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BRISTLE ASSEMBLY FOR A BRUSH AND 
RELATED METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention is directed generally to fabri 
cating brushes including devices for and methods of af?xing 
bristles to brushes and more particularly to devices and meth 
ods related to installing tufts into the head of a brush. 
[0003] 2. Description of the Related Art 
[0004] Generally, a brush includes tufts each of Which is 
formed from a plurality of bristles. A bristle is a single strand 
or ?lament having tWo ends and middle portion disposed 
betWeen the tWo ends. The bristles that form a single tuft are 
typically arranged longitudinally adjacent to one another into 
a grouping of substantially parallel bristles. 
[0005] Brushes have a broad range of uses from household 
cleaning to dental hygiene. The materials used to construct 
brushes are as varied as their uses. In particular, the materials 
used to construct bristles very Widely. HoWever, most bristle 
materials share a couple of common characteristics. First, 
they are generally stiff and capable of standing upright With 
out lateral support. Second, bristles generally tolerate a great 
deal of bending. 
[0006] Bending deforms the bristle material. Deformation 
can be either plastic or elastic. If the deformation is elastic, the 
material Will return to its original shape after the stress is 
removed. On the other hand, if the deformation is plastic, the 
bristle material Will not return to its original shape after the 
stress is removed. In other Words, plastic deformation perma 
nently alters the shape of the bristle material. Plastic defor 
mation occurs When the stress applied to the bristle material 
exceeds the yield strength of the material. If su?icient stress is 
applied, materials may fail or fracture. 
[0007] Bending a bristle causes a portion of the bristle to 
stretch and a portion diametrically opposed to the stretched 
portion to compress. Strain is a measure of the amount of 
deformation experienced by the bristle. With respect to the 
stretched portion, the amount of strain experienced by the 
material may be determined by dividing the amount the 
bristle has stretched by the original length of the bristle. If the 
strain is large enough, the material Will experience plastic 
deformation. If the strain is too great, the material may frac 
ture. If the fracture is large enough, the bristle may break into 
tWo separate segments. 
[0008] Bristles are frequently constructed from materials 
such as nylon, straW, natural hair, and metal Wire that tolerate 
a great deal of bending. The bendibility of most bristle mate 
rials facilitates the manufacture of the brush. Referring to 
FIG. 1, many modern brushes are manufactured using a tech 
nique Whereby a tuft 10 is formed from a bristle grouping 12 
that is bent about its midpoint 14 to form a bent portion 16. 
[0009] Referring to FIG. 2, tWo exemplary bristles 20 and 
22 from bristle grouping 12 are provided to better illustrate 
aspects of the construction of the tuft 10. A bent portion 24 of 
the ?rst bristle 20 is generally curved about a center point 
“P1.” The degree or angle of the curvature of the ?rst bristle 
20 may be measured by the angle “A1” formed betWeen tWo 
radii “R111” and “R119” extending from the center point “P1” 
to each end 26 and 28 of the bent portion 24. A bent portion 30 
of the second bristle 22 is generally curved about a center 
point “P2.” The angle of the curvature of the second bristle 22 
may be measured by the angle “A2” formed betWeen tWo radii 
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“R211” and “R219” extending from the center point “P2” to 
each end 32 and 34 of the bent portion 30. 
[0010] The strain experienced by bristles 20 and 22 may 
depend upon the angle of curvature and the radius curvature. 
As the angle of curvature approaches Zero, the bend ?attens 
out and the bristle becomes more straight. On the other hand, 
as the angle of curvature approaches 360°, the bend in the 
bristle approaches a complete circle. A larger the angle of 
curvature introduces more deformation into the bristle. When 
the angle of curvature is 180°, the portion of the bristles near 
the ends are substantially parallel to one other. As Will be 
appreciated by those of ordinary skill in the art, bristles 20 and 
22 have angles of curvature “A1” and “A2” approximating 
about 1800. 
[0011] The strain experienced by bristles 20 and 22 also 
depends upon the radius of curvature. Obviously, the radius of 
curvature “R111” of the ?rst bristle 20 is less than the radius of 
curvature “R211” of the second bristle 22. Therefore, the 180° 
bend is performed over a shorter segment of the ?rst bristle 20 
than the second bristle 22 causing the bent section 24 of the 
?rst bristle 20 to experience more deformation and strain than 
the bent section 30 of the second bristle 22. 
