IVETHCD OF PRODUCI NG A MAT CONSI STI NG OF FI LAVENT LOOP : AGGREGATI 4_% '
Background of the Invention: This invention relates t6 A’ ﬁethcd {
coarse net-like resilient mat nmade by entangl enent of.synthethcsres in

nonof il aments, parti cul arl y sui tabl e for_a porch: abt-or a’fl.dor mat
formed and Iaid in a long sheet. |nstead of .a conventional carpet mat -or

synthetic resin mat, therﬁETﬁobeéﬁnﬁh&D@é?NGdeMﬂTt66ﬁ§1§#fﬁ@5'Ona|

net-1ike mat conS|st|ng-UF-s7ﬂPhef?e-$1!rﬂﬂrﬂﬂnﬂﬂwﬁﬂﬂﬂﬂﬂﬁfﬁvﬁ-h gh wate r
permeabi lity and quick oF YIIAMENT LOOP AGGRBUATION® such
characteristics as the resrremy=—amimeatirer=proorness,—stch a

three-di nensional net-like mat is used in many indoor and outdoor fields,
particularly to such places where water is present as, for exanple, access
to a bath rooBagkagopnd| ofi dthe Intentigppreci at ed because it is sinple to
wash and dry. Also, as this kind of three-dinensional mat is open-
structured, the sand and gravel deposited when it is trodden upon will fall
t hr ough and will not remain on the surface. As water also will fal

t hrough, the surfadd i@nimeentigysratptesryo atmpthoduprogduedmem coarse
addi tion, when a sheet such as a synthetic resin sheet, foam sheet or
rubber sheet Petalihkeedasi tirnt omat madenchyofentians iament hefc@inthehic

property will be, . . )
resin monofilaments, particutlariy suitable for a porch mat or

a floor mat formed and Taid in a long sheet.

Instead of a conventional carpet mat or synthetic resin
mat, there is recent\x proyided'a three—dimen§iona1 net-like
mat consisting of synthetic fesin mo;ofi1aments of high water
permeabi]ity and quick dryability. Due to such
characteristi;:s as the resiliency and weather-probfness, such
a three-dimensional net-l1ike mat is used in many indoor and
outdoor fields, particularly to such places where water is
present as, for example, access to a bath room or a pool
side, and is appreciated because it is simple to wash and
dry.

Also, as this kind of three-dimensional mat is open- €
structured, the sand and gravel deposited when it is trodden
upon will fall through and will not remain on the surface.
As water also will fall through, the surface can be'a1ways

. kept dry. It is thus conven1ent.
In addition, when a sheet such as a synthet1c resin

sheet, foam sheet or rubber sheet is adhered to the lower

surface of such mat, the cushioning property wi11 be



2 ihcreased, and the sand and water dropping fromthe surface wll -be
received by this sheet adhereq to the lower surface and the floor will be
prev'ﬁted fron1be|ng made divdy directly by the dropping sand and the |ike.

Mgt i on of the Privor.Act:v:As dlscloseﬂ i n Japanese Patent Publication
No. 14347/1972, suc¢h a t hr eé=di mensi onal’ fiel-like mat is formed as a

non-voven f i coybigqel gngepkemRagl kAR AkEoPPdPoBEifll FEEADRAS Wt race

s¥nthet|c resin are helr con are cool ed unt

solidified. v)ﬁW”@éergé‘é?UédPF?l LRk gneggra%,ﬁszaa/ £38¢n@Nq okdpraressacal ent

| ai d open No. 85061/ 1987 di sclose neans orm ng the above nentioned
filaments i nagdCRoHEN-MOE Halni coe NpHeviehtdte RPBMONEIng alMdde f i)y on
by the above descri bed conventional neans, the resiliency of the filanent
part is |low.dirdéetiy! byethe ﬁawﬁdnbysahasmﬂoduel hgkeeans overlap on each
ot her and col |l apse and, as a result, as the entangled density of the
filanments beconmes higher, and the resiliency of the sheet will be |ost.
Summary of the Inventlon Accordlng to the present invention there is
provi ded a rResonis of agPrianRt Acbheapri sed of filanment |oop

aggr egati ons, conpr|5|ng ext rudi ng a plurality of thernoplastic
resin filaments into cooling water, heating . _ o

As disclosed 1in Japanese Patent Publication No.
14347/1972, such a three-dimensional net-like mat is formed
as a non-woven fabric wherein many monofilaments made of a

\_ thermoplastic synthetic resin are fused at their contact
points and are cobTed until solidified.

Japanese Patent Publication No. 31222/1980 and Japanese
Patent laid dpeh No. 85061/%987 disclose means for forming
the above mentioned filaments in such non-woven fabric.

Now, 1in the non-woven fabric formation by the above
described conventiona] means, the resiliency of the filament
part is low. The filaments formed by this producing means
overlap on each other and collapse and, as a result, as the
“entangled densiiy of the filaments becomes higher, and the

resiliency of the sheet will be lost.

Summary of the Invention:

According to the present invention there is provided a
method for 'ptpducing a mat comprised of filament loop
aggregations, comprising extruding a plurality of

thermoplastic resin filaments into coo1ing water, heating



- 3 - said filaments before entering said cooling water to maintain their -
tenperature close to that at extrusion, nalntalnzng, ald‘eod Jng water aL a
tenperature such that the heat of said fil anent sicausks focal boi | i ng at"
the surface of the cooling water whereby said flyaﬁnmks afe Laused to ﬁ@%ﬂf
| oops on entering the water, and causBng said | obyed® filamehts to sink into
said cooling water at a rate | ower than that of extrusion; and conveying a*
“t her nopl e&id cf tlanerts befosien enbesiingnse idaeeotboo| wte\mt@r madgintainat e

equal to that at which the fjl ament Ioog q?regatlons sink into the cooling "
hé&

water, WRht ﬁarnppmtwer fiRsaite tha ceﬁgvﬁwayemaemaaavm he -
filanent Io p a tlons and becones fused theret 0|nts of
cont act . cPP dfatterre R Sgpefﬁg“rﬁaﬁ"'c"aﬁh&ﬁt{ gﬁ& feat ures

?%Lezf;ﬁc%% ?aéa'a'% SRy i horoSREaT B 5 rgg;sg W& of an
. t
Tmvent | cree PingRgLa, ihariny Sa 18k d"aFE, S0iadh LTI Ree, o0

the net hogl &fﬁtéhf?nereasn&atayenshencgga PEI 8aid hdoped Cf‘-‘»klaﬂief?&rsarﬂd)f the

production of sheet using the neth e present Invention.
sink into said cooling water at a rate lower than that of

extrusion: and conveying a 'thermoplastib"synfhetic resin
layer into said cooling water, at a rate equal to that at

which the filament 1oop aggregations sink into the cooling

water, such that the thermop1astic'sYnthetic'rQSih layer \)

contacts the filament loop aggregations and becomes fused

thereto at the points of contact.

