METHOD FOR PRODUCI NG MAT CONSI STI NG OF FI LAVENT LOOP AGGREGATI ONS C]LF
Backgy,ound; of thg I nyenti.gn:.. ;This invention relates to a nethod

pr oduci ng % coarse net-l.i ke-sesilient mat such as is described iﬁyganLF G
copendi ng di vi'si ohd] «lappl:ication, No. 9200676. 6 by ent angl enent

of synthetic resi i monofI'[ atrents and nore_particularly to producing a nat
consjsting of filanment |oop aggregati ons and adapted .for use as a porch mat

of fixed di mensigppuen fok! PRODUBENEURPIcBNG1SPIflG! BraFhRifiERiee! . | nst ead
of a conventional carpet nat or Synthetic resin nat, €re has been
proposed a three-di mensional neiodppkRcBREGAPIBNSEL I Ng of synthetic resin
ronofi |l aments high in the water perneability and quick dryability.
Due to such characteristics as the resiliency and .weat her - proof ness,
such three-di nensional net-like mat is used in many indoor and out door
i el ds, | Bagipdreundasf i thie alhvenbisnech water using place as, for exanple,
an inlet and outlet of a bath roomor a pool side and is appreciated
because it is sinple to wash and dry. Also, as this kind of -

three-di nensional mat is open in structure, sand and gravel brought in when
it is trodden ofhWBl |inves RIwWnranates| Ithoe mehed oiorheP RFYELRI. As

water or the like also will drop down, the surface can be always
coarse net-like resilient mat such as is described in our

copending divisional application, No. 9200676.6 by
entanglement of synthetic resin monofilaments and more
particularly to producing a mat éonsisting of filament 1loop
aggregations and adapted for use as a porch mat of fixed

dimensions or a floor mat formed and laid in a long sheet.

“Inéteéd of a conventional carpet mat or synthetic resin
mat, there has been proposed a three-dimensional net-1ike mat
consisting of synthetic resin monofilaments high in the water
permeability and quick dryability. Due to such
characteristics as the resiliency and weather-proofness, such
three-dimensiona]-net—]ike mat is used in many indoor and
outdoor fields, is applied particularly to such water using
place as, for example, an inlet and outlet of a bath room or
a pool side and is appreciated because it is simple to wash
and dry. . |
T : Also, as this kind of three-dimensional mat is open in

| structure, sand and gravel broughf in when it is trﬁdden on
will drop down .and will not remain on the surface. As water

or the 1ike also will drop down, the surface can be always



kept dry. It is thus convenient. In addition, when such elastlc sheet as a
synthetic resin sheet, foam sheet or rubber sheet Jsiphsted tﬂ the | ower
surface of such mat, t he cushi oning property of ai=mat wili be i ncreased,

t he sand and wat er dropplng fromthe surface williHes Eec@hﬂed‘by this sheet
pasted to the | ower surface and the floor wll be’ prevented from bei ng made
dirty d|rectly by t he dropping sand T Tike. Description of the Prior {
As discl os . dapane atent. pullication . No. 14347/1977, such

t hr ee- di HERE] (‘Myl né[t 8 Ez‘%gt"%"ef 'd as a non-woven fabric wherein
many nonofil anments nmade of a- thernoplastic- . ynthetlc resin are fused at
their contact points and cooled to be SO|IdIerd ~The formation of upright

| oops di scl osegl,i %ggqug%gi/ : nEuEHble'l%%tt"n%n gpe?glgg2/a19§9n§ng¥.}epanese

patent | aid open nown as a web tformng neans o

above nmepisqReds{ddBITERbEM hEN FPNTIBBRR fHYdC i doPashRdl heo NeAswOven
fabric formation by the above described conventional neans, the

resilienqywelr sutgddediofi dialn dtagmaie paidhiood ;bﬁob@myTbe fi magents by

this produci ng neans overlap on each other:conpressing the -3- filanents

and, as @inasubé, intriduseanit'anigé edatheinsany ofatledre dropping from the
surface wiTT'be'receiVed by'this'Sheet;ﬁaSted*to the lower
surface and the floor will be prevénted from-being made dirty

directly by the dropping sand the like.

W/
Description of the Prior Art:
As disclosed in Japanese patent publication No.
14347/1977, SUCh'three—dimenSiona1-net-]ike*mat is formed as
a non-woven fabric wherein many monofi I'aments made of a
thermoplastic synthetic resin'are-quédfat-their contact
points and cooled to be solidified.
“The formation'6f'upright-1oob§ diét}osed in -Japanese L
o’/

patent publication No. 31222/1980 and Japanese patent laid
open No. 85061/1987 is known as a web forming means of the

above mentioned filaments in such non-woven fabric.

Now, in the non-woven fabri¢ formation by the above
described conventional means, - the resiliency :'of the
individual filament part itself is low. - The filaments by

this producing means overlap on each 6thetfc0mpressing the



filaments becones higher, t,he resiliency of the sheet will be lost. On the.

other;hand, whem'the wel .for.fation i s nmade | oop- like, the resiliency of

t he fllanent itsel{ bn dack+loop-like the resiliency of the filanent itself
in each | oop-1ikKe phrt wtti:“be devel oped but, in the web nmade of arcuate

| oops-arranged in’a substaﬁtlally fixed form the respective |oops are

fused at thelr |ntersect|ng points and there are few contact points between

the adjacent, N thay §f qfqﬁsJﬂW rfé'il’n@”&rﬁé‘ﬁﬁi %‘ﬁtd%??@%“& ?‘Hgm”y

of the Inventlon Ebcordlng tot r’‘esent 1 nven ere 1s provide

met hod for sRnQeen g b%dB?rIesCWT%W&eq h%f r‘é%‘@l%’i‘ﬂcy‘ 8?ptﬁg%ﬁg@i' W71 be

gonpri sing extrudi ng a Furali t her mopl astic synthetic resin
filaments ipleq .cooling water, heatlng sald fllanents before entering said
cooling water to maintain thelr tenperature close to their - extrusion
tenperature, maintaining said cooling water at a tenperature such that the
heat of said filanments causes |ocal boiling at the surface of the cooling
wat er whereby sabnl fthé anterdrs harad ,c mhead the webmfbompt ion ést madegiobp-

wat er, and causing said | ooped filanents to sink into said cooling water at -
a rate | owdrikehathehaesdfl iercyusf drhe filament itself in each 1oop-like

the resiliency of the filament itself in each loop-like part
will be developed but, in the web made of arcuate 1loops
arranged in a substantially fixed form, the respective loops
\J are fuéed at their intersecting points and there are few
contact points between the adjacent l1oops, and therefore low

resilience against treading. : . '

Summary of the Invention:

According to the present invention there is provided a
method for producing a mat _comprised of filament 1loop
aggregations, Icomprising extruding a plurality of
thermoplastic synthetic resin filaments into cooling water,
heating said filaments before entering said cooling water to
‘maintain ‘their temperature c¢lose to their extrusion
temperature, maintaining said cooling water at a temperature
such that.the heat of said filaments causes local boiling at

¥ the surface of the cooling water whereby said filaments are
céused to form loops on entering the water, and causing said
looped filaments to sink into said cooling water at a rate

iower than that of extrusion.



Description of the Drawi ngs: The nmany advantages and 5fea;ufes 6f the’

present invention can be best understood and appreciaied Py rgferenge to,

t he acconpanyi ng draw ngs wherein:

Fig. 1 is a site*view showi ng princi pal

features of enbodi ment of one apparatus for use itrizh@:prbsSent’ i nvention;

Fig. 2is

an expl anatory view showing a filanment T'dop forning in the

present invention; Fig. 3 is a side Vi%wTshomﬁng principal features of

anot her %pbodL

a side vi
i nvention;

e SLURL: gL :'1fes of a mat produced by the present
[ [ t | i.ng.sheet I hod of
t he present igsggtiiﬁ; Zn§8¥ggegég$; %ﬁgPégggfgg?gﬁoﬁfhgyghg? é?ggﬁggd?negt

™

_-qt of _appar at us ffy

of mat pri%d)é;aeﬂowc PCoB! 6EE uA dYFI 698 arkP 'atld it R bt F8RePbnkae

| nventi on:

nmeans of the present I1nvention there may be obtai ned of

use in the present invention; Fig. 47Fs

upright pf and el ddpanying YHdwbinds 'vesdfe il aments in three-di nensional

aggregations, which has ‘'many spaces within it to develop a cushi oning

property.
obj ect of

A npigCoRsiid | 89 sldel AORSW 0§havdi h@UP riinzdpadepredit iige Onotfhe
the use can be provided. In order to formsuch mat, severa

filament smdfodiment of one apparatus for use in the present invention;

Fig. 2 is an explanatory view Shdwing a filament 1loop

forming in the present invention;

Fig. 3 is a side view showing principal features of

another embodiment of apparatus for use in the present

invention;

Fig. 4 is a side view showing respective exampies of a

mat produced by the preéent invention;

Fig. 5 is a step diagram for producing sheet using the

method of the present invention; and

Fig. 6 is a side view showing another embodiment of mat

produced by the present invention. .

