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inches. ! penetrat§ 1% éb" rgf’gﬁ?"ehe | XF; can
be sel ected from peginid . td IEcaRORAS! ,ﬁa
of deni ers. Nor nmeare sﬁbliaetedieml Figur,
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ré angeSfabric rifeftar {the. fusion |pyocéshe. L
present invenssfrédsmd hndepping webs aboferm 2. bahovm%‘egen‘t!@srﬁamm“! a gpriedyt of yadthsg 130
infrared radiation to fuse a ranging from about 1.5 .to about 8 are .nore
nonwoven batt produces a fully fused fabric 45 ~common. -
with a nap surface..It is very difficult at 110 An |rrportant advant ge, .
of the present best to. obtai n1a fully fused fabric using invention is in
the reduction of the traversal [two heated. roll because the center of the
rate or speed of the Iapper apron WI thou e fabrl c general I y does not fuse,



Is to pass the batt over ne or nore heated Quartz heaters and
foil-strip heaters have rolls which essentially fues the fibers on the
been used. as the infrared radi ati on -source—tm—strface—ef—the—batt—wai s
in contact with accordance with the present invention; how the he d
roll or rolls. This type of fusion ever, the present inventi L@ _
érs--and thus

limted 60 causes the fibers on.. the surface of the batt
“def ornt, mh “Qéuiaccc (ﬁmce . raTetrat-et e At e~ pr-e—6-088 - SECt | oNn-
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gener%l £ alivis (Wn& eaa § trol I ;lt:nas in the pro- 25
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Lt wrd’@ nonwoven
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w dt h r o% {yptral JI.D 3gf the mvenu@omahm ml lFlgtira
by Q50Sdith BiehSenti liai ﬂr?ﬂ Re o ,e '
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ducti o 3:, %‘fﬂd aflgrgthi -of butfahmtmmefi hmmset ﬁn\/\@fe&io hr eads;_

- drafti ngc A comparison o whithp fabricsect.i on,
needl i ng the warp %Bh'%e%irb?f"? snt™s T Table i&?ﬁ cs were drafted batt,
- and4busi ng the needl ed batt on lQAngqduced to denonstrate the inproved

was produced
_wwebs to forma

fabric. one side using a heat ed roll. - - BReddibe t he present

i nventi on. Tvvo of the fabrics: Th€°annlvént [ G@trblalirl thlak produced- in
were pr od ﬂﬁgr@qgsses knovvn |n BAe accor3c2ance wixle t he. process and
"appas at us a | dbel ed” Control | ;apd Contr Il f the invention as
shown in Fi gﬂlr es ‘1 and: The third fab;rol Cc was ﬁrsoduced ,3 accordance 2. No
war p threa Strengthd® Lbghe fabric 15 with the invention-and I abel ed

| nventive ' fused by subj ecting t e batt t83 infraré8 35 Fabric. All

t hr &k fabrma@aﬁbgro nage., usi-ng - radi dtion on He side oP3the fabric while
~. the pol ypro tpene stapl e havi ng:-a Ielgth of * 410fabric 9gs under tension in
~ the fill. IIQ,I’] J50es and a denier of 3242 . . 18 A
- e

conpar i son 1fes of the fabri cs. 995!'[I‘0| f”abri c was produced
by ¥ross- Fi#l shown in Table 3 bel 045940 503 . :
TABLE | Iﬂﬂ%nmﬁbn@sm‘?,d% |- Control N Fabric w ~0z/ yd'
3.3 3.26° 1104 19 Td&@SStrengrsh [err] Ibs. 45
Warp - Tearsmgthm@gs B T 5%9 . 26 Fill
23. Warp22 8 377 Bliﬁﬁkl ng Stzgength [Qﬁ] V\arp
45 66 Filb4s 245 - 414 76
65 - Bmhng%?@hgo@”“/yd El'ongaijon( " 5 Lbs. %V\arp o
6.6 11,0 . 3.1 Fegdl o 878 24

. 104.6
2. : 24 2 Co A ‘8. El' ongatron ferr] Varp
52.% (8) ASTMED 2261-64T . * 28./9 5% the warp direktich! were
159 AT :}682-64 T2 uﬂwmmﬂmmﬁmf&xﬂ’ma% Vr p
110. 4 - ) AST] S yalues which were. much better for the 80.9

