DRAW COVB FOR RECTI LI NEAR KNI TTI NG MACHI NE The invention relates to a draw
conb for a rectilinear knitting machine and to a rectilinear knitting

machi ne 5 a%8§§&gggﬁgggﬁgrating such a draw conb. bl ggoéﬁkggggléo a hook
r y

plate for a to a yarn placing nethod, "also called a yarn

| ayi ng nethod, for use in the initial stages of knitting. 10 Traditi onal
rectilinear knitti pgamacbiMBeFORORBLTIEINEARS AN TAINGNMATHINE a front needl e
bed and rear needl e bed on which needl es are positioned, while a cam
carriage noves back and forth above themto operate certain needl es and

t hus nmake rahe dfrsdrittichesre Tdeed 5to esuldriany daaly i toappedestbéinean the two

needl e beds quf%ggga%héﬁymagd godevice. empl Afmkﬂ£%$fﬁ§,mggﬁyﬂﬁas

|
t ake- down rg%lers, i ng proceeds. A problemthat octurs_whe
knittingsfiest el indornavatine Fudhiz 95aWofoPt [BnglEA0HGHREBE any
part of it %o 20 hang Behweerde reeier soand ahus e tpken gowaingabric
t ake-down i s however eSsential to efficient knittinﬁ &At& uni form,stitches,
and to ensufEHIRR: t RSP eSSty F aBRFR dGEE bt MFERPYt nt-6%t HESSw SHg
posi tion ingde itrhe il tddagsTeEhig tanichgloes not becone danaged or cause
25 the knitting machine to jam Docunent FR 2646176 provides a device in
whi ch a take- down or set-up conb carries hooked or set-up needl es which
ri se betoeerrdats tneedile bedsifiongairp Kume gy, m3ohwhiesh derppesh P&id in a
certai n way ;het wee he . t [ SSARE t a i age.
The conb thé%gﬁﬁgd%aﬁFﬁl@g@cgﬁhg? %ﬁ %ng%%ﬁg%tabriégg%mgga%tﬁkg??%is t aken
over by t he heske-afbwyhisdns nepfd aset A% ndRidd s mad@ i oft t W8part s

whi ch slide dghatdge h8vRaCHA8Kk OhRY - £dhent Wb Pad t SheAMts Separaeek or a
prOtUberanciertain needles and thus make rows of stitches. The
15 resulting fabric appears between the two needle beds
and is drawn down by a device employing rollers, known
ags take-down reelers, as knitting proceeds. A problem
that occurs when knitting first Dbegins 1is that the
fabric is not yet long enough for any part of it to
20 hang between the reelers and thus be taken down. Fabric
take-down 1is however essential to efficient knitting
with uniform stitches, and to ensure that the resulting
fabric does not fall into the wrong position inside the
knitting machine and does not become damaged or cause

25 the knitting machine to jam.

Document FR 2646176 provides a device in which a take-
down or set-up comb carries hooked or set-up needles
which rise between the needle beds to grip the yarn,
30 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
35 other. The two parts comprise a hook or a protuberance
at their upper 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



at their upper end, the protuberance of one part defining a recess
conprising the yarn and the hook of the other part being able to slide down
to bring abqut 9/109886- 2 -PCT/]B2009/ 050818 rel ease ,of this yarn
when necessg{h.‘?&lﬁgﬁp gcuﬂljsgm with this dévice is i t?crgr/éggoﬁgﬁﬂ%ﬁ??y, si nce
each set-up needle has a conplex structure. Moreover, the main

pr ot uber anceslmradwoks ahitheserrsevhen needlsearfacerte tpnableneioh t he
needl e beds of. th i ne, .necessi.tatin |.arge gap_ between these two
beds to all gs’\;ﬁ%e(?%‘p?g%pl%e%&ﬁegrtegtbec%%g%xdﬂﬁ’d MOV Ed %%?ﬁegﬁtt"ﬁg t wo
beds. This kreegd gapalset aeenothéexwos heecterdeddseeveser i dlre | maiinati on on
the resul Ui B ditildddiedd BRCMOSKs WIR (holll Cxct Mg HdidU T @A Loward
one of the two needl e beds forns an asgm’retrlcaf geonetry, and the two
needl e beds TAMISt beldse@fequdle y rondLai eedp | Pk el BRfonmechihese set-up

needl es. |t rccaiptilind Mat atdahe Oljalhi Bedpdise tHEDOCHBEMdS to
2007/ 0180864 QrowCti es anot her deyjce in whi ﬁh the set-up needl es conprise a

bolt for cl &S DOEHT TP L FRUSFAGEP nPRhPEHSEHe 2dr ROVEIpHEETESRed i n
the hook of tilee beedllmeddMerhtbe kefgelpgagedbeswese ithe?O0cwo | Bweaneugh

osition, the hook. i nl ocked -so .t hat. the yarn which.it_contains _can be
lrOeI eased au'?) oendn}tijlésél %y,%eg\hohl& e HhE lroélct?%négﬁpFFSH#én?t ?{&Jr&ttlﬁlg

ori ent alon mgichiine neddae. iEowewer, this devieogatsomottavand ebhecbifve
because the yiar nof tiale § 808,95 ce&g@& LA gegm%%meélotrgebﬁﬁtg edlgdespite

the fact that the bolt 1 s opened, cause thi's yarn_refease 1S passive.
Furt her nor e,th§ Itiheredr dpeds hgaenat hbsk usere foBid 13ar slomeenienta beds in

a si ngloe di riect renatsert h@oge@xﬁ@ééﬁ det Ay Miekdles .G g@alhisy, sl HiegH ]Eteg
yarn experijences, a traction with a conponent toward the center of the
fabric. Wtﬁ%‘lﬂ&ﬁqﬂrﬁl’ai?ﬁﬁbﬁf t‘#‘e"h%eedl e hook on the fabric, while on the
other 15 and has to be retained by the bolt. This asymretric 35
ConStrUCtlO%JéﬁﬂgﬁttQﬁfeEQB%/bQ%%%64 provides ancther device in

which the set-up needles comprise a bolt for closing or

opening a housing in which the varn is positioned in
the hook of the needle. When the set-up needles are in
20 a low enough position, the hook is unlocked so that the
yarn which it contains can be released automatically,
owing to the traction applied to it and the orientation
of the needle. However, this device 1s not very
effective because the yarn often remains caught in the
25 hook of the needle degpite the fact that the bolt is
opened, because this yarn release is passive.
Furthermoxe, all these needlegs have a hook oriented
parallel to the beds in a single direction, so the
geometry 1is asymmetric. Globally, the knitted varn
30 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 agymmetric

35 construction is not therefore ideal.

Document EP(0979892 discloses a device in which a draw

comb consists of two hook plates of similar geometry



WO 2009/ 109886- 3 -PCT/ 132009/ 050818 that interact to first hook and then
rel ease a fabric. The two draw conbs are novable relative to each other in

be- ol sased AMEPCHEIE ool rea. A general  obj BF/aP2ohe/prdesh © '

invention is to provi de a rectilinear knitting machine that has a device
for the stageaif omnemencteneat fatrsknihobkngrichatherpreseass a0fabrinpr ovenent

by_compar i SO Lt Bealr QRN ofc LhevBheul us dayices, Moke speetfically,

a first object the presen nvention I1s to provi aw co
knitting 15 ifachthe cdepaipidingl h diyeeyignal [anghp ‘bb%ﬁ\eeﬁeﬂﬁélﬁéedl e

beds of the Jeidldity dBLhiderhe FALSEEORE ol ecd1 OfsddeyRERSERL i RyENnti on
is to provide a draw conb for a knitting machine that first grips and 20

t hen rel %ase’%eqqff-éfetq'apped yarns with great reliability. To this end, the
invention is based on a draw conb for a rectilinear knitting nmachine

conpri si ng | east one hook rispng_at | east ,ane hook t endi ng
55 i nl y i STEHTLa0] S ShaF Al BRPAREF o 43§ B L8R PACUHES
transverse direettbdhinand dmup:mmmgmathliaasttlwte bahoagkedethed if®rnovabl e

relative to He I gﬁgg orgj% A%n%ﬁ@érﬁéﬂt sggh ]&1 I@haﬁ go Ir%ste I eI ease a

yarn fromthe at st onr aracterize east one
unhookel0j s amUHNBECEENABE t ®Ybecormabi £on r‘ahéhattlh(ﬁlamr@blﬂﬂ%inoés§él@tl ally
vertical di ngacddod eldtidgsto at | east one hook plate. The draw conb may
conprise at least tw hook plates and

More gpecifically, a £first object of the present
invention is to provide a draw comb for a knitting

15 machine compatible with a wvery small gap between the
needle beds of the knitting machine.