Detailed Description of the Invention:

By means of the present. invention there may be obtained

of upright entangled loops of synthetic resin: filaments in
three*dimensiona]-aggregations, which has 'many spaces within

it to develop a cushioning property. A mat consisting of

"loops of various sizes depending on the object'ofrthe-use can

be provided.

In order to form such mat, several hpt filaments of

hot

&



- 5 - tﬁernDpIasth syntheti¢c resin are pressed and extruded through T-die
orifiges and are,'madd td.fall: toward a water surface. A pair of inclined
panel s are set assppposed*to.each other on the water surface and a bundle
of the above nerfi ohgd f{}aments is lowered so as to drop between these
panel.s. The falling hot ¥ilaments gf;i_heated by such heat sources
as cgramc far infrared ray heaters so as not to be cool ed by the

at moSbher & Atuiol] asAold NSl iIgyS| ADRLR 1A B0l pl-BE<BHOY A BENELORAGoBANG! S

act to prevent the tenperatiure the tilanents by the radiation heat

reflecti onghPeelynhot-did 3R $c8E Caf@S¥ rbOmERkE tbNtfa 100itlcih P Swatek he
wat er surface. Unl ess the filanents are hot, the loops will be cone

| ar ge. Féiitrifalce.in the filanents of a reduced tenperature, no coiled | oop
will be fornmed but only a bent formw ||l be able to be nade. The hei ght
fromthe die nouth end to the water surface is 5 to 100 cm and the heat
reduction of the filanents is prevented by making the die nouth end
approach t he wat&r pairf ade iae Inned gsanpebs i dte. s€he agr idrposeatl ahet eachf t he
T-die is 0.3 to 1.5 nm as

other on the water surface and a bundle of the above

mentioned filaments is lowered so as to drop between these

panels.

The falling 'hot filaments are heated by such heat
sources as ceramig far infrared ray heaters so as not to be
cooled by the atmosphere and the inclined parts above water
of the above mentioned panels act to prevent the temperaturé

drop of the filaments by the radiation heat reflection.

Sucﬁ hot filaments aré easy to make into coiled loops
on the water surface. Unless the filaments are hot, the
loops will be come large. Further, in the filaments of a
reduced temperature, no coiled loop will be formed but only

a bent form will be able to be made.

The height from the die mouth end to the water surface
is 5 to 100 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 T-die is 0.3 to 1.5 mm as



- 6 - an elenent determning the filanment dianetey, {eialns the re5|I|ency
and durability of the fornmed filanents and preyehts'the,pernanent

set. A mat sheet consisting of filament aggregatioris® of

can be made by arrangi ng the nunbers of orifices Eﬁwﬁéquhdlng to the -
wi dt hs of 90, 120 and 150 cm of intended mat sheets wi'th an orifice
arrangenent of a T-die of 3 to 6 Iongl udi nal rows at the I nterval s of

5 nn1and
filanent

PUTGRe Bel@rRiMTbG" e b2 ghahe " A¥anTbRL | i Y. ¢

nd e ce arran emen

hot
is

Tespective: wi dt h's

o
v N,

. f,0

made 10 fal; 4edLaldnk 1908l NGVRLRE BRgrhBd CFeh YR :B‘é syRger ged

rollers

rotatlng at a speed sufficiently slower t

Loops having a

I ng speed to
limt thefedlenitRd tHeegd ianéitersédnd to gi ve the filanments a resistance

toward the water surface fromthe above nentioned rolls.
peripheral length of a filanent |length corresponding to the diffe rence
bet ween the extrudi ng speed of the respective filanments and the falling

speed i n wat erAwmdt bshaetuardrsaildtyi repnoif nubibamehtr ryd ey dtei aam | offi ke on
the water surface by this resistance. At this tinme, in order to nake

easy to fresmelctdpe amikdtios raae bentmade doyyl arrhogpag itthe swwmibercd | € t o

keep boi

ling the cooling water surface between the inclined panels.
orifices corresponding to the widths of 90, 120 and 150 cm of

intended mat sheets with an orifice arrangement of a T-die of

3 to 6 longitudinal rows at the intervals of 3 to 5 mm and a

‘pitch of 3 to 5 mm in the lateral row.

" That is to say, a hot filament bundTe*extruded out of
the die of such orifice arrangement .is made to fall
vertically toward cooling water and is received by submerged
rollers rotating 'at a speed sufficiently slower than the
falling speed to l1imit the falling speed in water and to giQe
the filaments a resistance toward the water surface from the

above mentioned rolls. Loops having a peripheral length of

a filament length corresponding to the difference between the

extruding speed of the respective filaments and the falling
speed in water will be sequentially continuously formed to be

coil-like on the water surface by this resistance.

At this time, in order to make it easy to form loops and
to make bent irregular loops, it is effective to keep boiling

the cooling water surface betweeh the inclined panels. .

it

L]



This boil ing state vibratgs the respective filaments wound on the water
surfage. , As gr résull,i.entangl ed disarranged coiled | oops are induced
on the water surface.« I niordetr to make the boiling state on the water
surface between the shcliined gui de panels, it is inportant to keep the
filamgnts coming out of tthe*die at a hlgp tenmperature until the liquid
levely, s Generally, when the filanments are in contact with the atnosphere,

(he T ment oS Wil G VIBRUNE SThe AP BbcotUd ot Baghed, o

the falling in water of the Kept anment ex

mol di ng t eRRRfrd Urdh Oft 0 Wt drer rshrl%ﬁ:tehe abaye HE”FEQU?Q,he@h?QtEﬁéegi o

treatnent to prevent air cooling in the filament comng out o

Wl be indiitamaddd cdrted TBEHLIHFE, indhesd dhMetn&0Rht 88 sURF8Ee.i S
kept at a high tenperature of 60 to [err], this boiling will be

mai nt ai ned. When the filanments are nolded to be coiled | oops while kept at
a high tenperature, the fusing between the | oops will be accel erated.

Furt her, when thencootdengtoatake itheatboa Thirgh sttateeoat the, watenr sbhefaokded

| oops are pulled out into the atnosphere by the guide rolls and are sent to
t he seconddetwsearcesye iheyined| gbtdebbanedshe igasis yimporetdami t o ckekpor
‘hot air. A filament |oop aggregation has its coil density decreased
by i ncreasitig t hel ameat s oaonpnBl chg Nfecthe ndiat at) aofhigh tewmperahunat er

and has its coil density increased by ) .
until the liquid level. Generally, when the filaments are in

contact with the atmosphere, the filament temperature will
U/ quickly reduce. The water surface heated by the falling in
water of the filamehts bundie kept at a filament extruding
molding temperature of 200 to 150°C by the above mentioned
heating treatmen;'to prevent air cooling in the filament
coming out of fhe ,die will be in the boiling 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 mélded to be coiled loops while
kept at a high tehperature, the fusing between the l1oops will
be accelerated. 'Furthér, when the cooling water is at a high
temperature,-when_tﬁe molded loops are pulied out into the
atmosphere by tHe gui@e rolls aﬁd are sent to the secondary
process, they wi]]lﬁé able to be éasily dried with cool or

: hot air. _ -
A filamenéﬂ-lbbp aggregation has 1its coil density
decfeased by increésjng the rotation (pulling speed in water)

of the rolls in water and has its coil density increased by



-8- reducing the pulling speed. By the way,
filament fusing between the coi

the coil
agent .
and it i

i n order, to strengthen t he
and | oop and strxuuﬁJien fhe*durablllty of

itself, it is effective to coat the aggregatlons.miih a bonding’

Thereby, the entire filanment |oop aggregathemg gah hé strengthened

s effective to prevent the permanent set Of the uprlght coi-

part,

A vinyl plastisol is generally used T& the bondi ng agent in this case. i
The strength and FrablllhéPOf the mat can be increased by adopting a vfﬁ?

pl asti sol’

use a pl
-bondi ng

53080 T8 P

e*P2¢ of the mat and sheet. I't is effective to

astisol of the sane material m xture as of the filanents for the

agent . The bondi ng agent reduced in the viscosity by adding 20 to

30% pl astici zegg dyttoné h@a)tl |ﬁ{r§ﬂldé§m€6 'ﬁlrétﬁtsr%r?y Of.l -ﬁﬂégéﬁdfgg rl;l s the

above nenti one

aggregatio pped In its qui d

en t € excess

p'aSt'Sobe%ﬁgﬁﬁeQN@téb{fﬂdﬁﬁsloéﬁ ahénsbﬁéh@Qh%h %H@tdhﬁéEKiwﬂﬁfbﬁ-dryer
to be nelted and is bonded to the filanent surfaces of the aggregation to

i ncreasethBe ddisi ont et feentt e Mﬂﬂﬁ&ﬂﬁwb By tbatWahe daggregaPidnsi so
is made by adding a plasticizer and various stabilizers to a powdery vinyl
can be uwédhf ar bb&dabgvegmantionEdeobbggtxhe entire filament 1loop

aggregations can be strengthened and it . is effective to

prevent the permanent set of the upright coil part.

