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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY NN

To.

Gibson, Eric M. NOTIFICATION OF TRANSMITTAL OF

PLUMSEA LAW GROUF, LLC THE INTERNATIONAL SEARCH REPORT AND

10413 Mator Gity Drive. Suite 420 THE WRITTEN OPINION OF THE INTERNATIONAL
v Motor Ly Drlve, SEARCHING AUTHORITY, OR THE DECLARATION

Bethesds, MD 20817
ETATS-UNIS D'AMERIQUE

~y f‘}.“\~, SRR Y

HE S

AT A il I et
g:):'\:i‘:

(PCT Rule 44.1)

Date of malling
{Jay/monthiysar;
20 June 2014 {20-06-2014)
Applicant's or agent's file reference S
51-3833 FORFURTHER ACTION See paragraphs 1 and 4 below
international appl ea“:on No ‘ intsrnational fiing date 7 7
PCTAS2014/016852  (dayimonthiyear) 27 February 2014 (27-02-2014) ¢

Appﬁcan?

NIKE INTERMNATIONAL LTD. #

T, The applicant is heraby notified thal the international search report and the written cpinion of the International Searching
6 Authority have been established and are transmitted herewith.

Filing of ameandmenis and statement under Article 19
The apglicant is entitled, i he so wishes, o amendthe claims of the International Application {see Rule 48):
When? The time limit for filing such amendments is normally two months front the date of transmittal of the
international Search Report.

YWhere? Directly io the international Bureau of WIPG, 34 chemin des Colombsites
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70
For more deiailed instructions, see POT Applicant's Guide, International Phase, paragraphs 8.004 - 9.011.

2. {:} The applicant is hereby naiified that no international search report will be established and that the declaration under
Articte 17{2}a) to that effect and the writlen opinion of the International Searching Authority are transmilted herewith.

3. m With regard to any protest against payment of (an} additional fee(s} under Rule 40.2, the applicant i notified that:

B the protest togsther with the decision thereon has been transmitted to the international Bureau together with any
request to forward the texts of both the profest and the decdision thereon to the designated Offices.

i:_'j no decision has been made yef on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

The applicant may submit comments on an informat basis on the written opinion of the Infernationatl Searching Authority to the
international Bureau. The international Bureau will send a copy of such comments o all designated Offices unfess an
international prefiminary examination report has been cor is to be established. Following he expiration of 30 months from the
priority dale, these commaents will also be made available to the public.

Shortly after the expiration of 18 months from the priority date, the international application will be publishad by the
International Bureau. |f the applicant wishes o avoid or posipane publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the international Bureau before completion of the ischnical preparations for
international publication (Rules 50&4s.1 and 905i8.3).

Within 1% months from the priority date, but only in respect of some daesiprated Gffices, o desmand for imtennationst prefiminary
examination must be filed if the amﬂiacani wishes to postpone the sriry e the nalionsd phase unlii 36 manths frorm the priority
date (in some CHices aven .ater}, cotherwise, the applicant must, within 2& ronths o the prioily dete, peifohy the prescribed
acis for sntry into the national phase before these designated Officas.

in respect of other designated Gffices, the time limit of 30 months (or later) will apply evert if no demand is filed within 19
months,

For details about the applicable time fimits, Office by Office, see www wipo.inpot/enftextsfims_fimits. ntmf and the
POT Applicant's Guide, National Shaplers.

Name and mailing acddress of the Intamational Searching Auti %oriiy  Authorized officer

T Surspeun Faleni Olfive, P.B. 5818 Patentlaan 2 NYSTREM-HANNACK. Anctis
} Nt AR ’
Q ii” 31 T é#ﬁ*éﬁéu Tel: +49 (0)8G 2392-£933
> Eax (431701 340-3018
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PATENT COOPERATION TREATY

PO RMLANYMYT
ISR
TR INTERMNATIONAL SEARCH REPORT
{PCT Asticle 18 and Rules 43 and 44}
Applicant's or agent's.iile reference T FOR FURTHER com Form P CT NSAZE0
5%-3933 ACTION as well as, where applicable, fem 5 below,.
international application No. international Hling date {day/monthiear] {Earlieat; Priority Dale {day/monthyear)
¢ S &
POTAUS2014/018852 § 27 February 2014 {27-02-2014)¢ 28 February 2013 (26-02-201%) &

Applicant

&

MIKE INTERMATIONAL LTD . &

This international search report has been praparad by this International Searching Authority and is transmitted to the applicant
according lo Ardicle 18. A copy is being transmitted to the International Bureau,

4

This international search report consisis of a iotal of sheets,

P | it iz alzo sccompaniad by a copy of each prior art document cited in this report.
; 0 ;4 57 P e

1. Basis of the repost
a.  With regard io the language, the interational search was carried out on the basis of:

the international appiication in the language in which it was filed

D atranslation of the international application into . which is the language
of a transiation furnished for the purposss of international search (Rules 12.3(a} and 23.1(b}))

Thia international search report has been established taking into account the rectification of an obvious mistake
authotized by or notified to this Authorily under Rule 51 (Rule 43.6bis{a)).

With regard to any nuclectide and/or aming acid seguences disciosad in the international application, see Box No. .

Certain olaims were found unsearchable (Sse Box No. if}

s

B

3.

Oo00

Unity of invention is lacking (ses Box Ne i)

4. With regard to the title,
the taxt is approved as submitied by the applicant

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

LI

& With regard to the abstract,
E} the text is approved as submitted by the applicant

the text has been establishad, 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 repert, submit comments to this Authority

8. With regard o the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. ____ 20 ...
v as suggested by the applicant
D as salected by this Authority, because the appiicant failed to suggest a figure
i_:] as selected by this Authorily, because this figure batter characterizes the invention

B, B nocne of the figures is to be published with the abstract

Form PCTASART0 (first sheet) (uly 2008}
Skechers EX1013-p.456
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INTERNATIONAL SEARCH REPORY

inlernational application No

PLCT/US2014/018852

A. CLASSIFICATION OF BUBJECT MATT;ER

INV. DO4B1/24 A43B23/02
ADD.

According o Inlernational Patent Classification (IPC) or to both national slassification and IPC

B. FIRLDS SEARCHED

Minimum documentation searched {classification system followed by slassifisation symbols}

DB4B  A43B

Ducurmentation searched other than minimum documentation to the sxtent that such documents are included i the fields searshed

" Eleotronic data base consuited during the intermnational search {name of daia base and, whare practicable, searsh terms used)

EPO-Internal, WPI Data

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Cﬁaﬂon of document, with indication, whers appropriate; of the relevant passages Relevant to claim Mo,

X US 20057193592 A1l (DUA BHUPESH [US] ET AL) i-4
8 September 2005 {2005-09-08) 8-1
16-23

o)

paragraph [0855] - paragraph [0057]:
figures 8, 11

2 June 2005 (2005-06-02) 8-1&,
2

paragraph [6028] - paragraph [0031];
figure 1

A US 20047118018 Al (DUA BHUPESH [US]) 1-23
24 June 2004 (2084-06-24)

paragraph [0062] - paragraph [0863];
figures BA, 6B

NN

..,/_..

Further documents are listed in the continuation of Box C. See patent family annex.

* Spesial sategories of sited documents . L X . y
T later dosument published after the international filing date or priority
deate and not in sonflict with the application but cited to understand

=0 B desfinsi g f hich i i i P i : -
A ﬁf:‘éfi?;‘;ﬁg;?gr t:};é%zggf‘ state of the art which is not considered the principle or theory underlying the invention
e : e " v aftar i ; i . i . .
£ eg;her;fptpimahcn or patent but published on or affer the intermnational “X* document of partioular relevanas; the claimed invention sannat be
Hig cate considered novel or cannot be considerad to involve an inventive
L. dooument which may throw doubts on pricrity claim(s) or which is sfep when the decument is taken alone
‘:“ﬁffx ea;g:fﬁ"f the Z:%?;“m date of ancther citation or other "+ dosument of particular relevance; the claimed ivention cannct be
Peia: reasan (s spechied; conaiderad to involve an inventive step when the document is
=" document referring to an oral disslosure, use, exhibition or other combined with one or mors sther such dosuments, such combination
means being obvious to a persan skilled in the art
"P* dogument published prior o the international filing dale but latar than
the priority date claimed ‘&* document member of the same patent family
Pate of the actual eamp&éiiérs of the intemational search Date of mailing of the intemational search repo&” B

12 June 2014 28/06/2014

Name and mailing address of the QA2 Auihen‘zed officer
Europesn Patent Gffice, P.B. 5818 Patentizan 2
NL - 2280 HY Rijswijk
Tel. {+31-70) 340-2040, 2 s
Fax:(;f-@:!‘,-‘?(}i} 340-3016 Zirkler, Stefanie

shest) {Anr 2005

" Form PCTABAZ1C {secend

SkeghersIEX018-p.457
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INTERNATIONAL SEARCH REPORT

international application No

pPCT/US2014/018852
Ci{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT )
G%éegarg' Ciation of document, with jndﬁca;:;‘or;, wher% ;:séprapﬁate, of the relevant passsges »Reievaﬁt to slaim No.
X, P WO 2013/126313 A2 (NIKE INTERNATIONAL LTD; 1-23

TATLER DAREN P [US]; PODHAJNY DANIEL A
[US]) 29 August 2013 {2013-08-29)
the whole document

B

Farm POTARAIZID {continuation of seennd sheet {Apri 2008
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INTERNATIONAL SEARCH REPORT

Information on patent family members

international application Mo

PCT/US2014/018852
Patent document Publication Patent family Pubtication

cited in search report date member(s) ‘ date

US 2085183592 Al 08-09-2005 CN 1525763 A g7-03-2007
CN 181756428 A 30-06-2019
W 1279198 B 21-84-2007
Us 2005193582 Al (8-09-20065
US 2008196181 Al 21-08-2008
Us 2018325816 Al 38-12-2010
Us 2812005822 Al 12-01-2012
Us 2012159813 al 28-06-2012
Us 2014150254 Al 05-06-2014
W0 2985992334 Al 06-10- 2@05

HS 2835115284 Al 62 @6-2805  US 6931?62 Bl 23- GS 2@@5
Us 2005115284 Al 82-06-2005
us 2Q@6138359 Al 22~ @6 2@@6

us 28@4118@18 Al 24- @5 2004 AT 448?93 T 15~ 12 2@69
AU 2003299627 Al 29-07-2004
CA 2510558 Al 22-07-2004
EP 1571938 Al 14-09-2005
ES 2335988 T3 07-84-2010
JP 43767592 B2 82-12-2009
JP 2006511306 A $06-04-2606
Us 2004118618 Al 24-06-2004
WO 2934@63&93 Al 22 g7~ 2@@4

WO 2@13126313 A2 29~ @8 2@13 TW 201402030 A 16-01- 2@14
us 8448474 Bl 28-05-2013
Us 2013212967 Al 22-08-2013
Us 2014144190 Al 29-05-2014
US 2614150296 Al 05-06-2014
WO 2013126313 29-08-2013
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PATENT COOPERATION TREATY

From the
INTERNAT ”‘NAL ;:EARCHEP»G AUTHQ‘:‘ETY S
TQ:
AN

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis. 1)

see form PCTASARZ0

R
DOCKE
POE

[ Date of mailing
{(dayimonthirear} sees form PCTASAZ10 {second sheet)

pplicant's or agent's file reference

FOR FHRTHEH ACTEQN

| see form PCTASAZ20 | See paragraph 2 below
mEnteméﬁéﬁéS apolscat;oﬁ No ( nternaixg;:\éi“i\’ ng da‘ie ldayfroﬁ*hfj/ear; \“E;'icmy date (day/inon hxj,ear}
PCTIUS2014018852 E 27.02.2014 . 28 02. 201'* ,-f

International Patent Classification (IPC) o both national ciassi?iéé&;oir\v;nd IPC

CINV. D04B1/24 A438B2302

,-»gﬁ\p\\ié;;;i“““‘“nn.“n.4.;.,A.A\.»A.\.AA.u.,;,,....:.....u,.,:
NIKE INTERNATIONAL LTD, ./

i 1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion

Box No. i Prioriy

Box No. il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

OO

Box No. V Reasonad statement under Rule 43bis.1{a){i} with regard to novelty, inventive step and industrial
applicabliity; citations and explanations supporting such statement

Box No. VI Certain documentis cited
Box No. Vil Certain defects in the international application

HREK

Box No. Vili  Certain observations on the international application
2. FURTHER ACTION

if a demand for international preliminary examination is made, this opinion will usually be considered o be a
wriiten opinion of the international Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one o be the IPEA and the chosen |PEA has noﬁfed the
international Bureau under Rule 86.15is(b) that written opinions of this international Searching Authority

will not be so considered.

if this opinion is, as provided above, considerad o be a written opinion of the IPEA, the applicant is invited {o
submit to the IPEA a wrilten reply together, whers appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/Z20 or before ihe expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASAZ20.

zed Office

i Date of co
i this opinion

Eurcpean Patent Office see form
| PCTASAZ10

Zirkigr, Stefanie
-80298 Munich
Tel. +49 82 2398 - 0 : i Telephone No. +49 88 2399-2056
.,.,.,.Fax +49 89 2399 4485 i

Skechers EX1013-p.460
Skechers v Nike

Faorm PCTASARZ37 (Cover Sheet) (July 2008}




WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2014/018852

Box No.i Basis of the opinion

1. With regard to the language, this opinion has been establishaed on the basis of:
X the international application in the language in which it was filed

O 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)}).

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

3. With regard {0 any nuciestide andfor aming acid sequence disciosed in the international application, this
cpinion has been established on the basis of a sequence listing filed or furnished:

a. {(means)
L1 on paper
3 in electronic form
b. (time)
0 inthe international application as filed
O together with the international application in electronic form
[1 subsequently io this Authorily for the purposes of search
4. L1 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 10 that in the
application as filed or does ot go beyond the application as filed, as appropriate, were furnished.

5. Additional commeantis:

industirial applicability; citations and explianations supporting such statement

1. Statement

Novelty (N) Yes: Claims 5-23
No: Claims i4
Inventive step (iS) Yes: Claims B5-7.15
No: Claims 1-4,8-14, 16-23
Industrial applicability (1A) Yes: Claims 1-23
No:  Claims
2. Citations and explanations
see separaie sheet
Form PCTASA/237 (April 2007) Skechers EX101 3-p461
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2014/418852

Box No. VI Certain documents cited

1. Certain published documents {Rules 43bis. 1 and 70.10)
and /or
2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210

_Box No. Vi Certain defects in the international application

The following defects in the form or contents of the international application have been noled:

see separate sheet

Box No. Vi Certain observations on the international application

The foliowing 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:

gee separate sheest

Form PCTASA/ 237 (Aprii 2007) Skechers EX101 3-p.462
Skechers v Nike



WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) _ § PCT/US2014/018852

Re llem Vill

Certain observations on the international application

1 Claim 10 is not clear due to its back reference to claim 8 because claim 10
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".

Be ltem V

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

1 Reference is made fo the following documents:

D1 US 2005/193582 A1

D2 US 2005/115284 A1

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 (D1: Fig. 11; D2: 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 knilted component and an opposite interior surface of the knilted
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 B1 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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2.2

2.3

2.4

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 ankie 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).

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 kniitted 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 muiltiple yarns that
are mechanically manipulated through an interloping process (o 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 invoive an inventive step
{Articles 33(1) and 33(3) PCT).

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).

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 io
which they refer, meet the requirements of the PCT in respect of novelty and/
or inveniive step (Articles 33(1), 33(2) and 33(3) PCT), as the additional
features of these claims are either already disclosed in D1 and D2 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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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 ltem Vi
Certain documents cited
Application No | Publication date Féling date Priority date |
- (daimmlyyyy) | (ddmmiyyyy) | (do/mmilyyyy)
CT/US82013/026618 29/08/2013 19/02/2013 20/02/2012 :
Re ltem Vil
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 1o the requirements of Rule 5.1(a){ii) PCT, the relevant background

art disclosed in documents D1 to D4 is not mentioned in the description, nor
are these documenits identified therein.
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Bekleidungsstlick mit eingepragtem Zeichen

@ Ein vorzugsweise aus Maschenware ausgebildetes Be-
kleidungsstick besteht wenigstens teilweise aus einem
elastomeren, thermisch deformierbaren Kunstfasergarn.
Um das Bekleidungsstiick mit gewlnschten Zeichen,
Kennzeichnungen u. dgl. zu versehen, sind diese in die
Maschenware durch Temperatur- undfoder Druckeinwir-
kung eingepragt. Es werden dabei Pragebereiche ausge-
bildet, in denen die Maschenware wesentlich diinner liegt
als in der anschlieRenden Umgebung. Die Pragebereiche
sind dabei im wesentlichen glatt, ohne daf hier die Fa-
denstruktur aufgeldst 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 geéandertes Aussehen, was eine
plastische oder raumliche Wirkung des gewlinschten
Schriftzugs oder sonstigen Logos hervorbringt.
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Beschreibung

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

Sowohl bei Beinbekleidungsstiicken, wie halterlosen Da-
menstriimpfen oder Feinstrumpthosen, als auch bei anderen
Kleidungsstiicken, wie T'reizeit- oder Sporthekleidung, ist
haufig der Wunsch vorhanden, an dem betreffenden Klei-
dungsstiick Markierungen, Zeichen, Beschriftungen, Logos,
Schmuckelemente od. dgl. anzubringen. Dies erfolgt haufig
durch aufgenihte Etiketten oder Farbaufdrucke. Jedoch sind
in einigen Féllen sowoh! Farbaufdrucke als auch Etiketten
nicht praktikabel. Beide storen hiufig den optischen Ein-
druck oder verschlechtern die Trageeigenschaften zumin-
dest an der Anbringstelle.

Insbesondere elastische Gewebe oder Gestricke sind zum
Anbringen von Farbmarkicrungen oder Etiketten meist we-
nig geeignet. Wihrend sich Farbmarkierungen in diesem
Bereich beim Spannen des Grundmaterials 16sen konnen,
verdndern aufgenihte litiketten die liigenschaften des texti-
len Flichengebildes, insbesondere die Elastizitit nachhaltig.
Auflerdem storen beide den optischen Gesamteindruck.
Dies gilt insbesondere fiir Abschnitte eines Bekleidungs-
stiicks, die in getragenem Zustand gespannt, d. h. gedehnt
sind. Dies ist beispielsweise an dem oberen Rand von halter-
losen Damenstrimplen oder Feinstrumpfhosen der Fall.
Dartiber hinaus gilt dies fiir entsprechende Abschnitte son-
stiger Bekleidungsstiicke.

Davon ausgehend ist es Aufgabe der Erfindung, eine
Moglichkeit zu schaffen, Bcekleidungsstiicke mit ciner
Kennzeichnung zu versehen, die die Trageeigenschaften an
der entsprechenden Stelle nicht fiihlbar verdndert.

Diese Aufgabe wird von einem Bekleidungsstiick mit den
Merkmalen des Patentanspruchs 1 geldst.

Das erfindungsgemifBe Bekleidungsstiick weist wenig-
stens in dem zu kennzeichnenden Bereich ein textiles Fli-
chengebilde auf, das durch ein oder mehrere Fiden gebildet
ist, die dauerhatt verformbar sind. Vorzugsweise sind diese
durch Temperatur und Druck verformbare Kunstlasern,
Diese sind miteinander vermascht, so daB das textile Fla-
chengebilde in entspanntem Zustand eine Dicke aufweist,
die groBer als die Fadendicke ist. Beispielsweise wird dieser
Bereich des Flachengebildes durch Maschen gebildet, dic
eine gewisse Ausdehnung senkrecht zu der Flache des Fli-
chengebildes haben. Das Gestrick kann sowohl ein- als auch
mehrfadig ansgebildet sein.

Dem zu erzeugenden Muster, dem Logo oder der sonsti-
gen Markierung entsprechend sind Priagebereiche festgelegt,
in denen das Flichengebilde durch Druck- und Temperatur-
einwirkung so umgeformt worden ist, da es eine vermin-
derte Dicke aufweist. Gegenliber diesen Prigebereichen
wirken die tbrigen Bereiche des textilen Flichengebildes
erhaben, so daB} eine rdumliche Wirkung zustandekommt.
Damit ist es mdglich, ohne Verinderung der jeweiligen
Farbe Schriftziige, Logos oder sonstige Markierungen in
den betreffenden Bercich des Bekleidungsstiicks cinzupré-
gen, die insbesondere dann plastisch hervortreten, wenn das
Flachengebilde entspannt ist, d. h. keinem Zug ausgesetzt
ist. Die Priageparameter sind dabei vorzugsweise so festge-
legt, dafl die einzelnen Féden oder Fasern des textilen Fli-
chengebildes nicht aufgeldst werden, sondern bei dem Pri-
gevorgang erhalten bleiben. Sie werden lediglich defor-
miert. Damit wird eine Schidigung des Gestricks insbeson-
dere im UJbergangsbereich von dem Prigebereich zu umge-
benden ungeprigten Bereichen vermieden.

Auf die genannte Weise lassen sich insbesondere bei
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2

Feinstrumpthosen, Striimpfen, Miederwaren oder Sportbe-
kleidung Schriftziige oder Logos einprigen, die relativ auf
fallig sind, wenn die Ware lose ausgebreitet liegt und die die
Trageeigenschaften nicht fithlbar verdndern.

Das textile Flichengebilde besteht vorzugsweise aus
Kunstfascrn, dic bei dem Pragevorgang daucrhaft verformt
werden, Auch nach vielmaligem Tragen oder Waschen
bleibt das eingeprigte Muster in dem lose liegenden Mate-
rial deutlich sichtbar.

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 zweckmiBig, wenn der Priagebereich auf einem mehrla-
gigen Textilbereich ausgebildet ist. Hier tritt die raumliche
Wirkung durch den Unlerschied zwischen den Priigeberei-
chen und den erhabenen Bereichen am deutlichsten hervor.
Vorzugsweise sind die einzelnen Lagen des Flichengebildes
auch in den Prigebereichen miteinander nicht verschmol-
zen, so dafd der Tragekomtort nicht beeintrachtigt ist.

Die durch ein elastomeres Garn gebildeten einzelnen Fa-
sern oder Faden des textilen Flidchengebildes sind vorzugs-
weise oberflichig so weit angeschmolzen, dal3 sich in dem
Prégebereich im ungedehnten Zustand fast glatte Fldchenbe-
reiche ergeben, die die Strickstruktur kaum mehr erkennen
lassen. Der Schmelzvorgang oder die Strukturdnderung geht
jedoch nicht so weit, daf die einzelnen Féden ganz mitein-
ander verschmelzen. Vielmehr bleiben sie in dem Gewebe
wenigslens elwas beweglich, um keine steifen Bereiche zu
erzeugen.

Die Priigebereiche kénnen als Buchstabenzeichen od. dgl.
ausgebildet werden. Sie kénnen sowohl als Verzierungen als
auch zur Kennzeichnung oder als Informationstréger ver-
wendet werden.

In der Zeichnung ist ein Ausfiihrungsbeispiel des Gegen-
standes der lirfindung veranschaulicht. 1is zeigen:

Fig. 1 einen mit einer eingeprigten 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-
priglen Bereichs und sich daran anschlieBender ungeprigler
Bereiche des Randes des Strumpfs nach Fig. 2, in stark
schematisierter Prinzipdarstellung und

Fig. 4 ein geprigies textiles Flichengebilde, in aufs Au-
Berste schematisierter Schnittdarstellung und in cinlagiger
Ausfiihrung.

Beschreibung

In Fig. 1 ist ein Damenstrumpf 1 dargestellt, dessen obe-
rer Rand 2 mit einem Markenlogo 3 versehen ist. Der obere
Rand 2 ist als Doppelrand oder Biindchen ausgebildet. Das
hier doppelt vorhandene Strumpfmaterial ist durch den so-
genannten Unthang 4 miteinander verbunden. In dem bei ei-
ner Trennlinie § beginnenden Rand- und Griffbereich 6 ist
das Strumpfmaterial unter Verwendung texturierter Garne
besonders elastisch ausgebildet. Der Damenstrumpf 1 ist
insgesamt rundgestrickt aus synthetischem Garn gearbeitet.
Dabei kénnen auch mehrere Synthetikgarne 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 Polyamidfasern gebildet, wobei unter Umstédnden auch
andere Garne in Frage kommen.

Der in den Saum 2 eingeprigte Schrittzug 3 wird, wie
Fig. 2 zeigt, durch Prigebereiche 8 gebildet, die von unge-
prégten Bereichen 9 umgeben sind. Wihrend die ungeprig-
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ten Bereiche 9 deutlich die Maschenstruktur des rundge-
strickten Flichengebildes erkennen lassen, ist die Struktur
der Maschenware in den Prigebereichen 8 so weit gedndert,
daf} diese Fldchenbereiche fast glatt sind. Dabei sind die ein-
zelnen Fiden allenfalls oberfliachlich angeschmolzen oder
zumindest deformiert. Wic aus Fig. 3 crsichtlich ist, sind so-
wohl in dem ungepriglen Bereich 9 als auch in dem Préige-
bereich 8 einzelne Fiden 11, 12 erkennbar, wobei die Ma-
schen in dem Prigebereich 8 nicht zerstért sind.

Wihrend in dem ungeprigten Bereich die Gesamtdicke
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
Préigebereich 8 geringer. Jedoch wird dies nur durch Vertor-
mung der einzelnen Fiden 11, 12, nichl aber durch Ver-
schmelzen beider Lagen 13, 14 miteinander erreicht. Wih-
rend die Maschen der Lagen 13, 14 in den ungeprigten Be-
reichen 9 mehr oder weniger rdumlich angeordnet sein und
aus den Féaden 11, 12 Filamente herausragen kénnen, dic ci-
nen gewissen Flor schaffen, liegen die Maschen zumindest
der oberen Lage 13, in dem Préigebereich 8 flach, wobei die
aus den l'dden 11, 12 herausragenden l'ilamente hier ange-
schmolzen sind. Dadurch ist die Maschenstruktur kaum
mehr zu erkennen und der Priagebereich 8 kann eine glatte,
zum Teil auch glinzende Oberflache erhalten, wihrend die
tibrigen Bereiche matt und erhaben erscheinen, Die Ma-
schenstruktur ist jedoch erhalten, so dal} die Pragebereiche 8
sowohl dehnbar als auch dauerhall mechanisch stabil sind.

Bei Dehnung des Saums 2, insbesondere wenn der
Strumpf 1 getragen wird, zeigen die Prigebereiche 8 im Ver-
gleich zu den ungeprigten Bereichen kaum oder nicht ver-
andertes Dehnverhalten. Die Faden 11, 12 sind in den Prége-
bereichen 8 im Wesentlichen genauso stabil wie in den un-
geprigten Bereichen 9, so dafl der eingepriigte Schriftzug 3
keine nachteiligen Auswirkungen auf den Saum 2 hat.

Wie bei dem Strumpf 1 ist es gleichermaflen 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 Garnen hergestellter Kleidungs-
stiicke geschehen. Dies kénnen beispielsweise Bodies sein.
Die eingeprigten Zeichen kénnen an beliebigen zweilagig
ausgebildeten Stellen, wie beispielsweise Armelbiindchen,
Kragen oder an sonstigen Stellen vorgesehen werden.

Dariiber hinaus ist cs moglich, textile Flachengebilde 185,
wie sie aus Fig. 4 ersichtlich sind, mit Préagebereichen 8' zu
versehen, wenn die betreffenden Flachengebilde 15 einen
raumlichen Autbau haben. Dieser kann sich, wie in Fig. 4
angedeutet, dadurch ergeben, da das hier im Querschnitt
veranschaulichte Flachengebilde in entspanntem Zustand
nicht eben, sondern gerippt liegt. Das Flachengebilde 15 ist
vorzugsweise eine Maschenware, die in diesem Fall sowohl
ein- als auch mehrlagig ausgebildet sein kann. Der beim
Priigen entstehende dauverhalle Dickenunterschied zwischen
Prégebereichen 8 und ungeprigten Bereichen 9' ergibt sich
durch plastische Verbiegung einzelner Rippen 17, 18, die
gegeniiber undeformierten Rippen 19, 20 eine geringere
Hohe aufweiscen.

Fin vorzugsweise aus Maschenware ausgebildetes Be-
kleidungsstiick 1 besteht wenigstens teilweise aus einem
elastomeren, thermisch deformierbaren Kunstfasergarn. UUm
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 Prigebereiche 8 ausgebildet, in de-
nen die Maschenware wesentlich diinner liegt als in der an-
schlieBenden Umgebung 9. Die Prigebereiche 8 sind dabei
im Wesentlichen glatt ohne daB hier die Fadenstruktur auf-
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gelost wire. Obwohl die Maschen als solche erhalten sind,
ergibt sich, beispielsweise durch partielles Anschmelzen der
Oberfliche, ein glattes, im Vergleich zur Umgebung geén-
dertes Aussehen, was eine plastische oder rdumliche Wir-
kung des gewlinschten Schriftzugs oder sonstigen Logos
hervorbringt.

Patentanspriiche

1. Bekleidungsstiick (1), insbesondere Beinbeklei-
dungsstiick,

mit wenigstens einem durch ein textiles Fléchengebilde
(2) gebildeten Abschnitt, der von einem oder mehreren
dauverhatt vertormbaren Féden (11, 12) gebildet ist und
der eine Dicke aulweist, die deutlich groBer ist, als die
Dicke des Fadens, dadurch gekennzeichnet,

daf in das textile Flachengebilde (2) eine Struktur ein-
geprégt ist, die erhabene Bereiche (9) sowie Préigebe-
reiche (8) cnthilt, dic zwischen den crhabenen Berei-
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-
sern sind, die thermoplastische Eigenschaften aufwei-
sen,

3. Bekleidungsstiick nach Anspruch 1, dadurch ge-
kennzeichnet, dafl das textile Flichengebilde (2) eine
Maschenware, insbesondere ein Gewirk, ein Gestrick
oder Raschelware ist.

4. Bekleidungsstiick nach Anspruch 1, dadurch ge-
kennzceichnet, dafl der oder dic das Flichengebilde (2)
bildenden Fiden (11, 12) sowohl in den erhabenen Be-
reichen (9) als auch in den Préagebereichen (8) beweg-
lich gelagert sind.

5. Bekleidungsstiick nach Anspruch 1, dadurch ge-
kennzeichnet, dafl der oder die das Fldchengebilde (2)
bildenden Fiden (11, 12) sowohl in den erhabenen Be-
reichen (9) als auch in den Prigebereichen (8) unterein-
ander unverbunden sind.

6. Bekleidungsstiick nach Anspruch 1, dadurch ge-
kennzeichnet, daf die Fadenstruktur des oder der das
Flachengebilde (2) bildenden Fiden (11, 12) sowohl in
den erhabenen Bereichen (9 als auch in den Préigeberei-
chen (8) crhalten ist.

7. Bekleidungsstiick nach Anspruch 1, dadurch ge-
kennzeichnet, daf der oder die Faden (11, 12) aus ein-
heitlichem Material bestehen.

8. Bekleidungsstiick nach Anspruch 1, dadurch ge-
kennzeichnet, daBl der oder die Faden (11, 12) aus un-
terschiedlichen Materialien bestehen.

9. Bekleidungsstiick nach Anspruch 1, dadurch ge-
kennzeichnet, daB3 das Flachengebilde (2) elastisch ist.
10. Bekleidungsstiick nach Anspruch 1, dadurch ge-
kennzeichnet, dafl das Flichengebilde (2) mehrlagig
(13, 14) ausgebildet ist.

11. Bekleidungsstiick nach Anspruch 1, dadurch ge-
kennzeichnet, daf das Fldchengebilde (2) wenigstens
abschnittsweise wenigsten zwei aufeinander liegende
Lagen (13, 14) aufweist.

12. Bekleidungsstiick nach Anspruch 11, dadurch ge-
kennzeichnet, dal die Lagen (13, 14) untereinander
nicht verbunden sind.

13. Bekleidungsstiick nach Anspruch 1, dadurch ge-
kennzeichnet, daB der oder die Fiden (11, 12) des Fli-
chengebildes (2) in den Prigebereichen (8) oberfléach-
lich angeschmolzen sind.

14. Bekleidungsstiick nach Anspruch 13, dadurch ge-
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kennzeichnet, dafl die oberflichlich angeschmolzenen
Fiden (11, 12) in dem Prigebereich (8) eine fast glatte
Oberfliache definieren, die die Maschenstruktur des
Flachengebildes (2) kaum mehr erkennen lassen.

15. Bekleidungsstiick nach Anspruch 1, dadurch ge-
kennzeichnet, daB dic Prigebereiche (8) Informations-
tréger sind.

16. Bekleidungsstiick nach Anspruch 1, dadurch ge-
kennzeichnet, daB die Prigebereiche (8) als T.ogo aus-
gebildet sind.

Hierzu 3 Seite(n) Zeichnungen
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stitches which are interconnected to define a plurality of
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o~
{

\ C
\

\—

//‘l

\/

\ C
\_J

2K

/

<

\ C
\/ - N
»
//\

Printed by Jouve, 75001 PARIS (FR)

Skechers EX1013-p.505
Skechers v Nike



1 EP 1233 091 A1 2

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
itloses 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 presentinventionis to pro-
vide a knitted fabric which is knitted using thermoplas-
tics yarns as ground yarns and which is dimensionally
stable without fully heat setting of the ground yarns.
[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
being formedfrom 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
and walewise dimensions and/or three dimensional
shape of afabric, the process including the steps of knit-
ting a fabric so as to comprise a plurality of knitted stitch-
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
ground yarn having a setting temperature greater than
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 yamn.
[0009] Preferably the ground yarn is a thermoplastics
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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
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:-

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
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.

[0011] A weft knitted fabric 10 according to a first em-
bodiment of the present invention is illustrated in Figures
1 and 2. The fabric 10 includes a plurality of courses C
each of which is knit using at least two yarn ends, viz. a
ground yam 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.

[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.

[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
heat fusible yarn.

[0014] The weight of the fusible yarn is preferably in
the range of 10 to 160 diex, more preferably in the range
of 20 to 50 dtex.

[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-
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
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.
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
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 10 is strefched, 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 18 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 18 are 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 appreciatedthatthe groundyarn 12 ismore
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.

[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-
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.