A second object of the present invention is to provide
a draw comb for a knitting machine that first grips and

20 then releases the trapped varns with great reliability.

To this end, the invention ig based on a draw comb for
a rectilinear knitting machine comprising at least one
hook plate comprising at least one hook, extending
25 mainly in a vertical longitudinal plane so ag to be
thin in the transverse direction, and comprigsing 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
30 the at least one unhooker 1is mounted so as to be
movable translatiocnally in an essentially vertical

direction relative to at least one hook plate.

The draw comb may comprise at least two hook plates and

35 an unhooker between each hook plate or comprise at
least one hook plate and, superposed on each hook
plate, an unhooker.



35 an unhooker between each hook plate or conprise at |east one hook plate
and, superposed on each hook plate, an unhooker. WD 2009/109886- 4

_PCT/ | B2009/ w conb may conprise at | 0, facing in
essentially @%%/@'ﬁeﬁ%@tl ons. The at?l&ast one %%?M%%toglmsé npri se
two hooks and 5 the draw conb may conprise an unhooker capabl e of rel easing
a yarn fronTIhE)dmﬁwunmmﬂJhmmkscbmprhgeiateéeaatiaWbyhopﬁﬁsEheid@némﬂions.

The draw corgy, k plates 10 each conprising two
gﬂ”ﬂgého%gqﬁéléeeaﬁré&é) {]@Q

hooks faC|ng t owar I N OpposI directions and nay conprise an
unhooker | ocated between each hook plate. As a variant, the at |east one

hook p'ate”&MuQQﬁPr1é§s%5ohwoﬂﬂﬁﬂ“bfé%érﬁh&rb8ﬁ89§ééetgbr%Bbk%n%nﬂpt“ard
fromthe hook plate and nay conprise an unhooker superposed on the at | east

one hook®°pl dthe r%r@é\‘?@r TEe SPUPEASE ofe UHHRRERT neRRIovall e 20
transl ati onatd Yedrpwes d ar eyat:hveffamt hewvat aldgastenenenberk piateng The draw

conb nmay conpri s%ﬁ/]glultltude of cF'DOk Jates and the at | east on unhooker
nmay conprise & PERCELH O%%ge extending in the vertical
direction in or der to accommodate a hook plate in each gr oove and gui de the

relative ”%}%}?Eﬂ'r Qal Weqﬁ? g&h}g@fgetg% a%?i‘%@Stt"&?ehgﬁ asnd t he

hook pl at es. rawc nb rrsé a nu ude ers 5 the
form 3016f \&a¢h c@@mbéitglhgwtmy apoelpp e £ aghbgmpaway d eeychl @séero itthe hooks

in such a BSs s bedﬁ%et&eng' r%@ﬁd'Yrﬁa%} Ca8EmBr YN hookedHipupd one or
nor e hooks. e draw conb y conprise a | titude of plates and 35

unhookers, at®catfd d?%’%"é%erbe?%ﬁhfhl?%yp%%t ed at their bottomend to one
comon support, and all the unhookers

As a variant, the at least one hook platemay comprise

15 two hooks facing in opposite directions outward from
the hook plate and may comprise an unhooker superposed
on the at least one hock plate.

Moreover, the at least one unhooker mwmay be movable
20 translationally upward relative 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 omn
25 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 hock plates. This draw
comb may comprise a multitude of unhookers in the form
30 of vertical bars having an upper end moving very close
to the hocks 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
35 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 base and the

support being movable relative to each other, extending



being firmy nmounted on a common base, the base and the support being
novabl e relative to each other, extending WD 2009/109886- S

- PCT/ 1 B2009/.05Q81 t dinally, and peing positi Lakly
parallel to ifee )eﬁ[)%& of a knitting machine. #ﬁ@??ﬁgﬁ??gﬁbhﬁgo
relates to a rectilinear knitting 5 machine characterized in that it
conpri ses atldregigtudinealieedl eahéd dmd gy drmsz':ioimw}sleieselsisbediaﬂld)ye. The

draw conb cap wwer gk ver there being a
stop that gﬁ%l)acﬁl%{leq%o%hﬁaﬁ%% m)vec%en ]&#qﬁclher{% asr% ‘one unhooker and
brings about its relative upward novenent with respect to the at |east one
hook plate. thhe FRGELhLEBRAT, KW t LG HRCHEHe JMBye COMPINSLr 8 khaRkitliGglD

t ake- down device conprising two belts driven in opposite dlrectlons

passi ng ar oMAFHIRS ThaTachareted ol FRRE pbsPPMBREASE| B5e legSht OP€ast one
the needl e steddid Bdie drabrd cihas dombeapuldad fied aaishest di stance by draw
conb. 20 The spaci ng between the hooks of the draw conb may be conpati bl e
with several different gauges of the knitting nachine. 25 The rectilinear
knitting nmacthenedray conds i seyatbd ea:slpabli&e netdlae dewswand teetdrcaw conmb
may be adap t g h t qual to
o ¥ ew tont poreteit 1 | FHERYT el "PER R El i S EE MRl

vari ant 10t hangegment eofprdwgemt oleahd axneq GMO@W@IMObKéFlQW taﬂi)qu@spect to

the at |east; ane.ReakiRkat gpiRYaDnIVAMAN aRoH! Midflediie cd) depé al | east

one notor.

1east one hook plate.

The rectilinear knitting machine may comprise a fabric
15 take-down device comprising two belts driven in
opposite directions, passing around two small-diameter
rollers positioned close to at least one the needle so
that the fabric has to be pulled for a short distance
by draw comb.
20 '
The spacing between the hooks of the draw comb may be
compatible with several different gauges of the

knitting machine.

25 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 wmillimeter for the formation of a

starter net.

30
As a wvariant, 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.

35

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



Lastly, the invention relates to a hook plate for a draw conb,
characterized in that it conprises at |east two hooks facing in opposite

di rections and .extendi WO 2009/ 109886- 6 - PCT/ | 0, inly in a
verti cal Ior’@t %&%%e so as to be®thin in thg%&/ijﬁggggégsgi%rlgcti on.
These objects, 5 invention will description of being inplied, which:

f eat ur es ananzsidhiant agesa ofretrhécpieskmnigibeudital opilhnen set aisl to bae

foll owi ng one .par.ticul ar__enbodi ment.. no limtation in relation to the
attached fi gr%g_lrle%,lrf ﬁclhelotlﬁngsu‘?eerﬁe idslrgecdll%%ammti c front view of a draw
conb showi ng the conb pulling down a fabric in one enbodi nent of the

I nventi on, %héé@”&ﬁ'gcté a QoL ABlhE Shdenthess SHCLERD Lhigugh a 15
knitting machine in 3 configuration for formng a starter net in the
enbodi neht JHE oty ent L bnbef pglir £o3 5 o dildlgpr bbb £h8i Fold s Sect i on
through a kriddd ipimahi fe bile aPat-nienMBei atBobemehitONne aS&ilt@ At he
configuratign of rel ease_of  the éarn fromthe draw corrg i_n the embodi nent
of the inve9idl 1TRtteds 18 FdiPdgrimtet i C'Si GE-8FBSS L&81F6f /t Hfbugh a
knitting macdtiinehin a configuration in which the yarn

10 figure 1 is- a diagrammatic £front view of a draw comb
showing the comb pulling down a fabric in one
embodiment of the invention;

figure 2 is a diagrammatic side cross section through a
15 knitting machine in a configuration for forming a

starter net in the embodiment of the invention;

figure 3 is a diagrammatic side cross section through a
knitting machine in an intermediate position close to
20 the configuration of release of the varn 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 varn
25 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

30 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
35 configuration in which the vyarn is beginning to be

released;



25 is being released fromthe draw conb in the enbodi nent of the invention;
figures 5a and 5b are diagrammatic front and side views of hook plates for

vt ch o 80aPLBe/ R8BI Dol ng s or mea.” i1 gur es 6a A EROBP CORPREPanmal i

front and side views of hook plates for the device of the invention in a 35
confi gur at i digureshiieh arite Jarare sd begramnagic of bent ekpdsedde Whews

