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Colored doormats, method of manufacturing and

manufacturing device

2. BACKGRQOUND OF THE INVENTION

This invention relates to colored doormats, a method

.of manufacturing doormats and a doormat manufacturing

device in which the doormats, usually placed before a door

‘or other entrance of a building or a house, for scraping

) mud or dirt from the shoes, and particularly, such doormats

are formed of numerous synthetic resin monofilaments in
rahdom loops form, and such numerous synthetic resin
monofilaments are respectively colored, and these colored

synthetic resin monofilaments are combined with colored

monofilaments of two colors or more than two colors to

produce mottled doormats or a striped docormats whereby

attractively colored doormats having decorative effect or

. attraction of beauty are available.

Heretofore, many a mat which is produced by

accumulating  synthetic resin monofilaments in random form

have been known. However, the conventional doormat of this .

kind is not colored or decorated with a pattern, and the

_entire mat is formed in monochrome, and as a result, such

mat is an extremely . short of attractive power from the

étandpoint of shadings of color, multi-coloration.
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3. SUMMARY OF THE INVENTION

An object of this invention is to provide doormats
which &re'fofmed by accumulating numerous synthetic resin
monofilaments in random loops and combining the colored
synthetic resin monofilaments with colored synthetic resin
monofilaments of two colors or more than two colors. whereby
mottled or striped doormats are available.

Another object of this invention is to provide a

dooxrmat manufacturing method and a doormat manufacturing
‘deQice, in which in order to produce mottled or striped
doormats, numerous synthetic resin monofilament are
accumulated in ~random loops by combining the colored
synthetic resin monofilaments are accumulated in random
loops by combining the colored synthetic resin
monofilaments colored in two colors or more than two
colors; and a spinning paék of plane rectangular shape for
spinning numerous syhthetic.rein monofilaments compriéés a
resin flowpath changeover unit and a multi-hole nozzle
plate, and the resin flow path changeover unit is provided

with coﬁmunicating pipelines 5a, SB, ... at symmetric

positions in longitudinal direction, and they are connected

to extruders 6A, 6B, ..., and a plurality of zone flowpaths
9A, 9B, ... are independently formed on an almost entire
surface of the resin. flow path changeover unit to be
communicated with each communicating pipe line 5A, 5B

to feed the different colored molten resin from each

extruder 6A, 6B, ..., and a collecting belt is disposed in

-_—
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WHAT IS CLAIMED I S 1. A doormat, conprising a plurality of |oops of
synthetic resin filanents intertw ned together with at | east a

portidn of *the | oops fused together to

3
the lower part of the spinning pack to accumulate the

colored monofilaments spun from the spinning pack in random
form which are supported on a pair of belt wheels roi.ating
in the same direction. Pérticularly; a pattern to be
formed by the colored monofilaments is freely changed over
to an expression of mottles or stripes by the direction éf
forming numerous branch flowpaths to be provided on each
zone .flowpath 9A, 9B, ... . Each of the branch flowpaths
is formed in a row in an oblique or parallel form in a
crosswise direction of the resin flowpath changeover unit.

A still further object of this invention 1is to
provided a doormat, a doormat manufacturing method and a
doormat manufacturing device in which in lieu of the
collecting belt disposed in the lower part of the spinning
pack, a cboling water tank is provided and a forming roll
is installed in the cooling water tank, and the colored
monofilaments being spun from the spinning pack .are
receiye;i by the surface of the formiﬁg roll to accumulate
them in random pools and the resulting accumulation 1is
transformed into three layers, a boir;tom layer, a surface
layer, and a middle”layer sandwiched between the surface
layer and the bottom layer, and the mottled pattern or the
striped pattern are produced equally on the surfa.ce layerx,

middle layer and bottom layer.

4. BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a multicolor doormat
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forman integral mat having a top surface and a bottom surface defining a
mat thickness, the | oops being of at least two different colors, and the

| oops*® * of said at least two different colors being entangled with each

other in a | oop formextending fromsaid top surface to said bottom

surface so as to form said integral mat with a nulti-colored pattern.
4

having a mottled pattern;

FIG. 2 is a perspective view of a'multicolor doormat
having a striped pattern;

FIG. 3 is a side of a spinning péck;

FIG. 4 is a plan of a resin flowpath changeover unit
and a multi-hole nozzle plate suitable for manufacture of
multicolor doormat as shown in FIG. 1;

FIG. 5 is a plan of a resin flowpath changeover unit
and a multi-hole nozzle plate suitable for manufacture of-
multicolor doormat as shown in FIG. 2;

FIG. 6.is a plan of a multi-nozzle plate as shown in
an embodiment;

FIG. 7 is a perspective view of a construction of a
manufacturing device for working an Example 1;

FIG. 8 is a perspective view of a const;uction of a
manufacturing device for working an Example 2;

FIG. 9 is a schematic view of a construction of a
manufac£uring device for working an Example 3;

FIG. 10 is a perspective view seen from reverse of a
multicolor doorma£ manufactured in thé.Example 3; and

FIG. 11 is a schematic view df.a construction showing
ancther embodiment of a manufacturing device for working an

Example 4.

S. DETAILED DESCRIPTION OF THE INVENTION
FIG. 1 shows a mottled multicolor doormat M produced

by accumulating two colored monofilaments in the A color



2. A doornmat, conprising a plurality of |oops of synthetic resin

filanents

Intertw ned together with at | east a portion of the |oops

fused togéther to forman integral mat having a top surface and a
bottom surface defining a '

5

and the B color in mutually random loops and the adjacent

monofilaments being different colors, and FIG. 2 shows a
striped multicolor doormat M' produced by disposing two
colored monofilaments in the A color and the B color
alternately in a predetermined width and accumulating the
colored monofilaments in a random loop form.

