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BACKGROUND OF THE | NVENTI ON 10 Field of the Invention The
present invention relates to a knitting process, enploying a circular
knitting nmachine and 15 pile elenents, o manuf acturing a patterned
pil.e fabric having different pile structures in which the pile

| oops can be either severed or remain uncut. 20 Descri ption of

Rel ated Art Pile fabrics in which a | oop structure individu-

ally alternates with velour, i.e. a severed pile con- struction, can be
peoduced by different methods. 25 In one of these nethods, after
knitting a plain
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A PATTERNED PILE FABRIC AND PILE ELEMENT THEREFOR

GR! D THE T N
10
Field of the Invention

The present invention relates to a knitting

process, employing a circular knitting machine and

15 pile elements, for manufacturing a patterned pile

fabric having different pile structures in which the
pile loops can be either severed or remain uncut.

20 Description o te t

Pile fabrics in which a loop structure individu-
ally alternates with velour, i.e. a severed pile con-
struction, can be produced by different methods.

25 : _

In one of these methods, after knitting a plain
loop fabric, the shearing machine used in a subsequent
finishing process is equipped with a patterning device
which, in part,'avoids severing all of the pile loops.

30 . This method is limited by the requirements of the
patterning device and by a single shearing action
which reduces the reliability of this method.



Iogp fabric, the shearing nmachine used in a subsequent finishing
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Therefore, prior to the present invention, it has been conmon to knit

. pile fabrics having different pile I engths and to subsequently finish
the longer pile 5 loops to a velour structure by one or nore shearing
actions. It is obvious that the knitting as well as the finishing or
shearing processes require an extraordinarily precise adjustment in
order to obtain perfect velour surfaces while at the same tine |eaving
10 the shorter pile |oops uncut. For knitting pile fabrics
havi ng both shorter and | onger pile | oops, pile elenents, preferably

si nkers, are pFH?F&gﬂ'r\ﬁ't P &9 f henPraeErBtt divientiamgeit 182s and
are sel ectivel peent cainmdnbeiondkaiit i IR FHAS dY havi edef Hese perges.

or P A0 YEbGehS; A" £ subsBaflentiye FalsH  the riApgEE @iloops
at differént loopksertipt ha arediomdesstancture i bynganmrhrsme ssledaPbng -
actions. It is obvious that the knitting as well as
the finishing or shearing processes require an
extraordinarily precise adjustment in order to obtain
perfect velour surfaces while at the same time leaving.
10 the shorter pile loops uncut. '

For knitting pile fabrics having both shorter and
longer pile loops, pile elements, preferably sinkers,
are provided with two different pile.forming ledges

15 and are selectively actuated between the needles by .
one of these ledges. Such proposals are referred to
e.g. in DE-PS 656 588, U.S.-PS 3,477,255 or EP-Al-0
629 727 Al. |

20 Alternatively, forming pile loops at different
lengths excludes an equalizing work step, such as
stretching out, 'straigh:ening and holding the pile
loop during the knitting cycle of a succeeding course,
at least in the succeeding feeder, for example,

25 according to the teéching of U.S. Patent No.
4,020,653, and is today with different variations,
part of modern pile knitting methods used- to avoid
pile and stitch deformations leading to defects such
as uncut pile loops in a velour fabric. This drawback

30 in knitting a two-level pile fabric, and the restric-

- tion in the adjustment of the shearing machine to
sever exclusively longer knitted loops, inevitably



st fetching out, straightening and holding the pile | oop during the

knitting a succeedi ng course, at least in the '
fegder 3?(8%? 25 according to the teaching of W&%gnt

4,020,653, and is today with different variations, part of
nDdern p|Ie knitting nmethods used to avoj4l. pile and stitch deformations
| eading to defects such as uncut pile loops in a velour fabric. This
drawback 30 in knitting a two-level pile fabric, and the restric- tion
in the adjustnent of the shearing machine to sever exclusively | onger

. knitted | oops, inevitably WD 97/ 34036

- PCT/ EP97/ 01235 - 3- results in
- sonme defects in the velour parts of such fabrics which nust be

- accept ed. In the past, nunerous proposals for severing pile 5

| oops in the kpi chj h re _ n r efeer toin
t he |ntroductoF§ 5%?? gﬁl &@% %éﬁe%kf gﬂﬁ gR§3§Ei%nﬁz ?gélnggrﬁéra ed
- herein by ref efabricsewbéchUmusg bei ecpeppedal, and the presence of suffi-

~cient]ly dinmensioned pile and cutting el ement s that 10 cooperate in a

~scissor-like arran nent results in a satisfactory rellablllty in the
“step of severing t the’ PAsE 4 UHRCZARS | Prereedlanferi Severing Rile

.replacing 5 y®épspiihe sl RHittifgemaeBine havid alreadiie beefp st
| met hods £ or severl nigelpregetteor m:un1€dthe introductory portion of EP-
A2 0 082 538, which is incorporated herein by refer-
ence. Using this proposal, and the presence of suffi-
ciently dimensioned pile and -cutting elements that
10 cooperate in a scissor-like arrangement, results in a
satisfactory reliability in the step of severing the
pile loops and in acceptable intervals for replacxng

worn plle and cutting elements.

15 The proposed methods for severing predetermined
pile loops, as reported in DE-0S 1 585 051 and DE-0S

29 17 372, apparently have not been implemented under
practical conditions. In these proposals it is pointed

- out that formation of uncut and severed pile loops, in

20 the same course, is limited to a predetermined appli-
cation of the pile elements and the adjustment of
corresponding cams. Additionally, in the German patent
application 1 585 051 it is noted that special fabric
constructions must be knitted, for which reason the

25 gauge of the dial is only half the gauge of the cylin-
der. This knitting process suffers from the disadvan-
tage that the pile loops are cleared immediately sub-
sequent to the stitch and pile forming process, possi-

bly resulting in stitch and loop deformations. The

30 clearing movement for uncut pile loops, which is iden-
tical with the severing action, is not sufficient for
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apparent | yw been i npl enent ed under practi cal co%!g%lngn
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cation of the pile elenents and the adj ust4ment of correspondi ng cans.
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t hat special fabric constructions nust be knitted, for which reason the
25 gauge of the dial is only half the gauge of the cylin- der. This
knitting process suffers fromthe disadvan- tage that the pile | oops
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process, possi - bly resulting in stitch and | oop deformations. The 30
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clearing these TUMRE PEradizcerbReedi®S:  fornmed by adjacent needl es.

5 SUMVARY OF THE | NVENTI ON Wth the foregoing in mnd, it is
t he mai n obj ect to the present invention to provide a nmethod for
knitting a pile fabric patterned by I ndi vidually pre- ‘10 determ ned severed
and uncut pble | oorSUMMARY OF | THE - INVENTEONons. Anot her object of the

i nvention is to achieve :

With the foregoing in mind, it is the main object
to the present invention to provide a method for
knitting a pile fabric patterned by individually pre-

10 determined severed and uncut pile loops without limi-
tations. Another object of the invention is to achieve
the possibility of knitting the pile loops which are
to remain uncut at a shorter length than those which
are to be severed, and to furthermore obtain a satis-

15 factory pile and loop structure in the fabric.

Starting out from the method described in DE-0S

1 585 051, the present invention relates to a method

for producing a patterned pile fabric comprising

20 severed as well as uncut pile loops in one course of
stitches on a circular knitting machine which includes
latch needles and pile elements arranged at a right
angle between the latch needles for forming pile
loops. The pile elements include two different pile

25 forming ledges, arranged adjacent one another in the
longitudinal direction of the pile element, for form-

ing pile loops which are to be severed and pile loops
which are to remain uncut and which are drawn out to
different lengths, in accordance with a pattern, such

- 30 that the pile thread is fed to one of the two pile
forming ledges. Also, the pile forming ledge for form-

ing the pile loops which are to remain uncut, form the



thé possibility of knitting the pile | oops which are to remai n uncut at
a shorter B94dhag han those which are to be severed, er nore
obtain a gg?is- factory pile and loop structure in t he Pg%bﬁgﬁﬂﬁiﬁ
Starting out fromthe method described in DE-OS 1 585 051, the present
invention relates to a nethod ~ for preducing a patterned pile fabric
conprising 20 severed as well as uncut pile | oops in one course of
stitches on a circular knitting machi ne which includes | at ch needl es

and pile elenments arranged at a right angl e between the | atch needl es
~for formng pile | oops. The pile elements include two different pile 25

form ng | edges, arranged adjacent one another in the | ongi t udi nal
direction of the pile elenent, for form ing pile |oops which are to be
severed and pile | oops which are to remain uncut and which are drawn

out to di f frdrediind el hen tneamcﬁas*m Vb E htﬁepfiiﬂl‘%! Nelé&méht 3Ankhat
the pile thread.is fbﬁe gpone of. .the two ormng | edges. Al so, the
f

|
pile formng | &fe fps Whﬁﬁﬁ;??ﬁaE#IEeWBéﬁquﬁ4ﬂl%E% £éerERdi n
uncut, formtherior toMxR&/ 8db8équent pile forming step by the pile
PCT/ EP97/ 01235: ] LON,QN head si,de of the p.le
el emrent and e%ﬁ%§?}lbe 5% %3§£%§ﬁé§feA§3°%§§ggn% hct® 59%?%%ré8‘
prior to the sM&ﬂﬁxﬁnﬂlpllé ﬁmﬂﬁhq;sﬁzqvigedhehpt!¢he cwteimpt zbseng
retracted. ACCQildgrdfyddiCal! SHRH d NaisOand! EfBn! lcHe LI NED rﬁiﬂg' ded
that the cutting zone IS arranged at suc I Stance Tromt
form ng Jedge, for forming plle loops to be severed, that
pile loops to be severed will enter the cutting zone
only after at least one more course of stitches are
10 produced, and that the selection for controlling the
pile elements in pile formation is also used in con-
trolling the pile elements with respect to their sub-

sequent retracting motion.

15 In order to attain such objections, recourse is
thus initially had to the fundamental teaching of EP-
A2 0 082 538, and the process of forming the pile
loops that is separated both spatially and in time
from the actual cutting process. This not ohly permits

20 application of a reliable cutting technology} such as
one improved in accordance with the teaching of the
prior German patent application No. 195 18 490.4, but
it also ensures that the pile loops to be severed are
only severed once they have been consolidated in the

25 fabric.

