

to.eps resloan§C| e contr of the t anslatlor}1
moVehent. SEF ™ TR dr1ENteS a y 4ot hBr SHEBhANWRY that all the
cohaekt pdatespad eonf ther aheci mgnd hi antr 214 attheonahhookers

noygeneAt Ret %ﬁ%rt,h‘i%?nal é:aséﬁ'?rg.o&ér?é oo@ 1 at ang form

envi si one fent™" each
t afBs indipgpaiableanassemgivedthatt bavesitasa gnall This

thb@ﬁ@ﬁﬁﬁc@ioheﬁéroJngb:Lf@ﬂ561H§§eErhﬁsﬁgﬁlbhgﬁsvﬁ%ﬁfllty

dir n dth of around one _centineter iIn
|0ﬂg Eg rBepkoRlategnd 3 #edgRtlsafgHihg unhookers

great er tlhh.&n t 041l 201 &Nt mBReResti nﬁé@zg/erlr:;ugaéd by the
al so _called a c

d h | 3 ,
o SEEEER s fon BT TR, 25 8o 180, Bt Basortel dhedtheir
togéﬂgmg@ aoyaentgonFothehcﬂeammumxubaﬂnglunnnnAto ensure
COBPELSES (LA AILT e AL lona)f tx}e?r?er}tthe In a

and ending I n an upper pol nt n add I 'on
tmbala+%t 15 &HEh qtdan amesbanigsln cohvectdpper cppable of

hb Bod@@ind Sthuknegdahavatdohihe %%Wéﬁénﬂﬁbéﬂﬁééﬂfﬂﬁéég)two

that the. two hooks 16 are,turned toward each other
esRTETRAL 155 IPpBsPE Y +2EPR8ds al ong the x dlrectlon
of the mndth of the plate. The two hooks 16 30 have a

in.a vertic i_tudi I | ane . xz.
geﬂgfkﬁé poS| Qﬁgﬁé &5n ?%%%eﬁ 8% F%@&F%ép 3t gﬁﬁlﬂfe form
rﬁif@mnﬁlonﬂabédtﬁéaSthareWLm@taf@maikaﬁhmqkn&nsnmﬂ less
tvﬂlé’t‘ijl qceﬂﬁlﬁ‘?.ﬁlléie]ﬁ bg| OE}SJé”‘?cxt Can " ustig&%%glc?lndy, a

adj acent hook plates 13. A yarn
hdbkEd ardfundaaerchosks 1666F1f“ﬁ§eﬁookﬂpl‘dﬂ%s Ingifedinal

thﬁﬁ&@&d\i@z@m 1ﬁaﬁaV%SV\oﬁgo h/til éé 8?%1!1@1%0 dredier etQE8 ten

pu %Eﬁﬁ%%gﬁg%gfélt*ﬁ% Hﬁﬁ&gﬁ gérSFElﬁBunFed E3rhg hook

t(pl&tmnvhblalsmraa$laﬁlanabhh pnathe diopatis®® a head 14

pafal | gl ﬁBpEpeeHQO%esigned to engage a yarn 9. For this
purpose the head 14 comprises two lateral arms 15
extending vertically and ending in an upper point 17.
In addition, the twoc arms 15 each form a hook 16 in
their upper part: this hook is turned toward the center
of the plate so that the two hooks 16 are turned toward
each other in essentially opposite directions along the
x direction of the width of the plate. The two hooks 16
have a geometry defined in a vertical longitudinal
plane xz. A yarn 9 positioned in these hook plates 13
during the formation of the starter net forms a loop
around two adjacent hooks 16 belonging to two different
and adjacent hook plates 13. A varn 9 can thus be
hoocked around the hooks 16 of the hock plates 13. When
the draw comb 11 moves down, a fabric 10 is therefore
pulled down with it.



plates 13, in an essentially vertical direction. Each
unhooker 23 also takes the formof a flat netal bar, 5
but its thickness is greater than the thickness of the

howb pbabgsogigssor der to incl ugle-two groopes/282009/050818
running all the way along their height in a vertical

| opgi_t udi pal | ane,xz._ The dept neasured in
I oﬁgl t uﬂPﬁnggF?ec?so A%e d?o"?l?ﬁteéq at®t al? gr &&eg’ of Movable
t herabsdabhaoked 123, imhthé rdnraitomgl thaeralleletal the hook
ed cCof{ es t t h
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3uﬁb9§§§ra 23r1o®1<S<BI z*itaéieﬁs tIE%\cﬁOHﬁhG&eii fats ekl bar,
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g E 15 side of the hook C‘E,)Jé?tes 13, which offers
a 8¢ RESE: 48 QEAST (fQ A4S tWR ITeCYesdrs running

bed312 afhd hewayrm tdlicigy maehene anskidie: | ogp ok ai kedtical

th th | |
of LRabREpdinaL pTBhe (e - DodBes “UBRER SoRBakured; fms the
a headifddinailt diz@ctpper xpardf vﬂhe:matmmhagmovas aof the
pohﬂhogierTh§3heagh§éh al-s5q hgioag 'Eﬁhigedl Eég%ie é8ges,

becom ng t hi_nner thinner to
t hEOHKREBREAS TR appEomrimare lyf Ct%hﬂilﬂfodkfert% yidth of a

thHgokhplaee 18N rEWEd §hdoveO0sht 't@x@e‘ihrﬁﬁxﬁééﬁ@ﬁshouses a
po S le to the surface of th 25 hook | ates 13