FIG. 3 shows a spinning pack of plane rectangular
shape that spins out the group of monofilaments to produce
continuously the doormat having the color pattern in high
productivity, and the spinning pack 1 comprises a resin
flowpath changeover unit 2 and a multi-hole noézle plate 3,
but the resin flowpath changeover unit 2 is divided into a
cover 2a and a flowpath changeover frame plate 4 for the
convenience of fabriéation. The spinning pack is
constructed by superposing the cover plate 2a, flowpath
changeover framé plate 4 and multi-hole nozzle plate 3 in
this order from top to bottom. Communicating pipe lines.SA-
and Sﬁ projecting at symmetricai positions in the
longitudinal direction of the resin floﬁpath changeover

frame plate 4 are connected to extruders 6A and 6B to be

used as shown in FIG. 7. The A colored molten resin which

is soft vinyl chloride resin, ethylene acetlic acid Vinyl-
polymer or the like is extruded and supplied from the
extruder 6A, and the B colored méiten resin which 1is soft
vinyl chloride resin,'ethylene aceﬂic acid vinyl polymer or
the like is extruded and supplied from the extruder 6B.

FIG. 4 1is a plan of the multi-hole nozzle plate. 3



mat wi dth and |l ength, the | oops of a first color occupying a first mat

section

of fixed width, thickness and |l ength, the |oops of a second

col ok occepyi ng a second mat section of fixed wi dth, thickness and
| ength, and the first and . second nmat sections being arranged
alternately along a | ength of the doormat so that the doormat has a
stripped pattern of |oops of said at | east

6
provided on the resin flowpath changeover frame plate 4 of

the spinning pack 1, and this resin flowpath changeover
frame plate 4 is provided with main flowpaths 7A and 7B
communicating with the communicating pipe lines 5A and 5B
along both sides in the 1longitudinal direction, and a
plurality (5 stripes each in the illustration) of branch
flowpaths 8A and 8B in oblique form are pro%ided on these
main flowpaths 7A and 7B alternately, and a zone flowpath
9A is formed by the group of the main flowpath 7A and the
branch flowpath 8A, and also, a zone flowpath 9B is formed
by the group of the main flowpath 7B and the branch
flowpath 8B which is in symmetric with the zone flowpath
9A. Furthermore, a plurality of nozzle holes 10 are bored
on.the multi-hole nozzle plate 3 which are exposed to each
of the branch flowpaths 8A and 8B. The A colored resin is
supplied to the zone flowpath 9A through the communicating
pipe line 5A connected to the extruder 6A and the'A'coldred
monoﬁil;mént are spun from each nozzle hole 10 which is
disposed to the zone flowpath SA,. and in the same manner
the B cdlored monofilaments are spun?ffoﬁ each nozzle hole
10 disposed to the zone flowpath- 9B. When these A and B
colored monofilaments are accumulated on the collecting
belt 11 to bé described hereinafter while drawing the
random loop form, the adjacent monofilaments form the two
color mottled pattern by the arrangement of the A and B
colors.

FIG. 5 shows a plan of a resin flowpath chéngeover



two different colors. 3. A nmethod for manufacturing a nulticol or
doormat, conprising supplying nolten resins of at least two different

colors frdma plurality of extruders via

7 _
frame plate 4' and a multi-hole nozzle plate 3' of the

spinning pack 1 to produce a colored stripled doormat of
different color by disposing the monofilaments of the same
color in a width as shown in FIG. 2, and the resin flowpath
changeover frame plate 4' is provided with the main
flowpaths 7A and 7B communicating .with the communicating
pipe lines 5A and 5B along both the sides in the
longitudinal direction, but the one main flowpath 7A is
provided on thé entire length in the longitudinal direction
of the resin flowpath changeover frame plate 4', and the
other main flowpath 7B is provided on the length 6f 2/3 in
the longitudinal direction of the resin flowpath changeover
frame plate 4'. The zone flowpath 9B {is formed by
arranging three stripes of the branch fiowpaths 8B
rectangularly at a position of the central portion of the
resin flowpath changeover frame plate 4' on the other main
flowpath 7B, and the 2zone flowpath 9A 1is formed by
arranging the three stripes of the branch flowpaths 8A on
thé one main flowpath 7A so that they are positioned at
both sides of the .branch flowpaths éé. Also, a plurality
of nozzle holes 10 are bdréd on the multi-hole nozzle plate
3' similar to FIG. 4 which are disposed to each of the
branch flowpaths.aA and 8B. The colored monofilaments are
spun from each nozzle hole lo.by.supplying the A colored
resin from the zone flowpath 9A and the B colored resin

from the zone flowpath 9B like the manner as explained in

FIG. 4 whereby in case these monofilaments are accumulated



respecti ve comuni cating pipelines to a spinning pack having a rectangul ar
shape and defining a plane, the plurality of extruders di sposed at opposite
endssof the spinning pack for supplying the nolten resins to the spinning
pack, providing the spinning pack with a resin flowath changeover unit and
a multihole nozzle plate, the resin flowpath changeover unit having a
~surface
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on the collecting belt 11 to be described hereinafter while

drawing the random loop form, the striped pattern is formed
which is of the same color at a unit of a width of each
three-stripe of the branch flowpaths 7A or the branch
flowpaths 7B.

