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!ntemat:onal application No, 
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This international search repcrt has been prepared by this International Searching Authority and is transmitted to the applicant 
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This international search repcrt consists of a total of ______ 4 ___ sheets. 

(8J it is also accompanied by a copy of each prior art document cited in this report 

1. Basis of the report 

_.., 
t:.. 

~, 
,1. 

a_ With regard io the language, the international search was carried out on the basis of-

0 the 1nternaticmal app!ication in the language in which it was filed 

b. • 
0. • 
• 
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• a translation of the international application into ___________ , which is the language 
of a translation furnished for the purposes of international search (Rules 12.3{a) and 23_ 1 (b)) 

This international search repcrt has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Ruie 91 (Rule 43.6.bis(a)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

Certain claims were found unsearchable (See Box No. II) 

Unity of invention is lacking (see Box No !!I) 

4. With regard to the title, 

5. 

6. 

[Kl the text is approved as submitted by the applicant 

D the text has been established by this Authority to read as foliows: 

With regard to the abstract, 

0 
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the text is approved as submitted by the applicant 

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority 

With regard to the drawings, 

a. the figure of the drawings to be pubiished with the abstract is Figure No, . 20 ______________ .... 

b. • 

[8J as suggested by the applicant 

D as selected by this Authority, because the appi1cant failed to suggest a figure 

D as selected by this Authority, because this figure better characterizes the invention 

none of the figures is to be published with the abstract 
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[KJ Further documents are listed in the oontinuation cf Box C" [[I See patent family annex. 
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•t.· dooumentwhioh may throw doubts on priority c!aim(s) orwhioh is step when the dooument is taken alone 
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speoial reruisan {as speoified) considered to involve en inventive s1tep when the document is 

•o• document referring to an oral disclosure, use, exhibition or other oombined with one or more other suoh documents, such combination 
means being obvious to a person skilled in the art 

•p• document published prior to the international filing date but later than 
the priority date claimed '&• document member of ihe same patent family 

Date ot the actual oompletiari of the intemationa! searoh Date of mailing at the international seareii report 
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From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCT;lSA,220 

t5t)CKETED fi/24/2014 
P[)F~: 

iSF~ 
.................. 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 
(day/month/year) see form PCT/ISA'2i0 (second sheet) 

Applicant's or agent's file reference FOR FURTHER ACTION 
see form PCHSA,'220 See paragraph 2 below 

International application No. 
•• ~,:, ... I' .. ~ 

international filing ,.date (day.fuonthlyearj Priority date 

PC!/1JS2014AJ18852 27.02.2014 .. / 28.02.2013 -f .. i' 

International Patent Classification (IPCj or both national classification and IPC 

!NV. D0481i24 A43B23/J2 

Applicant 
,.// NIKE INTERNATIONAL LTD. 

L 

2, 

This opinion contains indications relating to the following items: 

~ Box No. I Basis of the opinion 

• Box No. Ii Priority 

• Box No. Iii Non-establishment of opinion with regard to novelty, inventive step and industrial appiicability 

• Box No. IV Lack of unity of invention 

~ Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step and industrial 
applicabiiity; citations and explanations supporting such statement 

~ Box No. VI Certain documents cited 

~ Box No. Vil Certain defects in the international appiication 

~ Box No. VIII Certain observations on the international application 

FURTHER ACTION 

If a demand for internationar preliminary examination is made, this opinion wiii usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
international Bureau under Rule 66. i bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provid~d above, considered to be a written opinion of the !PEA, the applicant is invited to 
submit to the !PEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCTt1SAi-220. 

············-..-.-.-..-..-..-.. ... -..•.·•v•-.-..-..- .................... ,,.,, ......... . 
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I 
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Name and mailing address of the !SA: 
••••••••••• .. -.-..-..-..v.-.-.. .._ ........... ...,-,._,n•••••-n•••••• 

;,,,t Date cf compie1ion of 
this opinion 

Au1h~~i;;d·otti~;···----·--·--·--···-- -- 1 

Zirkler, Stefanie {""j\ I 
L __ 

European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 
Fax: +49 89 2399 - 4465 

• • • • -.-..-..-.-..-..-...._.._.._.._._.._.._~, ,, ,,, n n, n • • • ••• • • • • • • • • 

Form PCTASA/237 (Cover Sheet) (July 2009) 

l see form 
j PCT/lSA,210 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

~ the internationai application in the language in which it was filed 

International application No. 
PCT/i..JS2014J018852 

• a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Ruies 12.3(a) and 23.1 (b)). 

2. • This opinion has been estabiished taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this 
opinion has been established on the basis of a sequence listing filed or furnished: 

a. (means) 

• on paper 

• in electronic form 

b. (time) 

• ln 1i-1e intemational application as filed 

• together with the international application in electronic form 

• subsequently to this Authority for the purposes of search 

4. • In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, 
the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citationsand explanations supporting such statement 

1 . Statement 

Novelty (N) 

Inventive step (iS) 

Industrial applicability (IA) 

2. Citations and explanations 

see separate sheet 

Form PCTASA/ 237 (April 2007) 

Yes: 
No: 

Yes: 
No: 

Yes: 
No: 

Claims .5-23 
Claims .1:_4 

Claims 5-7, 15 
Claims 1-4. 8-14, 16-23 

Claims 1-23 
Claims 
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Box No. VI Certain documents cited 

1 . Certain published documents (Ruies 43bis.1 and 70. 1 O} 

and I or 

2. Non-written disclosures (Rules 43bis.1 and 70.9) 

see form 210 

Box No. VII Certain defects in the international application 

international application No. 
PCT/US2014!018852 

The following defects in the form or contents of the international appi!cation have been noted: 

see separate sheet 

Box No. vm Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item vm 
Certain observations on the international application 

international application No. 

PCT/US2014/018852 

1 Claim 10 is not clear due to its back reference to claim 9 because claim 1 0 
claims "knitting the exterior surface of the first portion of the upper with the 
second feeder" whereas claim 9 claims "knitting the exterior surface of the first 
portion of the upper with the first feeder'. 

Re Item v 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 Reference is made to the following documents: 

D1 US 2005/193592 A1 

02 US 2005/115284 A 1 

2 The present application does not meet the criteria of Article 33(1) PCT for the 
following reasons: 

2.1 Documents D1 and D2 both disclose a method of manufacturing a knitted 
component for an article of footwear (D 1: Fig. 11; 02: Fig. 1 ), the method 
comprising: 

knitting a portion of the knitted component defining an upper with a knitting 
machine, the upper including a portion of at least one of an exterior surface of 
the knitted component and an opposite interior surface of the knitted 
component [note: it is assumed that any knitted component comprises an 
exterior and an interior surface]; and 

knitting an integral knit tongue [claim 1 does not define what features 
differentiate this region from an instep section of documents Di and D2 (see 
for example D2: Fig. 1 (33)), especially as the "integral knit tongue" of claim 1 
loses the features characteristic for a tongue by fixing it to all sides of the 
throat area] that is of unitary knit construction with the upper with the knitting 
machine, the integral knit tongue extending through a throat area of the 
knitted component; and 
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International application No. 

PCT/US2014/018852 

wherein the integral knit tongue is joined by knitting with the knitting machine 
to a forward portion of the throat area and at least along a portion of a lateral 
side and a medial side of the throat area of the knitted component extending 
from the forward portion to an ankle opening of the upper (D1: Fig. 11; D2: 
Fig. 1 (33)). 

Hence, the subject-matter of claim 1 is not new (Articles 33(1) and 33(2) 
PCT). 

2.2 The subject-matter of independent claim 8 differs from that of claim 1 in that it 
further defines that a first portion of an upper is knitted using a first feeder, a 
second portion of the upper is knitted using a second feeder and the integral 
knit tongue is knitted using at least one of these two feeders. 

According to D2 ([0023]) "upper 30 is formed primarily from multiple yams that 
are mechanically manipulated through an interloping process to produce a 
unitary structure having various sections with different physical properties." 

Although, this does not explicitly disclose the usage of a first feeder for a first 
section and a second feeder for a second section and one of those two for the 
instep section a person skilled in the art would without the exercise of 
inventive skill derive this configuration from the disclosure of D2. 

Hence, the subject-matter of claim 8 does not involve an inventive step 
{Articles 33(1) and 33(3) PCT). 

2.3 The subject-matter of independent claim 16 differs from that of claim 8 in that 
the integral knitted tongue is not knitted using one of the first and second 
feeder but an additional third feeder. 

Hence, the subject-matter of claim 16 does not involve an inventive step 
for the reasons already given for claim 8 (Articles 33(1) and 33(3) PCT). 

2.4 Dependent claims 2 to 4, 9 to 14 and 17 to 23 do not appear to contain any 
additional features which, in combination with the features of any claim to 
which they refer, meet the requirements of the PCT in respect of novelty and/ 
or inventive step (Articles 33(1), 33(2) and 33{3) PCT), as the additional 
features of these claims are either already disclosed in D1 and 02 or are 
merely straightforward possibilities suggested by these documents so that the 
skilled person would select them, in accordance with the circumstances, 
without the exercise of inventive skill, in order to solve the respective problem 
posed. 
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International application No. 

PCT/US2014/018852 

3 The combination of the features of dependent claims 5 to 7 and 15 is neither 
known from, nor rendered obvious by, the available prior art as none of these 
documents discloses or even suggests to add a "free portion" to the "integral 
knit tongue". 

Re Item VI 

Certain documents cited 

. 

Application No Publication date Filing date Priority date 

(dd/mm/yyyy) (dd/mm/yyyy) (dd/mm/yyyy) 
.. 

·. 

• .~'.n•~• • •••••• • •••• 

PCT/US2013/026618 29/08/2013 19/02/2013 20/02/2012 
.. 

Re Item vu 
Certain defects in the international application 

1 The independent claims are not in the two-part form in accordance with Rule 
6.3(b) PCT. 

2 The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2{b) PCT). 

3 Contrary to the requirements of Rule 5.1 (a)(U) PCT, the relevant background 
art disclosed in documents D1 to D4 is not mentioned in the description, nor 
are these documents identified therein. 
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Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen 

Prufungsantrag gem. § 44 PatG ist gestellt 

® Bekleidungsstuck mit eingepragtem Zeichen 
@ Ein vorzugsweise aus Maschenware ausgebildetes Be

kleidungsstuck besteht wenigstens teilweise aus einem 
elastomeren, thermisch deformierbaren Kunstfasergarn. 
Um das Bekleidungsstuck mit gewunschten Zeichen, 
Kennzeichnungen u. dgl. zu versehen, sind diese in die 
Maschenware durch Temperatur- und/oder Druckeinwir
kung eingepragt. Es werden dabei Pragebereiche ausge
bildet, in denen die Maschenware wesentlich dunner liegt 
als in der anschliefsenden Umgebung. Die Pragebereiche 
sind dabei im wesentlichen glatt, ohne dafs hier die Fa
denstruktur aufgelost ware. Obwohl die Maschen als sol
che erhalten sind, ergibt sich, beispielsweise durch par
tielles Anschmelzen der Oberflache, ein glattes, im Ver
gleich zur Umgebung geandertes Aussehen, was eine 
plastische oder raumliche Wirkung des gewunschten 

I"" Schriftzugs oder sonstigen Logos hervorbringt. 

<C 
00 

"" 00 
00 
N .... 
en 
I"" 

w 
C 

BUN DESDRUCKEREI 11.98 802 061/875/1 24 

I"" 

<C 
00 

"" 00 
00 
N .... 
en 
I"" 

w 
C 
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Beschreibung 

Die Erfindung betrifft ein Bekleidungsstiick, insbeson
dere ein Beinbekleidungsstiick, wie einen Strumpf oder eine 
Strumpfhose, mit den Merkmalen des Oberbegriffs des Pa
tcntanspruchs 1. 

Sowohl bei Beinbekleidungssliicken, wie hallerlosen Da
menstriimpfen oder Feinstrumpfhosen, als auch bei anderen 
Kleidungsstiicken, wie Preizeit- oder Sporthekleidung, ist 
haufig der Wunsch vorhanden, an dem betreffenden Klei- 10 

dungsstiick Markierungen, Zeichen, Beschriftungen, Logos, 
Schmuckelemente od. dgl. anzubringen. Dies erfolgt haufig 
<lurch aufgenahte Etiketten oder Farbaufdrucke. Jedoch sind 
in einigen Fallen sowohl Farbaufdrucke als auch Etiketten 
nichl praklikabel. Beide sloren haufig den opLischen Ein- 15 

druck oder verschlechtem die Trageeigenschaften zumin
dest an der Anbringstelle. 

Insbesondere elastische Gewebe oder Gestricke sind zum 

2 
Feinstrumpthosen, Striimpfen, Miederwaren oder Sportbe
kleidung Schriftziige oder Logos einpragen, die relativ auf 
fallig sind, wenn die Ware lose ausgebreitet liegt und die die 
Trageeigenschaften nicht fiihlbar verandem. 

Das textile Flachengebilde besteht vorzugsweise aus 
Kunstfascm, die bci dcm Pragcvorgang daucrhaft vcrformt 
werden. Auch nach vielmaligem Tragen oder Waschen 
bleibt das eingepragte Muster in dem lose liegenden Mate
rial deutlich sichthar. 

Ein besonders guter Effekt wird erreicht, wenn das textile 
Flachengebilde eine Maschenware, insbesondere ein Ge
wirk, ein Gestrick oder Raschelware ist. Dabei ist es beson
ders zweckmaBig, wenn der Pragebereich auf einem mehrla
gigen Textilbereich ausgebildet ist. Hier tritt die raumliche 
Wirkung durch den Unlerschied zwischen den Prageberei
chen und den erhabenen Bereichen am deutlichsten hervor. 
Vorzugsweise sind die einzelnen Lagen des Flachengebildes 
auch in den Pragebereichen rniteinander nicht verschmol
zcn, so daB dcr Tragckomfort nicht bccintrachtigt ist. 

Die durch ein elastomeres Garn gebildeten einzelnen Fa-
sem oder Faden des textilen Flachengebildes sind vorzugs
weise oherflachig so weit angeschmolzen, daB sich in dem 
Pragebereich im ungedehnten Zustand fast glatte Flachenbe
reiche ergeben, die die Strickstruktur kaum mehr erkennen 

Anbringcn von Farbmarkicrungcn oder Etikcttcn mcist wc
nig geeignet. Wahrend sich Farbmarkierungen in diesem 20 

Bereich beim Spannen des Grundmaterials losen konnen, 
verandem aufgenahte Etiketten die Jiigenschaften des texti
len Flachengebildes, insbesondere die Elastizitat nachhaltig. 
AuBerdem storen beide den optischen Gesamteindruck. 
Dies gilt insbesondere fi.ir Abschnitte eines Bekleidungs
stiicks, die in getragenem Zustand gespannt, d. h. gedehnt 
sind. Dies ist beispielsweise an dem oberen Rand von halter
losen Damenslriimpfen oder Feinslrumpfhosen der Fall. 
Darliber hinaus gilt dies fiir entsprechende Abschnitte son
stiger Bekleidungsstiicke. 

25 las sen. Der Schmelzvorgang oder die Strukturandenmg geht 
jedoch nicht so weit, daB die einzelnen Faden ganz mitein
ander verschmelzen. Vielmehr bleiben sie in dem Gewebe 
wenigslens elwas beweglich, um keine sleifen Bereiche zu 

Davon ausgehend ist es Aufgabe der Erfindung, eine 
Moglichkcit zu schaffcn, Bcklcidungsstiickc mit cincr 
Kennzeichnung zu versehen, die die Trageeigenschaften an 
der entsprechenden Stelle nicht fiihlbar verandert. 

30 

Diese Aufgahe wird von einem Bekleidungsstiick mit den 35 

Merkmalen des Patentanspruchs 1 gelost. 
Das erfindungsgemaBe Bekleidungsstiick weist wenig

stens in dem zu kennzeichnenden Bereich ein textiles Fla
chengebilde auf, das <lurch ein oder mehrere Faden gebildet 
ist, die dauerhaft verformbar sind. Vorzugsweise sind diese 40 

durch Temperalur und Druck verforrnbare Kunslfasern. 
Diese sind rniteinander vermascht, so daB das textile Fla
chengebilde in entspanntem Zustand eine Dicke aufweist, 
die groBer als die Fadendicke ist. Beispielsweise wird dieser 
Bcrcich des Flachcngcbildcs <lurch Maschcn gcbildct, die 45 

eine gewisse Ausdehnung senkrecht zu der Flache des Fla
chengebildes haben. Das Gestrick kann sowohl ein- als auch 
mehrfiidig ausgehildet sein. 

Dem zu erzeugenden Muster, dem Logo oder der sonsti
gen Markierung entsprechend sind Pragebereiche festgelegt, so 
in denen das Flachengebilde durch Druck- und Temperatur
einwirkung so umgeformt worden ist, daB es eine vermin
derte Dicke aufweist. Gegeniiber diesen Pragebereichen 
wirken die iibrigen Bereiche des lexlilen Flachengebildes 
erhaben, so daB eine raumliche Wirkung zustandekommt. ss 
Damit ist es moglich, ohne Veranderung der jeweiligen 
Farbe Schriftziige, Logos oder sonstige Markierungen in 
den bctrcffcndcn Bcrcich des Bcklcidungsstiicks cinzupra
gen, die insbesondere dann plastisch hervortreten, wenn das 
Flachengebilde entspannt ist, d. h. keinem Zug ausgesetzt 60 

ist. Die Prageparameter sind dabei vorzugsweise so festge
legt, daB die einzelnen Faden oder Fasem des textilen Fla
chengebildes nicht aufgelost werden, sondem bei dem Pra
gevorgang erhalten bleiben. Sie werden lediglich defor
miert. Damit wird eine Schadigung des Gestricks insbeson- 6S 

dere im 1Jbergangsbereich von dem Pragebereich zu umge
benden ungepragten Bereichen vermieden. 

Auf die genannte Weise lassen sich insbesondere bei 

erzeugen. 
Die Pragebereiche konnen als Buchstabenzeichen od. dgl. 

ausgebildet werden. Sie konnen sowohl als Verzierungen als 
auch zur Kcnnzcichnung oder als Informationstragcr vcr
wendet werden. 

In der Zeichnung ist ein Ausfiihrungsbeispiel des Gegen
standes der Erfindung veranschaulicht. Es zeigen: 

Fig. 1 einen mit einer eingepragten Kennzeichnung ver
sehenen Damenstrumpf, in schematisierter Darstellung, 

Fig. 2 den Damenstrumpf nach Fig. 1, in einer aus
schnittsweisen Darstellung seines oberen Randes, 

Fig. 3 eine perspektivische Schnittdarstellung eines ge
praglen Bereichs und sich daran anschlieBender ungepragler 
Bereiche des Randes des Strumpfs nach Fig. 2, in stark 
schematisierter Prinzipdarstellung und 

Fig. 4 ein gepragtes textiles Flachengebilde, in aufs Au
Bcrstc schcmatisicrtcr Schnittdarstcllung und in cinlagigcr 
Ausfiihrung. 

Beschreihung 

In Fig. 1 ist ein Damenstrumpf 1 dargestellt, <lessen obe
rer Rand 2 mit einem Markenlogo 3 versehen ist. Der obere 
Rand 2 ist als Doppelrand oder Biindchen ausgebildet. Das 
bier doppelt vorhandene Strumpfmaterial ist <lurch den so
genannlen Umhang 4 mileinander verbunden. In dem bei ei
ner Trennlinie 5 beginnenden Rand- und Griffbereich 6 ist 
das Strumpfmaterial unter Verwendung texturierter Game 
besonders elastisch ausgebildet. Der Damenstrumpf 1 ist 
insgcsamt rundgcstrickt aus synthctischcm Garn gcarbcitct. 
Dabei konnen auch mehrere Synthetikgame unterschiedli
cher Konstruktion verarbeitet sein. Beispielsweise kann in 
den Maschenreihen abwechselnd ein umwundenes elasto
meres Garn und ein glattes Garn verstrickt sein ("Satin
Sheer"). Das synthetische elastomere Garn ist vorzugsweise 
aus Polyamidfasem gebildet, wobei unter Umstanden auch 
andere Game in Frage kommen. 

Der in den Saum 2 eingepragte Schriftzug 3 wird, wie 
Fig. 2 zeigt, durch Pragebereiche 8 gebildet, die von unge
pragten Bereichen 9 umgeben sind. Wahrend die ungeprag-
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gelost ware. Obwohl die Maschen als solche erhalten sind, 
ergibt sich, beispielsweise durch partielles Anschmelzen der 
Oberflache, ein glattes, im Vergleich zur Umgebung gean
dertes Aussehen, was eine plastische oder raumliche Wir-

ten Bereiche 9 deutlich die Maschenstruktur des rundge
strickten Flachengebildes erkennen !assen, ist die Struktur 
der Maschenware in den Pragebereichen 8 so weit geandert, 
daB diese Flachenbereiche fast glatt sind. Dabei sind die ein
zelnen Faden allenfalls oberflachlich angeschmolzen oder 
zumindcst dcformicrt. Wic aus Fig. 3 crsichtlich ist, sind so
wohl in dem ungepraglen Bereich 9 als auch in dem Prage
bereich 8 einzelne Faden 11, 12 erkennbar, wobei die Ma
schen in dem Pragehereich 8 nicht zerstiirt sind. 

s kung des gewiinschten Schriftzugs oder sonstigen Logos 
hcrvorbringt. 

Wahrend in dem ungepragten Bereich die Gesarntdicke 10 

des hier aus zwei Lagen 13, 14 bestehenden Flachengebildes 
deutlich groBer als der Durchmesser eines Fadens und auch 
groBer als eine einzelne Masche ist, ist die Dicke in dem 
Pragebereich 8 geringer . .Tedoch wird dies nur durch Verfor
mung der einLelnen Faden 11, 12, nichl aber <lurch Ver- 15 

schmelzen beider Lagen 13, 14 miteinander erreicht. Wah
rend die Maschen der Lagen 13, 14 in den ungepragten Be
reichen 9 mehr oder weniger raumlich angeordnet sein und 
aus den Faden 11, 12 Filamcntc hcrausragcn konncn, die ci
nen gewissen Flor schaffen, liegen die Maschen zumindest 20 

der oberen Lage 13, in dem Pragebereich 8 flach, wobei die 
aus den Jiaden 11, 12 herausragenden Vilamente bier ange
schmolzen sind. Dadurch ist die Maschenstruktur kaum 
mehr zu erkennen und der Pragebereich 8 kann eine glatte, 
zum Tei! auch glanzende Oberflache erhalten, wahrend die 25 

iibrigen Bereiche matt und erhaben erscheinen. Die Ma
schenstruktur ist jedoch erhalten, so daB die Pragebereiche 8 
sowohl dehnbar als auch dauerhafL mechanisch slabil sind. 

Bei Dehnung des Saums 2, insbesondere wenn der 
Strumpf 1 getragen wird, zeigen die Pragebereiche 8 im Ver- 30 

gleich zu den ungepragten Bereichen kaum oder nicht ver
andcrtcs Dchnvcrhaltcn. Die Faden 11, 12 sind in den Pragc
bereichen 8 im Wesentlichen genauso stabil wie in den un
gepragten Bereichen 9, so daB der eingepragte Schriftzug 3 
keine nachteiligen Auswirkungen auf den Saum 2 hat. 35 

Wie bei dem Strumpf 1 ist es gleichermaBen moglich, an 
einem entsprechenden Bund einer Feinstrumpfhose Schrift
ziige 3 oder sonstige Markierungen, Logos od. dgl. anzu
bringen. Dies kann ebenfalls an entsprechenden Teilen von 
sonstigen, aus elastomeren Gamen hergestellter Kleidungs- 40 

sli.icke geschehen. Dies konnen beispielsweise Bodies sein. 
Die eingepragten Zeichen konnen an beliebigen zweilagig 
ausgebildeten Stellen, wie beispielsweise Armelbiindchen, 
Kragen oder an sonstigen Stellen vorgesehen werden. 

Dariibcr hinaus ist cs moglich, textile Flachcngcbildc 15, 45 

wie sie aus Fig. 4 ersichtlich sind, mit Pragebereichen 8' zu 
versehen, wenn die betreffenden Flachengebilde 15 einen 
raumlichen Authau hahen. Dieser kann sich, wie in Fig. 4 
angedeutet, dadurch ergeben, daB das hier im Querschnitt 
veranschaulichte Flachengebilde in entspanntem Zustand so 
nicht eben, sondem gerippt liegt. Das Flachengebilde 15 ist 
vorzugsweise eine Maschenware, die in diesem Fall sowohl 
ein- als auch mehrlagig ausgebildet sein kann. Der beim 
Pragen enlslehende dauerhafle Dickenunlerschied zwischen 
Pragebereichen 8' und ungepragten Bereichen 9' ergibt sich ss 
durch plastische Verbiegung einzelner Rippen 17, 18, die 
gegeniiber undeformierten Rippen 19, 20 eine geringere 
Hohc aufwciscn. 

Ein vorzugsweise aus Maschenware ausgebildetes Be
kleidungsstiick 1 besteht wenigstens teilweise aus einem 60 

elastomeren, thermisch deformierbaren Kunstfasergam. Um 
das Bekleidungsstiick mit gewiinschten Zeichen, Kenn
zeichnungen u. dgl. zu versehen, sind diese in die Masch
ware durch Temperatur- und/oder Druckeinwirkung einge
pragt. Es werden dabei Pragebereiche 8 ausgebildet, in de- 6S 

nen die Maschenware wesentlich diinner liegt als in der an
schlieBenden Umgebung 9. Die Pragebereiche 8 sind dabei 
im Wesentlichen glatt ohne daB hier die Fadenstruktur auf-

Patentanspriiche 

1. Bekleidungsstiick (1), insbesondere Beinbeklei
dungsstiick, 
mit wenigstens einem durch ein textiles Flachengebilde 
(2) gebildeten Abschnitt, der von einem oder mehreren 
dauerhaft verformbaren Faden (11, 12) gebildet ist und 
der eine Dicke auf weisl, die deullich groBer isl, als die 
Dicke des Fadens, dadurch gekennzeichnet, 
daB in das textile Flachengebilde (2) eine Struktur ein
gepragt ist, die erhabene Bereiche (9) sowie Pragebe
rcichc (8) cnthalt, die zwischcn den crhabcncn Bcrci
chen (9) angeordnet sind und die eine Dicke aufweisen, 
die geringer ist als die Dicke der erhabenen Bereiche 
(9). 
2. Bekleidungsstiick nach Anspruch 1, dadurch ge
kennzeichnet, daB der oder die Faden (11, 12) Kunstfa
sem sind, die thermoplastische Eigenschaften aufwei
sen. 
3. Bekleidungsstiick nach Anspruch 1, dadurch ge
kennzeichneL, daB das lexlile Flachengebilde (2) eine 
Maschenware, insbesondere ein Gewirk, ein Gestrick 
oder Raschelware ist. 
4. Bekleidungsstiick nach Anspruch 1, dadurch ge
kcnnzcichnct, daB dcr oder die das Flachcngcbildc (2) 
bildenden Faden (11, 12) sowohl in den erhabenen Be
reichen (9) als auch in den Pragebereichen (8) beweg
lich gelagert sind. 
5. Bekleidungsstiick nach Anspruch 1, dadurch ge
kennzeichnet, daB der oder die das Flachengebilde (2) 
bildenden Faden (11, 12) sowohl in den erhabenen Be
reichen (9) als auch in den Pragebereichen (8) unterein
ander unverbunden sind. 
6. BekleidungssLiick nach Anspruch 1, dadurch ge
kennzeichnet, daB die Fadenstruktur des oder der das 
Flachengebilde (2) bildenden Faden (11, 12) sowohl in 
den erhabenen Bereichen (9 als auch in den Prageberei
chcn (8) crhaltcn ist. 
7. Bekleidungsstiick nach Anspruch 1, dadurch ge
kennzeichnet, daB der oder die Faden (11, 12) aus ein
hei tlichem Material hestehen. 
8. Bekleidungsstiick nach Anspruch 1, dadurch ge
kennzeichnet, daB der oder die Faden (11, 12) aus un
terschiedlichen Materialien bestehen. 
9. Bekleidungsstiick nach Anspruch 1, dadurch ge
kennzeichnet, daB das Flachengebilde (2) elastisch ist. 
10. Bekleidungssli.ick nach Anspruch 1, dadurch ge
kennzeichnet, daB das Flachengebilde (2) mehrlagig 
(13, 14) ausgebildet ist. 
11. Bekleidungsstiick nach Anspruch 1, dadurch ge
kcnnzcichnct, daB das Flachcngcbildc (2) wcnigstcns 
absclmittsweise wenigsten zwei aufeinander liegende 
Lagen (13, 14) aufweist. 
12. Bekleidungsstiick nach Anspruch 11, dadurch ge
kennzeichnet, daB die Lagen (13, 14) untereinander 
nicht verbunden sind. 
13. Bekleidungsstiick nach Anspruch 1, dadurch ge
kennzeichnet, daB der oder die Faden (11, 12) des Fla
chengebildes (2) in den Pragebereichen (8) oberflach
lich angeschmolzen sind. 
14. Bekleidungsstiick nach Anspruch 13, dadurch ge-
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kennzeichnet, daB die oberflachlich angeschmolzenen 
Faden (11, 12) in dem Pragebereich (8) eine fast glatte 
Oberflache definieren, die die Maschenstruktur des 
Flachengebildes (2) kaum mehr erkennen !assen. 
15. Bekleidungssti.ick nach Anspruch 1, dadurch ge- s 
kcnnzcichnct, daB die Pragcbcrcichc (8) Informations
trager sind. 
16. Bekleidungssti.ick nach Anspruch 1, dadurch ge
kenm:eichnet, daB die Pragehereiche (8) als T ,ogo aus-
gebildet sind. 10 

Hierzu 3 Seite(n) Zeichnungen 

1S 

20 

2S 

30 

3S 

40 

4S 

SU 

ss 

60 

6S 

Skechers EX1013-p.477 
Skechers v Nike 



- Leerseite -

Skechers EX1013-p.478 
Skechers v Nike 



ZEICHNUNGEN SEITE 1 

3 

4 
5 

Nummer: 

Int. Cl.6: 

Offen I egu ngstag: 

-6 

7 

Fig.1 

DE 197 28 848 A1 

A41 B 11/00 
7.Januar 1999 

802 061/875 

Skechers EX1013-p.479 
Skechers v Nike 



ZEICHNUNGEN SEITE 2 DE 197 28 848 A1 
Nummer: A41 B 11/00 

Int. Cl.
5

: 7_ Januar 1999 Offen I egu ngstag: 

N . 
0) ·-LL 

802 061/875 

Skechers EX1013-p.480 
Skechers v Nike 



ZEICHNUNGEN SEITE 3 

9 

l 

... - .... 
/ \ 

,, ... -
' I 

I 
I 
I 

\ i 
' / ... _ ...... 

• 
I 
I 
I 
I 

' I , ... __ ., 

Nummer: 
Int. Cl.6

: 

Offen I egu ngstag: 

8 

I 

Fig. 3 

20 

18 /

81 

18 \ 

( I (l 
-- - --- ... "', ,. -------.... ) I 

,· ', ( >' ...._ --______ , ... _____ , 

Fig.4 

DE 197 28 848 A1 

A41 B 11/00 
7.Januar 1999 

802 061/875 

Skechers EX1013-p.481 
Skechers v Nike 



{19} 11111r111~1 m111111~1111111111111111~1111~11111111~1111111 

{1n EP O 448 714 B1 

EUROPEAN PATENT SPECIFICATION 

{S'l) !r,l Ci."': 0046 21/14, A01G 9/14, 
l~4~4-D 27/28~ A4 ~1 D 2··//28 

(8-6) inten--:ai::o:iaJ ::lppHc~:ttic:,n nun~t~t::' 
PCT/JPtlctll0106£\ 

(54) PHOCESS FOH PHODUC!NG A FABRIC HAVING OVERLAPPING STH!PS 

VERFAHREN ZUR HERSTELLUNG VON STOFF MIT (JBERLAPPENDEN LAMELLEN 

PROCEDE DE PRODUCT!ON D'W..J TiSSU PRESENTANT DES BANDES USSES 
RECOUVRAX\lTES 

02,iO.rn~n Bulletlrl 1S9l!40 

(7:3) Prq:;,:olor TORAY INDUSTRIES, !NC. 
Totyo HYJ {,JP} 

• NAKAJIMA, Tm11,::>1u 
Kouk~ .. gun Shig~ SW·31 (JP) 

• O?tt'IM()TO, M!yo~hl 
Tak&tirn!;h,hi Ci.aim SGS (Jfl} 

• SM!MllU, Hls~o 
OtW•tM Snlgil 520 {JP) 

{74) Rt•pr@m,!aliv,,1 Co!~lm, R~ymorid e! ~I 
Ml'!WSURN ELUS 
York Ho.I.ls~ 
,U ~lflg$way 
London ~vcw SKP (08) 

OE·A· :2 714 0$9 
FR·A· S€7 Sl-3 
06·A· 2 209 ~tiO 
US.,<\, 4 626 4$5 

Gtl·A· :2 02:S i94 
,JP,Y~ 5 746 3tl,1 

Nute: v,rnh:/1 nine rns.~iU:.s h'::.~r: t:·:e publk:ahon oi tf·ie rn~nt~on ot tf·ie grant of H:E~ E:~urops:~n patE:ni. ~~~ny pE~f:sQn n1fa'i ~f/B 
not\cf: !c the Eurc-:p~~;:~r: Pai<~-nt ()ff:1~i~ of Dppt.'l~3.lfk.1r: ::·) t:'t~~ EuropB;:ifl p;:~tnnt ;F~:=.n'!ed NG:lc:-3 of eppnBillDn ::~h~3;; b~ filn~j :n 
a: ~~:nWen rG$.~;)r}e(i statef'n~nt ~t $h~dl n,)t be 1j0e~n~d k) hfav'G bG$n rne~:i unrn th:'.2: opp.osfHcn t~t hfa& be.on 9ai(i {l-\:t 
9fJ(1) Eurc-p:2!~K: Palc.::-nt Con'-'~Hnt:on). 

Skechers EX1013-p.482 
Skechers v Nike 



.EP0448714.EH 

Tf~e i:T•lm•i"UGn E3.~;~~H:~ te: =~ prc-;{:BSS fer t-'; ... 1,\.:(h.,f. ·:d ·=~ 
$p~)(·-i;~!: stn.: 1')tur~. it: p;:.;~rt~crnar t~ibrics h~:¥m9 (·~vG:t~p

plr:-g ::Str:~<~ pr0\1l('::ng %•$:n~:·ig:~ b-~~t•N~i;;:n the $tn9s. 
Co:-~YBntk~rn:t::y, ·1,,vhf~.n conslruclh-:9 ~-~ibr:cs, prloniy 

h~~:::; ,')ft$:t~ bs~r: g.j\l~~n to t2~:s.·:1ior:. ind~J~ln{J ,~o:ror ~~rid ij~ ... 

sign: an\.~ bH?.nd n:::.:-n8S: ~nd rnanuJa~turi~r~~ navE~ ~;-frnply 
rB-Esd on th~- p:in1HrV ch&rtcte-tlBtlGs. of f:t.-:~.r i11<-1lGr\&k 

i:k:cinq arUd~:s hav:nn a pt~ftr:0~ibimy. ~~·ai0rp:·0-ntnn:,s 
i:lf:d {)U1~~r f~J:-:c~ion;;:t p:·0pl"~fi~B:~ 

~:tu)nH :::::Jnllght ·tt~nd to .r✓~~E~µ:rt2 ptofu:~~:,~i\< VVorn0:-L :n 
p:3ftlctd;:i( clt~:n 1-.:'iu~f:ff d(.~Uli::S ·w:t~: Ieng ~{!ni:~v~t! :o ;:~vniti 

E~icr ot i:t"hi ~~b(N't1 fa.bdcs ·:$ p:oc::uc.~3:d ;YH~t$l}" by :ay-
~ng B-~f~ps o:f rnateda! ·in ovedapµ~ng re!atiQnGt1ip and th0n 
p:·3nn:3nHntrt inl{3:·ccn:·::ocf:nf~ lhi:tr~ 

~~ ;~vaffa~bte w:1lch .&f$ h\1:h!y iash:on:~:b!s as v• .. :rer: 1~.B- having 
::~ h~Hh ~1lr p<:~fff:~)~{b~Hl.y: ·tnq~)th<:~r \•'iiih ::~ !iqht :}\·~n:~~ni:-:q 

.:~b~Hty and w·ater~~f,)<)fr°::s.~t: .&:$ H'~{;:SS pF)psr-Hes ~~ener~
::d:y Cc)n'f::ct \"-~~th each o!hef, 

Fabrks h~1ving a high _;~:if p;~fn10abll:ilV t::)~:;F~1h:>t ~.v~th 

:;cdt~·?~d ab<..')\/1::, H rna?j~~ av;~i:;:itd~3 .. 1}-:1:t: b1:: D-sefDi nG~ ,:)nf$:· 

fer :::k1~hi:~g but f<~r :~ \~itdf3 v&d!3:i:V t::f .&ppt~Ci:lt~cns. :n ~~d· 
dition h) ck}th~n~J. ~n \..-~in•tit~ indu~;tdat arfr:-::s 

As ::t s::-:,tu~io:1 to th{~ ¢Or:•.:1~n1h:;n::i! tt:chnk;Hi p:•t-l.~~n(s 

proYidlng: in=~~ pt~~c:tk~~iHy t.~s::~1u: ·:·nannfJ?".: fait~dc:f: iE~vinq 
::=r: D'./0flapptnq sl:•:Jctur~. '..\4~ich h;:i.v~: B. t:lqh Hit pnr:-nr3 .. 

~:bW1y toqe~h0r '.Ntth a goo."} ;::9h~·:SGf(~h:~n·:n1~ abiM,V a.nd 
tG hE~\.'t: p~~nkt:iady gocd p~<:•p:H:·t[n~; ::ncfut3~nf~ a hi~Jh 1:~t:· f;iqh t,~aH~rproctn1::~;~3. 
p,~:-rrH2:J:t:::Hhy ;~::t3 C(ift1ion .. N:oGh •:typ~~ fabfit:5 ~~rt: ~r-n:iH~::.- 2"(: in .th1?, c~~st: (if c~oU1ln9. for t::<ar:~pl.~3, th,?, ln\t-:-~ntk)n 
bie to achlE3V-:-~ f:. :·1.iqh 8:ff pE:-nYi-E~ab:frty, bu1 a:-9 ·nut \.-.,,,;~d•2:ly 
v~~t?-t.) tJ1.3c,:iu:·;{3 1hE~ ~-;kin Gr uncfr.HV.f{.'<~r i:::an b{3 t~!-30:'"l 

th::-ongh fht:m. er ;::,.~3c;~H~>~3 -~r:~3 w·E":ar~es n.:ay suff~3r frc-rn 
a r:1Hsh.,W•,J~ t~n 

a n~oisH1rf: p6nYF~i:ibi:lty anct w~:h'3-r· n;pt::tt:.ncv f);:tv6 b0t:.n 

n:1.~~d:~ t'.:Ontn-::i:-rGlany a·'i~iUat~~e ;~~~ .. rnah?:-:iI~~s 1·of ~~P(>:t:~-· 
\·V~~H:: rai-n\~i"~~~H· an~) tur:bE3HB.~~'" bt:t th0st~ fE~tH~~~f3 hav0 H 

{:.lt<.?t•lS ti·H~ ptt)d~Jct:un c~{ ~abncs sui)ab:k: tof prod~Jc~ng 
fab:.it:f} ha 1•}lng ::i '.-SpE~:::[ai str;~ct: .. H0 ~~uil:3:(;,in ~o~ pE)Vtdfr"1q 
fixE~fo:iaJ HtKi f;:ist1lon~:bli~ dot::lng 1-'.Vllh :·~h::uB.ctoristf..-: 

V40-.Z:tr0r dlr:2:r.t}y to si,::1Hqht or :\:~Fn .2:.r·}d to r:")atntain ;;i Mi:1h 
~~~ff pt:rn:E~a.bmtv ~H e1-1::~nfo·:~~ t~:..nnin9 Of thi~ s.}:.ir:'. an1::w• .. .rit:9 
UH~ >'"~lt;.::rrt;: to !0t~i c~x:,i and tcrnienflhi0 ~n ~3~.::-nn-·:•EH f~nd 

hifi~ ;~~:c pe:-rnf:-abWt:l N~~it~~na.!s \·vi!h ;~~ tG¥~· air ~-}tsnrwabi:~ 
ity CHnnot PH)'lidt: "t:~!G GGn~fGtt am3<X:iaB~d \1',<'iJh a~r p0f· 
n1e~~,l1Hit'i. Sl..•\?,r: l.h{)Ugh $htN~.:i:ig ;X {rx)d \·V~ndbr:2':ak per· 

gc~Jf ~, . ..-,-~;:if. h;:if;Hh;:iH un:"k~rn1~f., b;:~~~nb;:il\ undt2.rst··ll:is: and 
tenn:is \•\:;~~H\ tas~.1:;d ;:tflii-:::i1?,S s.ucf": ~{s T-shirts ~~nd pa.tG 

:..::.:s shlrts, and r-2iinl:-v:2:B.: suct1 ;3t.S.: a rairv::°'-.~L 
For c•_3rtain ::~pp•!k:;~~tinns f::-{t.;dc~~ hBv:ng .:3 ~::pnch~d 

ovtrlapp~ng st:uctur~: in y,.·nlch :~: plLJraJ::y c{ ov~.rl~{pplng 
Sti~ps ~it:J tnt~?-rc-onnEJCted so;~~~, t.:-..J pE::V~dt~ ~)pi~nhff~ b~~ 
:t~:-..-':~0n lh~: ~3Jdp~;. h<:\''i~ l1n~~~( u~;,:1d. 

f:;:bric.s i"l~·v:n9 s:Jc.fi :;~n cv0r:Bpp:r-::~ s!rucH.::-f3 art: .-~o 
dii::dos.ed it: . .Jf·),,..\~57 ~~~6]SK3- The 1t3bfiCS, for n-~~in,,ve;~~f: 
tcrnp.r:s0 fn~~ny ten~~ f~tr:pti ~i '.Nfitt::p:?x:-f dc~h cut in ·th~~ 

OlrGct\(~f} Qi ~n•:~ W9ft p:!aced in ovi:~r:~ppirig rG:!ai~onship 
vi{ith Gn,~ :~r::elhi::· and cnntin~K):Jsty ttltch~~d .. in!~)f:nittunt· 

Gli"'A"~~(:25194 ijisc:o~iB:S ~t ;j,:)-i~ CGV~3rinf~ sf··:E~i$"t_. fo:· 
u~;~:} :n fF~,':.~ir':f~ c~rop p:ar:t~'-· cornp:-k;ln~~ {:l ph,n-:::!ity ()f 

ovedapplng sh~J~ts <:onnE;;ci0d ·~bgeth0:· on:y bi a ph.:-:-al--
.ib/ ci lfi.p~3~; Of :,t:·inqs ::~l::ciJrf:~j tc-~ m:i.c:f: ~;tr1p and n .. ff~nin~J .~'&'"I 

tr:~r:~::vsrs-6ly .::;{t;ross. {;1ad'": str~p. 
f·T+,,A .. 867813 des<:dbe& fabdcs h~ving an ovsr:,1:p-

pfr:f~ :si.:-u:~kff:'3 ~n \•~hkfi p:-~fBHHl ,$t:"[p:~ Dt r·r:I3t:E~d::d 1:)"1/~:rt~i.p 

to H [3rr:all ~:.<t~3nt ·w:th on~~ ;:;~ncYth1<1f to Prt'->Vi6~ a r:~nro~ . ..v 

~p.:~<~,&tj ~~p~~:·t :'~)Qk)t:~ afeng th~~ ov~:{fap r~on:on. -~h~3S 

ie??~'ll:n:9 opf3ntng:s bi:1w:2!en thi: gtu~~d :-~39:ons. 

in Htkii"ttGn to th{:}t}t? dotr:bt"'; ::u~:c:~.•t. J;~~t~tics :·~avin9 
such H :3trLJct;J:i:~ can pr(f,/fdi3 var:(>US (>U1~~r t:n::qu0 art:•. 
dt?.:~ 11 q:c..cXj liiiEJ fa: fHE~dt? ~)f tht? 11..:nct[cna! cnI~r.:~,:.,~tf~d::~tks 
ol·{ta~n~ci frer:"l th~~:r 1.:rdqu0 fabdc: :,1 :·ucl Uf?~ 

P''C'V:.-j-'\ -~:.;.;•e··t:,~ ... ~ nov.::- 1 p··r-ck~c.;s ~v~--- cr•'•·•:,,•;t:y av•>•:•):--,:,;..._ 

~n 0Hi~h :·t:(?~Van: a:·t3:;~: :ndui)ln~~ ',,l{3f~ODS c-k ... )~fling ::Hi-icle:X{ 

beach Uff:breHfa$·, {~nts. p~Hitl:ont. h~l$dng n1fatG:'~fdt·: 

Gh.:3.ir C0VEH:}, ::u3;j (:lHtaiViS. 

Th~~y· ~ : .. '..L· d spnci:3:i s:tr: .. K~tu;·l::- v-.. 1-HGh con:,3:·,~s cj a 

ta1·9~~ n1.,!rnb~r ot <)VEsrl;:;{pp\r:9 n~lfr•\.'i:' :stdps 1-,Nhid'": ~ir~ 
cvnnec·tsd to ton-n a k1:bnc k: ~l:c~1 .:~ ~~·$.y that the O\/St°" 

h:~ppf:·~g pcHHOni~ pro-vli:3<~ c-p:~nfr:f?,S :in ~fi:'3 di:-nd.ion t)1 t:·:n 
i-.: .. 4k:W": o:t tf1,-;y n~~tfo1:v strips. 

in ttt~3 p:·eces:~~ of ih~1 {n~~=ntlnt: "fc;r prot.i:.~cin9 "fabrk:~;. 
tvHh ~h~: :,p:::t:ia~ :,tn;d::..ffi:':. fl=.3rfnw· st:lp8 an::": phic~i:-3 0:-·:~3 

or: tt:f} (:t ~:nothsr· wh::{~ dlspl;3~(::n9 th~Ht: :so tM.:~t n·:6y pf:r-· 
ti&fly s.~ved.:~p ~=,~Kh oth-E~f to torrn :~n .::;;vf~rh:l;pph:g stn.ic.~ 
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;:vh~l0 tr:B:ini.:~::ning H1fa~ stnJct~He: to lh$:'eby procilJC0 & 

1'::~bric 

lndtid<:~ clGth<:)~1., ~iariGU;S :;k.i-tf:in9 :t~~n1s <:MH~:- th~i:n 
(:[O{h~:$, b~dC"h:)~hS.$. e:~Hih ;~r:d :$.'.S.nd t~:.<~ng ;~}1$$l~., {~~1fl-, 

cu\tuu~d :~nd h•:xtfc~:\t :Jt:~d g::-e~~r1f1t>U$=~}.S, toc;lw~1~r: p~3nst:~· 

~<bles p.:~z::k.a9ing :--rrS:.to:·~~:1~: b,~~:ch :J;Y1brellas, t&nl:3. piir~ 
hHons: Hft1:~nnH rnai~:·iais., c::f·ialr co,/:~ri~ .:jnd cu:·t:1:n~:;, 

n1~:ny n~i:fthi-•-' stftp.~; ov~dap ~~;W~h tHh~r :-..-\:~th ~:ppft~pn>t~te 

~).~pl$ (opening::.-) r:·t~lnt.1:in~~d betw~~n ~dl2~csnt sti~ps. 
~!ff ? :s~~hf:rr:f~tk~aHy Hli;str(3~ ~::s :3. tGp \6E~},;.,• cf ~: sp~~

de~; t.1:1tnic \-Vith t~:~ O\l~i:t~:p struct:Jf(~ .'.:{~ t31:~p~ctKi ;n F~qs 

~,:!il:p~~ art: :r~.~Khln~~ ~~:~\-~Ji tc9~~!h.::~r ~n th~ ·f•iK{rh d~u.::ctfon 
oi tM~ :str~ps ~dong p~~;~~Hsf iin~s ~~fi9n.ed 2tt r:sgt:fe_~r inter,.. 
v,~~l$ 

V-.litf: ~ind~ t~alt:t.Bf3 as {iE~~=-c: tb~:>:j ahcY•n~ .. JatJ.ri<~s hff-.:. hJH3 1f/:·~kh \-~~:n b~: ~)eti:: :~hE~d .iBt~~r :n Exar:t~{in 2. 
in~~ an overl&pp:nr! sn·ticH.::-o c0:~:s!s;tin9 c~f n;:"lH(r~~1 s:t:\ps: F:.g. 4CA) anct (8) g.:v,~s. Rn cbliqu~ v:ew of ;:~ stnK • 
~~~~ p:-cpc~~rn ... l h{~rnin: i~t"::n p:·cv~~)tJ iht? dtJ~)hi:itJl'..3 afjk)r~::~ tur:Ji nx1~~:-np~0 cons:sting of nan~.J'.:'V stdps vi a J<::,¥~' cffh3r~ 
and .~3H·:2:c:.:~ ;:~s tj,~s.:..-:db<~d b0t:::~w ,~::t !n~:U3f~H~; ~~.::d iX-..t:::~:B 

p) \~lh0n ;.;s0d as rnak~fial lof c!-:..::tht~::$. iht~y ,pr1:2v~::nt i~:: not b~~::~•;;:d on tht~ prt~sHnt inv~3nt~~Jn ~s Hh.:stf.atw:J '.-)~~h~J~· 
th~~ ~:-li:in elf UJ~·3 {.,.:.,;nBrnr frc-rn stJH1~dnq frc?n~ t<w:rt~n[?. rt~Htk~B:tytc- ~:tH)V•{tf~H riiff~:.r,:~nt-n tht::B-c:,:f frc,rr: :~ stn.:ctu:0 

v-t1\c:h tt~~\te a t·1iqh att p1~rrn-2:abl:ii!y bvt pte"./E~nt the 
Bk~n fro:cn b~~fr:i;; ~~f:i3n 

r~} Tf~i!'.Y hHiJf~ H Hqht·!3Cr'Of~nfn~?, ::tttlH:y. ~w::.ttffPf~X:•f• 

!K1B$ f~:-7,:j tr:0~$1 :Jf9 pe:-n--~~-abilltv tog,j:th~~t \:-.,i:ith ~ t-~~9;: 

thHJ~~·<Jfnien::~\on~~i( dry {~pp~ar~~~nc~~ .. fand ::~~r\/f~ t:::., 
prc~:kKB dot~!i3S ~ ... ,,.Hhout f~ st~tky HXKH :o iJ;e (3}..~n of 

pr1"X1us:~e:.::J ~)V ~:. prc;_>~S.t; 01 thG i;;-1vonttc,:n. 

Fiq. 6U\L {8) .. {C\ (D) ani:i (t?) q:'..t0~f c:<:::,~~t S?3Ct~GtE3 

sp6c\at ·_$lfl;GtUf(~s •::onst.sting of {l:3tr(o~~·· stdps. 2:$ ~.-i:<) .. 

pQst.1d h{~10:n. 
fig. 7(A\ (B} .::tnr} fGJ glv~$S c:oss fr"3Ch:.::-n:~ c:-f non•· 

se.v~·n p<):i.\(:ns oi ,:'~th1~r v.a:rlvus !ype.s ot iHt-:r~cs ':.~;~th sp•;2: ~ 
2$ dt:1 siJU(;i::.H<:"}$ ;:~or~~:i~~tlog cl narfO\.'.-~ ~str:p~~ :::_:~ prc~pos~~lj 

pD{·:ari iy.,fixnti Gli/i3rlHp ~31 :·uc~un3 f~~~ ::i s:,)p ir: a }Xcc,~~w of 
1ht· ~rr1l~nt~e;:-: :'of p:oduclnf; ~t fa~bnt ·i.:v:t::: ~H1 C\h~r\ap stfDf>-

{5) 1·.t,t~H::!n corr:bi'n;~d \\1:tt·~ otl":Gr ffiatedat~ (l dHfo}tE3nt }O tur-2:. 
l~{pt:.~; er ,~ol-c,-:~~: H1ny c:3n h~:v~3 n"K~!tiph~ fi.ff:ctior~.-:: 

{at:1y ~::-f 1;~:b{ic.s \·v\th a iipec:~d strw::hHe p(::_);'jUCi~(! b'i a 
prD~~txm of ~h~: tn....,,·~:nt:c,n. SpnGHkB.::v. F\~s 9~ ·t :1 ~;h<)'{l 

e>t.:3n:p!!3:s :">i' bt!t3c~'.->tfms. 1~;~tfih ;~::t3 &and tix~:~g sM~~t:t. 
VVlth sucn a n:Jrnbe:" Gt f(~~~~u;~~~ as d;2::stdb:2:d ~t){)\i~j, :..::.:s a:~dct.i\tt:t·al ot ho!Ut:·:t::tvn~~: 9reenf1,:-)ut:t~. 1c:-t:.•Pl .. {}it,;~r: ;_:;:nd 

f.:-3bfic.:~; ptoduci)d by ~~ }XCc<::,::}~~ ot th0 inv0.ntfcn pro:yid~J 
n;:ati:~r:a~s for a var:eiy i:)t tk)~h:n9 :tstr:t ::r:du(fo:g sp(Y:t::~ 
;,~f0ar ::,uch ~m g(.ilf W9:~~r: tennl·:; ~~-e~u. l"h:H~sb~:il~ ;Jn:fD.:nw 
and b::i.s~~b<:li Lff:i)<:~f.:>htrt~:. t,:,:in1f1~:ar :;uct··: ;:l~~ r<:in<::.<'l<:::3 .. 

po[(:: ~i:·iirts: cap!:,: h~ttt: <~t:d ~JiOVtJB. 
io 2Kidfti~;n ·to :hEmn 23ppffca1ton:;, lhffy" cBn E;H?3<::.tN~1· 

iy p:.r{JVidf: rr:at~na:!s fr,.);' bed;:J::~:n-1,~:s .. earth Hn(~ s_;~tnd Hx~ng 

des<:flbed in n:<H0 d~~t~1:t '-:~·ilh f.~ti~tence 10 t!"H~ :~ccoff:p~-
ny:~nq dr:iv-..':nn~> ~n '.,\•l:lch 

Ft;, 1 (A) $:';O'.:V~ ~i (;:'OS.S. S.t~cHo:i c>f ~~ fabi"'tC pr-c:d:JC$d 
by~~ pro-c1~ss of th$ p:eseni ~n\tenton ,,vh~ch conB-:St$ oj 
<.)Vt:-~t~tppin~J n:~rrow· ~~tf ~ps c:nnn~!cl<~d tc <:~::ich \)~fl:'~r Th~~ 

c:0ss ~3Q·ct:on ~~~~n0rn~l~i{:~:_:!y :ShG~i-..~~; ~h~~ f~~brk~·~: s:VY'~~1'. 

c:y;:3~3 t3<:X.-:lien ot ;:: n,x·:-conn<:'::-c:.lnri p::-:i:i::c,fi of 1:1 tab:·i:..~ 
.,;,.vMstf~ o~/~r~~ipt,)ln~1 r-i~~trow· s~n";:,:~ ~~rs :s~p~ir~lt,~d fror-n 
e:~c:f·:: oih&r. Tr:i~:s cr<ms sr~ctton :S.d10:n:itic~i!y sho·~vs t~:at 

p::~1 ~~hHb},3s ::}tcraq<~ tJ.:~g~ i·~}~~p~3ct:\.'t; ly 
;.,_ fa.bf Fe 1N:·1.!i:~h 1-r:ay b% pu)ctUC}3-d ty a ptocBss or u1~s 

~nv:~rd:ii:)n haf; :a f~p~c:~d &~n .. :c·ttffE: ,t•hfch con::iwti~ o1 a 

tha~ tf1e (;,-..,•'i~;'~~~~ppin~~ p,:-,:xfo:Jt:!::i PF)Yid~~ ~.:;p~Jnk:9f in the di~· 
rt~cjion ci ·~~:n ·w:dth ,;;t :he nBJ:<::•t'•i str:p~f. 

/~nv- ~.\ndcf n::=:.rn)w sHip in.:~ she,:i:t k~1rtr: \~'~th a sn-~;~tt:., 
Hr v . .1lr)t:·'l tt:an i<:x·iHlh c::in :t:E~n/l:: fer ~hi: in;..·1~ntien: f~=-·td 

.~'&"I :.-::at:s~ th<=-::y c::{n rr~::!:dn::t2E~ lh~~ 0HB~~t of ~h'=~ h·~vEH~·h:.-:Jn ;:i,:·1tj 

c~:i.t: bE3 M~~ndl~3(~ easHi ·wMsn rY:~~f1ut'actu:{ng products 
}\n~tts:d, ;~~oven :~~:·id non--~vcven t"abr:c~• .:~.:-e parH::J..;\afl~, 
d:'?.Sirflbi0 ·~'-'·hnn t.:s~:tj lD pic-ck~c~3 :~t.:c:f: flrUdE1s <Es 
{~~othE3;$. oihE3::' •lC•th)ng \~(::n,s. bBt}(:(otfH~S. pt::'[·S['::H~)[0$ 

SCt~bed 2:bOV~ ~Jh':11:J:d V~ity' w:u: tho {~i~lOffi appHC~3tton 1'.)J 

ths fabdc.s prodt.:c8d by th~~ pn:.;ct~;$S Qf t:·~e tnventis.~i. r.:-·o::-
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~ic;..:ttu~a: gr~~enl:Q(l$=9:$ and fB:rge~·typt• $8fU1 and s~nd 
fixinf~ .£;h.::~f:t~~ .. for ~·3>;fKnpk\, ~fH~ -:>ptln::.Kn w(fjfr, of th<:~ nflr· 
tow· stdps :J$.~{i ni~ty- b\1 ·gH~{1t~sr U.,:an thE3 :.:·~Jidth -:21/tf}f~ dt:· 
$Crib~":j al)r)V0, 

A!~~c .. d~~-:~l:;~~t~lB rnaH~:-i<~l~~ fr,x n:3ff('>\.'-f strips rn<~y· i.1:~1:·y 
':8:tt1 2:ppi\f)Jt:on. H:gh--&~r~n;~th n.:)n-v,;,::;¥sn fi~t:dcs .. n:rn 
or thln p!ast~c st·~n0t~.: n1:~i t,.:3 d~:slrabl:.} k~: S•:.sch ;~:ticl12:s 
~<s a~r:-~c~:lit::~1 .or ho:ik::itur:~! 9ro•~nhot:~{3:>. G<:lnh and 
s~~nd fcdng :~J11:~:Jt~; and 1ltie:· rr:~xJi~rni;. 

r:::c~.ne0rnin~~ prodD<~tion n~\:':'U·;Dd~:. narrov.f :31 rip~3 ci 
\~:oven t:~H1r~c: fix ~)(:~rnpie. rn:;:y be cbt<~m,~d ~?-/ d::i~ct1y 
pE)ducing rn1:-to'lff ~~1:·:p~} ~,1,,:[th H t:i{~~~iF3d wid~h -~·~-lith ~:~ : .fo ... 
tJ'.:)n er tBpt: 1-.:\~0::tv.!ng tr3:l3Chtr::·3. er t:·)1 prcdutlng H f;:tb-:i~) 

(:u!ting iv ;~~ ;..l{::2~in:~d wid~fl on th{:~ \~1~~-:iY~ns; ff:~~cflinE} o:
'>~llth B. ri:-:nlf-:::ol~\~f. er ~1)~ w::3B.vi::q :~ol~~t;l~·3 fib~:: into a f;:lt,
r~r. ;;::onq :Par:~H&: ti::es :oi;o\~t:d ~)/ irt;.f.?Unp tn0 Ti:brt: '-:.._.,;1;: 
so1u:~or~ :hat dts~K~!:..,1~3s th~:} ::;oh.:t:•~~~ t:bur to ~~fovklt3 r1:c-n·· 

proprlat•2: p.r(-::::k,)ction (tv~t:·1oc: rnay bi3 $~~!•2:ctE3ti 8tHi~r ccn.
std1:2r:nf~ H·~n ~~::~::-;~:! Gf t~ti3 pnxJuGf::or: o~)HJ~:itlon~( and ih~~ 
~~P~~m::-.H:~~>r1s ::i ·rh0 :·iK~.t~fr~$d ::anc1-.:v ~~1-:·tpz;. for anv typ0 
~")t nt~t9(~:~ri .. int~lud:ng \~'•VGt\. kn:!ited Qf nc~n-.-~•-i(>V'8•n if~b--

r{]fl'/ t:,~ cb~aln,3<'! ,~itf:6( by i.:~r,)du<~:nf~ l~rg0 t:1•1t:ts .:;u1d 

{hE~n cuu:n9 U";ern :,nN) .,..,~t-:-:.,,,. er b~l :::~fr·~~ctiy p:·c;.Jl.tdng 
n~i:.:-n~v 'St:-lps. 

The d:1$::·Hbf1?. v1id.t'h r:;:ng~ fcr·th~❖·e rlt3:"fO\'•/ siflp::: !$ 

,~f: bt:fe\:v \.~t11i'.~<~f:~::ng fh~:l: <:ppl:{)~~tlcn t~) dc:h~~t:. 0H11~r 

ctc.:thit:9 rti~n·:s'. bH,:'1c:c.:th€:~,: and other ~:;rn~d18-:·fo:i~)s st:cn 
a?3 f<>G!~~v~~;:H and pt3ds~:ab~~~s ::;ter<;~;:\~ cGnj;~ll:-:ent. \:Vtdths 
:Sn:a!l:1:- H)~:n : rnrn ~::0 q,?.::sr~:11y ~J::d0si:•ab:0. b~ta~;st: 

bl~~ ft} U1s h')t!(.h, Ds·Si;'~~bl;~ tib$f'S ~Js~d a:s a b~S,$ tTti~t~{\,;$.! 

tc,r th•E~~a n1~ft"<i;':-\l -&~fips B:re syn:U1~:tic tibt~r$= :nc!w-:i:n~~ po:t.~ 
yrnhy-lf:n~ t~3rnphth:~.:i:ite ::~nd ft:~ copoly:·n:'.3:·~~ {t:·'ii::itKfoig, 

i:~. fr, cc.spQi'Vtni:)t~• ~'.:·lth tscpt~tfla!\(~ Heid c}r t=~~s~')d:un~ .~:a.:\·.-
~~ h)l$0phU)t~d&tS}: po~yta.:tyl$ne 1~=:-~p'f1H~B.ia1~ a:r:ci \ls s.Xl~ 

p-::.~iyrnnn," <~1h~H ;_l:~1:-iG;Js pG!yB:s.t{:H:S .. po!yarnfdB;~ suc~i <"E} 
nyt0n 6 .. ·:·:, 1 .~\ f:~fi .~:nd f31 O ~~nc:· tMe:it C(.s;:-,~-:;tyrnst~. i~c.rytt:~ 
pc~1yrnef:S-, polyu·r0U1:-:.ns, po:y·~thy:ene, t.:ttfa~:·ii9h r:-K)f~3{~" 

ol~~r w\~ight poty-&thvl·•~ns. r>:.)[y·pn:·,py!Bne, ~heir cop(:~yL 
:.o rne:·.-:~. ~tnd poiy:'./H:yl ak:vf·ii:)l: :t~gone:-at0d t":E}!lukr~ic ·f:t;_. 

<:}fS indud[ng ra:{or: and tDpfarnrnonia rHycn. ~~nrn:··f~yn., 
tl'"u~i~c fit.•ers incttu::~ng ;~r:f3f~ttn -BrK: t:~&Cf:t~~i:e. a:1<~ niHura~ 

fib~:!:·~~ ir::c:~~dbg {~CH.Gn, f·it:::np. sHk ::uKl ':P'-iOCL The•::~G f:b~ 
,~rB rn~::.y b:2: u::;.:·3d S·t:pB :·a1 ,~i\f or in ccn(t•.in~~t~c,n in th,~ tc:,nn 

en 1h~s!3. n~'1H<.':'-''V st.-~ps of ~~ornp:.):s:to '/arn ot p .. ")!',.i~ 

t?:~;!0r f;bc~f and poty;:in1id~~ f~b,~:·. UlDSt1 ~i '.):)r·n,rx")~~ftn )''ti:-n 

in~itji~ by spfnnin9 of lovc;,-s;:~p<)nf!k~B~.i·c,n v::t!u~·$ pf)\t• .. ,~n~/1 
~dtoho: are p8Jhcu:art~• c:~:rstrable bec~~JSe tht•Y c_:~:n 

{<) f:~ .... ~c,r~t(G OU*Y- thy+·):.K.M te->::i~Jff3S" AB, i:l resut !h;j: 

t~~~t}r:c ~~~~i:: not C;l:ng to tht:• s~)n ~ind :··;as ~i f-:~r~~~::: poto~~ny. 
.:\tsG. i::'te ·t<~briG \-Vill hHVH <~ :·~if~h<::-f ;:~if pnn·n.i3ilt~iMy f~nd 

tJui~y f;:~bdt::; h> to forn~ r:~3rn)V{ $l: :ps t)s~ng buH<V yB.rn~~ 
~}U:Ch =~~~l '-:VCK)'!~:::n :f~tfnS pro;jdCH•;j trc,n: sin9fr~ ff~tdt:fllH--

~t :Si d~ffo:."::)tt to pr<x~kK~~ ~3~J<:·:h nar:-,...)':.;V :stdp:3-, f~nd biiCal:$·~3 :..::.:s as. propvs.:i~d hBP2:~n c-onsists ,)f :-nany n~~ft"O\i',:,' ~trlps 1)\1{:t·.., 

it l8 ~JS.:J<~lly d~Wc;Jh ;o fo:-ff: a fabd:::: fE)ni s::..~c:r~ narE)\·V h·::ppir::g i-3~i:c:f~ c-Hli:!:" iike <~ tlltKJ :-oof hs t:i<:x~::.: B0(:'t~on i~J 
:3tr:ps. v,.no~n'.~ gt~a{Gf than 2GO n::rn :~-:~~ aJso g{~::er~::iv· 
un~j0s:ir.:~bk; t:.{K·;;~:}i;~} the n:1~~tJH;~~r1t t1bdcs rnay not biJ 

~:lqn:t:c~infi~l be:~0f H~Hn ~~<..Xt'•,-1:~nt~on;~l tHbdG~{ }.;,:[rh rt:"' 

\~~fr pE~rn-iEs.:~b: nty, wl::c:n iB thfs nio~,~ frr~pc:rh~~nt pr1JpEH-tV (.:f 
th\~ tHbncs prcdtitnd by· thn pn.1cn::3~3 of H~~; :nvnnHc~n. 
Th~)s, -...vt..:Hhs.(it' 2-.-100 n·l:-n. v:- ~~·10 rn:-n In p.art:culat f:f-2: 

$~~ct:on v•iHh a rn000t~tG~Y :.n-isv:~n or ¥-'•tl:t•r:l :sti:-1~:.cG. r:or 
0x~~:1:p1i:2, :hE: c:H)Ss sc.:x:'tbn ff1Hy bi::! ~:t:··1Br ~t t:Ht r1·.K:t::~:\1lE~ 
er k: lhi2: fr):·fn-:.-.:,f ~:\'\ :•;-.·",. or f~On":t\h.ahon:::. ci 1h:J~;t:3 

r:;9ur•;2: ~ (f\} ~:;f'30"..-\JS a cross ~~m:~t((Jr: 1:Ji ~,t~wn n.:~r:~)'.'.V 

stdp~3 ·that constW:..1B~.::: h:it•:-:c \~•·iH"! E~ 'Spt·-Dial CV<:)dap t3iJU{~ • 

st:'iJCtl.H'~ !H·~S a med t'f)O:f {).:' ~, n~h:c-, :~,.-;g, -: {8) ShC)•V$ ;~~ 

G'i'OS·S· S·~Jt:U~)n ci a :K:-n--s0~\~n podlon Gf n:~1.:-row· stdps 1h(~! 
1~0:":t;Ui.uit: a. f~~brlc \:'• . ..-ii.ti <3. ~3pl:;(~l~~! O'..'erl;:tr; ~;{:r:t}c{uri::::. a~~d 

sh:::.pes st:c:··: as :-vv·=. or :-nay h~V8 ,·,)t:··:sr bHnt forrn~,; ~-=lJCh turihi1r· :$•,)hEirnB:Hcally f !lws1ra~e~;; narrow :Strips s~: S.~:• ~\:: 
;:i~~ :•r.i\ /. l\t. "t. . ''J :-,. ,:,:[,i. 'f" (!nd .:-.. _ ... v_ Th<~~~f: naHG~\i -~'&"I s~l'· Ss. Sti ~v::d s? G~'Bd(~ppir:r~ t:ach oUH3::· ~\~Wl pn:)~}::~f 

~trip~. ~}~3i1~r-:~Hy rr:ay he stngh1.-~a}"e-t ~.fi~~ets: t::iJt ~:_:so 
n;:~)•' be• do:Jbl0~tay0f sheets $=us.i1 a$ hstJ~s antj dot~bli2: 
fabrics•. Hnrf~. ~hf: wl~jtf·~ of ~t tub~:-Hk~3 8-"tdp :s. d:~fini:.,j ~:~~~ 
~h:- d;.:;{t:~O\t::. 

~::.kir-:. fr1du:.tn9 c:.k~th-::1t and ofr~t::.r c.k.-th~n~1 ltBrr:t~. n;:ffrc:iw 
~trip~. i~f{:: pref~rab~y cf H fib&r t't":i~t;~daJ st:c.t:: .a~ ~~~o',/~n~ 
1-.:nHt~d Vt n::..r.n•~\'~/c.,1\1•~n 1:~~tuic, t~~3cf~us13 U10':l a:'0 agns-E~a--

g::~p~~ th~ntbstvvt:{~n 
As Si~en f{o:-n 1he~=$ Ora~vlngB: a fabfiG ,-\:·hich can be 

prcd11C·EKj by :3. pre~~<.:~~~~~ of th<:~ :n~··nnt:ic:-o cDn~~i~~t~: nf rn.;:tny 
(;YiOtt;::. th.::tn onH} n:::~rrov-:· ~){ rfp.~; whi{~h O\:'i:sr:t:::~p 9:;:ich oni~sr-

thB t:HrH)~·V sifip8 

V'l•tr- •t:, :c ~r,.-:,.-,~:=::·: s~n~t~tu:~~ .. :s.ui,,:J~~3t~:bric, '..•vh~=::: {~x-· 
p-cJsed :(~ f:~~::-~ iof E.1xan·tp·!8, pr-:::VBt:"t$= an ingn:~1ss- t":t f:~~::n 
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tfrc:,ps {H{;'C},.\~ b} \:Vttii~ ~~llC1Nin8 ~ifr tc, flo~~- t1'·h1;~3jr; {atf{)~,v 

c): !aa.dbq to:::_ high ,,vater r~~pe!lE;-nce and h~ffi t:tr per-
rrH~:~bitHy t,fE)".:'{ i:i. in F-~9 i {.A) ft:"1{3 {8) ~JlO\..,{S ~hH \{ni,l• .. ~n .. 
~~\~H(tt (Slr1:~(::·~~c,n 

C-:)rr:t;ared iv thts. Fig, 5 s(t1e:Yiat\c2:.1\i shO'•l·-::~ ~~ 

c:-o~~~ s<:xJicn Gt a f:~t~~-~:~ $tr-u~~h.H:'3 '..-~hict: ii: not produc0d 

by~~ p:\·::c~1s:s ,'Jfthspres-er:t :nvent:.Qn .. Tn;~ •'J\i$tl~:p $in.Jc;-. 
t;..iri~ g:v.::~n ln ::·iq. 5 1 fn i-.:~·hK~f·i ff:&ny n~n-.::.-~v s·1np!~ i\: s~?, 

-s~:: . OVGfl~:pplng §..:~c.M othGr .::'~x,~ bond~d io t'-,.,~;"3e ~.ho.-~t 

ponicn of ~hf: n;:lH<:--~.;,,; ~;:r:p~1:. StE~h ~~ rnn . .:c:DfB ~~;:~=--:not in
c:-u~::.'.~~: i}18 t~!r p0nY;;~t:bWiy as iridt•>~tGd by drro~v c k: 

Fiq. 1 (B), ~}vnn ~hGugf·i a. ~;'..3rvnB ts; ~<~~H3! fa~nd:ops ~:ii~ 

f.X..:1yvrny~ ~~L1~0fiol <.-:f acry::.::: i"e:~l-:) ff~2iV -b~ p~.:t ,")r-:e or: top 
v~ anv~f1:~r on B; ~wbe CH ,:;;U1•~.:- appropr~~tE~ st..tpporHng r<~H 
t\-ftfl ::~ $Uff;~(:f:' cc-al~xj ;,,v:th_, -fe::i· if3Bi:tnci~ .. fitK)fCpl::tst~:;~; 

~;uch a.s p0i\fh':3tf~iHl)Qf{)~tfl~•'k}t~e '.ivhH~ n:>t~~tl:~9 th-E3 ~Ut)~ 
~~ $C; th~! ttt~ sfr~p~- <~r$ put one on 1:09 ot .:~notber ~;:·Hn 8 

~,:~iHht rn~~1t~l[qn.:-r:Bnt t:":~3r~2:b<:)-t}<.1e~1n., fi:Jlo'..-v<:i-d by' dry-fr:q 
.:3t:d cutting Bt:::J-n~; ~hs a;-ds :::i !h~: tu;)e to ~:rovi-(!e ,:3 :~}:est 
~,·~~h ;~~n ovedap stfui~HHe con.slsHn9 of t~3r:·tp"'...~ra:1;y bono ... 
e-d nltH<)W strips. t~ ja.b:~c shG:e.1 con~;:istlnQ of ternpcr~::-H)1 

~·w::.rtf' dir~ttlcn. in \:-.,ihich th\~ ~(!:·ips ~1-.:iH nc~ t:n ~urned DP 
::h.:::-tng tr:n :~ewin;~ c~0•·~~t:o::: ,;~k:r"s;1 H:~us ;:tt rt:qv:rud i::• 

tnrvfil~;. 1n crd13r to ii:< th0 n::in-ow ~;tr:p~~ V-frt~: f;:~9ular s:"iiit~; 
irn·jli);:,tfKi t~)'' ;~f:O'{Y b~ ;:irn-j Hil.:$ ~t t:~3rH:C~ ;:~tM~0V~ ,a f~iff: •f 1ff·~ff:::i;~f 1::r1m r=-~~:tnr::it::.!K~ thor~~b1·~t~f-ll::~~n Th,~n. :h,~ 
air p9r·r:1}1.1:{t>Jf:ty ~::):J~~her w:th ~~ H9ht~st'~;-$9n~r:g at~~my i:t t~t)r:t :sri~3\~t is \;T:fn,~rs-e.d ir~ hGate.d ~-:·ate:· t,'.) (.'!:~.s(AV~~and 

b& ~cf::uv,~c:: f.:'-fG!n if an ~::: pen"'::lS~~b:e t~:brlc t$ ~,x~{!d .::{$ 

u··10 b::i.":~B shtt?3t G. :n an1~ ta~3B: a :;hu.~~hJP3 cGcnpd~;lng a 

f;:3rn1:JV(~ ·~t, 1.~ ;,~-;~~t.rJr~::s-::il:t.:~1:2 ad~t~J~~v0 tm.1:~d fer U:i-~ t0rnpG~ 

r~HY t,f)ndinq_ tf) fo:rl': B fabdt vA:h <~n (:r'v~~·::d~ip stn_:ctor0 
l:J:'(X1Us:~e:.::J ~)V ~:. prc-r.>~S.t; 01 ihG p:·;~st:ni it:VGnfo:>n. 

·rh~s [~; ~::-q;iE~int3~:l in tr~ori:~ t:l~~ta~l tJ13~0¥~' ~vHh rt:!f~:·. 
bHS~: sh;~t:; i:S ot,vi0u~::y rJ:iH;~f~nt l'r::.:irn ~f:G t:2:bfi·C$. et tf":6 2"(: 0:"':t,n fo U1;3: (~fff•.Ntn9s. F :r;u :"f! B Wl.:·Stf~3t~:s a fXCC0$$; U1:xt 

invenfr·.:-:r: v-ith re.sp~3c{ ic1 t~¼PGi:.~1·•2:d i~Tiects. eHis:-.=-:t~v-9fy pr<xiu(::2:s .:;: sh~et c<:-:r:s.-is:Hn9 (){ te:-tHJ(;r~:dh' 
Fif~Urt: 2 t~chorrnitw~~[:iy ::~fl;:)'~\'B: H::~ an 0xJ-.Hr~pit2. a ~op 

Vi.Bl-.:',,~ c1 B ~~~>~daJ fabdt ~f-lHtl (~:) ~)VtdBP $~flJ<)tu:,:} ;;t$ glvt~n 
in F-{~l i tt~j ~:.ni:J (8).. T:1,~ f~bnr in F :H- 2 con'.si'.~~s cf nf~t,. 

f~long or~-~~ vf lht G~)Y1i:-:q l:nu:3 ::~ Fifr :2 ~~or:~~~~PD{"1dG to 
th;:i;t &hO".:\~) in Fig 1 (iq. ;:l;f':d lht· :::::oss S~ClfrX1 f:·,~.- \f1:"::e:h 
is spf:.f(~d "t'r<.:-:rn !ht Si~V-ifrfJ llr~6s. .. cQr:·,~:sf,1-0nd~ .. to 1h&t fJ;v.- }O 

,:}f: in Fi~~ : {3). 
Tn,~ natro:.~"'.i &tdpg {){ ~i iab:-ic h~~~~··ing :~:. :::rp;~c-i;~d ~,~~tic:~ 

tti-:-u prGdt:c~~d bv 1::. prs>Cett c-i :h~; in).::3nUon n~ay ci:v~~dap 

tJQndt3d !E~ftO·N i~.t,·:pt. in th~} F:9. B: a 9uk!i~ ·1~?. r:10vinq 

i:=.t ~: tcnst<~:~t sp:B,·~d H:)d t8n$iOn :ous 1 ~) {3nd ·i 4 i:tf~$ pe>• 
VK!ed nect( El: C/llndor l l .. ~"/h~z-:h U)~~:.~~3'.3- at ,:~ C()fiS1<:~rH 

so th~n thH narrcw·i ~~~dp~; ·:-sate W(JU(:iJ up on tf1;2: ,c:on~ 
~.:~anH~i n.1tat:nf~ cyt~ndGr 11 ~v:·:::··1 a d~3.st:·n~j ov~$dHp U;Br• 

In Fig. B,: ~:. t.~3ff~~x::r~~:y b()ndin9~~dht:Sh'9 !ank i8 and 
l::qi_:{~t:,zln9 roH 17 :,rt~ p:·ovkitd !30tt1:r:: r:~3fH)\·V strips. :n:
prtsq:1:.~~tH{': ~vith tn~::: ternp,):ary bf'Jt:din-9 .:~dn:2:s::,/e torrn an 
ov~:t~E~P ~;:n.~tt;;rn on th<:~ c1~Hndt~f: f~;.i}OV-fE~d by d~.,lh':~i ·rh~) 
ternpcr~::y b.cn-dln:;: ~tdh:2:s(v.G :t~ hot air supp!ir:O thci.~~}1 

(h•·i:.sr:~ippin9 '.:\."idths, as ton1; ~~:: a p:op~;r· (.iv1::::r:~ppt)d :..::.:s t1(~t V,lah::f vu{f<3t :: 9 to ens.Ltre ~t t~~r:-lp,~ra;~,. fixing. 1·1-ivs.. 
i;'!n.Je!B•:·u iB n:aint~~[ni$d. ;~~ l0:-npof~-3ry t:x:nq w ;~~cf;[nv\:}d dur:nf~ anti/or aHE~t th0 

;,~hk:n n~.:.:-pJ~V strips ~:iiiih ~~( ~ /\ -:..~t.:f1.:~pi~d cr0:s.s s-:.2:ct:c:n and 
th~::- 013.f[O'~\~ rt:·tp~( in r-ro. 6{D} Hnd {E). Hl!hGU~?.h in 1:( f~<3l 
f(~n1\ cv~1r:$p 08:Ch otJK~f ureg:J~f~r;y~ .s.w::ike !he ca·3•2: 
shG:.\.'n in Fig ·i T\~l) :~di~~c;~rlt stdp$ frxrn a :·BJX~alin~1 

':.~•tr:d~ng ci ~fl$ t:8ffOV4 -:;tnp~3 an ihe- cynncJGr 
:n i.}il:~W (f thE~ isXp~c:-ti~d ~tl:.:itJ::~ and '~\/Gf k;~~t.~mty\ ~i \i'.J\~i' 

~0r-s-ciub:0 a(jh~sl',n~ s:J(:tl ,:3s. <Xtn b;:~sn{~ ,1n pQ~yviny~ at--

f?,":x.:~r/ fixjng. A.:-~ -=~qv;JC>US sv:ution prt.:.pan~d by dduting 
1h~-= <~-l)h~~~;lr...:13 to an r:lpproprt:i!H concnntraHon rn.;3y be 
;3:pph•2:d to1h6 :nar:Q':.i'/ stdps dudng Hn<.i{b{ attGrthG v.JfrK'l" 

sls~ing ci narH.,.1~~1 strips rnay be se•l~cted atie:- -Gci:ns:d~1~n~{ i~~i ¥-;:c~~KB:bl!tty oroU:'¼r 
V::i:iO:..Js prc-'-":H:3:3 Brr:b;-xiirns::"::nts are ::iva~hit~~f: fer .Pf:)· -~'&"I fBii~U:~~~L Tf::3 r·~.:~nei-.:;,,· stdps ~.-_,,f,ttth ;:HH ·tn~npnrHtHy f:xf~ci 

th.:,~;p9 {abf:c:~~ ·w:tt1 an ,?v~r~~~: stnJcturt: cc.l1:s\:sU1~9 of 
rr:B:ny narro,-v stftps. Th~ ttios.i pu~~c:H:::~; w:~~i n:~~Y :be to 
ptJ! n:3r\·ow· :~h-ipB nn~1 o:-: tGp ~~)f =~~r'inlhf:t· ~--;ihHH :}Hf~hHy 
t~hHt~~n 1ht:ir po~;W0r:s 1r-: forrn an ov~:r~~::.p ~;~n .. :c~utEt. 'iol~ 

\¾hHf! /r::;:iirH~i:r~ir~:-f~ tf:t3 O'if:=ri.::1p r3t:·u:·~f:JH~ 

t"'10t{:: sp&(.:f:<;-ffi'iY: n~:rtth;,,,·· :3!nt}S fr:1pr~~gn~3t~:d ~v\th >t~ 

1.,•vat0r"s.0Jub!0 adha:~(\:;~ (sDch :::iS ~~n adh~}siv;~ based on 

by, fc;r tr:5tar~t:e .. ~::-:::posu:{~ to ncnna.i ~t~rnp~r\~tl.H't: air- or
hc-1 $fr° atte:- thB $pp:ic~t~on o} U10 ;•vater--s-.:.:~wbie adn.1~,., 
~ii'.iH f~E3 ttt~3n c~Jl Gt rr:nh··GUl .in th0 tn~~n-£;v,~:-~:n dfr:3ct~-c-:.n 

NGxt 1h~: t{::n<pt1r~:rHy b,(A1.::ied n.2tr{(>W :stdp:s m th;~ 
t~it~·r:c ~v:th an overl~ip stn .. i-:~tu:8 ~~f1~ cc;nne::J~3d to90U10:· 
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f:~bfiC in $~JCh a v·.i:~~i H1fat ihe dO•l{:Y~\:ard ~::hr$c!tor'i ct the 
ovi:2.:":i:ip stilJCtun.:'1 l:, vfrn.:::~!!y :'X)n·I;l~;:,~r·tt -~vitl·'i tht:: dci-.:'l:·n-· 
~~·ard (Ei:(1-cnon ot ~he ,${3C•ntht;y p:,-:-:du~;ts. Nc)tE3. {h~:: 
irse is nc.t tt;Ylitt(': tc such ~ (f:rscfr,):\ ;~~nd t:"1~V :-ni~:V f::t0 ~~ 

u~H:2:~:: tn an:v o:hEH :~:-rf~nqer-rE3nt dt2!pnndi:-iq o:-i .:;t:cf·~ f:~lc• 
tor~. i~S" tf~snlnt: a.n,s ~~pps~ra.r~t:e, 

As ,iEiscrtb~1d abo\l8,: thfr fabdcs pf<KJ;.~cE~d by a proc-
{~:s~ c~f th{~ inv~ni :,,-::.n ha',/0 ~:n ov,~rl~p itn..:,::ti.J:f~ .:~ori8isHnf; 

~:surr: f;\~;h afr p~~:-tr:0::ibHily. FurfhE::rnnr0 .. th~~ proc0~~t can 
inipHtt t::, ~fiG fabrics othef t3,-3:~kn:'). prop,~ni~:~ sue:: .:~t 

t~m:)•· t~y- :::-.~3rfcrr-r:lng {3pp:ot2::h~~r: tn3;:<h1)1?.::t stt~ps Tl::3y 

afsv car: h::::.ve rr:anv o1h~:" gooc:: fQa.H;r·e-$ i.nc!udtn~; dt)l. 
((Rigf; ::~.!Jda~e i0xt1Jn:1::s. ~~.nd tsnlqt.:::J ~ipptJar~int:><::c t~r!~::l :n;:iy 
b,·~ !~:~;h\ot:ab:::: and th{~rnft?H~ can be u:~;:fl\Jl f'.)r a VB.dnJy 
of ~pp::r;a1:ons !n.c.l:..:din9 ~p~xtsv-I~.:~r '.~:Jr;!1 .:~s gott W~8{ 

t~Hln:s wt:-::::·: bE~~-~~b::d: u.n~forrn~<: and b;:i~fnb~tH undt:-r-

as sun1rn~H S':.~iea!•~rs::. I--il1irts. 8i1('! polo s.h:(ts: .:::md othBt 

~u;~d0~, ~~uGh a.~s c~tp:~s. h~i;s ~~n~j ~3kJ~'t~s 
Th{,:;: fHbrlr~ ;:l:tt3 B1~C.G:~d<HV p:<)ducts.- lod~.:din~; 

pr.:)vtd0 v&:y :..~nl.q:J& :n:~t6r~at and prc:-d:Jcls: :nc!t:..:!inq 
ck:-:thi~~ ~~~nd.-. atho{ ck::ihh":9 \11$rn:~ having h'".;O u::~i~tu: 
stdt2n. 

:1~{ tc:,: or:n !>~dt: of tt~n :;~-dp:~ :3nd :r~Htmt:it 8 n~Hln~y for H~t: 
i:::;th~:· sl~j(: :n F~9. 4(A): ii \:viii n:2: E:a,sy k; ptGckicE~ dothe~:; 

h::f•.t:nq Hn nt:t~~: turt:~cH and fin :nrH~r- sud::tc~~ ea.ch cj 
\•\:hfch ::a\'\?, ~ :':i:itf::,?,:tt tM~~:-HC11~d.s:ic frorn 8H{~f:: ·Oth~t 

i;t;~:ncn. a do;Jbl::::--..:¥0v~;n f<8bdt:. :n ;:t :yp:<:~il c?:~::H:2. ~:•tJch 
a:s MJ9t i!-& cotion ff~~:.y b0 ut.nd .:~rs rnateri~11 ic~:- ih~ :ns;a& 
SlHh~~c{: H1~:·t~of {in c:ontfac:t ~vrt~: t~-:~~ s~jn) ;~~:-1~j a vv:at~:

r~~pnJh?:nt rnfft~:t i~1l .:>LKJl as p-c:,!ynt31,~r :n;:l~i t:,:?. used fo:-ttH~ 

u:::;:H1J in H'::E~ o;..:t~:-Kie stui~~~·Gt~ {)t' U1•2: nan·i:w-t strips rnay bi~ 
i:3lH<:XHn1 frnrn ;h::it u~~B\j in tfE::ir instd~~ SlHh:~c~: ·w:tr~ rt:• 

bdity 
Vilhort: i:~.::n:;h r-·:arro:o.:\~ str~p t/{in$.1$t$ ot {:o.:\~o n~1i:'{)':.~{:: 

sirlp~ :-nadiJ of diJk;,n~nt (nateriah> ~J~Gf: ~r:·at:~JE3:d in ~~ 

and fc>rrnk::~ 1he \n$id8 ~H .. n-~a~e Q~ th~ :-~$suitant ~~d:;t~c, 
rnay bE~ ccHc~n fib~:t -..:~hil~~ n):·~tnr:;::li : 0 us~:d ~<H lh~: !01-.:\,•<~=

fla,[t th~:~of rn~1y b{'.: ~~'.1:~tE3r-re:p~s[l(·~;1t p(::;~y~1sJf3r Hbef'. ~n 

(;~~n bs Hcnf~V(}d vt:fy {~ff.~cthi.f~!y. \:Vh:sr}~ ~~ r-~~~rtc~v :striq 
ccn:::ri~.:ts -:.'~f tws.1 ~n;:-H"r-ov• .. i::~:· .slnps ot diHea?.r:t n~&tf~r:~\& <~s 

7 

d:s~<.dbed {~b-cv~~ .. the b(1t!nd&:y b8{\:\~{~;2:n tl'":-E3 tl.-".!'(: rn1:t.E3-· 

na1s n:~y nc~t be G::."tns:~t~~ni ·~v:tt·~ the ff:~ddf~~ Hn$, but !he 
tJDun •:t~:-y i:nn :-nay b<.:1 :3i: :3.ny d~:f~ln~~t:ln pnstt:(~n fr'i t:·':n 
~~Jidf": dfrt:ct~Ot:. 

·ro pFX!uc~ f~ f~bnc ~v:n: an o\~ar:ap :;$.tt'uck::·.~ p~~i~c ... 
ulady- hl~~h fr: buU.-.:iriB~s ~in~j ,':iir p.::HfflE~abit:ty, n::~r:·nv,, 
sin~~s of p,-::~y~1r~than•G Hl?~t n1~y be te-:1'"':9oraruy 1A~rr:~

b:ned :.:iO~E:t ~~n .:~ppropr:,~~te t-:::n.slon fr)Ho·w•E:d by ~~B\~:~n9 

(>~ th9 :Btrip.& ~1nd fl'J:Y:ev~t oi' ~h\~ !&n1pofsry bon(hng to 

~h~~ n:::rto·w 8tdp:; ~~~!!! :·1av<~ ,:~ V"favy ior:-n. :0~H.Jl!l:'\1 tn :;:u90 
ff.':3PS. t'-G~V·/&t1n H:8rn ~~noihe: 9c;cd \c'-f&'/ cf ct:t~ini::g 

t:u gt~ gaps ~~i by pfftGin~.~ nartov.f i;tnpt; v~ p.::Ayur::}tht~ne 
fib~:: ~:nd those of otti~?.t Hb0.'r -:)n,~ :::,n tcp oi ~tnotti:"3f .~,:--

f~b~"!:· ::s.ir:pi~ k~::owHd t;y th::J l\.)rn-:;it~~Jn Gf ;~~ fab:·k~ and n::-· 
r:--Kl\.1~,; of th,:~ t~rr:pon:tty bc~nr:Hnr~ ~;n ~h::::: H~8 :t 1,ND ~vp::3!3 <..-::f 
$.U·.{ps Ma'-fG: d~ff &f,:Jnt '<Nft.;y sha:Pe-s. 

l', fHbdc 1Nilh {ar~JH g::~ps rrn,y :al~3o bl~ prodt:ced .::~t-

t~b6t &n,j thos€: <i i()'.:\'~~J1r:nkagE~ f~b~: appropriatsl~-1: f()l-· 
{ow~3d b)~ ht2at i :-n:~:tt·ni::n:l. Larg~3 ~;t~p~s rn:-ry bt: fGn-ni30 dun 
~o tt:~3 <:frffr:(r0nc~·$ :n tt:~3 '.)0f~r::-::8 cf shtink~tp1$ bt.·!\'.\,•~~1?.n :th0 
hvc 1y}::es (:t strip-$. 

