Office de la Proprieté Canadian CA 2228672 C 2006/0/7/18

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 228 672
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(22) Date de dépét/Filing Date: 1998/03/11 (51) CLInt./Int.Cl. B29C 65/78 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 1998/09/11 A46D 3/04 (2006.01), A468 3/06(2006.01),

B29C 65/02(2006.01)
(45) Date de délivrance/lssue Date: 2006/0//18 _
(72) Inventeur/Inventor:

(30) Priorité/Priority: 1997/03/11 (US08/816,034) LEWIS, JOHN C.. JR., US

(73) Proprietaire/Owner:
TUCEL INDUSTRIES INC., US

(74) Agent: MACRAE & CO.

(54) Titre : ARTICLE DE BROSSAGE MOULE PAR SOUFFLAGE ET METHODE DE FUSION
54) Title: BLOW MOLDED BRUSHWARE AND METHOD OF FUSING THE SAME

0.

-
300
302 l =
(57) Abréegée/Abstract:
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are picked and non-working ends thereof fused. The hollow bottle Is molded with protrusions extending from a surface thereof with
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ABSTRACT OF THE DISCLOSURE

A method for fusing brushware on a thin walled, molded hollow plastic synthetic
container is described. Tufts of synthetic materials are picked and non-working ends
thereof fused. The hollow bottle is molded with protrusions extending from a surface

thereof with one protrusion intended to received each fused tuft end. The protrusions then

are heat softened to form a melted section of synthetic surface wherein the fused tuft end

can be mounted. The result is a hollow container having tufts extending from the outer

surfacc thereof, integral with the container without distorting the thin wall thereof by the

fusing process.
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BLOW-MOLDED BRUSHWARE AND METHOD OF FUSING THE SAME

BACKGROUND

Field of the Invention

This invention relates to fused, tufted constructions wherein synthetic filament tufts are
fused at a non-working end and integrally attached to a base. In particular this invention relates
to an article and method of preparation wherein said tufted constructions are formed of relatively

thin walled hollow articles wherein the walls are subject to deformation by the heat of fusing.

DESCRIPTION OF THE PRIOR ART

Many ditferent types of brushware articles and methods for their manufacture have been
described in the prior art. Traditionally, brushware constructions have tufts which are wire-set,
anchor-set, staple-set, twisted in wire, and resin set, and include both natural and synthetic
filament tufts.

The method of preparing tufted constructions wherein synthetic filament tufts are fused
onto a synthetic support, and articles using such techniques are described in many of my U.S.

patents, assigned to the assignee of this invention. For example, U.S. Patents No. 3,604,043;
4,189,189;4,291,431;4,348,060; 4,690,277 and 4,693,519 are exemplary. These patents disclose
tufted fused brush and mat like devices wherein synthetic filament tufts are fused to molded base
sections of synthetic materal.

In my United States Patent No. 5,678,899, 1ssued October 21, 1997, there is described the
preparation of a tufted construction wherein the material of the base or brush block when heated,

deforms and warps when cooling. The process wherein a heated brush block receives a fused tuft

end for mounting then without more,
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produces a warped working surface for the tufted construction. That application describes

pre-configuring the brush block to take into consideration the fact that it deforms when 1t

heats, and warps when it cools so that the resulting article is a tufted construction wherein

the working ends of the tufts lie in a predctermined configuration to maximize the

wd

scrubbing power so that all tuft ends encounter a surface to be cleaned simultaneously.

As noted in that application the fusing process causes an onginally flat brushware

block to take a first curvature when heated and upon cooling causes the block to warp

beyond that original profile to a second curvature without outside intervention.
Obviously, a warped brush block would not be _dcsirablc in that it would require a
trimming step for the working ends of the filament tufts or, a second heating action on the
opposite side of the brush block in a attempt to cause it to reorient i1ts molecular structure.

This latter procedure could produce the desired article without tnnuning.

These procedurcs however are not available when tufts are fused onto a relatively thin

walled surface such as containers prepared by conventional blow-molding techniques.