Thus, the mottled multicolor doormat or the striped
multi-color doormat can be freely changed over to
manufacture by changing the resin flowpath changeover frame

élate 4 or 4°.

FIG. 6 shows a plurality of nozzle holes 10 on a flat
surface of a multi-hole nozzle plate 3" without providing
the branch flowpaths 8A and 8B as shown in FIG. 4 and FIG.
5. In this case, the A colored resin and the B colored
resin flowing from the communicating pipe lines 5A and 5B
connected to the extruders 6A and 6B are mixed in the
nozzle plate 3" to accumulate on the collecting belt 11 to
be described hereinafter whiie drawing the random loop form
by the-nozzle holes 10, whereby the mottled pattern to be
changed further from that of the doormat M a$ shown in FIG.
4_is available. i}

The following wofking examples illustrate the present
invention more specifically.

Example 1:
FIG. 7 shows a pérspective view of a construction of a
| device for manufacturing continuously the multicolor
é doormats M and M' in high productivity. In the drawing,

| reference numeral 11 shows.a collecting belt on which belt



in contact with the nultihole nozzle plate and having a |ongitudinal axis,
t he resin flowpath unit including the respective comuni cating

pi petine ¥or each extruder, each comruni cating pipeline being
connected to and | ongitudinally

9

wheels 12 and 12 are in rotational contact in an identical
direction, and the spihning pack 1 is disposed in
opposition in the upper part closer to the lefthand of the
collecting belt 11. Furthermore, a plurality of cooling
devices 13 are disposed.in the upper part of the central
portion of the collecting.belt 11. A required distance is
provided between the multi-hole nozzle .plate 3 and the
coliecting belt 11, and the transfer speed of the
collecting belt 11 is set slower than ﬁhe spinning speed of
the group of monofilaments. The group of monofilameﬁts
which are spun from each nozzle hole 10 is accumqlatéd on
the collecting belt 11 while drawiné the random loop form,
and at the same time, the contacting monofilaments
themselves are mutually and partially fused, and the
doormat M of the uniform thickness is continuously formed.
The resulting doormat M transfers on the coliecting belt
11, and is cooled by the cooling device 13, and is peeled
off frdm the éollecting belt 11 in the upper part of the
belt wheel 12, and is coiled.

Example 2:

FIG. 8 shows a perépective view of a construction of a
device for intensification of joining of the monofilaments
of the doormats M and M', and in addition to the
construction of the device shown in FIG. 7, an adhesive
applying device 14, heating—d&ying device 15 and cooling
device 16 are sequentially disposed from left to right

according to the advancing direction of the collecting belt
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11 in the upper part of the collecting belt 11. This

embodiﬁent shows that the doormats M and M' manufactured
similar to the Example 1 are cooled by the cooling device
13 and the doormat M shifting on the collecting belt 11 15
applied with ﬁhe adhesive by the adhesive applying device
14, and is dried by the heating-drying device 15, and then,
ié cooled by the cooling devicé 16 whereby thé doormat is
manufactured.

Example 3:

FIG. 9 shows that convex portions 17 of' a diamond
pattern at equal interval are projectingly formed on the
surface of the collecting belt 11'. When the doormats M,
M' are manufactured according to the Example 1 using the
collecting belt 11' provided with the convex poftions 17 of
the diamond pattern as described in the foregoing, the

group ©of monofilaments are accumulated along the diamond

'pattern of the convex portions 17, and the bulged portion

of the'diamond pattefn-are'formed on the reverse of the
doormats M, M’, and cavity portions of the diamond pattern
are formed by the convex portioné- 17 of each bulged
portion, whereby the doormats M, M' having excellent
anti-slippage effect are continuously formed whose entire
surfaces are of concave and convex surfaces as a whole as
shown in FIG. 10. The doormat M{ formed with the concave
and convex surfaces may be utilized for the mottled
multicolor doormat or the striped multicolor doormat as

shown in FIG. 1 and FIG. 2.
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changeover
f | owpat hs;

aligned with each respective extruder, the resin flowpath

uni t having a. plurality of longitudinally extending main
each of which

11
By the way, the anti-slippage effect can demonstrate

on account of. the formation of the concave and convex
surfaces having a variety of shapes by changing the convex
portions 17 of the aiamond pattern which projected on the
collecting bélt 11°. '
Example 4:

FIG. 11 shows a schematic view of a construction of
the device for ' manufacturing according to another
manufacturing method.

In the. construction of the this device, a cooling
water tank 18 is disposed in the lower part of the spinning
pack 1, and a forming roll 19 is disposed at a position
immediately below the row 6f the colored monofilaments spun
from the spinning pack 1 in the cooling water tank 18. A
receiving réll 20 is disposed to be adjacent to_the forming
roll 19 and furthermore, a carrying belt 22 being supporped
'by belt wheels 21, 21' is provided in the lower part of the
receiving roll 20. Reference numeral 23 denotes' a cairying
conveyer for carrying the doormat which is.disposed outside
of the cboling water tank 18. h

The cooling water whose temperature is kept at a fixed
value (50-60°C) is siored inside of the cooling water tank
18. This cooling water is set at a temperature that does
not drastically cool 2 plurality of the monofilaments spun
from the spinning pack 1 and gradually cools them so that
the group of loops of a uniform size may be formed.

