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Description

BACKGROUND AND RELATED ART

[0001] Embodiments of the present invention relate to
hairbrushes, methods of using a hairbrush and methods
of manufacturing a hairbrush.
[0002] The following issued patents and patent publi-
cations provide potentially relevant background material,
GB 2,447,692; US 2005/055788; PCT/GB2008/000580;
US 2005/210614; US 4,161,050; EP 1,757,201; GB
1,469,552; US 4,121,314; EP 1,078,585; BE 1007329,
JP2003033226, EP 0904711 ,JP2003033226, US
216,408; US design patent D166,124; US design patent
D166,086; US design patent D168,916; US design patent
D168,917; US design patent D169,131; US 6,226,811;
US 2002/0004964; US design patent D543,705; US
3,949,765; US 4,475,563; US 4,694,525; US 5,755,242;
US 6,308,717; WO 88/000446; US 4,500,939; US
2,889,567; US 2,607,064; US 4,287,898; US 4,417,595;
US 5,638,608; US 7,011,468 and US 2005/0210614.
[0003] US 4 417 595 A discloses a hairbrush according
to the preamble of claim 1.

SUMMARY OF EMBODIMENTS

[0004] Embodiments of the present invention relate to
a hairbrush according to claim 1.
[0005] Optionally, but in some embodiments prefera-
bly, the bristles are not of uniform width - instead, a variety
of bristles widths (for example, three of more distinct bris-
tle widths that significantly different from each other) are
represented in the field of bristles. Alternatively or addi-
tionally, the bristles may be constructed of materials of
different flexibilities. Optionally, but in some embodi-
ments preferably, the longer/taller bristles are on average
thicker than the shorter bristles and/or the longer/taller
bristles are constructed of less flexible material than the
shorter bristles.
[0006] A novel hairbrush according to various fea-
ture(s) disclosed herein was constructed and tested
against a conventional ’control’ hairbrush. In particular,
hair on one half of the head (i.e. the left half or the right
half) was detangled using the novel brush while hair on
the other half of the head was detangled using the control
brush. While the hair was detangled, hair was shed or
pulled out of the user’s head. The hair shed using the
conventional and control brush (i.e. when detangling hair
regions of comparable size) was collected separately and
the quantity of hair shed was measured and compared.
[0007] It was found that the novel hairbrush providing
feature(s) disclosed herein was able to detangle human
hair (even wet hair and/or hair that has not properly been
treated with conditioner) in a manner that was surpris-
ingly painless and/or in a manner that surprisingly inflect-
ed significantly less pain than when using a conventional
hairbrush. Furthermore, it was found that the amount of
hair shed when detangling using the novel brush was

