Description 5. BACKGROUND OF THE I NVENTTON 1. Field of the
| nhvention 10 An inproved knit pile fabric according to the preanble of
claim1, woesdold for manufacturing it according to the precurkPes/ooé77cl ai m:
11, a circular knitting machine according to the preanble of claim25 and a
pile element according to claim37 for manufacturing the inproved knit 15
pile fabric. 2. Description of the Pricdr- Art 20 Knitted pile fabrics are
general ly conposed of ground yarns formng a ground fabric in different
constructions to which pile yarns, formng protruding pile |oops, are
meshed. 25 1In the overwhelmng majority of proposals for knitting pile
fabrics, the knitting of the base round fabric and the formng of pile
| oops-is realized simnultaneously bMﬂHg the ground yarn and the pile
yarn together into all stitches of each of the conplete courses. 30 Wth

exception of the t a L 671 333
t her eby excl usi vel%ﬁﬁg p| | e yarﬁ%iéhl@r@? Ré’[\‘ﬁe&r‘ivﬁv ne ground yarn
to stitiches. |f KNETHINGHMACHINES mm.mn ®PILEBLENENTS: | er sey

cour ses WD 98/ 30742
FOR MANUFACTURI G ORES
PCT/ EP98/ 00077 -2- a pattern is exclusive tanAa by sel ecti ng the pile

el ements for pile formng or plating (non- p|Ie form ng)

{

BACKGROUND OF E_INVENTION
10

1. Field of the Invention
An improved knit pile fabric, the methods therefor and

15 circular knitting machinery with improved pile elements
for manufacturing the improved knit pile fabric.

2. Description of the Prior Art

20 )
Knitted pile _fabrids are generally composed of ground
yarns forming a ground fabric in different constructions
to which pile yarns, forming protruding pile loops, are
.- meshed. '
25

In the overwhelming majority of proposals for knitting

pile fabrics, the knitting of the base or ground fabric

and the forming of pile loops is realized simultaneously

by knitting the ground yarn and the pile yarn together
30  into all stitches of each of the complete courses.

With exception of the proposal described in the German

. Patent No. 671 333 thereby exclusively one pile yarn is
knitted together with one ground yarn to stitches. If the

»35 ground fabric is knitted into plain single jersey courses
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or formng pile |oops of different Iength (for exanpl-e as described in the
Ger man Pawoms/3¢da2 656 588, British 5 Patent No. 462. 662, Lﬁf@&%ﬁ)}o
3,477,255). Colored patterns are produced by feeding different pile yarns
to a sequence of succeeding feeders and knitting pile loops in one of the
feeders in a predeterm ned section and anwhi | e the other courses in this
portion are conposed 10 of plated stitCl¥€s. As a result, the pile density
is reduced according to the nunber of courses knitted in a sequence, so
that for a sufficient pile density the sequence of different pile yarns is
linited usuahl pat@did- id5eRa36510811hobtal RS rmydEéiéb%ﬂﬁ”%tﬂéoggiffE pi l'e
knitting the nunber of_pile ,yarns in"a conplete course is only Increaseable
by knitting §1EFER&Serifh et nﬁ@FmEyPgSé’cﬁiM\'—lﬁﬁur@é&mlﬁ_ of at
| east two feeﬁ‘elf&ra\(ingabtieﬁ Woopls blfledci(flﬂétcégxfe Q@;ﬂg&.tq‘x I(Sfljrsxegé;%éﬁﬂt e YO

met hods are descri.bed in_t roposal s cordin o] - Patent .

2,710, 527; gei?ﬁc}g’?goo}“ Ehg; ERnan, Rarent | o 15335%25,8% sdF sish | n
whi ch gr dundPa&entando pi 146 2,662 f | &-Pawehlt sPoead3 p4/'e7,2!_515)wa:ccﬁslctﬁtéd t eg
from al t er na Il z3d y . Jhe uri.ng of patterne
pile fabri csbg}:éggrgglgngq%o ptg%dslﬂ{oe;acj)p sa?é%}'jsl;l@mdggg%%?‘%hglg%qé’t 5 e
ground yar ns@wSegneRce off sgRandiag fepdere andr Mlﬂ:tlﬂge)pm elebpesy er
nore than thige o esWheRebyrddiRirsTBYnbe Cptre@ift drihilif rsgetgsﬂ ﬁ{}ﬁﬁ“ ng
operation after 39@ knkéﬁln to renove the T]oat portions of the pile yarns
and meking tWE3PEPELR, Bhesi hﬁrfﬁ?gﬁﬁﬁ§i%%hﬁ%%SfP8§F§qnwﬁﬁqrﬁ?%ﬁ?ﬁﬁﬁlyarn
when knik@ingfpaplated sectitehesaf Bsfabriresult,i stipeopdsed, daaseed Nk

reduced according to the number of courses knitted in a

sequence, so that for a sufficient pile density the
sequence of different pile yarns is limited usually to
two.
15 |
Based on the foregoing described method for pile knitting
the number of pile yarns in a complete course is only
increaseable by knitting a predetermined number of
sectional courses in a sequence of at least two feeders
20 after which the complete course is realized. Such methods
are described in the proposals according to the US-Patent
2,710,527; 4,409,800; German Patents 1 153 482;
1 585 051; in which ground yarn and pile yarn floats will
spread over the wales knitted from alternative pile and
25 ground yarnQ The manufacturing of patterned pile fabrics
according to this proposél is limited by the floats of
the ground yarns which will also project from the fabric
if they spread over more than three wales whereby they
may be cut off in the required shearing operation after
30 knitting to remove the float portions of the pile yarns
and making the pattern visible.

To avoid longer floats from the ground yarn when knitting
partial sections of a fabric, it is proposed, according
35 to European Patent No. 0 043 135 (corresponding to



35 to European Patent No. 0 043 135 (corresponding to WO 98/ 30742
PCT/ EP98/\W0@8/30743- US- Pat ent No. 4,633,683) to arrange the pgrmpogiogoas n

bet ween t he knitting sections  in a | ay-in (accordi on-type)
structure. In a further proposal, referenced European Patent No. 0 072
425, the non-- 5 knitting, respectively_mgon-pile formng yarns are tied
into the ground fabric in a lay-in structure, so that this fabric is usable
after knitting in the |ooped construction too. 10 Lay-in portions of yarns-
i ncorporated into the ground fabric will widen the fabric width and w |
reduce al so UBePabente Nensi $y633d68R3r ctor caxtrangehethe| egrensddt yyand t he

elasticity OﬂeE?ﬁeﬁabriE el5 15 VRIS OMe saldill drigM t ations g nun?%%;?ﬁtmo

proposal s over e last fifteen years have been made to knit at
pi | e forni ng(gacasdianotyPe) ourREFREBHYES § r oANlone® gr SUAGheaT n. PTRPAS@dld t he

handi caps of rtpergREBEd EGFBpEad | PatbatCenern Ratent 495, 674nha833pon--
resulting from?20.  the rqulreg exact adjystnepnt of the yarn carrier for

L 2. y [
feeding & fiFRELBLRG Yy HEPRFELTSI%L PPoRS 16 FREMLBY MRS r %6 nled
t her eaf ]E er thheof itisd ggbanuarmab'ﬁdf hegbackxayf.j_hha;mﬁﬂ&@?e pf sﬁ, S@E?}Bd
group of need]es, reby an unverifiable tensjioning ._o t I, rst
pile yarn ggls(egggf%glI§sac%%$é#ﬁg ?%t?ﬂe DLV RE pite F%ﬂgtﬁ?ogﬁ n
friction, altenatruontabntteoneedl es etc.) nust be accepted; it is proposed
to provide subsequent sections '

10 Lay-in portions of yarns incorporated into the ground
fabric will widen the fabric width and will reduce also
the course density and therefore also the pile density
and the elasticity of the fabric.

15 To overcome such limitations a number of proposals over
the last fifteen years have been made to knit at least
two pile forming yarns into a ground fabric from one
ground yarn. To avoid the handicaps of the method
referred in the German Patent NoT 671 333, resulting from

20 the required exact adjustment of the yarn carrier for
fééding a first pile yarn to a first group of needles ‘and
arranging thereafter this first pile yarn in the backs of
the needles of a second group of needles, whereby an
unverifiable tensioning of the first pile yarn

25 (especially according to the provided pile length, yarn
friction, alteration of the needles etc.) must be
accepted; it is proposed to provide subsequent sections
0of ground and pile yarn feeders in which at least the
pile yarns are sinked or prelooped to sectional pile loop

30 portions which are knit in a final section of a knitting
sequence together with a ground yarn to a complete
course. Methods for manufacturing this -type of fabric are
described in the US Patent Nos. 4,612,784; 4,989,421;
5,167,133; European Patent Publications No. 0 335 618;



of ground and pile yarn feeders in which at |east the pile yarns are sinked
or prel osyedssorsxsectional pile loop 30 portions which arepkpibogigory fi Nal
section of a knitting sequence together with a ground yarn to a conplete
course.” Methods for manufacturing this type of fabric are described in the
US Patent Nos. 4,612,784; 4,989,421; 5,167,133; European Pat ent
Publ i cations No. 0 335 618;° WO 98/30742

PCT/ EP98/ 00077 -4- 0 594 187; 0 629 727; German Patent Publications

No. 40 33 735; 41 29 845; 195 05 646. As referred in these publications,

the ground y rgggn h75 k@rg 293|vgg¥ﬁg&r1 g E}gﬁgrnﬁ yarns

I n sectional eternrne 4l ternating pi e areas t he pile
yarns'excludéé gaoﬁﬁévlélkﬁﬁtﬁﬁﬁg W5l 08p6d&d or fl oat over the pile

portions fromalternative pile yarns. Therefore it is supposed that these
floats 10 are re S subsequent to knlttlng

earing.pr.oces
Resul ting fr%ﬁrFﬁgg?éﬁﬁLkﬁvE §5GeP g@ﬁ £3d-omsr | BRe c gxopBdp Yedrc bl lhi | e

an |ncreasedkﬁbeaemgdsa&elyam}dldi@eteft e mehet e&opphieyydﬁspein
course, nust _be, acc To r.educe the percentage o ilé yarns in the

fabric, resp%%ftelgf?%gl R§e§g§|e§g\;n& SR FSEGFRAG LRI R&rléaﬁrr?@st'he“
portion of pthatyarhs ipilieheybdrhsi cexdluded primdndegiile shﬁﬁtﬁiﬁ@osﬁiﬁl to

mesh the pi 'E%i‘ééas o'.r:ntﬂ]éah?. GO &nY ﬁiﬁ%iﬂgrtzgn NFR90US) ¢ dShat i
above-nentio proposals it Is ~ = %

pile yarns. Therefore it is supposed that these floats

10 are removed by a shearing process subsequent to knitting.

Resulting from this exclusively velour-type fabrics can

be produced while an increased shearing loss, according

to the number of pile yarns per course, must be accepted.

15 To reduce the percentage of pile yarns in the fabric,
respectively using courser pile yarns without increasing
the portion of pile yarns in the fabric, it is provided
in some proposals to mesh the pile yarns into the fabric
by tucking.

20
Analogous to the above-mentioned proposals it. is
proposed, according to the proposal of European Patent
Publication No. 0 484 692, to sink or pre-loop on at
‘least two succeeding pile yarn feeders, alternatively,

25 sectional pile loops and clearing these pile loops £from
the needle latches in the final ground yarn feeder, so
that the pile loops are meshed into the ground fabric by
tucking. The overspreading pile yarn portions must be
also removed by shearing as referred before.

30
It is noted that pile fabrics incorporating the pile

S yarns by tucking are also described according to the
proposals of US Patent Nos. 4,043,151; 4,409,800;
European Patent Nos. 0 422 917; and British Patent No.

35 830,219.



proposed, according to the proposal of European Patent Publication No. O
484 692, WO985302 or pre-loop on at |east two succeedi ng pi PeTgERSsOOTEdEr S,
alternatively, 25 sectional pile |oops and clearing these pile | oops from
the needle latches in the final ground yarn feeder, so that the pile | oops
are nmeshed into the ground fabric by tucking. The overspreading pile yarn
portions must be al so renoved by sheari ﬁg‘as referred before. 30 It is
noted that pile fabrics incorporating the pile yarns by tucking are al so
descri bed according to the proposals of US Patent Nos. 4,043,151,

4,409, 800; European Patent Nos. 0 422 917; and British Patent No. 35

830, 219. WO 98/ 3Q74 ) . .

PCT/ EP98/ 0027 ‘3‘5‘?1$O fﬁ'\?&‘if TR stReoRidfe ¥ATRS | 8PREA PG AYRF REtepil e
sections frwecticisarirom Eltenmrtise tpitepyaposediti st lprdposeh, Poaent

Publ i cati on . 2.04 2 Lt bW 5 Di Y3ENS 4i ubseguent, feeders
I n alternat etl\ﬁ%l é%rgsnagggﬁh%n%&sl%éé&;h]ior{pc%ﬁst ?th%i‘logg\%‘ief%, Lifrhlteag‘ﬁo
feeder, Predetle nyazuspiine sebseguentdriaedans pihealsegnatBomwalsd ecyaans
are meshed Qe PPLRLN LANIEE Yordieolld WAL, 18 VELn! Nisogipposal
it is exclusively possible to knit two pile yarns into a course W tholt
floats fromB¥RAYteEnineds Ride halemeatBapdravWefMbe Rid&R WPPPStheB@ERgi nal

pile yarns are meshed into a plain course of the ground
fabric. |
10 |
With this proposal it is exclusively possible to knit two
pile yarns into a course without floats from the pile
varns so that the fabric can be used with the original
loop structure or with severed pile loops with a reduced
15 shearing loss. The disadvantage of this proposal is that
only two pile yarns can be meshed or incorporated into a
ground fabric when a sufficient pile density will be
obtained and the pile yarns are meshed to the base fabric
exclusively by tucking, which will reduce the stitch
20 density.

SUMMARY OF THE INVENTION

25 With the foregoing in mind it is the object of the
present invention to create a knitted pile fabric
comprising courses from which only the pile loops of at
least two pile yarns will protrude so that this fabric
with the looped structure can be used as well as the.pile

30 loops can be severed in the knitting machine to avoid a
high shearing loss and to increase the quality of the
velour-type surface of the fabric.

A further object is that the meshing of the pile yarns to
35 the ground fabric is realized. in different fabric



| oop structure or Wwith severed pile |loops wth a reduced 15 shearing | oss.
The di sadwerssggmz2of this proposal is that only two pile yapea/Emsods? reshed
or incorporated into a ground-fabric when a sufficient pile density will be
obtained and the pile yarns are neshed to the base fabric exclusively by
tucking, which will reduce the stitch 20 density. SUMVARY OF THE | NVENTI ON
25 Wth the foregoing in mind it is the object of the present invention to
create a knitted pile fabric conprising courses fromwhich only the pile

| oops of at least two pile yarns will protrude so that this fabric with the

| ooped structdyfscalbtronsehtas tRld  ahd NEapdie 3Gard 00Rs GHagREeve ed
in the knitting nmachine to, avoid a high shearing |loss and to.increase the
qual ity of tREYEHERA ?%&é?%{ﬁ?%ce of the fabric. A further object is that
t he neshlng of the p|Ie yarns to 35 the ground fabric is realized in

di fferent ri.c T ti S e [ & aggp ed to -
required con tFBﬁEheﬁ fol.ﬁ’][%é E%J é:c % 9{1% e2 %)%’?ggl ocad%gaﬂl ranggdtal n a

5 course Bandnnxhewwamdbd|drewant0Iéngfesenh iangnas object is that the
pile yarns are generally not sinked (prel ooped) pri or to their
knitting or incorporation into the ground fabric so that prelooping 10 is
avoi ded. RRI BF DeEsUrerRibecr IsEthavENre(rile yarns are generally not

sinked (prelooped) prior to their knitting or
incorporation into the ground fabric so that prelooping
10 is avoided.

BRIEF DESCRIPTION OF THE INVENTION

15 The general objects of the present invention are obtained
by manufacturing pile fabrics on circular knitting
machines having at least two cooperating beds, one
supporting respective movable knitting needles, which
will mesh  across a complete course together

.20 simultaneously at least two pile yarns to or into the
- fabric continuously, and supporting in the other bed
hooked pile elements that move transversely in
cooperation to and between the knitting needles, engaging
one of the pile yarns and drawing out pile loops from at

25 least two pile yarns between succeeding wales,

respectively, thereby forming pattern areas.

According to this concept the pile yarns can be knitted
to stitches as well as being meshed in a lay-in structure
30 into a ground fabric.

When the pile yarns are knitted to stitches at least one
of the pile yarns is alternatively knit into ground yarn
portions, with regular sinker loops, while the other pile
35 yarn is drawn to pile loops (elongated sinker 1loops).
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15 The general objects of the present invention are obtained as regards the
pi |l e fabWa988p742he characterizing features of claim1l, as PELEPIBN00TTC

nmet hod for producing it by the characterizing features of claim 11, as
regards the circular knitting machine by the characterizing features 20 of
claim25 and as regards the pile el enent,by the characterizing features of
claim 37. According to this concept t he %lle yarns can be knitted to
stitches as well as being nmeshed in a lay-in structure 25 .into a ground
fabric. Wen the pile yarns are knitted to stitches at |east one of the
pil e yarnsconsedldrtnatthel 3ltephatingt grogmalnghfmbport ponsi ofis thai t h

regul ar sinker, | Qo e ile A el |I Ioops
(el ongat ed ?H%%a¥4%§ﬁy%kif éﬁséét%négq%%ﬁt+ys¥%é25#?eg%§$§ﬁg9§$bu% fabric
portions of kndetpinge the ngromnd Eapei¢tute for a specific ground yarn for
knitting the ground fabric. 5 Gound yarns are required for knitting a

gr ound fabrlc if pile yarns are incorporated therein a lay-in
structur®, Warny odFRl ¥emrired ofen koitbang A ﬁFPénﬁaﬁﬁ§r§6 tifat a

patterned plﬁla.ef abyas:fntsr OrgyFer elhbaﬂpbhaeedpl lhePe s Pdh coalr SQayinh a
manuf act uc i vel qur-1l.i ke

hi gh le d
fabri bs © ¢ EETUSIDy Ty crueh R CHEBiRd F R LBy BARn g LoP FOREALBnEE 1 ¢ ne
knitting magdnis psef ethaty 4 npassenmetll grilet ifabdric from more than

three pile yarns per course, with a high pile density can
10 be prepared.

For manufacturing velour-like fabrics the present
invention enables the severing of pile loops in the
knitting machine preferably in association with the
15 proposals according to US Patent No. 4,592,212, and the
further improvement of German Patent Application
195 18 490, so that an increased shearing loss is avoided
" and pile material can be saved by knitting shorter pile
loops.
20
Manufacturing pile fabrics with pile loops severed in the
knitting machine will require a circular knitting machine
with a dial, "a cylinder and a sinker ring according to
the réquirements described in the above referred
25 documents.

In contrast to this for manufacturing 1looped pile
fabrics, which are applicable in the knitted loop
structure or can be finished into a velour-type fabric,
30 the circular knitting machine will have two cooperating
beds in which the knitting needles can be arranged.
alternatively in one of the beds and the pile elements in
the other. By different positions in the loop-forming
action pile loops of different length in each course can
35 be provided.