The water temperature of the cooling water tank 18 is



being longitudinally aligned wth and conmunicating with a respective
conmmuni cati ng pipeline, each longitudinally extending main flowath having
a plurality branch fl owpat hs, each branch fl owpath being angled with
respect to said longitudinal axis, the pluralities of branch fl owpaths
substantially covering the surface of the resin flowath changeover unit,
and

12

adjusted as follows. An outflow pipe 25 communicating with
the inside is provided on the upper part of the side wall
of the cooling water tank 18, and an inflow pipe 26 is
similarly provided in the lower part thereof, and the
outflow pipe 25 .and the inflow pipe 26 are connected by
means of a circulating pump 27 and a hot water heater 28,
and a water feed pipe 30 provided with a cooling water
supply valve 29 is connected to the rear of the hot water
heater 28. Also, a water temperaﬁure gauge 31 1is disposed
at the other side o¢of the cooling water tank 18 and its
detecting unit is submerged in the water.

The water temperature in the cooiing water tank 18 is
adjusted to keep a constant ﬂemperature by signals emitted
from the water temperature_gauée 31 so that the water in

the tank is sucked into the hot water heater 28 from the

inflow pipe 26 and-is heated, and the heated hot water is
returned into the tank from the outflow pipe 25 or the
coolipg. water valve 29 is released to flow the cooling
water sent from the water feed pipe 30 inté the taﬁk from
the outfiow pipe 25. By the way, the?water level 24 of the
coocling water is set to be a predetermined level in the.
lower part of the group of nozzles.

The colored mohofilaments spun from the spinning pack
1 are sequentially suspended and are received on the upper
surface of the forming roll 19 and the reverse of the
doormat and the middle layer thereof are formed by the

accumulation of the random loops. And then, the part of



the multihole nozzle plate having at |east one nozzle hole in conmunicating
with each branch flowpath of said plurality of branch flowpaths, the
comunicati hg pi pelines, the longitudinally extending main flowaths and
the plurality of branch flowpaths Iying in a plane of said resin flowpath
changeover unit, distributing each colored resin to a respective

| ongitudinally 13

the colored monofiiaments is received on the water level 24
at a position lower than Fhe upper surface of the forming
roll 19, and the surface layer of the doormat is formed by
the loops consisting of irregular three dimensional curve.
Each of the 1loops 1s fused and bonded mutually at an
intersecting portion where they aﬁe crossed mutually so
that they are integrated. Thus, the mottled doormat is
formed as the loops of the A color and the B color of the
two colored monofilaments are mutually to be adjacent to
each other in entangled form. Or the loéps of the A
‘ colored and the B colored monofilaments are altefnately
accumulated in a fixed width, whereby the striped doormat

is formed in which the A color and the B color are

alternately disposed.

The doormat formed by the foregoing is carried to the
outside of the cooling water tank 18 by the carrying belt
22 through the receiving roll 20 as shown by the arrow-by
the ;otétion df the forming roll 19, and then is carried by
the carrying conveyor 23.

Accbrdingiy, the molten resin éxtruded from the one
extruder 1is A colored and the molten ;esin extruded from
the other extruder is B coloréd, and they are supplied to
the zone flowpath f:om the communicating pipe line, and the
colored monofilaments are spun from the multi-hole nozzle
holes. The spun colored monofilaments are accumulated in
the random loop form on the collecting belt to form the

doormat.



extending main flowpath so that each colored resin flows al ong respective
branch flowpaths in conmunication with said respective longitudinally
extendi ng rain flowpath and exits nozzle holes comunicating with said
respective branch fl owpat hs, spinning a nonofilanment fromthe colored resin
exiting each hole of the nultihole nozzle plate, and accunul ating the

14 _
The branch flowpaths of each zone flowpath which are

arranged obliquely in the advancing direction of the
collecting belt, namely, the crosswise direction of the
resin flowpath changeover unit are accumulated by drawing
the 1loop so that the A colored and the B colored
monofilaments are mutually to be adjacent to each other
whereby the mottled different colors are formed. The
branch flowpaths of each zoné which are arranged in
parallel to the crosswise direction of the resin flowpath
changeover unit are such that the A colored and the B
colored monofilaments are in the row form, namely, the
coloration of the stripe. Therefore,, in case the resin

flowpath changeover unit whose forming direction of each

flowpath 1is changed is exchanged, whereby the mottled
multicolor doormat of the color pattern or the striped
pattern multicolor doormat may be manufactured freely py
changing over.
In. the above~-mentioned examples, in order to
facilitate an easy compréhension of the description, an
embodiment showed a multicolor doormat formed in two
' colored monofilaments consisting of an A color and a B
color, and its manufacturing method and a doormat
i " manufacturing device, but this invention can quote a
i multicolor doormat of more than three colors and a
manufacturing -method of such mats and a manufacturing
device for such mats.

As described in the foregoing, this invention is to



nmonof il aments to produce the nulticol or doormat. 4. A met hod as defined
by claim 3, wherein the nonofil anents are accunul ated in random | oop
formon a collecting belt supported under the

15
provide the multicolor doormat which has not been found

heretofore, and is to provide a method of manufacturing by
which it is effective and continuously madufactured, and to
provide .a doormat manufacturing device. Moreover, the
mottled multicolor doormat or the striped multicolor
doormat of different color can be easily manufactured by
changing over the resin flowpath changeover unit of the

spinning pack, and it has an epoch making effect.



spi nning pack on a pair of belt wheels rotating in tThgsS S . 5.
A nethod as defined by claim3, wherein the step of a e
nonof i baments conprises receiving a first portion .of on the

ST

WHAT IS CLAIMED IS:

1. A doormat in which a plurality of loops of
synthetic resin filaments are mutually fused to be an
integral 'unit, and the loops of different colors are
entangled with each other by accumﬁlating the synthetic
resin monofilaments having at least two colors in a random

loop form to produce a mottled pattern.