SUMMARY OF THE INVENTION

It has been discovered, however, that thin walled hollow containers can have

fused tufls attached to the outer surface thercof wherecin the outer surface retains its

original configuration according to the process of this mvention. Specifically, the

container is formed with conical protrusions on the outer surface thereof oriented and

aligned in the place desired for each tuft. Each protrusion is then heated and a fused tuft

end mounted thereon. In the case of a blow molded bottle or the like, the procedure of the

invention is application to a bottle having a wall thickness from about 0.020 inches to

0.050 inches so long as the ratio of the height of the raised portion to its width is at least

about 0.5.
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The improved process of this invention includes the steps of pI‘OVidiIlé a base
which is a hollow thin wall construction having outward protrusions thercon configured
in the design desired for the tufted construction, picking the tufls to form the tufted
construction, fusing the non-working cnds of said tufts, orienting said tufls one adjacent
each of said protrusions, fusing the protrusions, and mounting the fused ends of the tufis

on the fused protrusions whereby when the article cools a tufted blow-molded

construction will be provided.

Accordingly it is the object of this invention to provide a thin-walled, blow-
molded integral one-piece fused filament/block cleaning devicc or brushware device

wherein the resulting filament working cnds are supported by the blow-molded

construction.

" It another objecct of the instant invention to provide a one component recyclable,
non-polluting brushware construction wherein in the base is a thin-walled container
having integral tufls mounted on at least one surface thereof.

[t a further object of this invention to provide a tufied construction wherein a
container portion is provided for loading liquid therein, and integral tufts extend from a

surface thereol so that when the liquid is poured on the surface the container becomes a

tufled construction for working the liquid into the surface.

It another object of this invention to provide method for manufacturing brushware

articles including a thin-walled hollow container for dispensing liquid or dry matenal

having integral fused tufts extending from at least a portion of the outer surface thereof.

Thesec and other objects will become readily apparent with reference to the

drawings and following descriptions wherein:
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BRIEF DESCRITION OF THE DRAWINGS

Figure 1 1s a side view of an unasscmbled, conventional, blow-molded hollow

containcr of the type to be used as a block member before fusing according to this
invention.
Figure 2 is a fragmentary schematic showing an attempt to heat-soften a surface

for receiving a fused tufl on the bottle of Figure 1.

Figure 3 is a view similar to Fig. 2 showing heat directly applied to fuse the bottle

surface.

Figure 4 is a view similar to Figs. 2 and 3 after the surface has been fused and

prior to mounting the fused end of the tuft thereon.

Figure 5 1s a view sunilar 1o IFigs, 2-4 showing the fused tuft mounted on the

surface of said container.

IFigure 6 1s a view similar to Fig. 1 of a blow-molded hollow container having

protrusions for mounting tufts thercon. according to this invention;
[Figurc 6A is a cross-sectional view taken along lines A - A Figure 6.;
Figurc 6B 1s a view similar to Fig. 6A afier the tufts have been mounted thereon.

Figure 7 is a fragmentary cross-sectional view of a portion of the container of Fig.

6 prior to heat softening the protrusion thereon.

Figure 8 1s a view sunilar to Fig. 7 illustrating heat softcning the protrusion

thereon.

Figure 9 1s a view similar to Fig. 8 showing the fuscd base prior to receiving the

fused tuft end.;

Iigure 10 is a view similar to Figs. 7-9 showing the mounting of a fused tufl end

on the containcr of Fig.6.
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Figure 11 is a front view of a tufted construction wherein tufts are integrally fused

on the outside surface of a blow-molded hollow construction according to this invention.

I'igure 12 is a side view of the device of Iig. 11; and

Figure 13 is a fragmentary cross-scctional view of a single protrusion on the bottle

of _}?i.g;'ﬁ illustrating the height-to-width ratio thereof.

DETAILED DESCRIPTION OF THE INVENTION

Delinitions

The term “brushware” as used herein includes any device having a synthetic base
with synthetic filament tufts thereon, including a base of synthetic matenal that is hollow,
thin-walled and further including such a base which i1s blow molded. The base can
include a hand placement area, a handle, or a brackel or similar device for attaching a
handle.

