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(57) Abstract

The present invention relates to fioat plated fabrics which are patterned in adjoining arcas of the fabric from one of at least two yams
knitted in a float plated relationship to the other yam alternatively to one another, herewith knitting sectional ground fabric portions from
all yams succeeding one another complementary to a complete ground fabric, 5o that a specific ground yam is substituted or additionally
used for plating effects. In a preferred method for manufacturing such fabrics the yams are successively fed and engaged in the hooks of
predetermined necdles which will kink the yams subsequent to the feeding to sectional loop portions and will knit the loop portions together
fo a complete course in the final knitting action (cast off),




25 shaped according to a pattern.
elasticity of -the fabric, so that this fabrics, as well
for special applications,
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A qualitative inprovenent is perfornmed by individual 10 controlled float

pl ating. This technique is well known, for exanples as "nmesh", in which a
course is conposed froma ground yarn knitted in all stitches and a plating
tyarn knitted in predetermned stitches in between floats. 15 Wth

this method faRydefesth sufficient flexibility are realized POTEPS6/05476
surface is stressed by abrasion at first the floats of the plating yarn are
destroyed and then the ground fabric. Conparable to lay-in fabrics the
patterning of this fabrics is limted by the same re- 20 strictions. To

I ncrease the patterning possibilities and the density of the floats it is
practised recently to conpose a course fromone ground and two pl ating
yarns. 25 According to a previous proposal, as disclosed in Gernan Patent
664 661 in each feeder first two plating yarns are fed alternately to
predet er m ned needl es before

Description

5 PATTERNED FLOAT PLATED FABRICS AND METHODS
FOR MANUFACTURING AFORESAID

BACKGROUND OF THE INVENTION

10 1. FIELD OF THE INVENTION
Float plated fabrics are patterned in adjoining
areas of the fabric alternatively by floats from one of
at least two yarns from which the courses are composed.

15
2. DESCRIPTION OF PRIOR ART

To obtain a circular single jersey £fabric with a
woven-like appearance it is necessary to arrange yarn
20 floats on the reverse stitch side of the fabric
(technical back). Such fabric structures are created
widely by knitting in lay-in yarns in a plain jersey
ground fabric. By an individual arrangement of the tuck
stitches of the lay-in yarn the surface of the fabric is
25 shaped according to a pattern. Lay-in yarns will restrict
the elasticity of the fabric, so that this fabrics, as
well as woven fabrics, for special applications, in which
stretchable fabrics are required (for example highly
molded parts in the transportation industry), are of in-

30 adequate suitability.



the ground yarn is fed to all needles. The di sadvantage 30 of this nethod
Is that, notw thstandi ng an extraordi nary exact adjustnent of the yarn
carrniers, a great number of faults occur. The required arrangenent .of the
rplating -3- yarns alternatingly in the hooks and behind them on adj a-
cent needles |eads to an uncontroll able tensioning of the yarn

especi al |y whé¥O 939877 needl e selection is con- 5 tinuousrﬁﬁﬁﬁ%ﬂﬁgﬁ.

For this reason, this proposal, as well as variations based thereon, for
exanple, as dis- closed in German Patent 671333, were not realized to a
great degree. 10 According to anotherzproposal descri bed in US-patent

no. 3,406,538 directed to the manufacturing of three thread fl eece,
the above described disadvantages are

Another disadvantage of lay-in yarn type fabrics is,
that in case of a stress to the surface of the fabric,
especially by abrasion, instead of the lay-in yarn the
meshing ground yarn is destroyed, so that the fabric be-

5 comes useless. Furthermore under the conditions of lay-in
constructions the patterning is widely limited to plain-
color structures.

A qualitative improvement is performed by individual

10 controlled floét,plating. This technique is well known,
for examples as "mesh", in which a course is composed
from a ground yarﬁ knitted in all stitches and a plating
yarn knitted iﬁ pfedetermined stitches in between floats. -

15 With this method fabrics with sufficient flexibility
are realized and.iflthe surface is stressed by abrasion
at first the floats of the plating yarn are destroyed and
then the ground fabric. Comparable to lay-in fabrics the
patterning of this fabrics is limited by the same re-

20 strictions.

To increase the patterning possibilities and the
density of the floats it is practised recently to compose
a course from one ground and two plating yarns.
25
According to a previous proposal, as disclosed in
German Patent 664 661 in each feeder first two plating
yarns are fed alternately to predetermined needles before
the ground yarn is fed to all needles. The disadvantage
30 of this method is that, notwithstanding an extraordinary
exact adjustment of the yarn carriers, a great number of
faults occur. The required arrangement of the plating



avoi ded by a succeedi ng feeding and kinking of the yarns one after the

other prior to the stitch form ng action.
for smanufacturing.of float plated fabric,

15 This nethod was al so nodified
whereby two float plating yarns

sare subsequently kinked fromalternative needl es on the nmedi um | edge of the

si nkers, succ%(gg_% %_;7om ki nking a face yarn (ground yarn) bypé{.,hpm%p}kes

ased
manuf acturing a patterned plush fabric as

to a conplete

on this procedure the nethod for

at plated course by the stitch formng action

referred in the proposal DE- A-31 45 307 was developed. It is also.note

therein that 25 plated portions are obtainéd by an advimgegi SHEET 4iASi BEENb

t he sinkers (DE-A-31 45 307, colum 7, lines 12 to 25; espechgngﬁgn
correspondi ng US-A-4,612,784 colum 5, lines 54 to 66).

that by the advanced retraction of the sinkers the previously klnked yarn
not controlled thereafter, so that a deformation or

30 loops are

destroying of the uncontrolled | oops

10

15

20

25

30

yarns alternatingly in the hooks and behind them on adja-
cent needles leads to an uncontrecllable tensioning of the
yvarns, especially when the needle selection 1is con-
tinuously changed. For this reason, this proposal, as
well as variations based thereon, for example, as dis-
closed in German Patent 671333, were not realized to a
great degree.

The manufacturing of plated fabrics in which in each
course two plating yarns are alternately knitted together
with a ground yarn is now performed as a variation
according to the;Eu;opean Patent 0 295 703, for example
referred to in Wirkerei-Strickerei-Technik, number
10/1994 pages 824-830; Melliand Textilberichte number
1/1994, pages 34-38). Previous to the stitch forming
action the first plating yarn is kinked to loops so that
the above described disadvantages are avoided.

Comparable fabric constructions were also knitted on
machines used for manufacturing three thread fleece,
according to the disclosure in U.S. Patent No. 3,406,538.
The method is modified in that the first yarn (lay-in) is
not meshed into a lay-in construction. Moreover, both
yYarns are kinked alternately from the needle hooks on the
medium ledge of the sinkers and will be knitted subse-
quently with the face yarn looped from all needles to
plated stitches.

A modified method hereto 1is also disclosed for
knitéing a sectional ground fabric portion in the pro-
posal according to German Patent No. 31 45 307 (identical
with US-Patent No. 4,612,784; column 5, lines 54 to 66)
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will occur. This will be inproved by the proposal referred in the 35
DE- A-39 27 815 in which based on a nethod according to the previously

ment f oned DE- A-31 45 307 an additi onal .-4- ground yarn is nmeshed into
the ground fabric in a float plating relationship (illustrated in Fig. 1
to 5) or knitted alternatively one to the other (see colum 10, lines 18 to

22 and cl ai m 2WO9RMWY| ustrated and described 5 with referenteI/ERPSEs g
the yarns for the ground fabric are kinked in succeeding sections on the
upper | edge of the ground sinker, or both yarns are fed to alternative
needl es and kinked in the sane section acCU$Uing to the_enmhodi nent of FEig.
9. Wien kinking at |east a second 10 ground yarn subgefHi®r8HEET HAS IBEEN

first ground vyarn as REPLACED

in accordance with ﬁanufacturing plush fabrics, espe-
cially with fabric portions in which no plush loops are
provided. With reference to this method in the German
patent publication no. 3% 27 B15 (column 6, line 68 to
5 column 7 lines 1 to 9) several fabric constructions and
an alternative method (Fig. 9) are described. If the
needles are selected for knitting both ground yarns, it
is especially recommended, that both yarns are knitted
preferably to sectional courses complementary to on an-
10 other (column 10, lines 18 to 22 and claim 2).

A disadvantage of the described last plated fabrics
is presence of the additional required ground yarn which
increases material costs and impedes the construction of

15 light-weight fabrics.

SUMMARY OF THE INVENTION

20 With the foregoing in mind it is an object of this
invention to create patterned float plated fabrics and
relevant methods for their production on circular
knitting machines in which a ground yarn, exclusively
knitting a plain course, is avoided and the possibilities

25 for creating new fabrics are increased.

The objects of the invention are realized by
knitting a single jersey fabric in which each course is
composed from ground fabric portions knitted complemen-

30 tary from at least two yarns one another according to a
pattern and cooperatively knitting the alternative
yarn(s) in float plating relationship to plated stitches

This Sheet Has Been Rerlaced




required for the float plated relationship, also the plush sinkers,
controlling the previous |oop structure of the first yarn, nust be
retriacted prior to the | ooping (kinking) of the second ground or plating
yarn, so that 15 the control of the |Ioops fromthe first ground yarn is
interrupted and the |gop structure can be affected. Another Vagrpbdsriza7eOr
manuf act uri ng ﬂygg?mﬁrﬁted_fab- rics is produced by a nodification of the
proposal as de- 20 scribed in the EP-A-0,295,703 and referred to in
W rkerei-Strickerei-Techni k No. 10/1994 pages. 824-830 or Mel i and
Textil berichte No. 1/1994, pages 34-38. In this process the ground yarn is
not kinked prtor to the stitch formng action so that the kinking of the
plating (pile) 25 vyarns over a |ooping | edge of the sinkers and the
control of the loop structure up to the stitch form ng action are not
affected. As obvious fromthe nentioned docunents the plating 30 yarns are
al ways ki nked alternatively one to the other,

in predetermined wales with floats inbetween. Knitting

with three predetermined float forming yarns facilitates
the ability to increase the creation of additional
collared fabrics.

Additional to the manifold patterning possibilities
by saving an exclusive ground yarn, the knitting process
is performed faster by a reduced space therefor whereby

10 the production capacity is increased. The special and un-
limited possibilities for creating new pattern construc-
tions will rise from the description of the invention.

15 BRIEF DESCRIPTION OF THE DRAWINGS

The invention shall be explained in more details by
the description of basic constructions of patterned float
plated fabrics and methods for their manufacturing by

20 means of embodiments therefore, illustrated in the en-
closed simplified schematic drawings, wherein:

Fig. 1 and Fig. 2 are excerpts of fabric construc-
tions composed from two float plating yarns per course.

25 .