133, 6 () ASTM miMear Strength e %ﬂcmtﬂeﬁum&% f the 85
b

179 (B Giloilowed from tear stength 28085 b 10 thore o o g
24.5 g ® C“"“g"?' frogy B’éﬂ?qsg %@%ngﬂﬁeroemtgu wwsp The fact. that the pros
47.7  The dara $héwOthar the propertich 2ot o the abric were equal
o 8,? daventive Fabris@: Both the warp an&(m 6Chdtrol TT fabn ﬁ)éﬁ‘m dﬁu - 68T
in'th %‘F{‘E‘gﬁ, the peoperties '{‘ngI w%hg/bdm)usedﬁa' Pbhocdsies &8 e

t he SM g_: "g?FF“of helRe % Hig ecor mngwaszhm
tion \padd G hAVeib e of Thie Feditart 4 teClr %.

s eﬁgﬁﬂvﬂe hioued 095 (€) ASTM D
16%8 614 Ptocess also indicate the’ supenority’lvanthOlhe fili adfifettfon, Eprogeftie ‘gﬁtﬁ:e of the 85
the Invention Fabric. The properties of the fabric in the warp direction would suffer to
Inventive Fabric and the Control:II fabric ‘some. extent. It is also .surprising that the '



I nventive Fabric in the fill direction as com 70 (f) Calculated from

tear strength data pared to those of the. Control Il fabric were (g)
Cal cul ' ror in all area& The fact that
the pro- data : perties of the

were equal The data show that the properties of to or

I nventive Fab _ _
- broperties of the . 90 Inventive Fabric in both the warp.

and fill X I fabr|C|nthe warp, direction was_75 dlrectlons are
superior | B -Oef-t-e S 3alce 606605—aratho—t
sane the Cyt longatipn P’%!“eFrln ‘F' t 2nd i czone fagm:BorS Sﬁewfs Eﬂlisioperatmg at g5
war p-draf ting st eirprt .i':”g- i ol nvm | P YRE ft e \j
i nventive processs.@adnemd dok:Mall B4l - thadebly p,a&ggivetgatsto ofu r| ¢ of-
the Control i#f tthe: epngaper tvaleg :ofthtH'él ﬁaésrmnc Wer é w@drdmg% #nly oe,fess
al so indicate the¥  [FERrowst: “:s"ﬁ“ fé’ffg::l | claifpy é‘ci’élirﬁzfg"""tﬁé ﬁE%d o
the 80 the Inverﬁom gaﬁmg Lot it Eone 1a E"rd,gt |,,{gm _
dlrectlon woul d sdrhfticy - htq;Irpmiaél\/aﬁFﬂiaipleﬁe danbit Deo Sant rol. farlc_some

extent. It is 18 slep@ tj i they propestics tof ahe. fabr!_c 5:1‘15 A gethod according 1
6 el ongdtion val @% s P‘ﬁ;"‘% 1 Iszg_... dj‘e IERR

roll's operating Glenti@b i the AhventHE Drod&d SxctPiGor D80, A Mmdekbd- dckordipt to6
overal | draft rattho second' hearp-denfing 1stép, 1ﬂ1eoﬁ1Fabﬂa:ms 35-9, | bito ist
|| Fabric 1.8351 drglt %PMWF! -‘t‘!-'__rfatl - g czopri et
normal |y ticipatig,hadtrsil b bak (s vﬁdﬁ

F
- el ongati on val u@afredtionst. heulfsﬂaﬁdauﬂ FEptEN - tiE.

of woul d show z%nﬁ;%nwbstabmf!yob anwgh@ffabrite 2 nt?%la;i Mlm thet mogdat t
is drafted ii Rpprians mgﬁce 7 I he the war

direction in sai . Setang WE Filproy y R dgéimtf_nﬁ t%;%géﬁ“&’ T8 T ,f 8
drafting zone- at s&endﬂuafarbpertat Iof)the Inb&nﬁverﬁﬂ:ge, itga denSifyerif frorﬂl’mmtdaooo an
unexpected 1.Q1:the layifba opm ingly; anglf tot 41 deptiniof i ¢