This Sheet Has Been Reﬂl' THIS SHEET HAS BEEN
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15 proposals according to US Patent No. 4,592,212, and the further

| Mpr ovenew0 983042  CGer man Pat ent Appl i cat I on 195 18 49PcTmpod/fani7 an

i ncreased shearing loss is avoided and pile material can be saved by
knitting shorter pile loops. 20 Manufacturing pile fabrics with pile Ioops
severed in the knitting machine will require a circular knitting machine
with a dial, a cylinder and a sinker ri according to the Trequirenents
described in the above referred 25 docunments. In contrast to this for
manuf acturing | ooped pile fabrics, which are applicable in the knitted | oop
structure or can be flnlshed into a velour-type fabric, the circul ar

knitting nmachine w |l have two coo eratln beds .in whi ch th ttin
needl s can E@earPhﬁgede%ﬁT%R%%Il “gﬁgtBFlFﬁb Ebﬁs Bh eth%a

el enents in fakecrdiong tRy tiief fpe:@e@nﬂoaswbrmmm aneecHamgrfarided bgata on
b6/ 30742 nooked’ Bae1&R) L TWREEH YR BeSRD Th B, 07 M80x a1
el ements § or acdsamiced wd siadyensd edlaiives tac ddradiradius tde tme:srxmer
ecphie” S SELMECLEL! SS0E ARy nER ok ToBbhGlly NEoPal 19 O
arc of the h@uiidismgartedge LHe KWdalecdmshitrpaxdst ket fethubéPhg lofdglehe s,
directed tovwgyidg O drntACKSs OfofM€d, which will support the correct
feeding and disposition of the pile yarns. For severing
10 of the pile loops the pile elements have a cutting ledge
spaced from the hook in continuation of the stems (loop
guiding portion),_coopérating with cutting ledges of the
cutting elements. Pile elements for manufacturing looped
fabric structures in separated positions are additionally
15 pivotable for controlling the pile yarns. This assures
the unaffected movement of each pile yarn between feeding
and pile forming (and velour-type fabrics with more than
two pile yarns).

20
BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features, and characteristics of the
invention will become apparent upon consideration of the
25 following description and the appended claims with
reference to the accompanying drawings, all of which form
a part of this_specification and wherein like reference
numerals represent corresponding parts in the various
views.
30
Fig. 1 to 5 are extracts of fabric constructions
according to the present invention. -



pile elenents, is fornmed, which will support the correct feeding and

di sposi t iw098B0MRe pile yarns. For severing 10 of the pil ecraresodore pile
el enents have a cutting | edge spaced fromthe hook in continuation of the
stens (I oop guiding portien), cooperating with cutting |edges of the

cutting elenents. Pile elenents for nanufacturlng | ooped fabric structures
I n separated positions are additionally -5 pi votable for controlling the
pile yarns. This assures the unaffected novenent of each pile yarn between
feeding and pile formng (and vel our-type fabrics with nore than two pile

yarns). 20 BRigF EESQE Pl @hxﬁfliﬂfe@%ﬁ%ﬂ@ercﬁB§C@ctfﬁﬁ Ubgs, aand
characteristics o nvention f ent u on con3|dera i on of
the 25 fol | 6WFFY a&éi%?+$ﬁ+%ﬂ maGQL °Lp cty & rRttPence
to the accomgabyiitg @iah egttinlgl thk \Mmot;is fior mhee pwardhniel h| s '
specification and wherein |like reference nunerals represent correspondi ng
parts in the various views. 30 Fig. 1 to 5 are extracts of fabric
constructs onslgccﬁradnrug am ehkapgedesudenwmaw @of a néedle/ A2 pile

PCT/ EP98/ ooo;gemgnt tua 'dst% % fleg)ﬁ%heé%gr%cié)%? sect!on of a

circular knitting machine nanu ur| g nove Ics with cutting
the I oops in the nachine.

Fig. 7 is a diagram showing the tracks of needles, pile
and cutting elements in relation to each other for a
10 first embodiment knitting with two pile forming yarns.

Fig. 8a is a view from the top to the stitch forming
section as marked with III/IV in Fig. 7.

15 Fig. 8b is a view from the front to the same section.

Fig. 9a is also a view from the top to this section,
 while |

20 Fig. 9b is a front view with an alternative control of
the pile elements to Fig. 8b.

Fig. 10 to 14 are detailed side views to the needles and
Pile elements in their relative position to each other
25 according to the positions indicated by V to IX in Fig.7.

Fig. 15 to 21 are side views to each needle N1 to N7 of
Fig. 8a and 8b in cooperation with the adjacent pile
"elements.

30
Fig. 22 to 27 are the side views to the alternative
control of pile elements cooperating with the needles N1
to N6 in Fig. %a and 9b.



5 Fig. 6a is an enlarged side view of a needle and a pile elenent actuated
to engagav@9%sd7é2 f orming yarn. " Fig. 7 is a di agram show ngpé&iigpdsioderss of
needl es, pile and cutting elenents in relation to each other for a 10 first
enbodi nent knitting with two pile formng yarns. Fig. 8ais a viewfromthe .
top to the stitch form ng section as narﬁid with IIl/IVinFg. 7. 15 Fig.

8b is a viewfromthe front to the sang section. Fig. 9a is also a view
fromthe top to this section, while 20 Fig. 9b is a front vieww th an
alternative control of the pile elenents to Fig. 8b. Fig. 10 to 14 are
detail ed sideiyiersat 0st HesirpUiesedansgchehatebetppes icdseigedtalodt iofe
position to each other 23 aggordisﬁ t.0. t he ositlonﬁ I ndi gated by V to I X
in Fig.7. Figy SiFsitarn Kpitiipg MeeRine &85 Mapufackyrigone omoved sa
and 8b in coppke atfiabriw tfrdemethepaceitlei ferningentarns30ahidg.sed@rting?7 are
the side views_tQ.{he reat | ; o] Ll.e el enments cooperating with
t he needl es etgl%g %§£éggE39%M§ngggg£ghg @Eﬁb@ 0742

PCT/ EP98500077 -10- Fig. 28a is a sinplified schematic upper cross section

of a circul a;Kni babNgsTRH rﬁaﬂimf@a&éméé@?% a1 BRug! cﬁgls%nfs%l&rtii%nf rom

three pile formng yarns and severing the pil ops_int Pttin
machi ne. to Fig. 28a showing the means for selecting the pile
elements.

10 Fig. 29 is also a simplified schematic cross section of a
knitting machine according to Fig. 28a, showing the pile
elements after feeding the second pile yarn.

Fig. 30 is a diagram showing the trucks of needles, pile
15 and cutting elements and butts of intermediate and

control-jacks in relation to each other in order to

manufacture a pile fabric from three pile yarns.

Fig. 31 to 34 are side views to the needles and pile
20 elements arranged according to the positions indicated by
XXVI to IXXX. | |

Fig. 35a is a view from the top to the stitch forming
section indicated with XXX in Fig. 30.
25

Fig. 35b is a front view to the same section.

Fig. 36 to 39 are side views to each of the needles N13
to N16 in cooperation with the adjacent pile elements
30 according to Fig. 35a and 35b. '

Fig. 40 to 43 is a side view to the lower part of the
~ pivotable pile element to demons;raﬁe the control of the
pile elements during the stitch forming section.
35 )



5 Fig. 28b is the sinplified schematic |ower cross section to Fig. 28a
showi ng twesssaT® for selecting the pile elements. 10 Fi g.pEfEpdnadA0 a
sinmplified schematic cross section of a knitting machine according to Fig.
28a, showing the pile elenents after feeding the second pile yarn. Fig. 30
I s a diagram showi ng the trucks of needl g % pile 15 and cutting elenents
and butts of internediate and contrdll j"7acks in relation to each other
in order to manufacture a pile fabric fromthree pile yarns. Fig. 31 to 34
are side views to the needles and pile 20 elenents arranged according to

t he positiongiigndi ¢4t etls bya X¥¥pld FIEEX. sEhemaﬂia ierdssi-gé/cf:ﬁ.af’ﬂ tde tp to
the stitch faor.mn seC|on|nd|ca% vmth s a

oot o ¢ Sl e chndeidd RhERiAE' 'eS8T ddhitendPing® otk 3la ° he

needl es N13 tfabhi€si.n cooperation mnth t he adj acent pile elenents 30
according to Fig. 35a and 35b. Fig. 40 to 43 is a side viewto the |ower
part of the pivotable pile elenent to denonstrate the control of the pile
el ement s Fur FAG -t HS sist @h digignary sbiusbrating theD YsaF42f needles
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for knitting a complete course in a further embodiment.

Fig. 46 to Fig. 52 are detailed positions of pile
10 elements and needles corresponding to the positions F1,
F2 and section K in Fig. 45.

Fig. 53 is a further simplified schematic cross-section
of a circular knitting machine for manufacturing loop
15 pile fabrics.

Fig. 54 is a diagram illustrating the tracks of needles
and pile elements of Fig. 53 cooperating in knitting a
complete course of a loop fabric.

20 _
Fig. 55 to 56 will illustrate the feeding positions of
pile yarns according to the positions F11 and F12 in Fig.
54,

25 Fig. 57 is a diagram of the tracks of needles and pile
elements for manufacturing a looped fabric from three
pile yarns.

30 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Fig. 1 4illustrates a pile fabric characterized by
alternating pile loops from the both pile yarns. Both
courses are composed from first pile yarns Al, Bl and
35 second pile yarns A2, B2 alternatively forming pile loops



cirecul ar khitting machi ne for manufacturing loop pile fabrics. 5 Fig. 45 S

a di agr aRyblogmgis at i ng the tracks of needles and pile eleng ﬁ?@&?ﬁh
in relation to each other for knitting a conplete course |n a trur

enbodiment. Fig. 46 to Fig. 52 are detailed positions of pile 10 elenents
and needl es corresponding to the positions F1, F2 and section Kin Fig. 45.
Fig. 53 is a further sinplified schemat f 82¢r oss-section of a ¢ircul ar
knitting machine for manufacturing loop 15 pile fabrics. Fig. 54 is a
diagramillustrating the tracks of needles and pile elenments of Fig. 53

. Cooperating Ié?r g?;tﬁ‘%}gf eedQﬁB&Ei@ei ur 3¢ Ofe?']xié’fpsﬁl?creirc 1&5’%5' SA§5 to

56 will illu posi t1ons of e yarns accord 0 the
posi tions F1$3AZhd @EPhrﬁ¥$§erSAOQESCQ#%FGBW P§JQQﬁWﬁy§#ﬁ%ﬁh?%e fra®ks of

needl es and gphkenel S SHHnERNUEBGHUr tRE ashaepe m C $aPR thige pile
yarns. 30 TAlI LED DESCRI PTI,ON OF PREFERRED

Fig,. 1
i |1 ustrates PEOtERAE. RRFHENENARAPRFOYES Wnpiﬁtéﬁﬁafpnﬁ iéﬁ?lgbﬁg from
t he bot h mi | ghpakss infBet ktheo Hadbed caihexelno dad ﬁh@npilesfo:omhewﬁr fsoml , Bl

82?38§4286C0%9mp| lle.l.e}/ar n]%néz ”th%Z ﬁ!\ifr B@&'evedé/néagfé% E%Q% Oocp.izg‘ror\é\o
the illustration it is also visible that an additional
ground yarn is principally not required when the friction
of the pile yarns to one another and when the stitch
10 density .is sufficient for providing solidity or tightness
of the fabric from the reguiar sinker loops of the pile
yarns. '

According to the intentions of the fabric designer the

15 pile loops PAl, PA2 of the pile yarns are arranged
between the same wales, as shown, or can be staggered in
subsequent courses in a desired cycle.

With the deséribed advantage of the improved meshing of
20 the pile loops this fabric 1is an advance in knitting
plain pile fabrics.

In Fig. 2 a part of a patﬁerhed pile fabric from two pile
varns is shown and illustrates an alternate knitting of

25 ground yarn portions and pile loop portion from each pile
yarn. The first pile yarns Cl, D1 are knit into regular
sinker loops SCl when the second pile yarns C2, D2 are
drawn to pile loops PC2. Then, the first pile yarns Cl,
D1 are drawn into pile loops PCl while the second pile

30 yarns C2, D2 are knit into regular sinker loops SC2. If
required the solidity of the fabric on the alternation of
the pile forming from one to the other pile yarn is
improved by feeding an additional ground yarn.



(PAL, PA2), respectively, or regular sinker loops (SAl, SA2). Each sinker
| oop connwotgsnempacent stitches, fromwhich pile shanks gdpfbesioby7 sane

(pile) yarn wll protrude, ensuring an inproved Wnap tie-in of the pile -
5 shanks into the fabric-whereby by the pile formation fromtwo pile yarns
the full pile density is realized. Fromthe illustration it is also visible

that an additional ground yarn is pri nci'ﬂé"l'ly not required when the
friction of the pile yarns to one another and when the stitch 10 density
is sufficient for providing solidity or tightness of the fabric fromthe

regul ar sinker é@@fﬂfcfénfeh@omlh&tyar&s tfgﬁ@ﬁésag do the Eabenti Eaemeid t he
fabric designer the | oops PA1, of t%rh I le ar ns . are
arr anged bet\ﬁ@é’ﬁ‘tﬁ‘éosé’r%w&ns a&ssrﬂmhal c‘émeﬂe ﬁ%‘é?%dt f pile
subsequent C@Hx‘iﬁ&xg N faofeSoni€d piyel eyai'Mt ed hehdemhéxedpad\eanyaﬂﬁ &y t he
| nproved nes ric Jds yance I_n

knitting pl alqs:‘?%lllrtgf%b’r'?gglg?:nsffpgogs 18°|?ar5(1‘ ?f) %f"p%? rﬁé CoPENFASS ¢
fromtwo il ehesrmsins Filgowd betwekhustheat pslan ladper fareikgi uidntg.omfs 25

ground yarn rtlog§L ) d %{An? kgggtp%lleoln% {.Hgl Pﬁalch g Ile ar ?%,% e fljel’ st

pile yarns CI, are I 'nt 0" regul-ar | 00p's sécond
pil e yarns czormzecm@d dlbaWnat chﬂuJ@H oépslkPGZ lgppn,Sh hérpmr sfipste apw ns

Cl, DI are digyd tgﬂlé e beapswf@f Mnéeptﬂl% sgeengd ptbﬁzfo £Y6Hh NEHe?, D2
are knit into regula dity of the

si nker ﬁ%g requjred the sol
fabric on th&eqansd Rl va¥Fns pl?%rfﬁ?m ng fromone to the other pile
yarn i s jpgproved by feeding an additional ground yarn.

Fig. 4 illustrates a section of a fabric in which the
courses are conmposed from three pile forming yarns. A
first course is shown as being knit from yarns H1l, H2 and
H3, and a second course from yarns K1, K2 and K3.
15 According to the sequence of one exemplary pattern, the
pile loops (PHl1, PH2, PH3) from one of the three pile
yarns will alternate. The regular sinker loops are
knitted from both other non loop forming yarns and will
ensure a sufficiently solid fabric, thereby excluding
20 generally, a specific ground yarn.

If more than three colors in one line of a pattern are
provided it is necessary to distribﬁte the different
colors into two succeeding courses where, in each course,
25 the pile forming 1is suspended when pile loops are
arranged in thé other course. This patterning is well
known and the reduced pile density can be improved by an
increased course~density and higher pile loops.
Especially when velour-type fabrics are produced it is
30 recommended to sever the pile loops in the machine as
described. |

If the dial is equipped with at least two different
_ needle groups, alternating with one another, fabrics
35 according to the invention can be manufactured by a knit
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suff|C|enwo§@bwﬂ¢ty or tightness of the fabric formed fr ompé&yRpddidofrsy ar Ns

i s obtained when changing the pile formng fromone pile yarn to the other.
pile yarn by formng a regular sinker loop SL fromboth pile yarns as 5
shown in Fig 3 between the pile loop formng portions. Pile areas from
first pile yarns E1, F1, GL (PEl) are coifiect ed by a regul ar sinker |loop SL
fromfirst and second pile yarn with the pile areas (PE2) fromthe second
pile yarns E2, F2, &. 10 Fig. 4 illustrates a section of a fabric in which

the courses %ﬁ(cmpgsqc%éé O'PabQ’i.%e e?bﬁ@tdf@éé‘lGH YA NEheA ddmSt waQUr£8 1S

shown as bein nit Tromyarns a second course“from
yarns Kl, K2 nidedis Syl el agLabrific CORFHENCE iONSoRre M@l akyown

pattern, the @dse 000 e( Ri¥bom R fd@tidﬁn e Pictéhe hbseeapiie, yayns
w | aI ternate, The ﬁlul ar_ sinker | O?f?q Eg@e knitted from bot h ot her
|

non | oop forrﬂ"r?g $2£02-8RH8) wi 130 cFOBEEASE nt #§SSHHRERPRb AL, Ehfer eby
excl udi ng520 engiiEin@irtys GnBpechéi graupusk yeha. nebdlese sthafaié&ceeaml ors

in one line qf, a ttern_are ided it 's essar ute

di ff er ent colqtd}% $€1tﬂ%rt%°gﬁc§’é“g cour%’és el’se%syerguee&dch %%?é) t he
pile forningeddle sigmuiped armeralmtreatimhs raksedr afged kmttmngt her
course T s RAULMIMI {o vel lp séﬁlﬁﬁé%p' '?oijle“éké Hpfay be

i nproved by an |ncre course- enS|t oops.
according to the referred documents

10
With +two different groups of needles it is also
practicable to mesh the pile yarns in a lay-in structure
into the fabric. To obtain this structure alternate
needles are raised into tuck position and after feeding

15° the pile forming yarns as described below in the
embodiments, tuéking the needles are retracted to knock
over. The needles with the tucks of the pile yarns remain
in the subsequent feeder in miss or idle position.
Meanwhile the alternative needles are raised to a

20 clearing position and will knit, at least with a ground
yarn, single threaded stitches. Thereafter, the floats of
this ground yarn will tie in the previous tucked pile
yarns into the fabric and will prevent movement of the

pile yarns when the needles are raised in a subsequent
25 feeder.

A fabric of this type is illustrated in Fig. 5. The pile
yvarns L1 and L2 are meshed together into the ground
fabric in a lay-in structure and pile loops (PL1l, PL2)
30 from one of these yarns will be alternatively formed. The
pile yarns L1 and L2 are then tied into the fabric with
-the floats FG2 of ground yarn Gl knitted in alternate
wales to stitches. Subsequently, the pile yarns M1l and M2
will be tucked in these wales and ground yarn Gm is knit
35 subsequently in the alternative wales, by clearing the
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Especially when velour-type fabrics are produced it is 30 recommended to
sever theW@9880143ops in the machine as described. If the dipaTrrseepsypped
with at least two different needl e groups, alternating with one anot her,
fabrics 35 according to the invention can be manufactured by a knit -14
- and m ss base fabric construction in gq§_sane way as described. Such base
fabric constructions are well known (for 'Exanple fromthe additional US

Pat ent Nos. 2,710,527 and 4,409,800). In contrast to the description of the
5 enbodi nents only one group of the needles is raised and the other group
Wil mss. | rudke sobsedlentydwmesier it r?dweaﬂl efzgmoupaeaée riddEYasf | waly

rai sed for knitti.ng according to a predetermned seguence r a e,
accordi ng to“feﬁtém'r’% eJr?e&%Eo%EWéO]ﬁ?sF’fioP ¢ h Yk i e rdditf B‘?ougé" gghe
needles it | stdltchey adt iggahind tyaxreOn ttle pivakgavfispibeayhapsi Nlsandct ure
into the fabrj.c. ' hi u r er pat, e es s Lal into
tuck positi or%\i zgna éz;f ?g%g#gg%f nghight %gépﬁ%(% oi’ﬁi %‘gltgaﬁ%“se afsgﬁdglétl(‘::r F%g@
bel ow i n $he anavdWl #a3s Gii-he tucki ng needles are retracted to knock over.