Due to the fact that the selective control over
the pile elements is also used for controlling the
subsequent retracting motion of the pile elements is

30 the pile elements can be actuated to a greater extent
during pile formation, on which pile 1loops to be
severed are formed, and to also have a higher position



| edge, for forming pile loops to be severed, that the pile |oops to be

severed wwboeni@g the cutting zone only after at leaStPEQE??ﬂhﬁ our se
of _.stitches are 10 produced, and that the selection for controlling the -

pile elements in pile formation is also used in con- ~trolling the pile
el ements with respect to their sub- se@iuent retracting notion. 15

.In order to attain such .objections, recourse is thus initially had to
"the fundanmental teaching of EP- A2 0 082 538, and the process of
forming the pile | oops that is separated both spatially and in tine
fromthe actual cutting process. This not only permts 20 application of a
reliable cutting technol ogy;, such as one inproved in accordance with

t he teaching of the prior German patent application No. 195 18 490. 4,
but it al so ensures that the pile | oops to be severed are only
severed once t ivbyrimy etheeretoasbtinganetion,t hee25 thelr ake retracted Due

f h LVQs I . th ile _elements is al so
Leed for contr o193 (5 Piaffet 'ELEaREq, MEhting bR BheCpi1B IROD By
el enents i s 30 Maining | enctheepidec fionming: tiadgsl t@n atheeatherehaad,
during pile forggd i ,1e0”e%§u_%?1_t|%' I ghggo\e%r%%%%‘é ted &S e% arsﬁoﬁrgreg:ed,

d to al so_have a hi gher position
?32;1-/ EP97/ 01935 extent,g on IOwhich pPile loops axe formed thaturmigdlthe

retracting notixekain Cuncibfyadée reeraetedd to a lower position, such
that upon each retracting motion the formed pile loop
is securely cleared and the pile forming ledge in
question is again available for a pile forming posi-
10 tion in the following feeder. While the length of pile
~ loops may thus be preselected through pile element
geometry, secure mounting of the pile loops that are
to be severed on the related pile forming ledge, and
secure clearing of the pile loops that are to remain
15  uncut, are ensured by the different retracting posi-
tions of the pile elements, with the possibility of
selecting the respéctive positions of the retracted
pile elements in accordance with the formed pile
loops. B o '
20
By the features of the present invention concern-
ing the pile loops to be cut (Lc), as well as those
pile loops that will remain uncut (Lu), are drawn out
as part of the pile element retracting motion, the re-
25 tracting movement into precisely predetermined differ-
ent retracted positions is made use of for tensioning
the 'pile loops and consolidating them into the
stitches that become secure enough to guarantee a per-
fect loop and stitch structure in any case.
30 _
In terms of device technology, the invention
starts out from a circular knitting machine, also de-



fof a smaller distance, resulting in the pile |oop re- mai ni ng on the

pile form sgpbRshgss On the ot her hand, the pil e el ement pcpnfie781285
actuated to a shorter 5 extent, on which pile loops are forned that

will remain uncut, are retracted to a |ower position, such t hat
upon each retracting nDtlon the formed plkg-loop I's securely cleared
and the pile formng |ledge in question is again available for a pile
formng posi- 10 tion in the following feeder. Wile the length of pile

| oops may thus be preselected through pile el enent geonetry, secure
mounting of the pile |oops that are to be severed on the related pile
formng | edge, and secure clearing of the pile loops that are to remain
15 uncut, are ensured by the different retracting posi- tions of the
pile elements, with the possibility of sel ecting the respective
positions of theaxithettinl DE-0Bi Le 585e®5dt, s ior praduking ai patthenédr ned

il | t t
Poncern- T gt Epuiq Holpfis R Meveiq M PRASRE pLIKTIbORE in |
| oops that wi || anenegonxse upE ( BEILtches - dThen kniktting mmaghineoinghudsgs e
el ement retract 'm:drptheadlége it phle! elehonts e BRGed Nae péeih§ﬁ£y

predeterm ned differ- ent tragted positj.ons is made us
tensioning - @1l P@tWPSBpst%ean atEBné’(ﬂqdo]ﬁq n§OTt ke %Pamaf:ﬁenr

stitches that begare ﬁneumlewcuméxﬁtsguempi—eemgpm diffeeént opplend
stitch structure.in an

Tvention sl F63Ge A BFFRnRER RIEERRY YacH rEhe tegoagndtl U

97/ 34036 nal direction of the pile XEWdiRY,// Gd235forming pile

- 7- loops to be severed and pile loops to remain uncut.

| 10 The pile forming ledge for forming the pile loops to
remain uncut forms the termination of the pile element
on the head side. The knitting machine also includes a
selecting mechanism for differently actuating pile
elements in accordance with a pattern and also for re-

15 tracting the pile elements. The object is attained in
that the selecting mechanism is also providéd for
selecting the pile elements for the retracting motion,
and that on the one side of the pile forming ledge
intended for pile loops to be severed, located oppo-

20 site the pile forming ledge for pile loops to remain

uncut, a cutting zone follows.

_ Tensibning' or stretching of the pile loops, in
order to ensure their reliable consolidation into the
25 stitches, may be effected by both pile forming ledges
being terminated at the ends on their head side by
tensioning ledges or stretching ledges, respectively.

In a particularly preferred manner the stretching

30 ledge, terminating the pile forming ledge for pile
loops that are to remain uncut, is arranged at an in-
clination directed towards the head side, with respect



scfibed in DE-OS 1 585 051, for producing a patterned pile fabric '
conpri si Nngy§9¥8408¢ and uncut pile loops in one course péTabpyialss. The
knitting machi ne 1 ncludes | at ch needl es and pile el enents arranged at -
artight 5 angle between the latch needles for -pile formation, W th
the pile elements conprising two differenBopile form ng | edges,
arranged adjacently in the | ongitudi- nal direction of the pile
element, for forming pile | oops to be severed and pile |loops to remain
uncut. 10 The pile formng | edge for formng the pile |loops to remain
uncut forns the termnation of the pile el enent on the head side. The
knitting nmachine al so includes a sel ecting nmechanismfor differently
actuating pile el enents in accordance with a pattern and also for re-
15 tracting the pile elenents. The object is attained in t hat the

sel ecti ng necham sthe slahgbtpdinadedxiisr of thesepilei ejjembntpi Wwherkdment s
for the retracty ' : t e; on i €9pbl
form ng | edge et g réiejh e%"?%raﬁ??ee %@%%E&t%gbéﬂsgeérggfa%oggt 59 ogtp)o-
site the pile fi®% and eerrfenably| 307 obps603- r Charaby, inusbgt CONXERtti ng

zone follows. of the ret®AStONgNHo€iok} €EAELBHIAG bRethb! P_ih.@oﬂéopbn
order to ensure their reliable Tonsolidation into S |tchgi, may be

e 25
ef fected byShothigh a¥Qr kP nyemadgelncut may Re Ry 2F YREleAds on

their h_eadI sideHuir subbegtensi rldasigrp on dhectaheag dfedges, lowest
respectively.

-~ .__In a particular refer nner. _the stretchin
30 |edge, teﬁﬁqﬁﬂQF&Pqrﬂ?iﬁﬁi??d&%?ﬂgkgﬁgﬁéi?oiggPrgeaves ngpée ﬁatLa?e
to renmi n uncutsiorireg r dreglge atfaan ibeing clelaned,i opréifecabdy t whddes t he

head side, withresnect ver o ARITASHPSS.
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It is particularly preferred that if, in contrast
with the teaching of DE-0OS 1 585 051, the latch
needles are arranged in the dial and the pile elements
are arranged in the cylinder, and that the inner back

15 of each pile element is formed to project towards the
dial in the area located opposite the pile forming
ledge for pile loops that are to remain uncut while
forming a retaining means for the course of stitches
formed last. In this manner the pilé elements may be

20 advanced towards the dial as closely as is poséible in
view of reliable ground thread feeding while simul-
taneously forming a channel sufficient for unimpeded
ground thread feeding and 1latch closing movement
underneath the projecting back of the pile elements.

25 Owing to the iowering ledge thus formed in downward
orientation and the impossibility of the fabric escap-
ing in an upward direction, the course of stitches
knitted last is securely held without additional ele-
ments being regquired for this purpose.

30

The pile elements for a circular knitting machine
in accordance with the invention are active independ-



to“the longitudinal axis of the pile elenent, wherein the inclination

angl e sho .p the range of 20 to 7/0[err], and prefgepipysoiiser ]
to‘60[errﬁk8fﬁ§?ggy, in the course of the retracting notian, tensioning

of"the pile loops 5 which are to remain uncut may be effected, as well as
their subsequent clearing in the area of t@e | owest retracting position
“when the pile |oop | eaves the ten- sioning | edge for being cleared,
preferably while sliding over a guiding tip. 10 It is
particularly preferred that if, in contrast with the teaching of DE-OS
1 585 051, the latch needl es are arranged in the dial and the pile

el enent s are arranged in the cylinder, and that the inner back 15 of
each pile elenent is formed to project towards the dial in the area

| ocat ed opposite the pile formng | edge for pile loops that are to

remain uncut whiphely of OB8ERJ othedt il NokBRisel YPartieuleiy Seedfusds t ches
fermed | ast. |n.thI¥ manner the,gble el epnents ma bg 20 . advanced towards
the dial as clodBl BeReFdANGRWAER the invygnbtiop.  EPF oMF d ¥HF%ad

feeding while supflifer frémnenes|pileor alegenatcahnpE-o8f fi c588t 05dr by
uni npeded ground .t hread f eedi and latch ¢losi.n venment
under neat h t he FPBPELEHNG %ﬁﬁ %\‘Pg?fée Fi glgFeﬁé’ﬁl&p%Z?eC&ﬁ%gafﬁa?%eed
| owering | edije adjackatdyd im thendangitudimalendix¢crpiemdofhdhe pile
i npossibility o abrig 4€s hNOyk Pean H?ﬁﬁﬁ i £8665 OMpei
course of stitc%ééﬂ%nk'knfggédaﬁggt Pgtgecﬂ%g y ﬁe mﬁthd%tﬁaddit?&ﬂil
el e- ments bekmdnased add ¥helix #RdpupRotEe Bead side byctepsion-
el ements for a ghgcWar skpbtbhifgmacdides, resgecaseewanqmw t énéliges
i nvention are active |nd%?end- . 7/ 34036 be d d th
PCT/ EP97/ 01235 the stretching Of pile oops to severe an e
10 tensioning of pile loops that are to remain uncut and

thus assures their secure consolidation in the stitch.