The term “synthetic” as in synthetic filament used herein include filaments which
are formed from linear thermoplastic polymers from the group consisting of polystyrene
and polystyrene co-polymers, polyvinyl chloride and polyvinyl chloride-acetate co-

polymers, polyethylene, polypropylene-polyethylene co-polymers, polyamides,
polyesters, and polyurethanc. Both oriented and unoriented filament are included. Also

various filament cross-sections may be uscd such as for instance circular, lobular, trifoil,
X and Y, tnnangular, polygonal, star-shaped, and the like. Mixtures of synthetic filaments
may be employed in cases where the compositions of the filament are compatible during
any fusing operation such as heat sealing. Such filaments may have suitable crimp

imparted to their length or a portion thereof. Filaments may contain organic or inorganic

modifications 1n order to make them bio-degradable, or self decomposing during or after

use in a given period of time.
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The term "picking" as used herein refers to the formation of filament tufts wherein two
or more tufts are formed simultaneously by longitudinally engaging a plurality of cut-to-length
filament at the ends and removing said filament simultaneously from a parallel disposed bundle
of filaments.

Picking devices employed are those of the types disclosed in my prior U.S Patent No.
3,471,202; 3,910,637, 4,009,910 and 4,109,965.

The term "configured" refers to any dimensionally stable design; such as that of a
pre-configured curved or flat, three dimensional blow-molded thermoplastic block after it has
been fused into a brushware construction by the addition of synthetic filament tufts thereto.

The term "recyclable” as used herein refers to brushware made according to the instant
invention wherein the block and tufts are made of the same chemically raw materials so that when
the brushware i1s ground it can be reused and recycled. For example, a blow-molded
polypropylene bottle having polypropylene tufts fused thereon.

With attention to the drawings, in particularly to Figure 1, there is depicted a generic,
conventional blow-molded polypropylene bottle 100 which has walls approximately 0.020 inches
thick, and an open top with a head portion 101 having threads 102 adapted to accept a cap (not
shown) a front flat wall 100" and a back flat wall 100". A parting line 103 running around the

entire side wall and bottom of said bottle 1s shown also. This is intended to be a conventional

representation and this invention 1s not intended to be limited to the type of molded construction
used.

When the bottle 100 is fused with synthetic filament according to the process described
in my above patents, a tuft of synthetic filaments has the non-working end fused and the outside

surface of the bottle 100 1s similarly heat softened.
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As 1s known to those skilled in the art this will open a hole in the outside surface of bottle

100 or cause the surface to distort because of the relatively thin wall thereof. If conventional thick
brush block stock 1s used the tufted construction would be assembled according to the above

identified, related patents.

With attention to Figure 2, the bottle 100 defines a hollow interior 104. According to the
process of my above patent, a heating means 105 is moved in the direction B toward the front
surface 100'. The melting means 1s normally at a temperature of at least about 700 Fahrenheit and
this temperature is necessary in order to melt the surface 100’ in about 1-2 seconds. As shown in
Figure 3, the melting means 105 causes a curvature 106 in surface 100', and after melting occurs
the heating means 105 1s translated backward in the direction C. While not shown, the heating
means, 1f left adjacent to surface 100’ a sufficient period of time, will not only melt the surface
but open a hole there through, in addition to the distortion 106 shown in Figures 2-5.

Immediately after briefly heating the front surface 100", a fused filament tuft end 108 is
indexed in the direction D onto the heated portion 107 of the curved wall 106 as shown in
Figure 4.

Atter allowing for sufficient cooling, 1.e. about 4-5 seconds, the fused filament tuft as
shown in Figure 5 1s fused at point 109 to the wall section 106 of the bottle 100. As shown
however there 1s distortion left at the point of fusion. If multiple filament tufts are fused
simultaneously on the thin wall member either (1) the entire surface will warp out of plane thus
distorting the brush face and causing a collapse of the bottle inward, or (2) due to an excess
amount of heat applied during the fusion process the actual surface will melt away and there will

be no solid wall portion to which the fused tufts may be attached.
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As shown then 1n Figs. 2-5, if my prior art patented process is used with a
relatively thin walled hollow structural base it may be possible to fuse tufls thercto, but
the resultant products will not meet specifications, in all likely hood, tﬁe product will be a |
failure.