PEctPIR 112+ sERGAnEhRP 231} Iéhbllsaydf‘ﬁgmBu‘:ed
pI ametascamyr ebhby:Hehetganwe&se Bathetbbonker 23 each

pe n o ele n9 fromthe .
PEELEETReR HDCIAD BlLLEh oo fuls QS | SlhhErican
sSwiLutlbe deebit bde | atcer thamdtmy Beeélso leds efer odd the

t Okﬁ§t@1ﬁ?r Fha@?lll%@s’ earﬂ?ﬂﬂ?e Oiooﬁebﬁﬁéghedl Qu.tttiﬁ the varn 9

conlguralono dr aw conb pu ng bric
10M2¥s dRBwnCPRet |‘i‘jﬂ+%1]1},’ eReidyi n%om edfthteﬁre oés the two

hoakegl at eedk3 2r eghtBheintdddet hes pabet « ZHe@a tzhe in its

unhookers 23, sa that the heads, 14 of th ok pl ates

TURPET eBrey FEb ok TAAET £ b RnEoaney 24he Arad 20

unabtekernsm23ann iorcdemetdb berfbte tx8 cbébemtnghe:hlnner and

stafififer toward the point 27 of the unhooker. This point
27 of the unhooker 23 1is thus thinner, narrower and
positioned as close as possible to the surface of the
hook plates 13 by the fact that it is connected with
little play to the plates, as ensured by the grooves.
Each unhcooker 23 performs a function of releasing the
yarn 9 from the hooks 16 of the hook plates 13 by an
upward movement, as will be detalled later, and may
also be referred to as a vyarn release means oOr
releaser.

In the configuration of the draw comb pulling on a
fabric 10, as shown in figure 1, the points 17 of the
hook plates 13 are higher than the points 27 of the
unhookers 23, so that the heads 14 of the hook plates
13 project a few centimeters from the points 24 of the
unhookers 23 in order to be able to collect the starter
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WD 2009/ 109886 - 10 - PCT/I1B2009/ 050818 net of the
fabric and then pull the fabric 10 without difficulty
and wi thout the unhookers 23 getting in the way. 5

Fi gor 290874098862 sinplified dpagram of apcephedogerbsos1s
of the invention in which a rectilinear knitting

machi ai ps, a.draw co 11 cribed abov
ThB€ “10 t*irl?w% ﬁﬁ%ﬁ%ﬁe FbsPY 8d| 120 without

cadiﬁfmgulngedzlrﬂs vil thowapt He bahhweekeirBe 23 hpslst atd ovs the

a ?ric 10 10 to escape in the downward direction as
"being knitted. The machine is al so equi pped

with a fabric 10 take-down device 5 based on reelers,

Suﬁhgﬁ§e5h@$§ é%@cé'gﬁglﬂlﬂEgﬁﬁﬁl §¥§QSQEQ IIhSmbodément

take-down device 5 is used _to draw down the abn
ontE t Bl adt@entdors |ighg BHgtyh,a asteetihinease kpitting

g hﬁa&hﬁ]fgégdbﬁtaﬂﬁlslsboﬂj:aw dure s Jé%érméel t&BMe The
evl ¢ essentl,ally co [ISGS t wo e e S

o knE e 2pdh TR e GoRRPL RES o e néORl & BedR 17 eagrying
t ubaekdiiedr 3ns A ngapeir Hemwerpatmesanﬁeda taldiowsuppefabric

pay b Q%S% o}.'ﬁ]dt }Qod’g%ﬁrsd Cé’f:?éééi&q Fgor. is being
exanp 0 nple smal’l -diane indrica
bakelttrﬁds 'cl‘bﬁrf w@nmmenabsesegheppaﬂemm a:lef./aluelc 10

5 thReb&oRh! A& ! QﬁebtaQeHheoﬂe%él@ieéjs Z i g.s those

imal Ly 25 reduces the length of fabric require

be gFeribedls ing Rakeny Fﬁ@3ﬁgéﬁénsTh%etP§Br gwpo dayice 5

engageadebetteedirak haohtl the niEstiat ely baneatdhd h.Eatter is
stitch form g zone, by, t he Iates Betmeeg each o

t he0? uits “ard 't 78 *%I?% sCREC I e < %ﬁ??ﬁf?ﬁ ghown

prLBnﬁigurbleck 30 running all the way along the druns

and having a groove of cylindrical surface by which

it slides with pressure against the drum and a

setBh8 gEBbeedownyi Agvisea She@iFRPFiRllhe ¢ombRiges two

e diBe b dese DE s | NanddOCE anQpHeO Bhanaimhf268S hQferial,
e rectil pat hs of 35 the belts. The

gui di n
%ﬁ%v%? gﬁet88|F§£&ﬁgrtgFH@§IH§ i kR RA%T orand in
mhthhanUppekyﬁmrttﬁﬁssﬁﬁ§0hr6ﬁnd two rollers consisting

for example of simple small-diameter cylindrical metal
bars. This configuration enables the take-down device 5
to be arranged close to the needle beds 2 and optimally
reduces the 1length of fabric required before it is
drawn by the reelers. The fabric 10 is engaged between
the belts immediately beneath the stitch-forming =zone
by the plates. Between each of the drums and the
rollers is a frame, consisting of a prismatic Dblock
running all the way along the drums and having a groove
of cylindrical surface by which it slides with pressure
against the drum, and a second groove serving as a
bearing for the rollers. On the sides of the blocks are
two planar faces for guiding the rectilinear paths of
the belts. The drums of the belts are turned in
opposite directions, which not only has the effect of
driving the belts but also encouraging the frames to
rotate similarly, so that they tend toc lean toward each



driving the belts but al so encouraging the franmes to
rotate simlarly, so that they tend to | ean toward
each WD 2009/109886 - 11 - PCT/1B2009/ 050818 ot her

vi wot Reop /hebiegs and pinch theif abric whi pbTi/IB20097050818
pull ed down by friction and sliding contact. In a

var' any ot.her_t down vice could used. 5. .
ThEEBRE: Attt Do TheBRLh, OIS THEGFRI tRow IRBELS wRich is
dethube@ullaﬂadawntbmgfrmunepnemmﬁ aﬁiﬂﬁngmnpmmact In a
01 Yhgadnb Nt Gay! BEGS,SLARES okl Hepheel IBAY iy

ormafion“of a starter net yarn 9
is laid onto the hooks 16 of the draw conb In this