[0012] Referring to FIG. 1, a staple 40 is used to fasten the 
bent portion 16 of the bristle grouping 12 to a body or head 42 
of the brush. Frequently, the bent portion 16 of the bristle 
grouping 12 and staple 40 adjacent thereto are disposed 
Within a single aperture 50 in the head 42 of the brush. In this 
manner, opposite ends of the bristle grouping 12 protrude 
from the single aperture 50 and form a single tuft 10. Gener 
ally, the diameter of the aperture 50 is approximately equal to 
the diameter of the tuft 10 protruding therefrom. The narroW 
ness of the aperture 50 generally maintains a small radius of 
curvature in the bent portion 16 of each bristle. 
[0013] The radius of curvature may determine the amount 
of strain experienced by each bristle and consequently the 
amount of deformation experienced by the bristle material. 
Generally, the smaller the radius of curvature, the more strain 
is experienced by the bristle. Because most brush making 
processes bend the bristle grouping about a small radius of 
curvature maintained by the sideWalls of a narroW aperture, 
the bristles are subjected to a great deal of strain. 
[0014] Many materials that exhibit excellent qualities such 
as shape memory alloy, super elastic memory Wire, and niti 
nol Wire are di?icult to fabricate into brushes because they 
cannot tolerate the strain involved in traditional methods of 
manufacture.As described in US. Pat. No. 6,442,785 issued 
to Robinson incorporated herein by reference, shape memory 
alloy is an excellent material for making brushes because the 
material is extremely durable and hydrophobic in nature, 
Which renders it more hygienic. Super elastic memory Wire 
has a composition substantially similar to shape memory 
alloy; hoWever, super elastic memory Wire exhibits someWhat 
different properties. Speci?cally, super elastic memory Wire 
is not temperature sensitive. In other Words, the temperature 
of super elastic memory Wire need not be increased to pro 
duce the shape memory characteristics. Consequently, it may 
be desirable to use super elastic memory Wire to construct 
bristles for brushes. 
[0015] HoWever, bristles formed from either super elastic 
memory Wire or shape memory alloy cannot undergo strain 
exceeding about 8% Without experiencing plastic or perma 
nent deformation. With respect to dental brushes, if the diam 
eter of the bristle grouping is about 0.003 inches to about 
0.004 inches, the aperture from Which a tuft protrudes is 
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typically about 0.04 inches in diameter. However, if this aper 
ture siZe is used With bristles constructed using either super 
elastic memory Wire or shape memory alloy, the strain expe 
rienced by the outer Wires of the bristle grouping Will be about 
or exceed 8%. Bristles located more centrally Within the 
grouping may experience even greater strain because the 
radius of curvature is smaller the closer the bristle is located 
to the center of the grouping. Therefore, the bristles may kink 
or break near the location of the bend. Consequently, dental 
brushes With super elastic memory Wire or shaped memory 
alloy bristles cannot be manufactured using traditional brush 
making methods described herein. 
[0016] Therefore, a need exists for methods and devices 
related to constructing brushes With bristles that cannot tol 
erate a small bend radius. A need also exists for a method of 
constructing a brush using bristles constructed from super 
elastic memory Wire, shape memory alloy, nitinol Wire, and 
the like. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING(S) 

[0017] FIG. 1 is an illustration of a tuft constructed using a 
prior art method. 
[0018] FIG. 2 is an illustration shoWing the angles and radii 
of curvature of tWo bristles Within the tuft of FIG. 1. 
[0019] FIG. 3 is a perspective vieW of a brush constructed in 
accordance With the present invention With the bristles 
removed to provide a better vieW of the bristle assemblies. 
[0020] FIG. 4 is a perspective vieW of three of the bristle 
assemblies of the brush depicted in FIG. 3 With the leftmost 
bristle assembly exploded to provide a better vieW of its 
components, and the bristles removed from the center bristle 
assembly to provide a better vieW of the bristle fastener and 
slot. 
[0021] FIG. 5A is an enlarged front vieW of a bristle fas 
tener for use With the bristle assemblies of FIG. 4. 
[0022] FIG. 5B is a top vieW of the bristle fastener of FIG. 
5A. 
[0023] FIG. 5C is a side vieW ofthe bristle fastener ofFIG. 
5A. 
[0024] FIG. 6 is a fragmentary, cross-sectional vieW of an 
alternate embodiment of a slot for use With the bristle assem 
blies of FIG. 4. 