H\1tlly i::~s~tlonHbh$. cc:.tcrh3l l:::.btks or s,::<~onr::;:i~y 
prcd:..itts .. inchJtHng :J0tf~0S; an(i ::nf~t:.r c::ioitrn19 itcrn:~. 

rnay n:~ ,....::-:bt~lnt~d t;y u::~in9 ~l h~~t~;tk: h;~~vin~J -=~r: .::,v.t~d~.1p 
t.:tnJctur::~ cGn:-3i~3t~r:-~~ c,i narrow stdp~; ::l dlff~~:-n:rt: co-lc,rs 

~~~r:ich :·:av0 dlll0f:~n~ C'.>iof:Kl por-tlcns fcrrn~·~d in t::n 

v,;kJth;-\:·:s{:s ~jh"oc1~.::n -:~s :lh.:f~~n~~tiJd tn F\~- 4{.t'-.) <~nd ~B). 
Ftuihi::.:rnnrt. ;:~ t:ibti~~ ~'i/:t~t ncJ,N?:~ functK~nB.1 and 

0~~1er prope:t\%s. 

\/{hi?t·E: ~~ tabr:<; V•iilh ~~n ()VtHifap :~tructt..::-~?- is U!!~(~d to 

for:~~ Ck}!h~;~! nr O!h~~t do·~r:lng ~tH:~~s. th\~ ftUf:(t~'.?.f of n:::.ff-

{:::: pn?:•f~~rabi'y in thi~ ff~ng~ (;ft: (nx:t} to 1500 {tnd.}, ffH)re 

\jt::;liE:.t~jy ln 1h~~ :f~f:~;<~G{ 2 (ind.) ·tu ·~coo (ff:d.\ <~nd ~ft[!! 

b:3C~iUS1'.:! :t rn:~;l lE;ad ·tn p:·ebf{,:)rn:~ suct1 :-::.s a lc\-~<:1: f:::_t::fk 
~;tren,gth .. k.-~\1{3r fH.::1-r:b{~f ot {3fk~::,,.tlvt3 gaps for v::3nHt~Hi:·)n 
dtH3 to .:~n incn~ased n:.Hr:biJf of st:-!ps p~~:r un~t k•ng~f: of 

Tt:~3r~ ~:l.f$ rio :sps,~iHc r~qulr:$:n~nis for !ht: :s(ze :~i 
e-.~ch nar:-c~,• $~ti~\ bt:t .Hx.:sa '.:V:tr·~ & $=urfac-e are-.~ ot Li 
rrn·nS'.. • E X 104 :-n:n:.? <3r~~ 9EffH.:xaH)•' d:3s~n~b!i.::c· lor srn.:3H 
~~nick3;3 ~r:clu(~i11n (:;(:ttH~s ~~nd oii~:E3r ck::tr~~r::~J ite.:ns_ H ~s 

frorn n.::1HC.'1.t\' ~;;ript; wl:h ;:1 I;iJrfaf~~~ ::!:,~;:! of it:f~; lhHn 

; .1 :nrr:\ but .~ f~~bric ct.-n~si·s:rr:g c>f t:aft(?-:\~ str.ip:s :~~rqer 
than 8 x 104 rnrn:? \.VHI h:..'l:3:,2: its 9o~x~ !eaB.~res ~nd h1-.1.~.= 
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f:~bfiC;S., H1,~ugh ihE~ de:sin.~t~[i~ sinp siie v:::.:-~~2:s \'-JHfl the 
flppikf~t~:::;n ci lhf: r-E~:t:uh:~~.:-H f;:~t:-f::c 

Th;~ fa~~)tk::~ tvm1 an ovf~.ri.1:{p ~;tn)ctu re can bt3 apf.)l~{~{j 
(r) ~ ,-~Ide varwty o: <~rHc{G$. f~S d~:$-c.-ribed b$lO\•".: 

Ffrsny, c<:•n~p:·~~tB}y rKJ~l0: t~tKt:!Gth':)~~ with a h:~)f: ::t::· 
psrYrt~f~tion tor ~fO(-:;::t V8nt:tiHior:. to9E'>{h~r t,•·/th i~ t1S:.¥Vr~~:-

bie he~t :nsDf:?.tlon ::HK~ which :~.:-n t:ssh:on.:?.bl~t c;an b0 

:k'.!31 HrKi t~·mj tfH~·0! f::tbr~~~ ;:ln~) sid~: do~f; ior f~.:-~Gn {...Jap~i
n&~:3 quilt\ p~ji~:~-1~.:~. nigt"st1':ln3S:S,~B .. :·-:-tf.?~~\;c\~...:n:~. });;:th· 

rGbE}~~- and p[[kJ\~j,,:;11st::.":~. {-)?lf;i~;t_::~~rly lo:- ftnn:-n~3f UH1c3 C~tfl 

tj;~ p: odU1'X~d. 

ctoth b:~lnk-Jt~;.~ in p~~t~kt:l;:H. ;; i~ •joiJfr;~~btH t\.,."> ·~ii~tJ n.~uro,;v 
.-:strip~: o! ~~oHcn :o\.VE!I r~k>tf: bBcBuse cc:,fr:tc-ff::tti:3 p:od-

c~~;": ;$;~fV9 to Mo\(! s~1H iU1d ;$~~f':d \.Vhll$ rst&:ni:1~-;1 {1 high 
~,•fat~:r par:·ni~fabiiHy. .Soff and .$:~nd iaV,${ 23 i:::; suppod~:rj 
tJ)•' .~s.o:: :tr·:d :;:3nd fl~in9 ~~f1:-~<:)·t ~~:~ .. "..•'lhk~t1 ct::rnpris~::s fl l:3b· 
ric S \~m1 i~n 01-.~~~dap strurU.H(}. 

\:Vi1h $UCh .~ s.miqu~ stn, __ tcture: the• soil ~nd .~&nd t~x ... 
inq ~~fElE~t o~ suGf: ~t i~~t~:k: ~:ch<:xnattc;:iHy· sho~~·n in F\r 
:o rr:~lfnt~t::t1s n~~n·oi.-··.1 gaps beh,ve~:n th(~ nf:.rt,}·w stdps, 
~,-h:c:·-: pro:·-..:(de: cf:anneh3; tor v· .. ,:-:::tfff <fr-2..:nage• as lndic:a~0(~ 
by arr.::w,;s .. ~vht!>:i: f,:~t~:ln~ng p~nldB:3. ln tht: :~tound ~oy&.r: 

!3~:?<:) in f~di:ii~iOt\ V{it:·~ ~1-~H frn.:d~:ptf: raynr E:rt:CB.::"B CO:':·· 

s~st:n~ or :li~H(){_.~./ stnps, ~r:\~ sf)&-G~ c~n 1;,:".g)r~~ :~:& .:~ H[t0.f 

fret: :::.f .£11~ffl.l9· Thu.":~.- t~c:H and ~iand fixin9 sht?t-3~ 22 pr~.-
\•'0:'1!~3 son Bnd .,~;:tn-:J fr'.•)ff: fi,?~t1t:tq c-ui w·r:i~e n:al:~i:~dnl:~g 

fJ~i.~,::~'J Gn thi:s. rnnchanhsrn~ 1~ltJncs i;_.-._:jth an (~·v~3d~ip 
!>~::-ut~~~~u~ cHn sE:rv\~ a~~ ;:t :rn~~sr for varfc:,u~> ::tpp!ii:~;:~t~ens 

"fl;jn.ty.. ifit){lCt; \,ViiJ: i:n ()),/i~d~p ,:-tn.:ct,J:,:~C~{r: b:3 U-3·8!·· 

x~f: art:clE~ t·nad~~ fcofnJv of .:;i.:,~:-~ tOW?3~ .dcfr: strips n~ay ful in pnx~udng nDv~~l ::iqncultDrfll er ~:cnltuHt:fa~ gft30:-:1-
hHV~: S:"):')t:r:= p1xi)l~rns. ~,:c+urjir1ti ;~ l~tf.~}: •~ r:=ff0:..;.Hvt:: 9,~~ps 2"(: hc.,u~~~s :..:-..:-:1~:")h prtJvlG0 9ocst3 --..{t?ntit;:tt~er~ and 5h.::id~ ~~n<~ 

and i~)::ce&si¥9 fl~~xiti::ty Gattstng !he t'abnc to dfr19 to the 
sk:n. h :·nay t~e dH~·;iratJl~3 tr:~1t appropfiatt~ ru~~rrc,r.N f;;np.-;~ 
of .. t1: i:~t!~3nct:~ \·\H)VH:1. k:::ltt1:}(i er r:on-wr)\.'{~n i:~t:•t~~~ 
rricfe fo·n-ity· toHr:ed \<\{l{h .:::. s~:-Qn::?~r n91·v-G th;~:(t th~ tov._{53( .. 

{:}:~ ~l[\:)h!y $1J}!~~~bii~ t,e;{ ~n,2! Ct:itiV~:tK:n o{ C&fif::n ~tgf'i(:tii• 

tur::i1 s;r ho(!ht:it:.H;:d plant~(. 
Ne ~ifficutu;r;;~l <)f ~"1:Jrtictil~utal gr0,~nhotistsB ~::0 

~:vat~t-te y\,•n!ch ~:,:·;~ stntaJJ~e ror t!1i:~ (~t:tt:vat\(:n ct tor •2:~<· 
<~t<:..th t;trlp~; tH3 ~.:s::1-r) :n {:on"lt~ln;:iltc:tn ·~,/:t:·i :he :0~·{0t-elo~f·1 2$ an~p{H, s,~0dllngs of ~~tJ~~h V-fldt•ly kno1fJf! foi~39::; pJBnt~;H~3 
f trips i.n &rJ ali~rn~~t~r:g .arr23n9::1rrit"nt in~ ch&c;f:'3.d ,t)i~~i,~rn b:2'!rJj23n:~r1 i:r.60. yv,~c;;t. df~~,~.;;~8n.~{ tr&6 ;;:n:') c.cncfnri~~-

~)r ~n i.:,Hv~r appropr'i:~ti~ i.-v.:~y~ •. 
Fu:iJtnn·norn. !H3-cklo!h·E~t \.'l:itf·~ n-::ul:lpt~~ hJr:c:~on~; 

tan be pn:JG(tCHC by us.:nq ${~'i8lt:t~ typ~s <l n~3:·row ·s~df)$ 

sc:rb:n9 a.bm~v .c:an bi~ prt.,d~JCB.d t:.y co-rr:binln9 ns:rG\·v 
s:npt n:~;:~d?~ Gf pc,{yn:•;10r fr~P'3~id \'.".,,·Hh thos::: ~)f cntt(~n. 

T;:~ b,~:::k:lc~~"1f:5 cf th{~ :nv&n~i()fl {H·0 pfo\·:HJci3d by 

°','.\.'h:cn g:·()VV ·w.~3(~ in a ~Vl:)l1·V~:?:t:tlf~it•~d: v·ie!!••~::fj,2,di]~j W')V(~ 

fD:'~f:1i~t"1t frt~E3 0~ dlt<:}Gt SDnllf~f;:. .in q,-3~)1:2.r;:~c tonv1:2nt:ona~ 
9r60.::hot~s:n rn;;H6rt~:l& '-''.;!th H good :\)fH scrr:~ni:19 i3f)tkty· 

U:1\ikH tf::t31~, fht: tHbrics \'Vl:h an CVi~dap s:rucn.::-~~ 
can ~,i~r'./E~ t{; pr::y;:ju,ce an ~~tffk:uftura! ~)r f1,~n~c~lhHt~~ 
g:-;30f1h<:X~frB \·~·hk~f; provki::~ an ?3ffE~t:ri:..1~$ s~tad::: v• .. ;-htlt) 
ft·1Hi.nta~n:ng H f;c:i-:x..i v~"3:nt!li~ih->r"1. 

fUtUn9 and S.(~V4~n1~ -:~ t"abrk. ;,,v\th a. ~,p,ec~hl :strucit~:-e a~"'..' :..::.:s n":{:} agncu~{Ltraf and h:Jrtkvftt::·al ~Jn10nt··1ou~,~3s c~t 
1h::; in"..tE~nHon -=-3rn ~)-E.•~~t:r.:b~:tj In d,:3taii b0:o~.-,,: di~S{:dlx~d i:ibov::;. Th·E.•fe !JH(kk::fr~·E.'~J can b,:3 p.ro~)~~cn~) 

;~~:.s::v <~n.d in p.:~r! :cut~:::. tt:o'.:;0 t,)r -:;urntnl8r use can ;0n~ 
SlH~~ cc-Din<:":~~:; ~ind cocn1•:xt:~bi::tt F-'ig\.::ri? 9 i~Ch{:~:-ti:jticai{y 

iHunirH!~~s ;:t to~...,,·~~t-c!nJh l1~<~nk.0t n1;~dn o:f·~at;nc: S \·¥Hf·~ ~:n 

S~c,)n~~y . .a novi~l iK,~lf and s~~n~ ti:.<in9 !::A·H~et tnat h~it: 
hi~1h S~H:i'.~f PHff:10~-ib~li::l E~nd ?3HE;i::fr,t~~:y holt3 ~30il ant! 

::::&nd can bG pP:sduc~-d tron1 <:t t{~t::nc witl": B:n O',-feda.p 
Stt"iJCt:.~~<:~ 

Tt~~ ~~~:iCt• itU{~{! ~)r:d ~1L~;"tlCU[ti..1ral Q1·;09nfious~.s HS 
propos-:.:~d h0:~~in includ~ co-...,·{?:r:::,: tE?nts- ~~no g:·-r~enhoU~it~s 
for prGtn~;t:,?n and c:.~Hl\.:a~ :,x: of s:~,:}d!jnqs ot ric:H Hnd 

.-~o vag,~tabl,~$; tcr itf~:t(~u~tur;;:! p:,)ductic.•ri; cov~:s. i.t:nl:s B/10 
9rfH~t:ho;.~s~)i:: {{X proiecHon ~~~nd cultfvat\on of f$H•2:dht\ir~ 
o! nlht:: p!t3ntt{ indDdfftq toiiH!?,0 ph3nt~~. fi<)>..._{~~t s. g~3(d~~n 
fri:_:i:~s and tnJ\t trG,~s.: 8:nd ,c,.tY~(~~r typ,2:s ~~no slles. uf qrGfit1 • 

fv1ore. ~;p(::~:ffo:-:aH~t ·rt ~s ;-::,.ot~:Bfbt~: to p;-c~:kir~3 a ~~qU i~t:d .. ;s 
£;and thdng sh0$t ~v:th .& sp:~c:~d $1i'UCh .. if$ H\~~t t'f'0"i/Gnts ~1=·-:~e.nhvuss tor $8:=sdfings ct tcH$;~e pi~tnt~ ~~no Ho-·•Nf~rs 

~~s prop0sE~d he:·nln. !n ~:\~. 11.. !::=.tJ:k:s v-..~l:h :~ sp~:c~il sod Hnd s,~tn~i fren-1 nowin9 <::-ut lhi.:r0U:rc:-ugh .. <~nd ~}~:r~.tE::.":: 

wh~l0 :t•av,~n-9 an a:r,::pfs.1pfiat.::} ff:oi~;=ts.ir0 in tf-:.~~ ~~fQUf:d 
Such ~;r,:::l ::{nd -:;an:.-J f::x::r:fJ s:"::e{:t::;; lndu::Je dn:if:·1a~~~ .~"& ... 

rn~xt~r:.:~h~. tt}r buikfng ~:lnti ~3n9:noering \~'.l<JfkS for tfh1 Ct')n, 
s1ructi)n (A reta:~ntng ~vans, h~nnel$=, :o-..~Os, culvert$=,. ff)ij 
.hnk~~., ·~,val{:)f :ii..:ppli8jra~n chflr::nt:-lI~, :~~opn:}< :'~r·id \:".:'H.~tk 

s~rc,und tre<:HtJ::~3nt. c:tht:: (!r~1inH~f~ :"'natE3ri.~·:ds -~:a..rDh a~~ tc:\: 

fC•f ftc,t\.-tH r:-t)~ 8 

Figurs l G ~;cM~1n..,ii~tb:~~~ny: ~:){:Pti~;n~. l":O'I.:\~ a :$1:')i! arid 
sand "f:x::-ig $h0E~t of B; h~t):'t(: \~1!:ih an QVE~d.:~p ;::;tnJ~kH~= 

~t:c:uding :wtin9 {or 9rE-1Bnhousi~ 2.'.~ 
ror :h::~sr~ ;:igr:c:.~~tur;:~l :3nc-i hc~:i:ic:.~!tDr;:il qff~~~ntJDrJS· 

ss in 1>ari:cui~~r,. ·tn~1 usG ot ~i corr:bin~~t:on -:...:t V,tnf::>us n~:r~· 

cnnstr;JcHc~•n <:-i ~xxnpk:~!H!y nnv<:~: ~!9:·icol:t.::Hi ~:tor) hD:·ti· 
i:~uH~:rat fJr-s:~:nhouses ·~~flich f:av~ ·!tf!htsz;:(~t:n~ng ab1;:1y 

fa:~hic•i-E3.btt:. ~,3ppt~E:!.ranc.f: ·~~lth v;:~do•:J:s c:nkxt,. By r-:1H.kk·:r~ 

L::s& O} S~lCh ~>s:,1r "fsaturt!$, it vd:: {~!SC> bl::~ ~~~sy to C(.':°1-" 
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H nB:n'<w,~ s1tlp$= o~ fan appfO~H~:~tE~ sfz·1~ B.nd of an B:p-
prDprla~E~ :'>:..):cH CH ;:ipptnp:-~fll<~ dHl{:)fent C:')1or:~ ;:H~ u~~<~d 
a1 .1:lpproprfa~J<:) r>or-ti\::ns, fF~~~sn\t()t.:s-2:s vs:sfu:! :Jr:(:i(~f v~if~ 

~~t:-:~t)rb ti~ft1 nHki~)ff:ly' tc nr~:nta~n t~ h\-;h ti:n-:pi:ti~turE~ 
'.>~hilG ks:spfng g..::J-Od v;~nw~~t\,Jn, or wh~ch re:tl~ct t~~!ht c~".)n-
sfderably {Q p:'€~'/i~nt the fnsid-E~ l.ernpef~~t:.~~e trorn :·~t~ng 
{~;<c.esshl'-:~hl GrG,~rtho:.f$;8S 1h;~t prc.~vld0- Vi:xious basic in~ 

\·Vi:a r v:.~h :ch f·ia s 0())/::21. 1a shkJ:n~~~t; 1-:J app-:J:~~: anc ::~ ~::Jg0th0: 
~.;,.1ith q?x>d ;,.v,:ttnrproc:,fn0~~~: ;:ir:tj rtli~h air p,:}r:n:::ab:mv t'.) 

Th0. i't,?,,")i~\:'{~~ff d·S pn:-p•SHd M,:}H3ln h~<~:.:.KJ~"3$ -S;)("::fi$ 2"(: 

. 3,hoes. ~)(K)~S. -&l:ppe:·s. s:a:nda-Ls a{v.J <)thH:r ind~)rJr too1 ... 
\-v~:;:~r at; ~\'H:i ,:i~i :...1ar~::nJs ~,~:s;:0~, hx d=~~dy u~~~l 

Fiq~ff,~ ~ ;? sth<:}:·n.~3t:c~dy mw~tral0s ~~ t: :oss :;i~ction 
~")t $nf.Je 25 cc;nfp(!s~ng ~abf!-e '::.) of ths in''iSn~ton .. N~~HV~¾' 

an1ptt:'.. 
Fo:· 1::x:;r,Nf:;~~:· <)ta fabric with ~~~n ov~3tifa~.: .struc1t::H. it 

rr:ay bt: p:-a~~n~~;:i:l to u::~i:2- :l tab:-ic pro~Juct~tJ by a pE)Ct}tt; 

of th~ h~\.,·:2:n~ :o:: in sur.h ;~ ·~~iHY !h::tt !h:2: dow::·ward .-::}lr:2:t• 
i\.:)n ot tht:1: over~~~P .s.tn.Jctt::-;j 'lirft.1~:nv co-fnc:idE3S ~vlth t~1.::lt }O 

s:npt :nay b~~ t.:s~~d ln an~/ ~j<:~::{1P$d dkt:c:~on tj<:~pnndin~; 
•f: H"i:& ~J0.tif~d f.H:S:f)it;r:;~t-1~ 1:2':a1:.tH3B. ~~nd ~:pp:2:ar~~(H>~ 

F:)QtW~iO;t t:;f nQV~j! d0S~ff! an h:9t1 t&$i·•i~on:.~~x~1H1y that :..::.:s 

·~,i,.1as no; ;~~i:l:al·iab:':~ in !ht; p~~~i! G;~:n b\:! ~Hoduc<~d by ~~dn~: 
~1 cc•rnt:natic~1 ot a!~;{?~ nurnt9t of n:s:::T;,1.:v si:-~ps \~:h:<·): 

diHsrtH)t rnate:·ials.. For ir-:stancE~~ fooh~~·::~ar ~\~:tn rn;~~:·w 
ffX~·d }X~;p:::rflet: irn:~h.:dinq \.VatnrptoG!nt)::~t. v·lat::;:r at~· 
:3<.Jrpt~~n and air p{~f(f}:2:f~t-:;ii!y (',:~!n be pr:~xJ.:)ced by us~ng 
doubli:~-~-Nov:::n iabrk: strip::: 1n "..¾hkJ~ tf··:B i:··1f~ld~~ ta}'<:~r to 
t:on1t:. :in cont~~c1 ~~~tf1 u~:o ho(~V ~~~ n'l{:K¾~ ol coHon wt1Hl:} .. ;s 

thi~ ~nV$nt~on. boweve(, sen.i~: to ptodw~e no'/$) perish,., 
~~b:i<~~~ C(JfH:1inHrS· \-~hic:f::: c:~~n pr::Jvkk) ;:ffl Hffi.h.:-nnrr:rn·"":t suil -
~:":.b::~. f(:r ir1(} tr~f1:SP\~n~uk~1 .::~nd t;tor~~g:s ot tfH~st p~r:~;h -

Th~) pBrisftab:~)~; ttcn~q<:~ cGnf~~ffi.Br~i: H~~ prGpos•~~d 

h~r~1t~ [ndt!d~1 al! b('(K~:$. b~~g~; ~nd ~Vb~s :::le:~h;ned {<) 

coni:-?.:n per1sh:~b!Hs :ndudh:~1 pE~fish-~bl8 p·!ant~;. as w~~H 
i:& poris.ri~bt~ toods ::;:Jth as gt:~:ln, ¥£:·:Je~a.bte.G .. fr:Jit-$. 

F:.gt:,·.e 1 ~) Gchef11i~t~t.al:y i::us~ :-al{~s an e~<tu1~pie ,)f a 
tubt~-m~.;::! t~a~1 inr tr~~nsporti~:JK;n '.:'Vh~c~: i~) rna~),~ ::.::f 1:~ pi:!:·
i~;h::tt:il~~s Bi:c,:;:tg:·3 tn~H~3:"!(~l ~}.1ith ~~t~ DVf~:')Hp ;;tru~~t~ff{~ Th{~ 

~1ud; pBrisr1abl0::: :~l•:xaqE! f~'.)ntalr~0r:3 hav:3 gnod 
tunctton.1 .&rid ~t":"i3<·.ts a1 (ie.scritod t~o[i:w{ 

ti) Tf:~ 'f~·tbrk~s tt::fV~ :'.") prodU:'):~ pGrfsf:at~lE':$ ~r~ffl:3 .. 

PDrlln•Q C<)n~aine!·:3- \~•h:ch prE~V,.~r:t !he cc..1r~t-E3nls fF)rn 

tJei.ng ::.:~po~~n~:: to din~:::1 s~ . .n-tkf~hi f~n~) rn;:~h~Hin ~JoGd 
\'.'~$nWH:ior). Tf~t~:~ .. ~hn:~,~ cc,n!;?ti:;:.:3rs ~!r,~ :~:tnhY Sl.~i-ri3 .. 

::::~e fort:·~~ 3~0f.;:{gs i~n-d iran::;pcw~;~:Uon o: v~1get~~b:e.s 
Hn~) (~th~:}f kx:-i:is \-~hicf: reqt:lre 9oett) VEffllHi3.'HC~n ;:~:~:d 
.5h;:{d6c 

(.2} 'fhHy= :~:~n.N?: f(;r ~sasy p:tJ':jl.tCtfon :.:i contak:~~r5 
~•-If·:ith h;:iVi3 hif~h ~';faH3r~HoG!n\:}t~t. light-:3rr::1m~ff1g 
abi::iv ~:rid i::}0i$i:tH0 p.grrn~;xbU:ty ~3$ w:2:.!t HS r::.gM ~3.l:" 

p€~·f1Y:,Ga.b::frt''l an:j th:2:ri31o:·;~ .. tt·1\1~✓ BJ-2! hi~i)ty su~t,::tb1{:j 

·k~: ·~r:.:3 tran$p~>:ta~ to:-'t ot p?~ri8t1:3J)tt:~;. 
{:1) Tht~ u&e of a C(:.-:nb:nHiiQn c)1 v:~:.:~ou~. :·~arr,...)'.'.V 
~>!rip~; <)f d:t~nr~~n~ rnBtt:rjfds and cc•bts Pf~:--tr:~~s ·:h~) 
pu:,..·:h~:;tic,r: af f":.O\•·,.~t r.:of:ta:t~~n:S for th~ fr~:nspc:~:t~i

tion .. pre:s-En'iHt~on or st0L:~9i~ .::)t pen$i·1a.b:(~s "';v~!h 
Dotorft.:: anti fa~h:on;~btt: .i-::pprn~~ranc:1:2.. 

VV':t1·i ::~wch :a s.,::(:,.todu: t::::,=~tlH0: th0~•E:: f,=~bdcr; sx1:v1} fo: 
,~::~sy prodl.:t~Hc~n of (:\)fi:B.lnH:'$ of dlffn t'frnt ~~OlG:s l<)t n:3.S~i 

{4) H ni~ff;~ .... v -&ti:'i_[:,s . .oi ?:.n approyri:~d&~ s.i..?e ~na ::>i ;~!n 
::~pp :·i:)p :i~ l 0 CG1nr {~f :3.ppre:-pr:~tlB i:..·mt::~: <:Xl ! . :·;i-)tor :~ :~:·H 

u::~\~d i:~t .;:~ppr-op rt<:.~(} ponions. It k; pos::~lbl~ ic.- pfo--
1h$ othG( l~~iG{ tc; b~ $:'-q: .. ~;)$$0 to fB~n i$ coat Gd ).,"•,.-'ith $>'n.- (iUC$: S.~;)ntah:G(S '.:\·h:ch rr:~tnt~tin :;:"'.::Od ;,,••'.2:nWatii)n 
t:·1ot:c polytn~~r·t:::-n ~~o:·~~-=-3~n:ng folf: pon:!s ~,;A·~~!~: Bb~inrbiflg f:~i:! 0·md~2nHy tc ~..{:):::p ~t hlgh :!Brr~· 

FH~htv. tt:br~c-.s w•itt: an o\.,·t:r!ap $;t:u::,,:turt: ~;:onl(: to pi.)'f~~t~ff{i or whfr~h n:i-{tf:cl: hgt-H ::,,:on•:~:di:;:/:~t}l·i to pH3·.· 

prodt.:c:~: n:c;;,/Hl pt•dsh~ibl:~s ~;-tOJ~~ige cont~ik:.~~r~.; thB:t pro-- ;,10nt ~he :n~.;~d~2: ternp~~n~du re trorn rising E:xc-~ss:v~·!y 
vldi: at: ,~r:·:...1frtm~n:2mi ~\•:f:il:h is ;,,:-._.-~~H :.:1<~B~·r:.:1rH~d Iron': f:un· .~"& ... 

1\tfht. ·1{·it:::! v~nti(.:stESd .:srid tl':(3r~tor~ $Ult~bl6 for ~he tra,r:s, :f ~:. p,1..-:-.p~r c::)rnb~nati(-:ti ot va.r:t)US. narrow .$~ripB; oi 
pon.at:vn ~~no storB.g~~ of perish~tJli$S. :~n apptop(~~~t9 size ~rKi ~ppropdate dm1~r9nt co[Or$: for 

CD:·~~•nnti-c-~n:~: f:{:~Kit,[:3 :·xx::t3k~:::::s. tor h'i~~t~~nc~\- hav~~ in~~;:~r~cn t1\::3:·~k. Y'.'-~f:lt1'.~. qray f~:-,:diOr t:·anspan:nl. i~: us::~d 
t3i:}en ffsr-::~n;~Hv ~~~(?d fQf t~H~ Vt~ns.pc:rtiHon cl po",Nd~: ~~t .;:{pprc,pri~"{tE3 p0rtionB,: it k~ ba,~ic.;;{Hv po~;~~~b:!o to pro--
and p~i:tlck:) :-na1~r~~~;~~ tndutJ~n~i !~ves,toc}:. fO\;!d. but nc1 ~~f \.il.~C~~ cc;.rr;:;:.:ni:~:~· ~~·f:k~h pg.1;, ... :dH :3.ny tj~'"}SJH]d ~n~sic:0 Hn\,• :.~ 
fc•f ptntS;f:~,3bl&t; ~n:..-:.k~tHn~1 5~:-;ain. '\o:'t39t:.;~3btt:.~>- frt:ii:& .. lis.h .. 
:$h9;N'\sh .:~r:d t~.:>~1",,16r~. h~~:~u;;s~ n<) rr:itter:~~~s hav.~ b;~~::1 :n a 1"..idWo:11x> tt'"iS:S·~. li~UtlC:$· \Vltf: i~n :)',/~:t~.p :S~rU<:'-~l!:';~ 

C1~n b~; ~ppf,:e-ci to & ~:-.:-~je v:::Ji~3i':/ of prodl:c:ts hx:·h~din9 
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fUrk~Jin~3. p{:~tUticns ~ind ct-ia.it (.:> .. 1\~\~fi:19 rn~~t~ri~~h :~:.s \:\:'i~lf 
as b9at:h wn:bf~:HB;~= and ~snt~ ~\1Hh high fa::- pern:•E.1ab·:My 
tc-~ :~n~~ur~~ c~x)ln~~:~B ;:trid c:Grr:fr~r~.,:tblll~f 

S(·:rrH~ ,rK~irnp·!t:{; are 9h,..i:)t: b~3[(~\Vt(J fu:thsr i1h_:~;~r2it~) 

N.~:-rol:-·:/ fabrk: :~tdps 0'€ rnrn wkk~ ':/ile.r~ V-iO',.fG:n ~-.. ,,..Ith 
-~~ :r~bt}On V-!i~.:::tv~nf~ rnach~n::~ \.\Sing 30-<J:::~nie:· (D), 12-JH:~~~ 
n~~:1-n: p<..)l~tn:>J t:l'f yarr; a:3. \.'fl:irp ;:tnt) '.:\H~H. Tf·::n y;::.rn ~:k1n:,~ly 
ot H)& stnp:3 v•i;~t& 80 "..•'ll:xrp tt-1read:~ Hf:(~ 2t3 \'VS1i: :h:-n~d&. 

t~fJC0 $(~ thHi th& ~;i/i(H:1 oi 1he (J\/13:"t~~p ~)~{W{3{~n ·~tlsn: 
"..~oul~3 be 18 rnrn. Th~~ S•:'°!t~~:!t tht.E3 ob~alntx3 1/YHS th<~ft 

provide ra.bdc :n V•lhi~-h thi:J r~f~rr{3~V strip-$ ~\-~~re t:=3ff::pot:~r ... 

~!y t~x:t:~) ·~~ftt:"i ;b;:~ abG:.ii~·~rn~~ntionEKj w;~~tnr~~~ohJb!t~ ;~~dh~~~ 
~;lv~t 

~rJ -th;~ ~'!.-~i(!U1 dfr&c~~on :::,f th;~ nar:-ov .. ~ Btrip::; ~~:1(~ i:":: ·tt-i:3: 

d0'1;-Vn\,;;:,:~rd dlrt:C![f)r: (;f th€: fabric {SQ that ih::~ naHO'# 

stdps {H(:t;Jk{ not hE~ h.HtHKl up} by H pkHf~l:t~/ ef S~3\-~inf$ 

fo'a":GS p~XfaH~t tc H~3¢h i)~f":Gr \:VHh {3 :0-gul-i:3:· sp~:t:~3 cf 4~~: 

Th:Jt. a !abr:c st·in~:!t V{f°c~: an (i'inr:;:ip slrucit:fG t)~ ·UH~ 
~nv&:1~ :(·~n \:"..4~:cJ"1 M:::.ci a ~NldU1 ~")t ~~f) rn:n. D'-'~dap w•idfr~ o~ 

fat~dc sht:et by th,-1 $;~:n:~ rnE~1hod -'.~~. ki E:.<Htnpt~ ·1, Ti'h1Y' 
~'iBfi~ ~-=B~~n \"-~ah a pk!:'fal:°t)~ of se~vtng :in~:s ~urang.Eji:J :n 
F~~rfllie~ !:·>1~.;:i:::h c~hi:rv . .1llh fir: ir·tt~~:-vainf 5 rnrn inl<~rp~)S~~d 

T:"lSl\ a: high ... p:'esswre p;~~ddle dy:i:rlg ~:~OP,~~rakis 
{/-.:~~:} 'lJ~iurj to :.n-1n1':)fS1·2: th0 ~~h{:)~~-t ~n bo:t:nf~ \:\.::~~i::r to di:fr 

k)~v:nf~ a cM!EH encs in shdnk:::.~~B :'~ts :o <l~:v8k~p. f-o:.~ 
k:~·~\IGd b}1 dy~lnq ·th;~ ~-h.:~~:t d&Gp bK:•~~ln \•\:~1h a d~tpBrte 

:.o dy~ by a c.:-)nvw·1t:ona.i dyB:ng prGCf}&S. ThE?: dy~d ;~:.nd 
{~dn\j 'f.~3brl~~ S:fE3<:)t 1::\~13.s :h~ffl ~tubj~~ctn~:: :t-o tr0:rnn"l~~n~ :fer 
~~•lH'8f :and c~:~ H3pt:lten.:::v. 'ffu3 '·A~~x~:eJ .::lnd o:~ t&p~::,~r':: 
ai~0n! us~x~ v~·:~~~: A:~-;aht G:vaiU i-\(3,-~?·10 Errn.:l8:Gn {:)t:p~ 
p::{~d by AS~thi z:,:.::t~:~; G'.·). l.~(~.) :n "t:h<:} fr;rrn of fl~-:': ~3qU:"$·-

t\(;x, [l-)uppH~x~ !Jy $;..;rn~t0n-KJ Ch0n1}~~=~d CG .. Ltd.) <1~ c~~t~ 

::=.;,st. Tf:ts s:::~Lull•:>t~ fof ¼\,•at~:: .::ir;\j oti n:}pt3lli~:".:{ trnBi/n:3nt 
~~l~!G c1pplli~d 1<; ~he f.c1t:ic ~r: ~h~ .. -:ic;v,1:·11l.:~"l<d ;::H:0ct:cn by 
hf~h1 pa~)d~:-~fJ. fc,Howrn::i by 1:jiy:nq :::t i no::c~ :::r~d h~~~H 

t&t}fit p{\){J:,.v:~t. 

Th0 !abflc w=~~~} th<X! 1.Jsw:J tG p-:·o~:kKB t~ ~;~~:neo:~(t a~ 

It ~V;~~~~ d~~tnc.:n&tra1ed th:~tt H11~ t~iirK·~c,~t f1a.d ~f..JOd fi~~l~ 

tun~.-:: indt:dk:~; h:9f; ah" ~:.nn·n.~311t~~Mt ~~·HtHrpn::.ofnE1~~~:. 
r:-~c~isu_.::·vpn::>'>tr·:Gs.s ~~nd wHs 3:~sf":k::n~tb~~ Q-~Ai:: Bn a~t:-a!> 

18 rr:rr: and se~:• . .1ln9 fine intEHV&l of .. ;~1 (ntn "i'i'$.iS fJbtained. :..::.:s 

A p(13{:~~ D~ P,:)t~ ~} .. :n:~:· \~i:::8 prodt.:ct:d frorn lh~; h~~t~i.k: 

bV ,30~;~,A:":.g, T.t1ot:-gfi it V4~:S s~JUry f:.nd the sunHgt1t v-.:.:~s 
Stf:,:=,nf~ en th9 d;~~y D1 t1Jstfr'·:~;, H ~'J..·=~~B· c~~vx~i~t?::j that th::~ f<~b~ 
tk ~:c:0f:ni:}d tt·in ~t~dn tr'.:):1: tf·in ~HJnHqf·:t ~:Hn~~t:v~:fy ;:tn.-r) 

handt:ng touch Ht:d '.;Vas v::~:'/ corntort~~ti:le: de.tY1i:Jt:Stf.:~t ... 
io~1 ·u;at UH:! fabdr v·las v~HY ~~u\:.;3bfa: BS rn;~t~;.:~11: frJr qDH 

N:-3.:"fO',fi l~~brlc stilps ':D :-n:r~ ~'\tide }\H3rE:: \:~'•:>V~Hl V{tt:·: 

a ribt,.on ~,•~<~vlng n~~~c-.t:lri~:l: :J$.tfiq. ;:~$ ~~'<~JP Hnd ):.'fen ... 

cf:rn~~r:sions :s:~ tr•·& tonY:Ot ~··Jt:ti~ ;:::.Had"::~-c; c1tt-t)rr:aHngly to 
a pl,=~t-:::: :riad::.: o1 i;1J(.1dnf:~i:>::.:n~~~ln.:xJ po.lyrnt~r with ;~~r: ovt~r~ 

i:::p }.;,,;id:h .:.."'A ·t 5 :·n:~~ :J~:~nq "!Jin !31:i.rn:~ 1::v;:ttnr·~!ch.:t· .. ~~= adf:t~., 

Attt:r dryin~~- th::~y ~:i..~e:s sEw .. ~n li::Jff~:th~~r ny thi~ s;~:rne 
pftX:\~d:Jr~: ;::s w~ Exa-:r~p~~: ·~ w·::t! .:,.~~\.Yinfi line lf:t?3rval:3 <..")f 

20 ffHY:_ Th:8•n. a :pf::d(He dyeln9 ~pp~:.:-atus y~·a:~ ~Jrr:pk;:,1ed 
tn pi:ttorrn~! hG! v.l:::tf:: -~E~~ltn1<:~n1 ~i.l f:KY\~~ to: difrf:c!t:ti<~n 

tbs Ny•}on fc Btf(p:S ye::t,~,-: wah ~~n Bc~d d':/~ a{ 100..-.C-: i<i~ 
~ow:3d t:y dr):ln9 

J\ sw·nrr:~?r ~:;"..·V•~;:Jl.i3:=' ~y::-:-~> prC'~k:c~d by ~;n~v::-::g ·thl'.:~ 
n~iy.{:;-cJ .. ,:/~tns pt(K.kic-E:d by co~nt)ln~n9 t,"',,~,)n\:'Hnt:<.•na~ type tB:t;r:c :~nd ~~lorn ~ortE~~Jin~)- Bec,~tJse ~)t tt·::H ever lap st:;)¢·" 
pc.i:-.1t~•rtf:: filarr1nnt yarns {:)O[J. 12F. f~hrir~kagt: rai:0 :r~ -~'&"I turt:. thf: :;})n 1{•ia~~ not i;:·3~~n lhfOUf1h tht~ fabr:c. ~:c il. can 
t;olffnf~ ~},,••a1;~f t\)} 1~:nd ts.ophtha!~:i.tB,- 1)Cf~oiyrnertiud pel, 
y!2:st~t1'liarn~nt YBi{ns {3DD, 12F $f1;inkage :-a!e h: t.omng 
\•Vfatnr 1B-=!:!:) ;~~:-1d lnti::i~~(:f:~j ~\i~th i:ach nlh::~r by· u:Wzlng a 
~~fr _!1:~t ~1oz?k}_ Tho y.'.:{tn d~n:;Hy th~:oc,f \'la~; .fi] '•h·~~rp 
th::-n:~d~~ and 2n ~<-:n;t ·~hrE~ads p~~r c.~3ntfrn0tE~f. 

Tf!B :3,trip:; '.:v{~H3 cc,rln\:1t:'!t3d tc H.::~t:h nit-lB;· ~:'3n-::p,:):·.::r • 

i~y ·w:m .1~~ ·~~.,at~r~-sc:~runi,~ Hdh~:.:;:;lv$: ~:Gd s~:.kvn 1.-~•ith ~~ s~~~•, 

b~ },_\~Ofr~ tJi:{1ct:y tlf:;.u to thi~ ~~d~. T[1~ t~it){iC ~lP})G{~rsd 

rn~je~at~~y bulky fand dry b-~c~ws0 o1 the omen3nc;·$ in 
prcK:E;:Ssir:~1 <:f:arac:~~d:f:tlc:) b1~tY-lf:Hn lhi: p:o:iy.:.:~~~tnr i~~nd 
p.::-::!ya:nidt') nb~:}f. H lVKi .;1 ~;uUab[(~ h::::n~Jlj:1p ~ouch and 

Funher:nc-~:~:l:. it h::~d 9c-:~-:->d propr3:·tlt~::: 1:~t:fj w·at~ iH:s;f:i()n::t· 

t~+~~ .. '-'~/:t:1 ~~ :s1np~1,~ ~~9.P~~~~r~~:::c•~ wnti d con1b~n~rtion -o:f th;~ 
yenvw and t:,½:tura~ CS."!~•: o-:- Qff .. v-..:hHe o1 t~H3 poly8st~:r. 
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The stl'ip:~ ~-\:·ei0 knn·:·G($e-d ~n a '.:Vfater-.sctub!s poly~· 
vinyl ~~lcoho: .:,dfiHB-l\,..~) =~~.:-::d the:-~ '..-v<:•und t:p on a fhJGr~ 

(;•P"i:yrne:r~c(.i~h3-(! cynndriCfU i~aH H)t~~th~9 at $'\JCh i~ $p:S(:-d 
a~ to ·::Hoduce fabti-c ~~l:tf-i :~ r.::~q;)~r~:d ~~·id1h and :.-\li:h an 
O\,'t::l~"tp ~v~dth oi' 0 ff~:;:1. 

fittip~~ ~or:-nl:~9 an Gv:~rt::!p str1.:ct:Jf<:") ~}.-·Ith:~ G'l',·~rt:~p ·1.-~;-:dth 
o~ 7 rt:f:: HS :lk:$tr·fu~~cs in P\J ·HJ ',N?~Hs ~:;i:~'-Nt~ tC:"[J(}~ti~sr

~~ ;~l<.:ng 9a:rai:!$i lines BH~n$d ~t intG:V~d$= i:'.:lt 20 rnrn 

t0ctbn of t:·:n ;:~:<!~; ,i :hE~ roH :o Gbtffin i"~tbrlc tcns,wtin9 
ot n;~rrc~w si::-:ps tun~.por:~-:H)l fi:<&,j !~litfi tt:e :;::t:::ov·t:•n-~enc• 
t:GOi:!d \•vat<::,f .~~:G:it~b1<::, a~)t:1:~~;i,.iH 

'\j\.)V-Jn}•·,iard" d::-rn~t~on !:$-S-) ih~~; ~h~:: istr:pfi c:::J;Jid not bt~ 
tDrn~·:x..1 lJP fc.- prC\•·ki~: >rtuJ:i-•l;:~yHr fa,l;,fh·~ ':.f.Jith ~iO Oi/iSd:::p 

Th~) S•fin<::t )~~~~} cDrnp:~1.:-n;:.~ \-v:t:·i c:naf~:B-~~1~~ch nE~ndt':)~ 

puncf,:sd nt;;n--\~'OVBt~ iabri,~ v,.-:hich h.::ltt bl:::en u·s:sd ;~()::-1~
venfr,)n~lfy lof rEABntk)n of :$•:t ~nd s:~nd 

Th,~:se h\~:.) f~tbric-. sh·&et; '!i·te-r~ :;;ubjec1ecl tu :~t 1&~;t. 

':,19~H'8f (fr~cf:d{f~G: at)i.i:iiv. n V:/~°'i.$; Sf~G\'.',i:';: ~!1:~:t fhB :~0:.1 :~.:-:d 
t:and f:x:nq i:h0::n p~<;:;.dt:c"t:-d by the::, pE)(:Ef~:s o1 the::, pP3·SE}n; 
inv0.nt~o:: dlz;d1;:iq~0.d ~~l~3~J~f Wl!h(.-tH (3.i:i•\,\hnfi :h0. s:::,\1 <~:~d 

}-:..:f;![~J th::~ tcnv::Jnt:vna~ nE}t?-s-)IE~~pt.:nch0d non~\1>,.::..._..,;.,•:::n 
!)h~:.Bi aJlD\·V,~d !;1rq,~ arnGLtn!~; <)f $.O!l. f)B.::d ~in ':.f./H!~~r ~<) 

n::;;v,i' B.W~:y v-1jth ~on1e ho~e.s ,:~[(:{Kl~,( :n0:z;a{ :nf~ 1h~:t tl:e 
t:Ht<~f \,~'i3.S fa~lHti to ·~,;/CH~ V'{01L 

~~~~t ~s k~n~~ed ;:v~th (·;c:,nv~~r:tJ<;n.~:: p<)t'l~3S{•2:r i~~t:::ri:::_. v ... ~hi'2':h 'E:){:;:rnpl'2! 6 
S{:H\t0~'.( aho fer i0ini.s;rc::2:TiE~nl H '.:~/;~~~; then i:'nrn~3rtff-) in 

7 r·:1rr~•w:d~h st:-:ps tcnY:1n9 t~n 0v&:~B:P stn..:ci::.~:0 \'.\•th ~~ 

~)V.;?:dap w:dth ti 13 rnrn as nh..:~:r~f~(t:9d in Fi~l i f-.lHfis S(w• .. .-n 
tG{f:!tf:t3r Edon9 pf~ta~h:!: i.io0s aJ:gnB:::i at intE::n,•f~ls o! ~~Q 

r::m::. A!th•wJh ~t Wi3$ V8tV suJ~n/ en th0 filgh~ .,::f th~ tes1 

E~f.at::~ hHat lnsu~aiion fand d,)1 B-t:ri.8ce t::~x1t::·i~ !i:Jgt:!h€:: 

'•iJ • .,;lth ::i hif~h ;:tfa-,pnr:-n?~;:i;t~lltty an~j n-10:stur\~ p\:)ftT~E~abiH~y, 

NHn-G:..:...: f:3brlc strip~~ ?CJ n~:·n ~:,lt(h~ ~\~1~f.B p:·otjtH,,;~:fj 

~v:H~ d t~ip0 ':.~i&av:nt~ ~n¢tt:hin:?: u~~inf~ E.~OD•dvn:{~( ~:t}~:it~~"· .-~o 
rn0nt pc.:Iyt~'.~tBr yarr: and 2SG--deni::~:'. 48--Warn~sn! p•:>:y .. 
B'.3~EH )"flf:1 a~; 1,,:.._:;1rp f~nd \·'f~~ft :·n:;pE~t:t[:..1?::.ly. 

ThG :~hip:~ WB·f0 frntrlE3(S~-d tn a '.:¥f:J$r~:sok:bf9 µofy-
vt.ny! alc:Dho! a\.·fr::n:siv<:~ and ·tf::~n Y:i::J.und Dp Gn :~ (:"·~,di:-·:dr~ · 

a:t swd: a spBed as to ~-rods.K~e a. si1t?:0t with a rGQt.li:-9:d 

\;o,fidth ;;~n~j 1f/:U: :~1n O'..tE:d.:3p width ~)~ 7 rnrn. A ~~fE30~ :h:..~i: 
ebi:Hlt~<~ ~''lH:~; c~rk:.d ar:d 1~ui k: th\;~ ::J~(:~·ctton of th<:i- .~:t:<lt. ()f 

Nani)\·~ f;:lt,rl,:~ !$:~ dp:~ ~i5 ff:fr; \:"..~fr)~: \,\~~.:1~ pro(~uc~:X1 
':.1~Atti :3t t:::.p,:1 f•lGavtn.g rna::.-J::ns us!nf~ .~~O·den:!{~l~. ~2-t~i"i\,a-• 

:~:~ !~iirp anc: ,_:-. .1n:f~ .. r~sp~ctivc:y 
T:·:~~ ~~~rips f-."HfE~ lrnrn~~fi:rt~d :n a ~vaier--so:ubh~: poty.~ 

'i~nyl aic~iK~i .::KJh,::-~~f\.··~~. Hnti ih~~n 'fiound :..~p on a Huor·. 
opoJ)qn~r<·.t~3tet3 cyilndrlci3:i rc-H ff)~;~ttn9 :~t such~~ ·SP8~d 

o;,.•,-~r1ap \~i~:lttl ~i 4 n~in. i\ stH~ .. ~t thus obt;:~k:'.·~d ·NH~; ~tn~d 
~~nd {':t:'t in the dh':::ict\,Jn {)::" thE~ 8)(i~, \)t ihE~ r<;H to ~)bt~~;n 
h~it~ric CGns:stinn G•f n;:Hro-~,i,,; :·;lr!pn t~H!1pGt:.:Hlfy fr>:E;d \~Hh 
th~ ~:bov·i2:•nrenti(:,n~d ~:.,_.'a~{~f·Sf:,lt~b:1~ adh8s%v~"3: 

n":{:} Si'i"H)et \'):';.~S ~;.~J\•vn wiih 8. •:-:onv;2:ntk~n~~~l S:8•t-:·in~~ 

rnac.hln::: ;:ibn~i pafi~:.H0l Hn<::-t} :~d:9n;Ki 1·3t int{:HV;~i.:t~ of 20 
rn~n in ~hG ~,k:-.\•\W;i.--:..'.:~ra~ dfr"&tUon s.c) U1o_t ~f:s s!nps ~>~z,,vtw:d 
n,".)t "t.::<:~ h.:rnf:d up. :n \xd0r tc~ pF)':.r:d::} rnum-~:~~~yt~r 1:~bdc 
wHh a:--: G''.,n~rlHp StfUC'l:tH<~ 

Th,~ t~~~(':f. ~\ltt3 i:i"'t8n ifl:"'":(r.,~f5~(1 ifi n{)t ~~'Bi,~f ~~ B-{Y:'G 

and th::H) ~\'a~~hBd ~n --:vat~}f ·~o dfo:~~1:Jl\1e and rEHT':t.1,.ii~ t:··:e 
;:~t:-nve-,.•:r~~~n:~Dnnt:t B.dh~:!sivt•. Th~~ f;3bfi1j :h:Jt; nbt;:iin~~d 

.~he roll tc ot4fain f:~tHk: c:onsh3ttn~~ oJ n;~~rro~~- str:p$ iern-- toha9e pl?~nt~~ w0:-H <::..:HivatEK~ ~r: a. H wa~ :~\ieatsd th;~i~ 
pc-:i:Hfliy ·fhcnr1 ~~·lth :h0 ;:it:GVi~·nl·:.:~fHk~rw-:') waf0f··Sc~iub:0 -~'&... th1~ 9rt3<~:·JN):.~s.t3 ~\l'a~3 :3.blt:. tc pr:.-:)vl~::i~ a "l::...{:.:~H-~;h;:ldBd~ ·w:.:~)\. 

~~~: fr·t~)u~~tr~:3.1 :s,'.~V;/inH r:1::t.cf·~ifH~ :~k:-nf?, p~u-;3J\0l !ln~:~~ fa!iHn<:~d 
at int{:rv~~ts c:f ~~o n-::rn in {h8 \.icY~~ni,,.w~rtf ,c!:::oct~:::jn ~;o th~~{ 

v\1r-:ti:a1,1;::! E3i1v~ronrnEH1t h:9hly sutt1{bk: tortht3 cumv~uton 
v~ ~oi:~90 plants. The p!&nts gr0'..-~· u~:,O~ci\ ':.:~·:tt··itH}t ,.,,vfth~ 

thE~ strips v-..,;~J;..: id nG~ t~:3 t;Jrf::~d t.:p, :n <:•td0f h) p~"<l'iid~~ ~~~= E:ef..:~n-·1ph2: 7 
n .. :u!:~--l::~\i~3r t~:bnt ':.Vitt1 ~3f1 ()V~:'l·f-!Hp 8tfBCi:lff(~ ~!~; mumr;:3jc:')-d 

N~~tf.0\•V fabdc s1;ip$ ·t2 fftf'{: ~~.:jQ;~ ~-ve:~$ prCA:hJCS(~ 

~,·~Hi :~ 1.:~pH ·~-:/~:avw:,g rnach:na ~~s,ing .50-.de:-::i~3f.: 2.t .. fl[d ... 
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as ~'l-..~tp and v,:8H: P~spB-ct~vely 
Tf~e ~~Hips ·;,•vnn~ l:r~:-nerst::ri fr,i :~ '>~'<3l<:"}f -soh.ibh~ pD:y .. 

vinyl Hk~oh::): 2,tJ~:es~V(3 Hnd then ~\:o~.:nd }.,!p en a nuor-

~~~f .tt) pExiuc:1 ~~ th~.::~t with ,:i : ~qt3lr~xJ 1,.~1kit:··: and ·;,\1ith ~i:n 

(N9rt~~P \~'tdth of f3 rnn\ 
A ~1h0E~~ 1hus ot.)1:::.:n~~~j ~~·a.s :cfrl8d ..:1nd Ct.l'~ in th0 di--

:inf~ n-:fac:i:ln0 abng paraitnJ lln0~~ ~~iiqnE~d at :·G~)~}{:ar :ntHt· 

val!; o;' ~~O rrn·n In ttl;~ ;•do~~·:r· ... v~H•:f di:"Hf)~ to:: ❖O ~h~n UH~ 

::3-tnps ~•·J<>Uk.! not bB ~urn-G:d ~:p. 

1l:~?- fabnc '>"il~:!t~ fr:tHl irn:-n\J:·~ff~~i :n fl()t w~:i!0:- at BCf'·C 
to d~:~:3\)lVt: tf·::B <:'bO\/{?·n~nr:t:c-rH~d B.dhi:~sivE:. Th,$' f;:it,ri~~ 

(1t:$rd .AG~ 7 i O { Asah: (:~lass C(-: : tJl".t) in th~3 fr.:.wni Qt 5'%; 
sotu;i~)n. Tfl~~ iabdc w;~~~t tn~)·o~:kKn~:: in;o th0 fr:)h.Jtfon in 
a t3ov,.ir~\;~ . .:ard dfff~Ctte,n c3 !ht: r:1iJit: .. fa:yi·3t strvctur,~ ;:~nt) 

~ng rrn~cf1fn~= B:1ong parat!ol ffn0s ~dlf~ne-d at t$guk~r ~ntsr~ 
,./ah; ci 20 :·r:~n in tfE?- '\k~}~-'nv ... ·:~rd)\ ~j~n2t;lk">r-~ :S.o :h::n ·t:·':n 

~;~ . .-:t::Hh n:~ff(.tW &.t:\t)S -~un-rHn;~ <)Vt:ri;;,;p-5 ~\li'!11 ~3n ()Vt3fl;;~p 

{/._~fd;h Df 5 n:rn ;:K:~j i;B\:\.·n ~Of~i3~h::::t alon9 parfillnl iinn3 

;~::grmd H! lntorv~ds ot ?O :-n:n 
Tt::':.~ ::~hB•~~~ \~vas thsn t.!$G~j t::~ µro:.:~u(:~ .;~ tut:~~i:~~G i).:~{j 

a~ tScht2tr:,:HlcaHy ~~h.:s~ujt{~d :n ~-:.~~~1- : ~\ -=~nd ih0 !Jag ·~.,.;.:~s 

!)\Jt:•JB~~i0d 10 ::~ t0~;~ for ~h{: t r:.::ns;1nrt:~Hinn ef VE:~fst~1b!1~s 
H ¼Va,:~ ·den--::onsirat,~d th~t! th~ ~)~'t{f V\!'.a,'.~ ~tbh~ to p:-0~1id& H 

vt~·ff2:t$bl~2:s un('!e-r te-$! l:-V•2:r~~ :stor•2:d V-iaho-u1 wiihsrlr:•~i i,:;:
<~ iong p::~1 ~(xj Di -~kn{~ 

\•vn..:n9 iighHy in,:~ rnanfs:G, io:iv~~\,'9d bi drytr:g ai 9(Y:'C :for P()SSff3LE lNDU:::rn:1:i\l fa..PPUC}\T:()f~~s 
·5 n1h~t~tns Hn~) ct.:r:in~~ at : SO,C -fG: 3 n:.lntH:~8 to prcvl~:it.: 2$ 

by rht:- p:·o::t:-s-~:i :.:i thi~ fnv~2:ntton -:~s ~3ho:l.-vn in r·i.~r 1 U-\) 
f~r:~J (8) 'l,~h:c~t c.GnG~s"l:~< oi 12 n1rn-:..~-li~)th nar:-nv,~ ~~:r:p~~ 

Tt .. :8 :abdcs vd~h ~{ sp~Ci~:d .strGCi:t:: 11 PfO(~UC~d t,y ::1,~ 
p:"()CE~~~:~~ ()! ~f1:2: pfe~:r~H)t :nv~~ntic:n ha'..:t h~9h iiir p~~rrnt)::=:.:~ 

t;inty_, Hqht-SC:'G\~ni:-:i?, ::ibW:y ;:ifE) }'-iH:0rprC~•Gin~;s:s. \fj[·ikh 

~::.:-.6 g1?.f':,6r~:t:iy dlff~cu:tt<.• ~:ch.il~Vt.· S-ir:1~Jft~:n~~c-u:3~y. and ~~r,~ 
s;.2:~~/n to1~€:•th~:· a(()n9 pii:aH•~l Hn0~3 angr:~3d :~t :ru;2:t-tal·s ot }O :3:Jso h~~f1fy if~~niQr:ctble. 

1 S :nrn. H t:std ;:~s tT~Htmt::t for cronlfr;g, i~ cHn tGnn dotf·~n=~ 
Tn-~ ~;-r·;~~~t \:t.ja:~ thHn u.-:~ed to Pf('Xh.;1;~-~ l(N~· sho-:aS 1•.):· 

st.wnn1~~r· u~;0 <~~; rnustraled in P-lq, 12. Th~~Y ~-.;·~H <:) fdr:~JB~) 
\•v:tr~ ionventier:;:tt ~ynu:~11::,~ i6::rn11~:-_ v,,•ht<!f~ s}~r-..t~~d Bts(-.-

\~ith CG-rnp!€:~Hly t.::··:ique::~ {'. .. ff~(:t~on~- fr~C:iti:::fa·1:f~ thEJ abil:ty ~o 

pr~3\•'\:X:! n::3 ~~klrl c-t t:·11:3 iN~~:ar~::r f~o:-t; b~:lnq t3XPOS?3d i)i-

f~3{~~iv tc-~ :~unEqf"1t c,r ri::.::~ '!:-...(~"tter '-Nbil;~ ntaint~i!t1i:)9 V·'&ry 
:..::.:s q-::)(sci ven1\l-:~1~c-n and tH$f1\0nabte app.E3ar.ance. 

Tht~ 'Shet13S i;,.~.:GrEJ put GB ·fer !i~Sttnq. Tho;3gf1 :t was 
vs~f)" -5-U!~t)' ~:nd <~(>fiY~nt:cn.~{~ s.:":0£::~ \;>i;:out:::f ha-v0 be.,~n 

'./.:.:Hy ~,U~Hy on tn~~ d.:~:l oi ie-~;;t, ~i ¥~,i~i:'.~ d::::r1:c•nf;h°~n~d th~it 
the tow sho~~s ~~·ilh ;:ln ov~~dHp :,trut~h.fft3 ~h·~ry Gn:nk):t::tbl,~ 

\~~t;f[iiy, :·n{)~ShH~ p~Hrrwab:Hty ~~i.nd ~vate::~qjro~:it::·~1;~s~ and 
ai~,o b~:cau~f~~ ::h0 iHbnc ;_.yi~h H ~::lt~ih~iy rG:19:·~ ::aJ:t:itG ~:-._.-as 

r-oI int;H:~ncn._ !h,E} ~::~tJ:r:cs i:::in br: ~itB~) as :r:atnnal 
tt:r Vt:<rlcti:s c.i(:U11~s, ~~.p~:{ei:::tUy tcir :-.):Jtdoc.~r v\!·oar ~nclu<.fo:g 
sp:.):"t:~wt~fi.r &Uch a.-:~ ~;:c.:if -...~'(~~zr: t.:asf~t,aH unl10-:-n1,: bas.:.:~~ 
bHH :jfit:k$'E3h::-t,:; and "tt::·Dni~{ V{0H:"_ c::tfiltits St.K:tl a:, T--

As •jei~C.r~bEsd pnr ... :(ot:~:-tY: th:9 fab:"~C~~ prGdt~c,:.:sd by· 
1h~-= prc-tnss or- t~t~3 iD\•'\~f:!~Dn_. s~iU; qoc:-d f ~~aH~r::;s and 
tun(::tio-ns. also $Gt'iB• ~s H1:3ttsn~:.: 'for v;~:do:..::.s, c:othing 
itt:-:ns :':...)tf,:Br ~h;:!n cloth~:-!~. n:,rr:nly· t::Kic:k~th\:)~t s-c~i! f~nd 

E:.<a~no~(::,8 .-;s ::~~:<ttd 1txin~~ :sht~•~its. .. a.grici.J[ture:; <:n~:i ~1ottk~i_.dtur~~J ~~r~~~n--
hOtt~e~=, tootv•ie~H~ ~-enshab~e-s :Slofa~~G cc;nt&.:~v~i~: 

N:-::_:fO\-';i t::ibr:c stdps 00 ffif1i '..-~ki~~ Vif:n~) p:odu~~~d b:1:~KJ3 ~::-nbtf:n:as, ~-·~~r:ou-:} k~rHB-: WtHrs-_, ch~tir Cl}\l~::"in~~s. 

~'.1lth .::~ !~3.Pf:. i-.:\1~~.::~vir1~~ rn~3c.hifi~~ :Jt;inq t~OO·d{~:"t:fei-:. ~il)-tii~{- p.::H~t]t\on-~> a.ntJ cun~~::-::t•- Tl~i_18. th{:l'Y H:"C' Ut>otul fot Ht~ t:3>;--

n~ent pc!y~~$:ter y.~1:·n ~n1..~ 25Qrd~1n~0:-, 4BTh~;::.:-n-8n~ p-::Jfy~ ltHDi~1!y ~-vide ,J'ar:s,ty ot prodt.iCt~.;, 
\:)~~lff( yarr-: :3s ·w-~itp Bnd ·~,:eh_ tG·Sl:St3cijvfdt• -~"& ... 

Th•~ str-t~~~,. \•Ver$ lrn:n~rs~~ct in ~~ \•\-!aJ~r-·~-t:;fubtt: p-::)ty, 
c,,,:fnyi a+:.:ohol adhesiv~~ and lh$n t·vi:n.ir"id up er: a. ffi~~•f-
oprJ:iyrni:2r-o:);~tn~i :·~yhnd:h·~:~~l fnll rotat~n9 ::it su:~h ;:t ~~P:'3\:")d 
a~; t<) prc:{k:(:~ ~~ ~;h:2:.::3t 1.,vltl: a rt:quiffK~ width i:<nd 1.•vHh an ·1 ~ A pro:~~\1s.~. iof prc){judng a fabric (S) h::::Yin9 a t)l\J--

ov<:~dap ~'"{:dth ot r; n-::·n. A ~~heE~t :h:J~~ cbt~t!ned was d:ind ~~f :~~my cf nano\:~· strfps (.S~ ~·;) in cvi~dapplng n3h:i.·~~on-~ 

12: 

s:"'tlp -::v:H .. t :·)r~n anothrn·~- t?~3ch B!rip hHvlnq a [ofiq}:J

din.~~ stdG p,Jrfo.,;: ts\1Srf~~pptn-9 ~\1ith ~ }()n:;;1iti . .!dln.~~ 
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i:;--:tGrt:cnn~ci\~C'.~ \.V~th or~:e ~~nothef to pft--::v:idt: ~{fabr~c~ 

t:ut ~'lt'iich i';~b:'\c is t•f'()Vtd$-::i '.:~f:th openin9::;- t-~hvei~n 
lh~: :°{:)fip~~c·Hill::. ~)\{Gtlappln9 k~nq:tutjinat :t~[d:~ pGr· 

tK'>n$-C>f ~1:~iGh PHfr° ::i i~C:~jac\~nt ~~trip:;._ ~n ~:-..-•hich pre)(> 
$:~.3 ~~ 

Cl) .& pfut~dtti of :~~~n\1:-,.-\: s1nps iSi .. 7) i~te ~~r~ 

:-an9~3",:j jn ov~3r:~pptn9 r·ei~tis.~n$=l:ip v•~.rl~h on0 ~n-
c1h&r :~v th~H -=~~:ch ::;.idp has;~ tong.itudinal s~dt: 

when2:~n 1he {ate:-a\ cuH~ng is c~uried vu1 ~t regi~:>n$= 
(i ·tf::'3 f~B\p~: spaD<~d flpart frcrn onf~ ~~n<:-th~~:- s:.Kh 
tni~~ a {f:.b:r~t pif:X)~: k; ot.•tatn~:t3 ',N[1~ci~: .. '.~ft~i:' rernov::;{~ 
<itha ~df·H~sl\10: ha~~ l<~rg~ r:utnbet ~~t n~{row stt:ps 
to:rriin9 ~~n nv0:-!ap~~inq strurt:..~~12! ~tn~j ronnB-c~t~:ti tc~-

p,xtion o\.:-r~r:app:ng \ .. .;:ith {~ }tXtf~lh.::dina~ s.i-d-::} por~ :.o 'i 0.. A pro:~*~•S \~tc:::sJr:::Jing to ~iny pn~c~~dinq cLaiffi: ·1;,t1 :'1~)r0~-

tK~n ot an ai)j;:~c:i::-nt ~tt:~p; 
(2) {3&cJ·: str:p is te:--npGr:~dly s~•~ur~d. cne tc iht: 
next by ~~dh0~:d:'.ll:? b0t}•;.:H~~n ::,r•/i:'dappfft~; s:kk~ 
p:::,:ti,-:•n~; ci ~3;xcJi p;:ifr of a~~j;:ic:3nt s:r:ps. 

~•\'..!th on~~ W'K>H":~3r to ptov:dn ~~ iab:\c: ~~nt! 

(4) th0 <Fih~~HlVi'~ t,~3~V/0~?n tr;~-~ ;)ih•~dHppi:~n for:• 

.gH~Jdtn~: :~icJo po~tic~ns ot G-=~t~1 p~::: o! adi~:cG-nt 

In th~j '-~"::~[dfr< ot :h~~ nHtrO\~~ strips it s01~1c:\jd in :h0 
,·an~)U Oi ·i ~·2DO r:1n--~ 

in S(~veral ~ype& ,,:,:t n~:r-t.:\:v s.tdp f9. ·:G\ each 1v·:-::e 
t;t-3in9 ::-J; i~i. dl1k:r·rn1t P.3SpHcfr·l0 rn:~(ttH~;~i.i: <~n:;: ~lS<)d in 
larf}i3 nt3:r~bi:rs to tc,nn <H~ c:,.·vt3dappi-r~n ~~i:ru1~~:Jf~~ 

rnr:ps ls r:.:]-fnov~~l3 f(:• p:rGvidH Gp.Hninqs tf··:Gr::~b;-::,. 1 :t l', proc:i:2.:,.:3 ;:~tcording to clain~ 11. '.Nh~::<:}l:':: ~):if~::f:-n: 
i.w-2::nn 2"(: :\?.Sp~ctivt: ({':;:ll$ti::d$i Mavi:'Wl f~:sp0c.thl8 h1?.(H :3hdn~--

:2~ l·\ ptuc:n:")B a{:con..'i:nf~ to da~rn 1 _, ¥•if;~3r1:2ln ~-;;rips. i3;~~<:~t 