5 St @Rel Bge%@woaoqﬁ thd Sdm'édn%leﬁl P11t 80 gaeatetalled
pos| tion, t he hooks 16 of its hook plates

pas§et h’F’b’u%“Fiﬁe FINP IS n SERIS wWE2ReRf e Wér??dz into
unthirekheyagee .hi gher than these two needl e 15 beds 2.
Here, it is well positioned to collect a yarn 9

between its hooks 16 to give a configuration as

i | Fusstayed fiiguirieg@r eshches etk Shormatidmsof a starter net,

10 Coghi Gﬂ&@gie qn Xa\th%e HPOKES S & SRL Ok %.@V‘%f the draw

position gap 4 between the need
socpibi. s Jspsthbse Stt@pzdch%dde‘éw o 221l ofist I@%’aﬂo%?d in

th@tgfﬁwgﬁég%lﬁﬁﬁﬂdiﬁﬁxi sbNchie gaR hlglanern é¢heits hook
ggaFChce this sgﬁgter net. has been nmde,

e
es d3pReee Shnpnah it eaﬁ’r%{?br‘?f %""%%Khmaﬁ?dtwc’ needle
Toizvadd the endil2Scloéyt b&epehi@]ﬁieﬁf mualri | theby tthé needle

ha dr
15has escengggedut% \%]Wéi ers |ng é%@%gg? %hgarn ?
f abetweed, whisch hooks nuds tIQ) b@lmltaedconflguratlon as
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After the hook platés 13 have passed 30 between the
reEP€r§nh99¥%ﬁﬂr?%frﬁﬂélardﬁ}d%n%°Y1PQﬂﬁq%9ﬂsPeneath the

sl ygpt |4y Bed@aYS.tH h_@ealéorﬁecwratsbomﬁ hes fedddible to
20 £ 557uES ERGWSIERe TEaliioe P 1ol STEGE. CPHD: RPE:54oned
st agethkegbmpse PRtekenhéhenbedlsers 23 i s bearing upon
a stop 6 while the support 12 of the hook plates 13
Once this starter net has been made, the draw comb is
capable of pulling a fabric 10 downward. Toward the end
25 of the periocd of pulling by the draw comb 10, as shown
in figure 3, the draw comb 11 has descended out of the
reelers, taking with it the fabric 10, which continues
to be knitted conventionally by the needles 3 on the
needle beds 2. After the hook plates 13 have passed
30 between the reelers, the path of the draw comb 11
deflects slightly sideways. In this configuration the
fabric 10 is already mainly being drawn by the reelers.

Figure 4 shows the fabric 10 release stage. In this
35 stage the base 22 of the unhookers 23 is bearing upon a
stop 6 while the support 12 of the hock plates 13
continues its downward path. This configuration causes

a relative translational movement between the unhookers




continues its downward path. This configuration causes
a relative transl ational novenent between the
unhookers WO 2009/109886 - 12 - PCT/1B2009/ 050818 23

andot beoplabessd3. The latterj33-descend pbr/eBbbes/050818
unhookers 23 remain at a constant hei ght defined by
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the rel éased fabric 10 10 does not_ becone orien
t helGr IRPKA r &6t iHISIRRr Eipaleiptedre opd sthek falyric 10

exgﬁ@Metaedeﬁams oﬁnihécuﬁew bbmbaQ§thAtﬂ%t%%@mﬁstop 7,
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taﬂgﬁrﬁo&ﬁ ChyERTE 1 q%r%g-%hen3€PWgc1&ﬁ1ﬁ%19?ﬁ?£TBXéd in
cenhes sfaghe machiree, taad tdhe ]sﬁw.d;tcmgethné s¢hedsed fabric

k d

0 748, ndP T, Sl SPLOSERR 5 T tBRg ieccion
vwayhernd dsesavdd |bﬂ<e¢meeretuplch tfmr sxample sigeways, and
f appi6ed 0.1 t?ngﬁﬂuﬁﬁﬁ Ohd %ﬁ@ﬂéﬁ”ﬁh@é?ﬁé§€hytﬂﬂﬁ m%chlne

eonetrg part of the end of the draw conb
i t SPGaf BE%C dOnrigyrBRR oRs™BLYi K akeﬁe dgwg@wm@?etﬁeelers
corp mdvipiy |ddwgnt ha frafy i @eneérFlo@urtese Shaafdndh W the

15 | TPRLA! B e ) geeRb oo, BLAbES, 43, Bl all cons

posrtton an
yath whnshpwest imgrveea |Jrattetm1e1y paiat ehelandnd:ff artrss Path is
| 09By, apepndst a% td %@9506% 2 42 Whe patn
different neig or| ates ac groove Inth

unfiboklae Q@bHBGS%Q a hook plate 13. The unhooker 23

is thus distributed symmetrically in the transverse

di rection n _either side of e h late 13._ The
20 L bFEEEE  eT upBor PRFE SF SrHe Ak ie AP CThai e of

hashsynmeetlr y @boutha | ahgivw udcoab camtrabnd its various
configurations during the stage when the comb 1is
pulling the fabric.

Figures 5a and 5b show in particular two adjacent hook
plates 13 in the high position and an unhooker 23 in
the low position. A vyarn 9 is positioned in these
plates 13 and forms a loop around two adjacent hooks 16
belonging to two different neighboring plates. Each
groove in the unhooker 23 houses a hook plate 13. The
unhooker 23 is thus distributed symmetrically in the
transverse direction y on either side of the hook plate
13. The whole of the upper part of the draw comb 11
therefore has symmetry about a longitudinal central
plane xz and the loop made by the yarn 9 can thus come
equally easily from either of the two needle beds 2.
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35 plane xz and the | oop nmade by the yarn 9 can thus
cone equally easily fromeither of the two needle
beds 2. WD 2009/109886 - 13 - PCT/1B2009/ 050818