s With attention to Figs. 6-10, the modification of the instant invention can be seen

for example in Figure 6 wherein the hollow bottle 200 which has an open top 201 with

threads 202 for accepting a closure or cap (not shown) front and back surface walls, 200’
and 200°" respectively at a parting line 203 running around the side walls and the bottom
of bottlc 200 and the improvement wherein the elongate side wall has molded protrusion
204 radiating from the wall 200” which is intended to accept tufts to form the brﬁshwarc

construction. It should be noted that the wall thickness for the hollow base member most

desirably is in the range of 0.020 - 0.050 inches consistent with the instant invention.

The improvement over the prior patented process described in the above of my
patents is shown for example in Figs. 7-10 wherein the previously molded conical

protrusion 204 of wall 200’ is heated with heating means 205 whereby the heating means

is 1ndexcd in the direction E towards protrusion 204, and afier melting the sane retracted

in direction F away from melt 204’ to leave a fused layer 204’ on a wall 200’ where the

protrusion 204 was originally molded. In this way a tuflt 207 with a fused end can be

indexed in the direction G onto the fused wall section 204",

The fused wall section 206 is a mass of plastic occupying a small area of the wall

200°. The thickness is from about 0.02 - 0.04” with a cross-sectional diameter of about

0.150”. The fused mass 206 extends outwardly from the surface of the wall a distance of

about 0.1000 - 0.150”.
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As the melter 205 (see Figure 7) 1s indexed forward in the direction E the extended portion
204 of the front side wall 200' of the hollow bottle 200 will melt when it comes into contact with
the heater 205. As shown in Figure 8 this results in a melting portion of 204', and as it melts the
melter means 205 is indexed away in the direction F.

With reference to Figure 9, the melted portion 204' of Figure 8 become liquid to
semi-liquid whereby the actual front surface 200" has not yet become melted or deformed. This
then forms a mass of plastic 206 which is fluid sufficient to fuse a tuft thereon. Note in Figure 9,
until the actual fusion takes place, there is a momentarily formed hollow section 204" behind the
front wall 200'. This melted mass 206 is still an integral portion of the original front wall 200'.

As the melted fused filament tuft 207 of Figure 9 is indexed forward in the direction G
towards the mass of plastic 206 it becomes fused at point 208 as shown in Figure 10. The tutt 207
is then integrally fused through the front surface 200' of the blow molded bottle 200 without heat
distortion, open areas or other adverse features whereby the tuft 207 is integral with the bottle
200.

As shown in Figure 6a, in the preferred embodiment of this invention there is provided
a multiple grouping of molded extending protrusions 204 at a predetermined surface location 200’
where fused brush tufts 207 will ultimately will be fused thereon. These multiple protrusions 204

can be of various cross-sectional shapes, thickness', diameters, and the like and can be designed
to accept different size and length fused filament tufts. The protrusions 204, however, are formed
by molding and preferable by blow molding.

With attention to Figure 6b, there is not a visible distortion in the front wall surtace 200’
or on the inside surface wall portion 200" prior to fusing. There 1s also provided no opening or

openings in the outside wall from the internal hollow portion 204" after fusing. As shown at H,

the wall thickness remains consistent throughout the
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front and back portions thereof 200’ and 200, respectively. When blow molding is done
with special methods, it 1s possible to maintain a consistent wall 200’ in the front surface

ar tuft accepting area and at the same time thinning the back a‘lld"'side arca of the bottle
wall of thickness at H to something less while still keeping the integrity of the overall
bottle. As will be obvious to lhose skitled 1n the art, this invention 1s not intended to be
limited to wall of uniform thickness. The tuft accepting wall then ma y be 0.040 inches
thick an the sides, bottom and back of the same bottle may have a thickness of only 0.020
inches.