Description of the Drawings:

" The many advantages and features of the present
invention can be best understood and appreciated by reference
to the accompanying drawings wherein:
" Fig. 1 is a side view of an.embodiment of apparatus for
carrying out the method of the present invention;
Fig. 2 is a side view of another embodiment for carrying
out the.method of the present invention: and
Fig. 3 is a block diagram of the production of a sheet

using the method of the present invention.

*



Det &i | ed Description of the Invention: According to the present invention,
a mat .l s made by overlappistg.:a three-dinmensional aggregation of -
upri ght: entangl ed ., oops of--synthetic resin filanments and dense synthetic
rean‘fﬁyer to devel op, a;cushioning propegty. In order to produce such mat,
several hot filanerts of ‘& thernoplastic Synthetic resin are pressed and

ext ruded trnqg%gqudagggé}fﬁﬁigﬁdopr@hémgﬁ&%ﬁ${g%{ toward a water surface.
The falling ho ITaments are heate y sucC eat sources -as ceramc far
infrared ray heaters so as not to be cooled by the atnpsphere. Such hot
filaments are easily to nmake coiled | oops on the water surface. Unless the
filaments are hot ActbediagptoMthe hpcosent af geentiront har math idembdeabynt s
off a reduced tenperature, no coiled loop will be forned but only a bent
formw || beovedbapdivg hea ghthireendiinendienabut Aaggndgabibhe wdfit eupsighdce
I's typically 5 to 100 cm ‘and the heat reduction of the filanents is
prevent ed byentanaited helatrs noft hspntthappeoacesime fiidkaments f and adenseh as
possi ble. The orifice diameter of the die is typically 0.3 to 1.5 mm An

el ement det XA ¢ Heesin ahdyer dtardee 19” aopdslteai NgnPEPPeRtYshr i nkage

of the naterial at the time of hardening after being extruded.and nol ded,
so as to retain tHe PéQPriéﬁc?raﬁﬂcﬁuﬁaghlP?tofs?ﬁﬁgFngBH ?Pﬂ&ﬁ@ﬁp§ 8%d

a thermop?astic synthetic resin are pressed and extruded
through die orifices and are made to fall toward a water
surface. | | _
U The falling ;hot filaments are heated by such heat
sources as cérqmic faf infrared ray heaters so as not to be
coo]ed by the atmosphere.

Such hot filaments are easily to make coiled loops on
the water surface. Unless the filaments are hqt, the loops
will be¢dme large. Further, in the filaments of a reduced
temperature, no coiled loop will be formed but only a bent
form will be made. |

‘The height from the die mouth end to the water surface
is typfca11y'5 to 106 cm. and the heat reduction of the
filaments is.prevented by making the die mouth end approach
the water surface as much as possible.

'The orifice diameter of the die is typicaTﬁy 0.3 to 1.5
mm. An element determining the filament diameter is
consideration of the shrinkage of the material at the time of
hardening after being extruded and molded, so as to retain

the resiliency and durabilty of the formed filaments and



prevent pernmanent set. A mat sheet consisting of filapent aggregations of -
respective w dths can be made by arranging the nunbgrs of*wofifices . P
corresponding to the widths of 90, 120 and 150 cis+6f 3 |ntended mat sheets.
with an orifice arrangement of a die of 2 to 6 I@nguﬁudlnai rows at the&4,°
intervals of 3to 5 nm and a pitch-o6 3 to 5 nm**in the" | aferal rows. That
is to say, a hot first filanment bundl e extruded out of the die of such

ori fi ce RIT9vARernermanentdeeto fall vertically towards cooling water and is
recei ved by subnerged rollers rotating at a speed sufficiently slower than
the falling sPedtrtoshestt ¢ersistinagofpefilanenkt arggrrbabions e ofhe
filaments a resjstance. toward the water surface fromthe above nenti oned

rolls. L'”cﬁﬁﬂed %"a\/‘r%ﬁwagﬁf fF. &‘?é'réfeb | BAYR hbyt W@fﬁ1|wne|@wb?rfhof | ‘
t e ex In ee 0 e )
Fespect (e T Tmater SSREPALS bP 1 HEE svp%é t,afg $2P" 564, PRy form
- n e _Sanhe pan a
? Fglnlen'ltd#t;ﬁ'nrtd#ééée% *ggﬁ%ﬂ?/\é/ag%)pa?%gﬁ%;%#?g?ggeﬁr rSHQPﬁ'g"\?/aP aser face wi |

al . i form | oops
be prevesy esl py ? nsng@epamm TOWsS ot Iﬁrmne% oop aggrega okt B

on the water surface orma secon |on coﬁ5|st|ng
of over -dritpReth PEEH ask | Pops s%ro{ﬂn%@wét@r&?nw&x?ng speed of the
conveyer. At this time, in order to neke it easy to formloops in the first
filanent | ooPhatgis egRisay) adndt £rstEE akant Bdﬂ&@b&"tﬂu@ﬂéﬁou‘tt I's
effective to keep boiling the cooling -

- of the die of such orifice arrangement is made to fall

¥

vert1ca11y towards cooling water and is receiyed by submerged
rollers rotating at aISpééd sufficientTY'éTower than the ' ;;
‘falling speed to 1ihi£ the falling speed ih'hatér and to give
the filaments a resistance toward the watér surface ffom the
'above mentioned rolls. Loops having a peripheral length of
the filament length corresponding to the différence.betwéén
'ﬁhe extruding speéd of the féspective filaments énd the
falling speed in water will contihuous?y:form'a”coi1~1ike
first filament loop aggregation. |

In the same manner, a second fiiaméﬁt bundle falling
‘toward a conveyer présent on the water surface will be
'prevented by this conveyer from sinking into water and will
form loops on the water surface to.form a second filament
loop aggregation consisting of over-1dppéd coiled Toops
contro]1ed by the ¢onVeying'speed'of the.conveyer.

‘At this time, in order to make it easy to form lobps in
:tﬁe' ffrst' filament 1loop aggregation &and to make bent

irregular loops, it is effective to keep boiTing the cooling




wat ér surface on which,thg fil anment bundl e faIIs This boiling state

vi br-at.gs the respectrVe filJanents wound on the water surface. As a
r esuk ; entangled‘drsarranged coiled I oops will be induced on the water
surface. In order*to* npke theboiling stage_on this water surface, it is

|nportant to keep t'he filaments com ng ou of the die at a hi gh

tenperatuneﬂgﬁlg siPea élawrgh1é? Fg £015h&ht Youifé f%e1grlanents are in

cqntact with e at nosp ere the ment tenperature w qui ckly reduce.