.2. A doormat in which a plurality of 1loops of

é _ synthetic resin filaments are mutually fused to be an
integral unit, and the loops of different color and the

E loops of same color are disposed alternately in a fixed
width by accumulating the synthetic resin monofilaments in
random loop form having at ieast two kinds of different

colors to produce a striped pattern.

3,. A doormat in which a plurality of loops of

synthetic monofilaments are mutually fuséd, and a surface

.. layer, middle layer and bottom :.iayer of different
dimensions and forms of loops are integrally provided, and

loops of different colors are entangled with each other by
accumulating the synthetic resin monofilaments having at

least two kinds of different colors in random loop form

| whereby the entire surface layer, middle layer and bottom

layer to produce equally a mottled pattern.



surface of a formng roll to forma reverse layer of the doornat, recei ving

a second portion of nonofilanents on the reverse—tayer—toforma

m ddl e | ayer of the doormat, receiving a third

nonofil aments on the mddle | ayer to forma sur ﬁ@m Mg!l-‘ Il“!ﬂ
doormat, the surface |ayer being forned of Ioop ree

di mensi onal curves and bei ng received onl%he

4. A déormat in which a plurality of loops of
synthetic resin monofilaments are mutually fused and a
surface layer, middle layer and bottom layer having
different dimensions and forms of loops are integrally
provided, and the loops of different colors are disposed
alternately with the loops of same color in a fixed width
by accumulating the synthetic resin monofilaments of at
least two kinds of different colors in random loop form
whereby the entire éurface layer, middle layer and bottom

layer to produce egqually a striped pattern.

S. A method of manufacturing a multicolor dJdoormat
comprising providing a spinning pack of a plane rectangular
shape for spinning é large number of monofilaments with a
resin flowpath changeover unit and a multi-hole nozzle
plate, providing communicating pipe lines on the resin
flowpath changeover unit at symmetrical positions in the
longipuﬁinal direction to be conneéted to an extruder,
forming a plurality of groove-shape zone flowpaths mutually
independently which communicate with each communicating
pipe line on an almost entire surface of the resin flowpath
E changeover unit, feeding molten resin colored in mutually
| differenﬂ colors from each extruder, disposing a collecting
belt supported on a pair of belt wheels rotating in the
samé direction in the lower part of the spinning pack, and
accumulating the colored filaments spun from the éﬁinning

pack on the collecting belt in a randoﬁ loop form whereby

the doormat is produced.
: This Sheet Has Been Replace
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m ddl e | ayer at a position where the mddle | ayer enters a cooling water

bat h,
t hei r~

>

and integrating the |loops by fusing nutually crossed | oops at

| TR R BN
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6. A method of manufacturing a multicolor doormat

comprising providing a spinning pack of a plane rectangular
shape for spinhing 2 large number of monofilaments with a
resin flowpath changeover unit and a multi-hole nozzle
plate, providing 'communicating pipe lines on the resin
flowpath changeover unit at symmetrical positions 4in the
longitudinal direction to be connected to an extruder,
forming a plurality of groove-shape zone flowpaths mutually
independently which communicate with each communicating
pipe line on an almost entire surface of the resin flowpath
changeover unit, forming a reverse layer and.middle layer
of the doormat by suspending the colored monofilaments spun
from the spinningvpack sequentially to receive them on the
surface of the_forming roll, forming a surface layer of the
doormat with the loops of irregular three dimensional curve
on the middle layer by receiving the colored monofilaments
on the water 1level at a éosition lower than the upper
surfacs of the forming roll of the colored monofilaments,

and integrating each loop by fusing and bonding mutuwally at

._1ntersectlon portions of the loops ‘which are matually

crossed.

7; A manufacturing device of doormat comprising a
spinning pack having plane rectangular shape for'spinnisg a
large number of ﬁwnofilaments/ a plurality of extruders
disposed at symmetrical ©positions in the longitsdinal

direction of the spinning pack, and a collecting mechanism

This Sheet Has Been Rep
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for collecting the monofilaments spun from the spinning

pack, whereby the spinnifxg pack 1is provided with a resin

flowpath changeover unit and a multi-hole nozzle plate

which are .superposed, and the resin flowpath changeover
unit - is connected to the. extruder by means of the
communicating pipe lines disposed at symmetrical positions
in the longitudinal direction, and a main flowpath for
directly connecting the zone flowpath communicating. with
each communicating pipe line and a plurality of brancﬁ
flowpaths connected with the main flowpaths in crosswise
manner are combined to be provided on an almost entire
surface of the resin flowpath changeover unit, _and each
zone flowpath is independently formed, aﬁd the multi-hole
nozzle plate 1is formed .with a nozzle hole to be’

communicated with each branch flowpath.

8. A manufacturing device for multicolor doormat
according to claim 4 in which each flowpath is disposed in
a row obliquely in the crosswise direction of the resin

flowpath changeover unit.

S. A manufacturing device for multicolor doormat
according to claim 4 in which each flowpath is divided into
a plurality of flowpaths in crosswise direction of the

resin flowpath changeover unit.

This Sheet Has Been Reilaced
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18 intersecting portions.