A vinyl plastisol is generally used for the bonding
agent in this case. The strength .and durability of the mat
can be increased by adopting a vinyl plastisol adapted to the

materials of the mat and sheet.

It is effective to use a plastisol of the same material
mixture as of the filaments for the bonding agent. The
bonding agent reduced in the viscosity by adding 20 to 30%
plasticizer to the filament material is spfayed.or painted or
has the above mentioned aggregation dipped in ité.Xiquid
‘bath, has then the excess plastisol removed with rollers, is
then heated at 170 to 150°C with a dryer-to-be melted and is
bonded to the filament surfaces of the aggregation to

increase the fusion between the filaments.

By the way, a vinyl plastisol 1is made. by adding a

AY

plésﬁjcizer:and various stabilizers to a powdery vinyl can be

ueedk$er the above mentioned object.

3
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-9- On the other hand, even if the thickness wdth of the hanging fil ament
bundl e is pot regul aled,s.a 4.5ree-di nensional formation of a coiled | oop
will be able to be,made. Mowsver, the size of the loop formed on the liquid
surface is not fixetk\, Théeeldre, a neans of regulating the thickness width
of the filanment bundle flncti'ons effectigrely to nake uniformcoiled

t hr eg-di nensi onal aggregations of an intended thickness. The entire

i nclined panel

ionofhe sthenl handst eebnplidt @ her it ds aXRPEEhADPNE the

cooling water surface may be of a stainless steel plate and the part in the
cool i ng wahengriag lfélemeatsbandl esis sictckregaf atedpl atichrdé—d tm&hé eshave

tthat t he panel

angle on the water surface is held to be 45 to 80 degrees in

order to réprmatipneofadi aoli dadhteep fwibh the abdat toobecmadad tiowévele, i nto

water the filanents having fallen onto the panel surface. It is effective
to keep th&heefi&eat@f etBf tIROR ntermed pandiheatl 1@@id osuBbEceByi sadiabt i ng

t he opposeg

arapces of a pair of opposed inclined panels and rolls in

.Cl
wat er , varl6ﬁ§gnDdTP?Eﬁf85§Pe@aT?Bﬂ% of zegwiaking obe thhekne s ki drial

structure ggnRe FOThmReSunalR firct TORE drtdet V815 P Swake uri Form '

t he periph8

coiled three-dimensiona1 aggregations of an intended

- thickness.

The entire inclined panel is of a stainless steel plate

or the part exposed above the cooling water surface may be of

a stainless steel plate and the part in the cooling water may

be of a stainless steel screen plate. It is effective that

the panel angle on the water surface is held to be 45 to 80

degrees in order to reflect the radiation heat from the heat

source and to slide into water the filaments having fallen

onto the panel surface.

It-is-effectiye to keep the temperature of the inclined

panel at 100 to 130°C.

By adjusting the opposed clearances of a pair of opposed

inclined panels and rolls in water, various modified

+ aggregations of a coiled loop three-dimensional structure can

_be continuously molded.

'Rotary rol]er§ exposed in a part of the-periphera]



- 10 -
i ncline
action

nmol di ng
about |

for PVC (polyvinyl chlorlde) and abo

surf ace
about 6

surface on the water surface can be applled-lnstead Of such

d panels. However, in this case, the radiatiion heat reflectlng

will be so little as to require a heat SOUré® two copes with it.

synthetic resins, the general tenperatureaas Bt t;hé oool i ng bath is

err] for PE (polyethylene) andeP (polypropylene) about 10 to [ert]

[err] for PS (polystyrene). The =

égPﬁéfg@ e&a?& %(‘ery&hnylbeclalp%h@%) insteadidh sakc 0 be ™
0 dynes

ine filanents of an outside dianeter

cmt

In

Iess

than 1mmxéiinedepanen Eappﬂawleﬂefrur Anahove idaselattdve Fwdianteon eatoi | ed
| oops forned here will be bonded in several steps and will be cooled in

wat er anget heé€f Qg e alchda opbjvert1 apgr agat 1 disieoassad nredwi f@op diestr ances

wi Il not be obtained. Therefore,

present

|nvent|on Four - 11 -
~In molding synthet1c resins, the general temperature as

of the cooling bath is about 50°C for PEv(po1yethy1ene) and
PP (polypropylene), about 10 to 40°C for PVC (po]yv1ny1

chloride) and about 85°C for PS (po]ystyrene)

The surface tension.of water on PVC (polyvinyl chloride)
is sb high as to: be ébout 60 to 70:dynes./cm. that fine
filaments of an outside diameter less than’ 1mm will be
overlapped in turn above the water surface, the coiled loops
formed here will be bonded in several steps and will be
cooled in water and therefore the object'aggregations coarse
in the loop clearances will not be obtained. Therefore, in
order to sequentially sink the coiled loops on the liquid
surface, it is effective to add a 'surface active agent

reducing the surface tension of the cooling bath.

Embodiments:

Fig. 1 is a side view showing component parts in an

optimum apparatus for embodying the present: invention. Four

t ai ne in order to sequentially sink the coiled

| oops onsédiecei tiwi doparwath, itt is effective to add a surface active agent
reducing the surface tension of the cooling bath. Enbodinments: Fig. 1is a
si de vi ew showi ng conponent parts i'n an optimum apparatus for enbodying the

&



fllanents 2 are to fall, vertically toward cooling water 5 froma T-die 1
extyudi,ng a thernnﬁ|a$t|C'$yn1ﬁet|c resin material under pressure. In the
lateral direction (front Y o«bark direction on the paper surface) of the
T-die in this casé, nahy-ﬂhhanpnts 2 are to be nolded as arranged at

predetgrm ned i nterval s (ﬁltch'of 3to>5 in the length zone
correifondlng to the Iateral width of an intended nolding. In the falling
zone o theSrmaL rebacro'fm C\%P{q&?fw kBivaPUeEIAN NP £ &r 35ar €
arranged on bot es of the filament bundle so as to be heatlng heat

sources. Latfiom | ¥ horG & nel eReduB3Ag! sa 4tREPMEpT1aBEeE ISanrtadt el Yebehow
t hese heaters 3. The above nentioned inclined panel 4 consists of an upper

pi ece 4a of matlariaionirmderantessurset in the range of 45 to 80 degrees and a
| ower piece 4b subnerged bel ow the water surface of the cooling water 5.
The | ower pieces 4b are arranged so as to hold the above nenti oned
filament bundle fromboth sides and the panels 4 are forned so as to be

adj ust abl y novabl énttdwarigteiraicdrirectdpnt héront ahe haduddiredtrion bot hhe
sides. As a result, the filanment bundle will be limted in the thickness

wi dt h by t h@aRssvessweiasohedf ptine| Tsdiej int fdisomase, many filaments 2

are to be molded as arranged at predetermined intervals
"(pitch of 3 to 6 mm) in the length zone corresponding to the

lateral width of an intended molding.

In the falling zone of these filaments 2, bar-like
ceramic far infrared ray heaters 3 are arranged on both sides
of the filament bundlie so as to be heating heat sourcss.
Laterally long inclined panels 4 are arranged respectively

below these heaters 3.

The above mentioned inclined panel 4 consists of an
upper piece 4a of a horizontal angle @ set in the range of 45
to 80 degrees and a lower piecé 4b submerged below the water
surface of the cooling water 5. The lower pieces 4b are
arranged so as to hold the above mentioned filament bundle
from both sides and the panels 4 are formed so as to be
adjustably movable toward the center of the filament bundle

: from both sides.

As a result, the filament bundle will be limited in the

thickness width by the above mentioned.panQTs 4 in the zone

w3
Z



reaching the water surface of the cooling water 5, further the out si de

~filamen
4, will

ts 2 of the bundle will fall onto the upper.ipgrts; 4a-Qf t he
slide on the upper parts 4a and will be subﬂﬁrged jnto the'

panels
cool’i ng

water 5. Further, subnmerged rollers 6 formed moyvabty: i‘R* thé direction of -
‘the above nentloned t hi ckness wi dth aé operativel*§ cbnnected with the ahove

mentioned panels 4 are arranged in “th

cooling water 5, have many engag\gg

7 fo i di d her al f the 3%
POl r s rBachafil o Hy, et nondf %é%.?ﬁcrbsn .ar:pgfév%t@fr”[%“ﬁwﬁ fnthe.
d ) b h h
falli nrg@é‘sS%aﬁ%‘*ﬁef*ﬁ%@éﬂ%ﬁ%. L%‘feé?ﬁ o] BuBh B9 PPEFrb1 Brdiefponan the
h h duced

ooPre! UbBer) pATES! RaZot 2thé Wadd 4. 6 e o1 1de BnlltHB GBBEE i g Cduch

t hey w

between the falling speed an

L3

bk BRJr Whiaiededyubhier g'e|da”ﬂh'ib h OO E WH ng, to the difference s

si nki ng speed. These rel axations w ||

concentrate in the water surface zone due to the buoyancy of the filanents
smal | specific gravity. As a result, the filaments 2 will forml oops

2 of a
on the

wat er purfleee, Tobmesigaide rol béosn 6 Nférged2.movidtaly i Int-otisay, the

filanments 2 extruded out of the die will reach the water

direction of the above mentioned thickhess width as

operatively connected with the above mentioned panels 4 are

arranged in the cooling water 5, have'many”engaging'pins-7

for stopping sliding erected on the peripheral surfaces of
the rollers 6, rotate in the winding direction indicated by
the arrow in the same drawing and are controlled in the
rotating speed to be lower than the falling speed of the

above mentioned filaments 2.