[0021] The relative weights of the ground and fusible
yarns are chosen to ensure thatthe 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 yarmn 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 8, a fabric is illustrated having single courses Cgq
of heat fusible yarn 14 only alternating with courses C
of fusible yarn 14 plaited with ground yarn 12. Instead
of asingle course Cg located inbetween courses of plat-
ed yarns 12 and 14 it will be appreciated that a desired
number of adjacent courses Cg may be provided.
[0026] The combination of the number of adjacent
courses formed from plated ground and fusible yarns
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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
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
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 dimen-
sional shape on a former.

[0030] Forexample, aformerinthe 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
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
at which the ground yarns are fully set. Preferably the
fabric is heated using live steam.

[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.

[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
s0 as to completely melt when the fabric is exposed to
the fusible temperature and thereby cause the regions
of fabric joined thereby to separate leaving a welded
edge formed 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
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
temperature equal to or above the welding temperature
after repeated fabric moulding operations.

Claims

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

Skechers EX1013-p.507
Skechers v Nike



5 EP 1233 091 A1

formed from a heat fusible yarn, with at least some
of said stitches being formed from said heat fusible
yarn plated with a ground yamn, the heat fusible yarn
being fused together at adjacent points of contact
on stitches in order to give the fabric a desired di-
mensional stability and shape.

A fabric according to claim 1 wherein said heat fu-
sible yarn is a bare elastomeric yarn.

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 tem-
perature below said fully set temperature.

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

A process according to claim 4 wherein said ground
yarn is a thermoplastics yarn capable of being fully
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 tem-
perature greater than said fusing temperature but
less than said fully set temperature.

A process accordingto 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
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.

A garment formed at least in part from knitted fabric
according to Claims 1, 2 or 3.
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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.

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.

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
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
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

relatively thin filamentary members of a relatively flexible

Skechers EX1013-p.515
Skechers v Nike



10

15

20

25

30

35

WO 02/31247 PCT/US01/31604
2

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

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 mutuwal points of contact where, at
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
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
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
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
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
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
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
group are initially joined to filamentary members of the second
group at the mutual points of contact to provide a relatively
high stiffness to the fabric. 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 of the first
group are absorbed. The purpose of this embodiment  is to
construct an implant formed by braiding the filamentary members
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
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
predetermined porosity. The fabric further comprises a plurality
of absorbable filamentary members again formed of a material
which 1is 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
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
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.

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
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.

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
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
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
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
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 passageways in
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the treatment of excessive snoring and obstructive sleep apnea
(0SA). 08SA, 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
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
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.

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
Figure 1, having a of length 30mm, a diameter of 3mm, an elastic
modulus of 80,000 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
varns 510 of 150 denier were braided at a +/-45° braid angle with
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. '

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
elastic modulus of 80,000 psi. The axially oriented core

Skechers EX1013-p.520
Skechers v Nike



10

15

20

25

30

35

WO 02/31247 PCT/US01/31604
7

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
of sleep apneé 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
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
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
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 anocther.

An aspect of the invention is the creation of a structure
whose stiffness and/or porosity changes over time. For example,
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
bio-absorbable filaments 514 degrade over time and are absorbed
into and eliminated from the tissue, leaving only the polyester
varns 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
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
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operation. The degrading components compensate for the
development of the stiffer scar tissue by reducing the stiffness
provided by the rod.

Porosity of the fabric may also be increased by interlacing
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
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
examples of additional applications are provided below.

In the construction of a Bowden cable, used for the remote
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
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
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 tubé, and
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 sufface 528
allowing the wire core 530 to slide within the tube substantially
without friction, thus, providing an excellent bearing surface on
the inside of the tube.

Skechers EX1013-p.522
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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
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
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
segments 544. The length of tube having the alternating section
will be more flexible than the continuously stiffened tube and
will bend more easily to follow a curved path. -

In another example, shown in Figure 4, a filament wound rod
546 may be formed by the stiffened composite fabric according to
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 meltihg
polypropylene filaments 550, a stiffened rod is produced. If
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.

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
in a mold or on a mandrel having the desired shape, and when
heated to the melting temperature of the lower melting point

Skechers EX1013-p.523
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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
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. 1In
addition to joining the various yarns and/or filaments together
by heat fusing, adhesives may also be used. Selected ones or all
of the filamentary members comprising the fabric may be coated
with adhesive which causes the filamentary members to bond
together at points of contact.

Skechers EX1013-p.524
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CLAIMS
What is claimed is:

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.

Skechers EX1013-p.525
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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
sald 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 sald 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

Skechers EX1013-p.526
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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 sald 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 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.

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
comprisihg 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

Skechers EX1013-p.529
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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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Beschreibung

Die Erfindung betrifft ein textiles Flichengebilde.

Aus DE-GM 94 09 763 ist ein Laminat mit einer auf
einer volumindsen Warenbahn aufkaschierten textilen
Oberware bekannt, bei dem die volumindse 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-
ponenten sicher auszuschlieBen.

Der Erfindung liegt die Aufgabe zugrunde, ein textiles
Flichengebilde zu schaffen, welches die Vorteile des
bekannten Laminates, nicht aber dessen Nachteile auf-
weist.

Zur Losung dieser Aufgabe ist erfindungsgemaB vor-
gesehen, daB in das textile Flichengebilde Garn mit
Anteilen von gréBenordnungsmiBig zehn bis zwanzig
Gewichtsprozenten niedrigschmelzender Bindefaser
und neunzig bis achtzig Gewichtsprozenten von bei ei-
ner hoheren Temperatur als die Bindefasern schmelzen-
den Fasern oder nicht schmelzenden Fasern eingearbei-
tetist.

Sofern es sich bei dem textilen Fidchengebilde bei-
spielsweise um eine Webware handelt, kann diese bin-
dungstechnisch so ausgelegt werden, daB bei der Erstel-
lung ein sogenannter "Unterschuf8” miteingetragen und
eingebunden wird. Dieser UnterschuB ist von der De-
koroberseite her nicht sichtbar. Der UnterschuBl kann
sowohl in der Garnstarke (somit im Gewicht pro Qua-
dratmeter) und der Garnzusammensetzung variiert
werden. Es kénnen beispielsweise niedrigschmelzende
Bindefasern mit in das Garn eingearbeitet sein (zehn bis
fiinfzig Gewichtsprozente), die bei einer niedrigeren
Temperatur schmelzen als die Restfasern.

ZweckmiBige Ausgestaltungen der Erfindung erge-
ben sich aus den Unteranspriichen.

Ahnlich einem "UnterschuB” bei einer Webware kén-
nen andere textile Konstruktionen, wie Wirk-, Raschel-
und Strickware, mit den in den Schutzanspriichen be-
schriebenen Garnen kombiniert werden.

Bei der Erfindung ist vorteilhaft, dal im Vergleich zu
Laminaten durch Wegfall des fiir die Erstellung von
Laminaten erforderlichen Kaschiervorganges ein Ar-
beitsschritt eingespart wird. Eine Delaminierung der
Einzelkomponenten ist ausgeschlossen, da diese bin-
dungstechnisch miteinander verbunden sind.

Weiterhin ist eine deutlich verbesserte Drapierbar-
keit der Stoffe vorteilhaft, da einerseits keine Verhér-
tung durch ein Klebemedium entsteht und andererseits
der "innige” Verbund von Ober- und Unterware selbst
bei kritischen Radien zu keiner Knickbildung fithrt,

Zudem ist vorteilhaft, daB der Unteraufbau des texti-
len Flichengebildes durch entsprechende Verfahren
aufgerauht werden kann, wodurch die Einzelfasern eine
Orientierung in die "dritte Dimension” erhalten. Durch
Aktivierung der niedrigschmelzenden Fasern kann die-
se "Volumigkeit” fixiert werden, wodurch eine Polster-
wirkung erzielt wird.,

Patentanspriiche

1. Textiles Flachengebilde, dadurch gekennzeich-
net, daB in das Flichengebilde Garn mit Anteilen
von groBenordnungsmaBig zehn bis zwanzig Ge-
wichtsprozenten niedrigschmelzender Bindefaser
und neunzig bis achtzig Gewichtsprozenten von
bei einer héheren Temperatur als die Bindefasern
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schmelzenden Fasern oder nichtschmelzenden Fa-
sern eingearbeitet ist.

2. Textiles Fldchengebilde nach Anspruch 1, da-
durch gekennzeichnet, daf das Garn eine Bikom-
ponenten-Polyesterfaser aufweist, und daB die bei
einer hoheren Temperatur als Bindefasern schmel-
zenden Fasern oder nichtschmelzenden Fasern sol-
che auf der Basis von Polyester oder Polyester-
mischgeweben sind.

3. Textiles Flachengebilde nach Anspruch 1 oder 2,
dadurch gekennzeichnet, daB die bei einer hdheren
Temperatur als Bindefasern schmelzenden oder
nichtschmelzenden Fasern recyclierte Fasern sind.
4. Textiles Flachengebilde nach Anspruch 3, da-
durch gekennzeichnet, dafl die recyclierten Fasern
ReiBspinnfasern sind.

5. Textiles Flachengebilde nach einem der Ansprii-
che 1 bis 4, dadurch gekennzeichnet, daf der Anteil
an niedrigschmelzender Bindefaser bei fiinfzehn
Gewichtsprozenten liegt.

6. Textiles Flachengebilde nach einem der Ansprii-
che 1 bis 5, dadurch gekennzeichnet, daB der Anteil
an niedrigschmelzenden Bindefasern bei dreiBig
Gewichtsprozenten liegt.

7. Textiles Flichengebilde nach Anspruch 6, da-
durch gekennzeichnet, daB eine thermoplastische
Faser mit einem ahnlichen Hochfrequenz-Schweil3-
verhalten wie Polyvenylchlorid Verwendung findet.
8. Textiles Flachengebilde nach einem der Anspri-
che 1 bis 7, dadurch gekennzeichnet, daB das textile
Flichengebilde eine Webware ist.

9. Textiles Flachengebilde nach einem der Ansprii-
che 1 bis 7, dadurch gekennzeichnet, daB das textile
Flichengebilde eine Wirkware ist.

10. Textiles Flachengebilde nach einem der Ansprii-
che 1 bis 7, dadurch gekennzeichnet, dafl das textile
Flichengebilde eine Raschelware ist.

11. Textiles Flachengebilde nach einem der Ansprii-
che 1 bis 7, dadurch gekennzeichnet, daB das textile
Fliachengebilde eine Strickware ist.

12. Textiles Flichengebilde nach Anspruch 8, da-
durch gekennzeichnet, dal das Garn als Unter-
schuB in die Webware eingetragen ist.
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(54) Halbzeug fiir 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
ist thermoplastisch und hat eine Erweichungstempera-
tur (Glasumwandlungspunkt), die niedriger liegt als die
Erweichungstemperatur des ersten Materials. Das
zweite Material ist ein Material, das sich bei Erwérmung
Uber eine vorbestimmte Temperatur stoffschilssig mit
dem ersten Material und mit sich selbst verbindet.
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Beschreibung

Grundsatzlich eignen sich thermoplastische Kunst-
stoffe sehr gut dazu, komplizierte Formteile herzustel-
len. Hierzu sind unterschiedliche Vorgehensweisen
bekannt.

Der thermoplastische Kunststorf kann in Gestalt
von Pellets vorliegen und wird in entsprechenden
SpritzguBmaschinen aufgeschmolzen und in die Spritz-
guBform unter Druck eingefiillt. Derartige Formteile
haben nur eine begrenzte Festigkeit, die sich aus-
schlieBlich aufgrund der Eigenschaften des thermopla-
stischen Kunststoffes ergibt. Allerdings sind mit dem
SpritzguBverfahren bislang im wesentlichen nur Teile
hergestellbar, die kein allzu ungiinstiges Verhaltnis zwi-
schen der Wandstarke und der Flache der betreffenden
Wand aufweisen.

Bei unglinstigeren Verhéltnissen, also Teilen, die,
bezogen auf ihre flachige Ausdehnung, verhaltnismaBig
dinn sind, wird eine andere Vorgehensweise bevorzugt,
die darin besteht, den thermoplastischen Kunststoft
zunéchst als groBe Folie zu extrudieren, die sodann im
Tiefziehverfahren in die endgultige Gestalt gebracht
wird. Auch diese Teile haben eine geringe Festigkeit.
Zum Erhéhen der Festigkeit bleibt nichts anderes Ubrig,
als Fasern einzubetten. In diesem Falle wird eine
andere Technik angewendet, die darin besteht, daB
lange Glasfasern in ein noch nicht vollstandig ausge-
hartetes thermoplastisches Harz eingebettet werden
und diese zéhe Masse in eine Form gegeben wird, in
der die Masse in die entsprechende Gestalt umgeformt
und ausgehértet wird. Nachteilig bei diesem Verfahren
ist die begrenzte Haltbarkeit des Halbzeugs, das dazu
neigt, im Laufe der Zeit vollstandig auszuhérten, so dafB
es nicht mehr die gewiinschte, etwa kaugummiartige
Konsistenz hat. Im ausgehéarteten Zustand kann es in
der Regel in komplizierte Formen nicht mehr einge-
bracht werden.

Es wurde deswegen bereits versucht, in die Form
die Fasern einzulegen und anschlieBend die Form mit
dem thermoplastischen Material zu fiillen. Auch hierbei
sind Probleme aufgetreten, die durch das Fasermaterial
hervorgerufen werden, das einerseits von dem thermo-
plastischen Kunststoff zur Seite gedrlickt wird und
andererseits eine gleichmaBige Durchdringung verhin-
dert, da das Fasermaterial fiir den thermoplastischen
Kunststoff wie eine Art Filter wirkt.

Die fir groBflachige Teile bislang praktikabelste
Technik besteht darin, auf einen Formkérper ein Glas-
gewebe oder Glasrovings Schicht flir Schicht aufzulami-
nieren. Diese Laminiertechnik ist auBerordentlich
aufwendig und deswegen nur bei von Haus aus teuren
Gegensténden einigermafen rentabel.

Darliber hinaus ist es aus der DE-A-41 37 406
bekannt, ein Hybridgarn herzustellen, das aus ca. 64%
Kohlenstoffasern und 38% Polyamidfasern besteht.
Dieses Garn wird zu einem textilen Flachengebilde ver-
arbeitet, beispielsweise ein Gestrick. Durch Warmeein-
wirkung bei gleichzeitigem Pressen des Gestricks kann
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daraus ein faserverstirkier Formkérper erzeugt wer-
den. Allerdings hat die Praxis gezeigt, da3 dieses
Hybridgarn eine extreme statische Aufladung beim
Stricken zeigt. Die starke elektrostatische Aufladung
behindert den Strickvorgang, so dafB ein Stricken oder
Wirken parktisch nicht méglich ist. Das Hybridgarn kann
nur zu anderen textilen Flachengebilden, wie Geweben,
Gelegen und Wickelkorpern verarbeitet werden, also in
Verfahren, bei denen die elektrostatische Aufladung
nicht auftritt oder nicht stort.

Ferner kann bei dem Hybridgarn der verarbeitende
Betrieb das Mischungsverhélinis zwischen den beiden
Materialien nicht variieren. Das Mischungsverhalinis ist
durch den Aufbau des Hybridgarns fest vorgegeben.

Ausgehend hiervon ist es Aufgabe der Erfindung,
ein Halbzeug zur Herstellung groBflachiger Formteile zu
schaffen, das mit geringem Aufwand herstellbar ist.

Diese Aufgabe wird erfindungsgeman durch ein
Halbzeug mit den Merkmalen des Anspruches 1 bzw.
des Anspruches 2 gel6st.

Die Verwendung der Maschenware, die aus Faden
zweierlei Materials besteht, sorgt daftir, daB in jedem
genligend groBen Volumenelement des textilen FI&-
chengebildes vergleichbare Mengen des ersten und
des zweiten Materials vorhanden sind. Das so herge-
stellie Halbzeug kann in beliebige Formen eingelegt
werden, die lediglich erwérmt werden missen, um das
thermoplastische zweite Material aufzuschmelzen, d.h.
auf eine Temperatur oberhalb des Glasumwandiungs-
punktes zu bringen, so daB es sich stoffschllssig, d.h.
dauerhaft und fest mit den Faden aus dem ersten Mate-
rial verbinden kann. Wegen der gleichmaBigen oder
gleichférmigen Verteilung der Faden des zweiten Mate-
rials in dem Halbzeug befindet sich der als Bindemittel
dienende thermoplastische Kunststoff bereits von Haus
aus an derjenigen Stelle, an der er die Faden des ersten
Materials miteinander verkleben soll. Er braucht keine
weiten Strecken zu flieBen, da unmittelbar das Binde-
mittel in Gestalt der Faden aus dem zweiten Material
bereitsteht. Deformationen des textilen Flachengebil-
des durch FlieBen des thermoplastischen Materials
sind dadurch ebenso ausgeschlossen wie Fehlstellen,
hervorgerufen durch einen Mangel an thermoplasti-
schem Kunststoff zum Verbinden der F&den aus dem
ersten Material.

Ferner hat das Halbzeug den Vorteil, daB das
Mischungsverhaltnis zwischen den beiden Materialien
im verarbeitenden Betrieb praktisch beliebig frei wahl-
bar ist.

Eventuell sonst aufiretende elektrostatische Aufla-
dung kann dadurch verhindert werden, daf8 das sich
elektrostatisch aufladende Material vor dem Verarbei-
tungsvorgang entsprechend vorbehandelt wird. Auf-
grund der Tatsache, daB beide Materialien getrennt
vorbearbeitet werden kénnen, lassen sich Probleme
beim Verstricken weitgehend verhindern.

Da der thermoplastische Kunststoff Uber die
gesamte Flache des Halbzeugs gleichmaBig verteilt zur
Verfligung steht, ist die GroBe des herzustellenden Fer-
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tigiabrikats praktisch unbegrenzt. Durch Ubereinander-
legen mehrerer Lagen des erfindungsgeméafBen
Halbzeugs kénnen beliebig starke und in der Flache
beliebig groBe Werkstilicke ohne weiteres hergestellt
werden.

Ein weiterer wesentlicher Vorteil des erfindungsge-
maBen Halbzeugs besteht darin, daf fertig ausgeharte-
ter und somit dauerhafter thermoplastischer Kunststoft
verwendet wird. Das Halbzeug unterliegt vor der Verar-
beitung keiner besonderen Alterung, die eine nachtrag-
liche Verarbeitung erschweren wiirde. Es ist auch
weder klebrig, noch sind besondere VorsichtsmaBnah-
men bei der Handhabung notwendig, wie dies bei man-
chen, nicht vollstdndig ausgeharteten Thermoplasten
der Fall ist.

Da das Halbzeug aus im wesentlichen nicht mitein-
ander verbundenen einzelnen Faden besteht, kann es
auch leicht in nahezu jede beliebige Form gebracht wer-
den. Einem Umformen beim Einlegen in das betref-
fende Formgebungswerkzeug sefzt es keine
besonderen Kréfte entgegen.

Falls aus bestimmten anderen Gesichtspunkten
heraus fir das erste Material ein Stoff in Frage kommt,
der sich nicht unmittelbar mit dem zweiten Material
stoffschltssig verbindet, besteht die Méglichkeit, die
Faden des ersten Materials mit einem als Haftvermittier
dienenden dritten Material vor der Verarbeitung zu
beschichten.

ZweckmaBigerweise hat das zweite Material ein
Formgedachinis, derart, daB es bei Erwarmung uber
eine vorbestimmte Temperatur und anschlieBende
Abkuhlung den Verlauf beibehélt, den es wahrend der
Erwdrmung inne hatte. Dadurch kann erreicht werden,
daB bei der Herstellung des Halbzeugs die Struktur in
bestimmter Weise vorher festgelegt wird, wodurch bei-
spiclsweise die von den Faden des ersten Materials
gebildete Struktur unter einer vorbestimmten Vorspan-
nung gehalten werden.

Das erste Material ist vorzugsweise kein organi-
sches Material und kann aus Stoffen wie Metall, Kera-
mik oder anderen anorganischen Verbindungen
ausgewahlt sein.

Der mechanische Aufbau der F&den 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 ist 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 1aBt. Bei Karbonfasern oder &hn-
lichen Fasern sind Endlosfasern unter Umstanden nur
bedingt herstellbar, weshalb Garne aus Stapelfasern
dort zweckmagBig sein kénnen.

Fur die Gestricke oder Gewirke kommen grund-
sétzlich 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
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einfaches rechtsflinks Gestrick bevorzugt, weil bei die-
sem Gestrick ohne weiteres lange Maschenschenkel
erzeugt werden kénnen.

Die langen Maschenschenkel wiederum ergeben
eine gute Festigkeit des aus dem erfindungsgemafien
Halbzeug hergestellten Fertigproduktes.

Bei der Maschenware kénnen die Faden aus dem
ersten und dem zweiten Material entweder zufallig ver-
teilt an der Vorder- und der Rickseite liegen, wodurch
eine leichte gleichmaBige 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 ausschlieflich auf
einer und der nichtthermoplastische Faden auf 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
Materials durch den thermoplastischen Kunststoff ver-
hindert werden, wodurch auf einer Seite der Gestrick-
charakter erhalten bleibt.

Die Verarbeitung des Halbzeugs I&Bt sich vereinfa-
chen, wenn es als eben liegendes Flachengebilde mit
einer gewissen inneren Spannung vorfixiert ist. Diese
Vorfixierung |aBt sich entweder erreichen, indem das
Halbzeug auf eine Temperatur erwarmt wird, bei der
das zweite Material sich noch nicht stoffschilissig mit
anderen Teilen des Halbzeugs verbindet, aber bereits
Formgedachtnis auf den Zustand umprogrammiert
wird, den es wéahrend der Erwarmung einnimmt. Durch
anschlieBendes Abkihlenlassen auf Umgebungstem-
peratur behalten dann die Faden des zweiten Materials
im wesentlichen ihre Gestalt, in die sie wahrend des
Erwarmens auf die Fixiertemperatur gebracht wurden.
Ein solches Halbzeug ist nach wie vor sehr elastisch.

Es besteht auch die Méglichkeit, die Temperatur
beim Fixieren weiter zu erhéhen, so weit, bis bereits
Teile der Faden des zweiten Materials beginnen, sich
stoffschllissig mit anderen Teilen des Halbzeugs zu ver-
binden. Hierdurch entsteht eine punktuelle Verbindung
der Faden des zweiten Materials mit sich selbst oder mit
Faden des ersten Materials. Nach dem Abkuhlen auf
die Umgebungstemperatur wird wegen der punktuellen
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 wéh-
rend des Einlegens gleichzeitig durch Heizen die Fixier-
punkte wiederum geldst werden.

Der Anteil an Faden gleichen Materials richtet sich
nach der Festigkeit des Fertigproduktes bzw. dem im
Fertigprodukt enthaltenen Bindemittelanteil.

In der Zeichnung sind Ausflihrungsbeispiele des
Gegenstandes der Erfindung dargestellt. Es zeigen:
Fig. 1 ein Halbzeug in Gestalt eines rechts/links
Gestricks mit zufalligem Verlauf der Faden
des zweiten Materials und
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Fig. 2 ein Halbzeug in Gestalt eines rechts/links

Gestricks.

Fig. 1 zeigt ein Halbzeug 20 in Gestalt eines textilen
Flachengebildes, das von einem rechts/links Gestrick
gebildet ist. Das rechts/links Gestrick besteht aus zwei
Faden 4 und 5 aus einem ersten und einem zweiten
Material. Diese beiden F&den 4 und 5 sind gemeinsam
verstrickt, und zwar werden sie beim Verstricken so in
die Nadeln der jeweiligen Strickmaschine eingelegt,
daB willklirlich und zuféllig 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 Ruickseite verlauft.

Das erste Material, aus dem der Faden 4 besteht,
ist bevorzugt kein organisches Material, sondern ein
Material, das aus den Stoffen Metall, 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 Kunsistoff in Frage, der
geeignet ist, sich durch Erwdrmen stoffschlissig mit
sich selbst oder dem Material fir den ersten Faden 4 zu
verbinden. Falls die Haftung unzureichend ist, besteht
auch die Méglichkeit, den ersten Faden 4 mit einemdrit-
ten Material zu beschichten, das als Haftvermittler oder
Haftbriicke zwischen dem zweiten Material und dem
ersten Material dient.

Die Faden 4 kénnen 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
kénnen, wobei die Art des Fadens 4 von der Art des
Fadens 5 abweichen kann. ZweckméBigerweise sind
die Faden 5 aus dem zweiten Material, dem thermopla-
stischen Kunststoff, Endlosgarne oder Monofile oder
daraus hergestellte Zwirne, da es ohne weiteres mdg-
lich ist, entsprechende Endlosfilamente herzustellen.

Das Gestrick 20 kann als Flachgestrick auf einer
Flachstrickmaschine oder als Schlauch auf einer Rund-
strickmaschine erzeugt werden. ZweckméaBigerweise
wird es unmittelbar nach dem Stricken durch Erwérmen
fixiert, wobei zwei Falle unterschieden werden kénnen.
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 kréaftefrei den
Verlauf annimmt, den das Gestrick 20 wahrend des
Fixierens aufgrund auBen angreifender Krafte annimmt.
Sodann 148t man das Gestrick 20,chne die von auBen
angreifenden Krafte zu verandern, sich wieder auf
Raumtemperatur abkiihlen, womit die F&den 5 aus dem
thermoplastischen  Kunststoff dauerhaft in die
gewtinschte Maschenstruktur umgeformt sind. Selbst
beim Wegnehmen der &uBeren Vorspannkréfte springt
das Gestrick 20 nicht mehr in seine ursprlingliche
Gestalt zuruck. Ein solcher maBen vorfixiertes Gestrick
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20 hat praktisch die urspriingliche Schmiegsamkeit und
|&Bt sich ohne Kraftaufwand in nahezu jede beliebige
Form bringen,und das praktisch faltenfrei.

Eine andere Méglichkeit der Vorfixierung besteht
darin, die Temperatur des Gestricks 20 so weit zu erhé-
hen, bis lokal der Faden 5 aus dem thermoplastischen
Kunststoff an der Oberflache klebrig wird und sich an
den Kreuzungsstellen mit den dariber oder darunter
verlaufenden anderen F&den 4, 5 stoffschliissig verbin-
det. 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 Formgedachinis des thermoplasti-
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 auf eine Temperatur bringt, bei der die
Faden 5 aus dem zweiten Material aufschmelzen, so
daB sich deren Material gleichmaBig tber die gesamte
Flache verteilt und dadurch die in dem aufgeschmolze-
nen Material eingebetteten Faden 4 aus dem ersten
Material stoffschllissig miteinander durch Verkleben
verbindet. Nach dem Erkalten wird ein in sich steifes
und verfestigtes Formteil, das auch eben sein kann,
erhalten.

Das in Fig. 1 dargestelite Gestrick 20 kann entwe-
der das Fertigprodukt sein, wenn es beispielsweise eine
Tapete bilden soll oder es ist ein Halbzeug, aus dem,
wie vorher beschrieben, Formteile gepreBt werden kén-
nen. Beim Pressen stellen aie aus dem thermoplasti-
schen Kunststoff bestehenden F&aden den gleich-
maBiger verteilten Bindemittelvorrat dar, mit dessen
Hilfe die im fertigen Formteil eingebettete Verstarkung
aus den verstrickten Faden 4 eingehllt ist.

Es hat sich gezeigt, daB besonders feste Formteile
erhalten werden kdnnen, wenn das Stricken so erfolgt,
daB die Maschenschenkel 22, 23 eine Lange von gré-
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. Unter bestimm-
ten Umstianden kénnen besonders gute Verhalinisse
mit 6 mm Schenkellange erzielt werden.

Wie vorerwahnt, kann das Verhalinis zwischen der
Menge an Bindemittel zu der Menge an Verstarkungs-
einlage durch das Volumenverhdlinis 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
Ruickseite des Gestricks 20 liegt, entsteht beim Pressen
des Halbzeugs in den entsprechenden Formkérper ein
Formkérper, bei dem die Einlage weitgehend in der
Mitte verlauft, d.h. an beiden Seiten der Einlage ist ther-
moplastisches Bindemittel vorhanden.

Wenn es gewiinscht ist, daB das Bindemittel sich
vorzugsweise auf einer Seite des Formteils befindet,
wahrend die andere Seite von dem Bindemittel weitge-
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hend frei ist, kann das Gestrick als platierte Ware her-
gestellt werden, wie dies in Fig. 3 dargestellt ist. 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
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
rechts/links Gestrick keineswegs die einzige geeignete
Bindungsart. Vielmehr kommen auch rechts/rechts/
oder links/links Gestricke sowie gegebenenfalls Inter-
lockware in Betracht. SchlieBlich versteht sich, dafB
Halbzeug mit vergleichbaren Eigenschaften auch als
Wirkware bzw. Kettenwirkware hergestellt werden kann.
Der Vorteil einer Wirkware liegt vor allen Dingen darin,
daB das Halbzeug in Richtung parallel zu zwei unter
einem spitzen Winkel zueinander verlaufenden Achsen
eine recht hohe Zugfestigkeit aufweist.

In jedem Fall ist die Weiterverarbeitung,wie oben
beschrieben, wobei ein wesentlicher Vorteil darin
besteht, daB der mit verarbeitete Faden 5 oder gegebe-
nenfalls mehrere Faden 5 aus thermoplastischem
Material praktisch keine Alterung aufweisen, womit das
Halbzeug 20 oder 30 beliebig lange bis zur Verarbeitung
in das Formteil lagerfahig ist. AuBerdem ist der Faden 5
aus thermoplastischem Kunststoff bei Umgebungstem-
peratur nicht kiebrig, was bei der Weiterverarbeitung
ebenfalls einen erheblichen Vorteil darstellt.

Wegen des (berall 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
Vorrat an Bindemittel, gebildet durch den Faden 5 aus
thermoplastischem  Kunststoff. Beim Verpressen
braucht das Bindemittel nur Strecken entsprechend der
GréBe der Maschenweite zurtickzulegen. Dadurch kén-
nen groBtechnisch rationell flachige Formteile herge-
stellt werden, die sonst nur mit Hilfe einer
Laminiertechnik produzierbar wéren.

Patentanspriiche

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-
rial verarbeitet sind,

wobei zumindest das zweite Material ther-
moplastisch ist,

das zweite Material eine Erweichungstem-
peratur (Glasumwandlungspunkt) aufweist, die
niedriger liegt als die Erweichungstemperatur des
ersten Materials,

das zweite Material ein Material ist, das sich
bei Erwarmung Uber eine vorbestimmte Temperatur
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stoffschliissig mit dem ersten Material und mit sich
selbst verbindet, und

die F&den (4) aus dem ersten Material und
die Faden (5) aus dem zweiten Material Uber die
Flache des Flachengebildes gleichmaBig verteilt
sind.

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 mit einem dritten Material beschichtet sind,

zumindest das zweite Material thermopla-
stisch ist,

das zweite Material eine Erweichungstem-
peratur (Glasumwandlungspunkt) aufweist, die
niedriger liegt als die Erweichungstemperatur des
ersten Materials,

das zweite Material ein Material ist, das sich
bei Erwérmung Uber eine vorbestimmte Temperatur
stoffschllissig 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 (iber die
Flache des Flachengebildes gleichméaBig verteilt
sind.

Fertigprodukt oder Halbzeug nach Anspruch 1 oder
2, dadurch gekennzeichnet, daB das zweite Mate-
rial ein Formgedachtniss aufweist, derart, daB es
bei Erwérmung tiber eine vorbestimmte Temperatur
und anschlieBender Abklhlung den Verlauf beibe-
hélt, den es wahrend der Erwarmung inne hatte.

Fertigprodukt oder Halbzeug nach Anspruch 1 oder
2, dadurch gekennzeichnet, daB das erste Material
kein organisches Material ist.

Fertigprodukt oder Halbzeug nach Anspruch 4,
dadurch gekennzeichnet, daB das erste Material
aus den Stoffen Metall, Keramik und sonstige anor-
ganische Verbindungen ausgewahlt ist.

Fertigprodukt oder Halbzeug nach Anspruch 1 oder
2, dadurch gekennzeichnet, daB die Faden (4) aus
dem ersten Material Garne, Spinnfasergarne, End-
losgarne, Monodfile, gefachte Garne oder Zwirne
sind oder aufweisen.

Fertigprodukt oder Halbzeug nach Anspruch 6,
dadurch gekennzeichnet, daB zumindest die Faden
(4) aus dem ersten Material Einzelfasern oder Sta-
pelfasern aufweisen.

Fertigprodukt 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.

Fertigprodukt oder Halbzeug nach Anspruch 1 oder
2, dadurch gekennzeichnet, daB die F&den (5) aus
dem zweiten Material Garne, Spinnfasergarne,
Endlosgarne, Mondfile, gefachte Garne oder
Zwirne sind oder aufweisen.

Fertigprodukt oder Halbzeug nach Anspruch 9,
dadurch gekennzeichnet, daB zumindest die Faden
(5) aus dem zweiten Material Einzelfasern oder
Stapelfasern aufweisen.

Fertigprodukt oder Halbzeug nach Anspruch 9,
dadurch gekennzeichnet, dal zumindest die Faden
(5) aus dem zweiten Material gedrehte Garne sind.

Fertigprodukt oder Halbzeug nach Anspruch 1 oder
2, dadurch gekennzeichnet, daf die Maschenware
eine Wirkware ist.

Fertigprodukt oder Halbzeug nach Anspruch 1 oder
2, dadurch gekennzeichnet, daB die Maschenware
ein Gestrick (20,30) ist.

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
Gewirk ist.

Fertigprodukt oder Halbzeug nach Anspruch 1 oder
2, dadurch gekennzeichnet, daB in der Maschen-
ware (20,30) jede Masche von Faden (4) aus dem
ersten Material und von Faden (5) aus dem zweiten
Material gebildet ist.

Fertigprodukt oder Halbzeug nach Anspruch 1 oder
2, dadurch gekennzeichnet, daB in der Maschen-
ware die Faden (4) aus dem ersten Material und die
Faden (5) aus dem zweiten Material zufallig verteilt
an der Vorderseite oder an der Ruckseite liegen.

Fertigprodukt oder Halbzeug nach Anspruch 1 oder
2, dadurch gekennzeichnet, daB die Maschenware
eine plattierte Ware ist, bei der die Faden (4) aus
dem ersten Material auf der eine Seite und die
Faden (5) aus dem zweiten Material auf der ande-
ren Seite der Ware liegen.