9. A net hod ac?éor %‘j’gﬂ“ r’E}pFF"?dn% h/“t ‘%&’%‘%&d Ty oi %
direction as corm t ed rt|0|n saldaﬂgpri 192 kyRer bﬂg,sf _
pared to a fabric gﬂb‘dI‘WECLAmI i—process zbaaesynﬁxenmsta;ﬂnehavaagestablﬁle@tﬁo =
1.5:1. identical it m' Wi “ﬁ‘i‘ !(19é§s“‘t’§;xc@ &“’4“@9‘- A. et hod- - _'
accor di ng' to3gnyn:§ﬁ' ther ﬁ B’nch Wat p-dr g , éﬂ:rg%baﬁﬂ Ione d 95
clains' 1-, V\,herel (t)tfa@mkgahi dridn Ibhttd.ffaiiteﬁ;d ﬁ&n g
met hod. . a, tiepted -ig _ﬁud‘} zone at.Saderaft ratlo The
i rrprovement in lo p sak u‘ flﬁ"é“ Pangdd: 1"‘0‘%4 he "i‘ﬂ';e o a“g ?“e of

80 I nventive Eg.bl‘l(‘c)hdad] ) d'mft'ed,p and 'filfom ofh, m‘t,gg@d doo
to claim 10, dir@kdrafting. the gesdie] hsmtmaﬂhtyvarp |smpteoves the V\/nereln the

batt is fill drafte@{.‘:‘P‘ﬂ1 daj g 59 wagrdridting on 6. étmhﬂﬁc“%edmg‘ wen
fabric drafting zeﬁg,,a,f,gamq; tﬁe@dled'ba&hep; | .s%ab om POy
especi al I'y i npor t antp \6esle dutdﬁen m 59 fil ddafing. 13D AL laécbrding 16! SlBsch p,ssua. 105
car pe backing rrat';ee?;)zu; - c12 ‘et hod acccntarl flarqngdor:r?dﬁcr%ac&ﬁ with
addition to the i m LT Imq@%r"@ | He ey
the batt is strerig{,s{;u}%'bropertles gf ;e fl %'ﬁfacmgﬁgqggaﬂlamb_

density of frasn mmmm&&o_tbabmd du%plmmyaasnﬁaa@&oﬂerrmmme 10
punches- per squa uen draf qg{i\:d“gom% fonesvmﬁaﬂzﬂmzle uni formt and had
an inproved fro 5D 3/ 4 By the D8 T, | ﬁp‘l‘tﬂﬁ”ﬁ‘} bY. a

13. A nethod accor@mghdd&c@mngaaaﬁfs,vﬂ&aﬁl re nt art s
formed WHAT WD Crhe| figpric| lfsfused by exposing the batt on 20, Apparaths mnmymmuacmumpllei
having a staple I“E}?ﬁf‘ﬁ u;pmT ﬁﬁi‘“v;hggnpr El'@ SOMRSLE Of ﬂf;mm '
[err] to 4 |nche§a,dmtvg@x Do daiaCRRa dl,ga,ngn |n ,the 2 afrf.4

met hod accor di ng whibst anﬂprmnﬁonoih B ﬁll ‘disécd@ys Of | ‘ji) carrier’ means for receiving said batt
claims 1-13, ¥her & nAt a‘!‘f” “1’(9 °f95 (zix)omf eaidyi forgringa means [ dnd ntranst 120

batt of fibers EEBHSy _cme "i- mg a aidybatf ob Bbest it At BHP n
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wherein the batt is forned from poly- (e) drafting the w

needl ed batt propylene staple. 140 ~ in the fill d|rect|on|naf|II
drafting 17. A net hod accordl ng to claim11, sub- 105 zone.

stantially as hereinbefore descrl bed with 2. A nethod according claim
1, wherein reference to Figures | and 2 of the accom the oriented batt is -
fo d by crosslapping panyi ng drawi ngs. " - webs

~ A o, Y



to drafting the batt i--"-n'"t he 19. Non-woven fabric,

si de subgeglent

when nma RQ i1l direction. met hod cl ai med
in any the preceding 4. A nethodjanﬂmrdlng o claim3, wherein
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properties of th diréctibd Cin a rmm%cor N0 hdnog! aodraify tg\hg;;,gl s; | n’
both the warp and meet Ianddl rect | ons as .corm  whéen dmaf battr af ifomed) e dpoﬁ;econd

war p-drafti W ﬁhcem? ata Foces zone i.s |n
range 1.3: 1%0 1. :EE den |3%1I 't% heflat‘ﬁ/ Wmth %