Fi gor2006#bossdsl ab i |l ustratestwo conditpongrBRODBE050818
stage of releasing the yarn 9 fromthe grip of the
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thyarnn\earhabl Y drinded M 11 5:@¢1hndln@hé tHeoR©90R60fof the

t t 6 th
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25ueh09herant2@ok1@as Adtthe pdiayh Bt tthesmﬁb@@@ralzler fits

| syh eAsut hanyiiheydistaner hsdyeer a0kgleatdthearound
adj acent hook 16 on the 20 adjacent plate, the | oop of

yaFR€o Pegkihpd§ Adufte tBrRER t\ﬁ@nﬁ&@k@smlt-’?'s%ifé’d path
byréhstﬁ)ﬁentt87 tHe t heookinhickeass 233u.nt iIlh | Falcg ,W d8 they

engu to ane. fromt oks 1 he pI tes
asc?llqgur and 54 Uspﬁﬁt 2‘0 e yarﬂf9 glnd f]ae es 13
whehd afp the faablmwe:mpz)slrtsomhutshauel tasepdirgm 2fAe of the

dirﬁnm'ABBHQr}l niiihs ‘EP;%r %Lr'o%eé S P OJH%%n}éooker r%s the

taneousﬁ%l on al | ates 13 of Fraw c
11Wb9thhe3%a eup\:\;a‘f’lﬁok@!fat??velﬁovb%ﬁt tdtan t e distance

unpeekees Z3. n¥dK nikheagabadidrentjdesati bﬁsolabqy@ on the
t he _devi ce thﬁg has _the_foll OWI n advant ages:

hoB@ﬁFﬁPEs B Sss Wi od@RP helg Wbegt'vvegﬁappﬁ ® around
needeegebed® Zhaoskd heédi riectposhed bleithd hpsknese7 of the

unhcoker 23 until it is wide enough to escape from the
hooks 16 of the plates 13, as figures 7a and 7b
illustrate. The yarn 9 and the whole of the fabric 10
is thus released from the draw comb 11. This operation
is performed simultaneously on all the plates 13 of the
draw comb 11 by the same upward relative movement of

the unhockers 23,

In the embodiment described above, the device thus has
the feollowing advantages:

. the hook plates 13 pass through the gap 4 between
the needle beds 2 in the direction of their thickness,
which is their smallest dimension, and are suitable for
a very gsmall gap 4, making it conceivable to have the
separation between the needle beds 2 as little as a few
tenths of a millimeter. This advantage is obtained in
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35 which is their smallest dinmension, and are suitable
for a very small gap 4, making it concei vable to have
the separation between the needle beds 2 as little as

a Wwew20bepboge a mllinmetery4This advanpag?1n8009/050818
obtained i n WD 2009/ 109886 - 14 - PCT/IB2009/ 050818

ar ul ar because the hooks 16 of the plates are
grP@ﬁgéﬂuﬁﬁr EFEYESl {]}Bﬁglkf%%al %Ié}%e heanglripes are
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execute an upward novenent relative to the plates,
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ghes 0 the hqQok plates 13. This allows a

f
PLEtEE nddIEdn FPolifl ERSURSE FBRi HEPRH féld of the
d| fdtaweatmd| r ehichnis bbtabefobetagenr thw hiekdle beds;
assenbly. This arrangenent enables a yarn 9 to be
retained effectively and identically on each | ateral
sitle ofthée hank t pdgteschide had@®e twe uBeck$ arf that are

Ung?ﬁr'ﬁ@ﬁrgéaiowgf:hp rEESeY:%r li‘:og aa%rtfféae.l.asc.eeﬂtf {)loglane vz

t he’ hogks 16 of pl a ensures re

r efbaddobt t#féB]F%ﬁ)rFE’ ]Fd‘ean]aloﬁke@éﬁttéﬁs bl%ck§§é§ Gfllows a
thEodSﬁCBEHQaE')‘l BOo r'ied A6k OH bb@uﬁﬂbrtlw% l'ﬁ:&ﬁ(@rfac1ng in

abric.due to untg and
(gagf?]é%]fné tuéb??\ﬁt?‘ﬂn’?,rtua‘f’ﬁ ‘ﬁ%‘&r r%’i"eas%rrow like
h@%@rﬂblmatl"dmsﬁ atzheartganemn‘aerﬂajb]césthe viarmeni oo be

Wi aker c d OV

o%%%gﬁe ver%ose gflae %é%%#?@%lgg %nfar%cgleslﬁberal
th$-"5d‘BLFPf|’ﬁ]ges aget bpgt mechia®s conb and the di stance

to be covered by the draw conb before yarn rel ease.

ThIS t erefore reduces the | ength of fapric produced

by® t hi sti%r PREi Pife 3t tPREPF8R <fedidi®rip FRe varn 9 and
Steeleape Stiagefrom the hooks 16 of the hook plate 13

ensures reliable release of the fabric 10 and prevents
blockages of the machine by poor release of the fabric
and/or damage to the fabric due to involuntary and

undesirable tugging in situations of poor release;

. the combination of the draw comb 11 of the
invention with the take-down device 5 described above,
positicned very c¢lose to the needle beds, minimizes
this pulling stage by the draw comb and the distance to
be covered by the draw comb before yarn release. This
therefore reduces the length of fabric produced by this
principle of traction specific to the start-up stage.
This length may be around 60 millimeters, and is at all
events less than 70 millimeters. This represents a big
advantage because the transfer from traction by the
draw comb 11 of the fabric 10 to its traction by the
take-down device 5 in the next phase of the knitting
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This length may be around 60 mllineters, and is at
all 35 events less than 70 millineters. This
represents a big advantage because the transfer from

traot pooshyobBes draw comb 11;ef _the fabrper}@sboobyesosis
traction by the take-down device 5 in the next phase

f the knitt WO 2009/ 9886 -
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stitches; rel ati ve novenent between the unhookers
anBiffREepraptitrbesinpl y nechani cal and requires no
motor, 10 which represents a sinple and cheap
solutlon However, it |s OSSIb%e to devi.se an o her

relati ohBRi PP PR WEER MY REBRER STHE ¢ ke e and
dr the pﬁamean&sﬁsrmpﬂyomenhaﬁlaalommdiﬂhquxnﬁdynothetor,

ol REERT Ter¥stee . EhubPe . dfa sy, SS1uElen Hopever.
com’éu A&t possdbligodics denisag ahy yolhey | nelakylomshhp between
I e8RECLwbO Rmpiddritad Mnﬂ@%@iéewéaa%l% '?ﬁfs hd¥hL0f one

advant age of retalnln yarn properl

ad9Anage BehkPyShe obtalned by ot her enbodlnents by
choosing for exanple plates having a single hook, each
receivi a,yarn h their ori at,ions reversed on

o EReFELP e thE iyt d % el LTHEhoEk < F | SpaBatries
25c&wagokr pimthes MAchndeunhoekelrsoR3t destwd beiddebovk .