‘The water surfacerhqat %myr rdiestatd | D9bir-aLEat Aheirddsadtivaent 1amanite
kept at a filament extruding nolding tenperature of 200 to [err]. by the

above nenti awmshdieadm NLHd eaiabst tdurfaeant aiAs caol Freguiis,t henttahamedt s
coming out of the die will be in the boiling state. Therefore, when t he
cool i ng wat adisarkanpgedt cotleth tleopsr awild obe60indudéd Con hithebowhaitey

wi |l be maintained. Wien the filanents are forned into be coiled | oops
whi |l e kept a@urfageh tenperature, the fusing between the |oops will be

i ncreased. Further, when the cooling water is at a high tenperature,

case the nol ded | dbpsorder ptia cmaka: the o haid 1dt9m§bﬁg¢e oy b sguweé-er"ol | s

and are sent to_the secondary process, they will be able to be easily dried
with cool orSYfoiacey it rﬁrméfr tanjy Fon digasy deo f iHaments comingsput: oF

the die at a high temperature until the 1liquid 1level.
Generally, when the filaments are in contact with the
atmosphere, the filament temperature will quickly reduce.
\;, ' " The water surface heated by the falling in water of the
fiIament bundle kept at a filament extruding moiding
temperature of 200 to 150°C. by the above mentioned heating
treatment to prevént air cooling in the filaments coming out
of the die will be in the boi]ihg state. Therefore, when the
cooling water is kept at a high temperature of 60 to 80°C,
this boiling will be maintained.
when the filaments are formed into be coiled loops while
kept at a high temperature, the fusing between the loops will
_be increased. Further, when the cooling water is at a high
temperature, in case the molded loops are pulled out into the
atmosphere by the guide rolls and are sent to the secondary
-process, they will be able to be easily dried with cool or
hot air.
A filament TJoop aggregation has its coil density
decreased by increasing the rotation (pulling speed in water)

of the rolls in water and the conveyer speed synchronized



decreased by increasing the rotation (pulling speed i,n water) of the rolls-
I n water and the conveyer speed synchroni zed withiit and *has itsacoi|s-
density increased by reducing the pulling speed.:®ns tihe other hand, evé;égf
the width of the hanging first fllanent bundle is: ﬂatvrqgulafed a

t hr ee- di nensi onal fornatlon of CO|Ied | Bops wi | |**Be fade but the size of

t he | oops. formed o UId ace W lJ not be consta

Th f :
TRans ofﬂrfgbuﬁat?ﬁé BAS e £Odn KleBer b ANAT RSRH B LheOYSHES CERBCL | vely

to formanl1 é%#gnlfornlthlckness coiled | oop aggregation i s necessary.
For the secomfflq | oop aggregation fed onto one outside of the first

filament | 00poRoqheoalinll Aafld, IBveAl 1 {fe! ATALAT de'Stndehalghing vater

surface on the ot outside o rst ament | oop aggregafti

regul at & itha PP dhéRt Obuhlite § ésﬁoﬁ'*ég@ﬂatéa”dbetﬁFBKLBQm@hbhénﬁqscr'b'ng
| oops and therefore the thlckness wdth of the filanment bundle-in the

posi ti oF oind thiorad P! c6 N &8Cobpst wahqve;et adeibif rené es1pel bfbeheegul at ed
as related with the regul ati on bel ow the water surface. Such first and

second flidap®enfotmey agyrelgmt ildawidr cstmmfa;sedﬂllnrbm par ebheltapltaces and -
the above nentioned first aggregation is fornmed al ong one side surface of
t he aboWhemafiommeda seeans efgregatladingl rtheuoli dih nof | the fridamehs above
-menti oned second
bundTe functions effectively to form an intended wuniform -
thickness co1]ed ioop aggregation is necessary.

For the second filament 1odp aggregation fed onto one
outside of the fi'rst_.f'i'lament loop aggregation, a guide U
‘roller is located just below the water surface on the other
outside of the first filament loop aggregation to regulate

“the position of the first filament bundle sinking whi]e.
desﬁribing loops and therefore the thickness width of the
filament bundle in the position on the water surface just
above the guide rolier wi]i be regulated as related with the
regulation below the water surface.

Such first and second filament lToop aggregations are
processed in two parallel places and the above mentioned’
fifst'aggregation is formed along one side surface of the

- above mentioned second aggregation.

In such formation, when the above'l mentioned second
aggregation is heated on the side surface to be about the
fusing pemper?ture, the filaments on-the side surface will
sofﬁen to make a synthetic resin layer of a high density by

thég]atéfa1 fall of the loops.

Y



éggﬁegation I's heated on the side surface to be about the fusing

tenperature, the fi.larent$ on the side surface will soften to make a
synthHgtic resin |ayer of a hi.gh density by the lateral fall of the |oops.

resih ‘aacki ng sheet ‘br.-_ne.t;—J._iikg sheet. In _nolding synthetic resins, the
general tenperature®as of”tHe-cooling bat & s about [err]. for PE

I hyl RP | ; _ 10 . f \/C |
(hol i n%f “Chl or 1 ArerT LR EER R Sy afrek ¢ g RISl meYree taemepe
h YV P o ' . F i | . 50
tgn%ogy(r)n_/ \é\ﬁ?éﬂgﬁtf ygggfﬁg?r?elﬁ shg#] gﬁ; ou%qs:ﬁ’es |\éérr'g€ee?8r;§sg?han 1n’r?16

w 'l be over}a@pprdphBkiHENsABRYColNRe¥RY SkeSHRhERES: the coiled |oops forned
hetre will be Tamnated i n several steps ang w il be cooled in water and

therefore the obj a4 meOWi*EAkyABReEIE! FsiAs| NEné Qdhér £RMEUMFET dldde ¥ be
obt ai ned. Therefore, in order to sequentially sink the coiled | oops by the

filament bungf etie ¢beTihgubath uid adifout 150 T efffcrt tRE/ € pod yadthyd end ) anel
active agent reducing the surface tension of the cooling bath. Enbodi nents
of the presePP i(poentprapytarid) beabaptailfedto n40h6.f didrovWPvg: (Eddooiimarit s:
Fig. 1 is a side view show ng conponent parts in_an optinmum apparatus for
use in the peltentidelvandi ahoutnB5s6tsfor PS (polystyrene).
| - The surface tension of water on PVC (polyvinyl chloride)
is so high as to be about 60 to 70 dym./cm. that fine
filaments of an outside diameter less than 1mm. will be
U . overlapped in turn above the water surface, the coiled loops
formed here will be laminated in several steps and will be
cooled in water and therefore the object aggregations coars‘e
in the loop clearances will not be obtained. Therefore, in
order to sequentially sink the coiled loops by the filament
bundle on the 1liquid surface, it ié-_.feffective to add a
surface active agent reddcing the suff;ce tension of the
cooling bath. | |