The needles with the tucks of the pile yarns remain in the subsequent

feeder in miss or idle g sition. Meanwhile, the alternative needles are
raised to &%20 tFealf 3 p fon &ndl I TENknStrugtyre stenpbles gtBend

yarn, singl e djrpashistof cbearsdheraaniserso ttRat! @attigi pile density

is obtained.

10
In addition to the above described fabric, the stitches
of the ground fabric can be knit at least from two pile
forming yarns as described in the embodiments throughout.
In this way fabrics with more than three different yarns

15 in one line or course are arranged without a reduction of
the pile dehsity.

The lay-in structure of the pile yarns cah be
incorporated into a plain course from all needles when

20 the dial-needles. cooperate with holding sinkers as
proposed, for example, in. the German Patent Publication
27 04 295.

The illustrations according to Fig. 1 to 5 and the
25 description to them provide an impression of the wide

range of fabric constructions which can be created by the
application of the present invention.

Turning now to the apparatus, the simplified cross
30 section of a circular knitting machine in Fig. 6 shows an
arrangement of needles N in a dial D and pile elements 1
in a cylinder C. The pile elements 1 are collectively
actuated by their butt 1b or individually by control
jacks 3 in the form of two arm levers with a butt 3a on
35 the upper portion and a butt 3b on the lower portion. The



this ground yarn will tie in the previous tucked pile yarns into the fabric
and wi | | woossyysz novenent of the pile yarns when the needl gsrppsgubgysed in
a subsequent 25 feeder. A fabric of this type is illustrated in Fig. 5. The
pile yarns L1 and L2 are.nmeshed together into the ground fabric in a

| ay-in structure and pile | oops (PL1, PL2) 30 fromone of these yarns wll
be alternatively forned. The pile yarns16t and L2 are then tied into the
fabric with the floats F& of ground yarn GL knitted in alternate wales to
stitches. Subsequently, the pile yarns ML and M2 will be tucked in these

vales and OIQUNG HAERD 15 Ml tariarigthd S A ddcd doed oAl 161 76E U V! €5,

by cl earing
PCT/ EP98/ 00@iAe 16lemenks df gnd caysr pesitigned 2byr dnawnespahbeaniny and

meshing in %Sfpém pal %@é@rtn?d\@iﬁ% M2in Thti B %tmt C\ﬂ?ﬁeﬁ%ﬂf@é‘”d
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yarn Gmthe tuc yarns and, N2 are arran ed are tied in

into the fa@MQ:'ﬁF@#P§S&ﬂouﬁB yiRe @vlinrdes \and &tFéy PR siF®cture

eB?bl esdshi AU ﬁﬂw%éer%mmml aﬁo]?ahsﬂhe@![:%ﬁ dﬁﬁ?iﬁi{ohsf .

obt ai ne addi tion to the above des e,sfjtches o e
‘ground fabn“@-%ar?’bé’ﬂ&ﬁﬁlt%ﬁ g ?‘?ed'?ﬁ ‘?/é) eb"?%['% 3y 3ad éi’as EJeReri bed
i n the enbogimsuvhriindy obgboutis | cohbrelbapléalny csovpehatibng tdeas t&see

different ygrng. described according to Fig. 7.

10  The needles 1 in the dial D are actuated collectively all
together by cams to knit a plain fabric or in at least
two groups in a . predetermined different knitting cycle
for knitting basic ground fabric structures. Needle
control and cams are well known by persons skilled in the

15 art.

For severing the pile loops movable cutting elements 2
are arranged in a sinker ring S which is mounted to the
cylinder or is separately arranged and driven

20 synchronously with the cylinder and dial.

As is wvisible in Fig. 6a an inclined knitting ledge Dk,
cooperating with the needle hooks of needles N, is
provided on the dial to improve the regular plating of

25 the yarns. The pile elements 1 are characterized by a
hook at the top end with a peak 1lp advanced or staggered
forward relative to the center of the arc of the hook
towards neb 1ln. From peak 1lp a positioning ledge 1ls is
inclined toward the dial,'opposite to the hook opening,

30 and will support the separation of the pile forming
varns. Pile loops can be drawn out from the arcs of the
hooks or the stem portion Pk of the pile elements.

The pile elements 1 have a sharpened cutting ledge 1lc
35 along the lower part of the stems and to sever pile loops



15 in one line or course are arranged without a reduction of the pile
density. W0e8/3074y-in structure of the pile yarns canpdiferoffsvypor ated
into a plain course fromall needles when 20 the dial-needles cooperate -
with holding sinkers as proposed, for exanple, in the German Patent
Publ i cation 27 04 295. The illustrations according to Fig. 1 to 5 and the
25 description to them provide an inpre$étron of the wi de range of fabric
constructions which can be created by the application of the present

i nvention. Turning now to the apparatus, the sinplified cross 30 section

of a circula tt o ' | a eedles N
in a dial ?51 ga%I I%ggli;?newésglﬂﬁrbr{@a&cﬁ%p?}?@% raf'ﬁira ‘;’ﬁg ri% nts% 1gz!§re
polIeCtivelycattmage@ﬂgm3ﬂkﬂ2 bArrangempenitndtf/ i thel iopthingniedyes adks 3
in the form ﬁf\dt% AN bY ChAothbl Anlli{nSapPRcdGurkRiErePRiY! £ReaNd 2

butt 3b on the_ | ower portion. The
PCT/ EP98/ 000P¥ eléﬁcmﬁwt%? fgsrTibes: acorthing th FiItesdednsordief of

the pile ! egnat s ehrani®@r Goakan i opadehy K ikad € Bgmi ngogevpcagofaom a

reset positi i n, whi al ] upper - t re ressed to the I|n r and
all butts 3br§F89§tﬂrP’8’ﬁ¥ud|ﬁ@‘gga%gﬁ%nﬁﬂzcﬁ% | 13F] o heres ﬁ
posi ti on wi t hnanrpppasiete byr wayg eife nte fefreirve idyt sf\Beat el 6étaEhsh
protrudi ng butt is controllable by cooperating cans as | ater described

accordlng to Fig. 7.
Movement of the needles N to produce a plaln fabric is

10 shown in Fig. 7 with the pile elements 1 knitting
alternately with one of two pile yarns and the cutting
"elements 2. According to the tracks of these elements the
cams therefore are shaped. '

15 Needles 1 are controlied according to track NT to a
clearing position. At this time all pile elements are

. retracted according to track 1T in position to straighten
out the previous knitted pile loops so that their stitch
portions (see Fig. 10), which may be enlarged by the

20 latch clearing movement of the needles, are retracted and
tighten around the needle stems to obtain a clear stitch
side of the fabric. Thereafter, all pile elements 1 are
raised to a cutting position, and the needles N are
retracted to a feeding position. Nearby to the approach

25 of the pile elements 1 in cutting position the cutting
elements 2 are actuated according to track 2T to the
center of the machine, thereby performing a scissor-like
severing of such pile loops which are previously arranged
in-between the cutting ledges 1lc and 2c (position VI

30 respectively Fig. 11) by permanent knitting. The cutting
.action is terminated in position VII of Fig. 7, and as
shown in Fig. 12 where the cutting._ledge 2c has passed
cuttihg ledge 1lc of the pile element. Thereafter, the
cutting elements 2 are retracted to their idle position.

35 Simultaneously to the stretching action of the pile loops



10 The needles 1 in the dial D are actuated collectively all together by
cans to mw0o98/30748 ain fabric or in at |east two groups in apcpeessdeer» ned
different knitting cycle for ‘knitting basic ground fabric structures.:
Needl e ‘control and cans are well known by persons skilled in the 15 art.
For severing the pile | oops novable cutting elenents 2 are arranged in a
sinker ring S which is nounted to the GﬂﬁTukH or S separately
arranged and driven 20 synchronously with the cylinder and dial. As is
visible in Fig. 6a an inclined knitting | edge Dk, cooperating with the

needl e hooks s ey Nip sFmgoviﬂfd@fé t RSt Gl 0%€ £1 7 gl ar

pl ati ng of 2 the yarns. The pile elenents 1 are characteriz by a hook

at the top @RFifkionedpddk 3p LRREICRASAELSRadyer SPP&SHiNg r BrEEFvedd o t he
center of thentd Cthé theihael .t ewysdsureitll,. tHéntpadkolp jackesist ixw ng

| edge 1s is incli ne& oward the dial logfg_osite t o _t.he haok o.penlcp ,. 30 and
will supporictypte e%’é?’&t‘?o‘ﬂeSPanf‘ﬁé pPfe® FSFﬁoﬁ‘d'%/ziEﬁse.Ctljinr% o5 can -
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cutting el empptg2. 4 rangenent of the cutting |edges 1c and 2c to one
anot her and the procedure of severing the

10 Shortly before the end of the retraction of cutting
elements 2 into an 1idle position, the pile elements
predetermined to miss the first pile yarn are retracted,
according to track P2 by cams acting on butts 3a, below
the cheeks of the needles (position VIII in Fig. 7). At

15 this time, shown also in Fig. 13, a first pile yarn Tl is
fed to the pile elements located in feeding position
according track Pl, whereafter these pile elements are
retracted to an intermediate position as shown in Fig. 14
(position IX in Fig. 7) in which the hooks of the pile

20 elements will control the engaged pile yarn TI1,
unaffected by this movement to the stitch forming action
above the needle cheeks.

Also at position IX of Fig. 7 a second pile yarn T2, and
25 if provided a ground yarn G, is fed (Fig. 14).

Immediately with the feeding of the second pile yarn T2
the needles N start their retraction for stitch forming
action.
30
The movement of pile elements simultaneously with the
stitch forming action of the needles is performed, in one
way, corresponding with the tracks P1, P2 and 1T of Fig.
7, as shown in more detail in Figs. 8a and 8b, or on the
35 other hand corresponding to tracks P11l and P12 in Fig. 7,



pile | oops are described according to Figs. 2 and 3 of 5 the wearlier
German P¥OEBB074dppl i cation 195 18 490.4, respectively, URCIZERSHO@R7212
which are herewith fully incorporated by way of reference for further
details. Muvenent of the needles Nto produce a plain fabric is 10 shown
in Fig. 7 with the pile elenents 1&é<n|tt|ng alternately wth one of
two pile yarns and the cutting el enents According to the tracks of these
el enents the canms therefore are shaped. 15 Needles 1 are controlled
according to track NT to a clearing position. At this time all pile

el ement s ar ead edlicieh etn adashdl igeko antagh 145 tivatetbidn detfHi Bt igi Bh§en out
t he previous, kni té %Pplle | oops so that their stitch portions (see Fig.

10), which arged by the 20 latch clearing novenent of the

needl es, are retract ed and tighten around the needle stens to obtain a
clear stitc of t f r h eatter I el ement are. ra| sed
to a cutti ng‘%%ésif ”fl H%ﬁd ?hgﬁﬁeg h%aragd?es{br gzc}{ %coréé]f%JeJtlﬁ

positionS Ne&d bystengheedpbwoetdte thﬁetbletheObsl endl eremrs tb |1rhe:urﬂiahg
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center of the mac sor-li1 ke “severin

pi l'e | oops whi cPL ?eEBFWF‘G@y 941 bRt RBSAYEhaheutaearnd epigle 1c
and 2c (posigaon \i2 3Gare esn@réédeldoﬂ@s dﬂdlhg peénaaﬁa&kknpitl NGacH he
cutting action sttermnted stlgn VI(LEL g 1?1 as shown in
Fig. 12 V\,her%r? %’ﬂtf‘fnﬁé Pé&&e SRERTLH ¥ddd Ctiﬁt ) f’ﬁ L PTEVifts pile

el ement .lOThe:nE@tEFt@hJ.CtmeheuEt imigs spdmthes Rimst petleacyednt ar't heir, ifhe
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them. In Fig. 8b pile element 1/1 will start raising forx
engaging the second pile yarn T2; pile element 1/3 is
already positioned to do this.
- 15
Starting out from Fig. 15 a pile element raising for
engaging the second pile yarn T2 (1/1 in dash lines) will
 penetrate with their peaks 1lp in front of the first pile
vyarn T1 through the needle 1line. By this action the
20 positioning ledge 1s will shift pile yarn T1 onto the
back of the raising pile such as elements 1/3 as shown in
Fig. 16, according to the arrangement of the relevant
needles and pile elements in Figs. 8a and 8b.

25 At the same time the pile elements which have engaged the
first pile yarn T1 (1/2; 1/4 in Figs. 8a and 8b) are
slightly retracted to avoid an engagement of the second
pile yarn T2 (Fig. 17) and to assure that pile yarn T2
can slide overhead of the retracted pile elements (such

30 as 1/4 shown in Fig. 18) thereby controlling the p031t10n
of first pile yarn T1. |

When the needles have ©passed the pile elements
(subsequent from needle N5 in Fig. 8a) the tracks Pl and
35 P2 are united to track 1T and needles and pile elements
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(positirorwadeneMd2y. 7) the control jacks 3 will be positi opegEpssgeeireset
position by depressing butts 3a into the cylinder. Subsequently, the
control "jacks 3 are actuated froma nechanical or electronic selecting
device 5 individually to a selected position. Patterning controls
corresponding to the above description‘é@b known, for exanple, fromthe
docunents DE- Al-23 64 138 or DE-Al 24 47 427. 10 Shortly before the end of
the retraction of cutting elenments 2 into an idle position, the pile

el ements pregps ecghNee ti9eTySSrétiadidd! £Bi! SV Al aRd eh] PEt §drmangor di Ng
to track P2 by cans_acting On butts_3a, below the cheeks of the needl’es
(position Vi{$een Figs- 737, i2018nd{ 214 tine, shown also in Fig. 13, a first
pile yarn T1 is fed to the pile elenents located in feeding position

according track P1l, whereafter thes Il e el,enents are retracied tq.an
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needl e cheekgsc%%}éggttgggﬁﬁg%t#%%ggég#ighaﬁée%ngh%i F}g‘?‘%gr E’g‘?g tbXnd 25

i f provided thgroehvagbren @Lithecpilei glenants| imtoi &hel pidiet Hormdnigeedi ng
of the secongomfoa{arﬁheTZrtefﬂevaﬁ%dIﬁﬂ&l Vel 8e1 EohBL6RELHONS Ontiteh
form ng action. 30 .

- inside of the needle hooks (see Fig. 19) and a reverse

10 plating effect will result.

To obtain a regular plating the pile elements are
actuated corresponding to the tracks P11l and P12, which
will continue tracks Pl and P2 when the needles have

15 passed the pile elements (see, Fig. 7, and Figs. 9a and
9b) .

" Referring to Figs. 9a and 9b the needles N1 - N8 are

actuated identically as in Figs. 8a and 8b. In contrast

20 to the previous arrangement, the pile elements 1/11 -

1/18 are controlled in alternative positions from pile

elements 1/1 - 1/8 in Fig. 8b, to illustrate the

different effects, with pile elements 1/11, 1/13, 1/15

and 1/17 positioned to engage the first pile yarn T1.

25 . Generally, the treatment of the pile yarns and their
separation is identical to that described above.

When the second pile yarn T2 approaches the pile elements

- with needle N1 (Fig. 22) pile element 1/12 starts to
30 raise for engaging the second pile yarn T2. Thereby the
peak of this pile element will penetrate through the
needles in front of the first pile yarn Tl and will shift
this pile yarn Tl with the positioning ledge 1ls onto the
back of pile element 1/12. The position of pile element

35 1/13, this element controlling the first pile yarn Tl in



The novenent of pile elenents sinultaneously with the stitch form ng action
of - t he newoI9830748 perforned, in one way, correspondi ng W t lpCtrEposisoasks Pl,

P2 and 1T of Fig. 7, as shown in nore detail in Figs. 8a and 8b, or on the-
35 other hand corresponding to tracks P11 and P12 in Fig. 7, WO '
98/ 30742 - PCT/ EP98/ 00077 -19- as

shown in dash lines and illustrated in-ddtail in Fi gs. 9a and 9b. Referring

now to the Figs. 8a and 8b the second pile yarn 5 T2 is engaged by the
needl e hooks and drawn to the dial. Shortly before the pile yarn T2

approaches pide ROSKRENLS $1iBhteyehetacted Q@R ¥HBwMEdihOFEH0228 )t B
second pile yarn T2 are raised correspo gl n% to track P2. SucCh .

pr edet er ni ndehask | Bhe| 8864 RyYe pEAE: tﬁ r 15 IPIRYRANRE 150Mo S0ESRHNGh have
m ssed the fiK&thdokeoFapildleDement 1A5Pect to an additional selection, at
| east a part of them In Fig. 8b pile elenent 1/1 will start raising for
engagi ng the second pile yarn T2; pile elenent 1/3 is already positioned to
do this. 515 Searpoajtdon orforpidie. elénenpi L€14| dreenrrangedgtboengagagi ng

e res e g Sl o iy g oo
action the 25 pbei thopkngfl cugedle W4 |passes gihe pide T@lements hdyvback

of the raising ! en U%Qc@?xdelﬁripemﬁaﬁ( Srgsishedav fith 4Re BEORN Y9 tO
t he arrangenment of the relevant . ' .
pile element 1/14 and is controlled overhead of the pile

10 element 1/15 which has engaged the first pile yarn T1.

In contrast to ‘the control of the pile elements
corresponding to Fig. 8a and B8b, in the present
embodiment the pile elements which have engaged the

15 second pile yarn T2 remain in their raised position to
which the other pile elements are now actuated by track
P11l in Fig. 9b).

According to Fig. 26 pile element 1/15 starts to raise up
20 to the position of pile element 1/16 which has engaged
the second pile yarn T2. All pile elements which are not
designated to engage the second pile yarn T2 are raised
to a collective position with all other pile elements
(Fig. 27) in which the pilé loops from the pile yarns are
25 drawn out along ‘the 'longitudinal axis of the needles.
This occurs when the hooks of the needles have passed the
pile elements according to track NT. By this action the
‘looping portions of the pile yarns contact first the
innermost position of the needle hooks while non-pile
30 forming portions of the pile yarns will contact the
knitting ledge Dk of the dial which will arrange these
portions inside of the needle hooks for regular plating.

As is visible from the top views of Fig. 8a and 9%a, the
35 needles N6 to N8 will knit stitches from both pile



needl es and pile elenents in Figs. 8a and 8b. 25 At the sane tine the pile
el'enent s wonpsi307dmve engaged the first pile yarn Tl (1/2; X¥cikwshbo®s. 8a
and 8b) are slightly retracted to avoi.d an engagenent of the second pile
yarn T2 (Fig. 17) and to assure that pile yarn T2 can slide overhead of the
retracted pile elenents (such 30 as 1/4_.shown in Fig. 18) thereby
controlling the position of first pile” éarn T1. Wien the needles have
passed the pile elenments (subsequent fromneedle N5 in Fig. 8a) the
tracks P1 and 35 P2 are united to track 1T and needl es and pile el enents

WO 98/ 30742 forming yarns whereby regular !@F&EEQShQQﬂ¥7(rgﬁreééﬁtlng
collectively retrac or, stitch, and Elle formn %0 and
%%& e

50). Wt t e TEPREL, EAPTIE (RREPIFD) olERBn @Y PYr ' eY8FHE; Mihgt
possi bl e t o dddjlusieddee Dkl aréecagtangedor ¢hen tthet lechert ryentredi odrawnn. 01

posi i on t nOelR B S 1 o She Mt o ST Sl 07 ool

hooks (ske Fig. 19) and a reverse 10 plating effect will result. To obtain

a regul ar p'ﬁ%a&ﬂ:i&%@hé@r@é@ﬂ@iﬁt §e§ﬁ§t§ﬁbu%t:%% GHd eétl%’&@“ A8stPibdg
tracks P11 and P12, which will cont]nue tracks Pl and P2 when the needles

have 15 paR¥aFadurs) e e?%%%@ﬁ%e’(%’é%d By, fells Rl ke gdengd tyng whth
Referring t @ddhlgsstifénamaviing he peedkadiNg -pifearand an increased

solidity of the meshed pile. in which the pile shanks of a
10 pile forming yarn are protruding from adjacent stitches
connected by a regular sinker loop as evident from the
arrangement of the yarns in Fig. 8a and 9a between the
needles N6 to N8. (and illustrated also in Fig. 1)

15 As is also evident from Fig. 8a and Fig. 9a only in the
‘illustrated arrangement of alternately pile forming from
.two yarns, the first pile yarn is arranged at most in a
- section of three needles (N2 to N4) in a wave-like manner
in front of and, respectively, behind the pile elements.