c.~:rryfn9 ad:f~o:;iv0 arl!' :'8Df~ivtd, ~:: ovt:rt;:lpph~~l rt:• 
tat\(:nship ·#m··i QfiG .:~r:o1h~•t, t:y ~ t;~:k.G--up ro~lGr BJK'! 
~~~ln :~~d thrc~u~;ti H i:ir~fh~n 2}lJ:ilfC:tD :30 ;:~$: ln a~~~ :v;:~~i3 H~f: 2$ 

:;tdt~~&:vG: .::"tnC .setur:2: t:3-rr:po:·ariiy t:ach str:p. cn0. to 

the n12:xt 

pin~~ :Sidt) b)f s::di~• r::~lafo.:,n with Gne anc>~t·;:~·:·: 
{b) th~~ ~ftt~ps( frnp:-ngnHl<:xl \11,ll:h an fldh~)~fiVH. 

(c) th·e cv0dapp~r:~ stdp:s ::tr0 k:tr<':dv,>0.t3 ~.i: .. :1:J,?-:· 

in t~fiJrov .. ~ &~fi ps rn ade i::i a fit: PJLJ 3 st ruc1 t~ f ~1 c~".Jrnpr{s .. 
:ng rnl:<n~j yarn~; ::~ctur::-:nf~ frL~nrs havfr:q H hi~l1 
-5ht~r:~~~3~~f: ~::.:-~i:Fo:· co;Y:po:~itf: Yi~•-:1:S c.-c~rr.prisin9 t"il:1h 
shdnk~t9i~ v~::ns :ind l(f'.,·\:' shdnkfiff2! Y~i(t:~- ~~(€: u::~~~d. 

~f<Xn ilb&r n1~i~nly i.xo-..1l12:·::\f~ the 1Jppo~ite i:,vii~iC~~ 

:her~K~f. 

:..::.:s ·1 s. A prf)C·:e-S-s: Hccordtng tt; c:.afrn i ~~·: w·f·H3:l'~3~n i\br~3:~ pr-:::.---
(d) U:13 ~~rip~-; ari:2. c~1rd13d H:H)t~~~h -~~:•.:: tirin9 sta· 
ticn 

4. A ;::roc:~:s~3 ;:~ccordinq to d:3:n--1 ~? <H <~t;:n:-n ~3. '>'ltH~:-nir: 
at th0 ::fr',li.n9 st&tion. tJoi: afr ls i::H:·0tt6<:~ at i:f:G ov~r A .·~o 
t,oplng ~J;ipi::, 

;,~i:.::Hnf{ : <~::}pGctivE~ cppe?>H<~ m.Jrtaci3-s of !h-E: ~~tr:p::~ 
hHV1'.1(hHGt~ni respt:ct~v,:1 sf::fnk.~:gi:$ rai~~ an~: us{~d. 

1 S. /?-\ ~1t,x:~:~;:; a~~cort)~n~{ tn any pr:31~0ding Glakn. w~10r:3., 
:n ~gv,~ri:~ f t\1pns <)I n.~rr<)~'\:' sirtp: 1"$.&tM 1VPG bt::n9 :::~f 
ii <:HU0fiH)t C{)k):, \~He ;..\SEid ~o k~r:-n {:in 0'..1e:·!a:p~>lng 
~;~ruc:t:rn. 

l:s o:rncl~xj tD·ovHr:~~p~>in~~ ~:trip rn::r~~:t•i;~1 ·t~~~:1~n up on 17.. A prGc~ss- ~tGtord~nq lo ~tn)l pn~c!Kiinn t iairn; -~,f:""::nn:~~ 
itH, t<:ki:,- up rc:fo.1r .-;s :n .::.{ tarf~E3 n urn0E3t cf r:arfO\.V- st:)ps. ·wtH~ ;;:i ~v.:t~~:r-.- (:::r 

6~ i\- ::=::·n.,·>·~.::.:: ~~c:~o_--d~n~~ .~o ~iny pn:-cE~d;n~-; d~i~~n: in 
i{y:":k:h tf:t3 .::u:kil{:ofi~3! :~tf:.p cl cu:Uinq tfl~:'l st:·:ps :!:~~{<X· 

a: E~ i~l:t whH0 :th~} n:~i~nnaf ~s taken t.:p by :hE} l1:lk~2- ~~f 

t:p rc1 l!t?-r ;:~nd b c.ut :r~ ~~ dln-~Gtlon akw~n tj:ie ::!:dt; of 

(:H.,,n~peHencv ~::-B u:~0d to lonr: .:~n vv$r~&pping 
~,tfJ:.:c·h:r~), 

1. Vs:rt"BJ1ren ?:lJr Hefsie::un-g von Stc;ff {SJ n1:t e:n$r i-\n-
.t::ihl s(hrnak:)i L;:ffn~~:t~)r: ~Si: .. :;:) fr~ f~ln:indi·~:· nbf~d:~p~ 
pot:d9tY~ VQrhjHnfo:.. \.vob-~3~ j~sd~ L~11YiE3fo~Y e~ri~sn 
L~~nqssi:f~ot:B:b.schnin auhvE}i~~t. dnr d-~~n L:~n~~s::;;:;":l•~ 
-~l=":f1~::.b~;t:hnfU df:r- bH·t~achb;:3r~~n La.n .. :Hlle fib<~il~~ppt, 
d~e Lani(~twn rnif;~~h{u:e:er lti Stan verbun.:J9n ~;:nd. 
d0f Sh)ft jedC•,)h ~n:t {jm·lUfVJEin Z\\1($=Ch•~n d~:n ~--nl~ 
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St}(•~chsnde:n l~bSti~ipp~:ndl2ff'! L.i~r:9:;;;3{~\ten.8:b~~cht: :t ~ 
t~n /~dE:s r-1faats be:-~acht.;art$t' L:::.:-n~~!Je:·~ ver~~=hen 

;:-1; e:ns Ant:~hf schn1fal-Gt L~~:fn~Hen (~\~.,-:,} ~ri ek1~· 
andBr fab<:~dappHnde:r: \ 1t.::rf:i~.ltni~;; ::~ng~~~)tdr~<:~•i 

t~1n:~bschniu auf1~lnlst: ciBr d0f'1 l,:~nqssei~nn~~t--
~chntH dG:r bt:na.(·.hb~:-ti3n L~iYiGH~ tH;>~dappt: 
(2) jt?dt~ Lan:E}Hit r~it:f: ~~n die~ n~~ctt~t~: durcti :.o 
~{h~b~:!D11 :t:l•}isc~!{~n dBn l1b~~dapp~;tK~E::o SnH0n• 
ab:~cr:n~tLt:n j&di~:~ P:::ars t>:sn~~c:":bB:·~Gr L~r:1~: • 
[iJn lt?[;>.'.)·1.:!:H~~ i)f_~t t:-~~tiqt ¥:/ff~-:i-: 

t~~) {~~t: t.an~oli~3n ,-1~:u,:}rh;~n rnlh~i:::andt~r V1~rb:.ff:• 

a.. \/ts"tahr;~r: r-:ach Anspruct': 7 .. \:'i:'Obt:: ,:Ji(3 Li~rnsii~~:t 9::3 ... 
S{~h:·~it!~:n w~rd12:~\ V'.,•'B(fff da~ ~-~atE.H'ial ;,_.,•on ci12:.:- i·\tJ~,., 

:-'iahrnnrc-:-Hi2 auf9f:fKXnn:Effl ·1:-~firtj und ln f:i~<~: Rich~ 
n.:nf~ ~ntl~::t:n (!~n J\:::..tl~;i:~ .~~i(~t Au.;r:ahtnE3tOlk3 f;{3 ... 
~chnitt~:n ;\:ird. 

£( \ft:tah:~n n~~,"Jh ~:nt1r~--: dsr· Anspn.k:MB B b~~; B. v,t(Jb{~i 

d~~~,; ~;=tiiliche Schn~?!~dE:n in Bnr:::ich0n d~3r vone:nan ... 
de.r Q>~ife.nr:hJn L~:-t"r:'"~U~f"i t::ic:!9t $0 dan 0~r: $~of~ 
~,tile}:. t?rhaii~n >-~ird, d~~& ntK:h tft::~ Ern1ecnt:nf~ dr~:s 
K{~:bstc~H:3 ~~tn~: grc-fk:• An1:;;·:h~ :>d~:-na~s::}f Larnn~h~n 
&ufv4,~i:~t ::he ~in& Ob'"~riap::-:8nct~ St:•:Jktur btldGn .u::d 
:-nlt!~~nandEH v·u;tundi:2n ~~in~): wobt~l in 8f~l:i:.E1nr:c1·1• 

u.:nfi -:J<:}f schn:aJ:-3n l.aint:ii.Bn ()Htlt:r1f}~$n t:rh~il.t:·3n 

L§.npss~~iter~~1t'-s.cnn·it.t.9n j~de.s Pas:J~ b9nac~1~ c.:--:e, wot,~.: d:9 Bu1\t& ,:je:{ s.cf:n~)l&n Lo/·::19H9r~ i;Y: 8&L 

b;1nH:· L~trn0::~x; 0rni.:~rnt ~vfr,:j< ·~·vn~)uu~h i:3:3z~,;}: · rnkh 'inn 1 b~s .2n:J :·ntr: H;Js~~~::.:•.d3hH ·w~E) 

sc:.,:on ()ffntff19;~f': 1'.~nt~;~~.f~en 2"(: 

jt:dt: Lffff:~~H•~: ~~in(:- an die n8thst~~- /Hlhve::·:9 be~H-· 
~31 tgt :.~vlr d 

(~\l (~lnH ,-,.\n.i\~ihl v,)n L;;:in1e:'iE}n in ::~in=~~:·~de: s.e:t-. 
::ch frtJHr:.~lp:p0n~)(:):-n V~:!rt,i3f~ni~1: Bt:n~~o.rdno~ 

(b) dw L;3:rn:~Uen n-::1t i<.:et;stvtr ~n1p:·i~tri~ert vwJr~ :..::.:s 

drn1 
(i:) d:e Ube:i~1ppi:snd1'.1n L3ff~~t.on ur:~i:~r Span~ 
nt:n~; ?u tfn~•:· .t\trfr:ah:·n~~rol!~J f~f~tOnrt \1:.112::·d~n~ 

da~~ !~~be, ~c'.:-pfn>r<1.J..Jn L::~fn,-:'l::i~r::n::~t~3ri::!t gf::·:chi{H 
i::vird;1jas :~:Jf der Awh:~ihrntH"oH~ a;..:t~Janon1rn~~n 

6~ Ved.:~hren nach 0:n$n: d~r vorst,eh:::nd•~n Anspdl-
:~h::t ·wcb~!:i d:~r .lUI;:·3tl!icft~3 SchnU tj<~·S· s::~jt[lch0:-·: 
Trenn .. ~n~; (-lt:r li~ff~t:ll{u1 fn;c,:n1. ~~'O:~i:Jrch sioHstt1k .. 

kH b~H<.:::itfSi3$t~:m wHtdm~ 

1, Vsrftihr6P ,~;,\Ci) ,f>,r,r,,~ruch (i, \s:\-:ib01 (;:(; u,11·,o:!9,1 \IN 

d!?:r E::·~H~::-nl:ng :..iE:~i Ktabst<.•H:s: gE:~chn:ur~n ·~~IE~fdE~n. 

14 

i 1. \/::3rt~nrun n:;a:J~ ::3ln•~rn d~~r vr.;tstet1~~nd,jr: ~t\nspi:t~~ 
C~!i3, ·~\}G{J\~i VEH ·SCht::~~j<~nG }\l"tt~n 'SC•f·in~~~l·EH Latr:~}Ht~n 

;j~.n .::{fl.CJ$:rt~n :'.Aateri.&~ :~A ... In ~3fCiiJ~r Z~:J-1:i 1t1r (i~e B:: .. 
dun9 dt.::: fib:;1d:~pp.Hndm~ ~3:r:.~kti.:r 'l0f\'.-;,·~~nd?3t 1..~-li~:·. 

un~8:sc:.,::.8ij::¢:f~e fV':t:i0rlaH~:1 rn:t entsprtr.h1"3nd9n 
'•./Ont~ln&.nd€:~ V~f$Chh~:d~~1~(:.f1 ".JVjrtn(~St:h{Utr:ptunqs•" 
ral,:}f: v.:~r:.~·-..mndni ·w~EJ&r:. 

13. V~1rifar:r0n n~,ch E:'.~nmri dnr \•'<)t:>l0:"1nr:drn·-: Ant3pfli-· 
,~:.,:e., ~~·c.-t:•~11 :S<~hrn;~l·~ L:~rn~H~n at:s fHsti~;8r Si:ru~4i.H 

¥i~r:.1~,,;t;.ndet ~\'E:•EJ(~n. di~ 90ff::isd·:~i:3 Garne t~rniasSi~gL 
t)~0 F;~~~~::~tn n1H ~itark:::.::· S:chri.:rr:pJufr~?, :.~n~)/cdHt· VtY.-

bund~~tfi6 i:~ins::::~·1H913on. -ct·:e stark. ~.ct1run1.r:.·Joncte 

(J·:;J, ~~t)t,;2:~ schrn:~Je f.:lsn~j0 L~u11e.::en '..1e:·\'\~~~t:di~1 
:.~~3rd?3n, b0: dnnEHl di~: Fr:t.-:;.B( din hat:pts~·3~~hl:c:"t 13\ .. 

vt::schii:~foxi if~t: di~~ h:3.:Jp;is;k:fillch d:~~ ent~J:·39::~ng~~~ 
-~)~~ttiB: (}be,tti&c~~Q tJ~~r L .. ?/YiO:ik} bHd~~t 

'i 6 .. \(0dahrrn·: nach i-\nspn.:c::": : 4: -'1:~/e::b~,::~ r·~~s0:·n, d:E) dl~3 
E3nt$;pn:;rtH:'l:~d~:'ln <~rr-tf;e')U~3nfro~;<~t/:tf3n :)bf~rt:~~:..~hnn 
d<:~r L~ur:ellE~n bild~n, ~r::t ~J:nt.s.pr.::~c.t;~ndsn tJr:t~~: ... 
S· .. J·::u.J::..:..ht .. ) s,~~hflJrripl~J:-,:~·~:3r::!1l"~n vnr~\~f:{H)f:t v .. ~~~:·• 

1£., V:~dahrBn nach :~~n::~rn {Ji.:~r 'iers•li2.h~)ntJ.::x: f\ni:pn)~ 
c~1~ .. ~~~~::b~:: ,~~or~t.fil~~dt:n\s Art~sn .$C:hn~al~3r La;Y:(3il~sn 
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~~tn.~Kt:J{ ein~~ ~)fQGi;; Zahl ~Vfa$:&$:'°" Cd·~£ o:~b~~ve:sen-
:j.:::'1t sc:-~nr~l~H L~~tr::Gaf~n \{{:~f\:'',:'H:-id1:!t '.,\''if.lj 

p[:J~;i~uts. t-ancls3 &t:oite.s {Si .7) b\ dlspos.tiion rela~:~ 
ve .:..~E: cY1~Vt~i.uch0:-n.;::nt fsnki? i~llt~st d:~iq, .. H~} ban..::it~ :.o 
c:on~pnrtHnt ut:~3 ~xuri~~ :ai6nilB lcn~fttKHnah~ ch~:• 

:-rn.:i:t~nni·3rnoni: {~r::rt: t:g{t3 tJi~ t.:~~{on .:~t ~ct:tnl: t::: t~s~:u .. 
fn:~::$ (:e h~$U :Sti1r:t potffV~.J ::Jot.:\•'~3ri:ure& sB~)arant i:t 

k:!8 p;.-:~fh{:!B i:~rt::~:fi.l::~ts :ong:tudin~~h:Jt~ F3Spt?t.::fr.10~1 d::~ 
:..-:.t:.:lqtu3 p::~fr{~d~: b;:i::r}i:}$ ~id~:~c~:nt\'2tf, q;.:: !>0 ct:~s1-..,.~:lU· 

ch%rH. p:oce.c::,i $·9~on :eq:..~~.! : 

~uivar:t ~Jtl$ diSPO$i{ff_)t: F2:k~:-~iVi.'( d(~ C.h(~Vai..\(:h8.
~r:0f1; 0r:tro t3~h:"!S: i::fun::; ;;~~q.on lE~i!i:2 q~}G ch;:E~u::; 
~)H:K~t· cnn~pcr~t? u-n0 p~::t:t :,:itOr~(!B ~cn,gHur)in~:
te r-!·H~v~:uch8.ni t.:ne: parti9 l~i~rai-•2: [(':ngiiu..:J:nale 
}'.Jlunt: b;:~nf}t~ a~)j;:~Gnnt~:. 

t:.:n iJ:l k<e lf:rnp::->:;~in1n::~~i t.h~)qu~ band.6 .i~ l~ 
~-uivanti] faU :r:oy(1:n cfun w·Jhi~::~\1 dis:p(:-s~ ~~nt1:e 
tJ~:}S pf~{!h~s ·1a10raI0& ~30 ch~lqiJ<~ pi1ffn dn t~ar:~ 

d8-5 ;~-djiiC'8r~ !G$ qui $1~ tJ'h~V~:ur.:ht•ni. 
:_::;n te-f:E~ n1t:HK-:Hei·n~~r:~ l-E3S b.;~ndes ct·un•.s: n-ia.- }O 

(4) ~:X"l <~ltrnifH~ ['gtjhf~~;lf ~tH~~H~ ~?.nlB~ lt3B pBlti??.B 

iaf0r~3!,~s k::ngltudinHl~::: d~ ('.f":~~qu~ pa~rt: :1t: 
bf:.nde& a(l~~tcsr::t.E}S qui si:; chif;-1.:~uctient. do h1-- :..::.:s 

fGn ~~ n-10-n:a~1-EH di::.::; o~}Yenur~}~~ 13nt~0 i:;nn~3. 

t~andn:, .. p~xtant '.~hHtur:E; ~::0 1'a:::h6:;H,. ~s:Gnt t{;};:u:3~~ 
p;~r un r-ov[0H_u rer.Gpt&:.;r :s.u:,._1:ant :..in1'1: di::;.pcsi~i,Jn r~A -·~o 
l.~rt:v::] tl::l ch::ivaucnerrwnt Hnt:·~ eHi~S ot &on{ tran:s--

(a) o:: d~;pos~ p1ur3:in:..i:~:; b;:~nd11s ·8:..i•iv<}nt un~~ 
d!~pos:t:on ns;1~~tiv•a d.~ che\t,;_~uch::ur:€~nt c:·{)!e :~ 
cbtf: ontf1~ f:HE"~B .. 

pr~~c~dHnt.::~f~. s~.lon i~iqt.:EJ on ex{1ci)t.::: rc;p-s§rahon 
s.i..:pp;;irnB-nt~¾~rt: conslst::l.:tt h (}8:t;OU:Pe.r tes bandes 
:~iHfralr~;nrn·1t tit~ f,~iq1.:w: a i<xHn::· dt?·3 rno:-c~;~~:..t< GS 
:i:3!3U, 

7. PrGG\~dt? •S~~kJ:n l::i r::r:..::3n-dk::a1 ion t\ B{~:on :~xf.::0l [n3 
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Description 

[0001] The present invention relates to a warp or weft 

knitted fabric, in particular but not exclusively, a knitted 

fabric suitable for making garments. 

[0002] Fabrics for garments are commonly knitted us

ing thermoplastics yarns such as polyamide or polyes

ters. The fabric may be knitted using either warp knitting 

or weft knitting techniques. 

[0003] Once knitted, it is common for the fabric to be 

heat set in order to give the fabric stable dimensions 

and/or shape. Heat setting is achieved by stretching the 

fabric to the required dimension/shape and raising the 

temperature of the fabric to the setting temperature of 

the yarn whereat a permanent change is induced, viz. 

a new memory position is introduced into the yarn and 

it loses some of its stretch recovery capabilities and usu-

ally becomes relatively stiff. The fabric therefore there

after retains the dimension/shape to which it was 

stretched during the heat setting process. 

[0004] Accordingly, once the fabric has been heat set, 

it tends to lose its soft feel and handle qualities. 

[0005] A general aim of the present invention is to pro

vide a knitted fabric which is knitted using thermoplas-

yarn such as a polyamide or polyester. The heat fusible 

yarn is fusible at a temperature below the heat setting 

temperature of the thermoplastics yarn; the difference 

in these temperatures being dependent on the fibre type 

5 and the method of heating to effect fusing. 

[0010] Various aspects of the present invention are 

hereinafter described, with reference to the accompa

nying drawings, in which:-

10 Figure 1 is a schematic stitch diagram of part of a 

weft knitted fabric according to a first embodiment 

of the present invention shown in a stretched con

dition prior to a setting operation; 

Figure 2 is a schematic stitch diagram of the weft 

15 knitted fabric of Figure 1 after a setting operation; 

Figure 3 is a schematic stitch diagram similar to Fig

ure 2 showing a weft knitted fabric according to a 

second embodiment of the present invention. 

20 [0011] A weft knitted fabric 1 0 according to a first em

bodiment of the present invention is illustrated in Figures 

1 and 2. The fabric 1 0 includes a plurality of courses C 

each of which is knit using at least two yarn ends, viz. a 

tics yarns as ground yarns and which is dimensionally 25 

stable without fully heat setting of the ground yarns. 

ground yarn 12 and a heat fusible yarn 14 which serves 

the function of providing the fabric with desired dimen

sions and/or shape after a heat treatment. 

[0006] According to one aspect of the present inven-

tion there is provided a knitted fabric comprising a plu

rality of knitted stitches which are interconnected to de-

fine a plurality of courses and wales, the knitted stitches 30 

[0012] The ground yarn 12 provides the body to the 

fabric and is preferably a thermoplastic yarn such as a 

polyamide or a polyester. The weight of the ground yarn 

is preferably in the range of 10-200 dtex, more prefera

bly in the range of 60 to 80 dtex. being formed from a heat fusible yarn, with at least some 

of said stitches being formed from said heat fusible yarn 

plated with a ground yarn, the heat fusible yarn being 

fused together at points of contact on adjacent stitches 

in order to give the fabric a desired dimensional stability 

and shape. 

[0007] According to another aspect of the invention 

there is provided a process for setting the coursewise 

[0013] The heat fusible yarn is formed from a thermo

plastics material which at a predetermined fusible tem

perature will fuse with itself at points of contact of the 

35 heat fusible yarn. 

[0014] The weight of the fusible yarn is preferably in 

the range of 1 Oto 160 dtex, more preferably in the range 

of 20 to 50 dtex. 

and walewise dimensions and/or three dimensional 

shape of a fabric, the process including the steps of knit- 40 

ting a fabric so as to comprise a plurality of knitted stitch-

[0015] In this specification, the term 'fusible' is used 

to denote the condition where the yarn is able to bond 

to itself by the application of heat whilst retaining its in-

es which are interconnected to define a plurality of 

courses and wales, the knitted stitches being formed 

from a heat fusible yarn with at least some of said stitch-

es being formed from heat fusible yarn plated with a 45 

ground yarn having a setting temperature greater than 

tegrity as a yarn; in other words the fusible temperature 

of the yarn is the temperature at or above which it be

comes sufficiently tactile for it to bond or weld to itself 

but is below the temperature at which the yarn fully 

melts. For example, the 'sticking point' of elastomeric 

the fusing temperature at which the heat fusible yarn be

come fusible, stretching the fabric on a former to stretch 

the fabric to desired coursewise and walewise dimen

sions and/or three dimensional shape, heating the fabric 

whilst on said former to at least the fusing temperature 

and preferably below said heat setting temperature, in 

order to cause the fusible yarn to fuse together at points 

of contact between the fusible yarn and subsequently 

cooling and removing the fabric from the former. 

[0008] Preferably the heat fusible yarn is an elasto

meric yarn. 

[0009] Preferably the ground yarn is a thermoplastics 

yarns would be in the region of 150 to 170 degrees C, 

i.e. this is the temperature at which the fusing would be

come active. This is the temperature based on 'dry' heat. 

50 The temperatures in the presence of steam would be 

considerably lower. The normal setting temperature of 

the ground yarns would be in excess of 180 degrees C 

in dry heat. 

[0016] Thus, the predetermined fusible temperature 

55 is lower than the temperature at which the fusible yarn 

14 melts and is also lower than the temperature at which 

the thermoplastic ground yarn 12 fully sets. 

[0017] Accordingly, as schematically illustrated in Fig-
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ure 2, if the fabric 1 O is stretched, for example is placed 
upon a former, and is then raised to the predetermined 
fusible temperature, the points of contact between the 
fusible yarn become tactile and fuse together to define 
fused connections 18. Since the fusible temperature is 
below the temperature at which the fusible yarn 14 fully 

melts, the stitches 20 formed by the fusible yarn remain 
intact. The fused connections 18 thereby lock the stitch-
es 20 formed by the fusible yarn 14, i.e. stitch lengths 
inbetween each adjacent pair of connections 1 B are 
fixed throughout the fabric. 
[0018] Since the fusible yarn 14 is knitted on adjacent 
courses and wales throughout the fabric, the relative po
sition/sizes of stitch loops created by both the fusible 
and ground yarns immediately prior to creation of the 
fused connections 1 Bare maintained thereby giving the 
fabric a desired dimension/shape. 
[0019] Accordingly, the fusible yarn 14 acts to 'set' the 

fabric at a desired dimension/shape without requiring 
the thermoplastic ground yarn 12 to be fully set. It will 
therefore be appreciated thatthe ground yarn 12 is more 
flexible and has more stretch recovery than a fully set 
thermoplastic ground yarn and that, as a result, the fab-
ric of the present invention has improved feel and handle 
qualities. 

and the number of adjacent courses formed from fusible 
yarns only may be varied as required in order to provide 
the fabric with desired characteristics. An important con
sideration is that each stitch contains the fusible yarn 12 

5 such that connections 18 may be formed at each stitch. 
[0027] In the examples given in Figures 1 and 3, the 
fabric is shown as being formed from plain jersey stitch
es only. 
[0028] It will be appreciated that the fabric may also 

10 include other conventional stitches such as tuck or miss

stitches. 
[0029] The fabric of the present invention is particu
larly suited to the creation of seamless garments where
in a tubular blank of fabric is moulded to a three di men-

15 sional shape on a former. 
[0030] For example, a former in the shape of a human 
body part, for example the torso, is provided for the 
shaping of garments such as brassieres or briefs. 
[0031] A tube of fabric as described above is located 

20 upon the former and elevated in temperature to the heat 
fusible temperature of the fusible yarn which is a high 
enough temperature to cause the heat fusible yarn to 
bond or weld together at its points of contact; the fusible 
temperature however being lower than the temperature 

25 at which the ground yarns are fully set. Preferably the 

fabric is heated using live steam. [0020] Desirably the fusible and ground yarns are 
chosen such that at the predetermined fusible temper
ature of the fusible yarn 14, the ground yarn 12 is par
tially set, i.e. the ground yarn 12 is given a degree of 
shape retention or memory. This assists in giving stabil- 30 

ity to the shape/dimension of the fabric whilst still pro
viding the benefits of improved feel/handle qualities 
when compared with a fully set ground yarn. 

[0032] Once the fabric has been exposed to a tem
perature whereat the heat fusible yarn has welded to 
itself, the fabric structure is locked in its stretched con
dition and slightly contracts (due to the stretch recovery 
of the heat fusible yarn). Accordingly the size of the 
former is chosen to be slightly oversize in order to cater 
for the slight contraction of the garment when removed 
from the former. [0021] The relative weights of the ground and fusible 

yarns are chosen to ensure that the fusible yarns 14 con
tact one another at adjacent stitches (i.e. the ground 
yarns are not sufficiently large to shield the fusible yarns 
14 from one another). 
[0022] Preferably the fusible yarn 14 is an elastomeric 
yarn such as a bare Lycra (RTM) or Roice (RTM). 
[0023] The use of an elastomeric yarn as the fusible 
yarn gives the advantage of providing the fabric with 
stretch qualities which enhance close shape fitting of a 
garment on the body of a wearer. 
[0024] Alternatively, the fusible yarn 14 may be a non
elastomeric yarn such as a thermoplastic monofilament 
yarn produced from polyamide, polypropylene or other 
polymer with a lower setting, softening or melting tem

perature than the ground yarn. 
[0025] In the alternative embodiment 30 illustrated in 
Figure 3, a fabric is illustrated having single courses Cs 
of heat fusible yarn 14 only alternating with courses C 
of fusible yarn 14 plaited with ground yarn 12. Instead 
of a single course C8 located in between courses of plat-

35 [0033] It is envisaged that heat meltable yarns may 
be incorporated into the fabric so as to join regions of 
fabric together. These heat meltable yarns are chosen 
so as to completely melt when the fabric is exposed to 
the fusible temperature and thereby cause the regions 

40 of fabric joined thereby to separate leaving a welded 

edge fanned by the melted heat meltable yarn and 
which is of a desired shape and which is run resistant. 
This enables the garment to be shaped by pattern con
trol techniques during knitting and avoids the need for 

45 a separate cutting-out process to shape the garment 
from the tubular blank. 
[0034] It is envisaged that the former may be made 
from a resin polymer and be provided with a heat sink 

to prevent the surface of the former retaining a surface 
50 temperature equal to or above the welding temperature 

after repeated fabric moulding operations. 

Claims 
ed yarns 12 and 14 it will be appreciated that a desired 55 

number of adjacent courses Cs may be provided. 1. A knitted fabric comprising a plurality of knitted 
stitches which are interconnected to define a plural
ity of courses and wales, the knitted stitches being 

[0026] The combination of the number of adjacent 
courses formed from plated ground and fusible yarns 
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formed from a heat fusible yarn, with at least some 
of said stitches being formed from said heat fusible 

yarn plated with a ground yarn, the heat fusible yarn 
being fused together at adjacent points of contact 
on stitches in order to give the fabric a desired di- 5 

mensional stability and shape. 

2. A fabric according to claim 1 wherein said heat fu-

sible yarn is a bare elastomeric yarn. 
10 

3. A fabric according to claims 1 or 2 wherein the 
ground yarn is a thermoplastics yarn capable of be-

ing fully set when elevated to a fully set tempera-
ture, said heat fusible yarn being fusible at a tern-

perature below said fully set temperature. 15 

4. A process for setting the coursewise and walewise 

dimensions and/or three dimensional shape of a 

fabric, the process including the steps of knitting a 
fabric so as to comprise a plurality of knitted stitches 20 

which are interconnected to define a plurality of 

course and wales, the knitted stitches being formed 
from a heat fusible yarn with at least some of said 
stitches being formed form heat fusible yarn plated 

with a ground yarn, stretching the fabric on a former 25 

to stretch the fabric to desired coursewise and wale-

wise dimensions and/or three dimensional shape, 
heating the fabric whilst on said former to at least 
the fusing temperature in order to cause the fusible 

yarn to fuse together at points of contact between 30 

the fusible yarn and subsequently cooling and re-
moving the fabric from the former. 

5. A process according to claim 4 wherein said ground 
yarn is a thermoplastics yarn capable of being fully 35 

set when elevated to a fully set temperature, and 

wherein said heating of the fabric whilst on the 
former is preformed to elevate the fabric to a tern-

perature greater than said fusing temperature but 
less than said fully set temperature. 40 

6. A process according to claim 4 or 5 wherein the fab-
ric is further knitted using heat meltable yarns in or-

der to join regions of said fabric together, said heat 

meltable yarns being melted when raising the fabric 45 

to said heat fusible temperature so as to cause said 
regions of fabric to separate and define, where sep-
arated, a run resistant edge of a desired shape. 

7. A garment formed at least in part from knitted fabric 50 

according to Claims 1, 2 or 3. 

55 
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STIFFENED FABRIC 

Related Application 

This application is based on and claims priority of U.S. 

Provisional Application No. 60/238,971, filed October 10, 2000. 

5 Field of the Invention 

This invention relates to fabrics preferably comprising a 

plurality of different materials, wherein filaments within the 

fabric are fused or otherwise joined together to control various 

physical properties of the fabric. 

10 Background of the Invention 

The physical characteristics of fabrics, such as stiffness 

(also known as "hand"), porosity, density, elasticity, 

resilience, tensile strength, resistance to abrasion, are largely 

controlled by the size and type of yarns or filaments which are 

15 interlaced together, the material from which the yarns or 

filaments are made and the manner in which they are interlaced, 

for example, by weaving, knitting or braiding. 

There is generally a limit on the degree of stiffness which 

can be attained in a fabric. This is due, in part, to the 

20 inherent flexibility of the long, slender filamentary members 

comprising the fabric and the fact that they are generally free 

to move relatively to one another to some degree within the 

fabric. 

It is sometimes desirable to have a fabric formed of 

25 relatively thin filamentary members of a relatively flexible 
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material but having a stiffness which is relatively greater than 
would normally be achieved when the filamentary members are 

interlaced. Such fabrics are expected to find use as human 

implants to reinforce soft tissue for the treatment of 

5 conditions, such as sleep apnea and snoring. It would also be 

beneficial if the stiffness of the fabric could be designed to 

change over time to become less stiff in relation to the 

formation of scar tissue resulting from the implant, which tends 
to stiffen the tissue. If the fabric can be made to become less 

10 stiff over time, the total stiffness of the affected area will 
remain relatively constant over time for optimum treatment of the 
disorder. 

It may also be desired to maintain or augment a particular 

porosity or interstice size in the fabric which is otherwise 
15 incompatible with the desired stiffness of the fabric. If 

relatively large interstices are desired in the fabric, for 
example, to allow flow of fluid therethrough or promote ingrowth 

I 

of tissue into the fabric, this is achieved by interlacing 
relatively small diameter filamentary members in a relatively 

20 open mesh. This will yield a fabric of relatively low stiffness, 

especially if polymers such as polyester, nylon or polypropylene 

are used which are themselves relatively soft, pliant filaments. 

If the stiffness of fabrics could be controlled and 

relatively high stiffness could be achieved in conjunction with 

25 other fabric properties which are presently considered 

incompatible or inconsistent with the higher stiffness, then 

woven, knitted and braided fabrics may find a wider spectrum of 
applications, especially, but not only, in the treatment of human 

diseases and disorders. 

30 Summary of the Invention 

The invention concerns a stiffened fabric comprising a 
plurality of filamentary members interlaced together, for 

example, by weaving, knitting or braiding. The filamentary 

members engage one another at mutual points of contact where, at 

35 selected ones of the mutual points of contact, they are 

substantially rigidly joined together to substantially inhibit 
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relative motion between the filamentary members and thereby 
impart a predetermined stiffness to the fabric. The selected 

ones of the mutual points of contact joined together may comprise 

a portion of the total number of the mutual points of contact or 

5 substantially all of the mutual points of contact between the 

filamentary members as required to obtain a desired stiffness. 

The filamentary members are free to move relatively to one 
another between the selected ones of the mutual points of contact 
at which they are attached, thus providing for a degree of 

10 flexibility in the fabric. 

In one embodiment, the plurality of filamentary members 

comprises a first group of filamentary members having a 

relatively low melting point interlaced with a second group of 

filamentary members having a relatively high melting point. The 
15 filamentary members of the first group are joined to filamentary 

members of the second group by heating the fabric to a 

temperature higher than the melting point of the first group of 

filamentary members and lower than the melting point of the 
second group of filamentary members thereby causing filamentary 

20 members of the first group to fuse with filamentary members of 

the second group at the mutual points of contact between the 

filamentary members of the first and the second groups. In 
another embodiment of the stiffened fabric according to the 

invention, an adhesive, positioned at the selected ones of the 

25 mutual points of contact, is used to join the filamentary members 

together, thereby stiffening the fabric. 

The invention also contemplates a stiffened fabric wherein 

the plurality of filamentary members includes a first group of 

filamentary members comprising a material which is absorbable 

30 when implanted in living tissue. Filamentary members comprising 

such bio-absorbable material are interlaced with a second group 

of filamentary members, preferably comprising non bio-absorbable 

material. The bio-absorbable filamentary members of the first 

35 

group are initially joined to 

group at the mutual points of 

high stiffness to the fabric. 

filamentary members of the second 
contact to provide a relatively 

The filamentary members of the 

first group are absorbed upon implantation of the fabric in 
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living tissue and, over time, provide a relatively lower 

stiffness to the fabric as the filamentary members o~ the first 

group are absorbed. The purpose of this embodiment·is to 

construct an implant formed by braiding the filamentary members 

5 into an elongated rod which is implanted in soft tissue to 

provide stiffness. over time, as the bio-absorbable filaments 

are absorbed the rod becomes less stiff, thereby compensating for 

the increased stiffness of the surrounding tissue due to the 

formation of scar tissue to keep the overall stiffness of the 
10 tissue near the implant a constant. 

In another embodiment of the stiffened fabric according to 
the invention, the filamentary members are interlaced by weaving 

to provide a plurality of interstices in the fabric having a 

predetermined size and resulting in the fabric having a first 

15 predetermined porosity. The fabric further comprises a plurality 

of absorbable filamentary members again formed of a material 

which is absorbable when implanted in living tissue. The 

absorbable filamentary members are interwoven in the fabric in 
overlying relation with the interstices thereby reducing the size 

20 of the interstices and resulting in the fabric having a second 

predetermined porosity smaller than the first predetermined 

porosity. The absorbable filamentary members are absorbed when 

the fabric is implanted in living tissue causing the porosity of 

the fabric to change from the second predetermined porosity to 

25 the first (larger) predetermined porosity. 

It is an object of the invention to provide a fabric 

wherein·the stiffness or "hand" may be controlled. 

It is another object of the invention to provide a fabric 

wherein the stiffness may be varied. 

30 It is another object of the invention to provide a fabric 

wherein the porosity of the fabric may be varied. 

These and other objects and advantages of the invention may 

be discerned upon consideration of the following drawings and 

detailed description of the preferred embodiments. 
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Brief Description of the Drawings 

Figure 1 shows a side view of a braided fabric rod 
according to the invention; 

Figure 2 shows a perspective view of a knitted fabric tube 
5 according to the invention; 

Figure 3 shows a perspective view of a woven fabric sleeve 
according to the invention; and 

Figure 4 shows a perspective view of a wound rod according 
to the invention. 

10 Detailed Description of the 
Preferred Embodiments 

The invention comprises a fabric of interlaced filamentary 

members wherein the members, once interlaced, are joined together 

at points of contact with one another to prevent relative motion 

15 between them and thereby stiffen the fabric. The filamentary 

members are not otherwise constrained between the points of 
contact at which they are joined and may, thus, move relatively 

to one another between the joined contact points to provide some 
flexibility to the fabric. Joining together of the filamentary 

20 members is preferably accomplished by including throughout the 

fabric filamentary members having a relatively low melting point 

with filamentary members having a relatively higher melting point 

and subjecting the fabric to a temperature somewhere between the 

melting points of the two members. The lower melting point 
25 members fuse with the higher melting point members, locking all 

of the members in place and substantially increasing the 

stiffness of the fabric while maintaining other fabric 

characteristics such as porosity, interstice size, which would 

otherwise only be associated with a fabric having relatively less 

30 stiffness. 

A stiffened fabric according to the invention may find use 

as a human implant in the area of the soft palate and air 

passageways of the body to stiffen the palate and passag·eways in 
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the treatment of excessive snoring and obstructive sleep apnea 

(OSA). OSA, while not life threatening, is nevertheless a 

serious disorder which interrupts sleep and is recognized as a 

leading cause of excessive daytime sleepiness which increases the 

5 risk factors in automobile and industrial accidents. 

OSA results from an occlusion of the upper airway at the 

level of the oropharynx. The occlusion occurs because the tissue 

defining the airway is insufficiently stiff and collapses when 

the airway is subjected to sub-atmospheric pressure during 

10 inspiration. The resulting apnea leads to progressive asphyxia 

until there is a brief arousal from sleep and the airway dilator 

and abductor muscles reopen the airway and airflow to the lungs 

resumes. The person then returns to sleep. The sequence repeats 

itself throughout sleep as many as 400 to 500 times per night. 

15 The compliant tissue is also naturally prone to vibrate at 

relatively low frequencies resulting in snoring. currently, 

severe OSA is treated by a tracheotomy which bypasses the 

occluded passageways. 

By way of example, a stiffened fabric rod 500, shown in 

20 Figure 1, having a of length 30mm, a diameter of 3mm, an elastic 

modulus of so,ooo psi and a porosity of 60% was made according to 

the invention to serve as an implant to stiffen the soft palate. 

To achieve the above specified properties, 24 polyester 

yarns 510 of 150 denier were braided at a +/-45° braid angle with 

25 12 axially oriented yarns 512 of 100 denier, also of polyester. 

A further 12 axial filamentary members 514 were also braided into 

rod 500, members 514 comprising monofilament polypropylene of 6 

mil diameter. A further 22 polypropylene monofilaments 516 were 

braided axially into the rod to form a core. 

30 The rod was then heated to a temperature of 163°C, the 

melting point of the polypropylene (the melting point of the 

polyester was 250°c) to fuse the polypropylene and polyester 

together and form a stiffened rod of braided fabric. The ratio 

of polyester and polypropylene was chosen to achieve the required 

35 elastic modulus of 80,000 psi. The axially oriented core 
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monofilaments 516 help stabilize the rod when subjected to 
bending forces and prevent the rod from kinking when bent. When 

implanted in the soft palate, the rod stiffens the palate and 

increases its natural frequency to reduce snoring and any effects 

5 of sleep apnea caused by the compliance of the upper palate. 

Rather than using heat to fuse the filamentary members to 
form the stiffened fabric rod 500, adhesive bonding of the 

filamentary members may be employed. Selected points of contact 
such as 511 between filamentary members 510 are bonded.together 

10 with an adhesive 513. Adhesive 513 is preferably substantially 

inelastic and effectively prevents relative sliding motion as 

well as relative rotation of the filamentary members 510 to 

provide increased stiffness to the stiffened fabric rod 500. The 
stiffness of the rod is proportional to the number of mutual 

15 points of contact which are adhered to one another. The adhesive 

may be a permanent adhesive, activated by heat, chemicals or 

water, as well as a solvent which chemically fuses the 

filamentary members together at the cross-over points. The 

adhesive may also be water soluble, yielding a rod with one 

20 stiffness when dry, and a second, lower stiffness when wetted to 

dissolve the adhesive bonds thereby allowing the filamentary 

members to move relatively to one another. 

An aspect of the invention is the creation of a structure 

whose stiffness and/or porosity changes over time. For example, 
25 filamentary members 514 may be bio-absorbable filaments made from 

materials such as polylactic acid or polyglycolic acid instead of 

polypropylene. The bio-absorbable filaments are interbraided 

with the polyester yarns 510 forming the stiffened rod and joined 

with them at the mutual points of contact. Once implanted, the 

30 bio-absorbable filaments 514 degrade oyer time ~nd are absorbed 

into and eliminated from the tissue, leaving only the polyester 
yarns and/or polypropylene filaments in the implant .. Stiffness 

of the rod is reduced over time as a result of the elimination of 

some of the filaments which would normally contribute some 

35 stiffness to the rod. This is useful, for example, to maintain 

the stiffness of the tissue constant as scar tissue, which is 

stiffer than regular tissue, forms as the tissue heals after the 

Skechers EX1013-p.521 
Skechers v Nike 



WO 02/31247 

operation. 

development 

provided by 

PCT/US0l/31604 

8 

The degrading components compensate for the 

of the stiffer scar tissue by reducing the stiffness 

the rod. 

Porosity of the fabric may also be increased by interlacing 

5 the bio-absorbable filaments to coincide with interstices 515 

formed by the non-biodegradable filamentary members 510 of the 

stiffened fabric rod as shown in Figure 1. As the bio-absorbable 

filaments degrade, they no longer block the interstices 515 

between the other filamentary members 510, resulting in increased 

10 porosity over time. This is of interest to promote the ingrowth 

of living cells into the implant to secure it in position and 

prevent migration. 

The composite stiffened fabric according to the invention 

is not limited to the above described application, and several 

15 examples of additional applications are provided below. 

In the construction of a Bowden cable, used for the rem9te 

mechanical actuation of a device, a flexible yet relatively stiff 

outer sleeve houses a coaxial wire core which is movable 

longitudinally through the sleeve to place a tension or_ 

20 compression force on a mechanism connected to one end of the wire 

core, such as the trunk release of an automobile, to actuate it 

and allow the trunk to be opened remotely, for example, from 

within the passenger compartment. Such a Bowden cable 518, a 

portion of which is shown in Figure 2, may have an outer sleeve 

25 formed from a warp knitted tube 520 comprising polyester yarns 

522 having a relatively low melting point and PTFE yarns or 

filaments 524, which has a relatively higher melting point. Tube 

520 is knitted by techniques well known in the art so that the 

polyester yarns comprise the outer surface 526 of the tube, and 

30 the PTFE filaments comprise the inner surface 528 of the tube. 

When the tube is heated, the polyester yarns fuse to each other 

and the PTFE filaments provide the required stiffness to the 

tube. The PTFE provides for a non-stick inner surface 528 

allowing the wire core 530 to slide within the tube substantially 

35 without friction, thus, providing an excellent bearing surface on 

the inside of the tube. 
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By way of a further example, in the construction of .a 

flexible- sheath 532 (see Figure 3) for covering electrical wiring 

harnesses to protect the wires 534 against abrasion, a woven tube 

536 may be manufactured from a combination of two different 

5 filamentary materials 538 and 540 having different·melting 

points, such as polypropylene and polyester respectively. If the 

two materials are interwoven to form a substantially homogeneous 

fabric, then when the heat is applied to fuse.the lower melting 

point material (the polypropylene 538) a continuously stiffened 

10 tube will be formed. However, if the polypropylene 538 is 

interwoven with the polyester 540 at selected points 

intermittently along the length of the tube, for example, at 

regular intervals, this will form an intermittently stiffened 

tube having stiffened segments 542 alternating with unstiffened 

15 segments 544. The length of tube having the alternating section 

will be more flexible than the continuously stiffened tube and 

will ben~ more easily to follow a curved path. 

In another example, shown in Figure 4, a filament wound rod 

546 may be formed by the ~tiffened composite fabric according to 

20 the invention. Starting with a core 548 of polyester filaments, 

polypropylene filaments 550 may be wrapped, either alone or in 
combination with other filaments or yarns 552, around the 

polyester core 548. Upon fusing of the lower melting 

polypropylene filaments 550, a stiffened rod is produced. If 

25 bio-absorbable filaments such as polyglycolic or polylactic are 

used for filaments 552, then the rod will be capable of changing 

stiffness as the bio-absorbable filaments are absorbed over time. 

The filament-wound embodiment may also be used to stiffen living 

tissue similar to the braided embodiment. 

30 The composite stiffened fabric according to the invention 

may also be used to create flat fabric and stiffen the flat 

fabric into a desired three dimensional shape. Materials having 

different melting points, such as polyester and polypropylene, 

are woven, knitted or braided together. The fabric may be shaped 

35 in a mold or on a mandrel having the desired shape, and when 

heated to the melting temperature of the lower melting point 
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material and then cooled, the fabric will be fixed into the 

desired shape by the fusing of the yarns or filaments together. 

In all the examples provided above, the relative stiffness 

of the end product may be tailored to a desired value by the 

5 choice of materials and the ratio of lower melting to higher 

melting temperature materials used, with greater stiffness being 

achieved if more lower melting temperature material is used. In 

addition to joining the various yarns and/or filaments together 

by heat fusing, adhesives may also be used. Selected ones or all 

10 of the filamentary members comprising the fabric may be coated 

with adhesive which causes the filamentary members to bond 

together at points of contact. 
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1. A stiffened fabric, comprising a plurality of 

filamentary members interlaced together and engaging one another 

at mutual points of contact, said filamentary members being 

substantially rigidly joined together at selected ones of said 

mutual points of contact to substantially inhibit relative motion 

between said filamentary members and thereby impart a 

predetermined stiffness to said fabric, said filamentary members 

being free to move relatively to one another between said 

selected ones of said mutual points of contact. 

2. A stiffened fabric according to Claim 1, wherein said 

selected ones of said mutual points of contact comprise 

substantially all of said mutual points of contact between said 

filamentary members. 

3. A stiffened fabric according to Claim 1, wherein said 
plurality of filamentary members comprise a first group of 

filamentary members having a relatively low melting point 

interlaced with a second group of filamentary members having a 

relatively high melting point, said filamentary members of said 

first group being joined to filamentary members of said second 

group by heating said fabric to a temperature higher than said 

melting point of said first group of filamentary members and 

lower than said melting point of said second group of filamentary 

members thereby causing filamentary members of said first group 

to fuse with filamentary members of said second group at said 

mutual points of contact between said filamentary members of said 

first and said second groups. 

4. A stiffened fabric according to Claim 3, wherein said 

filamentary members of said first group comprise polypropylene 

and said filamentary members of said second group comprise 

polyester, said polypropylene having a relatively lower melting 

point than said polyester. 
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5. A stiffened fabric according to Claim 3, wherein said 

filamentary members are interlaced by braiding into an elongated 

rod. 

6. A stiffened fabric according to Claim 5, wherein said 
elongated rod comprises: 

filamentary members of said second group braided 

together at a predetermined braid angle; and 

filamentary members of said first group braided with 

said first group axially with respect to said rod. 

7. A stiffened fabric according to Claim 3, wherein said 

fabric has a relatively greater number of filamentary members of 

said first group than the number of filamentary members of said 

second group. 

8. A stiffened fabric according to Claim 1, further 

comprising an adhesive positioned at said selected ones of said 

mutual points of contact to join said filamentary members 

together, thereby stiffening said fabric. 

9. A stiffened fabric according to Claim 8, wherein said 

adhesive comprises a water activated adhesive which joins said 

filamentary members together when in contact with water, thereby 

increasing the stiffness of said fabric. 

10. A stiffened fabric according to Claim 8, wherein said 

adhesive comprises a water soluble adhesive which releases said 

filamentary members from one another when in contact with water, 

thereby reducing the stiffness of said fabric. 

11. A stiffened fabric according to Claim 1, wherein said 

plurality of filamentary members includes a first group of 

filamentary members comprising a material which is absorbable 

when implanted in living tissue, filamentary members comprising 

said first group being interlaced with a second group of 

filamentary members, said filamentary members of said first group 

being initially joined to filamentary members of said second 

group at said mutual points of contact to provide a relatively 
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high stiffness to said fabric, said filamentary members of said 

first group being absorbed upon implantation of said fabric in 

living tissue and thereby providing a relatively lower stiffness 

to said fabric as said filamentary members of said first group 

are absorbed. 

12. A stiffened fabric according to Claim 11, wherein said 

filamentary members are interlaced by braiding to form said 

fabric into an elongated rod shape. 

13. A stiffened fabric according to Claim 11, wherein said 

filamentary members are interlaced to form a tube. 

14. A stiffened fabric according to Claim 13, wherein said 

filamentary members are interlaced by braiding. 

15. A stiffened fabric according to Claim 11, wherein said 

absorbable material comprises polylactic acid. 

16. A stiffened fabric according to Claim 11, wherein said 

absorbable material comprises polyglycolic acid. 

17. A stiffened fabric according to Claim 1, wherein said 

filamentary members are interlaced by weaving to provide a 

plurality of interstices in said fabric having a predetermined 

size and resulting in said fabric having a first predetermined 

porosity, said fabric further comprising a plurality of 

absorbable filamentary members comprising a material which is 

absorbable when implanted in living tissue, said absorbable 

filamentary members being interwoven in said fabric in overlying 

relation with said interstices thereby reducing the size of said 

interstices and resulting in said fabric having a second 

predetermined porosity smaller than said first predetermined 

porosity, said absorbable filamentary members being absorbed when 

said fabric is implanted in living tissue causing said porosity 

of said fabric to change from said second predetermined porosity 

to said first predetermined porosity. 
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18. A stiffened fabric according to Claim 17 wherein said 

absorbable filamentary members comprise polylactic acid. 

19. A stiffened fabric according to Claim 17 wherein said 

absorbable filamentary members comprise polyglycolic acid. 

20. A stiffened fabric according to Claim 1, further 

comprising an elongated core around which said filamentary 

members are interlaced to form a stiffened sheath surrounding 

said core. 

21. A stiffened fabric according to Claim 20, wherein said 

filamentary members are interlaced by wrapping around said core. 

22. A stiffened fabric according to Claim 21, wherein a 

portion of said filamentary members comprise a material which is 

absorbable in living tissue. 

23. A stiffened fabric, comprising: 

a plurality of filamentary members interlaced together 

and engaging one another at mutual points of contact; and 

means for substantially rigidly attaching said 

filamentary members to one another at selected ones of said 

mutual points of contact, said attaching means being inelastic 

and substantially preventing relative motion between said 

filamentary members at said selected ones of said mutual points 

of contact and thereby imparting a predetermined stiffness to 

said fabric, said filamentary members being free to move 

relatively to one another between said selected ones of said 

mutual points of contact. 

24. A stiffened fabric according to Claim 23, wherein said 

attaching means comprises fusing said filaments together at said 

selected ones of said mutual points of contact. 

25. A stiffened fabric according to Claim 23, wherein said 

attaching means comprises adhesively bonding said filaments 

together at said selected ones of said mutual points of contact. 
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26. A method of making a fabric having a predetermined 

stiffness, said method comprising the steps of: 

interlacing a plurality of filamentary members 

together, said filamentary members engaging one another at mutual 
points of contact; 

rigidly joining together said filamentary members ~t 

selected ones of said mutual points of contact to substantially 

prevent relative motion at said selected ones of said mutual 

points of contact; and 

allowing said filamentary members to move relatively 

to one another between said selected ones of said mutual points 
of contact. 

27. A method of making a fabric implantable in human 

tissue and having a stiffness which changes over time, said 

method comprising the steps of: 

interlacing a plurality of filamentary members 

together, said filamentary members engaging one another at mutual 

points of contact, at least some of said filamentary members 

comprising a material which is absorbable in living tissue; 

rigidly joining together said filamentary members at 

selected ones of said mutual points of contact to substantially 

prevent relative motion at said selected ones of said mutual 

points of contact; and 

allowing said filamentary members to move relatively 

to one another between said selected ones of said mutual points 

of contact, when said fabric is implanted in living tissue, said 

filamentary members comprising said absorbable material being 

absorbed, thereby reducing the stiffness of said fabric. 

28. A method of making a fabric implantable in human 

tissue and having a porosity which changes over time, said method 

comprising the steps of: 

interlacing a plurality of first filamentary members 

together thereby creating interstices between said filamentary 

members, said filamentary members engaging one another at mutual 

points of contact; 

interlacing a plurality of second filamentary members 

comprising a material which is absorbable in living tissue with 
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said first plurality of filamentary members, said second 

filamentary members being positioned to substantially coincide 

with said interstices; 

rigidly joining together at least said first 

filamentary members at selected ones of said mutual points of 

contact to substantially prevent relative motion at said selected 

ones of said mutual points of contact; and 

allowing said filamentary members to move relatively 

to one another between said selected ones of said mutual points 

of contact, when said fabric is implanted in living tissue, said 

second filamentary members comprising said absorbable material 

being absorbed thereby increasing the porosity of said fabric. 
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1 

Beschreibung 

Die Erfindung betrifft ein textiles Fllichengebilde. 
Aus DE-GM 94 09 763 ist ein Laminat mit einer auf 

einer voluminosen Warenbahn aufkaschierten textilen 5 

Oberware bekannt, bei dem die voluminose Warenbahn 
als thermofusioniertes Vlies ausgebildet ist. Die Herstel
lung eines Laminates erfordert bei der Herstellung den 
Arbeitsschritt eines Kaschiervorganges. Weiterhin be
steht das Problem, eine Delaminierung der Einzelkom- 10 

ponenten sicher auszuschlieBen. 
Der Erfindung liegt die Aufgabe zugrunde, ein textiles 

Fllichengebilde zu schaffen, welches die Vorteile des 
bekannten Laminates, nicht aber <lessen Nachteile auf-
weist. 15 

Zur Losung dieser Aufgabe ist erfindungsgema.B vor
gesehen, daB in das textile Fllichengebilde Garn mit 
Anteilen von groBenordnungsma.Big zehn bis zwanzig 
Gewichtsprozenten niedrigschmelzender Bindefaser 
und neunzig bis achtzig Gewichtsprozenten von bei ei- 20 
ner hoheren Temperatur als die Bindefasern schmelzen
den Fasern oder nicht schmelzenden Fasern eingearbei
tet ist. 

Sofern es sich bei dem textilen Flii.chengebilde bei
spielsweise um eine Webware handelt, kann diese bin- 25 

dungstechnisch so ausgelegt werden, daB bei der Erstel
lung ein sogenannter ''UnterschuB" miteingetragen und 
eingebunden wird. Dieser UnterschuB ist von der De
koroberseite her nicht sichtbar. Der UnterschuB kann 
sowohl in der Garnstii.rke (somit im Gewicht pro Qua- 30 

dratmeter) und der Garnzusammensetzung variiert 
werden. Es konnen beispielsweise niedrigschmelzende 
Bindefasern mit in das Garn eingearbeitet sein (zehn bis 
fi.infzig Gewichtsprozente), die bei einer niedrigeren 
Temperatur schmelzen als die Restfasern. 35 

Zweckmii.Bige Ausgestaltungen der Erfindung erge
ben sich aus den Unteranspriichen. 

Ahnlich einem ''UnterschuB" bei einer Webware kon
nen andere textile Konstruktionen, wie Wirk-, Raschel
und Strickware, mit den in den Schutzansprilchen be- 40 
schriebenen Garn en kombiniert werden. 

Bei der Erfindung ist vorteilhaft, daB im Vergleich zu 
Laminaten <lurch Wegfall des fur die Erstellung von 
Laminaten erforderlichen Kaschiervorganges ein Ar
beitsschritt eingespart wird. Eine Delaminierung der 45 

Einzelkomponenten ist ausgeschlossen, da diese bin
dungstechnisch miteinander verbunden sind. 

Weiterhin ist eine deutlich verbesserte Drapierbar
keit der Stoffe vorteilhaft, da einerseits keine Verhiir
tung <lurch ein Klebemedium entsteht und andererseits 50 

der "innige" Verbund von Ober- und Unterware selbst 
bei kritischen Radien zu keiner Knickbildung fiihrt. 

Zudem ist vorteilhaft, daB der Unteraufbau des texti
len Flii.chengebildes durch entsprechende Verfahren 
aufgerauht werden kann, wodurch die Einzelfasern eine 55 
Orientierung in die "dritte Dimension" erhalten. Durch 
Aktivierung der niedrigschmelzenden Fasern kann die-
se "Volumigkeit" fixiert werden, wodurch eine Polster
wirkung erzielt wird. 

Patentanspriiche 
60 

1. Textiles Flii.chengebilde, dadurch gekennzeich
net, daB in das Fllichengebilde Garn mit Anteilen 
von groBenordnungsmiiBig zehn bis zwanzig Ge- 65 

wichtsprozenten niedrigschmelzender Bindefaser 
und neunzig bis achtzig Gewichtsprozenten von 
bei einer hoheren Temperatur als die Bindefasern 

2 
schmelzenden Fasern oder nichtschmelzenden Fa
sem eingearbeitet ist. 
2. Textiles Flachengebilde nach Anspruch 1, da
durch gekennzeichnet, daB das Garn eine Bikom
ponenten-Polyesterfaser aufweist, und daB die bei 
einer hoheren Temperatur als Bindefasern schmel
zenden Fasern oder nichtschmelzenden Fasem sol
che auf der Basis von Polyester oder Polyester
mischgeweben sind. 
3. Textiles Fllichengebilde nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, daB die bei einer hoheren 
Temperatur als Bindefasern schmelzenden oder 
nichtschmelzenden Fasern recyclierte Fasern sind. 
4. Textiles Fllichengebilde nach Anspruch 3, da
durch gekennzeichnet, daB die recyclierten Fasern 
ReiBspinnfasern sind. 
5. Textiles Fllichengebilde nach einem der Anspril
che 1 bis 4, dadurch gekennzeichnet, daB der Anteil 
an niedrigschmelzender Bindefaser bei fiinfzehn 
Gewichtsprozenten liegt. 
6. Textiles Fllichengebilde nach einem der Ansprii
che 1 bis 5, dadurch gekennzeichnet, daB der Anteil 
an niedrigschmelzenden Bindefasern bei dreiBig 
Gewichtsprozenten liegt. 
7. Textiles Fllichengebilde nach Anspruch 6, da
durch gekennzeichnet, daB eine thermoplastische 
Faser mit einem ii.hnlichen Hochfrequenz-SchweiB
verhalten wie Polyvenylchlorid Verwendungfindet. 
8. Textiles Flachengebilde nach einem der Anspril
che 1 bis 7, dadurch gekennzeichnet, daB das textile 
Fliichengebilde eine Webware ist. 
9. Textiles Flli.chengebilde nach einem der Anspril
che 1 bis 7, dadurch gekennzeichnet, daB das textile 
Flii.chengebilde eine Wirkware ist. 
10. Textiles Fllichengebildenach einem der Anspril
che 1 bis 7, dadurch gekennzeichnet, daB das textile 
Fliichengebilde eine Raschelware ist. 
11. Textiles Fllichengebilde nach einem der Anspril
che 1 bis 7, dadurch gekennzeichnet, daB das textile 
Fllichengebilde eine Strickware ist 
12. Textiles Fliichengebilde nach Anspruch 8, da
durch gekennzeichnet, daB das Garn als Unter
schuB in die Webware eingetragen ist. 

Skechers EX1013-p.541 
Skechers v Nike 



T"" 

<C 
M 
O') 
(0 

co 
LO 
r--
0 
C. 
w 

(19) ' 

Europiiisches Patentamt 

European Patent Office 

Office europeen des brevets 

111111111111111111111111111111111111111111111111111111111111111111111111111 

c11) EP O 758 693 A 1 

(12) EUROPAISCHE PATENTANMELDUNG 

(43) Veroffentlichungstag: 
19.02.1997 Patentblatt 1997/08 

(21) Anmeldenummer: 95112661.4 

(22) Anmeldetag: 11.08.1995 

(84) Benannte Vertragsstaaten: 
AT BE CH DE ES FR GB IT LI NL SE 

(71) Anmelder: BUCK, Alfred 
D-72108 Rottenburg (DE) 

(54) Halbzeug fur Verbundwerkstoff 

(57) Ein Fertigprodukt oder ein insbesondere zur 
Herstellung von Formteilen geeignetes Halbzeug 
(20,30) besteht aus einer Maschenware, in der wenig
stens ein Faden (4) aus einem ersten Material und 
wenigstens ein anderer Faden (5) aus einem zweiten 
Material verarbeitet sind. Zumindest das zweite Material 
isl thermoplastisch und hat eine Erweichungstempera
tur (Glasumwandlungspunkt), die niedriger liegt als die 
Erweichungstemperatur des ersten Materials. Das 
zweite Material isl ein Material, das sich bei Erwarmung 
Ober eine vorbestimmte Temperatur stoffschlussig mit 
dem ersten Material und mit sich selbst verbindet. 

(51) Int. Cl.6: D04B 1/14 

(72) Ertinder: BUCK, Alfred 
D-72108 Rottenburg (DE) 

(74) Vertreter: Ruger, Rudolf, Dr.-lng. et al 
Patentanwalte Ruger, Barthelt & Abel, 
Postfach 348 
73704 Esslingen (DE) 

21 

I 

Fig. 1 

Printed by Rank Xerox (UK) Business Services 
2 13.1313.4 

20 

Skechers EX1013-p.542 
Skechers v Nike 



EP O 758 693 A1 2 

Beschreibung 

Grundsatzlich eignen sich therrnoplastische Kunst
stoffe sehr gut dazu, kornplizierte Forrnteile herzustel
len. Hierzu sind unterschiedliche Vorgehensweisen 5 

bekannt. 
Der therrnoplastische Kunststorl kann in Gestalt 

daraus ein faserverstarkter Forrnkorper erzeugt wer
den. Allerdings hat die Praxis gezeigt, daB dieses 
Hybridgarn eine extreme statische Aufladung beirn 
Stricken zeigt. Die starke elektrostatische Aufladung 
behindert den Strickvorgang, so daB ein Stricken oder 
Wirken parktisch nicht rnoglich ist. Das Hybridgarn kann 
nur zu anderen textilen Flachengebilden, wie Geweben, 
Gelegen und Wickelkorpern verarbeitet werden, also in 
Verlahren, bei denen die elektrostatische Aufladung 

10 nicht auftritt oder nicht stort. 

van Pellets vorliegen und wird in entsprechenden 
SpritzguBrnaschinen aufgeschrnolzen und in die Spritz
guBforrn unter Druck einge!Ollt. Derartige Forrnteile 
haben nur eine begrenzte Festigkeit, die sich aus
schlieBlich aufgrund der Eigenschaften des therrnopla
stischen Kunststoffes ergibt. Allerdings sind rnit dern 
SpritzguBverlahren bislang irn wesentlichen nur Teile 
hergestellbar, die kein allzu ungOnstiges Verhaltnis zwi- 15 

schen der Wandstarke und der Flache der betreffenden 
Wand aufweisen. 

Bei ungOnstigeren Verhaltnissen, also Teilen, die, 
bezogen auf ihre flachige Ausdehnung, verhaltnisrna.Big 
dOnn sind, wird eine andere Vorgehensweise bevorzugt, 
die darin besteht, den therrnoplastischen Kunststoff 
zunachst als groBe Folie zu extrudieren, die sodann irn 
Tiefziehverlahren in die endgOltige Gestalt gebracht 
wird. Auch diese Teile haben eine geringe Festigkeit. 
Zurn Erhohen der Festigkeit bleibt nichts anderes Obrig, 
als Fasern einzubetten. In diesern Falle wird eine 
andere Technik angewendet, die darin besteht, daB 
lange Glasfasern in ein noch nicht vollstandig ausge
hartetes therrnoplastisches Harz eingebettet werden 
und diese zahe Masse in eine Form gegeben wird, in 
der die Masse in die entsprechende Gestalt urngeforrnt 
und ausgehartet wird. Nachteilig bei diesern Verlahren 
isl die begrenzte Haltbarkeit des Halbzeugs, das dazu 
neigt, irn Laufe der Zeit vollstandig auszuharten, so daB 
es nicht rnehr die gewonschte, etwa kaugurnrniartige 
Konsistenz hat. Im ausgeharteten Zustand kann es in 
der Regel in kornplizierte Forrnen nicht rnehr einge
bracht werden. 

Es wurde deswegen bereits versucht, in die Form 

Ferner kann bei dern Hybridgarn der verarbeitende 
Betrieb das Mischungsverhaltnis zwischen den beiden 
Materialien nicht variieren. Das Mischungsverhaltnis ist 
durch den Aufbau des Hybridgarns fest vorgegeben. 

Ausgehend hiervon isl es Aufgabe der Erlindung, 
ein Halbzeug zur Herstellung groBflachiger Forrnteile zu 
schaffen, das rnit geringern Aufwand herstellbar ist. 

Diese Aufgabe wird erlindungsgernaB durch ein 
Halbzeug mil den Merkrnalen des Anspruches 1 bzw. 

20 des Anspruches 2 gelost. 
Die Verwendung der Maschenware, die aus Faden 

zweierlei Materials besteht, sorgt da!Or, daB in jedern 
genOgend groBen Volurnenelernent des textilen Fla
chengebildes vergleichbare Mengen des ersten und 

25 des zweiten Materials vorhanden sind. Das so herge
stellte Halbzeug kann in beliebige Forrnen eingelegt 
werden, die lediglich erwarrnt werden rnOssen, urn das 
therrnoplastische zweite Material aufzuschrnelzen, d.h. 
au! eine Ternperatur oberhalb des Glasurnwandlungs-

30 punkies zu bringen, so daB es sich stoffschlOssig, d.h. 
dauerhafl und fest rnit den Faden aus dern ersten Mate
rial verbinden kann. Wegen der gleichrna.Bigen oder 
gleichforrnigen Verteilung der Faden des zweiten Mate
rials in dern Halbzeug befindet sich der als Bindernittel 

35 dienende therrnoplastische Kunststoff bereits van Haus 
aus an derjenigen Stelle, an der er die Faden des ersten 
Materials rniteinander verk.leben sell. Er braucht keine 
weiten Strecken zu flieBen, da unrnittelbar das Binde
rnittel in Gestalt der Faden aus dern zweiten Material 

die Fasern einzulegen und anschlieBend die Form mil 40 

dern therrnoplastischen Material zu !Olien. Auch hierbei 
bereitsteht. Deforrnationen des textilen Flachengebil
des durch FlieBen des therrnoplastischen Materials 
sind dadurch ebenso ausgeschlossen wie Fehlstellen, 
hervorgerufen durch einen Mangel an therrnoplasti
schern Kunststoff zurn Verbinden der Faden aus dern 

sind Problerne aufgetreten, die durch das Faserrnaterial 
hervorgerufen werden, das einerseits van dern therrno
plastischen Kunststoff zur Seite gedrOckt wird und 
andererseits eine gleichrna.Bige Durchdringung verhin- 45 

dert, da das Faserrnaterial fur den therrnoplastischen 
Kunststoff wie eine Art Filter wirkt. 

Die !Or groBflachige Teile bislang praktikabelste 
Technik besteht darin, au! einen Forrnkorper ein Glas
gewebe oder Glasrovings Schicht !Or Schicht aufzularni- 50 

nieren. Diese Larniniertechnik ist auBerordentlich 
aufwendig und deswegen nur bei van Haus aus teuren 
Gegenstanden einigerrnaBen rentabel. 

ersten Material. 
Ferner hat das Halbzeug den Vorteil, daB das 

Mischungsverhaltnis zwischen den beiden Materialien 
irn verarbeitenden Betrieb praktisch beliebig frei wahl
bar isl. 

Eventuell sonst auftretende elektrostatische Auila-
dung kann dadurch verhindert werden, daB das sich 
elektrostatisch aufladende Material var dern Verarbei
tungsvorgang entsprechend vorbehandelt wird. Auf
grund der Tatsache, daB beide Materialien getrennt DarOber hinaus isl es aus der DE-A-41 37 406 

bekannt, ein Hybridgarn herzustellen, das aus ca. 64% 
Kohlenstoffasern und 38% Polyarnidfasern besteht. 
Dieses Garn wird zu einern textilen Flachengebilde ver
arbeitet, beispielsweise ein Gestrick. Durch Warrneein
wirkung bei gleichzeitigern Pressen des Gestricks kann 

55 vorbearbeitet werden konnen, lassen sich Problerne 
beirn Verstricken weitgehend verhindern. 

2 

Da der therrnoplastische Kunststoff Ober die 
gesarnte Flache des Halbzeugs gleichrnaBig verteilt zur 
VerlOgung steht, ist die GroBe des herzustellenden Fer-
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tigfabrikats praktisch unbegrenzt. Durch Obereinander
legen mehrerer Lagen des eriindungsgema.Ben 
Halbzeugs konnen beliebig starke und in der Flache 
beliebig groBe Werkstocke ohne weiteres hergestellt 
werden. 

Ein weiterer wesentlicher Vorteil des eriindungsge
ma.Ben Halbzeugs besteht darin, daB fertig ausgeharte-

5 

einfaches rechts/links Gestrick bevorzugt, weil bei die
sem Gestrick ohne weiteres lange Maschenschenkel 
erzeugt werden konnen. 

Die langen Maschenschenkel wiederum ergeben 
eine gute Festigkeit des aus dem eriindungsgema.Ben 
Halbzeug hergestellten Fertigproduktes. 

Bei der Maschenware konnen die Faden aus dem 
ter und somit dauerhafter thermoplastischer Kunststoff 
verwendet wird. Das Halbzeug unterliegt vor der Verar
beitung keiner besonderen Alterung, die eine nachtrag- 10 

liche Verarbeitung erschweren wOrde. Es isl auch 
weder klebrig, noch sind besondere VorsichtsmaBnah
men bei der Handhabung notwendig, wie dies bei man
chen, nicht vollstandig ausgeharteten Thermoplasten 

ersten und dem zweiten Material entweder zufallig ver
teilt an der Vorder- und der ROckseite liegen, wodurch 
eine leichte gleichma.Bige Durchdringung des aus den 
ersten Faden gebildeten Gestricks mit dem thermopla-
stischen Material erzielt wird. Andererseits kann auch 
eine sogenannte platierte Ware verwendet werden, bei 
der sich der thermoplastische Faden ausschlieBlich auf 

der Fall isl. 
Da das Halbzeug aus im wesentlichen nicht mitein

ander verbundenen einzelnen Faden besteht, kann es 
auch leicht in nahezu jede beliebige Form gebracht war
den. Einem Umformen beim Einlegen in das betref
fende Formgebungswerkzeug setzt es keine 
besonderen Krafte entgegen. 

Falls aus bestimmten anderen Gesichtspunkten 
heraus !Or das erste Material ein Stoff in Frage kommt, 

15 einer und der nichtthermoplastische Faden au! der 
anderen Seite befindet. Wird ein solches Halbzeug zum 
Fertigprodukt verarbeitet, kann durch entsprechende 
kurze Einwirkung von Warme eine vollstandige Durch
dringung des Gestricks aus den Faden des ersten 

20 Materials durch den thermoplastischen Kunststoff ver
hindert werden, wodurch auf einer Seite der Gestrick
charakter erhalten bleibt. 

der sich nicht unmittelbar mit dem zweiten Material 
stoffschlOssig verbindet, besteht die Moglichkeit, die 25 

Faden des ersten Materials mit einem als Haftvermittler 

Die Verarbeitung des Halbzeugs la.Bl sich vereinfa
chen, wenn es als eben liegendes Flachengebilde mit 
einer gewissen inneren Spannung voriixiert isl. Diese 
Voriixierung la.Bl sich entweder erreichen, indem das 

dienenden dritten Material vor der Verarbeitung zu 
beschichten. 

Zweckma.Bigerweise hat das zweite Material ein 
Formgedachtnis, derart, daB es bei Erwarmung Ober 
eine vorbestimmte Temperatur und anschlieBende 
AbkOhlung den Verlauf beibehalt, den es wahrend der 
Erwarmung inne hatte. Dadurch kann erreicht werden, 

Halbzeug au! eine Temperatur erwarmt wird, bei der 
das zweite Material sich noch nicht stoffschlOssig mit 
anderen Teilen des Halbzeugs verbindet, aber bereits 

30 Formgedachtnis au! den Zustand umprogrammiert 
wird, den es wahrend der Erwarmung einnimmt. Durch 
anschlieBendes AbkOhlenlassen au! Umgebungstem
peratur behalten dann die Faden des zweiten Materials 

daB bei der Herstellung des Halbzeugs die Struktur in 
bestimmter Weise vorher festgelegt wird, wodurch bei- 35 

spielsweise die von den Faden des ersten Materials 
gebildete Struktur unter einer vorbestimmten Vorspan
nung gehalten werden. 

im wesentlichen ihre Gestalt, in die sie wahrend des 
Erwarmens auf die Fixiertemperatur gebracht wurden. 
Ein solches Halbzeug isl nach wie vor sehr elastisch. 

Es besteht auch die Moglichkeit, die Temperatur 
beim Fixieren weiter zu erhohen, so weit, bis bereits 
Teile der Faden des zweiten Materials beginnen, sich 
stoffschlOssig mit anderen Teilen des Halbzeugs zu ver
binden. Hierdurch entsteht eine punktuelle Verbindung 

Das erste Material isl vorzugsweise kein organi
sches Material und kann aus Stoffen wie Metall, Kera- 40 

mik oder anderen anorganischen Verbindungen 
ausgewahlt sein. 

Der mechanische Aufbau der Faden des ersten 
Materials und der Faden des zweiten Materials kann 
entsprechend den mechanischen Anforderungen bei 
der Herstellung, Verarbeitung oder den Anforderungen 
an das Fertigprodukt ausgewahlt werden. So isl es bei
spielsweise besonders einfach, wenn die Faden aus 
dem zweiten Material Endlosgarne oder Monofile sind, 
da sich der thermoplastische Kunststoff ohne weiteres 
in diese Form bringen la.Bl. Bei Karbonfasern oder ahn
lichen Fasern sind Endlosfasern unter Umstanden nur 
bedingt herstellbar, weshalb Garne aus Stapelfasern 
dort zweckma.Big sein konnen. 

For die Gestricke oder Gewirke kommen grund
satzlich alle Bindungsarten in Frage, wobei einfache 
Bindungsarten bevorzugt werden, weil sie die geringste 
Anzahl von Kreuzungspunkten im Bereich der Maschen 
aufweisen. Wegen der einfacheren Verarbeitung wird 

der Faden des zweiten Materials mil sich selbst oder mil 
Faden des ersten Materials. Nach dem AbkOhlen auf 
die Umgebungstemperatur wird wegen der punktuellen 

45 Verbindung ein vergleichsweise recht steifes Halbzeug 
erhalten,das aber dennoch eine begrenzte Beweglich
keit hat und ohne Schaden auch in komplizierte Formen 
eingelegt werden kann, insbesondere dann, wenn wah
rend des Einlegens gleichzeitig durch Heizen die Fixier-

50 punkte wiederum gelost werden. 
Der Anteil an Faden gleichen Materials richtet sich 

nach der Festigkeit des Fertigproduktes bzw. dem im 
Fertigprodukt enthaltenen Bindemittelanteil. 

In der Zeichnung sind Aus!Ohrungsbeispiele des 
55 Gegenstandes der Erfindung dargestellt. Es zeigen: 

3 

Fig. 1 ein Halbzeug in Gestalt eines rechts/links 
Gestricks mil zufalligem Verlauf der Faden 
des zweiten Materials und 
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Fig. 2 ein Halbzeug in Gestalt eines rechts/links 
Gestricks. 

20 hat praktisch die ursprungliche Schmiegsamkeit und 
la.Bl sich ohne Kraftaufwand in nahezu jede beliebige 
Form bringen,und das praktisch faltenfrei. 

Fig. 1 zeigt ein Halbzeug 20 in Gestalt eines textilen 
Flachengebildes, das von einem rechts/links Gestrick 5 

gebildet ist. Das rechts/links Gestrick besteht aus zwei 
Faden 4 und 5 aus einem ersten und einem zweiten 
Material. Diese beiden Faden 4 und 5 sind gemeinsam 
verstrickt, und zwar werden sie beim Verstricken so in 

Eine andere Moglichkeit der Vorfixierung besteht 
darin, die Temperatur des Gestricks 20 so weit zu erho
hen, bis lokal der Faden 5 aus dem thermoplastischen 
Kunststoff an der Oberflache klebrig wird und sich an 
den Kreuzungsstellen mit den daruber oder darunter 
verlaufenden anderen Faden 4, 5 stoffschlussig verbin-

die Nadeln der jeweiligen Strickmaschine eingelegt, 
daB willkurlich und zufallig verteilt der Faden 4 oder der 
Faden 5 an der Vorder- oder rechten Seite des Gestrik-
kes 20 erscheint. So ist beispielsweise bei einer 
Masche 21 der Faden 4 im linken Maschenschenkel 22 
vorne, wahrend er im rechten Maschenschenkel 23 an 
der vom Betrachter abgewandten Ruckseite verlauft. 

Das erste Material, aus dem der Faden 4 besteht, 
isl bevorzugt kein organisches Material, sondern ein 
Material, das aus den Stoffen Metal I, Keramik oder son
stige anorganische Verbindungen wie Mineralfasern 
ausgewahlt ist. Der Faden 5 dagegen besteht aus 
einem thermoplastischen Kunststoff. Als thermoplasti
sches Material kommt jeder Kunststoff in Frage, der 
geeignet ist, sich durch Erwarmen stoffschlussig mil 

10 de!. Nach dem Abkuhlen auf Umgebungstemperatur ist 
ein punktuell bereits verfestigtes Gewebe erhalten, das 
wesentlich steifer ist als das, das erhalten wird, wenn 
die Erwarmungstemperatur gerade nur so weit getrie
ben wird, bis das Formgedachtnis des thermoplasti-

15 schen Kunststoffes auf den anderen Verlauf des Fadens 
4 umprogrammiert wird. 

Das so erhaltene Gestrick 20 kann beim Verwender 
in eine beheizbare Form eingelegt werden, die das 
Halbzeug 1 au! eine Temperatur bring!, bei der die 

20 Faden 5 aus dem zweiten Material aufschmelzen, so 
daB sich deren Material gleichma.Big Ober die gesamte 
Flache verteilt und dadurch die in dem aufgeschmolze
nen Material eingebetteten Faden 4 aus dem ersten 

sich selbst oder dem Material fur den ersten Faden 4 zu 25 

Material stoffschlussig miteinander durch Verkleben 
verbindet. Nach dem Erkalten wird ein in sich steifes 
und verfestigtes Formteil, das auch eben sein kann, 
erhalten. 

verbinden. Falls die Haftung unzureichend ist, besteht 
auch die Moglichkeit, den ersten Faden 4 mil einem drit
ten Material zu beschichten, das als Haftvermittler oder 
Haftbrucke zwischen dem zweiten Material und dem 
ersten Material dient. 

Die Faden 4 konnen Garne, Spinnfasergarne, End
losgarne, Monifile, gefachte Garne oder Zwirne sein, 
ebenso wie die Faden 5 Garne, Spinnfasergarne, End
losgarne, Monofile, gefachte Garne oder Zwirne sein 
konnen, wobei die Art des Fadens 4 von der Art des 
Fadens 5 abweichen kann. Zweckma.Bigerweise sind 
die Faden 5 aus dem zweiten Material, dem thermopla
stischen Kunststoff, Endlosgarne oder Monofile oder 
daraus hergestellte Zwirne, da es ohne weiteres mog
lich ist, entsprechende Endlosfilamente herzustellen. 

Das Gestrick 20 kann als Flachgestrick auf einer 
Flachstrickmaschine oder als Schlauch auf einer Rund
strickmaschine erzeugt werden. Zweckma.Bigerweise 
wird es unmittelbar nach dem Stricken durch Erwarmen 

Das in Fig. 1 dargestellte Gestrick 20 kann entwe
der das Fertigprodukt sein, wenn es beispielsweise eine 

30 Tapete bilden soil oder es ist ein Halbzeug, aus dem, 
wie vorher beschrieben, Formteile gepreBt werden kon
nen. Beim Pressen stellen aie aus dem thermoplasti
schen Kunststoff bestehenden Faden den gleich
ma.Biger verteilten Bindemittelvorrat dar, mit dessen 

35 Hilfe die im fertigen Formteil eingebettete Verstarkung 
aus den verstrickten Faden 4 eingehullt ist. 

Es hat sich gezeigt, daB besonders feste Formteile 
erhalten werden konnen, wenn das Stricken so erfolgt, 
daB die Maschenschenkel 22, 23 eine Lange von gro-

40 Ber 2 mm aufweisen. Vorzugsweise betragt die Lange 
der Maschenschenkel 22, 23 zwischen 2 mm und 12 
mm, besser zwischen 4 mm und 8 mm. Linter bestimm
ten Umstanden konnen besonders gute Verhaltnisse 
mit 6 mm Schenkellange erzielt werden. 

fixiert, wobei zwei Fa.lie unterschieden werden konnen. 45 Wie vorerwahnt, kann das Verhaltnis zwischen der 
Im einen Fall wird beim Fixieren die Temperatur des 
Gestricks 20 nur so weit erhoht, daB der aus dem ther
moplastischen Kunststoff bestehende Faden 5 noch 
nicht aufschmilzt, sondern gerade eben kraftefrei den 
Verlauf annimmt, den das Gestrick 20 wahrend des 50 

Menge an Bindemittel zu der Menge an Verstarkungs
einlage durch das Volumenverhaltnis zwischen den 
Faden 4 und den Faden 5 gesteuert bzw. eingestellt 
werden. 

Weil der Faden 4 aus dem thermoplastischen 
Kunststoff zufallig verteilt an der Vorder- und an der 
Ruckseite des Gestricks 20 liegt, entsteht beim Pressen 
des Halbzeugs in den entsprechenden Formkorper ein 
Formkorper, bei dem die Einlage weitgehend in der 

Fixierens aufgrund auBen angreifender Krafte annimmt. 
Sodann la.Bl man das Gestrick 20,ohne die von auBen 
angreifenden Krafte zu verandern, sich wieder au! 
Raumtemperatur abkuhlen, womit die Faden 5 aus dem 
thermoplastischen Kunststoff dauerhaft in die 
gewunschte Maschenstruktur umgeformt sind. Selbst 
beim Wegnehmen der auBeren Vorspannkrafte spring! 
das Gestrick 20 nicht mehr in seine ursprungliche 
Gestalt zuruck. Ein solcher maBen vorfixiertes Gestrick 

55 Mitte verlauft, d.h. an beiden Seiten der Einlage ist ther
moplastisches Bindemittel vorhanden. 

4 

Wenn es gewunscht isl, daB das Bindemittel sich 
vorzugsweise au! einer Seite des Formteils befindet, 
wahrend die andere Seite von dem Bindemittel weitge-
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hend frei isl, kann das Gestrick als platierte Ware her
gestellt werden, wie dies in Fig. 3 dargestellt isl. Bei 
diesem Gestrick 30 liegt der Faden 5 beispielsweise 
immer nur an der vom Betrachter abliegenden rechten 
Seite des Gestricks, wahrend der Faden 4 an der dem 5 

Betrachter zugekehrten linken Seite verlauft. 

In den beiden Fig. 1 und 2 ist jeweils ein einfaches 
rechts/links Gestrick gezeigt. Dieses Gestrick ist auch 
mit groBer Lange der Maschenschenkel verhaltnisma-
Big einfach herzustellen. Allerdings ist das gezeigte 10 

rechts/links Gestrick keineswegs die einzige geeignete 
Bindungsart. Vielmehr kommen auch rechts/rechts/ 
oder links/links Gestricke sowie gegebenenfalls lnter
lockware in Betracht. SchlieBlich versteht sich, daB 
Halbzeug mil vergleichbaren Eigenschaften auch als 15 

Wirkware bzw. Kettenwirkware hergestellt werden kann. 
Der Vorteil einer Wirkware liegt vor alien Dingen darin, 
daB das Halbzeug in Richtung parallel zu zwei unter 
einem spitzen Winkel zueinander verlaufenden Achsen 
eine recht hohe Zugfestigkeit aufweist. 20 

In jedem Fall ist die Weiterverarbeitung,wie oben 
beschrieben, wobei ein wesentlicher Vorteil darin 
besteht, daB der mil verarbeitete Faden 5 oder gegebe
nenfalls mehrere Faden 5 aus thermoplastischem 
Material praktisch keine Alterung aufweisen, womit das 25 

Halbzeug 20 oder 30 beliebig lange bis zur Verarbeitung 
in das Formteil lagerfahig isl. AuBerdem isl der Faden 5 
aus thermoplastischem Kunststoff bei Umgebungstem
peratur nicht klebrig, was bei der Weiterverarbeitung 
ebenfalls einen erheblichen Vorteil darstellt. 30 

Wegen des uberall gleichen Mischungsverhaltnis-
ses zwischen dem Fadenanteil aus dem ersten Material 
und dem Fadenanteil aus dem zweiten Material, nam-
lich dem thermoplastischen Kunststoff, besteht in jedem 
Volumenelement des Halbzeugs 20 oder 30 der gleiche 35 

Vorrat an Bindemittel, gebildet durch den Faden 5 aus 
thermoplastischem Kunststoff. Beim Verpressen 
braucht das Bindemittel nur Strecken entsprechend der 
GroBe der Maschenweite zuruckzulegen. Dadurch kon-
nen groBtechnisch rationell flachige Formteile herge- 40 

stellt werden, die sonst nur mit Hille einer 
Laminiertechnik produzierbar waren. 

Patentanspruche 

stoffschlussig mil dem ersten Material und mil sich 
selbst verbindet, und 

die Faden (4) aus dem ersten Material und 
die Faden (5) aus dem zweiten Material uber die 
Flache des Flachengebildes gleichma.Big verteilt 
sind. 

2. Fertigprodukt oder insbesondere zur Herstellung 
von Formteilen geeignetes Halbzeug (20,30), 
bestehend aus einer Maschenware, in der wenig
stens ein Faden (4) aus einem ersten Material und 
wenigstens ein Faden (5) aus einem zweiten Mate
rial verarbeitet sind, 

wobei die Faden (4) aus dem ersten Maste
rial mil einem dritten Material beschichtet sind, 

zumindest das zweite Material thermopla
stisch ist, 

das zweite Material eine Erweichungstem
peratur (Glasumwandlungspunkl) aufweist, die 
niedriger liegt als die Erweichungstemperatur des 
ersten Materials, 

das zweite Material ein Material ist, das sich 
bei Erwarmung Ciber eine vorbestimmte Temperatur 
stoffschlussig mit dem dritten Material und mit sich 
selbst verbindet, und 

die Faden (4) aus dem ersten Material und 
die Faden (5) aus dem zweiten Material Ciber die 
Flache des Flachengebildes gleichma.Big verteilt 
sind. 

3. Fertigprodukl oder Halbzeug nach Anspruch 1 oder 
2, dadurch gekennzeichnet, daB das zweite Mate
rial ein Formgedachtniss aufweist, derart, daB es 
bei Erwarmung uber eine vorbestimmte Temperatur 
und anschlieBender Abkuhlung den Verlauf beibe
halt, den es wahrend der Erwarmung inne hatte. 

4. Fertigprodukt oder Halbzeug nach Anspruch 1 oder 
2, dadurch gekennzeichnet, daB das erste Material 
kein organisches Material isl. 

5. Fertigprodukt oder Halbzeug nach Anspruch 4, 
dadurch gekennzeichnet, daB das erste Material 
aus den Staffen Metall, Keramik und sonstige anor-

45 ganische Verbindungen ausgewahlt isl. 
1. Fertigprodukt oder insbesondere zur Herstellung 

von Formteilen geeignetes Halbzeug (20,30), 
bestehend aus einer Maschenware, in der wenig
stens ein Faden (4) aus einem ersten Material und 
wenigstens ein Faden (5) aus einem zweiten Mate- 50 

rial verarbeitet sind, 
wobei zumindest das zweite Material ther

moplastisch ist, 
das zweite Material eine Erweichungstem

peratur (Glasumwandlungspunkt) aufweist, die 55 

niedriger liegt als die Erweichungstemperatur des 
ersten Materials, 

das zweite Material ein Material isl, das sich 
bei Erwarmung uber eine vorbestimmte Temperatur 

5 

6. Fertigprodukt oder Halbzeug nach Anspruch 1 oder 
2, dadurch gekennzeichnet, daB die Faden (4) aus 
dem ersten Material Game, Spinnfasergame, End
losgame, Monofile, gefachte Game oder Zwime 
sind oder aufweisen. 

7. Fertigprodukt oder Halbzeug nach Anspruch 6, 
dadurch gekennzeichnet, daB zumindest die Faden 
(4) aus dem ersten Material Einzelfasem oder Sta
pelfasem aufweisen. 

8. Fertigprodukl oder Halbzeug nach Anspruch 1 oder 
2, dadurch gekennzeichnet, daB zumindest die 
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Faden (4) aus dem ersten Material gedrehte Garne 
sind. 

9. Fertigprodukt oder Halbzeug nach Anspruch 1 oder 
2, dadurch gekennzeichnet, daB die Faden (5) aus 5 

dem zweiten Material Garne, Spinnfasergarne, 
Endlosgarne, Monofile, gefachte Garne oder 
Zwirne sind oder aufweisen. 

10. Fertigprodukt oder Halbzeug nach Anspruch 9, 10 

dadurch gekennzeichnet, daB zumindest die Faden 
(5) aus dem zweiten Material Einzelfasern oder 
Stapelfasern aufweisen. 

20. Fertigprodukt oder Halbzeug nach Anspruch 1 oder 
2, dadurch gekennzeichnet, daB die Maschen (21) 
der Maschenware Maschenschenkel (22,23) mil 
einer Lange zwischen 2 mm und 12 mm vorzugs
weise zwischen 4 mm und 8 mm bevorzugt um 6 
mm aufweisen. 

21. Fertigprodukt oder Halbzeug nach Anspruch 18, 
dadurch gekennzeichnet, daB zum Fixieren das 
textile Flachengebilde (20,30) au! eine Temperatur 
erwarmt wird, bei der es eine der Vordehnung ent
sprechende Gestalt annimmt, die es nach dem 
Abk0hlen au! die Umgebungtemperatur beibehalt. 

11. Fertigprodukt oder Halbzeug nach Anspruch 9, 
dadurch gekennzeichnet, daB zumindest die Faden 
(5) aus dem zweiten Material gedrehte Garne sind. 

15 22. Fertigprodukt oder Halbzeug nach Anspruch 18, 
dadurch gekennzeichnet, daB zum Fixieren das 
textile Flachengebilde (20,30) au! eine Temperatur 
erwarmt wird, bei der sich zumindest einige Faden 

12. Fertigprodukt oder Halbzeug nach Anspruch 1 oder 
2, dadurch gekennzeichnet, daB die Maschenware 20 

eine Wirkware isl. 

13. Fertigprodukt oder Halbzeug nach Anspruch 1 oder 
2, dadurch gekennzeichnet, daB die Maschenware 
ein Gestrick (20,30) isl. 25 

14. Fertigprddukt oder Halbzeug nach Anspruch 12 
oder 13, dadurch gekennzeichnet, daB das Ges
trick (20,30) oder Gewirk ein rechts/links, ein 
rechts/rechts oder ein links/links Gestrick oder 30 

Gewirkist. 

15. Fertigprodukt oder Halbzeug nach Anspruch 1 oder 
2, dadurch gekennzeichnet, daB in der Maschen
ware (20,30) jede Masche von Faden (4) aus dem 35 

ersten Material und van Faden (5) aus dem zweiten 
Material gebildet isl. 

16. Fertigprodukt oder Halbzeug nach Anspruch 1 oder 
2, dadurch gekennzeichnet, daB in der Maschen- 40 

ware die Faden (4) aus dem ersten Material und die 
Faden (5) aus dem zweiten Material zufallig verteilt 
an der Vorderseite oder an der R0ckseite liegen. 

17. Fertigprodukt oder Halbzeug nach Anspruch 1 oder 45 

2, dadurch gekennzeichnet, daB die Maschenware 
eine plattierte Ware ist, bei der die Faden (4) aus 
dem ersten Material au! der eine Seite und die 
Faden (5) aus dem zweiten Material auf der ande-
ren Seite der Ware liegen. 50 

18. Fertigprodukt oder Halbzeug nach Anspruch 1 oder 
2, dadurch gekennzeichnet, daB die Maschenware 
(20,30) in zumindest einer Richtung vorgedehnt 
und in der gedehnten Stellung fixiert isl. 55 

19. Fertigprodukt oder Halbzeug nach den Anspr0chen 
1 und 18, dadurch gekennzeichnet, daB die Rich
tung parallel zu den Maschenstabchen liegt. 

6 

(5) aus dem zweiten Material stoffschl0ssig mit den 
Faden (5) aus dem zweiten Material oder dessen 
Beschichtung verbinden. 

23. Fertigprodukt oder Halbzeug nach Anspruch 1 oder 
2, dadurch gekennzeichnet, daB der Volumenanteil 
an dem zweiten Material bezogen auf den Volu
menanteil des ersten Materials zwischen 10% und 
60% vorzugsweise zwischen 10% und 40% betragt. 

24. Tapete bestehend aus einem Fertigprodukt oder 
Halbzeug nach einem oder mehreren der vorherge
henden Anspr0che. 
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.. OCTROOIRAAD 

NEDERLAND 

Indieningsdatum: 4 april 1973, 
24 uur, 

Prijs f 3,-

Ter inzage gelegde 

Octrooiaanvrage Nr. 7 3 0 4 6 7 8 
Int. CI. 

D 04 h 3/08. 

Datum van terinzagelegging: 8 oktober 197 4. 

De hierna volgende tekst is een afdruk van de beschrijving met conclusie(s), zoals deze op boven
genoemde datum werd ingediend. 

Aanvrager: Arno Edgar Wildeman 
Bowdon, Altrincham, Graafschap Chester, Groot-Brittannie. 

Gemachtigde: Nederlandsch Octrooibureau (Dr. J. G. Frielink c.s.), 
Johan de W~ttlaan 15, 's-Gravenhage. 

Ingeroepen recht van voorrang: geen. 

Korte aanduiding: Textielproduct en werkwijze 
voor het vervaardigen ervan. 

De uitvinding heeft betrekking op een textielproduct 
en werkwijze voor het vervaardigen erven. 

Niet geweven textielproducten van het steek gebreide 
type ("stitch knitted type") vervaardigd zonder gebruikmaking 

5 van steekgarens, zijn vervaardigd en wel uit een basis-vezel
vlies, door het vlies samen te drukken en samen te breien met 
vezelbundels, opgenomen door samengestelde naalden vanaf een 
zijde van het vlies naar de andere zijde, waar zij warden 
samengenaaid in een kettingsteekformatie met vezelbundels 

'10 genomen uit opeenvolgende doordring,ingen om de naalden door het 
vlies, als beschreven in de Britse octrooischriften ~.058.483 

of '1.'143.827. 
Het gebruik van dergelijke textielmaterialen is be

perkt als gevolg van het feit, dat zelfs bij machines met 

7304678 
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een fijne na.aldzetting met 28 naalden per 25 mm; _·de afzonde:r-
lijke naalden slechts in staat zijn tot onderling breien van 
minder dan de helft van de vezels in het vlies. Er is daarom 
onvoldoende verankering voor meer dan de helft van de vezels 

5 in het samengesiielde textielmateriaal. Verschillende pogingen 
zijn gedaan om dlit te vermijden, bijv. (a) door naaldprikken 
na het hechten met steken, maar dit geeft grote veranderingen 
in het uiterlijk·van het textielmateriaal zonder de nadelen 
vol.ledig te vermijden; (b) het bekleden of im:pregneren van 

10 het textielm.ateriaal met hechtmiddelen, maar hierdoor wordt 
ook de greep belangrijk gewijzigd., waardoor het textiel
materiaal voor vele toepassingen ongeschikt is. 

Onderha;;.vige uitvinding heeft betrekking op een ver
vaardiging van een niet-geweven therrno-gehecht textielmateriaal. 

15 in twee trappen. Eerst wordt een basis vezelvlies onderworpen 
aan een werkwijze van vezelbreien om het vlies te consolideren 
tot een gebreid vliesmateriaal en in de tweede plaats wordt •r 

dit aldus gefabriceerde materiaal onderworpen aa.n een werk
wijze van thermo-hechten voor het verschaffen van een betere 

20 verankering van de vezels en een grotere stabilit~it van het 
uiteindelijke materiaal. 

Bij het uitvoeren van de uitvinding kan het vlies w_orden 
vervaardigd op de een of andere bekende wijze op eenvlies
vormmachine, bijv. door de banen genomen van de doffercilinder 

25 van een gebruikelijke katoen- of wolkaarde of op een pneuma
tische JTliesvormmachine over de gehele breedte samengevouwen. 
De aldus verkregen vezelvliesbanen warden dan geconsolideerd 
tot een textielmateriaal door vezelbreien, bijv. op de een of 
andere steekhechtmachine, of door gebruikmaking van een vezel-

30 breiwerkwijze. 
Volgeus de uitvinding is·. b.et textielmateriaal volgen§ 

de uitvinding gekenmerkt door het differentieel hechten van 
het textielmateriaal door het erin brengen van thermoplastisch 
gehechte vezels of elementairdraden. 

De samenstelling van het vlies of· de baan kan als volgt 
zijn: 

7104678 - 2 -
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1 •. · 1000/4 smel tvezels van een enkel type synthetische vezels, 
bijv. nylon 6, nylon 66, polyprop;een, polyester, enz. 
2. Een mengsel van smeltvezels van twee of meer typen waar
van de smeltpunten varieren, bijv.' 50'/4 nylon 6 en 50ib nylon 66, 

5 of 40'/4 bicomponent vezel met een nylon 6 mantel en een nylon 66 
kern en 60% nylon 66 vezel. 
;. Een mengsel van niet-smelt vezels, bijv. viscose met 
tenminste 10% smeltvezels, bijv. riylon 6 of poly:propeen. 

Het textielmateriaal vervaardigd uit een van de drie 

10 vliessamenstellingen als boven aangegeven wordt vervolgens 
onderworpen aan een werkwijze van thermo-hechten door het 
materiaal te leiden door de kneep gevormd door twee rollen 
op de thermo-hechtmachine. Het thermo-hechten kan worden uit
gevoerd onder gebruikmaking van een verwarmde en een niet-

15 verwarmde kalanderrol, waarbij de verwarmde rol is gegraveerd 
of glad en de niet-verwarmde rol is hard of zacht. 

De oppervlaktetemperatuur van de verwarmde rol of rollen 
is van belang en wordt zo gekozen dat hij hoger is dan het 
smeltpunt van de smeltvezels in het vezel-gebreide materiaal, 

20 waarna het materiaal van de rollen wordt genomen. 

De mate van smelten en de doordringingsdiepte door het vezel
gebreide textielmateriaal, waarop smelten wordt uitgevoerd, 
wordt geregeld door: 
(a) de temperatuur•van de hechtrol of -rollen; 

25 (.b) de druk uitgeoefend op het textielmateriaal in de kneep; 
(c) de snelheid waarmede het vezel-gebreide textielmateriaal 

door de kneep passeert; 
(d) de kenmerken van de roloppervlakken. 

Aan de hand van de volgende voorbeelden wordt de uit-
30 vinding hierna nader bescbreven. 

VOORBEELD I 

Een mengsel van nylon 6 en nylon 66 vezels worden ge
kaard op een kaarde van het woltype, dwars gevouwen en toege-

35 voerd aan een Malivlies steek-hechtmachine onder de volgende 
omstandigheden: 

730 4678 
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Gegevens van het vlies:: nylon 6, 4- denier, 2¥./4 · 65% 
nylon 66,. 3 denier, 4-" · .35% 

Malivlies 
Brei-gegevens: 18 naalden per 25 mm 

steeklengte 1,6 mm 
5 materiaalgewicht 204- g/m2 

snelheid 1000 steken/mino 

Dit materiaal bezat goede textiel-eigenschappen, · 
maar de·oppervlakk:enwaren zo zacht dat 11 pilling11 optrad 

10 bij lichte wrijving. 
Ret vezel-gebreide materiaal werd daarna thermo

gehecht door het leiden ervan door de kneep van een •~alander 
met een verwarmde gegraveerde rol in aanraking met de zijde 
zonder lussen van het materiaal en e.en "cotton bowl" aan-

15 raking met de luszijde, in overeenstemmi.ng met de volgende 

20 

25 

30 

.35 

omstan.digheden: 
Oppervlakte-temperatuur verwarmde rol 230°0 
Meetdruk 1000 kg/10 cm lengte 
LoopsnE;ilheid 5 m/min. 
Gepatroneerde rol met gehevenvierkanten 
Punten van vierkanten - 0,68 mmx 0,68 mm 
.A.fstand tussen de punten 0,52 mm 
Oppervlak van de pun.ten .32,4% van het totale oppervlak. 
Na thermo-hechting onder gebruikmaking van de 

"pillbox tester" van Imperial Chemical Industries 
Ltd. gedurende 5 uu.r bleek het "pilling" op de 
thermo-gehechte zijde van het materiaal nul te zijn 
en aan de luszijde te verwaarlozeno 

VOORBEELD II 

Een mengsel van nylon 6 en·vincel wordt gekaard op een 
kaarde van_het wol-type, dwars gevouden en toegevoerdaan een 
Malivlies stik-hechtllJ.aChine, onder de volgende omstandigheden: 
Gegevens van het vlies: nylon 6, 3 denier 2-a,~6 65% 

11vincel 64-11 denier 611 35% 
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Malivlies 
Brei-gegevens: 14 naalden per 25 mm 

steeklengte 1,6 mm 

gewicht textielmateriaal 1,80 g/m2 
snelheid 1200 steken/min. 

Als bij Voorbeeld I bezat het materiaal goede textiel
eigenschappen, maar was niet bevredigend als gevolg van 
11:pilling 11

• 

Het vezel-gebreide textielmateriaal was thermo-gehecht 

10 door het leiden ervan door de kneep van een calander met een 
vervrarmde gegraveerde rol in aanraking met; een zijde van het 
materiaal zonder lussen en een gladde stalen onverwarmde rol 
in aanraking met de luszijde, in overeenstemming met de vol

gende omstandigheden: 
15 

20 

25 

Oppervlakte-temperatuur verwarmde rol 225°C 
Kneepdruk 1500 kg/10 cm lengte 
Loopsnelheid 5 m/min. 
Gepatroneerde rel geheven vierkanten 
Toppen van de vierkanten 0,68 mm x 0,68 mm 

Afstand tussen de toppen 0,52 mm 
Oppervlak van de toppen 32,1% van het totale oppervlak 
Het thermo-gehechte materiaal bezat na 5 uur in een 

"pillbox 
Ltcl. een 
gehechte 

tester" van Imperial Chemical Industries 
"pilling" gelijk aan nul aan de thermo

zijde van het materiaal en te verwaarlozen 
"pilling" aan de luszijde. 

Als gevolg-van het gebruik van een hechttemperatuur 
boven de smeltpunten van de nylon 6 vezel in bovengenoemde 
voorbeelden werd een volledig hechten van de anders losse 

30 vezels op de zijde zonder lussen van het materiaal bereikt, 
de verankering van de vezels veroorzaakt een te verwaarlozen 

"pilling" op de niet-thermo-gehechte luszijde van het mate
riaal. 

Het plaatsen van de verwarmde rol op de zijde van het 
35 materiaal zonder lus~en met een onverwarmde rel op de zijde 

7304678 
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van het materiaal met de lussen maakt differentieel hechten 
van het vlies op de baan met mee_r hechting op ae achterz.ijde 
of de zijde zonder lussen en progressief minder hechting 
naar de lus- of voorzijde mogelijk. 

5 Textielmaterialen vervaardigd volgens de uitvindin.g 

10 

bezitten een zeer goede greep en drapeervermogen en zijn 
geschikt voor bekleding, huishoudelijke en industriele 
doeleinden. 

C 0 N C L U S I E S 

1. De vezel-gebreide textielmateriaal, g e k.~ n
m erk t door het differentieel hechten van het materiaal 
door de aanwezigheid van thermo-plastisch gehechte vezels 

15 of elementairdraden. 

2. Materiaal volgens conclusie 1, met he t 
ken mer k, dat de vezels ·100% thermo-plastische of 
smeltvezels kunnen zijn; een merigsel van· thermo-plastische 

20 opsmeltvezels van twee of meer typen, of een mengsel van 
thermoplastische of smeltvezels en niet-smeltvezels. 

;. Werkwijze voor het vervaardigen van· een vezel
gebreid te:itielm.ateriaal, g eke nm erk t door het 

25 · onderwerpen van een =vlies of_ baan bevattende thermo-hardende 
of smeltvezels, aan een vezelbrei-handeling en het leiden 
van het verk:regen vlies, of de verkregen baan d.oor de lmeep 
van een verwarmde en een koude rol om de thermo-hardende of 
smeltvezels differentieel te smelten om het vlies op e baan 

30 tot een vezel-gebreid thermo-gehard materiaal te vormen. 

4. Werkwijze volgens conclusie 2, met he t 
k e nm e r ·k, dat het vlies op de baan wordt geleid door. 
de lmeep van een.koude rol en een verwarmde rol met eenge-

35 \ grafe~rd patroon daarop bij een temperatuur liggende boven ~ 
het smeltpunt van tenminste een van de thermo-plastische of 
1pmeltcom.ponentvezelso 
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BUNDESREPUBLIK DEUTSCHLAND 

DEUTSCHE s@PATENTAMT 

KL. 71 a 23/02 
INTERNAT. KL. A 43 h 

AUSLEGESCHRIFT I 084173 

1 
Die Erfindung bezieht sich auf ein Schuhoberteil, 

welches aus einem Mischgcwebe mit Textil- und 
Polyvinylchloridanteilen hergestellt und einer Vvarm
behandlung unterzogen ist. 

Es ist bekannt, Mischgewebe, die aus Tcxtil- und 5 
PVC-Fasern bestehen, zu verwenden, wobei man ein 
clerartiges Mischgewebe <lurch eine Warmbehandlung 
und eventuell <lurch Beflocken und Schleifen so aus
bilden kann, daB es eine samt- oder wildlederartige 
Beschaffenheit erhalt. 10 

Es ist auch bekannt, SchuBfaden und Kettenfaden 
thermoplastisch miteinander zu verschmelzen, wobei 
es moglich ist, daB sowohl der SchuB- als auch der 
Kettenfaden oder nur einer der beiden Faden thermo
plastisch ist und durch Verschmelzung und an- 15 
schlieBende Hartung mit dem anderen Faden ein Ge
webe entsteht, welches hart ist. 

Der N achteil dieser bekannten Gewebe oder von 
Gewirken dieser Art besteht darin, daB bei der Her
stellung des Gewebes oder Gewirkes der Anteil der ao 
PVC-haltigen Faden an genau bestimmten Stellen, die 
anschlieBend gehartet werden sollen, heriicksichtigt 
werden mul.l und dadurch bei der Herstellung eine 
Verteuerung entsteht. 

Aufgabe der Erfindung ist es, es zu gestatten, daB 25 
<las Material fiir das Schuhoberteil in der Web- oder 
Wirkwarenfabrik hergestellt wird, ohne daB da:bei auf 
die spatere Weiterverarbeitung dieses Materials zu 
S chuhschaftcn:Riicksicht genommen zu werdelli braucht, 
z. B. darauf, welche Stellen des Gewebes oder Gewirkes 30 
besonders mit PVC-Faden angereichert werden miissen. 

Die Losung der Aufgabe nach der Erfindung be
steht darin, daB <las Mischgewebe oder Mischgewirk 
aus an sich bekannten Mischfaden aus Textil- und 
Polyvinylchloridfasern hergestellt und an wahlbaren 35 
Stellen in bekannter Weise durch Warmbehandlung 
versteift ist. 

Nach diesem Merkmal findet die Mischung mit dem 
thermoplastischen Werkstoff nicht im Gewebe oder 
Gewirk z. B. clurch Verwendung unterschiedlicher 40 
SchuB- oder Kettenfaden statt, sondern im Faden 
selbst. Wenn man direkt in der Faser mischt, dann 
braucht man nicht mehr SchuB- und Kettenfa.den aus 
verschiedenen W erkstoffen zu wahlen, man kann also 
einheitlich denselben Faden fiir SchuB- und Kette 45 
verwenden, so daB das ganze Gewebe oder Gewirk aus 
einem einheitlichen Werkstoff hergestellt wird, ohne 
daB dabei Riicksicht auf den Zuschnitt genommen 
werden muB. Erst wenn die Teile zugeschnitten sind 
und wenn feststeht, welche Teile z. B. fiir die Fersen- 50 
oder Zehenkappe verwendet werden, wird an ortlich 
begrenzten Stellen eine an sich bekannte Warm
behandlung durchgefiihrt, womit die entsprechende 
Hartung erreicht wird. 

G 15395 VII/71a 
AN ME LDE TAG: 18.SEPTEMBER 1954 

BEKANNTMACHUNG 
DER ANMELDUNG 
UND AUSGABE DER 
AUSLEGESCHRIFT: 23. JUN! 1960 

Schuhoberteil 

Anmelder: 

Walter Geifller, 
Unterfohring bei Miinchen, Bahnhofstr.16 

W.alter GeiBler, Unterfohring bei Mlinchen, 
ist a1s Erfinder genannt worden 

2 
In weiterer Ausgestaltung der: Erfindung ist an der 

dem FuB zugekehrten Innell'seite des Fersenteils ein 
aufgerauhtes Baumwollgewebe angeordnet, welches 
sich wahrend der Warmbehandlung des Schuhober
teils mit diesem verbindet. 

l'\ ach diesem Merkmal wird also innen am Schuh 
ein aufgerauhtes, aus anderen Fasern bestehendes Ge
webe oder Gewirk thermoplastisch befestigt. Statt des 
Baumwollgewebes oder -gewirkcs kann auch ein Woll
gewebe oder -gewirk verwandt werden, so daB der 
Schuh auBen ein wildlederartiges Aussehen hat, 
wasserabweiscnd ist und cine gewisse Harte mit noch 
geniigend grnl.ler Dehnbarkeit aufweist, wahrend sich 
innen eine flauschartige, warmende und an dem FuB 
sich anschmiegende Baumwoll- oder Wollauskleidung 
befindet. Die thermoplastische Verformung wird 
zweckmwBig so weit getrieben, daB die Maschenbil
dung vom W eben oder Wirken verschmolzen ist. 

Eine weitere mogliche Ausgestaltung besteht darin, 
daB der Anteil an Polyvinylchlorid in den Misch
faden des Gewebes oder Gewirkes so hoch ist, daB 
die der Abnutzung unterliegenden Rander des geweb
ten oder gewirkten Schuhoberteils rrach der Warm
behandlung eine geniigende Harte besitzen und daB 
•sen und bzw. oder Verzierungen aus Metall od. dgl. 
durch Erhitzen der betreffenden Stellen und Ein
schmelzen befestigt werden konnen. 

Hinsichtlich der dekorativen Ausgestaltung ist es 
noch wichtig, daB in deR Mischfaden des Gewebes 
bzw. Gewirkes ein so hoher Gehalt an Polyvinyl
chlorid vorhanden ist, daB vorzugsweise Ornamente 
<lurch erhitzte Pragestempel herstellbar sind. 

Als Anwendungsgebiet der vorliegenden Erfindung 
sind alle Moglichkeiten zu bezeichncn, bei denen man 
Schuhoberteilen aus dekorativen Grunden das Aus
sehen von Wildleder geben will, den Preis aber er
heblich senken mochte. Insbesondere ist das Schuh-
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1 084 173 
3 

oberteil auch fur medizinische Zwecke geeignet, um 
bei anormal ausgebildeten FiiBen die Moglichkeit zu 
haben, das elastisch nachgebende Schuhoberteil der 
FuBform anzupassen. 

PATENTANSPROCHE: 

5 

1. Schuhoberteil, bestehend aus einem Misch
gewebe mit Textil- und Polyvinylchloridanteilen, 
welches einer W armbehandlung unterzogen ist, 10 

dadurch gekennzeichnet, daB das Mischgewebe aus 
an sich bekannten Mischfiiden aus Textil- und 
Polyvinylchloridfasern hergestellt und an wahl
baren Stellen in bekannter Weise <lurch Warmbe-
handlung versteift ist. 15 

2. Schuhoberteil nach Anspruch 1, dadurch ge
kennzeichnet, daB an Stelle des Mischgewebes ein 
Mischgewirk verwendet ist. 

3. Schuhoberteil nach den Anspriichen 1 und 2, 
dadurch gekennzeichnet, daB seine Fersen- und 20 

Zehenteile durch Warmbehandlung versteift sind 
und daB an der dem FuB zugekehrten Innenseite 
des Fersenteiles ein aufgerauhtes Woll- oder 
Baumwollgewebe oder ein Woll- oder Baumwoll-

4 
gewirk angeordnet ist, welches sich wahrend der 
Warmbehandlung des Schuhoberteiles mit diesem 
verbunden lia.t. 

4. Schuhoberteil nach den Anspriichen 1 bis 3, 
dadurch gekennzeichnet, da.B der Anteil an Poly
vinylchlorid in den Mischfiiden des Gewebes oder 
Gewirkes so hoch ist, da.B die der Abnutzung 
unterliegenden Rander des gewebten oder gewirk
ten Schuhoberteiles nach der Warmbehandlung 
eine geniigende Harte besitzen und da.B Osen und 
bzw. oder Verzierungen aus Metall od. dgl. <lurch 
Erhitzen der betreffenden Stellen und Einschmel