Due to the fact that the stretching ledge termi-

nating the pile forming ledge on the head side is

15 arranged at an inclination directed towards the head

side with respect to the longitudinal axis of the pile

element, with the angle being in the range of 20° to

70°, and preferably 30° to 60°, tenSioning as well as

clearing of the formed pile loop which is to remain

20 uhcut is ensured in the range of the lowest retracting
position.

Due to the fact that a projection is formed on the
back .of the pile element opposite the pile forming
25 ledge on the head side, a retaining means for the
course of stitches knitted last may be realized with-
out additional expense.

Precise control over the course of stitches knit

30 last on the one hand and of the fabric, possibly
including pile loops which are to be severed but not

yet cut, results if the projecting back of the pile



-9° ently of each other and conprise particular features

i n accor dagg97Magsh t he invention. For instance, they dpétepoiig1es® t he
pile element of DE-OS 1 585 051 by conprising two different pile

form ng | edges arranged 5 adjacently in the longitudinal direction of the
pile el enent, and wth both pile forM®rg | edges being t erm nat ed
at their ends on the head side by tension- I ng or stretching | edges,
respectively. This ensures the stretching of pile | oops to be severed
and the 10 tensioning of pile | oops that are to remai n uncut and t hus
assures their secure consolidation in the stitch. Due to the
fact that the stretching | edge term - nating the pile formng | edge on
. the head side is 15 arranged at an inclination directed towards the head
-side with respect to the longitudinal axis of the pile el enment, with

the68{lgl e] beit NGe1dhdrite f@ﬂ@l?fréﬂéﬁﬁiﬁgfﬂnd_ lowéfﬁi?ﬁr ]L?daadgwilhgr labd y 30
.10 err], tenslionl ng, as we as .plearing o e rormead  plle op
“which is to rendftqtingd u%ﬁ?n‘?%m%ﬁgu?'é&ﬁi ﬁqsr?@%r%nfg% Bhey Pr@nlg&%é‘gllna(l
‘retracting disdtion.of the pile éleménttdeflectihyafremprheediiadn is

~formed on the ack. of ' ement Sj the pile formng 25
| edge on the heao{bd & ,ln% %@?é}%ﬁg&lrlmﬁés' %“g‘?&?h%ﬁ&' course of stitches

~knitted | asb may be realized with- out additional expense.

~Precise control ovgjhdhe; pOlmen©fing & RSt KSa o £ 38nbaple8Bnthe ntep-hand

- and of- the fabric, possibly i?\écl udi ng pile_ |l oops w%i 51_ gre tno e

~severed but nottion opeg Giroylay kRittring.maching: aaFEtind: tendhsi | e

invention, at least a portion of the pile elements are
actuated with one of their pile ledges being posi-
10 tioned between the needles prior to the stitch and
pile forming process involving one ground and pile
thread each. Simultaneously with the subsequent needle
movement the pile loops are controlled by the pile
elements. Each pile forming ledge of the pile elements
15 stretches out the pile'loops after the stitches have
been cleared from the needle latches by a retracting
movement. An additional retraction of those pile ele-
ments causes those loops previously formed and which
are to remain uncut to be cleared by the pile ele-
20 ments. The pile elements previously actuated to form
uncut pile loops will clear the last pile loops from
the pile forming ledges by an additional movement
without overstretching or deforming those pile loops
knitted before and selected to be severed in one of
25 the succeeding severing actions. Subsequent to the
stretching and clearing of the pile loops, the needles
are actuated to the feeding position and the pile ele-
ments are moved to the severing position.

30 - The pile elements are provided with a sharp
cutting edge which is a continuation of the pile form-
ing ledge below a holding hook that prevents pile
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- 10 - wo 9734036 €l enent forns a retaining and | owering lﬁéﬂﬂi’dﬁ‘ﬁﬁg an
inclined arrangenent with respect to the |ongitudinal Itection of the

pile elenment deflecting fromthe dial and shaping a throat on the

| ower end. 5 When i npl enenti ng +He- net hod of the present inven-
tion on a circular knitting nmachine according to the I nvention, at

| east a portion of the pile elenents are actuated with one of their
pil e | edges being posi- 10 tioned between the needles prior to the stitch
and pile form ng process involving one ground and pile t hread each.
Si mul taneously with the subsequent needl e - novenent the pile |oops are
controlled by the pile el enents. Each pile form ng | edge of the pile

el enents 15 stretches out the pile |oops after the stitches have been
cl eared from t heopsediren ailezadnyy dumisiy atie mile sttt . adtion.

addi tional ret tion of. t i e- . a t hose_ |l 0ops
previ ously forﬁgg 5%3 e\%“lnéloﬁﬁé) %‘?%S%b ?%F’r%f‘ﬂ%%@%? gt %iﬁzﬂﬁ e%ﬁ‘te%”g@ t he
pile ele- 20 edementdhans |positioned eppesitel phectuiitdag edgasmof

uncut pile |l oo bily C| I [ | @gqp | m ng

| edges by an aggle}["’?&%a _%‘%énlgﬁ ﬁic% %ﬁ(e)uf[i’. Ro?&%@?&?&i%%&o%ddaégm ng

t hose pile 3 oophese. (himulhanepustyarititde| dhecdseyepdngevagtionn e of 25

the succeedi ngsgguetinn ¥drt OfRe sABBLAULAR! ddurdd® is peHificned Nehdfnd
clearing of the

Lot 63 Ch  RoBEbRgeaRs nd " SlEe b e, e S L P ERRRSL SR |
their predetermined positions for  pile forming in
accordance with a desired pattern. -

10
Other objects, features, and characteristics of
the invention will become apparent upon consideration
of the following description and the appended claims
with reference to the accompany drawings, all of which

15 form a part of this specification.

BRIEF DESCRIPTION OF THE DRAWINGS

20 The invention shall be explained in more detail by
means of an embodiment while making reference to the
enclosed schematic drawings, wherein:

Fig. 1 . 1is a simplified schematic cross-
25 section of a cut pile machine,
Fig. 2 is an enlarged part of the pile

element showing the pile forming
and severing ledges, '
30
Fig. 3 is a diagram showing the tracks of
- needles pile and cutting elements



30 “The pile elenments are provided with a sharp cutting edge

which is avoems4oséati on of the pile form ing | edge bel pvpppdimyisisnd
hgok that prevents pile WO 97/ 34036 )

PCT/ EP97/ 01235 ~-11- _ | oops from
clearing during the pile stretching acti-ot2- - For severing pile |oops,
cutting edges of the cutting el ements are positioned opposite the
cutting edges of the pile elenments which are in pernmanent contact wth
5 these. Simultaneously with the severing action the selection for the
subsequent course is perforned and thereafter the pile elenents are
again actuated to their predeterm ned positions for pile formng in
accordance with a desired pattern. 10 Q her objects, features, and
characteristics of the invention will become apparent upon

consi derati on of the follow ngideseliapibantandakhe odprendagdc! ai ms
with reference to the acconpany draw ngs, all of which 15 form a part of
this specification. BRI EF DESCRI PTI GN OF THE DRAW NGS 20

The invention shal Fige éxpbalded i showr thdetabpelrption wEaneecdlean

enbodi ment whi |l e maki ng reference b@léhgnd cu@@ghasgqeﬁgg%natlct%ramnngs

wher ei n: ‘e s c 3
positions indicted by IV to XI

in Fig. 3.

B LE PREFERRED DI

10
The cut pile machine shown in the simplified
cross-sectiondl view of Fig. 1 is fundamentally known
from the proposal made in EP-A2-0 082 538
(corresponding to U.S. 4,592,212 and JP-PS 1 457 562)
15 which is herewith fully incorporated by way of
reference for further details. The ground fabric is
knit by the reciprocating movement of'latch needles N
arranged in a dial D, which movement is controlled by
a dial cam system known per se so that further
20 description thereof is not required for one skilled in
the knitting arts. In accordance with the predeter-
mined fabric structure one (plain fabric) or more
(structured ground fabric) types of needles are used.
In the present embodiment, a plain ground fabric is
25 knit on the knitting ledge Dk of the dial D,
referenced in Figs. 3 and 7, by using uniform needles.

A pile yarn P is drawn out into pile loops
alternatively over pile forming ledges 1lv or 1lu of

30 pile elements 1, shown in Fig. 2, simultaneously with
the stitch forming action. The pile element 1,
arranged in a cylinder C, shown in Fig. 1, are



Fig. 1 is a sinplified schematic cross- 25

section ofwe 9¢hde3pi | € machi ne, Fig. 2 IS BPdrdisR_d part
of, the pile el enent showi ng the pile formng -
and severing | edges, 30 Fig. 3 ~is a diagram show ng the -
tracks of needl esqz | e and cutting el ements WO
97/ 34036 PCT/ EP97/ 01235

-12- in relation to each other, and

Fig. 4 to 11
and cutting elenents in the 5
in Fig. 3. DETAI LED DESCRI PTI ON

A PREFERRED EMBODI MENT 10

to Xl
simplified
from the
U S 4,592, 212
by way of
5
10
15
20
25
30

show t he cooperation of needles,

The cut pile machine shown in the
cross-sectional viewof Fig. 1 is fundanentally known

d JP-PS 1 457 562) 15 which js here
é%& levers comprisigg uppef and lowervgutts 3a’and

respectively, on each lever arm. Jacks 3 are mounted
in a recessed portion of the pile element 1 and are
pivoted by selectors which are actuated by mechanical
or electronic means. By this arrangement or by another
adequate system, the pile elements 1 must be at least
forcibly controllable in their retracting movement. In
their dividing position (shown in Fig. 1' in £full
lines) a jack 3 is pivbted with its upper buﬁt 3a
protruding from the cylinder C and with its lower butt
3b being depressed into the cylinder slot, so that
alternatively one of the butts 3a or 3b can be
actuated by cooperating cams depending on the position
of the jack 3. Referring to Fig. 1, cams (not shown)
acting on butt 3a have raised the pile element 1 shown
in front of Fig. 1 with the upper pile forming ledge
lu between the needles while protruding lower butts
3b, actuated by corresponding cams (not shown), will

raise their respective pile elements 1 with their-

lower pile forming ledge 1v between the needles as
shown from the pile element 1 behind the needle (and
from butt 1b and 3b in dashed lines).

It should be noted that patterning controls
corresponding to the above description are known, for
example, from the documents DE-0S 23 64 138 or DE-0S
24 47 427.