20001 1098867 £5GT! (82009 O50B18,(] QHEPEda A absdhagrampte fron

and side views |'at es Tor the device of invention in ayarn
rel easi ng cdﬁﬁfrgaﬁéﬁa@nn@oﬂce’sfpm@aﬁgqm darpseRrdiBg jtyurid Bides 4a
diagrammatic front view of hook plates in a variant of the enbodi nent of

the invention; figure 9 is_a diagrammtic front view of hook plates in
anot her Yar FAFUTSE & HE ShifSHRFEAHINDTLF hECPRY eWi £Bno L ahBOEOPEREEFe 10 i s a

di agrammat i ¢ fzgiilantl @F dhdeebddiades: IdF anmd hetvatariant of the enbodi nent
of the invention. For the sake of clarity of the foll ow ng description, 15

the longitudinal direction x is the direction parallel to the plane of the
needl e bedsfd@uMmaguﬁatar@ﬁagmﬁmmmti¢hﬁrwnttv¢aw dfr eobkoplates tihe upward

di rection p%fnﬁ)%% af_rla %%Férh%gnﬁb%qi nttd c{ﬁq_lﬂeor&m}aé}g_’ tcgle cfr} sverse

direction y t i'Tection e preV|ous rections.
The sankOreferences and directions would also be used when descrlblng t he

draw comb amrdd ::% el@ment s, dNdonsntenid Vepbnthe iy tds ”HoBﬁCB'ﬂ&%es"“ th
reference tq t position they are desm&)ed to occupy withi
in another varlant of th odiment of the 1nventlon

For the sake of clarity of the following description,
15 the longitudinal direction x is the direction parallel
to the plane of the needle beds of the knitting
machine, the wvertical direction =z is the upward
direction perpendicular to the longitudinal direction,
and the transverse direction Y the direction
20 perpendicular to the previous two directiong. The same
references and directiomns would also be used when
describing the draw comb and its elements,
independently of the knitting machine, with reference
to the position they are designed to occupy within a

25 knitting machine when the comb is pulling the fabric,

The draw comb 11 in one embodiment of the invention,
shown in a partial front wview in figure 1, is composed
of an alternation of hook plates 13 and unhookers 23.
30 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 translational
movement by the unhookers 23 sliding relative to the
35 needles 13 along thelxr grooved connection. All these
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 unhoockers 23, as



25 knitting machi ne when the conb is pulling the fabric. The draw conb 11
i n one enbodi nent of the invention, shown in a partial front viewin figure

1, is comowfz%rotg?ri@l nation of hook plates 138?%%%5&2???%%)&( 30 For

a large part o Wi"dth, nmeasured in The longitu each
hook plate 13 is housed in a groove 25 in each of its tw adjacent
unhookers 2%an s wrdena wayfaguresaktéw amwr elvath e waanshat i @hal thevenent

by the unhogkeyss ];?l?‘a%%. diﬁgo&le' d Vénd Onkhg 3%@6%‘?%&% ahﬁegk%t_lgir
grooved connecti on. these elements 13, 23 are securely attached at
their base, ¥y Thdhst @t eippertain ah aheideaseieplt heigbbkapfatesmi3, and

by the base s22 iihdiked3%®1f heHPI9okerst23nRAss 20896109886 8
- PCT/ 1 B2009/ 050818 can be seen.in figures 2-4, in_such a_way that all the

y tnat
hook pl af es PRT N BhePRENdIeEndr S 7L 1Y (Hifdb& i e lonMPRe Lot Ker

remain at amf dellt i 68l thei gldoclansldossn ap andi $SACi @bl ehassalibbyet-Bat noves
as one. Thi S, 5

of the hook Tirat ceits afd AT Yar (He UNfCokers 25, hSorel Y ve Hoverent
bei ng gui dedrhenantiion erfacthented Eseemhd izssenbl ¢ bsmafit el epenhsilby t heir
grooved CO”@?HHV@& éJHhééé%gﬁﬁm@théf@bfgﬁéé Egiﬁasg&ﬁll to ensure
10 precise control of the translational wmovement. In a
variant, any other mechanical connection capable of
producing this tranglational movement between these two

assemblies may be envisioned.

15 In this embodiment, each hook plate 13 takes the form
of an elongated flat bar with a gmall thickness of less
than 1 millimeter in the transverge direction vy, a
width of around one centimeter in the longitudinal
direction x, and a height slightly gxeater than ten

20 centimeters in the wvertical direction z. Each hook
plate 13, also called a comb plate, comprises a head 14
at its upper end designed to engage a yvarn 9. For this
purpose the head 14 comprises two lateral arms 15
extending wvertically and ending in an upper polnt 17.

25 In addition, the two arms 15 each form a hook 16 in
thelr 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

30 have a geometry defined in a wvertical longitudinal
plane xz. A varn 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

35 hooked around the hocks 16 of the hook plates 13. When
the draw comb 11 moves down, a fabric 10 1is therefore
pulled down with it.



10 precise control of the translational novenent. In a variant, any other
mechani cal connection capable of producing this translational movement

bet ween t he t es may be envjsioned. 15 i Lient, each
hook pl ate t%ﬁhg?iﬁﬂyadM’Wlof an eloﬁ%ated flat Bgﬁ/&ﬁkﬁogpgﬁgbgg

t hi ckness of less than 1 mllinmeter in the transverse directiony, a width
of around oﬁ@mnemmmnekemsintheatenngMMtﬂal:ﬂ@reﬁiimm)xbeandoaahkéght

Ot O SABIIADAAN 20U Bl S o NBaNBT bRl oot by, ERCh

hook pl ate S0 ca a co pl ate, conprises a Its upper
end desi gne@h&i%gh@;e any gTh QSSF@F—l@ME’ pEEese it r@lm@qm cBAphi ses two

lat eral ar my; e, gedenss ngiver tdgald yeaad sepdi Nge 1 B &N PPRELc PP BR17. 25 In
addition, the two arns, 15 each forma hook 16 in their upper part; this

hook is Pur it tHvarBhimenesnt éF Grepherpithed e h%tﬁl?%e%%\ooﬁﬁﬁ? 16 are

turned tovantbgagladder im essential iﬂcm@@sw@ dirbegkitons alilapgnghe x
direction of_ the dth of the $I ate. .The t;\ﬁ) oks 16 30_have g ge metry
350 i

defined in &VertFREI "6Wgi tTuPRRAl FsHE x Grn'® pdditi'6h t hese
hook pl at es Ihglunidigiaihe flemet ixen ofThehe defparit, er meetsufredns ia | 6bp ar ound

t dj t | | t | at

v 20 ety ke I8P SN0 L 40 5720t o29Y 0L BGER! ogkpl ot
13. \WhehOt héllﬁmlf-et,!bm?%l ndvied: dewn  alomsr | ¢hedn s lelyereflor @dgesl-ed down
with it., WRZ00H0886:0 %y ﬁ’gﬂrﬁg 0&Q§1ﬁaifbeognhﬁekﬁ&at33 ol g nount ed

so as to be novable translatlonally he direction gara el to the hook
plates 13, ihPedh RERehtidt | Fagbr ﬂr@é’lvedﬁned:tl?%nun@é‘@ﬁ Tinhdoker=2s & so

t akes the f aignlof paatbatlzmat dadpar unbobukri t?SatlilBthtlﬁ&S IS s@raatked han the
t hi ckness of _ the hook at es, Hjl order to incl \go glooves 25 I‘lfllnnl ng
fi d | &éﬁ diha

al | the way SOV et }ﬁEIl&ht CRTEEC | ¥pl%he KL The
dept h, WBasuwsigie i of t hkel bogkt m:diartaﬂs di¥ ecthorh xpf 6érehe |sameredirigredoves of

the 10 unhogkerydiy Wil e akangchbei yd atn%re%heedggas cor respds. to

appr oxi mat el y one- ook Each groove in the
unhooker 23 Hibiislens %%hkl%q? aﬁédlﬂheEéé??mrﬂmWe@W%’éhtHH@ JREBr i%ut ed

symet ri cal Igyay nthig td@fm@vg@@gldlyr e@&éppyy feneashUSrsigie ghet RN 00k
pl ates 13, vvhlé%ﬁoffers a sy rlcgﬁgﬁol utlo relative to the twy needle

beds 2 of tHEKMT t PRGS mechi Fretang™ Po 2ot ndd Hidh the'PartrS nay
t hus come equ@ézy east | yhi chmeertientels time & wioietedR 2. beds ZieaBach

unhooker 23 g, ap08ad, 24310118020, UARRL. PAEL WG 41 ThAAkES 1k POl Nt

27. The hea S0 has an i nclined sur ecom I'nner and
t hi nner t owa¥lei iy popwvRr@7the phentunBdokér th?hl@hﬁ@]*fﬁitr 2 hgfs tdsEininhooker