[0025] FIG. 7 is a fragmentary, perspective vieW of an 
alternate embodiment of the bristle assembly for use With the 
brush depicted in FIG. 3. 
[0026] FIG. 8 is a fragmentary, perspective vieW of an 
alternate embodiment of the bristle assembly depicted in FIG. 
7. 

[0027] FIG. 9 is an exploded perspective vieW of an alter 
nate embodiment of a brush constructed in accordance With 
the present invention. 
[0028] FIG. 10 is a longitudinal cross-sectional vieW of the 
brush of FIG. 9. 
[0029] FIG. 11 is a perspective vieW of three bristle assem 
blies constructed in accordance With another embodiment of 
the present invention With the leftmost bristle assembly 
exploded to provide a better vieW of its components, and the 
bristles removed from the center bristle assembly to provide a 
better vieW of the bristle fastener and slot. 
[0030] FIG. 12 is an enlarged a cross-sectional vieW of the 
right most bristle assembly of FIG. 11 taken substantially 
along the line 12-12 of FIG. 11. 
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[0031] FIG. 13 is a partial exploded perspective sectional 
vieW of a brush constructed in accordance With yet another 
embodiment of the present invention With the bristles and 
staple shoWn for only one of the bristle assemblies to provide 
a better vieW of the bristle assemblies constructed in accor 
dance With the present invention. 
[0032] FIG. 14 is a partial longitudinal cross-sectional vieW 
ofthe brush of FIG. 13. 
[0033] FIG. 15 is a partial cross-sectional vieW ofthe brush 
of FIGS. 13 and 14 taken substantially along at the line 15 of 
FIG. 14. 

DETAILED DESCRIPTION OF THE INVENTION 

[0034] Aspects of the present invention include a brush, 
bristle assembly, and methods related thereto. FIG. 3 provides 
an exemplary embodiment of a brush 60 to aid the illustration 
of an embodiment of the present invention. While brush 60 is 
depicted as a dental brush, it is appreciated by those of ordi 
nary skill in the art that brush 60 may include other types of 
brushes such as hair brushes, cleaning brushes, and the like. 
Those of ordinary skill appreciate that alternate embodiments 
of dental brushes and other types of brushes are Well knoWn in 
the art and Within the scope of the present invention. The 
brush 60 includes a brush head 62 integrally formed With a 
handle 64. The brush head 62 has a surface 66 from Which the 
bristles protrude; although, the bristles have been removed 
from brush 60 in FIG. 3 to provide a better vieW of the 
plurality of bristle assemblies 100 included in the head 62. 
[0035] Referring to FIG. 4, three substantially identical 
bristle assemblies 100 constructed in accordance With the 
present invention may be vieWed. Each bristle assembly 
includes tWo spaced apart tuft portions 102 and 104 formed 
from a single bristle grouping 110. Because the bristle assem 
blies 100 are substantially identical, identical reference num 
bers have been used to identify like components in each of the 
bristle assemblies 100. A bristle grouping 110 is not shoWn in 
the middle bristle assembly 100 to provide a better vieW of 
other aspects of the bristle assembly 100. An exploded vieW 
of the leftmost bristle assembly 100 is provided to illustrate an 
exemplary embodiment of the components of the bristle 
assembly 100. 
[0036] As used herein, the term “bristle grouping” refers to 
a plurality of bristles arranged longitudinally adjacent to one 
another into a grouping of substantially parallel bristles. In 
one embodiment, the bristle grouping 110 may include about 
20 to about 30 bristles. Each bristle may be about 0.002 inches 
to about 0.005 inches in diameter. The bristle grouping 110 
may be divided longitudinally into three sections, the tWo 
tufts or tuft portions 102 and 104 and an anchor portion 112 
therebetWeen. The bristle grouping 110 also includes tWo 
ends 106 and 108 and a longitudinal surface 118 that extends 
betWeen the tWo ends 106 and 108. 