zen befestigt sind. 

5. Schuhoberteil nach den Anspriichen 1 bis 3, 
dadurch gekennzeichnet, daB in den Mischfaden 
des Gewebes oder Gewirkes ein so hoher Gehalt an 
Polyvinylchlorid vorhanden ist, da.B vorzugsweise 
drnamente <lurch erhitztePragestempel herstellbar 
sind. 

In Betracht gezogene Druckschriften: 
Deutsche Patentschriften Nr. 822 240, 475 648; 
deutsches Gebrauchsmuster Nr. 1676274; 
USA.-Patentschriften Nr. 2 639250, 2 343 390. 
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STABILISIERUNG EINES GESTRICKS DURCH THERMOMATERIAL 

Die vorliegende Erfindung betrifft ein Verfahren zur Stabili

sierung van Gestricken. 

Es sind Gestrickstrukturen bekannt, die liber oder weniger loc

kere Bindungen verfugen, die im Falle einer mechanischen Bean

spruchung leicht aufgeweitet oder gar zerstort werden konnen. 

Derartige Bindungen sind z.B. Frotteebindungen oder Polfaden

strukturen. 

Der vorliegenden Erfindung liegt die Aufgabe zugrunde, ein V0 r

fahren zu schaffen, das eine Fixierung van lockeren Bindungs

strukturen in einem Gestrick ermoglicht. Diese Aufgabe wird 

durch ein Verfahren gemaB Anspruch 1 oder 2 gelost. Vorteilhaf

te Weiterbildungen der Erfindung sind Gegenstand der Unteran

sprliche. Die Erfindung betrifft ebenfalls ein Gestrick, das un

ter Anwendung des Verfahrens nach Anspruch 1 oder 2 hergestellt 

ist. 

ErfindungsgemaB erfolgt die Festlegung oder Fixierung der loc

keren Bindungsstrukturen im Gestrick durch ein thermoplasti

sches Material, das unter Einwirkung von Hitze weich wird 

und/oder verklebt und/oder seine Struktur verandert. 

Bei der thermischen Behandlung eines Schmelzmaterials verbindet 

sich bzw. verklebt das thermoplastische Material mit dem Ge

strick in einem definierten Bereich, wodurch die lockeren Bin

dungsstrukturen sicher an dem Gestrick festgelegt werden. 

Ein derartiges Material, das in Garnform erhaltlich ist, ist 

z.B. Grilon® van EMS-Chemie AG. Diese Schmelzfaden sind mit ei

nem Schmelzpunkt in einem weiten Temperaturbereich von 85 bis 

160°: erhaltlich. 
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Statt eines Schmelzfadens, der durch die Thermobehandlung zu

mindest partiell, in der Regel vollig aufschmilzt, kann auch 

ein Thermofaden verwendet werden, der unter Temperatureinwir

kung seine Eigenschaften seine Struktur, wie z.B. Form, Lange 

etc. verandert. Bei der thermischen Behandlung des Thermomate

rials, z.B. eines Therrnoschrumpffadens verandert dieser seine 

Struktur, z.B. Lange. Eine Stabilisierung des Gestricks erfolgt 

hier durch die Langenabnahme des Fadens, die zu einer Verdich

tung des Gestricks flihrt. Vorzugsweise sollte dabei der Durch

messer des Fadens beibehalten werden. 

Es gibt drei Alternativen, das thermoplastische Material in das 

Gestrick einzubringen. 

Eine erste Moglichkeit zur Einbringung des thermoplastischen 

Materials in das Gestrick besteht im Beschichten des fertigen 

Gestricks rnit dem Material. Das thermoplastische Material wird 

vorzugsweise auf der Rlickseite, d.h. nicht Sichtseite des Ge

strickes aufgeklebt, aufgedarnpft oder anderweitig beschichtet. 

Nach der thermischen Behandlung verschmilzt bzw. verklebt das 

Material dann auf der Ruckseite des Gestricks und fixiert da

durch eventuell in dem Gestrick vorhandene lockere Bindungs

strukturen. 

In einer zweiten Alternative wird das thermoplastische Materi

al als Faden in einer ruckwartigen Lage oder in eine Verbin

dungslage eines mehrlagigen Gestricks eingestrickt. Nachdem das 

Gestrick fertig gestrickt ist oder bereits im Laufe der Her

stellung wird das Gestrick thermisch behandelt, wodurch der Fa

den aufschrnilzt bzw. verklebt und auf diese Weise lockere Bin

dungsstrukturen in dern Gestrick festigt. Der therrnoplastische 

Faden kann hierbei als Verrnaschungsfaden fungieren. Da jedoch 

der Faden bei der therrnischen Behandlung eventuell reiBen kann, 

wird er vorzugsweise als Faden eingestrickt, der nicht an der 
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Maschenbildung des Gestricks beteiligt ist. Eine geeignete Ein

bringung ware hier ein Kett- oder Schu5fadeneintrag. 

Eine dritte Moglichkeit der Einbringung des Thermo- oder 

Schmelzfadens ist das Aufplattieren des Fadens. Hier wird der 

Faden tiber einen speziellen Fadenfuhrer neben dem Vermaschungs

faden derart eingebracht, daB er in Abstanden an dem Gestrick 

festgelegt, z.B. partiell vermascht wird. 

Als thermoplastischer Faden bzw. Thermofaden wird vorzugsweise 

aus Faden Typ Grilon® Multifil, K oder KE der EMS-Chemie AG 

verwendet. 

Allgemein sollte der Schmelzpunkt des Fadens bzw. Aufweichpunk~ 

des Fadens sollte vorzugsweise wenigstens 30° Uber Raumtempera

tur liegen, um bei hoheren Stricktemperaturen keine Ausfalle zu 

verursachen, andererseits sollte die Schmelztemperatur nicht zu 

hoch liegen, um durch die Thermobehandlung nicht die Qualitat 

der anderen Faden des Gestricks zu beeintrachtigen. 

Durch die erfindungsgemaBe Technologie lassen sich mechanisch 

sehr strapazierte Gestricke, wie z.B. Sitzbeztige in ihren Ab

riebeigenschaften betrachtlich verbessern. 

Der Schmelzfaden kann auch dazu verwendet werden, nachtraglich 

Funktions- oder Zierelemente mit dem Gestrick zu verbinden. Die 

Verbindung wird dann durch die thermische Aktivierung des defi

niert ein- bzw. aufgebrachten Schmelzfadens bewirkt. 

Der Schmelzfaden kann auch als Polfaden zwischen zwei Lagen 

eingebracht und anschlieBend thermisch aktiviert werden, wo

durch die beiden Lagen stabil miteinander verbunden werden. 

In einer sehr vorteilhaften Weiterbildung der Erfindung wird 

der Schmelzfaden dazu verwendet, Anfangs- oder Endreihen, Lo-
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cher Kanten oder andere hervortretende oder konturierte Ge

strickelemente zu verkleben oder diese Stellen zu stabilisie

ren. 

Durch die Verwendung van Therrnofaden lassen sich auf einfache 

Weise Mehrlagen-Abstandsstrukturen herstellen. 

Der Schmelz- oder Therrnofaden kann auch von anderen Fadenrnate

rialien umsponnen oder umwunden sein, wodurch es moglich ist, 

auch schlecht strickbare Fadenmaterialien in das Gestrick ein

zubringen. 

Zurn Fixieren des Gestricks auf einem Trager kann auf der Ruck

seite des Gestricks ein Schmelz- oder Ther~ofaden aufgebrach~, 

vorzugsweise definiert aufplattiert oder partiell vermascht 

werden. Durch Dampf- bzw. Hitzebehandlung kann dann das Ge

strick, z.B. ein Sitzbezug einfach auf einen Trager wie z.B. 

Formschaurn aufgebracht und fixiert werden. 
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PATENTANSPRUCHE: 

1. Verfahren zur Stabilisierung eines Gestricks mit mechanisch 

empfindlichen Bindungen, wie z.B. Frottee- oder Polfadenbindun

gen, bei dem in das Gestrick ein Schmelz- oder Thermofaden ein

gestrickt bzw. aufplattiert und das Gestrick anschlie6end ther

misch behandelt wird. 

2. Verfahren zur Stabilisierung eines Gestricks mit mechanisch 

empfindlichen Bindungen, wie z.B. Frottee- oder Polfadenbindun

gen, bei dern das Gestrick rnit einem Schmelz- oder Thermomateri

al beschichtet und anschlie6end thermisch behandelt wird. 

3. Verfahren nach Anspruch 1, 

dadurch gekennzeichnet, 

da6 der Schmelzfaden in dem Gestrick vermascht wird. 

4. Verfahren nach Anspruch 1 oder 3, 

dadurch gekennzeichnet, 

da6 der Schmelzfaden in das Gestrick als Kett- oder Schu6faden 

eingebracht wird. 

5. Verfahren nach Anspruch 1, 3 oder 4, 

dadurch gekennzeichnet, 

da6 der Schmelzfaden auf der Ruckseite des Gestricks eingebun

den wird. 

6. Verfahren nach Anspruch 2, 

dadurch gekennzeichnet, 

daB dir Rlickseite des Gestricks mit dem Schmelzmaterial be

schichtet wird. 
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7. Verfahren gemaB Anspruch 1 und 2. 

8. Verfahren nach einem der vorhergehenden Anspruche, 

dadurch gekennzeichnet, dafi ein Schmelz- oder Thermofaden ver

wendet wird, der von anderen Fadenmaterialien umsponnen oder 

umwunden ist. 

9. Verfahren nach einem der vorhergehenden Anspruche, 

dadurch gekennzeichnet, dafi durch die thermische Aktivierung 

des definiert ein- bzw. aufgebrachten Schmelzfadens nachtrag

lich Funktions- oder Zierelemente mit dem Gestrick verbunden 

werden. 

10. Verfahren nach einem der vorhergehenden Ansprilche, 

dadurch gekennzeichnet, dafi der Schmelzfaden als Polfaden zwi

schen zwei Lagen eingebracht und anschlieBend thermisch akti

viert wird. 

11. Verfahren nach einem der vorhergehenden Ansprilche, 

dadurch gekennzeichnet, daB durch thermische Aktivierung des 

Schmelzfadens Anfangs- oder Endreihen, Locher Kanten oder ande

re hervortretende oder konturierte Gestrickelemente verklebt 

oder stabilisiert werden. 

12. Gestrick, hergestellt gernaB einem Verfahren nach einern der 

vorhergehenden Anspruche. 

13. Sitzbezug, hergestellt rnit einem Gestrick nach Anspruch 12. 
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One Oomplete Speciflcati()'II, Left : Dec. 12, 1940. 
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Specification Accepted: Aug. 20, 1941. 

PROVISIONAL SPECIFICATION 
No. 30312 A.D. 1939. 

Improvements relating to Knitted Fabrics and Manufactured Knitted 
Articles. 

I, HAROLD EDMUND BREW, B.Sc., 
.A.T.I., Assoc. l\lI.C.T., a British subject, 
of Hawthorn Cot.tage, Glazebrook Lane, 
Glazebrnok, l\fanchester, do hereby 

5 declare the nature of tihis invention to be 
us follows : -

This .invention relates to knitted 
fabrics, and to manufactured articles 
made by knitting, such for example as 

10 ladies stockings. 
One of the disadvantages of certain 

types of knitted wear at present known, 
is the susceptibility to "laddering ", 
Hmt is, to a broken stitch in one course 

l;'; releasing the engaged stitch in. the next 
c11urse and allowing . the ·dro:r;ping of the 
successivel:v.-engaged stikhes m succes
sive courses. In the case of a stocking 
for instance, a stitch broken at the knee 

20 ma,v cause a '' ladder '' along the lengt'h 
of the stocking as far as the instep. 

Again, knitted fabrics are usually ver;v 
susceptible to lateral distortion, for 
which reason thev are not suitable for 

2:i the manufacture· of -processed goods 
since they would be di;;;torted in the prn
cessing machinery; and, in addition, 
manv knitt,ed fabrics if cut into narrow
width strips or into other small-dimen-

30 sioned piec~~ ar~ apt to curl and/or fray. 
The object of the present invention is 

to provide knitted goods of an improved 
character in which, (a) if t'he stitching is 
of a ladderable l!ype, laddering is pre-

35 vented, or at thP. least if it occurs is con
fined to short lengths; (b) the fabrics 
may be reinforl'erl against lateral distor
tion, and (c) the fabrics may be prevented 
from fraying an:cl/or curling. 

40 According to the invention, Hie knitted 
goods are made from yarns some of which 
or some parts of which are capable of 
being rendered temporarily adhesive, and 
such state of adhesion is brought about 

•15 after knitting has been accomplished. 
'l'he result aimed at is that where, in the 
finished article, a porbion rendered 
adheBiYe is in contnct with another part 
union will take place, thus uniting con-

[Pricc 2/·] 

tiguous stitches at random. According 50 
to the particular goods being made, that 
is according ilo whether non-laddering or 
reinforcement is the principal aim, the 
number and spacing of the unions will 
be varied. For instance, in the case of a 55 
stocking the unions must be such a'S not 
unduly to interfere with the elasticity 
and tension of J,he article. 

The invention contemplates the use of 
a double yarn, of which one strand only 60 
i;; capable of being rendered adheeive, 
and whether the two yarns are knitted 
simultaneously from separate supplies, or 
whether they are t,wisted ilogether or 
otherwise combined, aB a composite yarn. 65 
Further, the invention includes the use 
of thermo-plastic ;varn components, to he 
rendered adhesive by the application of 
heat a·s well as t,he use of substances 
which, if treated with solvents or liquid 70 
reagents, become adhesive. As further 
alternatives gaseouB or vapour reagents 
may be employed, and either with or 
without super-atmospheric pressure. 

As applied to doubl~ or composit'3 7.''5 
yams, l!he invention may be characterised 
b,r the u'Se of " primary " or foundation 
yarns of silk 01· viscose rayon, or other 
natural or synthetic fibre, and " bind-
ing · · yarns comprising filaments of 80 
acetate or ether rayon, or of hydrolised 
acetate, or of acetylated yarn, or of ol!her 
filaments of a yarn having different 
c'hemical properties from the primary 
yarn. The difference of chemical proper- 85 
ties is to be such that a treatment of the 
selected binding yarn, ilo effect the desired 
union, will be 0£ a kind not calculated to 
affect the primary yarn. 

In other cases the binding yarn of a 90 
composite yarn may be treated at inter
mittent places to modify it,s chemical 
and/or physical properties in Buch a way 
as to render the yarn adhesive when 
treated. say by heat, or with a solvent, or 95 
the like. """' 

In examples of the invention when ),. 
viscose-acetate combination yarn, or a , 

Price 25~ 
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real-silk-acetate combination yarn is 
employed, the state of adhesion may be 
introduced by the application of such 
solvents as eit:her glacial acetic acid or 

5 acetone, these two exampleB being named 
as representiative of a wide range of alter
natives. The proportions of solvent and 
the periods of immersion to give opt-imum 
results can be found by simple trial and· 

10 eITor. In other examples, instead of a 
solvent being employed the yarn could be 
hydrolised by the application of caustic 
soda to the acetat-e conBtituents, that ill, 
for example, in the case of a viscose-

15 acetate combination. Again, in other 
examples, instead of solvents or hydrolis
ing agents being used, the acetate con
stituents may be fused by the applicatiion 
of heat with or without pressure. 

20 In the use of solvents or other re-agents, 
in particular liquid re-agents, a too-rapid 
treatment of t,he binding yarn may result, 
and this would caus~ . excessive binding 
of the primary yarn, or even dispersion of 

25 the binding yarn. This call be pre
vented by- the treatment of the,j)inding 
yarn with a resist at short inte11:yals, 
which intiervals may be regularly 'or 
irregularly spaced. ', 

30 In- other embodiments of the invention 

when a composite yarn is used in which 
the two constituents are of similar 
material, th!'l material will be such as to 
allow of the adhesion being produced, but 
one or both the yarns wm be tireated with o5 
a resist, in parts, so that the . adhesion 
will be brought about only in those plaC€s 
not treatetl with the resist. 

In the manufacture of such artiicles as 
stockings, the binding yarn may, if 40 
desired, be employed for a certain pro
portion only of the courses, and in such 
case it may be necessary to vary the effec-
tiye denier or count of the primary yarn 
in the intervening courses, so that there 45 
will be no noticeable " ringing " or other 
marking of the.finished article. 

The invention is capable of a number 
of modifications, but in all cases the aim 
is to use yarns which, when the knitted 50 
article is subsequently treated, will be 
rendered adhesive in ·certain points, with 
the result that, a union will ..accrue where 
tho;;e points are points of contact in the 
stitching. 55 

Dated this 17th day of November, 1939. 
For the Applicant, 

WILSON, GUNN & ELLIS, 
Chartered Patent,· Agents, 

':~~/56, Market Street, Manchester, 1. 

PROVISIONAL SPECIFICATIO'.N".- - _ -~ 
No. 7497 A.D. 1940. 

Improvements relating to Knitted Fabrics and Manufactured Knitted 
Articles. 

I, HAROLD· EDMUND BREW, B.Sc., 
A.T.I., Assoc. M.C.T., a British subject, 
of Hawthorn Cottage, Glazebrook Lane, 
Glazebrook, Manchester, do hereby 

60 declare the nature of this invention to be 
as follows : -

This invention relates to knitited fabrics 
and to manufacturl;ld articles made by 
knitting, sueh for example as ladies stock-

65 ings, and consists of improvements in or 
modifications of the invention forming 
the subject of my earlier Application for 
Patent, No. 30312/39 :filed on the 18th 
November, 1939 (Serial No. 538,865). 

70 According to that invention, knitted 
goods were matle from yarns, some of 

. which, or some parts of which, were cap
able of being rendered temporarily :adhe
sive, such state of adhesion being brought 

75 about after the knitting had been accom
plished, and with a view t,o preventing or 
resisting laddering of the fabric. Alterna
tive modes of operation are described in 
my sai-d earlier Application, and the 

80 present invention . consists of improved 
means for bringing about the adhesion 

between the yarns. 
The present invention consists mainly 

in !!he use of improved or alternative sol
vents or swelling agents, which will act 85 
on the auxiliary yarn of~ say cellulose 
derivative (in particular cellulos·e. acetate) 
to affect the adhesion, but which will have 
no adverse affect on the basic yarn (for 
example a viscose yarn). Other deriva- · 90 
tives than cellulose acetatie are cellulose 
nitrate, and cellulose ethers, e.g., benzyl 
cellulose and ethyl cellulose, and also 
mixed cellulos!:l esters, cellulose aceto 
propionate. Furtiher, synthetic th!.'ea-ds !15 
of other materials may be employed aB the 
auxiliary yarn ( and even as the main 
yarn), for example, the polyamide •and 
vinyl resins, the solvents or swelling 
agents being suitably chosen. 100 

According to the invention, solvents or 
swelling agents are sel~cted from ( a) the 
alkyl and aryl esters, (for example, ethyl 
acetate, ethyl lactate, benzyl benzoate); 
:from (b) the 'halogen derivatives of the 105 
lower members of the aliphatic and 
aromatic hydrocarbons (for example, 
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chloroform, rneth_vlene chloride, benzyl
idene chloride); or from (c) the alkyl 
ketones, (for example, acetone); from (d) 
1/he group comprising ethyl aceto-acetate, 

5 diethyl carbonate, benzyl alcohol, tli
acctone alcohol, the polyglycol and glycol 
acetates and ethers (for example, efhylene 
gl,vcol di-acetate, ethylene gl,wol n10no
ethyl ether), cyclo-hexanone and methyl 

10 cyclohexanone, cyclohexanol acetate, 
methyl cyclohexanol acetat,e, the chloro
hydrins (for example, mono- di- or epi
chlorohydrin) di-chlor eth,yl efher, tetra
lin, eugenol, nitrobenzene, and nitro-

15 methane; or (e) from suitable mixtures of 
any of these. 

According to another feature of tlie 
invention for use in cases where the pure 
solven1J would be too strong and disperse 

20 or unduly weaken the yarn, a diluent is 
used, for example, one or more 'Selected 
from the group comprising the uliphatic. 
ulcohols, ethers and hydrocarbons (for 
example, et:hyl alcohol, ethyl ether, pen-

~."5 tane or petroleum) amylene, petroleum 
ether, and the uromatic hydrocarbons (for 
example benzene or toluene), these 
diluent-s being selected so as not to destroy 
the required adhesion in the yarn. 

30 The diluent is preferably one having a 
boiling point appreciably lower, and a rate 
of evaporation higher than the solvent or 
swelling agent used for treatment of the 
acetate. 

35 Some of the solvent's or swelling agenl,s 
referred to above are not solvent at normal 
temperatures, but may be rendered solvent 
by raising the temperature. For example, 
ethylene-glycol mono-ethyl ether produces 

40 no adhesion in the cellulose acetate at 
normal temperatures, but when raised say 
to 60° C. will produce an adhesion. 

According to a further feature of the 
invention, in cases where the cellulose 

4v deri-vative yarn is likely to shrink or be
come brittle under the influence of the 
solvent, suitable plasticisers are used to 
counteract this tendency. These plasti
cisers should have a high boiling point, 

50 should be stable against normal con
ditions, should be insoluble in water, and 
unaffectec1 by hot detergents. Preferably 
also, the plasticisers should be such as to 
have a solvent ac1Jion on the auxiliary 

55 yarn, and for most uses should be colour
less and odourless. Examples, suitable 
principally with cellulose acetate yarns, 
are the alkyl phthalates (for example di
ethyl p'hthalute), alkyl tartrate;i (for 

60 example, dibutyl tartraoo), alkyl citrates 
(for example tri-amyl citrate) and alkyl 
salicylates (for example ethyl aalicylate), 
benzyl alcohol, benzyl benzoate, butylene 
glycol diacetate, cresyl glyceryl diacetate, 

65 glyceryl tri-crotonate, and tri-cresyl phos• 

phHte. In some instances, mixtures of 
certain of these substances may be em
plovecl. 
· .\fter the treatn1ent of the fabric, the 
plnsticisers may he removed from the 70 
111:tin v:11·11 (but, not from the auxiliarv 
,,·ar11) hy utilh,ing the preferential abso1'P·-
ti,in of the cellulmie derivatiYe for the 
plastit•iser and by using a relatively poor 
solvent for the plastici~er. For example, 75 

• with an ulkyl phthalute as a plasticiser. 
petroleum ether 01· benzene has been found 
nsefnl as tt solvent .. 

For the best results. and to maintain the 
e.lastidty of the fabric, it is important 80 
that the auxiliary yal'll should be twisted 
with the main yarn, otherwise there rnay be 
no points of contact bet,ween the auxiliary 
yam · and itself. and excessive swelling 
mmhl therefore have to be engendered to 85 
obtain local adhesion. Further, the num-
ber of .contacts between the auxiliary yarn 
uucl itself, may be. controlled by varying 
the degree of twist, in the composite yarn. 

The aim of the solvent treatment is to 90 
produce adhesion· of t.he cellulose deriva-
tive or other auxiliarv varn where it meets 
itself only and not· ~Ith the principal 
varn. 
• In an example of the invent-ion, a com- 95 
posite twisted yarn comprises a main yarn 
of viscose or real silk of 50 deHier, and an 
auxiliary yarn of cellulose acetate of 10 
denier, or finer. These components are 
twisted so as to have from two to six turns 100 
per inch. The knitted fabric is immersed 
in a bat'h containing : 

ethyl acet,ate 20 gnrs. to 25 gms., 
ethyl ether 77.5 gms. to 72.5 grns. 

(Sp.Gr. . 720), 105 
di-ethyl phthalate 2.5 gms., 

for 12 hours, at room temperature, and is 
then removed and the solvents allowed to 
evaporate. 

It is to be understood 1/hat the time 110 
periods, the temperatures, and the rate 
and conditions 0£ evaporation are vari
able. 

In another example, the following bath 
is made up : - 115 

ethyl acetate 25 gms. to 30 gms., 
pentane 74 gms. to 69 gms., 
di-ethyl phthalate 1 gm. 

and the fabric treated as before. 
In some cases the immersion of the 120 

fabric may be curried out under super
atmospheric pressure. 

The · conditions of evaporation of the 
~olvent and diluent are likely to have con
siderable effect on the nature of the 12:-i 
auj."iliary yarn. The evaporation should 
preferably take place at a temperature 
above no~mal room temperature, and in an 
atmosphere containing the solvent in 
vapour form, 180 

Skechers EX1013-p.575 
Skechers v Nike 



._,-~! 

4 538,865 

The twisting together of the two com
ponents of the yarn may be effected in 
various ways, and either in the knitting 
machine, or as a preliminary operation. 

5 The two components may each have a 
twist, or one may be twisted around the 

other. 
Dated thfa 25th day of April, 1940. 

For the Applicant, 
WILSON, GUNN & ELLIS, 

Chartered Patent, Agents, 
54.156, Market Street, Manchester, 1. 

COMPLETE SPECIFICATION. 

Improvements relating to Knitted Fabrics and Manufactured Knitted 
Articles. 

I, HAROLD EDMUND BREw, B.Sc., 
A.T.I., Assoc. M.C.T., a British subject, 

10 of Hawthorn Cottiage, Glazebrook Lane, 
Glazebrook, Manchester, do hereby 
declare the nature of this invention and in 
what manner the Hmne is to be performed, 
to be particularl)' described and ascer-

1/5 taincd in and b:v the following state
ment:-

This invention refers l•o machine-made 
knitted goods, including both knitted 
piece . goods and shnped knitted articles 

20 such as articles for wenr and pm-ts thereof, 
for example ladies' -stockings, nnder-wear 
nml. i,he like. The invention is concerned 
only with goods of the type (hereinafter 
referred to as " the suid ·type " or " the 

25 type refered to ") in which the knitting 
is done entirely from continuons filaments, 
whether , natural ( e.g. silk) or ar1'ificial 
(e.g. acetate rayon or vis<'o~~ rayon). 

The terms " filament " and " filamen-
flO tary '' are used herein to denote an 

elongated knittable element of continuous 
longitudinn'l. structure, as distinct from an 
element which is 0£ a longitudinally
built-up structme, such as a 'Spun yarn. 

il/5 The invention is not concerned with spun 
yams made by associating short fibres 
together. 'fhe continuous filamentary 
element•s with which the invention is con
cerned are characterised hy substantial 

40 uniforniity of cross-sectioi1, and by 
srnootlmcs'S of surface. In the art '· fila
ment " denotes a single element the 
product of only one extrusion orifice. As 
these :filaments are too fine :for use alone, 

45 it is usual tio twist a number of them 
together as a unit. In this specification, 
the term filament includes <!,ml usuallv 
denotes such a unitary twisted assembly. · 

One of the disadvantages of these fila-
50 mentury knitt,ed goods, which. are fine

gauge goods, is that, with certain types of 
stitch there is, owing to t'he smooth 
smfaces of the filaments, a marked sus
ceptibility to " laddering "; tJhat is a 

55 susceptibility lo a broken stitch in one 
course, , releasing the engaged stitch of 
the next course, which in turn releases 
the engaged stitch of the third course, and 
so on for successively-engaged stitches in 

successive courses. In the case of a 60 
lady's stocking, for instance, a loop stitch 
broken at iihe knee ma-v cause a " ladder " 
along the length of th~ stocking, as far as 
the instep. When stockings are being 
worn they are subject tin a certain amount 65 
of lateral tension tending to straighten 
out the loop stitches, which tension helps 
in the disengagement of · the successive 
stitches once a broken shltch occurs. 

The use of the fine-gauge knitted goods 70 
to which this invention relates, involves 
two main desiderata, one being the 
presence of a high degree of resi'Stance to 
lnddering (when the stitch is of a ladder-
ing type) t'O prevent easy damage to the 75 
goods; and the other being the presence 
of a sufficient degree of elasticity in the 
goods to ensure (say in the case of a gar
ment) R good fit without permanent dis
tortion. Broadly, the means for sahlsfy- 80 
ing these desiderata are, to some extent, 
opposed to each other, in that any attempt 
to anchor the stitches of a knitted fabric 
together to resist laddering, tends, by 
preventing relative movement at tihe 85 
points of anchorage, to lessen the elas
ticitv of tihe fabric. The commercial 
faih;re of many of the proposals pre
Yiously put forward for preventing 
laddering has been due to their undue 90 
interference with the elasticity of the 
goods. 

The oh,ject of the present invent<ion is to 
provtde knitted .goods of the type referred 
to which are of an improved character in 95 
that, if the stitching is of a ladderable 
type, laddering is prevented, or at the 
mosti is con:finiid to a very small number 
of courses, without the goods having been 
rendered too inelastic for their normal 100 
purposes. 

According to the invention, knitted 
goods of the type referred to · are made 
from a composite yarn composed o:f at 
least one inert foundatJion filament and at 105 
least one potentially-ad'hesive binding 
filament, the filaments being twisted 
together with a low degree of twist, and, 
after knit,ting, the goods are subjected to 
treatment which will render the binding 110 
filament or filaments tacky or adhesive 
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and will cause mutually-contacting 
adhesive parts to unite. The degree of 
twist in the composite yarn is such thfl.t 
there are sufficienti contacts of adhesive 

5 parts with each other to prevent ladder
ing, and such that there is sufficient 
relative freedom between iihe component 
filaments of the yarn to maint,ain t~e 
desired elasticity, and the nature of the 

10 treatment is 1mch that, whilst two 
mutually;contactiing adhesive parts will 
unite, one adhesive part will not as a rule 
unite with an inert filament. The inven
tion embraces both the method of manu-

15 focture and the manufactured goods, ·and 
also the special yarns hereinafter 
described. 

By t,he term " binding :filament " is 
meant a filament composed of, or carrying 

20 on its surface ( continuously or inter
mittently) a substance which may be 
rendered tacky or adhesive by meamt such 
as heat and/or gelatini-sing agents, or by 
such chemical treatment as may be 

25 applied without damaging or seriously 
weakening the -filament,; and, by the term 
" inert foundation filament " is me11nt a 
filament which will not be rendered tacky 
or adhesive by the treatment which 

30 renders the binding filament tacky or 
adhesive. The expression " potentially
adhesive " as applied to t,he binding 
filament means " capable of being 
rendered adhesive. " 

35 The binding filament or filaments with 
which the inert foundation :filament i'S 
twisted may be potentially adhesive 
throughout it-s or their whole length, or 
may be- potientially adhesive at some parts 

40 only. Filaments made from cellulose 
esters or ethers are potentially- adhesi'Ve 
throughout their whole length, in that the 
whole surface may be rendered adhesive 
by the action of solvents or gelatinising 

45 agents. Similarly, the whole surface of 
filaments coated with some natural or 
synthetic resins, or resin-forming sub
stances, may be rendered adhesive by 
heat. A filament potentially adhesive at 

50 some parts only of its surface may be 
obtained by covering an in~rt filament at 
some parhs only of its surface with a sub
stance capable of being rendered adhesive, 
or by covering with a resist at some parts 

55 only the surface of a :filament potentially 
adhesive · throughout its length. 

The present invention seeks as far as 
possible to avoid adhesion between 
different part,s o:f any one stitch loop, and 

60 between adjacent stitches in the same 
course. By the process of the invention 
adhesion normally takes place only 
between iihe binding filament of a stitch 
in one course and the binding :filament of 

65 an inter-engaging shltch of the next 

course, and since the points of contact 
between any two such stitches in different 
courses are always at the base of a loop, 
the adhesions between the binding fila
ment and itself will be at tihe base of the 70 
loop. Moreover, as the adhe-sions occur 
between the binding filament and itself, 
the stitches are, despite their connection, 
capable of some relative movement or 
deformation because the .foundahlon :fl.la- 75 
ments may pull away from the binding 
filaments to a slight extent when under 
stress. 

The control of the position of the unions 
throughout the stioohes, and of the 80 
1·elative freedom of the component fila
ments, is determined by regulating the 
degree of twi-st between the components of 
the composite yarn, and also, if tihe 
binding filament has interrupted poten- 85 
tially-adhesive surface partis, by· regula-
ting the spacing of those parts from each 
other. These factors will be variable 
according to the size of the stitiches to be 
made and to the degree of elasticity 90 · 
required in the ultimate article. In' any 
one stiooh, the qhances of that stitch being 
united by adhe·sion to another will depend 
on the position of the potentially-adhesive 
part along the yarn (determinir;ig whether 95 
or not it is at the base of t/he loop), on the 
position of such part around the yarn 
( determining whether or not it contacts 
with the inter-engaging stiooh even if at 
the base of a loop), and on the correspond- 100 
ing positions in the inter-engaging stitch 
( determining whether or not two poten
tially-adhesive parts come into contact). 
The number of potential unions between 
the crossing yarns in the knitted fabric 105 
will increaBe as the number of twists per 
nnit length of yarn is increased, such 
number of unions being related to the 
.~qnare of the number of w.rns. The 
number of potential unions is also depen- 110 . 
dent upon the size of the knitted stitch, 
which is determined by the gauge or fine-
ness of the fabric. Given the standard of 
elasticity required in the goods to be 
made, and the size of stitch required, the 115 
determination of the correct amount of 
twi'st between the components of the yarn 
may be made by ilrial and error, but it 
will be found usually to be between two 
and ten turns per inch. 120 

Theoretically, if the potentially-
adhesive parts are regularly spaced in the 
yarn, because of the twist being perfectly 
regular, and the stit-ches are of uniform 
size, the unions will occur in a regular 125 
series. In practice, however, it is very 
difficult, if not impossible, to ensure 
perfect regularity in the treatment or 
preparation of the yarn, so that the 
resulting unions will be somewhat irregu- 130 
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larly spaced in the fabric, although of the 
desired frequency. In most cases the 
yarn will be so prepared with respect to 
the size of the stitches to be made, that on 

5 the average not more than one contact of 
adhesive-forming parts will occur in any 
one loop. 

The means selected to bring about the 
tacky or adhesive condition will depend to 

10 some extent on the nature of the poten
tially-adhesive substance in the yarn. In 
some cases, when that substance is one 
which on ageing will pass through an 
adhesive phase, a mere ageing will suffice, 

15 either at atmospheric or superatmospheric 
pressure. In other cases, when that 
substance is a thermo-plastic one, the 
appli:ca,tion of heat will be required, some
times accompanied by pressure, either a 

2::l mechanical pressure (e.g. ironing) or a 
gaseous pressure. Again, it may be 
n_ecessary to apply to the knitted goods 
fluids which produce an adhesive state in 
the binding filament, by acting as gelatini-

25 sing agents for the adhesive-forming 
substances such fluids being either in 
gaseous or liquid form, or themselves 
carried in an inert medium, any surplus 
being removed before final drying; or 

30 combinations of these several steps may 
be found advantageous. In cases where 
the potentially-adhesive binding filament 
consists of or carries on its surface partly
condensed resin-forming maiierials as the 

35 a-dhesive-forming substance the adhesion 
between._ the stitches may be effected in 
and bv a final condensation reaction 
carried ·· out in the knitted goods, for 
example in a closed chamber under heat 

. 40 and presimre. Given the substances of 
which the various components of the yarn 
are made, the selection of the best means, 
and the choice of fluid agents (if used) 
will be made by trial and error until the 

45 adhesion can be restricted almost entirely 
to the binding filament and ifiself. The 
examples given below will be a guide to 
the right selection. 

The heat treatment of the goods to 
50 bring about -adhesion, when that form of 

treatment, is selected, may be carried out 
in hot water when the reagents or some of 
them previously applied to the yarns are 
no+ readily water-soluble, or in other 

55 suitable liquid media, the temperature 
being maintained at a su.ffi.cientily high 
degree to produce the required tacky or 
adhesive state. In this connection, 
im;tead of the goods being subjected to a 

60 separate treatment for producing the 
adhesion, tihe adhesion · may be ~ffected 
during the usual .dyeing and finishing 
processes either b_y the mere heat treat
ment in those pro9esses effecting gelatini-

65 sation, or by one of the reagents for 

gelatinisation being carried in one of tihe 
finishing baths. The usual care will be 
taken to see that the temperatures are not 
raised to a degree which would be 
injurious to any of the substances under 70 
treatment. 

In the application of the inv~ntion to 
the finer gauges of silk stockings, com
posed of 2, 3, or 4 thread thrown silk 
_vams, it may not be desirable to use a 75 
fine cellulose acetate or other thermo
plastic filament as a binding filament and 
in such cases the necessary adhesive
forming substance would be d_eposited 
iutermittiently or continuously on one or 80-
more of the silk threads e.g. by printing, 
spraying or other means. 

In u convenient method of carrying out 
the invention, the composite yarn com
prises as the inert foundation filament, 85 
viscose rayon; and as the pot,entially
:iclhesive binding filament, acetate rayon~ 
the foundation filament being of larger 
diameter than the binding filament. The 
two components ure twisted together 9(} 
,;lightly, so as lo give, for example, from 
two to ten turns per inch. The twisting 
together of the components of the com
posite y»rn will preferably b!l done before 
the ;vam is brought to the knitt,ing 95 
machine, although it is not inconceivable 
tliat knitting machines may be adapted to 
twist the filaments t•ogether immediately 
prior to knitting. In any case, it is 
necessary to insert only sufficient twist in 100 · 
the composite yarn to provide enough 
binding places to give the desired degree 
of ·ant,i-laddering effect and to maintain a 
desirable elasticity. l\Iore twist than 
this, by introducing too many bindings, .105 
and by associating the binding filament 
too tightly with the foundation :filament, 
will be liable to reduce the elasticity of 
the fabric unduly. 

It is probable that with some methods_ 110 
of treatment a slight "Shrinkage will occur 
in the length of the binding filament, and 
in order to counter-act thi-s and tihus pre
serve the elasticity of the fabric, it may 
be desirable to have a greater length of 115 
the binding filament than of the inert 
foundation filament, per unit length · of 
co~posite yarn. This may be accom
plished by having different tensions_ for 
the different components during folding 120 · 
and twisting together, and/or by twisting 
( or untwisting) the compon~nts themselves_ 
(or one of t,hem) prior to or during twist-
ing together, the separate twisting or 
untwisting of the components being to the 125-
same or to different degrees, and in the 
same or in different directions. It would 
be possible, for insfianee, so to prepare the 
components that in twisting them together 
the inert foundation filament would be 130 
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still further twisted, whilst the binding 
filament, would be untwisted, thus pro
viding a greater lengiih of the shrinkable 
component than of the other component, 

5 in any given length of the composite yarn, 
but not sufficiently to interfere with the 
knitting propertieB of the yarn. 

The knitted articles of the invention 
may be regarded as formed of two fabrics, 

10 the respective threads of which are inter
twined, and one only of which is keyed to 
itself at points of crossing. If the degree 
of twist, tine separate tensions during the 
folding of the inert and binding filaments, 

15 and the tension of the composite yarn 
during knitting are adjusted to the 
optimum, a certain amount of relative 
movement, is possible between the two 
fabrics, and if the finishing treatment is 

20 appropriately selected such relative move
ment is maintained, thus preserving to a 
large extent the elasticity of the material 
as a whole. This effect, may be enhanced 
by giving to the compound fabric a 

25 finishing treatment with a suitable lubri
cant. The binding filament being mainly 
for the introduction of binding places, 
may be as fine as conveniently possible 
conBistent with its having sufficient 

30 stirength for its purpose. 
In a fabric made according to this 

invention, th1,e unions at the crossed 
adhesive parts are within the thickness of 
the fabric, between the .crossed yarns. 

35 When the adhesive or tacky · state is 
brought about, by t'he application of a 
gelatinising agent or solvent, it is neces
sary to control the action so as to avoid 
any adverse effect on the physical proper-

40 ties of the yarn, and for this purpose a 
diluent may be used. Such diluent may 
be one that, is appreciably more volatile 
than the gelatinising agent. Where the 
degree of gelatinisation is controlled by 

45 the application of the gelatinismg agent 
and diluent for a short period of time and 
by the rapid removal (say by evaporahlon, 
or washing off, or further dilution) of the 
diluent, the volatility of thii; latter need 

50 not be so high. When a more volatile 
diluent is used the gelatinisation and 
adhesion occur tluring evaporation of t,he 
agent and diluent. 

In cases where the binding filament is 
55 likely to shrink and become brittle under 

the influence of a volatile gelatinising 
agent, and where this tendency cannot be 
conveniently or sufficiently counterached 
by r!clgulating tensions and twists as above 

60 mentioned, a less volatile solvent may be 
used as the gelatinising agent or as an 
addition to the volatile gelatinising agent,, 
which less volatile solvent will, when it 
remains in the binding fil~ment, also serve 

65 as a plasticiser to coun·teract such ten-

dency to brittleness. This less volatiile 
solvent or plasticiser if not subsequently 
rervoved, should be stable under normal 
conditions, insoluble in water, and 
unaffected by hot detergents, and should 70 
be non-toxic and non-irritant. 

Preferably also, th!:! plast,iciser should 
be colourles·s and odourless. The terms 
" volatile " and " less volatile " as used 
herein refer to volatility at normal room 75 
temperatures in open atmosphere, the 
latter denoting " substantially non
volatile under normal condihlons ". 

The binding filament may be formed 
from cellulose esters, such as cellulose 80 
acetate or cellulose nitrate; the mixed 
cellulose esters (such as cellulose aceto 
propionate); or from cellulose ethers (such 
as benzyl cellulose or ethyl cellulose). 
Further, synthetic filaments of other 85 
materials may be employed as the binding 
filament, for example, the polyamide and 
vinyl resins; or a filamiint with a smooth 
sheath or coating or impregnation of 
cellulose acetate or other cellulose deriva- 90 
tives, or other potentially-adhesive sub
stance on a core of non-reactable substance 
such as viscose. Natural and synthetic 
rubber substances may also be used as the 
adhesive-forming substance if in filamen- 95 
tary form or carried by a non-adhesive 
filament. In all these cases, the selected 
gelatinising agent will be suitable to the 
substance nBed in or for the auxiliary or 
binding filament. 100 

Examples of agents for effecting 
gelatinisation and comprising solvents of 
high and low volatility, Belechlon from 
which will be determined by the nature of 
fhe adhesive-forming substance to be 105 
gelatinised, are :-

(a) Some of the aliphatic and aromatic 
esters, including some of those derived 
from the simple eBters by flhe inclu-
sion of substituent groups in the 110 
molecule (such as ethyl acetate, ethyl 
aceto-acetate, di-ethyl carbonate, 
benzyl benzoate, glyceryl tri-acetatie, 
and di-methyl glycol phthalates). Di
methyl phthalate ha-s been found par- 115 
ticularly useful for cellulose acetate; 

(b) Some of the glycols and their 
substituted derivatives (such as 
etihylene glycol mono ethyl ether and 
butylene glycol di-acetate); 120 

(c) Some of the halogen derivatives of 
the aliphatic and aromatic hydro
carbons (-such as methylene chloride 
and chloroform); 

(d) Some of the alkyl and aryl ketones 125 
(such as methyl ethyl ketone and di
acetone alcohol); 

( e) Some of the fatty acids ( such as 
acetiic acid and propionic acid); 

(f) The aryl sulphonamides (such as p- 130 
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-toluene sulphonamide); and 
(g) · Any suitable mixture of any of the 

above. 
Agents which hav!'l a strong solvent or 

5 dispersing action on the material of the 
binding iilament are not suitable for use 
alone ·as gelatinisers, The aim of the 
treatment, is to produce in the binding 
filament an adhesive state of such degree · 

10 t'hat union occurs only between parts of 
the binding filament in contact with each 
other, and not between the binding fila
ment, and the inert foundation filament. 
Thus, acetone and acetic acid are not 

15 suitable afone as gelatinisers for cellulose 
esters. Where cellulose acetate forms 
the potentially-adhesive substance, di
methyl phphalate gives the range of 
adhesiveness required to achieve the object, 

20 of t'he invention. 
Some- of the gelatinising agents men

tioned are not effective when used alone, 
but have a gelatiniBing effect when mixed . 
with another non-solvent. Such mixtures 

25 have advantages in t•hat the solvent or 
gelatinising action i's more gentle and is 
more easily <:ontrolled. An example of 
such a mixture is ethyl alcohol with di
ethyl carbonate or butyl formate. Again, 

30 some of the agents specified are non
solvent at ordinary temperatures bui, 
become effective on the temperature being 
raised. For example: -et'hylene glycol 
monoethyl ether produces no adhesion in 

35 cellulose acetat~ at normal temperature-s 
but will do so at say 600 C. Qt,her similar 
examples are n-propyl and iso-propyl 
alcohols and acetates and methyl· amyl 
ketone. _ 

40 When the adhesive-forming substance 
is a cellulose acetate, the gelatinising 
agent· selected will depend to some extent 
on the acet,yl content of the acetate used, 
as some of the solvents above-named are 

45 more effective with some types of acetate 
than with others. 

Examples of diluents suitable for use 
wit'h gelatinising agents which otherwise 
would be too sflrong and injure the yarn 

50 are, the aliphatic alcohols and ethers (such 
as ethyl alcohol and ethyl ether), and the 
aliphatic and aromatic hydrocarbons and 
certain of their chlorinated derivatives 
(such as pentane, benzene and carbon-

55 tetra-chloride). 
If the gelat<inising agent consists of or 

include'S a substance not readily volatilised 
at moderate temperatures, such substance 
may be removed from the inert foundation 

60 filament, but not completely from the 
binding filament, by washing off. In 
tihis case, selective action is obtain!ld as a 
result of preferential alrsorption by the 
binding nlament. The selective action 

65 may be increased by using in the washing 

process a relatively poor solvent for the 
less volatile substance and a short period 
of treatment. For example, when an alkyl 
phthalate has been used with cellulose 
acetate, petroleum ether and benzene are 70 
useful as solvents to remove i'he all-yl 
phthalate from the inert foundation fila
ment whilst not removing it altoget,her 
from the binding filament. 

It may here be stated that a process has 75 
been described in and claimed by Specifi
cation No. 501,436 for the manufacture of 
textiles, to increase t,he tensile strength 
and the resistance to wear and laundering 
and to prevent untwi,;ting of the yarns 80 
thereof without substantially altering the 
original appearance and porosity of the 
textile. comprising mixing together, 
before spinning, non-adhesive textile • 
fibres or filaments and a minor proportion 85 
of at least one type of potentially-adhesive 
fibres or filaments, spinning the mixture 
of fibres 01• filarnent,s into a single yarn, 
activating the potentially-adhesive fibres 
or filaments sufficiently to render them 90 
adhesive but not sufficiently to render the _. 
yarn formed therefrom n~n-porous, and 
sqtleezing the fibres or filaments of the 
yarn together while the fibres or filaments 
are in an adhesive condition to cause the 95 
fibres or filaments to adhere to each other 
at their points of contact. 

In the accompanying drawing : -
Fig. 1 is an enlarged face view of a . 

piece of knitted fabric according tQ this · 100 
invention, made wit,h a composite yarn 
having ari inert foundation _filament and" a 
potentially-adhesive binding filament 
twisted together, in which the pitch of the 
twist i,; greater than iihe total length of105 
one complete stitch; 

Fig. 2 is a like view, in which the pitch . 
of twist is equal to the total length of one 
complete stitch; · 

Fig. 3 is a like view, of a fabric in whichllO 
the components of the composite yarn are 
not twisted together, and in which t'here-
fore there is a possibility of the number of 
unions being nil. or at the most being· 
very small; and 115 

Figs. 4 and 5 are diagrams to illustrate 
how the number of possible unions in a 
fabric according to Fig. 1 increases as the 
square of the n~mber of twists per unit 
length of composit!'l yarn. 120 

Referring to Fig. 1 the yarn comprises 
a nlamentary base or foundatiion element 
1, for example of thrown silk or of viscOi!e, _ 
rayon, or of other filamentary natural or 
artificial material not potentially-adhesive 125-
in relation to the mode of treatment to be · 
selected, and a filamentiary binding ele-
ment 2 · twisted with t'he in!'lrt foundation 
filament 1, the element 2 being of cellulose 
acetate, or· of ether rayoD;, or of locally. IBO 
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hydrolised acetate, or being an acetylated 
filament, or other filamentary atlhesive
forming substance, the selection being 
such that the subsequent treatment to 

5 bring about an adhesive condition will not 
affect the inert foundation element, 1. The 
type of fabric shown is a simple, single
ply knit having loop stitches A and sinker 
stitches B, such a-s might be P!oduced on 

10 an ordinary circular stocking-knitting 
machine. It will be observed that at t,he 
point 3, the binding element 2 crosses 
itself in contact, such point 3, being at 
the base of a loop A, and that these con, 

15 tacts occur at more or less random points 
but relatively frequent. As shown in Fig. 
2 the points of contact are more numerous, 
and occur consistently at the same parts 
0£ the stiitches. This regularity is difficult 

20 to achieve, and moreover the greater 
number of unions, whilst increasing the 
reinforcement of the fabric, may render 
the fabric too rigid for some purposes, e.g. 
for stockings. 

25 In both cases shown, the main fabric 
which i's formed from the inert foundation 
filament 1 has no unions in it, and tihere
fore is elastically free. Should a stiitch 
break at an;v point, whether in one element 

30 only or in both, laddering will occur only 
so far as t-he nearest points of adhesion of 
the binding filament 2. 

In a preferred mode of carrying out the 
invention, for t,he manufacture of anti-

35 laddering stockings, the stockings are 
knitted with a composite yarn such as is 
shown in Fig. 1. in which the binding 
:filament is cellulose acetate, and the inert 
foundation filament 1 is viscose. After 

40 knitt,ing, the stockings are first immersed 
in a bath containing a non-volatile gela
tinising agent such as di-methyl phthalate 
in benzene, are then drained, dried, and 
finally subjected to a hot-pressing or iron-

45 ing treatment which causes union of con
tacting adhesive parts. A suitable tem
perature for pressing is usually· between 
1100 C. and 150° C., and a suitable time 
is ¼ minute cir thereabouts; a suitable 

50 range of pressure is that adopted in normal 
hosiery finishing. All the optima for these 
foctors may be found readily by trial. In 
order to prevent one Bide of the stocking 
sticking to the other side during the press-

55 ing operation it i·s necessar;v ·to insert a 
shielding material in the stocking, for 
example a wooden form, as in the known 
finishing art. 

In t'his mode of treatment, instiead of a 
60 mechanical pressure being employed. the 

gootls may be subjected to a gaseous 
pressure in a closed chamber and at. an 
elevated temperature. 

In a morlification of this mode of 
65 treatment, instead of a non-volatile solvent! 

being applied to the yarn by immersing 
the goods in a bath containing the solvent, 
the non-volatile solvent is incorporated in 
the binding filament itself during its 
manufacture. In such case, after knit- 70 
ting, the goods are merely subjected to a 
heat antl pressure treatment in either of 
the ways referred to above. 

In another mod!:) of operation, aftier the 
application o:f the non-volatile solvent to 75 
the knitted goods, the goods are passed to 
the dye bath, the heat of which effects 
gelatinisat,ion. Alternatively, the gela
tinising bath is also the dye bath, and the 
usual drying processes which follow will 80 
give the required heat treatment to bring 
abouti the adhesion. 

In another convenient motle of carrying 
out the invention, also for the manufacture 
of anti-laddering stockings, the stockings 85 
are knitted with a composite yarn such as 
is shown in Fig. 1 and are then immersed 
in a suffi.ciently-sl>rong bath of a volatile 
gelatinising agent, such as ethyl acetate, 
,md a diluent such as pentane, and with or 90 
without a non-volatile solvent to a<lt as a 
plasticiser, and are then dried at room 
temperature and pressure, or thereabouts, 
gelatinisation occurring in the bath Qr dur-
ing evaporation according to the nature of · 95 
the agent employed, 

In another modification, the goods, 
instead of being dipped in a volatile 
gelatini'sing reagent. are exposed to a 
vapour, for example, chloroform vapour, 100 
preferably an superatmospheric pressure. 

In cases where two layers of a stocking 
or of other tubular or folded articles would 
otherwise be in contact whilst adhesion is 
being brought about, and would become 105 
united, a shielding element will be 
inserted to prevent to adjaci:int, layers of 
fabric adhering to each other, as described 
11bove. 

This protection of the tubular goods 110 
from self-contact may not always be 
necessary; for !:JXample it, may not be 
necessary when the adhesion is brought 
about whilst, the goods are in an aqueous 
bath. It is believed that during and after 115 
the immersion of th~ goods in an aqueous 
gelatinising bath, absorption of water 
cause-s some swelling action as a prelimin-
ary to and distinct from gelatinisation, 
and tihat where such swelling occurs in two 120 
contacting binding filaments, within the 
fabric, the contact pressur!:) is sufficient to 
guarantee at those points a union w'hich 
does not take place elsewhere. 

It may be found that,, after some modes 125 
of treatment, the fabric has acquired a 
slight stiffness which is due to mere mat-
ting or incipient coh~sion, between the 
yarns at points other than t,he main bind-
ing places where more or less complete 130 
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union has occurred. This stiffness mav be 
removed, and at the same time the yarn 
may be somewhat soften!'!d, by subjecting 
the fabric to an after-treatment, which will 

5 break down such incipient connections 
without impairing the main unions. The 
after-treatment may comprise th!) applica
tion of a warm weak soap solution, or even 
of warm water alone, or of o-bher media, 

10 and in some cases may comprise or include 
a light·mechanical working. 

Referring now to Fig. 3, it will be 
observed that in the fabric shown there are 
no unions. The elements 1 and 2 in this 

15 case are· not twisted together and there 
is. a probability. that, one of the elements 
will be thrown consistently to the outside 
of the fabric in the knitting process, If 
and where this occurs the anti-laddering 

20 effect is absent, for which reason it i's 
necessary fio twi;;;t. the element together, 
if only slightly. 

In Fig. 4, unit lengt.hs of two portions 
of compound yarn are shown each having 

25 two twists. It will be obvious that, poten
tially, each of the parts X in one unit may 
unite with either of the parts X in the 
other unit, making four· possibilities in 
all. In Fig. 5 equal units of compound 

30 yarn are shown·, each having four twists. 
Here also, each of the parts X in one unit 
may unite wit,h any one of the parts X in 
the other unit, making sixteen possibili-

. ties in all. The number of actual unions 
35 · taking place will be roughly proportional 

to the number of possibilities offered, and 
the number of actual unions will vary sub
stantially as the square of the number of 
twists~ per unit length of the compound 

40 yarn. '--• 
The following are examples of the 

carrying out of the invention, the fabric 
in all cases being brought to a clean 
scoured condition befor!'! the treatment 

45 begins :-
EXAMPLE 1. 

The fabric was made from a composite 
yB,rn having a b!lsic or foundation fila
mentary component of viscose of 75 denier 

50 with 2 turns Z }wist per inc'h, and an 
auxiliary or binding :filamentary com
ponent of cellulose ac!'!tate of 15 denier 
with 2 turns Z twist per 1", the two com
ponents being twisted together so as to 

55 have 4 t,urns S twist per 1". The fabric 
was knitted with 48 wales per l" and wit,h 
48 cours!'!s per 1". The fabric was 
immersed for 30 seconds in a bath made 
up of : 

60 4- 6 parts by volume di-methyl 
phthalate 

96-94 parts by volume benzene 
at a normal temperature and pressure, and 
then dried by evaporating, but so that t,he 

65 ·aiJ.1-dry fabri~ contained about 15% by 

weight of the di-methyl phthalate. The 
fabric was then subjected to a hot press
ing treatment, for ¼ minute or thereabouts 
at 135° C. during which gelatinisation 
and adhesion took place, and to ·an after- 70 
treatment of 10 minutes duration at 
70-80° C. in a½% to 1% soap solution, 
and finally dried. 

EXAMPLE 2. 
Iu this case, .the fabric was of t,he same 75 

t:onstruction as that used .for Example 1, 
but the binding :filament had fr"om 10% 
to 15% (by weight) of di-methyl phthalate 
i]](:orporate<l in it during its manufactur!J. 
Xo wet, treatment was required for produc- 80 
illg an adhesion. Instead t'he fabric was 
subjeded to a hent nnd prnssure treatment 
b.v being heated in a closed chamber for a 
~hort period at 140° C. under a gaseous 
pressure of 80 lbs. per square inch. The 85 
fabric was then subjected to the after
treatment, in soap solutioJJ as in the pr!)
ceding example. 

EXAMPLE 3. 
Eabric exactly as_ used for Example 2, 90 

but in which the binding filament con
tained from 10% to 15% (by weight) of 
di-methyl phthalate, or a fabric exactly 
as used for Example 1 but. to the binding 
filament of which that amount of di- 95 
u1ethyl phthalate had been applied by 
dipping and drying the goods, was then 
d~'ed in a bath at a temperature 01 from 
70-80° C. and finished in the' usual 
manner, gelatinisation and adh~sion occur- 100 
ring during dyeing and/or finishing. No 
after-treatment in soap solution or the like 
was required in this case. 

EXAMPLE 4. 
A fabric as used for Example 1 was 105 

immersed for 30 seconds in a bath made 
up of 

30-35 parts by volume et'hyl acetate 
62-68½ parts by volume pentane 
1½- 3 part:3 b_y volume di-ethyl 110 

phthalate 
at normal temperal,ure and pressure, and 
the surplus liquor then removed as by 
centrifuging, the - remaining volatile sol
vent (ethylacet,ate) then being allowed to 115 
evaporate slowly. Adhesion took place 
during evapora.t.ion. The major propor-
tion of the non -volaliile solvent (di-ethyl 
phthalate) was th!'!n removed from the 
main filament by a short washing-off treat- 120 
ment with petroleum ether, some of it 
being retained in the binding filament by 
preferential absorption. An after-treat
men_t in soap solution was then carried out 
as in Example 1, and the fabric :finally 125 
dried. 

EXAMPLE 5. 
A fabric -as used in Example 1 was 

immersed in the following bath, and the 
treatment continued as in Example 4: - 130 
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12.5 parts of volume di-ethyl carbonate 
35-40 parts of volume ethyl alcohol 
40--45 parts of volume benzene 
1-1.5 parl,s of volume di-methyl 

5 phthalate. 
EXAMPLE 6. 

A fabric us used in Example 1 was 
immersed in iihe following bath and the 
treatment continued as in Example 4:-

10 50 parts by volume butyl formate 
50 p·arts by volume alcohol. 

EXAMPLE 7. 
A fabric as used for Example 1 was ex

po,;ed to an atmosphere of chloroform 
15 vapour for an hour at normal oomperature 

and pressure, during which exposure the 
adhesion took pluce, and the fabric was 
then subjected to the after-treatment as 
in Exa111rle 1. This example may be 

:W modified bv the dilution of the chloroform 
vapour wi~h air or an inert gas, and/or 
by the presence of a plasticiser ( such !l's 
di-methyl phthalate) in or on the binding 
yarn. In all cases the treatment could be 

25 accelerated by raising the temperatUl'e 
and/01· by raising the· pressure of the 
gaseous reagent. · 

EXAMPLE 8. 
A fabric as used for Exampl1e 1 was 

30 immersed for 30 seconds in a bath- made 
up of 

80 part-s by volume methylene chloride 
20 parts by volume benzene 

at normal temperature and pressure, 
35 during which immersion the adh1esion 

took place, the surplus liquor was then 
removed, and the remainder allowed to 
evaporate, after which an after-treatment 
was carried out as in Example 1. 

40 • EXAMPLE, 9. 
Knitted goods were made from thrown 

silk yarn composed of three ~Ik threads, 
one of which, before twisting, had been 
printed at intervals of about ½" with a 

45 mixture containing cellulose acetate and 
di-methyl phthalate, carri!ld in a volatile 
medium. Such a mixture may also con• 
tiain softeners and/ or a lubricant to assist 
knitting as in known practice. After 

50 knitting the goods were heat treated 
according to Example 2, to produce the 
desired adhesion. 

In any of the foregoing examples where 
an immersion teatment is used, the 

55 immersion may be carried out, under 
super-atmosph;ric pressure. 

The conditions of evaporation of the 
solvent and diluent from the fabric ma;v 
'have considerable effect on the binding 

60 filament. The evaporation of the volatile 
solvents should preferably take place at a 
temperature abov_e normal room tiempef a• 
ture, and in an atmosphere contammg 
the solvent in Ytmour form, and if 

65 n!lcessary with the material undergoing a 

slow uniform movement. 
.\.s an alternative to the after-treatment, 

with soap solution, when the adh~ive
formiug substance is cellulose . acetate, an 
after-t1·eatment with an aqueous solution 70 
of a "Swelling agent for cellulose acetate 
(such as acetone or di-ac1etone alcohol) 
may be used. 

In the manufacture of such articl'es as 
stockings, the composite yarn may if 75 
de·sired be employed for a certain propor-
tion on!~· of t,he courses, and some other 
yarn be employed for the other courses. 
In such a case it mav .be' necessarv to use 
an eqnivaleIJt count· for that oth~r yarn, 80 
~o that t,here will be no noticeable " ring-
ing " or like marking of the finished 
article. 

The gelatinising process may, in the 
case of dyed goods, bl;! carried out before 85 
m· after or during d,yeing. It is possible, 
h.v using this process, and particularly 
with 1ihe soaping as an after-treatment to 
give to rayon material some of tihe himdle 
and appearance of real silk. 90 

Whilst the invention has been described 
as related to the prevention or reduction 
of laddering, it is found also that the 
resulting knit~d goods have an increased • 
resi'stance t,o distortion, making them 95 
more amenable to mechanical processing, 
and have an increased resistance to 
curling and fraying. 

Having now particularly described and 
nscertained the nature of my said inven- 100 
tion and in what manner the same is to 
be performed, I declar1e t'hat what I 
claim is:-

1. Method of manufactiure of knitted 
goods of the type referred to, wherein the 105 
goods are knitted from a composite yarn 
which is composed of at least one inert 
foundation filament and at least one 
potentially-adhesive bini:l.ing filament t,he 
filament'S being twisted together with· a 110 
low degree· of twist; and wherein after 
knitting the goods are subjected to treat~ 
ment which will render th!:) binding 
filament or filaments tacky or adhesive 
and will cause mutually-contacting 115 
adhesive parts to unite; the degree of 
l!Wist in the corriposit!:l yarn being such 
that there are sufficient contacts of 
adhesive parts with each other to prevent 
laddering and such that ther!:J is sufficient 120 
relat,ive freedom between the component 
filaments of the yarn to maintain t'he 
de-sired elasticit;v; and the nature of the 
treatment being such that, whilst two 
mutually-contiacting adhesive parts will 120 
unite. one a-dhesive part will 11ot, in 
general, unite with an inert filament. 

2. Method according to claim 1, wherein 
the potentiall;v-adhesive parts are ren
dered adhesive by heating, and pressure 130 
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is applied during the heating to · bring 
about, union. 

3, Method according to claim 1, wherein 
the potentially-adhesive part'S are ren-

5 dered adhesiv.e by the application of a 
gelatinising agent. 

4. Method according to claim 3, wherein 
th~ gelatinising agent is contained within 
the binding filament, itself, and is ren-

10 tlere<i active by heating. 
5. Method according to Claim 3, in 

which a diluent i:s employed with the 
gelatinising agent. 

6. Method according to claim 1, in 
15 which the surface of the binding filament 

or filaments is potentially-adhesive 
througnO\)t. 

7. Method accori!ing to claim 1, in 
which the surfac:e of th~ binding filament 

20 or filaments i'S notentiallv-adheshre onlv 
in some parts. · ' 

8. Method according to claim 1, in 
which the composite yarn has only one 
•binding filament. 

25 9. Method acc:ording to claim 1, in 
which the composite yarn is formed from 
one larger inert foundation filament and 
one or more than one smaller binding 
'filament. 

30 10. Method according to claim 9, in 
which the inert, foundation filament is 
formed of silk or viscose and i's twisted 
with one binding filament formed of 
cellulose acetate. 

35 11. Method according to claim 10, in 
which di-met"liyl phthalate is applied to 
the goods after knitting, and the goods 
are t,hen heated. 

12. Method according to claim 3, 
40 wherein the gelatinising agents are 

volatile solvents, and ba:ve mixed with 
them one or more less volatile solvents to 
serve as plasticise1'8. 

13. In th~ method according to any of 
45 the preceding claims, t,he use of a com

posit,e yarn having one inert fo,undation 
filament and one gelatinisable binding 
-&lament wherein prior to being twisted 
together the components were each 

50 twisted separately, the direction of twist 
being such that, when the components are 
being twisted together the inert com
ponent is still further twisted whilst t'he 
gelatinisable component is untwisted. 

55 14. The method of manufacture of 
knitte~l goods of the type referred oo, and 
·having 11,nti-laddering properties, when 
carried out according to any one of the 
Examples herein set forth. 

60 15. Th~ method according to claim 1, 
wherein the adhesive-forming substances, 
of which the binding filaments are made, 
or with which M1ey are coated, al:e syn
thetic-resin-forming substanc~s, the 

65 adhesive state being producible during a 

condensation of the resin; and wherein 
the knitted goods are subjected to heat and 
pressure to condense the resin and thereby 
produce union at points where condensa-
tion occurs in the meeting surfaces of two 70 
binding filaments crossing in contact. 

16. The method according to any of the 
preceding claims, wherein the knittied 
goods are subjected to an after-treatment 
in a warm aqueous bath, to break down 75 
incipient cohesion and. mere matting 
without impairing th~ main unions. 

17. In the method according oo claim 
12, the step of removing the less volatile 
solvents from the foundation filament but ' 80 
not completely from the binding :filament 
or :filaments bv the use of a weak solvent 
for the less "volatile solvent through a 
short period, and by relying on the pre
ferential absorption of the binding filu- 85 
ment or filaments for the less volatile 
solvent. 

18. In a method according to any of the 
preceding claims in which adhesion js to 
be brought about by heating without,· 90 
pressure, the step ·of heating the knitted 
goods whilst immersed in an aqueous 
medium. 

19. Method according to claim 1, 
wherein the goods are knitted from multi- 95 
thread t,hrown silk yarn, one of the 
threads of which has been coated through-
out or at intervals with 9.ljl adhesive
forming compound to constitute it a 
binding filament. 100 

20. Knitted goods of the type referred 
to prepared or produced according to the 
method or proce·ss herein particularly 
described and ascertained. 

21. For use in the manufacture "of 105 
knitter! goods of the type referred to, a 
c:ornposite knitting yarn consisting of at 
least one inert foundation :filament; and at 
least one potentially-adhesive binding 
filament•, the components having been 110 
twisted together, and the degree of twist, 
being such that in the knitted goods· there 
will be a sufficient number of contacts 
between the auxiliary component or · com
ponent<s and itself or themselves after 115 
treatment as herein set forth to prevent 
laddering whilst there will be sµfficient 
relative freedom between the component 
:filaments to maintain the desired 
-elasiiicitv. 120 

22. A composite y::.rn according to 
claim 21, having an inert foundation 
filament, wherein the several components 
had each been twisted before they. were 
brought and twisted together. the direc- 125 
tions of twist, being such that in twisting 
the components togeth~r, the foundation 
component became further twisted whilst 
the auxiliary component or components 
became slightly untwisood sufficiently fo 130 
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allow for relative shrinkage in the sub
sequent manufacturing process. 

23. A composite yarn as claimed in 
claim 21 or 22, wherein the auxiliary 

5 component or each of them contains a 
substance which may be caused to 
gelatinise to produce an adhesive state. 

24. For use in tihe manufacture of 
knitted goods of the type referred to,_ a 

knitting yarn according to claim 21 10 
wherein the binding filament is poten
tially adhesive at some parts only of its 
lengt•h. 

Dated this 14th day of Novemb~r, 1940. 
For the Applicant, 

WILSON, GUNN & ELLIS, 
54/56, Market Street, Manchester, 1. 

Printed for His Majesty's Stationery Office, by M.M.P. Ltd.-1948 
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(54) Verformbare, hitzestabilisierbare textile Polware 

(57) Die vorliegende Ertindung betriffl eine Polware 
aus einem textilen ROcken aus Maschenware oder 
Gewebe und darin eingebundenen henkelbildenden 
Polgarnen, deren textiler ROcken aus einem Multifila
ment-Hybridgarn aus einer Mischung aus niedriger 
schmelzenden und gekrauselten hOher schmelzenden 
Filamenten besteht, die dreidimensional verformbar ist 
und deren ROcken durch eine Warmebehandlung verte
stigt werden kann. Die ertindungsgemaBe Polware hat 
einen angenehm weichen, textilen Griff und kann z.B. 
als Bezugsstoff !Or Sitzmobel oder zur textilen Obertla
chengestaltung von kompliziert gestylten Flachen, wie 
z.B. der lnnenseite von Autotoren, eingesetzt werden. 
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Beschreibung 

Die vorliegende Erfindung betrifft eine Polware aus einem textilen Rucken aus Maschenware oder Gewebe und 
darin eingebundenen henkelbildenden Polgarnen, deren textiler Rucken aus einem Multifilament-Hybridgarn aus einer 

5 Mischung aus niedriger schmelzenden und gekrauselten hoher schmelzenden Filamenten besteht, die dreidimensional 
verformbar ist und deren Rucken durch eine Warmebehandlung verfestigt werden kann. Die erfindungsgema.Be Pol
ware hat einen angenehm weichen, textilen Griff und kann z.B. als Bezugsstoff fur Sitzmobel oder zur textilen Oberfla
chengestaltung van kompliziert gestylten Flachen, wie z.B. der lnnenseite von Autotoren, eingesetzt werden. 

Flachengebilde aus Hybridgarnen, die aus niedriger schmelzenden und hoher schmelzenden Fasermaterialien 
10 zusammengesetzt sind, und die durch eine Warmebehandlung verfestigt werden konnen, sind bereits bekannt. 

So sind beispielsweise aus dem EP-B-0359436 Lamellenvorhange bekannt, deren Lamellen aus einem Gewebe aus 
niedriger schmelzenden und hoher schmelzenden Garnen bestehen, das nach seiner Herstellung einer Warmebe
handlung unterzogen wird, bei der die niedriger schmelzenden Garnanteile schmelzen und das Gewebe versteifen. 

Es ist auch bekannt, aus Hybridgarnen, die einen hochschmelzenden oder unschmelzbaren Filamentanteil und 
15 einen thermoplastischen niedriger schmelzenden Filamentanteil aufweisen, Flachengebilde herzustellen, die durch 

Erwarmen Ober den Schmelzpunkt der thermoplastischen, niedriger schmelzenden Garnkomponente in faserver
starkte, steife Thermoplast-Platten, sag. "organische Bleche" 0berfuhrt werden kOnnen. 

Verschiedene Wege der Herstellung faserverstarkter Thermoplasthalbzeuge sind beschrieben worden in Chemie
fasern/Textiltechnik 39./91. Jahrgang (1989) Seiten T185 bis T187, T224 bis T228 und T236 bis T240. Die Herstellung 

20 ausgehend von flachenformigen Textilmaterialien aus Hybridgarnen wird dart als ein eleganter Weg beschrieben, der 
den Vorteil bietet, daB das Mischungsverhaltnis von Verstarkungs- und Matrixfasern sich sehr exakt einstellen la.Bt und 
daB die Textilmaterialien sich aufgrund ihrer Drapierfahigkeit gut in PreBformen einlegen lassen (Chemiefasern/Textil
technik 39./91. Jahrgang (1989), Seite T186). 
Wie aus Seite T238/T239 dieser Publikation hervorgeht, ergeben sich Probleme allerdings bei der zweidimensionalen 

25 Verformung der Textilmaterialien. Da die Dehnungsfahigkeit der Verstarkungsfaden in der Regel vernachlassigbar klein 
isl, konnen Textilflachen aus herkommlichen Hybridgarnen, nur noch aufgrund ihrer Bindung verformt werden. 
Dieser Verformbarkeit sind jedoch in der Regel enge Grenzen gesetzt, wenn Faltenbildung vermieden werden soil 
(T239), eine Erfahrung die durch Computersimulationen bestatigt wurde. 
Der Ausweg, die Textilien aus Verstarkungs- und Matrixfaden in Formen zu pressen isl mit dem Nachteil behaftet, daB 

30 dann eine partielle Stauchung eintritt, was zu einer Verlagerung und/oder Krauselung der Verstarkungsfaden, verbun
den mil einem Abfall der Verstarkungswirkung, fuhrt. 
Eine weitere in Seite T239/T240 angesprochene Moglichkeit, dreidimensional verformte Formteile mit unverlagerten 
Verstarkungsfaden herzustellen, bestunde in der Herstellung dreidimensional gewebter Vorformlinge, was aber erheb
lichen maschinellen Aufwand, sowohl bei der Herstellung der Vorformlinge als auch bei der Thermoplast-lmpragnie-

35 rung oder -Beschichtung, bedingt. 
Zur Verbesserung der Verformbarkeit von Verstarkungseinlagen dient ein aus der DE-A-40 42 063 bekanntes Ver

fahren. Bei diesem werden in das als Textilbewehrung vorgesehene Flachengebilde langenverformbare, namlich hitze
schrumpfende, Hilfsfaden eingearbeitet. Durch Erwarmen wird der Schrumpf ausgelost und das Textilmaterial etwas 
zusammengezogen, sodaB die Verstarkungsfaden gewellt oder in loser Umschlingung gehalten werden. 

40 Aus der DE-A-34 08 769 isl eine Verfahren bekannt zur Herstellung van faserverstarkten Formkorpern aus thermo-
plastischem Material, bei dem flexible textile Gebilde eingesetzt werden, die aus weitgehend unidirektional ausgerich
teten Verstarkungsfasern und aus einer aus thermoplastischen Garnen oder Fasern aufgebauten Matrix bestehen. 
Diese Halbzeuge werden bei lhrer endgultigen Formgebung durch heizbare Profildusen verforrnt, wobei praktisch alle 
thermoplastischen Fasern aufgeschmolzen werden. 

45 Aus der Europaischen Patentanmeldung EP-A-0 260 872 ist ein getuftetes Textilmaterial bekannt bei dem Polgarne 
in einen Primarrucken aus Vliesstoff getufled sind, der relativ niedrig schmelzende Garne entha.I1. Durch eine Warme
behandlung der getufteten Ware werden die niedriger schmelzenden Faserbestandteile des Vliesruckens geschmol
zen, wobei der Rucken verfestigt wird und die Polgarne darin eingebunden werden. 

Aus der Europaischen Patentanmeldung EP-A-0 568 916 isl ein getuftetes Textilmaterial bekannt bei dem Pol-
50 garne, die niedrig schmelzende Fasern enthalten, in einen mehrschichtigen Primarrucken getufted sind. Durch eine 

gezielte Warmebehandlung, die nur den Rucken der getufteten Ware beeinfluBt, werden die niedriger schmelzenden 
Garnbestandteile der Polgarne geschmolzen und in den Rucken eingebunden. Dabei sorgt eine au! der Polseite vor
handene besondere Schicht des mehrschichtigen Ruckens fur eine Warmeisolierung, um eine Verhartung der Pol
garne zu verhindern. 

55 Aus der Japanischen Patent-Offenlegungsschrift 30 937/1984 ist eine Polware bekannt aus einem Grundgewebe, 
in das Polgarne eingebunden sind. Das Grundgewebe besteht aus einem Garn aus niedriger schmelzenden und hoher 
schmelzenden Fasern. Nach der Herstellung des Gewebes und Einbinden des Pols wird das Material au! eine Tempe
ratur erwarrnt, bei der die niedriger schmelzenden Fasern schmelzen, wobei eine Verfestigung des Geweberuckens 
erfolgt. Aus dem Beispiel dieser Druckschrift isl zu ersehen, daB das zu Herstellung des gewebten Ruckens einge-
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setzte Garn ein Stapelfasergarn ist, das aus einer Mischung niedriger schmelzender und hoher schmelzender Stapel
fasern durch Sekundarspinnen erhalten wird. 

Diese Druckschriften geben allerdings keine Hinweise zur Herstellung einer Polware, die verformbar ist, d.h. sich 
zum Oberziehen kompliziert dreidimensional gestalteter Flachen eignet. 

5 In der deutschen Patentanmeldung P 42 09 970.6 isl bereits vorgeschlagen warden, einen StrukturplOsch aus 
einem gestrickten ROcken und darin musterma.Big eingebundene Polgarne herzustellen, wobei vorzugsweise Game 
aus Polyestern eingesetz warden. Allerdings konnen die dart beschriebenen Materialien nicht thermoverfestigt warden 
und ihre Verformbarkeit isl au! das aus der Gestrickstruktur des ROckens sich ergebende AusmaB begrenzt. 

Hybridgarne aus unschmelzbaren (z.B. Glas- oder Kohlenstoffaser) und schmelzbaren Fasern (z.B. Polyesterfa-
10 ser) sind bekannt. So betreffen beispielsweise die Patentanmeldungen EP-A-156 599, 156 600, 351 201 und 378 381 

und die Japanische Druckschrift JP-A-04 353 525 Hybridgarne aus nichtschmelzbaren Fasern, z.B. Glasfasern, und 
thermoplastischen, z. B. Polyester-Fasern. 
Auch die EP-A-551 832 und die DE-A-29 20 513 betreffen Mischgarne, die allerdings gebondet werden, vorher aber als 
Hybridgarn vorliegen. 

15 Aus dem Europaischen Patent EP-B-0 325 153 isl ein textiles Flachengebilde aus Polyestergarnen mit einem Cra
quele-Effekt bekannt, das zum Teil aus kaltverstreckten, hoher schrumpfenden und zum Teil aus warmverstreckten nor
malschrumpfenden Polyesterfasern besteht. Bei diesem Material wird der Craquele-Effekt durch AuslOsen des 
Schrumpfs der hoherschrumpfenden Fasern herbeigefuhrt. 
Aus der EP-B- 0 336 507 ist ein Verfahren zum Verdichten eines textilen Flachengebildes aus Polyestergarnen bekannt, 

20 das zum Teil aus kaltverstreckten, hoher schrumpfenden und zum Teil aus warmverstreckten, normalschrumpfenden 
Polyesterfasern besteht. Bei diesem Material wird die Verdichtung durch Auslosen des Schrumpfs der hoherschrump
fenden Fasern herbeigefuhrt. 

Aus der EP-A-0 444 637 isl ein Verfahren bekannt zur Herstellung eines gekrauselten Hybridgarns aus niedriger 
schmelzenden und hoher schmelzenden Filamentgarnen. Bei diesem Verfahren wird zuerst das hoher schmelzende 

25 Garn in einer TexturierdOse (bulking jet gema.B US-A-3 525 134) gekrauselt, dann wird es mil der niedriger schmel
zende Garnkomponente vereinigt und beide Game in einer zweiten TexturierdOse gemeinsam gekrauselt. 

Eine Aufgabe der vorliegenden Erfindung ist es, eine Polware bereitzustellen, die einen angenehm weichen, "tex
tilen" Griff hat, in vielen ansprechenden Dekors herstellbar isl, eine gute Drapierfahigkeit hat, sich dreidimensional ver
formen und damit auch kompliziert dreidimensional gestalteten Oberflachen, wie z.B. Sitz- und ROckenlehnenflachen 

30 van Sitzmobeln oder der lnnenseite van AutotOren, faltenlos anpassen la.Bl, und deren ROcken durch einfaches Erwar
men in einem den Erfordernissen der Weiterverarbeitung angepaBten Umfang verfestigt und versteifl warden kann. 

Die im Folgenden beschriebene erfindungsgema.Be Polware lost diese Aufgabe. 
Ein Gegenstand der vorliegenden Erfindung ist eine Polware aus einem textilen ROcken aus Maschenware oder 

Gewebe und darin eingebundenen henkelbildenden Polgarnen, deren textiler ROcken aus einem Multifilament-Hybrid-
35 garn aus mindestens 2 Sorten A und B van Filamenten und ggf. Begleilfilamenten C besteht, die dadurch gekennzeich

net isl, daB 

die Filamente A texturiert sind und einen Schmelzpunkt Ober 180°G, vorzugsweise Ober 220°G insbesondere Ober 
250°G haben, 

40 die Filamente B einen Schmelzpunkt unter 220°c, vorzugsweise unter 200°c, insbesondere unter 180°G haben, 

der Schmelzpunkt der Filaments B mindestens 20°C, vorzugsweise mindestens 40°C, insbesondere mindestens 80°C 
unter dem Schmelzpunkt der Filamente A liegt, und 
das Gewichtsverhaltnis der Filaments A:B im Bereich van 20:80 bis 80:20, vorzugsweise van 40:60 bis 60:40 liegt und 

45 das Multifilament-Hybridgarn noch bis zu 40 Gew.-% Begleilfilamente C enthalt. 
Ein wesentlicher Vorteil dieser Polware besteht darin, daB sie dreidimensional verformbar isl. 

Diese wertvolle Eigenschaft wird besonders begonstigt und auch dann erzielt, wenn der ROcken aus einem Gewebe 
besteht, wenn die hoherschmelzenden texturierten Filaments A eine Einkrauselung van 3 bis 50 %, vorzugsweise van 
8 bis 30 %, insbesondere van 10 bis 22 % aufweisen. 

50 Die Einkrauselung der hoherschmelzenden Filaments kann im Prinzip nach alien bekannten Methoden erfolgen, 
bei denen in die Filaments bei erhohter Temperatur eine zwei- oder dreidimensionale Krauselung einfixiert wird. Geeig
nete bekannte Verfahren sind z.B. die Stauchkammerkrauselung, die Zahnradkrauselung, das "knit-deknit"-Verfahren, 
bei dem ein Garn zunachst zu einem Strickschlauch gestrickt wird, dieser thermofixiert und anschlieBend wieder auf
gezogen wird. Das bevorzugte Verfahren zur Texturierung der Filamente A ist jedoch das in zahlreichen Veroffentlichun-

55 gen beschriebene Falschdrahtverfahren. 
Zweckma.Bigerweise sind die hoherschmelzenden texturierten Filaments A luftdOsentexturiert oder vorzugsweise 

falschdrahttexturiert. 
Eine weitere besonders wertvolle Eigenschaft der eriindungsgema.Ben Polware besteht darin, daB ihr ROcken 

durch eine Warmebehandlung verfestigt werden kann. Hierbei bilden die niedriger schmelzenden Filaments B des Mui-
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tifilament-Hybridgarns des textilen Ruckens zumindest partiell eine Matrix, die die hoherschmelzenden texturierten 
Filamente des Multifilament-Hybridgarns untereinander und mit dem Polgarn im Bereich der Ruckenebene miteinander 
verbindet. 
Unter Matrix im Sinne dieser Erfindung isl eine zusammenhangende Polyestermasse zu verstehen, die durch das voll-

5 standige oder partielle Schmelzen der Filamente B, oder durch ein Miteinanderverkleben der bis zur Klebrigkeit 
erweichten Filamente B gebildet wird. 

Um diese Verfestigungsmoglichkeit zu erzielen, ohne dabei unerwunschte EinbuBen bezuglich Festigkeit, Form
haltigkeit der Ware unter erschwerten Anwendungsbedingungen oder an textilem Griff und Aspekt des Flors hinneh
men zu mussen, ist es zweckmaBig und vorteilhaft, wenn die Filamente A einen Schmelzpunkt von Ober 220°c, 

10 vorzugsweise von 220 bis 300°C, insbesondere von 240-280°C haben. 
Ferner isl es zweckmaBig und vorteilhaft, wenn die Filamente B einen Schmelzpunkt von unter 220°C, vorzugsweise 
von 11 obis 220°c, insbesondere von 150 bis 200°c haben. 

Erfindungswesentlich isl somit der Einsatz von Filamentsorten A,B fur die bestimmte Schmelzpunktsvorgaben 
bestehen. 

15 Der Schmelzpunkt der Filamente wird an dem zu lhrer Herstellung verwendeten Polymer-Rohstoff bestimmt. Eine 
Besonderheit vieler Polymermaterialien, wie z.B. auch von Polyestermaterialien, besteht darin, daB sie in der Regel vor 
dem Schmelzen erweichen und der Schmelzvorgang sich Ober einen relativ groBen Temperaturbereich erstreckt. Den
noch isl es moglich, gut reproduzierbare, fur diese Polymermaterialien, z.B. fur Polyestermaterialien, charakteristische 
Temperaturpunkte zu ermitteln, bei denen die untersuchte Probe ihre geometrische Form verliert, d.h. in einen flussi-

20 gen (wenngleich oft hochviskosen) Zustand 0bergeht. Die Bestimmung dieser charakteristischen Temperaturpunkte 
erfolgt mil sogenannten Penetrometern (analog DIN 51579 bzw. 51580), bei denen auf ein Chip oder Pellet der zu 
untersuchenden Polymerprobe eine MeBspitze definierter Dimension unter definiertem Druck aufgesetzt wird, die 
Probe dann mit definierten Aufheizgeschwindigkeit erwarmt und das Eindringen der MeBspitze in das Polymermaterial 
messend verfolgt wird. 

25 Sobald die Probe, z.B. die Polyesterprobe erweicht, beginnt ein sehr langsames Eindringen der MeBspitze in das Mate
rial. 
Das Eindringen der MeBspitze kann sich bei steigender Temperatur wieder verlangsamen und auch ganz zum Still
stand kommen, wenn die erweichte, zunachst amorphe Polyestermasse kristallisiert. 
In diesem Fall zeigt sich bei weiterer Erhohung der temoeratur ein zweiter Erweichungsbereich der dann im folgenden 

30 beschriebenen "Schmelzbereich" 0bergeht. 
Der genannte "Schmelzbereich" ist ein bestimmter recht enger, fur das Material charakteristischen Temperaturbe

reich, in dem eine auffallige Beschleunigung des Eindringens der MeBspitze in das Polyestermaterial erfolgt. Als gut 
reproduzierbarer Schmelzpunkt kann dann ein Temperaturpunkt definiert werden, bei dem die MeBspitze eine 
bestimmte Eindringtiefe erreicht hat. 

35 Als Schmelzpunkt im Sinne dieser Erfindung wird der Temperaturpunkt (Mittelwert aus 5 Messungen) definiert, bei dem 
eine MeBspitze mil einer kreisformigen Auflageflache von 1 mm2 unter einem Auflagegewicht von 0,5 g in eine mit 
5°C/min aufgeheizte Polymerprobe, z.B. Polyesterprobe, 1000 µm lief eingedrungen ist. 

Sowohl aus Grunden der Herstellung der erfindungsgemaBen Polware als auch aus Grunden einer besonders vor
teilhaften Verteilung des Matrixmaterials bei der Verfestigung des Ruckens (kurze FlieBwege) ist es bevorzugt, daB zwi-

40 schen den Filamente A und B und ggf. C FadenschluB besteht. 
Der FadenschluB zwischen den Filamenten isl erforderlich um einen Fadenkorper zu bilden, der nach Art eines Garns 
verarbeitet werden kann, d.h. der z.B. verwebt oder verwirkt werden kann, ohne daB sich Einzelfilamente des Verbun
des aus diesem losen oder groBere Schlaufen bilden und somit zu Storungen der Verarbeitungsschritte fuhren. 
Der erforderliche FadenschluB kann z.B. dadurch herbeigefuhrt werden, daB dem Garn ein sogenannter Schutzdrall 

45 von z.B 10 bis 100 Drehungen/m vermittelt wird, oder daB die Filamente punktuell miteinander verschweiBI werden. 
Vorzugsweise wird der erforderliche FadenschluB durch Verwirbelung in einer Jet-Duse herbeige!0hrt wobei die zu 
einem Garn zu verbindenden Filamente in einem engen Faden Kanai seitlich mit einem scharfen Gasstrahl angeblasen 
werden. Der Grad der Verwirbelung und damit die Gote des Fadenschlusses kann dabei durch die Starke der Anbla
sung variiert werden. 

50 Vorzugsweise sind die Filamente A,B und ggf. C des Multifilament-Hybridgarns miteinander verwirbelt, wobei der 
Verwirbelungsgrad des Multifilament-Hybridgarns zweckmaBigerweise einer Offnungslange von 1 0 bis 100 mm ent
spricht. 

Der Verwirbelungsgrad wird charakterisiert durch die Angabe der Offnungslange, die gemaB der in US-A-2 985 
995 beschriebenen Nadeltest-Methode mit einem ITEMAT Nadeltest-Gerat gemessen wird. 

55 Weitere bevorzugte Merkmale des Multifilament-Hybridgarns, die je nach Anwendungserfordernissen oder Zweck-
maBigkeit einzeln oder in wechselnden Kombinationen vorliegen konnen, sind, daB die Filamente B glatt sind, das Mul
tifilament-Hybridgarn keine Begleitfilamente C enthalt, es einen Gesamttiter von 80 bis 500 dtex, vorzugsweise 100 bis 
400 dtex, insbesondere 160 bis 320 dtex, hat, die hoherschmelzenden texturierten Filamente A einen Einzelfilament-

4 
Skechers EX1013-p.590 

Skechers v Nike 



EP O 728 860 A1 

Titer von 0,5 bis 15 dtex, vorzugsweise von 2 bis 10 dtex, haben, und die niedrigerschmelzenden Filamente B einen 
Einzelfilament-Titer von 1 bis 20 dtex, vorzugsweise von 3 bis 15 dtex, haben. 

Im lnteresse einer guten textilen Qualitat der erfindungsgemaBen Polware ist es zweckmaBig ein Multifilament
Hybridgarn einzusetzen dessen hoherschmelzende texturierte Filamente A einen Anfangsmodul von 15 bis 28 N/tex, 

5 vorzugsweise von 20 bis 25 N/tex, und eine feinheitsbezogene Hochstzugkraft von Ober 25 cN/tex, vorzugsweise von 
Ober 30 cN/tex, insbesondere von 30 bis 40 cN/tex haben. 

Es hat sich als vorteilhaft erwiesen, insbesondere bei der Herstellung von erfindungsgemaBen Polwaren mit dunk
leren Farbtonen einen Rucken zu benutzen der ebenfalls in dunkleren Tanen gefarbt isl. 1st der Rucken wesentlich hel
ler als der Pol so kann es passieren, daB beim Streichen Ober den Pol oder beim Legen der Polware Ober Strukturen 

10 mit geringem KrOmmungsradius der hellere ROcken durch den Pol hindurchscheint ("durchgrinsen"). 
Es ist daher bevorzugt, daB die hoherschmelzenden texturierten Filamente A gefarbt, vorzugsweise spinngefarbt sind. 
Die niedrigerschmelzenden Filamente B konnen spinngefarbt, oder vorzugsweise rohweiB sein, da es sich gezeigt hat, 
daB beim thermischen Verfestigen des ROckens das Material des Filamente B weitestgehend von den Strangen der 
Filamente A aufgenommen wird und sich insgesamt die dunkle Farbe der Filamente A ergibt. 

15 Es hat sich gezeigt, daB bei der Herstellung des ROckens neben den erfindungsgemaB einzusetzenden Multifila-
ment-Hybridgarn auch andere Garne mitverarbeitet werden konnen. ZweckmaBigerweise soil jedoch der Anteil des 
Multifilament-Hybridgarns im ROcken mindestens 30 %, vorzugsweise mindestens 75 %, insbesondere 100% betra
gen. 

Fur die meisten Applikationen isl es zweckmaBig daB das Flachengewicht der erfindungsgemaBen Polware 100 
20 bis 1 DOD g/m2, vorzugsweise 200 bis 500 g/m2 betragt und daB das Gewichtsverhaltnis von textilem ROcken zu Polgarn 

in der Rohware im Bereich von 20:80 bis 40:60 liegt. 
Ferner ist es zweckmaBig, daB die Henkel eine Lange von 1,0 bis 6,0 mm, im Falle von ScherplOsch vorzugsweise 

von 2,8 bis 3,5 mm, im Falle von KurzhenkelplOsch vorzugsweise von 1,0 bis 2,5 mm, haben. 
In der Regel genOgt die erfindungsgemaBe Polware den Anforderungen an lnnendekorationsmaterial wenn der 

25 Gesamttiter des Polgarns 50 bis 800 dtex, vorzugsweise 1 OD bis 400 dtex betragt. 
Dabei betragt der Einzelfilament-Titer des Polgarns normalerweise 0,5 bis 10 dtex, vorzugsweise 0, 7 bis 6 dtex, insbe
sondere 3 bis 6 dtex. 
Mit ROcksicht auf den textilen Charakter der erfindungsgemaBen Polware ist es bevorzugt, daB die Polgarne texturiert, 
vorzugsweise bias-oder falschdrahttexturiert, sind. 

30 Der Pol selbst kann aus ungeschnittenen Polgarn-Schlingen oder aus geschnittenen Polgarn-Enden bestehen. 
Wie oben bereits angegeben isl eine AusfOhrungsform der erfindungsgemaBen Polware dadurch gekennzeichnet, 

daB der textile ROcken aus Maschenware besteht. 
In dieser AusfOhrungsform kann der ROcken der eriindungsgemaBen Polware gewirkt oder gestrickt sein. 
Die gewirkten textilen Flachen konnen kettengewirkt oder kuliergewirkt sein. 

35 Ein gestrickter oder gewirkter ROcken kann Rechts/Rechts, Links/Links oder eine Rechts/Links-Maschenstruktur 
und deren bekannte Varianten sowie Jacquard-Musterungen aufweisen. 
Die Rechts/Rechts-Maschenstruktur beinhaltet beispielsweise auch deren Varianten plattiert, durchbrochen, gerippt, 
versetzt, Welle, Fang oder Noppe sowie die lnterlock-Bindung Rechts/Rechts/Gekreuzt. 
Die Links/Links-Maschenstruktur beinhaltet beispielsweise auch deren Varianten plattiert, durchbrochen, unterbro-

40 chen, versetzt, Obersetzt, Fang oder Noppe. Die Rechts/Links-Maschenstruktur beinhaltet beispielsweise auch deren 
Varianten plattiert, hinterlegt, durchbrochen, PIOsch, Futter, Fang oder Noppe. 

Wie oben ebenfalls bereits angegeben, isl eine weitere AusfOhrungsform der erfindungsgemaBen Polware dadurch 
gekennzeichnet, daB der textile ROcken gewebt ist. 
Im Prinzip kann ein gewebter ROcken alle bekannten Gewebekonstruktionen aufweisen wie die Leinwandbindung und 

45 deren Ableitungen, wie z.B. Ripse-, Panama-, Gerstenkorn- oder Scheindreherbindung, oder die Koperbindung und 
deren vielfache Ableitungen, von denen nur beispielsweise Fischgratkoper, Flachkoper, Flechtkoper, Gitterkoper, 
Kreuzkoper, Spitzkoper, Zickzackkoper, Schattenkoper oder Schatten-Kreuzkoper genannt seien. (Wegen der Bin
dungsbezeichnungen vergl. DIN 61101) 

Die Gewebe- oder Maschenbindungen werden nach dem beabsichtigten Einsatzzweck des erfindungsgemaBen 
50 Textilmaterials ausgewahlt, wobei rein technische ZweckmaBigkeil ausschlaggebend sind, gelegentlich aber auch 

zusatzlich dekorative Gesichtspunkte berOcksichtigt werden konnen. Bevorzugte Maschenstruktur ist die Grundbindun
gen Rechts/Rechts, Links/Links oder eine Rechts/Links, bevorzugte Gewebebindung ist die Leinwandbindung ggf. mit 
einfachen Ableitungen ohne groBere Flottierungen. 
Bevorzugt sind jeweils die Grundstrukturen der Maschenware oder Gewebe. 

55 Die Dichte der ROckenflache liegt je nach der Anwendung fur die das Material vorgesehen ist und je nach dem Titer 
der bei der Herstellung eingesetzten Garne bei Geweben im Bereich von 10 bis 25 Faden/cm, vorzugsweise von 14 bis 
20 Faden/cm in Kette und SchuB, bei Maschenware bei einer entsprechenden Maschendichte von ca. 12 bis 30 
Nadeln/inch, vorzugsweise 16 bis 24 Nadeln/inch. lnnerhalb dieses Bereichs konnen die Dichten natOrlich dem beab
sichtigten Anwendungsfall angepaBt werden. 
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Je nach den Anforderungen des Anwendungsfalls und insbesondere des angestrebten Struktordekors des Pols 
weisen bei einem ROcken aus Maschenware mindestens 30 %, vorzugsweise 60 bis 100 % der Maschen Polgarne au!. 
Aus dem gleichen Grund kann es zweckma.Big sein, daB bei einem ROckengewebe nicht jeder Kett-und/oder SchuBfa
den Polnoppen einbindet. In der Regel binden bei einem ROckengewebe 30 %, vorzugsweise 60 bis 100 % der Kett-

5 und/oder SchuBfaden Polnoppen ein. 

Durch eine gezielt gesteuerte Einbindung von Polnoppen in die ROckenflache konnen sehr dekorative PIOsche mit 
interessanten Oberflachenstrukturen und Dekors erzeugt werden. Derartige Erzeugnisse sind unter der Bezeichnung 
"StrukturplOsch" bekannt. 
Die Struktur und Herstellung dieser dekorativen StrukturplOsche, mit gewebtem ROcken oder einem ROcken aus 

10 Maschenware soil im Folgenden anhand eines gestrickten ROckens erlautert werden. Die beschriebene Struktur kann 
sinngema.B und analog auch auf Polwaren mil gewebtem ROcken Obertragen werden. 
Wegen des erfindungsgemaBen Einsatzes des Multifilament-Hybridgarns ergibt sich auch bei gewebtem ROcken eine 
dreidimensional verformbare, durch Hitze zu verfestigende Polware. 

Eine solche, besonders bevorzugte, dekorative PIOschkonstruktion besteht aus einem gestrickten StrukturplOsch 
15 mil hoher Verformbarkeit, aus Grund- und Henkelgarnen, der als Henkelgarne Filamentgarne aufweist, die, bezogen 

auf eine Maschinenteilung von 18 oder 20 Nadeln pro inch, einen Gesamttiter von 300 - 400 dtex, vorzugsweise 345 -
360 dtex, haben, dessen Grundgarn, bezogen auf eine Maschinenteilung von 18 oder 20 Nadeln pro inch einen 
Gesamttiter von 300 bis 370 dtex, vorzugsweise 320 - 350 dtex, hat, wobei die Einzeltiter der Filamente groBer als 1,5 
dtex, vorzugsweise groBer als 2,5 dtex sind, und dessen Flachengewicht etwa 350 bis 550 g/m2 betragt, und dessen 

20 Grundmaschen in Strukturzonen kein Henkelgarn enthalten. 
Strukturzonen im Sinne dieser Erfindung sind Bereiche, in denen der erfindungsgema.Be StrickplOsch keine Henkel 

aufweist. 
Auch die zur Herstellung des StrukturplOsches geeignete Grundgarne bestehen zweckmaBigerweise ebenfalls aus 

synthetischen Filamenten. Geeignete Filamentmaterialien fur Grund- und Henkelgarne sind beispielsweise Polyester-, 
25 Polyamid- oder Polyacrylnitril-Filamente; bevorzugt sind Polyesterfilamente. Sprechen keine besonderen anwendungs

technische Forderungen fur die Verwendung unterschiedlicher Materialien in Henkel- und Grundgarn, so ist es bevor
zugt, fur beide Polyester-Filamentgarne einzusetzen. 
ZweckmaBigerweise haben alle im Polgarn enthaltenen Filamente einen Schmelzpunkt der mindestens 20°c, vorzugs
weise mindestens 40°C insbesondere mindestens 80°C Ober dem Schmelzpunkt der Filamente B des Multifilament-

30 Hybridgarns liegt. 1st dies aus besonderen Grunden nicht der Fall so ist bei der Verfestigung des ROckens der erfin
dungsgema.Ben Polware darauf zu achten, daB die Warmebehandlung au! den ROcken des Materials beschrankt wird, 
z.B. durch Kontakterwarmung an einer Heizflache, um eine Verhartung des Polgarns zu vermeiden. 

Bevorzugt, insbesondere fur Garn- und Einzeltiter im unteren Teil des angegebenen Titerbereichs, werden textu
rierte Game. Dabei ist es besonders vorteilhaft, wenn Grundgarne falschdrahttexturiert, Henkelgarne falschdraht- oder 

35 luftdOsentexturiert sind. 
Die erfindungsgema.Ben StukturplOsche konnen auch aus Mischgarnen aus glatten und texturierten Filamenten beste
hen oder solche Game enthalten. 

Geeignete Game im oben angegebenen Titerbereich sind beispielsweise unter den Handelsnamen ®TREVIRA 
texturiert, in verschiedenen Typen, bekannt. 

40 Wie oben ausgefuhrt, beziehen sich die oben angegebenen Gesamttiter der in den erfindungsgemaBen Struktur-
plOsch enthaltenen Grund- und Henkelgarne auf eine Maschendichte entsprechend einer Maschinenteilung von 18 
oder 20 Nadeln pro inch. Bei feinerer Maschinenteilung werden die Titer von Grund - und Henkelgarnen entsprechend 
herabgesetzt. 

Die Einzeltiter der Grund- und Henkelgarne liegen oberhalb 1,5 dtex und sollten zweckma.Bigerweise 5 dtex nur bei 
45 besonderen Anforderungen an den PIOsch Obersteigen. Die Titerauswahl innerhalb dieses Bereichs richtet sich einer

seits nach den gewOnschten Eigenschaften der erfindungsgema.Ben StrukturplOsche. StrukturplOsche aus Garnen, 
insbesondere aus Henkelgarnen mit Einzeltitern unterhalb 3 dtex, sind weicher, dichter und seidiger als solche aus 
Garnen mit hoheren Einzeltitern. Andererseits sind neben den Qualitats- und Echtheitsanforderungen auch wirtschaft
liche Gesichtspunkte bei der Titerauswahl zu berOcksichtigen. So isl es zweckma.Big, wenn keine anderen Anforderun-

50 gen dagegen sprechen, Game mil Einzeltitern von 2,5 dtex bis 5 dtex, insbesondere handelsObliche Standardtypen, 
einzusetzen. 

For besonders hohe Qualitaten und insbesondere wenn eine sehr ansprechende Optik und angenehmer Griff 
gewOnscht werden isl es bevorzugt, Profilfilamente wie z.B. solche mil ovalem, hantelformigem oder bandchenformi
gem Querschnitt, der auch noch eine oder mehrere EinschnOrungen aufweisen kann, oder Dreikant-, Dreilapp (trilo-

55 bal)- und besonders Achtlapp (oktolobal)- Profile einzusetzen. 
Der Henkelanteil liegt beim erfindungsgema.Ben StrukturplOsch in Abhangigkeit vom Dessign bei 40 - 75 %, vor

zugsweise bei 45 - 60 %, insbesondere bei etwa 50 %. Der hier in Rede stehende "Henkelanteil" isl der Anteil in% der 
im Rapport vorhandenen Henkel zur Anzahl der auf der gleichen Flache des Grundmaterials bei VollplOsch maximal 
moglichen Henkel. 
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Wahrend bei herkommlichen StrickplOschen der Gewichtsanteil des Grundmaterials etwa 25-28 Gew.% des 
5 Gesamtgewichts betragt, belauft sich der Gewichtsanteil des Grundmaterials beim erfindungsgemaBen StrukturplOsch 

aufgrund der hohen Titer sowohl im Henkel- als auch im Grundgarn und wegen seines oben beschriebenen, sehr kom
pakten Aufbaus au! 40-45 Gew°/o und kann je nach dem Dessign (d.h. bei geringerem Henkelanteil) auch noch darOber 
liegen. 

Zur Gestaltung des Oberflachendessigns konnen die Maschen der Grundware mustermaBig mit Henkeln kombi-
10 niert sein, was durch entsprechende jacquardmaBige Nadelauswahl der Strickmaschine erreicht wird oder es konnen 

Henkel-Leerreihen, d.h. komplette Grundreihen ohne Henkel vorliegen. 
Beispielsweise konnen au! 1 bis 5 Henkelreihen eine oder zwei Rei hen ohne Henkel folgen (Querripp-Effekt). Auch 

Muster mil gewebeahnlichem Charakter lassen sich au! diese Weise herstellen. Aul diese Weise hergestellte Dessigns, 
die langslaufende und/oder querlaufende und/oder diagonallaufende Gassen aufweisen, die als eine Art von LOftungs-

15 kanalen wirken, tragen bei der Verwendung dieser StukturplOsche als SitzbezOge wesentlich zum Sitzkomfort bei. 
Die erfindungsgemaBen StrukturplOsche haben aufgrund der oben genannten Merkmale, insbesondere der hohen 

Dichte des Grundgewebes, der hohen Garnstarke in Grund- und Henkelgarn und der damit erzielten hohen Poldichte, 
aber auch durch eine ggf. angewandte den Pol zusatzlich stabilisierende AusrOstung, und dem daraus resultierenden 
sehr guten Polstand auch bei kritischen Dessigns eine sehr gute Stabilitat. 

20 Von besonderer anwendungstechnischer Bedeutung ist es, daB trotz der sehr kompakten, dichten Warenkonstruk-
tion die Dehnbarkeit und die reversible und irreversible Verformbarkeit des erfindungsgemaBen StrukturplOsches noch 
in weiten Grenzen den anwendungstechnischen Forderungen angepaBt werden kann durch die Einstellung der Strick
maschine (Warenfestigkeit), die Wahl der Elastizitat und/oder Einkrauselung des Grundgarns und/oder eine Nachbe
handlung des StrukturplOsches z.B. durch eine der gewonschten Verformbarkeit angepaBte Schrumpfbehandlung. 

25 Die Einstellung der Dehnung erfolgt entsprechend dem AusmaB der bei der Weiterverarbeitung zu dreidimensional 
geformten Gegenstanden, wie z.B. SitzbezOgen oder speziellen tiefgezogenen Verkleidungselementen, beispielsweise 
in einem Autoinnenraum, notwendigen Verformung. 
Durch die freie Einstellbarkeit der Dehnung ergibt sich !Or die erfindungsgemaBen StrukturplOsche neben der einfache
ren Herstellung auch ein zusatzlicher Qualitatsvorteil gegenOber den nahezu oder vollig unelastischen Geweben aus 

30 Flockgarnen. Bei letzteren ist eine gewisse Verformbarkeit nur durch aufwendige Konstruktionen unter Einsatz von spe
ziellen Garnen mil hoher Dehnbarkeit erreichbar. 

Der Pol der erfindungsgemaBen StrukturplOsche wird bevorzugt au! etwa 1 bis 3 mm geschoren. Hierbei ergibt sich 
der weitere wirtschaftliche Vorteil, daB der durch die hohe Starke von Grund- und Henkelgarnen bewirkte hervorra
gende Polstand ein sparsames Abscheren ermoglicht und somit zu der wirtschaftlich sehr erwOnschten Reduzierung 

35 des Scherverlusts, der nach dem Stand der Technik bei etwa 20 bis 30 Gew.-% liegt, beim erfindungsgemaBen Struk
turplOsch aber nur 10 bis 15 Gew.-% betragt, beitragt. 
Durch Einstellung einer niedrigen Polhohe kann mit dem erfindungsgemaBen StrukturplOsch auch eine Flockgewebe
Optik erzeugt werden. 

Die hohe Dichte des Grundmaterials des erfindungsgemaBen StrukturplOsches bringt den weiteren Vorteil, daB es 
40 eine erheblich verringerte Durchdringbarkeit !Or Formmassen hat und daher mit besonderem Vorteil bei Formgebungs

verfahren, die mit einem direkten Hinterspritzen oder Hinterschaumen arbeiten, in vielen Fallen ohne die sons! erfor
derliche durchdringungssperrende Unterkaschierung eingesetzt werden kann. 

Wie oben ausge!Ohrt, wird der ROcken der erfindungsgemaBen Polware aus einem Multifilament-Hybridgarn her
gestellt, das hoherschmelzende (A) und niedrigerschmelzende Filamente (B) aufweist, wobei die Schmelzpunkte einen 