Embodiments of the present invention shall be explained

in the following:

Embodiments:

Fig. 1 is a side view showing component parts in an
optimum apparatus for Qse in. the present inventi'on. Two sets
of filaments 2a and 2b fall vertically t.dward cooling water
5 while being moided in the thickness direction from a die 1

Jresin material under
m.



of filaments 2a and 2b fall vertically toward cooling water 5 while being = .
mol ded in the thickness direction froma die 1 éxtr @ding. d:thernmoplastigc
synthetic resin material under pressure. In the:l ateral .direction (ffgnt
to back directionof the paper surface) of the dire:jJed hirgscase, many >4 *
filaments 2a and 2b are to be nol ded gas arranged=éi‘pﬁeﬂetérnined I nterval s

- (pitch of 3to5 mm) in the length zone corresponding to the |ateral :
wi dt h opressupeended nol di ng. ‘A conveyer 4 present on the water surface is
arranged in the falling zone of the filaments 2b and is driven at .a
conveyi ng spediad thgudateralhditecbioddsforaritedoc baphr di reckyonl ofv e er
si nki ng speed of the filanment |oop aggregation. On the other hand, in the
fal | i ngranae surfaced ofinkhe o ik irbdhisi kaseermainy fhalanentar2a ang heaters -
3a and 3b are arranged _together with reflecting plates @9 so as heat
sour ces2boarendadiecrmalded cas aar naeaed: atwpeedetesminegeinterxatal | is
arrangeg a guide roller 6 at a predeterm ned spaci-ng fromthe delivery end
of the &BdYENNRHS hRP MWinkyidt theslepgib zRRecREreseendhads i that s 2a
may fal n the water surface in this ¢learance and nay be led by this
rol | er gagﬁrgin?wggan9§AaBaPPtSPdPBeHPﬁS'gﬁbnerged rollers 7a and 7b
rotated and qfiygh @Yo £o5R580AL BRI RaBEFAMIGFdL Y ridndSd ]

in the falling zone of the filaments 2b and is driven at a

conveying speed equal to the later described comparatively
slow water sinking speed of the filameht 1o¢p aggfegatibni',

On the other hand, in the falling zone of the filaments ;u)
"2a, bar-1ike ceramic far'infrared'réy"heatérs 3a anq 3b are
arranged together with reflecting bTates 9 so as heat
‘sources. | |

" on the Qatér'surfabe adjacent to where the filaments 2a
‘fall is arranged a guide rollier 6 at a prédeterﬁinéd spacing
from the delivery end of the above mentioned conveyer 4 so
that the bundle of the filaments 2a may fall on'the water
surface in this c1earancé and may be led by this roTTér 6 to
8ink down.

A pair of feeding submerged roT]ers_7a and-7b-rdtated
and driven at a constant speed are arranged'in'water to hotd
‘and contract the buthé of the filaments 2a having sunk 1in
‘the above mentioned Watér ahd move it in"thé'cboiing water 5.
Many -engaging pins 8 aré erected at intervals on “the
‘peripheral surfaceées of these submerged rollers 7a énd'7b. As