the machi ne. Another arrangenent, still using hook

plates wth a single hook, would be to alternate the

or RéAPat itdie of:omh@naajle@emf hberks oforid@ngtasbr sYigmabskcally

pl aten s@spblat ay/a nyean; bg1l eeRadaraund1hese, 4 VRas the
30 nei ghboring hooks farmng an arrow, while an

unRBBR Fagﬁouwafberﬁeeee&n@thEEﬁ ttﬁ%ﬁpt\mproperly This
neaghbnt hog hﬂﬁ.Kld pbat esbtdindéde byaroehéri ldmigidiadeats, by

'ncfwg 5.161{?’; or 'example plates having a single hook, each
receiving a vyarn, with their orientations reversed on
either side of the machine so that the hooks all face
away from the machine on each of the two sides of the
machine. Another arrangement, still using hook plates
with a single hook, would be to alternate the
orientation of the adjacent hocks o©f neighboring hook
plates so that a varn can be looped around these two
neighboring hooks forming an arrow, while an unhooker
would be housed between these two neighboring hook
plates. In the wvariant illustrated in £figures 8-10,
each plate 13 could have two hooks 16 facing outward
from the plate, either on two separate arms 15 or on a
single arm. In such a variant, the yarn 9 forms a loop
around these two hooks ¢f the same plate. The unhookers
23 are thus not necessarily positioned between two
adjacent hook plates 13 but one unhooker 23 could be
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each plate 13 could have two hooks 16 facing outward

fromthe plate, either on two separate arns 15 or on a

35 single arm In such a variant, the yarn 9 fornms a

| owmp 2809ynd9BBESe two hooks @k the sane pbeyeB20be/050818
unhookers 23 are thus not necessarily positioned

bet wee adj acent _hook_pl ates 13 but qne unhoogk

23PEBa o8 066R dasend 1 8SBeranBPastooPisostsn hook
popiiatenet3 cerds alilll wmtd-aduggker iimpoftduoaseah dmmbk 10. . The
pI ?Eiaﬂ:%vea%d\}émé{t{ az%ﬁdthg f fo?x%eﬁEQ 1, He . grgvided

atrve novemnent S can be provite

ybﬁawhi’gflélg/er@l c ¥lerddgeds) W%@@l 199r@eNeng ¥  running

es&sa&hehbylyh%hfeuIﬂulmel19@1 ©f 88cBabeohphat® i #9d ang

hog3|n ?{ nts no{ shown) o; t he unhookersk
SHehnd W&F9¥S g et | bRy Sfd TR urehgokers,

translksaicmrwl wapvea:mntol Exwg'bﬁ.l& t]}[hﬁ:tﬂlﬁ& Pplﬁy ﬁ.fndea@:tsure a

eralsovery cl ose to t e rf.ace, of the ho

ol aeauBlakEchat) e, oI d ok ng) sy 29 O each

conphosherv\olﬂooksry acq]m:@e ntbhetharmsmhrfemm @:rf Ghleer hook

vaphants matqhe AMalded byreombln ggchhexﬁicn@n S may

set out above, for exanple using ho | ates wt our
hoBREPE&EEh tegr Maqks afaciagt isnshey ﬁ@npﬁas@emmmmer Other
15v§B§1éﬁEsa'ﬂ1al§ran@k@ﬁt@9§éél| B?e%ol?cﬁl\fﬁ% ttee phﬁi’&ﬁgements
hook pI avin hook or ot her a
%EBl gUGr Ahsoe 'n oy ambE| HEHBIS !iﬁqoémpelat;ﬁ%v‘fﬁ%la four

t hheokay n daetki egrrping as reaet pahky sarpaamce;iad nuAhooker

20a¥8 BL»CS‘n ugﬁgo %%“ ”a' H%ﬂ%d’(ﬁee Q.0rdet § a%t g as
S poOsSsSI ransverse |rect 1 on

Fbmever there is nothlng to prevent a person deV|S|ng

a ﬁﬂpkthH7§H${Ee§ diyBpsipnal %?%ymehgﬁﬁho§not§er shape

extensjon in the transverse dlre t
25C@RakApE e ot lmﬁw §haf§éfrbrmaub%rbﬁorﬁtblftaéﬂcﬁynepr@mded

or gRf st GafriHl t HEEKLAPT Q‘ré%.rishelgl?@ﬁhlﬁﬁ:ﬁfala.wabﬁleﬁbéﬁ in a

arran t of the i,nvention in

e PP R e i st BiPoRs Fhat HovBXigs reeaRsay 23

bedsisepasat gibdpikdesuf fmci eht gapandowewver , doaridiarg v.
However, there is nothing to prevent a person devising

a hock with a three-dimensional shape, with an
extension in the transverse direction v as well, for
example of conical shape or a portion of a cone, 1in
order to further improve the hocking of a vyarn. This
arrangement may be a variant of the invention in
knitting machine configurations that have two needle
beds separated by a sufficient gap. However, according
toc the invention, the hooks 16 of the hook plates have
their maximum dimension in the longitudinal direction x
and/or the vertical direction z, i.e. in the vertical

longitudinal plane xz.