45 bestimmten, verfahrenstechnisch bedingten Mindestabstand haben mOssen, und die Filamente A texturiert sind. Diese 
Merkmale sind notwendig aber auch ausreichend, um der erfindungsgemaBen Polware und dem sie tragenden ROcken 
die Verformbarkeit und die Fahigkeit zur Thermoverfestigung zu vermitteln. 

For die Filamente A des Multifilament-Hybridgarns gilt, daB sie oberhalb 180C, vorzugsweise Ober 220°c, insbe
sondere Ober 250°C schmelzen sollen. Sie konnen im Prinzip aus alien spinnfahigen Materialien bestehen, die diese 

50 Voraussetzungen erfOllen. Geeignet sind daher sowohl halbsynthetische Materialien, wie z.B. Filamente aus regene
rierter Zellulose oder Zelluloseacetat, als auch synthetische Filamente, die wegen der Moglichkeit, ihre mechanischen 
und chemischen Eigenschaften in weitem Bereich zu variieren, besonders bevorzugt sind. 
So konnen prinzipiell Filamente A aus Hochleistungspolymeren bestehen, wie z.B. aus Polymeren, die ohne oder mit 
nur geringer Verstreckung, ggf. nach einer dem Spinnvorgang nachgeschalteten Warmebehandlung, Filamente mil 

55 sehr hohem Anfangsmodul und sehr hoher ReiBfestigkeit (= feinheitsbezogener Hochstzugkraft) liefern. Solche Fila
mente sind eingehend beschrieben in Ullmann's Encyclopedia of Industrial Chemistry, 5.Auflage (1989), Band A13, 
Seiten 1 bis 21 sowie Band 21, Seiten 449 bis 456. Sie bestehen beispielsweise aus flOssigkristallinen Polyestern 
(LPG), Polybenzimidazol (PBI), Polyetherketon (PEK), Polyetheretherketon (PEEK), Polyetherimiden (PEI), Polyether
sulfon (PESU), Aramiden wie Poly-(m-phenylenisophthalamid)(PMIA), Poly-(m-phenylen-terephthalamid)(PMTA), oder 
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Poly(phenylensulfid)(PPS). 
In der Regel ist jedoch der Einsatz derartiger Hochleistungsfasern nicht erforderlich und im Hinblick auf die Anforderun
gen an die Festigkeit des ROckenmaterials der erfindungsgema.Ben Polware auch nicht zweckma.Big. 
Zweckma.Bigerweise bestehen daher die Filamente A aus regenerierter oder modifizierter Zellulose, hoherschmelzen-

5 den Polyamiden (PA), wie z.B. 6-PA oder 6,6-PA, Polyvinylalkohol, Polyacrylnitril, Modacrylpolymeren, Polycarbonat, 
insbesondere aber aus Polyestern. Polyester eignen sich insbesondere deshalb als Rohstoff tor die Filamente A weil 
es mOglich isl, auf relativ einfache Weise durch Modifikation der Polyesterkette die chemischen, mechanischen und 
sonstigen physikalischen anwendungsrelevanten Eigenschaften, insbesondere z.B. den Schmelzpunkt zu variieren. 

Als Polymermaterial, aus denen die niedriger schmelzenden Filamente (B) bestehen, kommen ebenfalls zweckma-
10 Bigerweise spinnfahige Polymere in Betracht wie z.B. Vinylpolymere wie Polyolefine, wie Polyethylen oder Polypropy

len, Polybuten, niedriger schmelzende Polyamide, wie z.B. 11-PA oder alicyclische Polyamide (z.B. das durch 
Kondensation von 4,4'-Diaminodicyclohexylmethan und Decancarbonsare erhaltliche Produkt), insbesondere aber 
auch hier modifizierte Polyester mil erniedrigtem Schmelzpunkt 

Die Polgarne bestimmen weitgehend den textilen Charakter der erfindungsgema.Ben Polware. Sie konnen aus 
15 alien Oblicherweise zur Herstellung des Pols von Polwaren, z.B. von PIOschen, eingesetzten Faser- und Filamentmate

rialien bestehen. So konnen die Polgarne aus Spinnfasern aus natorlichen Fasermaterialien, wie z.B. Baumwolle oder 
Wolle, bestehen oder aus halbsynthetischen Fasermaterialien, oder auch aus Synthesefasern und -filamenten. Auch 
Mischungen von na!Orlichen und synthetischen Fasern konnen im Polgarn vorliegen, wenn dies den Anforderungen 
des Endverbrauchers gerecht wird. 

20 Die Polgarne sind in der Regel gefarbt, z.B. spinngefarbt, und es werden haufig Game verschiedener Farbungen ver
arbeitet um bestimmte Dekorative Effekte zu erzielen. 
Vorzugsweise sind die Polgarne texturiert. 
Wie oben bereits dargelegt, ist es besonders zweckma.Big, daB die hoherschmelzenden texturierten Filamente A Poly
esterfilamente sind, und daB es dann besonders vorteilhaft isl, wenn auch die niedrigerschmelzenden Filamente B aus 

25 modifiziertem Polyester mit erniedrigtem Schmelzpunkt bestehen. 
In einer bevorzugten AusfOhrungsform der vorliegenden Erfindung besteht das Polgarn aus der gleichen Polymer

klasse wie die ROckengarne. Es ist besonders bevorzugt, daB das Polgarn ein Polyestergarn ist. 
Bevorzugt ist es, daB alle im Polgarn enthaltenen Filamente einen Schmelzpunkt haben, der mindestens 20°c, vor

zugsweise mindestens 40°C insbesondere mindestens 80°C Ober dem Schmelzpunkt der Filamente B des Multifila-
30 ment-Hybridgarns liegt. Wird diese Bedingung nicht erfOllt, so kann sich der Pol bei der thermischen Verfestigung des 

ROckens mitverfestigen und versteifen und damit seinen textilen Charakter einbOBen, es sei denn, daB die Thermofi
xierung des ROckens so ausgefOhrt wird, daB nur der ROcken die zur Verfestigung notige Temperatur annimmt, z.B. 
durch eine Kontaktheizung des ROckens. 

Wenn die ROckengarne und das Polgarn im wesentlichen aus der gleichen Polymerklasse besteht, ergeben sich 
35 erhebliche Vorteile bei der Entsorgung des gebrauchten Materials. Ein derartiges sortenreines Produkt kann namlich 

auf besonders einfache Weise recyclisiert werden, z.B. durch einfaches Aufschmelzen und Regranulieren. 
Solem das Polymermaterial von ROcken und Pol Polyester isl, besteht darOberhinaus die Moglichkeit aus den 

gebrauchten Produkten z.B. durch Alkoholyse wertvolle Rohmaterialien zur erneuten Herstellung von Polyestern zu 
gewinnen. Polyester im Sinne dieser Erfindung sind auch Copolyester, die aus mehr als einer Sorte von Dicarbonsau-

40 reresten und/oder mehr als einer Sorte Diolresten aufgebaut sind. 
Ein Polyester, aus dem die Fasermaterialien der erfindungsgema.Ben Polware hergestellt sind, besteht zu minde

stens 70 Mol.-%, bezogen auf die Gesamtheit aller Polyesterbaugruppen, aus Baugruppen, die sich von aromatischen 
Dicarbonsauren und von aliphatischen Diolen ableiten, und 
zu maximal 30 Mol%, bezogen auf die Gesamtheit all er Polyesterbaugruppen, aus Dicarbonsaure-Baugruppen, die von 

45 den aromatischen Dicarbonsaure-Baugruppen, die den Oberwiegenden Teil der Dicarbonsaure-Baugruppen bilden, 
verschieden sind oder sich von araliphatischen Dicarbonsauren mit einem oder mehreren, vorzugsweise einem oder 
zwei kondensierten oder nicht kondensierten aromatischen Kernen, oder von aliphatischen Dicarbonsauren mit insge
samt 4 bis 12 C-Atomen, vorzugsweise 6 bis 10 C-Atomen ableiten 
und Diol-Baugruppen, die sich von verzweigten und/oder langerkettigen Diolen mil 3 bis 10, vorzugsweise 3 bis 6, C-

50 Atomen, oder von cyclischen Diolen, oder von Ethergruppen enthaltenden Diolen, oder, sofern in geringer Menge vor
handen, von Polyglycol mil einem Molgewicht von ca. 500 - 2000 ableiten. 

Im Einzelnen ist der Polyester des Kerns, bezogen auf die Gesamtheit aller Polyesterbaugruppen, aus 
35 bis 50 Mol-% Baugruppen der Formel -CO-A 1-CO- (I) 
o bis 15 Mol-% Baugruppen der Formel -CO-A2-CO- (II) 

55 35 bis 50 Mol-% Baugruppen der Formel -O-D1-0- (Ill) 
0 bis 15 Mol-% Baugruppen der Formel -O-D2-0- (IV) 

und Obis 25 Mol.-% Baugruppen der Formel -O-A3-CO- (V) 
aufgebaut, worin 
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aromatische Reste mit 5 bis 12, vorzugsweise 6 bis 10 C-Atomen 

von A 1 verschiedene aromatische Reste oder araliphatische Reste mit 5 bis 16, vorzugsweise 6 bis 12 C-Ato
men oder aliphatische Reste mil 2 bis 10 Kohlenstoffatomen, vorzugsweise 4 bis 8 Kohlenstoffatomen, 
aromatische Reste mil 5 bis 12, vorzugsweise 6 bis 10 C-Atomen 
Alkylen- oder Polymethylengruppen mit 2 bis 4 Kohlenstoffatomen oder Cycloalkan- oder Dimethylen-cycloalk
angruppen mit 6 bis 10 C-Atomen, 
von D1 verschiedene Alkylen- oder Polymethylengruppen mil 3 bis 4 Kohlenstoffatomen oder Cycloalkan- oder 
Dimethylencycloalkangruppen mit 6 bis 10 C-Atomen oder geradkettige oder verzweigte Alkandiyl-Gruppen mit 
4 bis 16, vorzugsweise 4 bis 8, C-Atomen oder Reste der Formel -(C2H4-O)m·C2H4-, worin m eine ganze Zahl 
von 1 bis 40 bedeutet, wobei m = 1 oder 2 fur Anteile bis zu 20 Mel.-% bevorzugt sind und Gruppen mil m = 10 
bis 40 vorzugsweise nur in Anteilen von unter 5 Mel.-% vorhanden sind, bedeuten, 

wobei die Anteile der Grundbausteine I und Ill und der Modifizierungsbausteine 11, IV und Vim Rahmen der oben ange
gebenen Bereiche so gewahlt werden, daB sich der gewunschte Schmelzpunkt des Polyesters ergibt. 

15 Die erfindungsgema.Be Polware, deren Fasermaterialien aus derartigen Polyestern, insbesondere aus Polyethylen-
terephthalat, bestehen, sind nicht leicht zu entflammen. 

Die Schwerentflammbarkeit kann noch verstarkt werden durch den Einsatz von flammhemmend modifizierten 
Polyestern. Derartige flammhemmend modifizierten Polyester sind bekannt. Sie enthalten Zusatze von Halogenverbin
dungen, insbesondere Bromverbindungen, oder, was besonders vorteilhaft ist, sie enthalten Phosphorverbindungen, 

20 die in die Polyesterkette einkondensiert sind. Besonders bevorzugte, flammhemmende erfindungsgema.Be Polwaren 
enthalten in Rucken und/oder Pol Game aus Polyestern, die in der Kelle Baugruppen der Formel 

25 

30 

0 0 
II II 

(VI) 

-O-P-R-C-

J 1 

worin R Alkylen oder Polymethylen mil 2 bis 6 C-Atomen oder Phenyl und R1 Alkyl mil 1 bis 6 C-Atomen, Aryl oder Aral
kyl bedeutet, einkondensiert enthalten. Vorzugsweise bedeuten in der Formel VI R Ethylen und R1 Methyl, Ethyl, Phe
nyl, oder o-, m- oder p-Methyl-phenyl, insbesondere Methyl. 

Die Baugruppen der Formel VI sind zweckma.Bigerweise in der Polyesterkette zu bis zu 15 Mel%, vorzugsweise zu 
35 1 bis 10 Mel%, enthalten. 

Es ist von besonderem Vorteil wenn die eingesetzten Polyester nicht mehr als 60 mVal/kg, vorzugsweise weniger 
als 30 mVal/kg, verkappte Carboxylendgruppen und weniger als 5 mVal/kg, vorzugsweise weniger als 2 mVal/kg, ins
besondere weniger als 1,5 mVal/kg, freie Carboxylendgruppen aufweist. 
Vorzugsweise weist daher der Polyester z. B. durch Umsetzung mit Mono-, Bis- und/oder Polycarbodiimiden verkappte 

40 Carboxylendgruppen auf. 
In einer weiteren, im Hinblick auf eine auch Ober langere Zeitraume anhaltende Hydrolysestabilitat weist der Polyester 
des Kerns und der Polyester der Polyestermischung des Mantels maximal 200 ppm, vorzugsweise maximal 50 ppm, 
insbesondere 0 bis 20 ppm, Mono- und/oder Biscarbodiimide und 0,02 bis 0,6 Gew.-%, vorzugsweise 0,05 bis 0,5 
Gew.-% freies Polycarbodiimid mit einem mittleren Molekulargewicht von 2000 bis 15000, vorzugsweise von 5000 bis 

45 10000 auf. Die Polyester der in der erfindungsgema.Ben Polware enthaltenen Game konnen au Ber den Polymer-Mate
rialien bis zu 10 Gew"/o von nicht-polymeren Stoffen, wie Modifizierungszusatzen, Fullmitteln, Mattierungsmitteln, Farb
pigmenten, Farbstoffen, Stabilisatoren, wie UV-Absorbern, Antioxydantien, Hydrolyse-, Licht- und Temperatur
Stabilisatoren und/oder Verarbeitungshilfsmitteln enthalten. 

Ein Gegenstand der Erfindung sind auch die verfestigten oben beschriebenen Polwaren, d.h. solche, bei denen die 
50 niedriger schmelzenden Filamente B des Multifilament-Hybridgarns des textilen Ruckens zumindest partiell eine Matrix 

bilden, die die hoherschmelzenden texturierten Filamente des Multifilament-Hybridgarns untereinander und mit dem 
Polgarn im Bereich der Ruckenebene miteinander verbindet. 

Ein besonderes Charakteristikum dieses Materials isl, daB nicht nur der Rucken durch zumindest partielle Matrix
bildung der Filamente B des Multifilament-Hybridgarns des Ruckens verfestigl isl sondern daB 0berraschenderweise 

55 die Festigkeit der Einbindung des Polgarns in den Rucken hoher ist als dessen Hochstzugkraft. 
Ein weiterer Gegenstand der vorliegenden Erfindung isl ein Multifilament-Hybridgarn bestehend aus mindestens 2 

Sorten A und B von Filamenten und ggf. Begleitfilamenten C, dadurch gekennzeichnet, daB 
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die Filamente A texturiert sind und einen Schmelzpunkt Ober 180°G, vorzugsweise Ober 220°G insbesondere Ober 
250°G haben, 

die Filamente B glatt sind und einen Schmelzpunkt unter 220°G, vorzugsweise unter 200°G, insbesondere unter 
180°G haben, 

der Schmelzpunkt der Filamente B mindestens 20°C, vorzugsweise mindestens 40°C, insbesondere mindestens 80°C 
unter dem Schmelzpunkt der Filamente A liegt, und 
das Gewichtsverhaltnis der Filamente A:B im Bereich von 20:80 bis 80:20, vorzugsweise von 40:60 bis 60:40 liegt und 
das Multifilament-Hybridgarn noch bis zu 40 Gew.-% Begleitlilamente C entha.11. 

10 Ein weiterer Gegenstand der vorliegenden Erfindung isl ein Verfahren zur Herstellung einer thermisch zu verfesti-
genden Polware aus einem textilen ROcken aus Maschenware oder Gewebe und darin eingebundenen henkelbilden
den Polgarnen, durch Weben, Wirken oder Stricken eines Gewebes, eines Gewirkes oder eines Gestricks mil 
eingebundenen Henkeln oder durch Weben, Wirken oder Stricken eines Doppelgewebes, Doppelgewirkes oder Dop
pelgestricks wobei die beiden textilen Flachen durch Henkelgarne miteinander verbunden sind, und anschlieBendes 

15 Trennen der beiden textilen Flachen derart, daB zwei einbahnige Polgewebe, -gewirke oder gestricke gebildet werden, 
das dadurch gekennzeichnet isl, daB 

20 

das dem Webstuhl, der Wirk- oder der Strickmaschine zur Bildung der textilen ROckenflachen der Polware zuge!Ohrte 
Garn zu mindestens 30 %, vorzugsweise mindestens 75 % ein Multifilament-Hybridgarn isl, bestehend aus mindestens 
2 Sorten A und B von Filamenten und ggf. Begleitfilamenten C besteht, wobei 

die Filamente A texturiert sind und einen Schmelzpunkt Ober 180°G, vorzugsweise Ober 220°G insbesondere Ober 
250°G haben, 

die Filamente B einen Schmelzpunkt unter 220°G, vorzugsweise unter 200°G, insbesondere unter 180°G haben, 

25 der Schmelzpunkt der Filamente B mindestens 20°C, vorzugsweise mindestens 40°C, insbesondere mindestens 80°C 
unter dem Schmelzpunkt der Filamente A liegt, und 
das Gewichtsverhaltnis der Filamente A:B im Bereich von 20:80 bis 80:20, vorzugsweise von 40:60 bis 60:40 liegt und 
das Multifilament-Hybridgarn noch bis zu 40 Gew.-% Begleitlilamente C entha.11. 

AnschlieBend kann das erhaltene Polgewebe, -gewirke oder gestrick einer verfestigenden Warmebehandlung, die 
30 ebenfalls ein, ggf. integraler, Teil des erfindungsgema.Ben Verfahrens isl, unterzogen warden bei einer Temperatur, bei 

der die niediger schmelzenden Filamente B des Multifilament-Hybridgarns erweichen. Auch die so hergestellte verfe
stigte Polware isl Gegenstand der vorliegenden Erfindung. 

Die Temperatur der abschlieBenden Warmebehandlung und die Behandlungsdauer richten sich nach dem 
gewOnschten Grad der Verfestigung und dem Schmelzpunkt der Filamente B des Multifilament-Hybridgarns. 

35 In der Regel wird die Warmebehandlung bei 100 bis 200°c, vorzugsweise bei 120 bis 100°c ausge!Ohrt. 
In der Praxis hat es sich als sehr vorteilhaft erwiesen, die Rohware des hergestellten Polgewebes, -gewirkes oder 

-gestricks durch eine Warmebehandlung bei relativ niedriger Temperatur, z.B. durch Dampfen, auf dem Spannrahmen 
vorzufixi eren. 
Der Rohware wird dadurch die Aufrollneigung genommen, sie wird gangiger fur die weiteren Verarbeitungsschritte, der 

40 Pol wird besser eingebunden (Henkelstabilisierung) und widersteht damit besser mechanischen Zugbelastungen. Ein 
besonderer Vorteil, der mil der Vorfixierung verbunden isl, besteht darin, daB keine Kaschierung zur Erzwingung der 
Planlage erforderlich ist und kein oder nur sehr geringer Kantenverschnitt entsteht. 

Es ist daher bevorzugt, daB die Rohware des hergestellten Polgewebes, -gewirkes oder -gestricks au! dem Spann
rahmen vorfixiert wird. 

45 Vorzugsweise werden zur Bildung des ROckensMultifilament-Hybridgarne eingesetzt deren Filamente B glatt sind. 
Weiterhin wird entsprechend den Anforderungen der Anwendungspraxis das Verfahren so gesteuert, daB das Fla

chengewicht der Polware 100 bis 1000 g/m2, vorzugsweise 200 bis 500 g/m2 betragt und das Einlaufverhaltnis von 
ROckengarn zu Polgarn im Bereich von 20:80 bis 40:60 liegt. 

Die Steuerung erfolgt je nach gemOnschter Poldichte und -musterung so, daB bei einem ROcken aus Maschenware 
50 mindestens 30 %, vorzugsweise 60 bis 100 % der Masch en Polgarne aufweisen, bei einem ROckengewebe 30 %, vor

zugsweise 60 bis 100 % der Kett-und/oder SchuBfaden Polnoppen einbinden. 
Die Herstellung des bevorzugten erfindungsgema.Ben, gestrickten StrukturplOsches erfolgt durch Verstricken eines 

Grund- und eines Henkelgarns, AusrOsten des Gestricks und Scheren des Pols, und isl dadurch gekennzeichnet, daB 
fur die Bildung des ROckens ein oben beschriebenes Multifilament-Hybridgarn eingesetzt wird und das Stricken auf 

55 Strickmaschinen mit systemweise getrennter Einarbeitung von Grund- und Henkelgarnen und jacquardma.Biger Nadel
auswahl und einer Maschinenteilung von 18, 20 oder 24 Nadeln pro inch, vorzugsweise 18 oder 20 Nadeln/inch, aus
ge!Ohrt wird, wobei als Henkelgarne Polyester-Filamentgarne eingesetzt werden, die, bezogen auf eine 
Maschinenteilung von 18 oder 20, einen Gesamttiter von 300 - 400 dtex, vorzugsweise 345 - 360 dtex, haben, daB 
Grundgarne eingesetzt werden, die, bezogen auf eine Maschinenteilung von 18 oder 20 Nadeln/inch einen Gesamttiter 
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von 300 bis 370 dtex, vorzugsweise 320 - 350 dtex, haben, daB die Einzeltiter der Filamente groBer als 1,5 dtex, vor
zugsweise groBer als 2,5 dtex sind, und daB auf ein Flachengewicht von etwa 350 bis 550 g/m2 gestrickt wird. 
Die so erhaltene eriindungsgema.Be, durch eine Warmebehandlung zu veriestigende Polware, kann durch die oben 
beschriebene Warmebehandlung in eine eriindungsgema.Be verfestigte Polware OberiOhrt werden. 

5 Die Garnauswahl und die Auswahl der Einzeltiter der Grund- und Henkelgarne eriolgt nach den oben angegebenen 
Kriterien. 

Der Henkelanteil wird beim eriindungsgema.Ben StrukturplOsch in Abhangigkeit vom Dessign auf 40-70 % einge
stellt und liegt damit deutlich unter dem Henkelanteil bekannter PIOsche. 

Sowohl Ober jacquardma.Bige Auswahl als auch durch Henkel-Leerreihen konnen gezielt spezielle Dessigns 
10 erzeugt werden. Beispielsweise konnen auf 1 bis 5 Henkelreihen eine oder zwei Reihen ohne Henkel folgen. 

Auch Muster mil gewebeahnlichem Charakter und Dessigns, die langslaufende, querlaufende und/oder diagonal
laufende Gassen aufweisen, lassen sich auf diese Weise herstellen. 

Die Musterauswahl eriolgt Oberwiegend nach asthetischen Gesichtspunkten. Wie weiter oben bereits dargelegt, 
lassen sich auch typische gewebevelourahnliche Oberilachen einstellen. 

15 Der optische Eindruck der StrukturplOsche wird durch geeignete Farbwahl in Grund und Henkelgarn stark beeinfluBI; 
Farbkontraste betonen den Strukturcharakter, insbesondere wenn Grund- und Henkelgarn Kontrastfarben aufweisen. 

Die Ausrostung dieses StrukturplOsches gemaB Eriindung erfolgt in an sich bekannter Weise so, daB ein sauberer 
Pol und eine kontrastreiche Optik entsteht. 

Die vorliegende Eriindung betrifft auch ein Veriahren zur Herstellung eines Multifilament-Hybridgarns durch 
20 Mischen von mindestens zwei Garnen A und B und ggf. weiteren Begleitgarnen C und anschlieBende Durch!Ohrung 

einer FadenschluB-Operation dadurch gekennzeichnet, daB 

die Filamente A texturiert sind und einen Schmelzpunkt Ober 180°G, vorzugsweise Ober 220°G insbesondere Ober 
250°G haben, 

25 die Filamente B einen Schmelzpunkt unter 220°c, vorzugsweise unter 200°c, insbesondere unter 180°G haben, 

der Schmelzpunkt der Filamente B mindestens 20°C, vorzugsweise mindestens 40°C, insbesondere mindestens 80°C 
unter dem Schmelzpunkt der Filamente A liegt, und 
das Gewichtsverhaltnis der Filamente A:B im Bereich von 20:80 bis 80:20, vorzugsweise von 40:60 bis 60:40 liegt und 

30 das Multifilament-Hybridgarn noch bis zu 40 Gew.-% Begleitfilamente C entha.I1. 
Vorzugsweise erfolgt die FadenschluBoperation durch LuftdOsenverwirbelung. Weiterhin ist es bevorzugt, daB bei 

der Herstellung des Multifilament-Hybridgarns keine Begleitfilamente C eingesetzt werden. 
Die eriindungsgema.Be Polware isl in der bevorzugten Aus!Ohrungsform sortenrein und weist daher die oben 

bereits beschriebenen Vorteile bei der Entsorgung bzw. Recyclisierung auf. DarOberhinaus ergeben sich durch die vor-
35 liegende Eriindung weitere Vorteile, namlich die Einsparung einer Kaschierung vor der Weiterverarbeitung, die Mog

lichkeit den ROcken soweit zu versteifen und dabei zu verdichten, daB ein direktes Hinterspritzen z.B. mit 
Formschaumen moglich isl, ohne daB ein Durchschlagen des Schaums au! die Polseite eriolgt. Besonders vorteilhaft 
ist es, daB die Polware, selbst dann wenn ihr ROcken gewebt ist, eine sehr gute dreidimensionale Veriormbarkeit auf
weist, die sich aus der Verwendung des beschriebenen Multifilament-Hybridgarns bei der Herstellung des ROckens 

40 ergibt. 
Die folgenden Aus!Ohrungsbeispiele veranschaulichen die Herstellung des eriindungsgema.Ben Multifilament

Hybridgarns und dessen Einsatz bei der Herstellung von eriindungsgema.Ben unstrukturierten und strukturierten 
(StrukturplOsch) Polwaren. 

45 Beispiel 1 

Herstellung des fur den ROcken eingesetzten Grundgarns: 

Ein Hybridgarn wird hergestellt durch dubeln eines Garns 110 dtex f 32, spinngefarbt, texturiert, aus unmodifizier-
50 tern Polyethylenterephthalat (Rohstoff-Schmelzpunkt 265°G) (®TREVIRA Type 536) mit einem Garn 140 dtex f 24 aus 

isophthalsauremodifiziertem Polyethylenterephthalat (Rohstoff-Schmelzpunkt 110 bis 120°G) und gemeinsames Ver
wirbeln in einer mit einem Luftdruck von 2 bar betriebenen VerwirbelungsdOse, wobei das liefer schmelzende Garn im 
wesentlichen glatt bleibt. 

55 Beispiel 2 

Auf einer Rundstrickmaschine Type MCPE mit Jacquard-Einrichtung mit 20 Nadeln/inch und 26" Zylinderdurch
messer, und 3,5 mm - Platinen wird ein Gestrick hergestellt. Es wird ein Henkelanteil von 100% eingestellt bei einem 
Einlaufverhaltnis von Henkelgarn/Grundgarn von 75% : 25%. 
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Bindung: Zweifarbig Jacquard, 14 Vollreihen mit Grundgarn, 28 Henkelreihen. Als Grundgarn wird ein gema.B Beschrei
bung im Beispiel 1 erhaltenes Multifilament-Hybridgarn, als Henkelgarn ein Polyester-Buntgarn ®TREVIRA texturiert, 
vom Titer 84 f 24 X 2 mit oktalobalem Querschnitt eingesetzt. 

Der so erhaltene Strickschlauch wird wie 0blich geschnitten zu einer Strickware mit 172 cm Breite und einem Fla.-
5 chengewicht von 380 g/m2. Die Rohware wird auf einem Spannrahmen bei max. 120°c gedampft, wobei eine Vorsta

bilisierung erfolgt. AnschlieBend wird die Ware geschoren (2 Passagen), gewaschen (Breitwasche 50°C), bei 150°C auf 
Rahmen getrocknet und fixiert und fertiggestellt. 
Die Fertigware hat eine Warenbreite von 165 cm und ein Flachengewicht von 330g/m2. 

Durch den Einsatz des Multifilament-Hybridgarns isl das sons! 0bliche Kantenschneiden und -leimen nicht erforderlich, 
10 da die Ware einwandfrei flach liegt. 

Beispiel 3 

Aul einer Rundstrickmaschine mit Jacquard-Einrichtung mit 20 Nadeln/inch und 26" Zylinderdurchmesser, und 3,5 
15 mm - Platinen wird ein Gestrick hergestellt. Es wird ein Henkelanteil von 50% eingestellt bei einem Einlaufverhaltnis 

von Henkelgarn/Grundgarn von 55% : 45%, wobei die Henkel in einem Karomuster von 3 X 6 Maschen gestrickt wer
den. 
Als Grundgarn wird ein analog Beschreibung im Beispiel 1 erhaltenes (Ausgangsgarne sind: Hoherschmelzende Type: 
Multifilamentgarn dtex 220 f 40 aus Polyethylenterephalat, Schmelzpunkt 265°C; Niedrigerschmelzende Type: Multifi-

20 lamentgarn dtex 140 I 24 aus isophthalsauremodifiziertem Polyethylenterephthalat, Schmelzpunkt 110°C) Multifila
ment-Hybridgarn, als Henkelgarn ein Polyestergarn ®TREVIRA texturiert vom Titer 167 f 48 X 2 (oktal) eingesetzt. 

Der so erhaltene Strickschlauch wird wie 0blich geschnitten zu einer Strickware mit 182 cm Breite und einem Fla
chengewicht von 489 g/m2. Die Rohware wird auf einem Spannrahmen bei max. 120°C gedampft, wobei eine Vorsta
bilisierung erfolgt. AnschlieBend wird die Ware geschoren (2 Passagen), gewaschen (Breitwasche 50°C), bei 150°C auf 

25 Rahmen getrocknet und fixiert und fertiggestellt. 
Die Fertigware hat eine Warenbreite von 170 cm und ein Flachengewicht von 446g/m2. Der Scherverlust betragt 
10,4%. 

Beispiel 4 
30 

Aul einer Rundstrickmaschine mit Jacquard-Einrichtung mit 20 Nadeln/inch und 26" Zylinderdurchmesser, und 3,5 
mm - Platinen wird ein Gestrick hergestellt. Es wird ein Henkelanteil von 72% eingestellt bei einem Einlaufverhaltnis 
von Henkelgarn/Grundgarn von 61,5% : 38,5%, wobei !Or den Henkelanteil ein schraglaufendes Jacquardmuster ein
gestellt wird. 

35 Als Grundgarn wird ein analog Beschreibung im Beispiel 1 erhaltenes (Ausgangsgarne sind: Hoherschmelzende Type: 
Multifilamentgarn dtex 220 f 40 aus Polyethylenterephalat, Schmelzpunkt 265°C; Niedrigerschmelzende Type: Multifi
lamentgarn dtex 140 I 24 aus isophthalsauremodifiziertem Polyethylenterephthalat, Schmelzpunkt 110°C) Multifila
ment-Hybridgarn, als Henkelgarn ein Polyestergarn ®TREVIRA Velours, PMC vom Titer 110 f 32 X 3 eingesetzt. 

Die Rohware wird auf einem Spannrahmen bei max. 120°c gedampft, wobei eine Vorstabilisierung erfolgt. 
40 AnschlieBend wird die Ware geschoren (2 Passagen), gewaschen (Breitwasche 50°C), bei 150°C au! Rahmen getrock

net und fixiert und fertiggestellt. 

45 

Die Fertigware hat ein Flachengewicht von 435g/m2. Der Scherverlust betragt 13,3%. 

Beispiel 5 

Aul einer Rundstrickmaschine mit Jacquard-Einrichtung mit 20 Nadeln/inch und 26" Zylinderdurchmesser, und 3,5 
mm - Platinen wird ein Gestrick hergestellt. Es wird ein Henkelanteil von 50% eingestellt bei einem Einlaufverhaltnis 
von Henkelgarn/Grundgarn von 58% : 42%, wobei die Henkel in einem Karomuster von 3 X 6 Maschen gestrickt wer
den. 

50 Als Grundgarn wird ein analog Beschreibung im Beispiel 1 erhaltenes (Ausgangsgarne sind: Hoherschmelzende Type: 
Multifilamentgarn dtex 220 f 40 aus Polyethylenterephalat, Schmelzpunkt 265°C; Niedrigerschmelzende Type: Multifi
lamentgarn dtex 140 I 24 aus isophthalsauremodifiziertem Polyethylenterephthalat, Schmelzpunkt 110°C) Multifila
ment-Hybridgarn, als Henkelgarn ein Polyestergarn ®TREVIRA Jet-Tex vom Titer 365 I 128 eingesetzt. 
Der so erhaltene Strickschlauch wird wie 0blich geschnitten zu einer Strickware mit 180 cm Breite und einem Flachen-

55 gewicht von 518 g/m2. Die Rohware wird au! einem Spannrahmen bei max. 120°c gedampft, wobei eine Vorstabilisie
rung erfolgt. AnschlieBend wird die Ware geschoren (2 Passagen), gewaschen (Breitwasche 50°C), bei 150°C au! 
Rahmen getrocknet und fixiert und fertiggestellt. 
Die Fertigware hat eine Warenbreite von 170 cm und ein Flachengewicht von 506g/m2. Der Scherverlust betragt 
11,4%. 
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Patentanspruche 

1. Polware aus einem textilen ROcken aus Maschenware oder Gewebe und darin eingebundenen henkelbildenden 
Polgarnen, dessen textiler ROcken aus einem Multifilament-Hybridgarn aus mindestens 2 Sorten A und B von Fila-

5 menten und ggf. Begleitlilamenten C besteht, dadurch gekennzeichnet, daB 
die Filamente A 
texturiert sind und einen Schmelzpunkt Ober 180°C haben, 
die Filamente B 
einen Schmelzpunkt unter 220°c haben, 

10 der Schmelzpunkt der Filamente B mindestens 20°C unter dem Schmelzpunkt der Filamente A liegt, und 
das Gewichtsverhaltnis der Filamente A:B im Bereich von 20:80 bis 80:20 liegt und das Multifilament-Hybridgarn 
noch bis zu 40 Gew.-% Begleitfilamente C enthalt. 

2. Polware gema.B Anspruch 1, dadurch gekennzeichnet, daB sie dreidimensional verformbar ist. 
15 

3. Polware gemaB mindestens einem der AnsprOche 1 und 2, dadurch gekennzeichnet, daB die hoher schmelzenden 
texturierten Filamente A des Multifilament-Hybridgarns eine Einkrauselung von 3 bis 50 %, vorzugsweise von 8 bis 
30 o/o aufweisen. 

20 4. Polware gemaB mindestens einem der AnsprOche 1 bis 3, dadurch gekennzeichnet, daB ihr ROcken durch eine 
Warmebehandlung verfestigt werden kann. 

25 

5. Polware gema.B mindestens einem der AnsprOche 1 bis 4, dadurch gekennzeichnet, daB die Filamente A des Mul
tifilament-Hybridgarns einen Schmelzpunkt von 220 bis 300°C, vorzugsweise von 240-280°C haben. 

6. Polware gema.B mindestens einem der AnsprOche 1 bis 5, dadurch gekennzeichnet, daB die Filamente B des Mul
lifilament-Hybridgarns einen Schmelzpunkt von 110 bis 220°C, vorzugsweise von 150 bis 200°C haben. 

7. Polware gemaB mindestens einem der AnsprOche 1 bis 6, dadurch gekennzeichnet, daB zwischen den Filamente 
30 A und B des Multifilament-Hybridgarns und ggf. C FadenschluB besteht. 

8. Polware gemaB mindestens einem der AnsprOche 1 bis 7, dadurch gekennzeichnet, daB das Multifilament-Hybrid
garn keine Begleitfilamente C aufweist. 

35 9. Polware gemaB mindestens einem der AnsprOche 1 bis 8, dadurch gekennzeichnet, daB das Multifilament-Hybrid
garn einen Gesamttiter von 80 bis 500 dtex, vorzugsweise 100 bis 400 dtex, insbesondere 160 bis 320 dtex, hat, 
und die hoher schmelzenden texturierten Filamente A des Multifilament-Hybridgarns einen Einzelfilament-Titer 
von 0,5 bis 15 dtex, vorzugsweise von 2 bis 10 dtex, und die niedriger schmelzenden Filamente B des Multifila
ment-Hybridgarns einen Einzelfilament-Titer von 1 bis 20 dtex, vorzugsweise von 3 bis 15 dtex, haben. 

40 

10. Polware gema.B mindestens einem der AnsprOche 1 bis 9, dadurch gekennzeichnet, daB die hoherschmelzenden 
texturierten Filamente A des Multifilament-Hybridgarns gefarbt sind. 

11. Polware gemaB mindestens einem der AnsprOche 1 bis 10, dadurch gekennzeichnet, daB ihr Flachengewicht 100 
45 bis 1000 g/m2, vorzugsweise 200 bis 500 g/m2 betragt. 

12. Polware gemaB mindestens einem der AnsprOche 1 bis 11, dadurch gekennzeichnet, daB das Gewichtsverhaltnis 
von textilem ROcken zu Polgarn in der Rohware im Bereich von 20:80 bis 40:60 liegt. 

50 13. Polware gema.B mindestens einem der AnsprOche 1 bis 12, dadurch gekennzeichnet, daB der Gesamttiter des Pol
garns 50 bis 800 dtex, vorzugsweise 100 bis 400 dtex betragt. 

55 

14. Polware gema.B mindestens einem der AnsprOche 1 bis 13, dadurch gekennzeichnet, daB der Einzelfilament-Titer 
des Polgarns 0,5 bis 10 dtex, vorzugsweise 0,7 bis 6 dtex, betragt. 

15. Polware gema.B mindestens einem der AnsprOche 1 bis 14, dadurch gekennzeichnet, daB ROckengarne und Pol
garn aus der gleichen Polymerklasse, vorzugsweise aus Polyestern, bestehen. 

13 
Skechers EX1013-p.599 

Skechers v Nike 



EP O 728 860 A1 

16. Polware gema.B mindestens einem der Anspruche 1 bis 15, dadurch gekennzeichnet, daB alle im Polgarn enthal
tenen Filamente einen Schmelzpunkt haben, der mindestens 20°C, vorzugsweise mindestens 40°C insbesondere 
mindestens 80°C Ober dem Schmelzpunkt der Filamente B des Multifilamenl-Hybridgarns liegt. 

5 17. Polware gema.B mindeslens einem der Anspruche 1 bis 16, dadurch gekennzeichnet, daB der Pol aus geschnitte-

10 

nen Polgarn-Enden besleht. 

18. Polware gema.B mindeslens einem der Anspruche 1 bis 17, dadurch gekennzeichnel, daB mindeslens 30 o/o, vor
zugsweise 60 bis 100 o/o der Maschen bzw der Kett-und/oder SchuBfaden Polgarne einbinden. 

19. Polware gema.B mindestens einem der Anspruche 1 bis 18, dadurch gekennzeichnel, daB sie einen gestrickten 
Rucken und Slrukturdekor aufweisl und daB sie als Henkelgarne Filamenlgarne aufweisl, die, bezogen au! eine 
Maschinenleilung van 18 oder 20 Nadeln pro inch, einen Gesamttiler van 300 - 400 dlex haben, dessen Grund
garn, bezogen auf eine Maschinenteilung von 18 oder 20 Nadeln pro inch einen Gesamttiter von 300 bis 370 dtex 

15 hat, wobei die Einzeltiter der Filamente groBer als 1,5 dlex sind, dessen Flachengewicht etwa 350 bis 550 g/m2 

betragl, und dessen Grundmaschen in Slrukturzonen kein Henkelgarn enlhallen. 

20. Polware gema.B mindeslens einem der Anspruche 1 bis 19, dadurch gekennzeichnet, daB Game aus Profilfilamen
ten mil oval em, hanlelformigem oder bandchenformigem Querschnitt, der auch noch eine oder mehrere Einschnu-

20 rungen aufweisen kann, oder Dreikanl-, Dreilapp (lrilobal)- und besonders Achllapp (oktolobal)- Profile eingeselzl 
werden. 

25 

21. Polware gema.B mindestens einem der Anspruche 1 bis 20, dadurch gekennzeichnel, daB der Henkelanteil bei 
etwa 40 bis 73 Prozenl liegt. 

22. Polware gema.B mindestens einem der Anspruche 15 bis 21, dadurch gekennzeichnet, daB der Polyester zu min
deslens 70 Mal. -o/o, bezogen au! die Gesamtheil aller Polyeslerbaugruppen, aus Baugruppen, die sich van aroma
lischen Dicarbonsauren und van aliphalischen Diolen ableilen, und zu maximal 30 Molo/o, bezogen auf die 
Gesamlheil aller Polyeslerbaugruppen, aus Dicarbonsaure-Baugruppen, die von den aromalischen Dicarbon-

30 saure-Baugruppen, die den Obeiwiegenden Teil der Dicarbonsaure-Baugruppen bi Iden, verschieden sind oder sich 
van araliphatischen Dicarbonsauren mit einem oder mehreren, vorzugsweise einem oder zwei kondensierten oder 
nichl kondensierlen aromalischen Kernen, oder van cyclischen oder acyclischen aliphatischen Dicarbonsauren mil 
insgesamt 4 bis 12 C-Atomen, vorzugsweise 6 bis 10 C-Atomen ableiten und Diol-Baugruppen, die sich von ver
zweigten und/oder langerkettigen Diolen mil 3 bis 10, vorzugsweise 3 bis 6, C-Alomen, oder von cyclischen Diolen, 

35 oder van Elhergruppen enlhallenden Diolen, oder, sofern in geringer Menge vorhanden, van Polyglycol mil einem 
Molgewichl van ca. 500 - 2000 ableilen, besleht. 

40 

45 

23. Polware gema.B mindestens einem der Anspruche 1 bis 22, dadurch gekennzeichnet, daB der Polyester Baugrup
pen der Formel VI enlhalt, 

0 0 (VI) 
II II 

-0-P-R-C-

!1 
worin R Alkylen oder Polymethylen mit 2 bis 6 C-Atomen oder Phenyl, vorzugsweise Elhylen, und R1 Alkyl mit 1 bis 

50 6 C-Atomen, Aryl oder Aralkyl, vorzugsweise Methyl, bedeutet, einkondensierl enthalten. 

24. Polware gema.B mindeslens einem der Anspruche 1 bis 23, dadurch gekennzeichnel, daB der ROcken durch 
zumindest partielle Malrixbildung der Filamente B des Mullifilament-Hybridgarn des ROckens verlestigl isl. 

55 25. Polware gema.B mindeslens einem der Anspruche 1 bis 24, dadurch gekennzeichnel, daB die Fesligkeil der Ein
bindung des Polgarns in den ROcken hoher ist als dessen Hochstzugkraft. 

26. Mullifilamenl-Hybridgarn bestehend aus mindestens 2 Sorten A und B van Filamenten und ggf. Begleillilamenlen 
C, dadurch gekennzeichnet, daB 

14 
Skechers EX1013-p.600 

Skechers v Nike 



EP O 728 860 A1 

die Filamente A 
texturiert sind und einen Schmelzpunkt Ober 180°G haben, 
die Filamente B 
glatt sind und einen Schmelzpunkt unter 220°G haben, 

5 der Schmelzpunkt der Filamente B mindestens 20°C unter dem Schmelzpunkt der Filamente A liegt, und 
das Gewichtsverhaltnis der Filamente A:B im Bereich von 20:80 bis 80:20 liegt und das Multifilament-Hybridgarn 
noch bis zu 40 Gew.-% Begleitlilamente C enthalt. 

27. Multifilament-Hybridgarn gema.B Anspruch 26, dadurch gekennzeichnet, daB die hoherschmelzenden texturierten 
10 Filamente A eine Einkrauselung von 3 bis 50 %, vorzugsweise von 8 bis 30 %, insbesondere von 10 bis 22 % auf

weisen. 

15 

28. Multifilament-Hybridgarn gema.B mindestens einem der AnsprOche 26 und 27, dadurch gekennzeichnet, daB die 
Filamente A einen Schmelzpunkt von 220 bis 300°G, vorzugsweise von 240-280°C haben. 

29. Multifilament-Hybridgarn gema.B mindestens einem der AnsprOche 26 bis 28, dadurch gekennzeichnet, daB die 
Filamente B einen Schmelzpunkt von 11 O bis 220°c, vorzugsweise von 150 bis 200°c haben. 

30. Multifilament-Hybridgarn gema.B mindestens einem der AnsprOche 26 bis 29, dadurch gekennzeichnet, daB zwi-
20 schen den Filamente A und B und ggf. C FadenschluB besteht. 

31. Multifilament-Hybridgarn gema.B mindestens einem der AnsprOche 26 bis 30, dadurch gekennzeichnet, daB das 
Multifilament-Hybridgarn keine Begleitfilamente C enthalt. 

25 32. Verfahren zur Herstellung einer Polware aus einem textilen ROcken aus Maschenware oder Gewebe und darin ein
gebundenen henkelbildenden Polgarnen, durch Weben, Wirken oder Stricken eines Gewebes, eines Gewirkes 
oder eines Gestricks mit eingebundenen Henkeln oder durch Weben, Wirken oder Stricken eines Doppelgewebes, 
Doppelgewirkes oder Doppelgestricks wobei die beiden textilen Flachen durch Henkelgarne miteinander verbun
den sind, und anschlieBendes Trennen der beiden textilen Flachen derart, daB zwei einbahnige Polgewebe, -

30 gewirke oder gestricke gebildet werden, dadurch gekennzeichnet, daB 
das dem Webstuhl, der Wirk- oder der Strickmaschine zur Bildung der textilen ROckenflachen der Polware zuge
fOhrte Garn zu mindestens 30 %, vorzugsweise mindestens 75 % ein Multifilament-Hybridgarn ist, bestehend aus 
mindestens 2 Sorten A und B von Filamenten und ggf. Begleitfilamenten C besteht, wobei 
die Filamente A 

35 texturiert sind und einen Schmelzpunkt Ober 180°G, vorzugsweise Ober 220°c insbesondere Ober 250°G haben, 
die Filamente B 
einen Schmelzpunkt unter 220°c, vorzugsweise unter 200°c, insbesondere unter 180°G haben, 
der Schmelzpunkt der Filamente B mindestens 20°C, vorzugsweise mindestens 40°C, insbesondere mindestens 
80°C unter dem Schmelzpunkt der Filamente A liegt, und 

40 das Gewichtsverhaltnis der Filamente A:B im Bereich von 20:80 bis 80:20, vorzugsweise von 40:60 bis 60:40, liegt 
und das Multifilament-Hybridgarn noch bis zu 40 Gew.-% Begleitfilamente C enthalt. 

33. Verfahren gema.B Anspruch 32, dadurch gekennzeichnet, daB das erhaltene Polgewebe, -gewirke oder gestrick 
einer verfestigenden Warmebehandlung unterzogen wird bei einer Temperatur, bei der die niediger schmelzenden 

45 Filamente B des Multifilament-Hybridgarns erweichen. 

34. Verfahren gema.B mindestens einem der AnsprOche 32 und 33, dadurch gekennzeichnet, daB die Warmebehand
lung bei 1 oo bis 200°c ausgefOhrt wird. 

50 35. Verfahren gema.B mindestens einem der AnsprOche 32 bis 34, dadurch gekennzeichnet, daB die Rohware des her
gestellten Polgewebes, -gewirkes oder -gestricks auf dem Spannrahmen vorfixiert wird. 

36. Verfahren gema.B mindestens einem der AnsprOche 32 bis 35, dadurch gekennzeichnet, daB der ROcken gestrickt 
isl und das Stricken auf Strickmaschinen mit systemweise getrennter Einarbeitung von Grund- und Henkelgarnen 

55 und jacquardma.Biger Nadelauswahl und einer Maschinenteilung von 18, 20 oder 24 Nadeln pro inch ausgefOhrt 
wird, wobei als Henkelgarne Polyester-Filamentgarne eingesetzt werden, die, bezogen auf eine Maschinenteilung 
von 18 oder 20, einen Gesamttiter von 300 - 400 dtex haben, daB Grundgarne eingesetzt werden, die, bezogen auf 
eine Maschinenteilung von 18 oder 20 Nadeln/inch einen Gesamttiter von 300 bis 370 dtex haben, daB die Einzel-
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titer der Filamente gr6Ber als 1,5 dtex sind, und daB au! ein Flachengewicht von etwa 350 bis 550 g/m2 gestrickt 
wird. 

37. Verfahren zur Herstellung eines Multifilament-Hybridgarns durch Vereinigen und Mischen eines hoherschmelzen-
5 den (A) und eines niedriger schmelzenden (B) Filamentgarns dadurch gekennzeichnet, daB die Game A und B 

einer VerwirbelungsdOse zugefOhrt werden, wobei ein Garn A eingesetzt wird dessen Filamente texturiert sind und 
einen Schmelzpunkt Ober 180°C haben, 
ein Garn B eingesetzt wird dessen Filamente glatt sind und einen 
Schmelzpunkt unter 220°c haben, wobei 

10 der Schmelzpunkt der Filamente B mindestens 20°C unter dem 
Schmelzpunkt der Filamente A liegt, und 
die Filamente A und B im Gewichtsverhaltnis A:B im Bereich von 20:80 bis 80:20 zuge!Ohrt werden und noch bis 
zu 40 Gew.-% Begleitfilamente C zugefOhrt werden. 

15 38. Verfahren gema.B Anspruch 37, dadurch gekennzeichnet, daB die FadenschluBoperation in einer LuftdOsenverwir
belung besteht. 

20 

39. Verfahren gema.B mindestens einem der AnsprOche 37 und 38, dadurch gekennzeichnet, daB keine Begleitfila
mente C eingesetzt werden. 

40. Verwendung der Polware des Anspruchs 1 zur textilen lnnenraumgestaltung 

41. Verwendung gema.B Anspruch 40 zur Herstellung von SitzbezOgen und Sitzen. 

25 42. Verwendung gema.B mindestens einem der AnsprOche 40 und 41 zur Herstellung von lnnenauskleidungen und zur 
lnnenauskleidung. 

43. Verwendung gema.B mindestens einem der AnsprOche 40 bis 42 im Fahrzeugbau. 

30 

35 

40 

45 

50 

55 
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-,i,·e «> V), 7 1 7 ;,i 1/ }- 7] '71/ }- 1 )J~ 3 6 O);r,0 IJ I 
xr,v7 1 :1 ;,<::,, t- ·e«> 0, wricfeltA*!i-t-1 o:.:,,, *o 
1Jx.1-v ✓ , ,r1J x.:z"f,v, ,r1J7°ot."v1/0)J t:,0)
itt•if> i'J, 15-y''=.-;I,]J~36-y''=.-;1,0)Jjn[ffiif>6:.:. 
/:: z-4~13& /:: T 6 ~l1f::J<J.l'l 1 it::. !:l:~l1f::J<J.l'l 1 X!:l:~w::J<J.l'l 2 ic 
tJGO) =tis.,- t-m~~ 0 

rnl1f::J<J.l'l:4 l i'tnx:t!JH\j~0)7 1 '7 ;,< 1/ r-~h-*f::J: 0-'f 
~h,O) ;,i 1) --V ;z z- ~ftx:T Ui'H::, :.:. :h/::,;/P~ < /:: t, 3 :J 
-:z4Jtt::Wiic~h-*J: 0 t,{B;it12.0)~1lJ~JHii'tnx:tMff\jO) 
'-1:: / 7 1 '7 ;,< ✓ H!JH\j J:: 0 ~ 6 felt A* z-ffl~IT 6 :1 - ;z 
O)~h.*!J{fifi'ti"" 6 Fait::feltA L --C, :1-:ZJJfriJt::feltA* 
iJrfeltA lX if>01 o .7..11/v 10)-'f~h-;,i 1J--z:z~z-~ 
ftx:T 6~ 1 LijL wric~ 1 I:fit·~nx:~:ht::.~h-~Hi 
--;f;$;Ui* Lt::. ii, ~)J[ri] i::JIIJ!,J:~51 L~iJ; t;,, wric 
felt A* iJt~'l1H1'3t-JB 1lJ ll'~ ~ ll!x 1t iM.Jtt· if> -:i --C , ~ h-* iJt~ 
'11'32-/B L~t 1iMtlti t·1Ju~ L' wricffl~IT 6 :J-.7..0)~ 
h-*iJ1tffi'ti"" 0 Fait::~*~:h --Ct ,,bfx1t l...t::.feltA*O)
$(::J:: -,--c tfflEEtii"" 0$5:i'-Wiic~h-*0)~$JJ~Wiic 
~;z,,.*-~O)-$z-ffi*i""0~2Itio ,fO)~~h-~z
~5l~ic1f.l~O)£ '{%WL --C, wricfeltA*z--fO)~fc1fJ'Z'IID1t 
~~0~3Itio0l:_0)3ItiJ::0~6=tis.,-}-ffiO) 
~~O)~]li)J8;; 0 

( ~j!i;:J<J_l'[ 5 ] ~j!i;:J<J_l'[ 4 O)~BJjO)~ 1 I;fiO)~h-*!iWJ§c 
~h-*U 1 5-'f·=.-;vJJ~ 1 2 0-'f·=.-;i,_ 71 '7 ;,< 1/ 
}- ;fJ r) ✓ }- !:l: 1 Jj~ 3 6 O);r,0 1) x.;z T Jv 7 1 7 ;,i ✓ }- , 

feltA.*U-t-10 ✓ , ;r.01JI1-v ✓, ;t: 1JI.7..7"Jk ;t:1J 
7°• t."v1/0)5t:,O)-ft•r·«>i'J, l 57"·=--,vJJ~3o 
7"·=--JvO)ijnlffiO) t, 0) z- fflt, 0 JJ;$;'t"if> 0:.:. /:: H~ll& /:: 
i""0=tis.,-}-ffiO)~~O)~JliJJ;$;0 

rnl1f::J<J.l'l:6 l •~, 1'1.!i~, ~;z,,.~, i'tnx:t!Jff\j71 ,1,1,, 
0)-jlJ: I')~ 6*ti /::, :.:. O)~Jmt::r) v Y ✓~l'e!ti&U' 

~~iJtJIIJ!,Xfflti L --C -~1t L --C if> 0*&:tft::;lnl 1't, 
wric~~i:J:i'tnx:tMff\j~0)7 1 :1 ;,i:.:,, t-J:: 0 ~;,,~;z;.*t= 
J:: 0-'f~h-O);,iiJ --v ;z /:: L --C if> 0, :.:.:n/::j"~ < /:: t, 3 

( 2) 4~1m-'f8- 1 0 9 5 5 3 

:1-:z4itt::WJic~h-*J:: 0 t,{B;it12.0)~1lJ~1l1i'tnx:t!JH\j 
0) 7 1 '7 ;,< 1/ r- felt A* iJ1felt A L --C if> -:i 't , :.:. O)felt A*U 
wricl:_ TO) :1-;zO)~h-*O)f!fi'tfllilt:::t3~ ,t~*~:h 
--C, ~~/:: L 't1o.7..1 ✓ v10)-'f'-~h-;,i 1)--v:z~t L 
--C if> 0 , :.:. :h z- ~JJfril t::~'31 L 't ~--t ·1 r- L --C if> -:i --C, 
wricl:_TO):J-.7..0)~h-*!ifeltA*z-J"11/Y'-t L 't 
wrimfi't{ll@'.(;:jj ~ ,"(, -f :h ·f:hii'li L 't-/Bnx: L 't if> 0 
:.:. 1:: z-4~13& ti"";,, @i/J:ij[J}[f.lL 1/ifL ~, :mtt~ t·m= ti 
S.,- }- 0 

( ~l1f:1<rw 7 l wric~h-*t:J:Wiic~h-*!:J: 1 5 7"·=--,v JJ 
~ 1 2 0-'f·=.-11,_ 7 1 '7 ;,< ✓ J--;f;r'.71/ Hi 1 JJ~3 6 
O);r,0 lJ x.;z T!VZ- m~, 1,, JJ8;;'t"if> I'), feltA*!i-t-1 o 
1/' ;r.01) ITV✓ ' ;r.0 1) x.;z T!k ;r,01

) 7°0 l::0v /0) J 
1:,0)-jl'{'if) I'), 1 5-y''=.-;I,]J~3 6-y''=.-;1,0)Jjn[ffi 
t•if>:.:. /:: z-4~13& /:: i"" 6 ~w::J<r.l'l: 6 ictJGO) Eli1Jiji)}[frt, ffL 
:mtt~ t·m =tis.,- t- 0 

rnl1f:1<rws l wricfeltA*t::J:: 1,,~;z,,.*O)itl!i!itf¥it1ID1t 
L t::.felt A*O)-$iJ1~h-*$i~O)-$J:J~~$z-ffi* L 
·nai't Lt::. t, O)'{'if) 0:.:. /:: z-4~13& /:: T 6 ~j!i;:J<J_l'[ 6, XU 
~w:1<rw nctJGO) @ i1J]l[J}[frt, tit ~, :mtt~ t·m =tis., 
- }- 0 

( ~BJjO)~!MHl~~Jl.BJl] 
(0001] 
(j_fliJiltl:_O):fiJffl5:i'-lff] :.:. O)J'EBJl!:l:' .± /:: L '( *_!3.X!:l: El 

i1J]l[O)~-r, ffL ~, f-0){-!nO):mft, 1'<D&ffl0)*$::tft:: 
i*6 i-.:,O)t•if> 0, ~t::, f-0)*$'.:tfiJt*ti /:: ~~0)$Fai 
t::i'tnx:t!JH\j~l'filti ( J]!f¥;';r,0 IJ '7 V 7' /7 :t-L) Z-flT 
0 = tiS.,- H::{*0 t, 0)1'.:'if> 0, i t::.Wiic= tiS.,- H:: 
m~ ,;s~~i::lffli"";,, 0 

(0002] 
( frE*0)12:/if-r l frE*O):.:. O)fl0)*$::tf!:l:-JRt::l$~1Uit 

s.,- r- t•if> 0, -JRt::$FaiiJri'tnx:t!JH\j~l'filtit•if> 0, ~ 
OOt::~~iJ1~ffG L --C if> 0 :::::tis.,- r- /:: ~ -:i 'C ~, 0 o :.:. 

O)= tiS.,- t- O)~~ t L --c ti, H~;j,jll*z- m~ ,t::.;,i 1J--v 
A, }- 1) :J '1/ }-~~, 1'1Ji~~ c· Z- ffl~ • '( ~ 1 0 iJ1*0)~ 
ffl:l.iJt$-< :J .7.. }- z-:j:ljl L l:_(f--C l, 6 o i t::.'-1:: / 7 1 '7 ;,i 
✓ }- z-ffll i"(-'f~;,i l) --V:Z~~z-ffll ,1,, :.:_ /:: :f..:,1f 7.. 0:h 
6 iJt, -$0)~h-*iJtJil!llflr Lt::./:: 2-, ffi.!l!t::{itJiJt~:.:_ 
0 , ~m i::wn ~ ~, 0 £ t::.~~t:::f;\ljf-Ht, =E' L < t:J:i'tnx: 
t!JH\jI?JvYa ✓Z-~~L 't :'.f;HtLt::.~~t, rfj:t~(::U 
Ji"i'l:(t 0:h6 iJt, ;,< l) --v ;z i:: L Z 0){$;j,jll1i1JJ~il,i;-l ,iJ; 
\raU§t~:h '( l 16 o 

(0003] 
( ~BJliJ1!!1/'.tk: L J:: 5 /:: T 0 ~Ji!! l -f:.:. t·:.:. O)~j/j::J<J.l'l: l JJ 
~ 4 §clJGO)~BJl/;J::/fE*O) }- 1) :J '1/ }-~~~ c· J:: I') ~iJ>(;: 
*JJ~ii~O)~ffl:l.iJ1j,'~ < , L iJ, t,-$0)ii~iJ1!mt! 
Lt::./:: L 'Ct,, h-tc.:· 0 t::{i*l~f, PJ--v ;z /:: L --C 0){$ 
;j,jll'li/:: il,i;-l ,O)if> 6 = tis.,- r- J=l=IO)~~z-rntJH::t:IHii"" 
6:.:. t z·•if> 6 0 ~w:1<rw 2ic~O)~BJJ0)~@1:: i"" 6 t:.:. .1:, 

i:J:, wricO)~@O)f-!h, m~10 :1-:z t O)f!fi'tfllilO)~;z,,. 
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*O)*airt~i~ lt.:Wf§c~::fff H~1 t.:/l1:> 't"&:i 1" §ff::i<rw 
3 §ci!GO)JjjElJJO)~~ t -t 1 t c.:: ;s !:J:, wr§cO)~~O)f-t!L 
:txt'ff.-l:~Wf§c~::fff tf~1 t.:/l1:>t'&:i 1 0 

( 0 0 0 4 ] §ff::i<J_l'l 4 &rf 5 §ci!GO)JjjEl}JO)~~c: T 6 C: 
C.:: 0 !;l:, §ff::i<J_l'l 1 , §ff::i<J_l'l 3 , )Z!i§ff::i<J_l'l 4 §ci!GO)JjjEl}J 
O)ftlt--1lW:€T 1 JJ;$;lt--rn:tit:ttf:!~-t 1 c.:: t 1t-- §l'f"J t -t 
60 
( 0 0 0 5] §ff::i<J_l'l 6, 7 l},_rf 1 1 §ci!GO)JjjEl}JO)~~c; 

-t 1 t c.:: 0!:J:, §ff::i<rw 1 §ci!GO)JjjElJJO)~::ffft J+h ,t.: Eli1J 
-~ML flt, ~' :mit~ tJIFfl;.,,- r lt--rntii:ttf:Jt-t 
6 c.:: t t'&:,,6 0 

( o o o 6 ] §ff::i<rw s §ci!GO)JjjElJJO)~~ t -t 1 t c.:: ;s 
i:J:, §w::1<rw 2 X!:l:§ff::i<rw 3 §ci!GO)JjjElJJO)~::fff t m~ ,t.: El 
i1J!li~ML flt,~, :mit~1::,m=fl;.,,-rtrn:tii:ttf:!~ 
'°96 c.:: t t'&:,,6 0 

(0007] 
(~~1t--~iit1:-t 1 t.:/l1:>0)-cf-f9:] Wf§c0)~~1t--~iit1:-t 1 t.: 

/l1) i:, c.:: O)ftO)JjjElJJ!:l:i'rnx.ffil D~1lW:O) 7 1 °3 ;1, ::,.,, r J: IJ ~ 
-t>i'ih*t:J: IJ-'fffi,7;.0);<iJ 4:7 :Z t l 't &:i I), C.:::h(:j,' 
~<ti 3 :1-:z4lft:Wf§cffih*J: IJ i{S;i!J,~0)~11J~ 
11'1i'rnx.tfilff~O) 7 1 °3 > ::,.,, r 1' J..*iJ'f.li J.. l 't &:i,:, 't , C.:: 
O)f.l!J..*!iWf§c-1 T 0) :J-A O)Wf§cffih*O)j:jfi;-{_j'[Jlt: 
:t;~,'(~f"rc-:h't, ~{;zl,;t l't:7D:Z1 /V10)-'f'-ffih, 
> 1J4::z1ff t l 't &:i IJ, C.:::hHfiEJJr/iJt:i:§1 l 't~{: --1 

r l 't &:, ') ·c M§CL rO):J-:ZO)Wf§cffih*!:l:f.l!J..* 
1t--1"1 ::,.,,;t-t l 'tWf§ctffi'r{llllt::b~ 1't, +:h-F:hi! 
:'gl 't-Jljffl<.l 't&:i-t> c.:: t lt--4~13&t-t1 =fl;.,,- r!tl~::fff 
t'°t1o 
( o o o s] £t.:wr§c0)~~1t--~iit1:-t1t.:/l1:>t:, wr§c= 

fl;.,,- r m~::fffO)Wf§cf.liJ..*i:J: 1i'ih*O)it:'gi:J:mii 
~1t l t.:f.l! J..*O)-$iJ>i'ih**i*O)-J~IU1rc't~$ Hfil 
1"r l 't*air lt.: i O)t'&:i-t> c.:: t lt--f~ll&t -t 1 c.:: t iJ>ff£ 
l ~ '• 
( o o o g] £t.:wr§c0)~~1t--~iit1:-t1t.:/l1:>t:, wr§c= 

fl;.,,- r m~::fffO)Wf§ci'ih*!:l: 1 5 "f=--,1, A~ 1 2 o 
·'f=--,vt71 °3 ;1,::,.,, r-7717::,.,, Hi 1 JJ~3 60);:t,01Jx 
AT}v71 7 ;< / f' '(''&)I). f.l!J..*(:J:T1 D /, ;:f'.

0 IJ I 
+v::,.,,,*0x:z-r~,*07uev::,.,,0)3~0)-aT 
&:ilJ, l 5"f=--,vJJ~36"f=--,vO)~IH!iO)iJ1:tff£ 
l ~ '• 
(001 O] Wf§c0)~~1t--~iit1:-t1t.:/l1:>(:, C.::.O)JJ;,$;0) 

JjjElJJ!ii'rnx.tfilD~1lW:0)7 1 °3 ;1,::,.,, ri'ih*i:J: IJ-'fi'ih-0) 
;< 1) 4:7 :z 1t-- ffinx.T 1 ~t:, C.:: :ht:j,'~ < t b 3 :J-:z 4!f 
t:Wf§cffih*J: IJ t>{J.l;it'i'i:0)~1lJ~11'1i'rnx.ffilff~O).'.\:: / 7 

1 °3 > ::,.,, Hfilff~ J: IJ ~ 11' J..* lt--ffi~~T 1 :1-:z O)ffih 
*iJ1t1fi'r-t 1 Fa9t:feli J.. l 't. :1-:ZJJrnl l:feli J..*iJ'f.li J.. 
l 't &:i ,6 :7 D :Z1 ::,.,,v10)-'f'-ffih;< 1) 4:7 :Z::fff lt--i'inx.T 1 
m 1 Lli\ M§cm 1 I~'t''ffinx.c-:ht.:i'ih-1ffUi-t;$;lt-
** lt.: £ £, ¼f!iJJr/iJt:JlllVXi:51 l~iJ' 0. M§cf.l!J..* 
iJ1~'t1~-Jfj1lJ'f:i~~-X1tilllil!tt' &:i,:, 't, i'ih*iJ'~'li~-Jlj 

( 3) 4~1m-'f8- 1 0 9 5 5 3 

l~~ ,i&Jl'.£ t'tm~ l, M§cffi~~T 1 ::1-:ZO)ffi,7;.*iJ' 
tffi'r-t 1 Fa9l:~t"rc-:h 't ~ ,,6lJX1t lt.:f.l!J..*0)-$/:tlll 
l_,52,,7;., M§clJX{t lt.:f.l!J..*0)-${:J: ') l' M§cffih 
*O)Wf§ctffi'r$,n'-0)~$A~wr§ci'ih**i*O)-$tffi 
t"r-t 1m2 I~o f-O)fii'ih::ffflt--i:§l~ic1fJO)£ '{iWl 
't. M§cf.li J..* lt-- -z-0)1-fcJiJt'~{t c- -1± 1 m 3 I~ o l,.:J._l 

0)3I~J:IJ~,6=f1;.,,-J--Jtl0)~1ff0)1lW:€JJ;$;c:T 
60 
( o o 1 1] £t.:Wf§c0)~~1t--~iit1:-t1t.:/l1:>l:, WfJZtO) 

)J;$;JjjEl}J(::b~ i'{, m 1 I~O)ffi,7;.*!iWf§cffih*!i 1 
5 "'f=.-,1, JJ~ 1 2 o :r=.-,1,. 7 1 °3 ;1,::,.,, t- 7717::,.,, t
u 1 JJ~3 6 O);t.01J x:z 9-,1,7 1 °3 ;1,::,.,, t- t m~ ,1)];$; 

't''&:ilJ, 1'J..*!:l:-t-1u::,.,,, ;t:1Jx+v::,.,,, ;t:1Jx:z9-
Jv. ;t.'1J7uev::,.,,O)j~O)-at'SIJ, 15-'f=.-;i, 
JJ~3 O "'f=--,vO)~IH!t m~ ,1 JJ;$;t'&:i1 c.:: t iJ1ftt£ 
l ~ ,, 
( O O 1 2] £t.:Wf§c0)~~1t--~iit1:-t1t.:/l1:>l:, {-tf!O)ft 

O)jffl}!JjjEl}J(;J:l)i::fff, ::fl)i::fff, ffih,{ff. i'rnx.ffilff~7 1 !vL 
0)-aJ: IJ ~1*fl t, C.::0)~001:17 vY /JEilifl&U' 
~::fffiJ,J1uvxffifl l --c -fzl,;1t l --cs 1 *Et.t1i:l½'~ ,--c, wr 
§c~1ff!ii'rnx.ffilD~1lW:O) 7 1 °3 ;1,::,.,, r J: IJ ~ 1 i'ih*i:J: 
1)-'fffi,7;.0) ;< 1) 4:7 :Z t l --C &:i I) • C.:: :h{:j,'~ < t b 3 :1 
- :z 4lf l:Wf§cffih* J: IJ t> {S;it'i'i: 0)~11J~'t1i'rnx.ffilff~O) 
7 1 °3 >::,.,, r 1' J..*iJ'f.li J.. l 't &:i,:, 't, C.:: O)f.li J..*!:l:Wf 
§c-1 r0):1-:ZO)ffih.*O)jJfi'r{llllt::b~ ,--c~t"rc-:h 
--C, ~fzl,; t l --C :7 D :Z 1 ::,.,, v 1 0)-'f'-ffih;< 1) 4: :Z::fff t l 
--CS IJ , c.:: :h lt--¼fiEJJrnI (:i:§ I l --C ~,t: '1/ r l --CS,:, --C, 
wr§c-1r0):1-:zO)i'ih*!:J:f.l!J..*trH /:Y-t l--c 
M§ct1fi'r{1Jlt::b~ ,'(, f-:h·f:hi!:'g l 't-J!jnx. l 't &:i 1 
c.:: t lt--4~13&t-t 1 Eli1J!li~ML flt, ~, :mtt~ !::'Jtl=fl 
;.,,- r t-t 1 o 

( 0 0 1 3] £t.:Wf§c0)~~2."~4¥.ti:T-t>f.:/l1:>t:, M§cEl 
i1J!li~frJ. flt. ~, :mtt~!::'Jtl=fl;.,,- J--O)Wf§cffih* 
!:l:l 5"f=--,vJJ~120°t=--,v. 717;<:;.,,J--7717 
::,.,, H:l: 1 JJ~3 6 O);:t,' 1J x:z-r,vlt--7 1 °3 ;1,::,.,, t-m~ ,1 
JJ;$;t'SIJ, 1'J..*!i-t-1u::,.,,, ;t:1Jx+v::,.,,, ;:t,'1Jx 
AT!V, ;:f'.0 IJ 7Dev /O)j ~0)--'(''&) I), 1 5::f=. 
-,v JJ~3 6 Cf'=.-,1,0)~IH!t'S 1 c.:: t iJ1ftt£ u ,, 
( o o 14] £t.:Wf§c0)~~1t--~iit1:-t1t.:/l1:>t:, Wf§c~ 

::fffO)Wf§ci'ih*iJ'~Fm;i,110)i1a J: 1J ~ 1 El i1J!li~m, 
flt, ~, :mit~c,=fl;.,,- J--O)Wf§cf.l!J..*i:J: 1i'ih* 
O)j!:'g!imit~{t l t.: 1' J..*O)-$iJ1i'ih*iiaO)-$ 
JJ~~$lt--ffif"r l --C*air lt.: i O)t'S 1 c.:: t iJ1ftt£ l 
~ io 

(0015] 
( 1im] §ff::i<rw Hct!GO)= fl;.,,- r JtlO)~::fff!:l:WfJZtO)JH! 

IJ mnx. l --C ~ ,1 iJ'0, ffi~~T 1 :1-:ZO)f1fi'r{1Jlt:J½'~, 
--C. f.l!J..* lt--1r l --Ci'ih*iJ'*air l --C ~ •1 iJ, 0, i'ih* 
O)-$iJ11fJi't! lt.: t l --Cb, -z-O)l!/rt!$,n'-O)]I'[ ('ili:{fO) 
jjijjf!!Ut:ffi~~T-t>i'ih*iJ'-z-O)tlfi'r{llllt'i'ih*ictl±iJ'*a 
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it Lt~ i0lllHi'-b%0b>t,, ;fih*t::1:R::tJmtm Lt 
t>, fffi't{.V:@'./:::bft0*a'Ei$7J'-t:::b~i'"(, J\1 :_:.,,jl-c; 

~., t ~, ,6 lVJ§cftp ).*b'r§'.i! L [!'!HI:: Lt::. $7J'-t:: J: ., t, 
WJ§c=-- i-: 1v1v-7J1J~y::.,, n 1v-7h>i!!;tf ~nt 0n' 
mu~H~ n, #s-N~!ln ,5f ,,1:R IJ ::tJb'$7J'-si.Ji::1tm L~ ~ ,~H 
IJ , WJ§c=-- i-: ,v 1v-7"J1J~ Y / n 1v-7°$7)'-n,ttz it 
t, ¼1/fnfnlt::{i:¥.lRb'~C.:: t,~~,{tffl~~To 
( 0 0 1 6] £ t::.{ftt::$7J'-i'fi.Jt::§'"tlt-6 511:R::tJt::J:., t, 

-$::1- ;t._{J)ftp).*h'l'ffi¥.JR Lt::. t Lt i:.,, wt~ 1!:l:JJX.-/Blitf 
0~{:: J: ,, t, ftp A*n'l'lli¥.JR Lt~ ,t::. t Lt i:., , -f 0Jlr 
{j{J)=.. - V !v Jv-7°J'J~y:.:.,, 77 Jv-7°b':Y~:h. 0 tc.:lrt··, 
1-1!!0 ::1 - ;z ti-'f fi!;:fft1i.J Hi1"rT -6 {t ffl ~ ~To f,h t , 
c.:. 0= fly- r- m0~::m~ r:f:1Fa9t::i'tJJX.t!f H~J'EW.fl ( ~m 
;:ff 1) 17 v Y :.:.,,7 :t-.b.) 0in -6 =fly-}- 0~Im0~H 
tf t Lt fr£fflT -6 :rii't{:::b ~, t i:., , ti~$7J'-0ti* ~ -JE 
7J'-(::~1"rT-6{tffl~~To £t::.fr:µfs:t Lt, ffE*{J) r- 1J 
::1 "J t-;fiht::;tt L*0fr£)tl_i:!i 3 0 %J1J~ 5 0 %~t .. «i 
0o 
( 0 0 1 7 ] £ t::.~::tfifr:µfs; t Lt !i-'f;fikx 1) ,v ;z t L 

t 01:c;f::j & UittifJJ fnl -""0{$il11l'i'1 ! i i*1"r ~ :ht::. ;fft_fiJ t ~ 
10 §1t1<rJ'l 2 §cl!G0J'EaJii::~~ ,-r: ii, ~ff*rJ'l Hcl!G01t 
Jtl0:Yk WJ~cftp).*{::J: -6;tih*0itl!ir§:I! Lt::.ftp). 
*0-$b>;fih*0fr:$=E' L < !i;tih*0*i*IFa9t::tlll L 
Q,£:h. t, -$0*i*IHfil1"r L '"f_:l:_c: L t~~l'fi.Jt::*aii 
Lt :b IJ , ;tih* El µt;{J)~!ltft ~ -f 0 £ £ *11"r Lt~, -6 h· 
h-'f;fih> 1J "r 7..0ili't~ ,~{*1"r Lt::.4x1iJ~*i1"rT t{t 
m~~To 
( 0 0 1 8 ] ~ff*Jij 3 ~clJG(J)J'EBJlt::~~ i '"(ti, ~ff*Jij 1 

~cl!G0{tffl0:Yk ;fih*n';r,01) x.;z f-Jvt··«i 1J, ftp).* 
!i-t-1 D /('in IJ, ,T,01) X.'f- v /, ;t:1J 7°D l::0v :_:.,,, )Z 

ti,ttx.:z.. "r 1v-f:h.-Fn0 .. f =--,vJi i WJ§c0~ IJ ·e «it 
n'h, ff:i:t•«i IJ, c.::0=fly- t-m0~::tfi~r:f:1Fa9f::i't 
JJX.t!JH~JEW.fl ( ~fi!;,T,0 IJ '7 Vy' /7 :;t-.b.) {J)&) 0 = fl 
y- r- 0~000~ntt t Lt fr£Jtl Lt::.:rii'tt:::b ~, t, = 
fly- r- 0~0001t IJ n' J: ~, i:., 0 t ~ IJ , £ t::.fr:µfs: t L 
tff:i: t ~t{tffl~~T o 

( o o 1 g] ~ff*JJ'l4~cl!G0JJ;1;;J'EaJii::~~,-r:ii, wr~ 
{J_)ffi 1 I.N{::~Vl'"(~~~:h.t::. 1 D :Z..1 /V1 {J)-'f'-;fih 
> 1J ,v :z..;ti;z;.::mii, m 2 I-Nt·Jfifnfnlt::i:111 ~ nt t t 
t::, ;tih*n'lli-X{I:: L~~ ,~l!tlt··, ftp).*0hb'lli-X{l::r§:I! 
~:h.-6 n'h, ffl~l0::1-:z.. t 0t!fi't$7J'-f:::b~ ,-r:, lli-X{I:: 
Lt::.ftp A*~ lVJ§ctffi't$7J'-tt\f~1"r L, ftp A*~ till Ui 
L, r§:1! Lt::.ftp).*0-$!i, -f0$7J'-0;tih*0-$ 

=E' L < Ufr:$Hfil1"rT 0 J: -3 t::~-MT -6 o fffi Lt, -f 0 
1ft1iJt)~W L, r§:1! Lt::.ftp A*!iWJ~0~-JB1ft1iJ0 £ £ 
[!'!){I:: L' ffl~lT 0 ;fi,7;.*{J)=-- i-: lv!v-7° t y / J1 Jv-
7°n'*aii ~ n -'¥-;ti ;z;. > 1J "r :z.. t ~ 11t m ~~TO c.:: 0~ff 
*JJ'l 4 §cl!G0JJ.$:t::J: IJ ~ff*rJ'l 1 ~cl!G0J'EsJI0~::mn'~ 
~~:h.-6 0 

( 0 0 2 0] ~ff*JJ'l5~clJG0JJ.$:J'EBJlt::~~i'"f!i, ~ff* 

( 4 ) 4~1m-'f8- 1 0 9 5 5 3 

Jij 5 ~clJG(J)J'EBJj{J){')':)tj 0:Y~, J'EBJj{J)ffi 1 I,N0;fih*U 
WJ§c;tih*!i 1 5·'?=--,vJJ~ 1 2 0'f=--,vt·«i IJ, 
71 3 >::.,, t-nr'.7:.:.,, Hi 1 JJ~3 60;t," 1Jx.:z..f-1v~m 
~,tJJ.$:t·«ilJ, ftp).*t.i-t-1 • ::.,,, ;t,0 1Jx.1-v::.,,, ;t," 

1) X.kr-Jk ;t.01) 7D l::°v ::,,Cl) 3 t;,{J)-fit·«i,, t, 1 

5 'f=--,v J1J~3 O 'f=--1v0~1H10i0~ m~ ,tJJ.$: 
l .. «l 0 i?' t,, WI~cJ "1 ::.,, :9··- t ~ -6 ftp A*U1Jo~t:: J: IJ 
~£t::!J-x{I:: L, -f0-$b>;fih*0fr:$Hfil1"r L, =E' L 
< !.i;tih*0*i*IFa9t::~t1'!<t-M L ttlll LQ,£ :h., -$0 
;tih**i*i ~tfil1"r L, ffl~l-6 ::1-:z..0t!fi'ti~i. ~ ~t1Iffc:ih 
Lt::.ftp).*0-$(::J: ,,z:*aiiT -6 o £t::.C.:.0JJ.$:t::~ 
~) l !iftp A*UT 1 Q /, ,T,0 IJ J:. TV/, ,T,0 IJ 7°D C0 V 

:.:.,, , ;t," 1J x.:z.. "r1v0 3 t;,0-ttt·«i IJ, wr~0'f=--1v 
Jii:.,;fi,7;.*J: IJ*lll<' b>--:Jff:i:t•;,( 1)"(>:Z..;fih::tfifr:µfs:t 
Lt 0*i*ifr£Jtl:i: i:.,, ftp A* ~fr£Jtl L~ ~ ,-'f;fihPJ "r 
;z Ul::ll!ltL t t>ih ,-if~, 2 0 %~0;fih::tfi t ~t{tffl~ 
~To 
( o o 2 1] ~ff*JJ'l6J1J~8~cl!G0Elih!liffl/l.frt\ fit, 

~, ~t-!JJffl=fly- }-(J)J'EBJI(:::b~i'"(!i, C.:.;h.t,{J)§l'fi.J 
t-!JJt L tfr£Jtlr:p{::WJ§c;fih*0-$b>~tffi Lt::. t Lt 
i, c.::0;ti;z;.*ii-c:h.-F:h.*aii,Rt·wr~0f,Ri::, wr~cftp 
A*~;q ::.,,:9··-t Lt*aii~:h.tVi0n'0, ffl~l-6::1 
-:z..0=-- i-: ,v,v-7°£ t::.tiy ::.,,71 ,v-7"b,ttztt, J11ivt 
:Y~:h.-61i:¥.JR:fJl.iHi.fii)i/l1)'"f~C.:: IJb,t::.<, C.::0Elih!liffl)}[ 
m= fly- }- ~ :1ilttm L l' El ih!liffl)}[frt' fit' ~t-!JJ~ c· 
0*00-M1xf::ti~ Lt::.:rii't{::ti~ '*n'~::tfin' htft!tt, 
l!'rtfJ'EW.fl (::jz~ ,.,z,;z;., J'e~fl ~~!NL t, *ajijjti~$ 
7)'-~ ~!NT -6 J: -3 ~ c.:: t i:., ~ < , -JJtJ!Fa9ti ~ , * 01*1"rn' 
~:h.-61tffl ~~To 
( o o 2 2 ] £ t::.WJ§c0ti~ Lt::. Elih!liffl)}[frt0*ffi-M 

1x0ti~if'o t Lt::. t t , i7'J$ t:: El i1J!li)}[frt01 "/ Y 3 :.:.,, 

tt~Ha/l1).i2,h, wt~ 1!i Elih!li0J}[frt0Ttli1.$7J'-{::c.:: 0 
ti~o0oN&:-lt -6 :tii'tt::, WJ~c~::tfin'ffl~, h:h. t ~, -6 n' 
t,, ffE*0 t- 1J ::1 "/ t- [ctlf>Rt::wr§cTt-l!!.$7:J'- t 01t 0 n' J: 
~ '• ~t::WJ§c~::tli0*ffi~:Y~ffit::fnltttfflfl Lt::. i:., 0 
ti, WJ§c1tmii~i::m1~:-c-«i 10 ~i::~ff*rJ'l 6 &U nc 
lJGCl)J'EElJj{J) t> {J){:::b ~, '"( !i, lVJ§c~::tfi{J)~ffij ~:Y~ffi(::[n] 
tttfflfl Lt::. i:., 0!i, -?f.j,'i7'J$0Tt-l!!.$7J'-h>r) v :9 :.:.,,;t; 
-.Uii't!i, C.:.:h.t 0if IJ J:!,i't!ilVJ§c~::tli0*ffi~:Y~ffi 
t::fnl !ttfflfl Lt::. i:., 0 J: IJ if IJ ilE < , 3'tfr:t:: r) v :9 :.:.,,;t; 
-.b. J: IJ ~ -6 WJ~cTt-l!!.$7:J'-{::tt-itt::.fit{:::b ~, t !i, htc.:· 
IJ t::if t, f*5E'l1N J: ~ ,{tffl ~~To 
( o o 2 3] £t::.Eli1J!li)}[frt, fit,~, ~t-!JJ~t·m=fl 
y- r- 0~::tfi0WJ§cftp ).*t:: J: -61!~$7J'-h'~'i1~-M L 
t, ;tih*0fr:$X!i-$~tfil1"r L t*aii Lt~ ,,6:fft_fiJ 
t··«i 0 ;j,t,, ;fih*05[1:R::tJ!ifiiJ t,~~~:h. t :b t, f, 
ti~ '*(::;tt L t-Jf.7J'-~7 :.:.,,77-{tffl~~T o £ t::.-'f;fih 
;,( 1) f A t L l {J){$il11l 11'1 t ii. ii~ \ ~ {* ', l Vi 0 0 

(0024] 
(~,fjJ!i/711) 
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~»i!lf71J 1 
1:m 1 &u1:m 2 t::l:ill7f;-t 1 i 01:--;t ".l, ~w*rw 1, &u~w 
*rw 3 §ci!t0"fEsJl !-'15-ts~»i!lf71te;t 1 0 ;tih* 1 o t l 
·c ;:t.0 IJ I.:Z T Jv J: ".) ~ 0 7 Jv+ 7 -1 7 ;,< ✓ }- !-' J=lh,, 
+07"·=--,vlxtl: 1 5 J'r~: 1 2 o ·-c;t ".J, 7 -1 '7 > ✓ t
tJr'J ✓ HU 2JJ::'f:4 20i.J0!-'ffl~,t::o it::fEIJ.A* 1 
1 t l't'tt-t1D ✓ 6(7).ci::/7-17> ✓ f'Z'ffl~i, -y'':::. 

-;vJUU 5~~•l3 60i.J0!-'ffl~•t::o fffil't';tih¥il 
~t l 't' !:L ;tih* 1 0 t::J: ') 't'-'f;fi;,< 1) f :Z;tihlTi!-' 

;fits~(::, M'§cfEIJ.A*l l !-'~::1-:z4ltt::fEIJ.Alt::1o 
:Z1 ✓ v10-'f;fih>0f:Z;fihlTitl't'(l:ml~ 

~), =m1/-r-ffl~lnl 3!-'J8ffltl't~•0• WJ~(l)fip 

A*l Ui~::1-:z4ltt::fEIJAT0C::th1:tffil~•h', 2 
xu 3 ::1-:z 4ltt· ;t ') z i, c:: n t:i 0~w*rw 1 , ~w*rw 
3 &tl~w*rw 4 §ci!t0"fEsJJ0~»i!lf71H::15-:t n 1 0 

( o o 2 5 ] WJ§cfEl!A* 1 1 ttl:ill7f;0f71Jtu 1 r'J x.,v:B 
e- t:::ffl~~T 0 ::1-:z0;tih* 1 Drsit::fEIJX~tL, +0~~ 
0r'J x.;H::~~, 't U, +0*ffif!!Ut::if h· l 't f-tL-ftLJ8 
fflt l 't ;t ".J , :ffl~~T 0 fEIJ A* 1 1 0;tih* 1 U:: J: ') 't 
t'Ha't~tL0{lLJl!ir'JI.Jv{lL@'.h>'J'i(:: l 't' ;t0" !!Oi:,:ffl~~ 
-t0 ::1-:z0=-- nv,v-7 t 1/ ✓tJ-,v-7t 0tlli'r 
im 1 4 0 '3 t:,, ::1-:z1frti1t:: 1 r'J x.,v:B ec t::fEIJA* 1 1 
H~1"rl't~•00 
(DD 2 6] J!t::WJ§cfEIJA* 1 1 H~1"r lt::;tih* 1 D 

0main'U 2 Uf-tl-ftl;fih* 1 0 (7)-Jm!-' r,1 ✓Jf

t lz, :ffllit::ttrtt~nz~,1 (1:m2~~l O +0mai'r 
~x1iJ!i, WJ~c;fih* 1 D (7)-JmM!X1t l 't'~'t1~J8 l, 
;tih* 1 o 0~1mtrsit::j;:~ ,32,h, -Jm0~imlHe!1"r l 
't', +0~x1iJ't·)4i':Wlt::fEIJ.A* 1 U::J: 'J't, .::tt l 't 
Mv~w1 t::mair ~ n z ~ , 1 0 

(DD 2 7] WJ~0~ni!li71H::ffl~ ,t::;tih* 1 o t l 't';:t.0 

1J x.:z Cf Jv(J)?Jv+ 7 -1 '7 > ✓ t-*0;f;f 1[!i.ll!~ 0 f71J7f; 
t·;t ') 't', +0{ili0i'rffltt!IH\':i~0.:i:: / 7 -1 '7 > ✓ t- --c--;t 
') 't' 1-.J c:: 0~ni!li71H::15-itL0 o i'rffltt!IH\':i~0$imlt l 't 
!if71J i_ !:f, t:'=-o ✓, t:'=- 1) -y'' ✓, ,r 1) t_g1t t:'=.;v, 7 
10~,*0x.+v✓,*07□ev✓,*0r'JvY ✓ 

~ t·-c·;t ') 't' 1-.J J: <, 'J'·=.-;vfil 5 JJ::'f: 1 2 o, t '7 
;,< ✓ t- t; r'J ✓ t- 1 JJ::'f: 3 6 (J)lti;[ffi'{';f) ".) , fEIJ.A* 1 1 J: 
".J Rit\':i:h1:fflxta1t::r• 1~ ,;fih* t ~'.§'.¥ilhff i.. 't k WI~ 
0~w*rw 1 , ~w*rw 3 &tl~w*rw 4 §ci!t0"fEsJJ0~»i!lf71J 
(::15-itL0 0 

( 0 0 2 8 ] i t::fEIJ A* 1 1 t l 't' tl:::f:xt'liit\':i:h>WJ§c 
;tih* 1 o J: ".J i mxta1t:: 1 5 °ci::L--1::.{l ~ ,~r11r~t1i'rfflt 
t!IH\':i't-107 -1 7 ;,< ✓ t- t·;ttt!:C -t1 o ✓ 6 t::~JtJE'.T 0 
bttt·U~~'o 
( o o 2 g ] ~»i!lf71J 1 01im ti~w*rw 1 , ~w*rw 3 &u 

~w*rw 4 §ci!t0"fEsJJ0fi-'ffl!-'i'rti-i±-z*-t 1 t::11J, ~ti. 
'( 0l\lBJl!-'1'fllll}-t 0 0 fEIJ.A* 1 1 h>~:J-:Z4ltt::~ < 3 
:J-:Z i '{'(J)lti;[ffi'{•' 1 :J-;z:t:, e- i t::!i 2 :J-;z:t:, e- t:: 
fEIJA lt:: 1-.J 01:i, ;tih* 1 o n'l!fi*l lt:: t e- !i, 1iJlh1 

( 5) 4~1m-'f8- 1 0 9 5 5 3 

~c:: ') t:: t l 't 1-.J, {!\0fEl!A* 1 1 0;t 0 ::1- ;z t·fiJl 
n' 1.e :t 11i m !-' fflt-t 0 

( o o 3 o ] ~»i!lf71J 2 
~w*rw 4 &u~w*rw 5 §ci!t01f~"fEsJJ0~»i!lf71Jt·;t ".l, 
~»i!lm 10~1n!-'~~-t01f~t·;t10 l:m4 0fo '1/ 1 
*ll;R[t::~,j'~ i'{~_ltBJlT 0 0 

( o o 3 1 ] 7'cf~»i!lf71J 1 ~ci!t0;tih* 1 o &V'fEl!A* 
1 1 !-'ffl~,, 1I,;fiht1!it::!i-'f;fiht1!!-'ffl~,'(, ~::1-
;z4lt(::fEIJ.A* 1 1 !-' 1 D :Z1 ✓V 1 l 't', 1 D :Z1 ✓V 
10-'f;fihPJ f :Z;fihlTi!-' JlllV!\;fifflt'"t 0 o <Xt::, C:: (7) 

;fifflt~nt::;fihlTi!-' JIIJ!<X~1frtiit::*'31 l~h' t:,, i71Ji..!f 
1m~ t- ✓ .:t-,v!-':im'"to c::0:t~i;-;tih* 1 ou~~~x1l'Jt 
~ 0 n', fEIJ A* 1 U::!i~ < '31~::/J Wi-'ffl l ~ ~," 
( o o 3 2 ] 1.m~ t- ✓ .:t,,vff;J01Mr1ttiWI~cfEI! A* 1 1 0 

~'t1~J81ffff~~-X 1UMrlt ( -t 1 • ✓ 6 (7):t~i;-!:l: 1 3 0 "C 

JJ::'f: 1 4 0 "C) (::1.m~-t 0 t, ;fih* 1 0 !±il!X1t-1±-f:'lii 
c:·+0£ i 01-JcJi'J't";t ".J, ~fEIJA* 1 HUx{t~tL, C:: 

tL H~1"r l 't' ~ •0:ffl~~0::1-:z0;tih* 1 o 0tni'rlm7J\. 
t:::B~ ,'(, +0*'31::/Jt::J: ') 't'il!x{t1x1iJ0fEIJA* 1 1 t:: 
j;:~ 132,h, fEIJ.A* 1 1 (7)-Jm!:l:;fih* 1 0 0$imlrsit::mlll 
h·<Wiixl't'WlJZ,itL0 (l:m2~~), ":Ji ".JX!flii!l!l 
t::fEIJ.A* 1 1 0-Jmh>;fih* 1 D 0-Jm!!Oi:,, ~imlHfil 
1"r lt::4x1iJt ~0 o fEIJ.A* 1 10::t~ !-';tih* 1 DJ: ".J 
1-.J :fflxta1t::mlll~, 1-.J 0 !-' fi!!ffl-t 0 :t~i;- 1-.J, c:: (7)~ni!li71H::15-
i tL0 o WJ~01J•~~ffi!i1J•~ t- ✓ .:t,;H::m:OE'~tl ft!• 
~o-;H:: J: ') 't' 1-.J "'1f>R0*M'!ffif~ t:in, c:: 0"fEBJl(7)1f 
~0~ni!li71H::15-itL0" 
( o o 3 3 ] {!\t::tJu~ t- ✓ .:t-1v J: ".J ~t±:1 ~ nt::;tih1nU 

<4\':WIZ:rsit:::B~ ,'{, ~1frtiit::*i31 ~tLt::1x1iJ0:t i, ~ 
<i:tt::!iJJ<lfq:rt::AtL 't'<iW-t0, +01t£,~t::J;Gt 
z, ~11frtiit::fEIJA* 1 1 n't:nrl!'!:m::~1 :t t·lJ1:tfz, 
1±--1::.ff't' fflto0ot:: 0 ~ln 1 3 CT 0 , 
( o o 3 4 ] ~»i!lf71J 2 01f~0~»i!lf71J01im uJw*rw 4 

&tl~w*rw 5 §ci!t0"fEsJJ0::iJ1:~!-'i'rti-i±-z*-t 1 t::11J~ 
tJ. '{ (J)~_ltBJj !-'1'flll/}T 0 o _!'! {:ll;;!'l'.J(::!i, 1 D :Z 1 ✓ v 1 ~ 
tL 't' ~, 1 fEIJ A* 1 1 0 '3 i:,, ;tih* 1 D J: ".J ~ 0 PJ f 
:Zffih'01¥2---1::.h''Jt::lm7J\.LL 1J•~li9'0~t::J: ".J, -Im 
h>f&:l!fi-t 0 lm7J\. b ;t ".J , !!¼~ ,i:J:X!l!lii!I! l 't' mill< ~ 0 lm7J\. b 
;t 0 ( l:ill 2 ~~) o f-01ili, fEIJA* 1 U 1;tih* 1 DJ: 
".l mill~, i 0 !-' m~ ,1~»i!lf71J01f~t:::B~ ,z u, fEl!.A* 1 
l 0il!X1th>?G£t·;t ".J, fEIJ.A* 1 1 t;tih* 1 D c0X1\! 
lii!l!iMrlt~0j.-~ ~ ,:t~i;- ;t ') 't' 1-.J, JJ§tJu~t:: J: ".J ;tih* 1 
D !-' ~t!Hi-t 0 :B f-nh'~ < , fEIJ A* 1 1 (7)~:tR$ih'll1: 
::k-t 0 {i-' ffl !-' ~-to 
( o o 3 5 ] ~»i!lf71J 3 

~w*rw 6 §ci!t&tl nci!t0JEsJJ!-' 15-u0~»i!lf71Jt·;t ".l , 
~»i!lm 1 §ci!t0~1n!-' m~,t::01:·;t ".l, c::0~::m 14t:: 
0 PJ'"V:Zt1!!0$tffif!!Ur'Jv Y ✓;-t;-b)! 1 5 &ti*!! 1 
6 !-' JIIJ!<X~~'J 't'l&i''l'f l 't' -{:ll;;t ~') 't' ~ ,1 EJI/J]I[~ 
w,m,m,a~~~m0~m1/-t-Atl~i0~;t 
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0 (!'Rl5~~) 0 

( 0 0 3 6 ] WJ~cO)*/i 1 6 tl:~::tfj, 1'~1ff, ;rih::tfj, 
i'in!UfilH'1:/71 !vb~ t· J: IJ ~ IJ, m~ '* 1 7 i?'*li 1 6 
~li!!l~L ·c JE~;t: 1J 17vY ✓Ii 1 5 t:ti <·1JJb£~~• 
tiO)"f'ib.hJL 2::. O)JBEl}J(::B ~ •-C!iffl=~N5i1i~~ ·• 
( 0 0 3 7] 2::. O)J: ·H: L -C'/IJJJx:~.h. t ~ •0~:ui!li71J 3 0) 

Eli/Jli)}[J,IL flt, ~t~~t'J'IFJil:.,;- r-AO){tJ'll!ii71Ji.. 
!:C El i/Jl[J}[J,f c Lt, 2::. 0) Eli/Jli)}[J,f m= Ji:.,;- r- A 
~~m-t 1 t 2- , Ji!!']'['/IJ4xt=~lffi t -cm~ L -c ~m ~ n 
0/J>, WI~c~::m 1 3 O);rih;lr: 1 0 !im~ 17!U 7 0)7'/j:J 
-tLt,ft%2:..h.~~~L,¼$Eli/JliJ}[J,ftLt~ 
J'll~.h.tda!,I!;, m~•* 1 7~1Hi'-t:J;6::tJ;o>~q:rL l, ,fO) 

~ffiO)~::tfj 140) 5 '/:)0)-$0);rih;1r:;o,tJJlffi~.h.t.: c L 
-Cti, ,fO)rn[('Jli:{t:B~•t, ffl~l-t0:1-::ZO);rih;lr:c 
O)tffi'i i~1.J1J~mai'i i~1.-r·mai'i ~ n -c ~, 1 :o• 0, m~i-t 1 :1 

-::z[AJ±O);rih* 1 00).::.- nv,v-7J1J~:.,; ✓tJ,v-

7"0)tifi'i:o':V~.h.il < , r,t --:i -c, WI~clffi*l$5J'- J: IJ r'J x.,v 
hfnJt:fiJl!Jl.iM'1'Ji/Jt:lt~C::. IJil~•o f,f--:itm~•* 1 7 
!ift5J'-(:WJ~c;rih;lr: 1 0 f:~~~.h.®'Gtt 0{tJ'll~~T o 

( 0 0 3 8] £ t.: E!i/Jl[J}[J,f J'lj= Ji:.,;-}- AO)~ffi!iWJ 
~c0)~1ff 1 4 O);,( 1J-\" ::ZffiO)*ffil!!Ut·zb 0:tii'i!:l:[!!]8:0' 
,:i,'~ < ~~{*IX:0'11\ ~ t • o f,f --:i -C El i/Jl[J'll)}[J,f O)'/IJ4xt: 
{±..lL-C t.:fi, 171$/::7 '1/:.,; :1 ✓:tt~fttl Lt.: IJ, !'¼~ •ti: 
:7 '1/:.,; :1 ::,,:t,tO)_U:11:t •titit 0 c 2- i: ti , if IJ-'?-t < {t 
*'11/J> J: t i 0 

( o o 3 g l c::. O)JBElJit::B ~, -c, wr~c@ i/Jli)}[J,f J'll = Ji 
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La presente invention concerned.es etoffes non tissees 

ameliorees qui s::mt re;1-forcees et stabilisees par ciss liaisons 

formees entre les fibres ou filaments co:-n.tigus, la matiere cc.ns

tituant les liaisons provenant de certains au motns des fila-

5 ments ou fibres dont se compose 1 1 etoffe non tissee. 

Ila ete propose de realiser des etoffes non tissees :1 

partir d 1un melange de fibres homogenes de deux types dont cel

les de 1 1un d 1eu.x (les fibres liables) peuvent ~tre rendues 

adhesives dans des conditions qui laissent les fibres de Pautre 

10 type (les fibres non liables) inchangeesD Ainsi, des etoffes 

non tissees ont ete produites a partir de melanges de fibres 

natu.relles, par exemple de laine ou de coton,avec des fibres 

synthetiques, par exempled€s fibres de poly(e-caprolactame) ou 

a partir de melanges de deux fibres synthetiques differentes, 

15 par exemple des fibres de poly(hexamcthylene-adipamide) avec 

des fibres de poly(E-caprolactame)G Dans les deux cas, les fi

bres de poly(e-caprolactame) sont rendues adhesives a une tempe

rature d1 environ 210°0 qui n 1affecte pas sensiblement les autres 

types de fibres,de sorte qu 1elles adherent les unes aux autres 

20 et aux autres fibres non liables et ferment des liaisons apres 

refroidissement. 

Plus recemment 1 le brevet britannique N° 1 073 182 a pro

pose de fabriq_uer un type d 1etoffes non tissees liees connues 

sous la designation d 1etoffes liees par fusiong Ces etoffes sont 

25 renforcees et stabilisees par des liaisons formees entre les 

fibres ou filaments contigus, dont une proportion au moins est 

conjuguee 2t presente au mains un composant formant une par

tie de sa surface q_ui peut ~tre rendu collant dans des condi

tions q_ui n 1affectent pas sensiblement les autres composants, 

30 c 1est-a-dire que le composant est potentiellement adhesifo 

Ces fibres conjuguees (qui sont les fibres liables) peu

vent ~tre utilisees soit seules 1 soit en melange avec d 1 autres 

fibres non liables q_ui ne sont pas affectees par le traitement 

de liaison. Selan l'une de ses caracteristi~ues, la presente 

35 invention concerne les etoffes ou structures liees par fusion 

comprenant un melange de fibres conjuguees et de fibres non 

Skechers EX1013-p.615 
Skechers v Nike 



73 04106 2 2171172 

liables. 

Pour plus de comrnodite et pou:r faciliter la comprehension, 

on vase referer dans le present memoire a des fibres a deux 

composants (en ce g_ui concerne les etoffes liees par fusion). 

5 Toutefois, il est bi8n entendu g_ue les fibres heterogenes et 

les fibres conjuguees contenant plus de deux composants ne sont 

pas exclues du cadre de 1 1 inventiono 

Dans le contexte du present memoire, le mot "fibre" doit 

~tre considere comme englobant les filaments continus aussi 

10 bien que les fibres discontinues. 

Les proprietes physiques des etoffes non tissees liees 

dependent dans une certaine mesure du nombre des liaisons entre 

les filaments et par suite de la proportion des fibres liables 

dans le melange. Pou:r certaines applications necessitant une 

15 propriete physig_ue specifig_u.e minimale, par exemple une grande 

resistance a la dechiru:re, les proprietes de 1 1etoffe telle 

que la resistance a 1rabrasion de la surface et l 1aspect peu

vent ~tre inappropriees, etant donne g_u.e la proportion des fi

bres liables donnant cette propriete specifig_ue peut ~tre trop 

20 faible pour fixer et lier efficacement toutes les fibres de la 

surface a la masse principale de l 1etoffe. 

En consequence, la presente invention concerne une etoffe 

non tissee obtenue a partir d 1un melange de fibres liables et 

non liables et comprenant un corps principal et des couches su-

25 perficielles de part et d 1autre de ce dernier, une couche super

ficielle au moins contenant une plus forte proportion de fibres 

liables que le corps principalo 

D1une maniere surprenante, les :proprietes physiques ne 

sont tout au plus que legerement affectees par ces surfaces ri-

30 ches en fibres liables,et la resistance a 1zabrasion et ltaspect 

sont tres ameliores. 

La presente invention stapplique a tout type d 1etoffes ou 

structures non tissees liees, ~ue ce soit par fusion ou d 1une 

autre maniere, comprenant des etoffes fabriquees a partir de 

35 fibres discontinues, de filaments continus, des·etoffes aiguille

tees et tuftees, des etoffes a couches multiples et des etoffes 
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piquees. 

Les produits de 1tinvention peuvent Stre realises par un 

certain nombre de precedes dont la nature depend du type de 

fibres et de la nature du produit que l'on desire obtenir. Par 

5 exemple, un produit se composant de fibres discontinues peut 

~tre realise en produisant une premiere bande presentant un 

melange contenant une forte proportion de fibres liables et une 

seconde bande comprenant une plus faible proportion de fibres 

liables que la premiere bande et en stratifiant les premiere 

10 et se~onde bandes. Les bandes peuvent ~tre produites par n'im

porte quel precede classique, par exemple par traitement sur la 

machine Garnett,par introduction des nappes en travers de la 

carde ou par dep8t a 1rair des fibres. 

Des bandes a filaments continus peuvent ~tre preparees 

15 d'une fa9on classique en utilisant plusieurs dispositifs pour 

deposer les filaments sur une surface collectrice, les disposi

tifs deposant les filaments formant une surface recevant une 

plus forte proportion de fibres liables que les autres disposi

tifs de dep8t. 

20 Des bandes a fibres discontinues peuvent ~tre egalement 

realisees en posant en travers une seule nappe non tissee dans 

laquelle une forte proportion des fibres liables sont concen

trees vers les bards de la nappeo.,.Lorsque cette nappe est posee 

en travers, les surfaces de la bande non tissee resultante sont 

25 riches en fibres liableso 

La proportion des fibres liables des couches superficiel

les du produit depend dans une large mesure de l'equilibre entre 

des facteurs economiques et la necessite d 1obtenir une surface 

ayant une grande resistance a 1 1abrasion et un bon aspect. 

30 Il est preferable que la proportion des fibres liables 

35 

de la couche superficielle soit d 1au mains 20 % superieure a 
la proportion des fibres liables du corps principalo Le corps 

principal doit contenir au mains 5 % et de preference 25 % de 

fibres liables (voir brevet britannique U0 1 073 182 precite). 

Les exemples suivants sont donnes a titre illustratif, 

mais non limitatif de 1 2invention. 

Skechers EX1013-p.617 
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Exemple 1 

On fait fondre un polypropylene ayant un indice d'ecoule

ment a 1retat fondu de 6, lorsquton le determine suivant la 

methode ASTM - D1238 a 190°0 sous une charge de 2, 14 kg, et U...'1 

5 copolyamide 6.6/6 (75:25 poids/poids), la viscosite relative 

d 1une solution a 8,4 % dans 1 1acide formique a 90 % etan.t de 40, 

dans une extrudeuse a vis d 1un diametre de 7,5 cm et un appa

reil a vis classique de fusion du "Nylon" sous pression, respec-

tivemento Les polymeres fondus sont introduits dans chacun des 
10 huit ensembles de filtres dans les proportions de 75 parties de 

polypropylene et de 25 parties de copolyamide en poids. Le de-

bit total des polymeres de chaque ensemble de filtres est de 

118 g/minuteo Six des huit ensembles produisent chacun 40 fila-
ments homogenes de polypropylene et 42 filaments a deu.x compo-

15 sants, a savoir une ~me de polypropylene et une gaine de copoly

amide 606/6 (75:25) a un rapport volumique de 1 1~me a la gaine 

de 60:400 Chacun des deux autres ensembles de filtres produit - -· 

80 filaments a deu.x composants, a savoir une ~e de polypropy

lene et une gaine de copolyamide 6.6/6 a un rapport volumique 

20 de 1 1ame a la gaine de 80:20. Tousles trous de la filiere sont 

de mSme dimension. Les filaments extrudes de chaque ensemble de 

filtres sont refroidis a 1tair et etires a un rapport de 2,67, 

la surface des rouleaux dtetirage etant moletee. Les 8 faisceaux: 

de filaments sont charges electrostatiquement et ont fait passer 

25 chaque faisceau immediatement dans un pistolet de pulverisation 

qui est anime continuellement d 1un mouvement alternatif au

dessus d 1u.ne courroie mobile constituee par une toile de fils 

d 1acier inoxydableo Les deux ensembles de-filtres ne produisant 

que des filaments a deux composants alimentent les deux dernier~ 

30 des huit pistolets de pulverisationu A la sortie du pistolet, 

les filaments se separent. La vitesse de deplacement des pisto

lets est de 1,38m/secondeo 

La largeur de la bande est de 4,3 met elle pese 70 g/m2• 

On traite la bande par la vapeur a la pression atmospherique 

35 pour favoriser sa separation du transporteur et on la lie en

suite en la faisant passer dans une chambre a vapeur dtune ion-
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gueur de 0,3 m pendant qutelle est intercalee entre deu.x cour

roies transporteuses en tissuo La chambre a vapeur comporte a 
l'entree et a la sortie des elements etanches a la vapeur cons

titues par des sacs a air gonflables, comme decrit dans le 

5 brevet britannique N° 1 001 508,qui ont pour effet de comprimer 

la bande. Une pression d 1air de 3,30 kg/cm2 est maintenue dans 

les elements d 1etancheite et la vapeur d'eau saturee est main

tenue a une pression de 1,54 kg/cm2 dans la chambre, ces condi

tions ayant pour effet de ramollir les gaines de copolyamide 

10 des filaments a deux composants de 1 1etoffe et de former des 

liaisons entre lesdits filaments contigus.Finalement, on enrou

le le produito 

La bande presente des resistances ala dechiru_re de 25 kg 

a la fois dans le sens machine et dans le sens transversalo 

15· On recouvre le cOte de la bande presentant la plus faible 

proportion des filaments a deux composants avec une solution 

visqueuse d'un caoutchouc naturel non vulcanise qu'on etale 

regulierement sur la bande a l'aide d'une racletteo Le caoutchouc 

est ulterieurement vulcanise. 

20 Le produit constitue une assise elastique de tapis et est 

caracterise par une bonne stabilite dimensionnelle et une bonne 

resistance a la dechirure, gr~ce a la bande non tissee lieeo 

Lorsqu'on pose le produit en plagant la bande au-dessus, la sur

face superieure presente une grande resistance a 1tabrasion. 

25 A titre de comparaison, on a prepare une assise de tapis 

analogue renforcee par une bande liee par fusion ayant les m~mes 

proportions des filaments a deux composants que la bande decrite 

ci-dessus, mais sans presenter de couche superficielle riche 

en de tels filamentso Cette assise presente une bonne stabilite 

30 dimensionnelle et une bonne resistance a la dechirure, mais la 

surface superieure est rapidement usee par abrasion, les fila

ments se detachant du corps principalo 

Une troisieme assise, renforcee par une matiere liee par 

fusion se composa..~t entierement de filaments a deux: composants, 

35 presente une bonne stabilite dimensionnelle et une tonne resis

tance a l'abrasion, mais urie tres faible resistance a la dechi-
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On prepare une bonne cardee en travers pesant 68 g/m2 a 
partir d'un melange de fibres-discontinues comprenant 40 % de 

5 fibres de 11:Nylon 66,(! _de 6 deniers d tune longueur de 63, 5 mm et 

60 % de fibres het€rogenes a ame et gatne de 6 deniers drune 

longueur de 63,5 mm, it:1me etant en 11Nylon 66 11 et la gaine en 
11 Nylon 6 11 en proportions egales, et on llaiguillette legerement 

pour former une structure coherente. 

10 On prepare egalement une seconde bande cardee en travers 

pesant 136 g/m2 a partir d 1un melange de fibres comprenant 70 % 
de fibres de "Nylon 66 11 de 3 deniers dtune longueur de 50 mm et 

30 % de fibres heterogenes de 3 deniers dtune longueur de 50 mm, 
les composants et leur disposition etant identiques a ceux du 

15 premier melangeo On aiguillette aussi legerement cette bande 

pour former uno structure coherente. 

On depose la seconde bande sur un transporteur mobile et 

on depose la premiere bande sur la surface superieure de lase

conde. On fait passer tout d 1abord la ban.de combinee sur un me-

20 tier a aiguilles dans lequel elle est consolidee (stratifiee) 

en utilisant des aiguilles minces (36,norme britannique. ), puis 

on la lie dans une etuve a vapeur d 1eau et a air chaudo Dans 

cette etuve, la bande est exposee a une temperature de 225°C 

dans une atmosphere comprenant 20 % dtair et 80 % de vapeur 

25 d'eau pendant 20 secondes. 

Apres le passage dans 1tetuve de liaison, la bande est 

refroidie a la temperature ambiante et est bobinee. Le produit 

presente une surface liss·e resistant a l'abrasion, son autre 

surface etant relativement molleo La matiere est consideree 

30 comme etant appropriee pour realiser des tiges de pantoufles. 

Exemple 3 
On prepare 1 1etoffe a double bande de 1 1exemple 2, mais en 

interposant entre les premiere et seconds bandes une toile de 

fibres discontinues a.e 11 1'Tylon 66 11 file, a 7 i 2 brins par cm a la 

35 fois dans le sens de la chaine et de la trame. On lie la struc

ture comme dans 1rexemple 2. Le produit est analogue a celui de 
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l'exemple 2, mais presente une plus grande stabilite dimension

nelle. 

Exemple 4 
On prepare une bande liee comme dans 1 1cxemple 2, mais, 

5 immediatement a sa sortie de 1retuve de liaison, on la fait 

passer dans une presse de calandrage non traitee, dont un rou

leau presente une configuration de gaufrage sur sa surface. La 

bande est ainsi comprimee sous forme dtune con:figuration corres

pondant a celle du rouleauo 

10 11 va de soi que de nombreuses modifications peuvent ~tre 

apportees a 1retoffe decrite sans sortir du cadre de 1rinven

tion. 
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REVEMDICATIONS 

1. Etoffe non tissee produite a partir dt1.1.n melange de 

fibres liables et non liables et comprenant un corps principal 

et des couches superficielles de part et drautre de ce dernier, 

5 etoffe caracterisee en ce qurune couche superficielle au moins 

contient une plus forte proportion de fibres liables que le 

corps principal. 

2. Etoffe selon la revendication 1, caracterisee en ce 

que les couches superficielles contenant la plus forte propor-

10 tion des fibres liables constituent au total jusqu'a 50 % en 

poids de lletoffe non liee. 

3. Etoffe selon la revendication 1 ou 2, caracterisee en ce 

que la proportion des fibres liables de la couche superficielle 

presente une proportion de fibres liables d 1au moins 20 % supe-

15 rieure a celle du corps principalo 

4. Etoffe selon 1 1une quelconque des revendications 1 a 
3, caracterisee en ce que les fibres liables sont des fibres 

conjuguees comportant un composant potentiellement adhesif-qu.i 

constitue au moins une partie de leur surfaceo 

Skechers EX1013-p.622 
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(54) LEATHER LIKE MATERIALS 

(71) We, INMONT CORPORATION, a 
Corporation organised under the laws of the 
State of Delaware, United States of America, 
of 1133 AvenueoftheAmericas, New York, 

5 New York 10036, United States of America, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be per
formed, to be particularly described in and 

IO by the following statement:-
This invention relates to the production of 

leather-like materials. 
The leathers used for shoe uppers (and 

other leather products) come in a great 
15 variety of types, grades, and finishes, to meet 

customer demand. They may vary in colour 
(and in shadings) gloss, softness, grain, or 
thickness. Demand for any particular grade 
or finish may vary, unpredictably, with 

20 changes in the public taste or other circum
stances. 

Economical manufacture of synthetic 
leatherlike materials often requires relatively 
large scale continuous runs of any particular 

25 grade or finish. If even a small portion of the 
demand for variety is to be met promptly, 
large inventories of a great many different 
finished materials are needed. 

The present application describes an over-
30 all system, and various aspects thereof, by 

which synthetic leatherlike materials of high 
quality (such as desirable softness, tear
resistance, grain, leatherlike "break", good 
behavior on lasting of shoes, stitch-retention, 

35 pleasing and abrasion-resisting surface, free
dom from "orange peel", and good moisture 
vapor transmission,) can be produced as 
needed. The system even makes it possible 
for the shoe manufacturer to make his shoe 

40 upper materials as required with a minimum 
of investment in inventory of raw materials 
and with simple, relatively inexpensive 
equipment, without the need to use polluting 
solvents and without the attendant fire and 

45 toxicity hazards. 

The synthetic leatherlike materials de
scribed herein are made up of two or three 
basic components. One is a thin microporous 
elastomeric layer. Another is a fibrous back-
ing layer. And a third is a very thin pre- 50 
formed skin. Webs of these materials are 
laminated together in continuous fashion, 
preferably entirely by heat, as needed. The 
microporous elastomeric material and the 
fibrous backing may be stocked in only one 55 
or more or three basic colors ( e.g. white, 
black or grey and brown) and may be 
produced by large scale continuous manu
facture. A wide variety of different colors 
and patterns of the thin skins may be 60 
prepared at low cost, as by gravure printing 
on suitable thin, economical carrier layers. 
The grain is produced by continuous heat
embossing of the laminate and may be 
accomplished on the very same rolls that are 65 
used for the laminating. 

One way to vary the properties of the shoe 
upper materials is to vary the fibrous layer. 
Thus for shoes which are to be made by the 
known string-lasting or slip-lasting tech- 70 
niq ue, in which the property of stretchability 
of the shoe upper material (e.g. stretchability 
such that the upper conforms smoothly to the 
last at zones of relatively high curvature such 
as the toe zone) is unimportant or undesir- 75 
able, the fibrous layer may include a woven 
structure, such as an open woven scrim, 
which has (owing to its openness) little yarn 
crimp and thus resists elongation; the result-
ing structure is strong but may have a 80 
relatively low elongation at break (e.g. an 
elongation of about 20% or less). Similarly 
athletic shoes (designed to have high dimen
sional stability, so as to support the foot well) 
may be made with such a scrim-containing 85 
fibrous layer. For conventional men's dress 
shoes, particularly of the currently popular 
softer type, a fibrous layer having consider2 
ably greater stretchability may be used (e.g. 
to produce a structure having an elongation 90 
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at break of well above 15% such as 25, 30 or 
50%). Also, a different fibrous layer may be 
preferred in order to obtain the thickness 
desired for a particular use, e.g., different 

5 thicknesses may be employed for men's dress 
and casual shoes, and thinner material may 
be used for women's shoes. The system 
described herein permits a change in the type 
of fibrous layer to be made simply and easily; 

10 there is no need to provide an inventory of 
laminates of any given fibrous backing. 

According to the present invention a proc
ess for making artificial leather comprises: 

(a) providing a supply of a continuous web 
15 of fibrous material, for example comprising 

needle-punched staple fibres,. and a separate 
supply of a continuous sheet of microporous 
elastomeric polyurethane and a separate 
supply of a macro-apertured web of a fusible 

20 elastomeric polymer the said microporous 
elastomeric polyurethane having a higher 
melting point than the fusible polymer of the 
macro-apertured web such as to remain in a 
microporous condition at the fusion temper-

25 ature of the said macro-apertured web; 
(b} continuously pulling the said webs and 

sheet lengthwise under tension from the said 
supplies to an assembling zone; 

(c) continuously pre-heating the said 
30 fibrous web during its passage to the said 

assembling zone; 
(d) continuously bringing the said macro

apertured web into contact with the said pre
heated fibrous web and transferring heat 

35 from and through the said fibrous web to the 
said macro-apertured web to raise the said 
macro-apertured web to its fusion tempera
ture; 

( e) bringing the said microporous sheet 
40 into contact with the said macro-apertured 

web before the said macro-apertued web 
attains its fusion temperature and before the 
said macro-apertured web attains its network 
breakdown temperature whereby the said 

45 macro-apertured web adheres to the said 
microporous sheet without substantial net
work breakdown; 

(f) passing the resulting assemblage of 
webs and sheet lengthwise through a nip 

50 between two rotating rolls, for example 
comprising a metal roll having a hot surface 
and an elastomer surfaced back up roll, the 
said rolls exerting high pressure to compress 
the said microporous sheet and cause the said 

55 fusible elastomeric polymer to flow around 
fibres of the said fibrous web to encase and 
bond the said fibres while leaving unbonded 
breathable areas corresponding to the macro
apertures of the said web; and 

60 (g) cooling the resulting assemblage to set 
the said fusible polymer in solid condition. 

The term "macro-apertured web" means a 
web having apertures visible to the unaided 
human eye, but having substantially no 

65 apertures which are more than 10 mms 

across. . 
The said macro-apertured web preferably 

is a stretchable web having a thickness of 
about 3 to 5 mils, and weighs about 0.5 to 
0.08 oz/yd2• 70 

Preferably the said tension on the said 
macro-apertured web is maintained suffici
ently low that the said web stretches less than 
10% in passing from its supply to the said nip. 

The said fibrous web may comprise an 75 
elastomeric binder in amount of about 2 to 
40%, based on the total weight of the said 
fibrous web. 

Preferably prior to cooling the assemblage 
resulting from the process, the said assembly 80 
is passed continuously lengthwise onto a 
rotating roll having a hot surface, the said 
hot surface preferably having a temperature 
which is within about 15°C of the melting
sticking temperature of the said microporous 85 
material, for providing a finish on the said 
microporous sheet, and is continuously re
moved lengthwise from the said hot roll. 

The said assemblange is then preferably 
maintained in a relaxation step under sub- 90 
stantial absence of tension and in lengthwise 
arcuate form with its hot-finished surface 
convex at an elevated temperature such as to 
cause lengthwise relaxation of the micropo
rous material thereby causing the said 95 
fibrous web laminated thereto to undergo 
lengthwise contraction. 

The said assemblage preferably travels in 
contact with the said hot surface of the said 
rotating roll for a residence time of more l 00 
than 1/2 second while the said assemblage is 
in arcuate form with its fibrous surface 
convex, and the said assemblage then, di
rectly after its removal from the said hot 
surface of the said rotating roll, travels I 05 
continuously in an arcuate form with its hot
finished surface convex at an elevated tem
perature such as to cause lengthwise relaxa
tion of the microporous material thereby 
causing the said fibrous web laminated ther- 110 
eto to undergo lengthwise contraction. 

The said hot surface is preferably an 
embossing surface having ridges penetrating 
into the said microporous material. The said 
microporous material is preferably directly 115 
in contact with the said hot surface. 

The said microporous sheet may be about 
IO to 50 mils thick and the said fibrous web 
may have a thickness of about 20 to 50 mils 
during the said relaxation step, the overall 120 
thickness of the laminate during the said 
relaxation step being about 35 to 80 mils. 

The fibre to elastomer weight ratio in the 
said assemblage may be about 0.8: I to 1.2.: I 

A grain pattern is preferably imparted to 125 
the microporous polyurethane sheet by pass-
ing the said sheet material continuously to 
the nip between a roll having a hot grain
embossing surface having hot grain-emboss-
ing projections, (which hot surface may be 130 
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afforded by the surface of the one of the two 
rotating rolls to which the microporous sheet 
is juxtaposed), and another roll, compressing 
the said sheet in the said nip and thereby 

5 forcing the said projections into the said 
sheet, passing the said sheet material out of 
the said nip and maintaining the said sheet 
material on the said grain embossing surface 
to transfer heat from the said projections into 

IO the said sheet while the said sheet is substan
tially uncompressed, and then continuously 
removing the said sheet material from the 
said hot roll. 

In another form of the invention when the 
15 said assemblage is on the said hot roll there 

may be a thin elastomeric skin between the 
said microporous material and the said hot 
surface of the said roll. The said thin 
elastomeric skin may have a thickness ofless 

20 than about 15 mils. 
The residence time of the said sheet 

material in the said nip is preferably less than 
about 0.1 second and its residence time on 
the said hot surface while substantially un-

25 compressed is preferably at least about l/2 
second. 

Preferably the said residence time in the 
said hot nip is so short that the said micropo
rous sheet recovers to substantially its origi-

30 nal thickness in the said process. 
The said microporous polyurethane pref

erably has a melting-sticking temperature of 
at least about l30°C, e.g. about l55-l85°C. 

In another form of the invention a surface 
35 showing a depth of surface colour is im

parted to the microporous sheet by a process 
which comprises continuously supplying a 
transparent coloured skin having an elastom
eric layer onto a hot roll, continuously 

40 supplying a web having a coloured micropo
rous elastomeric surface layer into contract 
with the said coloured skin, and, while the 
said skin is on the said roll, fusing the said 
elastomeric layer to the said microporous 

45 elastomeric sheet to form a product in which 
the colour of the said microporous zone is 
visible through the said coloured skin. 

The said skin is preferably supported on a 
carrier sheet in its passage to and on the said 

50 hot roll and the heat to effect the said fusion 
is supplied from the said roll through the said 
carrier sheet. 

The said skin may be made by gravure 
coating a plurality of different shades of 

55 material successively onto the said carrier 
sheet, the said different shades of material 
being differently distributed on the same 
overall area of the said carrier sheet to form a 
mottled pattern. 

60 The fibrous web supplied before the proc-
ess commences preferably is a ligated web, 
for example comprising needle-punched sta
ple fibres and comprising about 0.05 to 0.1 
gram of staple fibres per cubic centimetre, 

65 and has a specific gravity below about 0.15 

and the continuous. sheet of microporous 
elastomeric polyurethane supplied before the 
process commences preferably has a specific 
gravity above 0.2, and the process preferably 
is such as to compact the said web to raise its 70 
specific gravity to above about 0.2. 

The said fibrous web preferably comprises 
heat-settable fibres, and at least one of the 
said rolls has a hot surface maintained at 
temperature at which heat-setting of the said 75 
heat-settable fibres occurs. 

The said fibrous web may be passed 
through a web-preheating zone under ten
sion before passing through the said nip. 

The said heat-settable fibres preferably 80 
comprise polyethylene terephthalate staple 
fibres and the said hot surface preferably is 
maintained at a temperature of at least about 
170°C but below the fusing temperature of 
the said heat-settable fibres. 85 

According to another form of the inven
tion the process includes: 

(a) placing a thin preformed skin on the 
outer surface of the said microporous polyure
thane, the said skin having a surface, in contact 90 
with the saidmicroporous outer surface, which 
is heat fusible to the said outer surface, the said 
fusible surface of the said skin preferably being 
of elastomeric polyurethane having a lower 
melting pointthan the polyurethane of the said 95 
outer microporous surface; 

(b) passing the said assemblage continu
ously lengthwise onto a rotating embossing 
roll having a hot grain-embossing surface, 
(which may be afforded by the surface of the 100 
one of the two rotating rolls to which the 
microporous sheet is juxtaposed), and which 
preferably is at a temperature within about 
15°C of the melting-sticking temperature of 
the said microporous material, in contact 105 
with the said skin at a temperature above the 
temperature at which the said skin fuses to 
the said outer surface; and 

(c) continuously removing the said assem
blage lengthwise from the said embossing roll. 110 

The said skin preferably is heat-adhered to 
the said outer surface of the said micropo
rous polyurethane sheet prior to the said 
embossing step (b). 

The process thus preferably includes the 115 
steps of providing a supply of a continuous 
supporting film, e.g. of polyethylene tere
phthalate, carrying the said skin, continuously 
drawing off the said skin-carrying film from 
the said supply onto the surface of a rotating 120 
roll having a hot surface in contact with the 
said supporting film at a temperature above 
the said skin-outer surface fusion temperature 
and maintaining the said outer surface of the 
said microporous polyurethane in contact with 125 
the said skin on the said film-contacted roll so 
as to adhere the said skin to the said outer 
microporous surface, and thereafter stripping 
the said film from the said assemblage prior to 
the said embossing step (b). 130 
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The face of the said skin which ts tn 
contact with the said embossing surface 
preferably carries a release agent. 

In the said embossing step (b) the said 
5 assemblage passes through the nip between 

the said embossing roll and an elastomer 
surface roll biased toward the said embossing 
roll, and the conditions are preferably such 
that at the said nip the said microporous 

IO polyurethane is compressed and the said 
elastomer roll surface deformed, and the said 
microporous polyurethane then expands to 
substantially its original thickness on leaving 
the said nip and the said assemblage, with 

15 the said skin, then remains in contact with 
the said embossing roll for a period of at least 
about 1/2 second, the residence time in the 
said nip being less than about 0.1 second. 

The weight ratio of fibrous material to 
20 elastomer in the said assemblage preferably 

is about 0.8: 1 to 1.2: l and the thickness of 
the said assemblage is about 20 to 80 mils. 

The said skin may comprise a plurality of 
layers including a layer adjacent to the said 

25 film and carrying a release agent to reduce 
adhesion to the said embossing surface and 
another layer, further from the said film than 
the said first mentioned layer, of elastomeric 
polyurethane. 

30 The invention also extend to a highly air-
permeable grain-embossed artificial leather 
having a dull grained surface comprising a 
fibrous non-woven material and a micropo
rous elastomeric layer laminated thereto by 

35 fused elastomeric material bonded by the 
process according to the invention to the said 
microporous layer in a discontinuous or open 
pattern and embedding adjacent surface 
portion of fibres of the said non-woven layer, 

40 the said microporous layer being produced 
by coagulation of a solution of elastomer 
followed by mechanical removal of coagu
lated surface material to expose the inner 
structure of the coagulated microporous ma-

45 terial and thereby provide an open surface 
having exposed microscopic open cells, the 
said microporous material being embossed 
by contact with a hot grain-embossing sur
face at a temperature within 15'C of the 

50 melting-sticking temperature of the said mi
croporous material, the said embossing being 
effected to an extent sufficient to impart a 
visible grain pattern but insufficient to close 
the said exposed open cells. 

55 Such an artificial leather showing a depth 
of surface colour may comprise a base sheet 
having a coloured microporous surface zone 
heat-laminated to a preformed coloured 
transparent substantially continuous skin, 

60 the colour of the said microporous zone 
being visible through the said skin. The said 
$icroporous zone may be coloured brown or 
"black, and the said skin may be less than 20 
aiili;'thick. The microporous zone may be of 

65 piginented elastomeric polyurethane and the 

said skin may comprjse a layer of pigmented 
elastomer fused to the said microporous 
zone. The polyurethane of the said micropo
rous zone preferably is thermoplastic and has 
a fusing temperature above that of the 70 
polyurethane of the said skin. 

The said skin may comprise at least two 
layers including an outer layer which is 
harder than the said elastomer layer. 

The fibrous non-woven material may com-. 75 
prise a batt of non-woven fibrous material 
needle punched to a microporous elastomeric 
polyurethane sheet having a thickness of 
about IO to 40 mils and a specific gravity of 
about 0.2 to 0.6 so that fibres of the said batt 80 
extend transversely from one face of the 
sheet into the said microporous sheet. 

The said needle punched fibres may ex
tend through the said microporous sheet onto 
the opposite face thereof, the amount of 85 
fibres being above about 2 ounces per square 
yard on the said one face and less than about 
1 ounce per square yard on the said opposite 
face. 

Various aspects of the system are described 90 
more fully in the following Examples and 
discussion and accompanying drawings, in 
which:-

Figures 1-3, 7-9, 12-16B, 18-23A, 33 
and 34 are photomicrographs taken with a 95 
scanning electron microscope, and Figures 4, 
16 and 25-32 are photomicrographs taken 
with a light microscope. The scale for each 
photomicrograph is given in the drawings. 

Figures 1 and 2 shows the microporous 100 
material, 

Figure 3 shows a cross-section of a portion 
of the laminate, illustrating the bonding 
between fibres and the microporous material, 

Figure 4 shows a macro-apertured web 105 
used as a bonding material, 

Figure 5 shows, schematically, a laminat
ing apparatus, 

Figure 6 shows, schematically, another 
laminating apparatus, 1 10 

Figures 7 and 8 show a pattern of projec
tions on the microporous material, Egure 7 
being a cross-section. 

Figure 9 is a cross-section showing the 
bond between fibers and the microporous I 15 
material, formed in Example 2, 

Figure 10 shows, schematically, an em
bossing arrangement, 

Figures 11 and IIA show, schematically, a 
portion of the embossing apparatus and the 120 
path of the embossed material, 

Figures 12 and 12A show the embossed 
material and Figures 13 and 13A show the 
material before embossing. 

Figure 14 is a cross-section taken at and 125 
near the embossed top surface shown in 
Figures 12 and 12A, 

Figures 15, 15A and 15B show the pattern 
of a first skin-forming coat on a carrier film, 

Figures 16, 16A and 16B show material 130 
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having two skin-forming coats on a carrier 
film, 

Figure 17 shows, schematically, apparatus 
for applying the skin to the laminate, 

5 Figures 18, 18A and 18B are cross-sections 
of the product of Example 4, 

Figures 19 and 19A are schematic views of 
machines for use in applying a film surface to 
the assemblage in the system described 

10 herein, 
Figures 20 to 20C and 21 to 2IC are cross

sections of products of Example 7 and 
Figures 22-23A are views of the top sur
faces of those products, 

15 Figure 24 is a schematic view of the 
embossing procedure, 

Figures 25 and 25A are cross-sectional 
views of a needle-punched fibrous material, 

Figures 26, 26A, 27 and 27 A are cross-
20 sectional views of a laminate made from 

these needle-punched materials while Fig
ures 28 and 28A are specially prepared views 
of the same material illustrating the bonding, 

Figures 29 to 32 relate to needle-punched 
25 microporous material (the darker portions 

shown in Figures 30 and 32 having been 
inked for contrast), 

Figures 33 (a cross-section) and 34 (a top 
view of the embossed surface) illustrate less 

30 desirable embossed structures, and 
Figure 35 is a schematic view of another 

laminating arrangement. 
In the following Examples all proportions 

are by weight unless otherwise indicated. 
35 The melting-sticking temperatures men-

tioned herein may be measured on a stan
dard Fischer-Johns melting point block and 
indicate the temperatures at which the mate
rials stick noticeably to the thin glass cover 

40 slip of the block. The measurements with 
microporous materials (particularly those 
which have a very open surface structure as 
shown in Figure I and thus have very little 
material directly in contact with the hot 

45 glass) are carried out under conditions pro
viding (a) light pressure on the material, (b) 
insulation to reduce cooling of the subsurface 
portions owing to loss of heat by convection 
(or otherwise) through the microporous 

50 open-cell material and (c) sufficient time for 
subsurface portions to be affected by the 
temperature of the hot glass. For example the 
pressure may be provided by a one pound 
weight exerting its force (through the light 

55 insulating layers) on a round piece of the 
material (about 18 mm in diameter, so that 
the pressure is about 45 g/cm2) resting on the 
hot glass. The insulation may be provided by 
placing several layers of the microporous 

60 sheet material above the sample (so that the 
total thickness of the layers of microporous 
material is about 0.1 inch) while underneath 
the one pound weight there is a thin layer of 
silicons rubber resting on a thin glass cover 

65 slip which in turn rests on the top of those 

layers of microporo11s material. In tests in 
which the assembly is kept for 5 minutes 
each at melting point block temperatures of 
160, 165, 170 and 175°, it is found that slight 
sticking (requiring one to lightly peel off the 70 
material to separate it from the hot glass) 
occurs at about 160 to 170°C. and strong 
sticking occurs at about 170°C. 

EXAMPLE 1 75 
In this Example a fibrous backing is 

laminated to a microporous polyurethane 
sheet about 30 mils (3/4 mm) thick having a 
specific gravity of about 0.33 and having the 
microporous structure shown in Figs. 1 and 80 
2. These SEM photomicrographs (taken at 
an edge of a cross-section cut with a razor) 
show the internal texture (cross section) of 
the microporous sheet and, at a long angle, 
the similar external texture of its top surface. 85 
The microporous sheet is made by mechani
cally slitting a thicker microporous polyure
thane sheet made by coagulating,. leaching 
and drying a cast layer containing dissolved 
polyurethane and dispersed salt particles 90 
(salt:polyurethane ratio about 3: I) as de
scribed for instance in British patent 
1,122,804, and U.S. patents 3,860,680, 
4,028,451 and patents referred to therein. 
The dissolved polyurethane used in that 95 
process also contains about 2 to 5% (based on 
the weight of polyurethane) of carbon black 
and the coagulated dried material therefore 
has a dull black or brownish-black appear
ance. The dried sheet, 1.6 mm thick, is slit 100 
mechanically to form two thinner sheets of 
about 3/4 mm thickness. 

The fibrous backing is a 30 mil (about 
0.7----0.8 mm) thick fibrous, fabric weighing 
about 7.6 ounces per square yard, made by 105 
needle punching polyester (polyethylene ter
ephthalate) staple fibers through a woven 
scrim and then impregnating with a latex to 
add about 20% of butadiene-acrylonitrile 
copolymer rubber as a binder for the fibrous 110 
structure. The woven scrim is made of 
polyester yams square woven to have about 
20 ends per inch in both warp and weft in a 
very open weave (the spaces between adja
cent yarns being about 5 times the yam 115 
diameter) weighing about 1.6 oz/sq.yd. The 
fibrous sheet may be made by a needling 
method as described in U.S. patents 
3,206,351, 3,090,100 or 3,090,099. The nee
dled staple fibers constitute about 80% of the 120 
total fiber weight. The calculated specific 
gravity of the fibrous sheet is in the neighbor
hood of 0.25. 

The structure of the resulting laminate, at 
the interface between fabric and micropo- 125 