20 The therefrom resulting tensioning of the first pile yarn
for knitting and pile forming is negligible and is
nullified by each other selection or alteration of the
needles. |

25 At least theoretieally, under this condition a ground
fabric knitted from a specific ground yarn is not
required. In practice, a pile fabric exclusively
manufactured from two pile wvyarns, in which the
alternation from a portion of pile loops of one yarn to a

30 portion from the other yarn is realized by a stitch from

- which each pile yarn is protruding with a pile shank, may
not have the required solidity or tightness especially
when arranged corresponding to the above described
‘embodiment.

35



actuated identically as in Figs. 8a and 8b. In contrast 20 to the previous
arrangensmo 98/3aMz pile elenents 1/11 - 1/18 are control | egcrmeposiodrnat i ve
positions frompile elenents 1/1 - 1/8 in Fig. 8b, to illustrate the :
different effects, with pile elenents 1/11, 1/13, 1/15 and 1/17 positioned
to engage the first pile yarn T1. 25 GEEirally, the treatnment of the pile
yarns and their separation is identical“Y0o that described above. Wen the
second pile yarn T2 approaches the pile elenents with needle N1 (Fig. 22)
pile elenment 1/12 starts to 30 raise for engaging the second pile yarn T2.

Thereby the @sakmgiobai ¢hei se18damsnbriitilghtenrald 8 ddvwugheibe;segdbes in
front of the firs Wll ,shift this pil.e yarn T1L wth the

Ile.yarn T1

posi tioni ng PEdde SREGHELC! AFRE YATDI A§ RTNRSRAed: e PBEFEFBRof
pi l e el enent p3ke ¥abiidshianechddinionaht galouml yaenf isstngt | fegaifed] in
WD 98/ 30742 . . P 98/ 0QQ77 -21. its
hook, is inﬁﬂ?chF%thgté%}?%ﬁn% o Fﬁ #?b#fﬁgfngoqgggg %ﬁgggéﬁﬁhdaﬁile
yarn T2 i% pleasht exhef roinkerecdioop tfromobktbf pile phensentisl/pBovidadte
position of pilkgnel Ntodbdédel § LG Le eoFeGYY pLLgiyarn T2
(Fig. 24) mh? % gcgﬁi |ne to'Ei%u 59?%§g%ook%§%3%§géFeoﬁm passgéﬁfﬁé'pile
el enents by WABcARILREtFAESAd iBi Fd9yarrd T2 is drawn into the hook of pile
element 1/14 and is controlled overhead of the pile 10 elenment 1/15 which
has engaged 4ie:fl 58" 38 bembishebbively I 23 ed 46 SOl el plat iSR! @

10 of the pile yarns for loop forming and the unaffected

feeding of the yarns to the pile forming action is the

essential part of this invention.

Resulting from the foregoing description of fabric

15 construction it is obvious that in knitting with three
pile yarns restrictions in respect to the solidity or
tightness of the fabric are avoided. (as illustrated in
Fig. 4) |

20 When knitting with three pile forming yarns the procedure
of handling the second and third pile forming yarn is
identical according to the treatment of first and second
pile forming yarn in the above described embodiment.
Therefore, it is required that the first pile yarn is

25 arranged in a way in which it is not affected from the
actions of pile elements engaging the second and third
pile forming yarn.

The requirements for an unaffected movement of the first
30 ' pile yarn from the feeding to the stitch and pile forming
actions is visible from Figs. 28a and 29. The uppef
portion of pivotable pile element 11/I is moved or rocked
with the first pile yarn Tll.towards thenaial D so that
pile yarn Tl1ll will move behind the backs of all those



corresponding to Fig. 8a and 8b, in the present enbodi nent the pile

el-ement s whoghprsive engaged the 15 second pile yarn T2 regpipfpbilodoei I

rai sed position to which the other pile elenments are now actuated by track-.

P11 in Fig. 9b). According to Fig. 26 pile elenent 1/15 starts to raise up

20 to the position of pile element 1/16 which has engaged the second pile

yarn T2. Al pile elenents which are not2flesignated to engage'the second

pile yarn T2 are raised to a collective position with all other pile

el enments (Fig. 27) in which the pile loops fromthe pile yarns are 25

drawn out al t | L udi axi : ed} s 4 S o t he

hooks of thenggdlr%Lsé‘ﬁ%‘g‘gé pzciislsec} tﬁgﬁ‘&g éhgﬁe%n&%%%%%i r?gctgﬁ??eé\%%&m.

By this actipastihéoneopi ng portions of the pile yarns contact first the

i nnernost position of the needl e hooks while non-pile 30 formng portions

of the pile yarns wll contact_ the knitting |edge Dk of the dial which

wi || arrangeRefessiper t¥onFighsi d8aofanthe2fBedihe hodle rolementl Al piSting.

As is vigbl gihker WieH Gh VicvermédFage $acrnd ,Saithenddd 4megdlgfigedlé to

N8 will knit stitches frgnr ot h pi.le 1 VI)?8/§£74% . diat

PCT/ EP98/ 00037 -22XeC&5% ngtyarhe ﬁdﬁebﬁ PRGAFarl§1 nkle | HBpgrmediate

(representi ndaakgr odnd dwédri acpuattiedn) dollewonivelyt hbyyabwtton 4lhe dral

| edge Dk are;apt , y LS ed 05 Py o] on
1§pﬁg&g]%g%mﬁefg_ Il HREEE1 Y §aBKES sUMIEIP Wrd CaPthfighdORid

the sel ected ,
acting with butts 5a and 5b° corresponding to the

10 foregoing embodiment .

The nebs 11lh and 11k of the'pile element 11 cooperate
with the neb 4n on the intermediate jack 4, respectively,
with guiding cam Ch.

15 .
Fig. 30 illustrates the movement of the needles by track
TN (seen from the top) and the horizontal (rocking)
movement of the pile elements in the tracks Tpl (pivoted
or rocked) and Tp/A (vertical).

20 '

Also from the top the movement of cutting elements is
shown and their track is indicated by 2t.

From the front are shown in Fig. 30 the tracks of pile
25 elements 11, and the intermediate and control jacks (4
and 5).

Track 11T represents the movement of the pile elements 11
and is divided, corresponding to the process, into the

30 tracks 11Ta, 11T1, 11T2 and 11T3. The track of the butts
4b of the intermediate jack 4 is shown in the tracks T4,
T4a, T4/1,.T4/2 and T4/3.

The butts 5a of the control jacks 5 are moving according
35 to tracks TA, TA/l, TA/2 and TA/3, corresponding to an



A fabric construction resulting fromthe above descri bed procedure is

char act erwodt3em2f ul | pile density, with each stitch havi ngcrmErswoardi ng
pile, and an increased solidity of the meshed pile in which the pile shanks
of a 10 pile formng yarn are protruding from adj acent stitches connected
by a regul ar sinker |oop as evident fronbige arrangenent of the yarns in
Fig. 8a and 9a between the needles N6 to (and illustrated also in Fig.
1) 15 As is also evident fromFig. 8a and Fig. 9a only in the illustrated
arrangenment of alternately pile formng fromtwo yarns, the first pile yarn
i s arranged gppBBstel rdﬁsﬁitﬂdmofoﬂ hthe nmertes SpPNowhichNAre nmavmg

wave-|i ke nmanner i.n fragnt of C veI hi,n he

20 The t her eRFERFAZRY) ¢ Qngtxf P@ft’]{ 1}/ lrlg la. etsyarn #]g? t%rr? i ng
and pile forarngBlrepegbegmbbeoamwtxnguhdhﬁsﬁ%ﬂiﬁhehcheatheprseEBCungn_or
alterati on of g@g ad' té%ﬁcﬁe L hBoIN ﬁi ﬂec%%ytﬂb§eﬁgﬂ‘ﬂbt'g”

a ground fabrl ronla spec Ic ground yarn IS equire
practice>5 actpalted f Qbr i Ehe ex@ther v Pyt bam# adtiA®d b‘-ﬁf‘bm'*bt wetf pthe

yarns, in jwhbeRediReelsa@inati on froma portion of pile |oops of one
yarn to a 30 portion fron1the other yarn is realized by a stitch from which

each pile yarn is protruding with a pile shank, may not have the required
solidity or frheht nrasteipgci apkpcelen aﬁhangedisorrempoﬂdhngnio shargbove

descri bed enbggh¥§2a11%5w1th the above described process. The needles
10 are raised to the clearing position and the pile elements

are retracted to tensioning the pile loops (compare Fig.

10). Thereafter, the needles are retracted to a feeding

position and the pile elements are raised to a cutting

position (compare Fig. 11) in which they will remain

15 nearby to the end of the cutting action (compare Fig. 12)

of the cutting elements.

Simultaneously to the cutting action the control jacks 5
are reset and divided. A cam acting now on butts 5b will
20 retract also intermediate jack 4 and the corresponding
pile elements 11 to an idle position according to the
tracks TBa, T4a and 1llTa in which the peaks of the pile
elements 11 are arranged in line or below the cheeks of
the needles N (Fig. 31) while the other pile elements 11
25 are controlled or locked in a feeding position (track
11T1l) to engage a first pile yarn T11l which is fed in
position XXVI of Fig. 30 and shown also in Fig. 31.

- After feeding yarn T1ll the raised pile elements 11 are

30 retracted on butts 4b to an intermediate position
according to tracks T4/1 and 11T1. By this action, as
well as in the foregoing retraction of all pile elements
missing the first pile yarn T1ll (e.g. 11/II, the nebs 1llh

of the pile element and nebs 4n of the intermediate jacks

35 4 remain separated from one another and therefore are not



WD 98/ 30742 PCT/ EP98/ 00077 -23- To
| nprove tyi@ogysdmugli ty or tlghtness of such a fabric use of gofResmibs7 9round
yarn i s recomended. In patterned pile fabrics an additional ground yarn is
not required, when on the alternation of different pile sections at 5 | east
one sinker loop fromboth pile yarns iszﬁrovided which will ensure a
sufficient solidity of the fabric. (as 99 ustrated in Fig. 3) Again it is
denonstratively indicated that the separation 10 of the pile yarns for

l oop formng and the unaffected feeding of the yarns to the pile formng

action is thplﬁgégntﬁ@e@fglt Obst hi§s idheRm | By Baaulaag\gearqmﬁéga of
f oregoi ng descri ption of fabric 15 cqnstr t|on bvi oys .t hat
knitti'ng witineeFeedppte jarks fedfr Fad@Son %%t gg Fﬁéséagl&PFy or

nghtness of i@ﬁlé@bl frﬁ?ﬁaﬁtéddﬁﬂteﬁﬁéﬁuhhéstﬁgﬁeﬂ 4P(f4géléhe2®eﬁwhen .

nitting with three.pile farmin rns_the pr ure.,o in secon

and third pit® fgf"ﬁg‘ng‘vﬁrﬁ'aﬁps %}g‘ﬁu%‘&?a‘ﬁgo?gﬁ%ng 1ePs hefﬂ?ea? nt oef

first and secoopepatingompiiley ghementst l{aisisdng deher iflied te nhbliée nyatrn

Therefore. ify}9 LERAUNCER UiRtediie {14SL Bh 842 e A 35T aRdeG:n a vay
0 ecte

in which it romthe actions 0 enments engaging the
second and th@nﬂrpllenﬂOMQhﬁg§nﬂhleiﬁ@enéﬁuﬁﬂéMQﬁﬁsqnwlanauﬁ

novenent of ;L bt Pyl e yarn fromthe feeding to the stitch and pile
form ng act|%nle§ V|§?g(e ron1Figs. 28a and 29. The upper portion of
pivotable pile elenent 11/1 is noved or rocked with the first pile yarn T11
t owar ds jiohe gimh1Pafi®oh¥dy with the retraction of the pile elements

with the first pile yarn the control jacks are reset and
divided for subsequent action.

When the pile elements, with the engaged pile yarn T11,

15 " have nearly approached their intermediate position
according to position 'XXVII in Fig. 30, the cutting
elements 2 are slightly moved towards to the dial. The
compression of the cutting elements 2 against the pile
elements 11 pivots the pile elements 11 which have

20 engaged the first pile. yarn T11, and which are not
controlled at this time in a vertical position by the
overlapping nebs 1lh and 4n, also towards to the dial
(e.g. pile element 11/I in Fig. 28a), so that the first
pile yarn T1ll can move unaffected to the pile forming and

25 knitting action between upright and pivoted pile elements
(Fig. 32).

Subsequently predetermined pile elements 11/II raised by
a cam acting on butts 5a according to tracks TA/2, T4/2
300 and 11T2 into a feeding position (position XXVII in Fig.
30) and after feeding a second pile yarn T12 (Fig. 33)
these predetermined pile elements 11/I1I retracted to an
intermediate position by a cam acting on the butts 11b of
_ the pile elements so that the overlapping arrangement of
35 nebs 4n and 1lh remains for example, as discussed



pile yarn T11 will nove behind the backs of all those WO 98/ 30742

PCT/ EPO8/WO0M8/307424- pile elements 11/11 remai ning in vert ipcayEPOS/0087Y O
posi tion.
with an'internediate jack- 4, with neb 4marranged in a recess of the pile
el enent 11. The internediate jacks 4 aregﬁgtuated collectively by butt

or individually fromcontrol jacks 5 whi

butts

illustrates
the hori zont:

Referring to Fig. 28a and 28b the pile elenent 11 is 5 |inked

are arranged and acting Wwi

5a and b5b corresponding to the 10 foregoi ng enbodi nent. Th
nebs 11h and 11k of the pile elenment 11 cooperate with the neb 4n on the
i nt er nedi at epravhotslyespeori vepile w tdlemanit ng afEXh. ith FFdg.30 28.
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action unaffected by the previous actions.

Simultaneously with the retraction of the pile elements
which have engaged the second pile yarn T12, the control
jacks 5 are reset and divided for engaging a third pile
yarn T13. The pile yarn T13 is fed immediately prior to
the retraction of the needles N at positibn IXXX in Figqg.
30 so that the pile yarn T13 is quickly engaged by the
needle hooks and controlled towards the dial.

The pile forming and knitting action is illustrated in
detail corresponding to section XXX, in Fig. 30, in Fig.
35a where the needles and pile elements are shown from
the top, and in Fig. 35b where the same portion is shown
from the front. Additional side views of needles N13 to
N16, that are cooperating with the pile elements, are
shown in Fig. 36 to 39. -

- According to track TA/3 selected control jacks 5 with the

cooperating intermediate jacks 4 and pile elements 11/1II
are raised from their idle position to an engaging
position as illustrated by pile element 11/3 in Fig. 35a,
35b and 36. By this movement the second pile yarn T12 is
arranged on the back of raised pile element 11/3 and will
stay on the back of pile element 11/3 for a distance or
space of preferably up to three needle positions. If the
pile elements are provided to alternatively engage the
second (T12) and third (T13) pile yarns, the second pile
yarn T12 is arranged in a wave-like manner as described

t he

enent



30 tracks 11Ta, 1171, 11T2 and 11T3. The track of the butts 4b of the

i nter medivpdosh@ax 4 is shown in the tracks T4, T4a, T4/l , ddf/gpsaivdoTrsd/ 3.
The butts 5a of the control jacks 5 are noving according 35 to tracks TA,
TA/'1, TA/2 and TA/ 3, corresponding to an WO 98/ 30742

PCT/ EP98/ 00077 -25 - opposite dlsp05|t|ﬁggof the butts 5b which are noving
according to tracks TB and TBa. Full on tracks TA or TB represent
projecting butts, dash lines representing depressed butts which are noving
indirectly by novenents 5 actuated on the other butt or frombutt 4b of the

I nt er nedi at e; hacgagl,_g,r_ae emmilﬁéﬂgs pr@&:@sallug’traﬁéﬂs in ersiefli m@at
starts |dent|caII E g K gscrlbed Réocess The needl es 10 are
raised to thEeEPQEFFHS ¥o Pthﬁ aRd1h&2PP ELd| enents are retracted to

tensi oni ng the p|Ie | oops” (conpare Fig. 10). Thereafter, the needles are

tracted t ¢
Cutting. post FRofTEc S et fre *By 19 et Bfight eﬁﬁem? FlEetob3ad h’%ﬁby to
the end & t®élcand sgcemd @il amgrn €12 @ra 2y éghﬂ:ﬂmf Fetriassed dfom

Si mul t aneousLy f81bNe Ykt BigmdntsOn1Vae apaNt N9l idCS R 5D\ et :md
di vided. A cam a t| g nom1on butts S5b will 20 retract "al so i'nt er medi at e

jack 4 and taedc@®lesionbhaf fHhee E@re?ﬁ%tllcin? 0%%n Rigiee ¥3%Rt 147 &%or di ng
to the trackgng BgedT %Qelje'ﬂaantéhﬁ/ﬁ'llvﬁﬂl Fpa@@akstnf thee neidda o s 11
are arrangedoggrhgggvgg éggts (ﬁk Y retracted pile elements as is
10 shown for pile element 11/5 in Fig. 35b. Also, yarn
portions by pile yarn T12 not engaged from pile elements
will pass with the needle hooks overhead of pile elements

which have engaged the first pile yarn T1l.

15 When the needle hooks have retracted towards the dial and
passed the pile elements, the pile elements with the
first pile yarn T1l (pile element 11/6 in Fig. 35a, 35b
and 38) are pivoted back into a vertical position by cam
Cp (Fig. 40, 41, 42) and are supported by an outward

20 movement of the cutting elements (see track Tpl in Fig.
30). Simultaneously, the pile elements which have not
engaged the third pile yarn T13 are raised by the butts
of the pile elements 11, so that pile forming is realized
along the longitudinal axis of the needles to perform a

25 correct or regular plating.

It 1is self-evident from the first embodiment that the
pile elements can also be retracted for pile forming by
which a reverse plating will result. (see Fig. 8b)

30 '
The movement of pivoted or rocked pile elements which
have engaged the first pile yarn back to a vertical
position is illustrated in Fig. 40 to 43.



the needles N (Fig. 31) while the other pile elenments 11 25 are controlled
or | ockewo 98/3@742cedi ng position (track 11T1) to engage a fpomErgsiober7yarn
T11 which is fed in position XXVI of Fig. 30 and shown also in Fig. 31.
After feeding yarn T1ll the raised pile elenments 11 are 30 retracted on
butts 4b to an internediate position according to tracks T4/1 and
11T1. By this action, as well as in the2Poregoing retraction of all pile

el enents mssing the first pile yarn T11 (e.g. 11/11, the nebs 11h of the
pile element and nebs 4n of the internediate jacks 35 4 renmin separated

fromone anqgther and_therefo ot 9 4 th 11Tl
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holding cam Ch (Fig. 40, 41), cooperating with neb 11k
10 (Fig. 41).

Simultaneously with the raising of previously retracted
pile elements 11/I and 11/II by raising cam C1, shown in
Fig. 41, 42 acting on butt 4b, as a presser cam Cp will
15 act on the protruding parts of the pivoted pile elements
'~ 11/1 (Figs. 40-42), so that they are rocked back into a
vertical position when the stitch forming action is
" initiated in which all pile elements 11 are controlled by
cam Cg (Fig. 43).
20
From the description of all embodiments above it is
obvious that the éresent invention provides an excellent
approach for manufacturing velour-type fabrics by
- association of the proposals for severing pile loops
25 according to EP-A2-0 082 538, resp. US A2 4,592,212 and
German patent application 195 18 430.4.