the'rotating'periphéraT speed of these rollers 7a and 7b



and contract the bundle of the filaments 2a havi ng sunk in the above
mentjoned water and“mbve i:t xin:the cooling water5. Many engaging pins 8

~~~~~

are *@ﬁgcted at intefvali;s«-on the peripheral surfaces of these subnerged
rol | &rs<7a and 7b.*,AS*Jhe. totati ng peripheral speed of these rollers 7a and
7b - 10 - rotatimg at a-constant speediPs-set to be |ower than the
falling speed of the filaments 2a, the filanments 2a falling at a high speed
from the di eretatingpaticterengtadtosrgadki hy pAtwderbeylonerafhan the

T i R ki 1
sgrface zoneaguggpdg hﬁpﬁﬁSy 29 {Het %?1% Pi&&%kg éﬁcﬁﬁeﬁggﬁél+ﬁéfgﬁf$%%er
durtace, That™ Euter by Yel HIE heft itidey e BT A {alfs L g 7o
{omper atur 6 SPOhat | e "SR G byPRoat B35S, The dhoua eanr a9t

heaters 3a a%r%ép%ﬁqu 2ol tRe dPfferdhdd betwdh ithedFBNTS ndlePadd ehd Unk
in the cooling water 5 will quickly lower in the tenperature and wll be

hardened. Hogawkfing h&seediar danedef itelBtSiotis Wi 11 beohegntaatd iim tiiee

pul i ng anounts by the submerged rollers 7a and 7b stopped in sliding by

the engagi ngwaites: 8urface zone due to the buoyancy of the filaments 2a of
a small specific gravity. As a result, the filaments 2a will
form lToops on the water surféce.

(_/ That is to say, the filaments 2a extruded out of the die
will reach the water surface of the cooling water 5 while
being kept near the temperature at the time of molding by
heating by the above mentioned heaters 3a and 3b in the
falling zone {n air. The filamenis 2a having sunk in the
cod1ing water 5 will quickly lower in the temperature and

 w111 be hardened. However, these hardened filaments 2a will
‘be regulated in the pulling amounts by the submerged rollers
7a and 7b stopped in sliding by the engaging pins 8,
therefore the hardened parts in water will be subjected to
resistances from the rollers 7a and 7b in water and thereby
the soft filaments 2a still at a high temperature just before
reading the water surface will be curved and will be
gradually pulled into water while describing lToops to form
coiled loops."

- - when the temperature within the bath of this cooling

-water 5 is kept at 60 to 80°C, the cooling water 5 in the



" therefore the hardened parts in water wll
the rollers 7a and 7b in water and thereby the

»8s8s

-high tenperature just before reading the water $urkate. wnIL be curved ang

wi |
| oops.

part wifiilaRenks c@aanteacaingy
descri bi ng | oops on this.wat urface wll be waved and dlsarran e
1 esponskPHRELH, “r%ckﬁ?'g s Q’a/d fa %

be gradually pulled.into water while descrrba,ng Jl opps o form coi

When the tenperature wi t hi - tHie bat h of fhﬂs‘cooilng water 5 is- kept
at 60 to [err], the cooling water 5 in the - 11 - falling position will

be Iocaﬂﬂlﬂ'lnﬂl easpyipeaming et hecall unbaddeds b deeatitng hey wdher surface
whi | e at a hi gh tenperature. 3‘ this boiling, the water surface of that

'8r §'UPf‘2‘ﬁ’éer Ak oF tha

eatendsurdaseorehi e At Aeligha

din
sur f ace

h f Il b
obet rutt B 1P (T B an Sr BookPd el Ehefmriat. YBR: a0 4w * gee il e

i sar 1 ogesb ot (B AQPRoaRY LReuPY! dtePORlLeRRE! R 1) be'Gall sﬁ.%t've' Y

many.

I'h” such con | oops W | use eac
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| oops

arts between t he adjacent loops wll be

CO”T'SUFUS|YTHQWE$%rbn tghe ardtall | karrake OBndadtedPoitwden '&H@h'Ch
coi |l ed | oops

adjacent 1loops overlapped on the water surface will be
bbstructed by the concavo-convexes by this disarrangement of
the disarranged form.loops and the contact point parts will
‘be compérative1y many. |

~ In such contact part, the loops will be fused with each
other between them and will be cooled to be hardened.
Therefore, coiled loops having comparatively mahy fused parts
between the adjacent loops will be continuously formed in
turn and a filament loop aggregation A in which coi1ed lToops
a, are cross-linked longitudinally and 1atefa11y'with Yoop
edges overlapping between adjacent filaments 2a will be
formed. | |

'On the other hand, the other corresponding filaments 2b
will form, on the water surface 1 loops with a filament
Tengﬁh correspbnding.tO'the difference between the extruding,
molding and falling speed and the conveying speed of.the
conveyer 4 beihg equal to the sinking speed of the filament
Joop aggregation A regulated by the above mentioned submerged
rollers.7a and 7b and will be transmitted toward the falling

zone of the above mentioned filaments 2a while being

be subjected to resistances from
soft filanehts 2a still at a

¥
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[er¥] are cross-1linked Iongltudlnally and | aterally with | oop edges
over | appi ng bet weedt adjaoent filaments 2a will be formed. On the other
handg=t he ot her correiponﬂlng-¢|lanents 2b will form on the water surface
1 16ops with a fitarfept Length corresponq ng to the difference between the
ext rudi ng, nDIdlng'and fakFirhg speed and @he conveylng speed of the

4 I
SSSYZéZ[ion BB dof Bl 68 BS 81186560 g Kol X,y | 8B 3ameny 7,
id will I h t d
flaments J9Rh F%‘-*Eéa“wo“i ﬁgha#aﬂ 801yt onghey© w P bane

conveyer 4. 'F%rfrﬁécﬁ@mbeh?@of%ﬂﬁegﬂt tRe HBidlh 1'di'>pt B@efr'ﬂa%'ﬁ&wg QQF%bt MyW Il
be formed by being fused in the coiled | oop overl apping parts by heating by

the above nugdtoitRyl beahs abovehirentitheld haareirs 3Bbwhn1&htheCcPiVay@htd are
conveyed will be well softened on the surface, will be conveyed to the

delivery enctofort tmxsornmmyer dncang lconyeyledi,nwd 1fihbecweeNiingofeenedSonThe
sinking zone in water of this aggregation Bis |ocated on one side of the
falling zortdeofsurfiacabowo enke onedveyedndmt Lhen. dghevéry aeadt oPathe
falling bet ween the aggregation B and the guide roller 6 on the opposite
side will b&ansanern ¢t and tnbl T 1# tnetntaitha egotire aategalion B and

guide roller 6. Therefaore, the size of the |oops w|l )
L The sinking zone in water of this aggregation B is

Jocated on one side of the falling zone of the above
mentioned filaments 2a. The filaments 2a falling between the
aggregation B and the gufde rolier 6 on the opposite side .

.'wi11 be regulated in the thickness width by the aggregation
 B and guide roller 6. Therefore, thé size of the loops_will
be formed to be _substantia11y. constdant and the softened
surface of the abo?e mentioned aggregation B and the loops_on
one side of the aggregation A will be fused together.

Thereby, there is formed a mat material wherein the
second ffTament aggregation B of higher density is laminted
to one side surface of the first filament aggregation A.

By the way, as another embodiment, the above mentioned