23 is thus tdynger,war ewebrard Posiild opgds a%kfi'rﬁ@c ,asnpessisble 4 t he
surface of the 25 hook plates 13 by the faﬁt t hat onnected wth

little play RPthePRi%t 88, CéL?S@nsEtﬁ eHoBy1PhE gpodv& SEﬁgﬂCﬁnﬁéo@e 23
perfornmesa fhslk i p[l]aﬁfasr ejaea*synghtehefa/car ntBatrdm the hodkectedofwitdre hook

e of erred Lo B alyarn ol ehe P RRLRE 0P o Gl Ph CRE SONTHrat i on of
t he draw coniagul hihhgobara fabpeéxfddpsas showtion fPfureleasting plilent s 17
of the varn ¢ from the hooks 16 of the hook plates 13 by an
upward movement, as will be detailed later, and may
30 also Dbe referred to as a vyarn releagse means or

releasger.

In the configuration of the draw comb pulling on a
fabric 10, as shown in figure 1, the points 17 of the
35 hook plates 13 are higher than the points 27 of the
unhookers 23, go 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



35 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 centineters fromthe
poi nts 24 of 109886- 10 - RCI/1B2009/0 f fabric
and then puI‘f tr? S)f/ﬂbrl C tZfLO wi t hout di 4 cul ty andi [g?rﬁtotgggshﬁﬁgokers 23
getting in the way. 5 Figures 2-4 are a sinplified diagramof an enbodi nent
of the invermépnofntivei dealxriecandi hban kwilflt itie nbelhibe tontwdicheous dr aw
comb 11 as deseri OetpbaNg. wIRAKA! L AudIRedIG, corpubeespbonnegdl e beds
2 carrying neeﬁf es ByaA gapw4 gt ween t hese %a 35 ?gbrpc%ﬁ% 10 to
escape in tH&Xdownward direction as it is being knitted. The machine is

al so equi pped with a fabric 10 take-down device 5 based on reelers, such as
t hose descrl bed in patent FR2368672. The take-down device 5 is used to draw
down t he>f abf+214%° oﬁc% AFE | At EaFPLiT15]) SHGRRIuGHE 28 FDRE™eRSe in t he
configurati ont showe | tntéguiend. ithi shiake- dowrededildeeares seiitdtahlgy

conprises two_endl ess belts. made_of rubb rial, 0 driven

by two t ubul &1 rrllfrerscci)%t?ﬁ re %ﬁ%‘fg ﬁSF‘? Egnasi ﬁegﬁgl ?‘)eﬁ‘;ﬁz’to 6’art assi ng

around two rlotlerbngonsichtinrg dampeisam| ewof nsiedilee s | 2d|cm|mtyemg

cylindrical neiglobags. xThig, conflgycal a vice 5

to be arranged cjf o&gegtoAtFT:} eed%leg E% c2E ?ﬁ)ﬁs ??16‘% ucerg'%t he

| ength &P fab?iECr €§GPPEd iiefbre dpwpyard dlrECtlon aS it lS being
knitted. The machine ig also equipped with a fabric 10

take-down device 5 based on reelers, such ag those
described in patent FR2368672., The take-down device 5
1s used to draw down the fabric 10 once the latter is
15 long enough, as is the case in the configuration shown

in figure 4.

This take-down device 5 essentially comprises two
endless belts, wmade of rubber or similar material,
20 driven by two tubular drums in their lower part, and in
their upper part passing around two rollers congisting
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
25 reduces the length of fabric required before it is
drawn by the reelers. The fabric 10 is engaged between
the belts immediately Dbeneath the stitch-forming zone
by the plates. Between each of the drums and the
rollers is a frame, consisting of a prismatic block
30 running all the way along the drums and having a groove
of c¢ylindrical surface by which it slides with pressure
against the drum, and a second groove serving as a
bearing for the rollerg. On the sides of the blocks are
two planar faces for guiding the rectilinear paths of
35 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 to lean toward each



drawn by the reelers. The fabric 10 is engaged between the belts
i medi atel y beneath the stitch-formng zone by the plates. Between each of

the drunms ang,t is a frane, S|st|ng o] ck 30
runni ng allq&ﬁ;mkgyigégékthe dr uns éh aving a g&g% 3%33%5 Ogﬁghgcm
surface by which it slides with pressure agai nst the drum and a second
groove serviagithas, avbeathedrf drelitee rahdepsnctn tilee Salteke owhibk hlsocks are

two planar ftarg&‘%s é&il&&“ﬂb@ﬂ E)E}e frr‘%tt' ldrf'e%{d P& D§: % §§n£%8tbe&ks The

drums of th are turned I Tectlons; not Fy has

the effect ofaxkang nEuheoedy stEB‘EFt Cé@m @FICOLR a@trﬂgitkhee Ysethes to rotate
simlarly, so that they tend to | ean toward each WD 2009/109886- 11

- PCT/ 1 B2009/ 050818 ot her, via their belts, and pinch the fabric _which is

thus pul Ped TRAWCEST3t1QH i oh BRE SFRdi RE™RoAtadt 1l Ro¥ P& i98¥2iles) ot her

t ake- down desh&e keQld ke YsRflenbehbBatOpSt2d Or=6f bbhe dHiwde®Minkb W | |
now be detalled TQ; knlttlng comencenent stage can be divided into three
st ages. thr

Firstly, figure 2 ghows the formation of a starter net,

10 in which a yarn 9 is laid onto the hooks 16 of the draw
comb. In this step the draw comb 11 is positioned in
its highest position, so that the hocks 16 of its hoock
plates 13 pass through the gap 4 between the two needle
beds 2, until they are higher than these two needle

15 beds 2. Here, it is well posgitioned tc collect a yvarn 9
between its hooks 16 to give a configuration as
illustrated in figures 5a and 5b. In this configuration
the unhookers 23 remain in a low position beneath the
gap 4 between the needle beds, so it is possible to

20 reduce the size of the part of the draw comb positioned
in the gap 4 between the beds.

Once this starter net has been made, the draw comb is
capable of pulling a fabric 10 downward. Toward the end
25 of the period 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 2 on the
needle beds 2. After the hook plates 13 have passed
30 Ybetween the reelers, the path o©of the draw comb 1l
deflects slightly sideways. In this configuration the

fabric 10 is already mainly being drawn by the reelers.

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

a relative translational movement between the unhookers



Firstly, figure 2 shows the formation of a starter net, 10 in which a yarn
9 is laid onto the hooks 16 of the draw conb. In this step the draw conb 11

is position i At j st position, _so that the hook

pl ates 13 pggjs WM% gap 4 bet weér the two n8§§?5§8é3395555i? t hey
are higher than these two needle 15 beds 2. Here, it is well p05|t|oned to
collect a yﬂ&1éh®etheewhdteduﬂ&s Thet bagiee a3coidsqrndtwviohlasthe

L1 ustrat ed L b Ales pa it 20a: L0 L8NS, SOPTHANEAL QR L hEaUphogker s 23
7 f

remin in a owp05|t|on enea he gap et ween the needl e beds, so it

i s possi bl e ALERE r B ePPhBLSI Zé’ off tie pamhodferhetnanwstdbdd pospti oned

in the gap 4 Retweenst hg-Reds HyOree LS S apher-ieth s begn.padge the
draw conb i s capable of pulllng a fabric 10 downward. Toward the end 25 of
the periadd W%Ipiﬁbeﬁy Ithewmf bl E8RFS10L0WS sRoir s nrelepfed 3frPRe draw