Figures 11 and 12 illustrate one embodiment of a completed hollow blow molded
polypropylene liquid dispensing brush unit of the instant invention wherein the bottle 300
1s hollow and has a threaded open top portion 301 and a multiplicity of fused
polypropylene filament tufts 303 extending integrally from one [ront surface. A parting
line 1s shown located at 302. When the actual fused unit 300 ts filled with, for example, a

hygienic liquid soap solution and a dispensing cap (not shown) attached, thc bottle
becomes a hand held soap dispensing hand and nail scrub brush as onc integral unit for

use to sanitize one hands or other body areas.

It 1s important that the ratio of the cxtended protrusion of the surface to accept the

fused filament tuft (see Figure 13) be at least 0.4.

This ratio is calculated by the height, P, of the outer surface protrusion 400 outwardly
from the surface, and the diameter of the extended portion 401 at the base thereof Q. The
~ wall thickness of the molded bottle must be in the range of 0.020” - 0.050” with height P

at least twice the thickness of the surface from which 1t extends.

The instant invention then i1s not limited to the above embodiment but variations

from long, narrow handle type hollow units having fused filament constructions thcrcon

to cleaning and dispensing chemical liquids or solid materials, to intricate 3-dimensional

--‘...-JW%"“*‘"F&“' ~h vw ‘ v r
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shapes are considered part of thus invention. '

It will be readily seen by one of ordinary skill in the art that the present invention
fulfills all of the objects set forth above. After reading the foregoing specification, one of
ordinary skill will be able. to effect various changes, substitutions or equivalents and
various other aspects of the invcrition as broadly disclosed herein. It 1s therefore intended

that the protcction granted hereon be limited only by the definition contained 1n the

appended claims and equivalents thereof.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A method for fabricating a tufted construction by fusing synthetic filament tufts onto the
outer surface of a thin walled synthetic hollow container comprising:

providing a thin walled hollow container having a tuft receiving outer surface and a
plurality of mutually spaced protrusions extending perpendicularly outwardly 1n a predetermined
pattern;

providing a plurality of parallel cut-to-length synthetic filament tufts, each tuft having a
thickness and a non-working end;

providing a source of heat and fusing the non-working ends of said tufts and the
protrusions on said container therewith;

indexing the fused end of each tuft into a fused protrusion and allowing said fused tuft

ends and protrusions to cool whereby said tufts are integrally attached to said container to form

said tufted construction.

2. The method of claim 1 wherein said container is blow molded.

3. The method of claim 2 wherein said protrusions are hollow.

4, The method of claim 3 wherein the hollow container has a wall having a thickness of
0.020 to 0.050 inches.

5. The method of claim 3 wherein each protrusion, prior to fusing, has a ratio of height to
width of at least 0.4.

6. The method of claim 3 wherein a height of each protrusion, prior to fusing, is a least twice

the thickness of the surrounding container wall.
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7. The method of claim 3 wherein each protrusion, prior to fusing, has a diameter about the
thickness of each tuft.
8. The method of claim 3 wherein the step of fusing said protrusion includes heat softening

said protrusion by heating an exterior thereof until it collapses into a solid molten plug in the outer

surface of said container.

9. The method of claim 1 wherein said tufts and container are comprised of the same

synthetic material.

10.  The method of claim 1 wherein said container and protrusions are molded and said
protrusions are hollow projections extending from the surface of said container, further
comprising fusing said protrusions by heating the same until said protrusions collapse into a

molten plug in the wall of said container.

11. A durable hollow blow molded and tutted construction comprising:

a hollow container of synthetic material having at least one tuft-receiving wall having an
inner and an outer surface and a wall thickness of from 0.020 to 0.050 inches said wall having at
least one tuft receiving site wherein the inner surface i1s indented; at least one cut-to-length

synthetic filament tuft having a working end and a fused base opposite thereto, said base being

integral with said tuft receiving wall with said tuft extending outwardly from said tuft receiving

site.

12.  The construction of claim 11 wherein said container has a plurality of tuft receiving sites
each site having an integral tuft extending outwardly therefrom and each site having an
indentation on the inner surface of said wall with each tuft base integral with said wall, said tufts

disposed in a predetermined pattern on said wall.
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13. The construction of claim 12 wherein the working ends of said tufts are disposed in a
plane parallel to that containing said wall.

14.  The construction of claim 11 wherein said container and tuft are of the same synthetic

material.
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