Fig. 3 is a diagram showing the tracks of the
needles and sinkers for knitting a float plated course
from two yarns.

30 ‘Fig. 3A to 3G is a side view of the stitch forming

parts of the needles and sinkers at the positions indi-
cated by A to G in Fig. 3.



so that for the plated structure additional ground yarns, knitting the

pl ain ground fabric courses are required which will increase the materi al
~cost’'s and inpedes the construction of |ight-weight fabrics. 35 -4a -
*SUMMARY OF THE I NVENTION Wth the foregoing in mnd it is an object of this
I nvention to create patterned float plated fabrics and 5 relevant nethods
for their pr¥QYEPYAR on circular knitting machines in whi BAVEPI§PAA
yarn, exclusively knitting a plain course, is avoided and the
possibilities for creating new fabrics are [ncreased. 10 The objects
of the invention are realized by knitf#hg a single jersey fabric in
whi ch each course is

Fig. 3H illustrates the arrangement of vyarn 1
according to Fig. 3C.

5 Pig. 4 is a diagram showing the tracks of needles
and sinkers alternatively to Fig. 3 for knitting a float
plated fabric from two yarns per course. '

Fig. 4A to 4E is 4 side view to the stitch forming
10 parts of the needles and sinkers according to the posi-
tions indicated by Al to El.

Fig. 5. and Fig. 6 are different excerpts of fabric
constructions in which three float plating yarns are com-
15 posed in each course.

Fig. 7 is a diagram of the needle and sinker track
for knitting fabrics according to Fig. 5 and Pig. 6.

20 Fig. 7A to 7L are side views to the stitch forming
parts of the needles and sinkers according to the posi-
tions in Fig. 7 indicated with A2 to L2.

Fig. 7M and 7N illustrate the disposition of the
25 kinked yarns according to Fig. 7B and 7G, seen from the
top.

DETAILED DESCRIPTION OF THE PRESENT INVENTION
30 '
Fig. 1 and 'Fig. 2 each illustrate part of a
patterned float plated fabric in which each course in-



conposed fromground fabric portions knitted conplenen- tary fromat | east
two yarns one anot her according to a pattern and cooperatively knitting
the+ alternative 15 yarn(s) in float plating relationship to plated
:stitches WO 97/ 20977 '

PCT/ EP96/ 05476 - 0597Mp predeterm ned wales with floats inbetyga@pokihssd | N9
with three predgﬁer ed float formng yarns facilitates the ability to

i ncrease the creation of additional collared fabrics. 5 Additional to the
mani fol d patterning possibilities by savingzan exclusive ground yarn, the
knitting process is perfornmed faster by a reduced space therefor whereby 10
the production capacity is increased. The special and un-

cludes two yarns. A first group of yarns 1 (la, 1lb, 1lc in
Fig. 1, and 1d, le, 1f in Fig 2, respectively) are knit
together with a second group of yarns (2a, 2b, 2c¢ in Fig.
1, and 2d, 2e, 2f in Fig. 2, respectively) plated

5 stitches according to a predetermined pattern. Each
second stitch in Fig. 1 and each third stitch in Fig. 2
is knit from botﬁ_groups of yarns.

10 Correspondiﬁg to these arrangements the f£irst course
knit in Fig. 1 from the yarns la and 2a includes pre-
determined yarn.floats Fla and F2a from yarns la and 2a,
respectively. In the same way the second course is com-
posed of the yarns 1b and 2b while the third course is

15 knit using yarns lc and 2c. According to the provided
pattern, floats of both groups of yarns are individually
arrangeable, one to the other.

Referring to Fig. 2 in which each third stitch is
20 knit from both groups of yarns in the first course from
the yarns 1d and 2d, floats Fld and F2d are arranged to
spread over two wales. Corresponding to the first course
the second course is knit from the yarns le and 2e and
the third course is knit from the yarns 1f and 2f.
25
From both illustrations in Figs. 1 and 2 and the
description, predetermined and changing sections of the
fabric result when one of the two yarns is knit to a
ground yarn portion in all stitches of the relevant sec-
30 tion while the other yarn is arranged to float according
to a pattern.



limted possibilities for creating new pattern construc- tions wll rise
fromthe description of the invention. 15 BRI EF DESCRI PTI ON
OF FTHE DRAW NGS The invention shall be explained in nore details by the
sdescription of basic constructions of patterned float plated fabrics and
met hods for their manufacturing by 20 neans of enbodi nents therefore

i 1l ustrated | WO@EM- closed sinplified schematic drawi ngs, PGIHERSSOMT6 i o

1 and Fig. 2 are excerpts of fabric construc- tions conposed fromtwo fl oat
pl ati ng yarns per course. 25 Fig. 3 is a ghggranlshomdng the tracks of the
needl es and sinkers for knitting a float plrated course fromtwo yarns. 30
Fig. 3Ato 3Gis a side view of the stitch formng parts of the needles and
sinkers at the positions indi- cated by Ato Gin Fig. 3.

When floats of the float plating yarn portions are
damaged, the stitches of the ground fabric portion behind
formed from the other yarn remain intact and by forming
the floats between plated stitches the adjoining portions

5 of the fabric are not affected therefrom. This essential
interlocking of the floats may be improved on the connec-
tion of different portion of the fabric by knitting two
or more plated stitches, so that a perfect solidity
fabric is obtained when the knitting of ground yarns por-

10 tions is changed from one yarn to the other.

As is evident from the drawings of Fig. 1 and Fig. 2
and the foregoing description each pattern area of a
fabric produces an arrangement of plated stitches and
15 corresponding to this the arrangement and length of the
floats from both yarns is disposable according to the re-
quirements of a pattern. The length of the floats are
preferably limited to overlaps of three wales. Varying
from Fig. 1 and Fig. 2, two or more plated stitches may
20 be arranged between floats, respectively, and plain
plated portions of the fabric can be provided to achieve

an additional pattern effect.

Proceeding from this it must be noted that for the
25 creation of patterns for plated fabrics unlimited possi-
bilities are available.

One différent possibility for manufacturing the

above described patterned float plated fabrics is shown

30 in the diagram according to Fig. 3. The movement of the
needles N and sinkers S according to their tracks Vn re-



WD 97/ 20977 PCT/ EP96/ 05476 -6- Fig.

BHillustrates the arrangenent of yarn 1 according to Fig. 3C. 5
Fig.: 4 is a diagram showi ng the tracks of needl es and sinkers alternatively
:to Fig. 3 for knitting a float plated fabric fromtw yarns per course.

Fig. 4Ato 4E i ' viewto the stitch formng 10 parts dl es
and sinkers ace%?g?ﬁ%gfo the posi- tions indicated by Al to Egénﬁﬁg@g . and
Fig. 6 are different excerpts of fabric constructions in which three fl oat
plating yarns are com 15 posed in each cogrse. Fig. 7 is a diagramof the
needl e and sinker track for knitting fabrics according to Fig. 5 and Fig.

6. 20 Fig. 7TAto 7L are side views to the stitch form ng

spectively Vs is performed from the left to the right and
after a complete pass a course is knitted.

For knitting a fabric according to the invention a

5 circular knitting machine with an individual needle

selection is used. Such machines are Qell known so that a
description of the operation is not necessary.

The process ..shown in Fig. 3 also requires sinkers

10 which are used for the manufacturing of invisible fleece

(three thread fleece). They have looping ledges (Sa, Sb,

Sc} in different 1evels, two- throats (Sd, Se) and two
sinker nebs (Sf, Sg). .

15 As well known from the manufacturing of three thread
fleece fabrics, as described in US-Patent 3,406,538, sub-
sequent to the é._.;titch forming action of a course the
sinkers S are actuated inwardly to a position toward the
inside of the machine, as in Fig. 3A, so that the previ-

20 ous knitted course is engaged by the lower throat Sd
which will prevent the fabric from being raised together
with the needles.

For the engagement of a first yarn 1 predetermined

25 needles are raised, according the curve Na, to the clear-

ing position while the other needles remain in an idle
position as indicated by curve Nb.

When the selected needles are raised into the clear-

30 ing bosition, according position A in Fig. 3, the
stitches on these needles will slide onto the needle
stems as shown in Fig. 3A. In this position a first yarn



parts of the needles and sinkers according to the posi- tions in Fig. 7
indicated with A2 to L2. Fig. 7Mand 7N illustrate the disposition of the
25 Kkinked yarns according to Fig. 7B and 7G seen fromthe top. DETAILED
‘DESCRI PTI ON OF THE PRESENT I NVENTION 30 Fig. 1 and Fig. 2 each
illustrate part of a patterned float plated fabric in which each course

i n- WO 97/ 2W§S7/20977 PCPETEREP$#361 7 6

-7- cludes two yarns. A first group of yarns 1 (1la, 1b, 1c in Fig. 1, and
1d, le, 1f in Fig 2, respectively) are kniHoyogether with a second group of
yarns (2a, 2b, 2c in Fig. 1, and 2d, 2e, 2f"in Fig. 2, respectively) plated

1l is fed to the raised needles. Subsequently, the raised
needles are retracted to an intermediate position and the
sinkers are moved slightly outwardly as on Fig. 3B so
that the first yarn is kinked from the relevant needles

5 into loops over the looping ledge Sb as demonstrated in
Pig. 3B. Thereafter, the sinkers are actuated again to
move inwardly to control the previous loops in their
length, respectively, arranging the floats of the first
yarn behind the backs of the needles by their throats Se,

10 according to Figﬁ‘BC for position C in Fig. 3. This is
also illustrated ‘in Fig. 3H.

In the succeeding action all needles that are to

engage the second yarn 2 are raised to the clearing posi-

15 tion according to curve Nc at position D in Fig. 3. These

are the needles which previously were in an idle position

and the needles predetermined for knitting both yarns to
plated stitches. -

20 Accordingly, curve Nc the stitches of such needles
which remained previously in an idle position now will
slide to the stems (as shown before in Fig. 3A) while the
remaining needles are controlled corresponding to curve
Nd in an idle position.

25

By the described movements of the sinkers the loops
and floats from yarn 1 are engaged by the sinker throat
Se which prevents their movement together with the
needles. Thereby the closed needle hooks of those needles

30 which have looped previously yarn 1 are opened as shown
in Fig. 3D.