\(/:\ﬁ'nbhll has tdﬁscaadﬁd ; @(;glbﬁﬁgr eeles, lrlbalélg@@ \(}M hthtael tﬂﬂoff@r uﬁ 10, g

ich conti s to be knitt conventi ona t he .nee on the needl e

bode 2 Al t e RB o APty Ghearevota BY. bt LR Sefbers. [he

path of the mdreawz comd dppdef baets ofl |tgiﬁ |dr-eav desmlysis| poshitsonedf igur ati on

the fabric . d a b r re4shows
%%1:? §HJ yéﬁgﬁr%g ?ﬁ gé %g eth@ﬁgagghgfgeP % ric

the fabric relea 'stage unhooker s
23 i s bk@rinAdd upessa Bebp l@em¢eqm@rmﬁ¢pow 12hef Wlf@g’lodlir}@lcatl@s;l 13

continues i tgdownar doRalhpelbine %”Jd]@uri%i- OBy 5@ §§Ss§dé€&h%' V@nd
transl ati onal novenent between the unhookers VD 109886- 12

- PCT/ | B2009/f55t%888 28 Hafrh h50p|t3teesC§13‘?eﬂrhémdﬁqr@atfe Ba’ cEREhiAE e t he
unhookers 2¥HeenBdtrB¢ 80CQBSkRRN RGNy Clﬁ]iét@ddbiyntb§ ghep ree1Bg points

27 of the unhookers th slide ;épltothqiloogﬁ t he varn %F(r)nthe
hooks 16 of 1'he™8Y hodk At et™ 1532Gnt99™ I 5 S @a ing, gadde om t he
hooks 1BScalijaﬂg;afd>flalst|aettaagetm:f khet f dbr il dtregin tTﬂeegdrpwofcdrrﬂne draw
comb 11. A laf el ! 8B TmgVAr 451G -4RRel PAlle Olnd NEe i BY cagh IS,

t of abrl C

posi ti oned |n e, ensures that e en e re eas
now out of the way and does not interfere with the path

of the fabric 10.

20 Figures 5-7 show more precisgely the geometry of part of
the end of the draw comb 11 and its various
configurations during the stage when the comb is

pulling the fabric.

25 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 1is positioned in thesge
plates 13 and forms a loop around two adjacent hooks 16
belonging to two different mneighboring plates. Each

30 groove in the unhooker 23 houses a hook plate 13. The
unhoocker 23 is thus distributed symmetrically in the
transverse direction y on either side of the hoock plate
13. The whole of the upper part of the draw comb 11
therefore has symmetry about a longitudinal central

35 plane xz and the loop made by the varn 9 can thus come

equally easily from either of the two needle beds 2.



10 10 does not becone oriented in the wong direction where it could becone
stuck, for exanple sideways, and forces it back to the center underneath

movi ng. downon 085/GORBEE of *t he machi &, “and the L6TetR8808/ SEPEEBI ng 1o

knit is conpleted. The draw conb 11 which was noved |l aterally at the end of
its path is Higumsg 6&bt kemdvayaland ldossnade |itwer teneimibnst hien pahb of t he

fabric 10. j - J chS t geanet p of the
end of the Grad e S ey CHE BANECH St D OBOTE Y, ShePRELD, o6
when the cof®mds Igul 1Ashgshow f dbr F egupss Fegupred Sk, andtsb showrward

particul ar twRadiAcest hapk phabegel3 4 theshighi poshyi on,and, apgunhooker
23 in the low positign. Ayarn 9 _is positioned in these plates 13 and forns
a | oop af ouriraRRS ddifet et RBYREC 18 bkt RP1 Mo @it f ef Ent SAeR§hbori ng

pl ﬁt ei. Egghn_o?cO ﬁcboe{dmaig@_ Lﬂee gpamkey, _2§olbf9u5_@ﬁsa ﬁft@élﬂ fp|\aiﬁ@ré-35h$he _
unhooker is thus.distribut symetrica int transvers rectiony
on either siY(Tgrbfgt ﬁ@sho%%rtﬂ?gtél 1 .Oﬁ'hgrﬁ/ﬁa‘ﬁe %Tetﬁgolrﬁﬁpé'ﬁ P ttb‘fa t he
draw conb lhddier eflerte has .sy®hebr ypabout 271 angi tiddimal neentowal a88 pl ane
xz and the | J1B. Y. rn.9 u e I eas] frgm eit her
of the two r?g%gﬁ e ql:e(#s) EéP;V\éQS%SQIt 08%%% élfgggga%ll%z%eglggé{ﬁﬁ Iilggures
6ab andl@ab Hadawste atbet worgmwiidronBetieene tdragelateselldasing the yarn 9
fromthe griphforddis ds awne@ id-1 Asp sHOWN TN dHhlIr e8vER3 2P0k, 65 cafter an
upward novenent of the, unhooker 23, |?s point 27, which is 5 Shaped |ike an
upward V. witFRaE pbrat cmdedt rthe o 199PndRE t B28RmayePFRESYar A¥¢UH0si t i ons
iltself WI"Ierﬁ:Hehehtgsakﬂ &maasLowmdpaih@opccgﬂmmﬂeé thIQ,OO.kﬁwé-ﬁcllObafthe hﬁ()k
plate 13. Thi ai.nt 27 is,thi arrow._an sitioned very clo to the
surface of ﬁﬁ% pla"fees?tﬁ% %&ebeglgﬁ e Pﬁ%t&%nnggu of betMeen” e %?‘gpes 13
and t helsnhaokdrisuns tlasiti tekeepltay.tHa hdwolssi Avarifabtlye f plstest Agut fail
under the | ofpyarh Q RLesent @él{zﬁ'{l‘]@n“ﬂﬁaﬁoo&?e 1?0’&‘51:”597 pﬁkntt{%onti nues
Foo pla ey

its upward pat Lrlglatl_ve.tothe tes 13. In fact, as t
conti nue thélrafestentingide holvksgueovest Re pfatss 1ohesdetp A§ &hcower

posi tion thandde _@Qi NtEh 7 Lﬁifhdch@ﬁmb@k@é; 1y denthe @E@O\@_%t%%c‘éf t he
unhooker. the wi dth of {(he unho?%er 23 J‘L‘%] | ess than.the di stance between
n“Pfe

a hook 16 anftfEhdfacBit hobk 8 HdAcetCYi at8, Phe $%op of
yarn 9, 20r apgethamaung ithese thwe hboks IF ysrpushed dyapied paimturll of the

unhooker 23 il jr i b de ou f 0 f_the
pl ates 13, adg%tféié u#%cs) ilg‘é%{%d % [ ?Fu?%rsglt%gfp%ﬁeeggr %@%nﬁhégmﬁco e of the
fabric 10 28w 7%l enbéd ftoms heldlr oneomd 12, eFRR®Cofacat itde i s

performed siyadisanaqusiar onpal | F&Q%el%' aygs 13s0f rihgrdsaw comndl -y the
sanme upward rel ative novenent of the unhookers 23.730 In the_ enbodi nent

described a SHHAEYeviBe YRGS mas?thetP6I MW liTy FbvahtadédTithe hook
pl ates 28 pass thiougbléheegaf réubeiieeiraw 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.

30 In the embodiment described above, the device thus has

the following advantages:

. the hook plates 13 pass through the gap 4 between
the needle beds 2 in the direction of their thickness,
35 which ig their smallest dimension, and are suitable for
a very small 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



the needle beds 2 in the direction of their thickness, 35 which is their
smal | est di nension, and are suitable for a very snmall gap 4, naking it

concei vabl e to ve, the separation between the needle beds 2 as little as a
few tent hs 6‘%0 azrbgq%/lji#eqsef . This advantdge is obt aiPﬁé"ﬁP%OO\%éoééééﬁlo9886-
14 - PCT/1B2009/ 050818 particul ar because the hooks 16 of the plates are
oriented inmnerdileat [bergidasdi ndle phabksxzlandohavend i tdllaadshi gkgess in

the transverse direction_y; 5 as the.unhookers_occupy a |low pgsition at the
nonent of fo%?rla |L{)er§§o 19t Re St ar %arfn%?ngjﬁggrﬁ%?gsﬁs?éc?ue}ﬁ%I?Bgolhé’)‘{?cute an
upwar d novergritt keltdticknass the glatesnsteysaodinstceimunber t he upper end
of the draw conb, which is |ocated between the needl e beds; 10 the hook

plates 13 have two hooks 16 that are symmetrical with respect to a vertical
central Plarfe yz @t kibght uBRgPEETE0 PFRUBYOIE plavesPe3itians &t | WS a | oop