[0037] The bristle assembly 100 may include a bristle fas 
tener 300 inserted into a bristle cavity or slot 400. An enclosed 
channel 200 is de?ned betWeen the bristle fastener 300 and 
the slot 400. The anchor portion 112 of the bristle grouping 
110 may be disposed Within the enclosed channel 200. The 
tuft portions 102 and 104 exit the enclosed channel 200 
through a pair of spaced apart exit apertures 202 and 204 (best 
vieWed With respect to the center bristle assembly 100 of the 
three bristle assemblies 100 depicted in FIG. 4). A portion of 
the enclosed channel 200 may be curved to de?ne an arcuate 
portion 206. The anchor portion 112 of the bristle grouping 
110 disposed Within the enclosed channel 200 may be bent by 
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the arcuate portion 206 forming a bent portion in the anchor 
portion 112. The arcuate portion 206 may be shaped to pro 
vide an angle of curvature that ranges from about 1700 to 
about 190° and preferably is about 180°. The arcuate portion 
206 may have a radius of curvature determined by the yield 
stress of the bristles Within the bristle grouping 110. Further, 
because some materials such as shape memory alloy and 
super elastic memory Wire can Withstand only about 8% 
strain, the radius of curvature of the arcuate portion 206 of the 
enclosed channel 200 may be large enough to ensure the 
anchor portion 112 of the bristle grouping does not experi 
ence strain above or about 8%. 

[0038] Referring to the leftmost bristle assembly 100 
depicted in FIG. 4, the slot 400 Will noW be described. While 
the slot 400 depicted in the draWings has a generally 
U-shaped longitudinal cross-sectional shape, it is appreciated 
by those of ordinary skill in the art that other con?gurations of 
slot 400 are Within the scope of the present invention. The slot 
400 may be de?ned in the head 62 of the brush 60. 
[0039] The slot 400 may be de?ned betWeen tWo confront 
ing sideWalls 402 and 404. A Width “W” (see FIG. 3) of the 
slot 400 may be de?ned as the distance betWeen the confront 
ing sideWalls 402 and 404. A transverse surface 406 extends 
transversely betWeen the sideWalls 402 and 404 and forms the 
bottom of slot 400. The slot 400 may include an opening 401 
into Which the bristle grouping 110 may be inserted. A length 
“L” (see FIG. 3) ofthe slot 400 may be de?ned as the distance 
betWeen the portion of the transverse surface 406 near the 
opening 401 that forms a portion of the spaced apart exit 
aperture 202 and the portion of the transverse surface 406 
near the opening 401 that forms a portion of the spaced apart 
exit aperture 204. A depth of the slot 400 may be de?ned as 
the largest vertical distance betWeen the opening 401 and the 
loWest most portion of the transverse surface 406. 
[0040] Optionally, the transverse surface 406 may be con 
toured in the direction parallel to the longitudinal direction of 
the bristle grouping 110. In the embodiment depicted in the 
draWings, the contour of the transverse surface 406 in the 
longitudinal direction may include a continuous curve having 
a predetermined radius of curvature “r1” (see FIG. 4). In one 
embodiment, the radius of curvature “r1” is large enough to 
avoid subjecting any of the bristles Within the bristle grouping 
110 to stresses that exceed the yield stresses of the bristles. 
The radius of curvature “r1” may also be large enough to 
avoid straining the bristles more than about 8%. In one 
embodiment, the radius of curvature “r1” is large enough to 
avoid straining the bristles more than about 2% to about 3%. 

[0041] Optionally, the transverse surface 406 may be con 
toured along the transverse direction (i.e., orthogonal to the 
longitudinal direction of the bristle grouping 110) to maintain 
the bristles of the grouping in a generally cylindrical bundle 
or other desired shape. For example, the transverse surface 
406 may include a groove 408. The groove 408 may be shaped 
and siZed to receive a portion of the longitudinal surface 118 
of the bristle grouping 110. The groove 408 may extend the 
full distance betWeen sideWall 402 and 404. 

[0042] The slot 400 may include a connector 420. In one 
embodiment, connector 420 includes tWo female locking ele 
ments 422 and 423 integrally formed in the sideWalls 402 and 
404, respectively. In the embodiment depicted in FIG. 4, the 
female locking element 422 is a notch or recess formed in the 
sideWall 402 and the female locking element 423 is a notch or 
recess formed in the sideWall 404. Each of the recesses may 
include a generally vertical outWardly tapered inside surface 
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424 that intersects With a horiZontal stop Wall 426. In this 
manner, each of the recesses extends further into the sideWalls 
of the brush 10 nearer the opening 401 than nearer the bottom 
of the slot 400. While one embodiment of female locking 
elements 422 and 423 has been described, it is appreciated by 
those of ordinary skill in the art that alternate embodiments 
are Within the scope of the present invention. 