5 stitches according to a predeterm ned pattern. Each second stitch in Fig.
1 and each third stitch in Fig. 2 is knit fromboth groups of yarns. 10
Corresponding to these arrangenents the first course knit in Fig. 1 from
:the yarns |la and 2a includes pre- determned yarn floats Fla and F2a from
yarns | a and 2a, respectively. In the sane way the second course is com
posed of the yWOP20%7and 2b while the third course is 15 kECOEFSPY?8 ar ns
1c and 2c. According to the provided pattern, floats of both groups of
yarns are individually arrangeable, one to %he other. Referring to Fig. 2
in which each third stitch is 20 knit frohboth groups of yarns

first course fromthe yarns 1d and 2d, floats Fld a ?WAS'%EW to
spread over two wal es. Corresponding to the first c R nd cqurse
is knit fromthe yarns le and 2e and the third cours E ~e-ttre

yarns 1f and 2f. 25

Accordingly, in position D in Fig. 3 the yarn 2 is
fed to the raised needles as shown in Fig. 3D. Thereafter
corresponding to the Nc curve raised needles are
retracted to the intermediate idle position to kihk loops

5 from yarn 2 corresponding to position E in Fig. 3.

As shown in Fig. 3E the yarn 2 is kinked over the
upper looping ledge Sc to form loops or floats where
needles are missing, respectively.

10 C _

Subsequently, all the needles are further retracted
and the sinkers are again moved outwardly. Their cooper-
ating movement is- adjusted one to the other to control
the previous looped yarns close to the stitch forming

15 action, as illustrated in Fig. 3F which shows position F
in Fig. 3.

The knitting of a course is performed over the
knitting ledge Sa of the sinkers S5 at position G in Fig.
20 3 and is shown in more detailed in Fig. 3G.

Thereafter, the sinkers S are moved inwardly whereby
the next knitting cycle for knitting a course, as
described above, is initiated as in Fig. 3A.

25

The described process can be simplified among other
things by the retraction of the needles raised to engage
the second yarn 2 immediately thereafter to the stitch
forming action. The outward movement of the sinkers must

30 be controlled thereby in a way in which a looping of vyarn
2, prior to the stitch forming action, is avoided.

This Sheet Has Been Reﬁlaced



From both illustrations in Figs. 1 and 2 and the description, predeterm ned
and changi ng sections of the fabric result when one of the two yarns is
knit- to a ground yarn portion in all stitches of the relevant sec- 30 tion
:while the other yarn is arranged to float according to a pattern. WO

97/ 20977 PCT/ EP96/ 054 Zerhegodsterat s
of the fl oat pwgtgf"ﬁ‘a"l/arn portions are damaged, the stitches of the ground
fabric portion behind formed fromthe other yarn remain intact and by
formng the floats between pl ated stitches1 he adj oi ning portions 5 of the
fabric are not affected therefrom This essential inter -

floats may be inproved on the connec- tion of differ: IIIHISDSHEE oHN®f e
fabric by knitting two or nore plated stitches, so that a RgrUASER soLJ_Blty

Another modification of the described process is
performed by kinking the first yarn 1 over the upper
looping ledges Sc of the sinkers. These loops must be
transferred by an adequate needle and sinker movement to

5 the looping ledge Sb analogous to the actions performed
thereafter with yarn 2 referred in the above description
according to Fig. 3E and J3F.

The essential difference of the described process

10 according to the invention and Fig. 3, 3A to 3G in con-

trast to the referred prior modification of the three

thread fleece proéess (US Patent No. 3,406,538) is based

in raising part of needles in the second dividing action

as well as in the first dividing action and kinking the

15 yarns on different ledges of the sinkers so that a third

raising action of all needles for engaging a spécial
ground yarn is not necessary.

The described process requires a correct adjustment
20 of the loop length of both yarns to one another and,
therefore, an exact adjustment of the knitting machine

for controlling each of the looped yarns.

To avoid the exact adjustment for controlling the
25 Dboth looped yarns previous to the knitting action, float
plated fabrics composed from two yarns per course can
also be manufactured according to the knitting diagram in
Fig. 4 with details of this process being illustrated in
Fig. 4A to 4D corresponding to positions Al to Dl in Fig.

30 4.
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fabric is obtai ned when the knitting of ground yarns por- 10 tions is
changed fromone yarn to the other. As is evident fromthe draw ngs of Fig.
1 and Fig. 2 and the foregoing description each pattern area of a fabric
:produces an arrangement of plated stitches and 15 corresponding to this the
arrangenent ang,d #pgéhH of the floats fromboth yarns is di S P OECERI6/5476
according to the re- quirenents of a pattern. The length of the floats are
preferably limted to overlaps of three wales. Varying fromFig. 1 and Fig.
2, two or nore plated stitches may 20 be ansanged between fl oats,
respectively, and plain plated portions of the fabric can be provided to
achi eve an additional pattern effect. Proceeding fromthis it nust be noted
that for the 25 creation of patterns for plated fabrics unlimted possi-
bilities are available. One different possibility for manufacturing

t he above described patterned float plated fabrics is shown

Referring to Fig. 4 all needles N1 are controlled
corresponding to the curve Nv and its subdivisions Ne and
Nk, respectively. The required selection mechanism to
raise and retract predetermined needles are well known

5 and detaxls thereof are not reguired for a full under-
standxng of this lnventlon.

The sinkers S1 are provided with an enlarged sinker
throat Sh, a sinker neb Si and a knitting ledge Sk.
10 |
The knitting process will start with raising all
needles accordingfpurve Ne into a clearing position at
position Al. Corf?éponding to Fig. 4A the sinkers have
engaged and positioned the fabric on the needle stems. In
15 this position a first yarn I is fed to all the raised
needles.

Subsequent to the feeding of yarn I predetermined
needles are retracted, corresponding to curve Nf, to an
20 intermediate position which is realized at position Bl/Cl
of Fig. 4 for subsequent knitting stitches from this yarn
I. Simultaneouslx:ﬁith the needle retraction the sinkers
are actuated and moved outwardly from their previous
inward position shown in Fig. 4A, so that the retracted
25 needles and the sinkers are arranged relative to another
as shown in Fig..4B. The retracted needles thereby will
arrange the yarn I on the needle stems of such needles
which remain raised, corresponding to curve Ng in Fig. 4,
in a clearing position as shown schematically in Fig. 4C.

30
Thereafter, the needles that had previously remained
in a clearing position are retracted to a feeding posi-



30 in the diagramaccording to Fig. 3. The novenent of the needles N and
sinkers S according to their tracks Vn re- WO 97/ 20977

PCT/sEP96/ 05476 -9- spectively Vs is perforned fromthe left to the right
:and after a conplete pass a course is knitted. For knitting a fabric
according to the invention a 5 circular knitting machi ne wt Lhdiyi dual
needl e sel ect i¥R?7&5sed. Such machines are weIIg known so th?ﬁ&l’w‘g"%
description of the operation is not necessary. The process shown in Fig. 3
al so requires sinkers 10 which are used fgr the manufacturing of invisible
fleece (three thread fleece). They have | ooping | edges (Sa, Sh, Sc) in
different levels, two throats (Sd, Se) and two sinker nebs (Sf, Sg).

tion so that the latches of these needles will cover the

yarn I and the hooks must be further secured to close

without a yarn. Simultaneously to this needle movement

the sinkers are ~actuated with their nebs positioned
5 between the needles.

In the subsequent action, predetermined needles,
which additionally to yarn I will also engage yarn II,
are raised corresponding to curve Nh from an intermediate

10 position to the feeding position whereby their latches
' will open the needle hooks without problems by the
enlarged sinker throat. According to position D in Fig.
4, yarn II is fed to the needles then in a feeding posi-
tion as illustrated in Fig. 4D. In contrast to the illus-
15 tration of Fig. 4D, in which both yarns I and 11 are
engaged by the needle with yarn I being positioned on the
latch, yarn I is positioned on needles actuated corre-
sponding to curve Ng behind the latch, so that this yarn
portion become a float after the stitch forming action.
20 :

Subsequent to® the feeding of yarn II the sinkers are
actuated to move outwardly and the needles are actuated
into the knock over position corresponding to position E1
in Fig. 4 and as illustration Fig. 4E. Needles actuated

25 corresponding curves Nf, Nh and Nk will knit stitches
from both yarns, needles actuated in the process accord-
ing the curves Nf and Ni will knit stitches from yarn I
and will miss yarn I, while stitches from yarn II and
floats from yarn I are knitted from needles which are
30 controlled corresponding the curves Ng and Nk.



15 As well known fromthe manufacturing of three thread fl eece
fabrics, as described in US-Patent 3,406,538, sub- sequent to the stitch
forming action of a course the sinkers S are actuated inwardly to a
:position toward the inside of the machine, as in Fig. 3A, so that the
previ- 20 ousvhp&%?gg course i s engaged by the |ower throat gcirePscobarei | |
prevent the fabric frombeing raised together wwth the needles. For the
engagenent of a first yarn 1 predeterm ned 25 needles are raised,
according the curve Na, to the clear- ing.pgsition while the other needles
remain in an idle position as indicated by curve Nb. Wen the sel ected
needl es are raised into the clear- 30 ing position, according position
A in Fig. 3, the stitches on these needles will slide onto the needle
stenms as shown in Fig. 3A. In this position a first yarn

The last referred process for manufacturing
patterned float plated fabrics from two yarns per course
do not require additional adjustments of the sinkers as
was necessary in-the process before. Certainly it is not

5 possible with this process to manufacture patterned float
plated fabrics composed from three yarns per course.

Sections of such fabric constructions in which three
yarns per course are controlled for float plating accord-
10 ing to a pattern are illustrated in Fig. 5 and Fig. 6.

Referring tq'Fig. 5 in each course a first group of
yarns (lia, 11b and 1llc) is meshed together with a second
group of yarns (l2a, 12b and 1l2c) and a third group of

15 yarns (13a, 13b and 13c) to such an extent that each
group of yarns is knit to float plated portions in pre-
determined sections of the fabric. According to the
first knit course. of Fig. S comprised of yarns lla, 1l2a
and 13a, in alternating areas, floats F11 are formed from

20 the first yarn 1l1lla, the second yarn 1l2a is knit with
floats F12 and the third yarn 13a with floats F13.

Correspondiné to the above description the second
course is knit from yarns 1llb, 12b and 13b while the
25 third course is prepared from yarns llc, 12c and 13c. The
arrangement of floats from each yarn is formed according
to a predetermined pattern.

In contrast to the fabric constructions referred to
30 Fig. 1 and Fig. 2 when alternating between different
pattern sections, it is not necessary to knit at least

one stitch from all yarns when a course is composed from



WO 97/ 20977 PCT/ EP96/ 05476 -10- 1 is
fed to the rai sed needl es. Subsequently, the raised needles are retracted
to an internmediate position and the sinkers are noved slightly outwardly as
:on Fig. 3B so that the first yarn is kinked fromthe rel evant needles 5
into | oops over the | ooping | edge Sb as denonstrated in Fig.