rous material, is as shown in Figure 3. The 
materials are bonded together by thermal 
fusion, under controlled conditions, of an 
intervening web of macroapertured elastom-
eric polyurethane whose structure is illus- 130 
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trated in Figure 4; it will be seen that it has a 
lace-like random-patterned fibrous appear
ance. It is produced by a process of melt
extruding, in tubular form, the polyurethane 

5 saturated with inert gas; the extruded mate
rial, containing spaced bubbles (formed by 
release of gas on extrusion), is then stretched 
to burst the bubbles and opposing walls of 
the tube are pressed together (while hot and 

10 self-adhesive) to form the tubular structure 
into a flat sheet. Similar materials produced 
in the same general way (but not having the 
same melting point and fiber spacing and 
thickness) are sold under the name "Shar-

15 net", as heat-sealable adhesives for thermally 
bonding fibrous fabrics together. See U.S. 
4062915. 

The heat-lamination is effected with the 
apparatus illustrated in Figure 5, using an 8 

20 1/2 inch diameter steel idler roll I I internally 
heated with hot oil and a 10 inch diameter 
driven rubber backup roll 12 (whose rubber 
surface has a Shore A hardness of about 80). 
The hot roll 11 is mounted for free rotation 

25 on an adjustable support 13 which can be 
raised or lowered to open or close the nip 
between the hot roll 11 and the backup roll 
12 to the desired degree. 

The macro-apertured web W wound on a 
30 supply roll 14 is drawn off that roll and over 

an idler roll 16 and onto the microporous 
sheet M carried by a roll 17 while the 
microporous sheet M is drawn off from its 
supply roll 18, onto a five inch diameter 

35 slotted expander idler roll 19 (which func
tions to avoid creasing or wrinkling), then 
over an idler roll 21 and the 4 l/2 inch 
diameter idler roll 17 and then onto the 
fibrous fabric FF which is supported on the 

40 heated roll 11. At the same time the fibrous 
fabric is unwound from its supply roll 22, 
passed over idler roll 23 and onto the hot roll 
11 which has a surface speed of about 2.3 feet 
per minute; it is in contact with the hot roll 

45 for about l/2 turn of that roll to preheat the 
fabric, before it is contacted by web W and 
microporous material M. The resulting as
sembly of microporous material and fabric is 
thereafter on the hot roll for about 2/5 turn 

50 of that roll. It then travels over cooling rolls 
24, 26 to a windup roll 27. 

The hot roll has a surface temperature of 
340-350°F ( I 70-J 77°C). The pressure at the 
nip is of the order of about 30 to 40 pounds per 

55 linealinch(about 5to 7kg/cm)andissuchthat 
the effective width of the nip ( owing to yielding 
of the rubber of backup roll 12) is about 3/4 
inch (about 2 cm). The tension (exerted by the 
pulling effect of the backup roll) is such that the 

60 macro-apertured web W stretches up to about 
10% (measured by marking a fixed length of 
the supplies of web W and sheet M and then 
measuring the distances between these marks 
in the laminate). 

65 The melting-sticking point of the macro-

apertured web is ~ess than the melting
sticking point of the microporous structure 
( e.g. ~ 120 vs. ~ 160'C. It is also well below 
the melting temperature of the polyester 
(polyethylene terephthalate) fibers of the 70 
fabric (>250 'C). 

In the process the macro-apertured web W 
is heated, on hot roll 11 by heat transferred 
from and through the pre-heated fabric F, 
while the web W is held in place on the fabric 7 5 
and maintained in its substantially continu-
ous lace-like configuration by the micropo
rous sheet. If the web W (which, as previ
ously noted is made by a stretching process) 
is laid onto the preheated fabric as described, 80 
while unrestrained by the microporous sheet 
and while under the tension resulting from 
the pulling of the structure by the action of 
the nip (and the frictional contact with the 
fabric F) its fibrous structure or network 85 
tends to break up into individual spaced 
lumps even when its temperature is still well 
below its melting temperature and well 
below the temperature at which it forms a 
substantial bond to the fabric. But when it is 90 
in contact with the microporous sheet at this 
stage, the network does not break up but 
instead adheres to, and forms a bond with, 
the microporous sheet. Then on further 
heating and passage through the nip between 95 
rolls 11 and 12 under high pressure the heat
tackified network material is deformed 
around fibers of the fabric (as can be seen in 
Figure 3: see also Figures 9 and 18B). The 
resulting hot laminate is cooled while avoid- 100 
ing small-radius changes in direction (which 
could exert delaminating forces before the 
bond between the fibers and the polymer has 
been set by cooling). 

In this Example the web W comes into 105 
contact with the microporous material when 
the web temperature is still below the above
mentioned network-breakup temperature of 
the web. At some stage in the process the web 
temperature is sufficiently high to cause the 110 
polyurethane of the macro-apertured web to 
form a physico-chemical bond with the 
polyurethane of the microporous structure. 
Thus, at that stage the microporous sheet 
carries, in effect, integral projections of 115 
lower-melting polyurethane in a web, or 
network pattern on its surface. When the 
temperature is then raised above the melting 
point of this lower-melting polyurethane, the 
network does not break up into lumps but 120 
flows plastically to embed therein fibers of 
the fabric. The maximum temperature at
tained at the surface ( of the microporous 
material) being laminated (which tempera
ture may be measured by inserting a piece of 125 
temperature-indicating paper on said surface 
so that the paper is carried through the 
laminating process) is above the melting 
point of the polyurethane of the macro
apertured web but well below the melting 130 
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point of the microporous polyurethane at 
said surface. It is also below the temperature 
at which the microporous structure collapses, 
even under the high pressure in the nip (i.e. 

5 below the "collapse temperature" measured 
at the nip pressure). 

The macro-apertured web used in this 
Example has a thickness of over 3 mils (i.e., 
over about 0.08 mm) and less than 5 mils 

IO (about 0.13 mm), such as about 3.5-4 mils 
and has a unit weight of over 0.5 oz/yd2 (17 
g/m2) and less than 0.8 oz/yd2 (27 g/m2) such 
as .about 0.55 to 0.65 oz/yd2 (about 18 to 22 
g/m2). This provides sufficient material, in 

15 sufficient local concentration, to effect strong 
embedment of the fibers. The web has 
substantially no apertures which are more 
than IO mm across (preferably substantially 
none are above 7 mm across) in any direc-

20 tion. This helps to give a laminate that is not 
subject to local internal separation or gapp
ing (between bond lines or zones). While 
there is noticeable anisotropy in the macro
apertured web (in which, it having been 

25 formed by stretching, most of the apertures 
are longer in the "machine" direction, 
lengthwise of the web, than in the cross 
direction, as can be seen in Figure 4), it is 
nevertheless found that the resulting bond 

30 has substantially equal strength in the ma
chine direction and the cross direction. How
ever, undue further stretching in the machine 
direction (e.g. by more than IO%) does cause 
some significant anisotropy, which is unde-

35 sirable for many purposes. Tension control 
may be effected by various techniques as by 
control oflet-offbrakes acting on the supply 
roll for the web W. 

40 EXAMPLE2 
In this Example the apparatus of Figure 6 

is employed. The materials used are the same 
as in Example I, except as noted. The fabric 
F passes from its supply roll around one or 

45 more idler rolls 31 and then around a series 
of pre-heating rolls 32 which are internally 
heated, with hot oil, at a temperature of 
325"F; as will be seen from the drawing, they 
apply heat alternately to the two faces of the 

50 fabric. At the last hot roll 32A of this series 
the pre-heated fabric is brought into contact 
with an assembly of the macro-apertured 
web W and the micro-porous sheet M, then 
the three-layer assemblage passes around a 

55 roll 33 and then a heater roll 34 which 
contacts the fabric F of the assemblage and is 
at a temperature higher than that of the pre
heating rolls, and then over an idler roll and 
onto a final heating roll 36 internally heated 

60 with steam at a temperature of 350'F and 
then through the nip between that roll 36 and 
a rubber-covered back up roll 37 (the force at 
the nip being 60 pounds per lineal inch) then 
around cooling cans 38 and idler rolls 39 to a 

65 windup roll. 

The webs W and M are passed from their 
respective supply rolls 41, 42 to an idler roll 
and then (if required by the available equip
ment) over other idler rolls 43, 44 to the pre-
heating roll 32A. 70 

In one run the temperature of heater roll 
34 is about 360"F (182°C) and the speed is 
such that the time of contact with that roll is 
about 0.1 minute, the temperature of the 
heater roll 36 is about 325-350'F and the 75 
time of contact therewith is about 0.2 minute. 

All the webs are pulled over the various 
rolls by the force exerted, at the nip, by the 
driven backup roll 37, which also causes the 
hot roll 36 to rotate. The rolls 32, 32A, 33, 34 80 
may be independently driven at surface 
speeds slightly less (e.g. 1% less) than that of 
backup roll 37 to insure that the fabric F 
makes a tight wrap around those rolls thus 
facilitating heat transfer to the fabric. The 85 
tensions in the fabric F and webs W and M 
are controlled by appropriate adjustment of 
brakes on the supply rolls. The web W is 
under tension which tends to stretch it 
lengthwise and cause it to decrease in width; 90 
preferably this tension is so controlled (as by 
the braking) that the resulting lengthwise 
stretch is less than 10% and the consequent 
decrease in the width of web W is well below 
15% (e.g. from a starting width of 44 inches, 95 
the web necks down to a width of no less 
than 39 or 40 inches). The microporous sheet 
M is also maintained under tension, prefera-
bly at a level such that it stretches less than 
5% (e.g. 2 1/2-3%) in its passage to the nip. 100 

The particular sheet of microporous mate
rial used in this Example 2 has small spaced 
projections on the face which comes into 
contact with the web W and fabric F. It is a 
30 mil (3/4 mm) thick sheet made by 105 
mechanically splitting (in halt) a 1.6 mm 
thick white-pigmented coagulated, leached 
and dried microporous polyurethane sheet 
made by a casting process (described in U.S. 
patent 3,860,686) in which such spaced pro- 110 
jections are, incidentally, formed on the 
lower face of the sheet. (Figures 6 to 8 of U.S. 
patent 3,860,680 illustrate the pattern of 
projections formed on one type of casting 
belt.) Figures 7 and 8 of the present applica- 115 
tion show a pattern of projections which is 
essentially like that of the material used in 
this Example (those Figures 7 and 8 are 
actually views of another microporous layer 
which differs from the layer used in this 120 
Example, in density and melting point). In 
Figure 7 the spaces 51 are formed by the 
parallel warp wires of a square woven wire 
casting belt on which the product is formed, 
while the arc 52 is a depression formed by a 125 
weft wire, which runs transverse to the warp 
wires of the belt and is interlaced with these 
warp wires, in a plain ("one up and one 
down") weave. The diameters of the wires 
are aboutl7 mils (warp), 8 mils weft and 130 
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there are about 36 warp wires per inch and 
about 68 weft wires per inch). Thus, behind 
the plane of Figure 7 there is another arcuate 
depression (53 shown in Figure 8) of the 

5 same shape as the depression 52 but in 
staggered relation thereto. 

Figure 9 indicates that the bond between 
the microporous material and the fibrous 
fabric is largely localized at the outer por-

10 tions of the previously mentioned small 
spaced projections. Nevertheless it is a very 
strong bond. 

EXAMPLE 3 
15 The laminate of Example 2 is passed 

around an idler roll 54 (Figure 10) and then 
around a driven roll 56 and around a driven 
heating roll 57, then over a roll 58, to the nip 
between a heated embossing idler roll 59 and 

20 a rubber-surfaced backup roll 61 which is 
pressed against the embossing roll, and then, 
over cooling rolls 62 to a driven takeup roll 
63. The surfaces of rolls 57 and 59 are at 
about the melting-sticking temperature ( dis-

25 cussed below) of the microporous polyure
thane. The exact temperatures of the roll 
surfaces are not known and the temperatures 
given here are rough approximations. Roll 57 
is internally heated with oil (at about 350°F); 

30 roll 59 is internally heated with steam (at 
about 345°F). The backup roll 61 is driven at 
a surface speed about I% higher than that of 
the rolls 56, 57 so that the material is pulled 
and therefore pressed closely to the surface of 

35 the latter rolls. On the heating roll 57 the 
residence time ( of contact between the sur
face of the microporous polyurethane mate
rial of the laminate and the hot roll surface) 
is about 6 seconds; the laminate is under 

40 lengthwise tension but this does not cause 
significant thinning or compression (in thick
ness) of the microporous material. At the nip, 
the laminate is compressed considerably 
against the hot surface of the embossing roll 

45 which is also at a temperature close to the 
sticking temperature. This embossing roll has 
a pattern of surface ridges conforming to the 
surface grooves or veins in grain leather, and 
the localized pressure exerted on the micro-

50 porous material by these ridges is sufficient 
at this temperature to cause the microporous 
material to tend to adhere to the surface of 
the embossing roll after it leaves the nip; thus 
when the speed of the takeup roll 63 is 

55 adjusted so that there is practically no 
tension on the laminate leaving the nip, the 
laminate (see also Figure 11) stays on the 
surface of the rotating embossing roll 59 for a 
short distance. The microporous surface be-

60 comes embossed, in that it has a distinct 
grain pattern of grooves or lines like that of 
grain leather but no continuous skin is 
formed on the microporous surface. In fact, 
even after the embossed material has been 

65 given a colour coating (i.e. two white pig-

mented coatings of etastomeric polyurethane 
each applied, by gravure printing from a 
gravure roll whose surface has conventional 
tiny coating-containing cups or hollows uni
formly distributed thereover, the amount of 70 
each coating applied being 2.5 grams of 
polyurethane per square meter), the surface 
of the embossed material is still devoid of 
any continuous skin. See Figures 12 and 12A 
which are top views .of the embossed and 75 
coated material and compare them with Figs. 
13 and 13A which are similar views of the 
untreated surface. It will be noted in Fig. 12 
that there are some areas in which localized 
compaction appears to have occurred to a 80 
larger degree but without significant destruc
tion of the essential open pore structure. 

During the treatment described in this 
Example the entire microporous layer is 
exposed to heat. At its outer surface the 85 
temperature is at about its melting-sticking 
temperature. At the fabric-bonded face the 
temperature is below the softening tempera
ture of the lower-melting, polyurethane of 
the web W. After leaving the nip the micro- 90 
porous polyurethane is not subjected to any 
significant tension while hot, but is permitted 
to relax. It is believed that this effects an 
annealing of any stresses and strains such as 
those imposed by pulling of the material 95 
lengthwise during manufacture or processing 
( e.g. during the laminating step), and that 
such annealing helps to impart to the mate-
rial a softer, leather-like hand, rather than a 
"plastic" feel It is noted that at times the 100 
laminate will have a tendency to curl, with 
the microporous polyurethane being on the 
concave side (particularly when the micropo
rous polyurethane web M has been pulled 
more than desired during the laminating l 05 
step) and that such curl is significantly 
reduced or eliminated by the effects of the 
embossing. 

The product of Example 3 has outstanding 
utility for uppers of sport shoes (such as 110 
tennis shoes) made by a process involving 
conventional injection molding of the sole of 
the shoe to the insole and the upper. In that 
process the sole is formed in a cavity whose 
upper wall includes the lower portions of the 115 
upper; the sole-forming material (which, in 
reaction injection molding, may be a reactive 
polyurethane) is injected into the cavity, 
displacing the air in the cavity. To expedite 
the process the upper material must be 120 
highly permeable to the displaced air, espe
cially when low injection pressures are em
ployed. The highly open surface shown in 
Figures 12, 12A and 14 permits rapid air 
transmission at a pressure difference of say 125 
1000 mm of water (such as a permeability of 
50,000 liters of air per square meter per hour 
at 2o·q; in contrast, the same material 
subjected to more drastic embossing (Figures 
30 and 31) has much lower air permeability. 130 
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Typical products of Example 3 (having a unit 
weight of 14.7 oz/sq yd, thickness of 0.062 
inch, specific gravity 0.32, ultimate elonga
tion of over 100% in all directions) have high 

5 tear strength, high water vapor permeability, 
outstanding abrasion resistance and resis
tance to flexing and excllent washability. 

As mentioned above, the material may be 
color coated, as by gravure printing, after 

10 embossing. One such coating is an off-white 
(or grey) made up of 215 parts of Verona 
lmpranil D392 (described below), 480 parts 
of.Permuthane U-23-336 (also described 
below) 61 parts of a white color concentrate 

15 (Verona White PP901) and very small 
amounts of red, black and blue color concen
trates, plus 223 parts of a 1/1 toluene/isopro
panol blend. 

20 EXAMPLE4 
A sheet of Mylar (Registered Trade 

Mark) (polyethylene terephthalate) film 
about 1 mil (25 microns) in thickness and 
having a shiny surface is drawn off from a 

25 roll thereof and printed, by direct gravure 
printing in a "spray" ground pattern, with 
a black-pigmented solution of thermoplastic 
elastomeric polyurethane of relatively high 
modulus in a volatile solvent. The printed 

30 sheet is heated to remove the solvent, leav
ing a dry non-tacky mottled gray deposit 
having a thickness of less than 0.2 mil (less 
than 5 microns). This deposit is transpar
ent; thus when the coated sheet is laid onto 

35 a newspaper it is easy to read the printed 
words of the newspaper through the printed 
sheet, as illustrated in the enlarged photo
graph Figure 15. Figure 15 also shows the 
"spray" pattern which gives the same over-

40 all mottled effect as a light non-uniform 
spray. Figures ISA and 15B are views of 
this first coating at different, much higher, 
magnifications. 

The sheet is then given a second gravure 
45 coating on top of the first one, this time with 

a burgundy pigmented solution of thermo
plastic elastomeric polyurethane which is 
softer (of lower modulus) and has a lower 
melting point than the previously applied 

50 polyurethane; the coated sheet is then heated 
to remove the solvent. The amount of this 
second coat is such that the total coating 
thickness (both coats) is less than 0.3 mil (less 
than 8 microns). The twice-coated sheet is 

55 still transparent and non-uniform by trans
mitted light (see Figure 16), but less so than 
the once-coated sheet. (The dot patterns seen 
in Figures 15 and 16 correspond to the 

;/

pattern of the tiny coating-carrying "cells" of 
the gravure roll.) When viewed against a 
white background it appears pink with 
darker pink mottling. Figures 16A and 16B 
are views of the resulting coating at different, 
much higher, magnifications. The coated 

65 sheet is rolled up for storage. 

Both coatings ar~ found to be tightly 
bonded to the Mylar film; they are not visibly 
affected by scraping with one's finger nail. 

The coated sheet is then used for applying 
a thin skin to the top (microporous) surface 70 
of the laminate of Example 1. 

In the skin-applying step the apparatus 
shown in Figure 17 is employed. In this 
apparatus the coated side of the Mylar film 
is brought into contact with the surface of 75 
the microporous layer and heat is trans
ferred through the film to the coating and 
microporous surface while pressure is ex
erted on the assemblage. The lower-melting 
second coating fuses sufficiently to bond the 80 
coatings to the microporous surface. More 
particularly the apparatus includes an 8 1/2 
inch diameter steel idler roll 11, internally 
heated with hot oil, and the coated film S 
and microporous-surfaced fibrous laminate 85 
L are pulled onto this hot roll by the force 
exerted ( on the assemblage of S and L by a 
10 inch diameter driven rubber backup roll 
12 (whose rubber surface has a Shore A 
hardness of about 80) which is in contact 90 
with the fibrous bottom surface of L. The 
hot roll 11 is mounted for free rotation on a 
conventional adjustable support 13 (which 
can be raised or lowered to open or close the 
nip between hot roll 11 and backup roll 12 95 
to the desired degree) the support 13 being 
adjustably forced under pressure in a direc
tion to urge the hot roll 11 against the 
backup roll. More particularly, the coated 
film (wound on roll 71) is drawn off over 100 
idler rolls 72, 73, then over a five inch 
diameter slotted expander idler roll 74 
(which functions to avoid creasing or 
wrinkling), and then onto laminate L which 
is supported on the backup roll 12. At the 105 
same time the laminate L is unwound from 
its supply roll 76, passed over idler roll 77 
and onto the backup roll 12. The resulting 
assembly of S and L is on the hot roll for 
about 3 to 5 seconds. It then travels over idler 110 
(cooling) rolls 78, 79 to a windup roll 81. 

Roll 11 has a surface temperature which is 
believed to be of the order of about 345"F. 
The pressure at the nip is on the order of 
about 10 pounds per lineal inch and is such 115 
that the effective width of the nip ( owing to 
yielding of the rubber of backup roll 12) is 
about 1/2 inch. Thereafter the Mylar film is 
stripped off (this requires substantially no 
force). Even though the hot roll 11 is an 120 
embossing roll, having a leather-grained dull 
outer surface, the product has a shiny surface 
(with a very light grain embossed therein) 
and the Mylar film still is very smooth to the 
touch and has a clear appearance (although 125 
it shows a faint grain pattern of fine creases). 
The material is given a marked leather grain 
appearance and feel by passing it through the 
nip between the rolls 11 and 12 and then over 
roll 11 in the manner shown in Figure 17 130 
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while the hot embossing roll 11 is maintained 
at a surface temperature believed to be on the 
order of about 345-360"C. 

The product has a relatively dull, or "flat", 
5 leather-grained surface with a subdued anil

ine appearance. Its color is rich reddish 
brown and is much deeper and darker than 
that of the skin, because, it is believed, the 
dark surface of the original microporous 

IO surface shows through the skin, changing the 
pink color of the skin to a deep reddish 
brown color. 

The structure of the skin and underlying 
microporous material is shown in Figures 18 

15 and 18A. 
The first coating on the Mylar sheet has 

the following composition: 
"Impranil D 392" 277.3 parts; "Permuthane 
U-23-336" 641 parts, "lmpranil PP-922 

20 Jet Black" 81.7 parts. The Impranil D 392 is 
a solution of a light-stable elastomeric poly
urethane sold by Verona Dyestuff Division 
of Mobay Chemical Corp.; it contains 30% 
polymer and 70% solvent ( dimethylformami-

25 de/toluene/isopropyl alcohol 1/2/1.5 ratio); 
this solution is then diluted with a sufficient 
amount of a 1/l toluene/isopropanol blend 
to reduce its viscosity to a suitable level ( e.g. 
to a viscosity of 15 poise) for gravure 

30 printing. The Permuthane U-23-336 is a 
14% solution of an aliphatic elastomeric 
polyurethane in a mixture of methyl cello
solve, toluene and isopropyl alcohol. The 
Impranil PP-922 Jet Black (also sold by 

35 Verona) is a pigment concentrate containing 
7% pigment and 22.0% total solids, the 14% 
difference being dissolved cellulose acetate 
butyrate ("C.A.B."). The lmpranil D392 
comprises a very hard clear polyurethane 

40 and, if used alone, gives a very glossy 
coating, while the Permuthane U-23-336 
contains a conventional flatting or dulling 
agent and also has a lower viscosity. By using 
a mixture of these, as described, the final 

45 product has a medium gloss, good face-to
face slip, good hand and good flexing, good 
blocking resistance and good release from 
the hot embossing roll. As can be seen from 
Figure 15 the deposit of the first coating is 

50 not uniform; the average amount of solids 
deposited is in the range of about 2 to 3 ( e.g. 
2.5) g/m2• The solvent removal after printing 
is effected in an oven at about 70°C for 2 
minutes. 

55 The second coating on the Mylar sheet has 
the following composition: "Witco Y 343" 
504.3 parts, red-blue pigment concentrate 
214.3 parts, 1/l toluene/isopropanol mixture 
281.4 parts. The Witco Y 343 is a 35% 

60 solution of a non-discoloring thermoplastic 
elastomeric polyester polyurethane in a 
15/35/25/25 blend of toluene/isopropa
nol/DMF /methyl cellosolve. The pigment 
concentrate contains 9.3% pigment and 

65 10.86% of a mixture of C.A.B. and the 

elastomer of Witcq Y343; The average 
amount of solids deposited in the second 
coating is in the range of about 2 to 3 ( e.g. 
2.5) g/m2

• The solvent remoyal after printing 
is effected in an oven at about 70°C for about 70 
2 minutes. 

In the coatings the polymers are most 
preferably of the well known nondiscoloring 
type, resistent to discoloration by ultraviolet 
light. Such materials are well known in the 75 
art and are commercially available. 

EXAMPLES 
Example 4 is repeated except that the 

Mylar film has a thickness of about 0.4 mil 80 
(about 10 microns) and the skin applying and 
final embossing are effected in a single step, 
using the same dull grained surface emboss-
ing roll as described in Example 4 operating 
under similar embossing conditions but with 85 
the embossing roll in contact with the Mylar 
film. The product is similar to that of 
Example 1 but has a much more lustrous 
surface and a shallower grain. 

90 
EXAMPLE6 

Example 5 is repeated, except that the 
Mylar film is a commercial film having a dull 
surface to produce a grained-surface product 
having a subdued luster. 95 

EXAMPLE7 
In this Example a film of Mylar about 0.5 

mil thick is coated with two thin polymeric 
layers: (a) the layer first deposited on the 100 
Mylar film (which is to form the outer skin 
surface of the artificial leather) is of a hard 
relatively inflexible polymer, such as poly
meric methyl methacrylate, (b) the second 
layer (which is to serve as the thermoplastic 105 
adhesive which bonds the first layer to the 
microporous surface), is of a flexible po
lymer, preferably an elastomeric polyure
thane such as a polyester polyurethane made 
from ethylene glycol (or other glycol), adi- 110 
pate polyester and hexamethylenediisocyan-
ate. To promote release of the Mylar on 
heating the Mylar may first be coated with a 
very thin layer of a release agent such as a 
hydrocarbon wax (e.g. a paraffin wax or ll5 
microcrystalline wax). The two skin-forming 
layers may each be applied to the Mylar film 
as solutions in solvents, which are then 
evaporated off as in Example 4. The total 
thickness of the two layers is about 3 1/2 mil 120 
or about 13 microns as will be seen in Figures 
20A and 21A, while the thickness of the 
harder layer (a, above) is less than 5 microns 
such as about 1 to 2 microns. 

The coatings on the Mylar film are trans- 125 
ferred to the microporous surface of a 
laminate like that described in Example 2 in 
a manner such as that described in Example 
4; in this case the nip pressure is very low so 
as to avoid permanent compaction of the 130 
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microporous layer while the roll tempera
tures and roll contact time, are sufficiently 
high to effectively activate the adhesive 
qualities of the skin and thus bond the skin to 

5 the microporous layer. The Mylar film can 
be stripped off while the material is still hot, 
or stripped off later. Preferably it is stripped 
off hot, as shown in Figure 19; the still-hot 
skin and upper zone of the microporous layer 

IO may then be embossed with a minimum of 
reheating. 

In the embossing step employed in this 
particular Example the laminate carrying the 
skin is passed into the nip between the 

15 previously described hot grain-surface em
bossing roll 11 and backup roll 12 (with its 
skin in contact with the hot roll 11) and 
remains stuck to roll 11 (whose surface 
temperature is probably in the neighborhood 

20 of 360°F for a period of some 5 seconds 
before it is drawn off. Two different draw-off 
systems are employed: 

(A) In one, as shown schematically in 
Figure 11 the material being drawn off forms 

25 a loop with the hot microporous layer on the 
convex side, and the material is drawn off 
from that loop at a rate carefully controlled 
to maintain the running material in that loop 
form Gust as it leaves the hot roll) under 

30 substantially no tension. 
(B) In the second system, shown schemati

cally in Figure I IA the material is drawn off 
under tension and the loop is maintained by 
the presence of a guide bar 91. 

35 In both cases the resulting material had a 
well-formed leather grain appearance. Fig
ure 22 is view taken at 45° of the material 
made by process A. Figures 23 and 23A (at a 
higher magnification) are similar views of the 

40 material made by process B. 
In both cases there is substantially no 

compaction of the microporous layer. The 
thickness of the product in each case is about 
62 mils before embossing and about 62 mils 

45 after embossing and cooling. The structure of 
the materials made by processes A and B are 
shown in the cross-sectional views in Figures 
20 to 20C, (for A) and 21 to 21C (for B). 

In both cases it will be seen that the harder 
50 outer layer of the skin tends to break into 

plates, especially on flexing in use, (see 
Figure 20B and 21 A for instance); these are 
held firmly by the elastomeric lower layer. 

The material made by process A has a 
55 much more pleasant, softer leatherlike hand. 

Its fibrous layer is not taut but so free of 
tension that it shows (in this case) slight 
puckering. 

A sample of the material made by process 
60 B is retained in curved configuration (in the 

machine direction as in the loops in Figs. 11 
and l lA) without tension in an oven at 150 
·c for IO min. then taken out hot and 
allowed to cool under a weight which keeps it 

65 flat. The material is found to have a feel and 

appearance like that pf the material made by 
process A. 

It is believed that the embossing effects 
shown in Figures 20 to 20C and 21 to 21C 
can be explained as follows: The rnicropo- 70 
rous layer has a large void volume, well over 
50% (e.g. about 70-75% for a layer having a 
specific gravity about 0.3), and is composed 
of thin walls of elastomeric material around 
its cells or voids (see Figure 1). It is thus 75 
relatively easily compressible; its cellular 
structure collapses, at least partially, resil
iently under pressure. When (as shown sche
matically in Figure 24) the laminate having 
the skin thereon is brought into the nip 80 
between the metallic embossing roll 11 
(which has embossing ridges 101) and the 
rubber-surface backup drive roll 12, the 
microporous layer 102 is squeezed at the nip 
and the rubber surface 103 of the backup roll 85 
is deformed. The pressure at the nip is 
sufficient under these conditions to force the 
embossing ridges 101 into the material and to 
cause the skin to conform closely to the very 
hot surface of the embossing roll. The 90 
temperature of that surface is such that if the 
material remained compressed in the nip for 
some time the rnicroporous layer would 
become permanently compacted. However 
the rate of travel of the material, and its 95 
effective path length in the nip, are such that 
the time in the nip is very short ( e.g. less than 
0.1 second, such as 0.03 second) and, despite 
the fact that the solid skin provides relatively 
fast heat transfer (as compared to heat 100 
transfer at a wholly porous surface), it is 
found that such permanent compaction can 
be substantially avoided. 

After the material leaves the nip its micro
porous layer expands to substantially its 105 
original thickness; the skin surface remains 
on the hot surface of the embossing roll for a 
period of time such that the skin and the 
immediately underlying portion of the ex
panded microporous material are molded to 1 IO 
the configuration of the very hot surface of 
the embossing roll. See for instance Figures 
20-20C. The hot embossing surface may be 
at a temperature well above the fusion 
temperature of the skin, and the contact 115 
between the hot embossing surface and the 
skin may be such that the laminate adheres 
to the embossing surface against the force of 
gravity as shown in Figure 29. (The penetra- , 
tion of the hot embossing ridges into the 120 
microporous layer and the resulting local 
plastic deformation of the latter may aid in 
supporting the laminate on the roll at this 
stage). For instance, the material may remain 
in contact with the surface of the hot 125 
embossing roll for about 1/3 or 1/2 of a 
revolution (120 or 180°) of that roll, for a 
period of time well over 1/2 second (e.g. 
about I or 2 to 6 or IO seconds). 

The temperature of the embossing surface 130 
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is generally within about 15'C (more prefera
bly within about 10' or 5') of the melting
sticking temperature of the microporous 
material. In one embodiment, the tempera-

5 ture of the embossing surface is at or above 
the melting temperature of the material of 
the skin ( especially the material at the 
underside of the skin which is in contact with 
the microporous surface); it is best to have a 

IO release agent (such as the hydrocarbon men
tioned earlier) at the outer surface of the skin 
to prevent undue sticking to the embossing 
surface. When such undue sticking occurs, 
all or part of the skin may remain on the 

15 embossing surface when the laminate is 
removed therefrom. 

In one typical run the surface temperature 
of the steel embossing roll is about 165 ·c, the 
melting-sticking point of the microporous 

20 material is about 160-165'C, the melting
sticking point of the skin material adjacent to 
the microporous layer is about 160-170'C 
and the melting temperature of the macro
apertured material is about 12o·c. With a 

25 steel embossing roll having embossing ridges 
which project out about IO mils from the 
base level of the roll surface, a backup roll 
whose rubber surface layer is about 3/4 inch 
thick and has a hardness of 62 (Shore A 

30 durometer), and a laminate which is about 60 
mils thick and is compressible to a thickness 
of about 20 mils, the rolls are adjusted so that 
the rubber surface of the backup roll is just in 
contact with the outer edges of the embossing 

35 ridges and a stop is positioned to prevent the 
rolls from approaching any closer than that 
during operation (and, during operation, a 
force of about 7 lbs. per lineal inch of nip is 
applied across the axes of the rolls to bias 

40 them toward each other); the use of the stop 
in this manner effectively avoids undue local 
rises in pressure. 

The conditions of embossing are such that 
there is a sharp temperature gradient be-

45 tween the embossing surface and the inter
face between the microporous layer and the 
fibrous layer, so that the lower-melting mate
rial derived from the macroapertured web is 
kept at a temperature below that at which it 

SO becomes mobile; the bond, at that interface, 
between the fibrous and microporous layers 
is substantially undisturbed. The use of 
relatively low pressures at the nip helps to 
preserve this thermal gradient; at high pres-

55 sures (with consequent higher compression 
of the microporous layer), the transfer of 
heat to that interface is much more rapid. 

For any particular set ofmatrials and any 
particular piece of equipment the tempera-

60 ture, pressures and times will need to be 
adjusted, by trial-and-error, to arrive at the 
optimum operating conditions within the 
guidelines set forth herein. For instance, the 
thermal responses of different batches of 

65 similar polyurethanes may differ and the 

temperature level ne~ded for sharp emboss-
ing may be some 5' or l0'C higher for one 
batch than for another even though they 
have similar melting-sticking temperatures. 
Even with the same batch, one may vary the 70 
embossing conditions. Thus for a material 
which embosses best at one temperature level 
one may, less desirably, use a lower emboss-
ing temperature (some IO or 15'C lower) 
with a somewhat higher nip pressure, and 75 
consequent greater deformation of the rub-
ber roll at the nip; such use of lower 
temperature and higher pressure usually 
gives a product whose grain pattern is not as 
sharp, and whose "break", hand, and mois- 80 
ture vapor transmission are not as good. 

In Examples 4--7 above, the thin elastom-
eric skin is deposited onto a smooth strong 
plastic (Mylar) film of high dimensional 
stability and modulus and high softening 85 
temperature. The skin is applied to the 
microporous layer and the stable plastic film 
is stripped off. The step of applying the skin 
to the microporous layer may be effected 
under the very same conditions ( e.g. pres- 90 
sure, temperature and time) as the subse
quent embossing step, previously discussed. 
The hot roll may have the very same 
embossing surface, but ( owing to the pres
ence of the stable plastic carrier film) even 95 
then very little embossing of the material 
occurs at this stage ( and the stripped polyeth
ylene terephthalate carrier film remains 
shiny, flat and smooth to the touch, but may 
have a faintly visible embossed pattern of 100 
fine shallow creases). The support may also 
be a relatively weak, stretchy film of low 
softening temperature such as low density 
polyethylene film, especially if the skin-film 
compositie is handled carefully (as under 105 
controlled relatively low feeding tensions to 
avoid undue stretching) and the hot roll in 
contact with such film 30 has a non-adherent 
(e.g. Teflon) surface. Another suitable sup
port is a film of stereoregular polyolefin such I IO 
as polypropylene, e.g. biaxially stretched or 
extruded (cast) polypropylene film. 

The skin in Examples 4--7, above, is quite 
thin (well below 20 microns) being below 15 
microns in Example 7 and below 10 microns 115 
in Example 4. 

The skin may also be stripped from its 
carrier film ( or other carrier structure, e.g. 
paper) before the skin is applied to the 
surface of the microporous material and the 120 
desired steps of applying the skin and em
bossing may then be combined, using a 
single pass around the hot roll under the 
same conditions as described above. Since 
the unsupported skin is elastomeric, tender 125 
and stretchy, greater care is required for such 
an operation, such as finer control of feeding 
tensions. In such embodiments the carrier 
film may be stripped away and the unsup
ported skin may be rolled up for storage and 130 
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then unrolled when it is to be applied; 
alternatively the apparatus may have provi
sion for stripping off the carrier film during 
the travel of the carrier skin composite from 

S a supply roll to the hot embossing roll, e.g. 
the carrier film may be stripped off just 
before the skin comes into contact with that 
hot roll. 

The same kind of process may occur in the 
IO absence of a skin, as in the process of 

Example 3. Comparison of Figures I, 2, 13 
and 13A with Figures 12, 12A and 14 
indicates that fusion and spreading of the 
individual outer edges of thin polyurethane 

IS walls of the cellular structure occurs on 
contact with the hot embossing surface. Less 
desirably, substantially complete fusion of 
the outer surface may occur (as shown in 
Figures 33 and 34) when the contact time in 

20 the nip is unduly prolonged at a given 
temperature. 

A typical leather grain pattern has rela
tively deep, broad and widely spaced inter
secting "veins" whose depth is on the order 

25 of about 5 to IO or 15 mils, and shallower 
"hair cells" which are small depressions 
having a depth on the order of about l/2 to 1 
mil, or more. The embossing roll has a 
corresponding pattern of vein-forming ridges 

30 and their cell-forming knobs of correspond
ing heights. In Figure 22 reference numeral 
91 indicates a vein and numeral 92 indicates 
hair cells. 

In the foregoing Example 7 the micropo-
35 rous material is dull black and the skin is 

pigmented a deep opaque black. It will be 
understood that other colour combinations 
may be used (e.g. a white skin on a white 
microporous layer). Also either or both 

40 layers of the skin may be transparent; they 
may be either clear or transparently or 
translucently pigmented (or dyed) in a co
lour, or colors, selected to augment or modify 
the colour of the microporous surface as in 

45 Example 4. 
The surface of the microporous layer may 

be preheated, before it passes through the 
nip; e.g. that surface may be preheated to 
substantially its melting-sticking temperature 

50 and then passed through the nip between the 
embossing roll and the backup roll and then 
travel along the hot embossing roll. With 
such a procedure embossing may be effected 
at quite a rapid rate. A procedure of this type 

55 is described in Example 3 (and Figure IO) 
wherein a preheat roll 57 is employed. It has 
also been found that the carrier web (e.g. the 
Mylar film employed in Examples 4 to 7 may 
be stripped off just after the material leaves 

60 the hot skin-applying roll, while the material 
is still hot; the thus preheated skin-carrying 
laminate may be fed directly to the nip of the 
embossing roll, as illustrated schematcally in 
Figure 19. 

65 In Figure 19, a supply of a laminate (of 

microporous layer an,d fibrous layer) is let off 
from a braked roll 105, passes over tension-
ing rolls 106 and an adjustable idler roll 107 
while a supply of plastic :film (e.g. Mylar) 
carrying the skin is let off from a braked roll- 70 
108 and fed to the hot surface of an oil
heated Teflon-coated roll 109. The laminate 
passes onto the skin on the hot roll 109, the 
assemblage passes through the nip between 
the backup roll 11 I and the hot roll 109, _then 75 
between idler rolls 112, 113 at which point 
the film is stripped off and wound up ( on the 
roll 114) for re-use while the hot skin
carrying laminate passes on to the surface of 
the hot embossing roll 116, then through the 80 
nip between that roll 118 and a backup roll 
117, then over adjustably located idler roll 
118, idler roll 119 and roll 121 to the windup 
roll 122 which is driven by the roll 123. The 
arrangement of the rolls 121 and 124 serves 85 
to isolate the winding tension from the 
material passing over the roll 121. 

The same apparatus may be used, with 
modifications, for the laminating, as illus
trated schematically in Figure 19A, in which 90 
the rolled up supply of macro-apertured web 
is mounted on a roll 131 having a ball
bearing shaft and is fed over a short path 
(with substantially no tension) directly into 
contact at the idler rolls 132, 133 with the 95 
microporous sheet M which is being pulled, 
under tension from its supply (not shown) 
over tension rollers 106 and the idler roll 107 
and the macroapertured web ( carried by the 
microporous material) passes into contact 100 
with the heated surface of the fibrous web F 
which has been drawn under tension over 
tension rolls (not shown) and idler rolls (not 
shown) around a hot roll 116 and onto the 
surface of hot roll 102. The whole assem- 105 
blage, with the fibrous layer in contact with 
the hot roll 109 passes around that hot roll 
and through the nip between the backup roll 
111 and that roll 109. 

110 
EXAMPLES 

This Example illustrates that hot-laminat
ing and transfer of a skin to the microporous 
surface may be effected in a single pass over 
a hot roll and that the heat for the lamination 115 
may be transferred through the microporous 
layer to the fusible adhesive without collapse 
of the microporous material by suitable 
control. Referring to Figure 35 a film of 
Mylar, carrying skin-forming layers (as de- 120 
scribed in Example 7 above), is fed from its 
supply roll 141 over guide rolls 142, 143 to 
the hot surface of the 8 · 1;2 inch diameter 
steel idler embossing roll I I internally heated 
with hot oil (e.g. at a temperature in the 125 
neighborhood of 345°F). At the same time 
the microporous sheet material M (wound on 
the supply roll 144 and fed around the idler 
guide roll 146), the macro-apertured web W 
(wound on the supply roll 147) and the 130 
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fibrous backing F (wound on the supply roll 
148 and fed around the idler guide roll 149) 
are all drawn off their supply rolls to an idler 
guide roll 151 at whose surface they are 

5 assembled together. (The supply roll for the 
macro-apertured web is placed as close as 
possible to the assembly point to reduce 
necking down of that web as it passes from 
the roll 147 to the roll 151). The assemblage 

IO is fed onto the heated skin on the embossing 
roll so that the microporous surface adheres 
to the skin as the whole assemblage passes 
arnund the embossing roll and through the 
nip between that roll and the 10 inch 

15 diameter driven rubber-surfaced backup roll 
12, after which the material is drawn off as in 
Example I. At a driven roll speed of about 3 
feet per minute there is a good grain pattern 
but the microporous structure is drastically 

20 collapsed; when the roll speed is increased to 
about 5 fpm the microporous layer of the 
resulting product is not as collapsed but 
shows little, if any, leatherlike "break". But 
when the roll speed is increased to about 9 

25 fpm a good leatherlike "break" is obtained 
(with little grain embossing) while retaining 
good adhesion between the fibrous and 
microporous layers. The surface is then 
embossed ( e.g. in the manner described in 

30 Example 7) to provide the grain pattern. 
While the illustrations show the backup 

roll below the embossing roll, it will be 
understood that these rolls may be side-to
side or the backup roll may be above the 

35 embossing roll. 
For best results the surface temperature of 

the hot rolls (particularly the embossing roll) 
should be carefully controlled. To this end, 
the internally heated roll should have a 

40 relatively thin outer wall (e.g. 3/4 inch thick 
steel) and the heating fluid, such as oil, 
should be circulated at a relatively rapid rate 
to maintain a relatively uniform temperature 
over the entire roll surface; typically the fluid 

45 circulates through a cylindrical annular 
space whose outer boundary is the annular 
cylindrical outer wall of the roll, and there is 
a vane (or vanes) to cause the fluid to flow in 
a spiral path along that wall. The equipment 

50 also preferably has suitable devices for main
taining the webs or sheet materials in 
alignment as they are fed to the zone where 
they are brought into contact with each 
other, and devices for trimming off edges 

55 (where owing to misalignment, the desired 
lamination or bonding has not occurred). 
The hot roll used for laminating may have a 
non-stick surface (e.g. a surface coated with 
polytetrafluoroethylene) so that it will not be 

60 marred by contact with mis-aligned macro
apertured adhesive web material. 

As previously mentioned, the embossed 
material is preferably taken off the emboss
ing roll in a reversely curved path to effect 

65 the relaxation previously described. Appar-

ently the contact with the hot roll causes 
sufficient transfer of heat into the main body 
of the microporous layer so that its tempera
ture while in the zone Z (Figure 24) is 
sufficiently high to effect that relaxation 70 
under the circumstances. Very good results 
have been obtained when the arc formed in 
zone Z has a relatively small radius ( e.g. well 
below 2 inches such as about 1/4 inch or 1/2 
inch) and the time of travel around that arc is 75 
relatively short (e.g. as low as 0.3 seconds or 
less, although of course longer times may be 
used). The position of the arc may be pre-set, 
as by positioning a guide bar ( e.g. a 1/2 inch 
diameter rod) as shown in dotted lines in 80 
Figure I I. The guide bar may be freely 
rotatable to make sure that the material is not 
drawn around it under a significant tension. 

The preferred microporous materials are 
produced by coagulating at least one layer of 85 
a solution of elastomeric polyurethane in a 
liquid solvent (e.g. by contacting the layer of 
solution with a non-solvent or coagulant 
which is miscible with said solvent); methods 
of this type are well known in the art. As 90 
indicated in Example 2, a temporary support 
used in this process may have a surface so 
patterned as to form the projections during 
this process. The temporary support need not 
be a fabric; it may, for instance, be a 95 
coagulant-permeable plastic having aper
tures, or valleys, for forming the projections. 
The microporous structure generally has a 
specific gravity in the range of about 0.3 to 
0.5; preferably at its upper portion (to which 100 
the skin is to be adhered) its specific gravity is 
in the range of about 0.3 to 0.4. As indicated 
previously, the microporous layer, whose 
thickness is preferably within the range of 
about 10 to 50 mils, such as about 20, 30 or 105 
40 mils, (about 0.5 to 0.1 mm) may be made 
by slitting a thicker coagulated sheet (which 
may, for instance, be I, 2 or 3 mm thick), 
thereby exposing, at the slit surfaces, the 
interior structure of the coagulated material. 110 
That interior structure is often more open 
and more uniform than the structure at the 
original outer surfaces of the thicker coagu
lated sheet. It is preferred to arrange the 
microporous layer in the laminate so that a 115 
slit microporous surface is at the outside (to 
receive the skin and/or embossing) and the 
original surface (if any) of the sheet is at the 
inside, adhered to the fibrous layer. One may 
also use a sheet made by coagulation of a 120 
layer (of polyurethane solution) which is 
sufficiently thin to provide the desired 10 to 
50 mil sheet thickness directly, without slitt-
ing; in that case the outside surface of the 
microporous layer of the laminate may have, 125 
of course, a coagulated surface structure. The 
structure of a surface of that type is seen in 
Figures 3 and 4 of Civardi et al U.S. patent 
3,764,363, which are plan views of the 
surface and in Figure 2 of that patent, where 130 

Skechers EX1013-p.636 
Skechers v Nike 



15 1,603,487 15 

the cross-section at the surface is shown. 
Comparison of those views with Figures 1 
and 2 of this application shows that the 
coagulated surface structure is less open and 

5 the cavities just below the surface are par
tially covered by a micro-apertured skin. 
Experiments thus far indicte that in the 
embossing of a laminate having a micropo
rous layer whose outside surface has the less 

IO open coagulated structure it is preferable to 
maintain the embossing roll at a lower 
temperature (e.g. at about 155-160'C) and 
the pressure at the nip at a higher value ( e.g. 
some 100----200% higher such as at about 15 

15 pounds per lineal inch) than is the case for 
the slit-surfaced material; in one run the 
post-nip residence time on the hot roll is 
about 10 seconds. 

The preferred polyurethanes for the mi-
20 croporous material are those described in 

U.S. patent 3,709,864, particularly those hav
ing nitrogen contents above about 4%, more 
preferably containing about 4 1/2% N. Usu
ally the melting-sticking temperature of the 

25 microporous polyurethane is well above 120' 
or 130°C and below 200'C such as about 155 
to 175'C. 

In the foregoing Examples the fibrous 
sheet is a needle-punched non-woven fabric 

30 containing a binder. The binder (e.g. in 
amount of 2 to 40%) aids in bonding the 
fibers of the fabric together (e.g. one may use 
a non-woven fabric whose fibers have been 
treated with a latex of an elastomer, such as 

35 butadiene-acrylonitrile copolymer, as is well 
known in the art). The fibers of the non
woven fabric may be interlaced in other 
ways, e.g. by entangling fibers with water 
jets, the fabric being held together solely by 

40 the fiber to fiber friction; also the fibers may 
be interlaced into a woven or knitted fabric 
(e.g. two layers of a nonwoven fibrous 
structure may be needle punched through a 
central reinforcing open weave, scrim, fab-

45 ric). The fibrous fabric may be woven or 
knitted (e.g. of multifiber yarns) and in that 
case it is desirable that the fabric face being 
laminated have exposed individual fibers or 
small groups of fibers which can become 

50 embedded in the fused projections of the 
microporous material; thus a surface of a 
woven fabric may be sanded, or otherwise 
treated, to raise a light nap of spaced 
individual fibers thereon. A fabric of the type 

55 described in U.S. 3,988,488 having a bonded 
nap (on the side opposite that facing the 
microporous layer) may be employed; here 
again it may be desirable to nap, at least 
lightly, the un-napped face (Figure 5 of 

60 3,988,488) before laminating, so as to facili
tate embedment of fibers into the fused 
projections. The fabric is preferably such as 
to impart additional strength to the micropo
rous material, or in some cases to provide the 

65 principal tensile strength of the laminate. 

Preferably also its presence imparts to the 
laminate a higher tangent modulus at 15 or 
20% elongation, a property which appears to 
be significant in the consistent lasting of shoe 
uppers. 70 

One type of preferred fabric is a nonwoven 
structure of entangled or ligated individual 
fibers ( e.g. of about 1 to 5 denier) having a 
high degree of ''vertical" entanglement and 
interlocking (which is produced by needling 75 
a batt of staple fibers, either by the use of 
solid needles, usually having fiber-moving 
barbs, as in U.S. patents 3,090,099, 3,090,100 
and 3,206,351, or by the use of fluid needling 
jets as in U.S. patents 3,214,819; 3,485,706, 80 
3,508,308 and 3,620,903); preferably the fab-
ric has little or no binder which would tend 
to stiffen the fabric and make it less pliable 
(less than 30% binder and more preferably 
below 20%, e.g. 0, 5 or 10% elastomeric 85 
binder). Certain fabrics of this type, such as 
those sold under the names Nexus and 
Sontara, usually are anisotropic, having con
siderably higher strengths and moduli in the 
"machine direction" than in the cross direc- 90 
tion; these may be reshaped to make them 
more isotropic in use or they may be used 
without reshaping. In the latter case the 
laminated product will be cut anisotropically 
(as is done with the leather customarily used 95 
for shoe uppers), by the shoe manufacturer, 
into shoe upper blanks in which the lasting
pulling direction corresponds to the machine 
direction of the fabric. In either case, the 
laminate will have a tangent modulus at 15 100 
or 20% elongation in the lasting-pulling 
direction which is significantly higher ( e.g. 
50% or 100% higher) than that of the 
microporous layer alone, whether measured 
at room temperature (e.g. 23'C) or at ele- 105 
vated temperature (e.g. dry at 80'C or in 
steam at 100°C). The fibers are generally 
close together; thus as can be seen in Figure 3 
a plurality of individual fibers may become 
embedded within a small portion of fused 110 
material, on laminating. The Nexus and 
Sontara fabrics usually have high elonga
tions at break (e.g. about 50% or more even 
in the machine directions). 

Another fibrous fabric which may be 115 
employed is the material described as a 
"melded fabric" in the article on "Cambrelle 
Melded Fabrics" by Sudnik which appears at 
pages 34-39 of Textiles (pub. by Shirley 
Institute) June 1976 or described in British 120 
patent 1,245,088. 

The fibrous web employed in Examples 1 
and 2 has a high degree of fiber entanglement 
resulting, in part, from the use of a high 
density of needle punches, and also has a 125 
substantial degree of fiber bonding, due to 
the presence of the binder; its woven scrim is 
situated between two layers of fibers. It has 
been found, surprisingly, that one may ob-
tain very good results by the use of a fibrous 130 
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web in which the degree of fiber entangle
ment is very appreciably lower, in which 
there is substantially no binder and in which 
the scrim may be omitted, or situated as 

5 before, or situated at or just below the 
surface of the web. As shown in Example 9 
below, the fibrous web may have a very low 
specific gravity prior to laminating, and the 
heat and pressure of the laminating process 

IO may itself be employed to densify the fibrous 
layer. This makes it possible to employ very 
economically produced loose fibrous webs 
(such as needle-punched webs having spe
cific gravities well below 0.2, (e.g. below 0.15 

15 or even below about 0.1) with attendant 
significant cost savings. 

EXAMPLES 9A to 9D 
Example 9A 

20 A loose fluffy staple fiber batt weighing 
about 4 ounces per square yard (about 100 
g/m2) and having a thickness of (very 
roughly) about 2 to 3 mm, as viewed from 
a cut edge thereof, is needle punched to a 

25 square-woven open scrim of yams (woven 
about 8 ends per cm in each direction) 
weighing about 1. 7 ounces per square yard 
(about 40g per square meter). The needle 
punching is effected by means of the usual 

30 barbed reciprocating needles. Each needle is 
pushed into the batt (from its face which is 
not in contact with the scrim) in one direc
tion (say "upward"); its barbs engage one or 
more of the fibers and it thus forces those 

35 fibers through the batt and through the 
openings in the scrim. Then the needle is 
moved in the opposite direction (say "down
ward") and thus withdrawn back through the 
scrim and fiber batt, leaving fiber loops 

40 extending through the scrim and forming· a 
sort of nap (principally of loops) on the free 
face of the scrim. The barbs are small 
pointed or flared extensions or projections of 
the needle; they are open ''upward" to catch 

45 fibers on the "upward" stroke and leave them 
in place on the "downward" stroke. There 
are about 300 to 350 more or less randomly 
located needle punches per square inch of 
the batt surface. The needle punching causes 

50 about ½ oz/yd2 of staple fiber to project from, 
or lie on, the free face of the scrim. 

The staple fiber batt is made of conven
tional polyester (polyethylene terephthalate) 
staple fibers of about 2 denier per filament 

55 about I 1/2 to 3 inches long; the fibers are 
crimped, as is conventional, as seen in Fig. 
25, having about 12 crimps per inch. The 
scrim is woven of yarns made of polyester 
staple fibers. 

60 The scrim face of the needle-punched 
material is laminated to a web of micropo
rous polyurethane about 20 mils thick having 
a specific gravity of about 0.33 and having 
the microporous structure shown in Figures I 

65 and 2, made by mechanically slitting a 

thicker sheet as descijbed in Example 1. The 
laminating is effected as in Example I or 2, 
using the macro-apertured web of elastom-
eric polyurethane. The resulting laminate has 
excellent strength, softness and tear resis- 70 
tance, despite the relatively small extent of 
fiber entanglement (the density of needle 
punches, about 3~350 per square inch, is 
much less than that employed in the making 
of the needle-punched material used in 75 
Examples 1 and 2). This indicates that the 
bonding at one face, but the lamination, 
greatly improves the coherency and strength 
of the relatively loose needle punched mate
rial. The fibrous material is compacted con- 80 
siderably; the thickness of the laminate is 
about 48 mils while the thickness of the 
original needle-punched fibrous structure is 
about 86 mils (as measured with an Ames 
560 series thickness gauge according to 85 
ASTM D1814-70). 

Figures 25 to 26A are photomicrographs, 
all taken edge-on, with a light microscope, of 
the needle punched material of this Exam-
ple. 90 

In the view at low magnification, Figure 
25, the general arrangement of fibers and 
scrim before lamination is apparent. In 
Figure 25A which shows a portion of the 
same structure, at higher magnification, one 95 
can see a group of fibers which have been 
acted on by the punching needle to more or 
less align them transversely to the web and to 
force them through the scrim. 

The laminate is seen at the same two I 00 
magnifications in Figures 26 and 26A. The 
bonding effect that the lamination has on the 
fibers is seen in Figures 27 to 28A. Figures 27 
and 27 A are views of thin cross-sections 
made by embedding the laminate in a water- 105 
soluble medium and then making a slice with 
a microtome; the tight cluster of fibers at the 
center of each view is a thread of the scrim. 
Figures 28 and 28A show the same cross
sections after the water-soluble embedding 110 
material has been dissolved away; it will be 
seen that fibers are still bonded to the 
microporous material M by fingers of adhe-
sive (as at 160) which extend some distance 
into the fibrous structure and encapsulate 115 
portions of the fibers. It will be understood 
that in most cases these encapsulated por
tions are parts of individual fibers which ( out 
of the planes of the thin slices shown in Figs. 
28 and 28A) extend transversely through the 120 
fibrous web (although some of the encapsu
lated portions are parts ofindividual fibers of 
the scrim threads which extend longitudi
nally of that web). Thus when one gently 
teases individual fibers from the fibrous side 125 
of the laminate, one end of the teased fiber 
generally remains anchored to the laminate; 
in contrast one can readily tease out and 
remove (without fiber breakage) individual 
fibers of the needled material before larninat- 130 
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ing. 
B. Example 9 A is repeated using about 2S0 

to 300 needle punches per square inch and 
impregnating the needle-punched structure 

S with about 5 or 10% of its weight of an 
elastomeric binder (e.g. a butadiene-acrylon
itrile rubber) which is applied as an aqueous 
latex and then cured. 

C. Example 9B is repeated using about 500 
IO needle punches per square inch. 

D. Examples 9A-9C are repeated using a 
microporous material about 30 mils (instead 
of 20 mils) thick. 

In the laminating procedure used in this 
15 Example 9, the loose fibrous web is passed 

under tension around a hot roll having a 
temperature of, say, about 345 to 380°F 
(about 170 to 195°C) and then through the 
nip between the hot roll and the locally 

20 deformed rubber surface of the backup roll. 
It is known that at these temperatures a batt 
of polyester staple fibers tends to shrink. In 
the procedure used herein the batt is re
strained against shrinkage in area (as by the 

25 pressure exerted thereon by the tensioned 
microporous sheet and, then by the nip 
pressure and the anchoring and binding 
action of the macroapertured adhesive, as 
well as the stabilizing effect of the scrim). In 

30 the nip, owing to the deformation of the 
rubber surface of the backup roll and the 
consequent variations in the linear speed of 
that surface, the compressed assemblage of 
batt and microporous material may be sub-

35 jected to shearing forces, first in one direction 
and then in the other, which may have some 
compacting or felting effect on the batt. 

The needle punched structure used in this 
Example 9 contains (as previously men-

40 tioned) about 4 ounces per yard of relatively 
loose staple fibers (not counting the staple 
fibers which are in twisted compacted form 
in the yarns of the scrim) and is about 86 mils 
thick; the specific gravity of the loose staple 

45 fiber in the needle-punched structure is thus 
well below 0.2, i.e. below 0.1. specifically 
about 0.07. In the process this loose staple 
fiber becomes compacted and set, so that the 
specific gravity of the loose staple fiber in the 

50 final product is well above 0.1 S, i.e. above 
about 0.2, specifically about 0.24. 

As previously noted, products of various 
thicknesses may be produced by the system 
described herein. Generally for shoe uppers 

55 an overall laminate thickness within the 
range of about 40 to 80 mils (about I to 2 
mm) is desirable for men's shoes and an 
overall thickness within the range of about 
35 to 50 mils (about 0.8 to 1.2 mm) is 

60 desirable for women's shoes. For upholstery 
it may be about 20 to 40 mils (about 0.5 to 1 
mm). 

As previously noted, in the preferred 
process a thin preformed skin is laminated to 

65 the outer surface of the microporous layer, or 

that outer surface is µirectly embossed with
out a skin (giving a product having a dull, 
suede-like appearance). Alternatively, the 
outer surface of the microp.orous layer may 
be finished in other ways before or after it is 70 
laminated to the fibrous material. Thus a 
thin skin (as of elastomeric polyurethane) 
may be applied by spraying or printing. The 
presence of this skin usually reduces the 
moisture vapor transmission somewhat; for 75 
instance a material finished in this way may 
have an MVT of about 70 after finishing, as 
compared to an MVT of about 200 
g/sq.m./hr. in the absence of the finish. 

In the most preferred constructions ac- 80 
cording to this invention the fiber:elastomer 
weight ratio is in the range of about 0.8: 1 to 
1.2: 1 such as about 1: 1. (The weight of 
elastomer includes not only the weight of the 
microporous layer, which constitutes well 85 
over 50% of the weight of elastomer, but also 
the weight of binder that may be present in 
the fibrous layer which binder preferably 
makes up less than 30% of the total weight of 
elastomer). In the laminated product, the 90 
specific gravity of the fibrous layer (including 
any binder therein), is preferably below 
about 0.3, such as 0.28, 0.25 or 0.2, and above 
0.1. This makes it possible to produce a shoe 
upper material whose lower layer is readily 95 
compressible in the shoe-making process 
(e.g. in lasting which involves significant 
bending of the shoe upper material at the toe 
portion, which bending compresses the 
fibrous underside of the shoe upper material) 100 
while also having sufficient cohesive strength 
to resist conventional shoe making forces 
without breaking. In such products the thick
ness of the microporous layer is, as previ
ously mentioned, in the range of about 20 to 105 
35 or 40 mils, and the thickness of the fibrous 
layer is at least about 20 mils such as about 
25, 30, 40 or 50 mils or more. Preferably the 
total amount of fibers is in the range of about 
2 or 3 to 6 ounces per square yard (such as 110 
may be provided by using a scrim weighing 
about 1 to 2 or 3 [e.g. 1 1/2] ounces per 
square yard, into which about 2 to 3 or more 
ounces per square yard of staple fiber have 
been punched) and the amount of added 115 
impregnant or binder, if any, is about 1/2 
ounce or less per square yard. The weight of 
elastomer supplied in the macro-reticulated 
web is preferably in the range of about 0.4 to 
0.8 ounce (more preferably about 0.6 ounce) 120 
per square yard. 

In the following Examples the fibrous 
sheet to which the microporous layer is 
laminated in accordance with the invention 
is a combination of a cellular elastomeric 125 
sheet (such as the microporous sheets previ
ously described) and a nonwoven fiber batt 
having fibers of said batt extending trans
versely into said elastomeric sheet. 

130 
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EXAMPLE 10 
In this Example a thin sheet of micropo

rous elastomeric polyurethane is combined 
with a nonwoven polyester staple fiber web 

5 by needle punching fibers of the web into the 
microporous sheet. The microporous sheet is 
like that used in Example 1 except that its 
thickness is about 15 mils (3/8 mm). The 
nonwoven fiber web is the same loose fluffy 

IO batt (weighing about 4 ounces per square 
yard) used as a starting material in Example 
9 and the needle-punching is effected in the 
manner generally described in Example 9 
except that the fibers are punched into and 

15 through a microporous sheet. During the 
''upstroke" each needle punches a crater into 
the "lower" face of the microporous sheet 
and thus tears the microporous material 
locally, forming a small resilient flap or flaps 

20 of the elastomeric polyurethane; the flap 
presses against the fiber(s) in the hole to hold 
them frictionally. Figures 29 and 30 show the 
appearance of the "lower" and "upper" faces 
(respectively) of a microporous sheet from 

25 which the fibers have been removed mechan
ically (by peeling the fibrous batt away from 
the microporous sheet thereby pulling the 
frictionally held needled fibers back out of 
their holes in the microporous sheet). Figures 

30 31, 31A, 32 show the needled fibers held in 
the holes. The needling is carried out to form 
about 300 to 350 more or less randomly 
positioned holes per square inch of the 
microporous sheet. 

35 The upper surface is laminated to a 
microporous sheet as described in the earlier 
examples. 

EXAMPLE 11 
40 Example IO is repeated except that· a 

woven scrim of polyester fiber is placed 
between the nonwoven batt and the micropo
rous sheet before needling, so that the 
resulting needled fibers are punched through 

45 the openings in the scrim and then into the 
microporous sheet and thus serve to hold the 
whole assemblage together. The scrim used 
in this Example is the same square-woven 
scrim described in Example 9. The presence 

50 of the scrim results in a laminate having a 
greater stability and a higher modulus at low 
elongations. 

EXAMPLE 12 
55 Examples IO and 11 are repeated, except 

that the microporous sheet to which the batt 
is needled is 30 mils thick and the number of 
needle punches is about 600---800 per square 
inch and the distribution of the needle holes 

60 is such that a criss cross overall pattern (of 
fibrous material) is apparent on the "lower" 
face of the microporous sheet with areas 
which are essentially fiber-free (or of much 
lower fiber density) readily visible, between 

65 the criss-crossing lines. 

In the needle-punc.hing of the microporous 
material the "upward" strokes of the needles 
may be such that they move to positions 
considerably above (e.g. 1/4 inch or more 
above) the ''upper" surface of the micropo- 70 
rous material, so that there is a considerable 
length of fiber. on the upper face; these 
lengths tend to form curls of fibers (Figure 
32) unless brusihed out. Alternatively the 
upward strokes may terminate a much 75 
shorter distance above that upper surface or 
all (or some of) those upward strokes may 
even terminate within the microporous mate-
rial so that the fibers (e.g. fiber loops) are 
retained within the material without being 80 
exposed at that upper surface. 

The number of needles punches per square 
inch will generally be well over 100 and is 
preferably over 200, such as about 300, about 
400, about 500 or even more. 85 

The needle punching may be effected so 
that only a relatively small amount of fibre is 
present on the ''upper" surface of the micro
porous material, e.g. about 0.2 to I (such as 
about 0.4 to 0.6) oz/yd2• 90 

The "upper" partly fibrous surface of the 
needle-punched microporous material (such 
as the materials of Examples 10-12) maybe 
treated in various ways prior to being lami-
nated to the microporous material. 95 

It may be treated to melt back the protrud-
ing surface fibres, thus forming fused nubs at 
the fibre ends; the presence of these nubs 
makes it more difficult to pull these fibres out 
through the microporous material and thus 100 
strengthens the physical bond between the 
fibrous batt and the microporous material. 
Such fibre-melting treatments may be ef
fected by flaming (or infra-red heating) 
without significantly affecting the micropo- l 05 
rous material. One may also subject the 
"upper" surface of the needle-punched mi
croporous material to influences which tend 
to fuse or soften the microporous material, 
such as infra-red heating or flaming of that 110 
surface with or without preliminary treat
ment of that surface with an agent which 
lowers the fusion temperature (e.g. a solvent 
such a: dimethyl formamide). The protruding 
fibres at the "upper" surface of the needle- 115 
punched microporous material may also be 
abraded ( as by sanding, to break the protrud-
ing loops of fibre) or brushed (to pull out 
such loops) thereby providing a nap having 
numerous free fibre ends; this nap may, if 120 
desired, be sheared in conventional manner, 
to a uniform nap length or thickness with or 
without preliminary or subsequent bonding 
(as described earlier) of the fibres to the 
microporous surface. 125 

Before or after (or during) the operation of 
needle-punching the batt to the microporous 
layer, the batt may be treated to increase its 
coherence as by applying a binding agent, 
e.g. up to about 40%, such as 5, 10, or 20% of 130 
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binding agent as an elastomeric latex (previ
ously described) or solution. 

The treated needle-punched microporous 
material may be used in various ways. For 

5 instance, it may be used as a lining for shoes. 
In the operation of the system described 

herein, very goods results have been obtained 
by using fibrous layers comprising fibres of 
polyethylene terephthalate. It will be under-

IO stood that other fibres such as nylon ( e.g. 
nylon 66), polyolefin (e.g. polypropylene), 
rayon, or polyacrylonitrile (e.g. Orlon) be 
employed. 

Also, while very good results have been 
15 obtained with macro-apertured webs of elas

tomeric polyurethane, it will be understood 
that other thermoplastic elastomers may be 
employed, such as the polymers of diolefins 
sold as Kraton (a butadiene-styrene copo-

20 lymer) and Solprene. Preferred thermoplas
tic elastomers set to a bond which is resistant 
to steam treatment; such treatment may be 
used in processing lasted shoe uppers. Their 
melting-sticking temperatures are preferably 

25 above IOO"C, more preferably above about 
I IO'C. Reactive elastomers which become 
cross-linked on heating during the processing 
of the laminate may also be used. 

The skin material preferably comprises 
30 elastomeric material, preferably a polyure

thane or a polyacrylate, and is preferably 
substantially free of solvent. Preferably, also, 
the outer, visible, portion of the skin is 
resistant to discoloration on exposure to air, 

35 light, or heat. Other components may also be 
present in the skin and these need not be 
elastomeric (see, for instance the uppermost 
layer in Figure 20A and note the ''top 
coating" materials employed in U.S. patent 

40 4,073,984). Excellent results are obtained 
with thermoplastic skins, including those 
whose melting-sticking temperatures are 
about the same as, or even higher than that 
of the microporous material and those whose 

45 melting-sticking temperatures are well below 
that of the microporous material and well 
below the temperature of the hot embossing 
roll. For instance, polyurethane materials, 
such as described in Example 4 above, may 

50 have melting-sticking temperatures of about 
l30'C. When the process involves bringing 
the skin-contacting surface of the micropo
rous material up to its melting-sticking tem
perature (as is the case in the preferred grain-

55 embossing process), or higher, the skin mate
rial may be a cross-linked non-thermoplastic 
polymer (or a polymer having a higher 
fusion temperature) since adhesion to the 
microporous material may then be obtained 

60 by fusion of the latter; accordingly the skin 
may comprise a layer of cross-linked poly
urethane or polyacrylate. As noted there may 
be a release agent in or on the skin: this may 
be a readily fusible material which may form 

65 a non-tacky liquid film (such as a wax) or a 

finely divided mate#al such as a flatting 
agent (e.g. a silica gel or silicate flatting agent 
of conventional type) that reduces the tacki
ness and adhesion of the heat-softened mate
rial. Of course the hot rolls may be coated 70 
with a non-adhering type of polymer such as 
a tetrafluoroethylene polymer (e.g. Teflon). 

WHAT WE CLAIM IS:-
1. A process for making artificial leather. 75 

which comprises: 
( a) providing a supply of a continuous web 

of fibrous material and a separate supply of a 
continuous sheet of microporous elastomeric 
polyurethane and a separate supply of a 80 
macro-apertured web of a fusible elastomeric 
polymer the said microporous elastomeric 
polyurethane having a higher melting point 
than the fusible polymer of the macro
apertured web such as to remain in a 85 
microporous condition at the fusion temper
ature of the said macro-apertured web; 

(b) continuously pulling the said webs and 
sheet lengthwise under tension from the said 
supplies to an assembling zone; 90 

(c) continuously pre-heating the said 
fibrous web during its passage to the said 
assembling zone; 

(d) continuously bringing the said macro
apertured web into contact with the said pre- 95 
heated fibrous web and transferring heat 
from and through the said fibrous web to the 
said macro-apertued web to raise the said 
macro-apertured web to its fusion tempera-
ture; 100 

( e) bringing the said microporous sheet 
into contact with the said macro-apertured 
web before the said macro-apertured web 
attained its fusion temperature and before 
the said macro-apertured web attains its 105 
network breakdown temperature whereby 
the said macro-apertured web adheres to the 
said microporous sheet without substantial 
network breakdown; 

(f) passing the resulting assemblage of 110 
webs and sheet lengthwise through a nip 
between two rotating rolls, the said rolls 
exerting high pressure to compress the said 
microporous sheet and cause the said fusible 
elastomeric polymer to flow around fibres of 115 
the said fibrous web to encase and bond the 
said fibres while leaving unbonded breatha-
ble areas corresponding to the macro-aper
tures of the said web; and 

(g) cooling the resulting assemblage to set 120 
the said fusible polymer in solid condition. 

2. A process as claimed in Claim 1, in 
which the said fibrous web comprises needle
punched staple fibres. 

3. A process as claimed in Claim I or 125 
Claim 2 in which the said macro-apertured 
web is a stretchable web having a thickness 
of about 3 to 5 mils, and weighs about 0.5 to 
0.08 oz/yd2• 

4. A_process as claimed in Claim I, 2 or 130 
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3, in which the said tension on the said 
macro-apertured web is maintained suffici
ently low that the said web stretches less than 
10% in passing from its supply to the said nip. 

5 5. A process as claimed in Claim I, 2, 3 
or 4, in which the said fibrous web comprises 
an elastomeric binder in amount of about 2 
to 40%, based on the total weight of the said 
fibrous web. 

10 6. A process as claimed in Claim I, 2, 3, 4 
or 5, in which the said two rolls comprise a 
metal roll having a hot surface and an 
elastomer surfaced backup roll. 

7. A process as claimed in any one of 
15 Claims I to 6, in which prior to cooling the 

resulting assemblage, the said assemblage is 
passed continuously lengthwise onto a rotat
ing roll having a hot surface for providing a 
finish on the said microporous sheet, and is 

20 continuously removed lengthwise from the 
said hot roll. 

8. A process as claimed in Claim 7, in 
which the said assemblage is maintained in a 
relaxation step under substantial absence of 

25 tension and in lengthwise arcuate form with 
its hot-finished surface convex at an elevated 
temperature such as to cause lengthwise 
relaxation of the microporous material 
thereby causing the said fibrous web lami-

30 nated thereto to undergo lengthwise contrac
tion. 

9. A process as claimed in Claim 7 or 
Claim 8, in which the said hot surface has a 
temperature which is within about 15°C of 

35 the melting-sticking temperature of the said 
microporous material. 

10. A process as claimed in Claim 7, 8 or 
9, in which the said assemblage travels in 
contact with the said hot surface of the said 

40 rotating roll for a residence time of more 
than 1/2 second while the said assemblage is 
in arcuate form with its fibrous surface 
convex, and the said assemblage then, di
rectly after its removal from the said hot 

45 surface of the said rotating roll, travels 
continuously in an arcuate form as set forth 
in Claim 8. 

11. A process as claimed in Claim 7, 8, 9 
or 10, in which the said hot surface is an 

50 embossing surface having ridges penetrating 
into the said microporous material. 

12. A process as claimed in any one of 
Claims 7 to 11, in which the said micropo
rous material is directly in contact with the 

55 said hot surface. 
15. A process as claimed in any one of 

Claims 8 to 12, in which the said micropo
rous sheet is about 10 to 50 mils thick and the 
said fibrous web has a thickness of about 20 

60 to 50 mils during the said relaxation step, the 
overall thickness of the laminate during the 
said relaxation step being about 35 to 80 
mils. 

14. A process as claimed in any one of 
65 Claims 7 to 13, in which the fibre to 

elastomer weight ratip in the said assemblage 
is about 0.8: 1 to 1.2: 1. 

15. A process as claimed in any one of 
Claims 1 · to 14, in which a grain pattern is 
imparted to the microporous polyurethane 70 
sheet by passing the said sheet material 
continuously to the nip between a roll having 
a hot grain-embossing surface having hot 
grain-embossing projections and another 
roll, compressing the said sheet in the said 75 
nip and thereby forcing the said projections 
into the said sheet, passing the said sheet 
material out of the said nip and maintaining 
the said sheet material on the said grain 
embossing surface to transfer heat from the 80 
said projections into the said sheet while the 
said sheet is substantially uncompressed, and 
then continuously removing the said sheet 
material from the said hot roll. 

16. A process as claimed in any one of 85 
Claims 7 to 15, in which the said hot surface 
is afforded by the surface of the one of the 
two rotating rolls to which the microporous 
sheet is juxtaposed. 

17. A process as claimed in any one of 90 
Claims 7 to 16, in which when the said 
assemblage is on the said hot roll there is a 
thin elastomeric skin between the said micro
porous material and the said hot surface of 
the said roll. 95 

18. A process as claimed in Claim 17, in 
which the said thin elastomeric skin has a 
thickness of less than about 15 mils. 

19. A process as claimed in any one of 
Claims 15 to 18, in which the residence time 100 
of the said sheet material in the said nip is 
less than about 0.1 second and its residence 
time on the said hot surface while substan
tially uncompressed is at least about 1/2 
second. 105 

20. A process as claimed in any one of 
Claims 15 to 19, in which the said micropo
rous polyurethane has a melting-sticking 
temperature of at least about l30'C. 

21. A process as claimed in any one of 110 
Claims 15 to 20, in which the said melting
sticking temperature is about 155-185"C. 

22. A process as claimed in any one of 
Claims 15 to 22, in which the said residence 
time in the said hot nip is so short that the 115 
said microporous sheet recovers to substan
tially its original thickness in the said proc-
ess. 

23. A process as claimed in any one of 
Claims l to 22, in which a surface showing a 120 
depth of surface colour is imparted to the 
microporous sheet which comprises continu
ously supplying a transparent coloured skin 
having an elastomeric layer onto a hot roll, 
continuously supplying a web having a 125 
coloured microporous elastomeric surface 
layer into contact with the said coloured skin, 
and while the said skin is on the said roll, 
fusing the said elastomeric layer to the said 
microporous elastomeric sheet to form a 130 
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product in which the colour of the said 
microporous zone is visible through the said 
coloured skin. 

24. A process as claimed in Claim 23, in 
S which the said skin is supported on a carrier 

sheet in its passage to and on the said hot roll 
and the heat to effect the said fusion is 
supplied from the said roll through the said 
carrier sheet. 

10 2S. A process as claimed in Claim 24, 
and including the steps of making the said 
skin by gravure coating a plurality of differ
ent shades of material successively onto the 
said carrier sheet, the said different shades of 

IS material being differently distributed on the 
same overall area of the said carrier sheet to 
form a mottled pattern. 

26. A process as claimed in any one of 
Claims 1 to 2S, in which the fibrous web 

20 supplied before the process commences is a 
ligated web and has a specific gravity below 
about 0.1S and in which the continuous sheet 
of microporous elastomeric polyurethane 
supplied before the process commences has a 

2S specific gravity above 0.2, and in which the 
process is such as to compact the said web to 
raise its specific gravity to above about 0.2. 

27. A process as claimed in Claim 26, in 
which the said fibrous web comprises heat-

30 settable fibres, and at least one of the said 
rolls has a hot surface maintained at temper
ature at which heat-setting of the said heat
settable fibres occurs. 

28. A process as claimed in Claim 26 or 
3S Claim 27, in which the said fibrous web is 

passed through a web-preheating zone under 
tension before passing through the said nip. 

29. A process as claimed in Claim 27 or 
Claim 28, in which the said heat-settable 

40 fibres comprise polyethylene terephthalate 
staple fibres and the said hot surface is 
maintained at a temperature of at least about 
l70°C but below the fusing temperature of 
the said heat-settable fibres. 

45 30. A process as claimed in Claim 26, 27, 
28 or 29, in which the said ligated fibrous 
web comprises needle-punched staple fibres 
and comprises about 0.05 to 0.1 gram of 
staple fibres per cubic centimetre. 

50 31. A process as claimed in any one of 
Claims I to 30, for making artificial leather 
which includes: 

(a) placing a thin preformed skin on the 
outer surface of the said microporous poly-

S5 urethane, the said skin having a surface, in 
contact with the said microporous outer 
surface, which is heat fusible to the said outer 
surface; 

(b) passing the said assemblage continu-
60 ously lengthwise onto a rotating embossing 

roll having a hot grain-embossing surface in 
contact with the said skin at a temperature 
above the temperature at which the said skin 
fuses to the said outer surface; and 

65 (c) continuously removing the said assem-

blage lengthwise frQm the said embossing 
roll. 

32. A process as claimed in Claim 31, in 
which the said grain-embossing surface is 
afforded by the surface of the one of the two 70 
rotating rolls to which the microporous sheet 
is juxtaposed. 

33. A process as claimed in Claim 30, 31 
or 32, in which the said skin is heat-adhered 
to the said outer surface of the said micropo-. 7 5 
rous polyurethane sheet prior to the said 
embossing step (b). 

34. A process as claimed in any one of 
Claims 30 to 33, including the steps of 
providing a supply of a continuous support- 80 
ing film carrying the said skin, continuously 
drawing off the said skin-carrying film from 
the said supply onto the surface of a rotating 
roll having a hot surface in contact with the 
said supporting film at a temperature above 8S 
the said skin-outer surface fusion tempera
ture and maintaining the said outer surface 
of the said microporous polyurethane in 
contact with the said skin on the said film
contacted roll so as to adhere the said skin to 90 
the said outer microporous surface, and 
thereafter stripping the said film from the 
said assemblage prior to the said embossing 
step (b). 

3S. A process as claimed in Claim 34, in 9S 
which the said film is of polyethylene tere
phthalate. 

36. A process as claimed in any one of 
Claims 30 to 35, in which the said fusible 
surface of the said skin is of elastomeric 100 
polyurethane having a lower melting point 
than the polyurethane of the said outer 
microporous surface. 

37. A process as claimed in any one of 
Claims 30 to 36, in which the face of the said 105 
skin which is in contact with the said 
embossing surface carries a release agent. 

38. A process as claimed in any one of 
Claims 30 to 37, in which in the said 
embossing step (b) the said assemblage llO 
passes through the nip between the said 
embossing roll and an elastomer surfaced roll 
biased toward the said embossing roll, the 
conditions being such that at the said nip the 
said microporous polyurethane is com- 115 
pressed and the said elastomer roll surface is 
deformed, the said microporous polyure
thane then expands to substantially its origi-
nal thickness on leaving the said nip and the 
said assemblage, with the said skin, then 120 
remains in contact with the said embossing 
roll for a period of at least about 1/2 second, 
the residence time in the· said nip being less 
than about 0.1 second. 

39. A process as claimed in Claim 38, in 125 
which the said hot grain-embossing surface is 
at a temperature within about 15'C of the 
melting-sticking temperature of the said mi
croporous material. 

40. A process as claimed in any one of 130 
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Claims 30 to 39, in which the weight ratio of 
fibrous material to elastomer in the said 
assemblage is about 0.8: 1 to 1.2: 1 and the 
thickness of the said assemblage is about 20 

5 to 80 mils. 
41. A process as claimed in any one of 

Claims 33 to 40, in which the said skin 
comprises a plurality of layers including a 
layer adjacent to the said film and carrying a 

10 release agent to reduce adhesion to the said 
embossing surface and another layer, further 
from the said film than the said first men
tioned layer, of elastomeric polyurethane. 

42. A process for making an artificial 
15 leather substantially as specifically described 

herein with reference to the examples. 
43. An artificial leather whenever made 

by a process as claimed in any one of Claims 
1 to 42. 

20 44. A highly air-permeable grain-em-
bossed artificial leather having a dull grained 
surface comprising a fibrous non-woven ma
terial and a microporous elastomeric layer 
laminated thereto by fused elastomeric mate-

25 rial bonded by the process claimed in any 
one of Claims 1 to 6 to the said microporous 
layer in a discontinuous or open pattern and 
embedding adjacent surface portions of 
fibres of the said non-woven layer, the said 

30 microporous layer being produced by coagu
lation of a solution of elastomer followed by 
mechanical removal of coagulated surface 
material to expose the inner structure of the 
coagulated microporous material and 

35 thereby provide an open surface having 
exposed microscopic open cells, the said 
microporous material being embossed by 
contact with a hot grain-embossing surface at 
a temperature within 15"C of the melting-

40 sticking temperature of the said microporous 
material, the said embossing being effected 
to an extent sufficient to impart a visible 
grain pattern but insufficient to close the said 
exposed open cells. 

45 45. An artificial leather as claimed in 
Claim 44 showing a depth of surface colour 
which comprises a base sheet having a 
coloured microporous surface zone heat
laminated to a preformed coloured transpar-

50 ent substantially continuous skin, the colour 
of the said microporous zone being visible 
through the said skin. 

46. An artificial leather as claimed in 
Claim 45, in which the said microporous 

55 zone is coloured brown or black. 
47. An artificial leather as claimed in 

Claim 45 or Claim 46, in which the said skin 
is less than 20 mils thick. 

48. An artificial leather as claimed in 
60 Claim 45, 46 or 47, in which the microporous 

zone is of pigmented elastomeric polyure
thane and the said skin comprises a layer of 
pigmented elastomer fused to the said micro-
porous zone. . 

65 49. An artificial leather as claimed in any 

one of Claims 45 . to 48, in which the 
polyurethane of the said microporous zone is 
thermoplastic and has a fusing temperature 
above that of the polyurethane of the said 
skin. 70 

50. An artificial leather as claimed in any 
one of Claims 45 to 49, in which the said skin 
comprises at least two layers including an 
outer layer which is harder than the said 
elastomer layer. 75 

51. An artificial leather as claimed in any 
one of Claims 44 to 50, in which the fibrous 
non-woven material comprises a batt of non
woven fibrous material needle punched to a 
microporous elastomeric polyurethane sheet 80 
having a thickness of about 10 to 40 mils and 
a specific gravity of about 0.2 to 0.6 so that 
fibres of the said batt extend transversely 
from one face of the said sheet into the said 
microporous sheet. 85 

52. An artificial leather as claimed in 
Claim 51, in which the said needle punched 
fibres extend through the said microporous 
sheet onto the opposite face thereof, the 
amount of fibres being above about 2 ounces 90 
per square yard on the said one face and less 
than about 1 ounce per square yard on the 
said opposite face. 

53. An artificial leather substantially as 
specifically described herein with reference 95 
to the Examples and the accompanying 
drawings. 
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[Objective] To develop uppers material for shoes 

indispensable to manufacturing methods that increase 

the economic efficiency of production by reducing the 40· 

quantity of uppers materials for shoes as much as 

possible thus simplifying the stitching process. 

[Configuration) The configuration is one sheet of cloth 

wherein, as uppers material for shoes, all the outlines of 

the main uppers for the shoe of one foot are continuous 

and the interiors thereof are woven using Jacquard 

weave in a variety of weave structures and/or patterns 

for each location. It is configured with yarn count of 

250 per inch or greater and each pattern element is 

25cm2 to 80cm2
• 

[start of original P2] 

What is claimed is: 

1. Uppers material for shoes configured of one sheet of cloth wherein all the outlines 

of the main uppers materials for the shoe of one foot are continuous and the interiors therein are 

woven in a variety of weave structures and/or patterns. 

2. The uppers material for shoes according to claim 1 wherein said weave structure 

is Jacquard weave. 

3. The uppers material for shoes according to claim l or claim 2 wherein the yarn 

count of said weave strncture is 250 per inch and one pattern is 25cni2 to 80cm2 

BACKGROUND OF THE INVENTION 

[0001] 

2 
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[Field of the Invention] The present invention relates to uppers material for shoes and more 

particularly that for sport shoes. In particular, the shoe uppers material of the present invention 

is uppers material comprising one sheet of woven fabric. 

[0002] 

[Description of the Related Art] The uppers material used in spmt shoes and the like is 

configured of several types of parts. For example, when using woven fabric and/or knitted fabric 

as uppers materials for shoes, as shown in Figure 2, the material is made into many parts, such as 

the tip part A, upper surface part B, edge part C, side surface parts D, E, and F, ankle edge part G, 

heel parts H and I, and the material and shape of each is selected according to the function of that 

location. Parts of many types are provided, such as woven fabrics and/or knitted fabrics of 

various surface structure and design (A, B, I), natural leather or manmade leather (C, E, G), and 

plastic (D, F, H). A sheet of shoe uppers material is formed by attaching each part with adhesive 

or by sewing/stitching, with the parts stitched together 3-dimensionally in specified locations. 

[0003] A configuration that assembles uppers material as parts, enabling parts to be designated 

on a surface according to the mobility or protection required at each site on the foot, meets the 

demand for emphasis on functionality and the requirement for ever smaller material parts. 

[0004] 

[Problem the Invention Seeks to Solve] As mentioned above, with the conventional shoe 

manufacturing methods based on parts, a variety of materials come to be assembled into the shoe 

for one foot. To do this, there is the difficulty of procuring each material and losses of each 

material are large, with the loss having to be borne by the shoe factory. In addition, because the 

stmcture is complicated, effort is required for cutting and stitching together and skill-training is 

required. The actual labor cost, domestically, for cutting and sewing/stitching work has 

increased by 10 to 100% or more. The trend toward a "parts approach" results in an increase in 

the component of specialized fabrication work and a steep rise in personnel cost, coupled with 

the fact that domestic sewing/stitching factories are unprofitable. Thus shoe manufacturing that 

involves a large number of individual parts has become difficult in practice. Further, in respect 

to economies of manufacturing, because a process where each part of a shoe is designed and cut 

and a process where these parts of complicated shapes are stitched together accurately and with 

unifonn elasticity are involved, for mass production, there were the issues that high-level 
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techniques were required and simplificationireduction of the number of process steps was 

difficult. 

[0005] 

[Means of solving the problem] The present invention solves these problems. It develops 

material for shoes indispensable io manufacturing methods that increase economic efficiency of 

production by reducing the quantity of shoe uppers materials as much as possible, thus enabling 

smooth provision of materials and reducing labor cost through simplification of the 

sewing/stitching process. The present invention, by setting up the conventional parts as a single 

sheet of main uppers materials as much as possible, reduces the number of parts and the number 

of sewing/stitching operations, thus improving overall efficiency. To sum up, uppers material is 

provided which, on a single sheet of Jacquard weave cloth, forms an integration of almost all the 

uppers material for a shoe. The present invention is uppers material configured of one sheet of 

cloth wherein all the outlines of the main uppers materials for the shoe of one foot are continuous 

and the interiors therein are woven in a variety of weave structures, designs and/or patterns. 

The weave structure is Jacquard weave, the yam count of the weave structure is 250 per inch or 

greater, and one pattern element is 25cm2 to 80cni2. This configuration can handle the 

strengthening of shoes and the demands of design quite adequately. 

[0006] Furthermore, the present invention forms the uppers material on one sheet of Jacquard 

weave cloth, and on top of them other elements can be sewn on, water-proofing material can be 

applied, decorative elements can be sewn on, and of course water-proofing can be done as a 

secondary production step. 

[0007] 

[Embodiments] Figure 1 shows an embodiment of uppers material for shoes according to the 

present invention. The uppers material for shoes is configured of one sheet of cloth wherein, the 

main uppers material 2 for the shoe of one foot are woven on elongated foundation cloth 1, all 

the outlines thereof are connected, and within those outlines at each appropriate location 21 

through 26 are many kinds of weave structures, designs and patterns. The weave structure is a 

comparatively heavy Jacquard weave, the weave structure being changed for each part 

corresponding to each location on the shoe or being woven in a pattern that changes the 

designipattem. On foundation cloth 1, all of the main uppers material 2 for the shoe of one foot 

are woven, and continuous thereto middle sheet 3 and, and separated a little therefrom, shoe 
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tongue flap shaped cover 4, are woven in. Middle sheet 3 is a sole-shape divided in half, roughly 

diagonally, formed continuous vvith the edge of the outline of main uppers material 2, to the right 

and left thereof. Middle sheet 3, formed divided, will become the shape of the sole by being 3-

dimensionaHy folded in and stitched together when main uppers material 2 is formed 3-

dimensionaHy on the shoe mold. Also, the shoe tongue flap shaped cover 4 is sown in on the 

inside of main uppers material 2. In this embodiment, main uppers material 2, middle sheet 3, 

and tongue flap shaped cover 4 are positioned appropriately on elongated foundation cloth 1, 

forming an elongated weaving with a continuous pattern. Main uppers material 2, middle sheet 3, 

and tongue flap shaped cover 4 are cut along the outline line of each 20 and 40, to form t\lvo parts. 

The above-mentioned main uppers material 2 is configured of a weave structure with a yarn 

count of 250 per inch or more, one pattern element being from 25cni2 to 80cm2 in size. Because 

this yam count meets the strength demanded of sports shoes, it is in the preferred range, and 

making one pattern element about 25cm2 to 80cm2 in size is desirable, not only in terms of 

design, but also to maintain flexibility and strength. 

[start of original P 3] 

[0008] .For weaving yarn, material is selected that is outstanding in terms of wear resistance, 

weather resistance, elasticity, and flexibility. By "punch-out" cutting of main uppers 2, middle 

sheet 3, and tongue tlap shaped cover 4, parts are made in the least number possible. 

[0009] Figure 3 shows the main uppers 2 after cutting. Overall they make one sheet of woven 

fabric and each pattern element l O th.rough 18 therein is formed of a different weave structure 

and/or different pattern. For each shoe location, the appropriate weave structure is used. For 

example, toe cap tip 10 is formed of a weave structure of high yarn count and density, and upper 

smface 11 is formed of a weave structure with high breath.ability. Furthermore, by using a 

weaving yarn materials such as those with nylon fiber blended in and cutting the outline lines by 

themial cutting, the cut edges melt and ·will not fray. 

[0010] The main uppers 2, configured in this way, become 3-dimensional shoe uppers by 