A nmethod as defined by claim3, wherein two colored resins are used,

t he

resin flowpath unit has a pair of longitudinally extending main flowpaths
and branch ¥l owpaths fromsaid pair of |ongitudinally extending nain

flowpaths are alternatively arranged along said longitudinally axis into
first and second sets, a resin of a first color being distributed to said
first set of branch 2/8
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fl owpaths and a resin of a second color being distributed to said second

set of brath f1 owpat hs.

spi nni ng pack for spinning
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FIG 5

A door mat manuf acturi ng appar at us,

conprising a
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a |large nunber of nonofilanments, the spinning pack having a rectangul ar
shape and defining a plane, a plurality of extruders disposed at opposite
ends of the spinning pack for supplying a plurality of nolten synthetic
resins to the spinning pack, and a collecting nmechanismfor collecting
nonofi |l aments di scharged fromthe spinning pack, the spinning pack
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conprising a resin flowath changeover unit and a nmultihole nozzle plate,
the resin flowpath changeover unit in contact with the multihole nozzle
pl ate and having a longitudinal axis, the resin flowpath changeover unit
havi ng a respective conmuni cating pipeline for each extruder, each
communi cating pipeline being connected to and longitudinally aligned with
each respective

5/8




extruder, the resin flowpath changeover unit having a plurality of
Iongltudlnally extendi ng main fl owpaths, each of which being longitudinally
aligned with and communicating with a respective communi cating pi peline,
each longitudinally extending main flowath having a plurality of branch

fl owpat hs, each branch fl owpath being angled with respect to said
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| ongi tudi nal axis, the pluralities of branch flowaths substantially
covering #he surface of the resin flowath changeover unit, and the
mul ti hol e nozzle pl ate having at | east one nozzle hole in comunication
wi th each branch flowpath of said plurality of branch fl owpaths, the
comuni cating pipelines, the longitudinally extending main flowaths and
the plurality of branch
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flowpaths lying in a plane of said resin flowath changeover unit.

= e

8/8

.

FIG 11
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ABSTRACT OF THE DISCLOSURE

1. TITLE OF THE INVENTION

Colored doormats, method of manufacturing and

manufacturing device

A doormat to be formed by accumulating a large number
of monofilaments in a random loop form is manufactured in
long size continuously to present a mottled pattern or a
striped pattern bf the combination of colored monofilaments
of more than two colors. This manufacturing device

comprising a spinning pack 1 having élane rectangular shape

for spinning a large number of monofilaménts, a plurality
of extruders 6A, 6B disposed at symmetrical positions in
the longitudinal direction of the spinning pack 1, and a
collecting mechanism for collecting the monofilaments spun

from the spinning pack 1, whereby the'spinning pack 1 is

~ provided with a resin flowpath changeover unit 2 and a

multi—hole nozzle plate 3 which are superposed, and the
resin " flowpath changeover unit 2 is connected to the
extrudexrs 6A, GBlby means of the communicating‘pipe lines
5a, 55 disposed at symmetrical- positions in the
longitudinal direction, and main flowpaths 7aA, 7B for
directly'connecting thé zone fléwpatﬁé 94, 9B communicating
with each communicating pipe line 5A, 5B and a plurality of
branch fldwpaths BA, 8B connected with the main flowpaths
7A, 7B in crosswise manner are combined to'be provided on
an almost entire surfaée of the resin flowpath changeover
‘unit 2, and each zone flowpath 9A, 9B is independently
formed, and thé multi-hole nozzle plate 3 is formed with a
nozzle hole 3 to be communicated with each branch flowpath

8A, 8B.



8. A doorrﬁam: $HEE'Fppar atus as defined by claim7 wher&rt3¢h
branch fl owpf P ty of branch flowpat hs extends obliquely
with . -rgspect | opg] tudinal axis of the resin flowath.

to
changeover ui}. 14007 96 Substitute sheet - 11 October 1996

ABSTRACT OF THE OISCLOSURE

1. TIZTLEZ QOF THZ INVENTION
Calored dogrmacs, meathod az manufaceuring and

maaufactusing davica

A doommal w3 =a Icmmed by accumelating a lazge numbex
o moncfilameats iz a randem lacz Zomm Ls maaufactured ia

leag size contiaucusly <o gresent a mottlad patceara ar a
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attezn by thke cambinaticn o colorad maonofilaments
\./': cf maorxa than twwa colarss. m™its manufactuzing device
| comprising a spianing pack 1 b.a.v!.n..q élane :ec:a.:i'gula: shage
_foz spianing a lacge number of monofilaments, a pluralivy
of exuruders 6A, §3 disposad at symmetrzical positions in
the longitudinal directica of the spinalag pack 1, and a
::ollect.j.nq mechanism for collectliag the monofilaments spun
from the spianing ga.c!é L, +wheraby the splaning pack 1 is
! provided with a resin flowpath changeover unit 2 and a
I multi-hole nozzles plate 3 which are sugerpos_ed, and the
resin ~f£lowpath chaagegver _un.*.t. 2 is connectaed to 't.'u_e
\/ extruders A, 63 by means oﬁ the communicating plpe ].J.nés
SA, $3 dispasad EX sy'mmer.:ica.l. positions in the
langitudinal directian, and. main 5lcwaa‘.hs --:7.%-: 7-3-: -.,-fo-.
diractly conneacting tha zone hlouna.:.b.s 9A, 98 commun.t.car.' ng
.with each communicatling gipe line 353, 53 and a glu:a.i‘.:.v_cf
braach £lawpaths 38A, 33 canasczad wiih r.‘ne'maj..n flowpatihs
7A, 78 Ln érossdsa manner aza combined co ke gpravided on
an almost antire suzface of the rasin ZIlowpath changaaver
uate 2, aad each zone flowpath 9a, 98 Ls independantly
formed, and. the mulii-nola nozzl2 plate J Ls Eformed with a

nazzle hole ] 0 be communicaced with each braach flowpath

8a, 43. {FIGURE 6)



9. - A doormat manufacturing apparatus as defined by claim 7 wherei #&¥chs
branch flowpath of 'said plurality of branch fl owp divides into a
pl ur- aI | ty of subfl owpat hs.