Thereafter, thNEP2MMRE s are actuated again to nove i nwardly F§§@8ﬁWPSF t he
previous loops in their length, respectively, arranging the floats of the
first yarn behind the backs of the needl esghy their throats Se, 10
according to Fig. 3C for position Cin Fig. 3. This is also illustrated in
Fig. 3H In the succeeding action all needles that are to engage the second
yarn 2 are raised to the clearing posi- 15 tion according to curve Nc at
position Din Fig. 3. These are the.needles which previously were in an

i dl.e position

three yarns, because if two floats will overlap (as
illustrated in Pig. 5) the third group of yarns will form
the ground fabric portion for the required solidity of
the fabric. C

Corresponding ‘to the section of the fabric construc-
tion in Fig. 6 therefore in a pattern area, dominated by
the floats of one -group of yarns, another group of yarn
is floating when the patterning float plating group of

10 yarn is knot to ‘stitches since all needles in this
section will knit: a ground fabric portion from the
remaining group of .yarn. " '

In the first course, which is illustrated in Fig. 6,
15 therefore, between the main floats Flla of a pattern area
dominated from yarn 1ld floats Fl2b from yarn 12d are
arranged. In an alternative pattern area dominated by
floats Pl12a of yarn 12d, floats Fl13b from the third yarn
13d are disposed between floats Fl2a while in other-
20 pattern areas dominated by floats Fl3a, between these
floats, floats F11b from the first varn 1l1ld as well as
floats F12b from the second yarn 12d are forned.

According to the predetermined pattern the succeed-

25 ing courses from the yarns lle, 1l2e and 13e, respec-

tively, yarns 11f, 12f and 13f are knitted alternatively
forming floats corresponding to the description above.

Therefore, in float plated fabrics formed from three
30 alternatively floating yarns, innumerable constructions
are enabled which are illustrated only basically in the



and the needl es predetermned for knitting both yarns to plated stitches.
20 Accordingly, curve Nc the stitches of such needl es which renai ned
previously in an idle position nowwill slide to the stens (as shown before
sin Fig. 3A) while the renmaining needles are controlled corresponding to
curve Nd in an *, neyasi tion. 25 By the described novenents ofecrierosesareer s
the I oops and floats fromyarn 1 are engaged by the sinker throat Se which
prevents their novenent together with the needles. Thereby the cl osed
needl e hooks of those needl es 30 which hawell-ooped previously yarn 1 are
opened as shown in Fig. 3D Accordingly, in position Din Fig. 3 the
yarn 2 is

Fig. 5 and Fig. 6 when the yarns are arbitrarily posi-

tioned.

Again, it should be noted that the length of the

5 floats is preferably restricted to overlap one, two or

three wales and that the creation of pattern areas with

floats of different lengths is an additional possibility
for pattern develbpment.

10 The knitting;of courses as described corresponding
to Fig. 5 and Fig. 6 is realized in the tracks of the
needles and sinkers according to Fig. 7, with the rele-
vant arrangement of the positions A2 to L2 being illus-
trated in Fig. 7A to 7L. In this mode of proceeding sink-

15 ers are used which are described and illustrated as re-
ferred previously'in Fig. 3 and Figs. 3A to 3G. There-
fore, this proceqﬁ is performed hitherto the second yarn
is looped in af_manner analogous to that previously
described. h

20 .

Subsequent to the knitting of a course, therefore,
the stitches of the last course are engaged from the
lower sinker throat. By actuating the sinkers and causing
them to move inwardly, so that the loops on such needles

25 N, selected to raise into the clearing position corre-
sponding to curve Ne, are prevented from moving with the
needles. Non-selected needles are slightly raised and
remain in an idle position as controlled by curve Nm.

30 At position A2 selected needles are raised to the
clearing position, pursuant to curve N1, so that, as
shown in Fig. 7A, the previously knitted stitches are



fed to the raised needles as shown in Fig. 3D. Thereafter corresponding to
the Nc curve raised needles are retracted to the internediate idle position
to kink loops 5 fromyarn 2 corresponding to position Ein Fig. 3. As
:in Fig. 3E the yarn 2 is kinked over the upper |ooping |edge Sc to for
| oops or floats where needles are m ssing, respectively. 10 t to
pehpgsgE’ |

the prior art

ﬁg, subsequently, the needles are ret

| ower internediate position and the sinkers are retracted, so that by

shown
m

their cooperative novenent the previous _gf.loops of plating 15 yarn 2 are
transferred to the upper | ooping | edge Sb under correct control of their
structure, as illustrated in Fig. 3F, which shows position Fin Fig. 3. The
knitting of a course is perforned by a further 20 retraction of the

sinkers outwardly and retraction of the needles to the stitch form ng
action on the knitting

10

15

20

25

30

‘arranged on the needle stems and a first yarn 11 can be
fed to these needles.

Simultaneously"to the retraction of the selected
needles to an intermediate position the sinkers are also
moved outwardly, so that the previously fed first yarn 11l
can be kinked over the intermediate looping ledge Sb of
the sinkers S executed in position B2 of Fig. 7 and Fig.
7B, respectively.

Prior to theliaising of selected needles for the -

engagement of a secdond yarn the sinkers are again moved

inwardly at positioh?CZ in Fig. 7. As illustrated in Fig. -

" 7C the upper sinker throats Se will control the previous

loops from the first yarn 11 and arrange floats of the
first yarn 11 behind the needle stems. This is also
illustrated in Fig?i7n. '

Thercafter, selected needles that were determined to
engage the second yarn 12 are raised corresponding to
curve Nn into clearing position. This raising movement
includes all needles previously have missed so that the
previous knit stitches will slide onto the needle stems
in this action. The latches of such needles, which have
engaged the first yarn 11 and will now also engage the
second yarn, will open the needle hook by the loops of
the first yarn 11, which are controlled in the upper
sinker throats Se. Thereby the loops of the first yarn 11
are disposed on the latches of the relevant raised
needles or remain in the needle hooks when such needles
remain in the idle position corresponding to curve No in
Fig. 7.



| edge Sa of the sinkers S at position Gin Fig. 3 and is shown in nore
detail in Fig. 3G and by an adjusted control of the sinker and needl e
novenent one to the 25 other the previous | ooped yarn structures are
scontrolled close to the stitch form ng. The descri bed process can be
sinplified anongoetdweyr t hi ngs by the retraction of the needl epCcraEPEA34760
engage 30 the second yarn 2 imrediately thereafter to the stitch form ng
action. The outward novenent of the sinkers must be controlled thereby in a
way in which a |ooping of yarn 2, prior tel®he stitch formng action, is
avoi ded. 35 Anot her nodification -of the described process |s verforgd
by kinking the first yarn 1 over the upper |ooping | edges: ; t
si nkers. These | oops nust be

S ]
REPLACEU

In the position indicated in Fig. 7 at D2,
corresponding to the illustrated needle and sinker
relationship shown in Fig. 7D, the second yarn 12 is fed

5 to the raised needles which are retracted thereafter into
" an intermediate position.

While the sinkers S remain in their inward position
the loops of the second yarn 12 are kinked over the upper
10 looping ledge Sc when the selected needles are retracted
to their intermediate position corresponding to position
E2 in Fig. 7. and Eig, 7E,. respectively.

Subsequent tééthe kinking of the second yarn 12 the

15 sinkers S are moved slightly outwardly and the needles

with the loops fromhthé second yarn 12 are retracted to a

lower intermediate position, according to position F2 in

Fig. 7. By this most important step of operation the

: loops and floats of yarn 12 are transferred from the

20 upper sinker ledge Sc to the medium ledge Sb under con-

tinuance of the previous calibrated loop structures of

yarns 11 and 12 as illustrated in Fig. 7. With this

action it is assured that all 1loops are controlled

furtheron by the . subsequent inward movement of the

25 sinkers S by the upper sinker throat Se and the floats of

both yarns are arranged behind the needle stems as shown

in Fig. 7G. This yarn, needle and sinker relationship is
shown in a top plan view in Fig. 7N.

30 When the previous kinked yarns and floats are again
controlled subsequent to the position G2, those needles
that have been determined to engage a third yarn are

This Sheet Has Been Reilaced




5 transferred by an adequate needl e and si nker novenent to the | ooping

| edge Sb anal ogous to the actions perforned thereafter with yarn 2 referred
in the above description according to Fig. 3E and 3F. 10 One of the
‘essential differences of the described process in respect to the invention
as illustratedy ' 3, 3Ato 3Gin contrast to the referre I Jakfat i on
of the three tf‘]‘:dle?j?oﬁ%ece process (US-patent no. 3,406, 538) ch %Ug;ggﬁ?n
rai sing part of needles in the second as well as 15 in the first | ooping
action and kinking the yarns on different.pgdges of the sinkers, so that a
third raising action of all needles for engaging a special ground yarn is
not necessary. 20 The described process requires a correct adjustnent
of the loop | engths of both yarns to one another and, therefore, an exact
adj ustment of the knitting machine for controlling each of the | ooped
yarns. 25 To avoi d the exact adjustment for controlling the

raised corresponding to curve Np. Since each of the
raised needles have previously kinked loops of at least
from one of the yarns 11 and 12, these loops will open
the needle hooks by sliding onto the latches on which
5 they will rest. Thé'loops on needles remaining in an idle
position corresponding to curve Nr are controlled in
their length between the needle hooks and the sinker
throats Se. According to position H2 in Fig. 7 a third
yarn 13 is fed to the selected raised needles as shown in
10 Fig. 7H.

Thereafter the selected and raised needles are
retracted to an intermediate position so that they will
kink the fed yarn 13 over the upper looping ledge Sc

15 according position. J2 in Fig. 7, as is respectively
illustrated in Fig. 7J.

The subsequent retraction of the needles and sinkers
must be realized in a way, in which the shape of the yarn .
20 loops is also controlled when resting on the intermediate
looping ledge Sm (Fig. 7K) directly in front of the
stitch forming action (Fig. 7L). When the stitch forming
action is terminated the process for knitting the next
course is initiated and rxepeated as described before.
25 '

As the foregoing description makes clear, the essen-
tial characteristic of the process according to the pre-
sent invention is that the looping of the second and
succeeding yarns is performed over the upper looping

30 ledge Sc. Thereafter, by an adequate movement of the
needles and the sinkers, the loops from the ledge SC are
transferred to ledge Sb and to the throats Se and



both | ooped yarns previous to the knitting action, float plated fabrics
conposed of two yarns per course can al so be manufactured according to the

knitting diagramin Fig. 4 with details of this process being illustrated
<in Fig. 30 4A to 4D corresponding to positions Al to D1 in Fig. 4. 35
WD 97/ 20977 WO 97720977 PCT/ EP96/ 05#C8/EPI605476

Referring to Fig. 4 all needles N1 are controlled corresponding to the
curve Nv and its subdivisions Ne and Nk, respectively. The required

sel ection nmechanismto raise and retract pPédeternined needl es are well
known 5 and details thereof are not required for a full under- standing of
this invention. The sinkers S1 are provided with an enl arged si nker

selected needles are raised for the next yarn engagement.
(Fig. 7E, 7F, 7G). This enables exact control of the yarn
loops during the complete process and avoids uncontrolled
deformations of the previously kinked yarns.