The pile elements 1 are controllable by a butt 1lb
for uniform positioning including placement at a
severing position.

e
positions indicted by IV

il
I
OF

Pr aRRSViduids cdritrdRe@ 1 jdidds 3 %i?%e§c§§r&éasnéi ng tod
u Yy |nc§)1r>'pora e



réference for further details. The ground fabric is knit by the

reci pr ocawiowmsmécnent of |atch needles N arranged i n GcHniderplazyhi ch
npvenent is controlled by a dial cam system known per se so that
further 20 description thereof is not required for one skilled in t he
knitting arts. In accordance with the pred&-er- m ned fabric structure
one (plain fabric) or nore (structured ground fabric) types of needles
are used. In the present enbodinment, a plain ground fabric is 25 knit
on the knitting ledge Dk of the dial D, referenced in Figs. 3
and 7, by using uniform needl es. A pile yarn Pis drawn out into
pil e | oops alternatively over pile formng | edges 1v or 1u of 30 pile
el enents 1, shown in Fig. 2, simultaneously with the stitch formng
action. The pile elenent 1, arranged in a cylinder C, shown in Fig. 1,
are WO 97/ 34036 PCT/ EP97/ 01235

-13- d LI t I b ks..3 d doubl e-

arm |l evers conpri S|d$| ﬁ%%%? % ! ﬂ:vé: egﬂt t£§c§c 3§fexgne€ gsplgg??’f/‘g'l' y, on

each | ever arn1vﬂdedsw3taranﬂnppenip11e|ﬁonmxngeieddepdutmmd(ﬁ Idwepil e

“elenment 1 and SfEk%ghgd |fgné5§cwm%£g gé?ﬁggkgatgg ﬂfﬂlcm
ans s ar dequa

or el ectronic ngenent e Syst em
the pile el Smeningihaolt lhe havingmsa lower oten‘émnénm Aedgeblld iand ran r

retracting novegspér H'iv:.d:.nbhq'éd | vidl] "ﬂh@oﬁpbéﬁnpﬁi@%z&ﬁr{: Gedgd N
full 10 Ilnes) Jack i voé} Wthits uggei Qutt rProtrudlng
£S 2 BAOR Y ReStrgteht e 1s on an angled

fronlthe cyllnd
nib 1n whxch also has an inclined lowering and retain-

ing ledge 11. In continuation of the pile forming

10 ledge 1lv, the stem of the pile element 1 is shaped to
a cutting edge 1lc which cooperates with an angled
cutting edge 2c of cutting elements 2, as shown in
Figs. 1 and 4.

15 As shown in Fig. 1, cutting elements 2 are
arranged in a sinker ring S which is attached on the
cylinder or positioned externally thereof and driven

- synchronously with the cylinder C (like the dial). The
reciprocating movement of the cutting elements 2 is

20 performed by cams acting on the butts 2b.

The preferred cutting conditions in which the
cutting edges 2c cooperate with the cutting edges 1lc
of the pile elements 1 are described with reference to

25 PFigs. 2 and 3 of the earlier referenced German patent
application 195 18 490.4. This prior patent applica-
tion is incorporated by way of reference in ordexr to
avoid repetition with respect to such details. To
perforﬁ the cutting action the cutting elements 2 are

30 arranged at an inclination creating a pressurized con-
tact angle, in the lateral contact with the pile ele-
ments 1. The cutting edges 1lc and 2c are therefore



3b” bei ng depressed into the cylinder slot, so that alternatively one of
the buttsvﬁgyﬁﬁmﬁﬁ can be actuated by cooperating cans offson the
position 15 of the jack 3. Referring to Fig. 1, cans (not shown) :
.acting on butt 3a have raised the pile element 1 shown in front of Fig.
1 with the upper pile formng | edge } d5bet ween the needles while
“protruding | ower butts 3b, actuyated by correspondi ng cans (not shown),
“wWill 20 raise their respective pile elements 1 with their | ower pile
form ng | edge 1v between the needl es as shown fromthe pile element 1
behi nd t he needl e (and frombutt |b and 3b in dashed |ines). 25

It should be noted that patterning controls corresponding to the
above description are known, for exanple, fromthe docunents DE-OS 23
64 138 or DE-OS 24 A7 427. 30 The pile elenents 1 are

control | abl e bygspusdd | Bppositer o taemdustddingd flaakedid® Rhagement
at a SeVeT'QﬂﬂQOSQt' Nind 2 XE597/ €036 dae .2¢ i 1 inclined
PCT/ EP97/ 012359 encs an ’ cutcing e g?_4_ s also 1inclLin
Referring to FiwitRkR, respécpi te ¢chendmnglitwliptal extensiardofi tht&ingpper
pile formng Ieggg lu_ a sos bile 1.RO Iﬁggg 1 [ e
separated by a i ?dgc ¢ e?ﬁg%ﬁﬁﬁf%ﬁ% y%nSnggg%e# rw?o%?%g Pgagé 1t
and an Supps amdi acngddigdenadlyTddivesgs in |anfupyand Higgetion
from each other to shape an open throat and an opening
angle into which pile loops slide by subsequent
knitting operations. Preferably, the permanent contact
of both parts between the cutting actions is obtained

10 at least through the nib 2n of the cutting elements.

The lateral pressure of the cutting element 2
against the pile element 1, required for the cutting
action, produce a resilient bending contact of the

15 cutting element 2 whereby the portion of cutting ele-
ment 2 overlapping the pile element 1 towards to the
machine, subsequent to the contact point, is deflect-
ing from the pile element 1 laterally. This deflection
is intensified due to the inclined arrangement of

20 cutting edge 2c with respect to the cutting edge l1c
during the cutting action, with the point of mutual
contact between the two cutting edges being disposi-
tioned from below in the upward direction. Conse-
quently, a perfect scissor-like severing of the pile

25 loops slided on the cutting edges 1lc is performed by
closing the previously shaped V-like throat by cutting
ledge 2c.

Fig. 3 illustrates the required movement of the

30  needles, as well as the pile and cutting elements in
relation with each other for knitting a complete plain
pile course. The needles N pass along track NT. The



|u is elongate

d by a stretching | edge 1s on an angl ed nib 1n which

al so has o bf)sdesgred | owering and retain- ing | edge 1lp~hBporn123s
continuation of the pile formng 10 |edge 1v, the stem of the i

elenment 1 is shaped to a cutting edge 1c which cooperates with an

angl ed cutting edge 2c of cutting el#ents 2, as shown in . Figs. 1
and 4. 15 As shown in Fig. 1, cutting elenents 2 are
arranged in a sinker ring S which is attached on the cyl i nder or

posi tioned externally thereof and driven synchronously with the
cylinder C (like the dial). The reci procating novenent of the cutting
elements 2 is 20 perfornmed by cans acting on the butts 2b. The
preferred cutting conditions in which the cutting edges 2c cooperate

with the cutti
reference to

application 19
i ncorporated b

el ements 2 are
tact angl e,
cutting edgbs
PCT/ EP97/ 01235
opposite on th
cutting edge 2

10

15

20

ng edges 1c of the pile elenments 1 are described with

22ack géf 218 d chitdfirid e etafnbhes I ef erﬁﬂﬁﬁfht@{ m&& paipent
Sh%g 490. 4 Jefls grlor atent appl i ca-

Vg dhe @ileelepants jpass,a Ong eﬁr’o"r%FfPaefp’e‘f?tFBﬂclﬁFt h
respect to suchrgetmi | §orT(Pu, Pwp,erPor anuhepsztldép@gdaﬁgl on tdife cpkéing
€L The

gt brpdrgR g cqnd ELAT S HGASANGD Sl 4 pheS, SO

formad mrcar echenelefbrto the Wight/ as03ihdicated by the

arrow and eggen ial s ctzons ﬁnged v re g@'SpQE
e-contactlng anks of t ement s

ghpyngino Figs|- dedo 11, respectlvely-

In Fig. 4 the cutting element 2 was moved to the
innermost position. The cutting edge 2c has passed
inwardly beyond the cutting edge 1lc to perform a.
perfect scissor-like cutting of those pile loops that
had previously slid between them. Simultaneously to
the movement of the cutting elements 2 the needles N
were retracted to the feeding position for feeding a
ground yard G to them. Furthermore, the pattern mecha-
nism has rearranged the jacks 3 so that a selected
portion of the cooperating pile elements 1 can be
fully raised by butt 3b as in Fig. 1, in accordance.
with track Pv in Fig. 3, whereby their pile forming

‘ledges 1lv are raising between the needles, immediately

25

30

prior to the end of the retracting movement of the
cutting elements.

This disposition is indicated in Fig. 3 with V and
shown in Fig. 5. The ground yarn G is arranged at the
backs of the raised selected pile elements 1 while the
other pile elements 1 remain in an idle position.
After the feeding of a pile yarn P in front of the
raised pile elements 1, the needles N start to retract
inwafdly. Simultaneously a cam acting on butt 3a (Fig.
1) raises all or selected pile elements 1 (if an



with respect to the |ongitudinal extension of cutting edge 1c thereby
defining a ' angle. Both edges 5 1c and 2c additiona | I n
an upwar d gﬁ?%%#@%h fromeach other to shape an open t??%ggbéﬁ%gin
openi ng angle into which pile | oops slide by subsequent knitting
operations. Preferably, the permanent cooygct of both parts between
the cutting actions is obtained 10 at |east through the nib 2n of the
cutting el enents. The lateral pressure of the cutting el enent 2
against the pile element 1, required for the cutting action, produce a
resilient bending contact of the 15 cutting elenent 2 whereby the portion
of cutting ele- ment 2 overlapping the pile elenment 1 towards to the
machi ne, subsequent to the contact point, is deflect- ing fromthe
pile element 1 laterally. This deflection is intensified due to the :
| nlined arvanqgggitigha20agvibing 88FoRCOM the! BAREEEN' Geldhanidl 10 edge
le during the cutting action; wth the point~of nutual cont act
between'the twﬂPE%Yi@ﬁ@)eggeémxﬁﬂE?QHQﬁiﬁﬁe positiopnag AngdceErewbin t he

gﬁwr_dl di r2 gcltioenae-oleﬁdaeg Putaﬂd'eB}lP%n am;efig.ct 3$Q:iossé&]§gééé$§tﬁéwi:fijl@ of
e pile oops slided,on the cufting edges 1c s perforne .

cl osing the pre¥@Blsky %h%lbe&pl?- I?"kleetgf’ﬁﬁgngy]]&é‘ﬁ¥glu as ggégnze._n.