stitching together the parts for joining by stitching 19 at the rear-most part of those main uppers. 

[0011] When the elongated foundation cloth 1 of Figure 2 is fully woven, the shoe uppers parts 

can be procured as just main uppers 2, middle sheet 3, and tongue t1ap shaped cover 4, and he 
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work of stitching together the parts can be greatly simplified. The thickness of the main uppers 2 

can be as appropriate, but in this embodiment, the rough average is 2mm. 

[0012] 1n this connection, the shape of main uppers 2 enables various types ofcomputer

generated designs and patterns to be used, and by designating patterns or other software to 

weaving machines, this can be applied both to small lot production and to mass production. 

[0013] 

[Effects of the Invention] The uppers material for shoes according to the present invention, 

which is the above configuration, is advantageous in tenns of material procurement, enables 

simplification of manufacturing processes, and wiH lead to a main transformation of shoe 

manufacturing methods. In addition it has the following unique technical effects. 

[0014] (1) It is desirable to make shoes that are matched to the individuality of each shoe 

wearer's foot, but with the movement toward mass production and standardization of each part, it 

becomes difficult to make shoes matched to that individuality. However, with Jacquard weave 

cloth, if pattern, size, characteristics of the upper part of the foot, and the like are inputted to a 

computer connected to a weaving machine, from the stage of material [selection] shoes can be 

made that are matched to the wearer. 

(2) Because the shoes are made with the main uppers as one sheet, the conventional work of 

stitching together numerous parts can be abbreviated and the production process can be greatly 

shortened. As a result, large numbers of skilled technicians are no longer needed and 

streamlining can be done. Moreover, production times can be shortened and production cost can 

be reduced. 

(3) Because the shoes are made with one sheet of main uppers, they can be lightened. 

( 4) Because the setting for yam count, the size setting of each pattern element, and the 

arrangement and shape of each pattern element enable any desired pattern to be made, designs 

can deal precisely with the strength and flexibility demanded at each location. 

(5) Because the number of stitching sites is greatly reduced, water resistance will be very 

improved compared to conventional products. Also, because the load applied to the shoe surface 

can be distributed, shoes will be subject to less breakage. 

[0015] In this way the uppers material for shoes according to the present invention will greatly 

change the manufacturing method for fabric-made sports shoes. This is a very useful and 

outstanding invention that not only enables the easy forming of popular designs, patterns and the 
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like, but also achieves outstanding economic efficiency in manufacturing through easy 

stylization of materials, simplification of manufacturing processes, shortening of production time, 

etc., and contributes to the reduction of manufacturing cost. 

[Brief Description of the Drawings] 

Figure 1 is a plane view of one embodiment of the uppers material for shoes according to 

the present invention and shows an elongated foundation cloth in the state where the uppers are 

woven thereon; 

Figure 2 is a plane view of conventional parts-type uppers material for shoes prior to 

being stitched together; and 

Figure 3 is a plane view of another embodiment ofuppers material for shoes according to 

the present invention in the state where the main uppers have been cut out 

[Explanation of Key Numbers] 

1 Elongated foundation cloth 

2 Main uppers 

3 Middle sheet 

4 

10 through 18 

19 

21 through 26 

20 and 40 

Tongue flap shaped cover 

Pattern elements 

Parts for joining by stitching 

Locations inside outlines of main uppers 

Outline lines 
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HEAT EMBOSSED SHOES 

Background of the Invention 

The process of shoe manufacturing is generally very 

labor intensive and the most expensive component of the 

5 manufacturing process today is labor. For a particular 

shoe style, after the pattern is made for all sizes and 

the production schedule of manufacturing steps is 

determined, the labor-intensive assembly process occurs. 

The assembly process for a shoe having its specific 

10 design and number of pieces begins with the process of 

cutting the upper material. With a more complicated shoe 

pattern or with more pieces in the shoe design, more 

elaborate cutting procedures must be designed to minimize 

waste of materials. 

15 In a typical shoe manufacturing process, after the 

upper pieces are cut, they are prepared for stitching in 

the fitting process. The upper pieces are first marked 

for stitching. The edges of the pieces that are to be 

joined to other pieces must be reduced in thickness in 

20 the skiving process in which a machine cuts a bevel on 

the edge of the material on the flesh side, or underside 

of each piece. Some or all of the upper parts, 

particularly thick leather uppers, may also need to be 

reduced in thickness or made more even in thickness by a 

25 "splitting" machine. Each of these steps requires 

handling of the individual upper pieces and skilled 

manipulation to achieve the desired change in the upper. 

After the upper pieces are prepared by skiving and 

splitting, in a typical process, the interlining is 

30 cemented to the upper in the doubling process to add 

thickness and to improve the comfort and smoothness of 

the interior of the shoe. This requ~res careful 
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alignment of the interlining and the upper. To further 

improve the comfort and to add strength, the insides of 

the seams are often "rubbed" to reduce their bulk and 

then reinforced with fabric tape that is adhesive coated. 

5 Similar fabric tape is also often applied to the edges of 

the uppers that are around the top of the shoe opening. 

Each of these top edges as well as other visible edges 

may also have cement applied to them prior to folding 

them into a narrow fold and heat-cementing or stitching 

10 the fold in place to provide a neat appearance to the 

edge. 

15 

If the shoe has eyelets, these are applied by a 

machine that punches, spaces, and aligns the holes and 

sets the eyelets in the appropriate place. The eyelets 

then are laced by a machine with thread so that the 

piece(s) are held in the correct position in the 

subsequent steps. 

The upper pieces are stitched together after or 

during the fitting process depending on the manufacturing 

20 steps for the particular shoe. The stitching process may 

be by machine or by hand and may include reinforcement 

stitching at the front corners in laced shoes and 

decorative stitching. 

In the final segment of the traditional shoe 

25 manufacturing process, the uppers are then shaped over a 

last (a shoe form shaped like a foot). A variety of 

lasting techniques may be used to assemble the upper and 

interlining over the last and to fasten them to the 

insole. In this process the heel, toe and side portions 

30 of the shoe upper are pulled into place around the. last 

so that they are in the desired shape of the final shoe 

product. The shoe upper may then remain in.that pulled 

position for several days to set the shape. 
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Alternatively, the position of the upper may be set by a 

heat setting process. The bottoms of the shoes are added 

in the "bottoming" process by cementing, molding or 

sewing. Laces are then added and the product is boxed 

5 and warehoused. 

Summary of the Invention 

Provided with the present invention is a component 

of a shoe comprising a multi-layered material embossed in 

a manner which serves several functions, including but 

10 not limited to closing or sealing of edges, incorporation 

of functional design or pattern lines to facilitate 

flexing for contouring to maintain shape, and for strain 

management. The embossing seals the layers of the 

material together at the edge and reduces the thickness 

15 of the material in the embossed regions. One layer of 

the multi-layered material is a breathable porous foam 

which, when subjected to heat, or other forms of fusing 

energy, becomes viscous to a point that an internal 

bonding of the foam cell matrix is accomplished. 

20 The shoe component is any one of a number of 

different elements of the shoe. Possible components 

include an entire one-piece upper or overlay portions. 

The shoe component may have embossing away from the edges 

of the material, such as embossing to facilitate design 

25 or pattern. Such embossing serves to control shape and 

texture of the shoe component, and may additionally serve 

to provide specific strain performance factors in end use 

application. 

Also provided in the present invention is a ~ethod 

30 of fastening together portions of a shoe. The method 

involves aligning the shoe portions and ins~rting a 

thermoplastic connector through the material of the shoe 
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portions. The thermoplastic connector is then subjected 

to sufficient energy to soften the thermoplastic 

connector. The shape of the connector is then deformed 

such that when it hardens its new shape restricts the 

5 shoe portions from separating from one another. 

The first thermoplastic connector may be inserted 

through a second thermoplastic member as well as the 

aligned portions of the shoe. The connector may be 

subjected to a h~gh frequency electromagnetic field of 

10 sufficient energy to melt the two pieces of the connector 

to the point that they adhere to one another, thus 

securing the shoe portions together. 

15 

20 

25 

Brief Description of the Drawings 

Figure 1 is a sectional perspective view of the 

layered upper material prior to heat embossing. 

Figure 2 is a sectional perspective view of the 

layered upper material after heat embossing. 

Figure 3 is a plan view of a first embodiment of an 

embossed pattern for an upper. 

Figure 4 is a plan view of a second embodiment of an 

embossed pattern for an upper showing one side of the 

upper. 

Figure 5 is a plan view of a third embodiment of an 

embossed pattern for an upper. 

Figure 6 is a plan view of a fourth embodiment of an 

embossed pattern for an upper. 

Figure 7 is a plan view of a fifth embodiment of an 

embossed pattern for an upper. 

Figure 8 is a perspective drawing of a shoe made•, 

30 from the first embodiment of the upper. 

Figure 9 is a schematic drawing of pla9ement of 

uppers in a multiple-upper cutting pattern. 
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Figure 10 is an elevational view of an embossing 

mold as used in the process of the invention. 

Figure 11 is a partial sectional side view of the 

upper material on the bottom mold plate prior to 

embossing. 

Figure 12 is a partial sectional side view of the 

upper material on the bottom mold plate after embossing. 
Figure 13 is a perspective view of a mold used 

according to the process of the invention. 

10 Figure 14 is a side view of a shoe having a quarter 

overlay secured by a thermoplastic rivet. 

Figure 15 is a side view of the thermoplastic rivet 

of Figure 14. 

Figure 16 is a plan view of a one-piece upper used 

15 in the shoe of Figure 14. 

Figure 17 is a side view of a shoe having a quarter 

overlay, a forefoot stabilizer, and a tougue secured by 

thermoplastic rivets. 

Figure 18A is a plan view of the one-piece upper 

20 used in the shoe of Figure 17. 

25 

30 

Figure 18B is a cross section of Figure 18A. 

Figure 19A is a plan view of two quarter overlays of 

a thermal plastic urethane material. 

Figure 19B is a cross section of Figure 19A. 

Figure 20A is a plan view of a forefoot stabilizer 

of a thermal plastic urethane material. 

Figure 20B is a cross section of Figure 20A. 

Figure 21A is a plan view of two quarter overlays 

of a heat embossed foam/fabric material. 

Figure 21B is a cross section of Figure 21A. 

Figure 22A is a plan view of a forefoot stabilizer 

of a heat embossed foam/fabric material. 
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Figure 23A is a perspective view of a thermoplastic 

fastener. 

Figure 23B is a side view of an unfolded 

thermoplastic fastener. 

5 Figure 23C is a rear view of a shoe upper partially 

fastened at the heel by a thermoplastic fastener. 

Figure 24 is a side view of a casual shoe embodying 

the present invention. 

Figure 25 is a plan view of a main upper portion 

10 used to form the shoe of Figure 24. 

15 

Figure 26 is a plan view of a quarter overlay in the 

shoe of Figure 24. 

Figure 27 is a cross sectional view of the overlay 

of Figure 26 taken along line 27-27. 

Figure 28 is an alternative quarter overlay. 

Figure 29 is a side view of a shoe using the upper 

of Figure 28. 

Detailed Description of the Preferred Embodiments 

The present invention comprises a method for making 

20 shoes and shoe components and the shoes and shoe 

components made by this process. 

Most types of shoes may be made with the method of 

the invention. Thus, flat heeled shoes, high-heeled 

shoes, and shoes with buckles, straps connected to both 

25 sides of the shoe and extending across the top of the 

foot, lacing, velcro attachment straps or other fasteners 

may be made with the process of the invention. 

Additional decorations or cut outs may also be added to 

the basic show pattern. 

30 As shown in Figures 1 and 2, the upper 10 is 

preferably comprised of a plurality of layefS and most 

preferably of three layers. Additional layers may be 
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added for durability or strength. A process known as a 

combining process which is well known in the footwear 

manufacturing field, may be used to make a layer of 

fabric adhere to each side of a foam core 12 layer. In 

5 the preferred embodiment, the layers are held together by 

neoprene cement. The bottom sheet (~ining) is placed in 

a mold and coated with cement and then the foam layer is 

placed on the lining. Finally, another layer of cement 

is applied and the fluid layer is added. The mold is 

10 then closed to press the layers together. Other methods 

of layer formation may be used. 

In a preferred embodiment, the layers are held 

together by adhesive systems of a thermo-set 

(cross-linked) nature. However, adhesives in the 

15 thermoplastic family may also be used providing they 

exhibit melting properties in excess of the process 

temperatures associated with the other components of the 

material. Alternatively, flame lamination techniques can 

be used which eliminate the need for adhesives 

20 altogether. 

A preferred core material 12 is a foam product of 

the polyurethane family of an ether origin (i.e. 

polypropylene glycol), which is treated with a 

diisocyanate in the presence of water and catalyst 

25 agents. Density of preferred foams run 1.5 - 4.0 

lbs/ft but foams of higher and lower density have 

application in some end use catagories. Many foam core 

materials originate from variations inside of the 

polyurethane family. Others util.izing polymer backbones 

30 which fall outside the polyurethane group can also.be', 

used as core materials. 

In one preferred embodiment, the outer.layer is a 

warp knit fabric classified as "tricot." The term refers 
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to a fairly wide range of finished goods, some of which 

are acceptable in a shoe molding process, and some which 

are not. In particular, two bar knits such as full 

tricots and warp lockknit have shown particularly good 

5 characteristics with regard to the molding process as 

well as end use. 

In another preferred embodiment, the outer layer is 

a weft knit fabric of jersey, rib, or purl designation. 

Variations of th~ jersey designation show particularly 

10 good properties due to their dimensional equality in 

elasticity. Many other variations of weft knitted fabric 

have also shown good success in the process and end use. 

In still another preferred embodiment, the outer 

layer is of the woven classification. In utilizing woven 

15 structure fabrics in the fabrication process, success is 

more dependent upon yarn schemes than in knit fabrics. 

While a characteristic of knitted structures is fabric 

stretch or elasticity, wovens possess lower stretch 

values due to the somewhat linear relationship between 

20 fabric and yarn width/length. Therefore, in utilizing 

woven materials in the process, it is necessary to focus 

on yarn elasticity properties. Methods of incorporating 

elasticity in yarns are well known and may include 

texturing or using bi-component or bi-constituent yarn or 

25 fiber. 

A different preferred embodiment uses an outer layer 

made of a product of the leather designation. Such 

leathers may be derived from cow, steer, bull, water 

buffalo, pig, calf, etc. Hides can be tanned by methods 

30 which produce leather products compatible to the s~oe, 

fabrication method of the present invention. Considering 

the durability of general leather products, a property 

necessary to use leather successfully is 
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multi-directional extension with a low corresponding loss 

of basic strength properties such as tear. In one 

application, this is accomplished by splitting the 

leather hide down to relatively low gauge (0.4 - 0.6 mm.) 

5 and laminating the resulting veneer to a substrate of 

substantial properties. Substrate nomination is 

contingent upon final component requirements . 

10 

In another preferred embodiment, the outer layer is 

of synthetic polymer products such as polyurethane, 

P.V.C., or synthetic rubbers, in either cellular or solid 

state. Industrial processes may be used to to fabricate 

products that use synthetic skins or coatings on a fabric 

substrate. Two such methods used extensively in the 

industry are "wet" and "dry" processing. Because of 

15 their low cost, such materials can be engineered in a 

multitude of methods to produce a wide range of physical 

properties and appearances. 

Considerations governing choice of inner and outer 

layer materials include embossability of the outer layer, 

20 which includes scorch resistance to heat but also 

requires ability to take the embossing and retain the 

form in conjunction with the foam layer; sufficient tear 

strength of one or both layer; comfort of the inner 

layer; durability of both layers; appearance of the outer 

25 layer; and flexibility of both layers. 

The uppers 10 are cut from the embossed, layered 

material using a variety of methods. These include, but 

are not limited to, standard knife edge die, knife edge 

gang die, dual function mold/die method, automated 

30 vertical die cutting, automated roller die cutting, 

automated laser method, and template/guide automated 

cutting. The die or template may be desig~ed to cut one 

or more uppers at a time. 
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One example is the spacing of four upper patterns 18 

as shown in Figure 9 on a single cutting die or template 

guide will allow interlocking of the patterns on the 

upper material and will minimize material waste. 

Generally, a square sheet of material about the size of 

5 the mold is used. After embossing, the embossed sheet is 

demolded and the molded upper is then cut out of the 

square sheet. A gang cutting die with a template guide 

is generally used for a multi-cavity mold. 

The shape of the upper 10 is constrained by the 

10 shape and size of the foot but may be designed for a wide 

variety of shoe styles. As shown in Figure 3, beginning 

on one side of the shoe, the one-piece shoe upper 10 

extends in a "U" or "V" shape from a first central back 

side 20 of the upper to a first shoe side 22 to the first 

15 side front 24, to the toe area 26; and then the second 

side extends in mirror image to the first side from the 

toe area 26 to the second side front 28, the second shoe 

side 30 and the second back side 32 of the upper 10. The 

dotted line in Figures 4-7 show the central point on each 

20 side of which the shape of the shoe is a rough mirror 

image of the other side, the difference between sides 

being that the shoe side 22 or 40 which is on the inside 

of the foot may be cut with a small indentation or other 

variation to assist in lasting the side of the shoe that 

25 will be on the inside of the foot. A strap 34 may extend 

over the top of the foot connecting the sides 22,30 or 

the side fronts 24, 28 (Figures 3 and 4); or each side 

may have a laceable strap 36 (Figures 5 and 6) or a strap 

from the other side. The upper 10 over the top of th~ . , 

30 foot may be solid without a cut away area 38 or there may 

be no strap(s) at all (Figure 7). 
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Before the layered material is cut (trimmed), it is 

placed in a heat molding press to emboss a design 40 on 

the material and to flatten the edges 42. The embossing 

process heat-fuses the edge seams including the upper 

5 edges 48 thus making the multi-layered material totally 

enclosed without stitching the edge seams and thus 

enables the labor-saving use of the one-piece upper. 

Embossing 40 in the toe area 26 and side fronts 

24,28 (Figure 3) helps maintain the toe box shape and 

10 embossing lines 40 on the strap 34 help curve the strap 

across the instep. Additional embossing adds to the 

rigidity of the shoe upper so that it better retains a 

desired shape. All of the embossing may be shaped for 

aesthetic styling. Edge 42 is the lasting margin that is 

15 lasted under during the lasting process. A logo may be 

placed on the shoe in a logo area 41 embossed on the 

shoe. The design may be formed on any portion of the 

shoe. In Figures 3-7, a variety of side designs are 

shown. The design may extend across the strap 34 as 

20 shown in Figures 3-4. It is important to note that the 

heat fusing and embossing of a design on natural 

materials such as cotton or leather as well as on nylons, 

polyesters, and other synthetic materials to form a 

three-layered laminate shoe upper is a unique and 

25 important aspect of this invention. 

Embossing additionally serves to manage strain in 

end use. Since embossing lines are used extensively to 

create designs and patterns, it is possible to use these 

points, or add additional points which become part of the 

30 design pattern. This embossing then serves to control 

upper component strain by "locking off" outer shell or 

substrate fiber length. This technology serves to . 
provide the shoe designer with unlimited control over 
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shoe upper end use dynamic properties, by allowing 

extensive adjustment of specific modulus properties in 

locations of stress and associated strain. For example, 

it is well known that basketball shoe top collars which 

5 are properly functional stretch to a degree to allow the 

wearer a snug fit around the lower portion of the leg 

when fully laced. However, the shoe portions known as 

the in/out quarters, when properly engineered, require 

stretch properties which are considerably less than those , 

10 of the top collar. By using the described method, a shoe 

designer may make function an inherent part of the shoe 

design. The method allows function to be incorporated 

into the shoe in the fabrication step itself. 

A typical embossing mold 100 which is used in the 

15 process of the invention is comprised of hydraulic 

cylinders 102 and 104 that drive a top press plate 106 

against a bottom press plate 108, while mold 110 is 

located in between (Figure 10). Both of the press plates 

106,108 contain heating elements 112 and 114. The 

20 heating elements 112,114 heat the press plates 106,108 

which in turn heat the top mold plate 116 and the bottom 

mold plate 118 to the desired temperature. It is 

important to note that it is possible to use different 

temperature settings between the top press plate 106 and 

25 the bottom press plate 112 during the molding operation. 

This allows the top mold plate 116 to be either a higher 

or lower temperature than bottom mold plate 118 of mold 

110 during the same molding process, thus allowing a more 

heat sensitive material such as thermoplastic urethane or 

30 PVC to be used on one of the surfaces. 

For example, Figures 11 and 12 show partial cross 

sections of mold 110 and an upper prior to ~nd during the 

embossing process. The use of mold alignment pins 120 on 
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one of the mold plates as shown in perspective view in 

Figure 13 and mold pin alignment holes 122 enables proper 

alignment of the mold plates 116, 118. If outer layer 14 

happens to be a heat sensitive material such as PVC, mold 

5 press plate 106 may be set at a lower temperature so as 

not to heat top mold plate 116 above the softening point 

of layer 14. The temperature of bottom mold plate 118 

may or may not need to be increased to compensate for the 

lower temperature of top plate 116 in order to achieve 

10 the proper heat fusing of layers 14 and 16 to foam core 

12. After the desired heating time, the top press plate 

106 is raised and the embossing mold 110 is removed. The 

embossed, molded upper is removed and is ready for 

trimming of the excess material. In a preferred method 

15 of the invention with polyurethane foam, a three minute 

heating cycle at 200 degrees C is used. This 

temperature, in the presence of molding pressure, is 

adequate to accomplish internal cell wall bonding. Such 

bonding is a consequence of the heat and pressure which 

20 renders the cell matrix viscous to a point of internal 

tack. This internal tack accomplishes setting of the 

areas of embossing. Although the heating of the foam is 

likely to be to a temperature less than its melting 

temperature, the embossed regions are here referenced as 

25 melted regions. Leather products, fabrics of natural and 

synthetic fiber, and synthetic material of P.V.C or 

polyurethane in combination with the foam can withstand 

this heating treatment without distortion or degradation 

of original physical properties. 

30 As an alternate method of embossing, ultra-soni~.or 

high frequency welding techniques could be used for 

embossing materials such as certain plastic~ that are not 

porous or discontinuous and have the requisite 
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characteristics to enable embossing upon exposure to the 

high frequencies. High frequency heat is produced by 

using a transformer to raise the main voltage, a 

rectifier to change alternating current to direct 

5 current, and an oscillator valve to stop and start the 

current at speeds of about 28 million cycles per second 

or greater, to establish a field between two metal 

plates. 

High frequency heating differs from radiant and 

10 conducted heat in that the temperature is raised 

uniformly throughout a material without a necessary 

waiting period for heat to spread from an exterior heat 

source to the interior of the material. In using high 

frequency heating with the invention an oscillating 

15 electronic field is created between two surfaces between 

which is positioned the upper material. Exposure to this 

field results in movement of the molecules in the upper 

and uniform generation of frictional heat throughout the 

upper. The use of a high frequency heating field plus 

20 pressure from the protruding portions of a mold result in 

the embossed design on the upper. The mold may also be 

used to cut the perimeter of the upper by having a raised 

edge around the outside edge of the mold. 

High frequency welding with a welding die also may 

25 be used to fuse two pieces of material, such as the two 

back edges of the upper, or to add extra components to 

the upper (such as a tongue, trim, buckles, etc.). High 

frequency (HF) welding is particularly suited to such 

materials as PVC and would allow the fusing of color 

30 pigments or appliques to the embossed areas. 

After the upper 10 is completely embossed, a back 

strip 44 is attached to the back sides 20, 32 of the . 
upper 10 using stitching methods known in the art as 

Petitioner adidas AG - Exhibit 1010 - Page 16 Skechers EX1013-p.686 
Skechers v Nike 



WO 90/03744 PCT/US89/04370 

-15-

shown in Figure 8. The back strip 44 may be a straight 

narrow strip of 3/8 to 1/2 inch width and approximately 

double the length of the backside so that it may be sewn 

to both the inside and outside of the back shoe seam 

5 forming a fold 46 at the top edge 48 of the shoe 50. 

Alternatively, the back strip 44 may only be placed on 

the exterior to the shoe 50. The back strip 44 may also 

be decoratively designed in color and/or shape. If the 

back strip 44 is omitted, an alternative method of 

10 attaching the back sides of the upper, such as 

overlapping the back sides and stitching, or heat 

embossing the two sides together may be used. 

According to a method of the invention, the shoe 50 

is lasted with any of several conventional techniques. 

15 Preferably, of these techniques, cold cement lasting is 

used because it is the simplest lasting method and is 

less costly than others, but California lasting (full 

sock lasting) may also be used. The insole board that is 

used is preferably made of non-woven, cellulose base 

20 fiber board prepared by conventional techniques, but it 

may be made of other hard or soft fiber lasting boards. 

The sock liner preferably is made of Tricot-covered 

rubber sponge, but it could be made of any fabric-covered 

cushioning material. When the shoe is lasted, lines A 

25 and Bare aligned in parallel in shoes with a strap 34 

(Figure 3). 

Following attachment of the back strip and lasting, 

the bottom 52 of the shoe is attached, preferably by a 

cementing method. Cold cementing is preferably used 

30 because it is inexpensive and simple. The bottom ~2 ~s 

preferably made using molded ethyl vinyl acetate (EVA) by 

methods known in the art; however cut EVA m~y be used as 

may thermal plastic rubber. Other bottoming methods that 
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do not entail the cement process may be used. These 

would require "direct-attached" polyurethane or thermal 

plastic rubber. Both of these latter techniques require 

California lasted shoes. 

5 A preferred embodiment of the invention involves 

preparation of a three layered upper having an outer 

layer which is a warp knit, weft knit, woven fabric, 

leather product, or synthetic coated material. The 

central layer of the material is a polyurethane foam, and 

10 the inner liner may be any one of a number of materials. 

The laminate is heat embossed at 200 degrees C for 

approximately three minutes, after which the backsides of 

the the upper are attached together by means of stitching 

to a back strip. The upper is then lasted and attached to 

15 the bottom of the shoe by cold cementing or other 

conventional means. 

A number of different components of a shoe may be 

made using heat embossing methods such as those 

previously described for the one piece upper. The heat 

20 embossing of shoe components is decorative as well as 

functional in several ways. For a multi-layered material 

having a layer of porous foam such as polyurethane foam, 

the heat and pressure of the heat embossing selectively 

causes the inner cell wall matrix to become viscous to a 

25 point that the resulting tack is adequate to accomplish 

bonding. Thus, when heated, the polyurethane foam 

becomes a strong bonding adhesive which adheres firmly to 

surrounding material. For a material having the foam as 

a central layer between two outer fabric layers, the 

30 embossing serves to firmly seal the three layers 

together. The shoe components of the present invention 

are embossed along the edges and are thus sealed along 
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the edges, removing the need for any edge stitching to 

hold the material layers together. 

Another function of the heat embossing is to reduce 

the thickness of the material in the region of the 

5 embossing. Since shoe components are often joined at the 

edges, it is desireable to have the edges relatively thin 

compared to the rest of the material to prevent from 

forming an unusually thick region of the shoe where the 

connected shoe components overlap. Heat embossing along 

10 the edges of a shoe component provide this thinner region 

without the necessity of skiving, which is the 

traditional method of edge thickness reduction. 

Shown in Figure 14 is a side view of a typical shoe 

130 made with a heat embossing process. The shoe 130 has 

15 a heat embossed upper 132 and a quarter overlay 134 which 

is also heat embossed. The edges of the overlay 134 are 

embossed to reduce and seal them, while a more central 

region 135 of the overlay is embossed to hold eyelets 

136, which in turn hold the laces of the shoe 130. The 

20 overlay 134 is stitched to the lasting margin of the 

upper and may be additionally secured by a thermoplastic 

rivet 138. During assembly, the two-piece rivet 138 is 

passed through aligned holes in both the overlay 134 and 

the upper 132. 

25 A side view of thermoplastic rivet 138 passing 

through two pieces of material 139,141 shown in Figure 

15. Front rivet plate 140 has two pins 142 which fit 

into the receiving holes 146 of back plate 144. Heating 

of the thermoplastic rivet 138 causes the two pieces of 

30 the rivet to melt and bond together forming a secu!e ,, 

permanent connection. This heating is preferably done 

with a high frequency electromagnetic field, which is . 
particularly good for providing uniform heating of the 
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thermoplastic material. Alternative heating methods such 

as ultrasonic heating or thermal welding may also be 

used. The pins 142 of the front plate 140 of the rivet 

138 may extend through holes 146 and beyond the rear 

5 surface of back plate 144. In such a case, pressure 

applied to the back of the rivet 138 during heating then 

causes the end of the pins 142 to spread and flatten out 

along the rear surface of the back plate 144. Thus when 

the rivet hardens, the pins 142 are even further 

10 prevented from moving back through the holes in the back 

plate 144. 

Using certain thermoplastic materials, the 

thermoplastic rivet 138 may alternatively consist of just 

the front plate 140. Once the pins 142 pass through the 

15 material to be joined, they are heated and the pins 142 

are flattened out to restrict the rivet 138 from passing 

back through the material. Such a deformation of the 

rivet 138 may be accomplished through the use of a 

pressure device which applies pressure to the rivet 138 

20 during heating. 

Figure 16 shows a plan view of the upper of the shoe 

in Figure 14. Quarter region 148 is embossed flat to 

provide a seat for a quarter overlay 134. The lasting 

margin 150 is also embossed to seal the edge and to 

25 reduce the thickness of the lasting margin 150 without 

skiving. The upper is shown with one of two quarter 

overlays 134 in place. The other quarter overlay is left 

out to show the quarter region 148 of the upper, which is 

embossed flat to accomodate an overlay 134. Embossing 

30 this region 148 prevents the shoe from being abnormaliy 

wide in the overlapping quarter region of the shoe. 

Rivet holes 149 are also shown in both the ppper 132 and 

the quarter overlay 134. 
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In Figure 17 is shown a shoe 152 having an upper 153 

and a number of overlay components. A heel stabilizer 

154, a quarter overlay 156, and a forefoot stabilizer 158 

are each attached to the shoe 152 during a bottoming 

5 process. A tongue 160 is also included, and both the 

tongue 160 and the forefoot stabilizer 158 are attached 

to the vamp 162 of the upper by way of a thermoplastic 

rivet 164. In this case the rivet 164 serves to secure 

both the tongue 160 and the forefoot stabilizer 158, thus 

10 providing an economical use of connection elements. 

The overlay components 154,156,158 of the shoe 152 

of Figure 17 are preferably made by an injection molding 

process using materials such as thermoplastic elastomers, 

or in some cases engineering thermoplastics. Some 

15 alternatives to the injection molding method include flow 

molding, casting, and extrusion process. The molded 

overlays are easy and inexpensive to produce and add 

support and aesthetic value to the shoe. Other materials 

such as the foam/fabric material of the upper or a 

20 natural material such as leather are also used as overlay 

material. A combination of different overlay components 

of different materials is often used on the same shoe. 

Both the tongue 160 and the upper 153 of the shoe 

152 are formed of a material with a central resilient 

25 foam layer. Heat embossing seals and reduces the 

material in selected areas. Figures 18A and 18B show a 

plan view and a cross sectional view, respectively, of 

the upper 153 of Figure 17. The lasting margin 156 of 

the upper 153 is embossed. Futher embossing of the upper 

30 153 provides seats for the overlays shown in the 

assembled shoe of Figure 17. Since the non-shaded 

portions of Figure 18A are the regions depressed by heat . 
embossing, it is apparent that the embossed regions seat 
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the heel stabilizer 154, the quarter overlay 156, and the 

forefoot stabilizer 156 perfectly. The cross section of 

Figure 18B shows the relative thickness difference_ 

between an embossed region 168 and a non-embossed region 

5 170 of the upper 153. 

Figure 19A is a plan view of the quarter overlays 

156 and 156' of the shoe 152 of Figure 17 (overlay 156' 

is not shown in Figure 17). It can be seen from this 

view that the injection molded components are fabricated 

10 in a manner to reduce thickness gauge in the bottom 

region. These portions of the overlays are turned under 

during bottoming of the shoe, and it is therefore 

advantageous to have the thickness reduced in these 

regions 172. Figure 19B is a cross section of one of the 

15 quarter overlays 156, 156' and shows the difference in 

thickness in different regions of the TPU material. Much 

of the molded pattern is decorative, but it additionally 

serves to allow a certain degree of bending movement to 

the overlay. The mold also gives shape and texture to 

20 the surface of the overlay. 

Shown in Figure 20A is a plan view of the forefoot 

stabilizer 158 of the shoe 152 of Figure 17. Like the 

quarter overlays 156, 156', this particular forefoot 

stabilizer 158 is made of a TPU material. The forefoot 

25 stabilizer is made flat in a central region 174 and at 

the ends 176 of the extending portions 177. Molded lines 

178 in the remainder of the material provide texture and 

improve bending properties in this region. Holes 180 in 

the central region 174, support the pins 142 of 

30 thermoplastic rivet 138. The cross section of Fig~re,,20B 

shows the difference in thickness between the different 

regions of the forefoot stabilizer. 
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Figure 21A is a plan view of an alternative 

embodiment of the quarter overlays 156 and 156' of 

Figures 17 and 19. Quarter overlays 180 and 180' still 

fit within the recessed regions of the shoe upper 153 of 

5 Figure 17, but are made of foam/fabric material instead 

of a TPU. The foam/fabric material is like that 

previously disclosed for the upper, and is embossed along 

the edges to seat the material. The quarter overlays 180 

and 180' are also embossed at the bottom portions 182 and 

10 in the eyelet regions 184. The eyelets (not shown) are 

mounted in the regions 184, and the bottom portions 182 

are attached to the lasting margin of the upper 153 prior 

to bottoming of the shoe. The raised non-embossed 

central regions 186 of the quarter overlays 180, 180' are 

15 instrumental in keeping the shape of the overlays. A 

cross section of one of the quarter overlays is shown in 

Figure 21B. From this cross section the thickness 

difference between the embossed and non-embossed regions 

of the foam/fabric material is apparent. 

20 The forefoot stabilizer 188 of Figure 22A is 

similarly shaped to the forefoot stabilizer 158 of 

Figures 17 and 20, but is made of the foam/fabric 

material. The forefoot stabilizer 188 is embossed in the 

bottom regions 190, in the eyelet regions 192, in the 

25 rivet region 194, and along the edges. The embossing 

along the bottom region 190 allows proper attachment to 

the shoe upper. The embossing in the eyelet regions 192 

provides a flat region for attachment of the eyelet (not 

shown). The embossing in the rivet region 194 provides a 

30 flat, recessed region in which the rivet 164 fits,. 

passing through rivet holes 196. The raised, 

non-embossed region 198 gives shape and texture to the 

surface of the forefoot stabilizer 188. A cross section 
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of the forefoot stabilizer is correspondingly shown in 

Figure 22B. 

Figures 23A-23C show a folding thermoplastic 

fastener 200 designed particularly for binding together 

5 the left and right heel portions of an upper. The 

fastener 200 is shown folded up in Figure 23A and 

partially unfolded in Figure 23B. Two rows of pins 202 

on fastener rear plate 204 align with the two rows of 

holes 206 on fastener hole plate 208 when the fastener i 

10 folded over. As shown in Figure 23C, the reduced areas 

of the heel portions 210 of a shoe upper 212 are punched 

with holes 214 which align with the pins 202 of the 

fastener 200 when the heel portions 210 are pulled 

together. The pins 202 of the fastener 200 are then 

15 pushed through the holes 214 of the heel portions 210. 

The fastener is then closed along a hinge between the 

rear plate 204 and the hole plate 208, such that the 

holes 206 in the hole plate 208 engage the ends of the 

pins 202 sticking through the heel portions 210. Once 

20 engaged, the fastener is heated to melt the pin/hole 

connections such that when rehardened they are 

permanently secured. Decorative cover plate 216 is 

hinged to hole plate 208 and is folded over to cover the 

pin/hole connections. The cover plate 216 has a lip 

25 which meshes with a lip on the hole plate 208 to keep it 

tightly secured when folded over and pressed into 

engagement with the hole plate 208. 

As noted above, the embossing allows for control of 

stress, contouring and flexibility of various portions o 

30 the shoe. Figure 24 illustrates a women's cas¥al ~hoe 

which utilizes such functional embossing. The shoe uppe 

is formed of a one-piece upper, illustrated in Figure 25 . 
and quarter overlays, one of which is illustrated in 
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thickness of the embossed lines 226 and 228 also allows 

bending along the embossing lines. 

Figure 28 illustrates an alternative quarter 

overlay, and a shoe incorporating that overlay is 

5 illustrated in Figure 29. In this design, stretch from 

the eyelets to the sole is controlled by the horizontal 

embossing lines such as 236, Depending on the weave of 

the fabric layers, some stretching is allowed between the 

embossing lines. In this design, stretching from the 

10 eyelets to the shoe must be limited to a larger extent by 

the weave of the fabric than in the prior design, but the 

embossing lines allow for greater flexibility which 

allows the overlay to fold over the foot more readily. 

The invention has great industrial applicability 

15 particularly in countries with a labor shortage or where 

it is essential to minimize labor costs to be 

competitive. The method of the invention may be used in 

the shoe manufacturing industry to make durable, 

attractive, inexpensive shoes through elimination or 

20 diminishing of most of the labor-intensive shoe fitting 

steps, such as skiving, multiple-piece stitching, 

prefitting, splitting, interlining, and edge taping. 

While the invention has been described with 

reference to specific embodiments thereof, it will be 

25 appreciated that numerous variations, modifications, and 

embodiments are possible, and accordingly, all such 

variations, modifications, and embodiments are to be 

regarded as being within the the spirit and scope of the 

invention. 
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CLAIMS 

1. A shoe comprising an upper portion formed 

substantially of resilient foam material sandwiched 

between inner and outer layers, the upper portion 

being embossed by melted, depressed regions of the 

foam. 

2. A shoe as claimed in Claim 1 wherein the upper 

portion has an embossed lasting margin. 

3. 

4. 

5. 

6. 

7. 

A shoe as claimed in Claim 1 wherein edges of the 

upper portion are embossed to seal said edges. 

The shoe component of Claim 1 wherein the resilient 

foam material is a porous breathable foam which in 

the presence of heat and pressure transforms 

internally to a point that the inner cell wall 

matrix of the foam becomes viscous, providing 

sufficient tack to accomplish a bonding within the 

matrix. 

The shoe component of Claim 1 wherein embossing of 

the shoe component provides a predetermined 

functional design pattern on the shoe component. 

The shoe component of Claim 1 wherein embossing of 

the shoe component contributes to specific strain 

performance factors in the shoe component. 

The shoe component of Claim 1 wherein the embossing 

of the shoe component contributes to t?e maintaining 

of the proper shape of the shoe component. 
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8. The shoe component of Claim 1 wherein the shoe 

component is a one-piece upper. 

9. The shoe component of Claim 1 wherein the shoe 

component is an eyestay overlay. 

5 10. The shoe component of Claim 1 wherein the shoe 

component is a quarter overlay. 

11. A component of a shoe comprising a multi-layered 

material embossed along the edges of the material, 

the embossing sealing the layers of the material 

10 together at the edge and reducing the thickness of 

the material in the embossed regions. 

12. The shoe component of Claim 11 wherein the 

multi-layered material includes a layer of porous 

breathable foam which in the presence of heat and 

15 pressure transforms internally to a point that the 

inner cell wall matrix of the foam becomes viscous, 

providing sufficient tack to accomplish a monogamous 

bonding within the matrix. 

13. The shoe component of Claim 1 wherein the shoe 

20 component is further embossed away from the edges of 

the material. 

25 

14. A shoe comprising an upper portion having back 

sides, sides and a toe area formed from a single 

sheet of material, the material being selecti~ely,, 

embossed relative to the shoe structure such that 

depressions embossed in the material help maintain a 

proper shape of the shoe. 
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15. A shoe as claimed in Claim 14 wherein the shoe 

comprises a depression curved about the toe area to 

separate upper and side portions of the toe area. 

16. A shoe as claimed in Claim 14 wherein said upper 

5 portion comprises a strap formed between sides of 

the shoe, the strap having transverse depressions 

thereacross. 

17. A shoe as claimed in Claim 14 wherein said upper 

portion has a depressed lasting margin. 

10 18. A shoe as claimed in Claim 14 wherein upper edges of 

back sides and sides of said upper portion are 

sealed by depressions. 

19. A shoe as claimed in Claim 14 wherein the sheet of 

material comprises a resilient foam layer sandwiched 

15 between inner and outer layers. 

20. A shoe as claimed in Claim 14 wherein the said upper 

portion has a depressed lasting margin. 

21. A shoe as claimed in Claim 14 wherein upper edges of 

back sides and sides of said upper portion are 

20 sealed by depressions. 
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A shoe comprising an upper portion having back 

sides, sides and a toe area formed in a single sheet 

of material, the sheet of material comprising 

resilient foam material sandwiched between inner and 

outer layers, the material being embossed by melted, 

depressed regions of the foam to help maintain the 

shape of the shoe, the depressed regions including a 

lasting margin and upper edges of the back sides and 

sides. 

10 23. A shoe as claimed in Claim 22 comprising a 

depression curved about the toe area to separate 

upper and side portions of the toe area. 

24. A shoe comprising a plurality of heat-embossed, 

multi-layered shoe portions fastened together with a 

15 thermoplastic connector, the connector passing 

through the material of the connected portions and 

being such that once heated it restricts separation 

of said materials. 

25. A shoe as claimed in Claim 24 wherein the 

20 thermoplastic connector comprises a first member 

having pins which extend through the material being 

fastened together, and a second member having holes 

which engage the pins of the first member while they 

are extended through said material. 

25 26. The shoe of Claim 24 wherein the shoe portions 

comprise the left and right heel portions of p 

one-piece upper. 
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27. The shoe of Claim 24 wherein the multi-layer 

composition of said shoe portions includes a central 

layer of porous foam sandwiched between an inner 

layer and an outer layer. 

5 28. A method of making a shoe component, comprising: 

10 

fabricating the shoe component in a desired 

shape from a multi-layered material; and 

embossing the shoe component in select regions, 

the embossing sealing the layers of the material 

together at the edge and reducing the thickness of 

the material in the embossed regions. 

29. The method of Claim 28 wherein said embossing of the 

shoe component comprises embossing with heat. 

30. The method of Claim 28 wherein embossing said shoe 

15 component comprises embossing with high frequency 

energy. 

31. The method of Claim 28 wherein said shoe component 

comprises a one-piece upper. 

32. The method of Claim 28 wherein said shoe component 

20 comprises a multi-layered material having an outer 

layer, a resilient central layer, and an inner 

layer. 

33. The method of Claim 32 wherein said resilient 

central layer is a porous foam which when heated 

25 melts to a bonding adhesive. 
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34. The method of Claim 32 wherein said outer layer and 

said inner layer are tricot. 

35. The method of Claim 32 wherein said outer layer and 

said inner layer are woven cotton. 

5 36. The method of Claim 32 wherein the outer layer 

comprises leather. 

37. The method of Claim 32 wherein said central 

resilient layer comprises polyurethane. 

38. A method of fastening together portions of a shoe, 

10 the method comprising: 

15 

20 

25 

aligning the shoe portions with one another in 

a desired fashion; 

inserting a thermoplastic connector through the 

shoe portions such that the shoe portions are 

adjacent one another with the thermoplastic 

connector passing through each of them; 

subjecting the thermoplastic connector to 

sufficient energy to melt the thermoplastic 

connector such that when rehardened, the connector 

restricts the shoe portions from separating from one 

another. 

39. The method of Claim 38 wherein the thermoplastic 

connector comprises a first member having pins which 

extend through the shoe portions, and a second 

member having holes which engage the pins of the,, 

first member while the connector is subjected to the 

melting energy. 
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40. The method of Claim 38 wherein the shoe portions 

comprise the left and right heel portions of a 

one-piece upper. 

41. The method of Claim 38 wherein the shoe portions 

5 inciude a tongue. 

42. The method of Claim 38 wherein the shoe portions 

include a portion formed of a multi-layer material, 

the material having a layer of porous foam, and 

heat-embossed depressed regions in the material. 

10 43. The method of Claim 38 wherein the shoe portions 

include an overlay. 
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This collection of information is required by 37 CFR 1.31, 1.32 and ·1 .33. The information is required to obtain or retain a benefit by the pubiicwhich is to file (and by !he 
USPTO to process) an application. Confiden_tiaHty is governed by :m ltSX.:, 1l<' ;m<} ::17 CFR 1.11 >lr.d ·,-·J,l. "fNs. co!~,,1,on is ~s!imaled fo Mie 3 minl,!¢s k~ ~1,)1ple1,,, 
including gathering, preparing, and submitting the completed a_rif)llc*tio1l form tc, n,~, USP'fO, time will ¥t)f>' ti~pendi11g upon lhe individual case- hr1 <:sm1rm1t1i1wn 
the amount of time you require !O complete this form andior e.tiggesti<:m1' !()>' md,;dn\) W,!s t,wt-1@, $h•tild l;~ &G,)l k) th,-, Cl'.~ef fnkm~1atitln !)!!k\6;, _ U.S. Pmen!. and 
Trademark Office, U.S. Department of Commerce, P.O. Bok 145(!, Alex11~'i!N~. VA n::n:.M45(!. DO NOT StNl:J FE.ts OR COMPLETED !"ORMS TO Tfm, 
ADDRESS, SEND TO: Commissioner for Patents, P.O. Box 1450, Alexm1drl~, VA 223-13·'1450. 

/fyou need assistance in compieting the form, call 1-800-PTO-9199 and select option 2. 
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P1"0/A!AIO'J {06·121 
Approved for use through 0-;f3"1/2G14. 0MB 0551--0032 

U.S. Patc,~t anti ,,ader::ark Office; U.S. DEPARTMENT OF COMMERCE 
Unclt:r tha Pc1per1.1ork Reduction Act cf 1895, r:c per,3ons are required to respond to a coaect•on of irifon-~ation un:ess i:. dis:')!avs a va:id 0MB Gnr:trol ni;rnb~r. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention Method Of Knitting A Knitted Component With An Integral Knit Tongue 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or 

United States application or PCT internatlonal application number .. !.~(.?.'_~-~.!~5~5~1 __ _ 
filed on February 28, 2013 

The above-identlfied application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal inforrnatlon in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for p;;1ymentpun:mzes) is never t-e;::iuired oy the USPTO 
to support a petition or an application. If this type of personal information iii ir,<:,lu:ded in documents submitted to !htri l)SPH), 
petitioners/applicants should consider redacting such personal information fri.1m the dacwmi:m1s before subrnHttng trmm to thB· 
USPTO. Petitioner/applicant is advised that the record of a patent appJJcation is available to the pubiic after pubiication of the 
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent Furthermore. the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14 ). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: __ Adrian ~r r---~·f···,·······; .. ~~~::J"'"",./_· ,-.,-----.. ·---·-

-··· / / 
/.)/1·' /,. '/' > 

Date (Optional) : l.>··'(t"L.r..L ... ~ ... 
~ ... -e /4 ... -~.. (, ____ ... , .................... 

Signature: ................ ..l -~•>j'•··--.. :~ .. .. .. -------...... ·------........ -~-----.................. . 

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form. 
Use an additional PTOIS8/AIA01 form for each additional inventor. 

Tn1B co1;e1ct101, ot ,nfo;mat1on 1s required by 35 U.S.C. 115 am:I :3"1 CFR 1.63. Tha :nformat;on 1s mqu1red to (K1t;.;1n or retain a oenefit ~,y me pub!1c which 1s to me (and 
by the USPTO to process) 2r, appHG11tion. ConMential:ty is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collectiori is astirn,,!et"l to talw 1 mic,ute to 
complete, includi,1g gat~,ering, preparing, and submiWng tl,e comp:eted app!icatior, form to the USPTO, Time wi'I vary dependin9 upo~ tr,e individua: c2.se, Any 
w:i1ments on the amount of tirnc, you require to cornp;ete this form anrfor suggestions for reduc:ng this burden, st1ould ba sent to th;; Chief ,c,fc.rma:io~ Officer, U.S. 
Patent and Tr;;demer, Office, U.S. Department of Commerce, P.O. Box 1450, ,4Iexa:idr:;;, VA 223·: 3-·1450. DO NOT SEND FEES OR COMPLETED fORMS TO 

THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
If you need assistance in completing the form, call 1•B00-PTO·9199 and seiect option 2. 
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PT0/,'\:/',101 (06-12) 
Appcoved for use through 01/3·1/2014. 0MB 0651--0032 

U.S. Patent snd Trademark Office; U.S. DEP,\RTMENT OF COMMERCE 
Under the Paper..vorK Reduction Ad oi 1995, no persons are required to respond le a co:lecfam of information unless it displays a va:id OMEI control nurnt,e1·. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention Method Of Knitting A Knitted Component With An Integral Knit Tongue 

As the below named inventor, I hereby dec!are that: 

This declaration 
is directed to: CJ The attached application, or 

United States application or PCT international appiication number 13/781,5_5! _____________ __ 

filed on ~-~bruary ~8, 2013 ______ '" 

The above-identified application was made or authorized to be made by me. 

i beiieve that I am the original inventor or an original joint inventor of a claimed invention in the application, 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
PetiH<int~riilpplica1l! is.c.autkmed lo av6ld submitting pe,1-sz3nal !nfr>rmation in documents filed in a patent appiication that may 
contribute l.o iijentt!f theft F'flfS<)n;~i information SllCh as soc:\,ll security numbers, bank account numbers, or credit card numbers 
(other than a. e.fa1¢k-0r credfi card atithor.:zall(m forrn PTO-2036 sutmit!,~d for payment purposes) is never required by the USPTO 
to support a peti!lcn or ,~r1 .appiicatlon, lflhis. !ype of persona.i information is included in documents submitted to the USPTO, 
p,~imonernfapplicants shoi1ld COf!Sider redacting stmh p,:;f'son$11 lnformation from the documents before submitting them to the 
USPTO, Petttionerlapp!ic~)ntis ,1dvised thattiw.rtx:ord of:,1 pat.ent application is available to the public after publication of the 
application (unkiss a m:inspublicaiion wqu0~;t ln compliance v,,lt\1 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furtherrntm;,,, thi~ record from an ~iban(J•:)ned appiic-$llon may ::!lso be available to the public if the app!lcation is 
referenced in a pwb!lshsd appHcatlon or sn issuad pati:mt (:se:!e ~fl CFR 1.14 ). Checks and credit card authorization forms 
PTO-2038 subrnilted for payment prnpos~is are not retained in the ,;1pplication file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Note: An application data sheet (PTO/AIN14 or equivalent), including naming the entire inventive entity, must accompany this form, 
Use an additional PTO/S8iAIA01 form for each additional inventor. 

This rni!edicn of ir,fmmatian is requirnrJ hy 35 U.S.G. ·115 ar,d 37 CFR ·1 .63. Tl1e informa,io~ is requ'md ta obtain c.r retain a r,enefit by the public whid1 is io We (a,,c-J 
by the USPTO lo process) ar, application. Co~Mentiality :s gavemeti by 35 U.S.C. 122 and :17 CFR 1. ·11 and 1. 14. l"hi5 coll<1clicn is estimated tc- take 1 minute to 
comple!e, including gathering, prnparir.g, anrJ sl,bmitti,,g the completed ap;1llcatlon form tJ the USPTO. Tir::e wiil vary depend:ng upon the ind!vidua: case. i\r,y 
comments on the amount of ,:me you require to comple,e thi~ facm ar.dior suggesti,,:13 fot· re,-Jucing this tiurder;. should be s.-,r,t to the C~ief lnfo:matim, Officer, U.S. 
Patent ar,d ·rrademark Office, U.S. Department of Commerce, P.O. Snx 1450, Alexandria, VA 22313"1450. DO NOT SEND FEES OR COMPLETED FOi~MS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in r:ompleting the form, cat! 1-800-PT0-9199 and setect option 2. 
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PTO/AIN01 (06-12) 
App:-nveti for use through 01/3·:/2044. Of\.18 (:651-0032 

U.S. Patent and Trademark o;:ke; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no pe,$ons are requi,ed to r,c,~pt>nrJ to a col;ectkm of information unless :1 displays a valid OMS control r1em-;ber. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET {37 CFR 1.76) 

Title of 
Invention Method Of Knitting A Knitted Component With An Integral Knit Tongue 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: • 

i] 

The attached application, or 

United States application or PCT international application number _13/781_,551 _________ _ 
filed on February 28, 2013 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor cf a cia!med invention in the application, 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting persona! inlhrmatkm ln doct@ents fi!ed in a patent application that may 
contribute to identity theft. Personal information such as social securtly m1mbers .. bank HC(:ount numbers, or ~redit card numbers 
(other than a check or credit card authorization form PT0-2038 submt\led for paymantpwpriseaj is never required by the USPTO 
to support a petition or an application. If this type of personal informatlon ls inclm:led !n docw110ri.is ~a;bmltlecl !o the USPT(}, 
petitioners/app!icants should consider redacting such personal informatlcm frnm the clocurnenls be~1m .st•brniltfrlg !hern to li1~ 
USPTO. Petitioner/applicant is advised that the record of a patent appliCiJt/0n ls ,W<lilab!e to !ha public aftf.!r puhlicatk:m of the 
application (ut)ltiss a 11on,public:allon request in compliance with 37 CFR ·i ,2·13{;;i} is m~~d8 1n thn appf.ica!ion} or isi3u<mq~ c,i a 
patent. FurthBrn,ore. the record from ,,n abandoned application may also be avaiiabie to the public if the application is 
referenced in a published ,rippHcationor <1n issll~d pl:l!ent {see 37 CFR 1.14 ). Checks and credit card authorization forms 
PT0-2038 submi!t~id for p<1ym<":nt purposes are rmt retained ln the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form. 
Use an additional PTO/S8/AIA01 form for each additionai inventor. 

Tt1!s GO!!acti0ri of irricrrnatkm is iequired by 35 U.S.C. i 15 and 37 CFR 1.6:L i !le mformatl!"J:'i 1s requ!md to obta:n or retain a benefit b'.l the pu:Jf!G w:~:ch 13 to f1le r,ana 
by the USPTO to process) an ~pp!i",;tion. Confidentiality is governed by 35 U.S.C, 122 ~mi 37 CFR 1 :1 ·1 and 1.14. This wl;ectir,r, is estimated to take 1 ,,,ir,ute to 
comp:ete, includ;ng gathering, prepar;ng, and sut,rnitting ,he compla,ed r,ppHca;:on form ,o the U.SPTO. Time wil: vary depending upc,r, tl:a ind,viciua! case, Any 
cornm~nts on the arr:ount :Jf time you requite to :.::omp:c1te this form a!!d/or SLiggest!ons for mdudng H~i$ bun .. ien, shcu!cl be sent to the Chief !nfnrmat:ori Otflce-r, U.S. 
Pater.! and Trademark Office., U.S. Depart,nenl of C:o,,:rnr;rce, P.O. Box 1450, i>.lexandr;a, VA 22313-1450. DO NOT SEND FEES OR COMF'LETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

!f you r:eed assistanca ln ccrnplering the fc,m}1 ca!! 1~BC:0-PTO-·iH99 and .se!Gd option 2. 
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Electronic Acknowledgement Receipt 

EFSID: 16344151 

Application Number: 13781551 

International Application Number: 

Confirmation Number: 8567 

Title of Invention: Method Of Knitting A Knitted Component With An Integral Knit Tongue 

First Named Inventor/Applicant Name: Adrian Meir 

Customer Number: 57618 

Filer: Eric M. Gibson/Lisa Boone-Kennerly 

Filer Authorized By: Eric M. Gibson 

Attorney Docket Number: 51-3238 

Receipt Date: 17-JUL-2013 

Filing Date: 28-FEB-2013 

Time Stamp: 16:36:12 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

254776 

1 Power of Attorney 2013-07-17 _51-3238_POA.pdf no 2 
523804b5f2773b367372cb 12319dafdab3e 

7e59a 

Warnings: 
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2 Oath or Declaration filed 
2013-07-17 _51-3238_Executed 

_Declarations.pdf 

296953 

no 3 
ac9224199013b2fcf7b 13d908211770d9a0 

a0215 

Warnings: 

Information: 

Total Files Size (in bytes) 551729 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/781,551 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 23 minus 20= 3 (37 CFR 1.16(i)) 
OR X 80 = 240 

INDEPENDENT CLAIMS 3 minus 3 = X 420 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1840 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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APPLICATION NUMBER 

13/781,551 

57618 
PLUMSEA LAW GROUP, LLC 
10411 MOTOR CITY DRIVE 
SUITE 320 
BETHESDA, MD 20817 

FILING OR 3 71 (C) DATE 

02/28/2013 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Adrian Meir 

NOTICE 

51-3238 
CONFIRMATION NO. 8567 

111111111111111111111111]~!1]i~1i~1i~1i 111ui1,i1i1111111111111111111111111 

Date Mailed: 06/12/2013 

INFORMATIONAL NOTICE TO APPLICANT 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
All 
Applicant may submit the inventor's oath or declaration at any time before the Notice of Allowance and Fee(s) 
Due, PTOL-85, is mailed. 
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APPLICATION 
NUMBER 

13/781,551 

57618 

FILING or 
37l(c)DATE 

02/28/2013 

PLUMSEA LAW GROUP, LLC 
10411 MOTOR CITY DRIVE 
SUITE 320 
BETHESDA, MD 20817 

GRPART 

UNIT 

3765 
FIL FEE REC'D 

1980 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

51-3238 23 3 
CONFIRMATION NO. 8567 

UPDATED FILING RECEIPT 

111111111111111111111111]~!1]i~1i~1i~1i 111ui1,i1i1111111111111111111111111 

Date Mailed: 06/12/2013 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Adrian Meir, Portland, OR; 
Daniel A. Podhajny, Beaverton, OR; 
Daren P. Tatler, Hillsboro, OR; 

Applicant( s) 
Nike, Inc., Beaverton, OR 

Assignment For Published Patent Application 
Nike, Inc., Beaverton, OR 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CIP of 13/400,511 02/20/2012 PAT 8448474 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

If Required, Foreign Filing License Granted: 03/25/2013 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/781,551 
Projected Publication Date: 09/19/2013 
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Non-Publication Request: No 

Early Publication Request: No 
Title 

Method Of Knitting A Knitted Component With An Integral Knit Tongue 

Preliminary Class 

066 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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CONFIRMATION NO. 8567 

FORMALITIES LETTER 

111111111111111111111111]~~1~mi~1i~Hi11111~~1] 11111111111111111111111 

Date Mailed: 04/02/2013 ._/" 

NOTlCE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied 
by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filingfee is missing. 
Applicant must submit $280 to complete the basic filing fee for an undiscounted entity. If appropriate, applicant 
may make a written assertion of entitlement to small entity status and pay the small entity fifing fee (37 CFR 
1.27) or make a certification of entitlement to micro entity status and pay the micro entity filing fee (37 CFR 
1.29). 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Additional claim fees of$ 240 as an undiscounted entity, including any required multiple dependent claim fee, 
are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are 
due. 

• A surcharge (for late submission of the basic filing fee, search fee, examination fee or inventor's oath or 
declaration) as set forth in 37 CFR 1.16(f) of$ 140 for an undiscounted entity, must be submitted. 

SUMMARY.OF.FEES.DUE: 

Total fee(s) required within TWO MONTHS from the date of this Notice is$ 1980 for an undiscounted entity 
• $ 280 Statutory basic filing fee. 
• $ 140 Surcharge. 
• The application search fee has not been paid. Applicant must submit$ 600 to complete the search fee. 
• The application examination fee has not been paid. Applicant must submit$ 720 to complete the examination 

fee for an undiscounted entity. 
• Total additional claim fee(s) for this application is$ 240 

• $ 240 for 3 total claims over 20. 

Items Required To Avoid Processing__Delays: 
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COPY 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Al!owability" to avoid abandonment. See 37 CFR 1.53(f). 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
All 
Applicant may submit the inventor's oath or declaration at any time before the Notice of Allowance and Fee(s) 
Due, PTOL-85, is mailed. 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https://sportal.uspto.gov/authenticate/AuthenticateUserlocalEPF.html 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/bcao/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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Electronic Patent Application Fee Transmittal 

Application Number: 13781551 

Filing Date: 28-Feb-2013 

Title of Invention: Method Of Knitting A Knitted Component With An Integral Knit Tongue 

First Named Inventor/Applicant Name: Adrian Meir 

Filer: Eric M. Gibson/Lisa Boone-Kennerly 

Attorney Docket Number: 51-3238 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Utility application filing 1011 1 280 280 

Utility Search Fee 1111 1 600 600 

Utility Examination Fee 1311 1 720 720 

Pages: 

Claims: 

Claims in Excess of 20 1202 3 80 240 

Miscellaneous-Filing: 

Late Filing Fee for Oath or Declaration 1051 1 140 140 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1980 
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Electronic Acknowledgement Receipt 

EFSID: 15916193 

Application Number: 13781551 

International Application Number: 

Confirmation Number: 8567 

Title of Invention: Method Of Knitting A Knitted Component With An Integral Knit Tongue 

First Named Inventor/Applicant Name: Adrian Meir 

Customer Number: 57618 

Filer: Eric M. Gibson/Lisa Boone-Kennerly 

Filer Authorized By: Eric M. Gibson 

Attorney Docket Number: 51-3238 

Receipt Date: 31-MAY-2013 

Filing Date: 28-FEB-2013 

Time Stamp: 12:36:20 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Electronic Funds Transfer 

Payment was successfully received in RAM $1980 

RAM confirmation Number 10076 

Deposit Account 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

File Size(Bytes)/ I Multi I Pages 
Number Message Digest Part /.zip (if appl.) Skechers EX1013-p.746 
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336595 

1 Miscellaneous Incoming Letter 
2013-05-31_51-3238_NTFMP. 

pdf 
no 2 

4019f67a568e 7adf5ab9d366a 1 d72678cfd5 
869b 

Warnings: 

Information: 

38270 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
70176518f29d065ea49b4a75778005ed037 

8097e 

Warnings: 

Information: 

Total Files Size (in bytes) 374865 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc code: IDS 
Doc description: Information Disclosure Statement (IDS) Filed 

PTO/SB/08a (01-10) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 13781551 

Filing Date 2013-02-28 

INFORMATION DISCLOSURE First Named Inventor I Meir 
STATEMENT BY APPLICANT 

Art Unit 3765 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 51-3238 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 0601192 1898-03-22 Woodside 

2 1215198 1917-02-06 Rothstein 

3 1597934 A 1926-08-31 Stimpson 

4 1888172 A 1932-11-15 Joha 

5 1902780 A 1933-03-21 Holden 

6 1910251 A 1933-05-23 Joha 

7 2001293 A 1935-05-14 Wilson 

8 2047724 A 1936-07-14 Zuckerman 
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Application Number 13781551 

Filing Date 2013-02-28 

INFORMATION DISCLOSURE First Named Inventor I Meir 
STATEMENT BY APPLICANT 

Art Unit 3765 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 51-3238 

9 2147197 A 1939-02-14 Glidden 

10 2330199 A 1943-09-28 Basch 

11 2400692 A 1946-05-21 Herbert 

12 2586045 A 1952-02-19 Haza 

13 2641004 A 1953-06-09 Whiting 

14 2675631 A 1954-04-20 Doughty 

15 3694940 A 1972-10-03 Stohr 

16 3704474 1972-12-05 Winkler 

17 3766566 1973-10-23 Tadokoro 

18 3778856 1973-12-18 Christie 

19 3952427 1976-04-27 Von den Benken 
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Application Number 13781551 

Filing Date 2013-02-28 

INFORMATION DISCLOSURE First Named Inventor I Meir 
STATEMENT BY APPLICANT 

Art Unit 3765 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 51-3238 

20 3972086 1976-08-03 Belli 

21 4027402 1977-06-07 Liu 

22 4031586 1977-06-28 Von den Benken 

23 4211806 A 1980-07-08 Civardi 

24 4255949 A 1981-03-17 Thorneburg 

25 4317292 A 1982-03-02 Melton 

26 4373361 A 1983-02-15 Thorneburg 

27 4447967 A 1984-05-15 Zaino 

28 4465448 1984-08-14 Aldridge 

29 4499741 A 1985-02-19 Harris 

30 4607439 A 1986-08-26 Harada 
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Application Number 13781551 

Filing Date 2013-02-28 

INFORMATION DISCLOSURE First Named Inventor I Meir 
STATEMENT BY APPLICANT 

Art Unit 3765 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 51-3238 

31 4737396 1988-04-12 Kamat 

32 4785558 A 1988-11-22 Shiomura 

33 4813158 A 1989-03-21 Brown 

34 5095720 A 1992-03-17 Tibbals 

35 5152025 1992-10-16 Hirmas 

36 5192601 1993-03-09 Neisler 

37 5345638 A 1994-09-13 Nishida 

38 5353524 A 1994-10-11 Brier 

39 5461884 A 1995-10-31 McCartney 

40 5511323 A 1996-04-30 Dahlgren 

41 5572860 1996-11-12 Mitsumoto 
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Application Number 13781551 

Filing Date 2013-02-28 

INFORMATION DISCLOSURE First Named Inventor I Meir 
STATEMENT BY APPLICANT 

Art Unit 3765 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 51-3238 

42 5575090 A 1996-11-19 Condini 

43 5729918 1998-03-24 Smets 

44 5735145 A 1998-04-07 Pernick 

45 5746013 A 1998-05-05 Fay 

46 5823012 A 1998-10-20 Hacskaylo 

47 6308438 B1 2001-10-30 Throneburg 

48 6321574 B1 2001-11-27 Marker 

49 6401364 B1 2002-06-11 Burt 

50 6558784 B1 2003-05-06 Norton 

51 6588237 2003-07-08 Cole 

52 6910288 B2 2006-06-28 Dua 
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Application Number 13781551 

Filing Date 2013-02-28 

INFORMATION DISCLOSURE First Named Inventor I Meir 
STATEMENT BY APPLICANT 

Art Unit 3765 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 51-3238 

53 6931762 B1 2005-08-23 Dua 

54 7051460 B2 2006-05-30 Orei 

55 7056402 2006-06-06 Koerwien 

56 7347011 B2 2008-03-25 Dua 

57 7441348 B1 2008-10-28 Dawson 

58 7682219 2010-03-23 Falla 

59 7752775 B2 2010-07-13 Lyden 

60 7770306 B2 2010-08-10 Lyden 

61 7774956 B2 2010-08-17 Dua 

62 7814598 B2 2010-10-19 Dua 

63 8196317 B2 2012-06-12 Dua 
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Application Number 13781551 

Filing Date 2013-02-28 

INFORMATION DISCLOSURE First Named Inventor I Meir 
STATEMENT BY APPLICANT 

Art Unit 3765 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 51-3238 

64 8215033 B2 2012-07-10 Carboy 

65 8225530 B2 2012-07-24 Sokolowski 

66 8266749 B2 2012-09-18 Dua 

If you wish to add additional U.S. Patent citation information please click the Add button. 

U.S.PATENT APPLICATION PUBLICATIONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20020078599 A1 2002-06-27 Delgorgue 

2 20030126762 A1 2003-07-10 Tseng 

3 20030191427 2003-10-09 Jay 

4 20030200679 A1 2003-10-30 Wilson 

5 20040118018 A1 2004-06-24 Dua 

6 20050115284 A1 2005-06-02 Dua 
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Application Number 13781551 

Filing Date 2013-02-28 

INFORMATION DISCLOSURE First Named Inventor I Meir 
STATEMENT BY APPLICANT 

Art Unit 3765 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 51-3238 

7 20050193592 A1 2005-09-08 Dua 

8 20050284000 A1 2005-12-29 Kerns 

9 20070180730 A1 2007-08-09 Greene 

10 20070294920 A1 2007-12-27 Baychar 

11 20080017294 2008-01-24 Bailey 

12 20080110048 A1 2008-05-15 Dua 

13 20080189830 2008-08-14 Egglesfield 

14 20080313939 2008-12-25 Ardill 

15 20090068908 2009-03-12 Hinchcliff 

16 20100051132 2010-03-04 Glenn 

17 20100154256 A1 2010-06-24 Dua 
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Application Number 13781551 

Filing Date 2013-02-28 
INFORMATION DISCLOSURE First Named Inventor I Meir 
STATEMENT BY APPLICANT 

Art Unit 3765 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 51-3238 

18 20100170651 2010-07-08 Scherb 

19 20110078921 A1 2011-04-07 Greene 

20 20110185592 A1 2011-08-04 Nishiwaki 

21 20120011744 A1 2012-01-19 Bell 

22 20120233882 A1 2012-09-20 Huffa 

23 20120233884 A1 2012-09-20 Greene 

24 20120240429 A1 2012-09-27 Sokolowski 

25 20120255201 A1 2012-10-11 Little 

If you wish to add additional U.S. Published Application citation information please click the Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 
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1 1563752 EP A1 2005-08-17 Calzados • 
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Application Number 13781551 

Filing Date 2013-02-28 

INFORMATION DISCLOSURE First Named Inventor I Meir 
STATEMENT BY APPLICANT 

Art Unit 3765 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 51-3238 

2 870963 DE C 1953-03-19 Hofer • 
If you wish to add additional Foreign Patent Document citation information please click the Add button 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS 
publisher, city and/or country where published. 

1 Non-Final Office Action mailed October 17, 2012 in US Patent Application No. 13/400,511. • 

2 Non-Final Office Action mailed December 19, 2012 in US Patent Application No. 13/474,531. • 

3 Notice of Allowance mailed January 31, 2013 in US Patent Application No. 13/400,511. • 
If you wish to add additional non-patent literature document citation information please click the Add button 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO GDV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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Application Number 13781551 

Filing Date 2013-02-28 

INFORMATION DISCLOSURE First Named Inventor I Meir 
STATEMENT BY APPLICANT 

Art Unit 3765 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 
Attorney Docket Number 51-3238 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

IZJ A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Eric M. Gibson/ Date (YYYY-MM-DD) 2013-05-09 

Name/Print Eric M. Gibson Registration Number 59058 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Europaisches Patentamt 

European Patent Office 

Office europeen des brevets 
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(11) EP 1 563 752 A1 

(12) EUROPEAN PATENT APPLICATION 

(43) Date of publication: 
17.08.2005 Bulletin 2005/33 

(21) Application number: 04380085.3 

(22) Date of filing: 14.04.2004 

(84) Designated Contracting States: 
AT BE BG CH CV CZ DE DK EE ES Fl FR GB GR 
HU IE IT LI LU MC NL PL PT RO SE SI SKTR 
Designated Extension States: 
AL HR LTLV MK 

(30) Priority: 13.02.2004 ES 200400343 

(71) Applicant: Calzados Robusta, S.L. 
26580 Arnedo (La Rioja) (ES) 

(54) Metatarsal protection for safety footwear 

(57) It is constituted on the basis of a tongue (i) 
which is conveniently attached to the boot, which is di
vided into a number of sectors (3), in which are some 
receptacles (5) which hold sheets (6) of material resist
ant to impact and ductile in order to facilitate the adap-

4 7 

(51) Int Cl.7: A43C 13/14, A43B 7/32, 
A43B 23/26 

(72) Inventors: 
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26580 Arnedo (La Rioja) (ES) 

(74) Representative: Carpintero Lopez, Francisco 
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tation thereof to the form of the boot when closed. The 
sectors (3) are delimited by some lines of stitching (4) 
which facilitate the relative inclination between sectors 
(3) and therefore the articulation of the tongue (i) when 
the boot is flexed achieving greater user comfort. 

FIG.1 
3 
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Description 

OBJECT OF THE INVENTION 

[0001] The present invention is of application for safe
ty footwear employed in industry, of the type of that 
which incorporates protection to protect the user's feet 
fundamentally from impacts, as well as additionally from 
heat and the action of aggressive liquids. 
[0002] The object of the invention is a metatarsal pro
tection for safety footwear which is highly resistant to 
impact, whilst having the capability to adapt its form to 
the elastic deformation which is produced in the boot 
when walking or when the foot is flexed in a stationary 
position, achieving in this way greater comfort in the use 
of this type of footwear. 

BACKGROUND OF THE INVENTION 

[0003] Safety boots conventionally incorporate a toe
cap with metallic reinforcement to avoid injuries which 
could arise from the impact of an object which fell acci
dentally on the worker's boot. As a supplement to this 
reinforcing element it is envisaged, not only to protect 
the toecap area of the foot, but also to confer an added 
value to the boot through the incorporation of protection 
in the area of the instep. 
[0004] This protection, usually termed metatarsal, is 
formed by means of a stiff tongue which reduces move
ment and articulation capacity, especially in the meta
tarsal area. 
[0005] The protection normally hinges with respect to 
an emerging flap defined in the toecap of the boot to 
which it is joined by stitching or by means of rivets and 
is formed in a single material, which can be plastic or 
metallic, and also have curved forms which adapt to the 
shape of the metatarsal sector of the safety boot and in 
some developments it is envisaged that it be of reduced 
length without managing to cover the height of the boot 
with the object of guaranteeing a minimum articulation 
of the foot. 
[0006] This solution however is not completely satis
factory since, by not covering the whole extension of the 
metatarsal sectorthere remains an extensive area of the 
foot, ankle and area where the leg joins the ankle ex
posed to impacts, and also the discomfort and cutting 
effect that the stiff tongue has on the user. 

tection for the whole metatarsal area whilst providing 
flexibility for its adaptation to the movement of the boot 
resulting therefore in substantial comfort for the user. 
[0009] The metatarsal protection fundamentally com-

5 prises a tongue formed by individual layers of leather or 
of appropriate material, which is divided into sectors in 
which receptacles are defined which hold sheets of im
pact-resistant material and at the same time offer acer
tain ductility to allow a certain deformation of the tongue 

10 and thereby good adaptation to the morphology of the 
boot, when worn on the foot and closed. These sectors 
are delimited by lines of stitching sewn transversally 
which facilitate the articulation of the tongue when the 
boot is flexed eliminating in this way the stiffness which 

15 usually accompanies other systems of protection. 
[0010] The sheet of impact-resistant and ductile ma
terial (for example aluminium) can be clad with a padded 
material, like latex foam for example, which constitutes 
a covering which prevents the cutting effect of the sheet, 

20 whilst increasing comfort. 
[0011] The tongue is secured by stitching to the toe
cap of the boot and could even be reinforced by means 
of rivets. 
[0012] The protection so constituted guarantees the 

25 absorption of impacts by means of the sheets of resist
ant material which are located in different sectors of the 
tongue, preferably parallel and separated by a short dis
tance. This separating gap facilitates articulation be
tween said sectors, allowing the tongue to adapt to the 

30 form of the instep of the boot when flexed. 

35 

[0013] The incorporation of this protection does not 
constitute any impediment whatsoever for the adoption 
of any boot closing system, be it by means of a Velcro 
strip, laces or any other solution. 

DESCRIPTION OF THE DRAWINGS 

[0014] To complete the description that is being made 
and with the object of assisting in a better understanding 

40 of the characteristics of the invention, in accordance 
with a preferred example of practical embodiment there
of, accompanying said description as an integral part 
thereof, is a set of drawings wherein, by way of illustra
tion and not restrictively, the following has been repre-

45 sented: 

[0007] The development of protection for safety foot
wear in which a compromise is reached between resist
ance to impact and flexibility, whilst guaranteeing the 50 

protection of the whole metatarsal area makes the in
vention feasible which is disclosed below. 

Figure 1 . - It shows a view in perspective of an open 
boot in which the metatarsal protection is appreci
ated with a section in which one can observe the 
resistant sheet and the padded material inside one 
of the sectors. 

DESCRIPTION OF THE INVENTION 

[0008] The metatarsal protection which constitutes 
the object of this invention fully covers the expressed 
expectations in the measure that it offers effective pro-

55 

2 

Figure 2. - It shows a side view of a longitudinal sec
tion of the protection. 

Figure 3. - It shows a side view of the flexed boot in 
which one can observe how the protection articu
lates to adapt to the form of the boot. 
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PREFERRED EMBODIMENT OF THE INVENTION 3. Metatarsal protection for safety footwear according 
to claim 1 characterised in that the sectors (3) of 
the tongue (1) are extended transversally thereto in 
a parallel arrangement and separated by a short 

[0015] Taking the figures represented as reference a 
preferred mode of embodiment is described of the met
atarsal protection for safety footwear which constitutes 
the object of this invention. 

5 distance to facilitate their articulation. 

[0016] The metatarsal protection is constituted on the 
basis of a tongue (1) which is conveniently attached to 
the boot, be this by stitching, rivets, a combination of 
both or any other means. 
[0017] The tongue (1) is formed by two layers of leath-
er or of appropriate material (2-2') between which are 
defined a number of sectors (3), delimited by lines of 
stitching (4) which allow articulation of the boot, in which 
some receptacles (5) are to be found which hold sheets 
(6) of impact-resistant and ductile material, to facilitate 
the adaptation thereof to the form of the boot when worn 
and closed. 
[0018] The resistant sheets (6) are clad with padding 
(7) inside the receptacles (5). 
[0019] The sectors (3) of the tongue (1) can be ex
tended transversally thereto in a parallel arrangement 
and separated at a short distance by the transversal 
lines of stitching (4) which facilitate the relative inclina-

10 

15 

20 

tion between sectors (3) and therefore the articulation 25 

of the tongue (1) when the boot is flexed. 
[0020] Furthermore the tongue (1) comes with a flap 
(8) which constitutes the connecting element with the 
boot, to which it is conveniently articulated. 
[0021] As can be appreciated in figure 1 the boot can 30 

have a Velcro strip (9) to which adhere the band (10) 
which can previously enwrap the tongue (1) to establish 
the closing of the boot although as has been indicated 
above, the form of closing can be by laces, buckles or 
of any other nature. 35 

Claims 

1. Metatarsal protection for safety footwear which is 40 

constituted on the basis of a tongue (1) fitted with 
resistant elements which is conveniently attached 
to the boot, be this by stitching, rivets, a combination 
of both or other means, characterised in that the 
tongue is divided into a number of sectors (3), in 45 

which are receptacles (5) which hold sheets (6) of 
material, resistant to impact, and having a certain 
ductility to facilitate the adaptation thereof to the 
form of the boot when closed, the sectors (3) being 
delimited by some lines of stitching (4) which facil- 50 

itate the relative inclination between sectors (3) and 
therefore the articulation of the tongue ( 1) and its 
adaptation to the form of the boot. 

2. Metatarsal protection for safety footwear according 55 

to claim 1 characterised in that the resistant 
sheets (6) are clad with padding (7) inside the re
ceptacles (5). 

3 
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FIG.1 
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ist als Erfinder genannt warden 

Georg Hofer, Grassau (Obb.) 
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2 870 963 
Die Erfindung bezie!ht si:ch au£ Laschen von 

Schuhen, die der Feuchtigkeit ausgesetzt werden, 
insbesondere Schuhe fiir den Winten:;port, wie 
Skistiefel. 

5 Bei solchen Schuhen .ist das Oberledei; -giewohn-
lich viel fester und wasserundurchlassiger als d~s 
meist <liiinne Leder der Schu'hLaschen. Wanrentl 
das Oberleder der Schuhe der Feudhtigkeit ziem
lkh lange staindhaLt, ohne daB sie dur.chzu,dringen 

10 vermag, schl-agt die Feuchtigkeit du,rch die diinne 
Lasche viel schneller hindurch und erzeugt nasse 
FiiBe mit alleu bekannten Folgeerscheinungen, zu
mal der Schnee sich leicht :in •die Liicken an den 
Schuhlasc!hen festsetzt un:d dort ,durch die Korper-

15 warme ZUllTI Schmelzen kommt. Besonders ist dies 
der Fall, wenn eine Schuh1asche Polsterefolagen 
aus weichen Sroffen, wie z. B. Schwammgu'lnmi, 
hat, um den Druck der Verschniirung vom FuB 
fernzuhaiten. In diesem Fall sa,ugt -sich der 

20 Schwammgummi v:oll Wasser, na:Bt -nach innen 
<lurch un<d ist nur sehr schwer trooken zu be
komrnen, .weit das van ihm aufgesogene Wasser 
nur ganz allinahlich <lurch das Leder der Lasche 
hindurch verdunsten kann. 

25 Die Erfindung besteht nun darin, die weiche 
Polstereinlage au.swechselbar zu .machen. 

Fig. r zeigt schematisch den Erfindungsgegen:
stand in der D.raufs.icht, 

Fig. 2 im Schnitt A-B. 
30 Die als Tasche I ausgebildete Lasche wird nichti 

wie bisher, allseitig zugenaht, sondem s:ie · bleibt 
an einer Seite, zweckma6i,g an oder Obers:erte 2, 

offein. Das Polster 3, z. B. der Schwammgurnmi, 
wird in die Laschentasche I eingelegt und ka,nn, 

35 wenn es feuclit ist, herausgienommen und giesondert 
getrocknet werden. 

Man kann den Vorderteil 4 oder den Riickteil 5 
der Lasche noch iiber die fiir den Gebrauch er
forderliche Lange hinaus, z. B. an der Oberseite 
der Lasche an der Stelle 6, verlangern und in die 40 
Tasche hinein um ·die Oberkante des Polsters her
umklappen, damit die Ei,iilage nicht herausru.tscht, 
wie ,es in der hbbildung gestrichelt gezeichnet ist. 

Wenn die Lasche nicht in Form einer T.asche 
ausgebildet isl:, 'kann man das Polster auch a:n. -<ier 45 
Riickseite der Lasche an einigen Punkten a,bnelhm-
bar befestigen, -z. B. mit einer Verschniirung, mit 
kleinen Druckknopfen od. dgl. 

D~ Beschreibung und die Abbilrdungen zeigen 
nur eine Ausfiihrungsforrn der erfindungsgiernaBen 50 
taschenformigen Lasche, ohne daB die Erfin<lung 
jedoch auf diese ·besondere Ausfii!hrungsform be
schrankt sein so11. 

PATENTANSPRUCHE: 

I. Lasche fiir Stiefe1, .insbes·ondere fiir Ski,.. 
stiefel, die mit Polster versehen ist, dadurch 
gekellt11Zeichnet, -da.B Mittel vo-rgesehen: sind, 
um das Polster leicht auswechselbar mit de-r 

55 

Lasche zu verbi.n.den. 60 
2. Lasche nach Anspruch r, dadurch gekenn

zeichnet, daB sie als einseitig, insbesondere an 
ihrer Oberseite o:ffene Tasche ausgebildet ist, 
in die d:as Poster eingelegt werden kann. 

3. Lasche niach. Anspruch r oder 2, dadU'rdh 65 
g,ekennzeichnet, daB die F,liiche der Lasche der-
art vergr6Bert ist, datl sie um einen Teil des 
Polsters herumgelegt werden kann. 

4. Lasche nach Ansp,ruch r, dadurch gekenn-
- zeichnet, daB <las Polster an der Riickseite der 70 

Lasche z. B. mit einer Verschniirung oder mit 
kleinen Druckknopfen befestiigt ist. 

Hierzu r Blatt Zeichnungen 

0 5785 3;53 
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expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
All 
Applicant may submit the inventor's oath or declaration at any time before the Notice of Allowance and Fee(s) 
Due, PTOL-85, is mailed. 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/bcao/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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APPLICATION 
NUMBER 

13/781,551 

57618 

FILING or 
37l(c)DATE 

02/28/2013 

PLUMSEA LAW GROUP, LLC 
10411 MOTOR CITY DRIVE 
SUITE 320 
BETHESDA, MD 20817 

GRPART 

UNIT 

3765 
FIL FEE REC'D 

0.00 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

51-3238 23 3 
CONFIRMATION NO. 8567 

FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~H!ll!IH] 111111111111111 IIII IIII 

Date Mailed: 04/02/2013 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Adrian Meir, Portland, OR; 
Daniel A. Podhajny, Beaverton, OR; 
Daren P. Tatler, Hillsboro, OR; 

Nike, Inc., Beaverton, OR 
Assignment For Published Patent Application 

Nike, Inc., Beaverton, OR 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CIP of 13/400,511 02/20/2012 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

If Required, Foreign Filing License Granted: 03/25/2013 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/781,551 
Projected Publication Date: To Be Determined - pending completion of Missing Parts 
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Non-Publication Request: No 

Early Publication Request: No 
Title 

Method Of Knitting A Knitted Component With An Integral Knit Tongue 

Preliminary Class 

066 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 
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LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/781,551 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 23 minus 20= 3 (37 CFR 1.16(i)) 
OR X 80 = 240 

INDEPENDENT CLAIMS 3 minus 3 = X 420 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1840 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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U d h P n ert e aperwor k R d e uctIon A f 1995 ct o , no persons are require 
r 

UTILITY 
PATENT APPLICATION 

TRANSMITTAL 

\.. (Only for new nonprovisional applications under 37 CFR 1.53(b)) 

APPLICATION ELEMENTS 
See MPEP chapter 600 concerning utility patent application contents. 

1.0 Fee Transmittal Form. 
(PTO/SB/17 or equivalent) 

2. • Applicant claims small entity status. 
See 37 CFR 1.27. 

3.[Z] Specification. [Total Pages 51 l 
Both the claims and abstract must start on a new page 
(For information on the preferred arrangement, see MPEP § 608.01/a)) 

4.[Z) Drawing(s). (35 U.S.C. 113) [Total Sheets 28 

d 

PTO/AIA/15 (07-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE 
to respon to a co ectIon o In ormatIon un ess It IspIavs a va 1 contra num d II f. f I d" I I"d 0MB I b er. 

51-3238 " Attorney Docket No. 

First Inventor Adrian Meir 

Title Method Of Knitting A Knitted ... 

Express Mail Label No. _) 

Commissioner for Patents 
ADDRESS TO: P.O. Box 1450 

Alexandria VA 22313-1450 

ACCOMPANYING APPLICATION PARTS 

9. D Assignment Papers. 
(cover sheet & document(s)) 

Name of Assignee Nike, Inc. for the U.S.A. and 

l 
Nike International Ltd. for all other territories 

5. Inventor's Oath or Declaration. [Total Sheets l 10. D 37 CFR 3.73(c) Statement. • Power of Attorney. 
(including substitute statements under 37 CFR 1. 64 and assignments serving as an (when there is an assignee) 
oath or declaration under 37 CFR 1.63/e)) 

a.B Newly executed (original or copy) 11 . D English Translation Document. 
b. A copy from a prior application (37 CFR 1.63(d)) (if applicable) 

6.[Z] Application Data Sheet. ·see Note below. 12. D Information Disclosure Statement. 
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) (PTO/SB/08 or PT0-1449) 

Dcopies of citations attached 

7.• CD-ROM or CD-R. 13. D Preliminary Amendment. 
in duplicate, large table or Computer Program (Appendix) 

14. • Return Receipt Postcard. D Landscape Table on CD 
(MPEP § 503) (Should be specifically itemized) 

8. Nucleotide and/or Amino Acid Sequence Submission. 15. D Certified Copy of Priority Document(s). 
(if applicable, items a. - c. are required) 
a. • Computer Readable Form (CRF) 

(if foreign priority is claimed) 

b. • Specification Sequence Listing on: 16. D Nonpublication Request. 

• Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 or 

i. CD-ROM or CD-R (2 copies); or equivalent. 

ii. • Paper 
17. Oother: 

C. • Statements verifying identity of above copies 

*Note: (1) Benefit claims under 37 CFR 1. 78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS). 

(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an 

assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary 

interest in the matter. See 37 CFR 1.46(b). 

18. CORRESPONDENCE ADDRESS 

[Z] The address associated with Customer Number: 57618 OR D Correspondence address below 

Name 

Address 

City I State Zip Code 

Country I Telephone Email 

Signature /Eric M. Gibson/ I Date February 28, 2013 

Name 
Eric M. Gibson Registration No. I 

(Print/Type) (Attornev/Aqent) 59 ,o5s 
This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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PTO/AIA/14 (08-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 51-3238 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Method Of Knitting A Knitted Component With An Integral Knit Tongue 

The application data sheet is part of the provisional or non provisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1. 76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

D 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 r Rijrn6#€l l 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Adrian Meir 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Portland I State/Province I OR I Country of Residencd I us 

Mailing Address of Inventor: 

Address 1 c/o Nike, Inc. 

Address 2 One Bowerman Drive 

City I Beaverton I State/Provi nee I OR 

Postal Code I 97005-6453 I Countryi I us 

Inventor 2 !? Rirnove Jl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Daniel A. Podhajny 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Beaverton I State/Province I OR I Country of Residencd I us 

Mailing Address of Inventor: 

Address 1 c/o Nike, Inc. 

Address 2 One Bowerman Drive 

City I Beaverton I State/Provi nee I OR 

Postal Code I 97005-6453 I Countryi I us 

Inventor 3 !? gijrnqyij fl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Daren P. Tatler 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

EFS Web 2.2.4 
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PTO/AIA/14 (08-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 51-3238 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Method Of Knitting A Knitted Component With An Integral Knit Tongue 

City I Hillsboro I State/Province I OR I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 c/o Nike, Inc. 

Address 2 One Bowerman Drive 

City I Beaverton I State/Provi nee I OR 

Postal Code I 97005-6453 I Countryi I us 

All Inventors Must Be Listed - Additional Inventor Information blocks may be It generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 57618 

Email Address 

Application Information: 

Title of the Invention Method Of Knitting A Knitted Component With An Integral Knit Tongue 

@tip 

Attorney Docket Number 51-3238 I Small Entity Status Claimed • 
Application Type Non provisional 

Subject Matter Utility 

Suggested Class (if any) Isub Class (if any) I 
Suggested Technology Center (if any) 

JI 

Total Number of Drawing Sheets (if any) 28 I Suggested Figure for Publication (if any) I 20 

Publication Information: 

• 

• 

Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

EFS Web 2.2.4 
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PTO/AIA/14 (08-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 51-3238 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Method Of Knitting A Knitted Component With An Integral Knit Tongue 

Please Select One: @ Customer Number I O US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number 57618 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate 
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the 
specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 

Prior Application Status Pending I RiiNN~ I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

Continuation in part of 13/400511 2012-02-20 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 

Foreign Priority Information: 
This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is 
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b) 
and 37 CFR 1.55(a). 

[gijiffiN¥1 
Application Number Country' Filing Date (YYYY-MM-DD) Priority Claimed 

0 Yes @ No 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. 

Authorization to Permit Access: 

!ZI Authorization to Permit Access to the Instant Application by the Participating Offices 

EFS Web 2.2.4 
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PTO/AIA/14 (08-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 51-3238 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention Method Of Knitting A Knitted Component With An Integral Knit Tongue 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), 
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant 
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority 
to the instant patent application is filed to have access to the instant patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect 
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is 
sought in the instant patent application. 

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization. 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1 .45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

@ Assignee lo Legal Representative under 35 U.S.C. 117 

0 Person to whom the inventor is obligated to assign. lo Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 
Name of the Deceased or Legally Incapacitated Inventor :I 
If the Assignee is an Organization check here. ~ 
Organization Name I Nike, Inc. 

Mailing Address Information: 

Address 1 One Bowerman Drive 

Address 2 

City Beaverton State/Province OR 

Country I us Postal Code 97005-6453 

Phone Number I Fax Number 

EFS Web 2.2.4 
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PTO/AIA/14 (08-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 51-3238 
Application Data Sheet 37 CFR 1.76 

Application Number 
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METHOD OF KNITTING A KNITTED COMPONENT 

WITH AN INTEGRAL KNIT TONGUE 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application is a continuation-in-part of co-pending U.S. 

Patent Application Serial Number 13/400,511, entitled "Article Of Footwear 

Incorporating A Knitted Component With A Tongue", filed on February 20, 2012, 

which application is hereby incorporated by reference in its entirety. 

BACKGROUND 

[0002] The present invention relates generally to methods of 

manufacturing articles of footwear, and, in particular, to a knitting process for a 

knitted component with an integral knit tongue for an article of footwear. 

[0003] Conventional articles of footwear generally include two primary 

elements, an upper and a sole structure. The upper is secured to the sole 

structure and forms a void on the interior of the footwear for comfortably and 

securely receiving a foot. The sole structure is secured to a lower area of the 

upper, thereby being positioned between the upper and the ground. In athletic 

footwear, for example, the sole structure may include a midsole and an outsole. 

The midsole often includes a polymer foam material that attenuates ground 

reaction forces to lessen stresses upon the foot and leg during walking, running, 

and other ambulatory activities. Additionally, the midsole may include fluid-filled 