Contrary tolﬁhe described embodiments according to
Fig. 3 and 7, the first fed yarn can also be formed into
loops over the upper looping ledge Sc which are subse-
guently transferred to the intermediate looping ledge Sb

10 to be controlled ih~the succeeding part of the process.

To perform this modification the needle and sinker
track of Fig. 7_ﬁ§$t be adapted according to the dash
lines so that between the position B2 and C2 the needles .

15 and sinkers are actuated analogous to Figs. 7E, 7F and 7G
for forming 1oops¥from the first yarn.

In addition to-the described patterned float plated

fabrics, the desc;ibed methods according to Fig. 5 and 7

20 enable the manufacturing of “false intarsia" <£fabrics.
Each yarn is kinked from predetermined needles for
separated pattern sections one to the other which are
connected by at léast of one stitch knitted (in between)
from the yarns of the adjoining pattern sections which

25 will interlock these sections, each being formed f£from
single yarn. stitches into a solid fabric. If more than
three yarns are provided to be knitted per course in the
process of Fig. 7 the action for feeding and kinking the
second yarn (positions C2 to F2) must be repeated analo-

30 gous to the number of additional yarns. The length of the
floats performed in this action are disposable and will



throat Sh, a sinker neb Si and a knitting |l edge Sk. 10 The knitting process
will start with raising all needles according curve Ne into a clearing

posi-tion at position Al. Corresponding to Fig. 4A the sinkers have engaged
<and positioned the fabric on the needle stens. In 15 this position a first

yarn | is fedt t he rai sed needl es. Subsequent to the f 1 yarn
3 sy - FERp RS ing *5 0

| predeterm ne 'es are retracted, corresponding to curve

i nternedi ate position which is real i zed at position B1/Cl of Fig. 4 for
subsequent knitting stitches fromthis yagg_l Si nul t aneously with the
needl e retraction the sinkers are actuated and noved outwardly fromtheir
previous inward position showm in Fig. 4A, so that the retracted 25
needl es and the sinkers are arranged relative to another as shown in Fig.
4B. The retracted needles thereby will arrange the yarn | on the needle
stenms of such needl es

‘be cut off and removed by well known devices in the
knitting machine or in a subsequent shearing process.

While the invention has been described in connection

5 with what are presently considered to be the most practi-

cal and preferred embodiments, it is to be understood

that the invention is not to be limited to the disclosed

embod.unents, but on the contrary, is intended to cover

various modifications and equivalent arrangements- in-

10 cluded within the spirit and scope of the appended
claims.



which remain raised, corresponding to curve Ng in Fig. 4, i '
position as shown schematlcal ly in Fig. 4C. 30 Thereafter glml “lﬂgﬂ"“"l
had.previously remained in a clearing position are retracte o eeedisng *
: POSi - WO 97/ 20977 -PCT/ EP96/ 05476
-14- tion so tRahofdoey7l at ches of these needles will cover thePGHEPI6I0S416d

t he hooks nmust be further secured to close without a yarn. Simultaneously
to this needl e novenent the sinkers are actuated with their nebs positioned
5 between the needles. In the subsequent &%+ on, predeterm ned needl es,

which additionally to yarn | will also engage yarn |Ils[30 Y
corresponding to curve Nh froman internedi ate  THIS gf;?:g?g BEEN

CLAIMS

5 1 A patterned float plated fabric in which adjacent
- ) 'pattérn sections are dominated alternatively from the
floats of one of at least two plating yarns, wherein
succeeding in one pattern section to the other aite_r-
natively at least one of at least two yarns is incor-

10 _:_ porated to all stitches of a pattern section. for
- knitting the ground fabric portion and at least one

. [of the other) yarn is meshed with the ground fabric

yarn by float plating to stitches and floats which

are provided for the effect of the relevant pattern

15 section.

2. A patterned float plated fabric according to claim 1,
wherein the floats creating the effect of the pattern
areas are arranged to overlap one but preferably not

20 more than three wales.

3. A patterned float plated fabric according to claim 1
or 2 wherein each yarn which is knitted to a float
plated portion in predetermined pattern areas is

25 formed into floats of different length.

4. A process for manufacturing patterned float plated
fabrics according to claim 1, wherein in at least two
succeeding sections in each predetermined needles are

30 raised into the clearing position in which in each
section a yarn is fed whereupon the selected needles
are retracted to an intermediate position to kink the

This Sheet Has Been Rep laced .




10 position to the feeding position whereby their |atches -
needl e hooks w t hout problens by the enl arged sinker throﬂmﬁ@m‘lﬂm‘mﬂl‘ ;
posi-tion Din Fig. 4, yarn |l is fed to the needles then i pOSH# -
.tion as illustrated in Fig. 4D. In contrast to the illus- 15 tration of

Fig. 4D, in which both yarns | and Il are engaged by the nee ] arn |
bei ng positioﬁ@ﬂ’BH”T%e latch, yarn | is positioned on needl gﬁgg&%ﬂ%ﬁéd
corre- sponding to curve Ng behind the latch, so that this yarn portion
beconme a float after the stitch form ng a@4i-on. 20 Subsgquent to the
feeding of yarn Il the sinkers are actuated to nove out \WViRI$! SHEETOHAS BEEN
needl es are actuated into the knock over position correppondiggplpgeppositijon
El in Fig. 4 and as illustration Fig. 4E. Needl es act uatee—25 -
correspondi ng curves Nf, Nh and Nk will knit stitches from both yarns,
needl es actuated in the process accord- ing the curves Nf and NI will knit
stitches fromyarn |

yarn to loops over a looping ledge of the sinkers S

and thereafter arranging the 1loops in the upper
sinker throat Se of the sinkers § prior to the
raising of selected needles in a succeeding section
5 - and retracting all needles N subsequent to the feed-
ing of all predetermined yarns from which the course
is composed into the knock over position for stitch
- forming, whereby the sinkers S, are actuated in
cooperation to the needles N. (curve Vs, S) (Fig. 3,
10 - 1),

55”'K=process according to claim 4, wherein the first fed
~yarn (1, 11) after feeding is kinked to loops over
"-'the intermediate looping ledge (Sb) of the sinkers S, -

15 whilst the kinking of succeeding yarns (2; 12, 13) is
realized on the upper looping ledge (Sc) of said

sinkers S and thereafter by an adequate movement in

the needles N and sinkers S§ are performed to said
intermediate looping ledge (Sb) to be subsequent

20 engaged from the upper sinker throats (Se) previous
to a succeeding feeding of a yarn provided for the

same course (Fig. 3).

6. A process according to claim 4, wherein all yarns
25 (1,2; 11, 12, 13) from which a course is proposed are
kinked to loops over the upper looping ledges (Sc) of
the sinkers and are subsequent transferred to the
intermediate looping ledges (Sb) of said sinkers by
an adequate movement of said needles and sinkers to
30 erigage and control the loops of kinked yarns in the
upper throats (Se) of said sinkers S until the stitch

forming action is initiated (Fig. 7).
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and will mss yarn Il, while stitches fromyarn Il and fl oat

are knitted fromneedles which are 30 controlled correspondﬂmmrﬂmnmlsﬂllll
Ng and NK. WO 97/ 20977 * ¢ L M s =
- PCT/ EP96/ 05476 -15- The | ast referred process for manufacturing
patterned fl oatygledbgeh fabrics fromtwo yarns per course do neCT/EPIEHSATS
addi tional adjustnents of the sinkers as was necessary in the process
before. Certainly it is not 5 possible with this process to nanufacture
patterned fl oat plated fabrics conposed f Mt hree yarns per_cgourse .
Sections of such fabric constructions in which three yarnsjpaIS SHEETSHAQVEEEN
controlled for float plating accord- 10 ing to a pattern hre i )
in Fig. 5 and Fig. 6. Referring to Fig. 5 in each course abtfrst g;sup O

7. Process according to claim 4 wherein in the action
previous to the stitch forming action subsequent to
the feeding of a yarn (2; 13) and simultaneously to

5 the retractlng of the relevant needles the sinkers S
are actuated outwardly so that said yarn (2; 13) is
meshed to the fabric without previous kinking with
the previous fed yarns over the knitting ledge (Sa)
of said sinkers S.

10
8.  Process for manufacturing patterned £float plated
. - fabrics according to claim-1l, wherein in a first
Jaction (curve:Ne) all needles are raised for clearing
-whereby a first yarn (I) is fed and thereafter pre-
15 . determined needles are retracted (curve Nf) to an
.. intermediate position so that said first yarn 1 is
positioned on. the needles remaining in clearing posi-
tion (curve Ng) on their stems, so that said yarn I
is arranged on said remaining needles after retrac-
20 tion to the feeding position behind the latches of
these needles, successively raising a predetermined
part of needles from the intermediate to the feeding
position (curve Nh) whereby a second yarn II is fed
to the needles in feeding position which are re-
25 tracted subsegquent with the needles remaining in the
intermediate positibn (curve Ni) in the stitch form-
ing process to the knock over position (Fig. 4) and
the sinkers S1 are actuated in a cooperative rela-

tionship (curve Sv}).
30
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yarns (1la, 11b and 11c) is neshed together with a second group of yarns
(12a, 12b and 12c) and a third group of 15 vyarns (13a, 13b and 13c) to
such an extent that each group of yarns is knit to float plated portions in
- pre- determ ned sections of the fabric. According to the first knit

course of Fi g.w?) ﬁ%@é;i sed of yarns 1lla, 12a and 13a, in alt gHAirollass?d €aS,
floats F11 are™ol from20 the first yarn 1la, the second yarn 12a is
knit with floats F12 and the third yarn 13a with floats F13. Correspondi ng
to the above description the second courqs¢ 1§ knit fromyarns 11b, 12b and
13b while the 25 third course is prepared Tromyarns 11c, 12c and 13c. The
arrangenent of fFoats rom each yarn is formed according to a predeterm ned
pattern. In contiiq AP the fabric constructions referred to 30 Fig. 1
and Fig. 2 when alternating between different pattern sections, it is not
necessary to knit at |east one stitch fromall yarns when a course is
conposed from
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WO 97/ 20977 PCT/ EP96/ 05476 - 16-
three yarns, because if two floats will overlap (as illustrated in Fig. 5)

the third group of yarns will formthe ground fabric portion for the
. required solidity of the fabric. 5 Corresponding-to the section of the
fabric construc- tion in Fig. 6 therefore in a pattern area, gggkg by
the floats of‘%ﬂ@wapghp of yarns, another group of yarn is f P é? en
the patterning float plating group of 10 yarn is knot to stitches
since all needles in this section w”gy1qQﬂt a ground fabric portion
f

from the remaining group of yarn. Int st course, which is
illustrated in Fig. 6,
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15 therefore, between the main floats Flla of a pattern area dom nated
fromyarn 11d floats F12b fromyarn 12d are arranged. In an alternative
pattern area dom nated by floats Fl2a of yarn 12d, floats F13b fromthe
. third yarn 13d are disposed between floats Fl12a while in other 20
pattern areas dom nated by floats F1l3a, between these floats, 1b
fromthe fi rstwy&"ﬁ”ﬂd as well as floats F12b fromthe seconpﬁﬁ%ﬁ?% are
formed. According to the predeterm ned pattern the succeed- 25 ing courses
fromthe yarns 1le, 12e and 13e, respes-!,'pvely, yarns 11f, 12f and 13f
are knitted alternatively fornmgg floats*cCofTesponding to the description
above. There , 4 float p d fabrics formed fromthree 30
alternativel ﬂﬁoa &g yarn r'rﬁ{jqirabl e constructions fre enabl ed which
are illustrated only basica nth