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 ist.

Fertigprodukt oder Halbzeug nach den Ansprichen
1 und 18, dadurch gekennzeichnet, daB die Rich-
tung parallel zu den Maschenstébchen liegt.
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23.
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Fertigprodukt oder Halbzeug nach Anspruch 1 oder
2, dadurch gekennzeichnet, daB3 die Maschen (21)
der Maschenware Maschenschenkel (22,23) mit
einer Lange zwischen 2 mm und 12 mm vorzugs-
weise zwischen 4 mm und 8 mm bevorzugt um &
mm aufweisen.

Fertigprodukt oder Halbzeug nach Anspruch 18,
dadurch gekennzeichnet, daB zum Fixieren das
textile Flachengebilde (20,30) auf eine Temperatur
erwdrmt wird, bei der es eine der Vordehnung ent-
sprechende Gestalt annimmt, die es nach dem
Abkihlen auf die Umgebungtemperatur beibehalt.

Fertigprodukt oder Halbzeug nach Anspruch 18,
dadurch gekennzeichnet, daB zum Fixieren das
textile Flachengebilde (20,30) auf eine Temperatur
erwarmt wird, bei der sich zumindest einige Faden
(5) aus dem zweiten Material stoffschlilissig mit den
Faden (5) aus dem zweiten Material oder dessen
Beschichtung verbinden.

Fertigprodukt oder Halbzeug nach Anspruch 1 oder
2, dadurch gekennzeichnet, dafi der Volumenanteil
an dem zweiten Material bezogen auf den Volu-
menanteil des ersten Materials zwischen 10% und
60% vorzugsweise zwischen 10% und 40% betragt.

Tapete bestehend aus einem Fertigprodukt oder
Halbzeug nach einem oder mehreren der vorherge-
henden Anspriche.
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Indieningsdatum: 4 april 1973, Datum van terinzageleggingt 8 oktober 1974.

24 uur,

De hierna volgende tekst is een afdruk van de beschrijving met conclusie(s), zoals deze op boven-
genoemde datum werd ingediend, '

Aanvrager: Arno Zdgar Wildeman
Bowdon, Altrincham, Graafschap Chester, Groot-Brittannié.

Gemachtigde: Nederlandsch Octrooibureau (Dr. J. G. Frielink CeBa)y
Johan de Wittlaan 15, 's=Gravenhage.

Ingeroepen recht van voorrang: E£e€en.

Korte aanduiding: Textielproduct en werkwijze
voor het vervaardizen ervan.

De uitvinding heeft betrekking op een textielproduct
en werkwijze voor het vervaardigen ervan.

Niet geweven textielproducten van het steek gebreide
type ("stitch knitted type") vervaardigd zonder gebruikmaking
van steekgarens, zijn vervaardigd en wel ult een basis-vezel-
vliies, door het vlies samen te drukken en samen te breien met
vezelbundels, opgenomen door samengestelde naalden vanaf gen
zijde van het vlies naar de andere zijde, waar zij worden
samengenaald in een kettingsteekformatie met vezelbundels
genomen uit opeenvolgende doordringingen om de naalden door het
vlies, als beschreven in de Britse octrooischriften 1.058.483
of 1.14%.827.

Het gebrulk van dergelijke textielmaterialen is be-
perkt als gevolg van het feit, dat zelfs bi] machines met
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een fijne nasldzetting met 28 naalden per 25 mm; de afzonder—
lijke naalden slechts in stast zijn tot onderling breien van -

minder dan_derhelft van de vezels in'het'vlies; ‘Er is daarom

onvoldoende verankering voor meer dan de helft van de vezels
in het saméﬁgestelde textielmateriaal., Verschillende pogingen
zijn gedaan om ddt te vermladen, bijv. (a) door naaldprikken
na het hechten met steken, maar dit geeft grote veranderlngen
in het uiterlijk van het textielmateriaal zonder de nadelen |

voilédig,te vermijden; (b) het bekleden of impregneren van

het textielmateriaal met hechtmiddelen, maar hierdoor wordt

ook de greep belangrijk gewijzigd, waardoor het textiel-

materiaal voor vele toepassingen ongeschlkt is, o
Onderhazvige uitvinding heeft betrekklng op een ver-

- vaardiging van een nleu-geweven +thermo- -gehecht textlelmaterlaal

in twee trappen. Eerst Wordt een.baSLS vezelvlies onderworpen

aan een werkwijze van vezelbrelen om het vlies te comsolideren

tot een gébfeid vliesmateriaal en in de tWeede'plaats wordt ”

ditrai&uslgefabriceerde materiaal onderworpen aan een werk=-
wijze Van:thermo—heéhten voor het verschaffen van een betere

,veraﬁkéring van de vezéls en'een grotere stabiliteit van het .

,ultelndellake materiaal,

Blj het. ultvoeren.van.de uitvinding kan.het vlles worden—

, vervaardlgd,op ‘de een of andere bekende wijze op een vlies-
'vprmmachiné, bijv. door de banen genomen wvan de‘doffercilinder
van een gebruikelijke katoen- of wolkaarde of op een pneuma~

tische ylies#drmmachine over de gehele'breedte'samengevouwen;
De. al&us verkregen vezelvliesbanen worden dan geconsolldeer&
ot een textielmateriaal door vezelbreien, leV. op de een of
andere steekhechtmachlne, of door gebruikmaking van een.vezel—'
breiwerkwijze. : ,

Volgens de witvinding is het textielmateriaal volgens.
de uitvinding gekenmerkt door het differentieel hechten van
het textielmateriaal door het erin brengen van thermoplastlsch"
gehechte vezels of elementairdraden.

De samenstelling van het vlies of de baan kan als volgh

zijn:
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1. - 100% smeltvezels van een enkel type synthetische vezels,
bijv. nylon 6, nylon 66, polypropeen, polyester, enz.

2. Een mengsel van smeltvezels van twee of meer typen waar-
ven de smeltpunten vari€ren, bijv.'50% nylon 6 en 50% nylon 66,
of 40% bicomponent vezel met een nylon 6 mantel en een nylon 66
kern en 60% nylon 66 vezel.,

3 Eenvmengsel van niet~smelt vezels, bijv. viscose met
tenminste 10% smeltvezels, bijv. nylon 6 of polypropeen.

Het textielmateriaal vervaardigd uit een van de drie
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-
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
sneltpunt van de smeltvezels in het vezel-gebreide materiaal,
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 ven de hechtrol of -rollen;

(b) de druk uitgeoefend op het texbtielmateriaal 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-

vinding hierna nader beschreven.

VOORBEELD T

Een mengsel van nylon 6 en nylon 66 vezels worden ge-
kaard op een kaarde van het woltype, dwars gevouwen en toege-~
voerd zan een Malivlies steek-~hechtmachine onder de volgende

omstandigheden:
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Gegevens van het vlies: nylon 6, 4 denier, 2%% - 65%

B S ‘nylon 66 3 denier, 4"~ 35% -
Malivlies , ~ )
Brei-gegevens: 18 naalden per 25 mm

' steeklengte 1,6 mm
‘materlaalgew1cht 204«g/m2

snelheid 1000 steken/min,

" Dit materiaal bezat goede textiel-eigenschappen,

‘maar de:dppeivlakken.waren zo zacht dat "pilling“  thrad
bij lichtbe wrijving. ' '

Het vezel-gebrelde materiaal werd daarna thermo-'

| gehecht door het leiden erven door de lkneep van een ;alander

met eenﬁverwarmde gegraveerde rol 1n,aanrak1ng met de 21jde
zonder lussen ven het maberiaal en een "cotton bowl" aan-
raklng met de luszxgde, 1n overeenstemmlng met de volgende

' omstandlgheden.

Opnervlakte—temperatuur verwarmde rol 25000
Meetdruk 1000 kg/10 cm lengte
Loopsnelheld 5 m/hln. ' :
Gepatroneerde rol met geheven v1erkanten
Punten,van v1erkanten - 0, 68 mm x 0,68 mm .
Afstand tussen de punten O 52 mm -
- Oppervlak van de punten 32,1% van het totale oppervlak¢
’Na thermo—hechtlng onder gebrulkmaklng van de
"pillbox tester" van Imperial Chemical Industrles
Etd. gedurende 5 uur bleek het "pilling" op de
thermo-gehechte 21ade van het materiaal nul te z1an B
" en aan de luszijde te verwaarlozen. '

VOORBEELD IT
Een mengsel’van nylén 6 en-vincel wordt gekaard op een
kearde van het wol-type, dwars gevouden en toegevoerd aan een
Malivlies stlk-hechtmachlne,'onder de volgende omstandlgheden.

Gegevens van het vlies: nylon 6, % denier 249 65%
’ . Yyincel 64" denier 6", %5%

7304678 B
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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 materisal goede textiel-
eigenschappen, maar was niet bevredigend als gevolg van
"pilling".

Het vezel-gebreide textielmateriaal was thermo-gehecht
door het leiden ervan door de kneep van een calander met een
verwarnde gegraveerde rol in aanrsking meft een zijde van hed
materiaal zonder lussen en een gladde stalen onverwarmde rol
in aanraking met de luszijde, in overeenstemming met de wvol-
gende omstandigheden:

Oppervlakte-temperatuur verwarmde rol 22500

Kneepdruk 1500 kg/10 cm lengte

Loopsnelheid 5 m/min,

Gepatroneserde rol geheven vierkanten

Toppen van de vierkanten 0,68 mm x 0,68 mm

Afstand tussen de toppen 0,52 mm

Oppervlak van de toppen 3%2,1% van het totale oppervlak

Het thermo-gehechte materiaal bezat na 5 uwur in een

"pillbox tester" van Imperial Chemical Industries
Ltd. een "pilling" gelijk asn nul ean de thermo-
gehechte zijde van het materisal 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
vezels op de zijde zonder lussen van het materiaal bereikdb,
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
materiaal zonder lus8en met een onverwarmde rol op de zlJjde

7304678
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of de zi;jdé z'onder lussen en progressief minder hechting

naar de lus- of voorzijde mogelijk.
Textlelma’cerlalen vervaardigd volgens de ultvmdmg

bezitten een zeer goede greep en drapeervermogen,en zijn
geschikt voor bekleding, huishpudelijke en indusfurigl,e :

doeleinden.

'C,ONCLU-SIE'S

1. De vezel—gébreide {:extierlmateriaal,: 'g' e k e n?
mn ekt door het diffeifentieel hechten van het materiaal
door de aanwezigheid ven.thermo-plastisch gehechte vezels

qf element airdraden.

, 2e Materiaal volgens conclusie 1, m e ﬁ het
kenmerk, dat de vezels 100% thermo-plastische of
smeltvezels kunnen zijn; een mengsel van thermo-plastlsche

ropsmeltvezels van - twee of meer typen, of een mengsel van

thermoplastlsche of smeltw_rezels en niet- smeltvezels.

3. Werkw:l.aze voor het vervaardlgen van een vezel— ;

gebreld textlelmaterlaal gekenmnerkt door het
nderwerpen yan een: ‘vlies of baan bevattende thermo-hardende

of smeltvezels, asn een vezelbrel-handellnv en het leiden

van het verkregen vliies, of de verkregen baan door de kneep

van een verwarmde en een koude rol om de thermo-hardende of
smeltvezels differentieel te smelten om het vlies op e baan
tot een vezel-gebreid therino-gehard materiaal te vormen, -

, 4, Werkwijze volgens conclusie 2, met he t
kenme rk, dathet vlies op de basn wordt geleid door.
de kneep van een koude rol en een verwarmde rol met een ge-
grafeerd patroon daarop bij een temperatuur llggende bovenﬁ\
het smeltpu.nt van tenminste een van de thermo—plastlsche of -

smeltc omponen.tveze 1s. :
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1

Die Erfindung bezieht sich aaf ein Schuhoberteil,
welches aus einem Mischgewebe mit Textil- und
Polyvinylchloridanteilen hergestellt und einer Warm-
behandlung unterzogen ist.

Es ist bekannt, Mischgewebe, die aus Textil- und 5

PVC-Fasern bestchen, zu verwenden, wobel man ein
derartiges Mischgewebe durch eine Warmbehandlung
und eventuell durch Beflocken und Schleifen so aus-
bilden kann, daB es eine samt- oder wildlederartige
Beschaffenheit erhilt.

Es ist auch bekannt, SchuBifiden und Kettenfiaden
thermoplastisch miteinander zu verschmelzen, wobei
es moglich ist, dal sowohl der SchuB- als auch der
Kettenfaden oder nur einer der beiden Fiden thermo-
plastisch ist und durch Verschmelzung und an-
schlieBende Hirtung mit dem anderen Faden ein Ge-
webe entsteht, welches hart ist.

Der Nachteil dieser bekannten Gewebe oder von
Gewirken dieser Art besteht darin, daB bei der Her-
stellung des Gewebes oder Gewirkes der Anteil der
PVC-haltigen Faden an genau bestimmten Stellen, die
anschlieBend gehirtet werden sollen, beriicksichtigt
werden muB und dadurch bei der Herstellung eine
Verteuerung entsteht.

Aufgabe der Erfindung ist es, es zu gestatten, dafl
das Material fiir das Schuhoberteil in der Web- oder
Wirkwarenfabrik hergestellt wird, ohne daf dabei auf
die spitere Weiterverarbeitung dieses Materials zu
Schuhschiften Riicksicht genommen zu werden braucht,
z. B. darauf, welche Stellen des Gewebes oder Gewirkes
besonders mit PVC-Fiden angereichert werden miissen.

Die Losung der Aufgabe nach der Erfindung be-
steht darin, daB das Mischgewebe oder Mischgewirk
aus an sich bekannten Mischfiden aus Textil- und
Polyvinylchloridfasern hergestellt und an wéahlbaren
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. durch Verwendung unterschiedlicher
SchuB- oder Kettenfaden statt, sondern im Faden
selbst. Wenn man direkt in der Faser mischt, dann
braucht man nicht mehr SchuB- und Kettenfiden aus
verschiedenen Werkstoffen zu wihlen, man kann also
einheitlich denselben Faden fiir Schufi- und Kette
verwenden, so dafl 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-
oder Zehenkappe verwendet werden, wird an &rtlich
begrenzten Stellen eine an sich bekannte Warm-
behandlung durchgefithrt, womit die entsprechende
Hirtung erreicht wird.
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Schuhoberteil

Anmelder:

‘Walter Geifler,
Unterfohring bei Miinchen, Bahnhofstr. 16

Walter GeiBiler, Unterféhring bei Miinchen,
ist als Erfinder genannt worden

2

In weiterer Ausgestaltung der Erfindung ist an der
dem FuBl zugekehrten Innenseite des Fersenteils ein
aufgerauhtes Baumwollgewebe angeordnet, welches
sich wihrend der Warmbehandlung des Schuhober-
teils mit diesem verbindet.

Nach diesem Merkmal wird also innen am Schuh
ein aufgerauhtes, aus anderen Fasern bestehendes Ge-
webe oder Gewirk thermoplastisch befestigt. Statt des
Baumwollgewcbes oder -gewirkes kann auch ein Woll-
gewebe oder -gewirk verwandt werden, so daBl der
Schuh ‘aullen ein wildlederartiges Aussehen hat,
wasserabweisend ist und cine gewissc Hirte mit noch
geniigend groBer Dehnbarkeit aufweist, wihrend sich
innen eine flauschartige, wirmende und an dem Fuf}
sich anschmiegende Baumwoll- oder Wollauskleidung
befindet. Die thermoplastische Verformung wird
zweckm#Big so weit getrieben, daf die Maschenbil-
dung vom Weben oder Wirken verschmolzen ist.

Eine weitere mdgliche Ausgestaltung besteht darin,
daB der Anteil an Polyvinylchlorid in den Misch-
faden des Gewebes oder Gewirkes so hoch ist, daf
die der Abnutzung unterliegenden Rinder des geweb-
ten oder gewirkten Schuhoberteils nach der Warm-
behandlung eine geniigende Iirte besitzen und daf)
Osen und bzw. oder Verzierungen aus Metall od. dgl.
durch Erhitzen der betreffenden Stellen und Ein-
schmelzen befestigt werden kénnen.

Hinsichtlich der dekorativen Ausgestaltung ist es
noch wichtig, daBl in dea Mischfiden des Gewebes
bzw. Gewirkes ein so hoher Gehalt an Polyvinyl-
chlorid vorhanden ist, daB vorzugsweise Ornamente
durch erhitzte Prigestempel herstellbar sind.

Als Anwendungsgebiet der vorliegenden Erfindung
sind alle Méglichkeiten zu bezeichnen, bei denen man
Schuhoberteilen aus dekorativen Griinden das Aus-
sehen von Wildleder geben will, den Preis aber er-
heblich senken méchte. Insbesondere ist das Schuh-
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3

oberteil auch fiir medizinische Zwecke geeignet, um
bei anormal ausgebildeten Fiiflen die Mdoglichkeit zu
haben, das elastisch nachgebende Schuhoberteil der
FuBform anzupassen.

PATENTANSPRUCHE:

1. Schuhoberteil, bestehend aus einem Misch-
gewehe mit Textil- und Polyvinylchloridanteilen,
welches einer Warmbehandlung unterzogen ist,
dadurch gekennzeichnet, dafl das Mischgewebe aus
an sich bekannten Mischfiden aus Textil- und
Polyvinylchloridfasern hergestellt und an wihl-
baren Stellen in bekannter Weise durch Warmbe-
handlung versteift ist.

2. Schuhoberteil nach Anspruch 1, dadurch ge-
kennzeichnet, daf an Stelle des Mischgewebes ein
Mischgewirk verwendet ist.

3. Schuhoberteil nach den Anspriichen 1 und 2,
dadurch gekennzeichnet, daB seine Fersen- und
Zehenteile durch Warmbehandlung versteift sind
und daB an der dem Fufi zugekehrten Innenseite
des TFersenteiles ein aufgerauhtes Woll- oder
Baumwollgewebe oder ein Woll- oder Baumwoll-
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gewirk angeordnet ist, welches sich wihrend der
Warmbehandlung des Schuhoberteiles mit diesem
verbunden hat.

4. Schuhoberteil nach den Anspriichen 1 bis 3,
dadurch gekennzeichnet, dafl der Anteil an Poly-
vinylchlorid in den Mischfiden des Gewebes oder
Gewirkes so hoch ist, daB die der Abnutzung
unterliegenden Rinder des gewebten oder gewirk-
ten Schuhoberteiles nach der Warmbehandlung
eine genfigende Hirte besitzen und daf Osen und
bzw. oder Verzierungen aus Metall od. dgl. durch
Erhitzen der betreffenden Stellen und Einschmel-
zen befestigt sind.

5. Schuhoberteil nach den Anspriichen 1 bis 3,
dadurch gekennzeichnet, daff in den Mischfiden
des Gewebes oder Gewirkes ein so hoher Gehalt an
Polyvinylchlorid vorhanden ist, daf vorzugsweise
Ornamente durch erhitzte Prigestempel herstellbar
sind.

In Betracht gezogene Druckschriften:
Deutsche Patentschriften Nr. 822 240, 475 648;
deutsches Gebrauchsmuster Nr. 1 676 274;
USA.-Patentschriften Nr. 2 639 250, 2 343 390.
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(57) Zusammenfassung

Die Erfindung betrifft ein Verfahren zur Stabilisierung eines Gestricks mit mechanisch empfindlichen Bindungen, wie z.B. Frottee—

oder Polfadenbindungen. Hierbei wird entweder in das Gestrick ein Schmelzfaden eingestrickt oder das Gestrick mit einem Schmelzmaterial
beschichtet und anschlieBend thermisch behandelt.
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STABILISIERUNG EINES GESTRICKS DURCH THERMOMATERIAL

Die vorliegende Erfindung betrifft ein Verfahren zur Stabili-

sierung von Gestricken.

Es sind Gestrickstrukturen bekannt, die iber oder weniger loc-
kere Bindungen verfigen, die im Falle einer mechanischen Bean-
spruchung leicht aufgeweitet oder gar zerstdrt werden kdnnen.
Derartige Bindungen sind z.B. Frottéebindungen oder Polfaden-

strukturen.

Der vorliegenden Erfindung liegt die Aufgabe zugrunde, ein Ver-
fahren zu schaffen, das eine Fixierung von lockeren Bindungs-
strukturen in einem Gestrick erméglicht. Diese Aufgabe wird
durch ein Verfahren gemdfR Anspruch 1 oder 2 geldst. Vorteilhaf-
te Weiterbildungen der Erfindung sind Gegenstand der Unteran-
spriche. Die Erfindung betrifft ebenfalls ein Gestrick, das un~
ter Anwendung des Verfahrens nach Anspruch 1 oder 2 hergestellt

ist.

Erfindungsgemdl 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 veridndert.

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 wexrden.

Ein derartiges Material, das in Garnform erhaltlich ist, ist
z.B. Grilon® von EMS-Chemie AG. Diese Schmelzfdden sind mit ei-
nem Schmelzpunkt in einem weiten Temperaturbereich von 85 bis

160°C erhaltlich.
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Statt eines Schmelzfadens, der durch die Thermobehandlung zu-
mindest partiell, in der Regel vdllig aufschmilzt, kann auch
ein Thermofaden verwendet werden, der unter Temperatureinwir-
kung seine Eigenschaften seine Struktur, wie z.B. Form, Linge
getc. verdndert. Bel der thermischen Behandlung des Thermomate-
rials, z.B. eines Thermoschrumpffadens verindert dieser seine
Struktur, z.B. Lidnge. Eine Stabilisierung des Gestricks erfolgt
hier durch die Lingenabnahme des Fadens, die zu einer Verdich-
tung des Gestricks fihrt. Vorzugsweise sollte dabei der Durch-

messer des Fadens beibehalten werden.

Es gibt drei Alternativen, das thermoplastische Material in das

Gestrick einzubringen.

Eine erste Mdglichkeit zur Einbringung des thermoplastischen
Materials in das Gestrick besteht im Beschichten des fertigen
Gestricks mit dem Material. Das thermoplastische Material wird
vorzugswelise auf der Rickseite, d.h. nicht Sichtseite des Ge-
strickes aufgeklebt, aufgedampft oder anderweitig beschichtet.
Nach der thermischen Behandlung verschmilzt bzw. verklebt das
Material dann auf der Ruickseite des Gestricks und fixiert da-
durch eventuell in dem Gestrick vorhandene lockere Bindungs-

strukturen.

In eilner zweiten Alternative wird das thermoplastische Materi-
al als Faden in einer rickwdrtigen 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 aufschmilzt bzw. wverklebt und auf diese Weise lockere Bin-
dungsstrukturen in dem Gestrick festigt. Der thermoplastische
Faden kann hierbei als Vermaschungsfaden fungieren. Da jedoch
der Faden bei der thermischen 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 w&re hier ein Kett- oder SchuBfadeneintrag.

Eine dritte Moéglichkeit der Einbringung des Thermo- oder
Schmelzfadens ist das Aufplattieren des Fadens. Hier wird der
Faden tiiber einen speziellen Fadenfihrer neben dem Vermaschungs-
faden derart eingebracht, daf er in Abstdnden an dem Gestrick

festgelegt, z.B. partiell vermascht wizrd.

Als thermcplastischer 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° (ber Raumtempera-
tur liegen, um bei hdheren Stricktemperaturen keine Ausfdlle zu
verursachen, andererseits sollte die Schmelztemperatur nicht zu
hoch liegen, um durch die Thermobehandlung nicht die Qualitit

der anderen Faden des Gestricks zu beeintrdchtigen.

Durch die erfindungsgemdbe Technologie lassen sich mechanisch
sehr strapazierte Gestricke, wie z.B. Sitzbezlge in ihren Ab-

riebeigenschaften betrachtlich verbessern.

Der Schmelzfaden kann auch dazu verwendet werden, nachtrdglich
Funktions~ oder Zierelemente mit dem Gestrick zu verbinden. Dis
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 anschliefend 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 von Thermofdden lassen sich auf einfache

Weise Mehrlagen—-Abstandsstrukturen herstellen.

Der Schmelz- oder Thermofaden kann auch von anderen Fadenmate-
rialien umsponnen oder umwunden sein, wodurch es moéglich ist,
auch schlecht strickbare Fadenmaterialien in das Gestrick ein-

zubringen.

Zum Fixieren des Gestricks auf einem Trager kann auf der Rick-
seite des Gestricks ein Schmelz- oder Thermofaden aufgebrachc,
vorzugsweise definiert aufplattiert oder partiell vermascht
werden. Durch Dampf- bzw. Hitzebehandlung kann dann das Ge-
strick, z.B. ein Sitzbezug einfach auf einen Trdger wie z.B.

Formschaum aufgebracht und fixiert werden.
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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 anschliefBend ther-

misch behandelt wird.

2. Verfahren zur Stabilisierung eines Gestricks mit mechanisch
empfindlichen Bindungen, wie z.B. Frottee- oder Polfadenbindun-
gen, bel dem das Gestrick mit einem Schmelz- oder Thermomateri-

al beschichtet und anschlieflend thermisch behandelt wird.

3. Verfahren nach Anspruch 1,
dadurch gekennzeichnet,

da® der Schmelzfaden in dem Gestrick vermascht wird.

4, Verfahren nach Anspruch 1 oder 3,
dadurch gekennzeichnet,
daR der Schmelzfaden in das Gestrick als Kett- oder Schullfaden

eingebracht wird.

5. Verfahren nach Anspruch 1, 3 oder 4,
dadurch gekennzeichnet,
daB der Schmelzfaden auf der Riuckseite des Gestricks eingebun-

den wird.

6. Verfahren nach Anspruch 2,
dadurch gekennzeichnet,
daBR dir Riickseite des Gestricks mit dem Schmelzmaterial be-

schichtet wird.
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7. Verfahren gemdB Anspruch 1 und 2.

8. Verfahren nach einem der vorhergehenden Anspriiche,
dadurch gekennzeichnet, daB ein Schmelz- oder Thermofaden ver-
wendet wird, der von anderen Fadenmaterialien umsponnen oder

umwunden ist.

8. Verfahren nach einem der vorhergehenden Anspriiche,

dadurch gekennzeichnet, daR 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 Anspriiche,
dadurch gekennzeichnet, daB der Schmelzfaden als Polfaden zwi-
schen zwei Lagen eingebracht und anschliefend thermisch akti-

viert wird.

11. Verfahren nach einem der vorhergehenden Anspriiche,

dadurch gekennzeichnet, dal durch thermische Aktivierung des
Schmelzfadens Anfangs- oder Endreihen, Ldcher Kanten oder ande-
re hervortretende oder konturierte Gestrickelemente verklebt

oder stabilisiert werden.

12. Gestrick, hergestellt gemdRl einem Verfahren nach einem der

vorhergehenden Anspriiche.

13. Sitzbezug, hergestellt mit einem Gestrick nach Anspruch 12.
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April 26, 1940.  No. 7497 |40,

One Complete Specification Left: Dec. 12, 1940.
(Under Section 16 of the Patents and Designs Acts, 1907 to 1939.)

Specification Accepted : Aug. 20, 1941,
PROVISIONAL SPECIFICATION

No. 30312 A.D. 1939.
Improvements relating to Knitted Fabrics and Manufactured Knitted

No. s0312/39, 938,865

Articles.
I, Harorp Ebpmunp Brew, B.Sc., tiguous stitches at random. According 50
AT.I, Assoc. M.C.T., a British subject, to the particular goods being made, that
of Hawthorn Cottage, Glazebrook Lane, is according to whether non-laddering or
Glazebrook, Manchester, do  hereby reinforcement is the principal aim, the
5 declare the nature of this invention to be number and spacing of the unions will
as follows :— be varied. For instance, in the case of a 55
This .invention relates to knitted stocking the unions must be such as not
fabries, and to manufactured articles undoly to interfere with the elasticity
made by knitting, sueh for example as and tension of the article.
10 ladies stockings. The invention contemplates the use of
One of the disadvantages of certain a double yarn, of which one strand only 60
types of knitted wear at present known, is capable of being rendered adhesive,
is the susceptibilitv to “laddering’’, and whether the two yarns are knitted
that is, to a broken stitch in one course simultaneously from separate supplies, or
15 releasing the engaged stitch in.the next whether they are twisted together or
cnurse and allowing the ~drogping of the otherwise combined, as a composite yarn. 65
successivelv-engaged stitches in succes- Further, the invention includes the use
sive courses. In the case of a stocking of thermo-plastic yarn components; to be
for instance, a stitch broken at the knee rendered adhesive by the application of
20 may cause a ‘‘ ladder ' along the length heat as well as the use of substances
of the stocking as far as the instep. which, if treated with solvents or liquid 70
Again, knitted fabrics are usually very reagents, become adhesive. As further
susceptible to lateral distortion, for alternatives gaseous or vapour reagents
which reason they are not suitable for may be employed, and either with or
25 the manufacture of .processed goods without super-atmospheric pressure.
since they would be distorted in the pro- As applied to double or composite 7E
cessing machinery; and, in addition, yarns, the invention may be characterised
many knitted fabries if cut into narrow- by the use of ** primary ’ or foundation
width strips or into other small-dimen- varns of silk or viscose rayon, or other
80 sioned pieces are apt to curl andjor fray. natural or synthetic fibre, and ** bind-
The ohject of the present invention is ing =~ yarns comprising filaments of 80
to provide knitted goods of an improved acetate or ether rayom, or of hydrolised
character in which, (a) if the stitching is acetate, or of acetylated yarn, or of other
of a ladderable type, laddering is pre- filaments of a yarn having different
35 vented, or at the Teast if it oceurs is con- chemical properties from the primary
fined to short lengths; (b) the fabrics yarn. The difference of chemical proper- 85
may be reinforced against lateral distor- ties is to be such that a treatment of the
tion, and (c) the fabrics may be prevented selected binding yarn, to effect the desired
from fraying and/or curling. union, will be of & kind not calculated to
40 According to the invention, the knitted affect the primary yarn.
goods are made from varns some of which In other cases the binding yarmn of a 90
or some parbs of which are capable of composite yarn may be treated at inter-
being rendered temporarily adhesive, and mittent places to modify its chemieal
such state of adhesion is brought about and/or physical properties in such a way
45 after Imitting has been accomplished. as to render the yarn adhesive when
The result aimed at is that where, in the treated say by heat, or with a solvent, or 95
finished article, a portion rendered the like. Feim,
adhesive is in contact with another part In examples of the invention when 31:
union will take place, thus uniting con- viscose-acetate combination varn, or a
[Price 2/-]
Prigw < A Price
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-the binding yarn.
- vented by- the treatment of the- binding

real-silk-acetate  combination yarn s
employed, the state of adhesion may be
introduced by the application of such
solvents as either glacial acetic acid or
acetone, these fwo examples being named
as representative of a wide range of alter-
natives. The proportions of solvent and
the periods of immersion to give optimum

results can be found by simple trial and-

error. In other examples, instead of a
golvent being employed the yarn could be
hydrolised by the application of eaustic
soda to the acetate constituents, that i,
for example, in the case of a viscose-
acetate combination. Again, in other
examples, instead of solvents or hydrolis-
ing agents being used, the acetate con-
stituents may be fused by the application
of heat with or without pressure.

In the use of solvents or other re-agents,
in particular liquid re-agents, a too-rapid

‘treatment of the binding yarn may result,

and this would cause- excessive binding
of the primary yarn, er even dispersion of
This Tan be pre-

yarn with 2 vesist at short inberyals,
which intervals may be regularly ~or

irregularly spaced. - ~

In. other embodiments of the invention

when a ecomposite yarn Is used in which

the two constituents are of similar
waterial, the material will be such as to
allow of the adhesion being produced, but
one or both the yarns will be treated with
a vesist, in parts, so that the adhesion
will be brought about only in those places
not treated with the resist. :

In the manufacture of such articles as
stockings, the binding yarn may, if
desired, be employed for a certain pro-
portion only of the eourses, and in such
case it may be necessary to vary the effec-
tive denier or count of the primary yarn
in the intervening courses, so that there
will be no noticeable ™ ringing "’ or other
marking of the finished arficle.

The mvention is capable of a number
of modifieations, but in all cases the aim
is to use yarns which, when the Initted

article is subsequently treated, will - be = =~

rendered adhesive in “cerfain points, with
the result that a union will accrue where
those points are points of contact in the
stitching.

Dated this 17th day of November, 1939.- -

For the Applicant,
WILSON, GUNN & ELLIS,
Chartered Patent-Agents,

e 54/66, Market Street, Manchester, 1.

PROVISIONAL SPECIFICATION.- . _ o
No. 7497 A.D. 1940. e

Improvements relating to Kmtﬂi;l Fabries and Ménufactured Knitted
icles.

I, Haroip - EpMunp Brew, B.Sec.,
AT.1., Assoc. M.C.T., a British subject,
of Hawthorn Cottage, Glazebrock Lane,
Glazebrook, Manchester, = do  hereby
declare the nature of this invention to be
as follows :—

This invention relates to knitted fabrics
and to manufactured articles made by
knitting, such for example as ladies stock-
ings, and comsists of improvements in or
modifications of the invention forming
the subject of my earlier Application for
Patent No. 30812/39 filed on the 18th
November, 1939 (Serial No. 588,865).

According to that invention, knitted
goods were made 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
about after the knitting had been accom-
plished, and with a view to preventing or
resisting laddering of the fabric. Alterna-
tive modes of operation are described in
my swsaid earlier Appliestion, and the
Present invention consists of improved
means for bringing about the adhesion

between the yarns.

The present invention consists mainly
in- the use of improved or alternative sol-
vents or swelling agents, which will act
on the auxiliary yarn of “say cellulose
derivative (in particular cellulose acefate)
to affect the adhesion, but which will have
no adverse affect on the basic yarn (for

example a viscose yarn). Other deriva-

tives than cellulose acetate ave cellulose
nitrate, and cellulose ethers, e.g., benzyl

5.