A et hod accordlzng\ methaacconding ©f clainh @, wieefron t1 Bl 2 of SR, act
fill- clains Fheooriepted bett ris fommedyby wrojsbopgivg | pdwaétdedzmts dr af ti ng- step and

the fushi onmet 1. iJ L7 draf 18 a‘i"t‘mrlatsﬁ“b The
Wb ey ey &%&ﬁ st eab i
= 80 | nventsqdqeu!fmnmo |draftbrgtﬂ|e tbhare mvahqo oven fdblic, ﬁhennnidaosb a

- .ding to cl dirgetio ubst amteﬂletl tlgtmed innqoy @veeef the fpieceding
dighigi n the @at:ai ‘E{;m Tohsedi g le &.esg‘m Qﬁﬁ@p%&@%g{ L V%a\(hoﬁfllghe
nohwdven fabri at leehtaﬁet mszmedat'adaudi: aft r@&br@inb

especially inp !B tm)lnfmk foiaﬂo:mmg lasbars efl fibers a
carpet backing P”ff t°ﬁ£gﬁ“ B accq

addi tion tosshe’s, npra&ﬁs Sl Lth Ofhy 2648 of Cl d{)g‘ﬁn ans ?ﬂ?&ﬁpu@
the batt is st lclelngtlh-ﬁ@rvzhpvemtﬁxes!atoﬁs thh%edl mventl i‘dl Sm ofn

density of froff I‘Gﬂ’mt’ Q: efdnamwas;ked |rrproverrent :
punches per nglaf?étg : jabaffa #gﬂﬁﬁﬁt 25m),lj§stg@pir‘% ﬁberswm ryccignﬁg had
an |nproved60fbafmldr4fttrm<:3 nehge 1.000:4 i nd |,gea the 125
13. A nethod aétlomith eﬁdleiﬁgta@f betwg® cl a mplin-acaon,v\her e| n the batt is
formed WHAT V\Es m‘l};‘ ? CC“O‘E r w iv) neefdhrggrmquqﬁohg@edlmgﬂtépﬁa@- i
havi ng a stapl gefeegel ﬁ‘m , ef{ﬁﬁe prgéle't‘éfon e, é%afm?g non- . qf from 2]
to 4 inches. woven fabric conprising, in sequ TF A" Het hod
accordin —~_ steps of:

clainms 1-13, wherein imﬁﬂm is formed 95 (a) formng an oriented batt

of fibers t apl e having a denier of fromoriented in the
fi 1 - di rect‘mmmﬂ“m“ to 8. (b) drafting said batt in the warp '

direction 1I5.°A rrethod according to any ope of in a first warp-drafting
Zone; clainms 1- 14 wher ei.n the bfx is forned 35 (c) needling
the drafted batt; " from . polgolefin, polyester or pol yam: de

100.(d) drafting the needl ed batt in the war p stapl e. direction in a. .-~
second warp-drafting 16. A method according to claim 15, zone; and-
wherein t he batt |s forrred from poly- (e) drafting the warp-drafted,

1 1 2 o .



2. A method according to claim1, wherein reference to Figures 1 and 2 of
the accom the oriented batt is forned by crossl appi ng panyi ng dr aw ngs.

WeBs— 18 A net hod accordi ng to

claim 1, sub- 45 3. A net hod accordrngto claim 1 staptially
as herei nbefore described in the 110 wher “nm “l j @ at
| east one foregoing Exanple. side subsequ 40\t he

19. Non-woven fabric, vvhen madeb?% g&fl |l di rectlon
,rrethn?j (‘IAI. med. lnan\/_nnn nf t.h p9 adina 4. N €] ai m

3, wherei r\s;‘léiﬁneaﬂqubattf's@ﬂ!etmﬂmqne |d?ft§1raseva%yvﬁx'|§@§ﬂ“ﬁﬂ3 t’hé‘”&ﬁtt“on S 20.
RAppar at us arrylng qut t fod Sla ofl N§g ar ed