Nevertheless pile fabrics with regular loop structure can
also be manufactured. This is realized by additional use
30 of well known proposals.

As known from different methods, looped pile fabrics
according to the invention are realized by arranging a
latch on the above described pile elements. The latches
35 are opened on the beginning of a knitting cycle and



conpression of the cutting elenments 2 against the pile elements 11 pivots
the pil e oo 4$ 11 which have 20 engaged the first pi 1, _
and mhicgﬁbgggﬁ not controlled at this time in a vertical gggy??@% y the .
over | appi ng nebs 11h and 4n, also towards to the dial (e.g. pile elenment
11/1 in Fig. 28a), so that the first pile yarn T1l can nove unaffected to
the pile formng and 25 knitting acti on 3kt ween upright and pivoted pile
el enents (Fig. 32). Subsequently predeterm ned pile elenents 11/11 raised
by a camacting on butts 5a according to tracks TA/2, T4/2 30 and 11T2 into

a feeding position osition LL.i I g... 30 fi.er. feedi d
pile yarn Tl‘?‘?*—?@fégﬁ) i?kﬁ?e@éhéb&?ﬁ% %88%ﬁ%1n2%31e2 res eﬁ?@%&%ti’%? gd
t:) an‘inter rﬁmﬁ.@é&hpﬁhét pidebyocopsararetchepvadt frobutthe Ddtales Fangi | e
el ements so t t L ' f [
For - oxaml o, s Heot £5rEAgE: BRI R, B35 S Tentined, M 1SN fbIP! LRAI NS
PCT/ EP98/ 0005Yeargd fremi the| pilpoelepenss (@odeontfor emnanple n German 28,

Addi tiongl Iy a{@ﬁthﬂﬁgiﬂgaeggth7wbulzgggqr neb 11k of the pile elenents
11/11 which have not~engaged the first pi'lle yarn T1ll (see Fig. 29). As

illustrated in Figs. 29 5 and 34 the first and second pile yarns T11, Ti12

are separ at efly aRGo3d) gaYetionhhe fiowéhény @ phee gl edeachiten for
unaffected b the_géeV|p % ctions., Sigultaneously w.,t.h the retractiﬁn of
E&i h

the pile el entPREL eftfagtl tFePLe SRR & nUFE2, PHR

control elements with hooks positioned toward the dial, for

10 example, as proposed in TUS-Patent 4,043,151. For

realization of the present invention such elements must

be modified and improved as described in the following
embodiments. '

15 As illustrated in the  simplified cross-section of a
circular knitting machine in Fig. 44 hooked pile elements
21 are arranged in the cylinder C. As shown by pile

" elements 21, the pile forming hooks are characterized by

a peak 21p advanced on staggered towards the dial in

20 relationship to the inner arc of the hook to support the
dividing and control of the pile yarns and by an inclined
positioning ledge 21s that slopes away from the dial and
extends from the peak 21p opposite to the hook opening.
The pile elements 21 have on their inner side, facing the

25 file, a recess 'R cooperating with a neb 22n of
intermediate 3jacks 22, which can actuate the pile
elements in a longitudinal direction in association with
a selection arrangement analogous to the illustration and
description of the previous embodiment.

30
The complete arrangement of pile elements 21,
-intermediate jacks 22 and control jacks, similar to 5 in
Fig. 28b, is collectively controllable by butt 21b of the
pile element which is additionally pivotable by butt 21d

35 when cooperating with a presser cam PC.



jacks 5 are reset and divided for engaging a third pile yarn T13. The pile
yarn T13we9s/a0342 mredi ately prior to the retraction of thepormbosieooly at
position I XXX in Fig. 30 so that the pile yarn T13 is quickly engaged by -
the 15 needl e hooks and controlled towards the dial. The pile form ng and
knitting action is illustrated in detail,,corresponding to section XXX, in
Fig. 30, in Fig. 35a where the needles'éﬂd pile elements are shown from 20
the top, and in Fig. 35b where the sane portion is shown fromthe front.
Addi tional side views of needles N13 to N16, that are cooperating with the
pile elenents, are shown in Fig. 36 to 39. 25 According to track TA/ 3

sel ected control %

acks 5 wth coQ | ' Late | 4 1
el enents 15/ PEXRAFERED rgrﬁ [ﬁ'ﬁrngg{ig&%gg L%‘?}r?gg%% g‘#ﬁ%&%& p%@?t !Dl)ne
as illustr ﬁt]mii_wi:ggl a dawplatd 1t0ureeFiig 38sompilished 36n By manrer
novenent the secon [ ' 3 Radio P i sed
pile el errentaria(la"lc%’g%lh% %{Mglf\'{ﬁé?agé%ﬁk? Hggbggg g@ gSi %%eﬁt%ﬁsent 11%“%@5‘:

di stancesor space of preferably up to three needle positions. If the pile

el enents ar rpyj.ded et t ?? Lygl t hee s TR2)ar@h hrd
(T13) pile 3%?n§¥bfhgssggg%dg% .%kég *?ggﬂa%%f IS aﬁ%gﬁggﬁ ﬂ1%1végé??ike
manner as deskemerbs 2lwgogs/lgpiigping a plain course with pile loops

P 750 00K Lyt eorbpd e (a1 lugiatad, Inberl g
the first piteeghes N mobe arong t bk tn® il LR Phish€ TR Lh
10 1left, while pile elements 21 move according to tracks
P21, P2la and P21b, respectively.

When the needles N are raised to a clearing position the
pile elements 21 are arranged in an idle position.

15 Immediately with the clearing of the stitches from the
latches a stretching out of the previous knitted pile
loops can be realized. Simultaneously with this action
the control. jacks are reset and divided.

20 The needles N are now retracted to a feeding position and
all those pile elements 21 predetermined or selected to
engage one of the two pile yarns are raised to a feeding
position as indicated in Fig. 45 as position Fl in which
pile yarn T21 is fed (Fig. 46).

25
Prior to the feeding position of T21 the control jacks of
the raised pile elements and the raised intermediate
jacks, are divided so that predetermined pile elements 21
' for engaging the first pile yarn T21 are retracted along

30 path P2la to an intermediate position as shown in Fig.
44. The upper end of the remaining pile elements 2lr are
simultaneously pivoted or rocked outward away from the
dial by the action of presser cam PC operation on butts
21d (Fig. 44).

35



5 T11 and second pile yarn T12 are slightly retracted (for exanple, pile
el-ement s woloserag 11/5 in Fig. 35b, 36, 37, and 38) so tha C&Hﬁﬁ#ﬁb
portions of pile yarn T13 not engaged by pile elenents will pass wth the .
needl e hooks overhead of these slightly retracted pile elenents as is 10
shown for pile elenent 11/5 in Fig. 35b. Also, yarn portions by pile yarn
T12 not engaged frompile elenments will-3ass with the needl e hooks overhead
of pile elenents which have engaged the first pile yarn T11l. 15 Wen the
needl e hooks have retracted towards the dial and passed the pile el enents,

h i1 I ith the.fi ' .G R . | I g.
355, '35 anchaayiat B8 Fhoted nack 1T oSachnt b ot PR, st ARt g

40, 41, 42) thed pivose@port edckgdapidet edenedts 2dvan@ernsspdmsling tiag

el ement s (segoLapky Thka! N Grs 20) .05 MUANERHSLY. 4118, PiiRedd RS

whi ch have engage he third pile yarn 113 are raised b ts of
the pile el cabaments aye tratracteds oprafenableabyz rtdiondlbhd track

| ongi t udighal paxhsipfrilhe 08§l €8 hA RAEESMENAate po¥itd®n Qs IHBHAlin
plating. 1t is self-evident fromthe first, enbodi nent that, .the pile
el ements canfa¥so%Be P@tF&é@é&rﬁ&eqﬂqn?Q%ﬁqﬁY@Fb?eﬁﬂpghpélﬁb@@&ﬂa%ﬁ%ﬂing

V\1 I resuu{ iéSﬁerEé@.tlgyb)ax&&xﬂm n@yethst balcks vof etdher pidek esl gndrets
el ement s [ ve.engaged the first pile ya back_t Vel C ition
ot i ) DASERCSR gl LY, R s "BEfo ! faa ¥ Uit
PCT/ EP98/ 000§ exactly separated from the second pile yarn T22 by the

10 pivotal movement of the predetermined pile elements 21r.

Following the positioning of the pile elements with the

second pile yarn T22 the knitting and pile forming action

according to section K in Fig. 45 is ‘initiated by

'15 retracting the needles N into the dial (Fig. 49). Thereby

the pivoted position of pile elements 21r with the second

pile yarn T22 is nullified, that is the pivoted pile

element 21r is rocked back to a vertical condition to a

~ pile element 21 position (Fig. 50),' and a slight

20 retraction of the pile elements 21 will assure that yarn

portions of pile jarn T22, designated to knit a regular

ground fabric portion, can pass overhead of the pile

elements 21 controlling the first pile yarn T21 (as is

- demonstrated in Fig. 51). In cooperation with the stitch

25 forming the pile loops alternatively from one of the pile
' yarns T2l resp. T22 are drawn out (Fig. 52).

The pile elements can be actuated in the pile forming
process according to various requirements in different
30 variations.

When the length of the 1loops is__adjusted by the
retraction of the pile elements 21 on butts 21lb, or
comparable butts on the intermediate jacks, the position
35 of the retracting cam will specify a uniform loop length.



-29- The retracting of pile element 11/1 along path 11T1 respectlvely
whi ch engwyeeB/aoee first pile yarn T1ll in section XXX of Flgr

realized by retracting cam Cr, acting on the protruding | edge 1Ir o?
pile 5 element (Fig. 29). Pile elenents 11/11, which have eng

t he second

pile yarn T12 or will mss all pile yarns, are retracted b

butts 5b (Fig. 30) via path Tbmin Fig3330. They are controlled in ve
position by holding cam-Ch (Fig. 40, 41), cooperating with neb 11k 10

(Fig. 41).

Si mul taneously with the raising of previously retracted p
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description of all enbodi nents above it is obvious that the present
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15

According to the above description the selection of the
pile elements for retracting pile elements with a first
pile yarn T21 will remain also for the loop forming
action. With a different position of the retracting cams
acting on the butts 5a or 5b of the control jacks 5 the
loop length of each loop yarn is individually adjustable.

If different loop 1lengths from both pile yarns are

20

25

30

35

requested subsequent to the retraction of pile elements
with the first pile yarhf21, the control jacks must be
reset and divided according to the predetermined length
of the loops, which are realized by the different
position of the retracting cams acting on the butts of
the control jacks.

An alternative to the foregoing described embodiment is
illustrated in the arrangement of pile elements and
intermediate jacks in Fig. 53 and their movements
according to Fig. 54.

|l e

Adjacent to a hooked portion 31h of the lower end of pile'

elements 31 a recess is formed in which a hooked portion
32h of an intermediate jack 32 can be located. The neb
32n of the intermediate jack 32 is acting in an enlarged
recess of the pile element 31, which can be actuated on



| at ch on the above described pile elenments. The | atches 35 are.opened on
t he begi vpowg3mhz a knitting cycle and WO 98/ 30742 . PCT/EPS: 77
PCT/ EP98/ 00077 -30- thereafter in an additional section the 6ETe el enent s
are raised, the pile |loops are cleared fromthe | atches and, after
retraction of the pile elenents, the pile |oops are cleared fromthe pile
el ements (note, for exanple, German 5-Phtent Application 27 04 295). To
avoi d additional nmovenent of the pile elenents for clearing pile loops it
is al so possible to use pile elenents with hooks positioned toward the

dial, for ég» e | - t %?g%- el
realizati O#Qlé:ft %;(?ﬁpfaé%% |%€%§F€gnﬂgﬁ{éﬁ g?éne%tegpﬁu%ﬁb e rr]tgl)lﬁ1 f“lné‘éﬁand

i mproved aa desesserdcam tafe desroibed dmookheredoregedngasembedimentited in
t he sinpl%@ﬁa}e.cross-section of a circular knitting machine in Fig. 44
hooked pile elenments 21 are arranged in the cylinder C. As shown by pile

el ements 21, the pile form ng hooks are characterized by a peak 21p

advancegl ofrhy agaeiEh f&WaGPeméhes doal tha 20terplediiades arks Iheandner arc
o 1 o0l SHIRGIDe o, oo aRgEgiheol B P! e ALgRoARY by o
fromthe pemcadfiingpposi Fégto28he ek wpeighty. pihe gillemesitenedk sagd have
T oe "o YeldCERRLEegR ShELE, inBerhieiste Bacipney uhes i Lh
a feeding position (illustrated in Fig. 53 in dashed
10 1lines). Prior to the feeding of a first pile yarn T31
these elements are pivoted or rocked by a presser cam
acting on butts 31d (track P3la Fig. 54) to position 31r
prior to the retracting of the intermediate jacks, so
that the hooks 32h of the intermediate jacks will hook
15 into the depressed hook portion 31h of pile elements 31lr
which are then .retracted in this disposition, as
illustrated in Fig. 53 in full lines, by the intermediate
jacks.

20 Fig. 54 illustrates the movements of pile elements and
needles for knitting-a course of looped pile fabric with
two pile yarns T31 and T32. Track Tn for the needles is
identical with the needle movement in the foregoing
embodiment set forth with reference to Fig. 45. When the

25 needles are raised to the clearing position the pile
elements 31 are retracted according track P31 for
tensioning the previous knitted pile loops. Thereafter,
pile elements 31 are raised to an idle position
simultaneously with the retracting of the needles N to a

30 feeding position. Previously, the control jacks 5 will
have been reset and divided so that according to track
P3la selected pile elements are raised to a feeding
position.



elenents in a‘longitudinal direction in association with a selection

arr angeneWO W@¥43gous to the illustration and descripti on @®CIVERSS08037i OusS
enbodi ment. 30 The conpl ete ar r angenent of pile el enent s 21,

i ntermedi ate jacks 22 and-control jacks, simlar to 5 in Fig. 28b, is
collectively controllable by butt 21b _gf the pile elenent which is
additionally pivotable by butt 21d 35 'when cooperating with a presser cam
PC. WD.98/ 30742 PCT/ EP98/ 00077
-31- The arrangenent of the needles N and their novenent for knitting a
conpl et e c@imel tanemeshy) | £hed raisingnselemtaldgpidet csldmentiesaxiebed for

t he previous,; enbodi t n ,Ei:Q+ 4 L e e needl es N
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al ternati vethat ratn poeipioe Filng ifdrsit] pddeatywarn Thel ndedfed Nondhe al ong
track Tn, fﬁﬁme&g pigbt cignhe sl 1Lt fpighi 58 )Ri s ehegePiped! AHGR
according to tracks P21, P2la and P21b, respectively. Wien the needles N
are rai Sed $8e a Rdil@ar PAGUBBERt | oFFt ML L | ESBReRent® 28her PiFQERYe®S n an

idl e positighekd® | poditiic y whieh t heheyearang ofréteastédcheso fram the

| at ches a sjretchi out of .the preyvious knitted pile |ogps_can be
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hook portions 31h as explained above.
10 "
Prior to the retraction of the raised pPile elements 3lr;
the control jacks remaining in an idle position may
additionally be divided so that all or a part of the
cooperating pile elements 31 are raised according to
15 track 31b in Fig. 54. It is obvious from Fig. 55 that
pile yvarn T31 is shifted from the backs of the raising
pile elements 31 into the hooks of the retracting pile
elements 31lr (Fig.56).

20 When the pile elements 31, moved adcording to track 31b,
are in feeding position a second pile yarn T32 is fed
into the hooks of such-pile'elements 31 in position F12
of Fig. 54. The raised pile elements 31 will control
further on the pile yarn T31 on their backs in the hooks

25 of pile elements 31r (Fig. 56). Thereafter, pile elements
31 are retracted to an intermediate position (analogous
to Fig. 48) and the knitting and pile forming action is
initiated as described in the foregoing embodiment (Fig.
49 to 52). Thereby the pivoted position of pile elements

30 31r is nullified, that is they return to an unrocked or
vertical position, by an adequate raising of the
intermediate jacks 32.



all those pile elements 21 predeternined or selected to engage one of the

t wo p||e'gnxmumnuze raised to a feeding position as indicat egrbolipghrr 45 as
position F1 in which pile yarn T21 is fed (Fig. 46). 25 Prior to the
feeding position of T21 the control jacks of the raised pile elenents and
the raised internedi ate jacks, are divided so that predeterm ned pile

el ements 21 for engaging the first plrésyarn T21 are retracted al ong 30
path P2la to an internediate position as shown in Fig. 44. The upper end of
the remaining pile elements 21r are sinultaneously pivoted or rocked

out ward awe,d r gy Ehh&%cdﬂ@u% b&e ﬁsbgons@éu@wﬁé@r £ Per’y apliea on
butts 21d (ki g. 44)

PCT/ EP98/ O0@ERS 398 m’?ﬁjitUhFPg the; baths&mhpAinents afdgseribed fed to

the pivot eghaForeP @RS foime et ér2lrhigoisespondtpatba@ PASFEGOB7.F2 in
Fig. 45, whereafter also these pile elenents are retracted, preferably

by butts 21b (track 5 P21b in Fig. 45), to an internediate position as
shown ig Fim ﬂsamﬁei ld uzbopedad giles eifabi:lﬂe secchnd thirke ygiYe T¥arns

correctly ar t he cks of t el.epent.s
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second pil els)/alhlifﬁﬁrbyedhe.mm‘lgu v6t3allampmndedf vihergimedeber piided pile
el ements 2Hyenfild SW3R9 418 BRFbERBALNDOT rbBReR | £ € TEHhSa ik h ahlle

front position by an adequate arrangement of the fulcrum.
10 _
The knitting process as shown in Fig. 57 starts with the
raising of the needles N according to track Tn into a
clearing position in which the pile elements are
cooperatively retracted to tension the previous knitted
15 pile loops (track P41l). Simultaneously, a selection is
performed so that predetermined pile elements are raised
and pivoted or rocked to a front position according to
track P4la. At position F21 in Fig. 57 the first pile
vyarn T41 is fed to the relevant pile elements.
20 Thereafter, the intermediate jacks are retracted so that
they will hook into the rocked pile elements (analogous
to Fig. 53) and will position the cooperating pile
elements with pile yarn T41 in an .intermediate position.

25 Simultaneously, those unrocked or vertically positioned
pile elements remaining in an idle position are raised to
a feeding position or a selected part of such pile
elements 1if a dividing is desired and will include all
pile elements that engage the second or third pile yarn
30 (T42, T43), respectively. To these raised pile elements,
at position F22 in Fig. 57, the second pile yarn T42 is
N fed. A further selection will assure that only
- predetermined pile elements, provided for looping the
second pile yarn T42, are retracted with the pile yarn

35 T42 to an intermediate position according to track P4lb.



second pile yarn T22 the knitting and pile form ng action according to
section KvoesBom2 45 is initiated by 15 retracting the nepghrmpodiogonto t he
dial (Fig. 49). Thereby the pivoted position of pile elenents 21r with the -
second pile yarn T22 is nullified, that is the pivoted pile elenent 21r is
rocked back to a vertical condition to 9 pile elenment 21 position (Fig.