13.  SUMMARY OF THE INVENTION

An object of this invention is to provide
are formed by accumulating numerous synthetic resin
monofilaments' in random loops and combining the coloured
';aynthetic resin monofilaments.'withc colored synthetic resin
monofilaments of two colers or more than.two colors whereby
mottled or striped doormats are available. |

Andther object of this invention is to provide a doormat
manufacturing method and a doormat manufacturing apparatus,.in
whlch in order to produce mottled or striped doormats.
_ In accordance with the invention, there is prov1ded a
 |doormat, comprising a plurality of loops of synthetic resin
filaments intertwined together'with at 1east a'portion of the
1loops fused together to form an integral mat having a top
sﬁrface and a bottom surface defining a mat thickness, the loops
being.6f at least two different colors, and the loops of said at
least two;different colors being entangled with each other in a
loop form extending from said top surface to said bottom surface
“Iso as to form said integral mat with a multi-colored pattern.

In another aspect, there is provided a'doormat, comprising
a plurality of loops of synthetic resin filaments intertwined:
|together with at least a portion of the'loops fused together to
form an integral mat having a top surface and a bottom surface
defining a mat width and length, the loops of a first color
occupying a first mat section of fixed width, thickness and
length the loops of a second color occupylng a second mat
sectlon of fixed width, thlckness and length, and the first and-
second mat sections belng arranged alternately along a 1ength of

the doormat ‘so that the doormat has a striped pattern of loops

- of sald at least two different colors:



10.

of a

~ A doormat manufacturing apparatus as defined by claim?7 wherein each
extruder of said plurality of extruders contains a nolten synthetic resin

5

manufacturing a multicolor doormat, comprising

- longitudinally aligned with each respective extruder, the

flowpaths and the plurality of branch flowpaths lying in a

different col or.

In another aspect, there is provided a method £for]

supplying molten resins of at least two different
colors from a plurality of extruders via respective
communicating pipelines to a spinning pack having a
rectangular shape and defining a plane, the plurality of
extruders disposed at opposite ends of the spinning pack
for supplying the molten resins to the spinning pack,
~providing the spinning pack with a resin flowpath
changeover unit and a multihole nozzle plate, the resin
flowpath changeover unit having a surface in contact with
the multihole nozzle plate and having a longitudinal axis,
the resin flowpath unit including the respective
communicating  pipeline | for each extruder, each

communicating pipeline being connected to and

resin flowpath changeover unit having a plurality of
longitudinally extending main flowpaths, each of which
being longitudinally aligned with and communicating with a
respective communicating pipeline, each longitudinally
extending main 'flowpath. having a plurality of branch
flowpaths, each branch flowpath being angled with respect
to said longitudinal axis, the pluralities of branch
flowpaths substantially covering the surface of the resin
flowpath changeover unit, and the multihole nozzle plate

having at least one nozzle hole in communication with each
branch flowpath of said plurality of branch flowpaths, the

communicating pipelines, the longitudinaily extending main)

plane of said resin flowpath changeover unit,
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distributing each colored resin to a respectivg]_

lengitudinally extending main flowpath so that each colored

resin flows along respective branch flowpaths in

communication with said respective longitudinally extending|

main flowpath and exits nozzle holes communicating with

said respective branch flowpaths,

spinning a monofilament from the colored resin exiting
each hole of the multihole nozzle plate, and
accumulating the monofilaments to produce the

multicolor doormat. |

In another aspect, there is provided a doormat
manufacturing apparatus, comprising a spinning pack for spinning
a large number of monofilaments, the spinning pack having a
rectangulaf shape and defining a plane, a plurality of extruders
disposed at opposite ends of the spinning pack for supplying a
plurality of molten synthetic resins to thé spinning pack, and
a collecting mechanism for collecting monofilaments discharged
from the spinning pack, the spinning pack comprising a resin
flowpath changeover unit and a multihole nozzle piate, the resin
flowpath changeover unit in contact with the multihole nozzle
plate and having a longitudinal axis, the resin flowpath |
changeover unit having a respective communicating pipeline for
each extrudef, each communicating pipeline being connected to
and longitudinally aligned with each respective exfruder, the
resin flowpath changeover unit having a plurality of
longitudihally-extending main flowpaths, each of which being
longitudinally aligned with and communicating with a respective
communicating pipeline, each 1longitudinally extending main

flowpath having a plurality of branch flowpaths, each branch

flowpath being angled with respect to ‘said longitudinal axis,
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~of said resin flowpath changeover unit.

4.  BRIEF DESCRIPTION OF THE DRAWINGS

- 3B -

the pluralities of branch flowpaths substantially covering the
surface  of the resih flowpath changeover unit, and the multihole
nozzle plate having aﬁ least one nozzle hole in communication
with each branch flowpath of said plurality of branch flowpaths,
the communicating pipelines,-the.longitudinally extending main

flowpaths and the plurality of branch flowpaths lying in a planeL

FIG. 1 is a perspective view of a multicolor doormat
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WHAT IS CLAIMED IS:

A doormat, comprising a plurality of loops of synthetic resin filaments
intertwined together with at least a portion of the loops fused together to
form an integral mat having a top surface and a bottom surface defining a
mat thickness, the loops being of at least two different colors, and the loops
of said at least two different colors being entangled with each other in aloop
form extending from said top surface to said bottom surface so as to form

said integral mat with a multi-colored pattern.