high density second fi]ament,aggregation B need not a]ways be
formed simultaneously with the aggregation A. As shown in
Fig. 2, an aggregation B formed in advance may be fed onto
the conveyer 4. A backing sheet made of a.synthetic resin
fiim or net—like sheet made of synthetic resin may be fed
instead_of this aggregation B. In.the embodiment shown_in

the above mentioned Fig. 2, the same mechanism parts as in



be fornmed to be substantlally constant and the softened surface of the B
above mentioned aggregation B and the |oops on one, elﬁe of the aggregation
A will be fused together. Thereby, there is forneds a.mBI neuerlal wher ei’n -
the second fil anent aggregation B of higher dens*ty ES han1nted to one,s#%e
surface of the first filanment aggregagien A By The® nay,” as* anot her '
enbodi ment, the above nentioned high density second filament aggregation B
need nothal vamptsodEmé ot methosinTui h atbeusabyowe t meitd onggr cRfeg i o beards shown
in Fig. 2, an aggregation B fornmed in advance may be fed onto the conveyer
4. A bachsngcthEGﬂYWEOEMOh gefpmenss oumesials.i |'m or net-like sheet made of
synthetic resin may be fed instead of this aggregation B. In the _
errbodl ment showEhese F@saRstd iR embeddments. g he; genyg¥ernéchani tv¥ parts as » -

- 13 - the enbodi nent shown in th bove Nt i q 1 bear
respectF?BYﬁyaﬁﬁanr %ﬁeﬁ@@ ifhePe SUb rﬁeggﬁ?lvg Ehooth®rent s,
t he conve¥er 4 h nve |n surface s t to be subgtantial ly. fl ush mnth
Lhe wot BAEEG, (SHEr 260 R (IR%, Pan i 4189, 50 (VS I 58 rtPmiRY g |

someunay LBELLSLidhe, SHROPLASH ob WP dolhet dsacaetwep ad¥yide ey, in

order to- pu he "col ormed on e co I-ng wat er Surtace into
wat er m%gggug,glsturblng their form a surface actlve agent IS added |nto
cool i ng wat er

By the Way, in order to pu\] the coi1ed-1oops formed on
£he.cooling watér surface into water witheut.diéturbing their
form, a surface active ageht is added into edpling water 4.

Amounts of addition of the.surfacé active agents per L;

100 parts of water: |
Adion“system: A]ky1benzehesu1fonate | i.to 0.2 part
Dia1kylsu1fosuccinate - 1 to O;OS "
Nonionic system: Polyoxyethylene nonylphénol ethef |
1 to 0.1 “

It is effective to add 0.05 to  0.2% .
dialkylsulfosuccinate which is high in the capacity of
reducing the surface tension and in the'cbnnecting_effect
with a slight amount. -

Now, in this kind of apparatus, in ordef to keép the
cooling bath level constant, cooling wgter“is circulated with
a'bumpjwhiIe'being overf]oﬁed. In such'cése, many bubbles
will be .generated in an auxiliary tank level detecting
electrode and cooling bath and will be'disadvantageous in
molding. In this'respéct, at the above ﬁéntiohed effectiVe

component concentration of the dialkylsulfosuccinate, many



Anouints of addition of the surface active agents per 100 parts of water:

Ani on .system AlkyLbenzenpsujfonate 1to 0.2 part
D al sulfosu00|na1e R 1 to 0.05 Nonionic system
Pol yoxyet hyl ene nOnprhenqL.ether 1to0.11t is effective to add

0.05 to 0. 296d1aIRyISuIFoSUCC|nate‘ Yhith is high in the capacity
nnecting effect with a sli

of redUC|ng t urface tension and in the ¢
anount . ‘i“hbf standqter t’apgar'ara&@d. n Sheget tPEeRedly £AD SOFPHG ber h

| evel : lated with
overT 832? T Rt R R A TR

tank | evel fgfﬁ%fgu?#gguéggﬁaﬁgd cooling bath and wi Il be di sadvant ageous
i * ol di ng IS respec the above nentioned effective conponent

concent rat on of ihg %%' %XEéPHB‘?SESEéF‘é%?n%r@FYthe thus! f"o#ﬂlégplr‘%%ahn%% to

be generated. Therefore, It can be said opt1 num use

preferably {od® ad@redations A ‘%\Hcﬁﬁl hayUss £G4 Eed WLHEL X“g&%ﬁ's%h made

consisting of the thus formed filanment [oop aggregations

coated w th ¢f pthet same maderdhait e @ure @ &f abhdi Ki Vakert €b twhprove
filament to inprove the bonding strength between the two sets of filament

| oop the bonding strength between the two sets of filament loop

aégregations A and B and permanently set the two aggregations

in place.
The apparatus therefor is shown 1in Fig. 3. An
i./ aggregation A pulled up from a bath 10 of the above mentioned

cooling water 5 is fed into a primary dryer 12 by a feeding
roller and is dried at a low temperature. 1In this drying,
the aggregation A is still about 70°C due to the high
.temperature of the cooling water 5. Therefore, the water can
_be comparatively easily and positively removed by blowing
warm air or the like.
- The dried aggregation is fed into a surface coating
process part 13. The above mentioned plastisol, is applied
_in the part 13 by sucﬁ means as blowing, painting or dipping.
It is then fused by high-temperature drying in a secondary
dryer 14 and is wound up on a winder 15. A backing sheet
consisting of a resin sheet, foamed sheet, rubber sheet or
net—-sheet may be used for bonding to the-back.surface of this
aggregation A in response to the object of use of the mat or

- Sheet [



aggregations A and B and permanently set the twQ aggregations in place. The
apparatus therefor is showm in Fig 3. 1An :3ggreyatson A pulled up
froma bath 10 of the above nentioned cooling water< § is fed into a primry
dryer 12 by a feeding roller and-is dried at a |:ow 4 Epéeat yf e. In t ks °
drying, the aggregation Ais still_.abguL [err]'dﬁéfib'tﬁe Hi gh tenperature
of the cooling water 5. Therefore, the water can be conparatively easily
and posgbringlt ohe ERuaeh 1y 1l owi ng warm air or-the like. The dried
aggregation I1s fed into a surface coating process part 13. The above

ment i oned plastisol, is -applied in the part 13 by such neans as bl owi ng,

pai nting or dipping. It is then fused by high tenperature drying in a
secondaPglgryay 114hdwe iide WRVICD (R 18902 wi nder 15. 108 bwokisng sheet
consisting of a resin sheet, foaned sheet, rubber sheet or net-sheet may be
used foPlpstdcrigeroDORe Digatydumddaigte his aggregdi@ on 'A in response to

the object of use of the mat or sheet. - 15 - Fornatiogn Exanple 1
~ Pol yvi nPEaki |l dzede Dipwtyipiispdpurate 100 part® Pl asticizer DOP
D octyl phthal ate . . 50 Stabilizer Dibutyl -tjn laurate '
2 Cadmi um st ear at e C8IMiUm stearate . g 5r¢ 4.5 part
" Barium stearate - 0.4
Coloring agent ‘ | 0.1 "

A compound material of the above mentioned mixture is
molded as filaments by an extruding mo]der, S | | \*)
'The distance between the conveyer 4 below the cooling
water surface and the guide roller 6 is set to be 15 mm. The
distance between the guide roller 6 and éubmergéd roller 7a
is 9 mm. The filament molding orifice diaméter of the die 1
is 0.8 mm. The die orifice arrangement is of four
longitudinal rows. The clearance petween the filament 2b
orifice and filament 2a orifice is 50 mm. The clearance
- between the filaments 2a and 4 mm. Their lateral orifice