[0043] Referring to FIGS. 5A-5C, one embodiment of the 
bristle fastener 300 Will noW be described. The bristle fastener 
300 is con?gured to be received Within the slot 400. In 
embodiments including a U-shaped slot 400, the bristle fas 
tener 300 may also be generally U-shaped. The bristle fas 
tener 300 may include sideWalls 320 and 321. In embodi 
ments Where the slot 400 includes the connector 420, 
sideWalls 320 and 321 may include components con?gured to 
interface With the connector 420. For example, sideWalls 320 
and 321 may include male locking elements 322 and 323, 
respectively, con?gured to be inserted into female locking 
elements 422 and 423, respectively. Each of the male locking 
elements 322 and 323 may include a relieved portion With a 
sloped generally vertical outWardly tapered Wall 324 that 
intersects With a generally horizontal stop Wall 326. In this 
manner, the male locking elements 322 and 323 may be Wider 
nearer their tops than nearer their bottoms. When fully 
inserted into the slot 400, the male locking elements 322 and 
323 are received into the female locking elements 422 and 
423, respectively, With the stop Walls 326 of the male locking 
elements 322 and 323 in juxtaposition With the stop Walls 426 
of the female locking elements 422 and 423, respectively, to 
retain the bristle fastener 300 in the slot 400. The structure of 
male locking elements 322 and 323 is Well knoWn in the art. 
While one embodiment of the connector 420 has been 
described herein, it Will be appreciated by those of ordinary 
skill in the art that the invention is not limited by the connector 
420 and alternate embodiments of the connector are Within 
the scope of the present invention. 
[0044] The bristle fastener 300 includes a bristle receiving 
surface 310. The bristle receiving surface 310 may be con 
toured in the direction parallel to the longitudinal direction of 
the bristle grouping 110. In the longitudinal direction, the 
contour of the bristle receiving surface 310 may include a 
continuous curve having a predetermined radius of curvature 
“r2 .” In one embodiment, the radius of curvature “r2” is large 
enough to avoid subjecting any of the bristles Within the 
grouping 110 to stresses that exceed the yield stresses of the 
bristles. The radius of curvature “r2” may also be large 
enough to avoid straining the bristles more than about 8%. In 
one embodiment, the radius of curvature “r2” is large enough 
to avoid straining the bristles more than about 2% to about 
3%. 

[0045] Optionally, the bristle receiving surface 310 may be 
contoured along the transverse direction (i.e., orthogonal to 
the longitudinal direction of the bristle grouping 110) to 
maintain the bristles Within the grouping 110 in a generally 
cylindrical bundle or other desired shape. Optionally, bristle 
receiving surface 310 may include a groove 312. The groove 
312 may be shaped and siZed to receive a portion of the 
longitudinal surface 118 of the bristle grouping 110. The 
groove 3 12 may extend the full distance betWeen sideWall 320 
and 321, or alternatively, rails 330 and 332 may be disposed 
along opposing sides of the groove 312. 
[0046] Referring back to FIG. 4, the anchor portion 112 of 
the bristle grouping 110 may be received along the bristle 
receiving surface 310 of the bristle fastener 300. Then, the 
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bristle fastener 300 may be inserted into the slot 400 With the 
bristle grouping 110 disposed betWeen the bristle receiving 
surface 310 and the transverse surface 406 of the slot 400. The 
bristle receiving surface 310 of the bristle fastener 300 may 
bias the longitudinal surface 118 of the bristle grouping 110 
against the transverse surface 406 of the slot 400. The tuft 
portions 102 and 104 may protrude from exit apertures 202 
and 204 formed betWeen the bristle receiving surface 310 and 
the transverse surface 406 of the slot 400. A top portion 305 of 
the bristle fastener 300 betWeen the portions of the bristle 
receiving surface 310 located at opposite ends of the enclosed 
channel 200 and de?ning a portion of each of the exit aper 
tures 202 and 204 spaces the tuft portion 102 from the tuft 
portion 104. 
[0047] In an alternate embodiment, a conventional staple 
(not shoWn) is used to af?x the anchor portion 112 of the 
bristle grouping 110 Within the slot 400. The space inside the 
slot 400 above the anchor portion 112 of the bristle grouping 
110 may be ?lled With a suitable ?ller material such as silicon 
and the like. If the material used to construct the bristles is 
suf?ciently resistant to bending, instead of permanently 
deforming, the bristles Will attempt to straighten Within the 
slot 400 and may generally conform to the transverse surface 
406 of the slot 400. Examples of materials suf?ciently resis 
tant to bending include super elastic memory Wire, shape 
memory alloy, nitinol Wire, and the like. 