chambers, plates, moderators, or other elements that further attenuate forces, 

enhance stability, or influence the motions of the foot. The outsole is secured to a 

lower surface of the midsole and provides a ground-engaging portion of the sole 

structure formed from a durable and wear-resistant material, such as rubber. The 
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sole structure may also include a sockliner positioned within the void and proximal 

a lower surface of the foot to enhance footwear comfort. 

[0004] The upper generally extends over the instep and toe areas of the 

foot, along the medial and lateral sides of the foot, under the foot, and around the 

heel area of the foot. In some articles of footwear, such as basketball footwear 

and boots, the upper may extend upward and around the ankle to provide support 

or protection for the ankle. Access to the void on the interior of the upper is 

generally provided by an ankle opening in a heel region of the footwear. A lacing 

system is often incorporated into the upper to adjust the fit of the upper, thereby 

permitting entry and removal of the foot from the void within the upper. The lacing 

system also permits the wearer to modify certain dimensions of the upper, 

particularly girth, to accommodate feet with varying dimensions. In addition, the 

upper may include a tongue that extends under the lacing system to enhance 

adjustability of the footwear, and the upper may incorporate a heel counter to limit 

movement of the heel. 

[0005] A variety of material elements (e.g., textiles, polymer foam, 

polymer sheets, leather, synthetic leather) are conventionally used in 

manufacturing the upper. In athletic footwear, for example, the upper may have 

multiple layers that each include a variety of joined material elements. As 

examples, the material elements may be selected to impart stretch-resistance, 

wear-resistance, flexibility, air-permeability, compressibility, comfort, and moisture

wicking to different areas of the upper. In order to impart the different properties to 

different areas of the upper, material elements are often cut to desired shapes and 

then joined together, usually with stitching or adhesive bonding. Moreover, the 

material elements are often joined in a layered configuration to impart multiple 

properties to the same areas. As the number and type of material elements 

incorporated into the upper increases, the time and expense associated with 

transporting, stocking, cutting, and joining the material elements may also increase. 

Waste material from cutting and stitching processes also accumulates to a greater 

degree as the number and type of material elements incorporated into the upper 
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increases. Moreover, uppers with a greater number of material elements may be 

more difficult to recycle than uppers formed from fewer types and numbers of 

material elements. By decreasing the number of material elements used in the 

upper, therefore, waste may be decreased while increasing the manufacturing 

efficiency and recyclability of the upper. 

[0006] Therefore, there exists a need for an article of footwear that 

incorporates a knitted component with an integral knit tongue. 
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[0007] Various configurations of an article of footwear may have an 

upper and a sole structure secured to the upper. A knitted component including 

the upper and an integral knit tongue is incorporated into the article of footwear. 

The upper and the integral knit tongue are formed as a one-piece knit element. 

The knit element defines a portion of an exterior surface of the upper and an 

opposite interior surface of the upper, with the interior surface defining a void for 

receiving a foot. The integral knit tongue is formed of unitary knit construction with 

the upper as a one-piece knit element and extends through a throat area of the 

upper. The integral knit tongue incorporates raised elements providing lace 

apertures for a lacing system. 

[0008] In one aspect, the invention provides a method of manufacturing 

a knitted component for an article of footwear, the method comprising: knitting a 

portion of the knitted component defining an upper with a knitting machine, the 

upper including a portion of at least one of an exterior surface of the knitted 

component and an opposite interior surface of the knitted component; and knitting 

an integral knit tongue that is of unitary knit construction with the upper with the 

knitting machine, the integral knit tongue extending through a throat area of the 

knitted component; and wherein the integral knit tongue is joined by knitting with 

the knitting machine to a forward portion of the throat area and at least along a 

portion of a lateral side and a medial side of the throat area of the knitted 

component extending from the forward portion to an ankle opening of the upper. 

[0009] In another aspect, the invention provides a method of 

manufacturing a knitted component for an article of footwear, the method 

comprising: knitting a first portion of the knitted component defining an upper with 

a first feeder of a knitting machine, the upper including a portion of at least one of 

an exterior surface of the knitted component and an opposite interior surface of the 

knitted component; knitting a second portion of the knitted component defining the 

upper with a second feeder of the knitting machine; and knitting an integral knit 
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tongue that is of unitary knit construction with the upper with at least one of the 

first feeder and the second feeder of the knitting machine, the integral knit tongue 

extending through a throat area of the knitted component; and wherein the integral 

knit tongue is joined by knitting with the knitting machine to a forward portion of the 

throat area and at least along a portion of a lateral side and a medial side of the 

throat area of the knitted component extending from the forward portion to an 

ankle opening of the upper. 

[001 0] In another aspect, the invention provides a method of 

manufacturing a knitted component for an article of footwear, the method 

comprising: knitting a first portion of the knitted component defining an upper with 

a first feeder of a knitting machine, the upper including a portion of at least one of 

an exterior surface of the knitted component and an opposite interior surface of the 

knitted component; knitting a second portion of the knitted component defining the 

upper with a second feeder of the knitting machine; and knitting an integral knit 

tongue that is of unitary knit construction with the upper with a third feeder of the 

knitting machine, the integral knit tongue extending through a throat area of the 

knitted component; and wherein the integral knit tongue is joined by knitting with 

the knitting machine to a forward portion of the throat area and at least along a 

portion of a lateral side and a medial side of the throat area of the knitted 

component extending from the forward portion to an ankle opening of the upper. 

[0011] Other systems, methods, features and advantages of the 

invention will be, or will become, apparent to one of ordinary skill in the art upon 

examination of the following figures and detailed description. It is intended that all 

such additional systems, methods, features and advantages be included within 

this description and this summary, be within the scope of the invention, and be 

protected by the following claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The invention can be better understood with reference to the 

following drawings and description. The components in the figures are not 

necessarily to scale, emphasis instead being placed upon illustrating the principles 

of the invention. Moreover, in the figures, like reference numerals designate 

corresponding parts throughout the different views. 

[0013] FIG. 1 is an isometric view of an exemplary embodiment of an 

article of footwear; 

[0014] FIG. 2 is a lateral side view of an exemplary embodiment of an 

article of footwear; 

[0015] FIG. 3 is a medial side view of an exemplary embodiment of an 

article of footwear; 

[0016] FIG. 4A is a cross-sectional view of the article of footwear, as 

defined by section lines 4A in FIGS. 2 and 3; 

[0017] FIG. 4B is a cross-sectional view of the article of footwear, as 

defined by section lines 4B in FIGS. 2 and 3; 

[0018] FIG. 5 is a top plan view of an exemplary embodiment of a knitted 

component with an integral knit tongue; 

[0019] FIG. 6 is a cross-sectional view of the knitted component with the 

integral knit tongue, as defined by section line 6 in FIG. 5; 

[0020] FIG. 7 is an enlarged schematic view of the integral knit tongue of 

the knitted component; 

[0021] FIG. 8 is a top plan view of an alternate embodiment of a knitted 

component with an integral knit tongue; 

[0022] FIG. 9 is a cross-sectional view of the knitted component with the 

integral knit tongue, as defined by section line 9 in FIG. 8; 

[0023] FIG. 10 is a top plan view of an alternate embodiment of a knitted 

component with an integral knit tongue having a partially integral portion; 
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[0024] FIG. 11 is an enlarged schematic view of the integral knit tongue 

of the knitted component having a partially integral portion; 

[0025] FIG. 12 is a cross-sectional view of the knitted component with 

the integral knit tongue having a partially integral portion, as defined by section line 

12inFIG.11; 

[0026] FIG. 13 is a top plan view of an alternate embodiment of a knitted 

component with an integral knit tongue having partially decoupled knit elements; 

[0027] FIG. 14 is a cross-sectional view of the integral knit tongue of the 

knitted component having partially decoupled knit elements, as defined by section 

line 14 in FIG. 13; 

[0028] FIG. 15 is a cross-sectional view of the integral knit tongue of the 

knitted component having partially decoupled knit elements, as defined by section 

line 15 in FIG. 13; 

[0029] FIG. 16 is a loop diagram of an exemplary embodiment of an 

integral knit tongue; 

[0030] FIG. 17 is an isometric view of an exemplary embodiment of a 

knitting machine; 

[0031] FIG. 18 is a schematic view of internal components of the knitting 

machine in operation; 

[0032] FIG. 19 is a schematic view of internal components of the knitting 

machine in operation to manufacture a knitted component with an integral knit 

tongue; 

[0033] FIG. 20 is a schematic view of internal components of the knitting 

machine in operation to manufacture a knitted component with an integral knit 

tongue; 

[0034] FIG. 21 is a schematic view of internal components of the knitting 

machine in operation to manufacture a knitted component with an integral knit 

tongue; 
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[0035] FIG. 22 is a schematic view of internal components of the knitting 

machine in operation to manufacture a knitted component with an integral knit 

tongue having a partially integral portion; 

[0036] FIG. 23 is a schematic view of internal components of the knitting 

machine in operation to manufacture a knitted component with an integral knit 

tongue having a partially integral portion; 

[0037] FIG. 24 is a schematic view of internal components of the knitting 

machine in operation to manufacture a knitted component with an integral knit 

tongue having a partially integral portion; 

[0038] FIG. 25 is a schematic view of internal components of the knitting 

machine in operation to manufacture a knitted component with an integral knit 

tongue having a partially integral portion; 

[0039] FIG. 26 is a schematic view of internal components of the knitting 

machine in operation to manufacture a knitted component with an integral knit 

tongue having partially decoupled knit layers; 

[0040] FIG. 27 is a schematic view of internal components of the knitting 

machine in operation to manufacture a knitted component with an integral knit 

tongue having partially decoupled knit layers; 

[0041] FIG. 28 is a schematic view of internal components of the knitting 

machine in operation to manufacture a knitted component with an integral knit 

tongue having partially decoupled knit layers; and 

[0042] FIG. 29 is a schematic view of internal components of the knitting 

machine in operation to manufacture a knitted component with an integral knit 

tongue having partially decoupled knit layers. 
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DETAILED DESCRIPTION 

[0043] The following discussion and accompanying figures disclose a 

variety of concepts relating to knitted components and the manufacture of knitted 

components. Although the knitted components may be used in a variety of 

products, an article of footwear that incorporates one of the knitted components is 

disclosed below as an example. In addition to footwear, the knitted components 

may be used in other types of apparel (e.g., shirts, pants, socks, jackets, 

undergarments), athletic equipment (e.g., golf bags, baseball and football gloves, 

soccer ball restriction structures), containers (e.g., backpacks, bags), and 

upholstery for furniture (e.g., chairs, couches, car seats). The knitted components 

may also be used in bed coverings (e.g., sheets, blankets), table coverings, towels, 

flags, tents, sails, and parachutes. The knitted components may be used as 

technical textiles for industrial purposes, including structures for automotive and 

aerospace applications, filter materials, medical textiles (e.g. bandages, swabs, 

implants), geotextiles for reinforcing embankments, agrotextiles for crop protection, 

and industrial apparel that protects or insulates against heat and radiation. 

Accordingly, the knitted components and other concepts disclosed herein may be 

incorporated into a variety of products for both personal and industrial purposes. 

[0044] Footwear Configurations 

[0045] FIGS. 1 through 15 illustrate various footwear configurations 

according to the principles described and illustrated herein. In particular, FIGS. 1-

4B illustrate an exemplary embodiment of an article of footwear incorporating a 

knitted component including an upper and an integral knit tongue. 

[0046] FIGS. 1 through 4B illustrate an exemplary embodiment of an 

article of footwear 100, also referred to simply as footwear 100. In some 

embodiments, article of footwear 100 may include a sole structure 110 and an 

upper 120. Although footwear 100 is illustrated as having a general configuration 

suitable for running, concepts associated with footwear 100 may also be applied to 
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a variety of other athletic footwear types, including baseball shoes, basketball 

shoes, cycling shoes, football shoes, tennis shoes, soccer shoes, training shoes, 

walking shoes, and hiking boots, for example. The concepts may also be applied 

to footwear types that are generally considered to be non-athletic, including dress 

shoes, loafers, sandals, and work boots. Accordingly, the concepts disclosed with 

respect to footwear 100 may be applied to a wide variety of footwear types. 

[0047] For reference purposes, footwear 100 may be divided into three 

general regions: a forefoot region 101, a midfoot region 102, and a heel region 103, 

as shown in FIGS. 1, 2, and 3. Forefoot region 101 generally includes portions of 

footwear 100 corresponding with the toes and the joints connecting the 

metatarsals with the phalanges. Midfoot region 102 generally includes portions of 

footwear 100 corresponding with an arch area of the foot. Heel region 103 

generally corresponds with rear portions of the foot, including the calcaneus bone. 

Footwear 100 also includes a lateral side 104 and a medial side 105, which extend 

through each of forefoot region 101, midfoot region 102, and heel region 103 and 

correspond with opposite sides of footwear 100. More particularly, lateral side 104 

corresponds with an outside area of the foot (i.e., the surface that faces away from 

the other foot), and medial side 105 corresponds with an inside area of the foot 

(i.e., the surface that faces toward the other foot). Forefoot region 101, midfoot 

region 102, and heel region 103 and lateral side 104, medial side 105 are not 

intended to demarcate precise areas of footwear 100. Rather, forefoot region 101, 

midfoot region 102, and heel region 103 and lateral side 104, medial side 105 are 

intended to represent general areas of footwear 100 to aid in the following 

discussion. In addition to footwear 100, forefoot region 101, midfoot region 102, 

and heel region 103 and lateral side 104, medial side 105 may also be applied to 

sole structure 110, upper 120, and individual elements thereof. 

[0048] In an exemplary embodiment, sole structure 110 is secured to 

upper 120 and extends between the foot and the ground when footwear 100 is 

worn. In some embodiments, the primary elements of sole structure 110 are a 

midsole 111, an outsole 112, and a sockliner 113 (shown in FIGS. 4A and 4B). 
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Midsole 111 is secured to a lower surface of upper 120 and may be formed from a 

compressible polymer foam element (e.g., a polyurethane or ethylvinylacetate 

foam) that attenuates ground reaction forces (i.e., provides cushioning) when 

compressed between the foot and the ground during walking, running, or other 

ambulatory activities. In other embodiments, midsole 111 may incorporate plates, 

moderators, fluid-filled chambers, lasting elements, or motion control members 

that further attenuate forces, enhance stability, or influence the motions of the foot, 

or midsole 111 may be primarily formed from a fluid-filled chamber. Outsole 112 is 

secured to a lower surface of midsole 111 and may be formed from a wear

resistant rubber material that is textured to impart traction. Sockliner 113 is 

located within upper 120 and is positioned to extend under a lower surface of the 

foot to enhance the comfort of footwear 100. Although this configuration for sole 

structure 110 provides an example of a sole structure that may be used in 

connection with upper 120, a variety of other conventional or nonconventional 

configurations for sole structure 110 may also be used. Accordingly, in other 

embodiments, the features of sole structure 110 or any sole structure used with 

upper 120 may vary. 

[0049] In some embodiments, upper 120 defines a void within footwear 

100 for receiving and securing a foot relative to sole structure 110. The void is 

shaped to accommodate the foot and extends along a lateral side of the foot, 

along a medial side of the foot, over the foot, around the heel, and under the foot. 

Access to the void is provided by an ankle opening 121 located in at least heel 

region 103. In some embodiments, a throat area 123 extends from ankle opening 

121 in heel region 103 over an area corresponding to an instep of the foot to an 

area adjacent to forefoot region 101. In an exemplary embodiment, an integral 

knit tongue 140 is formed of unitary knit construction with upper 120 and extends 

through throat area 123 of upper 120 between lateral side 104 and medial side 

105. 

[0050] A lace 122 extends through various lace apertures 143 in raised 

elements 142 of integral knit tongue 140 and permits the wearer to modify 
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dimensions of upper 120 to accommodate proportions of the foot. More 

particularly, lace 122 permits the wearer to tighten upper 120 around the foot, and 

lace 122 permits the wearer to loosen upper 120 to facilitate entry and removal of 

the foot from the void (i.e., through ankle opening 121 ). In addition, integral knit 

tongue 140 of upper 120 extends under lace 122 to enhance the comfort of 

footwear 100. In further configurations, upper 120 may include additional 

elements, such as (a) a heel counter in heel region 103 that enhances stability, 

(b) a toe guard in forefoot region 101 that is formed of a wear-resistant material, 

and (c) logos, trademarks, and placards with care instructions and material 

information. 

[0051] Many conventional footwear uppers are formed from multiple 

material elements (e.g., textiles, polymer foam, polymer sheets, leather, synthetic 

leather) that are joined through stitching or bonding, for example. In contrast, a 

majority of upper 120 is formed from a knitted component 130, which extends 

through each of forefoot region 101, midfoot region 102, and heel region 103, 

along both lateral side 104 and medial side 105, over forefoot region 101, and 

around heel region 103. In addition, knitted component 130 forms portions of both 

an exterior surface and an opposite interior surface of upper 120. As such, knitted 

component 130 defines at least a portion of the void within upper 120. In some 

configurations, knitted component 130 may also extend under the foot. Referring 

to FIGS. 4A and 4B, however, a strobel sock 125 is secured to knitted component 

130 and an upper surface of midsole 111, thereby forming a portion of upper 120 

that extends under sockliner 113. 

[0052] In some embodiments, knitted component 130 may include upper 

120 and integral knit tongue 140 formed of unitary knit construction. Knitted 

components that include upper 120 and integral knit tongue 140 may be formed 

with a relatively smaller number of material elements. As discussed in the 

Background section above, decreasing the number of material elements used in 

forming an upper may decrease waste, while also increasing the manufacturing 

efficiency and recyclability of the upper. The tongue and other portions, such as 
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the collar, of conventional uppers are often formed from multiple separate material 

elements that are later joined together. As discussed in greater detail below, 

however, integral knit tongue element may be primarily formed through knitting 

processes (rather than stitch and turn methods) that decrease waste and increase 

manufacturing efficiency and recyclability. Additionally, the structure of integral 

knit tongue element 140 may incorporate smaller numbers of seams or other 

discontinuities, thereby enhancing the overall comfort of footwear 100. 

[0053] Additional advantages of constructing integral knit tongue 140 

during the knitting process and of unitary knit construction with upper 120 include 

providing more efficient manufacture and common properties. More particularly, 

manufacturing efficiency may be increased by forming more of knitted component 

130 during the knitting process and eliminating various steps (e.g., making a 

separate tongue, securing the tongue) that are often performed manually. Integral 

knit tongue 140 and upper 120 may also have common properties when formed 

from the same yarn (or type of yarn) or with similar knit structures. For example, 

using the same yarn in both of integral knit tongue 140 and upper 120 imparts 

similar durability, strength, stretch, wear-resistance, biodegradability, thermal, and 

hydrophobic properties. In addition to physical properties, using the same yarn in 

both of integral knit tongue 140 and upper 120 may impart common aesthetic or 

tactile properties, such as color, sheen, and texture. Using the same knit 

structures in both of integral knit tongue 140 and upper 120 may also impart 

common physical properties and aesthetic properties. These advantages may 

also be present when at least a portion of integral knit tongue 140 and at least a 

portion of upper 120 are formed from a common yarn (or type of yarn) or with 

common knit structures. 

[0054] Knitted Component Configurations 

[0055] FIGS. 5 through 15 illustrate various embodiments of knitted 

components that may be incorporated into articles of footwear in a similar manner 

as the exemplary embodiment of FIGS. 1 through 4B. The knitted components 
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illustrated in FIGS. 5 through 15 are depicted separate from a remainder of 

footwear 100. However, it should be understood that each of the embodiments of 

knitted components described herein may be combined with the elements of 

footwear 100, described above, to form an article of footwear incorporating the 

knitted component. 

[0056] Referring now to FIG. 5, an exemplary embodiment of a first 

knitted component 500 is shown in a top plan view. First knitted component 500 

may be substantially similar to knitted component 130, described above. In some 

embodiments, first knitted component 500 includes a first portion defining an upper 

502 and a second portion defining an integral knit tongue 512. In an exemplary 

embodiment, first knitted component 500 incorporates upper 502 and integral knit 

tongue element 512 formed of unitary knit construction. As used herein and in the 

claims, a knitted component (e.g., first knitted component 500, or other knitted 

components described herein) is defined as being formed of "unitary knit 

construction" when formed as a one-piece element through a knitting process. 

That is, the knitting process substantially forms the various features and structures 

of first knitted component 500 without the need for significant additional 

manufacturing steps or processes. A unitary knit construction may be used to 

form a knitted component having structures or elements (including upper 502 and 

integral knit tongue 512) that include one or more courses of yarn or other knit 

material that are joined such that the structures or elements include at least one 

course in common (i.e., sharing a common yarn) and/or include courses that are 

substantially continuous between each of the structures or elements. With this 

arrangement, a one-piece element of unitary knit construction is provided. 

[0057] Although portions of first knitted component 500 may be joined to 

each other (e.g., edges of first knitted component 500 being joined together) 

following the knitting process, first knitted component 500 remains formed of 

unitary knit construction because it is formed as a one-piece knit element. 
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Moreover, first knitted component 500 remains formed of unitary knit construction 

when other elements (e.g., a lace, logos, trademarks, placards with care 

instructions and material information, structural elements) are added following the 

knitting process. 

[0058] In an exemplary embodiment, the primary element of first knitted 

component 500 is a knit element forming upper 502 and integral knit tongue 512. 

A knit element may be formed from at least one yarn that is manipulated (e.g., with 

a knitting machine) to form a plurality of intermeshed loops that define a variety of 

courses and wales. That is, the knit element forming first knitted component 500 

has the structure of a knit textile. Other embodiments of knitted components, 

including the embodiments described below, may include a knit element and at 

least one tensile element. 

[0059] First knitted component 500 has a generally U-shaped 

configuration that is outlined by an outer perimeter and an inner perimeter. In this 

embodiment, the outer perimeter includes a front perimeter edge 503, a lateral 

perimeter edge 504, a medial perimeter edge 505, and a pair of heel edges, 

including a lateral heel edge 506 and a medial heel edge 507. The inner perimeter 

of first knitted component 500 includes a lateral inner edge 508, a medial inner 

edge 509, and a front inner edge 510. When incorporated into an article of 

footwear, including footwear 100, front perimeter edge 503, lateral perimeter edge 

504, medial perimeter edge 505, and at least a portion of lateral heel edge 506 

and medial heel edge 507 lays against an upper surface of a midsole and is joined 

to a strobel sock (e.g., midsole 111 and strobel sock 125, described above). In 

addition, lateral heel edge 506 and medial heel edge 507 are joined to each other 

and extend vertically in a heel region. In some configurations of footwear, a 

material element may cover a seam between lateral heel edge 506 and medial 

heel edge 507 to reinforce the seam and enhance the aesthetic appeal of the 

footwear. Taken together, lateral inner edge 508, medial inner edge 509, and front 

inner edge 510 form an ankle opening, including ankle opening 121 described 
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above, and extends forward to a throat area 520 where integral knit tongue 512 is 

located. Additionally, in some embodiments, throat area 520 may further include a 

lace and lace apertures for receiving the lace. 

[0060] In addition, first knitted component 500 may have a first surface 

530 and an opposite second surface 532. First surface 530 forms a portion of the 

exterior surface of upper 502, whereas second surface 532 forms a portion of the 

interior surface of upper 502, thereby defining at least a portion of the void within 

upper 502. 

[0061] In various embodiments, a knitted component may incorporate 

various types of yarn that impart different properties to separate areas of the upper. 

For example, one area of first knitted component 500 may be formed from a first 

type of yarn that imparts a first set of properties, and another area of first knitted 

component 500 may be formed from a second type of yarn that imparts a second 

set of properties. In this configuration, properties may vary throughout upper 502 

by selecting specific yarns for different areas of first knitted component 500. 

[0062] The properties that a particular type of yarn will impart to an area 

of a knitted component partially depend upon the materials that form the various 

filaments and fibers within the yarn. Cotton, for example, provides a soft hand, 

natural aesthetics, and biodegradability. Elastane and stretch polyester each 

provide substantial stretch and recovery, with stretch polyester also providing 

recyclability. Rayon provides high luster and moisture absorption. Wool also 

provides high moisture absorption, in addition to insulating properties and 

biodegradability. Nylon is a durable and abrasion-resistant material with relatively 

high strength. Polyester is a hydrophobic material that also provides relatively 

high durability. 

[0063] In addition to materials, other aspects of the yarns selected for a 

knitted component may affect the properties of the upper. For example, a yarn 

forming first knitted component 500 may be a monofilament yarn or a multifilament 

yarn. The yarn may also include separate filaments that are each formed of 

different materials. In addition, the yarn may include filaments that are each 
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formed of two or more different materials, such as a bi-component yarn with 

filaments having a sheath-core configuration or two halves formed of different 

materials. Different degrees of twist and crimping, as well as different deniers, 

may also affect the properties of upper 502. Accordingly, both the materials 

forming the yarn and other aspects of the yarn may be selected to impart a variety 

of properties to separate areas of upper 502. 

[0064] In some embodiments, integral knit tongue 512 may be centrally-

located in throat area 520 of first knitted component 500 and may extend from an 

ankle opening in a heel region over an area corresponding to an instep of the foot 

to an area adjacent to a forefoot region, as well as extending between a lateral 

side and a medial side of first knitted component. In an exemplary embodiment, 

integral knit tongue 512 is formed of unitary knit construction with upper 502 at a 

forward portion of throat area 520 of first knitted component 500. That is, integral 

knit tongue 512 is joined through knitting to upper 502 at the forward portion of 

throat area 520 such that integral knit tongue 512 and upper 502 include at least 

one course in common and/or include courses that are substantially continuous 

between integral knit tongue 512 and upper 502 at the forward portion of throat 

area 520. 

[0065] In an exemplary embodiment, integral knit tongue 512 may be 

further formed of unitary knit construction with upper 502 along the sides of 

integral knit tongue 512 extending along a length of throat area 520 of first knitted 

component 500. Accordingly, integral knit tongue 512 is joined through knitting to 

upper 502 along each of a lateral side and a medial side of throat area 520 such 

that integral knit tongue 512 and upper 502 include at least one course in common 

and/or include courses that are substantially continuous between integral knit 

tongue 512 and upper 502 along the sides extending through throat area 520. 

[0066] In some embodiments, integral knit tongue 512 may include 

raised elements disposed on opposite sides of throat area 520 and extending 

along the length of integral knit tongue 512. Raised elements may be a portion of 

integral knit tongue 512 that are formed through the knitting process to be a flap or 

17 

Skechers EX1013-p.828 
Skechers v Nike 



PATENT 
PLUMSEA DOCKET NO. 51-3238 

overhanging portion of integral knit tongue 512 that extends outward away from 

first surface 530 of upper 502. As shown in FIG. 5, integral knit tongue 512 

includes a lateral raised element 514 and a medial raised element 515. In an 

exemplary embodiment, lateral raised element 514 and medial raised element 515 

are formed of unitary knit construction with integral knit tongue 512 and upper 502 

according to the method below. With this arrangement, lateral raised element 514 

and medial raised element 515 include one or more common courses and/or 

courses that are substantially continuous with integral knit tongue 512 and upper 

502. 

[0067] In some embodiments, raised elements associated with an 

integral knit tongue, including lateral raised element 514 and medial raised 

element 515 associated with integral knit tongue 512, may include one or more 

lace apertures disposed at various locations along the raised element for receiving 

a lace. In some cases, the lace apertures may be a void or opening within the 

knitted structure forming the raised element that is sufficient to allow a lace to pass 

through. In other cases, the lace apertures may be a hole or opening that is cut or 

removed from the material forming the raised elements. In still other cases, the 

lace apertures may include additional elements, including, but not limited to loops, 

grommets, eyelets, eye hooks, or other suitable lace receiving members. 

[0068] Referring now to FIG. 6, a cross-sectional view of integral knit 

tongue 512 is illustrated. In an exemplary embodiment, raised elements are 

formed of unitary knit construction with integral knit tongue 512 and upper 502 

such that first knitted component 500 is a one-piece element. In this embodiment, 

lateral raised element 514 is joined with upper 502 at a first proximal end 600 and 

medial raised element 515 is joined with upper 502 at a second proximal end 601. 

Each raised element extends outward from first surface 530 of upper 502 in a flap

like arrangement to form an overhanging portion of integral knit tongue 512. In 

this embodiment, lateral raised element 514 extends outward from first proximal 

end 600 to a first distal end 602 and includes a first outward facing side 604 and a 

first inward facing side 606. Similarly, medial raised element 515 extends outward 
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from second proximal end 601 to a second distal end 603 and includes a second 

outward facing side 605 and a second inward facing side 607. In an exemplary 

embodiment, first outward facing side 604 and/or second outward facing side 605 

may be oriented towards each side of first knitted component 500, while first 

inward facing side 606 and/or second inward facing side 607 may be oriented 

towards the center of first knitted component 500 where integral knit tongue 512 is 

located. 

[0069] In addition, as shown in FIG. 6, lateral raised element 514 and 

medial raised element 515 are shown in a flat configuration such that first inward 

facing side 606 and/or second inward facing side 607 is oriented towards first 

surface 530. In various embodiments, however, raised elements, including lateral 

raised element 514 and medial raised element 515, may be positioned in an 

upright configuration. Referring now to FIG. 7, lateral raised element 514 and 

medial raised element 515 are shown in an upright configuration such that first 

inward facing side 606 and/or second inward facing side 607 is oriented generally 

perpendicular to or at a raised angle with regard to first surface 530. In some 

embodiments, the process of pulling upper 502 tight on opposite sides of integral 

knit tongue 512 (for example, by joining first knitted component 500 with a sole 

structure to form an article of footwear) may cause each of lateral raised element 

514 and medial raised element 515 to move from the flat configuration to the 

upright configuration. 

[0070] In an exemplary embodiment, lateral raised element 514 and 

medial raised element 515 of integral knit tongue 512 may extend a first height H1 

above first surface 530 of first knitted component 500. In some embodiments, 

upright configuration of lateral raised element 514 and medial raised element 515 

may be used to incorporate lace apertures into integral knit tongue 512. In this 

embodiment, a plurality of lace apertures 700 are shown disposed along the 

respective sides of lateral raised element 514 and medial raised element 515 and 

extending through from first outward facing side 604 to first inward facing side 606 

and from second outward facing side 605 to second inward facing side 607. In 
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some cases, plurality of lace apertures 700 may be a void or opening within the 

knitted structure of integral knit tongue 512 forming the raised elements. In other 

cases, plurality of lace apertures 700 may have a different structure, including any 

of the suitable structures for lace apertures described above. 

[0071] Referring to FIGS. 8 and 9, an exemplary embodiment of a 

second knitted component 800 is shown in a top plan view. Second knitted 

component 800 may be substantially similar to knitted component 130 and/or first 

knitted component 500, described above. In some embodiments, second knitted 

component 800 includes a first portion defining an upper 802 and a second portion 

defining an integral knit tongue 812. In an exemplary embodiment, second knitted 

component 800 incorporates upper 802 and integral knit tongue 812 formed of 

unitary knit construction. 

[0072] As with first knitted component 500, second knitted component 

800 has a generally U-shaped configuration that is outlined by an outer perimeter 

and an inner perimeter. In this embodiment, the outer perimeter includes a front 

perimeter edge 803, a lateral perimeter edge 804, a medial perimeter edge 805, 

and a pair of heel edges, including a lateral heel edge 806 and a medial heel edge 

807. The inner perimeter of second knitted component 800 includes a lateral inner 

edge 808 and a medial inner edge 809 which may form an ankle opening. In 

addition, second knitted component 800 may have a first surface 830 forming a 

portion of the exterior surface of upper 802 and an opposite second surface 832 

forming a portion of the interior surface of upper 802. 

[0073] In an exemplary embodiment, second knitted component 800 

may include integral knit tongue 812 that includes a top end 814 that extends into 

the portion of second knitted component 800 that is associated with an ankle 

opening. Top end 814 may be generally free from other portions of second knitted 

component 800. Integral knit tongue 812 may be formed of unitary knit 

construction with upper 802 at a forward portion of a throat area 820 of second 

knitted component 800 and along the sides of integral knit tongue 812 extending 

along a length of throat area 820. In an exemplary embodiment, integral tongue 
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812 of second knitted component 800 does not include raised elements. 

Accordingly, in contrast with first knitted component 500, second knitted 

component 800 includes a portion of upper 802 that extends over integral knit 

tongue 812 to form a lateral inner edge 816 and a medial inner edge 817. More 

particularly, edges of integral knit tongue 812 are knit to an area of second knitted 

component 800 that is spaced outward from lateral inner edge 816 and medial 

inner edge 817. 

[0074] Referring now to FIG. 9, a cross-sectional view of integral knit 

tongue 812 is illustrated. In an exemplary embodiment, edges of integral knit 

tongue 812 are formed of unitary knit construction with upper 802 such that 

second knitted component 800 is a one-piece element. In this embodiment, first 

edge 900 and second edge 902 of integral knit tongue 812 are joined with second 

surface 832 of upper 802 such that integral knit tongue 812 extends below lateral 

inner edge 816 and medial inner edge 817 of upper 802. With this arrangement, a 

top surface of integral knit tongue 812 may be oriented facing towards second 

surface 832 of second knitted component 800 disposed on the portion of upper 

802 extending out to lateral inner edge 816 and medial inner edge 817. In an 

exemplary embodiment, the configuration of integral knit tongue 812 included in 

second knitted component 800 may be provided to lay in a substantially flat 

condition. 

[0075] In various embodiments, provisions may be made within a knitted 

component to assist a wearer with inserting and/or removing a foot from an ankle 

opening of an article of footwear. In some embodiments, an integral knit tongue of 

a knitted component may be modified to allow for a larger ankle opening. FIGS. 

10 through 15 illustrate alternate embodiments of knitted components that have 

been provided with mechanisms to allow a larger ankle opening when 

incorporated into an article of footwear. 

[0076] FIGS. 10 through 12 illustrate an alternate embodiment of a 

knitted component that includes a mechanism to allow a larger ankle opening 

when incorporated into an article of footwear. Referring now to FIG. 10, a top plan 
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view of an alternate embodiment of a knitted component with an integral knit 

tongue having a partially integral portion is illustrated. In some embodiments, a 

third knitted component 1000 may include a first portion defining an upper 1002 

and a second portion defining an integral knit tongue 1010. Third knitted 

component 1000 may be substantially similar to knitted component 130, first 

knitted component 500, and/or second knitted component 800, described above. 

As with first knitted component 500 and/or second knitted component 800, third 

knitted component 1000 may have a generally U-shaped configuration that is 

outlined by an outer perimeter and an inner perimeter. In this embodiment, the 

outer perimeter includes a front perimeter edge 1003, a lateral perimeter edge 

1004, a medial perimeter edge 1005, and a pair of heel edges, including a lateral 

heel edge 1006 and a medial heel edge 1007. The inner perimeter of third knitted 

component 1000 includes a lateral inner edge 1008 and a medial inner edge 1009 

which may form an ankle opening. In addition, third knitted component 1000 may 

have a first surface 1030 forming a portion of the exterior surface of upper 1002 

and an opposite second surface 1032 forming a portion of the interior surface of 

upper 1002. 

[0077] In some embodiments, third knitted component 1000 may further 

include additional structures. In an exemplary embodiment, third knitted 

component 1000 may include at least one tensile element 1040 that is inlaid within 

the knit structure of third knitted component 1000. Suitable materials for tensile 

element 1040 may include, but is not limited to, yarn or an inlaid strand in the 

configuration of a filament (e.g., a monofilament), thread, rope, webbing, cable, or 

chain. Tensile element 1040 extends through third knitted component 1000 and 

passes between the various loops within a knit structure 1042 formed within third 

knitted component 1000. Although tensile element 1040 generally extends along 

courses within knit structure 1042, tensile element 1040 may also extend along 

wales within knit structure 1042. Advantages of tensile element 1040 include 

providing support, stability, and structure. For example, tensile element 1040 

assists with securing upper 1002 around the foot, limits deformation in areas of 
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upper 1002 (e.g., imparts stretch-resistance) and operates in connection with a 

lace to enhance the fit of the article of footwear incorporating third knitted 

component. 

[0078] A tensile element in the form of an inlaid strand or other suitable 

element, as well as the method of manufacturing a knitted component 

incorporating an inlaid strand and knit structures, for use in the embodiments 

described herein is disclosed in one or more of commonly-owned U.S. Patent 

Application Serial Number 12/338,726 to Dua et al., entitled "Article of Footwear 

Having An Upper Incorporating A Knitted Component", filed on December 18, 

2008 and published as U.S. Patent Application Publication Number 2010/0154256 

on June 24, 2010, and U.S. Patent Application Serial Number 13/048,514 to Huffa 

et al., entitled "Article Of Footwear Incorporating A Knitted Component", filed on 

March 15, 2011 and published as U.S. Patent Application Publication Number 

2012/0233882 on September 20, 2012, both of which applications are hereby 

incorporated by reference in their entirety (collectively referred to herein as the 

"Inlaid Strand cases"). 

[0079] In an exemplary embodiment, third knitted component 1000 

incorporates upper 1002 and integral knit tongue 1010 formed of unitary knit 

construction such that at least a portion of upper 1002 and a portion of integral knit 

tongue 1010 are a one-piece element. In one embodiment, integral knit tongue 

1010 may further include a first portion that is formed of unitary knit construction 

with upper 1002 along the sides of integral knit tongue 1010 and a second portion 

that is formed of unitary knit construction with the first portion, but is otherwise free 

from upper 1002. In this embodiment, third knitted component 1000 includes 

integral knit tongue 1010 having a partially integral portion 1012 and a free portion 

1014. 

[0080] In an exemplary embodiment, partially integral portion 1012 may 

be centrally-located in a throat area 1020 of third knitted component 1000 and may 

extend from a distance D1 adjacent to an ankle opening in a heel region over an 

area corresponding to an instep of the foot to an area adjacent to a forefoot region, 
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as well as extending between a lateral side and a medial side of third knitted 

component 1000. In one embodiment, partially integral portion 1012 is formed of 

unitary knit construction with upper 1002 at a forward portion of throat area 1020 

as well as along the sides extending along a length of throat area 1020 of third 

knitted component 1000. Accordingly, partially integral portion 1012 is joined 

through knitting to upper 1002 along the forward portion and each of a lateral side 

and a medial side of throat area 1020 such that partially integral portion 1012 and 

upper 1002 include at least one course in common and/or include courses that are 

substantially continuous. 

[0081] In an exemplary embodiment, integral knit tongue 1010 may 

include raised elements disposed on opposite sides of throat area 1020 and 

extending along the length of integral knit tongue 1010. Raised elements may be 

a portion of integral knit tongue 1010 that are formed through the knitting process 

to be a flap or overhanging portion of integral knit tongue 1010 that extends 

outward away from first surface 1030 of upper 1002. As shown in FIGS. 10 and 

11, integral knit tongue 1010 includes a lateral raised element 1016 and a medial 

raised element 1015 that are formed of unitary knit construction with upper 1002 

and partially integral portion 1012 of integral knit tongue 1010. Lateral raised 

element 1016 and/or medial raised element 1015 may be substantially similar to, 

and similarly formed as lateral raised element 514 and medial raised element 515, 

described above. 

[0082] Referring now to FIG. 11, in an exemplary embodiment, free 

portion 1014 may be disposed at a top end of throat area 1020 of third knitted 

component 1000 adjacent to the ankle opening. In one embodiment, free portion 

1014 is formed of a unitary knit construction with partially integral portion 1012 at a 

rearward portion 1100 of throat area 1020, but is otherwise not joined or attached 

to other portions of upper 1002 and/or third knitted component 1000. With this 

arrangement, an ankle opening may be provided with a larger opening 

corresponding to the location of rearward portion 1100 of partially integral portion 

1012 of integral knit tongue 1010 that extends distance D1 from the ankle opening 
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along throat area 1020 of third knitted component 1000. Free portion 1014 of 

integral knit tongue 1010 may serve to cover a foot of a wearer disposed within the 

ankle opening to enhance the comfort of the article of footwear incorporating third 

knitted component 1000. 

[0083] In some embodiments, partially integral portion 1012 of integral 

knit tongue 1010 may include multiple knit structures, including knit structures of 

different types. For example, partially integral portion 1012 may include a first knit 

structure 1102 and a second knit structure 1104. First knit structure 1102 may be 

associated with a first knit type and may be centrally located and extending along 

integral knit tongue 1010 from rearward portion 1100 to the forward portion of 

throat area 1020. Second knit structure 1104 may be associated with a second 

knit type and may be located along peripheral sides of integral knit tongue 1010 

between first knit structure 1102 and each of lateral raised element 1016 and 

medial raised element 1015 extending similarly from rearward portion 1100 to the 

forward portion of throat area 1020. In one embodiment, first knit structure 1102 

and second knit structure 1104 may be different knit structures or different types of 

knit structures. For example, in some cases, first knit structure 1102 may be a 

mesh or similar knit type and second knit structure 1104 may be a jersey or similar 

knit type. In other cases, first knit structure 1102 may be a double-knit jersey 

structure and second knit structure 1104 may be a single-knit jersey structure. As 

shown in FIG. 12, first knit structure 1102 may have a greater thickness than 

second knit structure 1104 disposed on either peripheral side of first knit structure 

1102 extending along the length of partially integral portion 1012 of integral knit 

tongue 1010. 

[0084] In some embodiments, lace apertures for receiving a lace may be 

provided by tensile element 1040. In an exemplary embodiment, a plurality of lace 

loops 1110 may be disposed at portions of tensile element 1040 that extend out 

from knit structure 1042 adjacent to lateral raised element 1016 and medial raised 

element 1015 on opposite sides of throat area 1020 of third knitted component 

1000. With this configuration, a lace (not shown) may be disposed through 
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plurality of lace loops 1110 to assist with securing an article of footwear 

incorporating third knitted component 1000 onto a foot of a wearer. In other 

embodiments, lace apertures may have a different structure, including any of the 

suitable structures for lace apertures described above. 

[0085] FIGS. 13 through 15 illustrate another alternate embodiment of a 

knitted component with a mechanism to allow a larger ankle opening when 

incorporated into an article of footwear. Referring now to FIG. 13, a top plan view 

of an alternate embodiment of a knitted component with an integral knit tongue 

having partially decoupled knit elements is illustrated. In some embodiments, a 

fourth knitted component 1300 may include a first portion defining an upper 1302 

and a second portion defining an integral knit tongue 1310. Fourth knitted 

component 1300 may share one or more substantially similar features with knitted 

component 130, first knitted component 500, second knitted component 800, 

and/or third knitted component 1000, described above. As with the previous 

embodiments of knitted components, fourth knitted component 1300 may similarly 

have a generally U-shaped configuration that is outlined by an outer perimeter and 

an inner perimeter. In this embodiment, the outer perimeter includes a front 

perimeter edge 1303, a lateral perimeter edge 1304, a medial perimeter edge 

1305, and a pair of heel edges, including a lateral heel edge 1306 and a medial 

heel edge 1307. The inner perimeter of fourth knitted component 1300 includes a 

lateral inner edge 1308 and a medial inner edge 1309 which may form an ankle 

opening. In addition, fourth knitted component 1300 may have a first surface 1330 

forming a portion of the exterior surface of upper 1302 and an opposite second 

surface 1332 forming a portion of the interior surface of upper 1302. 

[0086] In some embodiments, fourth knitted component 1300 may 

further include additional structures, including at least one tensile element 1340 

that is inlaid within a knit structure 1342 of fourth knitted component 1300. Tensile 

element 1340 may be substantially similar to tensile element 1040, described 

above, including suitable materials and methods of manufacturing a knitted 

component incorporating tensile elements and knit structures disclosed in the 

26 

Skechers EX1013-p.837 
Skechers v Nike 



PATENT 
PLUMSEA DOCKET NO. 51-3238 

Inlaid Strand cases. In an exemplary embodiment, tensile element 1340 may 

further include a plurality of lace loops 1344 that may be configured to receive a 

lace. Plurality of lace loops 1344 may be disposed at portions of tensile element 

1340 that extend out from knit structure 1342 and may have a substantially similar 

structure as lace loops 1110, described above. In some cases, lace loops 1344 

may serve as lace apertures for receiving a lace. In other cases, lace loops 1344 

may coordinate with one or more lace apertures disposed within raised elements 

of integral knit tongue 1310 to receive a lace. In still other cases, lace loops 1344 

may be disposed through lace apertures disposed within raised elements and may 

receive a lace that extends through a throat area 1320 of upper 1302. 

[0087] In an exemplary embodiment, fourth knitted component 1300 

incorporates upper 1302 and integral knit tongue 1310 formed of unitary knit 

construction such that at least a portion of upper 1302 and a portion of integral knit 

tongue 1310 are a one-piece element. In one embodiment, portions of upper 1302 

may be formed from multiple knit element layers. Accordingly, integral knit tongue 

1310 may be formed of unitary knit construction with at least one of the knit 

element layers. 

[0088] In some embodiments, integral knit tongue 1310 may be 

centrally-located in throat area 1320 of fourth knitted component 1300 and may 

extend from a top end 1314 adjacent to an ankle opening in a heel region over an 

area corresponding to an instep of the foot to an area adjacent to a forefoot region, 

as well as extending between a lateral side and a medial side of upper 1302. In 

an exemplary embodiment, integral knit tongue 1310 is formed of unitary knit 

construction with at least one knit element layer associated with upper 1302 at a 

forward portion of throat area 1320 and along the sides extending along a length 

of throat area 1320 of fourth knitted component 1300. 

[0089] In an exemplary embodiment, fourth knitted component 1300 

may further include raised elements disposed on opposite sides of throat area 

1320 and extending along the length of integral knit tongue 1310. As shown in 

FIGS. 13 through 15, fourth knitted component 1300 includes a lateral raised 
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element 1312 and a medial raised element 1313 that are formed of unitary knit 

construction with at least one knit element layer of upper 1302. Lateral raised 

element 1312 and/or medial raised element 1313 may be substantially similar to, 

and similarly formed as lateral raised elements 514, 1016 and/or medial raised 

elements 515, 1015, described above. 

[0090] In some embodiments, the portion of fourth knitted component 

1300 forming integral knit tongue 1310 may made from a different material than 

the remaining portion of fourth knitted component 1300. In an exemplary 

embodiment, integral knit tongue 1310 may be made from an elastic yarn that has 

a large degree of elasticity, while the remaining portions of fourth knitted 

component 1300 may be made from a regular yarn that is substantially inelastic or 

that has a smaller degree of elasticity compared with the elastic yarn. With this 

arrangement, integral knit tongue portion 1310 of fourth knitted component 1300 

may be configured with throat area 1320 that is allowed to stretch to accommodate 

a foot of a wearer inserted through an ankle opening of an article of footwear 

incorporating fourth knitted component 1300. 

[0091] Additionally, in some embodiments, by forming integral knit 

tongue 1310 of unitary knit construction with a first knit element layer of fourth 

knitted component 1300 that is partially decoupled from a second knit element 

layer, the throat area 1320 may further be permitted to stretch to allow a larger 

ankle opening for an article of footwear incorporating fourth knitted component 

1300. The partial decoupling of the first knit element layer and the second knit 

element layer may be shown in FIGS. 14 and 15. 

[0092] Referring now to FIGS. 14 and 15, in this embodiment, upper 

1302 may include a first knit element layer 1400 associated with first surface 1330 

of fourth knitted component 1300 and a second knit element layer 1402 associated 

with second surface 1332 of fourth knitted component 1300. In an exemplary 

embodiment, first kn it element layer 1400 and second kn it element layer 1402 may 

be partially decoupled at the portion of fourth knitted component 1300 associated 

with integral knit tongue 1310. That is, while other portions of fourth knitted 
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component 1300 may include a single knit element having first surface 1330 on 

one side and second surface 1332 on the opposite side, the partially decoupled 

portion of fourth knitted component 1300 includes separate first knit element layer 

1400 and second knit element layer 1402 disposed adjacent to one another, but 

not joined along the entirety of their surfaces. Accordingly, first surface 1330 is 

disposed on one side of first knit element layer 1400 and second surface 1332 is 

disposed on one side of second knit element layer 1402. At other portions of 

fourth knitted component 1300, first knit element layer 1400 and second knit 

element layer 1402 may be rejoined with one another through the knitting process 

so as to form a single knit element extending through the remaining portion of 

fourth knitted component 1300. 

[0093] In an exemplary embodiment, integral knit tongue 1310 may be 

formed of unitary knit construction with at least one knit element layer. In one 

embodiment, integral knit tongue 1310 is formed of unitary knit construction with 

second knit element layer 1402. As shown in FIGS. 14 and 15, integral knit 

tongue 1310 is joined through knitting to second knit element layer 1402 of upper 

1302 along each of a lateral side and a medial side of throat area 1320 such that 

integral knit tongue 1310 and second knit element layer 1402 include at least one 

course in common and/or include courses that are substantially continuous 

between integral knit tongue 1310 and second knit element layer 1402 along the 

sides of upper 1302 extending through throat area 1320. Similarly, in an 

exemplary embodiment, raised elements, including lateral raised element 1312 

and medial raised element 1313, may be formed of unitary knit construction with 

first knit element layer 1400. 

[0094] In some embodiments, integral knit tongue 1310 may include 

multiple knit structures, including knit structures of different types, as described 

above. For example, integral knit tongue 1310 may include a first knit structure 

1410 and a second knit structure 1412. First knit structure 1410 may be 

associated with a first knit type and may be centrally located and extending along 

integral knit tongue 1310 from a rearward portion to the forward portion of throat 
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area 1320. Second knit structure 1412 may be associated with a second knit type 

and may be located along peripheral sides of integral knit tongue 1310 between 

first knit structure 1410 and each of lateral raised element 1312 and medial raised 

element 1313 extending similarly from the rearward portion to the forward portion 

of throat area 1320. In this embodiment, first knit structure 1410 and second knit 

structure 1412 may be similar made of an elastic yarn, however, first knit structure 

1410 may be a double-knit jersey structure and second knit structure 1412 may be 

a single-knit jersey structure. As shown in FIGS. 14 and 15, first knit structure 

1410 may have a greater thickness than second knit structure 1412. 

[0095] In some embodiments, portions of first knit element layer 1400 

and second knit element layer 1402 may be joined to secure first knit element 

layer 1400 and second knit element layer 1402 at desired locations along integral 

knit tongue 1310. As shown in FIG. 14, a first yarn 1404 may be used to join first 

knit element layer 1400 to second knit element layer 1402 at a first end 1406 

where lateral raised element 1312 begins to extend outward over integral knit 

tongue 1310. Similarly, a second yarn 1403 may be used to join first knit element 

layer 1400 to second knit element layer 1402 at a second end 1405 where medial 

raised element 1313 begins to extend outward over integral knit tongue 1310. In 

some cases, first yarn 1404 and/or second yarn 1403 may include a single yarn or 

a plurality of yarns from fourth knitted component 1300 that join first knit element 

layer 1400 to second knit element layer 1402 during the knitting process. In other 

cases, first yarn 1404 and/or second yarn 1403 may include a stitch or a plurality 

of stitches that are used to join first knit element layer 1400 to second knit element 

layer 1402 after the knitting process. 

[0096] In one embodiment, the location of first yarn 1404 and/or second 

yarn 1403 may be chosen to coincide with one or more of lace loops 1344 of 

tensile element 1340. With this arrangement, first knit element layer 1400 and 

second knit element layer 1402 may be secured to each other at the location that 

corresponds to where a lace may be used to secure throat area 1320 of upper 

1302 to fit onto a foot of a wearer of an article of footwear incorporating fourth 
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knitted component 1300. In contrast, the partially decoupled portion of fourth 

knitted component 1300 shown in FIG. 15 does not include first yarn 1404 and/or 

second yarn 1403 joining first knit element layer 1400 to second knit element layer 

1402. Accordingly, at the partially decoupled portion, first knit element layer 1400 

and second knit element layer 1402 may be allowed to move independently of one 

another. This arrangement, together with the use of an elastic yarn to form one or 

more portions of second knit element layer forming integral knit tongue 1310, 

allows throat area 1320 to stretch to allow a larger ankle opening for an article of 

footwear incorporating fourth knitted component 1300. 

[0097] Knitting Process for a Knitted Component 

[0098] FIGS. 16 through 29 illustrate various knitting processes that may 

be used to manufacture a knitted component in accordance with the principles 

described herein. In various embodiments described herein, the different knit 

structures of a particular knitted component may be made using various types of 

knit structures, including knit types and yarn types. 

[0099] In an exemplary embodiment, the integral knit tongue of a knitted 

component that includes raised elements along a medial side and a lateral side 

may be formed using a specific knitting process. For purposes of reference, FIG. 

16 depicts a loop diagram of the manner in which raised elements associated with 

an integral knit tongue, including, for example, any of raised elements 142, raised 

elements 514,515, raised elements 1015, 1016, and/or raised elements 1312, 

1313 is formed with a knitting process 1600. 

[00100] As shown in FIG. 16, knitting process 1600 for an integral knit 

tongue having raised elements may include loop diagrams indicating the direction 

and type of knitting operation being performed to make the integral knit tongue. It 

should be understood that the remaining portion of a knitted component may be 

made according to any suitable knitting process, knitting process 1600 details an 

exemplary knitting process for an integral knit tongue portion of the overall knitted 

component. Accordingly, in a first step 1601, yarn is transferred to a back bed of a 

knitting machine. Next, in a second step 1602, the yarn is knit along a first 

31 

Skechers EX1013-p.842 
Skechers v Nike 



PATENT 
PLUMSEA DOCKET NO. 51-3238 

direction as shown, then back along a second, opposite direction in a third step 

1603. Next, in a fourth step 1604, the yarn is transferred to a front bed of the 

knitting machine and the yarn is knit along the first direction in a fifth step 1605. 

With this process, a raised element along one side of the integral knit tongue is 

formed. While an exemplary knit type is illustrated for fifth step 1605 which may 

form the central portion of an integral knit tongue, any suitable knit type may be 

used to make a central portion of the integral knit tongue having any desired knit 

structure. 

[00101] Similarly, from fifth step 1605, a raised element disposed on the 

opposite side of the integral knit tongue may also be formed. As shown in FIG. 16, 

after completing knitting associated with fifth step 1605, the yarn may be 

transferred to the back bed of the knitting machine at a sixth step 1606 and the 

yarn is knit along the second direction as shown in a seventh step 1607, then back 

along in the opposite, first direction in an eighth step 1608. The yarn may then be 

transferred back to the front bed of the knitting machine at a ninth step 1609 and 

the yarn is knit along the second direction in a tenth step 1610 along the entirety of 

the width of the integral knit tongue. The exemplary knitting process 1600 may be 

repeated multiple times to make an integral knit tongue with raised elements 

having the desired length along the knitted component. Similarly, portions of the 

integral knit tongue may be made wider or narrower by changing a number of 

needles that are associated with knitting process 1600. For example, portions of 

knitting process 1600, including fifth step 1605 and/or tenth step 1610, may be 

varied to include a larger or smaller number of needles to correspondingly 

increase or decrease the width of the integral knit tongue. In addition, as noted 

above, other knitting processes not shown here may be used to make the 

remaining portions of the knitted component. 

[00102] Additionally, the knit types illustrated in FIG. 16 are exemplary 

and in different embodiments may be varied. For example, as shown in knitting 

process 1600, each raised element is made from a double-jersey half-gauge knit, 

whereas the central portion of the integral knit tongue is made from a single-jersey 
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half-gauge knit. However, in other embodiments, one or more knit types may vary. 

For example, in some cases, the central portion of the integral knit tongue may 

include one or more portions of full-gauge (or "all-needle") single or double-jersey 

knit. In other cases, the width of various knit types along the central portion of the 

integral tongue may be varied repeatedly, for example, by using different numbers 

of needles, as noted above. Still other cases may include a combination of knit 

types and/or knit structures employing various combinations of knit, tuck, or float 

stitches. 

[00103] Although knitting may be performed by hand, the commercial 

manufacture of knitted components is generally performed by knitting machines. 

FIG. 17 illustrates an exemplary embodiment of a knitting machine 1700 that is 

suitable for producing any of the knitted components described in the previous 

embodiments, including knitted component 130, first knitted component 500, 

second knitted component 800, third knitted component 1000, and/or fourth knitted 

component 1300, as well as other configurations of knitted components not 

explicitly illustrated or described but made according to the principles described 

herein. In this embodiment, knitting machine 1700 has a configuration of a V-bed 

flat knitting machine for purposes of example, but any of the knitted components or 

portions of knitted components may be produced on other types of knitting 

machines. 

[00104] In an exemplary embodiment, knitting machine 1700 may include 

two needle beds, including a front needle bed 1701 and a back needle bed 1702, 

that are angled with respect to each other, thereby forming a V-bed. Each of front 

needle bed 1701 and back needle bed 1702 include a plurality of individual 

needles that lay on a common plane, including needles 1703 associated with front 

bed 1701 and needles 1704 associated with back bed 1702. That is, needles 

1703 from front needle bed 1701 lay on a first plane, and needles 1704 from back 

needle bed 1702 lay on a second plane. The first plane and the second plane (i.e., 

the two needle beds 1701, 1702) are angled relative to each other and meet to 

form an intersection that extends along a majority of a width of knitting machine 
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1700. As described in greater detail below, needles 1703, 1704 each have a first 

position where they are retracted and a second position where they are extended. 

In the first position, needles 1703, 1704 are spaced from the intersection where 

the first plane and the second plane meet. In the second position, however, 

needles 1703, 1704 pass through the intersection where the first plane and the 

second plane meet. 

[00105] A pair of rails, including a forward rail 1710 and a rear rail 1711, 

extends above and parallel to the intersection of needle beds 1701, 1702 and 

provide attachment points for multiple standard feeders 1720 and combination 

feeders 1722. Each rail 1710, 1711 has two sides, each of which accommodates 

either one standard feeder 1720 or one combination feeder 1722. In this 

embodiment, rails 1710, 1711 include a front side 1712 and a back side 1714. As 

such, knitting machine 1700 may include a total of four feeders 1720 and 1722. 

As depicted, the forward-most rail, forward rail 1710, includes one combination 

feeder 1722 and one standard feeder 1720 on opposite sides, and the rearward

most rail, rear rail 1711, includes two standard feeders 1720 on opposite sides. 

Although two rails 1710, 1711 are depicted, further configurations of knitting 

machine 1700 may incorporate additional rails to provide attachment points for 

more standard feeders 1720 and/or combination feeders 1722. 

[00106] Due to the action of a carriage 1730, feeders 1720 and 1722 

move along rails 1710, 1711 and needle beds 1701, 1702, thereby supplying 

yarns to needles 1703, 1704. As shown in FIG. 17, a yarn 1724 is provided to 

combination feeder 1722 by a spool 1726. More particularly, yarn 1724 extends 

from spool 1726 to various yarn guides 1728, a yarn take-back spring, and a yarn 

tensioner before entering combination feeder 1722. Although not depicted, 

additional spools may be used to provide yarns to feeders 1720 in a substantially 

similar manner as spool 1726. 

[00107] Standard feeders 1720 are conventionally-used for a V-bed flat 

knitting machine, such as knitting machine 1700. That is, existing knitting 

machines incorporate standard feeders 1720. Each standard feeder 1720 has the 
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ability to supply a yarn that needles 1703, 1704 manipulate to knit, tuck, and float. 

As a comparison, combination feeder 1722 has the ability to supply a yarn (e.g., 

yarn 1724) that needles 1703, 1704 knit, tuck, and float, and combination feeder 

1722 further has the ability to inlay the yarn. Moreover, combination feeder 1722 

has the ability to inlay a variety of different tensile elements, including yarn or other 

types of strands (e.g., filament, thread, rope, webbing, cable, or chain). 

Accordingly, combination feeder 1722 exhibits greater versatility than each 

standard feeder 1720. 

[00108] Standard feeders 1720 and combination feeder 1722 may have 

substantially similar configurations as the structure of standard feeders and the 

combination feeder described in U.S. Patent Application Serial Number 

13/400,511, entitled "Article Of Footwear Incorporating A Knitted Component With 

A Tongue", filed on February 20, 2012, the disclosure of which has been 

incorporated by reference above. 

[00109] The manner in which knitting machine 1700 operates to 

manufacture a knitted component will now be discussed in detail. Moreover, the 

following discussion will demonstrate the operation of one or more standard 

feeders 1720 and/or combination feeders 1722 during a knitting process. The 

knitting process discussed herein relates to the formation of various knitted 

components, which may be any knitted component, including knitted components 

that are similar to knitted components in the embodiments described above. For 

purposes of the discussion, only a relatively small section of a knitted component 

may be shown in the figures in order to permit the knit structure to be illustrated. 

Moreover, the scale or proportions of the various elements of knitting machine 

1700 and a knitted component may be enhanced to better illustrate the knitting 

process. It should be understood that although a knitted component is formed 

between needle beds 1701, 1702, for purposes of illustration in FIGS. 18 through 

29, a knitted component is shown adjacent to needle beds 1701, 1702 to (a) be 

more visible during discussion of the knitting process and (b) show the position of 

portions of the knitted component relative to each other and needle beds 1701, 
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1702. Also, although one rail, and limited numbers of standard feeders and 

combination feeders are depicted, additional rails, standard feeders, and 

combination feeders may be used. Accordingly, the general structure of knitting 

machine 1700 is simplified for purposes of explaining the knitting process. 

[0011 0] FIGS. 18 through 21 illustrate an exemplary process of knitting a 

knitted component in the form of first knitted component 500, described above. 

Referring to FIG. 18, a portion of knitting machine 1700 that includes needles 1703 

associated with front needle bed 1701, needles 1704 associated with back needle 

bed 1702, and forward rail 1710 is shown. Additionally, in this embodiment, 

knitting machine 1700 may include a first standard feeder 1800 and a second 

standard feeder 1802 that are substantially similar to standard feeder 1720, 

described above. First standard feeder 1800 may be secured to a front side of 

front rail 1710 and second standard feeder 1802 may be secured to a rear side of 

front rail 1710. In other embodiments, additional feeders may be used and may be 

located on the front or rear side of front rail 1710 and/or rear rail 1711. 

[00111] In this embodiment, a first yarn 1801 from a spool (not shown) 

passes through first standard feeder 1800 and an end of yarn 1801 extends 

outward from a dispensing tip at the end of first standard feeder 1800. Although 

yarn 1801 is depicted, any other strand (e.g., filament, thread, rope, webbing, 

cable, chain, or yarn) may pass through first standard feeder 1800. A second yarn 

1803 similarly passes through second standard feeder 1802 and extends outward 

from a dispensing tip. In an exemplary embodiment, first yarn 1801 and second 

yarn 1803 may be used to form portions of second knitted component 500. In this 

embodiment, loops of first yarn 1801 are shown forming an uppermost course of 

medial heel edge 507 of second knitted component 500 and are held by hooks 

located on ends of needles 1703 and needles 1704. Similarly, loops of second 

yarn 1803 may be used to form lateral heel edge 506 of second knitted component 

500. 

[00112] Next, as shown in FIG. 19, knitting machine 1700 may use a 

similar process to add additional courses to the material forming second knitted 
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component 500 to form further portions, including lateral perimeter edge 504, 

medial perimeter edge 505, lateral inner edge 508, medial inner edge 509, and 

front inner edge 510 of integral knit tongue 512. In this embodiment, first standard 

feeder 1800 and second standard feeder 1802 may form integral knit tongue 512 

according to the loop diagram illustrated in FIG. 16, above. FIG. 20 illustrates 

knitting machine 1700 completing the courses associated with knitting integral knit 

tongue 512, lateral raised element 514, medial raised element 515, and a portion 

of the rest of second knitted component 500 forming upper 502. FIG. 21 illustrates 

knitting machine 1700 nearly completing the knitting process of forming second 

knitted component 500. By adding additional courses using a similar process, 

second knitted component 500 may be completed. 

[00113] FIGS. 22 through 25 illustrate an exemplary process of knitting a 

knitted component in the form of third knitted component 1000, described above. 

Referring to FIG. 22, a portion of knitting machine 1700 that includes needles 1703 

associated with front needle bed 1701, needles 1704 associated with back needle 

bed 1702, and forward rail 1710 is shown. Additionally, in this embodiment, 

knitting machine 1700 may include a first standard feeder 2200 and a second 

standard feeder 2204 that are substantially similar to standard feeder 1720, 

described above and a combination feeder 2202 that is substantially similar to 

combination feeder 1722, described above. First standard feeder 1800 and 

combination feeder 2202 may be secured to a front side of front rail 1710 and 

second standard feeder 2204 may be secured to a rear side of front rail 1710. In 

other embodiments, additional feeders may be used and may be located on the 

front or rear side of front rail 1710 and/or rear rail 1711. 

[00114] In this embodiment, a first yarn 2201 from a spool (not shown) 

passes through first standard feeder 2200 and an end of yarn 2201 extends 

outward from a dispensing tip at the end of first standard feeder 2200. Although 

yarn 2201 is depicted, any other strand (e.g., filament, thread, rope, webbing, 

cable, chain, or yarn) may pass through first standard feeder 2200. A second yarn 

2205 similarly passes through second standard feeder 2204 and extends outward 
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from a dispensing tip. A third yarn 2203 passes through combination feeder 2202 

to a dispensing tip. In an exemplary embodiment, third yarn 2203 may be a 

different type of yarn than first yarn 2201 and/or second yarn 2205. In this 

embodiment, third yarn 2203 may be a tensile element or other inlaid strand. In an 

exemplary embodiment, first yarn 2201 and second yarn 2205 may be used to 

form portions of a knit element of third knitted component 1000, whereas third yarn 

2203 may be inlaid within the knit element as a tensile element of third knitted 

component 1000. In other embodiments, however, third yarn 2203 may be used 

to form portions of a knit element of third knitted component 1000. 

[00115] In this embodiment, loops of first yarn 2201 and loops of second 

yarn 2205 are shown forming free portion 1014 of integral knit tongue 1010 of third 

knitted component 1000 and are held by hooks located on ends of needles 1703 

and needles 1704. Additionally, FIG. 23 illustrates knitting machine 1700 

completing the courses forming free portion 1014. In some embodiments, at least 

the final course of free portion 1014 may include cross-tuck stitches with a 

relatively tight or dense knit to ensure that free portion 1014 of integral knit tongue 

1010 remains properly positioned on needles 1701, 1702 during later stages of the 

knitting process to be joined with the remaining portion of integral knit tongue 1010. 

[00116] Knitting machine 1700 now begins the process of forming the 

remaining portion of the knit element forming third knitted component 1000, in 

accordance with a similar knitting process discussed above. In an exemplary 

embodiment, loops of first yarn 2201 may then begin to form an uppermost course 

of medial heel edge 1007 of third knitted component 1000 and loops of second 

yarn 2205 may be used to form lateral heel edge 1006 of third knitted component 

1000. 

[00117] Referring now to FIG. 24, as the knitting process continues, first 

standard feeder 2200 and second standard feeder 2204 may continue adding 

courses to third knitting component 1000, including lateral perimeter edge 1004, 

medial perimeter edge 1005, lateral inner edge 1008, medial inner edge 1009, and 

partially integral portion 1012 of integral knit tongue 1010. In this embodiment, 
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first standard feeder 2200 and second standard feeder 2204 may form partially 

integral portion 1012 of integral knit tongue 1010 according to the loop diagram 

illustrated in FIG. 16, above. Additionally, in this embodiment, combination feeder 

2202 inlays third yarn 2203 to form tensile element 1040, as depicted in FIG. 24, 

also in accordance with the knitting process discussed in the Inlaid Strand cases. 

[00118] In an exemplary embodiment, during the knitting process 

depicted between FIG. 23 and FIG. 24, free portion 1014 of integral knit tongue 

1010 may remain stationary relative to needle beds 1701, 1702, as the portions of 

third knitted component 1000 move downward and may overlap free portion 1014 

as successive courses are formed in third knitted component 1000. This 

continues until a course is formed that is intended to join free portion 1014 to the 

partially integral portion 1012 of integral knit tongue 1010 formed with the rest of 

third knitted component 1000. FIG. 25 illustrates knitting machine 1700 nearly 

completing the knitting process of forming third knitted component 1000. By 

adding additional courses using a similar process, third knitted component 1000 

may be completed. 

[00119] Additionally, in the knitting process depicted in FIGS. 22 through 

25, the relative position of the various feeders on first rail 1710 may restrict the 

portions of third knitted component 1000 that may be formed by each respective 

feeder. For example, because of the placement of combination feeder 2202, first 

standard feeder 2200 may be permitted to form both a front and back portion 

(associated with first surface 1030 and second surface 1032, respectively) of third 

knitted component 1000 along a medial side and across partially integral portion 

1012 of integral knit tongue 1010, but be restricted from forming a portion of third 

knitted component 1000 along a lateral side. Similarly, second standard feeder 

2204 may be permitted to form both the front and back portion of third knitted 

component 1000 along the lateral side and across partially integral portion 1012 of 

integral knit tongue 1010, but be restricted from forming a portion of third knitted 

component 1000 along the medial side. With this arrangement, the knitting 
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process depicted in FIGS. 22-25 may require that specific feeders are used to 

form specific portions of third knitted component 1000. 

[00120] FIGS. 26 through 29 illustrate an exemplary process of knitting a 

knitted component similar to fourth knitted component 1300, described above. 

Referring to FIG. 26, a portion of knitting machine 1700 that includes needles 1703 

associated with front needle bed 1701, needles 1704 associated with back needle 

bed 1702, and forward rail 1710 is shown. Additionally, in this embodiment, 

knitting machine 1700 may include a first standard feeder 2600, a second 

standard feeder 2602, and a third standard feeder 2604 that are substantially 

similar to standard feeder 1720, described above. In addition, in embodiments 

where fourth knitted component 1300 includes tensile elements, a combination 

feeder (not shown) that is substantially similar to combination feeder 1722, 

described above, may be included to form tensile element 1340 according to the 

process described above with regard to the knitting process of third knitted 

component 1000 and as described in the Inlaid Strand cases. For the purposes of 

ease of illustration, therefore, fourth knitted component 1300 will be illustrated in 

FIGS. 26 through 29 without tensile element 1340. 

[00121] Referring again to FIG. 26, first standard feeder 2600 and second 

standard feeder 2602 may be secured to a front side of front rail 1710 and third 

standard feeder 2604 may be secured to a rear side of front rail 1710. In other 

embodiments, additional feeders may be used and may be located on the front or 

rear side of front rail 1710 and/or rear rail 1711. 

[00122] In this embodiment, a first yarn 2601 from a spool (not shown) 

passes through first standard feeder 2600 and an end of yarn 2601 extends 

outward from a dispensing tip at the end of first standard feeder 2600. Although 

yarn 2601 is depicted, any other strand (e.g., filament, thread, rope, webbing, 

cable, chain, or yarn) may pass through first standard feeder 2600. A second yarn 

2603 similarly passes through second standard feeder 2602 and extends outward 

from a dispensing tip. A third yarn 2605 also passes through third standard feeder 

2604 to a dispensing tip in a similar manner. In an exemplary embodiment, 
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second yarn 2603 may be a different type of yarn than first yarn 2601 and/or third 

yarn 2605. In this embodiment, second yarn 2603 may be an elastic yarn that has 

a larger amount or degree of elasticity than first yarn 2601 and/or third yarn 2605, 

which may be a substantially inelastic yarn or a yarn with a small amount or 

degree of elasticity. In an exemplary embodiment, first yarn 2601 and third yarn 

2605 may be used to form lateral and medial portions of a knit element forming 

fourth knitted component 1300, whereas second yarn 2603 may be used to form 

the elastic portion of integral knit tongue 1310 that is centrally-located within throat 

area 1320 of fourth knitted component 1300. In other embodiments, however, 

second yarn 2603 may be further used to form other portions of the knit element of 

fourth knitted component 1300. 

[00123] Referring now to FIG. 27, loops of first yarn 2601 are shown 

forming an uppermost course of medial heel edge 1307 of fourth knitted 

component 1300 and loops of third yarn 2605 may be used to form lateral heel 

edge 1306 of fourth knitted component 1300. Second yarn 2603 may not yet be 

used to form any portion of fourth knitted component 1300. Next, as shown in FIG. 

28, knitting machine 1700 may use a similar process to add additional courses to 

the material forming fourth knitted component 1300 to form further portions, 

including lateral perimeter edge 1304, medial perimeter edge 1305, lateral inner 

edge 1308, and medial inner edge 1309. In addition, at this point, second 

standard feeder 2602 may have begun to use second yarn 2603 to form portions 

of fourth knitted component 1300, including integral knit tongue 1312, which 

extends from needles 1701, 1702 to the completed top end 1314. 

[00124] In this embodiment, second standard feeder 2602 may form 

integral knit tongue 1310 using an elastic yarn so as to permit throat area 1320 of 

fourth knitted component 1300 to stretch. In addition, fourth knitted component 

1300 may be formed with one or more decoupled knit layers, as described above. 

FIG. 29 illustrates knitting machine 1700 completing the courses associated with 

knitting integral knit tongue 1310 and the rest of fourth knitted component 1300 
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forming upper 1302. By adding additional courses using a similar process, fourth 

knitted component 1300 may be completed. 

[00125] Additionally, in the knitting process depicted in FIGS. 26 through 

29, the relative position of the various feeders on first rail 1710 may restrict the 

portions of fourth knitted component 1300 that may be formed by each respective 

feeder. For example, because the placement of second standard feeder 2602 is 

needed to form integral knit tongue 1310 with an elastic second yarn 2603, first 

standard feeder 2600 may be permitted to form both a front and back portion 

(associated with first surface 1330 and second surface 1332, respectively) of 

fourth knitted component 1300 along only a medial side of fourth knitted 

component 1300. Similarly, third standard feeder 2604 may be permitted to form 

both the front and back portion of fourth knitted component 1300 along only a 

lateral side of fourth knitted component 1300. Accordingly, second standard 

feeder 2602 may be used to form integral knit tongue 1310 spanning between the 

lateral side and the medial side of fourth knitted component 1300. With this 

arrangement, the knitting process depicted in FIGS. 26-29 may require that 

specific feeders are used to form specific portions of fourth knitted component 

1300. 

[00126] The processes and methods for knitting a knitted component 

described above and illustrated in FIGS. 16 through 29 are exemplary and are not 

meant to be exhaustive. Therefore, it should be understood that additional knitted 

components including the features of the embodiments described herein, as well 

as similar knitted components not explicitly described herein, may be made using 

one or more knitting processes that are substantially similar to the knitting 

methods for knitted components described above and/or in the Inlaid Strands 

cases. 

[00127] While various embodiments of the invention have been described, 

the description is intended to be exemplary, rather than limiting and it will be 

apparent to those of ordinary skill in the art that many more embodiments and 

implementations are possible that are within the scope of the invention. 
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Accordingly, the invention is not to be restricted except in light of the attached 

claims and their equivalents. Also, various modifications and changes may be 

made within the scope of the attached claims. 
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1. A method of manufacturing a knitted component for an article of footwear, 

the method comprising: 

knitting a portion of the knitted component defining an upper with a knitting 

machine, the upper including a portion of at least one of an exterior 

surface of the knitted component and an opposite interior surface of 

the knitted component; and 

knitting an integral knit tongue that is of unitary knit construction with the 

upper with the knitting machine, the integral knit tongue extending 

through a throat area of the knitted component; and 

wherein the integral knit tongue is joined by knitting with the knitting 

machine to a forward portion of the throat area and at least along a 

portion of a lateral side and a medial side of the throat area of the 

knitted component extending from the forward portion to an ankle 

opening of the upper. 

2. The method recited in claim 1, further including a step of selecting the 

knitting machine to be a flat knitting machine. 

3. The method recited in claim 1, wherein the step of knitting the integral knit 

tongue includes forming a course of the integral knit tongue to include at least one 

common yarn with the upper. 

4. The method recited in claim 1, wherein the step of joining the integral knit 

tongue by knitting includes forming a course with the knitting machine that joins 

the integral knit tongue to the upper. 
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5. The method recited in claim 1, wherein the integral knit tongue comprises a 

partially integral portion and a free portion, the method further comprising: 

knitting the partially integral portion with the knitting machine of unitary knit 

construction with the upper at the forward portion of the throat area and at least 

along the portion of the lateral side and the medial side of the throat area of the 

knitted component; and 

knitting the free portion with the knitting machines of unitary knit 

construction with the partially integral portion at a rearward portion of the integral 

knit tongue and remaining unattached to the remaining portions of the knitted 

component. 

6. The method recited in claim 5, wherein the step of knitting the free portion 

further comprises: 

knitting the free portion of the integral knit tongue with the knitting machine; 

holding the free portion on needles of the knitting machine; 

knitting a first portion of the upper with the knitting machine while the free 

portion is held on the needles, the first portion of the upper including 

at least the rearward portion of the integral knit tongue; 

joining the free portion to the integral knit tongue at the rearward portion; 

and 

knitting a second portion of the upper with the knitting machine. 
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7. The method recited in claim 6, wherein the step of knitting the first portion 

further comprises holding the free portion stationary with respect to a needle bed 

of the knitting machine during knitting of the first portion of the upper, and the first 

portion of the upper moving with respect to the free portion during knitting of the 

first portion of the upper; 

wherein the step of joining the free portion includes forming a course with 

the knitting machine that joins the free portion to the integral knit tongue; and 

wherein the step of knitting the second portion further comprises moving the 

free portion and the upper together during knitting of the second portion of the 

upper. 

8. A method of manufacturing a knitted component for an article of footwear, 

the method comprising: 

knitting a first portion of the knitted component defining an upper with a first 

feeder of a knitting machine, the upper including a portion of at least 

one of an exterior surface of the knitted component and an opposite 

interior surface of the knitted component; 

knitting a second portion of the knitted component defining the upper with a 

second feeder of the knitting machine; and 

knitting an integral knit tongue that is of unitary knit construction with the 

upper with at least one of the first feeder and the second feeder of 

the knitting machine, the integral knit tongue extending through a 

throat area of the knitted component; and 

wherein the integral knit tongue is joined by knitting with the knitting 

machine to a forward portion of the throat area and at least along a 

portion of a lateral side and a medial side of the throat area of the 

knitted component extending from the forward portion to an ankle 

opening of the upper. 
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9. The method recited in claim 8, wherein the step of knitting the first portion 

further comprises: 

knitting the exterior surface of the first portion of the upper with the first 

feeder; 

knitting the opposite interior surface of the first portion of the upper with the 

first feeder; and 

knitting at least a portion of the integral knit tongue with the first feeder. 

10. The method recited in claim 9, wherein the step of knitting the second 

portion further comprises: 

knitting the exterior surface of the first portion of the upper with the second 

feeder; 

knitting the opposite interior surface of the second portion of the upper with 

the second feeder; and 

knitting at least a portion of the integral knit tongue with the second feeder. 

11. The method recited in claim 8, wherein the first portion of the upper is one 

of a medial side and a lateral side of the knitted component. 

12. The method recited in claim 8, wherein the step of knitting the integral knit 

tongue includes forming a course of the integral knit tongue to include at least one 

common yarn with the upper. 

13. The method recited in claim 12, further comprising forming at least one 

course of the first portion of the upper or the second portion of the upper with the 

knitting machine that is substantially continuous with at least one course of the 

integral knit tongue at the forward portion of the throat area of the upper. 
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14. The method recited in claim 12, further comprising: 

forming at least one course of the first portion of the upper that is 

substantially continuous with at least one course of the integral knit tongue along 

the lateral side of the throat area of the upper; and 

forming at least one course of the second portion of the upper that is 

substantially continuous with at least one course of the integral knit tongue along 

the medial side of the throat area of the upper. 

15. The method recited in claim 8, wherein the integral knit tongue comprises a 

partially integral portion and a free portion, the method further comprising: 

knitting the free portion of the integral knit tongue with at least one feeder of 

the knitting machine; 

holding the free portion on needles of the knitting machine; 

knitting the first portion of the upper with the first feeder of the knitting 

machine and knitting the second portion of the upper with the second 

feeder while the free portion is held on the needles, the first portion 

of the upper and the second portion of the upper including at least a 

rearward portion of the integral knit tongue; 

joining the free portion to the integral knit tongue at the rearward portion; 

and 

resuming knitting the first portion of the upper with the first feeder of the 

knitting machine and resuming knitting the second portion of the 

upper with the second feeder of the knitting machine. 
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16. A method of manufacturing a knitted component for an article of footwear, 

the method comprising: 

knitting a first portion of the knitted component defining an upper with a first 

feeder of a knitting machine, the upper including a portion of at least 

one of an exterior surface of the knitted component and an opposite 

interior surface of the knitted component; 

knitting a second portion of the knitted component defining the upper with a 

second feeder of the knitting machine; and 

knitting an integral knit tongue that is of unitary knit construction with the 

upper with a third feeder of the knitting machine, the integral knit 

tongue extending through a throat area of the knitted component; 

and 

wherein the integral knit tongue is joined by knitting with the knitting 

machine to a forward portion of the throat area and at least along a 

portion of a lateral side and a medial side of the throat area of the 

knitted component extending from the forward portion to an ankle 

opening of the upper. 

17. The method recited in claim 16, wherein the upper comprises a first type of 

yarn; and 

wherein the integral knit tongue comprises a second type of yarn, the 

second type of yarn being different from the first type of yarn. 

18. The method recited in claim 17, wherein the second type of yarn is an 

elastic yarn. 

19. The method recited in claim 16, wherein the step of knitting the integral knit 

tongue includes forming a course of the integral knit tongue to include at least one 

common yarn with the upper. 
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20. The method recited in claim 19, further comprising forming at least one 

course of the first portion of the upper or the second portion of the upper with the 

knitting machine that is substantially continuous with at least one course of the 

integral knit tongue at the forward portion of the throat area of the upper. 

21. The method recited in claim 19, further comprising: 

forming at least one course of the first portion of the upper that is 

substantially continuous with at least one course of the integral knit tongue along 

the lateral side of the throat area of the upper; and 

forming at least one course of the second portion of the upper that is 

substantially continuous with at least one course of the integral knit tongue along 

the medial side of the throat area of the upper. 

22. The method recited in claim 16, wherein the step of knitting the first portion 

further comprises: 

knitting the exterior surface of the first portion of the upper with the first 

feeder; and 

knitting the opposite interior surface of the first portion of the upper with the 

first feeder. 

23. The method recited in claim 22, wherein the step of knitting the second 

portion further comprises: 

knitting the exterior surface of the first portion of the upper with the second 

feeder; 

knitting the opposite interior surface of the second portion of the upper with 

the second feeder. 
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METHOD OF KNITTING A KNITTED COMPONENT 

WITH AN INTEGRAL KNIT TONGUE 

ABSTRACT 

Methods of manufacturing a knitted component for an article of footwear 

that include knitting an upper with an integral knit tongue during a knitting process 

on a knitting machine are described. The knitting process forms the integral knit 

tongue of unitary knit construction with the upper so that the integral knit tongue 

extends through a throat area of the knitted component. The integral knit tongue 

can include raised elements formed of unitary knit construction with the tongue. 
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