50), and a slight 20 retraction of t hed pile elements 21 will assure that
yarn portions of pile yarn T22, designated to knit a regular ground fabric
portion, can pass overhead of the pile elenments 21 controlling the first
pile yarn T21 (as is denonstrated in Fig. 51). In cooperation with the
stitch 25 formng the pile | oops alternatlvelé fromone_of the ? lLe yarns

T21 resp. PR the §aB&n tdMe @FiRFesS8T AR AL Sfnt sPESRSHE ated in

the pile f(Hf“rEhé"CEﬁiécﬁﬁaorﬁing t @lamehbss remaindmgnt $ni n feiekfiamgent 30
vari ations. Wen, t

th te f
the pile eﬂRﬁﬁ&ﬁ%°?leﬁfbﬂfY§ Zﬁﬁer%?ﬁpgﬂ%arag EZ ?Fgégkgfhe%&%?géﬁgglgte
j acks, she wsr.fa@n BA1lof inte raemeabm:mgmd\n p¢sspe@nf §nawhichothe oop
| engt h. UT‘S%J [ 391d2yREN EP§8£%0%7 s Hieic208q vht! pBIRRGRN fr23

si mul t aneo ofm ng dction a presser pi vot the
pile el emenin faga pﬁ'bdeSBbﬁﬁqtéénf-éUkeGhﬁﬁﬁ tPdhe ?lﬁi‘@lﬁ-ﬁ r 8EBi AISF the

pile el emenfg videtfer609RC i AtbPHediate position and the looping and

knitting action is initiated in the same way as described
10 before. '

It will be clearly seen from all the described
embodiments set out herein that the highest capacity in
manufacturing pile fabrics according to the present

15 invention is obtained when all needles in the dial are
uniformly actuated for knitting.

‘It will be obvious to those persons skilled in the art
that divergent to the described embodiments the pile

20 yarns can be also be engaged by predetermined needles,
preferably alternating, for example analogous to relevant
proposals referred in the introduction of the present
application.

25 As is generally known, it is necessary to arrange at
least two groups of needles and to manipulate the groups
of needles relative to one another according to a
predetermined sequenée of knitting stations.

30 If the pile yarns are knitted from predetermined
(alternate) needles to stitches, the movement of the
needles will be identical to the referred embodiments.

As is known in the art an inlaid structure of the pile
35 vyarns is obtained by raising the engaging needles to the



I nternmedi ate and contr ol jacks enables in addition to the alternate pile

form ng WWw@osdone Pil e yarns, for exanple T21 and T22 the aggpgbéiabrof the
pile loops to two different |engths. 10 According to the above description:

the selection of the pile elenents for retracting pile elements with a
first pile yarn T21 will remain also for the |loop formng action.” Wth a
different position of the retracting c¢d88s 15 acting on the butts 5a or 5b
of the control jacks 5 the |oop length of each |oop yarn is individually
adjustable. If different loop lengths from both pile yarns are

request ed e e & ragt il 0 first
pile yarn 3#‘%% &%beééon c?%‘l hﬁs%%% i P'a%g%frlggét %adra] glg gyggr ﬁgeto t he
pr edet er i e thendieedsing mosadbw Jv'mlfehﬁ eﬁr@b?@amea*éa b?hﬁweferﬁf:erl@nt

posi tion ofedi&-dsat r a6t Iﬂma c f@vﬁﬁﬁs N@mddierits | Swhlent Nehs Omfedl dsacks.

25 An alternatlve to.the i_bed enbodj t I trated
the arrangd@sit k8 e&n?%ﬁ§$€ % ggﬁﬁ ﬁ? (iﬁégigﬁﬁgr:%skﬁ gagg%gﬁd a

their ngvepits mﬁ9ortd1mgnte@dazeg & &ﬁlééjdaceot aotackoodmd feexding) 31h
portton 37PaAoH Betheidte FamAta; B, et oaPLREohe WIS 30T e
i nt er medi atprgcrds ,32 ascarding i rtoan ane argéd 3He r cembedimenhe, pi lis
el ement 31, WY Gh&PD PhePSLPELEY QR additional knitting process is
required to knit a ground fabric from at least a ground
10 yarn. If the bed supporting the needles is additionally
equipped with sinkers (according to German Patent
Publication No. 27 04 295) all needles can be raised to a
clearing position and will knit a complete course,
otherwise the alternative needles suspended from the
15 previoué pile forming process are raised and after
knitting stitches the floats, overlapping the tuck
stitches of the pile yarns, will prevent the pile yarns
from moving subsequently with the raising of the needles.

20 With the exception of the embodiments in which the pile
loops are severed in the knitting machine (Fig. 6 to 43),
in which the needles must be arranged in a dial and the
pile elements in a cylinder, the arrangement of the
needles and pile elements can be alternative in one of

25 the two cooperating beds for knitting looped structures.
If the needles are supported in a cylinder and the pile
elements in the dial an additional adjustment of the pile
length is enabled by‘alteration of the space between dial
and cylinder.

30
An impression of such an arrangement is made by turning
the drawings of Fig. 44, 46 to_ 53 and 55, 56 clockwise
for 90°.



WO 98/30742 : PCT/ EP98/ 00077 -34 -
butts 31W9mpn4ﬁot ed by butts 31d when cooperating wth a prIE8beEa™M as
.described in the foregoing enbodi mrent before. 5 The sel ective novenents of -
the internediate jacks 32-and pile elements 31 are controlled from an
arrangenment according to Fig. 28b. The, ig)l’l ght pile elenents 31 are raised
selectively fromtheir internediate jac s 32 into a feeding position
(illustrated in Fig. 53 in dashed 10 lines). Prior to the feeding of a
first pile yarn T31 these elenents are pivoted or rocked by a presser cam
acting on Miiike 3dke (inwehtPd8hahBsgbelh) descpddiad amadmnqned:bionowith
retracting he_i.nt e

i nt er nedi at‘g‘]a%c§§e ﬁé%éjﬁgi)&]cﬁﬁ%?ge%%gt ggérrglsésegﬂ ooo |%%P§i|§|lof

pi | e el enemnd 3prefieraed grbodipents et riéictie%i tion behmdemssqm tthat as
Il Tustratedyd Hifremdidd iy | nbltneeo ha/eth&mreeea n%@ ai;ﬁel 3§ksc188eal 9-

54 illustrates tlhe novenent s of el emrents and needl es for ﬁnlttl ng a
course 8f |YBPRYIMENESs Y Rt l’fhﬁ/\oc‘b‘i‘Péa%r ndsr3intandedo torr@exern for
tPﬂe) geedl es‘raﬁmﬂl@nth Iﬁﬁ&ﬁmbhtibﬁsneedhg rm\eaﬁﬁnialéhﬁ he éﬁf&ﬂ@éxggnts
enbodi nent set with reference.to Fi nee are
rai sed to th&® %:‘I"S% E)lbjs?tltglr? %Qlﬁrll e %’il%mﬁﬁ%p%l agp t?’?tri%?%

accordi ng tekhaim$31 for tensioning the previous knitted pile |oops.
Thereafter, pile elenents 31 are raised to an idle position simultaneously
with the retracti ng of the needles Nto a 30 feeding position. Previously,
the codOrol jacks 5 will
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have been reset and divided so that according to track P3la selected pile
el-ement s wp9gpegsed to a feeding position. WO 98/ 30742 peT/EP9IS/00077

PCT/ EP98/ 00077 -35- Sinmultaneously, the raising selected pile elenents are
pi voted or rocked (with their upper ends) outward, so that at position F11
a first pile yarn T31 is fed to the plvooed pile elenents 31r (Fig. 55). As
described above 5 the pile elenents Wll remain 1n the plvoted or

rocked position when they are retracted m m

position without the support of a presser cam si nce”m“' ml“l ﬁmmal n
hooked with the depressed hook portions 31h as expl ai'netl above. *10*Prior to
the retraction of the raised_pile elenments 31r, the control jacks renaining
in an‘idl e pHEAL; &8 Fﬁﬁlgﬁﬁ'ggdnally be divided so that all or a part of

t he cooperati ng pile elenents 31 are raised according to 15 track 31b in

ks ot tholsa oK BHSCREATHENS. Aol BALobEXALD cTikslel Hirbd 1ot Lhe

backs of the rais e enment’s kso the r tractlng pile
el enents 81r (Fi gas6) .leasthehwehe Pile cvamst s forming edPideor di9RPS o

track 31b, are 'na&%@%a&m@i bR SeseN8chblieonel bf32aig hed Jadsx t he

hooks of such pile elenents in _position F12 of F|g 54. The r sed pile
el ements 31 will &WAt rRI1e uYPHBﬁ RetRe Fhey malefsiten ‘Tbr?tﬁrl'f Bilc" £h the
hooks said pile yarns are meshed together, so that the
pile yarns are also incorporated in the course when
10 they are excluded from pile forming. '
2. The knitted pile fabric according to claim 1,

wherein the said at least two pile yarns of a course
are meshed into the fabric by knitting stitches in
15 all wales. '

3. The knitted pile fabric according to claim 1,
wherein the pile yarns are meshed into the fabric by
knitting stitches in alternate wales.

20 '

4. The knitted pile fabric according to claim 1, 2 or
3, wherein in an alternating manner at least one of
said at least two pile yarns is formed into regular
sinker loops when the other of said at 1least two

25 pile yarns is formed into pile loops. '

5. The knitted pile fabric according to claim 1, 2 or
3, wherein said at least two pile yarns are
collectively knit to form regular sinker loops (SL)

30 in predetermined wales.

6. The knitted pile fabric according to claim 1,
wherein said at least two pile yarns are tucked into
. alternate wales of the fabric.
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25 of pile elenents 31r (Fig. 56). Thereafter, pile elenents 31 are

retract ewQ9s/30042 nt er medi ate position (anal ogous to Fig. .4BCTERSS/A0NTT
knitting and pile formng action is initiated as described in the foreg0| ng
enbodi ment (Fig. 49 to 52).

30 31r is nullified, that is they return 4o an unr ock | cal
position, by an adequate raising of the internedi ate ﬂﬂ&g’i’”ﬂ
nt

98/ 30742 PCT/
manuf acturing of loop structures fromthree pile yarns is perfornmed when
t he both enbodi nents descri bed before are joint together. This is

II1ustrated pn Fi goalgem thled eﬁilé efabfpepsécaraﬁnt;al%l elwltnh ¢ hrescidsd e

yarns: pr|n0|pally an arrangenent needl es and "e el ements as
illustrated in Fi g-n°§-3141§‘$r%vl?%l"e%l HRREEF nkphE EFP@ grompsk yarnsy e
pi votabl e or rocked into a nediumand front position by an adequate

arrangenent of the fulcrum ttin ess as shown in Fig. 57
starts with 8he r Fh§ ﬁij“tﬁt?‘ﬁ ﬂ%df& gEgPH A9t & FaAd™r i"m%:edm
cl earing positiongagidwi ghotihd piyarmd en@rés &kndtcoopretat i geliychelsr acired to
tension the previaq knitted pile loops (track P41). Simultaneously, a

‘selection is perf nare h"é?f%?édet ermned pile elenents are raised and
pi voted or rocked to a front position according to track P4la. At position

F21 in Fig. 57 thed nalitidd Yo £dBlic 8ccbPHinkOtol B9 aine! P\dMEre | €

el enent s.
10 said ground yarns are knit into stitches in all

wales.

10. The knit-_ted pile fabric according to claim 8 or 9
wherein said base fabric further includes pile
15 forming yarns.

11. A method for manufacturing a knitted pile fabric on
a circular knitting machine which can sever pile
loops and includes a circle of movable knitting
20 needles each having a yarn engaging hook, a circle
of pile elements each having a yarn engaging hook
and a cutting ledge spaced from the pile element
hook and a yarn supporting surface therebetween, the
pile elements being movable transversely of and
25 between the needles and a circle of cutting elements .
each including a cutting ledge cooperating with a
cutt‘:ing ledge on the pile elements by a transverse
movement of the cutting elemen.ts relative to the
pile elements for severing the pile loops, said
30 method comprising the steps:

a) actuating all pile elements to a cutting position
and moving the cutting elements between the pile
elements to and from a cutting position;

35
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20 Thereafter, the internediate jacks are retracted so that they wll hook
into the“kﬂﬁﬁmhﬂnle el enents (anal ogous to Fig. 53) and Wdymigmedryon the
cooperating pile elenents with pile yarn T41 in an internedi ate position. -
25 Simltaneously, those unrocked or vertically positioned pile elenents
remaining in an idle position are raised,fo a feeding position or

sel ected part of such pile elenents if 2481 vi di ng is d Iﬂlm Lumluul
include all pile elenents that engage the second or th

(T42, T43), respectively. To these raised pile el enents’ p05|t| n ¥22'in
Fig. 57, the second pile yarn T42 is fed A further selectlon wi ||

assure that onlg_pre eter.n ne enents rOV|d for I oging t he
A5a £oly ot Feaids

second pile yarn PEME8Er a Eine ﬁ ° 142

i nt ermedi ate positiopoadtdpdi;ng to track P41b. WO 98/30742

PCT/ EP98/ 00077 -37- At the same time a presser camacting on a presser butt
of the unrocked pile elements remaining in feeding position will pivot or

rock thede pile etpneatvatdagr dipkpdeterningdk Ppide ntelementis umtcockad

position in which thgebBihg Rds3 M ahtd tﬁefeémaamh@d'ﬁait@deﬁém@ﬂégt'On
F23 in Fig. 57. Subsequent!e_\gﬁ_!r these pile elenents are also retracted to an

i ntermedi at e positi oh®aff elBBSPFQOQn&nﬁh@ﬁﬁqﬁ?Quﬂ|QﬁF§% Phi®i¥REQ in

the same way as desctobethédO piler @lenents | posieiotledr lin aecefeediing all
the described enbodﬁggg%io%gt out herein that the highest capacity in
r

10
d) retracting the predetermined pile elements with
the first pile yarn to an intermediate position;
e) feeding a second pile yarn to the knitting
15 needles and retracting the knitting needles with

the second pile yarn; and

f) simultaneously raising selected pile elements

from an idle positioﬁ to move their hooks above

20 the hooks of the knitting needles to engage the
second pile yarn;

g) retracting the pile elements with the engaged

first pile yarn so that unengaged portions of the

25 second pile yarn can pass over such retracted
pile elements; and

h) retracting the knitting needles to a knock over
-- position and retracting the pile elements to a
30 pile forming position.
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manuf acturing pile fabrics according to the present 15 invention is

obt ai ned whosisozyd needles in the dial are uniformy actuat PCOI/EPIS/NTT t i ng.
It will be obvious to those persons skilled in the art_that .divergent -to
t he described enbodi nents.the pile 20 yagas can be al so be engaged by
predet ermi ned needl es, preferably al terng\?i ng, for exarmmlﬁ"m ;
rel evant proposals referred in the introduction of the %ﬂum’ on.
25 As is generally known, it is necessary to arrange at____’T edst “t gt oups  of

needl es and to mani pul ate the groups of needles relative to oné another
according to pred ) T Iy LtLi : | o 3 sbhgppil e
yarns are knllgt'edif ?‘%%rﬂpﬁd;%%rm neggigl}f%ﬁ%a%e qﬁgtg%}degit o stgfait);é.ﬁes_ "t he
movenent of the needtiscwiar Benitiing cwpchinencwhiels ian emﬁ%ﬁﬁg? As
is known in the afbopR | Bhal difit1ugésr & Okildea ePi bE 3hovable | kngbtanged by
rai sing the engagin eedl es to the, WD 98/ 30742 . irel

PCT/ EP98/20077 - 38€ pRaH RAVIRE h YATRJERERZING hogky 7| Fircle
substitute as theoffegdileg glEménts each hweiehbadiyaemn ssngawired oheoki and
contrast to the previous, enbodi,nents. when_.th edl es, have been raised to
their clearing pod t$Ont1%d gﬁ'g\%ﬁ bique%afﬁoﬁn?% esﬁ?]-:%dle e"éﬁ'gtrgf’égd to
a tuck or feedi ngapdsiat iyaxrnarmhppdrtingrsurfiave Hatepsisetween whthe phie
DO or 250 U Bieneheaor i cElifievBRlady Sl Van1d SoB®'diR B tween

Thereafter, an additiona rocess i -
10 the needles, and a circle of cutting elements each

having a cutting ledge cooperating with a cutting

ledge provided on the pile elements for severing the

pile loops by a transverse motion of the cutting

elements between the pile elements, said method
15 comprising the steps:

a) raising all knitting needles to a feeding
position actuating all pile elements to a cutting:
position and moving cutting elements to and from

20 a cutting position;

b) actuating selected pile elements into a feeding
position and the remainder of the pile elements
into an idle position;

25
c) feeding a first pile yarn to the selected pile:
elements arranged at the feeding position;
d) retracting the selected pile elements together
-30 with the first pile yarn into an intermediate

position and rocking the selected pile elements
together with the first pile yarn inward toward
the dial; '
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required to knit a ground fabric fromat |east a ground 10 yarn. If the bed
supportin %!} edles is additionally equi pped with si nkerﬁm& l,Ng to
Ger man Pagui J@Ilcatlon No. 27 04 295) all needles cdn be raise b@g a .

clearing position and will knit a conplete course, oth

alternative needl es suspended fromthe 15 previous pile rocess are
rai sed and after knitting stitches the fré4ts, overlapp b Mﬂi’ﬁ&m"’”m
stitches of the pile yarns, will prevent the p|Ie yarns

subsequently with the raising of the needles. 20 Wth the exceptlon of *t he
enbodi ments in which the pile |oops are severed in the knitting nmachi ne
(Fig. 6 to 43), in which the needl es nmust be arranged in a dial and_the
pile elenents in @)cypigdsg Predetarmingdnepilef alpments drommdtprre

el enents can be al tergathmeun %&e Q'fhe25 idie t §9@P@ﬁatt69 aedseéarin
knitting | ooped structures. ‘i r&) | es are;éfrﬁ% eg cyl i nder and
the pile elenents in PﬁélaﬁgpaﬂF d8eersRdl 2ad Lof Mﬁ¥&n?% BURY: h
i s enabl ed by al terat palieoblichentzaca iseidvdatolial f ey | posietiorp An '
i mpression of such an arrangenment is made by turning the draw ngs of Fig.