Therefore, as the respective fi]aménts 2 falling from
the die 1 at a high speed are reduced in the sinking speed in
water by the above mentioned submerged rollers 6, they will
be relaxed by the filament length corresponding to . the
difference between the falling speed and sinking speed.
These relaxations will concentrate in the water surface zone
due to the buoyancy of the filaments 2 of a-small specific
gravity. As a result, the filaments 2 will form loops on the

water surface.

This state is shown in Fig. 2. That is to say,, the

filaments 2 extruded out of the die wi]l_feach the water



>

- 13 - surface of the coqling water 5 while being kept near the tenperature
at -the time of nnhdlnp by hg@tlng by the above nentioned heaters 3 in the
falling zone in ai e _and byvahe refl ected heat fromthe upper parts 4a of
the inclined paneﬂs 4 Thp.ﬁvkanents 2 having sunk in the cooling water 5
will guickly Iower®in "t ehperature and will be hardened. However, these
hardened filaments 2 wll be regulated'lh the pul l'ing anounts by t he

b d [ 6 [ i di 7, th f
SubmeTed | SlLELEe ooy RS kB FhiC il c%- ofin§ 087 Belhel e pRFL e ©

b d d_th b I
tsgnpng;g?urtrap%'hééﬁﬁg g?e rr‘:egc%l ﬁgﬁf{éh r{' %zggaﬂhbbgygtﬁp\%g ancfvm' [ 1

be gradual | yeph bRed WeRtWsers WH | €h99$9ﬁ n BhBY ZoPRPSirf CafPT BhAOIYEG HePOPS-
Wien the tenperature within the bath of this cooling water 5 Is képt at 60

to 80C, thergppbtt@dVRéLf BrdfiMREUPPN PROYS FRNGT ONWE il iy el 4
wll be locally boiled by heating by the filanents 2 reaching the water

surface whide athe hivamérteerahdveng sBykt Hins thei ldodd.i nighvarairers sirfiace
of that part will be waved and greatly rocked and therefore the filaments 2
descri bi ng quopklpnidhes vatsmpserdiacee vand vl Wetvee thaardbreids.ar Howgack 1 ,n
response to the rocking of the water surface. Therefore, the total surface
contact wi | théseohstdeneddfbyamnbnt solcanid-lcbeyaegs lat edniin dihearmudnigiareent
bet ween t he -
amounts by the. submerged rollers 6 stopped in sliding by the
engaging pins 7, therefore the hardened parts in water will
' \UJ be subjected to resistances from the.submerged rollers 6 and
thereby the soft filaments 2 still at a high temperature just
before reaching the water surface will be curved and will be
gradually pulled into water while describing loops 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 between
the above mentioned inclined panels 4 will be lTocally boiled
.by heating by the filaments 2 reaching the water surface

‘while at a high temperature. By this boiling, the water
surface of that:part will be waved and greatly rocked and
therefore the filaments 2 describing loops on this water
surface will be waved and disarranged in response to the

rocking of the water surface.

Therefore, the total surface contact will be obstructed

by the concavo-convexes by this disarrangement between the



-14- adjacent |oops of the disarranged forns overlapped on the water

surface and the contact point parts wll Be.¢ouparatively many. In
such contact part loops will be fused with each ather ;and w&lf be cboled to
be hardened. 'Therefore, coiled | oops having conna;e&jwefyfhany fused parts
bet ween the adjacent | oops will be continuously fothed ih tdirn and a mat__
sheet (See Fig. 4(a)) consisting of-a4.i+4anment | oop aggregation A in whkgﬂ
coi l ed | oops [errl are cross-linked longitudinally and laterally wth %

| oop edifEkaceiVer lappengf Hhewdmsannpaged: formemoner bapped o8 ftdvened. As

under standabl e fromthe structure of the above nentioned illustrated

aggr egatWahera, FHrfAEeag@ndgattih ACPAtAREChPOHEY eRRCES veWl ddps P e )
formed horizontally at the time of .the above nentioned wording, the above
ment i ondtPMRATASIYSY MR- will rise in the upright direction when the
continuous body is used as hori.zontally. placed. On the other hand, as .

showi ng t he above nentioned Fig. 2, the outside filanments 2 hardened on the

upper part 4a1fl o4l BEPELoS dik ol RITA! bRUAILE AN Wty i el ned

panel 4, will “describe Toops on the ( da, W eaped
up, Wil ladd§i£f Orise 5&_?6’1 W i 4 OnhPBehRBL | NFHERESE e, 28N eldhq Ve
nmentioned part 4a while the adjacent loops are substantially close to the
total . HEJAHE EONbAEAt ively many fused parts between the adjacent

loops will be continuously formed in . turn and a mat .sheet

(See Fig. 4(a)) consisting of a filament loop aggregation A

in which coiled loops a, -are cross-linked longitudinally and Q_)

laterally with loop edges overlapping between adjacent

filaments 2 will be formed.

As understandable from the structure of the ‘above
mentioned illustrated aggregation A, in fhe aggregation A in
which the respective ‘loops are formed horizontally at the
time of the above mentioned wording, the above mentioned
respective. loops will rise in the upright direction when the

continuous body is used as horizontally placed.

On the other hand, as showing the above mentioned Fig.
2, the outside fitaments 2 hardened on the upper part 4a of
the panel 4 by the filament bundle falling on the inclined
panel 4, will describe loops on the slope ‘of the part 4a,
will be heaped up, will therefore slip down into the cooling
water 5 along the above mentioned part 4a whi1e the adjacent

loops are substantially close to the total_surface contact



- 15 % and will be hardened. , Therefore, as shown int he sane

draw ng, these fllanent gqnhawmll becone | ayers of a high filanent denS|ty
consi sting of a Ioop di r dctrkort at right angles with the above descri bed
coiled loop [err]* by tthe.other: center part filaments 2 and will be fused
with each other on *t he' comf act* surface of the coiled loop [err]. Therefore,
as sh in Fig. 4(b), the filanment |oop 3ggregat|on A wll becone an

299" ogati on ol e 0% FEPLLABR | 2YRO-E90RES! g hdld 090 YA sEle! O

one side of "coiled Ioo € nmovemeént of t e above nentloned

i nclined panglawh rig, a@ké@é e’ﬁh @Qﬂeﬁbepab@gewﬁﬁ*ﬁ‘“ d AL d Yof 3! RRghoop

a2 is forned for several filanments outside the | aments "2, an aggregation

A (see Fig. fA(lGmertongbati by orshiatlinigerat | 4 f'ﬁi&@“dh?@ehbﬁr rdt ofightck

layers will be formed and, when the panels 4 are both noved and the above

ment i oned | aingald yw e | ene | sipse ade st e padecdolebotbopubsishe théaoenes 2
of the filanment bundle, an aggregation A (See Fig. 4(d)) in which | ayers of

t he | at er al lcgnftald eardtoddd am2ratrse 2f andedidn bet fiukedniiahdehabkothdeson
hol ding the coiled loop [err] will be fornmed an aggregation A (see Fig.
4(e)) in whittte tdontant raurffidcarmft thendices Ted neatep Iggers of laterally
fallen | oops a2 wll be able to be forned.
Therefore, as shown in Fig. 4(b), the filament 1loop
aggregation A will become an aggregation of the above
U mentioned layer consisting of a loop ay fused to one side of

coiled l1oop as.

When the movement of the above mentioned inclined panel
4 is adjusted and the above mentioned laterally fallen loop
ai.is férmed for several filaments outside the filaments 2,
an aggregation A (see Fig. 4(c)) consisting of the laterally
fallen loops ay of thick layers will be formed and, when the
panels 4 are both moved and the above mentioned laterally
fallen lToops a, are made for both outside filaments 2 of the
filament bundle, an aggregation A (See Fig. 4(d)) in which
layers of the laterally fallen loops a, are formed on both.
front and back sides holding the coiled loop a, will be
formed an aggregation A (see Fig. 4(e)) in which the entire
- filament bundle is made layers of laterally fallen loops a,

will be able to be formed.