of yarn 9 tendweertooksd aroupgeid® hgekschaci BgairhedS dickf erent Higegcti ons,
whi ch form an_arrowlike assenbl é.tFThl s arrangenent enables a,yarn 9 to be
I

retai ned ef FEtRTSBISERE FAeREPERFPY 30h WAETT aPRYSFCRF JECoRELNE EFi tting
machi ne; 20 diee phatef, anhuphekeato?3ehaugbep the yarge® and bEl ease it

fromthe hog 6, 0f. the hgok, plate 13 ensures reliable rel.ease of the
fabric 10 ar#aﬁ%ecvoégrﬁ's ekflo% algé;sf%?atf%deetﬁ%%%?% t_gji‘/e p%%‘?di%lléeai%; of the
fabric afAd/ or damage to the fabric due to involuntary and 25 undesirabl e

tugging in §tuatdipns @l Pogi ot ELease; palile CIbINAion gl g digw comb 11
of the invention wth the take-down device 5 described above, positioned
very cl ose tSYMMRETHeEdl evbeistesparki Eesazverkisaguicensgadt adansy wzhe draw

comb and thextdi 81 gREe a1k coverad Mbdiheptatuscanh beips eayabhsr & ease.
Thi s therefglge I‘ed]JEJCES th§ | ength of fabric pr(gduced E)é this principle of
traction specitq c°t o¥#he té'notgl?p}%‘?%]b%‘;. FRPWnf e hYP h PRV Sh & 358 d 60

m | |inmeters,dianterentat allrS5ewent s [wdsscl hanfdifin m ldd netaatrow-Thike

represents i antIgg b tr r..frgm tion the draw
conmb 11 of t %%aggly'c 1 eSo %t%‘s}%t%%aetcr{é?lotn %%%%ﬁgsta e- é% dée)vi"gée/ éjal n the
next phase gieiaieradhi efifggtively and identically on each lateral

side of the knitting machine;

20 . the use of an unhooker 23 to grip the varn 9 and
release it from 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

25 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,
positioned very close to the needle beds, minimizes
30 this pulling stage by the draw comb and the distance to
be covered by the draw comb before vyarn release. Thisg
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
35 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



WO 2009/ 109886- 15 - PCT/ 1 B2009/ 050818 process introduces differences which
are visible in the knitted stitches. It is therefore inportant to reduce

t he amount %0 f%%@;é)éﬂéjced during t rﬁgs begi nni ng yzgfogft/rggcbtsi @n by

conb in order to @ producing a 5 fabric with an udl IV pbétween two
|l arge areas of different stitches; the relative novenent between the
unhooker s amradrs Pl Mmosodiecss npl L erehans cahiaghdarequiisebleo imottdye, 10

uni ch T epr ega o & SLIPL Enghd %afssgh%?eggrekbli@ﬁtaﬂé £S RasRidd e to
devi se any ot her relationship between the two conponents with relative
drive by medr¥ of2msnkltor Ofor EaRBi6er sPregueedar iyr 1ide G eMaBMIigihot

limted to thesgeoset st fbn epkcahBt €8 b3aard tenbeoker $rédudass iped

above. Al so,_the conbination of hgoks _oriented symetrically with respect
to a verPi caﬁa]??la?lsVéFgeaﬁi %%zgh‘ééd?hée’é@egﬁ’vaqﬂ%g A%Fer eEsRRi IR t he
yarn proper|difdtentadmaid@ges coul d be obt ai ned by ot her enbodi nents, by
choosing for exanple plates having a single hook, each receiving a yarn,
with their orientations reversed on either side of the machine so that the
hooks all face 25lmayeflegnvehempuehent dretasdn ofthicheunimokedes agfd t he

machi ne.  Anqtfler 5 £ 8008 Re i3t e 48l M- L1P0KnB! 2LERires no motor,
10 which represents a simple and cheap solution. However,

it is possible to devise any other relationship between

the two components with relative drive by means of one

or more motors.

15 (Clearly, the invention is not limited to the geometries

of hock plates 13 and unhookers 23 described above.

Also, the combination of hooks oriented symmetrically
with respect to a vertical transverse plane yz has the
20 advantage of retaining the varn properly. Thisg
advantage could be obtained by other embodiments, by
choosing for 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
25 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 hooks of neighboring hock
plates so that a varn can be looped arcund these two
30 neighboring hooks forming an arrow, while an unhocker
would Dbe housed between these two neighboring hock
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
35 single arm. In such a variant, the yvarn 9 forms a loop
around these two hooks of the same plate. The unhookers
23 are thus not necegsarily positioned Dbetween two
adjacent hook plates 13 but one unhooker 23 could be



with a single hook, would be to alternate the orientation of the adjacent
hooks of nei ghboring hook plates so that a yarn can be | ooped around these
two 30 neig ri 0 ormng an arrgw, while a l_d be
housed bet dt(ﬂ%s&(f%a%el ghbori ng 'h&rfk pl at es. ?ﬁ‘f‘?ﬁ%ﬁ@?ﬁ/ﬁ%éﬁ
illustrated in figures 8-10, each plate 13 could have two hooks 16 facing
out ward fromddie jphregce, aEritheyllon tamm separeatiensraesl 15mor eawta 3ok ngl e
arm |n suc ri.ant, _the. I rougd S WO oks of
t he sane pl tee/%h&%dnhg%ke%/ﬁi%t%?%&?Eﬁlsfndz'? né%essgrl%l@&p?séltlgﬂled

bet ween two Z&ljalicere Wovkmehat ©F o utwonelemsasitercas boubdoyddedD

2009/ 109886+,,16 hg’gﬁsz%ogl@@P@ﬂ@aPosthQQﬁq C%J&Jéy a9d superiyyposed on
each hook plate 13, as illustrated in figures 9 and 10._The relative

movenent Sof aHRERRkhenehe sTikh E‘@lﬂﬂ"]@vﬂfecﬁalﬁp NP hgPRaber LBcalndent r al

groove 19 rumidichessepbhghl¥1éhentyl [(ndei HHowel) e@ﬁhth@otanmlloaﬂ@rbB and

housi ng t hr ough- el rrents not shown %}h’@? thi gPTOOk such a way as to
exhi bit littte pia stfe '8 % Hri &k ntarllc?'l FRPERSt e poi nt
27 of each wﬂwﬁ@tlmaﬂermovlameatt airt hehsuhf ades oboihe lokofO e@lcat es. In
anot her vari h .hoo I, Se ks_ fa L Ghe same
di rection. er }%%?I a%tslsﬁa b(gl%%%!a ned hflé c%ﬁ%ffggg }Euecéat%?ang%enents set
out abo¥@, fwkatseanpl Enlusengthesk plaatiantini t reddur h@@ks péatk caayying at

Llegtste one SURGHPOSES HRBORKEKs1EsRAHOT AN MOhQaker dROSIE:OREd drataeen the

variants may be obtained by combining the arrangements

set out above, for example using hook plates with four

hooks, each carrying at least one superposed unhooker
15 and/or an unhooker positioned between the plates.

Any hook plate 13 having a spur, hook or other shape
capable of hooking a yvarn would be suitable, provided
this vyarn hooking means is principally oriented in a

20 wvertical longitudinal plane xz, 1in oxrder to stay as
thin as possible in the transverse direction v.
However, there is nothing to prevent a person devising
a hook with a three-dimensicnal shape, with an
extension in the transverse direction v as well, for

25 example of conical shape or a portion of a cone, in
order to further improve the hooking of a vyarn. This
arrangement may be a variant of the invention in
knitting mwachine configurations that have two needle
beds separated by a sufficient gap. However, according

30 to the invention, the hooks 16 of the hook plates have
their maximum dimension in the longitudinal direction x
and/or the wvertical direction =z, i.e. in the wvertical
longitudinal plane xz.