Fig. 3 illustrarig.tée required novenent of the 30 needles, as well as the

pile and cutting elenents in . relation wth each other for knitting a
conpl ete plain pil e course. The needl es N pass along track NT. The
WO 97/ 34036 In Fig. 7 all the needles NpareEfdnadly3xetracted

- 16- to the cast-off position whereby a plain course of

stitches is knitted. The ground yarn G is positioned

10 by the inclined knitting ledge Dk of the dial on the

inside of the needle hook, while the pile yarn P, not

affected by the dial, is located in the uppermost. arc

position of the needle hook to perform a perfect regu-

. lar plating relationship of the ground yarn to the
15 pile yarn. |

As shown in Fig. 7, the pile forming ledges lu and

lv' are arranged in a different space from the dial D

thereby forming pile loops of different lengths. The

20 pile loops Lu determined to ‘remain uncut should be

shorter than those to be severed in order not to be

affected in a subsequent equalizing shearing process

for the severed loops. A sufficient difference in the

length, such as about more than 0,3 mm, of the differ-

25 ent alternative pile 1loops provides an additional
patterning effect.

Again referring to the description of Fig. 6, and

of the cam actuating selected pile elements 1 to an

30 intermediate position for uncut pile loops, it should
be noted that pattern effects resulting from alternat-

ing severed pile loops and uncut pile loops together



track of the cutting elenents is indicated at 2T, while the pile
el enent s §¥ g alternative tracks 1T, Pv (or Pu, Py%?mﬁpmﬁ Ps
n

dependi ng on e pre- determ ned | oop formati on. The knifting cycle is-
per- 5 formed fromthe left to the right as indicated by the arrow and
essential sections marked IV to XI, are _4gshown in Figs. 4 to 11,
respectively. In Fig. 4 the cutting elenent 2 was noved to the 10
i nnernost position. The cutting edge 2c has passed i nwardly beyond the

~cutting edge 1lc to performa perfect scissor-like cutting of those pile
| oops t hat had previously slid between them Sinultaneously to t he

“nmovenent of the cutting elenents 2 the needles N 15 were retracted to the

. feeding position for feeding a ground yard Gto them Furthernore, the
pattern nmecha- nisn1has rearranged the jacks 3 so that a sel ected

pile forming byt e'dfg@s dmn&p@q aﬁ@thnﬁetE)%"enfﬁﬁéeﬁee nsthemRags: efy
prior to the engnafy tlygd CWiRGdiMG mav:%&%'ht af &haple ehhhlg@g Erepentas.

| 25 This dis §’t d t.ed
" Fig. 5. The greﬂgiéﬁﬁérkigglghéga 3 éﬂLQ%%§ Plf%aEQQP&fﬂqm;rQngnrn

selected pilsg elvﬁ.fmﬂts%vﬂeﬁu |§bﬁ h.fhcut) oph]aé Pbops eiﬁrreombmatﬁaam with an
~idle position. er _the

' raised pile el er?é-t‘?tt:,e gFﬁé“\‘?ee%FéEQRl sf‘ﬁr ?%s’?/‘i{? actfy " el %%V\Id'?lf& | Bhe®

~ Si mul t aneousl y &eﬁpﬁdﬂﬁvempamsbuPorﬁaonﬁlgf plat@drgmqundafabDLCSsrected

- pile elenents 1 (if .an /
f PCT/ EP97/ 01235 %talned whenvgafg éigﬁgnts are actuated according to

track Pw in Fig. 3.

- portion of the e :ﬁ;;‘gdef%% I a but t
- 3b as in Fig. 1%%%% aﬁ?! Wt g§€9%€@$n10?§:5 xr&h?%&%;hfﬁelr

10
Subsequent to the stitch and pile forming process,
the needles N are raised outwardly from the dial. As
shown in Fig. 8, all of the pile elements are simulta-
neously arranged between respective needles N. By the
15 frictional contact of the stitches on the xraising
needles the fabric is also moving from the dial out-
wards, so that the sinker loops of the fabric, knitted:
from ground yarn G, will contact the downwardly
inclined lowering ledge 1l on pile elements 1 so that
20 the lowering ledges 11 will prevent the fabric from a
further movement with the needles and will support the
take down action. The disposition of the fabric will
also loosen the contact of the pile loops on the pile-
forming ledges. For this reason the dividing ledge 1d
25 of the dividing hook 1h must be sufficiently dimen-
‘sioned to .control pile loops Lu to the subsequent
clearing separate from the pile loops Lc which were
drawn out by the pile-forming ledges 1lv and remain on
the pile forming ledge of the pile element 1 in an as
30 yet uncut condition, until they are disposed on the
cutting edges lc. '



-17- addi tional dividing action of the pattern nmechanismis
provi ded) woisyesgt er medi at e position as indicated by t Fu and
shown in Fig. 3 to engage the pile yarn P with the pilé formng | edges
lu as shown in 5 Fig. 6. In Fig. 7 all the needles N are finally
retracted to the cast-off position whggeby a plain course of

stitches is knitted. The ground yarn Gis positioned 10 by the inclined
knitting | edge Dk of the dial on the i nside of the needl e hook, while
the pile yarn P, not affected by the dial, is |located in the uppernost
arc position of the needle hook to performa perfect regu- | ar

pl ating relationship of the ground yarn to the 15 pile yarn. As
shown in Fig. 7, the pile formng | edges |u and ly are arranged in a
different space fromthe dial D thereby formng pile | oops of different

lengths. The 20 pidie| gope é!eﬂéhﬁ&”h”%@mkﬁ;fQﬂ?'ﬂhﬂ@cﬂbsihﬁahduhﬁll
shorter than those to he severed in order not to be fected in a

subsequent equath®i AgeCRES: th xR ocemRletely oraiged and eHhFoéﬁé.tcRes
suf ficient diffﬁ@ﬂ@@ehﬁeahefrom ﬁrengwtcmhozs a@uheé@wstaansﬁo%nmn of

the differ- I t d ddi, t, I
patterning ef rebt Pia® 9% A3 48 ofherar 1 BRouh nEhac 35 ton-BRthuonRy. o
~and of -Bhe fmmatheatp.ui@ gdzm_:trmy pihethleer;muceﬂs tloe aenBlrged by

i ntermedi ate pasid 'Sﬁ%.&% #89 ﬁ&-.' %o' %‘&% dd shoshd « atbﬁeﬁgéﬁg jpat

pattern effects re I'ng I Nng severe oops - and
uncut pl|€|(ﬂnﬁhQ0§@hh@¢ may occur ln the absence of precautlons.

Therefore, in accordance with Fig. 10, the needles
10 N are initially only retracted after clearing slightly
so that thereby the stitches are frictionally posi-
tioned on the dial and the pile 1loops on the -
corresponding pile forming ledges.

15 Thereafter the pile elements 1 are-retracted as
shown in Fig. 11 so that the pile loops Lu, drawn out
by the pile-forming ledges 1lu, are engaged by the
stretching ledges 1s, respectively by the tensioﬁing
ledge 1t when formed over the pile-forming ledge 1lv,

20 and will be stretched out so that connecting enlarged
stitch portions from the pile yarn P are retracted and
tightened around the needle stems. '

As shown in Fig. 11, tensioning of the pile loops

25 Lu and Lc formed by the pile forming ledge 1lv and 1lu

is easily performed by ledges 1t and 1ls. The pile

loops Lu must, moreover, be cleared from their pile
elements to remain uncut in the same movement.

30 The general retracting movement of the pile ele-
ments 1 is limited in order to avoid overtensioning
and deformation of the previous knitted pile loops Lc



WO" 97/ 34036 PCT/ EP97/ 01235
- 18- th plated ground fabric (w thout |oops) ar I.ned
by. two di vi 8I ng alc?ﬁt ions per feeder. In the case of onl ?@WI ng

action a sinple change froma pattern with the alternative pile |oops
to a pattern 5 with severed (or uncut)_pgle |oops in conbination with

pl ated ground fabric is possible by resetting the respective cans.
Portions of plated ground fabric are obt ai ned when pile elenments are
actuated according to track Pwin Fig. 3. 10 Subsequent to
the stitch and pile form ng process, - the needles N are raised
outwardly fromthe dial. As showmn in Fig. 8, all of the pile elenents
are simlta- neously arranged between respective needles N. By the 15
frictional contact of the stitches on the raising needl es the fabric

is al so novin S a n I s of
the fabric, kglv{l’{e@?w l{%aé) Pfgr%%ndle%};?\ﬁ "ot ?f‘igo%#’g? ?‘H If? V\n\%gl%dl
i nclined | ower ikige egdementegn JpSI edmhmh%di s‘%ﬁliﬁ?le ZGDbQQ@JlQ}Weﬂfng

| edges 11 will ﬁiﬁ.@’e%qfx Qeﬁab§h§p659€i6n is fabHiwfedDURERL 1WA viEhe
needl es and will su The_di s 05|t|on of the

t ake ction

fabric will rety #‘Eﬁ)s’%‘h"?’ﬁ%“'&%nl’ﬁﬁg°ﬁ¥‘ea gYpﬂ‘L? |¥bpEhenbrkEspi3Re-
form ng | edges.od-08bt s tRGS@bdﬂErail:imqil pattedge Jack253. ochbfletdjmi di ng
the subsequent roabon| 5B Fedefian. sonfrehe | CHDoRE RN Rk e

drawn out by ttﬁ@mﬂngfprm:egsl gugpds be madmtanmeud oso that the plle

elements which were actuated into an intermediate

position for forming uncut pile loops Lu in the

10 knitting action (Fig. 7) will be retracted in

~ accordance with track Pc in Fig. 3 to a lower position

than the other pile elements which will pass along

track Ps. The retracting movement of the pile elements

1 for clearing uncut pile 1loops Lu is herein
15 restricted by the pile loops Lc of the previous course
which will be severed in a succeeding cutting

operation. -

After clearing the pile loops Lu formed by ledges
20 1u, the needles N are then retracted inwardly to a
feeding  position and the stitches of the previous
course are again disposed on the knitting ledge Dk of
the dial. This may be supported by mechanical or pneu-
matic means to position the cleared pile loops Lu
25 securely behind the nibs 1ln and on the backs of pile
elements 1 when they are raised to the cutting posi-
tion whereupon the cutting elements 2 perform their
inward movement. With this movement the process
according to the invention is completed and is per-