40

50

55

85

cellulose and ethyl cellulose, and also. -

mixed cellulose esters, cellulose aceto
propionate.  Further, synthetic fhreads
of other materials may be employed as the
auziliary yarn (and even as the main
yarn), for example, the polyamide -and
vinyl resins, the solvents or swelling
agents being suitably chosen. )
According to. the invention, solvents or
swelling agents are selected from (a) the
alkyl and aryl esters, (for example, ethyl
acetate, ethyl lactate, benzyl benzoate);

9%

100

from (b) the halogen derivatives of the 105 = -

lower members of the aliphatic -and
aromatic hydrocarbons (for example,

Skechers EX1013-p.574
Skechers v Nike



538,865

(53

10

15

20

| &5
[

350

40

55

60

chloroform, methvlene chloride, benzyl-
idene chloride); or from (c) the alkyl
ketones, (for example, acetone); from (d)
the group comprising ethyl aceto-acetate,
diethyl ecarbonate, benzyl alechol, di-
acctone alechol, the polyglyeol and glyeol
acetates and ethers (for example, ethylene
glveol di-acetate, ethylene glyeol mono-
ethyl ether), cyclo-hexanone and methyl
cyclohexanone,  cyclohexanol  acetate,
methyl cyclohexanol acetate, the ehloro-
hydrins (for example, mono- di- or epi-
chlorohydrin) di-chlor ethyl ether, tefra-
lin, eugenol, nitrobenzene, and nitro-
methane; or (e) from suitable mixtures of
any of these. .

According to another feature of the
invention for use in cases where the pure
solvent would be too strong and disperse
or unduly weaken the yarn, a diluent is
used, for example, one or more selected
from the group comprising the aliphatic
aleohols, ethers and hydrocarbons (for
example, ethyl alcohol, ethyl ether, pen-
tane or petroleum) amylene, petroleum
ether, and the aromatic hydrocarbons (for
example benzene or toluene), these
diluents being selected so as not to destroy
the required adhesion in the yarn.

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.

Some of the solvents or swelling agents
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

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
derivative 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,
should be stable against normal con-
ditions, should be insoluble in water, and
unaffected by hot detergents. Preferably
also, the plasticisers should be such as to
have & solvent action on the auxiliary
varn, and for most uses should be colour-
less and odourless. Examples, suitable
principally with cellulose acefate yarns,
are the alkyl phthalates (for example di-
ethyl phthalate), alkyl tartrates (for
example, dibutyl tartrate), alkyl citrates
(for example tri-amyl citrate) and alkyl
salicylates (for example ethyl salicylate),
benzyl aleohol, benzyl benzoate, butylene
glycol diacetate, cresyl glyceryl diacetate,
glyceryl tri-crotonate, and tri-cresyl phos-

solvent for the plasticiser.

phate.  In some instances, mixtures of
certuin  of these substances may be em-
ploved.

After the treatment of the fabric, the
plasticigsers may be removed from the
main yarn (but not from the auxiliary
varn) by utilising the preferential absorp-
tion of the cellulose derivative for the
plasticiser and by using a relatively poor
For example,
with an allyl phthalate as a plasticiser.
petroleumn ether or benzene has been found
useful as u solvent.

For the best results, and to maintain the
elasticity of the fabric, it is important
that the auxiliary yamm should be twisted
with the main vam, otherwise there may be
no points of contact between the auxiliary
varn ‘and itself, and excessive swelling
would therefore have to be engendered to
obtain local adbesion. Further, the num-
ber of contacts between the auxiliary varn
and itscl, may be controlled by varying
the degree of twist in the composite yarn.

The aim of the solvent treatment is to
produce adhesion’of the cellulose deriva-
tive or other auxiliary varn where it meets
itself only and not with the principal
varn.

In an example of the invention, & com-
posite twisted yarn comprises a main yarn
of viscose or real silk of 50 denier, and an
auxiliary vyarn of cellulose acetate of 10
denier, or finer. These components are
twisted so as to have from two to six turns
per inch. The knitted fabric is immersed
in a bath containing :

ethyl acetate 20 gms. to 25 gms.,

ethyl ether 77.5 gms. to 72.5 gms.

(Sp.Gr. .720),

di-ethyl phthalate 2.5 gms.,
for 12 hours, at roomn temperature, and is
then removed and the solvents allowed to
evaporate.

It is to be understood that the time
periods, the temperatures, and the rate
and conditions of evaporation are vari-
able.

In another example, the following bath
is made up :—

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
fabric may be carried out under super-
atmospheric pressure.

The "conditions of evaporation of the
solvent and diluent are likely to have con-
siderable effect on the nature of the
aukiliary yarn. The evaporation should
preferably take place at a temperature
above normal room temperature, and in an
atmosphere containing the solvent in
vapour form.
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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.
The two components may each have a
twist, or one may be twisted around the

other.
Dated this 25th day of April, 1940,
For the Applicant,
WILSON, GUNN & ELLIS,
Chartered Patent Agents,
54756, Market Street, Manchester, 1.

COMPLETE SPECIFICATION.

Improvements relating to Knitted Fabrics and Manufactured Knitted
Articles.

I, Harorp FEpmonp Brew, B.Sc.,
AT.I, Assoc. M.C.T., a British subject,
of Hawthorn Cottage, Glazebrook Lane,
Glazebrook, Manchester, do hereby
declare the nature of this invention and in

~ what manner the same is to be performed,

to be particularly described and ascer-
tained in and by the following state-
ment :— 7

This invention refers to machine-made
knitted goods, including both knitted
piece _goods and shaped knitted articles
such as articles for wear and parts thereaf,
for example ladies’ stockings, under-wear
ard the like. The invention is concerned
only with goods of the type (hereinafter
referred to as ‘* the said type * or ** the

_type refered to ) in which the knitting

is done entirely from continuous filaments,
whether natural (e.g. silk) or artifieial
{e.g. acetute rayon or.viscogg ravon).

The terms ** filament ’ and *‘ filamen-
tary 7 are used herein to denote an
elongated knittable element of continuous
longitudinal structure, as distinet from an
element which is of a longitudinally-
built-up structure, such as a spun yarn.
The invention is not concerned with spun
varns made by associating short fibres
together.  The continuous filamentary
elements with which the invention is con-
cerned are characterised by substantial
uniformity - of cross-section, and by
smoothness of surface. In the art * fila-
ment 7 denotes a single element the
product of only one exfrusion orifice. As
these filaments are too fine for use alone,
it is usual to twist a number of them
together as a unit. In this specification,
the term filament includes and uwsually
denotes such a unitary twisted assembly.

One of the disadvantages of these fila-
mentury knitted goods, which are fine-
gauge goods, is that, with certain types of
stifch there is, owing to the smooth
suefaces of the filaments, a marked sus-
ceptibility to ‘‘ laddering "; that is a

susceptibility to a broken stitch in one -

course, -releasing the engaged stitech 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
lady’s stocking, for instance, a loop stitch
broken at the knee may cause a ‘‘ ladder "’
along the length of the stocking, as far as
the instep. When stockings are being
worn they are subject to & certain amount
of lateral tension tending to straighten
out the loop stitches, which tension helps
mm the disengagement of the successive
stitches once a broken stiteh oceurs.

The use of the fine-gauge knitted goods
to which this invention relates, involves
two main desiderata, one heing the
presence of a high degree of resistance to
laddering (when the stitch is of a ladder-
ing type) to prevent easy damage to the
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) a good fit without permanent dis-
tortion. Broadly, the means for satisfy-
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 the
points of anchorage, to lessen the elas-
ticity of the fabric. The commercial
failure of manv of the proposals pre-
viously put forward for preventing
laddering has heen due to their undue
interference with the elasticity of the
goods.

The object of the present invention is to
provide knitted goods of the type referred
to which are of an improved character in
that, if the stitching is of a ladderable
type, laddering is prevented, or at the
mosb is confined to a very small number
of courses, without the goods having been
rendered too inelastic for their normal
purposes. ]

According to the invention, knitted
goods of the type referred to -are made
from a composite yarn composed of ab
least one inert foundation filament and at
least one potentially-adhesive binding
filament, the filaments being twisted
together with a low degree of twist, and,
after knitting, the goods are subjected to
treatment which will render the binding

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 that
there are sufficient contacts of adhesive
parts with each other to prevent ladder-
ing, and such that there is sufficient
relative freedom between the component
filaments of the yarn to maintain the
desired elasticity, and the nature of the
treatment is such that, whilst two
mutually-contacting 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-
facture and the manufactured goods, and
also the special yarns hereinafter
described.

By the term ‘ binding filament ”’ is
meant a filament composed of, or carrying
on its surface (continuously or inter-
mittently) a substance which may be
rendered tacky or adhesive by meanw such
as heat and/or gelatinising agents, or by
such chemical treatment as may be
applied without damaging or seriously
weakening the filament; and, by the ferm
‘“ inert foundation filament '’ is meant a
filament which will not be rendered tacky
or adhesive by the ftreatment which
renders the binding filament tacky or
adhesive. The expression  potentially-
adhesive ©* as applied to the binding
filament means °‘ capable of being
rendered adhesive.’”’

The binding filament or filaments with
which the inert foundation filament is
twisted may be potentially adhesive
throughout its or their whole length, or
may be.potentially adhesive at some parts
only. Filaments made from cellulose
esbers or ethers are potentially- adhesive
throughout their whole length, in that the
whole surface may be rendered adhesive
by the action of solvents or gelatinising
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
some parts only of its surface may be

obtained by covering an inert filament at

some parts only of its surface with a sub-
stance capable of being rendered adhesive,
or by covering with a resist at some parts
only the surface of a filament potentially
adhesive throughout its length.

The present invention seeks ag far as
possible to avoid adhesion hetween
different parts of any one stitch loop, and
between adjacent stitches in the same
course. By the process of the invention
adhesion normally takes place only
between the binding filament of a stitch
in one course and the binding filament of
an inter-engaging sbitch of the mnexi

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 the base of the
loop. Moreover, as the adhesions oceur
between the binding filament and itself,
the stitches are, despite their connection,
capable of some relative movement or
deformation because the foundation fila-
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 stitches, and of the
relative freedom of the component fila-
ments, is determined by regulating the
degree of twist between the components of
the composite yarn, and also, if the
binding filament has interrupted poten-
tially-adhesive surface parte, by regula-
ting the spacing of those parts from each
other. 'These factors will be variable
according to the size of the stitches to be
made and to the degree of elasticity
required in the ultimate article. In' any
one stibeh, the qhances of that stitch being
united by adhesion to another will depend
on the position of the potentially-adhesive
part along the yarn (determining whether
or not it is ab the base of the loop), on the
position of such part around the yarn
(determining whether or not it contacts
with the inter-engaging stitch even if at
the base of a loop), and on the correspond-
ing positions in the inter-engaging stitch
(determining whether or not two poten-
tially-adhesive ports come into contact).
The number of potential unions between
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the crossing yarns in the knitted fabric 105

will increase as the number of twists per
unit length of yarn is inereagsed, such
number of unions being related to the
square of the number of turns, The
number of potential unions is also depen-
dent upon the size of the knitted stitch,
which is determined by the gauge or fine-
ness of the fabrie.  Given the standard of
elasticity required in the goods to be
made, and the size of stitch required, the
determination of the correet amount of
twist between the components of the yarn
may be made by trial and error, but it
will be found usually to be between two
and ten turns per inch.

Theoretically, if the potentially-
adhesive parts are regularly spaced in the
varn, because of the twist being perfectly
regular, and the stitches are of uniform
size, the unions will occur in a regular
geries. 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-
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pressure.

~to the bmdmg filament and itself.

- larly spaced in the fabric, al’ﬁhough of the

desired frequency. In rmmost cases the
yarn will be so prepared with respeet to
the size of the stitches to be made, that on

" the average not more than one contact of

adhesive-forming parts will oceur in any
one loop. -

The means selected to bring about the
tacky or adhesive condition will depend to
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 un
adhesive phase, a mere ageing will suffice,
either at atmospheric or superatmospheric
In other cases, when that
substance is a thermo-plastic one, the
application of heat will be required, some-
times accompanied by pressure, either a
mechanical pressure (e.g. ironing) or a
gaseous pressure. Again, it may be
necessary to apply to the Imitbed goods
fluids which produce an adhesive state in
the binding filament by acting as gelatini-
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

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 materials as the

“adhesive-forming substance the adhesion

between. the stitches may be effected in
and by a final condensation reaction
carried out in the knitted goods, for
example in a closed chamber under heat
snd pressure. 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
adhesion can be restricted almost entirely
The
examples given below will be a guide fo

- the tight selection.

The heat treatment of the goods to
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
not readily water-soluble, or in other
suitable liquid media, the temperature
being msintained at a sufficiently high
degree to. produce the required tacky or
adhesive state. In this connection,
instead of the goods being subjected to a
separate treatment for producing the
adhesion, the adhesion "“may be effected
during the usual dyeing and finishing

" processes either by the mere heat treat-

ment in those processes effecting gelatini-
sation, ~or by one of the reagents for

gelatinisation being carried in one of the
finishing baths. The usual care will be
taken to see that the temperatures are not
raised to & degree which would be
injurious to any of the substances under
treatment.

In the application of the invention to
the finer gauges of silk sbockings, com-
posed of 2, 8, or 4 thread thrown silk

-~ varns, it may not be desirable to use a

fine cellulose acetate or other thermo-
plastic filament as & binding filament and
in such cases the necessary adhesive-
forming substance would be deposited
intermittently or econtinuously on oune or
wore of the silk threads e.g. by prmtmg,
spraying or other means.

In » convenient method of carrying out
the invention, the composite yarn com-
prises as the inert foundation filament,
viscose rayon; and as the potentially-
adhesive binding filament, acetate rayon;

the foundation filament being of larger.

diameter than the binding filament.
two components

The
are twisted together

slightly, so as to give, for examyple, from.

two o ten turns per inch.  The twisting
together of the components of the com-
posite yarn will preferably be done before
the warn is brought to the knitting
nachine, although it is not inconceivable

thiat knitting machines may be adapted to.

twist the filaments together immediately
prior to knitting. In any case, it is
necessary to ingert only sufficient twist in
the composite yarn to provide enough

binding places to give the desired degres -

of ‘anti-laddering effect and to maintein a
desirable elasticiby. More fwist than

this, by introducing too many bindings,.

and by assomatmg the binding filament
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too tightly with the foundation filament,
will be liable to reduce the elasticity of -

the fabrie unduly.

It is probsble that with some methaods

of treatment a slight shrinkage will oceur
in the length of the binding filament, and
in order to counter-act this and thus pre-
serve the elasticity of the fabrie, it may
be desirable to have a greater lengbh of
the binding filament than of the inert

110

115

foundation filament per unit length of

composite varn. This may be -accom-
plished by having different tensions for

the different components during folding

and twisting together, and/or by twisfing

{or untwisting) the components themselves.

120

(or one of bhem) prior to or during twist- -

ing together,

the wseparate twisting or -

untwisting of the components being to the 125

game or to different degrees, and in the
same or in different directions. | It would

be possible, for instance, so to prepare the

components that in twisting them together

the inert foundation filament would be 130
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shill further twisted, whilst the binding
filament would be untwisted, thus pro-
viding a greater length of the shrinkable
component than of the other component,
in any given length of the composite yarn,
but not sufficiently to interfere with the
knitting properties of the yarn.

The Lknitted articles of the invention
may be regarded as formed of two fabrics,
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, the separate tensions during the
folding of the inert and binding filaments,
and the tension of the composite yarn
during knitting are adjusted to the
optimum, a certain amount of relative
movement i3 possible between the two
fabrics, and if the finishing treatment is
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
finishing treatment with a suitable lubri-
eant. The binding filament being mainly
for the introduction of binding places,
may be as fine as conveniently possible
consistent with its having sufficient
strength for its purpose.

In a {fabric made according to this
invention, the unions at the crossed
adhesive parts are within the thickness of
the fabric, between the erossed yarns.

When the adhesive or tacky- state is
brought about by the 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-
ties of the yarn, and for this purpose a
diluent may be used. Such diluent may
be one thab is appreciably more volatile
than the gelatinising agent. Where the
degree of gelatinisation is controlled by
the application of the gelatinising agent
and diluent for a short period of time and
by the rapid removal (say by evaporation,
or washing off, or further dilution) of the
diluent, the volatility of this latter need
not be so high. When a more volatile
diluent is used the gelatinisation and
adhesion occur during evaporation of the
agent and diluent.

In cases where the binding filament is
likely to shrink and become brittle under
the influence of a volatile gelatinising
agent, and where this tendency eannot be
conveniently. or sufficiently counteracted
by regulating tensions and twists as above
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 ib
remains in the binding filament, also serve
as a plasticiser to counteract such ten-

dency to brittleness. This less volatile
solvent or plasticiser if not subsequently
removed, should be stable under normal
conditions, insoluble in water, and
unaffected by hot detergents, and should
be non-toxic and non-irritant.

Preferably also, the plasticiser should
be colourless and odourless. The terms
““ volatile >’ and “* less volatile ’ as used
herein refer to volatility at normal room
temperatures in open atmosphere, the
latter  denoting  ** substantially non-
volatile under normal conditions .

The binding filament may be formed
from cellulose esters, such as cellulose
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 fillaments of other
materials may be employed as the binding
filament, for example, the polyamide and
vinyl resins; or & filament with a smooth
sheath or coating or impregnation of
cellulose acetate or other cellulose deriva-
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-
tary form or carried by a non-adhesive
filament. In all these cases, the selected
gelatinising agent will be suitable to the
substance used in or for the auxiliary or
binding filament.

Examples of sagents for effecting
gelatinisation and comprising solvents of
high and low volatility, selection from
v;'lhich will be determined by the nature of
the
gelatinised, are :—

(a) Some of the aliphatic and aromatic
esters, including some of those derived
from the simple esters by the inclu-
sion of substituent groups in the
molecule (such as ethyl acetate, ethyl
aceto-acetate, di-ethyl ecarbonate,
benzyl benzoate, glyceryl tri-acetate,
and di-methyl glycol phthalates). Di-
methy] phthalate has been found par-
ticularly useful for cellulose acetate;

(b) Some of the glycols and their
gubstituted derivatives (such as
ethylene glycol mono ethyl ether and
butylene glycol di-acetate);

(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
(such as methyl ethyl ketone and di-
acetone aleohol);

(e) Some of the fabby acids (such as
acebic acid and propionic acid);

(f) The aryl sulphonamides (such as p-
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toluene. sulphonamide); and

(8) Any suitable mixture of any of the
above.

Agents which have a strong solvent or

dispersing action on the material of the

binding filament are nob suitable for use
alone s gelatinisers, The aim of the
treatment is to produce in the binding

filament an adhésive state of such degree’

that 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
suitable slone as gelatinisers for cellulose
esters.  Where cellulose acetate forms
the potentially-adhesive substance, di-
methyl phthalate gives the range of
adhesiveness required to achieve the object
of the invention.

Bome of the gelatinising agents men-
tioned are not effective when used alone,

but have a gelatinising effect when mixed .

with anether non-solvent. Such mixtures
have advantages in that the solvent or
gelatinising action iz more gentle and is
more easily controlled. An example of
suck a mixture is ethyl aleohol with di-
ethyl cerbonate or butyl formate. Again,
some of the agents specified are non-
solvent at ordinary temperatures bub

become effective on the temperature being

raised. For example:—ethylene glyeol
monoethyl ether produces no adhesion in
celluloge acetate at normal temperatures

“but will do so at say 60° C. Other similar

examples are #-propyl and iso-propyl
eleohols- and acetates and methyl amyl
ketone.

When the adhesive-forming substance
is a cellulose acetate, the gelatinising
agent selected will depend to some extent
on _the acetyl content of the acefate used,
as some of the solvents above-named are
more effective with some types of acetate
than with others.

Examples of diluents suﬂ:a,ble for use
with gelatinising agents which otherwise

-would be too strong and injure the yarn

are, the aliphatic aleohols 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-
tetra-chloride).

If the gelatinising agent consists of or
includes & substance not readily volatilised
at moderate temperatires, such substance
may be removed from the inert foundation
filament, but not completely from the
by washing off. In

_ - this case, selective action is obtained as a

65

reSult -of preferential absorption by the
binding filament. The selective - action

~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 allyl
phthalate has been used with cellulose
acetate, petroleum ether and benzene are

0

useful as solvents to remove the alkyl -

phthalate from the inert foundsbion fila-
ment whilst not removing ib altogebher
from the binding filament.

It may here be stated that a process has
been described in and elaimed by Specifi-
cation No. 501,436 for the manufacture of
textiles, to increase the tensile strength
and the resistance to wear and laundering
and to prevent untwisting of the yarns:
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
of at least one type of potentially-adhesive
fibres or filaments, spinning the mixture

75

80

.86

of fibres or filaments 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 non-porous, and
squeezing the fibres or filaments of the
yarn together while the fibres or filaments
are in an adhesive condifion to cause the

9%

fibres or filaments to. adhere to each other T

at their points of contact.
In the accompanying drawing :—

Fig. 1 is an enlarged face view of . 8

piece of knitted fabric according to this
invention, made with a composite yarn
having an inert foundation.-filament and a-
potentially-adhesive - binding  filament
twisted together, in which the pitch of the

twist is greater than the total length offf

one complete stitch;

'—1qb '

105 -

Fig. 2 is a like view, in which the pltchr :
of twist is equal to the fotal length of one

complete stiteh;

Fig. 8is a like view, of a fabric in W}nchr
the components of the composite yarn are-
not- twisted together, and in which there-.
fore there is a possibility of the number of
unions being nil, or at the most being
very small; and

how the number of possible unions in" a.

,110 ,

115
Figs. 4 and 5 are diagrams to illustrate -

fabric according to Fig. 1 increases as the -
gquare of the number of thsts per unit -

length of composite yarn.
Referring to Fig. 1 the yarn compnses
a filamentary base or foundation element

= 120

1, for example of thrown silk or of viscose. -

rayon, or of other filamentary natural or

‘artificlal material not potentially-adhesive

195

in relation to the mode of treatment to be

selected, and a filamentary binding ele-

ment 2 twisted with the inert foundation o

filament 1, the element 2 being of eellulose -
acetate, or of ether rayom, or of locally.
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hydrolised acetate, or being an acetylated
filament or ofher filamentary adhesive-
forming substance, the selection being
such that the subsequent treatment to
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 as might be produced on
an ordinary cireular stocking-knitting
machine. It will be observed that at the
point 3, the binding element 2 crosses
itself in contact, such point 8, being ab
the base of a loop A, and that these con.
taets oceur at more or less random points
but relatively frequent.  As shown in Fig.
2 the points of contact are more numerous,
and oceur consistently at the same parts
of the stitches. This regularity is difficult
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.

In both cases shown, the main fabric
which is formed from the inért foundation
filamnent 1 has no unions in it, and there-
fore is elastically free. Should a stitch
break at any point, whether in one element
only or in both, laddering will occur only
so far as the nearest points of adhesion of
the binding filament 2.

In a preferred mode of carrying out the
invention, for the manufacture of anti-
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
knithing, 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-
ing treatment which causes union of con-
tacting adhesive parts. A suitable tem-
perature for pressing is usually between
110° C. and 150° C., and a suitable time
is 1 minute or thereabouts; a suitable
range of pressure is that adopted in normal
hosiery finishing. All the optima for these
factors may bhe found readily by trial. In
order to prevent one side of the stocking
sticking to the other side during the press-
ing operation it is necessary o insert a
shielding material in the stocking, for
example a wooden form, as in the known
finishing art.

In this mode of treatment, instead of a
mechanical pressure heing employed, the
goods may be subjected to a gaseous
pressure in a closed chamber and at an
elevated temperature.

In a modification of this mode of
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 iteelf during ite
manufacture. In such ease, after knit-
ting, the goods are merely subjected $o a
heat and pressure treatment in either of
the ways referred to above.

In another mode of operation, after the
applcation of the non-volatile solvent to
the knitted goods, the goods are passed to
the dye bath, the heat of which effects
gelatinisation. Alternatively, the gela-
tinising bath is also the dye bath, and the
usual drying processes which follow will
give the required heat treatment to bring
abouts the adhesion.

In another convenient mode of carrying
out the invention, also for the manufacture
of anti-laddering stockings, the stockings
are knitted with a composite yarn such as
is shown in Fig. 1 and are then immersed
in a sufficiently-strong bath of a volatile
gelatinising agent, such as ethyl acetate,
and a diluent such as pentane, and with or
without a non-volatile solvent to adt as a
plasticiser, and are then dried abt room
temperature and pressure, or theresbouts,
gelatinisation oecurring in the bath or dur-
ing evaporation according to the nature of
the agent employed.

In another modification, the goods,
instead of being dipped in a volatile
gelatinising reagent, are exposed to a
vapour, for example, chloroform vapour,
preferably at 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

70
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100

being brought about, and would become 105

united, - a  shielding element will be
inserted to prevent to adjacent layers of
fabric adhering to each other, as described
above.

This protection of the tubular goods
from self-contact may mnot always be
necessary; for example it may not be
niecessary when the adhesion iz brought
about whilst the goods are in an aqueous
bath. It is believed that during and after
the immersion of the goods in an agueous
gelatinising bath, absorption of water
causes some swelling action as a prelimin-
ary to and distinet from gelatinisation,
and that where such swelling oceurs in two
contacting binding filaments, within the
fabric, the contact pressure is sufficient to
guarantee ab those points a union which
does not take place elsewhere.

It may be found that, after some modes
of treatment, the fabric has acquired s
slight stiffness which is due to mere mat-
ting or incipient cohesion, between the
varns ab points other than the main bind-
ing places where more or less complete
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. ties in all.

union has occurred. This stiffness may be
removed, and at the same time the yarn
may be somewhat softened, by subjecting

the fabric to an after-treatment which will -

break down such incipient connections
The
after-treatment may comprize the applica-
tion of a warm weak soap solution, or even
of warm water alone, or of other media,
and in some cases may comprise or include
a light-mechanical working.

Referring now to Fig. 8, it will be
observed that in the fabric shown there are
no unions. The elements 1 and 2 in this
¢ase 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
effect is absent, for which reason it is
necessary to twist the element fogether,
if only slightly. .

In Fig. 4, unit lengths of two portions
of compound yarn are shown each having
two twists. It will be obvious that, poten-
tially, ‘each of the parts X in one umt may
unite with either of the parts X in the
other unit, making four possibilities in
all. In Fig. 5 equal units of compound
yarn are shown, each having four twists.
Here also, each of the parts X in one unit
may unite with any one of the parts X in
the other unit, making sixteen possibili-
The number of actual unions
taking place will be roughly proportional
to the number of pos51b111t1es 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
yarn.

The following are examples of the
c:urymg out of the invention, the fabric
in all cases being brought to a clean
scoured condition before the treatment
beging 1 —

Exampie 1.

The fabrlc was made from a composite
varn having a basic or foundation fila-
mentary eomponent of viscose of 75 denier
with 2 turns Z twist per inch, and an
suxiliary or binding ﬁlamentary com-
ponent of cellulose acetate of 15 denier
with 2 turns Z twist per 1”7, the two com-

ponents being twisted together so as to

have 4 turng S twist per 1”. The fabric
was knitted with 48 wales per 1”7 and with
48 courses per 17. The fabric was
immersed for 80 seconds in a bath made
up of :
4— 6 parts by
phthalate
06—94 parts by volume benzene
ab a normal temperature and pressure, and
then dried by evaporating, but so that the

volume di-methyl

ais-dry fabric contained about 15% by

weight of the di-methyl phthalate. The
fabric was then subjected to a hot press-
ing treatinent for 3 minute or thereabouts
at 135° C. during which gelatinisation
and adhesion took place, and to-an after-
treatment of 10 minutes duration at
70—80° C. in a £9% to 19, soap solution,
and finally dried.
HxampLE 2.

In this case, the fabric was of the same
construction as that used for Example 1,
but the binding filament had from 109
to 159 (by weight) of di-methyl phthalate
incorporated in it during ifs manufacture.
No web treatment was required for produe-
ing an adhesion. Instead the fabric was
subjected to a heat and pressure treatment
by being heated in a closed chamber for &
short period at 140° C. under a gaseous
pressure of 80 lbs. per square inch. The
fubric was then subjected to the after-
treatment in soap solution as in the pre-
ceding example.

ExamprE 3.

Fabric exactly as used for Example 2,
but in which the binding filament con-
tained from 109 to 159 (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-
wethyl phthalate had been applied by
dipping and drying the goods, was then
dyed in a bath at a temperature of from
70—80° C. and finished in the usual
manner, gelatinisation and adhesion occur-
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 Fxample 1 was
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immersed for 30 seconds 111 a bath made

up of -
80--85 parts by volume ethyl acetate
62—68% parts by volume pentane
14— 3 parts by volume di-ethyl
phthalate

110 -

at normal temperature and pressure, and -

the surplus liguor then removed as by
centrifuging, the remaining volatile sol-

vent (ethylucetate) then being allowed to 115

evaporate slowly.  Adhesion took place
durlng evaporation.  The . major propor-
tion of the non -volatile solvent (di-ethyl
phthalate) was then removed from the
main filament by a short washing-off treat-
ment with petroleum ether, some of it
being retained in the binding filament by
preferential absorption.  An after-treat-
ment in soap solubion was then carried out

120

as in Example 1, and the fabric finally 125

dried.
ExawriE 5.
A fabric ds used in Example 1 was
immersed in the following bath, and the

treatment continued es in Example 4:— 180
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12.5 parts of volume di-ethyl carbonate
85—40 parts of volume ethyl aleohol
4045 parts of volume benzene

1—1.5 parts of volume di-methyl

phthalate.
ExaMpiE 6.

A fabric as used in Example 1 was
immersed in the following bath and the
treatment continued as in Example 4:—

50 parts by volume butyl formate

50 parts by volume saleohol.

Examere 7.

A fabric as used for Example 1 was ex-
posed to an atmosphere of chloroform
vapour for an hour at normal temperature
and pressure, during which exposure the
adhesion took pluce, and the fabric was
then subjected to the after-treatment as
in Examrle 1. This example may be
modified by the dilution of the chloroform
vapour with air or an inert gas, and/or
by the presence of a plasticiser (such as
di-methyl phthalate) in or on the binding
yarn. In all cases the treatment could be
decelerated by raising the temperature
and/or by raising the pressure of the
gaseous reagent. )

Examerr 8.

A fabric as used for Example 1 was
immersed for 30 seconds in a bath- made
up of

80 parts by volume methylene chloride

20 parts by volume benzene
at normal temperature and pressure,
during which immersion the adhesion
took place, the surplus liquor was then
removed, and the remainder allowed to
evaporate, after which an after-treatment
was carried out as in Fxample 1.

T Exanerz 9.

Knitted goods were made from thrown
silk yarn composed of three silk threads,
one of which, before twisting, had been
printed at intervals of about 3” with a
mixture containing cellulose acetate and
di-methyl phthalate, earried in a volatile
medium. Such a mi%bure may also con-
tain softeners and/or a lubricant to assist
knitting as in known practice. After
Lnitting 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
immersion may be carried out under
super-atmospheric pressure.

The conditions of evaporation of the
solvent and diluent from the fabric may
have considerable effect on the binding
filament. The evaporation of the volatile
solvents should preferably take place at a
temperature above normal room bempera-
ture, and in an atmosphers containing
the solvent in wvapour form, and if
necessary with the material undergoing a

slow uniform movement.

As an alternative to the after-treatment
with soap solution, when the adhesive-
forming substance is cellulose acetate, an
after-treatment with an aqueous solution
of a swelling agent for cellulose acetate
{such as acetone or di-acetone aleohol)
may be used.

In the manufacture of such articles as
stockings, the composite yarnm may if
desired be emploved for s certain propor-
tion only of the courses, and some other
varn be employed for the other courses.
In such a case it mav be necessary to use
an equivalent count for that other yarn,
so that there will be no noticeable ** ring-
ing” or like marking of the finished
article.

The gelatinising process may, in the
case of dved goods, be carried out before
or after or during dyeing. It is possible,
by using this process, and parbicularly
with the soaping as an after-treatment to
give to rayon material some of the handle
and appearance of real silk,

Whilst the invention has been described
us related to the prevention or reduction
of laddering, it is found also that the

75

85

resulting knitted goods have an incressed *

resistance to distortion, making them
wore amenable to mechanical processing,
and have an increased resistance fo
curling and fraying.

Having now particularly described and
ascertained the nature of my said inven-
tion and in what manner the same is to
be performed, I declare that what I
claim is :— ‘

1. Method of manufacture of knitted
goods of the type referred to, wherein the
goods are knitted from a composite yarn
which is composed of at least one inert
foundation filament and at least one
potentially-adhesive binding filament the
filaments being twisted together with' a
low degree of twist; and wherein after
knitting the goods are subjected to treat-
ment which will render the binding
filament or filaments tacky or adhesive
and will cause mutually-contacting
adhesive parts to unite; the degree of
twist in the composite yarn being such
that there are sufficient contacts of
adhesive parts with each other to prevent
laddering and such that there is sufficient
relative freedom between the component
filaments of the yarn to muaintain the
desired elasticity; and the nature of the
treatment being such that, whilst two
mutually-contacting adhesive parts will
unite, one adhesive part will net, in
general, unite with an inert filament.

2. Method according to claim 1, wherein
the potentially-adhesive parts are ren-
dered adhesive by heating, and pressure
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is applied during the heating to - bring

" about union.

8, Method according to claim 1, wherein
the potentially-adhesive parts are ren-
dered adhesive by the application of a
gelatinising agent.

4. Method according to claim 3, wherein
the gelatinising agent is contained within
the binding filament itself, and is ren-
dered active by heating.

5. Method according to Claim 8, in
which a diluent iz employed with the
gelatinising agent.

6. Method according to claim 1, in
which the surface of the binding filament
or filaments is

~ - throughoyt,
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85
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7. Method according to claim 1, in
which the surface of the binding filament
or filaments is potentially-adhesive only
in some parts.

8. Method according to claim 1, in
which the corposite varn has only one
‘binding filament.

9. Method according to elaim 1, in
which the composite yarn is formed from
one larger inert foundation filament and

one or more than one smaller binding

flament.

10. Method according to claim 9, in
which the inert foundation filament is
formed of silk or viscose and is twisted
with one binding filament formed of
cellulose acetate.

11. Method- according to claim 10, in
which di-methyl phthalate is applied to
the goods after knitting, and the goods
are then heated.

~12. Method according to claim 3,
wherein the gelatinising agents are

volatile solvents, and have mixed with
them one or more less volatile solvents to
serve as plasticisers.

18. 1In the method according to any of
the preceding claims, the use of a comi-
posite yarn having one inert foundation
filament and one gelatinisable binding
filament wherein prior to being twisted
together the components were each
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 the
gelatinisable component is untwisted.