pitch is 5 mm. the distance between the die cooling water ;.J
surface is 5 cm.
The die temperature is 186°C. The die pressure is 90
kg./cm?. The extruding pressure is 190 Kg./¢m*. The cooling
water temperature is 60 to 80°C. The guide panel temperature
is 120°C. Two ceramic far infrared ray heaters of 2.5 KW
‘each are used. At a molding linear speed of 2m. per minute,

loops at a speed of 40 cm. per minute can be made.



Bar-i um st earat e . B 0.4 Col ori ng agent

0.1 A conpound materd«al of *thé above nentioned mixture is nolded as
firgments by an éxtrugi ng soleder. The di stance between the conveyer 4 bel ow
t he'-8aol i ng wat er, sl face and-the guide roller 6 is set to be 15 nm The

distance between the Jui'de *ofl er 6 and sebaerged roller 7a is 9 nm The

filament nolding orifice dianmeter of the die 1 is 0.8 nmm The die
orifice arrangerbmtthis fdrmdbion) dngidnty alldiong theTfe Ementaiundia ween
the filanment 2b orifice and filament 2a orifice is 50 nmm The cl earance
bet ween t heihi i&msebhdcRnessdwidim dirastionawithl thei9vtde Jiatlens, sthen

t he di stance between the die cooling water surface is 5 cm The die

tenperaturefrenterand bask gsurpreesupt i theoaggregatipns w{an eRer dﬁ%

I teppera

. is 190 Kg./ . Th i t ' 1o
e Suhbor L e BF B Ao FLpdFRE; 3T 3 AL

f 2.5 h od. [, cli | i . ' ) 3
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not 109 e gl PR D Sl o 0S5 Ml 4 dgn w1 Line o de

rollers, th n C he aggregatl ons can be nade

~uniformand a mat of a filament diameter of 1 nmm, |oop size of 5 to 10 mm
. and thickness of 14 nm is obtained and is

Formation Example II

when, in the conditions of Formation Example I,
K./ o the filaments 2b are in two rows at a spacing of 4 mm.,
the filaments 2a are in two rows at a spacing of 4 mm.,
and
the distance between the filaments 2 and 2b is 45 mm,
a thickness mat of the above mentioned second
aggregation layer B part of a filament diameter-of 1 mm.,

loop size of 5 to 10 mm. and thickness of 14 mm. is obtained.

Formation Example JIII

when, in the conditions of Formation Example I,
the filamenté 2b are in two rows at a spacing of 4 mm. ,
"the filaments 2a are in two rows at a spacing of 4 mm.,
the distance between the filaments 2a and 2b is 45 mm.
and | |
. the distance between the conveyer 4 and guide roller 6

is 17 mm.,



made a product through drying and bondi ng steps.
in the conditions of Formation Exanple I,

at a spac ing of 4 mm, the filaments 2a are i n:itwe Eows at a spaci

4 mm

and the dlstance between the fil anents 2=&nd=2b rs=45-nn1 a

Formation Exanple I
"t he lean?mgs 2b are in twp rows

When, s

ng bf ,
A

t hi ckness mat of the above nentioned sr2cond aggregatﬁon Tayer B part of a :
filament dianmeter of 1 nm, loop size of 5 to 10 nm and thickness of 14
mm is obtai n@dthIinnmaitomeﬁarfﬁl'IQMelrﬂt Wiame tier oife 1comdi,t iloop &fi zieor mat i on

Exanpl e |

the filanments 2b are in two rows at a spacing of 4 mm, the

f|Ianenﬂ§52§'E?e‘?rW@mcaﬁﬁmEhaFkae§§a@f h§ om.sismpbtaneedi st ance bet ween

“the filaments 2a and 2b is 45 mMmm and the

di stance between the conveyer 4

and guide roller 6is mm, - - 17 - a thick mat of a-filanent dianeter of
1 mm, | size pf 5 to 10 and thickness of 16 nm is obtained.

Ef f ect s é?¥§%% S eﬁ??ognYﬁ"Fn% Nmet hod of the present invention, since
there i

cl osed

S fornqg 2R gaggEﬂggt gntﬂf |r%%%?hggnggékakhgeskgggsth%ge |nd|V|duaI_

| oops w11 devel op resi
formed an aggregation of irregular coil-l1ike 1loops, the

individual closed loops will develop resi]iency. They'are of
such irregular form as a wavy form and therefore-high.in the
degree of contact fusing between the adjacent COntinu6US
coiled Toops and between the loop forming filaments arranged
longitudinally and laterally. In the aggregation part in
which such lops are formed in the upright direction, in
addition to the resiliency of the aboVe mentioned loops
themselves, a stiff mat resiIiency can be obtained by the
strength of the bonded degree between these locops. The high
density thermoplastic synthetic resin layer is high. iﬁ
strength, particulérly, in the tensile strehgth.;-Therefore,

according to the method of the present invention, there can

be obtained a mat material high in both_ resi]iency and

tensile strength and as such is suitable as a porch mat or
floor sheet;

In the method of the present invention, the filaments
are lowered onto the water surface while near the moldwng
temperature and, when this water surface is waved by bo111n9,

the loops formed on the water surface wi11 be able to be in

‘such irregular forms as wavy forms and to be contact-fused in

the loop intersecting parts and between the loops.




such-irregular formas a wavy formand therefore high in the degree of
contact fusing betyéen-thq'QQLgcent continuous coiled | oops and between the
| oopyfor ni ng filanemgsiarcanged |l ongitudinally and laterally. In the
aggr e§atii on part iy which.such+l ops are forned in the upright direction, in
addition to the resfliency  ot-*the above-n#htoned | oops thensel ves, a stiff
mat resiliency can be obtained by the strength of the bonded degree between
these | oops. The MW@ ddieiageond &iteprast 1eor aaoragatiqoredisnmaggyarhigh
high- in strength, particularl¥“ in the tensile strength, Iherefor?, .
accor di ng t o9eRE 1yt EBRrBPPY RELiFcSERthehle Mesin laweresimu ! haN8BYS! Hell a
mat material hi i,n bo resiliency . and tensile strength an s such is
sui'tabl e as Qaﬁ%ﬁeﬁ]ndf’%a Ffﬁbr%%ﬁﬂé§!°qnofhgﬁﬁ%tiﬁﬂr%fg?ﬁgrﬁgggehf'rSt
I nvention, t fil t [ r 0] [ he
t??wf:he%r{e% , r%%%r#ﬁ]vlv}e 1S OIH %ﬂé‘%%"ﬁéﬁ%é%@ﬁf@o{,rﬁ %\{%6

nol di ng tenperature an S Wwater surface IS wave ng,

| 00ps T or medyg /{05 olAt $onUIhAE © sl 09 AR ' DEohilElshyT el

forms as wavy forns and to be contact-fused In oop I ntersecting parts

and between HBgeh@PNS: alterhativ@isn thengecoadole! armehtioNed a0m&Eshd on
I's made a high density thernoplastic synthetic resin |ayer simultaneously

in parallel wglgtelgar iiow neti Backf shertalaterdiescridwaied | iAt abveacentor a
aggregation lowin the filanent density, the above
: net-sheet may be used.
In addition, there are auxiliary effects that, when the
filament bundle falling toward the cooling water surface is
o Eegu]ated in width the sizes of the.respective loops formed
of these fiiaments will be uniform and, when the width is so
congfo11ed; the combining of the above described upright.
directed loops and laterally fallen loops can be easily made.

If the distance from the die to the cooling water
surface is 1on9; the fi1ament'temperature will be reduged by
"air cooling between them. Therefore, it is desirable to set