By the way, the formation of such various aggregations



By the way, the formation of such various aggregatigns i
determ ned by the corresponding positions of the;bungdie gf: the filaments 2 .
as arranged fromthe die 1 and of the ingldsmetl paneks 4, it"i

falling

- 16 - Ais

theoretically possible to use a T-die different fvtst:He fjﬁénﬁht ext rudi ng
spaci ng (nozzle pitch spacing) for fixed guide parfel's besi dés the above __

descri bed operation of noving the abd\Pe Tnent i oned panels 4. Fig. 3 1is

S R S, SR P S BG4 AT EL

si de vi
| nst ead

pair  Ofgr UALLIE GUNAGIY M9 1 ih a%%%@a%\edﬁ%%t%% 132970k bhe

di anet er above the water surface may be pro

bl e.t nEhe i NGlePHdre 1 M, 3k 4@ thaoreIRRANITYE pRldib 1Pl o LR aabove
menti oned enbodi nment shal

novabl e

bear respectively'the sanme reference

rotatably and laterally

nuneral s-died dePrepeAts ia ralé eft 1 afeRt Akt rddGdgdi siBad Png hithogrhedi ment,
the thickness width of the filanments 2 falling fromthe die 1 is regul ated

by thesgirtdH SsBacVgn thmse fridlelds $u i@ e pameirsd bBsitebantnd Rbodlee,

outside filanent 2 will fall onto the peripheral surface of the rol

exposed desmrei Hdtk opdraat san fatendwid@rrhea algyee mént henebopandéscai bed

t he

laterally fallen | oops a2. The layer part will be pulled into the cooling
water 5 by the above

Fig. 3 is a side view showing another embodiment of the
present invention apparatus. Instead:of the inclined panels
4 in the above mentioned embodiment, a pair of water
contacting rolls 8 exposed by about 10 to 20% of the diameter
above the watér surface may be provided rotatably and
laterally movable. The.other parts similar to the resbective

partss of the above mentioned embodiment shall bear

respectively the same reference numerals. - 9 represents a

reflecting plate.

According to this embodiment, the thickness width of the
filaments 2 falling from the die 1 is regulated by these
rolls 8. When these rolls 8 move toward the filament bundle,
the outside filament 2 will fall onto the peripheral surface

of the roll exposed above the water surface to form-a layer

‘of the above described laterally fallen 1oops a;. The layer

part-wi]1 be pulled into the cooling water 5 by the above
mentioned rolls 8 while rotating by the action of pulling it

into the loop filaments by the submerged rollers 6.

¥



ment i oned roIIs 8 whil e rotatlng by the action of pulling it into the | oop
filaments by the subnérge:Lj;ﬂﬂ ers 6. -17- The sanme as in the above

ment i oned enbodlnent,.varﬂousnaggregatlons Ain. Figs. 4(a) and 4(e) can be
formed by regulatrng ihe.pesitions of the rolls 8 for the filament bundle.
By the,way, in order to pal'f~the cool ed Ig ps fornmed on the cooling water
surfage into water wthout di st urbing thd i‘r Torm a surface active agent is

d'w
per 100 parts of BFerananRS, .”R“Ebét%%? 98B inBencehpPEinBlt . Y igls°,
part. Dialky] g?éelrl aut | 1aRE 4 EQIO }é(%)’:\r tandNOEt??' Cca%’sbgmformed by

Pol yoxyet hyl € phenyl ether effective to

add 0.05.reguidt ind- ehedigddin ioHd Oéﬁ'th@atreom ch 'f%rh'ﬂlli'e' #itBRent
capaC|ty of reduci ng he surface tension and in the connecting effect with

asslight amyurddidow, in this kind of apparatus, in order to keep the
cooling bath | evel constant, cooling water is circulated wwth a punp while
bei ng overflowed. |In such case, nmany bubbles will be generated in an
auxiliary tank |level detecting
By the way, in order to pull the cooled loops formed on
the cooling water surface into water without disturbing their

form,. a surface active agent is added into cooling water 4.

U | Amounts of addition of surface active agents
- per 160 parts of water:
Anionic system: Alkylbenzenesulfonate: 1 to 0.2 part.
Dialkylsulfocuccinate: 1 to 0.5 part.
Nonionic system: Polyoxyethylene nonylphenyl ether:

1 to 0.1 part.

It is effective to add 0.05. to 0.2%
dialkylsulfosuccinate which is high 1in the capacity of
reducing the surféce tension and in the connecting effect

with a slight amount.

Now, in this kind of apparatus, in .order to keep the

cooling bath ievel constant, cooling water is circulated with

’ a pump while being overflowed. In such case, many bubbles
will be generated in an auxiliary tank level detecting

electrode and cooling bath and will be disadvantageous in

molding. 'In this respect, at the above mentioned effective



el ectrode and cooling bath and will be di sadvant agepus i.n nplding: In thi's

respect
of the
Ther ef o
0.5 to

aggregati on A may be coated with a“pl8sfisol nmade of the same materi al

m xture
per mane
shown i
mention
roll er

Ais st
Therefo
bl owi ng
sur face

wound u

, at the above nentioned effective - 18, :: conpérerdt, concentrati on

di al kyl sul fosucci nate, many bubbl es tend t-0:bef generat ed.

re, it can be said to be optinmum to adgF:.apd use *preferably

0. 2% di al Kyl sul f osucci nate. The thus forted*fil’ameht | oop

as of the filanent to preyent the ndj n trengfh reduction a
GomEBnelt (GRNSIREHRHION oBhe thend A AL S It hehS 1 HBRBY Or 15

e

gt g RSP ST gt lgOn e i
B I, b, SR SRF| sk, r LB 4%, 40 poggeetion

48 a1kha

warm w

s @I i conparatively easily and positively renoved by
Sﬁ? OF thenP?ke. The dried aggregation Ais fed into a

coating process part 13 by the above nentioned plastisol,
is processed in the part 13 by such means as bl owi ng, painting or dipping,

is then fusedrihy Khok tEomREQAL Fria afieyitnJl dbpa aRAVYEX Yorilr Keimald Bad is

p on a winder 15. As shown
coated with a plastisol made of the same material mixture as

of the filament to prevent the bonding*strength reduction and

permanent set of the filament loops.

The apparatus formation-therefor is shown in Fig. 5.
An aggregation A pulled up from a bafh '1'0- of :-the above
mentioned cooling water 5 is fed into a primary dryer 12 by
a feeding roller and is dried at a low temﬁerature. In fhis
dfying, the aggregation A is still about 70°C by the cooling
water 5 at a high temperature. Therefore, the water can bé

comparatively easily and positively removed by blowing warm

‘wind or the like.

The dried aggregatioh A is fed into a'surface'coating
brocess part 13 by the _above mentioned plastisol, is

processed in the part 13 by such means as blowing,. painting

‘or dipping, is then fused :by high temperaturewdfying in a

secondary dryer 14 and is wound up on a winder 15... As shown

-in Fig. ‘6, a back sheet B consisting of a resin sheet, foamed

‘sheet, resin net-sheet or rubber sheet etc. may be .used as

bonded to the back surface of the aggregatibn'A-in repose to

¥
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in Fig. 6, a back shegt B ¢consisting of a resin sheet, foamed sheet, resin
net-sheet or rubQer «Sheet,pf¢c; may be used as bonded to the back surface of

the aggregation Ain vepbsertd ‘the object of use of the mat or sheet.
(Formation ExanplFe 1)° Paliywwi;nyl chloride (PVC (P-1300) 100
parts.Pl asticizer DPO Di dct'yr~ pht hal at e 50 parts Stabilizer
D buty] tin laurate ”Z%Qts" Cadm um st ear ate

0.6 part " _ Barium stearate 0.4 part Col ouring agent
0.1 part AyﬂﬁnﬁﬁﬁﬁfﬁméiHQ%ﬁ F the mBH\RF ieh?¥bned mixture is nolded to be
filaments by an extruding nolder. The cl earance between the inclined panels
on the cooling water surface is set at 15 nm The filanent nolding orifice
di ameter of the digrhatWBACERafpi® 1) The T-die orifice arrangenment is of
four |ongitudinal rows at tﬁe Intervals of 4 mmand a lateral orifice pitch
of 5 M The cl en&wcenF@t vRIBrige [plce(ARd3000! i Ng water 19¢ fraGdd s 5 cm
The die tenperature is [err]. The die pressure is 90 kg/[err]. The
extrudi ng pressupgastid92ekgdper Dliocthe pathianateat er tenpemsat wartiss 60 to
[err]. The guide panel tenperature is [err]. Two ceramc far infrared ray
heaters of 2.5 KStabéhiaee DsbdtyAt tdnmdkdiragel i near speed of2 DParier

,-Caamium stearate 0.6 part
. Barium stearate 0.4 part
Colouring agent ) 0.1 part
A compound material of the above mentioned mixture is
molded to be fi?aments by an extruding molder.
- The clearance between the inclined panels on the cooling
water surface is set at 15 mm. The filament molding orifice
diameter of the die is made 0.8 mm. The T~die orifice
"arrangement is of four longitudinal rows at the intervals of
4 mm and a ]étera] orifice pitch of 5 mm.
W