[0048] Bending the anchor portion 112 of the bristle group 
ing 110 introduces a minimum radius of curvature into the 
anchor portion 112. The minimum radius of curvature may be 
experienced by bristles located closest to the bristle fastener 
300 (or staple if one is used). To avoid exceeding the yield 
stresses of all of the bristles Within the bristle grouping 110 
and/ or maximum strain the individual bristles can Withstand, 
it may be desirable to determine the minimum radius of 
curvature that an individual bristle may experience before 
plastic deformation and/ or failure occurs. The transverse sur 
face 406 of the slot 400 may be con?gured to provide a 
minimum radius of curvature approximately equal to or 
greater than the predetermined minimum radius of curvature 
of a single bristle. The bristle fastener 300 may be con?gured 
to introduce a bend into the anchor portion 112 of the bristle 
grouping 110 that has radius of curvature that is approxi 
mately equal to or greater than the predetermined minimum 
radius of curvature of a single bristle. 
[0049] The Width “W” (see FIG. 3) of the slot 400 may be 
determined by the Width or diameter of the bristle grouping 
110. In one embodiment, the Width “W” of the slot 400 may 
be about 0.04 inches at the opening 401. In another embodi 
ment, the sideWalls 402 and 404 of the slot 400 may slope to 
de?ne a slot that is narroWer in the area adjacent to the 
transverse surface 406. The Width of the transverse surface 
406 of the slot 400 may be about 0.023 inches to about 0.04 
inches. 

[0050] The length “L” (see FIG. 3) of the slot 400 may be 
determined by the minimum radius of curvature of the mate 
rial used to construct the bristles. For example, in some 
embodiments, the length “L” is at least tWice the minimum 
radius of curvature of the material used to construct the 
bristles. In one embodiment, the length of the slot 400 may 
range from about 0.08 inches to about 0.14 inches, and is 
preferably about 0.128 inches. 
[0051] Materials such as super elastic memory Wire, shape 
memory alloy, nitinol Wire, and the like may experience a 
predetermined amount of strain before the material Will per 
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manently deform or fail. Generally speaking, super elastic 
memory Wire and shape memory alloy may experience a 
strain of about 8% before they undergo plastic deformation 
and/or fail. If a single bristle has a diameter of about 0.003 
inches and is bent With a radius of curvature of about 0.05 
inches or greater, the amount of strain placed on the bristles is 
about 2% to about 3%. In one embodiment, the transverse 
surface 406 is curved in the longitudinal direction and has a 
radius of the curvature “r1” (see FIG. 4) of about 0.05 inches 
or greater. In this manner, When the bristle grouping 110 is 
biased against and/or conforming to the transverse surface 
406, the portion of the bristle grouping 110 located at and near 
the bend Will not experience plastic deformation and/ or fail 
ure. 

[0052] In some embodiments, the degree of attachment 
betWeen the bristle grouping 110 and the head 62 of the brush 
60 is determined by the cross-sectional area of the enclosed 
channel 200 formed betWeen the bristle receiving surface 310 
of the bristle fastener 3 00 and the transverse surface 406 of the 
slot 400. Reducing the cross-sectional area of the enclosed 
channel 200 Will cause greater pressure to be exerted on the 
bristle grouping 110 rendering the attachment betWeen the 
anchor portion 112 and the brush head 62 stronger. Altema 
tively, a looser attachment may be achieved by increasing the 
cross-sectional area of the enclosed channel 200. The shape 
of the enclosed channel 200 may be modi?ed to strengthen or 
loosen the attachment of the anchor portion 112 to the head 
62. Further, gripping projections, texture, or the like may be 
included along the transverse surface 406 of the slot 400 
and/or the bristle receiving surface 310 of the bristle fastener 
300 Which form the inside surface of the enclosed channel 
200 to provide additional friction betWeen the bristle group 
ing 110 and the inside surface of the enclosed channel 200. 
[0053] Referring to FIG. 6, an alternate embodiment of the 
slot 400!) Will be described. The slot 400!) differs from slot 
400 only With respect to the contour of the transverse surface 
406!) and its effects on the cross-sectional shape of the 
enclosed channel 20019. The transverse surface 406!) includes 
a longitudinally extending ridge 409. The ridge 409 reduces 
the space betWeen the transverse surface 406!) and the bristle 
receiving surface 310 of the bristle fastener 300. In this man 
ner, the cross-sectional shape and siZe of the enclosed channel 
200!) is modi?ed to exert greater pressure on the anchor 
portion 112 of the bristle grouping 110 When the bristle fas 
tener 300 is inserted into the slot 400b. 