14, The method of manufacture of
knitted goods of the type referred to, and

- 'having - anti-laddering properties, when

65

carried out according to any one of the
Examples herein set forth.

15. The method according to claim 1,
wherein the adhesive-forming substances,
of which the binding filaments are made,

-or with which they are coabed, ate syn-

thetic-resin-forming ~ “substances, the
adhesive state being producible during a

" potentially-adhesive -

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 fhe meeting surfaces of two
binding filaments crossing in contact.

16. The method according to any of the
preceding claims, wherein the knitted
goods are subjected to an after-treatment
in a warm aqueous bath, to break down
incipient cohesion and. mere
without impairing the main unions.

17. In the method according to claim
12, the step of removing the less volatile
solvents from the foundation filament but
not completely from the binding filament
or filaments by 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 fila-
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 hy heating without"

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-
thread thrown silk yarn, one of the

threads of which has been coated through-

out or at intervals with an adhesive-
forming compound to constitute it a
binding filament. '

20. Knitted goods of the type referred
to prepared or produced “according to the
method or process herein particularly
described and ascertained. )

21. For use in the manufacture “of

knitted goods of the type referred to, a-

composite knitting yarn consisting of ab
least one inert foundation filament and &b
least one potentially-adhesive binding
filament, the components having been
twisted together, and the degree of twish
being such that in the knitted goods there
will be a sufficient number of contacts
between the auxiliary component or com-
ponents and itself or themselves: after

treatment as herein set forth to prevent.

laddering whilst there will be sufficient
relative freedom between the component
filaments to maintain the desired
clasticity. o -

22. A composite yarn according to
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claim 21, having an inert foundation

filament, wherein the several components
had each been twisted before they.were
brought and twisted together. the direc-
tions of twish being such that in twisting
the components together, the foundation
component beeame further twisted whilst
the auxiliary component or components
beeame slightly untwisted sufficiently tfo
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allow for relutive shrinkage in the sub- knitting yarn according to claim 21 10
sequent manufacturing process. wherein the binding filament is poten-

23. A composite yarn as claimed in tially adhesive at some parts only of its
claim 21 or 22, wherein the auxiliary length. i
component or each of them containg a
substance which may be caused to Dated this 14th day of November, 1940.
gelatinise to produce an adhesive state. For the Applicant,

24. For use in the manufacture of WILSON, GUNN & ELLIS,
knitted goods of the type referred to, a 54/56, Market Street, Manchester, 1.

- Printed for His Majesty’s Stationery Office, by M.M.P. Ltd.—1948
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Beschreibung

Die vorliegende Erfindung betrifft eine Polware aus einem textilen Riicken aus Maschenware oder Gewebe und
darin eingebundenen henkelbildenden Polgarnen, deren textiler Ricken aus einem Multifilament-Hybridgarn aus einer
Mischung aus niedriger schmelzenden und gekrauselten héher schmelzenden Filamenten besteht, die dreidimensional
verformbar ist und deren Riicken durch eine Warmebehandlung verfestigt werden kann. Die erfindungsgemaBe Pol-
ware hat einen angenehm weichen, textilen Griff und kann z.B. als Bezugsstoff fiir Sitzmébel oder zur textilen Oberfla-
chengestaltung von kompliziert gestylten Flachen, wie z.B. der Innenseite von Autotlren, eingesetzt werden.

Flachengebilde aus Hybridgarnen, die aus niedriger schmelzenden und héher schmelzenden Fasermaterialien
zusammengesetzt sind, und die durch eine Warmebehandlung verfestigt werden kénnen, sind bereits bekannt.

So sind beispielsweise aus dem EP-B-0359436 Lamellenvorhénge bekannt, deren Lamellen aus einem Gewebe aus
niedriger schmelzenden und héher 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
einen thermoplastischen niedriger schmelzenden Filamentanteil aufweisen, Flachengebilde herzustellen, die durch
Erwarmen Uber den Schmelzpunkt der thermoplastischen, niedriger schmelzenden Garnkomponente in faserver-
stérkte, steife Thermoplast-Platten, sog. "organische Bleche" Uberfiihrt werden kénnen.

Verschiedene Wege der Herstellung faserverstarkter Thermoplasthalbzeuge sind beschrieben worden in Chemie-
fasern/Textiltechnik 39./91. Jahrgang (1989) Seiten T185 bis T187, T224 his T228 und T236 bis T240. Die Herstellung
ausgehend von flachenfdrmigen Textilmaterialien aus Hybridgarnen wird dort als ein eleganter Weg beschrieben, der
den Vorteil bietet, daB das Mischungsverhélinis von Verstarkungs- und Matrixfasern sich sehr exakt einstellen 1aBt 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
Verformung der Textilmaterialien. Da die Dehnungsféhigkeit der Verstarkungsfaden in der Regel vernachlassigbar klein
ist, kénnen Textilflachen aus herkdmmlichen Hybridgarnen, nur noch aufgrund ihrer Bindung verformt werden.

Dieser Verformbarkeit sind jedoch in der Regel enge Grenzen gesetzt, wenn Faltenbildung vermieden werden soll
(T239), eine Erfahrung die durch Computersimulationen bestatigt wurde.

Der Ausweg, die Textilien aus Verstarkungs- und Matrixfaden in Formen zu pressen ist mit dem Nachteil behaftet, daB
dann eine partielle Stauchung eintritt, was zu einer Verlagerung und/oder Krauselung der Verstarkungsfaden, verbun-
den mit einem Abfall der Verstarkungswirkung, flhrt.

Eine weitere in Seite T239/T240 angesprochene Mdglichkeit, dreidimensional verformte Formteile mit unverlagerten
Verstarkungsfaden herzustellen, bestlinde in der Herstellung dreidimensional gewebter Vorformlinge, was aber erheb-
lichen maschinellen Aufwand, sowohl bei der Herstellung der Vorformlinge als auch bei der Thermoplast-Impragnie-
rung oder -Beschichtung, bedingt.

Zur Verbesserung der Verformbarkeit von Verstérkungseinlagen 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 Erwérmen wird der Schrumpf ausgelést und das Textilmaterial etwas
zusammengezogen, sodaf die Verstarkungsfaden gewellt oder in loser Umschlingung gehalten werden.

Aus der DE-A-34 08 769 ist eine Verfahren bekannt zur Herstellung von faserverstarkten Formkérpern 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 Ihrer endgiiltigen Formgebung durch heizbare Profildlisen verformt, wobei praktisch alle
thermoplastischen Fasern aufgeschmolzen werden.

Aus der Européischen Patentanmeldung EP-A-0 260 872 ist ein getuftetes Textilmaterial bekannt bei dem Polgarne
in einen Primarriicken aus Vliesstoff getufted sind, der relativ niedrig schmelzende Garne enthalt. Durch eine Warme-
behandlung der getufteten Ware werden die niedriger schmelzenden Faserbestandteile des Vliesrlickens geschmol-
zen, wobei der Rucken verfestigt wird und die Polgarne darin eingebunden werden.

Aus der Europaischen Patentanmeldung EP-A-0 568 916 ist ein getuftetes Textilmaterial bekannt bei dem Pol-
garne, die niedrig schmelzende Fasern enthalten, in einen mehrschichtigen Priméarriicken getufted sind. Durch eine
gezielte Warmebehandlung, die nur den Ricken der getufteten Ware beeinfluBt, werden die niedriger schmelzenden
Garnbestandteile der Polgarne geschmolzen und in den Riicken eingebunden. Dabei sorgt eine auf der Polseite vor-
handene besondere Schicht des mehrschichtigen Ruickens fiir eine Warmeisolierung, um eine Verhartung der Pol-
garne zu verhindern.

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 auf eine Tempe-
ratur erwérmt, bei der die niedriger schmelzenden Fasern schmelzen, wobei eine Verfestigung des Geweberlickens
erfolgt. Aus dem Beispiel dieser Druckschrift ist zu ersehen, daB das zu Herstellung des gewebten Rlckens einge-
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setzte Garn ein Stapelfasergarn ist, das aus einer Mischung niedriger schmelzender und hdher schmelzender Stapel-
fasern durch Sekundarspinnen erhalten wird.

Diese Druckschriften geben allerdings keine Hinweise zur Herstellung einer Polware, die verformbar ist, d.h. sich
zum Uberziehen kompliziert dreidimensional gestalteter Flachen eignet.

In der deutschen Patentanmeldung P 42 09 970.6 ist bereits vorgeschlagen worden, einen Strukturpliisch aus
einem gestrickten Rucken und darin musterméBig eingebundene Polgarne herzustellen, wobei vorzugsweise Garne
aus Polyestern eingesetz werden. Allerdings kénnen die dort beschriebenen Materialien nicht thermoverfestigt werden
und ihre Verformbarkeit ist auf das aus der Gestrickstruktur des Riickens sich ergebende AusmaB begrenzt.

Hybridgarne aus unschmelzbaren (z.B. Glas- oder Kohlenstoffaser) und schmelzbaren Fasern (z.B. Polyesterfa-
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.

Aus dem Européischen Patent EP-B-0 325 153 ist ein textiles Flachengebilde aus Polyestergarnen mit einem Cra-
quelé-Effekt bekannt, das zum Teil aus kaltverstreckten, héher schrumpfenden und zum Teil aus warmverstreckten nor-
malschrumpfenden Polyesterfasern besteht. Bei diesem Material wird der Craquelé-Effekt durch Ausldsen des
Schrumpfs der héherschrumpfenden Fasern herbeigeftihrt.

Aus der EP-B- 0336 507 ist ein Verfahren zum Verdichten eines textilen Flachengebildes aus Polyestergarnen bekannt,
das zum Teil aus kaltverstreckten, héher schrumpfenden und zum Teil aus warmverstreckten, normalschrumpfenden
Polyesterfasern besteht. Bei diesem Material wird die Verdichtung durch Auslésen des Schrumpfs der héherschrump-
fenden Fasern herbeigeftihrt.

Aus der EP-A-0 444 637 ist ein Verfahren bekannt zur Herstellung eines gekrauselten Hybridgarns aus niedriger
schmelzenden und héher schmelzenden Filamentgarnen. Bei diesem Verfahren wird zuerst das héher schmelzende
Garn in einer Texturierdiise (bulking jet gemaB US-A-3 525 134) gekrduselt, dann wird es mit der niedriger schmel-
zende Garnkomponente vereinigt und beide Garne in einer zweiten Texturierdlise 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 ist, eine gute Drapierfghigkeit hat, sich dreidimensional ver-
formen und damit auch kompliziert dreidimensional gestalteten Oberflachen, wie z.B. Sitz- und Riickenlehnenflachen
von Sitzmébeln oder der Innenseite von Autotiiren, faltenlos anpassen 1a8t, und deren Riicken durch einfaches Erwér-
men in einem den Erfordernissen der Weiterverarbeitung angepaBten Umtang verfestigt und versteift werden kann.

Die im Folgenden beschriebene erfindungsgemaBe Polware I6st diese Aufgabe.

Ein Gegenstand der vorliegenden Erfindung ist eine Polware aus einem textilen Rucken aus Maschenware oder
Gewebe und darin eingebundenen henkelbildenden Polgarnen, deren textiler Riicken aus einem Multifilament-Hybrid-
garn aus mindestens 2 Sorten A und B von Filamenten und ggf. Begleitfilamenten C besteht, die dadurch gekennzeich-
net ist, daB

die Filamente A texturiert sind und einen Schmelzpunkt Uber 180°C, vorzugsweise Uber 220°C insbesondere (iber
250°C haben,
die Filamente B einen Schmelzpunkt unter 220°C, vorzugsweise unter 200°C, insbesondere unter 180°C 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.-% Begleitfilamente C enthalt.

Ein wesentlicher Vorteil dieser Polware besteht darin, daB sie dreidimensional verformbar ist.

Diese wertvolle Eigenschaft wird besonders begiinstigt und auch dann erzielt, wenn der Rlcken aus einem Gewebe
besteht, wenn die htherschmelzenden texturierten Filamente A eine Einkrauselung von 3 bis 50 %, vorzugsweise von
8 bis 30 %, insbesondere von 10 bis 22 % aufweisen.

Die Einkrduselung der héherschmelzenden Filamente kann im Prinzip nach allen bekannten Methoden erfolgen,
bei denen in die Filamente bei erhohter Temperatur eine zwei- oder dreidimensionale Krauselung einfixiert wird. Geeig-
nete bekannte Verfahren sind z.B. die Stauchkammerkrduselung, 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 Veréffentlichun-
gen beschriebene Falschdrahtverfahren.

ZweckmaBigerweise sind die héherschmelzenden texturierten Filamente A Iuftdisentexturiert oder vorzugsweise
falschdrahttexturiert.

Eine weitere besonders wertvolle Eigenschaft der erfindungsgeméaBen Polware besteht darin, daB ihr Riicken
durch eine Warmebehandlung verfestigt werden kann. Hierbei bilden die niedriger schmelzenden Filamente B des Mul-
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tifilament-Hybridgarns des textilen Riickens zumindest partiell eine Matrix, die die héherschmelzenden texturierten
Filamente des Multifilament-Hybridgarns untereinander und mit dem Polgarn im Bereich der Riickenebene miteinander
verbindet.

Unter Matrix im Sinne dieser Erfindung ist eine zusammenhangende Polyestermasse zu verstehen, die durch das voll-
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 unerwlinschte EinbuBen bezlglich 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 Uber 220°C,
vorzugsweise von 220 bis 300°C, insbesondere von 240-280°C haben.

Ferner ist es zweckmaBig und vorteilhaft, wenn die Filamente B einen Schmelzpunkt von unter 220°C, vorzugsweise
von 110 bis 220°C, insbesondere von 150 bis 200°C haben.

Erfindungswesentlich ist somit der Einsatz von Filamentsorten A,B flir die bestimmte Schmelzpunktsvorgaben
bestehen.

Der Schmelzpunkt der Filamente wird an dem zu lhrer Herstellung verwendeten Polymer-Rohstoft bestimmt. Eine
Besonderheit vieler Polymermaterialien, wie z.B. auch von Polyestermaterialien, besteht darin, dal sie in der Regel vor
dem Schmelzen erweichen und der Schmelzvorgang sich tber einen relativ groBen Temperaturbereich erstreckt. Den-
noch ist es mdglich, gut reproduzierbare, fir diese Polymermaterialien, z.B. fir Polyestermaterialien, charakteristische
Temperaturpunkte zu ermitteln, bei denen die untersuchte Probe ihre geometrische Form verliert, d.h. in einen flissi-
gen (wenngleich oft hochviskosen) Zustand Ubergeht. Die Bestimmung dieser charakteristischen Temperaturpunkte
erfolgt mit 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 erwérmt und das Eindringen der MeBspitze in das Polymermaterial
messend verfolgt wird.

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 Erhéhung der temoeratur ein zweiter Erweichungsbereich der dann im folgenden
beschriebenen "Schmelzbereich" tibergeht.

Der genannte "Schmelzbereich” ist ein bestimmter recht enger, fir 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.

Als Schmelzpunkt im Sinne dieser Effindung wird der Temperaturpunkt (Mittelwert aus 5 Messungen) definiert, bei dem
sine MeBspitze mit einer kreisférmigen Auflageflache von 1 mm? unter einem Auflagegewicht von 0,5 g in eine mit
5°C/min aufgeheizte Polymerprobe, z.B. Polyesterprobe, 1000 um tief eingedrungen ist.

Sowohl aus Grinden der Herstellung der edfindungsgemaBen Polware als auch aus Griinden einer besonders vor-
teilhaften Verteilung des Matrixmaterials bei der Verfestigung des Riickens (kurze FlieBwege) ist es bevorzugt, daB zwi-
schen den Filamente A und B und ggf. C FadenschluB besteht.

Der FadenschluB zwischen den Filamenten ist erforderlich um einen Fadenkdrper 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 l6sen oder groBere Schlaufen bilden und somit zu Stérungen der Verarbeitungsschritte flihren.

Der erforderliche FadenschluB3 kann z.B. dadurch herbeigefiihrt werden, daB dem Garn ein sogenannter Schutzdrall
von z.B 10 bis 100 Drehungen/m vermittelt wird, oder dafB3 die Filamente punktuell miteinander verschweift werden.
Vorzugsweise wird der erforderliche Fadenschiu3 durch Verwirbelung in einer Jet-Diise herbeigefihrt wobei die zu
einem Garn zu verbindenden Filamente in einem engen Faden Kanal seitlich mit einem scharfen Gasstrahl angeblasen
werden. Der Grad der Verwirbelung und damit die Gite des Fadenschlusses kann dabei durch die Starke der Anbla-
sung variiert werden.

Vorzugsweise sind die Filamente A,B und ggf. C des Multifilament-Hybridgarns miteinander verwirbelt, wobei der
Verwirbelungsgrad des Multifilament-Hybridgarns zweckméBigerweise einer Otfnungslange von 10 bis 100 mm ent-
spricht.

Der Verwitbelungsgrad wird charakterisiert durch die Angabe der Ofinungslange, die gemaB der in US-A-2 985
995 beschriebenen Nadeltest-Methode mit einem ITEMAT Nadeltest-Gerét gemessen wird.

Weitere bevorzugte Merkmale des Multifilament-Hybridgarns, die je nach Anwendungserfordernissen oder Zweck-
maBigkeit einzeln oder in wechselnden Kombinationen vorliegen kénnen, sind, daB die Filamente B glatt sind, das Mul-
tifilament-Hybridgarn keine Begleitfilamente C enthalt, es einen Gesamttiter von 80 bis 500 diex, vorzugsweise 100 bis
400 dtex, insbesondere 160 bis 320 dtex, hat, die h6herschmelzenden texturierten Filamente A einen Einzelfilament-
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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 Interesse einer guten textilen Qualitat der erfindungsgeméBen Polware ist es zweckmaBig ein Mullifilament-
Hybridgarn einzusetzen dessen héherschmelzende texturierte Filamente A einen Anfangsmodul von 15 bis 28 N/tex,
vorzugsweise von 20 bis 25 Nftex, und eine feinheitsbezogene Héchstzugkraft von ber 25 cN/tex, vorzugsweise von
Uber 30 cN/ex, insbesondere von 30 bis 40 cN/tex haben.

Es hat sich als vorteilhaft erwiesen, inshesondere bei der Herstellung von erfindungsgemafBen Polwaren mit dunk-

leren Farbténen einen Rlcken zu benutzen der ebenfalls in dunkleren Ténen geférbt ist. Ist der Riicken wesentlich hel-
ler als der Pol so kann es passieren, daB beim Streichen tber den Pol oder beim Legen der Polware Uber Strukturen
mit geringem Kriimmungsradius der hellere Ricken durch den Pol hindurchscheint ("durchgrinsen”).
Es ist daher bevorzugt, daB die héherschmelzenden texturierten Filamente A gefarbt, vorzugsweise spinngefarbt sind.
Die niedrigerschmelzenden Filamente B kénnen spinngefarbt, oder vorzugsweise rohweiB sein, da es sich gezeigt hat,
daB beim thermischen Verfestigen des Rlckens das Material des Filamente B weitestgehend von den Strangen der
Filamente A aufgenommen wird und sich insgesamt die dunkle Farbe der Filamente A ergibt.

Es hat sich gezeigt, daB bei der Herstellung des Riickens neben den erfindungsgeménB einzusetzenden Multifila-
ment-Hybridgarn auch andere Garne mitverarbeitet werden kénnen. ZweckmaBigerweise soll jedoch der Anteil des
Multifilament-Hybridgarns im Ricken mindestens 30 %, vorzugsweise mindestens 75 %, insbesondere 100% betra-
gen.

Fir die meisten Applikationen ist es zweckmaBig daB das Flachengewicht der erfindungsgeméBen Polware 100
bis 1000 g/m2, vorzugsweise 200 bis 500 g/m2 betragt und daB das Gewichtsverhéltnis von textilem Riicken zu Polgarn
in der Rohware im Bereich von 20:80 bis 40:60 liegt.

Ferner ist es zweckmaBig, daf die Henkel eine Lange von 1,0 bis 8,0 mm, im Falle von Scherpltsch vorzugsweise
von 2,8 bis 3,5 mm, im Falle von Kurzhenkelpliisch vorzugsweise von 1,0 bis 2,5 mm, haben.

In der Regel gendgt die erfindungsgeméBe Polware den Anforderungen an Innendekorationsmaterial wenn der
Gesamttiter des Polgarns 50 bis 800 dtex, vorzugsweise 100 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 Rucksicht auf den textilen Charakter der effindungsgemaBen Polware ist es bevorzugt, daB die Polgarne texturiert,
vorzugsweise blas-oder falschdrahttexturiert, sind.

Der Pol selbst kann aus ungeschnittenen Polgarn-Schlingen oder aus geschnittenen Polgarn-Enden bestehen.

Wie oben bereits angegeben ist eine Austiihrungsform der erfindungsgemaBen Polware dadurch gekennzeichnet,
daB der textile Riicken aus Maschenware besteht.

In dieser Ausflihrungsform kann der Riicken der erfindungsgemaBen Polware gewirkt oder gestrickt sein.
Die gewirkten textilen Flachen kénnen kettengewirkt oder kuliergewirkt sein.

Ein gestrickter oder gewirkter Rucken 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 Interlock-Bindung Rechts/Rechts/Gekreuzt.

Die Links/Links-Maschenstruktur beinhaltet beispielsweise auch deren Varianten plattiert, durchbrochen, unterbro-
chen, versetzt, (ibersetzt, Fang oder Noppe. Die Rechts/Links-Maschenstruktur beinhaltet beispielsweise auch deren
Varianten plattiert, hinterlegt, durchbrochen, Plisch, Futter, Fang oder Noppe.

Wie oben ebenfalls bereits angegeben, ist eine weitere Ausfiihrungsform der erfindungsgeméBen Polware dadurch

gekennzeichnet, daB der textile Ricken gewebt ist.
Im Prinzip kann ein gewebter Ricken alle bekannten Gewebekonstruktionen aufweisen wie die Leinwandbindung und
deren Ableitungen, wie z.B. Ripse-, Panama-, Gerstenkorn- oder Scheindreherbindung, oder die Kperbindung und
deren vielfache Ableitungen, von denen nur beispielsweise Fischgratképer, Flachképer, Flechtképer, Gitterképer,
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
Textilmaterials ausgewéhlt, wobei rein technische ZweckméaBigkeit ausschlaggebend sind, gelegentlich aber auch
zusétzlich dekorative Gesichtspunkte berticksichtigt werden kénnen. Bevorzugte Maschenstruktur ist die Grundbindun-
gen Rechts/Rechts, Links/Links oder eine Rechts/Links, bevorzugte Gewebebindung ist die Leinwandbindung ggf. mit
einfachen Ableitungen ohne gréBere Flottierungen.

Bevorzugt sind jeweils die Grundstrukturen der Maschenware oder Gewebe.

Die Dichte der Rickenflache liegt je nach der Anwendung fir 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. Innerhalb dieses Bereichs kénnen die Dichten nattirlich dem beab-
sichtigten Anwendungsfall angepaft werden.
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Je nach den Anforderungen des Anwendungsfalls und insbesondere des angestrebten Struktordekors des Pols
weisen bei einem Riicken aus Maschenware mindestens 30 %, vorzugsweise 60 bis 100 % der Maschen Polgarne auf.
Aus dem gleichen Grund kann es zweckmaBig sein, daf3 bei einem Ruickengewebe nicht jeder Kett-und/oder Schuffa-
den Polnoppen einbindet. In der Regel binden bei einem Riickengewebe 30 %, vorzugsweise 60 bis 100 % der Kett-
und/oder SchuBfaden Polnoppen ein.

Durch eine gezielt gesteuerte Einbindung von Polnoppen in die Rickenflache kénnen sehr dekorative Pllische mit
interessanten Oberflachenstrukturen und Dekors erzeugt werden. Derartige Erzeugnisse sind unter der Bezeichnung
"Strukturpliisch” bekannt.

Die Struktur und Herstellung dieser dekorativen Strukturpliische, mit gewebtem Riicken oder einem Riicken aus
Maschenware soll im Folgenden anhand eines gestrickten Riickens erldutert werden. Die beschriebene Struktur kann
sinngeménB und analog auch auf Polwaren mit gewebtem Riicken Uibertragen werden.

Wegen des erfindungsgemaBen Einsatzes des Multifilament-Hybridgarns ergibt sich auch bei gewebtem Riicken eine
dreidimensional verformbare, durch Hitze zu verfestigende Polware.

Eine solche, besonders bevorzugte, dekorative Plliischkonstruktion besteht aus einem gestrickten Strukturpliisch
mit 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 gréBer als 1,5
dtex, vorzugsweise gréBer als 2,5 dtex sind, und dessen Flachengewicht etwa 350 bis 550 g/m2 betrégt, und dessen
Grundmaschen in Strukturzonen kein Henkelgarn enthalten.

Strukturzonen im Sinne dieser Erfindung sind Bereiche, in denen der erfindungsgeméBe Strickplisch keine Henkel
aufweist.

Auch die zur Herstellung des Strukturpliisches geeignete Grundgarne bestehen zweckmaBigerweise ebenfalls aus

synthetischen Filamenten. Geeignete Filamentmaterialien fir Grund- und Henkelgarne sind beispielsweise Polyester-,
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, fir 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 (ber dem Schmelzpunkt der Filamente B des Multifilament-
Hybridgarns liegt. Ist dies aus besonderen Griinden nicht der Fall so ist bei der Verfestigung des Riickens der erfin-
dungsgeméaBen Polware darauf zu achten, daB die Warmebehandlung auf den Riicken des Materials beschrénkt wird,
z.B. durch Kontakterw@rmung an einer Heizflache, um eine Verhartung des Polgarns zu vermeiden.

Bevorzugt, insbesondere fir Garn- und Einzeltiter im unteren Teil des angegebenen Titerbereichs, werden textu-
rierte Garne. Dabei ist es besonders vorteilhaft, wenn Grundgarne falschdrahttexturiert, Henkelgarne falschdraht- oder
luftdsentexturiert sind.

Die erfindungsgemagen Stukturpliische kénnen auch aus Mischgarnen aus glatten und texturierten Filamenten beste-
hen oder solche Garne enthalten.

Geeignete Garne im oben angegebenen Titerbereich sind beispielsweise unter den Handelsnamen @TREVIRA
texturiert, in verschiedenen Typen, bekannt.

Wie oben ausgeflhrt, beziehen sich die oben angegebenen Gesamttiter der in den erfindungsgemaBen Struktur-
plisch 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 zweckmaBigerweise 5 dtex nur bei
besonderen Anforderungen an den Pllsch (ibersteigen. Die Titerauswahl innerhalb dieses Bereichs richtet sich einer-
seits nach den gewlinschten Eigenschaften der erfindungsgemaBen Strukturpllische. Strukturplische aus Garnen,
insbesondere aus Henkelgarnen mit Einzeltitern unterhalb 3 dtex, sind weicher, dichter und seidiger als solche aus
Garnen mit htheren Einzeltitern. Andererseits sind neben den Qualitats- und Echtheitsanforderungen auch wirtschaft-
liche Gesichtspunkte bei der Titerauswahl zu berticksichtigen. So ist es zweckmaBig, wenn keine anderen Anforderun-
gen dagegen sprechen, Garne mit Einzeltitern von 2,5 dtex bis 5 dtex, insbesondere handelstbliche Standardtypen,
einzusetzen.

Fur besonders hohe Qualitaten und insbesondere wenn eine sehr ansprechende Optik und angenehmer Giriff
gewtinscht werden ist es bevorzugt, Profilfilamente wie z.B. solche mit ovalem, hantelférmigem oder bandchenférmi-
gem Querschnitt, der auch noch eine oder mehrere Einschniirungen aufweisen kann, oder Dreikant-, Dreilapp (trilo-
bal)- und besonders Achtlapp (oktolobal)- Profile einzusetzen.

Der Henkelanteil liegt beim erfindungsgeméBen Strukturpliisch in Abhangigkeit vom Dessign bei 40 - 75 %, vor-
zugsweise bei 45 - 60 %, insbesondere bei etwa 50 %. Der hier in Rede stehende "Henkelanteil" ist der Anteil in % der
im Rapport vorhandenen Henkel zur Anzahl der auf der gleichen Flache des Grundmaterials bei Vollplisch maximal
mdglichen Henkel.
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Anzahl der im Rapport vorhandenen Henkel x 100

il [ -
Henkelanteil [%] = Anzahl der bei Vollpliisch maximal méglichen Henkel

Wéhrend bei herkémmlichen Strickpliischen der Gewichtsanteil des Grundmaterials etwa 25-28 Gew.% des
Gesamtgewichts betragt, belduft sich der Gewichtsanteil des Grundmaterials beim erfindungsgeméaBen Strukturplusch
aufgrund der hohen Titer sowohl im Henkel- als auch im Grundgarn und wegen seines oben beschriebenen, sehr kom-
pakten Autbaus auf 40-45 Gew% und kann je nach dem Dessign (d.h. bei geringerem Henkelanteil) auch noch dartber
liegen.

Zur Gestaltung des Oberflachendessigns kénnen die Maschen der Grundware mustermaBig mit Henkeln kombi-
niert sein, was durch entsprechende jacquardmaBige Nadelauswahl der Strickmaschine erreicht wird oder es kénnen
Henkel-Leerreihen, d.h. komplette Grundreihen ohne Henkel vorliegen.

Beispielsweise kénnen auf 1 bis 5 Henkelreihen eine oder zwei Reihen ohne Henkel folgen (Querripp-Effekt). Auch
Muster mit gewebeahnlichem Charakter lassen sich auf diese Weise herstellen. Auf diese Weise hergestellte Dessigns,
die langslaufende und/oder querlaufende und/oder diagonallaufende Gassen aufweisen, die als eine Art von Liftungs-
kanalen wirken, tragen bei der Verwendung dieser Stukturplische als Sitzbez{ige wesentlich zum Sitzkomfort bei.

Die erfindungsgemaBen Strukturpliische 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 zuséatzlich stabilisierende Ausriistung, und dem daraus resultierenden
sehr guten Polstand auch bei kritischen Dessigns eine sehr gute Stabilitat.

Von besonderer anwendungstechnischer Bedeutung ist es, dal trotz der sehr kompakten, dichten Warenkonstruk-

tion die Dehnbarkeit und die reversible und irreversible Verformbarkeit des erfindungsgemaBen Strukturpliisches noch
in weiten Grenzen den anwendungstechnischen Forderungen angepat werden kann durch die Einstellung der Strick-
maschine (Warenfestigkeit), die Wahl der Elastizitat und/oder Einkrduselung des Grundgarns und/oder eine Nachbe-
handlung des Strukturplisches z.B. durch eine der gewtinschten Verformbarkeit angepaBte Schrumpfbehandlung.
Die Einstellung der Dehnung erfolgt entsprechend dem AusmaB der bei der Weiterverarbeitung zu dreidimensional
geformten Gegenstanden, wie z.B. Sitzbezligen oder speziellen tiefgezogenen Verkleidungselementen, beispielsweise
in einem Autoinnenraum, notwendigen Verformung.
Durch die freie Einstellbarkeit der Dehnung ergibt sich fur die erfindungsgeméBen Strukturpliische neben der einfache-
ren Herstellung auch ein zusétzlicher Qualitatsvorteil gegenliber den nahezu oder véllig unelastischen Geweben aus
Flockgarnen. Bei letzteren ist eine gewisse Verformbarkeit nur durch aufwendige Konstruktionen unter Einsatz von spe-
ziellen Garnen mit hoher Dehnbarkeit erreichbar.

Der Pol der erfindungsgemaBen Strukturpliische wird bevorzugt auf 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 ermdglicht und somit zu der wirtschaftlich sehr erwtinschten Reduzierung
des Scherverlusts, der nach dem Stand der Technik bei etwa 20 bis 30 Gew.-% liegt, beim erfindungsgemaBen Struk-
turpliisch aber nur 10 bis 15 Gew.-% betragt, beitragt.

Durch Einstellung einer niedrigen Polhdhe kann mit dem erfindungsgemafBen Strukturpliisch auch eine Flockgewebe-
Optik erzeugt werden.

Die hohe Dichte des Grundmaterials des erfindungsgemafBen Strukturplisches bringt den weiteren Vorteil, daB es
eine erheblich verringerte Durchdringbarkeit fir Formmassen hat und daher mit besonderem Vorteil bei Formgebungs-
verfahren, die mit einem direkten Hinterspritzen oder Hinterschdumen arbeiten, in vielen Fallen ohne die sonst erfor-
derliche durchdringungssperrende Unterkaschierung eingesetzt werden kann.

Wie oben ausgeflhrt, wird der Riicken der erfindungsgemaBen Polware aus einem Multiflament-Hybridgarn her-
gestellt, das hoherschmelzende (A) und niedrigerschmelzende Filamente (B) aufweist, wobei die Schmelzpunkte einen
bestimmten, verfahrenstechnisch bedingten Mindestabstand haben miissen, und die Filamente A texturiert sind. Diese
Merkmale sind notwendig aber auch ausreichend, um der erfindungsgeméaBen Polware und dem sie tragenden Riicken
die Verformbarkeit und die Fahigkeit zur Thermoverfestigung zu vermitteln.

Fur die Filamente A des Multifilament-Hybridgarns gilt, daB sie oberhalb 180C, vorzugsweise Uber 220°C, insbe-
sondere Uber 250°C schmelzen sollen. Sie kénnen im Prinzip aus allen spinnfdhigen Materialien bestehen, die diese
Voraussetzungen erfillen. Geeignet sind daher sowohl halbsynthetische Materialien, wie z.B. Filamente aus regene-
rierter Zellulose oder Zelluloseacetat, als auch synthetische Filamente, die wegen der Méglichkeit, ihre mechanischen
und chemischen Eigenschaften in weitem Bereich zu variieren, besonders bevorzugt sind.