The clearance between the T-die and cooling water
surface 1is 5 cm. The die temperature 1is 185°C. The die
pressure is 90 kg/cmz. The extruding pressure is 180 kg/cmz.
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.



m nut e,

| oops at a speed of 40 cm per mnute can be pade.. - 20 -

extruder die pressure is applied and & Tilanents are-extruded into

orifice of a dia

panel o 1 2ol L RaTBE w  BERT ook oy LML b i FTne e

panels is set to be

regul ati @Reb¥ ldMtS dlLHAICS 14
will be therefore 13.5 to 14 nmmt

Under th@nabawgnnemhboaggréghihaas &H@ﬂnoﬂﬁIfﬁgfIXiéﬂuﬂg'BBQaﬁﬁgﬁlﬁnand
water rollers is noved by 2 dth I anent

bundl e,
f or med.

aggr egati I'de

I ck. S

nm toward the center part of thg
tilse magigr @g @iricIu FtOrtA UM d iy fie SO Vor@Nid 08esh&i 9. 4(b)

In‘thi's
formation, by only holding the filament bundle inji{s,thicknéss wdth
direction with the inclined panels, the front andibaekisukfaces of the
aggregations can be made uniform The aggregationg*sh@wn Psf Fiy. 4(a) is
obt ai ned and is nmade a product through drying and*tonding stéps. As the

rEd

air; ®

i ni i i i the fil t.is, 0.2 mmthicker than the filamen®
e o dknﬁgté nggrﬁé $ﬂﬂ$o 9$3818?Q°5%H"8 FPPaEéﬁPmGBFIbHPPGGture of

ed

wi |

e T RepPdpat PAF bahopa heGeTy, *

be

Wen it is further noved by 2 nmin addition, the aggregation form
shown in Fig. 4(c) will be formed. The aggregation in Fig. 4(b) is higher
In the adhesion to the floor as a mat or sheet than the aggregation in Fig.

As the extruder die pressure is'ﬂapplied and hot

filaments are extruded into air, the finished dimension of

the filament is 0.2 mm thicker than the filament orifice of

a diameter of 0.8 mm of the die and a fiTament éoi] structure

'of a diameter of 1 mm is made. Even if the clearance between

the inclined panels is set to be 15.mm, the aggregation
molded under the width regulation by this clearance will
shrink when the filament is hardened and will be therefore

13.5 to 14 mm thick. The loop diameter is about 7 mm.

Under the above mentioned setting, when one of the

“inclined panels and water rollers is moved:by 2 mm toward the

center part of the filament bundle, the aggregation form
shown in the above mentioned Fig. 4(b) will be forméd. When
it is further moved by 2 mm in addition, the aggregation form

shown in Fig. 4(c) will be formed.

‘The aggregation in Fig. 4(b) is higher in the adhesion
to the floor as a mat or sheet than the aggregation in Fig.
4 (a), can be increased in the strength by the laterally

fallen direction loops in the aggrégation, is high . in

Q;)

P



4 (a), can be increased ,n.the strength by the laterally fallen direction
l oeps , in the aggfeg?tion;,,ts high in - 21 - cushioning and is
effective. In the wpt.shéet-sednsisting of the aggregations in Fig. 4(c),

as the lateral direation;cgit is double, the mat strength can be further
i ncreased but the tushioni’ng*property is %oger than of the aggregation in
Fig'&%ﬁb)' (Formation Exanple 2) PVC POI§vinyl chl oride (P-1300)

100 parts P i G2 i i pht hal at e : 5.5 LK-40
Organi c cad%?%hb%hgﬁgtghgplg Q%QQ%QXbe' 0.5 part Cadm um stearate
0.7 Barium stearate 0.3 Col ouring agent

0.1 A conpound material of the above nentioned mxture is nolded with an
extruder. The cl epy aiee radt wBeRtt BBnEHStiRGdoPaRE Sa§Prb§atL §6RLI 1§ mBg er
surface is 15 nm The cl earance between the subnerged rollers is also set
at 15 mm Thechi | ag@nit hed! Tatigret i fdiaeat et ebiaf i 8e dbublies, Seheatmét 8
nm The T-die hole arrangenent is of four |ongitudinal rows at the
interval s oftbengthndan Beatfarrtihear iihicce asietdc hudf t be noasihen thg t @mmme frym
the T-die to the cooling water surface is 5.5 cm
is lower than of the aggregation in Fig. 4(b).

(Formation Example 2)

PVC Polyvinyl chloride (P-1300) 100 parts
W Plasticizer DIDP diisodecyl phthalate 5.5 "
LK-40 Organic cadmium chelate 0.5 part
Cadmium stearate 0.7 "
Barium stearate 0.3
Colouring agent . 0.1

A compound material of the above mentioned mixture is

molded with an extruder.

The clearance between the inclined panels on the cooling
water surface is 15 mm. The clearance between the submerged
rollers is also set at 15 mm. The filament molding orifice
diameter of the die is set at 0.8 mm. The T-die hole
arrangement is of four longitudinal rows at the intervals of

* _ 5 mm and a lateral orifice pitch of 5 mm. The distance from

the T—-die to the cooling water surface is 5.5 cm.

The die temperature is 190°C. The die pressure is 80



The die tenperature is 190C
The extruding pressure is 190 kg/[err]. The cool:,
to [err].
ray heaters of 2.5 KWeach are used. €
mnute, |oops can be made at a speed of 50 cm per**m nute. THereby, an

aggregation in the formshown in Fi@.za(b) of a filanent diameter of 1.1,

.

mm | oop, di angt er

nol ded.
subner geneFB TongeEatdfg 18°RE 80 G o7 HE R e, i 4 U lin AN 572

mm  The; di feif | C r t £4kS ;Qfe f | i ' OWS gt he

i nt erval ;90?‘2? d. er. 3 ?QB&H‘F far .19if.ra‘?lé(r:dh %}9 ﬁg&_{m%ﬁé of W g KVF.

the T-digatR hP8 G8BLL NJAYES Gho PYHAGCRInSarP $poed NEF B Gn IFIP W AINE, | S
‘The die pressure is 150 kg/[err]. The extruding pressure is 180
kg/ cn2. 1dbgsceahi B8 Matb ateapspabdr6f 68 chOperomi®yee. The inclined
panel tenperature is 120C. Two ceramc far infrared ray heaters of 2.5 KW

185C.

f 6 0 d tion thjckne f 14 bt
CBUERE | TReabrud S ThESeshd Aa el e oL el e TG 2" e

nm an ateral orifice pit 3.

each are used. The linear speed of the filanent:is

Thereby, an aggregation in the form shown in Fig. 4(b)
of a filament diameter of 1.1 mm, loop diameter of 6 to 10 mm

and aggregation thickness of 14 mm can be molded.
(Formation Example 3)

The compound material is the same as in the Formation

Example 2.

- The respective clearanées of'the-incTined.panels and

submerged rolls are made 10 mm.

The die fi1ément-orifice diameter is 0.4 mm. The die
orif{ce arrangement 1is of four 1ongitudina1-fows:at the
intervals of 3 mm and a lateral orifice pitch of 3.5 mm. The
distance from the T-die to the cooling water surface is 5 cm.
The die. temperature is 185°C. - The die presshre is 150
kg/cmz. The eXtruding pressure is 180 kg/cmz. The cooling
bath temperature is 60 to 80°C. The inclined panel
temperature is 120°C. Two ceramic far infrared ray heaters

of 2.5 KW each are used. The linear speed of the filament is

The die pressure is 8Q , ; 22 - kg/[err].
ng.Qath: ¢ erperature is 60+
The gui de panel tenperature is [err]. +Twoiceranm.c far infrared
At a mol di fg:{inear.speed of 2 m per

he “di’st ance from

¥
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-23- ‘set "at 3 5 n1per mnute. The feeding speed is set at 70 cm per

m Aut e. Thereby an gregaglen in the formshown in Fig. 4(c) of a
filament di'aneter’ of 0.5imm-.Loop dianeter of 6 to 10 mm and aggregation

t hi ckness of 9 ﬁW\I?,HDldEdJ*éFOFﬁBtIOﬂ Exanpl e 4) The conpound material is
the same as in the*For'matioirExanple 1. The die orifice arrangenent is of
four Iongltudlnal rows at the intervals % 5 nm and a Iateral orifice pitch
of.5:ﬁﬁ1 The ncll g anel clearance_is set at 14 t mm The di stance
fromthe T-38f E‘oBﬁ MBinster sdheadeedsng stpme h"es A AL i em

di aneter is % na% Jhe die tenperature is [err]. The die pressure is 90
kg/[err]. P ﬁe e Fﬁdlng pressure is 190 kg/cnR. Thereby, there is fornmed
an aggregation in the formshown in Fig. 4(d) in a sandwi ch state wherein
the front and back parts of the aggregation have flat snooth surfaces,

upper and | ower HORRSEY L drP d?g(?édhttﬂﬁu it &' e Sdwn and de, dadgprior
is of three- dlnen3|onal col structure. According to this aggregation,
there are agyagtpgPsmémeldidifeter of 0.5 mm, loop diameter of 6 to 10 mm

and aggregation thickness of 9 mm is molded.
(Formation Example 4)

" The compound material is the same as in the Formation

Example 1.