A doormat, comprising a plurality of loops of synthetic resin filaments
intertwined together with at least a portion of the loops fused together to
form an integral mat having a top surface and a bottom surface defining a
mat width and length, the loops of a first color occupying a first mat section
of fixed width, thickness and length, the loops of a second color occupying
a second mat section of fixed width, thickness and length, and the first and
second mat sections being arranged alternately along a length of the
doormat so that the doormat has a stripped pattern of loops of said at least

two different colors.

A method for manufacturing a muiticolor doormat, comprising supplying
molten resins of at least two different colors from a plurality of extruders via
respective communicating pipelines to a spinning pack having a rectangular
shape and defining a plane, the plurality of extruders disposed at opposite
ends of the spinning pack for supplying the molten resins to the spinning
pack, providing the spinning pack with a resin flowpath changeover unit and
a multihole nozzle plate, the resin flowpath changeover unit having a surface
in contact with the multihole nozzle plate and having a longitudinal axis, the
resin flowpath unit including the respective communicating pipeline for each

extruder, each communicating pipeline being connected to and longitudinally
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aligned with each respective extruder, the resin flowpath changeover unit
having a plurality of longitudinally extending main flowpaths, each of ' which
being longitudinally aligned with and communicating with a respective
communicating pipeline, each longitudinally extending main flowpath having
a plurality branch flowpaths, each branch flowpath being angled with
respect to said longitudinal axis, the pluralities of branch flowpaths
substantially covering the surface of the resin flowpath changeover unit, and
the multihole nozzle plate having at least one nozzle hole in communicating
with each branch flowpath of said plurality of branch flowpaths, the
communicating pipelines, the longitudinally extending main flowpaths and
the plurality of branch flowpaths lying in a plane of said resin flowpéth
changeover unit, distributing each colored resin to arespective longitudinally
extending main flowpath so that each colored resin flows along respective
branch flowpaths in communication with said respective longitudinally
extending main flowpath and exits nozzle holes communicating with said
respective branch flowpaths, spinning a monofilament from the colored resin
exiting each hole of the multihole nozzle plate, and accumulating the

monofilaments to produce the multicolor doormat.

A method as defined by claim 3, wherein the monofilaments are

accumulated in random loop form on a collecting belt supported under the

‘spinning pack on a pair of belt wheels rotating in the same direction.

A method as defined by claim 3, wherein the step of accumulating fhe
monofilaments comprises receiving a first portion of monofilaments on the
surface of a forming roll to form a reverse layer of the doormat, receiving a
second portion of monofilaments on the reverse layer to form a middle layer
of the doormat, receiving a third portion of monofilaments on the middle
layer to form a surface layer of the doormat, the surface layer being formed
of loops of irregular three dimensional curves and being received on the
middie layer at a position where the middle layer enters a cooling water bath,

and integrating the loops by fusing mutually crossed loops at their
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intersecting portions.

A method as defined by claim 3, wherein two colored resins are used, the
resin flowpath unit has a pair of longitudinally extending main flowpaths and
branch flowpaths from said pair of longitudinally extending main flowpaths
are alternatively arranged along said longitudinally axis into first and second
sets, a resin of a first color being distributed to said first set of branch
flowpaths and a resin of a second color being distributed to said second set

of branch flowpaths.

A doormat manufacturing apparatus, comprising a spinning pack for spinning
a large number of monofilaments, the spinning pack having a rectangular
shape and defining a plane, a plurality of extruders disposed at opposite
ends of the spinning pack for supplying a plurality of molten synthetic resins
to the spinning pack, and a collecting mechanism for collecting
monofilaments discharged from the spinning pack, the spinning pack
comprising a resin flowpath changeover unit and a multihole nozzle plate,
the resin flowpath changeover unit in contact with the multihole nozzle plate
and having a longitudinal axis, the resin flowpath changeover unit having a
respective communicating pipeline for each extruder, each communicating
pipeline being connected to and longitudinally aligned with each respective
extruder, the resin flowpath changeover unit having a plurality of
longitudinally extending main flowpaths, each of which being longitudinally
aligned with and communicating with a respective communicating pipeline,
each longitudinally extending main flowpath having a plurality of branch
flowpaths, each branch flowpath being angled with respect to said
longitudinal axis, the pluralities of branch flowpaths substantially covering
the surface of the resin flowpath changeover unit, and the multihole nozzle
plate having at least one nozzle hole in communication with each branch
flowpath of said plurality of branch flowpaths, the communicating pipelines,
the longitudinally extending main flowpaths and the plurality of branch

flowpaths lying in a plane of said resin flowpath changeover unit.
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A doormat manufacturing apparatus as defined by claim 7 wherein each
branch flowpath of said plurality of branch flowpaths extends obliquely with

respect to the longitudinal axis of the .resin flowpath changeover unit.

A doormat manufacturing apparatus as defined by claim 7 wherein each
branch flowpath of said plurality of branch flowpaths divides into a plurality
of subflowpaths.

A doormat manufacturing apparatus as defined by claim 7 wherein each
extruder of said plurality of extruders contains a moilten synthetic resin of a

different color.