N

Fig.3C

Fig.3E




WO 97/ 20977 PCT/ EP96/ 05476 - 17 -
Fig. 5 and Fig. 6 when the yarns are arbitrarily posi- tioned. Again, it
shoul d be noted that the length of the 5 floats is preferably restricted to
- overlap one, two or three wales and that the creation of pattern areas with
floats of diff ngths is an additional possibility for
devel opnent . f@bﬁa&M$?The knitting of courses as described cggﬁg%g%ﬂﬁr%g to
Fig. 5and Fig. 6 is realized in the tracks of the needl es and sinkers
according to Fig. 7, with the rele- vant 'ﬁazr‘leq:gemsnt of the positions A2 to
L2 being illus- trated in Fig. 7A to 7L. this node of proceeding sink-
15 ers are used which are described and illustrated as re- ferred
previously in Fig. 3 and Figs. 3Ato 3G There- fore, this process is
performed hitherto the second yarn is |looped in a manner analogous to
that previously
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described. 20 Subsequent to the knitting of a course, therefore, the
stitches of the last course are engaged fromthe | ower sinker throat. By
actuating the sinkers and causing themto nove inwardly, so that the | oops
. on such needles 25 N, selected to raise into the clearing position corre-
sponding to ¢ are prevented fromnoving wth the nee

Ngn-sel gct ed lr*geé%f@g”are sloi ghtly raised and rgmai ninanid lé‘e’g'é%‘(‘?ﬂ?n as
controlled by curve Nm 30 At position A2 sel ected needl es are raised
to the clearing position, pursuant to CLS\,E‘L@]., so that, as shown in Fig.
7A, the previously knitted stitches are 97/ 20977

PCT/ EP96/ 05476F—i1ﬁ-' LA

é , | Fig.4B
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arranged on the needle stens and a first yarn 11 can be fed to these
needl es. Sinultaneously to the retraction of the selected 5 needles to an
i nt.ernedi ate position the sinkers are also noved outwardly, so that the
previously fed first yarn 11 can be ki nked over the intermnedi ate | ooping
| edge Sb of the sinkers S executed in position B2 of Fig. 7 | ,
resgectivel y. WO BROY to the raisi ng gf sel ect ed needl gs fo%’@ﬂmsg?
engagenment of a second yarn the sinkers are again noved i nwardly at
position C2 in Fig. 7. As illustrated i n§ff § 7C the upper sinker throats
Se will control the previous 15 loops fromthe first yarn_11 and arrange

floats of the first yarn 11 behihd® hatheedl e stenseaThi s ms:_—'fal SO

o=
illustrated in Fig. 7M ThereafTer? seledted needl es tNiat meje determn ned
S ool Sphen S
r al.s6d..cor Ledpondi Ny,
=€ i‘Q"(%yp\"‘ i
....".. ,

to 20 engage the second yarn 12_
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curve Nn into clearing position. This raising novenent includes all needles.
previ ously have m ssed so that the previous knit stitches will slide onto
the needle stens in this action. The | atches of such needl es, which have 25
engaged the first yarn 11 and:wi |l now al so engage the second yarn, wll
open the needl e hook by the |oops of the first yarn 11, whic

cgntrol led in Wegg’ J?J'é?/ si nker ltohroat-s Se. Thergby t he Ioopsr}(g‘falr"fpﬁsem 7% st
yarn 11 are di sposed on the |atches of the relevant raised 30 needl es or
remai n in the needl e hooks when such nee gq emain in the idle position
corresponding to curve No in Fig. 7. -19-"1n the position indicated
in Fig. 7 at D2, correspondigggzsto the _illustrged -weesle and

si nker — o~ ==
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rel ati onship shown in Fig. 7D, the second yarn 12 is fed 5 to the raised
needl es which are retracted thereafter into an internedi ate position. Wile
the. sinkers Sremain in their inward position the |oops of the second yarn
. 12 are kinked over the upper 10 |ooping | edge Sc when the sel ected needl es
are retracted I.L internmedi ate position corresponding to D E2
in Fig. 7 and ﬁ?ﬁ%ggﬁ? respectively. Subsequent to the kink|H§R®%9g

second yarn 12 the 15 sinkers S are noved slightly outwardly and the
needles with the |oops fromthe second y rp;mZ are retracted to a | ower

i nternedi ate position, according to posi F2 in Fig. 7. By this nost

i nportant step of operation the |loops and floats of yarn 12 are transferred
fromthe 20 upper sinker |ledge Sc to the nmedium | edge Sb under con-

ti nuance of the previous calibrated | oop structures of yarns 11 and 12 as
illustrated in Fig. 7. Wth this action it is assured that all |oops are
controlled

12

H2

e
(1)

Sc

)

Sb
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Sa




furtheron by the subsequent inward novenent of the 25 sinkers S by the
upper sinker throat Se and all floats of both yarns are arranged behind
needl e stens as shown in Fig. 7G This yarn, needl e and sinker relationship
.is shown in a top plan viewin Fig. 7N. 30 When t he previous kinked
yarns and floats are again controlled subsequent to the posit'@ﬂﬁ%g8 ose
needl es that h¥9"8¥R determined to engage a third yarn are ¢ ??90977
PCT/ EP96/ 05476 -20- raised corresponding to curve Np. Since each of the

rai sed needl es have previously kinked Io#gplgf at | east fromone of the
yarns 11 and 12, these | oops wWll open t edl e hooks by sliding onto the

| at ches on wigd.ch hey wi || t. ~Fhe | oops on needles rengjning in an
idle W'Flg 7% 1 1}1 $h

“ﬂ“”“ﬂ : ﬂ : ﬂw
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posi tion corresponding to curve Nr are controlled in their [ength between
t he needl e hooks and the sinker throats Se. According to position H2 in
Fig. 7 athird yarn 13 is fed to the selected raised needles as shown in 10
, Fig. 7H Thereafter the selected and raised needles are retracted to an

I nternmedi ate position so that they will kink the fed yarn 13 pper
‘| oopi ng | edge W08 ccording position J2 in Fig. 7, as #E%S‘Zﬁpgk/ﬂﬁﬁj
respectively illustrated in Fig. 7J. The subsequent retraction of the

needl es and sinkers nust be realized in& in which the shape of the
yarn 20 loops is also controlled when r m on the internedi ate | oopi ng
|l edge Sm (Fig. 7K) directly in front of the stitch formng action (Fig.
7L). Wien the stitch forming action is term nated the process for knitting
the next course is initiated and repeated as descri bed before. 25




As the foregoing description nmakes clear,. the essen- tial characteristic of
t'he* process -according to the pre- sent |nvent|on I $ that the Ioopth of the
second and succeeding yarns is performed over the upper Iooplog’SOo | edge
Sc. Thereafter, by an ‘adequat e novenent of the néedl es and the sinkers,

t he | oops fron1the | edge SC are transferred to |l edge Sb and-to the throats
: Se and WD 97/ 20977 -3- PCT/ EP96/ 05476 .
-21- selected needles are raised for the next yarn engagenent (Fig. 7E,
7F, 7G . This enables exact control of the yarn |oops during the conplete
process and avoi ds uncontrol | ed deformati ons of the- previously kinked

varns. 5 Conty o e ' 1 E8E SR Yol SR WIS aff BLRLAY {Rem on adja-
cent needles leads to an uncontrollable tensioning of the

yarns, especially ‘when the needle éelection is con-

5 tinuously changed. For this reason, this 'proposal, as

well as variations based thereon, for example, as dis-

closed in German Patent 671333,lwere'not realized to a

great degree.

10 According to another propoeal described in US-patent
no. 3,406, 538 dlrected to . the manufacturlng of three
thread fleece, the above described disadvantages arei
avoided by a succeeding feeding and kinking of the yarns
one after the other prior to the stitch forming action.

15 This ‘method was also modified for manufacturing of float
plated ;fabric, ‘whereby two float plating yarns are
subsequently kinked from alternative needles on the
medium ledge of the sinkers, succeeded from kinking a

_ face yarn (ground yarn) by all needles to a 'complete

20 float plated course by the stitch forming action.