44, 46 to 53 and 55, 56 clockw se for 90[err]. -39- Wiile the invention
has been descrlbedf)nreamns¢nman wthe whpredetepméned: | ypidesi delenenssbe

the most practical angogeehes SOk NERYSged! sbiohd A WNdpEshopd bt

intermediate position and thereafter feeding a
10 third pile yarn to the knitting needles;

g) retracting the kﬂitting needles together with the
third pile yarn while simultaneously raising
predetermined pile elements from the idle

15 position with their hooks above +the hooks of
knitting needles. to engage the third pile yarn;

h) partially retracting the pile elements which have
engaged the first and second pile yarns so that
20 ‘unengaged portions of the second and third pile
yarns can pass over the partially retracted pile
elements; and

i) retracting the knitting needles to a knock over
25 position and the pile elements to a pile forming
position while simulﬁaneously rocking those pile
elements which have engaged the first pile yarn
outwardly away from the dial back into a vertical
position.
30
13. The method for manufacturing a pile fabric according
to claim 11 or 12 wherein the pile elements are
retracted for pile forming simultaneously to the
stitch forming action of the knitting needles.
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the invention is not to be limted to the disclosed 5 enbodinents, but on
the contraw@98/30742 i nt ended to cover various nodifications apdrapssigagenents
included within the appended cl ai ns. Clainms 1. A knitted pile fabric
conpri sing courses conposed of at |east tw pile yanms (A A2, Bl, B2; d,
C2, D1, D2; E, E2, FI, F2, G, @&; Hi, Fgé H3, K1, K2, K3: L1, L2, M NQ

NI, N2) forming pile | oops (PAL, PA2: PCL? PC2: PEL, PE2 MMIE'H""M“'I
PL1, PL2) alternatively froma selected one of said at ns

bet ween the wal es, characterized in that all of said pi I e yar ns ar'e rfesfied
together to or into the wales so that the pile yans are also incorporated
I n the course en, t he e I LpLLe faormng T.

pile fabric %%gr )éh% te& @ggg\ﬁéég%ggéi & aé{q'é;ag?ginc %%%%S(Al
A2, Bl1, B2; d, CZl;oD‘_c:lajm ELl o2, 12 wherein e ai.,leHzgle@enmg &pe K3)
of a course-are ”Sﬁ,@?i haqt hﬁér@bra' gppyek@&ﬁl%sabhggesbéewahh ey, gs-

3. The knitted ric accord to clarm he pile Karns
are neshed into t ReedbesC 59rknP%@an forminges sifvditenaonsd a2 .

The knitted pile febiténoformyngepebcekai.ns 1 to 3 wherein in an

al ternating manner at | east one o? said at least two pile yarns (Al, A2,
B1, B2; d, C2, D1, D2; E, E2, FI, F2, Gl, &; Hl, H2, H3, K1, K2, K3) is
formed into r]agul an snetﬂimd | domrs mbnufad:munihgr of keditdeat leapedt vp:.pel e
yarns is formed in op, 1; i il é%% c ong of
claims 1 to 3 V\her%‘lgkr)lpéél d‘l’rgt ea jf”‘f“m‘;]%. Ilsg{yéa‘?%é& Iﬁaé ¢ }%Vﬁqg 8
collectiwdy knit ¢cbrébemofeqavablks nkatttdngs n(esld)leﬁn q:ncbdet é"rlmqvl&j Qfl es.
6. The knitted Phogbabrdfof dlchidhes! WaGhEnR SRrdndbekedily (e Phhe

yarns (L1, L2, M, M, N1, N2) are tucked into alternate_waleS of {he
fabric. between’ the knitting needles, the method comprising

the steps:

15 a) raising the knitting needles to a feeding
position and raising predetermined pile elements
for pile forming from one of two pile yarns into
a feeding position and controlling the remaining
pile elements et an idle position;

20

b) feeding a first pile yarn to the pile elements
arranged in the feeding position and subsequently
retracting certain pile elements with the first
pile yarn selected to knit pile loops from the

25 first pile yarn into an intermediate position;

c) rocking those pile elements remaining in the
feeding position outwardly from the dial and
feeding a second pile yarn to: such rocked. pile

30 elements;

. d) retracting the rocked pile elements engaging the
second pile yarn to an intermediate position:

—————
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-2- 7. The knitted pile fabric of claim6 further including a base fabric
knit fro ?@Hm pyams (Gl, Gn Gn). 8. The knitted pile f aim7
wherein rsle(!{lﬁr ground yarns (Gl, Gn Gn) are knit into stift ﬁég I n arﬁernate
wal es. 9. The knitted pile fabric of claim?7 V\herein—&al—d—gﬁLewqd—yaFﬂs—a

knit into stitches in all wales. 10. The knitted pile f

9 wherein said base fabric further inclwfes pile formrfﬁ)}lﬁm m thod
for manufacturing a knitted pile fabric according to | ar

knitting machi ne having at |east two cooperating beds (C, D), one

supporting respectiv. Kk S A r oss
a conpl ete courseé)atg?ggéep#‘ﬁ nt+% ann%e‘fﬂli mtoél%: %P'dgnry %Ql%c
supporting in the otnetrbetlhgm&hﬁ ppidec|edmmantg 1that; have SP)DQW nmove

transversely in coopgpalipird® Fyide ﬁ“ m@nkn&ﬁél 0&1&%91&3111&&@' ng
one of the pile yarns of said af Ieas ams and form i1 e |oops

alternatively from ahQekgcRAFHNENST Ps‘é-led & e‘l‘%‘é S Yhat agedeen
wal es, thgereby fornm pgrpadbhsr pfarehe éBA&ndP&ﬁ.léj‘CitarRCZ:,arPEﬂasEEZ'wdi‘Hl

PH2, PH3 PL1, PL2) ch hat . a d at
yans, without pre-|oBpf gpgﬁgféagg%ﬁegﬁﬁgﬁgadc&lﬁg 5@??‘?0 Z‘t"ﬁk‘r\,\%a%e
si mul t aneously and cengageduthe farsk| palei yazht sndalthemlaés‘.eotf mowinal

course by the kni ttlpﬂcﬂggdl ggl@N) él%n@glt%(r)ol?%l I e e gi al g lcgl sai d

circular knitting nmachine and usin errents 1, 11, 21;
31) arranged in the upregked Pe?lFéPm ngngi nul taneousl y pile |oops (PAl
PA2; PClq PC2; PEl, PE2; PHL, PH2, PH3, PL1, PL2) fromone of the pile

arns (Al, A2, Bl1, B2; CI, El, E2, F2, Gl, &; Hi,

%2 H3 §<1 K2. K3: Li Eemaﬁ/ﬁlczmg N%e [%czm.ttlng nee&les to a knoct| over
position and actuating the p].le elements to a
pile forming position.

15 16. A method for manufacturing a knitted looped pile
fabric on a circular knitting machine having a
circle of movable knitting needles and a circle of
hooked pile eleméﬁts movable transversely of and

. between said knitting needles, said method

20 - comprising the steps: ’

‘a) raising knitting needles to a feeding position
and raising pile elements selected to engage a
first pile yarn into a feeding position;
25
' b) rocking such pile elements 'outwardly from the
dial and feeding a first pile yarn to such rocked
pile elements;

30 c) retracting such rocked pile elements to an
intermediate position and simultaneously with
such retracting step selecting pile elements and
raising the selected pile elements from an idle
position to a feeding position and feeding  a

35 second pile yarn to such selected pile elements;
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12. The method of. claim 11, conprising the follow ng steps: a) actuating

all of sawooemeraei ng needl es, or alternating ones of said_ krowgresgeored| es
in succeeding feeders, to at |least a yarn feeding position in which they
remain while b) repeating-the follow ng steps at | east |_Si n
alternatively selected pile elenments (1,

1; 21; 31) to stlnct ar
engagi ng positions (P1, P2; 11T1-Tpl, 11f4: “Tp/ A, 11T3-T " ﬂm ,ml
P3la; P41, P4la, P4lc) each, - feeding and | ocating, cor
respective yarn engaging posi- tions of said pile elenents, a p|Ie varn
(T1, T2; T11, T12, T13; T21, T22; T31, T32; T41l, T42, T43) into the yarn

P o (v 9197 sk e??%%%fetfﬁﬁtmf?%ziuw oﬁfgéa%@@sﬁsﬁ[ R e | o
yarn (T2, T12, T13: 'sfeepnasplmzyafrmsimmnuhe fetedigtd rppsitiopi ke an
el enents, subsequent ; dl%ct%l %%Sqftl%e AhS 2 | S¥¥alet iy t RSld

yarn engagi ng hooks, romt err nct yarn engaging positionsto an
i nternedisate positi okniig timiac messiesst sai d pile yarns is controlled above
said knitting needles (N) in the yarn engagi ng hooks of the respective pile

elements in a way allown naffected novenent of the pile yarns to the
neshi ng process, ?ﬂepﬁ§ﬁgﬂéyproc€§§r@€ﬁﬂﬂg§l ng Hfe st @ddeof ei@ynents

retracHng sai d kni timgdﬁemﬂlqs it fHare sa@hgémeaﬂe}jeaise ehel Tsie@lﬁaril‘d) a
cast o posi tion, [ et el enen ing a
pile yarn in said i n%%;j' % pges{l:‘ﬁgén e yq?%%%n%fnéﬁggﬁe?m I]ﬁ
yarn (T30 T11, T12; pass the pile elements the unengaged portions of
the first pile yarn can pass overhead of the pile
elements which have engaged the second pile yarn;
and

15 £) retracting' the needles into a cast off position -
and actuating the pile elements into a pile
forming position.

17. The method for manufacturing a knitted looped pile
20 fabric according to claim 15 or 16 wherein the pile
elements are retracted for pile forming to a uniform

position.

18. The method for manufacturing a knitted looped pile

25 fabric according to c¢laim 15 or 16 wherein the pile

elements are retracted for pile forming to two

different positions corresponding to their
engagement of one of the pile yarns.

30 19. The method for manufacturing a knitted looped pile
fabric according to claim 15 or 16 wherein the pile'
elements are additionally selected for retraction

into two different pile forming positions.
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T21; T32; T42, T43) to enabl e unengaged portions of pile yarns (T2; T12,
T13; T22, v 1, T43) arranged radially outside to passcqso BQ?E d of
sai d sligﬁg y- réﬁracted pile el ements while still allow ng un- Zted
novenent of the pile yarn.in the yarn engaglng hook
needles (N) to the fabric on the dial (D), and e) act nchronlzed
to the cast off novenent of said knitti meedl es (N)DM@" i nts
(1; 11; 21; 31) to a pile formng position so that th

T11, T12, T13; T21, T22; T31, T32; T41, T42, T43) together are contlnuously
neshed |nto or to the ground fabrlc and S|nultaneously pile | oops

exclusively fromone of said &jﬂle yans nmay be fornmed alternatively. 13. The
met hod of cl2@m 1Bhewmetspd r p?‘%‘df?ﬁ'@??lﬂﬁvébll@%‘iﬁqq ngoepefe Ride 2)

ar tetlocalt eg in ?Zﬁal@fﬁé aeaerat&g %o ;ér.'llﬁlﬁd;—‘ BL:Y) @fegentvﬁ?%éihn&hw lehei {h
cutting | edges (2c) in cooperation w edges (,1c oV on the
pile elements (1)® i?f“%“'fﬁeé?mﬁlf‘eo"{:%t 5@? g%é‘?}ﬁséf‘y G'saY"Ejtiﬂl ﬁ"g‘

el enentss(1l), anthedédlesnforepiby fopminhges the following steps: - in a
first operation raising selected pile elenents (1) to a yam engagi ng
position (Pl) in which a first pile yam (T1l) is fed into their yarn

engagi ng hooks. arlthe emegbodnforai mapefactedingl @ dimittind lopped pdile

I nternediate pOS'fwﬂcsaeeoeuh geht%rmta&m( Do GAEOLh | Bhel Bi ihBeilbdpoks

above the knitting need first pile yam(T1l) in a way all.ow ng
unaf f ect ed rmvene@ﬁeo#“%l&?ﬂ ?PF‘gﬁrﬁﬂ-Yefya’l“ntPS ghalntehpnynddosas #ilend

- feeding a seconfopmiggypositidn.to the yarn engagi ng hooks of said knit-
ting needles (N and ra|5|ng alternatively selected pile elements (1) to an
alternate yarn engagi ng position (P2) directly in front of the approaching
second pil e yarn THE) mehoebyfpernmanafacgurihg tahainitpeskslodpedt fpidegh t he
needle line in fronh ol SAldbddind Rl Cc¥a{R GbY) ARd-abh!td ngatddidder

part of the pile elements are rocked outwardly from

15 the dial to a second pile forming position.

23. The method for manufacturing a knitted looped pile
fabric according to claim 20, wherein the rocked
‘pile elements remaining their rocked position in the

20 pile forming process.

24, A method for manufacturing a knitted looped pile
fabric on a circular knitting machine having a
circle of movable knitting needles and a circle of

25 hooked pile elements movable transversely of and
between said knitting needles, said method
comprising the steps:

a) raising knitting needles to a feeding position
30 and raising selected pile elements for engaging a
first pile yarn into feeding position;

b) rocking the raised pile elements to an outermost
position away from the dial and feeding a first
35 pile yarn to such rocked pile elements and
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hooked heads unengaged portions of said first pile yarn (T1) onto the backs
of- sai d afyoasneleevel y sel ected pile elements (1), and | ocatpicigersiebr?econd

pile yarn (T2) in the yarn engagi ng hooks of said al te&wm.
pile elements (1) by the retracting novenment of said knit- ting needl€s
(N). 14. The nethod of claim 12, wherein, reciprocani nglt”"mwﬂﬂmu T 18]
el enments (2) are located in a sinker rin s'J('S), said cutt® ﬂﬂ”m'ﬁgng

with their cutting |edges (2c) in cooperation with cutting fedbes"‘ (Xc) *
provided on the pile elements (1) in a pressurized contact transversel y—to
sai d pi:c_e el ements (lghexedl _Wr&ietﬁcﬁﬁd rhgl t@:@)rkse&e?giiipél Qi digerst £pS:
- in a first operatiagn rai,sing sel.ected pil.e_el enment to a yarn
engagi'ng position (11%§%rheﬁhi é"ﬁ"f;‘fi Pst 5F‘F§’tyarﬁl??11) LDt ed*Pnt *F hei r
yarn engagi ng hooks aintenrtsdiaeatpgsitiongting said pile elenents (11/1)
to the internediate position and additionally rocking (Tpl) said pile
elenments (11/1) towards the dial (D), thereby controlling said first pile
yarn (T119 in the gharraisiprgi npredetersingde rptked silemagitmrentintell/a)

above said knitting ngai %g (Nod it XAl EH%BQ ugaldaed mfgeenfe&f

said first pile yarn (T11)” on the back side the remal ni hg pi enent s
(11/11) towards the Rk ¥AFrbcess, - actuating in a second operation
alternatively selected pile elements (11/11) to a yarn engagi ng position

11T2) and feeding,a second pile yarn (T, into their yarn.en i ng hooks,
gubse)quent ly ret rgﬂ:l ii?ge‘g’a‘??ipﬁl F@%ﬁé‘ﬁ \(/%’rlég sERER: &P p?}F% E’P&ﬁe?ﬁaﬁe’?%‘%

i nt ermedit@t e positi oncaised elytoothe ofeediingapdsiedond apd eswsegyerit)y i n
t he yarn engagi ng ho ' bit] need [ i ti

(Tor % separateds rok St yingredealh bis 182 khs Phrel Liballid ' Hikn
unaf f ect ed nmovenent dfthe@mapged Foeerd(pile yazp tdotohenmdgitiemnestiatss,

and position; :

15 ‘@) rocking those pile elements remaining in a
feeding position to a medium horizontal position
and feeding a third pile yarn to such rocked piie
elements; '

20 f) retracting the pile elements from the feeding
position into an intermediate position together
with the third pile yarn;

g) retracting the knitting needles and partially
25 retracting pile elements that have engaged one of
the pile yarns a sufficient amount so that when
knitting needle hooks pass the pile elements the
unengaged portions of the first and third pile
yarns will pass over those pile elements having
30 engaged second and third pile yarns; and

h) retracting the knitting needles to a cast off
position and actuating the pile elements to a
pile forming position while simultaneously
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- feeding a third pile yarn (T13) to the yam engagi ng hooks of said
knitting weegheaz (N) and raising additionally selected pil pcemposevosr (11)
to an alternate yarn engagi ng position (11T3) directly in front of the
approach- ing third pile yarn (T13) thereby penetrating wth their peaks

(11p) through the needle line in front of said second pi I“ m “
shifting wwth their hooked heads unenga‘g@i' porti ons of llm"mlm L[ ﬂiﬂ g
yarn (T12) onto the backs of said additionally selected pil & eterentss (¢11),
and locating said third pile yarn (T13) in the yarn engagi ng hooks of said
addi - tionally selec hiy€ taleEnBlis elhhebits Nersfl fdeliivh OpFBY 8BSy Of
said knit- ting need*‘ggk?k#. 15. r?’he met hod of claim12 Wne?%i_n step %) _
conpri-ses the foll owrpgkedepesitippsabarksdngReaVieFFicasiRRFLEIMt ed pil e
el ements (21) provided to engage one of two pile yarns (T21, T22) to a yarn
engagi ng position_ (P21 nd, feeding a_first .pile yarn (T21), into.their yarn
engagi ng hooR3; aﬂée- “?er??’é’dsef%ﬁdmgﬂgfaf:itmfl?‘@t r%c??ﬁ&?‘eéf gorgd aaﬁli?i onal
sel ectiong those @hbgacd ptterdiegents (2lpiar r #edvheraiyarvhengpileg

position which are,de - m.ne pis | 0pps & sa| [ LLe
yarn (T21) to an Fﬁ?’@%ﬁéai ar%]% g%ésle%'%‘%%g?url %gr oeg égiﬁ? r80 I;’iiniglésa?gfr??#ét

pil e yam above sapdshktipni.ng needles (N) in the yarn engagi ng hooks of said
retracted pile el enents 17 (21) in a way allow ng unaffected novenent of
said first pile yam rock- ing the pile el enments (élr,%! having repained in
sai d yarn endfgi n§hpodethadniefiapapudactneidfidy @ (BBiftteto B1s8cond

pile yaryg (T22) fedpirit0 hBeoydihgengayi R dinok24 suldsereiEnt | yheet patei ng

said pile elements_ with said second  pile yarn.,in .rogke | SROSKkLQn to
an intermedi ate pSiPPEBESWATR @é?ﬁ’r"&q'} vt s{éggﬁﬁ %?%%ar%ﬁ‘ i %H‘%e
yarn engagi ng hooksthf thei dniatkied; micdeslaserfont il rfoxhibve. said knitting
needles (N) in the backs of those pile elenents (21) having previously
engaged said first pile yarn

27. The method for manufacturing a knitted looped pile

15 fabric according to claim 26 wherein the pile
elements are rocked outwardly from the dial into a
uniform pile forming position.

28. The method for manufacturing a knitted pile fabric
20 according to one of claims 11, 12, 15, 16 or 24
" wherein all knitting needlés are raised to a
clearing position prior to their disposition in a

feeding position.

25 29. The method for manufacturing a knitted pile fabric
according to one of claims 11, 12, 15, 16 or 24
wherein alternate knitting needles are raised to a
clearing position prior to their arrangement in a
feeding position.

30
30. The method for manufacturing a knitted pile fabric
according to claim 28 or 29, wherein the pile
elements are retracted to a pile loop stretching
position subsequent to a step of clearing of the
35 loops from the latches of the knitting needles.
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(T21) so that said first and said second pile yarns are separated from one

anot her alwomsrsopzunaf f ect ed novenent of both yarns to the PImEFE/00077
operation. 16. The nethod of claim 12 wherein step b) conprises the

following steps: - in a first operation raising and roeki-rg—away—{(P31la)
fromthe dial (D) selected pile el enent§5(12_1r) and feedi | LI yarn
engagi ng hooks a first pile yarn (T3 1), "and subsequent iﬂi‘@@ﬂwmﬂﬂﬁw
selected pile elements in their rocked disposition to ans ; .
position in which their yam engagi ng hooks control said first pile yarn
(T31) above said knitting needles (N) in a way allow ng unaffected novenent

of said first,,pil ar h ' NG, 3 4 n tion
raising alte g't [ \?e}?é y @%#@%?egog ﬁggﬂel?fe%e%]gﬁ?%lg gcand]itl'at{%<§l ?ﬁ'glgdcek E E%ja
said first pile yaoeqriBimg tRerers pdsi¢labrag dai d1Rirr stSpi 136 yagn t he

“backs of said altgnuatdMel Yasebpahed PidedfledenhseandSsmert kBY thfek
| ocation of said first pile yarn into the yarn egg gi ng hooks of said

sel ected Pile el eRARiEoN )PrIAR (&Pra i I tEgﬁat PHey JaEEed
pile elenments (3l)suctdsdsticefirany feedeeadi i ofhicheces méedles n xkE82)

into the yarn engagi.n opks of said alterpative selected pile elenments
31y, e Ao ol kb OBsS ety appBi Bikny tdk Sk iieind Lpr BT <
control I ed by the fabmiengigemg Boolgsoundsaiyami t einat Avelpredetemigedct ed

pil e el enents aboy nitting needles in a way allow ng unaffecte
il I b %‘%Pé Ptti di (N) i I 1 ow ff d
nd pI

movenent of said SSC le yarn to the neshing process. 17. The nethod of

claim 111Oherein step b) conprises - in a first operation raising and

rocking sel egied piHe RLEABA! FoVaNadupHR tlRidhah Ol)idiednpikers@stiyarn
engagi ng position (P4la). and feeding a first pile yarn (T41§%tgg{_he yarn
engagi ng hooks of aS5FEEcitoy FlRdMe| dhetthersiny Akt St ed

pile elements to geddlies madieataised into a tuck position prior to
| feeding of the pile yarns and, subsequent to the
15 pile forming actic;n, the remaining knitting needles
are actuated for knitting a ground fabric from a

ground yarn. '

33. The method for manufacturing a knitted pile fabric
20 according to claim 31 wherein alternate khitting
needles are raised into a tuck position prior to
feeding of the pile yarns and, subsequent to the
pile forming action, all knitting needles are raised
for knitting a ground fabric.