The die orifice arrangement is of four longitudinal rows
at the intervals of 5 mm and a lateral orifice pitch of 5 mm.
The inclined panel clearance is set af 14 to 13.5 mm. . The

distance from the T-die to the cooling water surface is. 5 cm.

The die orifice diameter is 0.8 mm. The die temperature
is 185°C. The die pressure is 90 kg/cm{ The extruding

pressure is 190 kg/cn@.

Thereby, there is formed an aggregation in the form
shown in Fig. 4(d) in a sandwich state wherein the front and
back parts of the aggregation have flat smooth surfaces,
upper and lower 1oops are formed in the lateralldirection and
the interior is of three—dimensiona] coil structure.

According to this aggregation, there are advantages that, as



24 - both front and back surfaces are flat and snooth and are di f f er enit
en coil-like surfaces, shoes or the like w,ll .m0t Tateh on the
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ext ensi
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i.s set at cm. Thereb
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ere many peopl e wal k.

Di fferents fHIR M s o N Gdhd h£y sekdecg. i s of open.coils, it will not
n shoes when wal king or will not cut loops. It can be expected to be

at era N ction col

re, it 1s effective for a gate in a

vely utilizable for slopes for sumrer skiing. - - 25 -
It can be -apblied to a slope for summer skiihg as

another use than for floor mats.
(Formation Example 5)

The compound material and other settings are the same
as in the Formation Example 4. The c¢clearance between the

inclined panels is set at 1 cm.

Thereby, a filament 1oop aggregation high in the density
of such structure as of pressed coiled 1oohs'is made and is
low in resilience but is high in strength. It is sheet-like
on the surface but is formed of laterally falling direction
coiled 1oops in the interior and is therefore adapted for use
as a mat passing soil, sand, rain and water. Therefore, it
is effective for a gate in a place where mahy people walk.

Different from the case when the surface is of open coils, it

‘will not catch on shoes when walking or will not cut loops.

It can be expected to be extensively utilizable for

slopes for summer skiing.

b
surfaces in wal king and the resiliency is higher jthaniof Jgeneral sheets’’ |t
‘can be applied to a slope for sumer skiing as anethers use* than for floor
mats. (Formation Exanple 5) The conmpound materi al**3nd ot her *settings are

the sane as in the Formation Exanpf%a%ﬂ " The cl earance between the inclined
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(Effects ‘of the Inventlon) Jn the method of the present invention, since
there is foyned an»aggregwuj;uT(ﬁ irregular coil-like |Ioops, the individual
cl osed 1oops wi || devel of resiliency. They are of such irregular formas a
wavy form and are*;hexef@re hi«\gh in the degree of contact fusing between
t he adiacent contirfuous ¢oil'ed | oops and getmeen the filanment form ng | oops
arrangsd longitudinally and laterally. Fn the mat in which such | oops are

formed™in th gg%&ghgf theqw¢@ﬁt1onq addition to the resiliency of the
above. nmentioned | oops t hense ves, a stiff mat resiliency can be obtained by

the strength of -the bonded degree bet ween these | oops. As such they are
suitable for a porch mat or floor sheet. The mat in which these | oops are

formed in the | atpi alne M N oif rE1d i Predént OiMveht B5n | | €1Wye btiheré Msgh
in tensile strength and durability, has clearance spaces sufficient to drop
sand, dirt &fotmeat candaymidgat ion t bé natrapuiat o ddid-loMes 3oopace e i s
therefore effective to be used for a long floor sheet in an establishnment
or the |ikeinddvadualycpespdeloapi wil hirdevamitop aresfidri encyt op&heyr acki ofig.
Further, by conbining and bonding upright direction |oops and laterally
fallen | oopSuent i regon 1grh&erm: Beéra wavybtoont andeaires thepetotenhiah chn

practical mat or sheet haV|ng characteristics of the individual mat nade of
both | oops the degree of contact fusing between the adjacent continuous

coiled loops and between the filament forming loops arranged
longitudinally and laterally. In the mat in which such ioops
are formed in the upright directioh, in addition. to the
resiliency of the above mentioned loops themselves, a stiff
mat resiliency can be obtained by the strength of the bonded
degree between these loops. As such they are suitable for a

porch mat or floor sheet.

The mat in which these loops are formed in the laterally
fallen direcfion is low in resiliency but is high in tensjle
strength and durability, has clearance spaces sufficient to
drop sand, dirt and water deposited on the mat down to the
lower surface and is therefore effective to be used for a
long floor sheet in an establishment or the 1ike where many

people walk in and out, or for a slope for skiing.

. Further, by combining and bonding upright direction
Joops and laterally fallen loops with each other, there can
be obtained a simple convenient practical mat or sheet having

characteristics of the individual mat made of both loops



- 26 - described above. An elastic back sheet pasted fo_.,such mat or Sheét
reinforces the nat elasticity and is so high in ;hg~gjf|nhty.mﬁth the set =«
floor surface as to be unlikely to slide or peel:off.: ParzlcularPy sand
and water dropped on the lower surface can be reggisved by‘thg back sheet

and the floor surface or the like is not dlrectly'dlrtled WWhen the

di ameter of the filanment in this cas9s set to be in the range of 0.3 tq
1.5 mmthe practical strength of the filanent |oop can be obtained and,

the ot hefe$rantPed 2PH¥E- can be made high in the sheet weight conveni ent to
the setting work and in the treading touch. When the major dianeter of the
loop of an irregular formis adjusted to be in the range of 3 to 15 mmit

w1l Do effeohiee] dkPePhadyd NongB AN L8 Wilon Ofhesoo P! Ifadiand: 1

t he maj or di afet et I"o0p 1 arge, a shoe ke W catch

on and i %é@@&ﬁ@%éﬁ%%tﬁ%ﬁ@'%é%% W'H 'thléedf'#ﬁ%xjo be

caused. IS not pref In the netho formng a mat

sheet caopsiipting ¥t Fuehrf isaTite Le0PoaBET IR kENG, té"@l'fdé vaerﬁe%1are

| owered onto the water surface whil e near the nolding tenperature and, when

thl S wateff Sur frget  6u gt v) edanly 41d | wager t@eopped: on the Tlower
surface can be received by the back -sheet ‘and the floor

surface or the like is~ndt'direct1y}dirtied!‘=

When the diameter of the filament fﬁ-this case is set W/
to be in the range of 0.3 to 1.5 mm the practical strength of |
the filament loop can be~dbtainéd'and; on the other hand, the
mat can be made high in the sheet Weight’COnVenient to the

setting work and in the treading touch.-

When the major diameter of the TOQb*df'an irhegular form
is adjusted to be in thé'range of 3 to 15 mm it will be
‘effective in keeping the mat e1astiéity-but;'on the other
hand, if the major diameter of the loop is too large, a shoe
tip or like will catch on and cut the loop and such danger as
falling down will be likely to be caused. Thus, ‘it is not

preferable.

In the method of forming a mat or sheet consisting of
such filament loop-aggregations, the filaments are lowered
onto the water surface while near the molding temperature

and, when this water surface is agitated, by boiling, the
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- 27 - loops forned on the water surface will be able to be in such
i rreegul ar forms as-"wavy forns -and to be contact-fused in the | oop

vvvvvv

intersecting parts.and between the loops. In addition, when the fil ament
bundl e falling tomafdﬁthe;cophing water surface is regulated in width, the
sizes of the respective lodps-formed of these filaments will be made

uni form and, when the width is so controBfed, the combining of the above -

descr™ed upright direction |oops and |laterally_fallen koo s can_be easily
made. \Wen i'ROPEnd@TPedePd LPE WRbeTrcBUREachewaddt PEcRPAG g%v?%ek? $heh

will also serve ag plates for reflecting the radiation heat.from hea
squrces for (RGRAUIGT A8 REnAa: MBYY o AMENE; FE 6P GeRtRRG THESdbbethe

ti d fi L s f ' t t t f id
(i Taments andoh rescdeesiPh BRptsr O bt Rah I e ST B a0 7

| aterally fallen | oop form ng nmenbers. Wien guide rollers partly exposed on
the water surface are used as the contract ing devi ces, a heat reflect ing

ef fect will not he ARG RHbn e LHE1 drhd R DRUNAW kT iRl L SRaPY £RE
subnerged rollers driving the guide rollers or under free rotation, the

filament | ogpe1ifingnREter SOHLfLESOFET U TN ain WifthGes hef st Besgof dene
rollers wll sink into cooling water wth little resistance and therefore

the | oop forespeicitliveot1dspsis€coemedy df Sttthdiad. fASamenesulvill hee ansdeery
effective

uniform and, when the width is so controlled, the combining

of the above described upright direction loops and laterally

Y fallen loops can be easily made.