30 formed again as described above.



t he pile formng | edge of the pile elenment 1 in an as 30 yet uncut

condi ti on, widYrlliesshey are di sposed on the cutting edges 1lc.
97/ 34036 ha403s PCT/ EP97/ 01235 PCT/EPITA1235

-19- The pile elenents 1 remain in this position until _
the needles N are conpletely raised and the,stitches are cleared from
the | atches of the needl es as shown Im Fig. 9. As is generally known,
the stitch-portions 5 fromthe pile yarn may in the process be enl arged
by t he needl e novenent to such an extent that defects in t he
fabric may occur in the absence of precautions. Therefore, in
accordance with Fig. 10, the needles. 10 N are initially only retracted
after clearing slightly so that thereby the stitches are frictionally
posi - tioned on the dial and the pile | oops on the correspondi ng
pile form ng | edges

s " Chown i n i ey Fasenihad (reetnTEed dopReqnenf aon ope modiEfgalt
pilejforning Ied@esdiﬁiegﬁuﬂengagédtﬁpnsheparticaﬁraﬁghimg I?dgﬁsd&ﬁce
bi et orm ng | ey JHE fkkes ot itactediily RECREDELE' CRRtzery
enl arged sttt cthe odependbedo anbadinant y aa fit@r acd eagtinge tthe apille
tightened arpundobpad NGed(8sS!sHBwn in Fig. 11), the pile elements 1
may immediately be raised to the full extent, and sub-
sequent to the cutting action, predetermined pile ele-
ments 1 may be retracted into an intermediate position -
~ according to track Pu of Fig. 3 or additionally
10 retracted into an idle position. This procedure
creates knitting conditions comparable with those of
the above described embodiment and requires only a
forcible retraction of the pile elements 1 by the
jacks 3. This demonstrates the large variety of modi-
15 fications provided in implementation of the present
invention. | ' '

When the pile elements 1 are precisely controlled
by the jacks 3 in their léngitudinal-movements, as de-
20 scribed in accordance with Fig. 1, it is also possible
to retract the selected and fully raised pile elements
simultaneously with the knitting action, whereby the
pile length of the pile loops Lc to be severed, is
adjustable to the pile length of the uncut pile loops

25 Lu.

In the mentioned movement of pile elements 1 the
pile yarn is positioned by ledges 1t to the inside of
the needle hooks and performs a reverse plating of the

30 pile yarn. This is also realized for uncut pile loops
Lu with an adequate position of nibs 1n with their
lédges ls when loops to remain uncut are drawn out.



As“shown in Fig. 11, tensioning of the pile loops 25 Lu and Lc forned by
the pile f@gyradedsedoge 1v and |u is easily perforned b&dﬂ%ﬁ”ﬁ#ﬁg and
1s. The pile | oops Lu nust, noreover, be cleared fromthelrr pi :
el ements to remain uncut in the sane novenent.- 30 The gener al
retracting novenent of the pile ele- -ppnts 1 is limted in order to
avoi d overtensioning and deformation of the previous knitted pile | oops
Lc WD 97/ 34036 PCT/ EP97/ 01235

- - 20- whereby the perfect clearing of pile |oops Lu fromthe

pile elements is dimnished. Reliable obtention of this required
supposition is achieved by sel ective retracting novenents perforned by
one of the butts 3a 5 or 3b of the cooperating pattern jacks 3. For this
~reason the selection control of the previous pile form ng process mnust
be maintained so that the pile el ements which were actuated into an
“internedi ate position for formng uncut pile loops Lu in the 10

“knitting action @& gshoyld Wel |understeedathes im addigdesr dkmctheith
track Pc in Fi greddddrmy 'd’é@érf@@i&honthe dritRthd hfaﬁ‘fﬂ?chhEErﬁEEHSHt S

which will passS al ong track . The retractjng novenent of pile

el enent s 1 e (ﬂfea‘F?‘F’P@s%ncBF yerded, Aeeaniing Hef chpmezous e§PPWE-t ed by
the pile | 0®ps specdffidation®. ous course which will be severed in a
succeedi ng cutting operation. _

" While the invention has been described in connec-
tion with what are presently considered to be the most
practical and preferred embodiments, it is to be

10 understood that the invention is not to be limited to
the disclosed embodiments, but on the contrary, is
intended to cover various modifications and equivalent
arrangements included within the spirit and scope of
the appended claims.



After clearing the pile loops Lu formed by | edges 20 lu, the needles N are

then retr | rdly to a feedi ng position and the | t he
previ ous %g?:}?)‘*l??%\g are agai n disposed on the knitting le ;> ﬁlm .
~dial. This may be supported by mechani cal or pneu- matic means to
position the cleared pile loops Lu 25 secagely behind the*“lﬂﬁ“ﬂ“ﬂﬂ"ﬂutwu"
the backs of pile el ements 1 when they are raised to thd N Al pugy i
ti on whereupon the cutting elenents 2 performtheir i nwar d novenent .
Wth this novenment the process according to the invention is conpl eted
and is per- 30 formed again as described above. WO 97/ 34036

PCT/ EP97/ 01235 -21- The
descri bed preferred enbodi mrent can be nodified in different variations
particularly in accordance with the features of the selecting
nmechani sm Cont cC METS scri bed enbodi nent, after clearing the
pile 5 loops Lu %as shown in Fig. 11), the pile elenents 1 may

i mmedi ately be raised to the full extent, and sub- sequent to the
cutting action, predeterm ned pile ele- ments 1 may be retracted into

an internedi ate jposi}i.qQn accordi_n fe tra P f HJg. . Qr
“additionally 10 l‘r et‘@&%dd _f?ﬁt ga?g%'aciq:&r&%gpoéi %anﬁe%n?ﬁi spljpéogggﬁﬁg
creates knit5i ng cormtintpmissinpnpeveaied astwelhoas afncut pile hbope in
~descri bed enbodi nent d IJ eseonkys rgi b HLact | QEk he
. pile elements 1 by fﬁgp Ckﬁﬂ#%%kng.é%ﬁ?%h%%nﬁﬁgt%gtgg:%ﬁéa?érggﬂggéP ty of
nmodi - machine which comprises latch needles (N) and pile
) elements (1) arranged at a right angle between
said latch needles for forming pile loops, as well
10 as cutting elements (2) cooperating with cutting

ledges (lc) of said pile elements (1)

- wherein said pile elements (1) comprise two pile

forming ledges (1lu, 1lv) arranged adjacently in

15 the longitudinal direction of said pile element

for forming'pile loops (Lc) to be severed and

pile loops (Lu) to remain uncut in accordance

with a pattern, such that the pile thread (P) is

_ fed to one of said two pile forming ledges (lu,
20 lv), and

- wherein the pile forming ledge (1lu) for forming -
pile loops (Lu) to remain uncut form the termi-
nation on the head side of said pile element (1)
25 and the pile loops (Lu) to remain uncut are
cleared prior to the subsequent pile forming
step by said pile element (1) being retracted

_ characterized in that
30 .
- the selected positions for controllably
actuating said pile elements (1) into pile



15" fications provided in inplenentation of the present I nventi on.

VWen the Rybds, ﬁhgfents 1 are precisely controlled by t I n
their longitudinal novenents, as de- 20 scribed in accor By '

it is also possible to retract the selected and fuIIy rais
el ements si mul taneously with the knitg4.ng action, mm Imjulljm I|H|
tlength of the pile |oops Lc to be severed, is adjusta
| ength of the uncut pile |loops 25 Lu. In the nentloned nnvenent
. of pile elenents 1 the pile yarn is positioned by | edges 1t to the
. i nside of t he needl e hooks and perfornms a reverse plating of the 30
. pile yarn. This is also realized for uncut pile |oops Lu with an
. adequate position of nibs 1n with their | edges 1s when | oops to renain
L uncut are drawn out. WD 97/ 34036
. PCT/ EP97/ 01235 forming positions " afaintained for cohl
i shoul d be understood that _in~addition_to precedj ng description, the

'ground fabric construcEF8hling ihe Rﬁ1QNﬁhQﬂ9n9ﬁa&k*IW%FQK%@ﬁEﬁ% 9
- numerous known 5 specthegatl | SiSsequent ret2¥tt fnd NaotiuaNt WhBnhaghdeen

. described in connec- loops are cleared from the needle latches, and
5 ' _

- said cutting ledges (lc) are arranged at such

a spacing below said latch needles (N) such

that said pile loops (Lc) to be severed will

- slide onto said cutting ledge only after at

10 least one more course of stitches was knitted.

2. Method according to claim 1,
15 characterized in that

a) arranging selected ones of pattern jacks (3).
for controlling the associated pile elements
{1) in two different positions for the pile
20 forming process, such pattern jacks (3) subse-
quently remaining in this disposition con-
currently to the raising of the needles (N) to
a clearing position,

25 b) positioning of the pile elements (1) with their
downwardly inclined lowering ledge (11) between
the needles (N) for engaging the fabric on the
sinker loops of the previous knitted course on
said lowering ledges (11) to support the take

30 down of the fabric and to prevent a movement of
the fabric with the raising needles (N) and



tidn with what are presently considered to be the nost practical and
preferred 539?“ nts, it is to be 10 understood that the i ' l«S not
to, be li m"?e og? t he di scl osed enbodi nents, but on tﬁemtﬁiﬁyzis—;—s—
intended to cover various nodifications and equivalent arrangenent s
included within the spirit and scope of _p5. the appended H ii

97/ 34036 PCT/ EP97/ 0123 I“I!THI!_ "”IIIJ IMHI :

-23- WHAT IS CLAIMED I S: 1. Method for nmanufacturing a
patterned pile fabric 5 conprising severed as well as uncut pile

| oops in one course of stitches on a circular knitting

machi ne which conprises |atch needles (N) and pile el enments (1)
arranged at a right angle between 'said |atch needles for formng
pile |oops, as well 10 as cutting elenents (2) cooperating with
cutting | gdg ; ' ' s~0herein
said pile el enent sg?l?éggég%'llgé ?\?\ioedpé)jf%é €1 &HEAES ((glér'man%tﬁlédcéga lu, 1v)

arranged adjacently iAng1®Ef the sHELeRRY| fiFPhathgi rkREFRES oPIsathepil e

el ement f oheb@NLBENYN)I BecbeARhg( ko) tie RELHGRYSILILRANGE the
pile loops (Lu) to remain unc th a pattern,

t d
such that the pile thP@E&eFP)ngkg & O%é%yﬁaﬁfq(fQﬁﬂe?ﬂc fFHeho 1 e

formng ledges (lu, a tensioning position, wherein

d) retracting the pile elements (1) previously
raised for forming uncut pile loops (Lu) to an
extent in which subsequent to the stretching