Based on this procedure the method for manufacturing

a patterned plush fabric'as-referred in the proposal DE-
A-31 45 307 was developed. It is also noted therein that

25 plated portions are obtained by an advanced retracting of
~ the sinkers (DE-A-31 45 307, column 7, lines 12 to 25;
respectlvely correspondlng US-A—4 612,784 column 5, lines

‘54 to 66). It becomes apparent that - by the advanced

_ retraction of the sinkers the previously kinked yarn
30 loops are not controlled thereafter, ) so that a
' deformatlon. or a destroylng' of the uncontrolled loops

Wlll occur.
. This will be'imprOVed by the proposal referred in the
35 DE-A-39 27 815 in which based on a method according to

the previously mentioned DE-A-31 45 307 an additional
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Fig. -3 and 7, the first fed yarn can-also.be formed into |oops_over the
upper l.ooping | edge Sc which are subse- guently’ transferred to the:
intermedi ate |1 ooping | edge Sbh 10 to be controlled-i'n°the sdcceéedihg part -
of the process. To performthis nodification the needl e and sinker track of
Fig. 7 nust be adapted according to the dash lines so that between the
position B2 and C2 the needles 15 and sinfers are actuated anal ogous to
Figs. 7E, 7F and 7G for form ng loops fromthe first yarn. In addition to

t he described patterned float plated fabrics, the described nethods

according to g-gun@ gaen7 i20 meaid eidte ﬁﬁéuﬁaﬁhual@@hﬁic"iﬁﬂ§eflahﬁr5|a"
fabrics. Each’ iarn i S kinked fronlakﬁgﬁternrne needl es for ted

pattern sectiBhREHRE f??%Q1 UgFEaESinetted 1% at I% P of ®Bne
stitch' knrtteHnLtﬂe@eBWQemhaMMMQMﬂmnwarns athet het kel oi(isieey gatumen nl0,

sections whi Cf gé%%b! ngerlo kcigfxgeziecﬁ&%c’ﬂﬁugeﬁ&tga' 8flaf QeEBH i bEG™

single yarn stitches into a So
- 5 with reference to Fig. 8 the yarns for the ground fabrlc

are kinked in succeeding sections on the upper ledge of .
the ground sinker, or both yarns are fed to alternative
needles and kinked in the same section according to the
embodiment of Fig. 9. When kinking at . least’ a second
10. ground yarn subsequent to the first ground yarn as
requlred for the float plated relatlonshlp, also the
plush sinkers, controlling the previous loop structure of
the first yarn, must be retracted prior to the looping
(kinking) of the second ground or plating yarn, so that
15 the control of the loops from the first ground yarn is
interrupted and the loop structure can be affected. '

Another variation fdt manufacturing float plated fab-
_ rics is produced by a modifiéation of the proposal as de-
20 scribed in the EP-A-0,295,703 and referred to in
- Wirkerei-Strickerei- Technik No. 10/1994 pages 824-830 or
Melliand Textllberlchte No. 1/1994, pages 34-38. In this
process the ground yarn is not kinked prior to the stitch
_ forming action so that the kinking of the plating (plle)
25 vyarns over a looping ledge_of the sinkers and the control
of the loop structure up to the stitch forming action are

not affected. -

As obvious from the mentioned documents the plating
30 yarns are'always'kinked'alternatiﬁely one to the other,
'so that for the plated structure additienal ground yarns,
knitting the plaih 'ground fabric courses are required
‘which will increase the material costs and impedes the
construction of light-weight fabrics. '
35 '
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three yarns are provided to be knitted pef course in the process of Fig. 7
the action for feeding and kinking the second yarn:(ppsiti-ons' C2 t0 F2)
nmust be repeated anal o- 30 gous. to the nuber of additional yarns.- The
|l ength of the floats perfornmed in this action are di sposable and w ||

'97/-20977 -

PCT/ EP96/ 05476 -22- be- cut

of f and-renbved'by wel | knoMn'devices,irf?%b'knitting machine or in a

subsequent shearing process. Wile the invention has been described-in

VO

connection'5 with what are presently considered to be the nost practi- cal

and preferred enbodi nents,

to be limted to the di scl osed enbedi ments, but on the contrary, is _
~intended to cover various nodifications and equival ent arrangenents_in-

10

With the foregoing in mind it is an object of this
invention to create patterned float plated fabrics and

‘relevant methods for their production on circular

knitting machines in which a ground yarn, exclusively
knitting a plain course, is avoided and the possibilities

- for creating new fabrics are increased.

P

The objects of the invention are realized by

knittihg a single jersey fabric in which each course is

composed from ground faB:ic portions knitted complemen-
tary from at least two yarns one another according to a
patterﬁ and cooperatively knitting the alternative
yérn(s) in float platihg relationship to plated stitches

it STWMMARYD ORI JMVENTIOM t he i nvention is not

~ | AMENDED SHEET



10 ctuded within the .spirit and scope of the appended cl ai ns.

-23- CLAIMS 1. A patterned float plated f:abric in which ad]aCent 5

pattern sections are dom nated alternativély by.the f IFoat - .pl at ed ‘secti ons
of one of at least two plating yarns, wherein succeeding in one pattern
section to the other alternatively at Ieaq& one of :at least two yarns is
incorporated to the stitches of a pattern 10 section and at |east one
of the other yarns is meshed with-said first yarn or yarns by roat pIatlng
to forntstltches and floats, characterized in 15

' Accordlngly, in position D in Figq. 3 the yarn 2 is

_'fed_to the raised needles as shown in Fig. 3D. Thereafter
corresponding to the Nc curve raised needles are
retracted to the intermediate idle position to kink loops -

5 from yarn 2 corresponding to position E in Fig. 3.

. As ehown_in Fig. 3E the yarn 2 is kinked over the
upper looping ledge Sc to form loops or floats where
_ needles are missing, respectively. '

10 -
In contrast to'the'prior art teaching} subsequently,
the needles are retracted to a lower ' intermediate
position and the_sinkers are retracted, so that by their
cooperative movement the previous of loops of plating
15 yarn 2 are transferred to the upper 1looping ledge Sb
- under correet contrdl of their structure, as illustrated

in Fig. 3F, which shows position F in Fig. 3.

The knittinq' of a course is performed by a further .

- 20 retraction of the sinkers outwardly and retraction of the
needles to the stitch forming action on the knitting
ledge Sa of the sinkers S at position G in Fig. 3 and is
shown in more detail in Fig. 3G, and by an adjusted
control of the sinker and needle movement one to the

25 'other the previous looped yarn’ structures are controlled”

close to the StltCh forming.

The described proceés can be simplified among other
things by the retraction of the needles raised to engage
30 the eecond yarn'ZJimmediately thereafter to the stifch
forming action. The outward_movement of the sinkers must
be controlled'thereby in a way in which a looping of yarn -
2, prior to the stitch forming action, is avoided.

35
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that the ground fabric is conposed of sections of plain courses fromone of
the at leat -two plating yarns so that g ground yarn exclus|Ver
knitting plain courses is avoided, and 20 that adj.acent patferp ‘sections,
as float plated for the .effect of the relevant pattern section, are
connected by at |east one stitch knitted.fromthe yarns formng the ground
fabric of the adjacent 25 pattern sé@rlons 2. A patterned float '
pl ated fabric according to claim1,. wherein the floats creating the effect
~of the pattern areas are arranged to overlap one but preferably not 30
nore than three wal es. -24-

Another -modlflcation of the described process is
performed by'_kinking the first yarn 1 over the upper
looping ledges Sc of”thedsinkers. These loops must be

5 transferred by an adequate needle and sinker movement  to
the looping ledge Sb'analogous to the actions performed
thereafter with yarn 2 réfe:red in the above description
according to Fig. 3E and 3F. |

10 One of the essential differences of the described proceés
in respect to the invention as illustrated in Fig. 3, 3A

to 3G in contrast to the referred modification of the
_three thread fleece process (Us-patent no. 3,406,538) is
based in raising part of needles in the second as well as

15 in the first looping action and kinking the yarns on
~different ledges of the sinkers, so that a third raising
action of all needles for engaglng a specxal ground yarn

is not necessary

20 The described process requires'a correct adjustﬁent
- of the loop lengths of both yarns to one another and,
therefore, an exact adjustment of the knitting machine

for controlling each of the looped yarns.

25 " To avoid the exact adjustment for controlling the
both'looped yarns previoué to the knitting action, float
plated fabrics composed of two yarns per course can also
be manufactured according to the knitting diagram in Fig;
4 with détails of this process being illustrated in Fig.

30 4A to 4D.corresponding to positions Al to D1 in Fig. 4.

»

35
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3 A patterned float platgd fabric accordl ng to,clalml or ,2 ;eherein, eaqh
arn which is knitted to a float platedigefyion ihe pzedetermned pag t ér .
areas is 5 formed into floats of ditffefent IEngt% A totes‘S‘;:foE
manuf acturing patterned float plated fabri 3 acddrdrhg to‘él ar'f‘n 1, of av’
ircular knitting machine having |atch needles inthe cylinder and 10 _
inkers (S) in a sinker ring, said sinkers éS) havi ng. an-upper loop formng
edge (Sc), alower |oop form ng | edge (SB) and upper throats (Se)

nbetween, said process conprising the steps of 15° “‘a) raising

ortions of adj acent needles for. knitting portlons of the ground fabric and
redetgrm ned needl es i nbetween'to a clearing posi tion and hol di ng down the .
abrlc fromthe sinkers (S) in an inward position in the |lower throats (Sd)
0 b)°* feedlng-a first plating yarn to said rgised.

N O —".—(n o

In the position indicated in 'Fig..' 7 at DZ,
corresponding to the _:_i.llustrated needle and sinker .
relationship shown in Fig. 7D, the second yarn 12 is fed

5 to the raised needles which are retracted the:eafte: cinto
an intermediate position. :

. While the sinkers S remain in their inward position
the loops of the second yarn 12 are kinked over the upper
10 looping ledge 5c when the selected needles are retracted:
to their intermediate position corresponding to posit:.on_
E2 in Fig. 7 and Fig. 72,. respectively.

Subsequent to the kinking of the second yarn 12 the

15 sinkers S are moved slightly outwardly and the neodles
with the loops from the second yqin 12 are retracted to a
Jower intemediate_' position, according to position F2 in

. Fig. 7. By this most .i:hportént .Step - of ooeration the
loops and floats of yarn 12 are transferi:ed from the

20 upper sinker ledge Sc to the medium ledge Sb under con-
tinuance of the prev_ioﬁs calibrated loop structures of
yarns 11 and 12 as illustrated inm Fig. 7. With this
action it is assured that all loops are controlled
- furtheron by the subsequent inwaxd movement of the |

- 25 sinkers S by the upper s:.nker thzoat Se and all floats of
| both yarns are arranged behind needle stems as shown in.
Fig. 7G. This yarn, needle and sinker relationship is
shown in a top plan view in Fig. 7N. .