The arrangement illustrated comprises a multitude of
hook plates with two hooks; however, these hoocks could
be mounted on a single body or a single plate. Finally,

any arrangement comprising at least one plate and at
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30 to the invention, the hooks 16 of the hook pl ates
have their maxi mum di nension in the |ongitudina

direction x and/or the vertical direction z, i.e. in
t hwoveobpgaboskengi t udi nal pl ane-xz. 35 Ther/1B2009/050818
arrangenment illustrated conprises a nultitude of hook

plates, wi th two .hooks; ho er, these haoks_could _ be
PolREan e Mo eoRRr AP i SrHEReTh dRencERlg Fon the
angoncephgefiehhecprpsestngnuenkéant one plate and at

WD 2009/ 109886 - 17 - PCT/1B2009/ 050818 | east one

hook i s possible wi thout departing fromthe concept

of Agadnpr sbenunhepker gty Apai ANyt ke herh sdleme ndiatheallows
anyy other ShansedABil @l QW ease | tHd SMEHLSEri Yehe hook
rel ease the yarn fromthe hook plates_by noving

rePLEFeR £F MRVt E8lakdveetihptie Plasegppdicengrample.
nmaytbeuppapdedd ay sagwWbd rdurgldd b skswi- Shapegure 10,
Wi th g@ohgﬁiﬁts.%gh hown in figure E. Mor,e eneraléy,M
thts eng™@PrF Be TorRRYT ng® sRERE s 6T ot to o
dagegerahbyyathisThedr elidds eofartyherdrooputfinarsha®e so as
fr t f e pLhat e i f I ' b

2 AT 08 BaaaR chic Bl om I o A 15p e varn
ya? nfgpme&hiey haoks19%, thaepr}ars HaEs arafierably achieved by
;’idé(ahrﬂiiaﬂﬁﬁtlsb}ét%bh&gsiﬂtiatﬁﬁc@f Eﬁtém%cﬁo]{e%@pc?ﬁﬁ%%s the
wo hooks to e it easy for e unhooker .to grip.
HoVRTRr ¢ 1£ﬁ§ftg§a’heFaSé}Wan§§‘Ferﬁar6’f 41%“‘3/%‘?‘?1 "f‘%\ia%gagg"“ly
envlisusvedtedhas @oraigeyrentlosp adyanhdgeads vks to make
reJ‘.:Ei leia%earfo:l:(nit%lti nLgnhnoaoCkheilnet\éVi t hr:iF e Hev%gl erbedas' other
Hovever. 't et e G i'§Ho Teason ﬁ%yE?T shoal a-not™ He

i npreampewenbnof khet vang mayhbeeewvibianedngl e needl e

bed or nore than two needl e beds, such as 4 or 6. The
conponents of the draw conb will preferably be nade, _.
25T reREFABOEMRRY al§o FEVIRR@ISOUS giP plaistFectilinear
deghietindhealohvert i whtRl s@onakasiid Beasi bR WAl I Yhere

glu%‘f‘ te\é\lno 3%%%_1%8918 m];l%rr fi%r mslqguf‘dStn%rtt eiaeneimp er%gr?tg(:([)o%n a

knitting machine with a single needle bed or more than

two needle beds, such as 4 or 6.

The components of the draw comb will preferably be made
of metal but may also be made of rigid plastic if
desired.

The invention also makes it possible to carry out two
methods for forming a starter net on the hook plates
13.

In a first method the vyarn used to initialize the
knitting, which wusually has a particular elastic
property, 1is firstly distributed between the needles 3
of the knitting machine in such a way that it forms a
predefined net from one needle bed to the other, thus
having parts which traverse the gap 4 between the

needle beds. When this net of yarn 9 is complete, the
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In a first nethod the yarn used to initialize the
knitting, which usually has a particular elastic
property, is firstly distributed between the needles 3

35wof 200e/kopB8BENg machi ne Lniguch a way PoRYIB2009Y050818
a predefined net fron1one needl e bed to the other,

thys__ _havin ch traverse the apl4 bet we. .

{ niPap o 2anl” AL SRR At “REESEY LS, K O1PY Bdiiee. 18
t hea¥eQ003 1688386 ionl8its PENAtR2002A05303W=emnir dlieconbedle
11 h i ' i :

po2etEof LERRLPGIOR bAY, B BUARE g | STd AuPEH b 1
| ev?éenwllpweﬁrﬁé pregshrigd Yhia glownw@rdr awvement sits hphates
| oyer edcxangpi U mﬁaﬁﬁmw&wﬂsmmg@e%at&%@n& to

pi ck up the yarn, ose net has been desi_gned
cofPES 6%“-‘{10 tPe GEoNGECPESEYt hefhobke FPfS (HE ©f the

p|§1&6e§3flfor Bdh S mghfwowdrﬂd&,ﬁamahsw F.@ ‘made to
verse 1r one_nee ed .to.the aqt,her vel .w t .

{ hEYRha e, KRetLrons Petd]S B o Ef P PkBEE, 1AL wien
onEheOhadkabyayhmah enfrb Gk mmanIQIQﬁﬂﬁﬂnrMQreover, in one
Sp&&kéﬁg\ﬁ%{aééuéh%nﬁ‘Mﬂyén‘&f E}F}% B@Sﬁég% fbﬁe‘éﬂ‘fcﬂ‘ﬂ( the
co¥t@sphond theahnoksi pife thef pé'@r@ranctmﬁ drkatwialgeaf the

of gkakt toh® , ™Y NES. shibg a%attg@ &s&eggahan&ot he multiple
di st ance beayqﬁ}#%ge needl es 3 unted on

ne®dl EHESS ’ée%ygﬁ‘ﬁge?ar%f d Hﬂ\Ft&Bﬁb“EPf ines, the
adaphed trepyeeamalird ffles edisganges dtwdaen t theg needles 3
machin I n_a.second t hod .of f rn1n t he rte

narouffea Pal, o155 eedTe 18Rl -« LI 5ER oEyy Hliredhane piraw
hi gbmposi1i ors i mdagtiech ttee B@Mega% dﬁfrﬁtesen@okgauges of

p|ﬁﬁf§tpﬁ ﬁ&&h@ﬁQVe the needle beds 2. Only then is
t he yarn Introduced and directly knitted with on

t he one hand certain needles 3 fromthe needl e beds 2
anﬂnoa bhecatiheetrhaad of tHdrilie T Hwok-HadesndB, SBe draw

t hat gecones heldcg t he draw omb 11. o .