So kénnen 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 mit
sehr hohem Anfangsmodul und sehr hoher ReiBfestigkeit (= feinheitsbezogener Héchstzugkraft) 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 flissigkristallinen Polyestern
(LPC), 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 Ruckenmaterials der erfindungsgeméBen Polware auch nicht zweckmaBig.
ZweckmaBigerweise bestehen daher die Filamente A aus regenerierter oder modifizierter Zellulose, hdherschmelzen-
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 fir die Filamente A weil
es maglich ist, 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 zweckmé-
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 Decancarbonsére erhéltliche Produkt), insbesondere aber
auch hier modifizierte Polyester mit erniedrigtem Schmelzpunkt

Die Polgarne bestimmen weitgehend den textilen Charakter der erfindungsgeméaBen Polware. Sie kdnnen aus
allen tblicherweise zur Herstellung des Pols von Polwaren, z.B. von Pliischen, eingesetzten Faser- und Filamentmate-
rialien bestehen. So kénnen die Polgarne aus Spinnfasern aus nattrlichen Fasermaterialien, wie z.B. Baumwolle oder
Wolle, bestehen oder aus halbsynthetischen Fasermaterialien, oder auch aus Synthesefasern und -filamenten. Auch
Mischungen von natirlichen und synthetischen Fasern kdnnen im Polgarn vorliegen, wenn dies den Anforderungen
des Endverbrauchers gerecht wird.

Die Polgarne sind in der Regel geférbt, z.B. spinngefarbt, und es werden haufig Garne verschiedener Farbungen ver-
arbeitet um bestimmte Dekorative Effekte zu erzielen.

Vorzugsweise sind die Polgarne texturiert.

Wie oben bereits dargelegt, ist es besonders zweckméaBig, daB die hdherschmelzenden texturierten Filamente A Poly-
esterfilamente sind, und dafB es dann besonders vorteilhaft ist, wenn auch die niedrigerschmelzenden Filamente B aus
modifiziertem Polyester mit erniedrigtem Schmelzpunkt bestehen.

In einer bevorzugten Ausfuhrungsform der vorliegenden Erfindung besteht das Polgarn aus der gleichen Polymer-
klasse wie die Rilckengarne. Es ist besonders bevorzugt, daB3 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 Uber dem Schmelzpunkt der Filamente B des Mulifila-
ment-Hybridgarns liegt. Wird diese Bedingung nicht erflillt, so kann sich der Pol bei der thermischen Verfestigung des
Riickens mitverfestigen und versteifen und damit seinen textilen Charakter einbiBen, es sei denn, daB die Thermofi-
xierung des Riickens so ausgefuhrt wird, daB nur der Riicken die zur Verfestigung ndtige Temperatur annimmt, z.B.
durch eine Kontaktheizung des Riickens.

Wenn die Rickengarne und das Polgarn im wesentlichen aus der gleichen Polymerklasse besteht, ergeben sich
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.

Sofern das Polymermaterial von Riicken und Pol Polyester ist, besteht darliberhinaus die Mdglichkeit 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-
reresten und/oder mehr als einer Sorte Diolresten aufgebaut sind.

Ein Polyester, aus dem die Fasermaterialien der erfindungsgeméafBen Polware hergestellt sind, besteht zu minde-
stens 70 Mol.-%, bezogen auf die Gesamtheit aller Polyesterbaugruppen, aus Baugruppen, die sich von aromatischen
Dicarbons&uren und von aliphatischen Diolen ableiten, und
zu maximal 30 Mol%, bezogen auf die Gesamtheit aller Polyesterbaugruppen, aus Dicarbons&ure-Baugruppen, die von
den aromatischen Dicarbonsaure-Baugruppen, die den (iberwiegenden Teil der Dicarbonsdure-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 mit 3 bis 10, vorzugsweise 3 bis 6, C-
Atomen, oder von cyclischen Diolen, oder von Ethergruppen enthaltenden Diolen, oder, sofern in geringer Menge vor-
handen, von Polyglycol mit 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'-CO- ()]
0 bis 15 Mol-% Baugruppen der Formel -CO-A2-CO- ({1)]
35 bis 50 Mol-% Baugruppen der Formel -O-D'-O- (1
0 bis 15 Mol-% Baugruppen der Formel -0-D?-O- (IV)
und 0 bis 25 Mol.-% Baugruppen der Formel -O-A%-CO- V)

aufgebaut, worin
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Al aromatische Reste mit 5 bis 12, vorzugsweise 6 bis 10 C-Atomen

A? von A’ verschiedene aromatische Reste oder araliphatische Reste mit 5 bis 16, vorzugsweise 6 bis 12 C-Ato-
men oder aliphatische Reste mit 2 bis 10 Kohlenstoffatomen, vorzugsweise 4 bis 8 Kohlenstoffatomen,

A3 aromatische Reste mit 5 bis 12, vorzugsweise 6 bis 10 G-Atomen

D! Alkylen- oder Polymethylengruppen mit 2 bis 4 Kohlenstoffatomen oder Cycloalkan- oder Dimethylen-cycloalk-
angruppen mit 6 bis 10 C-Atomen,

D?  von D' verschiedene Alkylen- oder Polymethylengruppen mit 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 -(C5H,-O)p,-CoH,-, worin m eine ganze Zahl
von 1 bis 40 bedeutet, wobei m = 1 oder 2 flir Anteile bis zu 20 Mol.-% bevorzugt sind und Gruppen mit m = 10
bis 40 vorzugsweise nur in Anteilen von unter 5 Mol.-% vorhanden sind, bedeuten,

wobei die Anteile der Grundbausteine | und 11l und der Modifizierungsbausteine II, IV und V im Rahmen der oben ange-
gebenen Bereiche so gewahlt werden, daf sich der gewlinschte Schmelzpunkt des Polyesters ergibt.

Die erfindungsgeméaBe 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 Zuséatze von Halogenverbin-
dungen, insbesondere Bromverbindungen, oder, was besonders vorteilhatft ist, sie enthalten Phosphorverbindungen,
die in die Polyesterkette einkondensiert sind. Besonders bevorzugte, flammhemmende erfindungsgeméBe Polwaren
enthalten in Riicken und/oder Pol Garne aus Polyestern, die in der Kette Baugruppen der Formel

0 0 (V1)

—0-P—R-C—

1

worin R Alkylen oder Polymethylen mit 2 bis 6 C-Atomen oder Phenyl und R Alkyl mit 1 bis 6 C-Atomen, Aryl oder Aral-
kyl bedeutet, einkondensiert enthalten. Vorzugsweise bedeuten in der Formel VI R Ethylen und R Methyl, Ethyl, Phe-
nyl, oder o-, m- oder p-Methyl-phenyl, insbesondere Methyl.

Die Baugruppen der Formel VI sind zweckmaBigerweise in der Polyesterkette zu bis zu 15 Mol%, vorzugsweise zu
1 bis 10 Mol%, 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 mValtkyg, 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
Carboxylendgruppen auf.

In einer weiteren, im Hinblick auf eine auch Uber 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
10000 auf. Die Polyester der in der erfindungsgeméBen Polware enthaltenen Garne kénnen auBer den Polymer-Mate-
rialien bis zu 10 Gew% von nicht-polymeren Stoffen, wie Modifizierungszusétzen, Fullimitteln, 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
niedriger schmelzenden Filamente B des Multifilament-Hybridgarns des textilen Riickens zumindest partiell eine Matrix
bilden, die die hdherschmelzenden texturierten Filamente des Multifilament-Hybridgarns untereinander und mit dem
Polgarn im Bereich der Ruckenebene miteinander verbindet.

Ein besonderes Charakteristikum dieses Materials ist, daB nicht nur der Riicken durch zumindest partielle Matrix-
bildung der Filamente B des Multifilament-Hybridgarns des Riickens verfestigt ist sondern daB (iberraschenderweise
die Festigkeit der Einbindung des Polgarns in den Riicken hdher ist als dessen Héchstzugkraft.

Ein weiterer Gegenstand der vorliegenden Erfindung ist 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 Uber 180°C, vorzugsweise Uber 220°C insbesondere Uber
250°C haben,

die Filamente B glatt sind und einen Schmelzpunkt unter 220°C, vorzugsweise unter 200°C, inshesondere unter
180°C 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 Gewichtsverhéltnis 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.

Ein weiterer Gegenstand der vorliegenden Erfindung ist ein Verfahren zur Herstellung einer thermisch zu verfesti-
genden Polware aus einem textilen Riicken aus Maschenware oder Gewebe und darin eingebundenen henkelbilden-
den 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 Dop-
pelgestricks wobei die beiden textilen Flachen durch Henkelgarne miteinander verbunden sind, und anschlieBendes
Trennen der beiden textilen Flachen derart, daB zwei einbahnige Polgewebe, -gewirke oder gestricke gebildet werden,
das dadurch gekennzeichnet ist, daB
das dem Webstuhl, der Wirk- oder der Strickmaschine zur Bildung der textilen Riickenflachen der Polware zugefthrte
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 texturiert sind und einen Schmelzpunkt Uber 180°C, vorzugsweise Uber 220°C insbesondere Uber
250°C haben,
die Filamente B einen Schmelzpunkt unter 220°C, vorzugsweise unter 200°C, inshesondere unter 180°C 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 Gewichtsverhélinis 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.

AnschlieBend kann das erhaltene Polgewebe, -gewirke oder gestrick einer verfestigenden Warmebehandlung, die
ebentalls ein, ggf. integraler, Teil des erfindungsgemaBen Verfahrens ist, unterzogen werden bei einer Temperatur, bei
der die niediger schmelzenden Filamente B des Multifilament-Hybridgarns erweichen. Auch die so hergestellte verfe-
stigte Polware ist Gegenstand der vorliegenden Erindung.

Die Temperatur der abschlieBenden Warmebehandlung und die Behandlungsdauer richten sich nach dem
gewlinschten Grad der Verfestigung und dem Schmelzpunkt der Filamente B des Multifilament-Hybridgarns.

In der Regel wird die Warmebehandlung bei 100 bis 200°C, vorzugsweise bei 120 bis 180°C ausgeflhrt.

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
vorzufixieren.
Der Rohware wird dadurch die Aufrolineigung genommen, sie wird gangiger flr die weiteren Verarbeitungsschritte, der
Pol wird besser eingebunden (Henkelstabilisierung) und widersteht damit besser mechanischen Zugbelastungen. Ein
besonderer Vorteil, der mit der Vorfixierung verbunden ist, 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 auf dem Spann-
rahmen vorfixiert wird.

Vorzugsweise werden zur Bildung des RiickensMultifilament-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 betrdgt und das Einlaufverhéltnis von
Ruckengarn zu Polgarn im Bereich von 20:80 bis 40:60 liegt.

Die Steuerung erfolgt je nach gemiinschter Poldichte und -musterung so, daB bei einem Ruicken aus Maschenware
mindestens 30 %, vorzugsweise 60 bis 100 % der Maschen Polgarne aufweisen, bei einem Rickengewebe 30 %, vor-
zugsweise 60 bis 100 % der Kett-und/oder SchuBfaden Polnoppen einbinden.

Die Herstellung des bevorzugten erfindungsgeméBen, gestrickten Strukturpliisches erfolgt durch Verstricken eines
Grund- und eines Henkelgarns, Ausriisten des Gestricks und Scheren des Pols, und ist dadurch gekennzeichnet, da3
fur die Bildung des Ruckens ein oben beschriebenes Multifilament-Hybridgarn eingesetzt wird und das Stricken auf
Strickmaschinen mit systemweise getrennter Einarbeitung von Grund- und Henkelgarnen und jacquardmaBiger Nadel-
auswahl und einer Maschinenteilung von 18, 20 oder 24 Nadeln pro inch, vorzugsweise 18 oder 20 Nadeln/inch, aus-
gefihrt 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, dafi
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 gréBer 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 erfindungsgeméaBe, durch eine Warmebehandlung zu verfestigende Polware, kann durch die oben
beschriebene Warmebehandlung in eine erfindungsgeméBe verfestigte Polware Uberfiihrt werden.

Die Garnauswahl und die Auswahl der Einzeltiter der Grund- und Henkelgarne erfolgt nach den oben angegebenen
Kriterien.

Der Henkelanteil wird beim erfindungsgemaBen Strukturpliisch in Abhangigkeit vom Dessign auf 40-70 % einge-
stellt und liegt damit deutlich unter dem Henkelanteil bekannter Plische.

Sowohl Uber jacquardmaBige Auswahl als auch durch Henkel-Leerreihen kénnen gezielt spezielle Dessigns
erzeugt werden. Beispielsweise kdnnen auf 1 bis 5 Henkelreihen eine oder zwei Reihen ohne Henkel folgen.

Auch Muster mit gewebeahnlichem Charakter und Dessigns, die langslaufende, querlaufende und/oder diagonal-
laufende Gassen aufweisen, lassen sich auf diese Weise herstellen.

Die Musterauswahl erfolgt Uberwiegend nach asthetischen Gesichtspunkten. Wie weiter oben bereits dargelegt,
lassen sich auch typische gewebevelourahnliche Oberflachen einstellen.
Der optische Eindruck der Strukturpliische wird durch geeignete Farbwahl in Grund und Henkelgarn stark beeinfluft;
Farbkontraste betonen den Strukturcharakter, insbesondere wenn Grund- und Henkelgarn Kontrastfarben aufweisen.

Die Ausrtistung dieses Strukturpllisches gemaB Erfindung erfolgt in an sich bekannter Weise so, daB ein sauberer
Pol und eine kontrastreiche Optik entsteht.

Die vorliegende Erfindung betrifft auch ein Verfahren zur Herstellung eines Multifilament-Hybridgarns durch
Mischen von mindestens zwei Garnen A und B und ggf. weiteren Begleitgarnen C und anschlieBende Durchfiihrung
einer FadenschluB-Operation dadurch gekennzeichnet, daf

die Filamente A texturiert sind und einen Schmelzpunkt Uber 180°C, vorzugsweise Uber 220°C insbesondere (iber
250°C haben,
die Filamente B einen Schmelzpunkt unter 220°C, vorzugsweise unter 200°C, insbesondere unter 180°C 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.-% Begleitfilamente C enthalt.

Vorzugsweise erfolgt die FadenschluBoperation durch Luftdiisenverwirbelung. Weiterhin ist es bevorzugt, daB bei
der Herstellung des Multifilament-Hybridgarns keine Begleitfilamente C eingesetzt werden.

Die erfindungsgeméfBe Polware ist in der bevorzugten Ausflihrungsform sortenrein und weist daher die oben
bereits beschriebenen Vorteile bei der Entsorgung bzw. Recyclisierung auf. Darliberhinaus ergeben sich durch die vor-
liegende Erfindung weitere Vorteile, namlich die Einsparung einer Kaschierung vor der Weiterverarbeitung, die Még-
lichkeit den Ricken soweit zu versteifen und dabei zu verdichten, daB ein direktes Hinterspritzen z.B. mit
Formschaumen maglich ist, ohne daB ein Durchschlagen des Schaums auf die Polseite erfolgt. Besonders vorteilhaft
ist es, daB die Polware, selbst dann wenn ihr Riicken gewebt ist, eine sehr gute dreidimensionale Verformbarkeit auf-
weist, die sich aus der Verwendung des beschriebenen Multifilament-Hybridgarns bei der Herstellung des Rlckens
ergibt.

Die folgenden Ausfuhrungsbeispiele veranschaulichen die Herstellung des erfindungsgeméBen Multifilament-
Hybridgarns und dessen Einsatz bei der Herstellung von erfindungsgeméBen unstrukturierten und strukturierten
(Strukturpllsch) Polwaren.

Beispiel 1
Herstellung des fur den Ricken eingesetzten Grundgarns:

Ein Hybridgarn wird hergestellt durch dubeln eines Garns 110 dtex f 32, spinngefarbt, texturiert, aus unmodifizier-
tem Polyethylenterephthalat (Rohstoff-Schmelzpunkt 265°C) (BTREVIRA Type 536) mit einem Garn 140 dtex f 24 aus
isophthalsauremodifiziertem Polyethylenterephthalat (Rohstoff-Schmelzpunkt 110 bis 120°C) und gemeinsames Ver-
wirbeln in einer mit einem Luftdruck von 2 bar betriebenen Verwirbelungsdlse, wobei das tiefer schmelzende Garn im
wesentlichen glatt bleibt.

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 geméaB 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 (blich geschnitten zu einer Strickware mit 172 cm Breite und einem Fla-
chengewicht von 380 g/m?. 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 Fldchengewicht von 330g/m2.
Durch den Einsatz des Multifilament-Hybridgarns ist das sonst Gbliche Kantenschneiden und -leimen nicht erforderlich,
da die Ware einwandirei flach liegt.

Beispiel 3

Auf 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 Einlaufverhalinis
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: Héherschmelzende Type:
Multifilamentgarn ditex 220 f 40 aus Polyethylenterephalat, Schmelzpunkt 265°C; Niedrigerschmelzende Type: Mulifi-
lamentgarn dtex 140 f 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 (blich geschnitten zu einer Strickware mit 182 cm Breite und einem Fla-
chengewicht von 489 g/m?. Die Rohware wird auf einem Spannrahmen bei max. 120°C gedamptt, 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 170 cm und ein Flachengewicht von 446g/m?. Der Scherverlust betragt
10,4%.

Beispiel 4

Auf 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 fir den Henkelanteil ein schraglaufendes Jacquardmuster ein-
gestellt wird.
Als Grundgarn wird ein analog Beschreibung im Beispiel 1 erhaltenes (Ausgangsgarne sind: Héherschmelzende Type:
Multifilamentgarn dtex 220 f 40 aus Polyethylenterephalat, Schmelzpunkt 265°C; Niedrigerschmelzende Type: Multifi-
lamentgarn dtex 140 f 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.
AnschlieBend wird die Ware geschoren (2 Passagen), gewaschen (Breitwasche 50°C), bei 150°C auf Rahmen getrock-
net und fixiert und fertiggestellt.

Die Fertigware hat ein Flachengewicht von 435g/m?. Der Scherverlust betragt 13,3%.

Beispiel 5

Auf 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.

Als Grundgarn wird ein analog Beschreibung im Beispiel 1 erhaltenes (Ausgangsgarne sind: Héherschmelzende Type:
Multifilamentgarn dtex 220 f 40 aus Polyethylenterephalat, Schmelzpunkt 265°C; Niedrigerschmelzende Type: Multifi-
lamentgarn dtex 140 f 24 aus isophthalsauremodifiziertem Polyethylenterephthalat, Schmelzpunkt 110°C) Multifila-
ment-Hybridgarn, als Henkelgarn ein Polyestergarn ® TREVIRA Jet-Tex vom Titer 365 f 128 eingesetzt.

Der so erhaltene Strickschlauch wird wie Gblich geschnitten zu einer Strickware mit 180 cm Breite und einem Flachen-
gewicht von 518 g/m?. Die Rohware wird auf 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 auf
Rahmen getrocknet und fixiert und fertiggestellt.

Die Fertigware hat eine Warenbreite von 170 cm und ein Flachengewicht von 506g/m2. Der Scherverlust betrdgt
11,4%.
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Patentanspriiche

10.

11.

12.

13.

14.

15.

Polware aus einem textilen Ruicken aus Maschenware oder Gewebe und darin eingebundenen henkelbildenden
Polgarnen, dessen textiler Riicken aus einem Multiflament-Hybridgarn aus mindestens 2 Sorten A und B von Fila-
menten und ggf. Begleitfilamenten C besteht, dadurch gekennzeichnet, daB

die Filamente A

texturiert sind und einen Schmelzpunkt tber 180°C haben,

die Filamente B

einen Schmelzpunkt unter 220°C haben,

der Schmelzpunkt der Filamente B mindestens 20°C unter dem Schmelzpunkt der Filamente A liegt, und

das Gewichtsverhalinis der Filamente A:B im Bereich von 20:80 bis 80:20 liegt und das Multiflament-Hybridgarn
noch bis zu 40 Gew.-% Begleitfilamente C enthalt.

Polware geméas Anspruch 1, dadurch gekennzeichnet, daB sie dreidimensional verformbar ist.

Polware geméB mindestens einem der Anspriiche 1 und 2, dadurch gekennzeichnet, daB die hdher schmelzenden
texturierten Filamente A des Multifilament-Hybridgarns eine Einkrauselung von 3 bis 50 %, vorzugsweise von 8 bis
30 % aufweisen.

Polware gemaB mindestens einem der Anspriiche 1 bis 3, dadurch gekennzeichnet, daB ihr Ricken durch eine
Warmebehandlung verfestigt werden kann.

Polware gemaB mindestens einem der Anspriiche 1 bis 4, dadurch gekennzeichnet, dafB die Filamente A des Mul-
tifilament-Hybridgarns einen Schmelzpunkt von 220 bis 300°C, vorzugsweise von 240-280°C haben.

Polware geméaB mindestens einem der Anspriiche 1 bis 5, dadurch gekennzeichnet, daB die Filamente B des Mul-
tifilament-Hybridgarns einen Schmelzpunkt von 110 bis 220°C, vorzugsweise von 150 bis 200°C haben.

Polware geméa mindestens einem der Anspriiche 1 bis 6, dadurch gekennzeichnet, da zwischen den Filamente
A und B des Multifilament-Hybridgarns und ggf. C FadenschluB besteht.

Polware geméaB mindestens einem der Anspriche 1 bis 7, dadurch gekennzeichnet, daB das Multifilament-Hybrid-
garn keine Begleitfilamente C aufweist.

Polware gemaRB mindestens einem der Anspriche 1 bis 8, dadurch gekennzeichnet, daB das Multifilament-Hybrid-
garn einen Gesamttiter von 80 bis 500 dtex, vorzugsweise 100 bis 400 dtex, inshesondere 160 bis 320 dtex, hat,
und die héher 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.

Polware gemaB mindestens einem der Ansprtiche 1 bis 9, dadurch gekennzeichnet, daB die hherschmelzenden
texturierten Filamente A des Multifilament-Hybridgarns geférbt sind.

Polware gemagB mindestens einem der Ansprliche 1 bis 10, dadurch gekennzeichnet, daf ihr Flachengewicht 100
bis 1000 g/m2, vorzugsweise 200 bis 500 g/m2 betragt.

Polware gemaB mindestens einem der Anspriiche 1 bis 11, dadurch gekennzeichnet, daB das Gewichtsverhéltnis
von textilem Ricken zu Polgarn in der Rohware im Bereich von 20:80 bis 40:60 liegt.

Polware gemaB mindestens einem der Anspriiche 1 bis 12, dadurch gekennzeichnet, daB der Gesamttiter des Pol-
garns 50 bis 800 dtex, vorzugsweise 100 bis 400 dtex betragt.

Polware geméaB mindestens einem der Anspriiche 1 bis 13, dadurch gekennzeichnet, daB der Einzelfilament-Titer
des Polgarns 0,5 bis 10 dtex, vorzugsweise 0,7 bis 6 dtex, betragt.

Polware gemaB mindestens einem der Anspriiche 1 bis 14, dadurch gekennzeichnet, da3 Riickengarne und Pol-
garn aus der gleichen Polymerklasse, vorzugsweise aus Polyestern, bestehen.
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Polware geméB mindestens einem der Anspriiche 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 iber dem Schmelzpunkt der Filamente B des Multifilament-Hybridgarns liegt.

Polware gemaB mindestens einem der Anspriche 1 bis 16, dadurch gekennzeichnet, daB der Pol aus geschnitte-
nen Polgarn-Enden besteht.

Polware gemaB mindestens einem der Anspriche 1 bis 17, dadurch gekennzeichnet, daB mindestens 30 %, vor-
zugsweise 60 bis 100 % der Maschen bzw der Kett-und/oder SchuBfaden Polgarne einbinden.

Polware gemaB mindestens einem der Anspriiche 1 bis 18, dadurch gekennzeichnet, daB sie einen gestrickten
Rucken und Strukturdekor aufweist und daB sie als Henkelgarne Filamentgarne aufweist, die, bezogen auf eine
Maschinenteilung von 18 oder 20 Nadeln pro inch, einen Gesamttiter von 300 - 400 dtex haben, dessen Grund-
garn, bezogen auf eine Maschinenteilung von 18 oder 20 Nadeln pro inch einen Gesamttiter von 300 bis 370 dtex
hat, wobsei die Einzeltiter der Filamente groBer als 1,5 dtex sind, dessen Flachengewicht etwa 350 bis 550 g/m?
betragt, und dessen Grundmaschen in Strukturzonen kein Henkelgarn enthalten.

Polware gemafR mindestens einem der Anspriiche 1 bis 19, dadurch gekennzeichnet, daB Garne aus Profilfilamen-
ten mit ovalem, hanteliérmigem oder bandchentérmigem Querschnitt, der auch noch eine oder mehrere Einschnii-
rungen aufweisen kann, oder Dreikant-, Dreilapp (trilobal)- und besonders Achtlapp (oktolobal)- Profile eingesetzt
werden.

Polware gemaB mindestens einem der Anspriiche 1 bis 20, dadurch gekennzeichnet, daf3 der Henkelanteil bei
etwa 40 bis 73 Prozent liegt.

Polware geméaB mindestens einem der Anspriiche 15 bis 21, dadurch gekennzeichnet, daB der Polyester zu min-
destens 70 Mol .-%, bezogen auf die Gesamtheit aller Polyesterbaugruppen, aus Baugruppen, die sich von aroma-
tischen Dicarbonsduren und von aliphatischen Diolen ableiten, und zu maximal 30 Mol%, bezogen auf die
Gesamtheit aller Polyesterbaugruppen, aus Dicarbonsdure-Baugruppen, die von den aromatischen Dicarbon-
sdure-Baugruppen, die den tberwiegenden Teil der Dicarbons&ure-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 cyclischen oder acyclischen aliphatischen Dicarbonséuren mit
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 mit 3 bis 10, vorzugsweise 3 bis 6, C-Atomen, oder von cyclischen Diolen,
oder von Ethergruppen enthaltenden Diolen, oder, sofern in geringer Menge vorhanden, von Polyglycol mit einem
Molgewicht von ca. 500 - 2000 ableiten, besteht.

Polware gemé&R mindestens einem der Ansprliche 1 bis 22, dadurch gekennzeichnet, daB der Polyester Baugrup-
pen der Formel VI enthalt,

0 9 o

—0-P—R-C—

1

worin R Alkylen oder Polymethylen mit 2 bis 6 C-Atomen oder Phenyl, vorzugsweise Ethylen, und R! Alkyl mit 1 bis
6 C-Atomen, Aryl oder Aralkyl, vorzugsweise Methyl, bedeutet, einkondensiert enthalten.

Polware gemaR mindestens einem der Anspriiche 1 bis 23, dadurch gekennzeichnet, daB der Rlicken durch
zumindest partielle Matrixbildung der Filamente B des Multifilament-Hybridgarn des Riickens verfestigt ist.

Polware geméaB mindestens einem der Anspriche 1 bis 24, dadurch gekennzeichnet, daB die Festigkeit der Ein-
bindung des Polgarns in den Ricken héher ist als dessen Hochstzugkraft.

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 tber 180°C haben,

die Filamente B

glatt sind und einen Schmelzpunkt unter 220°C haben,

der Schmelzpunkt der Filamente B mindestens 20°C unter dem Schmelzpunkt der Filamente A liegt, und

das Gewichtsverhalinis der Filamente A:B im Bereich von 20:80 bis 80:20 liegt und das Multifilament-Hybridgarn
noch bis zu 40 Gew.-% Begleitfilamente C enthilt.

Multifilament-Hybridgarn geméB Anspruch 26, dadurch gekennzeichnet, daB3 die héherschmelzenden texturierten
Filamente A eine Einkrduselung von 3 bis 50 %, vorzugsweise von 8 bis 30 %, insbesondere von 10 bis 22 % auf-
weisen.

Multifilament-Hybridgarn gemas mindestens einem der Anspriiche 26 und 27, dadurch gekennzeichnet, daB die
Filamente A einen Schmelzpunkt von 220 bis 300°C, vorzugsweise von 240-280°C haben.

Multifilament-Hybridgarn gemaB mindestens einem der Anspriiche 26 bis 28, dadurch gekennzeichnet, daB die
Filamente B einen Schmelzpunkt von 110 bis 220°C, vorzugsweise von 150 bis 200°C haben.

Multifilament-Hybridgarn geméaB mindestens einem der Anspriiche 26 bis 29, dadurch gekennzeichnet, daB zwi-
schen den Filamente A und B und ggf. C FadenschluB besteht.

Multifilament-Hybridgarn gemaf mindestens einem der Anspriiche 26 bis 30, dadurch gekennzeichnet, daf das
Multifilament-Hybridgarn keine Begleitfilamente C enthalt.

Verfahren zur Herstellung einer Polware aus einem textilen Riicken 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, -
gewirke oder gestricke gebildet werden, dadurch gekennzeichnet, da

das dem Webstuhl, der Wirk- oder der Strickmaschine zur Bildung der textilen Rlckenflachen der Polware zuge-
fuhrte 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

texturiert sind und einen Schmelzpunkt tber 180°C, vorzugsweise ber 220°C insbesondere Uber 250°C haben,
die Filamente B

einen Schmelzpunkt unter 220°C, vorzugsweise unter 200°C, insbesondere unter 180°C 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 Gewichtsverhgltnis 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.

Verfahren gemé&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
Filamente B des Multifilament-Hybridgarns erweichen.

Verfahren geman mindestens einem der Anspriiche 32 und 33, dadurch gekennzeichnet, dai3 die Warmebehand-
lung bei 100 bis 200°C ausgefuhrt wird.

Verfahren gemaB mindestens einem der Anspriiche 32 bis 34, dadurch gekennzeichnet, daB die Rohware des her-
gestellten Polgewebes, -gewirkes oder -gestricks auf dem Spannrahmen vorfixiert wird.

Verfahren gemafn mindestens einem der Ansprliche 32 bis 35, dadurch gekennzeichnet, daB der Riicken gestrickt
ist und das Stricken auf Strickmaschinen mit systemweise getrennter Einarbeitung von Grund- und Henkelgarnen
und jacquardmaBiger Nadelauswahl und einer Maschinenteilung von 18, 20 oder 24 Nadeln pro inch ausgeflhrt
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, daf die Einzel-
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titer der Filamente gréBer als 1,5 dtex sind, und daB auf ein Flachengewicht von etwa 350 bis 550 g/m? gestrickt
wird.

Verfahren zur Herstellung eines Multifilament-Hybridgarns durch Vereinigen und Mischen eines hdherschmelzen-
den (A) und eines niedriger schmelzenden (B) Filamentgarns dadurch gekennzeichnet, daB die Garne A und B
einer Verwirbelungsdlise zugefiihrt werden, wobei ein Garn A eingesetzt wird dessen Filamente texturiert sind und
einen Schmelzpunkt tiber 180°C haben,

ein Garn B eingesetzt wird dessen Filamente glatt sind und einen

Schmelzpunkt unter 220°C haben, wobei

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 zugefiihrt werden und noch bis
zu 40 Gew.-% Begleitflamente C zugefuhrt werden.

. Verfahren gemaB Anspruch 37, dadurch gekennzeichnet, daB die FadenschluBoperation in einer Luftdiisenverwir-
belung besteht.

Verfahren gemafR mindestens einem der Anspriiche 37 und 38, dadurch gekennzeichnet, daf keine Begleitfila-
mente G eingesetzt werden.

Verwendung der Polware des Anspruchs 1 zur textilen Innenraumgestaltung
Verwendung gemaB Anspruch 40 zur Herstellung von Sitzbeziigen und Sitzen.

Verwendung gemaB mindestens einem der Anspriche 40 und 41 zur Herstellung von Innenauskleidungen und zur
Innenauskleidung.

. Verwendung geméaB mindestens einem der Ansprliche 40 bis 42 im Fahrzeugbau.
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Ia présente invention concerne des étoffes non tissées
améliorées qui sont renforcées et stabilisées par des liaisons
formées entre les fibres ou filaments ccntigus, la matidre cons-
titvuant les liaisons prcvenant de certains au moins des fila-
ments ou fibres dont se compose 1!étoffe non tissée,

Il a été proposé de réaliser des étoffes non tissées 2
partir dtun mélange de fibres homogénes de deux types dont cel-
les de 1tun dleux {les fibres liables) peuvent &tre rendues
adhésives dans des conditions qui laissent les fibres de 1tautre
type (1es fibres non liables) inchangées. Ainsi, des étoffes
non tissées ont été produites & partir de mélanges de fibres
naturelles, par exemple de laine ou de coton,avec des fibres
synthétiques, par exempledes fibres de poly(s;caprolactame) ou
4 partir de mélanges de deux fibres synthétiques différentes,
par exemple des fibres de poly(hexaméthyline-adipamide) avec

"des fibres de poly(e-caprolactame), Dans les deux cas, les fi-

bres de poly(e~-caprolactame) sont rendues adhdsives & une tempé-
rature dlenviron 210°C qui ntaffecte pas sensiblement les autres
types de fibreg,de sorte gulelles adhérent les unes aux aubtres
et aux autres fibres non liables et forment des liaisons aprés
refroidissement.

Plus récemment, le brevet britannique N° 1 073 182 a pro-
posé de fabriquer un type d!étoffes non tissées lides connues
sous la désignation dtétoffes lides par fusion. Ces étoffes sont
renforcées et stabilisées par des liaisons formées entre les
fibres ou filaments contigus, dont une proportion au moins est
conjuguée ct présénte au moins un composant formasnt une par-
tie de sa surface qui peut &tre rendu collant dans des condi-
tions qui ntaffectent pas sensiblement les autres composants,
clest~a~dire que le composant est potentiellement adhésif,

Ces fibres conjuguées (qui sont les fibres liables) peu-
vent 8tre utilisdes soit seules, soit en mélange avec drautres
fibres non liables qui ne sont pas affectées par le traitement
de liaison. Selon ltune de ses caractéristicues, la présente
invention concerne les étoffes ou structures lides par fusion

comprenant un mélange de fibres conjuguées et de fibres non
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liables,

. Pour plus de commodité et pour faciliter la compréhension,
on va se référer dans le présent mémoire & des fibres 2 déux
composants (en ce qui concerne les étoffes lides par fusion),
Toutefois, il est bien entendu gue les fibres hétérogenes et
les fibres conjuguées contenant plus de deux composants ne sont
pas exclues du cadre de ltinvention. ,

Dans le contexte du présent mémoire, le mot "fibre" doit
&tre considéré comme englobant les filaments continus aussi
bien que les fibres discontinues. -

Tes propriétés physiques des étoffes non tissées lides
dépendent dans une certaine mesure du nombre des liaisons'entre
les filaments et par suite de 1la proportion des fibres liables
dans le mélange. Pour certaines applications nécessitant une
propriété physique spéeifique minimale, par exemple une grahde
résistance 3 la déchirure, les propriétés de 1'étoffe telle
que la résistance & 1labrasion de la surface et 1llaspect peu—
vent &tre inapproprides, étant domné gue la proportion des fi-
bres liables donnant cette propriété spécifique peut &tre trop
faible pour fixer et lier efficacement toutes les fibres de la
surface & la masse principale de 1l!'étoffe,

En conséquence, la présente invention concerne une étoffe
non tissde obtenue & partir dtun mélange de fibres liables et
non liables et comprenant un corps principal et des couches su-
verficielles de part et dlautre de ce dernier, une couche super-
ficielle au moins contenant une plus forte proportion de fibres
liables que le corps pfincipaloi

Dtune manidre surprenante, les propriétés physiques ne
sont tout au plus que légtrement affectées pér ces surfaces ri-
ches en fibres liables,et la résistance & ltsbrasion et ltaspect
sont trés améliorss.