the distance to be as short as possible. However, if they
are too close, the loop formation on the water surface will
be disturbed. Therefore, this distance of 5 to 10 cm. is
effective.

By keeping the temperature of the cooling water at a
comparatively high_ temperature of 60 to 80°C., a 1local
boiling state in which the water surface on which the
filaments fall is_prdper1y waved by heating the filaments

. submerging into water can be automatically obtained.  1In

order to smoothly sink the filaments to prevent the loop



mentioned | ong nmat material can be continuously forned. However, , T
alternatively, the above ment i oned secobgagggreqatfqn or back sheet
material formed in advance or a net-sheet may be.wsefl. kn addition, thefe.
are auxiliary effects that, anihefilmmntbgmmqﬁau¥nqt0Wthh§§”
cooling water surface is regul ated-iypwi dth the*si'Zes of the respective

| oops formed of these filanents will be uniformand, when the width is so
cont r ol feachps t be iegrbd istgrbédt hei tabiw e effectiived tor addt ali sectfadel oops and .
laterally fallen | oops can be easily nmade. If the distance fromthe die to °
the codetwipvevaagenturface is long, the filanment tenperature will be reduced
by air cooling between them Therefore, it is desirable to set the distance
to be as short as possible. However, if they are too close, the loop - .
- formation on the water surface will be disturbed. Therefore, this
distance of 5 to 10 cm is effective. By keeping the tenperature of the
cooling water at a conparatively high tenperature of 60 to [err]., a loca

boiling state in which the water surface on which the filanents fall is
properly waved by heating the filanments subnmerging into water can be
automati cal | y obt ai ned. In order to smoothly sink the filaments to ;
prevent the | oop - 19 - fornms being disturbed, it is effective to add-a
surface . :
\v



act+ve agent. - 20 - CLAIMS: 1. A nmet hod for producing a mat conpri sed
of filanent |oop aggregati ons,s conprising ext rudi ng a plurality

of wheinoplastic tesir fijauwents into cooling water, heating said filaments
bef 6Reent eri ng sej d»pool.kpg-water to maintain their tenperature close to
that at extrusion, *mai ht aFrrpg said cooling water at a tenperature such
that the heat of said filanents causes~| 8falr boiling at the surface of the
cool ing water whereby said filaments are caused to form | oops.on entering

t he water, - ;sipg said | ooped filaments to sink into said cooling
water .at a rate lower than that of extrusion; and conveying a thernoplastic
synthetic resin layer into said cooling water, at a rate equal to that at

whi ch t he fi1| anmeng 418{)@%€%regbaﬁc;ﬁ{£si ns' %kmiaqt g{’é"g?ﬁ%%g! F@gfy\@gtﬁégﬁspggpt_hat

t he thernoplastic syn ic resin lay conta anent

aggr egation ?3V¥4§¥ﬁ§ﬁ? fuqﬁﬂn ate f N, PSS 2f 4@ -
et hod accor% I'ng to dal ‘m1 eﬁrrgl‘legnﬁ;sé;i d.eE’Ler rrcg%?é.;st i% synt %Tktfes!?f\
layer is a SnbdidARN rb PR F990RGALISONnE BbEWNShgf WA Kieasihy
than that of the first filament | oop aggregation, fornmed by extruding a

second pl ur ald g faf ameneishBeiférecshfief i h@BdHé dod IPH A Watle 't bmaamelainr st
filaments while obstructing the sinking of said second :
their temperature close to that at extrusion, maintaining
said cooling water at a temperéture such that the heat of
said fi]amenté causes local boiling at the surface of the
cooling water whereby said filaments aré caused_to form loops
on entering the water, and causing said looped filaments to
sink into said cooling water at a rate lower than that of
extrusion; and conveying a thermoplastic synthetic resin
layer into said cooling water, at a rate equal to that at
which the_fi]ament loop aggregations sink into the cooling
water, such that the thermoplastic synthetic resin layer

contacts the filament 1oop_aggregations and becomes fused

thereto at the points of contact.

W 2. A method acéording to Claim 1 wherein said thekmoplastié
synthetic resin layer is a second filament loop aggregation,.
of higher filament density than that of the first filament
joop aggregatién, formed by extruding a second plurality of
synethet{c resin filaments in parallel with said first
filaments while obstructing the sinking of said second

filaments by a conVeyor present on the cooling water surface.

_ﬁ____—__gﬁ___;;__——
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filaments by a conveyor present on the cooling water surface. * C

S

- 21 - 3. A met hod according to Clalﬁhl whereln sai_d

™

L Ms#

i

t hernopl astic synthetic resin layer is a preforned ‘seconfi f;lanent Ioog,

aggregation of higher filament density than thats-sf, the fiT st fllanent-Lﬁbb

aggregation. 4. A net hod accordlng to Claim1l Aefefnssaid thernDpIastlc
ic resin layer is a preforngEd éynthetlc resin backlng sheet or

synt het
net-Ilk
t he w

wat er
nmet hod
| ower s
accor di
a tenpe
l1to
addedi
subst an

4 wherein

en S medhos BeRpEAne ES Hfa W 1 BneEYif CRATY STt TRARIS el oy
the thegggeha%t.' G UINCIAGef 036" d WeedBod o8BLALCHT YRR O 21 110

ace and a gui de ent on Tt he opposite sSi d

u of the die“to e water surface 1S

Q gh'ﬂg ohCo?i8REr ﬁ1 ?érﬁénqﬁ derlsi 6 \Uhgie ltﬂatbhgf di 56 af'ﬁf‘stf, r

on1the
A net hod

¢g1haeﬁﬁy1ga@ Aggrledidtioh.t 0 6 wherein the cooling mater Is held at
rature of to [err 8. A net hod according to any one of clains

7 wherein O. 05 to 0.2% surface active agent di al kyl sul fosuccinate is

nto the cooling water. 9. A met hod according to Caim1l
4ial | yA aetdegt acbettding tb Claivh 1Swhé&rein said thermoplastic

synthetic resin layer is a preformed synthetic resin backing

sheet or net-1like sheet.

5. A method according to any one of claims 1 to 4 wherein

the width of said first filament 1loop aggregation is

_ regulated by the thermoplastic synthetfc_reéin layer led by

said bonveyer on its falling water surface and a gdide roller

present on the opposite side.
6. A method according to any one of claims 1 to 5 wherein
the distance from the lower surface of the die to the water

surface is 5 to 10 cm.

7. A method according to any one of claims 1 to 6 wherein

the cooling water is held at a temperature of 60 to 80°C.

8. A method according to any one of c1aims 1 to 7 wherein

0.05 to 0.2% sufface active agent dia1ky1suifosuccinate_is

“added into the cooling water.

9. A method according to Claim 1 substantially as described

* [ L M S *
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- 22 - herein with reference to Fig. 1 or Fig. 2 of the acconpanyi
drawihgs. * C ,L,-"MI :S¢ * J g npanyi ng

v e

—22—
i . herein with reference to Fig. 1 or Fig. 2 of the accompanying
drawings.
/

TN L A