2008720838647 151 25 pChb| BSGIS 81ncFa'rhr’r\§Q position in
which the hooks 16 of its hook plates project above the
needle beds 2. Only then is the yarn 9 introduced and

directly knitted with on the one hand certain needles 3
from the needle beds 2 and on the other hand with the
hook plates 13, so that it becomes held by the draw
comb 11.
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1. Adraw conb (11) for a rectilinear knitting

machi ne conprising at | east one hook plate (13) 5
conprising at | east one hook (16), extending mainly in

a wer koogl/1besgit udi nal pl anei1gxz) so as porpeBRboB/0BO81S
the transverse direction (y), and conprising at | east

one unhooker (23) that is ngyable relative to the at

| east one hook plate (13) i a way as to be able

10 to release a yarn (9) fromthe at |east one hook

(12) isﬁhaﬁﬁ%e“cé% | nqhat e aaiﬁ | gast s éfzpho?hﬂ:tlng

mounted so as to ‘be novabl e trans |onI
|nmﬂﬁhlégseﬁpmmﬂ%ﬁﬁﬂﬂt|%%I Heaéétl@ﬁe(ZWQQ#znPlﬁﬁ?o (13)

th@oﬁ\%}rléﬁﬁét aQne.I.ém Shét Bobk3)(1635 ?ext-@}ﬁhq{g?‘%&PHPy in

i,near, knitting machine as cl alned in

(11
t he BPéEé&iaPrg%anﬁlrﬂu Jd’r?&ra&%%‘?“r‘ zéHZPnSPhétS %o be thin in
cothel saamivdreastdinecboek (gl at &.ﬁndla):mplﬁdsaﬁg at least

hook ach hook 20.pl at 3
Prane; Lol e R Do RIBRL o R IATIY &Ra,the at
superpbsedeorhadciphook plal e ifil Huckana watroalsertc(zse) able
3. gh%e%awe rrﬁ[eédzjril)(§)orf ﬁleﬁhbl | '%e‘”’lr alﬂ“e tcfﬂé‘gho&? (16),
mac |

ine as cla eprece
chehagaekeFégedninhihat: thenmat seast cprﬁswnm@k%ok%?») is

(laduhBelingsdn £s5saiy | Hd Y nPRRPAIE et%h%qtaﬂ%aﬂy The an
draw conb iiﬁ for a recélllnear knl tin 30 nmachin

asSEFERMALIK FiRFtalhedpFRERUPRg (@aiFRLative Eo Che at

chaeasteohezeHobh phatet lie3at | east one hook pl ate (13)
conprises two hooks (16) and in that the conb

conprises an unhooker (23) capable of releasing a

yaZn (9Fher odrawwocer ackhit) hdoks @16):eta¢itﬁ;ge'an knitting

es 'y posi diregtio co
(ﬁ&@hiﬁé YRPOSId R iy di M 811 OB 5. LAY COMB1a1m,

a rectilinear knitting nachln
t hehpraekariged! ditm tW2G<$9/qegsgssesz@t “least two hook

PG1488909(10908L&d char aghrbbked | 23 hatbdtiweePERE®S hook
at iegst t%ﬁ hook ,
plate (1 or in that it comprises at least one hook
plate (13) and, superposed on each hock plate (13), an
unhooker (23).

3. The draw comb (11) for a vrectilinear knitting
machine as claimed in one of the preceding claims,
characterized in that it comprises at least two hooks

(16) facing in essentially opposite directions.

4. The draw comb (11) for a rectilinear knitting
machine as claimed in one of the preceding claims,
characterized in that the at least one hook plate (13)
comprises two hooks (16) and in that the comb comprises
an unhooker (23} capable of releasing a yarn (9) from
two adjacent hocks (16) facing in essentially cpposite
directions.

5. The draw comb (11) £for a rectilinear knitting
machine as claimed in the preceding claim,
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15

pl ates (13), each conprising two hooks (16) facing
toward each other in opposite directions and in that
it conprises an unhooker (23) |ocated between each

howk 200plabesgE3). 6. The draw conb (11)péoyIB2009/050818
rectilinear knitting machi ne as clained in claim 3,

h t d th he, at | t. | at
CIBhSERRE R A el "5 ehERieRRe 150 bRRRE, faro ook
di pgatesns (bB} warehd¢h onedniperidiook wd e hobXs andeéiln facing

h
ot CPpardr SFER BEReE i R ed RSB0 g O Phiae it
coﬁt@mpn?esorara nabopkereat2khi tocafedabatweens each hook
ahged i |m3?ne of the preceding clainms, characterized

|n that at [east one the unhooker (23) is novable
translationally upward relative to the at | east one

hoek pl @he (disatw Zébr&o Tmnraﬂtéxcmab &é&klﬁ@hear knitting
rectihinear kni %g nachiie as cla
r

or BRGHERG 5 T orlSil’ ¥ TrBEtatPebigeasde qthat
nmuthet wde béab'oolonepl]ad)@is plareanthiin thaprtibe)attwoe hoocks

eag;& O”ffaé’:[ﬁgg"l‘?{ 8§§Lg§5e00@£%§€§oﬁsgr dt(c?5)fr%ﬂi the

ater e ex vert ca ection
( zhopls m]cﬁretblébc@mﬁ)dHﬂetbathoﬁk prEpTiges) dm wabpoker

gr @exy¢ at e&ﬁb@%dt@%réﬂéﬂéﬂethéréﬂsh%%!Qn%né““%%%wtplate
between the at | east one wunhooker (23) and the hook
pl 4£84-(13). 30 9. The draw conb (11) for a

rectilinear knitting machine as clainmed in the

di rac (4 i n_that t compri ses, .
Pt s e or SRl SR SIS “Eod ha' 1 aprk it 08RY oBf1Being
amsChanengaan A5 i r 1exndonevm>'© \tdrey plreseducmgt helaims,

Phéré&@grﬁ.geau g'l %ha\lgaﬁtasléa%ip%r@l&é Ouﬁilﬁéﬁ?éty 23) is

ease arn around one or
(mwab\@ﬁzee‘%ﬁ 988enally upmerd BEIGHDFOHB the at least

one hoock plate (13).