25
34. The method for manufacturing a knitted pile fabric
according to claim 31 .wherein alternate needles are
raised in predetermined sequence for knitting a
ground . fabric.
30

35. The method for manufacturing a knitted pile fabric
according to claim 31 wherein the ground fabric
contains pile forming yarns.
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position so as to control said first pile yarn (T41) in a radially outnost

posi tion wodgRPfsr Yarn engagi ng hooks above said knitting %l’?ﬁolfo in a
way al | ovmw;?g unaf f ect ed novenent -of said first pile yarn tgete e mesz? ng

process, - in a second operation raising alternatively selected pile

el enents, provided to engage a second and third pile yarn, to—a—yarn

engagi ng posi- tion and feeding a secondﬁ?i'l e yarn (T4 ' arn.
engagi ng hooks thereof, and, subsequent to an addition fl""mmy@mnmu
retracting selected ones of those alternatively sel ected picl et L Li0)
an internediate posi- tion so as to control the second pile yarn in their

yarn engagi ng hooks above_said knittfing needl es jin a wa | 1 owi n
unaf f ect ed motenerd SFrEHi]-Grsggb‘rﬁf";ﬂq MFhine Q%th%smyﬁpﬁﬁgégg, g‘z‘a{"nd -
rocki Pg thehr egai Pié(%@ne&n@f_éﬂbﬂeﬁ%tﬁélatbﬁ@é?ll agkpeedd Fore elwiablies
away fromthe dia to an I nterned ate radl y twar arn _en | Ng
posi tion (P4lc) arf&“‘f%%%i“h’go% Fhﬁf"&lﬂi Ioeéey%}ﬁc?ﬁS)ooﬁJnlf%lgﬁxngaﬂ?%fgi ng
hooks t heseof, andamdlseukedtpileceienenty, saespectivelyy pnde axdramyeds t o
an intermediate pogili Qe CAN T dudifbritt! S NPl oG 40" Rt IdE

t heir yarn engagi ng hooks ove sai d kni trﬁ'lang ne€dl s (5% In a way allow ng

unaf f ect ed novenerknbiting d naadlesi Frapavareedy) o6 tard mefiveehr ddwss.
18. The method of gywere sAfid! dike142 4P pilevhelemenes! LAkt thagiRged es

(N) are raised to clearing pasition prior to their dispositiqn . in the
f eedi ng posi - tiorPﬁ‘i@a.f‘ﬁ'ﬁé n@%hod“b’ft'g\'ﬁ%nesﬁfagz&Paisns 1%31d l%n’\ﬁtﬁa‘r"@n

al ternat @gkni t ti ngmackeinesfydhar einelsdingo a clearing position prior to
their arrangenent in the feeding position, whereas the remaining ones of
said knitting needles (N) are raised into a clearing position in a
successi ve feeder.apla pltmeahitynodf cknitting 18eedles, cangiedn iim angdiad on
to the pile yarns a speghfpsqground yarn is being fed to said knitting
needles (N) in their Teeding posi- _ '

15 b) a plurality of hooked pile elements carried in
' the other of said beds, each of said pile element
having a yarn engaging hook;

c) a pile vyarn feed mechanism permitting a
20 ' progressive feeding at least two pile yarns to
said knitting needles and said pile elements;

d) a ground yarn feed mechanism permitting a feeding
of a ground yarﬁ to said needles;
25
e) a knitting needle and pile element actuating
system permitting the progressive manipulation of
said knitting needles and said pile elements to
engage and manipulate the at least two pile yarns
30 respectively, and a ground yarn, to knit a fabric
with pile loops from the at least two pile yarns,
and
f) a selecting mechanism to progressively manipulate
35 said pile elements to engage alternatively one of

e
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tion. 21. The nethod of anyone of clainms 12 to 17, wherein pile formng
feeders, woosisu7eh alternate knitting needl es are rai sed toPETIERISOWEZi ti on
prior to their disposition in their feeding position are succeeded by '
ground knitting feeders, in which said knitting needles (N) are raised o a
clearing position for knitting a ground _fs%b_ri c froma gﬂ,mﬂuﬂmﬂ ' :
predet erm ned sequence of feeders. 22. The nethod of cl ulmllmﬂ n
said feeders knitting the ground fabric those needles are rfai $ed"toStheir -

clearing position which in the pile form ng feeder have m SSed. : he-
met hod of claim 21, gk ati nidasdertwoknpilengdires gandndfbabing ghlleof

the knitting needl es ar i ripg Ltion. \ t hod of
anyone of clains 21 tlg’@?f %%@e?slﬁéji%Pfée;ée%gréek%lggfﬁ'%nsgphg%greoyr%%n%bri c at
| east one pile yarn is fed in addition. 25. A circular knitting machine of
the type haviag Aipdefdsirdyfaf ORREERLAYmBERSY! BB dnclilih ofe Kilddd 1
needles (N) being carried in one bed ahd a circle of pitle elements (1,
11, 21, A) each KalihPile fIeweReyi e nBbkobalhy Feunted ise 3k %R ke
bed, and having aﬁd&@&iiﬁy At katdd i DELSt at F8BRedS poéildont.i ng machi ne
further including: a) a pile yarn feed nmechanismpermtting a progressive
feeding of pile yarns to said knitting needles and said pile elenents; b) a
knitting needlge amheidiraikaenknittingi mgchyneems por mlEim@ wherein

mani pul ati on of sajd LLbi | ese and :sai g pi | S enaagey and
mani pul ate in a k%tt t ilf%étsrg‘t an%i gﬁggt (?%asgtgltﬁauglﬁ%e%yl%m; CE g&:gel ecting
mechani sh@t o progriges vel different at elatetapi | e POISARLONS t 0 hgaRngage

alternatively one ﬂﬁé@ﬂ&t?&eiﬁ?@ﬁew\@ BhkA ¥&r98adrdtier Hing Ridrhd 00ps
fromone of said at least two pile yarns, characterized in

39. The circular knitting machine as in claim 36 wherein

said circle of knitting needles is carried in a dial

15 and said circle of said pile elements is carried in
a cylinder.

40. The circular knitting machine as in claim 36 wherein

said circle of knitting needles is carried in a

20 'cylinder and said circle of said pile elements is
carried in a dial.

41. The circular knitting machine as in claim 36 wherein
said circle of pile elements is hooked towards the
25 bed of said circle of said knitting needles.

42. A circular knitting machine of the type having a

| dial arranged therein, knitting needles disposed for
respective movement to and between and transversely -

30 to hooked pile elements, each of said pile elements
' including a cutting ledge spaced from said hooks,l
said pile elements being arranged for respective
_n—\'o;)”\;ément in a cylinder and having a sinker ring
outside of the dial and the cylinder and spaced

35 below the dial with sinker ring cutting elements
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d) that said knitting needles (N) are arranged in the dial (D) of said
citcu- | awoesidtaeng machi ne whereas said pile el ements (1;pdrEpssloodl) are
arranged in the cylinder (C thereof, and e) that the selecting mechanism:
progressively mani pulates-in a knitting station sai dpiteefenments to

distinct pile yarn engagi ng positions to_engage alter ' aid
at l'east two pile yarns (T1, T2; T{i1, Tt34-T13; T21, Hmnlmmmﬂﬂm”ml
T42, T43) which are al so engaged by all or alternate omescoft sa dsknttting
needl es actuated fromsaid actuating systemat |east to a feeding position,
wherein in the fiRaje @S idHERIOC APV ilOidds CA OCRLESng SPedgel | Bayar NS
are neshed coll ectiyvely together S|nultaneousl¥ and Qontlnuous?y in all or
i nal ter- nate wal &ENE% h& r Fatyng r eLeRENtSn BPLRg daKRARERAg ABddI es
t_OI a CaS]E of f pOSinidv@bl\dﬁiﬁﬂ?ﬁél@eﬁsdlaEfltﬁﬂtﬁi ]?esgiﬁmwt@re&aﬁc@% atn_didi—o a
pile orm ng positi.on t orm pil.e l.oops from.certajp.ones of said_at
| east said two pi [SSRARE. fﬁg.ge?hé:ecyartclﬂ’lezrt?nistatli(ﬁgcﬂtgﬁf‘ﬂe 985, /f 25
having a §round ya&aid epdleecébemsntperfun t sayexrineedpibeoflaomy olyd garn
to said needles. 27 I C [fti ' f claim 25 [ein
said pile eIenenté%ﬁéy§§§%ﬁEJ*§6%§%%§edgggggggkg%ggﬂaﬂ%héﬁlyk3¥?§ﬁ§%d
into a rocked posimachinedhavinrg car phhzaalibyt cifndaitting statiensn aad
wherein at |east gfaHeOfimAdlifidL el ements are rocked into different
| ateral positions to engage alternatively one of said at |east two pile
yarns. 29. The circular knitting nachine of claim25, wherein said circle
?f)pi l e Qbﬁments ials) faOObBﬂrhmieyd_icf]EC'bii.Qfé tyeRer dse@a@f lr@enpfséz @éséggeﬂfyal
D). 30. The circular i.tting.qachine of anyone cl,ai ns t
wherein a) each of szfie%raﬂ'ﬂge gﬁgﬂﬁen{’grPﬁclﬁ%e?a&‘gut&ﬁlﬁg ?éﬁﬁ@ngﬁacéﬂdfrom
sai d hooks, b) a sinkaittiimg (®edlesgrranged outside of the cylinder (O
and spaced : _

b) a ground yérn feeder progressively feeding ground
15 . yarn to said knitting needles;

C) a cam structure to progressively manipulate said
~knitting needles, said pile elements and said
_ sinker ring cutting elements so that at least two
200 pile yarns and the ground yarn are engaged to
knit a fabric with pile loops alternatively from

one of said at least two pile yarns;

d) a selecting mechanism to progressively manipulate
25 - said pile elements to engage, in an alternating
manner, one of said at least two pile yarns, the
engaged pile yarn being formed into a pilé loops,
and to retain the pile loops on said pile element
'so that such pile loops become positioned between
30 the cutting ledges of said pile elements and said .
sinker ring cutting elements; and

e) said cam structure moving said sinker cutting
elements transversely relative to said pile
35 elements and cooperate to sever the retained pile
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below the dial (D) with cutting elenents (2) therein each of which includes
a .cutti ngwoesigmst 2c), said cutting el ements bei ng arrangedprenErPssaoatl e
transversely with a spring contact by their cutting ledges (2c) relative to
said cutting |l edges (1c) of said pile elenments (1, 11) for severing pile

| oops by a respective novenent therebetwegn, c) a canﬁ“ll#llmmnmﬁinw ded
to progressively manipulate said knitting needles (N)|I8 ¥ GEIDNIRelReA [OME Nt S
(1, 11) and said cutting elenents (2), and d) said cam structure noves
said cutting elenents (2) transversely relative to said pile elenments (1,
11) so as to cooper afleops Sthereby heleatingeduphl @illeopodper Ebgmcisa@sd ng
such pile | oops fron1siéjé¥éﬁaﬁﬂgﬂnnns (1, 11). 31. The circular knitting
machi ne of claim 30, erein sald pile elenments (11) are positioned to
engage the first pile yarn (T1l) and then rocked towards the dial (D) when
noved into an4 nt |5 )i Ks N I ghCahelk@3nt i ON
si mul taneousP‘yj Wi ﬁ]ﬁ%@%%n%d%%.ﬁ%{fﬁ%rﬁ%gcﬂlcﬁ?g%ﬁk%?t t%lihn mlzalchi ne
of clai m530 wher @aisRideigkanents Are RIRL LY (Mounted; §0,85kEQ PR a
direction avay frqaddigdivladtlated. ifte £irsekad positiog.machine of
claim25 or 30 wherein said knitting needl e actuating systemraises all of
said needles (N) to a clearing position prior to the feeding of the at

| east two pil4a yame @Akcu¥ar Binitt2indEmadRin®las D2n €laim? 4 2FwheERinGl,

@it He HS Khode o3l WiGhedts KOLL! SthdftBLRLENSY | BaAARE MAkR 3¢

The circul ar knitti chine 0O arm erern sai I ng
needl e atOuating Siistssm pblesyarneana i thenneeckeds diowans t§9 nfhaeddiads to

knit stitches fro | ' S : : 2y : 6R, , ; , E2,
F1, F2, Gl, &; H h%%c%é&lgﬂﬁzaﬁ ﬁ%?t%?%a%‘?qggﬁﬁn%eggge%r}c% 35.
The circul ar knit tiaakethcagk ofintpPai vXELGR1 3@ARHIOM SaMYlESNEo sdY

needl e with the knitting action. :

15 45. The circular knitting machine as in claim 42 wherein
said circle of pile elements is hooked away from the
bed of said circle of said knitting needles.

46. The circular knitting machine as in claim 36 or 42
20 wherein said knitting needle actuating system raises
all of said needles to a clearing position prior to
the feeding of the at least two pile yarns which are
knitted to stitches in each wale.

25 47. The circular knitting machine as in claim 36 or 42
wherein said knitting needle actuating system moves
alternating ones of said knitting needles to knit
stitches from said pile yarns in a predetermined
sequence.

30

48. The circular knitting machine as in claim 36 or 42
wherein said knitting needle actuating system moves
alternate ones of said knitting needles to knit tuck
stitches from said pile yarns and moves alternate

35 knitting needles in other knitting stations to the
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actuating system noves alternating ones of said knitting needles to knit
tuck stiwesmeisgzom said pile yarns (L1, L2, M, M, N1, NBcCHREbsH00?S
alternate knitting needles in other knitting stations to the clearing
position to knit ground fabric fromsaid ground yarn (GL, Gn G1) in a
pr edet er mi ned sequence. - 13 - 36. Theg, circul ar knlmlﬂl‘ﬂmnmwle"ml
claim 26 or 30 wherein said knitting neetli’'e actuating :
alternating ones of said knitting needles (N) to knit t'uck stitthes from
said pile yarns (L1, L2, M, M2, N1, N2) and noves all of said knitting
needl es (N) in otdhpsakphg!t ipeditiain otot krite gkeandngfgimsic¢ i dromo said

ground fabric from sai round_yarn . ' edet er m ned
sequence. 37. A pgﬁt‘éu%ﬁqeg‘aﬁf’ th: glEFg%Fe%ngé)ngﬁ %éﬂ%’f' a shank portion
and havi ng an upper end, said upper end including a hook portion defined
between an 'Qé?“«?ﬁeaegrén%%d KBSt @ adhi RSt @lsl Ofn SELhdme 365 42
exterior surface rncluding a peak portion ('1f, 21%), characterized in that
sai d peal® portiorWherpisi frdfediFidDHirerdle  aRtRatdnde SHFER BPXSS of
said interior arcappapfdcecericss S8 shid Mkhtreingenieedlad ato) khiwhesei n
said exterior surface fur hgr .ncl.udes a _pasitioning |l edge (1s 215%\%

ext endi ng from sa@8OPRIK %8 tiGn. T58m TRaLS | STAWMENY D ¢ B FEVWERrein
sai d positioning selgetéds alXeyndte akgittingwmesdles aiayof @ nteckingeak

portion. 40. The_pile.elenent_ of .clai 7, rej.n,sal p | O
includes a tip (1R Séﬁa%‘ai’“& ;feeac“l?"%’c?r tél?bd:) 'f}fgg g&%f %?15?@?‘% f%é/\ﬂér s sai d
tip. 4110The pil eatl deeat tivocpiilm Farnseia & paietiglidmnigiedesrqiencser

i ncludes a cutting edge (1c, 11c) on said shank portion positioned at a

poi nt spaced bel ow sai d hook portjon and directed in the_ sane %i rectb)n as
sai d hook poP®ionThe circular knitting machine as in claim 36 or

wherein said knitting needle and pile element
actuating system retracts said pile elements for

15 uniform pile length simultaneously with the cast off
movement of said knitting needles.

51. The circular knitting machine as in claim 36 or 42
wherein said pile elements include hook portions
20 ‘positioned in line to hook portions of said knitting
needles simultaneously with the cast off movement of

said knitting needles.

52. The circular knitting machine as in claim 36 or 42
25 wherein said pile.elements actuating system moves
selected one of said pile elements to two different
pile engaging -positions for engaging alternatively
one of said at least two pile yarns.

30 53. The circular knitting machine as in claim 36 or 42
wherein said pile elements are manipulated to two
different pile forming positions.
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42. The pile element of claim 41 further including a neb (1f), projecting
out war dl ywbw98/me7ai d shank portion in the same direction asPGQHMBN@MR
portion, said neb being spaced beyond said cutting edge, and a raised

portion extending along at | east a portion of said shank—portion—beyond-

sai d neb. _
e R O AR

54. A pile element comprised of a shank portion with a
front side and a backside and having an upper end,
'said upper end including a hook portion defined
5 between an interior arc shaped recess and an
exterior surface, said exterior surface including a
peak portion positioned to be offset from a center

point of said interior arc shaped recess.

10 55. A pile element as in claim 54 wherein said exterior
surface further includes a ©positioning ledge
extending from said peak portion.

56. A pile . element as in claim 55 wherein said.
15 positioning ledge is angled downwardly away from
said peak position.

57. A ,pile element as in claim 54 wherein said hook
portion includes a tip and said peak portion is
20 offset toward said tip.

58. A pile element as in claim 54 wherein said pile
element further includes a cutting edge on said
shank portion positioned at a point spaced below

25 said hook portion and directed in the same direction
as said hook portion.

59. A pile element as in claim 58 further including a
neb projecting outwardly from said shank portion in

30. the same direction as said hook portion, said neb
being spaced beyond said cutting edgé and a raised

portion extending along at least a portion of said

shank portion beyond said neb.
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‘A pile element as in claim 54 wherein said pile
element can be used in a cylinder of a knitting
machine with said hook portion facing away from the
cylinder.

A pile element as in claim 54 wherein said pile
element can be used in a cylinder of a knitting
machine with said- hook portion facing toward the
cylinder.

A hooked pile element (1, 11, 21, 31) for knitting a
pile fabric according to one of the claims 1 to 10
with a hooked portion at the upper end thereof for
engaging a pile yarn and a butt (1b, 11b, 21b, 31b)
on the front side for a uniform movement,
characterized in that the peak of the hooked portion
is positioned toward to the hook opening and
staggered from the center of the inner arc of the’
hook so forming an inclined positioning ledge from
the peak to the backside of the hook opening.

‘A hooked pile element according to claim 62 wherein
the hook opening is arranged to the front side of
the pile element and a cutting ledge is arranged on
the stem with sufficient space from the hook.

A hooked pile element according to claim 62 wherein
the hook opening is arranged to the back side of the
pile element.

A hooked pile element according to claim 63 or 64

wherein the pile element will have a fulcrum and
ledges for a pivotal movement.
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