[0054] Referring back to FIG. 4, When the bristle fastener 
300 is inserted into the slot 400, tWo tuft portions 102 and 104 
protrude from the surface 66 of the brush 60. The distance 
betWeen the tuft portions 102 and 104 is determined by the 
portion of the bristle fastener 300 disposed therebetWeen. The 
exit angle “or” of each of the tuft portions 102 and 104 is 
determined by the shape of the enclosed channel 200. As is 
apparent to one of ordinary skill in the art, the exit angle “or” 
of each tuft portion 102 and 104 may be modi?ed by simply 
modifying the shape of the portion of the enclosed channel 
200 near each exit aperture 202 and 204. While the exit angle 
“or” of the tuft portions 102 and 104 depicted in the draWings 
is approximately 90°, it is understood by those of ordinary 
skill in the art that alternate angles are Within the scope of the 
invention. Speci?cally, acute or obtuse exit angles may be 
useful to position the tuft portions 102 and 104 to reach 
betWeen teeth, back teeth, or inside the crevices of teeth. 
[0055] The depth of the slot 400 may be determined by exit 
angle “or” and/or the desired amount of spread of the tuft 
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portions 102 and 104. A shallow slot 400 may receive a 
shorter anchor portion 112 making the tuft portions 102 and 
104 longer. Longer tufts may fan out more readily than 
shorter tufts. In one embodiment, the depth of the slot 400 
may range from about 0.1 inches to about 0.16 inches, and is 
preferably about 0.120 inches. 
[0056] An alternate embodiment of the bristle assembly 
100 is shoWn in FIG. 7, and includes a single aperture 600 
With substantially vertical Walls 620 and a rounded bottom 
610 Within Which the anchor portion 112 of the bristle group 
ing 110 is received. The aperture 600 extends into the brush 
head 62 along a substantially vertical axis. A cross-section of 
the aperture 600 taken along a plane orthogonal to the vertical 
axis may have a generally circular shape. The depth of aper 
ture 600 may range from about 0.12 inches to about 0.2 
inches. The diameter of aperture 600 may range from about 
0.12 inches to about 0.18 inches. A conventional staple or 
other fastener 640 may be used to attach the anchor portion 
112 of the bristle grouping 110 to the rounded bottom 610 of 
the aperture 600. Attaching the anchor portion 112 to the 
rounded bottom 610 may bend the anchor portion 112 and 
form a bent portion therein. If the material used to construct 
the bristles is suf?ciently resistant to bending, the bristles Will 
attempt to straighten Within the aperture 600 and may gener 
ally conform to the rounded bottom 610 and vertical Walls 
620 of the aperture 600. Examples of materials suf?ciently 
resistant to bending include super elastic memory Wire, shape 
memory alloy, nitinol Wire, and the like. Any empty space 
Within the aperture 600 may be ?lled With a suitable adhesive 
and/ or ?ller material 650 such as silicon and the like. 

[0057] Referring to FIG. 8, a second pair of bristle tuft 
portions 103 and 105 of another bristle grouping 110 are 
added to the embodiment depicted in FIG. 7. Each of the tuft 
portions 102 and 104 extends upWardly along a portion of the 
substantially vertical Walls 620 of the aperture 600. The por 
tion of the vertical Walls 620 along Which tuft portion 102 
extends is opposite that along Which tuft portion 104 extends. 
Similarly, the second pair of tuft portions 103 and 105 may 
extend upWardly along portions of the substantially vertical 
Walls 620 of the aperture 600 that are opposite one another. 
The ?rst pair of tuft portions 102 and 104 may be spaced from 
the second pair of tuft portions 103 and 105 to provide four 
equally spaced apart tuft portions 102, 103, 104, and 105. One 
or more fasteners 640 may be used to attach the anchor 
portions 112 of both bristle groupings 110 to the rounded 
bottom 610 ofthe aperture 600. 