8. The draw comb (11) for a rectilinear knitting
machine as claimed in the preceding claim,
characterized in that it comprises a multitude of hook
plates (13) and in that the at least one unhooker (23)
comprises a groove (25) on each lateral edge extending
in the vertical direction (z) in order to accommodate a
hook plate (13) in each groove and guide the relative
translational movement between the at 1least one
unhooker (23) and the hook plates (13).

9. The draw comb (11) for a rectilinear knitting
machine as claimed in the preceding claim,
characterized in that it comprises a multitude of
unhookers (23) in the form of vertical bars having an
upper end moving very close to the hooks (16) in such a
way as to be able to directly release a yarn (9) hooked
around one or more hooks (16)}.
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10. The draw conb (11) for a rectilinear knitting
machi ne as clained in one of the precedi ng clains,
characterized in that it conprises a nultitude of

pl wbego@dZrossdsunhookers (233 all the ppergsBed8y/050818
being firmy nmounted at their bottomend to one common

ol ccTBR ACEB A Base 122) Fehe hasaCtabiRaAg ( heltting
suppchtn(elzas baetlmimmy aline oekatofe tthe eprlecetdiag, claims,
exEﬁH%BQekﬁ?%ﬁ U%”ai:iuéit( Xkt aEﬁy@%BQ%g”?' tipﬁﬂé?‘a&de of

essentl a ar al o a nee

knPlarag h@;im ﬁ@ 1unheokersi | (Far iaililtttlhg wdattese (13)

ChﬁéﬁﬁgeEh%ﬁq '%odﬂﬁﬁd'étCQHEEksﬁét@bm|%ﬁﬁ t¥Cone common
needl e” bed and a 15 draw conmb (11 39 lained in
i3

on@uBPOFHe( cedmy 2dfaithe ﬁEhOQ5%r?e i Redng firmly

knmbhnaedn&ﬁhlmecamhaluﬁiel n2khe tmeecmls@g (leau rnd the
n.that the dr m1co

h t 1
caguBBReE: “Iabuerte \ RVl noiRasive akh | Rapha other,
thexnandmng cbopgisedimasipp (), f endl bekngg pbeitionable

%’E%"gﬁglgﬁ‘ig'@ tra‘ifletlhei:c?‘t 'ﬁéé&l@”ﬁegnh(%‘ikedf (£3ﬂ:nﬁttmg

rirngrn out its relative upward novenent
re@ﬁébinﬁo the at | east one hook plate (13). 25 13.
The rectilinear knitting nmachine as clained |n ei t her
of _clains 11 an aracterized in that _
compri sés ¥ i%eiﬁo;]‘qldi@l%w‘i‘ad’é\ﬁnée FE‘)”’-’aCterlzed in
coghatsiing comprbebks abr i Yeastn capposeedldi neeli ¢B$, and a

pagsing argund 30 two s di;ameter_rollers _
po§| I oned cloge toafhenﬁ?lmﬁeas%nonéuﬁeg e tB&q EE?CEdlng

soclhamsthe fabric has to be pulled for a short
di stance by draw conb (11). 14. The rectilinear
knittinghnachine as clained in one 35 of clains

11123, Thar aeceiilingarn AL inge mashding apetipbred hin the
hogkecéaﬁh?ofclahﬁn,drQWaeeaflae(clk)edi SinC@mpRat i fhe Wrdv comb
Se\(fl?l is c];%ra%rite %%u%esdo%}cnv}ahred &é‘aﬁ’éiéa rrrirg'\?gr{qent and in
that the machine comprises a stop (6) for blocking the
downward movement of the at least one unhooker (23) and
bringing about its zrelative upward movement with

respect to the at least one hook plate (13).

13. The rectilinear knitting mwachine as c¢laimed in
either of claims 11 and 12, characterized in that it
comprises a fabric (10) take-down device (5) comprising
two belts driven in opposite directions, passing around
two small-diameter rollers positioned close to the at
least one needle bed (2) so that the fabric has to be
pulled for a short distance by draw comb (11).

14. The rectilinear knitting machine as claimed in one
of claims 11-13, characterized in that the spacing
between the hooks (16) of the draw comb (11) is
compatible with several different gauges of the

knitting machine.
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WD 2009/ 109886 - 22 - PCT/I1B2009/ 050818 15. The
rectilinear knitting machine as clainmed in one of
claims 11-14, characterized in that it conprises at

| ewot 2009 /n09dBe beds (2) andzbn-that thepdiawee068 /080818
5 adapted to fit through a gap (4) whose width is

greater than or equal to a fewtenths of a mllineter

for the formation of a starter net. 16. The
reEBLIiWharrhntﬁﬂﬁngamaQMHuzung(ﬁ&ﬁhﬁﬁéiJBO@Ealﬂ@dOin one
cl 5,1 Chgr ac a relative
oo o et Drad O, YR  forises at
rebpast twe mﬁ@d&clhﬁﬁﬁ b2k hn@klplabat(tneldraw comb is

bré)&ﬂﬁﬁeébEHt £iW ‘i:ﬁ’uU& ha' d ggpaah y c%sé)?ﬁla@ﬂois é?eater

A hook pl ate (
ch’é]P%Et eri £aly ‘E‘P\a@ |ftewcd-'|ﬁﬂi?1'5%s°§t a| gdl imedarooker the

(1bprhaciog b appesikterdheecti ons and extending
mainly in a vertical |ongitudinal plane (xz) so as to
be thin in the transverse direction (y).
16. The rectilinear knitting machine as claimed in one

of claims 11-15, characterized in that the relative
movement of the at least one unhooker (23) with respect
to the at least one hook plate (13) is brought about
with the aid of at least one motor.

17. A hook ©plate (13) for a draw comb (11),
characterized in that it comprises at least two hooks
(16) facing in opposite directions and extending mainly
in a vertical longitudinal plane (xz) so as to be thin
in the transverse direction (y).