10 out of the pile loops (Lu) said pile loops (Lu)
are cleared over the nibs (1n) from the pile
elements (1), and '

e) subsequently raising the pile elements (1) into
15 _ a cutting position in which at least the pile
loops (Lc) of the previous course are arranged
above the cooperating cutting ledges (1c, 2c)
of the pile elements (1) and cutting elements
(2) when said cutting elements (2) will perform
20 a cutting movément concurrently with which the
reset and re-selection of the pattern jacks (3)
are carried out and the needles (N) are
retracted to a feeding position for knitting
the succeeding course.
25

3. Method according to claim 1,

characterized in that

30
selected pile elements (1) will remain in cutting
position when the pile forming process is per-



20" lv), and - wherein the pile formng | edge (1u) for
formn ile loops (Lu) to remain uncut formthe
9  W09734036 P ps (Lu) Pﬁkﬁ‘uﬂ,}% »

nation on the head side of said pile elenent (1) 25 arne—the

“loops (Lu) to remain uncut are cl ear

- pile forning step by said pile gjgment (1) be| nb”ﬂ" em‘ﬂil'" I'”““I
characterized in that 30 - the selected posi t
control |l ably actuatlng said pile elenents (1) intop
WD 97/ 34036 PCT/ EP97/ 01235
- 24- form ng positions are maintained for con- _
trolling the pile elenents (1) with respect to their subsequent
retracting notion when the | oops are cleared fromthe needl e
| at ches, and 5 - said cutting ledges (1lc) are arranged at such

a spaci ng bel ow sai e S t.hat sai d I

| oops (Lc) to be sesféE%&& ?? thé gh%h BEEF 8&98ﬁPﬁsséﬁd éﬂ?%l %
only after at 10 from pilgt fermingre course of stitches was knltted
2. Method according to claim1,

5 4. Method according to claim 1,
characterized in that
the pile loops (Lu) remaining uncut and the pile

10 loops (Lc) determined to be severed are drawn out
to different lengths.

5. Method according to claim 4,

15 _
characterized in that
the pile loops (Lu) remaining uncut are drawn out
to a shorter length than pile'loops (Lc) deter-
20 mined to be severed.
6. Method according to claim 1,
25 characterized in that
said pile elements (1) remain, with their pile
forming ledges (lu, 1lv), in the selected positions
in the stitch and pile forming action of the
30 needles so as to position the pile yarn (P) in a

correct plating relationship relative to the
ground yarn (G).



15" characterized in that a) arranging sel ected ones of

pattern | agloH7a4036 for controlling the associ at edr&hh?sﬁdﬁé?m S
(L) intw different positions for the pile 20
- such pattern jacks (3) subse- ' quent |y renalnlng
~disposition con- currently to2mhe raising of thH!M@ WU}IM
~a clearing position, 25 b) positioning of the pile
“their downwardly inclined | owering | edge (11) between
the needles (N) for engaging the fabric on the si nker | oops of
~the previous knitted course on said lowering.ledges (11) to
support the take 30 down of the fabric and to prevent a novenent of
the fabric with the raising needles (N) and WO 97/ 34036
PCT/ EP97/ 01235 - 25- C)
retracting the pile elenents (1), after clear- i ng of the
stitches fromthe | atches of the needl es (N) according to the
di sposition of the pattern jacks (3) separated from each ot her,
to 5 a. tenethodngcposdungn;owhaa&mn1,
5 characterized in that

said pile elements (1) are retracted according to
their selected positions concurrently with the
stitch and pile forming process thereby position-

10 ing the pile yarn (P) in a reverse plating rela-
tionship relative to the ground yarn (G).

8. Method according to claim 7,

15
. characterized in that
said pile elements (1) selected to engage the pile
yarn (P) with their pile forming ledge (1v) for
20 forming loops (Lc) to be severed are retracted

concurrently with the stitch and pile forming
process to an extent in which the pile loops (Lc)
are drawn out by the tensioning ledge (1t) of the
dividing hook (1lh) so that the lengths of the pile

25 loops (Lc) to be severed and the difference in
length between the pile loops (Lc) to be severed
and the pile loops (Lu) remaining uncut are
adjustable.

30
9. Circular knitting machine for producing a
patterned pile fabric comprising severed as well



d)"retracting the pile elenents (1) previously rai sed for

form ng unwolorBigse | oops (Lu) to an - extent in whpep gguent
to, the stretching 10 out of the pile | oops (Lu) said—

are cleared over the nibs (1n) fromthe pile el e
e) subsequently raising the pile elenents-£8) into 15 : “i m & l""
“position in which at least the pile | oops (Lc) of% *

course are arranged above the cooperating cutting | edges (1c,
2C) of the pile elenents (1) and cutting el enments : (2)
. when said cutting elenents (2) will perform 20 a cutting novenent
concurrently with which the reset and re-selection of the
pattern jacks (3) are carried out and the needles (N are
retracted to a feeding position for knitting t he succeedi ng

- course. 25 3. dét haduaCoPile NAdopst! BhMohe course ofh@ad@dszed in
“that 30 selecteqafije elements (1) will remain in cutting
- position when the piYTBLIFMy process is per- - WO 97/ 34036

- PCT/ EP97/ 01235 - 26-
o - a dial supporting reciprocatingly movable latch
5 needles (N) for knitting a ground fabric

- a cylinder in which pile elements (1) are
arranged at a right angle to the needles (N) and
reciprocatingly movable to and between said

10 needles (N), said pile elements being opera-

tiveiy connected with

associated pattern jacks (3) controlling at
least the retraction of the pile elements (1)

15 according to a selection,

a sinker ring supporting cuttihg' elements (2)

positioned at a right angle to the pile elements
(1) and resiliently pressed to the flanks of

20 said pile elements (1) below their pile forming
ledge (1v) for forming pile loops (Lc) to be
severed, and positioned with sufficient spacing
relative to the needles (N), and

25 - cam arrangements cooperating with the butts of
the needles, pile elements (1), cutting elements
(2b) and pattern jacks (3a, 3b), respectively,

characterized in
30
- that said pile elements (1) comprise two pile
forming ledges (lu, 1lv) arranged adjacently in



fofmed so that such pile elenents (1) are excl uded frompile

form ng. wog.”‘éﬂéﬁel\/ep hod according to claim 1, » Ef‘/i:?ﬁ/(ﬁﬁszed I n

t hat pile loops (Lu) renaining uncut and the p..c

| oops (Lc) determined to be severed are drawn out

| engt hs. 5. Method according to clggm u“mﬂl“)mﬂ H'III |“'
I n that the pile |oops (Lu) renalnlng uncut are
"to a shorter length than pile loops (Lc) deter- 20 m ned to be

sever ed. 6. Method according to claima1, 25 characterlzed

I n that said pile elenents (1) remain, with their pile

formng | edges (1u, 1lv), in the selected positions in the stitch
and pile form ng action of the 30 needl es so as to position the pile
yarn (P) in a correct plating relationship relative to the

ground yarn (G. the longitudinal direction of said pile ele-

ment for forming pile loops (Lc) to be severed
and pile loops (Lu) to remain uncut,

5 - that said pile forming ledge (1lu) for forming
| the pile loops (Lu) to remain uncut forms the
termination of said pile element (1) on the

head side,

10 - that said cam arrangements are also provided
for selecting said pile elements (1) for the

retracting motion, and

- that said pile forming ledge (1lv) intended for

15 forming pile loops (ILc) to be severed is con-
tinued at its lower side by a cutting ledge
(1c).

20 10. Circular knitting machine according to claim 9,
characterized in that
both pile forming ledges (lu, 1lv) are terminated

25 at the ends on their head side by stretching or
' tensioning ledges (1s, 1t).



WO 97/ 34036 PCT/ EP97/ 01235
-27- WO 9734036 /- Method according to claiml1, 5 %{zggl zed

i n, t hat said pile elenments (1) are retracted aCLUIU|ng to

their selected positions concurrently with the:
form ng process thereby position- 10 -3pog the pile yar m”ﬂﬂﬁ iwgm”““l
reverse plating rel a- tionship relative to the gro

8. Method according to claim7, 15 characterized in that

said pile elenments (1) selected to engage the pile yarn (P) with
their pile formng | edge (1v) for 20 formng loops (Lc) to be severed
are retracted concurrently with the stitch and pile form ng

process to an extent in which the pile |oops (Lc) are drawn out by
t he tensioning Iedge (1t) of the di vi di ng hook (1h) so that the

I ths of th .
engths o el‘?he pl?{h Jaz % (Lc)né lnecﬁ&é)eaé@afafﬂgaed égéug igrence in

| engt h bet ween 0 be severed e p|Ie | oops
(Lu) renmining uncut are adj ust abl e.

characterized in that

5 said upper pile forming ledge (lu) is extended to
the peak of the pile element (1) with said
stretching ledge (1s) on the front side of a nib
(1n) thereof, said nib (in) comprising a down-
wardly and outwardly inclined lowering ledge (11)

10 facing the dial.

12. circular knitting machine according to claim 9,
15 characterized in that

said pile forming ledge (1u) for uncut pile loops
- (Lu) is positioned closer to the dial (D) than the
pile forming ledge (1lv) for pile loops (Lc) to be
20 - severed .

13. Circular knitting machine according to claim 9,
25 characterized in that

- a) subsequent to the raising of the pattern jacks
selectively by raising cams acting on one of
the butts (3a, 3b) for arranging the associated

30 pile elements (1) in different positions for
the pile forming process, said pattern jacks
(3) will remain in this disposition con-



307 9. Circular knitting "machine for producing a

patter nedoﬁélgglsjogpri c conprising severed as well WO 97‘%,&;@”01235

PCT/ EP97/ 28-

uncut pile |l oops in one course of stitches, : conprisin .