radi ati 0ﬁ")m-.edl:ldmﬁm&;s):l}l 3{’,&,@% mllyclaéﬁ%ﬁ %ﬂnﬁh % E}eéﬁa@cordl ng to
cl ai ™ 4,  wiiRkthN i) means for . fornmung) aonipates twd bﬁt—bﬂamsg gmingl batt is
| expOSQd 12, 2ai QPN aqce,réms a?:i fte ardmg r&n bog; 4. firs l?“I“ectr on;

whi | st o f ' and a5 ;:LT c;c‘a?sfaf)}k::lé1F ﬁn535 or

recei vi n ethis Gf) t @mprinys aneﬂo«sr
fromg s% mms P %}aﬂh&ﬁans- ai:@ﬁ, w:llewnrr@e firsE; warp/deaftisy ‘%2 batt is
b&

- drafted i A Mfaé&am eu,d;rab@tzh i Fompere rp
directi en zzugd:gﬁ?%r ns‘cfdtaga:mﬂ:ﬁ sgﬁ“s %&,ﬁf’ M%d,{ zame by
passi ng bathnder tepsic hﬁolwgﬂl dlfec“‘ml‘fhﬁ'a‘ flbd’nﬁt orVatieD dokibf héedl Mnkmh,or recei ving

at | east*R%S t%é‘i‘% roI I s op !Er awhensiy Wit Semnd Wal:sé ‘tal‘]‘:of’) fi.bers from

sai d1Zary3*eplsep i o°°?‘ﬁ‘us§s 'ﬁn ?ﬁu les means
i

and dra ) agﬂpgs m draft rat i46 bet ween
war p di raeozirﬂiagr dehineesmi vaa est-hpnaf n| grxm Iamaarafus Accbrding to clalm 20, iv) needling

means f qehereie ctli¢ i ersa\e@s ofeesinhedort sle wher ei n
“draf #d t‘lthe %ﬁ%ﬁ d; gﬁgﬁ nh%l me acc"v) second

. war p- dr |amgn1et

1, 535, 9&&osaandl atteledt bettbf mip. rdlge warp di rl%ctmmphca!m,aftl ng neans Vi)

corrprr s iv) comprises at . YOUNG & CO,, frame. vi)
fill- Elrgér %&mt t he ng?edopmm %inué according to any
one of pdolls D wikiéit Wedfibat t i n. {hmaddo) WCIVCJIR;D ms 20-23, wherein
the batt-for 1978 mean i)
- conpri ses twom"wf"l":,nger eﬁﬁ%ﬁsw'ﬁ%z%ﬁﬁﬂ;ﬁm? e oo NG t0 claim 20
“each train conprising a feed“"’t!fb%"‘“a’“’f’f’??’t"“ﬁnd i ncluding a heater for
fusing: the fill-drafted a second carding machine, a carding apron batt
upon issue fromthe fill-drafting nmeans. and a first and a second
crossl apper, wherein 35 22. An apparatus according to claim 21, the
carrier neans ii) conprises a floor 100 wherein said heater is an infrared
heater. apron, wherein the first warp-drafng neans iii) conprises an inlet
apron and from 3 23. An. apparatus according to claim21 to 5 sets of nip
rolls, wherein the needling or 22 including neans for maintaining the nmeans
iv) conprises two single needle board 40 batt under tension in the fill
direction whilst |oons or: one doubl e needl e board | oom exposed to said
heat er . ~ wherein the second war p-drafting means v) 15
24. An apparatus according to any one. .of conprises two sets of nip
rolls, and wherein clains - 20-23" wherein the batt-formng the

fill -draftr ng neans Vi) corrprl ses a tenter means i) conprises in sequence a
feed box, frame. 45 a carding
machine and a. cross- Iapper, 26. An appar atus according to claim 20,

wherein the carrier neans ii) conprises a. substantially as hereinbefore
described with 20 floor apron which receives the carded web reference to
Figures 1 and 2, of the accom from the. crosslapper, wherein the first

panyi ng dr awi ngs. marp draftrng means iii) conprises an inlet apron and at
| east one set of nip rolls, _ . For the Applicants, wherein the
needl i ng neans iv) conprises at- - D. 'YOUNG & CO., 25 |east one
.needl e | oom wherein the second : : Chartered Patent Agent s,
~warp-drafti.ng nmeans v) conprises at | east 9 & 10 Staple Inn,
two sets of nip rolls, and wherein the fill-. London, WC1lV 7RD.
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