Ta présente invention stapplique & tout type dtétoffes ou
structures non tissées lides, que ce solt par fusion ou dtune
autre maniere, comprenant des étoffes fabriquéesré'partir de
fibres discontinues, de filaments continue, des-étoffes aiguille-

tées et tuftées, des étoffes & couches multiples et des étoffes

Skechers EX1013-p.616
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piquées,

Ies produits de ltinvention peuvent &tre réalisés par un
certain nombre de procédds dont la nature dépend du type de
fibres et de la nature du produit que lton désire obtenir. Par
exemple, un prodult se composant de fibres discontinues peut
8tre réalisé en produisant une premidre bande présentant un
mélange contenant une forte proportion de fibres liables et une
seconde bande comprenant une plus faible proportion de fibres
liables que la premidre bande et en stratifiant les premidre
et seconde bandes. Les bandes peuvent &tre produites par ntim-
porte quel procédd classique, par exemple par traitement sur la
machine Garnett,par introduction des nappes en travers de la
carde ou par dépbt & 1ltair des fibres,

Des bandes & filaments continus peuvent &tre prépardes
dlune fagon classique en utilisant plusieurs dispositifs pour
déposer les filaments sur une surface collectrice, les disposi-
tifs déposant les filaments formant une surface recevant une
plus forte proportion de fibres liables que les autres disposi-
tifs de dépbte

Des bandes & fibres discontinues peuvent &tre également
réalisées en posant en travers une seule nappe non tissde dans
laquelle une forte proportion des fibres liables sont concen-
trées vers les bords de la nappe.. Lorsque cette nappe est posée
en travers, les surfaces de la bande non tissée résultante sont
riches en fibres liables,

La proportion des fibres liagbles des couches superficiel-
les du produit dépend dans une large mesure de 1!'équilibre entre
des facteurs économiques et la nécessité dtobtenir une surface
ayant une grande résistance &4 1'abrasion et un bon aspect.

I1 est préférable que la proportion des fibres lisbles
de la couche superficielle soit d!au moins 20 % supérieure &
la proportion des fibres liables du corps principal, Le corps
principal doit contenir au moins 5 % et de préférence 25 % de
fibres liables (voir brevet britannique N° 1 073 182 précité).

Les exemples sulvants sont donnés & titre illustratif,

mais non limitatif de 1'invention.
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Exemple 1 .

On falt fondre un polypropyléne ayant un indice dtécoule-~
ment & 1t'état fondu de 6, lorsquton le détermine suivant la
néthode ASTM - D1238 & 190°C sous une charge de 2,14 kg, et un
copolyamide 6,6/6 (75:25 poids/poids), la viscosité relative
dtune solution & 8,4 % dans 1'acide formique & 90 % étant de 40,
dans une extrudeuse & vis dtun diamétre de 7,5 cm et un appa-
reil & vis classique de fusion du "Nylon" sous pression, respec-
tivement. Les polyméres fondus sont introduits dans chacun des
huit gnsembles de filtres dans les proportions de 75 parties de
polypropyléne et de 25 parties de copolyamide en poids. Le dé-
bit total des polymdres de chague ensemble de filtpes est de
118 g/minute., Six des huit ensembles produisent chacun 40 fila-
ments homogénes de polypropyléne et 42 filaments & deux compo-
sants, & savolr une &me de polypropyléne et une gaine de copoly-
amide 6,6/6 (75:25) & un rapport volumique de 1!'dme & la gaine
de 60:40, Chacun des deux autres ensembles de filtres produit - -
80 filaments & deux composants, & savoir une &dme de polypropy-
léne et une gaine de copolyamide 6.6/6 & un rapport volumique
de 1'4me & la gaine de 80:20, Tous les trous de la filidre sont
de méme dimension. Les filaments extrudés de chaque ensemble de
filtres sont refroidis & 1ltair et étirés & un rapport de 2,67,
la surface des rouleauxrd'étirage étant moletée, Les 8 faisceaux
de filaments sont chargés électrostatiquement et ont fait passer
chagque faisceau immédiatement dans un pistolet de pulvérisation
qﬁi est animé continuellement d'un mouvement alternatif au—
dessus dtune courroie mobile constituéé par une toile de fils
dlacier inoxydable, Les deux ensembles de- filtres ne produisant
que des filaments & deux composants alimentent les deux derniers
des huit pistolets de pulvérisation, A la sortie du pistolet,
les filaments se séparent, Ia vitesse de déplacement des pisto-
lets est de 1,38 m/seconde. . o

Ls largeur de la bande est de 4,3 m et elle pése T0 g/m2
On traite la bande par la vapeur & la pression atmosphérique
pour favoriser sa séparation du transporteur et on la lie en-

-

suite en la faisant passer dans une chambre & vapeur dtune lon-
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gueur de 0;3 m pendant qulelle est intercalés entre deux cour-
roies transporteuses en tissu. La chambre & vapeur comporte 3
1tentrée et & la sortie des é1éments étanches & la vapeur cons-
titués par des sacs & air gonflables, comme décrit dans le
brevet britannique N° 1 001 508,qui ont pour effet de comprimer
la bande. Une pression dlair de 3,30 kg/cm2 est maintenue dans
les éléments d'étanchéité et la vapeur dleau saturée est main-
tenue & une pression de 1,54 kg/cm2 dans la chambre, ces condi-
tions ayant pour effet de ramollir les gaines de copolyamide
des filaments & deux composants de 1!'étoffe et de former des
liaisons entre lesdits filaments contigus.Finalement, on enrou-
le le produit,

La bande présente des résistances & la déchirure de 25 kg
& la fois dans le sens machine et dans le sens transversal,

On recouvre le c8té de la bande présentant la plus Ffaible
proportion des filaments & deux composants avec une solution
visqueuse d'un caoutchouc naturel non vulcanisé qulon étale
régulitrement sur la bande & l'aide dtune racletie, Le caoutchouc
est ultérieurement vulcanisé.

Le produit constitue une assise élastique de tapis et est
caractérisé par une bonne stabilité dimensionneile et une bonne
résistance &4 la déchirure, grice & la bande non tissée lide.
Lorsquton pose le produit en plagant la bande au-~dessus, la sur-
face supérieure présente une grande résistance & 1llabrasion.

A titre de comparaison, on a préparé une assise de tapis
analogue renforcée par une bande liée par fusicn ayant les mémes
proportions des filaments & deux composants que la bande déerite
ci~dessus, mais sans présenter de couche superficielle riche '
en de tels filaments, Cette assise présente une bonne stabilité
dimensionnelle et une bonne résistance & la déchirure, mais la
surface supérieure est rapidement usée par abrasion, les fila-
ments se détachant du corps principal.

Une troisitme assise, renforcée par une matilre lide par
fusion se composant entierement de filaments 4 deux composants,
préseﬁte une bonne stabilité dimensionnelle et une bonne résis-—
tance & ltabrasion, mais une trés faible résistance & la déchi-
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rure,.

Bxemplas 2

—————l T

LY

On prépare une bonne cardde en travers pesant 68 g/m2 2
partir dtun mélange de fibres discontinues comprenant 40 % de
fibres de "Nylon 66 de 6 deniers dtune longueur de 63,5 mm et
60 % de Tibres hétérogines 3 fme el gatne de 6 deniers dl'une
longueur de 63,5 mm, 1l'ame étant en "Nylon 66™ et la gaine en
"Nylon 6" en proportions dgales, et on ltaiguillette légérement
pour former une structure cohérente,

On prépare également une seconde bande cardde en travers
pesanf 136 g/m2 a4 partir dtun mélange de fibres comprenant 70 %
de fibres de "Nylon 66" de 3 deniers d'une longueur de 50 mm et
30 % de fibres hétdrogénes de 3 deniers dtune longueur de 50 mm,
les composants et leur disposition étant identiques & ceux du
premier mélange, On aiguillette aussi légérement cette bande
pour former une structure cohérente,

On dépose la seconde bande sur un transporteur mobile et
on dépose la premifre bande sur la surface supérieure de la se-
conde. On fait passer tout d fabord la bande combinée sur un mé-
tier & aiguilles dans lequel elle est counsolidée (stratifiée)
en utilisant des aiguilles minces (36,norme britannique. ), puis
on la lie dans une étuve & vapeur dleau et & air chaud. Dans
cette étuve, la bande est exposée & une température de 225°C
dans une atmosvhere comprenant 20 % dlair et 80 % de vapeur
dteau pendant 20 secondes,

Apres le passage dans 1tétuve de liaison, la bande est
refroidie & la température ambiante et est bobinée. Le produit
présente une surface lisse résistant & 1tabrasion, son autre
surface étant relativement molle, La matidre est considérée
comme étant appropride pour réaliser des tiges de pantoufles.
Exemple 5

On prépare 1tétoffe & double bande de ltexemple 2, mais en
interposant entre les premiére et seconde bandes une toile de
fibres discontinues de "Nylon 66" f£ilé, & 7,2 brins par cm & la

fois dang le sens de la chafne et de 1la trame, On lie la struc-

bure comme dans ltexemple 2. Le produit est analogue & celui de
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ltexenmple 2, mais présente une plus grande stabilité dimension-—
nelle,

Exemple 4

On prépare une bande lide comme dans 1'cxemple 2, mais,
immédiatement & sa sortie de 1ltétuve de liaison, on la fait
passer dans une presse de calandrage non traitée, dont un rou-—
leau présente une configuration de gaufrage sur sa surface, Ia
bande est ainsi comprimée sous forme dlune configuration corres-
pondant & celle du rouleau.

Il va de soi que de nombreuses modifications peuvent &tre
apportées 4 1'étoffe déerite sans sortir du cadre de ltinven-

tione
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REVENDICATTIONS

8

1+ Etoffe non tissée produlte & partir dtur mélange de

fibres liables et non liagbles et comprenant un corps principal
et des couches superficielles de part et dtautre de ce dernier,
é¢toffe caractérisde en ce gutune couche superficielle au moins
contient une plus forte propdrtion de fibres liables que le
corps principal.

2. BEtoffe selon la revendication 1, caractérisée en ce
que 1les couches superficielles contenant la plus forte propor-~
tion des fibres limbles constituent au total jusquti 50 % en
poids ae 1tétoffe non lide. 7

3. Btoffe selon la revendication 1 ou 2, caractérisée en ce
gue la proportion des fibres liables de la couche superficielle
présente une proportion de fibres liables d'au moins 20 % supé-
rieure & celle du corps principale o

4; Etoffe selon ltune guelconque deg revendications 1 &

" 3, caractérisée en ce que les fibres liables sont des fibres

conjuguées comportant un composant potentiellement adhésif qui

constitue au moins une partie de leur surface,

Skechers EX1013-p.622
Skechers v Nike



1603487

10

15

20

25

30

35

45

PATENT SPECIFICATION

(21) Application No. 24228/78

891833
891835 °
(33) United States of America (US)

(44) Complete Specification published 25 Nov. 1981

(22) Filed 30 May 1978
(31) Convention Application Nos. 819834 (32) Filed30March 1978in

an

a9

(51) INT. CL.? B32B 5/18 5/22 27/12 27/40

(52) Index at acceptance
B5N 0518 0522 2712 2740

(54) LEATHER LIKE MATERIALS

an We, INMONT CORPORATION, a
Corporation organised under the laws of the
State of Delaware, United States of America,
of 1133 Avenue of the Americas, New York,
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
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
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
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
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-
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,
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
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
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-
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
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
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
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-
nique, 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-
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
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
fibrous layer. For conventional men’s dress
shoes, particularly of the currently popular
softer type, a fibrous layer having consider-
ably greater stretchability may be used (e.g.
to produce a structure having an clongation
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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
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;
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
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
elastomeric polymer the said microporous
elastomeric polyurethane having a higher
melting point than the fusible polymer of the
macro-apertured web such as to remainin a
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;

(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-
heated fibrous web and transferring heat
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
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
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
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
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

(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
apertures which are more than 10 mins

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

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
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
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
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-
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
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
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 rofating roll, travels
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-
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
in contact with the said hot surface.

The said microporous sheet may be about
10 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
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 0.8:1to0 1.2.:1

A grain pattern is preferably imparted to
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
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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
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
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
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 of less
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-
compressed is preferably at least about 1/2
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-
nal thickness in the said process.

The said microporous polyurethane pref-
erably has a melting-sticking temperature of
at least about 130°C, e.g. about 155—185°C.

In another form of the invention a surface
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
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
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
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
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.

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,
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
18 such as to compact the said web to raise its
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
with thesaid microporous outer surface, which
isheat fusible to the said outer surface, thesaid
fusible surface of the said skin preferably being
of elastomeric polyurethane having a lower
melting pointthanthe polyurethaneofthesaid 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
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 microporouspolyurethaneincontact 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).
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The face of the said skin which is in
contact with the said embossing surface
preferably carries a release agent.

In the said embossing step (b) the said
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
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
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
elastomer in the said assemblage preferably
is about 0.8:1 to 1.2:1 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
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.

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
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,
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-
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
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.

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,
the colour of the said microporous zone
being visible through the said skin. The said

“microporous zone may be coloured brown or
“black, and the said skin may be less than 20

wiils‘thick. The microporous zone may be of
pigmented elastomeric polyurethane and the

said skin may comprise 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
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 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
sheet into the said microporous sheet.

The said needle punched fibres may ex-
tend through the said microporous sheet onto
the opposite face thercof, 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
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 2532 are photomicrographs taken
with a light microscope. The scale for each
photomicrograph is given in the drawings.

Figures 1 and 2 shows the microporous
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,

Figures 7 and 8 show a pattern of projec-
tions on the microporous material, Figure 7
being a cross-section.

Figure 9 is a cross-section showing the
bond between fibers and the microporous 115
material, formed in Example 2,

Figure 10 shows, schematically, an em-
bossing arrangement,

Figures 11 and 11A 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,

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
herein,

Figures 20 to 20C and 21 to 21C are cross-
sections of products of Example 7 and
Figures 22—23A are views of the top sur-
faces of those products,

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 27A are cross-
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 needie-punched
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
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.

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
slip of the block. The measurements with
microporous materials (particularly those
which have a very open surface structure as
shown in Figure 1 and thus have very little
material directly in contact with the hot
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
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
insulating layers) on a round piece of the
material (about 18 mm in diameter, so that
the pressure is about 45 g/cm?) resting on the
hot glass. The insulation may be provided by
placing several layers of the microporous
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
slip which in turn rests on the top of those

layers of microporous 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
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 :

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
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.
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
(salt:polyurethane ratio about 3:1) 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
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
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
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
structure. The woven scrim is made of
polyester yarns 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 yarn
diameter) weighing about 1.6 0z/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
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-
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 iltus-
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trated in Figure 4; it will be seen that it hasa
lace-like random-patterned fibrous appear-
ance. It is produced by a process of melt-
extruding, in tubular form, the polyurethane
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
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-
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
1/2 inch diameter steel idler roll 11 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
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
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
slotted expander idler roll 19 (which func-
tions to avoid creasing or wrinkling), then
over an idler roll 21 and the 4 1/2 inch
diameter idler roll 17 and then onto the
fibrous fabric FF which is supported on the
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 roli
11 which has a surface speed of about 2.3 feet
per minute; it is in contact with the hot roll
for about 1/2 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
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 (170—177°C). The pressure at the
nip is of the order of about 30 to 40 pounds per
lineal inch (about 5to 7kg/cm)andissuchthat
the effective width of the nip (owingto yielding
of the rubber of backup roll 12) is about 3/4
inch (about 2 cm). The tension (exerted by the
pullingeffect of the backuproll)issuch thatthe
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).
The melting-sticking point of the macro-

apertured web is less 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
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 75
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,
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
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-
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 pressuze in the nip (i.e.
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
(about 0.13 mm), such as about 3.5—4 mils
and has a unit weight of over 0.5 oz/yd? (17
g/m?) and less than 0.8 oz/yd2 (27 g/m?) such
as about 0.55 to 0.65 oz/yd? (about 18 to 22
g/m?). This provides sufficient material, in
sufficient local concentration, to effect strong
embedment of the fibers. The web has
substantially no apertures which are more
than 10 mm across (preferably substantially
none are above 7 mm across) in any direc-
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
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
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 10%) does cause
some significant anisotropy, which is unde-
sirable for many purposes. Tension control
may be effected by various techniques as by
control of let-off brakes acting on the supply
roll for the web W.

EXAMPLE 2

In this Example the apparatus of Figure 6
is employed. The materials used are the same
as in Example 1, except as noted. The fabric
F passes from its supply roll around one or
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
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
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
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
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.

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
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
may be independenily 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
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;
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,
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. Itis a
30 mil (3/4 mm) thick sheet made by 105
mechanically splitting (in half) 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
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
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
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-
tions of the previously mentioned small
spaced projections. Nevertheless it is a very
strong bond.
EXAMPLE 3

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 roil 58, to the nip
between a heated embossing idler roll 59 and
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-
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);
roll 59 is internally heated with steam (at
about 345°F). The backup roll 61 is driven at
a surface speed about 1% higher than that of
the rolls 56, 57 so that the material is pulled
and therefore pressed closely to the surface of
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
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
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-
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
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 fora
short distance. The microporous surface be-
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
given a colour coating (i.e. two white pig-

mented coatings of elastomeric 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
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
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-
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 polyurcthane being on the
concave side (particularly when the micropo-
rous polyurethane web M has been pulled
more than desired during the laminating 105
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 20°C); 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

Impranil 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 EXAMPLE 4
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 (.2 mil (less
than 5 microns). This deposit is transpar-
ent; thus when the coated sheet is laid onto
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-
all mottled effect as a light non-uniform
spray. Figures 15A 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

/0/ pattern of the tiny coating-carrying “cells” of

3

w

40

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 are found to be tighily
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
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 roli 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 § 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”,
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
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
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, “Impranil PP—922
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-
de/toluene/isopropyl alcohol 1/2/1.5 ratio);
this solution is then diluted with a sufficient
amount of a 1/1 toluene/isopropanol blend
to reduce its viscosity to a suitable level (e.g.
to a viscosity of 15 poise) for gravure
printing. The Permuthane U—23—336is 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
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 Impranil D392
comprises a very hard clear polyurethane
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
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
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.

The second coating on the Mylar sheet has
the following composition: “Witco Y 343"
504.3 parts, red-blue pigment concentrate
214.3 parts, 1/1 toluene/isopropanol mixture
281.4 parts. The Witco Y 343 is a 35%
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
10.86% of a mixture of C.A.B. and the

elastomer of Witco 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/m?, The solvent removal after printing
is effected in an oven at about 70°C for about
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.

70

EXAMPLE 5

Example 4 is repeated except that the
Mylar film has a thickness of about 0.4 mil
(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.

80

90
EXAMPLE 6

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

EXAMPLE 7

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.s. a paraffin wax or
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-
fures and roll contact time, are sufficiently
high to effectively activate the adhesive
qualities of the skin and thus bond the skin to
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
may then be embossed with a2 minimum of
reheating.

In the embossing step employed in this
particular Example the laminate carrying the
skin is passed into the nip between the
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
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
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 (just as it leaves the hot roll) under
substantially no tension.

(B) In the second system, shown schemati-
cally in Figure 11A the material is drawn off
under tension and the loop is maintained by
the presence of a guide bar 91.

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 (ata
higher magnification) are similar views of the
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
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
outer layer of the skin tends to break into
plates, especially on flexing in use, (see
Figure 20B and 21A for instance); these are
held firmly by the elastomeric lower layer.

The material made by process A has a
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
B is retained in curved configuration (in the
machine direction as in the loops in Figs. 11
and 11A) without tension in an oven at 150
*C for 10 min. then taken out hot and
allowed to cool under a weight which keeps it
flat. The material is found to have a feel and

appearance like that of 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 micropo-
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
temperature of that surface is such that if the
material remained compressed in the nip for
some time the microporous 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 fora
period of time such that the skin and the
immediately underlying portion of the ex-
panded microporous material are molded to 110
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 1 or 2 to 6 or 10 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-
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
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
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
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 120°C. With a
steel embossing roll having embossing ridges
which project out about 10 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
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
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 Ibs. per lineal inch of nip is
applied across the axes of the rolls to bias
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-
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
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-
sures (with consequent higher compression
of the microporous layer), the transfer of
heat to that interface is much more rapid.

For any particular set of matrials and any
particular piece of equipment the tempera-
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
similar polyurethanes may differ and the

temperature level needed for sharp emboss-
ing may be some 5° or 10°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
embossing conditions. Thus for a material
which embosses best at one temperature level
one may, less desirably, use a lower emboss-
ing temperature (some 10 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-
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-
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
(c.g. Teflon) surface. Another suitable sup-
port is a film of stereoregular polyolefin such 110
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
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
absence of a skin, as in the process of
Example 3. Comparison of Figures 1, 2, 13
and 13A with Figures 12, 12A and 14
indicates that fusion and spreading of the
individual outer edges of thin polyurethane
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
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
of about 5 to 10 or 15 mils, and shallower
“hair cells” which are small depressions
having a depth on the order of about 1/2t0 1
mil, or more. The embossing roll has a
corresponding pattern of vein-forming ridges
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-
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. a2 white skin on a white
microporous layer). Also either or both
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
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
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
is described in Example 3 (and Figure 10)
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
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.

In Figure 19, a supply of a laminate (of

microporous layer and fibrous layer) is let off
from a braked roll 105, passes over tension-
ing rolis 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 roil-

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 111 and the hot roll 109, then.
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
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
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
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) direcily into
contact at the idler rolls 132, 133 with the
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
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-
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.

EXAMPLE 8

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
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-
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 11 internally heated
with hot oil (e.g. at a temperature in the
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
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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
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
is fed onto the heated skin on the embossing
roll so that the microporous surface adheres
to the skin as the whole assemblage passes
around the embossing roll and through the
nip between that roll and the 10 inch
diameter driven rubber-surfaced backup roll
12, after which the material is drawn off as in
Example 1. At a driven roll speed of about 3
feet per minute there is a good grain pattern
but the microporous structure is drastically
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
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
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
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
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
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
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
(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
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
the relaxation previously described. Appar-

enily 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 arcis 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 11. 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 1, 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
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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
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
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
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-
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
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
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
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
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-
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
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
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
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
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.

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.z. 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-
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
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 i3 very appreciably lower, in which
there is substantially no binder and in which
the scrim may be omitted, or situated as
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
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
or even below about 0.1) with attendant
significant cost savings.

EXAMPLES 94 to 9D
Example 94

A loose fluffy staple fiber bait weighing
about 4 ounces per square yard (about 100
g/m?) and having a thickness of (very
roughly) about 2 to 3 mm, as viewed from
a cut edge thereof, is needle punched to a
square-woven open scrim of yarns (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
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
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
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
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
about 4 oz/yd? 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
about 1 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.

The scrim face of the needle-punched
material is laminated to a web of micropo-
rous polyurethane about 20 mils thick having

- 8. specific gravity of about 0.33 and having

the microporous structure shown in Figures 1
and 2, made by mechanically slitting a

thicker sheet as described in Example 1. The
laminating is effected as in Example 1 or 2,
using the macro-apertured web of elastom-
eric polyurethane. The resulting laminate has
excellent strength, softness and tear resis-
tance, despite the relatively small extent of
fiber entanglement (the density of needle
punches, about 300—350 per square inch, is
much less than that employed in the making
of the needle-punched material used in
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-
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
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.

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
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
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 27A are views of thin cross-sections
made by embedding the laminate in a water-
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
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
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
fibrous web (although some of the encapsu-
lated portions are parts of individual fibers of
the scrim threads which extend longitudi-
nally of that web). Thus when one gently
teases individual fibers from the fibrous side
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 laminat-

Skechers

70

75

80

85

90

95

105

110

115

120

125

130

EX1013-p.638
Skechers v Nike



17

1,603,487

17

10

15

20

25

30

35

45

50

55

65

ing.

B. Example 9A is repeated using about 250
to 300 needle punches per square inch and
impregnating the needle-punched structure
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
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
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
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
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
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-
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-
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
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
final product is well above 0.15, 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
an overall laminate thickness within the
range of about 40 to 80 mils (about 1 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
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
the outer surface of the microporous layer, or

that outer surface is directly embossed with-
out a skin (giving a product having a dull,
suede-like appearance). Alternatively, the
outer surface of the microporous layer may
be finished in other ways before or after it is
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.
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-
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
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
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
compressible in the shoe-making process
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(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)
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
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
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
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)
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
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.
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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
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
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 deseribed in Example 9
except that the fibers are punched into and
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 fiap or flaps
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
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
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.

The upper surface is laminated to a
microporous sheet as described in the earlier
examples.

EXAMPLE 11

Example 10 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
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
of the scrim results in a laminate having a
greater stability and a higher modulus at low
elongations.

EXAMPLE 12

Examples 10 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
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
the criss-crossing lines.

In the needle-punching of the microporous
material the “upward” strokes of the needles
may be such that they move to positions
considerably above (e.e. 1/4 inch or more
above) the “upper” surface of the micropo-
rous material, so that there is a considerable
length of fiber, on the upper face; these
lengths tend to form cuils of fibers (Figure
32) unless brushed 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
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 1 (such as
about 0.4 to 0.6) oz/yd2.

The “upper” partly fibrous surface of the
needle-punched microporous material (such
as the materials of Examples 10—12) may be
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-
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
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-
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.

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
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-
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
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-
lymer) and Solprene. Preferred thermoplas-
tic elastomers set to 2 bond which is resistant
1o steam treatment; such treatment may be
used in processing lasted shoe uppers. Their
melting-sticking temperatures are preferably
above 100°C, more preferably above about
110°C. Reactive elastomers which become
cross-linked on heating during the processing
of the laminate may also be used.

The skin material preferably comprises
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,
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
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
melting-sticking temperatures are well below
that of the microporous material and well
below the temperature of the hot embossing
roll. For instance, polyurethanc materials,
such as described in Example 4 above, may
have melting-sticking temperatures of about
130°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-
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
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
a non-tacky liquid film (such as a wax) or a

finely divided material 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;

(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 1 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 1, 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. A process as claimed in Claim 1, 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.

6. A process as claimed in Claim 1, 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
Claims 1 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
continuously removed lengthwise from the
said hot roll.

8. A process as claimed in Claim 7, in
which the said assemblage is maintainedin a
relaxation step under substantial 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 microporous material
thereby causing the said fibrous web lami-
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
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
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-
recily after its removal from the said hot
surface of the said rotating roll, travels
continuously in an arcuate form as set forth
in Claim 8.

I1. A process as claimed in Claim 7, 8, 9
or 10, in which the said hot surface is an
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
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
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
Claims 7 to 13, in which the fibre to

elastomer weight ratio 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
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
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
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
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
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 roH.

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
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.

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 130°C.

21. A process as claimed in any one of
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
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 1 to 22, in which a surface showing a
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
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
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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
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.

25. 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
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 25, in which the fibrous web
supplied before the process commences is a
ligated web and has a specific gravity below
about 0.15 and in which the continuous sheet
of microporous elastomeric polyurethane
supplied before the process commences has a
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-
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
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
fibres comprise polyethylene terephthalate
staple fibres and the said hot surface is
maintained at a temperature of at least about
170°C but below the fusing temperature of
the said heat-settable fibres.

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.

31. A process as claimed in any one of
Claims 1 to 30, for making artificial leather
which includes:

(a) placing a thin preformed skin on the
outer surface of the said microporous poly-
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-
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

(c) continuously removing the said assem-

bltlllge lengthwise from 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
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-.
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-
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
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
the said outer microporous surface, and
thereafter stripping the said film from the
said assemblage prior to the said embossing
step (b).

35. A process as claimed in Claim 34, in
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
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
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
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 polyurecthane is com-
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
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
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
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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
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
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
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
1to 42,

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-
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
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
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-
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. 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-
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
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
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-

pOTous zone. -
49. An artificial leather as claimed in any

one of Claims 45 to 48, in which the
polyurethane of the said microporouszone is
thermoplastic and has a fusing temperature
al;bi;vc that of the polyurethane of the said
skin.

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
clastomer layer. .

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
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.

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
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 substantiaily as
specifically described herein with reference
to the Examples and the accompanying
drawings.

KILBURN & STRODE,
Chartered Patent Agents,
Agents for the Applicants.
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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
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 sfructures and/or patterns
for each location, It is configured with yarn count of
250 per inch or greater and each pattern element is

25em® to 80cm’.

[start of origingl 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 patierns.

2. The uppers material for shoes according to claim | wherein said weave siructure
is Jacquard weave.

3 The uppers material for shoes according to claim 1 or claim 2 wherein the yarn

count of said weave structure is 250 per inch and one pattern is 25cm? to 80em™

BACKGROUND OF THE INVENTION
[0001]
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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,

{60021

{Description of the Related Art] The uppers material used in sport 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, 2nd 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, T), 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 io Solve] As mentioned above, with the conventional shoe
manufacturing methods based on parts, a variety of materials come {0 be assembled into the shoe
for one foot. To do this, there is the difficuliy 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
structure is complicated, effort is required for cutting and stitching together and skill-training is
required. The actual labor cost, domestically, for culting and sewing/stitching work has
increased by 10 to 100% or more. The trend toward & “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 acourately and with

uniform elasticity are involved, for mass production, there were the issues that high-level

Petitioner adidas AG - Exhibit 1008 ~ Page 3

Skechers EX1013-p.661
Skechers v Nike



techniques were required and simplification/reduction of the number of process steps was
difficult.

{0005]

[Means of solving the problem] The present invention solves these problems. Tt develops
material for shoes indispensable to 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 malterials 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 yarn count of the weave structure is 250 per inch or
greater, and one pattern element is 25cm” to 80cm®. 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 clements 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 patierns. 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
design/pattern. On foundation cloth 1, all of the main uppers material 2 for the shoe of one foot

gre woven, and continucus 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 with 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-
dimensionally folded in and stitched {ogether when main uppers material 2 is formed 3-
dimensionally 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 patiern. 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 twe 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 25cm” to 80cm” in size. Because
this yarn count meets the strength demanded of sports shoes, it is in the preferred range, and
making one patiern element about 25¢m” to 80om® in size is desirable, not only in terms of

design, but also 16 maintain flexibility and strength.

[start of original P3]

{0008] For weaving yars, 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 flap shaped cover 4, parts are made in the least number possible.

(000097 Figure 3 shows the main uppers 2 after cutting. Overall they make one sheet of woven
fabric and each pattern element 10 theough 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 vam count and density, and upper
surface 11 is formed of a weave structure with high breathability. Furthermore, by using a
weaving varn materials such as those with nylon fiber blended in and cutting the outline lines by
thermal 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 paris 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 flap 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] In this connection, the shape of main uppers 2 enables various types of computer-
generated designs and patterns to be used, and by designating patterns or other software to
weaving machines, this can be applied both 1o small lot production and to mass production.
{0613}

[Effects of the Invention] The uppers material for shoes according to the present invention,
which is the above configuration, is advantageous in terms of material procurement, enables
simplification of manufacturing processes, and will 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 maiched 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 yarn count, the size setting of each patiern eiemen‘t,‘ 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 stifching 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 {o 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 casy 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 elopgated 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 io
being stitched together; and

Figure 3 is a plane view of another embodiment of uppers material for shoes according to

the present invention in the state where the main uppers have been cut out.

{Explanation of Key Numbers]

i Elongated foundation cloth

2 Main uppers

3 Middie sheet

4 Tongue flap shaped cover

10 through 18 Pattern elements

19 Parts for joining by stitching

21 through 26 Locations inside outlines of main uppers
20 and 40 Outline lines
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HEAT EMBOSSED SHQOES

Background of the Invention

The process of shoe manufacturing is generally very
labor intensive and the most expensive component of the
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
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, mnore
elaborate cutting procedures must be designed to minimize
waste of materials.

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
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
vgplitting" 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
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 requires 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.
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 intc a narrow fold and heat-cementing or stitching
the fold in place to provide a neat appearance to the
edge.

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
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
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. 1In this process the heel, toe and side portions
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.

Petitioner adidas AG -&xhibfh 4pd 0= R 408 é-p.674
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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
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
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
of the material in the embossed regions. One layer of
the multi-layered material is a breathable porous foam
which, when subjected to héat, or other forms of fusing
energy, becomes viscous to a point that an internal
bonding of the foam cell matrix is accomplished.

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
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.

Alsc provided in the present invention is a method
of fastening together portions of a shoe. The method
involves aligning the shoe portions and insgrting a

thermeoplastic 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
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
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.

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. 7

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-
from the first embodiment of the upper.

Figure 9 is a schematic drawing of placement 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.

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
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 182 is a plan view of the one-piece upper
used in the shoe of Figure 17.

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 212 is a plan view of two guarter overlays
of a heat embossed foam/fabric material.

Figure 21B is a cross section of Figure 21a. |

Figure 222 is a plan view of a forefoot stabilizer
of a heat embossed foam/fabric material.
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Figure 232 is a perspective view of a thermoplastic
fastener.

Figure 23B is a side view of an unfolded
thermoplastic fastener.

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
used to fcrm the shoe of Figure 24.

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 28 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
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
sides of the shoe and extending across the top of the
foot, lacing, velcro attachment straps or cother fasteners
may be made with the process of the invention.
Additional decorations or cut outs may alsc be added to
the basic show pattern. i "

As shown in Figures 1 and 2, the upper 10 is
preferably comprised of a plurality of layers 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
the preferred embodiment, the layers are held together by
neoprene cement. The bottom sheet (lining) 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
then closed to press the layers together. Other methods
of layer formation may be used.