- a dial supporting reciprocatingly anabL§1tatch 5 |um Hﬂ"ﬁﬂ'ﬂ“'““"

for knitting a ground fabric . - cylinder in ImRERE ol

elenents (1) are arranged at a right angle to the needles (N)

and reciprocatingly novable to and between said 10 ,

needles (N), said pile elenents being opera- tively connected
“with - associated pattern jacks (3) controlling at

| east the retraction of the pile elenents (1) 15 according to a

sel ecti on, - a sinker ring supporting cutting elenments (2)

Fesi i ently prossed t o SHEEPRERKs EF thoo EaITIRg of jthe| negdlfbntl)( 5°
Pglgg/their pile form ng clearing posétijen( | andfaisborm ng pile | oops (Lc)

b) arranging all pile elements (1) by cams acting

5 on butts (1lb) between the needles so that down-

wardly inclined lowering ledges (11) of said

pile elements (1) engage the sinker loops of

the previous knitted course and will prevent a

movement of the fabric with the needles and

10 additionally will support the take down, and

c) retracting the pile elements (1) immediately
after clearing of the stitches from the latches
of the needles (N) according to their selected

15 disposition from one of adjustable cams acting
on the butts (3a or 3b) of the associated
pattern jacks (3) to a stretching position,
wherein

20 d) the cam acting on the butt of such a pattern
jack (3) which was raised in the previous pile
forming process in the lower position. for form-
ing uncut pile loops (Lu) will retract the
pattern jacks (3) and cooperating pile elements

25 (1) to an extent in which the pile loops (Lu)
determined to remain uncut are securely cleared
from the pile elements (1), subsequently

e) raising the pile elements (1) on their butts

30 (1b) actuated by a cam to a cutting position in
which the cutting ledges (1lc) of the pile ele-

ments (1) are arranged opposite to the cutting



seVered, and positioned with sufficient spacing relative to the

needl es ( - cam arrangenents cooperating y tts
l\%ogq@%g‘sneedl es, pile elenents (1), cutting eI emypé%%

_ (2b) and pattern jacks (3a 3b), respectively, - characteri zed
in 30 - that said pile el emen (1) conpri se t’\ﬂlllllﬂﬂ"“l""l'””“l
formng | edges (1lu, 1v) arranged adjacentl WO 9748 B oI RARC IR 1
PCT/ EP97/ 01235 - 29-
the |l ongi tudinal direction of sai d pile ele- ment for formng
pile loops (Lc) to be severed and pile loops (Lu) to remain
uncut, 5 - that said pile formng | edge (1u) for formng
t he piIe | oops (Lu) to remain uncut forns the term nation of

. said pile element (1) on the head si de, 10 - that

' said cam arrangenents are al so for selecti ng sal d

pile elenents (1) for ges (2 ) %3 chE?-chﬁﬂ-ﬁg‘eﬁ'ﬁﬁ drf) dfy & suffi

cient spacing below the -needles (N) such that
at least the pile loops (Lc) to be severed of
the previous knitted course are not positioned
5 on the cutting ledges (1lc) of the pile elements
(1) so that by the severing movement of the
cutting elements (2), controlled by a cam act-
ing on butts (2b), exclusively.such pile loops
(Lc) are severed which were knitted previously
10 to the la§t course,

f) and concurrently with the cutting action per-

forming the reset and re-selection of pattern

jacks (3) and also retracting the needles (N)

15 -from the clearing position to a feeding posi-
tion for knitting the succeeding course.

14. Circular knitting machine according to claim 9,
20
characterized in that

the cams acting on one of the butts (3a, 3b) on
paLttern jacks (3) will maintain the associated

25 pile elements (1) in a constant position during
the stitch and pile forming process.

15. Circular knitting machine according to claim 9,

30
characterized in that



- that said pile formng | edge (1v) intended for 15 form ng pile

| oops (Lc evered is con- tinued at it i.de b a
cutting | gwgﬁnf (1c). 20 10. Clrcular kthHu “Muﬁi g d
according to claim?9, characterized-in
formng | edges (1lu, 1v) are termnated 25 at the end i i
side by stretching or t ensi oni ng qsedges (1ls, 1t). I“I“I MMHWH ml l
97/ 34036 ' ) PCT/ EP97/ 01235

- 30 - 11. CGircular knitting machine according to claim 10,
characterized in that 5 said upper pile formng |edge (1u) is
extended to the peak of the pile elenent (1) with said

~stretching |l edge (1s) on the front side of a nib (1n) thereof, said

~nib (1n) conprising a down- wardly and outwardly inclined Iomering

"l edge (11
: ge (11) concurrently to the stitch and pile forming

process the cams acting on one of the butts (3a,
3b) on pattern jacks (3) will retract the pile
elements (1) associated therewith.

16. Circular knitting machine according to claim 15,

characterized in that
10
the cam aéting on one of the butts (3a, 3b) for
retracting, concurrently with the stitch and pile
forming process, associated pile elements selected
to engage the pile yarn (P) on the pile forming
15 ledge (1lv), is adjustable.

17. Pile element (1) for a circular knitting machine
| according to at least one of claims 9 to 16 which
20 comprises two pile forming ledges (lu, 1v)
adjacently arranged in the longitudinal direction
of said pile element (1),

characterized in that

25
both pile forming ledges (lu, 1lv) are terminated
at their ends on the head side by stretching or
tensioning ledges (1s, 1lt).



10" facing the dial. 12. Crcul ar knittihg machi ne according to

claim?9, characterized in that said pile formng | edge
(u) for JW@@FBﬁPPe | oops (Lu) is positioned cIoseLffzﬂgﬁggﬁfiﬂ—%{»;——

t han t he pile formng | edge (1v) for pile I oops (Lc) to be 20
sever ed 13. Circular knitting machine according to c ﬂlmmllu“lﬂﬂll ll
characterized in that a) subseq Nt to the raisin
j acks : sel ectively by raising cans acting on one of
the butts (3a, 3b) for arranging the associated 30 pile elenents
(1) in different positions for the pile formng process, said
- pattern jacks (3) will remain in this disposition con- WO
- 97/ 34036 : PCT/ EP97/ 01235
- 31 -

18. Pile element (1) according to claim 17,
characterized in that

S - the lower pile forming ledge (1lv) is separated
from the upper pile forming ledge (1lu) by a
dividing hook (1h), with said stretching ledge
(1t) formed on the lower side thereof for the
tensioning of pile loops (Lc) drawn out over the

10 lower pile forming ledge (lv) and a dividing
ledge (1d) on the upper side thereof for the
control of pile loops (Lu) drawn out on the
upper pile forming 1ledge (lu) previously to

‘clearance, and
15
- a cutting ledge (1lc) is arranged on the stem of
said pile element (1) in direct continuation of
. said lower pile forming ledge (1lv).

20 _
' 19. Pile element (1) according to claim 18,

characterized in that

25 said upper pile fofming ledge (1lu) is extended to
the peak of said pile element (1) with said
stretching ledge (1s) on the front side of an
arcuate nib (1n) thereof, said nib (1n) comprising
a lowering ledge (11), inclined with respect to

30 the longitudinal axis of said pile element (1), on
the opposite side thereof.
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acting SWO9734036on putts (1b) between the needl es so that!ﬁiﬁ%’-" 235

wardly inclined | owering | edges (11) of said - pile elenents (

_ R s (1)
orovent & o e OO Vement of the fapriwi th che neeal MM R3HNNY N
additionally will support the take down, and c) retfactingy the”
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fromthe | atches ' of the needles (N) according to their selected
15 di sposition from one of adjustable cans acting on the
butts (3a or 3b) of the associated pattern jacks (3) to a
stretchi ng position, wher ei n 20 d) the cam acting on
the butt of such a pattern jack (3) which was raised in the
previous pile formng process in the |ower position for form
ing uncut pile |gppspfid) elebnte{ldChctbeding to claimpagtern jacks (3)
and cooperating pile elenments 25 (1) to an extent in which the
pile | oops (Lu) : determned to remain uncut are securely cleared
fromthe pile el emenghatactesibedqinanthyt - e) raising the pile
“elenments (1) gﬁltheir butts 30 (I'b) actuated by a camto a cutting
S position in which the cutting | edges (1c) of the pile ele-
“ments (1) are arrangsdidppisretching hdedgetipls) on sWid7/8ikp3¢1ln) is

- PCT/ EP97/ 01235 arranged at an inclination towards the head side
with respect to the longitudinal axis of said pile
element (1) wherein the inclination angle is 20°

10 to 70°, preferably 30° to 60°.

21. Pile element (1) according to claim 17,
15 characterized in that

said pile forming ledge (1lu) for uncut pile loops
(Lu) and said pile forming ledge (1lv) for pile
loops (Lc) to be severed are positioned in differ-

20 ent leveis in respect to the lateral direction,
i.e. the direction of widthwise extension, of said
pile element (1).
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both pile forn1ng | edges (1lu, 1v) are term nated at their ends on

t he head S|de & stretching or tensi oning | edges (1s, 1t
MO 97/ 340% PCT/ EP9.7/ 0128GT/EPS7/01235
- 34- 18. Pile elenent (1) acg@gging to claim17,
characterized in that 5 - the | pile formng Iedge (1v) is

separ at ed fromthe upper pile fopging | edge (1lu) by a
di viding hook (1h), wigh said strétchi ngtletye © (it) formed on the
| ower side thereof for te g\of pile Ioops (Lc) drawn

; | d

out over the 10 pile form nd o&\ (1) and d|V|d|ng

| edge (1d) on the upper] sijde_thereof for t Q e
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t he peak of said pile element (1) with said stretching | edge (1s)
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54 Title PROCESS AND CIRCULAR KNI'ITING MACHINE FOR MANUFACTURING A PATTERNED PILE FABRIC AND PILE
ELEMENT THEREFOR

(57) Abstract

' A patterned pile fabric with uncut and severed pile loops is
manufactured on a circular knitting machine in which pile elements
(1) are arranged in a cylinder (C) provided with an upper and a lower
pile forming ledge divided by a holding hook. For the knitting and
pile forming action the pile elements (1) are individually selected and -
actuated at least to two different positions in which one of the altemnative
pile forming ledges is arranged between the needles (N). Pile loops
d:awnmxtoverdxeupperpﬂcfomnngledgesareclmedﬁmnﬂlepﬂe
elements in the subsequent feeder by an additional clearing movement
while pile loops formed over the lower pile ledge will remain on the
pile elements. Those pile loops will slide downwardly along the stems
of the pile elements by the subsequent knitting. In a continuation of the
lower pile forming ledge the stems of the pile elements are provided :
wxﬂxawmngedge(lC)thatw:ﬂcooperatewﬂawmngedge(ZC)of &5
cutting elements (2) so that all pile loops coming to this continuation 1
section are severed by a cutting movement of the cutting elements.
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