30 When tho previous kinked yarns and floats are agoin' o
controlled subsequent to the position G2, those needles
- that have been determined to engage a third yarn are

AMENDED SHEET
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25

the needl es

| ower
first

(Fig. 3B, 7B)

fromthe*
i nternedi ate position fornlng | oops and floats 30

needl es (Fig. 3A, 7A he sinkers (S) to arrange their |
. | oopi ng mmi m" Men the needl es and d)- al’se’ Tetracting.
c on With the first. plat!ng: yarn toa -
from the

eartnge p

ower

plating yarn over the |ower |qoping |edge (Sb) of the sinkers

-25 - e) actuatlng t he? rnkers inwardly to control

t he

| oops and floats fromthe previous |ooped yarns (Filg. 3C 3H, 7C 7M 70 5
f) raising portiaons of adjacent needles for knitting conplenentary

ground

fabric

‘10

15

20

25

30

portions and predeterni ned needl es inbetween,
~ CLAIMS

A patterned  float plated fabric in thch adjacent

pattern sections are"dominated alternatively by the

float-plated sections of one of at least two plating
yarns, wherein succeedlng in one pattern sectlon to
the other alternatlvely at least one of at least two

_.yarns is lncorporated to the stitches of a pattern

section and at least one of the other yarns is meshed
with said first yarn or yarns by float platlng to
form stitches and floats, S

_characterized in

that the ground fabric is composed of sections of
plain courses from one of the at leat two plating
yarns so that a ground yarn exclu51vely knitting

'plain courses is av01ded and

that adjacent pattern sections, as float plated for

the effect of the relevant pattern section, are

connected by at least one stitch knitted from the
yarns forming the ground fabric of the adjacent
pattern sections. o

A patterned float plated fabric according to claim 1,

areas are arranged to overlap one but preferably not

more than three wales.

wherein the floats creating the effect of the pattern
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g) -feeding at |eas g yarn to said 10 . crai sed
needl es (Fig. 3D, 7':”1 iﬁ““ﬂ“ﬂ“‘ﬁtl ng -the needles. from the rai seth -
position with said ENQL yad N st 0O*an upper i nt er medi at e | evel - fornrng '

| oops and floats from said plating 15 . yarn (2, 12, 13) over the
.upper | ooping ledge (Sc) of the sinkers (S) and controlling the | oops of
previously plating yarns (1, 2, 12) in thge upper throats (Se) of the
sinkers (Fig. 3E, 7E, 7J) 20 i) retracting the sinkers to arrange the

|l ower loop forming ledge (Sb) between the needles and cooperatively
retracting the needles to a lower internediate position (Fig. 3F 7F,
7K) for 25 controlling all |oops kinked fromthe previous yarns
on the | ower |ooping | edge (Sb), and k) subsequent to the controlling of -
at least two - ' ' '

3. A patterﬁed'float'plated fabric according to claim 1
or 2 wherein each yarn which is knitted to a float
' plated portion in predetermined pattern areas is
5 formed into floats of different length. '
4. A process for manufacturing patterned float plated
fabrics according to claim 1, on- a circular knitting .
machine hav1ng latch needles in the 'cylinder and
10 ! sinkers (S) in a sinker ring, said sinkers (S) hav1ng_-'
an upper loop forming ledge (Sc), a lower loop
forming ledge (Sb) and upper throats (Se) inbetween,
said process comprising the stepé of .

15 - a) réisihg portions of adjacent needles for knittiﬁg

| portions 6f'the ground fabric and prédetermined
needles inbetween 'to a clearing position ‘and
holding down the fabric from the sinkers (S) in
an inward position in the lower throats (Sd)

20 .
b) feeding a first plating yarn to said raised
_needles (Fig. 3A, 7A)

c) retracting the sinkers (S) to arrange their lower

25 looping ledge (Sb) between the needles and
d) also retractlng the needles from the clearing
. - position with the first platlng yarn to a lower
intermediate position formlng loops .and floats
30 _ from the first plating yarh over the lower

looping ledge (Sb) of the sinkers (Fig. 3B, 7B)
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platlng yarns (1,

| edge (Sbh)

[ower intermedi ate posittien #o tast of
novenment of the sinkers to knit a new float plated course (Fig. 3G 7L).

of ﬂmmmmmm“ml ﬁgsrgg}t,\?hg:%o al I | . neeé:,ggp ;igm:ng

f- in cooperation w-th an outward **

[ File:-ANM SC2343B1 . OOC] - 26 - 5. A process according to claim4,
- wherein steps e) through i) are repeated, égt(ar step i) and before step k).

6. A process according to claim4 or

5,"Wwherein the first fed yarn (1,

the

11) after feeding is kinked to | oops over the internediate | oopi ng | edge
(Sb) of the 10

10

15

25

30

e)

£)

g9)

h)

i)

k) -

sinkers S, whilst the kinking of succeeding yarns (2;

actuating the sinkers inwardly to control the

loops and floats from the previous looped yarns
(Fig. 3C, 3H; 7C, 7M; 17G)

raising portions of adjacent needles for knitting
complementary ground  fabric  portions -and
predetermined needles inbetween,

feedlng at least a second plating. yarn to sald
raised needles (Fig. 3D, 7D, 7H)

retracting the needles from the raised position
with said platiﬁg yarn to an upper intermediate
level forming loops and floats from said plating
yarn (2, 12, 13) over the upper looping ledge
(Sc) of the sinkers (S) and controlling the ioops
of previously plating yarns (1, 2, 12) in the
upper throats (Se)hof the sinkers (Fig. 3E, 7E,
7J) :

retracting the sinkers to errange the lower loop
forming ledge (Sb) between the needles and

cooperatively retracting the needles to a lower

intermediate position (Fig. 3F, 7F, 7K) for
controlling all loops kinked from the previous
yarns on the lower looping ledge (Sb), and

subsequent to the controlling of at least two
plating yarns (1, 2; 11, 12, 13) on the lower
"loop forming ledge (Sb) of the sinkers (8S),
retracting all needles from the  lower
intermediate position to cast off in cooperation
~with an outward movement of the sinkers to knit a
new float plated course (Fig. 3G, 7L).
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. ]
12, 13) is realized paping | edge (Sc) of said. sinkers®S,and.
thereafter by an adé@n“m@mgmlkﬁgm inithe needles N and sinkers, S,ale’",
performed to said intereedLa ng ledge (Sb) to be subsequent-15’ ’s
engaged fromthe upper sinker throats (Se) previous to a succeedi ng feeding
of a yarn provided for the sane course (Fig. 3). 20 7. A process
according to claim4 or 5, wherein all yarps (1,2; 11, 12, 13) from
.which a course is proposed are kinked 8 Foops over the upper | coping

| edges (Sc) of the sinkers and are subsequent transferred to the

I nternmedi ate | ooping | edges (Sh) 25 of said sinkers by an adequate
novenment of said-needles and sinkers to engage and control the |oops of
ki nked yarns in the upper throats (Se) of said sinkers S until the stitch

formng action is in- itiated (Fig. 7). 30

5. A process according to claim 4, wherein steps e)
throggh i) are repeated after step i) and before step
K). . S

6. A process according to claim 4 or 5, wherein the .-
first fed yarn (1, il) after feeding is kinked to
loops over the intermediate looping ledge (Sb) of the

10 sinkers S, whilst the kinking of succeeding yarns (2;"
12, 13) is realized on the upper looping ledge (Sc)
of said sinkers S and thereafter by an adequate move-
ment in the needles N and sinkers S are performed to
said intermediate lodping ledge (Sb) to be subsequent

15 engaged from the upper sinker throats (Se)'preQious
to a succeeding feeding'of a yarn provided for the
same course (Fig. 3).

20 7. A process according to claim 4 or 5, wherein all
yarns  (1,2; 11, 12, 13) from which a course is
.proposed'are kinked to loops over the upper looping
ledges (Sc) of the sinkers and are subsequent
transferred to the intermediate looping ledges (Sb)
25 of said sinkers by an adequate movement of said
needles and sinkers to éngage and control the loops
of kinked yarns in the upper throats (Se) of said
- sinkers S unfil the stitch forming action is in-
itiated (Fig. 7). | '
30
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[FiIeANNBC234SBl cess according to claim4 wher&in. in
the action previou m‘ lmﬂm ﬂ! Ei(/j m ng acti on subsequent to the" feegl ng
of a yarn (2; 13) and sinmu 0.5 the retracting.of the, ™ ",."
rel evant needles the sinkers S are actuated outwardly so that said yarn (2;
13) is nmeshed to the fabric without previous kinking with the previous fed
yarns over the knitting | edge (Sa) of sa|?73|nkers S. 10 9. A process for
manuf acturing patterned float plated fabrfcs accordlng to claim1, on a
circular knitting machine conprising latch needles in the cylinder and 15

sinkers in a sinker rlng,_conpr|5|ng t he steps of

7
¥

8. Process according to claim 4 wherein in the action
previous to the stitch forming action subsequent to
the feeding of a yarn (2; 13) and simultaneocusly to

5 the retracting of the relevant needles the sinkers §
are' actuated outwardly so that said yarn (2; 13) is
meshed to the fabric without previous kinking with
the previous fed yarns over the knlttlng ledge (Sa)
of said sinkers S. '

10 '

9. A process for manufacturing patterned float plated
'fabrics according to claim 1, on a circular knitting
machine comprising latch needles in the cylinder and

15 sinkers in a sinker ring, comprising the steps of

-a) raising all needles to the clearing position and

b) feeding a first plating yarn to ‘all needles,
20. thereafter '

c) retracting the sinkers with their nebs outside of
- the needles (Fig. 4B) and

25 - d) retracting 'pqrtions of adjacent needles and
| predetermined needles inbetween to an intermediate
- position, in which the first plating yarn is ar-
. ranged on the stems of such needles remaining in
clearing position (Fig. 4C),

30 - .

e) actuating the sinkers with their nebs between the
~ needles and | '

| | * AMENDED SHZET
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a)“ratsing all needles to the clearing paqsiti on and b) feeding a first

plating yarn to alﬂ Ii H m MIL IJ " thereafter c) Tetracting. the:sihRers
with their nebs ou 8 ! les (Fig. 4B) and 25 d) retracting
es

portions of adjacent nee and predeterm ned needl es i nbet weef’to®an
i nternedi ate position, in which the first plating yarn is ar- ranged on the
stens of such needles remaining in Clearjﬂg_position (Fig. 40, 30 e)
actuating the sinkers with their nebs between.the needl es and

[ Fi | e: ANMABC2343B1 . DOCI - 28-

f) retracting the needles from the clearing to a
feeding position and

5. ' g) raising predetermined needles from the‘intermediate-
to the feeding position,

h) feeding a second plating yarn to said needles in a
feeding position (Fig. 4D), '

10
i) retracting the _sinké;s with their nebs outwards
from the needles and |
k) retracting all needles to the cast off position
15 (Fig. 4E) for knitting the new float plated course.
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®
f) retracting” the needles from the clearing to a feedlahé]{éo(sflft#on
and 5 g) raising predeterm ned needles fromthe interrreé)a‘u)esa) ’8
feetling position, h) feeding a second plating yarn to said needles in a
* feeding position (Fig. 4D), 10 i) retracting the sinkers with
outwards fromthe needles and k) retracting all needles to ,_,
position 15 PCTFi g. 4E) Woso WImLLECTUACPROIERIY SBGANZABEN  pl at ec ) T se.
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(57) Abstract

‘The present invention relates to float plated fabrics which are pattemed in adjoining arcas of the fabric from one of at least two yams
knitted in a float plated relationship to the other yam altematively to one another, herewith knitting sectional ground fabsic portions from
all yams succeeding one another complementary (o a complete ground fabric, so that a specific ground yam is substituted or additionally
used for plating effects. In a preferred method for manufacturing such fabrics the yarms are successwely fed and engaged in the hooks of
predetermined needles which will kink the yams subsequent to the feeding to sectional loop portions and will knit the loop portions together
1o a complete course in the final knitting action (cast off).
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