In a preferred embodiment, the lavers are held
together by adhesive systems of a thermo-set
{cross-linked) nature. However, adhesives in the
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
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
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 uti}izing polymer backbones
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. 1In particular, two bar knits such as full.
tricots and warp lockknit have shown particularly good
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 thg jersey designation show particularly
good properties due to their dimensional equality in
elasticity. Many other wvariations 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. 1In utilizing woven
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
fabric and yarn width/length. Therefore, in utilizing
woven materials in the process, it is necessary to focus
on yvarn elasticity properties. Methods of incorporating
elasticity in yarns are well known and may include
texturing or using bi-component or bi-constituent yarn or
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
which produce leather products compatible to the spoe”
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 extensicn 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.)
and laminating the resulting veneer to a substrate of
substantial properties. Substrate nomination is
contingent upon final component requirements.

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
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 laver,
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
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
vertical die cutting, automated roller die cutting, -
automated laser method, and template/guide automated
cutting. The die or template may be designed 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
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
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
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
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
will be on the inside of the foot. A strap 34 may extend
over the top of the foot comnnecting the sides 22,30 orr
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_thg
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
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
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
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
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
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
design pattern. This embossing then serves to control
upper component strain by “locking off" outer shell or
substrate fiber length. This techndlogy serves to
provide the shoe designer with unlim}ted centrol 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
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, regquire
stretch properties which are considerably less than those
of the top collaé. 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
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 isg
located in between (Figure 10). Both of the press plates
106,108 contain heating elements 112 and 114. The
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
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
PVC to be used on one of the surfaces. Y

For example, Figures 11 and 12 show partial cross
sections of mold 110 and an upper prior to gnd during the

embossing process. The use of mold alignment pins 120 on
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cne 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
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
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. 1In a preferred method
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
adeguate to accomplish internal cell wall bonding. Such
bonding is a consequence of the heat and pressure which
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
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.

As an alternate method of embossing, ultra-saonic,or
high frequency welding techniques could be used for
embossing materials such as certain plastics 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
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
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. 1In using high
frequency heating with the invention an oscillating
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
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 freguency welding with a welding die also may
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
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
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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 sean
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
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.
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
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 2
and B are 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
because it is inexpensive and simple. The bottom 52 is
preferably made using molded ethyl vinyl acetate (EVA) by
methods known in the art; however cut EVA may 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 reguire "direct-attached" polyurethane or thermal
plastic rubber. Both of these latter techniques require
California lasted shoes.

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
the inner liner Aay 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
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
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 foamn,
the heat and pressure of the heat embossing selectively
causes the inner cell wall matrix to become viscous to a
point that the resulting tack is adeguate 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
embossing serves to firmly seal the three layers ,
together. The shoe components of the present invention
are embossed along the edges and are thus sgaled along
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the edges, removing the need for any edge stitching to
heold the material layers together.

Another function of the heat embossing is to reduce
the thickness of the material in the region of the
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
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
a heat embossed upper 132 and a guarter 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
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.

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
the rivet to melt and bond together forming a secure ,,
permanent connection. This heating is preferably done
with a high frequency electromagnetic field, which is
particularly good for providing uniform heaéing 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
surface of back plate 144. 1In 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
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
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
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 gquarter overlay 134. The lasting
margin 150 is also embossed to seal the edge and to
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
this region 148 prevents the shoe from being abnormalily
wide in the overlapping guarter region of the shoe.

Rivet holes 149 are also shown in both the upper 132 and
the quarter overlay 134.

Petitioner adidas AG - @P&)&HQFQ EB@QG ?g-p.690
Skechers v Nike



WO 90/03744 PCT/US89/04370

10

15

20

25

30

-19-

In Figure 17 is shown a shoe 152 having an upper 153
and a number ¢f 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
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
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
alternatives to the injection molding method include flow
molaing, 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
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
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
153 provides seats for the overlays shown in the
assembled shoe of Figure 17. Since the non-shaded

.
.

portions of Figure 182 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
170 of the upper 153.

Figure 192 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
in a manner to réduce 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. PFigure 19B is a cross section of one of the
guarter overlays 156, 156’ and shows the difference in
thickness in different regions of the TPU material. Much
of the molded pattexrn 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
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
guarter overlays 156, 156, this particular forefoot
stabilizer 158 is made of a TPU material. The forefoot
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
thermoplastic rivet 138. The cross section of Figure, 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
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
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 guarter overlays 180, 180 are
instrumental in keeping the shape of the overlays. 2
cross section of one of the gquarter 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.

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
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
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
the left and right heel portions of an upper. The
fastener 200 is shown folded up in Figure 232 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
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
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
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 1lip
which meshes with a lip on the hole plate 208 to keep it
tightly secured when folded over and pressed into
engagement with the hcle plate 208.

As noted above, the embossing allows for control of
stress, contouring and flexibility of various portions o
the shoe. Figure 24 illustrates a women’s casual shoe
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
illustrated in Pigure 29. 1In 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.l In this design, stretching from the
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
particularly in countries with & 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
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
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

5 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. A shoe as claimed in Claim 1 wherein edges of the
10 upper portion are embossed to seal said edges.
4. 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

15 matrix of the foam becomes viscous, providing

sufficient tack to accomplish a bonding within the

matrix.
5. The shoe component of Claim 1 wherein embossing of
the shoe component provides a predetermined
20 functional design pattern on the shoe component.
6. The shoe component of Claim 1 wherein embossing of

the shoe component contributes to specific strain

performance factors in the shoe component.

7. The shoe component of Claim 1 wherein the embossing
25 of the shoe component contributes to the maintaining
of the proper shape of the shoe component.
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The shoe component of Claim 1 wherein the shoe

component is a one-piece upper.

The shoe component of Claim 1 wherein the shoe
component is an eyestay overlay.

The shoe component of Claim ! wherein the shoe
component is a quarter overlay.

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
together at the edge and reducing the thickness of
the material in the embossed regiomns.

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
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.

The shoe component of Claim 1 wherein the shoe

component is further embossed away from the edges of
the material,

A shoe comprising an upper portion having back
sides, sides and a toe area formed from a single
sheet of material, the material being selectiyelyl
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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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.

A shoe as claimed in Claim 14 wherein said upper
portion comprises a strap formed between sides of
the shoe, the strap having transverse depressions
thereacross.

2 shoe as claimed in Claim 14 wherein said upper

portion has a depressed lasting margin.

A shoe as claimed in Claim 14 wherein upper edges of
back sides and sides of said upper portion are

sealed by depressions.

A shoe as claimed in Claim 14 wherein the sheet of
material comprises a resilient foam layer sandwiched

between inner and outer layers.

A shoe as claimed in Claim 14 wherein the said upper
portion has a depressed lasting margin.

A shoe as claimed in Claim 14 wherein upper edges of
back sides and sides of said upper portion are
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.

2 shoe as claimed in Claim 22 comprising a
depression curved about the toe area to separate
upper and side portions of the toe area.

2 shoe comprising a plurality of heat-embossed,
multi-layered shoe portions fastened together with a
thermoplastic connector, the connector passing
through the material of the connected portions and
being such that once heated it restricts separation
of said materials.

A shoe as claimed in Claim 24 wherein the
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.

The shoe of Claim 24 wherein the shoe portions
comprise the left and right heel portions of a

‘I

one-piece upper.
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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.

A method of making a shoe component, comprising:
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.

The method of Claim 28 wherein said embossing of the

shoe component comprises embossing with heat.

The method of Claim 28 wherein embossing said shoe
component comprises embossing with high fregquency
energy.

The method of Claim 28 wherein said shoe component

comprises a one-piece upper.

The method of Claim 28 wherein said shoe component
comprises a multi-layered material having an outer
layer, a resilient central layer, and an inner
layer.

The method of Claim 32 wherein said resilient
central layer is a porous foam which when heated.
melts to a bonding adhesive.
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The method of Claim 32 wherein said outer layer and
said inner layer are tricot.

The method of Claim 32 wherein said outer layer and
said inner layer are woven cotton.

The method of Claim 32 wherein the outer laver
comprises leather.

The method of Claim 32 wherein said central

resilient layer comprises polyurethane.

A method of fastening together portions of a shoe,
the method comprising:

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.

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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The method of Claim 38 wherein the shoe portions
comprise the left and right heel portions of a
one-piece upper.

The method of Claim 38 wherein the shoe portions
include a tongue.

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.

The method of Claim 38 wherein the shoe portions

include an overlay.
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Under the: Paperwark Reduction Act of 1885, no persons are required to respond 1 a collection of information unless it displays a valid OME controt number,

, POWER OF ATTORNEY BY APPLICANT |

| hereby revoke all previous powers of attorney given in the application identified in the attached transmittal letter,

j { hereby appc:-iﬁt Practitioner(s) associated with the following Customer Number as my/our attorney{s) or agent{s), and to
transact all business in the Uniled States Patent and Trademark Office connected therewith for the appilcat@n referenced

in the atiached transmittal letter (form PTO/AIA/B2A or equivalent):
- 57618

(“ 1 | hereby appoint Practifioner(s) named below as my/our attorney(s) or ageni(s), and fo transact all business in the
“““ United States Patent and Trademark Office connecled therewith for the application referenced in the attached

transmittal letter (form PTO/AIA/B2A or equivalent):

Registration

Registration Name
Number

Name Number

Please recognize or change the 'c'orrespendence address for the appiicaﬁen identified in the attached

transmitial letter to:
EE The address associated with the above-mentioned Customer Number.

OR
WWE The address associated with Customer Number:
s ! | 57618
Firm or
: individual Name
Address
City | State | | Zip}
Country N
Telephone | Email

I'am the Appdisant
D Inventor or Joint inventor
it:]i_egai Representative of a Decsased or Legally incapacitated Inventor
“““[Assignee or Person to Whom the Inventor is Under an Obligation to Assign
IPerson Who Otherwise Shows Sufficient Proprietary Interest {e.g., a petition under 37 CFR 1.46(b)(2) was
Qmmad in the application or is concurranily being filed with this document)
SIGNATURE of Applicant for Patent

Signature ,S.&mQM fcﬁ g m”\ V Date M{}:‘;&’m {M’}f* Q}%’ e
“Name ‘ohﬂ\ﬁaﬁaﬁ;m oo Telephone ‘:‘:\“2}5 ‘» &3‘-‘;; Lf&g‘g‘:‘fs
Title and Company | Secretary, Nike, inc.

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications. Submit muitiple forms for more than one signature, see below *,

inny

Li *Totgtof ____forms are submitted.

This collection of mfﬁrmahon is required by 37 CFR 1.31, 1. 32 and 1.33. The information is requi red 1o obtam or retain a benefit by the pubiic which is to file (and by the
USPTO o process) an application. Confidentiality is gaverned Ty 35 LEGE, 130 and 3 OFRUEY and £4840 Tios cotbartion is eslihaled to ke § miloutes & canplals,
including gatnermg preparing, and submitting the completed spptication fario the USETG Time willvary dap ding upon the gl "‘S& Aavy ARl Sy
the amount of time you require to complete this form and/or suggestions &y m}m:zm s !:g.&z\ien, sivals‘c B aant i m e Vet infanmation Cfieer, WA Patent and
Trademark Office, U.S. Depariment of Commerce, P.O. Boi 145, Alakareing. VA 2235450 DO NOT SRR FEES OR COMPLETED  BORMS YO THIA

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1458, Alexandyia, VA 22 3}3@455}.
if you need assistance in completing the form, call 1-800-PT0O-8198 and select option 2.
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PTOAINGY (0812}

Approved for use through C1/31/2014. OMB 0851.0032

U.8, Patent and Trademark Office; .8, DEPARTMENT OF COMMERCE

Under the Papervwork Reduction Act of 1595, nc persons are reguired o respond io a collection of Infnrmation unizss i displays a valid OME control nurrber,

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

!

Title of
tvention | pethod Of Knitting A Knitted Component With An Integral Knit Tongue

As the below named inventor, | hereby declare that:
This declaration {773 ¥ " P—
is dirscted to: L § The attached application, or
United States application or PCT international application number

February 28, 2013

13/781,551

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| nereby acknowledge that any willful faise statement made in this declaration is punishable under 18 U.S5.C. 1001
by fine or imprisonment of not more than five (5} ysars, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information 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 autharization form PTO-2038 submitted for paviment pummoses) s never reguired M e USPTO
to support a petition or an appiication. If this type of personal information is inciuded in dopuments stbmitteto the USPTH,
petitioners/applicants should consider redacting such personal information from the decuments befors submitting them o the
USPTO. Petilioner/applicant is advised that the record of a patent application is available 1o the public 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 aiso be avallable to the pubiic if the application is
referenced in a published application or an issued patent {(see 37 CFR 1.14). Checks and credit card authorization forms
PT0-2038 submitted for paymeni purposes are not retained in the apphcaton file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

, , | A e
inventor: Adrian M?” 2 < , Date (Optional) 5«»"‘%‘:’};’ fig}&fi / -;é
Signature: __ §«‘~\"‘*§“{ .,x*'“-»'/*g i‘”ﬁ —

Note: An application data sheet {PTO/AIA/M4 or equivalent), including naming the sntire inventive entity, must accompany this form.
Use an additional PTO/SB/AIADT form for each additional inventor.

This coltectian of infarmation ks required by 38 U.8.C. 118 and 37 OFR 1.83. The information is ragulred to obisln of retain a benefit by the pubiic which is ta file {and
by the USPTO 1o process) an application, Confidentialily is governad by 38 U.5.C. 122 and 37 CFR 1,11 and 1.14. This caliection is estirnated 10 talke 1 minule o
complats, including gathering, preparing, amd submiliing the compieted appiication form to the USPTC. Time will vary depending upan the individual case. Any
comments on ths amount of time you require o compiete this form sndior suggestions Tor reducing this burden, should be sent g the Chief infarmation Offfcer, 118,
Patent and Trademark Office, LS, Department of Commerce, PO, Box 1450, slexandria, WA 22313-1480, DO NOT SEND FEES OR COMPLETED FORMS O

THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223131450,
if you need assistance in completing the form, call 1-800-PTO-8199 and seisct option 2.
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FTOIAADY (D8-12)

Approved for use thr ougn G1/31/2014. OMB 0851-0032

1.8, Patent and Trademark Office; LS, DEPARTMENT OF COMMERCE

Under the Paperwark Reduction ct of 1935, no persens are required to respond (e a collection of information unlsss it dispiays a vaild OME control number.

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, | hereby declare that:

ey
i
A

This declaration

is directed to: The attached application, or

13/781,551

lgii\ United States application or PCT international application number

February 28, 2013

filed on

The above-identified application was made or authorized to be made by me.

i believe that | am the original inventor or an original joint inventor of a claimed invention in the application,

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more than five (8} years, or bath.

WARNING:

Peiiforarappiicant is cautionstd to avdii sulimitting personal infs}rmation in documents filed in a patent appiication that may
pontritute ioidentity thelt, Farsanal information auch as social senuily hurabers, bank account numbers, or credit card numbers
{other {van 8 check or oredit card authorizatian form PTORI038 sua-‘zwtwci for payment purposes) is never required by the USPTO
|t suppiart s pedtion or anoapplication, Fihis ype of personal nformation is Included In documents submitied to the USPTO,
gelitioners/apnlisants should conside? redacting sush pefsoial fformation from the documents before submitting them o the
USPTO, Petiionerspplicantis adiised that Ine record of & palent application is available to the public after publication of the
application (unless 3 non-publication request veompliancs vl 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermaore, ‘(h@ facord fom an sbandonad spplication mayalso be available to the public if the application is
referenced in g publishad appdicativn o an iss sued patent {sas 3T LFR 1.14). Checks and credit card authorization forms
PTO-2038 subrniitel .f::»r payment prepasisd whendt istained inthe application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

inventor: Dani%&mm by il Date (Optional) ; ‘”éf"“‘f & ffﬁfﬁ

Signature;

Sy

{ote: An application data sheet (PTC/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this for
Use an additional PTO/SB/AIAD1 form for each additicnal inventor.

This coliaction of information is required by 35 U.B.C. 115 and 37 CFR 1.83. The information is required 1o obtain &f retain = henefit by the public which is to file {and
by the USPTO to process) an application. Confidentiality is governad by 35 11.8.0. 122 end ¥7 CFR 1.11 and 1.14. This collection is estimated to take 1 minule to
complete, including gathering, preparing, and submitting the completed application form ta the USPTO, Time will vary Cepending upon the individual case, Any
camments on the amount of e vou require to compleie this form andfor suggestions for reducing this burden, should be sent to the Chief information O ,US,
Patent and Trademark Office, 1.5, Department of Commerce, PO, Box 1450, Alsxandria, VA 223121450, DO NOT SEND FEES OR COMPLETED FORMS TQ
THIS ADDRESS. SEND TG: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If vou nead assistance in completing the form, call 3-800-PTC-3168 and selsct optinn 2,
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PTOATAGT (08-12)

Approved for use through 01312014, OMS (6581-0032

U.5. Patant and Trademark Office; U.5. DERPARTMENT OF COMMERCE

Under the Papaiwork Reduction Act of 1888, no persons are requivad to respond 1o a colieciion of information unless it displays a valid OMB control mumbaer.

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, | hereby declare that:

This declaration at " —
is directed to: D The aitached application, or

13/781,551

@ United States application or PCT international application number

February 28, 2013

filed on

The above-identified application was made or authorized to be made by me,

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application,

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more than five (8) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitling personal infirmation In dosumants filad in & patent application that may
contribute to identity theft. Personal information such as socialvesurity numbars, baok account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitied Yor payment purpussd) is never required by the USPTO
o support a petition or an application. if this type of personal information s indluded fn docurmanis submittedio the HSPTD,
petitionars/applicants should consider redacting such personal informaticn fiem the documents befors subrmiltidy Hery o e
LSPTO. Petitioner/applicant is advised that the record of a patent application is availabie io the public afler pulticalivn of the
appiication (unless & ronpehlication request in compliance with 37 CFR 1,243{a} fs made o the applisation) or lssuance of g
patent. Furthermorg, the record from an abdndonad sppiicaliiny may-aiso be available to the publicif the application is
referenced in & published dpplicalion or an ssned pixent {sae 37 OFH 1.14). Checks and credit card authorization forms
PTO-2038 submiitind for pryment purposas gre not relainad ivihe application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

. |
inventor: Daren P. Tatler ) Date {Optional) ?&3 !?{,&A iw%

Signature: (\i ;:E&‘*%:‘%:

Note: An appiication data shast (PTO/AIA/M4 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIADT form for each additional inventor.

This coltection of information | uired by 38 'U05.C. 118 and 37 CFR 1.81. The information is requirad to oblain or retain a benstil by the public which i3 to file {and
by the USFTO to process) an ap tion, Confidentiaiity is governed by 38 U.8.C, 122 and 37 CFR 1,11 ang 1.14. This collection is estimated to take 1 minute to
compiets, including gathering, preparing, and submitting the cormpleled appiication form to the USPTO. Time will vary depending upon the individuat cass. Any
commants on the amount of time vou require K compiete this form andfor suggestions for redtcing this burden, should be sentio the Shisf information Officer, U8,
Patent and Trademark Office, U.8. Department of Sommerce, P.O. Box 1450, slexandria, YA 22313-148C, DO NOT SEND FEES OR COMPLETED FORME TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

i you need assistancs in complsting the form, calf 1.800-FPTO-E193 and selsct option 2.

o
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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 no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
254776
1 Power of Attorney 2013-07-17_51-3238_POA.pdf no 2
523804b5f2773b367372cb12319dafdab3e|

7e5%

Warnings:

Information:
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2013-07-17_51-3238_E ted 296953
2 Oath or Declaration filed - = xecute no 3
_Declarations.pdf

ac9224199013b2fcf7b13d908211770d9a0
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 Applications 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 Application 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 Application 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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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 | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e .00 0) N/A N/A N/A N/A 280
SEARCH FEE
o o o N/A N/A N/A N/A 600
EXAMINATION FEE
N FEE N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 23 minus 20= 3 OR |« 80 - 240
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1840
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 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.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f 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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/781,551 02/28/2013 Adrian Meir 51-3238
CONFIRMATION NO. 8567
57618 NOTICE
PLUMSEA LAW GROUP, LLC
10411 MOTOR CITY DRIVE IR AT
SUITE 320 000000061779593

BETHESDA, MD 20817
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.

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSQIND CLAIMS
13/781,551  02/28)2013 3765 1980 51-3238 23 3
CONFIRMATION NO. 8567
57618 UPDATED FILING RECEIPT
PLUMSEA LAW GROUP, LLC
10411 MOTOR CITY DRIVE R O LR AR
SUITE 320 00000006T 779592

BETHESDA, MD 20817
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

Inventor(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
page 1 of 3
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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 AlA (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 USPTO 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-HALT (1-866-999-4258).

page 2 of 3
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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).

SelectUSA

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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13/781,551 2R3 Adrian Meir 51-3238
CONFIRMATION NO. 8567
57618 FORMALITIES LETTER

PLUMSEA LAW GROUPR, LLC
10411 MOTOR CITY DRIVE
SUITE 320

BETHESDA, MD 20817

L

Date Mailed: 04/02/2013 .~

NOTICE 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 TWGO 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 filing fee is missing. ‘ - ‘
Applicant must submit $280 to complele the basic fi!ing fee for an undiscounted entity. If appropriate, applicant
may make a writien assertion of entiflernent to small entity status and pay the small entily filing fee (37 CFR
1.27} or make a certification of entitiement to micro entity status and pay the micro enlity filing fee (37 CFR
1.29).

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) ideniified 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 1.18(f) of $ 140 for an undiscounted entity, must be submitted.

Total fee(s) required within TWO MONTHS from the date of this Notice is $§ 1880 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.
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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 cath 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).

» 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.
hitps://sportal.usplo.gov/authenticate/AuthenticateUserl ocalEPF . .himl

For more information about EFS-Web please call the USPTC Electronic Business Center at 1-866-217-9197 or
visit our website at hitp://www.uspto.goviebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/beac/

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: 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 Sullaj-s'l's(tsa)l in
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:
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Late Filing Fee for Oath or Declaration 1051 1 140 140
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Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1980
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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 Applications 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 Application 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
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New International Application Filed with the USPTO as a Receiving Office
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the application.
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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
[] 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).
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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 signhing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ 1 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).

[[] See attached certification statement.
[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.
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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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(54) Metatarsal protection for safety footwear
{57) It is constituted on the basis of a tongue (1)
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-

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 (1) when
the boot is flexed achieving greater user comfort.

Printed by Jouve, 75001 PARIS (FR}

Skechers EX1013-p.759
Skechers v Nike



1 EP 1 563 752 A1 2

Description
OBJECT OF THE INVENTION

[0001] The presentinvention 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 incorperate 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 coveringthe 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.

[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
protection of the whole metatarsal area makes the in-
vention feasible which is disclosed below.

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-
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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-
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 a cer-
tain ductility to allow a certain deformation of the tongue
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
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,
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
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
form of the instep of the boot when flexed.

[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
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-
sented:

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.

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

[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.

[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] Thetongue (1)is formedby 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 adaptaticn 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-
tion between sectors (3) and therefore the articulation
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
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.

Claims

1. Metatarsal protection for safety footwear which is
constituted on the basis of a tongue (1) fitted with
resistant elements which is conveniently attached
tothe 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
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-
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
to claim 1 characterised in that the resistant
sheets {6} are clad with padding (7) inside the re-
ceptacles (5).
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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
distance to facilitate their articulation.
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Erteilt auf Grund des Ersten Uberleitungsgesetzes vom 8. Juli 1949
(WiGBL 5. 175) o . :

BUNDESREPUBLIK DEUTSCHLAND

AUSGEGEBEN AM
19. MARZ 1953

DEUTSCHES PATENTAMT

PATENTSCHRIFT

N 870963
KLASSE 71a GRUPPE 171
Hy7841VIl]710a

Georg Hofer, Grassau (Obb.)

ist als Erfinder genannt worden

Georg Hofer, Grassau (Obb.)

Lasche fiir Stiefel, insbesondere flir Skistiefel

Patentiert im Gebiet der Bundesrepublik, Deutschland vom 13. Mérz 1951 an
Patentanmeldung bekanntgemacht am 24. Juli 1952
Patenterteilung bekanntgemacht am §. Februar 1953
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Die Erfindung bezieht sich auf Laschen von

Schuhen, die der Feuchtigkeit ausgesetzt werden, -

insbesondere Schuhe fiir . den Wmtersport wie
Skistiefel.

Bei solchen Schuhen ist das Oberleder g‘ewohn-

lich viel fester und wasserundurchlissiger als das
meist ditnne Leder der Schuhlaschen. Wihrend |

das Oberleder der -Schuhe der Feuchtigkeit ziem-
lich lange standhilt, ohne daf sie durchzudringen
vermag, schligt die Feuchtigkeit durch die diinne
Lasche viel schneller hindurch und erzeugt nasse
Fifle mit allen bekannten Folgeerscheinungen, zu-
mal der Schuee sich leicht in die Liicken an den
Schuhlaschen festsetzt und dort durch die Korper-
wirme zum Schmelzen kommt. Besonders ist dies
der Fall, wenn eine Schuhlasche Polstereinlagen
aus weichen Stoffen, wie z. B. Schwammgimmi,
hat, um den Druck der Verschniirung vom Fuf
fernzuhalten. In diesem Fall saugt sich der
Schwammgummi voll Wasser, nifit nach innen
durch und ist nur sehr schwer trocken zu be-
kommen, weil das von ihm aufgesogene Wasser
nur ganz. allmahlich durch das Leder der Lasche
hindurch verdunsten kann.

Die Erfindung besteht nun darin, die WClChE
Polstereinlage auswechselbar zu machen,

Fig. 1 zeigt schematisch den Erﬁndungsgegen-
stand in der Draufsicht,

Fig. 2 im Schnitt 4-B.

Die als Tasche 1 ausgebildete Lasche wird nicht,
wie bisher, allseitig zugeniht, sondern sie-bleibt
an einer - Seite, zweckmiflig an der Oberseite 2,
offen. Das Polster 3, z. B. der Schwammgummi,
wird in die Laschentasche 1 eingelegt: und kann,
wenn es feucht ist, herausgenommen und gesondert

- getrocknet werden.

Man kann den Vorderteil 4 oder den Riickteil 5
der Lasche noch {iber die fiir den Gebrauch er-
forderliche Linge hinaus, z.- B. an der Oberseite
der Lasche an der Stelle 6, verlingern und in die

" Tasche hinein um die Oberkante des Polsters her-

umklappen, damit die Einlage nicht herausrutscht,
wie es in der Abbildung gestrichelt gezeichnet ist.

‘Wenn die Lasche nicht in Form einer Tasche
ausgebildet ist, kann man das Polster auch an der
Riickseite der Lasche an einigen Punkten abnehm-

- bar befestigen, z. B. mit einer Verschniirung, mit

kleinen Druckkn6pfen od. dgl.

Die  Beschreibung und die Abbildungen zeigen
nur eine Ausfithrungsform der érfindungsgeméfen
taschenfGrmigen Lasche, ohne dafi die Erfindung
jedoch auf diese besondere Ausfithrungsform be-
schrankt sem soll. :

PATENTANSPRUCHE:

1. Lasche fiir Stiefel, insbesondere fiir Ski-
stiefel, die mit Polster versehen ist, dadurch
gekennzeichnet, daB Mittel vorgesehen sind,
um das Polster leicht auswechselbar mit der
TLasche zu verbinden.

2. Lasche nach Anspruchi, dadurch gekenn-
zeichnet, dafl sie als einseitig, insbesondere an
ihrer Oberseite offene Tasche ausgebildet ist,
in die das Poster eingelegt werden kann. '
3. Lasche nach Anspruch 1 oder 2, dadurch
gekennzeichnet, daf die Fliche der Lasche der-
art vergroBert ist, dafi sie um einen Teil des
Polsters herumgelegt werden kann.

4. Lasche nach Anspruch 1, dadurch gekenn-

_ zeichnet, dafl das Polster an der Riickseite der
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7o

Lasche z. B. mit einer Verschniirung oder mit -

kleinen DruckknOpfen befestigt ist.

Hierzu -1 Blatt Zeichnungen

© 5785 353
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Preliminary Class
066
Statement under 37 CFR 1.55 or 1.78 for AlA (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 USPTO 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-HALT (1-866-999-4158).

page 2 of 3
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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).

SelectUSA

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 | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e .00 0) N/A N/A N/A N/A 280
SEARCH FEE
o o o N/A N/A N/A N/A 600
EXAMINATION FEE
N FEE N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 23 minus 20= 3 OR |« 80 - 240
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1840
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 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.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f 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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PTO/AIA/15 (07-12)
Approved for use through 01/31/2014. OMB 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 displays a valid OMB control number.

See MPEP chapter 600 concerning utility patent application contents.

( UTILITY Attorney Docket No. 51-3238 )
PATENT APPLICATION First Inventor Adrian Meir
TRANSMITTAL Title Method Of Knitting A Knitted...
\ (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. J
APPLICATION ELEMENTS ADDRESSTO:  po.Box 1480 o

Alexandria VA 22313-1450

Fee Transmittal Form.

(PTO/SB/17 or equivalent)

Applicant claims small entity status.
See 37 CFR 1.27.

Specification. [Total Pages 51 ]

3[/]
Both the claims and abstract must start on a new page
(For information on the preferred arrangement, see MPEP § 608.01(a))

4. Drawing(s). (35 U.S.C. 113) [Total Sheets 28 ]

5. Inventor's Oath or Declaration.  [Total Sheets ]

(including substitute statements under 37 CFR 1.64 and assignments serving as an
oath or declaration under 37 CFR 1.63(e))

a. Newly executed (original or copy)
b. A copy from a prior application (37 CFR 1.63(d))

6.[]

1.
2.1

Application Data Sheet. *See Note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

CD-ROM or CD-R.

in duplicate, large table or Computer Program (Appendix)

I:I Landscape Table on CD

7.

8. Nucleotide and/or Amino Acid Sequence Submission.
(if applicable, items a. — c. are required)
a. |:| Computer Readable Form (CRF)
b. |:| Specification Sequence Listing on:

i. ] cD-ROM or CD-R (2 copies); or

ii. |:| Paper

c. D Statements verifying identity of above copies

ACCOMPANYING APPLICATION PARTS

9. I:l Assignment Papers.

(cover sheet & document(s))
Name of Assignee_ Nike, Inc. for the U.S.A. and

Nike International Ltd. for all other territories

10. |:| 37 CFR 3.73(c) Statement.

(when there is an assignee)

I:I Power of Attorney.

1. I:I English Translation Document.
(if applicable)
12. I:I Information Disclosure Statement.
(PTO/SB/08 or PTO-1449)
Copies of citations attached

13. I:I Preliminary Amendment.

14. [C]Return Receipt Postcard.
(MPEP § 503) (Should be specifically itemized)

15. |:| Certified Copy of Priority Document(s).
(if foreign priority is claimed)
16. I:I Nonpublication Request.

Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 or
equivalent.

17. ] other:

interest in the matter. See 37 CFR 1.46(b).

*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

18. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 57618 OR I:I Correspondence address below
Name
Address
City | State Zip Code
Country Telephone Email
Signature [Eric M. Gibson/ Date | Fepruary 28, 2013
Name . . Registration No.
\ (Print/Type) Eric M. Gibson (Attorney/Agent) 59,058 y

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, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/14 (08-12)

Approved for use through 01/31/2014. OMB 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 OMB 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 nonprovisional 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
[] 37 CFR5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)
Inventor Information:
Inventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Adrian Meir
Residence Information (Select One) (@ US Residency () Non US Residency () Active US Military Service
City | Portland State/Province | OR Country of Residencd | US
Mailing Address of Inventor:
Address 1 c/o Nike, Inc.
Address 2 One Bowerman Drive
City Beaverton | State/Province OR
Postal Code 97005-6453 | Countryi us
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Daniel A. Podhajny
Residence Information (Select One) (@ US Residency (O Non US Residency () Active US Military Service
City | Beaverton State/Province | OR Country of Residencd | US
Mailing Address of Inventor:
Address 1 c/o Nike, Inc.
Address 2 One Bowerman Drive
City Beaverton | State/Province OR
Postal Code 97005-6453 | Countryi us
Inventor 3
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Daren P. Tatler
Residence Information (Select One) (® US Residency () Non US Residency () 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. OMB 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 OMB 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 | Hillsboro State/Province | OR | Country of Residencd | US

Mailing Address of Inventor:

Address 1 c/o Nike, Inc.

Address 2 One Bowerman Drive

City Beaverton | State/Province | OR
Postal Code | 97005-6453 | Countryi us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
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).

[] 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
Attorney Docket Number| 51-3238 Small Entity Status Claimed [ ]
Application Type Nonprovisional

Subject Matter Utility

Suggested Class (if any) Sub Class (if any) |

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) 28 Suggested Figure for Publication (if any) | 20

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | 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.
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PTO/AIA/14 (08-12)

Approved for use through 01/31/2014. OMB 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 OMB 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 (O US Patent Practitioner | (O 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

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).

Application Number Country' Filing Date (YYYY-MM-DD) Priority Claimed
O Yes ® No

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Authorization to Permit Access:

X Authorization to Permit Access to the Instant Application by the Participating Offices
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PTO/AIA/14 (08-12)

Approved for use through 01/31/2014. OMB 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 OMB 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 (O  Legal Representative under 35 U.S.C. 117

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor :

If the Assignee is an Organization check here. X

Organization Name Nike, Inc.

Mailing Address Information:

Address 1 One Bowerman Drive

Address 2

City Beaverton State/Province OR
Country | US Postal Code 97005-6453
Phone Number Fax Number
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PTO/AIA/14 (08-12)

Approved for use through 01/31/2014. OMB 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 OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

51-3238

Application Number

Title of Invention

Method Of Knitting A Knitted Component With An Integral Knit Tongue

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Signature:
NOTE: This form must be sighed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signhature requirements and
certifications
Signature |/Eric M. Gibson/ Date (YYYY-MM-DD)| 2013-02-28
First Name | Eric M. Last Name | Gibson Registration Number | 59058

Additional Sighature may be generated within this form by selecting the Add button.

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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.

EFS Web 2.2.4
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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

2
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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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SUMMARY

[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.

[0010] 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. 5is 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
12 in FIG. 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).

10
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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
11
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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
12
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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
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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
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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 knit element layer 1400 and second knit 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] Kbnitting 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
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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.

[00110] 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 sKkill 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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WHAT IS CLAIMED IS:

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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