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

any arrangement comprising at least one plate and at



Any hook plate 13 having a spur, hook or other shape capabl e of hooking a
yarn woul d be suitable, provided this yarn hooking neans is principally
oriented in vertigcal |ongitudinal _pl ane xz, i r s thin
as possi bl e%?ztoar?egft]rde?% erse direct i'orjfp]y.' However ?C{i‘ﬁg‘rﬁéobglﬁgtﬁﬁﬁﬁg to
prevent a person devising a hook with a three-di nensional shape, with an
ext ensi on i Adadw toaashepke ik rectsdnly asthellt, depadSbirexafipbe dheconi cal
shape or a i i I rther inprove the hooking of a
yarn. This %%:I{é!ne?ekrrggrﬁ q:nlgegrtgree%&}}grlﬁginetﬁ%gdtjhe invention in knitting

machi ne configurations that have two needl e beds separated by a sufficient
gap. Howevery, a@igp’orgﬁélguggoégei.hﬁlayn%nta[rgn,Ogﬁ@r hgpkse 16nat the ok

pl at es have _t%el r maxi mum di nensionh_in the Jongitudinal direction x and/or
the vertPcalltdi tect sgscessitud 1y nrepgader t FREI Y3RGi tiuefPalths af@¥z. 35

The arrangeEitdd | bgt mhaeoC OFEN 4 1SBse atBulthet UsEaids hovkrpleadzemlw,t h two
hooks; however, these ho(ﬁk coul d, be m)uat 8d on a,singl.e t%odg}:{‘l o 3 singl e
plate. Finalt5® WRFarT™ g%?relﬁ?yc:BﬁpFPblfl §at *PefEF Bne plaf and %t Wo
2009/ 109886-01 7V - S ¢ B2008Hh 05081 @ diedst aaneshoak is Ppagsirbl 8 .wiMdreut
departing fr nc 0 . present,_i.n ti . [ he, u oker
may be any o‘%ﬁa%?%%hl;g'e @E%? aﬁ“ﬁg‘\?\égg ?% %g&séggeggfq&llﬁ%afeagtgsgot hrgéoyarn
from t hdChocletpl e edamyoeoivhagyashat The relenseplit éde Reorednpieen its

upper end 27y "ByoRechaunded. &S t%ila_ovgsua@efiguP%&eraguy_Vama%dmw t wo
points as shown in figure 8. Myre generally, this ?{nd w |l be any

non- cutti ng 8h&p&ess ad8Ctdonot i WhAEHe "Elﬁ% okffe FENBASESoi e | oop
of yarn 9 fremi heiheeklef thstpiat ehesyarel emablbear idnat dyequddiy ect
action, in mh t he unhooker cont actgthen%/arlrll i%%ct E% kLasctOI Y kxtehe yarn
has been ad %%%%E?@ PEI GSFFAPEd Fas T8 i 1A% 1 68p dPoiiid Two hooks t o
make 151kt edtsyehey tfier uhheokethdakegri po Hovievertoweyeot henvarg@dmgenent of
t he yarn may, | Sioned. i r ) N t ageous on a
rectilinear iﬁ??%#%%&ngcﬁ?n%ﬁgmf%%ﬁggﬁl%nggﬁgsﬂékg\hever, there 20 is no
reason why it should not be inplemented on a knitting machine with a single

needl e bed ofn{®resthangbtmenpeedkbe bBedsntsYeduds 4l 6. rectilinear

knitting machine with two needle beds. However, there

20 18 no reason why it should not be implemented on a
knitting wmachine 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
25 of metal but may alsc 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
30 13.

In a £first method the varn used to initialize the
knitting, which wusually has a particular elastic
property, is firstly distributed between the needles 3
35 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 1is complete, the



The conponents of the draw conb will preferably be nmade 25 of netal but may
al so be nmade of rigid plastic if desired. The invention al so nmakes it

possible to_carry oyt t nmet hods for formng a st hook
pl at es 301379 r‘?oégf/iinéts\goﬁet hod t he yar f8used to .n?{:&Z?ngb?ﬂﬁsﬁﬁi?u ng,
whi ch usually has a particular elastic property, is firstly distributed
bet ween t hedreedl esmi3 35, ofwHineh kbt icagrumdinioneai Aosughositwiayn t has it

fornms a predef.in et fram.one needl tqQ.t t , us hng parts
whi ch traver;"”é"lelsted(ej ggp BP%5e 1\,\%116”1?_ e ﬁleée)%jse (biéj’dzsewg%ﬁt r#ﬂs?e nggg}g?‘gyarn 9

i s conpl et ebedse 2 \MVEI0Y 09886 HB8=pPCT] | B2009% 050B¢ 8ddprwcenhbigl, which
was occupyi I Qg]?sd'ti ES WPOSsi thOhedd St PLakesild.bet ween

t he needl e %21(?21 .ZRW’eve Wi t t%g [i):?fez%zsie yarn 9. The draw po%b ig t hen

| ower ed, 5 and3i nPi Bk s UWoviRb@r o aFBvenBRese t §of| 23 been FiRkiged hEOyarn,

whose net has,heephdirsi gpedche cEsmsPOnd 4o the gBearEr y1of dihecheoks 16
of the plates 13. 'For. this purpose, the %/)arn is made to traverse from one

needl e bed PFAHRE ottRer FO¥el THiEh PREPABBK by 9hi¥HTt 4% fB%e §Pasped.
Mor eover, i nreerdd afivent ageouseedbodbrEnttd hehgeandiary, lepeli iichl | y t he

wi dt h of the_hoqks .of. th l.ate_and of ihe | e ;of [ aw may be
such as to c;%&erg.é O(%(P% o"ﬁéi)%lﬁ p?’% g? égvg\ﬁggpggffbeqégg?gsgﬂg%gn% Skni tti ng
machi nes? t kelvgaupeaepr eseinodigenhe tiies toawee st weepetchéinabliVesh® 15
mount ed on thefeed Q:ﬁlaeq??o]tél wiéh&ﬁgl%b@ SAEROH BWeCoRB1L1 oS radapt ed to
several different gauges o0 nitting chine. I'n a second nethod of formng
the starter G@W EHED dr B 2&pec o 12FmFOf iITHr PP PBLi §9 oe ULt RS gh

posi tion ingmi gbvihgl hegksekeme! ddsgdookephates: M) Rethaheye the needl e
beds 2. Only then is the yarn 9 introduced ang glrectl knittg? witjh on the
one hand cer39f nE%BF‘E%e’gtf?gmtﬁ‘?e B2 e S “Y G t He®8t figr “hand

wWth thes mounted on the needle beds. In this way the same draw
comb 11 is adapted to geveral different gauges of

knitting machine.

In a second method of forming the starter net, the draw

20 comb 11 may first be positioned in a high position in
which the hooks 16 of its hook plates project above the
needle beds 2. Only then is the vyvarn % introduced and
directly knitted with on the one hand certain needles 3
from the needle beds 2 and on the other hand with the

25 hook plates 13, so that it becomes held by the draw
comb 11.



25 hook plates 13, so that it becones held by the draw conb 11. WO
2009/ 109886- 19 -PCT/1B2009/ 050818 Clains 1. A draw conb (11) for a

rectilinear ié&ddﬂl&one i ne conpri si ngr?at | east ogaﬂqg%glﬁ?bg&%ﬁ) 5

conprising at  I‘east ook (16), exterdi ng mainl

| ongi tudi nal plane (xz) so as to be thin in the transverse direction (y),
and conprising at |east one unhooker Q123)st hat is novable relative to the
at | east one hook plate (13) in such a way as to be able 10 to rel ease a
yarn (9) fromthe at_| east one hook (16), characterized in that the at

| east one urhookdt (FHWi scomnt é8150 89Tt o3berrEFaBLEcRrandatitdngl |y in

an essenti alfaenaid | Cabmgh-{ 8€h40NatZ) Jlelsdt | \hd 0 lFl&gkat h&%é? qa@)hOQK
plate (13). 15 2. The rax}C/ conb %}1) fcg{ gjerectl | i near Enltt,l ng machi ne as
clai med Pn tIREECHRA R cLERRF OR& S1QT | i ne¥hEEI1RI cBApFl¥edtat | east
two hook pl & eseftldabniongi tadooker p(23r betweed eachcbobk 28ipl ahg (13)
or in that it copprises_at least ane hpok plate (13) .and, superpos on
Onch hook pihe TRahSeEREL B3R ARE MO0 PLlE dantl Aiio P4EFIRERES
rectilinear dug t uirhgoRSrne@iilnetat cligi meavabil@needhttifie preecedengtel ai ns,
charactert zatddy 9AL hbokOPes Al | easkulio ananks 35007 3E! a8y

n
essentially opposite direct )The draw conb ("f11) for a rect il near
kni tti n§030 tRackeheass z| HprKEd (90 di@mbfthheaahr beadt ngnel Rogk, (16),

characteri zethd#hddati ddre At t18ast cREeaROPKaBtabRe( LRhooRERY 1289 tjwo hooks
(16) and in that tcge conb conprises an unrooker %ﬁ% capapl e of releasing a
yarn (9) fr@@AtHEhdjSter hbBksPR16]CTERT Rg F1P M+ Y opidbside 35

directions. esgsentially vertical direction (z) relative to the at

least one hook plate (13}.