[0058] While the tuft portions 102 and 104 depicted in the 
draWings are approximately equal in height, it is apparent to 
those of ordinary skill in the art that the anchor portion 112 
may be located closer to one end of the bristle than to the 
other. In this manner, tuft portions 102 and 104 having tWo 
different heights may be constructed. Alternatively, the tuft 
portions 102 and 104 may be trimmed or otherWise cut to 
achieve a desired tuft height. The ends 106 and 108 may be 
shaped by trimming, cutting, or otherWise modifying the ends 
of the individual bristles Within the bristle grouping 110. In 
one embodiment, the ends 106 and 108 of the bristle grouping 
110 are trimmed after the bristles are attached to the brush by 
the method discussed herein. 
[0059] The tuft portions 102 and 104 may be arranged in 
pairs along the outer surface of a brush, including the brush 60 
depicted in FIG. 3. While an exemplary arrangement of the 
bristle assemblies 100 Within the head 62 of the brush 60 has 
been provided for illustrative purposes, it is apparent to those 
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of ordinary skill in the art that alternate arrangements of 
bristle assemblies 100 are possible and Within the scope of the 
present invention. 
[0060] Referring to FIGS. 3 and 4, a method of constructing 
the bristle assembly 110 of the present invention Will noW be 
described. The minimum radius of curvature about Which a 
single bristle may be bent before plastic deformation and/or a 
strain exceeding the maximum strain is experienced by the 
bristle is determined. The shape and/or siZe of the transverse 
surface 406 of the slot 400 and/or bristle receiving surface 310 
of the bristle fastener 300 may be determined based upon the 
minimum radius of curvature of a single bristle and/or the 
minimum radius of curvature of the bristle grouping 110. The 
minimum radius of curvature of the bristle grouping 110 may 
depend upon the Width and/ or diameter of the bristle grouping 
1 10. In one embodiment, the contour of the transverse surface 
includes the radius of curvature “r1” that is determined based 
upon the minimum radius of curvature of a single bristle 
and/or the minimum radius of curvature of the bristle group 
ing 110. In another embodiment, the contour of the bristle 
receiving surface 310 includes a radius of curvature “r2” that 
is determined based upon the minimum radius of curvature of 
a single bristle and/ or the minimum radius of curvature of the 
bristle grouping 110. 
[0061] The bristle grouping 110 is divided into three por 
tions, the anchor portion 1 12 and the tWo tuft portions 1 02 and 
104 With the anchor portion 112 located betWeen tWo tuft 
portions 102 and 104, as described above. The tuft portions 
102 and 104 each form one end portion of the bristle grouping 
110. The anchor portion 112 is positioned lengthWise Within 
the slot 400 With the tuft portions 102 and 104 extending 
outWardly from the slot 400. The anchor portion 112 is then 
fastened inside the slot 400. 

[0062] The anchor portion 112 may be fastened inside the 
slot 400 by the bristle fastener 300 Which is inserted into the 
slot 400 and sandWiches the anchor portion 112 of the bristle 
grouping 110 betWeen the bristle receiving surface 310 of the 
bristle fastener 300 and the transverse surface 406 of the slot 
400. When the anchor portion 112 of the bristle grouping 110 
is disposed betWeen the bristle receiving surface 310 of the 
bristle fastener 300 and the transverse surface 406 surface of 
the slot 400, tWo tuft portions 102 and 104 protrude from the 
slot 400. The tWo tuft portions 102 and 104 may be separated 
by a portion of the bristle fastener 300. Alternatively, a con 
ventional staple or other style fastener may be used to anchor 
the anchor portion 112 of the bristle grouping 110 to the 
bottom of the slot 400. In this embodiment, the tWo tuft 
portions 102 and 104 may be separated by a bristle fastener 
similar to bristle fastener 300 or by air or a ?ll material such 
as ?ller material 650 (see FIGS. 7 and 8). 
[0063] The bristle fastener 300 may be retained Within the 
slot 400 by the connector 420 that prevents the removal of the 
bristle fastener 300 from the slot 400. In one embodiment, the 
connector 420 forms a permanent connection betWeen the 
sideWalls 320 and 321 of the bristle fastener 300 and the 
sideWalls 402 and 404 of the slot 400, respectively. In an 
alternate embodiment, glue or other adhesives (not shoWn) 
such as Super Glue may be used to attach the sideWalls 320 
and 321 of the bristle fastener 300 to the sideWalls 402 and 
404 of the slot 400. Adhesives may also attach the anchor 
portion 112 of the bristle grouping 110 to the bristle receiving 
surface 310 of the bristle fastener 300 and/or the inside sur 
face 410 of the slot 400. 


