When inclined panels are applied as the contracting
devices, they will also serve.as plates for reflecting the
radiation heat from heat sources for holding the temperature
at the time of molding the above mentioned filaments, will be
very effective to keep the temperature of said filaments and
will be simple and effective devices which will be also

laterally fallen loop forming members.

When guide rollers parfly exposed on the water surface
are used as the contractihg devices, a heat reflecting effect
will not be expected but, by the filament pulling action by
the submerged rollers driving the guide rollers or under free
v rotation, the filament 1oops formed on the exposed periphéra]
surfaces of the guide rollers will sink into cooling water
with little resistance and therefore the loop formé will not

be uselessly disturbed. As a result, they are very effective
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aggr egati on.

formuniform loop forms over all the range of “the

The pawl ed fornations on the perlpheraF sur fsacks of t he above

menti oned subnerged rollers are desirable to Stabh|LZE t fe speed of*the”
filaments controlled by themin the sinking speeg::,f: . st he,«di st ance fromthe
die to the cooling water surface is.long;, the freditert Yenperature will be

r educed

by air cooling between them 28Therefore, it is desirable to

sets The

di stance to be as short as possi bl e. However, if they are too adjacenﬁ**

t he | oof§of off @M ownbfiotMe \aaRer FOUMBSaceVRir| |abk dike ursage TRdr etbee,

distance of 5 tg 10 cmis effective. By keeping the tenperature of t
coollngaﬁ@f@ﬁaéﬂO@ -conpar ati vely high tenperatureof 60 to 80C, a |oca

boi l'i ng

state in which the water surface on which the filanments fal

this
he

i's

properly waved by heatlng by the filanents subnerglng into water can be

aut omat
prevent
sur face
sur face

I cal | y.obt ali N order to S t hl.

the 588 RUTTRY ooy aroehBoBar hrtrdtcpPELarsd B0 toh
RIIRERCE %tned §nb[nﬁ¢3san9 188 rE hPTL ol RAE) 3005 SORRL01 08

Wt adhesi rac i ca ren or s

el evatedpe speed of the filaments controlled by them in the sinking

speed.

If the distance from the die to the cooling water
surface is long, the filament temperature Wiil'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 adjacent, the loop formation on the water éurface
will be disturbed. Therefore, this distance of 5 to 10-¢m is

effective.

By keeping the temperature of the cooling water at a
comparatively high temperature of 60 to 80°C,.a local boiling
state in which the water surface on which the filaments fall
is properly waved by heating by the filaments submerging into
water can be automatically obtained. In order to smoothly

sink- the fTilaments to prevent the 1loop forms from béing

 disturbed, it is effective to add a surface active agent. By

treating the filament loop aggregation on the surface with an
adhesive, the practical strength of the mat or sheet can be

elevated.

the
can be

u .

.
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- 29 - CLAIMS: 1. A net hod for producing a mat conprised of filanent |oop
aggregations, coﬁpt+si@g§~wéxtruding a plurality of thernoplastic
synthet'ic rfesin fil.aménts int.g cooling water, heating said filanents before
entering said cool, hg*water.4«9 maintain their tenperature close to
their extrusion ténpéfafu?ér*naintainiq? said cooling water at a
tenquéture such that the heat of said f4¥anents causes local boiling at
‘the swrface 05 tgg cooling water whereby said filanments are caused to form
| oops on e the water, and causing said | ooped filanents to sink into
said cooling water at a rate | ower than that of extrusion. 2. A net hod
according to Caim1l wherein said filaments are constrained laterally while

bei ng | owergd wi Bahm%q:‘m)idngopokglp&géc%Rgtgql‘?i{ ol ded Bf .fﬁéﬁ%@ogé:r?a S

according to"ClaimZ wherern sard conStral ning means are inclline

akranged MoygblyghtibRE, hor&sﬁ?}%iagrecakwuae!ngw hgat $Awreas thor i d
heating so as to receive radiation heat fromsaid heat sources, said panels

contacti ng thermed Pastisl apRt AL 1 Belasli AVER 1aMdAataNd nhaVicd® 1aMmga NGl te rof
inclination with the water surface of 45 to 80 degrees. 4. A et hod
accordi ng tiwed&t then avler £1 ament ¢l ot Antidrging said cooling water to
maintain their temperature <close to their extrusion
temperature, maintaining said cooling water at a tempergture
" such that the heat of said filaments causes local boiling at
the surface of the cooling water whereby said filaments are
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.

2. A method according to Claim 1 wherein said filaments are
constrained  laterally while being lowered with heating

towards. the cooling water.

3. A method according to Claim 2 wherein said constraining
means are inclined panels arranged movably in the horizontal
direction below heat sources for said heating so as to
receive ra&iation heat from said heat sources, said panels
contacting the water surface at their lower ends and having
s an angle of inclination with the water surface of 45 to 80

degrees.

4, A method according to Claim 2 wherein said constraining

AU



-30- neans consists of guide rollers exposed by 10 to 20% of their dianmeter
the water - surface and novable in the hertzontaf.direction. 5.
A net hod according to aim1, 3 or 4 wherein the.weaps Jf sinking %ai d”

| oops into the cooling water at a rate |ower tham-4.hat, of «€xfrusion is a
rollers carrying a plurality of pins arrdnded” im the water
novenent of said inclineds—,

above

pair of

and novable horizontally with the B§tizontal
panels or guide rollers

t hod according to any one of C ains 1°wh

6. A
5 wher dIRTHEMS SR OT lgb'mdteh€°re{39r‘”l§d8¥°969f’h€y\/\b? ero A% &dethsif to 10

cm 7.
wat er i

surface active age

A net hod ,according to any one of C ai 1 to_6.wherein_the cooling
%%u %ag d ﬁé Ehfding to

any 0m%é¥-{35ﬂ£$ %ﬂ;ébg{%@erein .05 to 0.2% of a dial kyl sul phosucci nate

ed to the cooling water. 9. A net hod according

LGPt e $' 60°YETREPr 1 2"8. MOXEREPhod ac

r

IS a

to Caim1l substantially as described herein with reference to any one of

t he acconpanying drawi ngs or in any one of the Formation Exanples. 10.

met hod

g 0r PAOHEEROE AcEBFdTREPELSETafh B, B Wrald Wherein The means

of sinking said loops into the cooling water at a rate lower

than that of extrusion 1is a pair of_ rollers carrying a.

plurality of pins arranged in the water and movable
horizontally with the horizontal movement of said inclined

panels or guide rollers.

6. A method according to any one of Claims 1 to 5 wherein-
the distance from the extruder 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 Claims 1 to 7 wherein
.05 to 0.2% of ‘a dia]ky1su1phosuccinate~surfacé active agent -

is added to the cooling water.

9. A method according.to Claim 1 substantially as described
herein with reference to any one of the.accompanying drawings
or in any one of the Formation Examples. |

*

10. A method fqr'producing a mat comprised of a plurality

S x £, L M s =
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of fllanents conpr|5|ng the steps of: extruding a plurallty of resin
fifanments fron1anﬁexrruder such that said filanents fall toward a cooling
I|qU|d held at a tenperaIuce +bf 60 to [err]; heating the filaments as they
fall toward the €oolkng.i.qurd to keep said filaments at |east close to

t hei r__extrusion tenperatUre”"halntalnln%fthe surface of the cooling liquid

In & b |I|ng state thereby causing sairdSfliFanents to | oop and bond at a
pl ur y of.p on_reachin e surface f said cooling liquid, said
b0|I|ng act 9% }ihﬂﬁQ1 sﬁﬂTP?\? {E €t D BB d° t nmore points than woul d

normal |y occur |Q {pg ngeéffdgﬁﬁpﬁyou}ﬂng,s1 egqhq h@ﬂt%hef ch Rf t he

filament | oop aggrega cre sal d ament s Ioop and bond I'n the

cooling li Oé% el o asﬁchy {nggﬁda Hférﬁ?uﬁ’f‘é.r & eEHJvQFH”Q: ME§8Fingal d

féirst pair of regulating nmeans being situated opposite each other neafl the
surface of sajfifIid%t AU dhprdt JrdWRtéE0t s hgovedth of said fil anent

| oop aggregation as it sinks under the surface of sai d cooling liquid by
- neans of a pair péatesyl ehenginaments RAVitHey AT odar&ftREJ8ELNINGI NS.
liquid to keep said filaments at 1least close to their
extrusion temperature;
maintaining the surface of the cooling liquid in a
boiling state thereby causing said filaments to loop and bond
W, at a plurality of points upon reaching the surface of said
cooling liquid, said boiling action causing said filaments to
bond at more points than would normally occur in the absence
of such boiling;
hreguicting the width of the filament loop aggregation
created when said filaments loop and bond in the cooling
1iquid surface by means of a first pair of regutating means,
said first pair of regulating means being situated opposite
each other near the surface of said cooling liquid; and
regulating the width of said filament loop aggregation
as it sinks under the surface of said cooling liquid by means

of a pair of regulating rollers having a plurality of

engaging pins.
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