15
2. The draw comb (11) for a rectilinear knitting
machine as claimed in the preceding claim,
characterized in that it comprises at least two hook
plates (13) and an unhocoker (23) between each hook

20 plate (13) or in that it comprises at least one hook
plate (13) and, superposed on each hook plate (13), an
unhooker (23).

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

{(16) facing in essentially opposite directions.

4. The draw comb (11) for a rectilinear knitting
30 machine as c¢laimed 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 vyarn (9) £from

two adjacent hooks (16) facing in essentially opposite
35 directions.

5. The draw comb (11} £for a rectilinear knitting

machine as claimed in the preceding claim,



WD 2009/ 109886- 20 -PCT/ 182009/ 050818 characterized in that it conprises at
| east two hook plates (13), each conprising two hooks (16) facing toward

each ot her | t ections and | that it c ker (23)
| ocat ed bet e%%@ggﬁoﬁé%IgS pl at e (13) 6 "The dr avvgggégg‘?ﬁg??f’gﬁggg
rectilinear knitting machine as clained in claim3, characterized in that
the at | eastchenmdieok geidat &n ( I3atc onpr iceeprtiweshonks 128s€16)wd abbol in
opposi te dirgct S twar o] pl ng.i.Q t

conpri ses an q’%%%ke@%e%) ggéhe?&% db%ir')lll§ &E k#%}]{sa ﬁela%t g%%lhéok plate
(13). 15 7. Heeagichwadnty ey Jtlbrozzpqo%iewudwea@tmmm@ wachhae as cl ai ned

in one of theRacrd nQnCRﬁiH&:ké&har(Q‘i? erigeddd bbBakeah |&asl apBgkthe

unhooker (23). I's m)vabl e translationally upward relative to the at |east
one hook®pl &&%€13§13)20 8. The draw conb (11) for a rectilinear knitting
machine as clained in the pr ecedl ng cI aim characterized in that it

conprises a | tit,ude .of hook and in that, the at l,east one
unhooker (23 25 Ar8¥s 8 \%ﬁ g‘g’én aeac?ﬁqtdﬁ o d§BLEL ] ng in
t he verti camadilriect i @aa (czl)aumedorﬂnr dlxamccﬁ)mmﬁ}atnacaelrdaledplmetbaﬁi) in

each groove d QHI? ?;s ahl b{la%p% agigg t ,p‘%v\%%gktshe at

| east one unhooker The draw conb (11)
for a reetilifdar fReilng ngnnmﬂnqu% éilléﬂeﬁ?ﬁ Omﬁ th@tw@@ecﬁmgn cledem

characteri zgghdn %ﬂé&e' 1(189"PAAG eI nA (RAL | § W@ RfpuR0KeN S uhB3bkkd the
f or m of vertl caI ars having an
superposed on the at the at least one hook plate

(13) .

15 7. The draw comb (11} for a rectilinear knitting
machine as claimed in one of the ‘preceding claims,
characterized in that at least one the unhooker (23) is
movable translationally upward relative to the at least
one hook plate (13).

20
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)

25 comprises a groove (25) on each lateral edge extending
in the vertical direction (z) in order to accommodate a
hoock plate (13) in each groove and gquide the relative
translational movement between the at least one
unhooker (23) and the hook plates (13).

30
9. The draw comb (11) for a rectilinear knitting
machine as claimed in the preceding claim,
characterized in that 1t comprises a multitude of
unhookers (23) in the form of wvertical bars having an

35 upper end moving very c¢losgse to the hooks (16) in guch a
way as to be able to directly release a yarn {9) hooked

around one or more hooks (16).



35 upper end noving very close to the hooks (16) in such a way as to be
able to directly release a yarn (9) hooked around one or nore hooks (16).

rectilinear i 1THAREIF ne as ol i medd 1 one of S ARRORRY AT OB

characterized in that it conprises a nultitude of plates (13) and unhookers
(23), all theopl diles (d3jw 5 desibng (k) M Forouat eudeeiti]t:trséa"r béttiamiernd t o one

comon supp 12), d_all. e hagker 2 ted on a
common baseq{lgz%g% heaasnbaggaﬁy%‘)ﬁ a%lg the sz)t]i(oo}’%i1 (X éeéll#l nnval%%e ‘relative
to each ot hetharaeesdiped| ohgi tititnal 1ty (sompmiRPDheisng mddiitivsleablod 10
essentially iﬁé@ééa (1k9 aaﬂﬁeqir&&gger(sz) (9h)a ké‘ii“t'?l% ”Bfé‘t':é‘@ (1%

rectilinear tting nmachi ne characterlzedlnt onpri ses at Ieat
one needPe H%%lle@)faﬁtalﬁ TSUAESH Eént-iely %@t‘é% %@ Fﬁ She Sronmea

precedi ng clapport 1212The arretalineae kiHddiig-grachinenasngl aiivmdyi n the
precedi ng claim c(?ar acterized in that éﬁhe)t draﬁfﬁc%1 20 1) i é capabl e of
a downward VEPEREEF REvEheRt™gRd base h het i 888 £% op ()

for bl ocki ngstpeodownierd madereninmoehbillee atlbedst one Lﬂsﬂnﬂmkeftt(eaﬁ) and

bri ngi ng abo its.relatjve ct_to . the at. | east
one hook pla et%ﬁgﬁl{;&z?dﬂ%%aﬁelg gﬁéaryﬁm t]{)gﬁ? rr&’c%llr%:el%ansa%c Sinmed in
ei ther a0 clespentilabhy parathalatrers zrlﬁﬁd]retlh@tﬂ (2) cofipei dasttt irabric
(10) take-doyn-~dexkce (5) conprising two belts driven in opposite

directions, passing around 30 two small-dianeter rollers positioned close
to the at Ieast one needl e bed (2) so that the fabric has to be pulled for

a shf)rt dgstﬁnce Ay ﬁc;?wllcﬁtﬁhﬁ 13<h1ttl41ﬁj Thacheaki I&n@ﬁaﬁk@'rtiéag irachi ne

as clainmed in one.35 of clains characteriz t.ha te paci ng

bet ween t he ﬂ%%gs 11650 TR df iwl‘g% t(f i 2eEGhpateh e %NI t ™ §e\f’er al

di fferents gadges cofortihe (Kt t Ry chesimad. in ZAe of the preceding
claims.

12. The rectilinear knitting machine as claimed in the
preceding claim, characterized in that the draw comb

20 {(11) is capable of a downward vertical movement, 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 1relative wupward movement with
respect to the at least one hook plate (13).

25
13. The rectilinear knitting machine as c¢laimed in
either of c¢laims 11 and 12, characterized in that it
comprises a fabric (10) take-down device (5) comprising
two belts driven in opposite directions, passing around

30 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 asg claimed in one
35 of c¢laims 11-13, characterized in that the spacing
between the hooks (1l6) o©of the draw comb (11) is
compatible with sgeveral different gauges o©of the

knitting machine.



15. The rectilinear knitting machine as clained in one of clains 11-14,
characterized in that it conprises at |east two needle beds (2) and in that
the draw conb is 5 adapted to fit througip 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 rectilinear knitting machine as clainmed in one 10 of
clainms 11-15, characterized in that the relative novenent of the at |east
one unhookeit>(23Yhwi trectéspeektrt dcrtile iatg Ineadtirmneadookaphatei(18hei s

brought abog% %h%qm%h%fﬂfhfﬁcﬁérgg@8£1988 gﬁt%%at it comprises at
least two needle beds (2) and in that the draw comb is

5 adapted to fit through a gap (4) whose width is greater

than or equal to a few tenths ¢of a millimeter for the

formation of a starter net.

16. The rectilinear knitting machine as claimed in one
10 of c¢laims 11-15, characterized in that the relative
movement of the at least one unhococker (23) with respect
to the at least one hook plate (13) is brought about

with the aid of at least one motor.