significantly less than the amount of hair shed when de-
tangling the control brush (i.e. once again, when detan-
gling regions of hair of comparable size).
[0008] It is noted that during these tests/experiments,
the user’s actual hair was actually detangled - this was
not a situation where one of the brushes merely ’mas-
saged the user’s hair’ without detangling or while detan-
gling only outermost layers of hair.
[0009] Not wishing to be bound by theory, it is noted
that mammalian hair strands are not of uniform length
and is not of uniform thickness - instead, on the head of
a single person (or on the body of a single animal) some
hair strands are longer, some hair strands are shorter,
some hair strands are thicker and some hair strands are
thinner. Furthermore, this spatial fluctuation in hair length
and/or hair thickness tends to not follow any discernable
spatial pattern - instead, in many human or animal sub-
jects, this fluctuation tends to be mostly or completely
random/stochastic.
[0010] By employing a hairbrush that has at least some
of these random properties (i.e. a hairbrush including a
field of bristles where the bristle length and/or bristle
thickness and/or bristle material flexibility varies substan-
tially randomly), it is possible to detangle hair in a reduced
pain manner. Not wishing to be bound by theory, it is
postulated that the reduced pain hair detangling and/or
reduced shedding hair that was observed is due, at least
in part, to the fact that there is a certain amount of me-
chanical ’compatibility’ between the hairbrush’s stochas-
tic properties and the stochastic properties of hu-
man/mammalian hair, to provide a hair detangling tech-
nique that is significantly less painful and/or uproots sig-
nificantly fewer hair strands.
[0011] It is noted that each bristles of the ’field of bris-
tles’ where bristle heights vary in a substantially random
manner and are substantially independent of location are
independently deployed - i.e. each bristle is separately
or individually deployed to the hairbrush surface. These
individually deployed bristles are in contrast to bundles
of bristles or tufts of bristles.
[0012] For the present disclosure, bristle height and
length are used synonymously.
[0013] For the present disclosure, bristle width and
bristle thickness are used synonymously to refer to the
characteristic width dimension. For the non-limiting case
where the bristle cross section is a circle (i.e. substantially
cylindrical bristles), this width is a diameter of the circle.
[0014] For the present disclosure, when bristle
heights/lengths of a field of bristles ’vary in a substantially
random manner that is substantially independent of bris-
tle location on the bristle-retaining surface,’ (i) it is pos-
sible to view the bristles together as a coherent unit or
’field’ and (ii) there is no visually determinable (i.e. other
than randomness) pattern for bristle length/height of the
bristles of the field of bristles.
[0015] A hairbrush comprises a bristle-retaining sur-
face and a bristle field of at least 100 bristles that are
individually deployed to the bristle-retaining surface such
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that bristle heights vary in a substantially random manner
and are substantially independent of bristle location on
the bristle-retaining surface is now disclosed. The bristle
field providing the following properties: (i) height proper-
ties such that at least 5 different heights that significantly
differ from each other are represented; (ii) width proper-
ties such that each bristle has a width that is at least 0.5
mm; and (iii) bristle end properties such that at least 60%
of the bristles have a rounded end.
[0016] A hairbrush comprises a bristle-retaining sur-
face and a bristle field of at least 100 bristles that are
individually deployed to the bristle-retaining surface such
that a distal end surface defined by ends of bristles of
the bristle field is irregularly and substantially randomly
shaped. The bristle field provides the following proper-
ties: (i) height properties such that at least 5 different
heights that significantly differ from each other are rep-
resented; (ii) width properties such that each bristle has
a width that is at least 0.5 mm; and (iii) bristle end prop-
erties such that at least 60% of the bristles have a round-
ed end.
[0017] A hairbrush comprises a bristle-retaining sur-
face and a bristle field of at least 100 bristles that are
individually deployed to the bristle-retaining, an average
height of the bristle field being defined as HEIGHT_AVG,
a height standard deviation of the bristle field being de-
fined as HEIGHT_SD. The field of bristles providing
height properties, width properties and bristle end prop-
erties such that: (i) according to the width properties, each
bristle has a width that is at least 0.5 mm; (ii) according
to the bristle end properties, at least 60% of the bristles
of the field have a rounded end; and (iii) according to the
height properties: A) the bristle field provides at least 5
different heights that significantly differ from each other
are represented; B) the bristle field includes at least one
height outlier subset (HOS) having a count that is at least
10% of the total bristle count of the bristle field, the height
outlier subset HOS being selected from the group con-
sisting of: I) a very-tall-bristles (VTB) subset of bristles
whose height exceeds a sum of HEIGHT_AVG and
HEIGHT_SD; and II) a very-short-bristles (VSB) subset
of bristles whose height is less than a difference between
HEIGHT_AVG and HEIGHT_SD, wherein bristles of the
bristle field are individually deployed to the bristle-retain-
ing surface so that there is a contrast between the de-
ployment of the bristle field as a whole and the deploy-
ment of at least one height outlier subset HOS, such that
while the bristles of bristle field as a whole are deployed
at substantially a constant density within a selected area
SA of the bristle-retaining surface, the bristles of the
height outlier subset HOS are scattered at irregular and
non-periodic locations within the selected area SA.
[0018] In some embodiments, i) the bristle field further
provides width variation properties such that a ratio be-
tween a bristle width standard deviation and a bristle
width average is at least 0.07 and such that there a is
positive correlation between bristle height and bristle
thickness for bristles of the bristle field such that, on av-

erage, taller bristles of the field are thicker than shorter
bristles; and ii) bristles of the bristle field are each de-
ployed substantially normally to a respective local plane
of bristle-retaining surface.
[0019] In some embodiments, bristles of the bristle field
are deployed at a substantially constant density on the
bristle-retaining surface.
[0020] In some embodiments, the range of heights for
the bristle field substantially is between about 3.5 mm
and about 16 mm.
[0021] In some embodiments, bristles of the bristle field
are deployed at a substantially constant density of at least
4 bristles/cm^2 on the bristle-retaining surface.
[0022] In some embodiments, the range of heights for
the bristle field substantially is between about 3.5 mm
and about 16 mm.
[0023] In some embodiments the bristle field further
provides width variation properties such that a ratio be-
tween a bristle width standard deviation and a bristle
width average is at least 0.07 and such that there a is
positive correlation between bristle height and bristle
thickness for bristles of the bristle field such that, on av-
erage, taller bristles of the bristle field are thicker than
shorter bristles.
[0024] In some embodiments bristles of the bristle field
are each deployed substantially normally to a respective
local plane of bristle-retaining surface.
[0025] In some embodiments bristles of the bristle field
are deployed at a substantially constant density that is
at least 4 bristles/cm^2.
[0026] In some embodiments the range of heights for
the bristles field substantially is between about 3.5 mm
and about 16 mm.
[0027] In some embodiments a ratio between a ratio
between a height standard deviation and the average
height is at least 0.075
[0028] In some embodiments the average bristle thick-
ness for the field exceeds 0.85 mm.
[0029] In some embodiments the average height of the
bristles of the field is at least about 8.5 mm.
[0030] In some embodiments bristles of the bristle field
are deployed at a density that is at most 12 bristles/cm^2.
[0031] In some embodiments the average height of the
bristles of the bristle field is at most about 12 mm.
[0032] In some embodiments the average height of the
bristles of the bristle field is between 8 mm and 14 mm..
[0033] In some embodiments the field of bristles are
deployed within the selected area so that: i) at least 80%
of the bristles substantially reside on a constant lattice;
andii) at least 2% of the bristles of the field reside in po-
sitions that reside away from the lattice.
[0034] In some embodiments bristles of the field are
deployed so that they are substantially parallel to each
other.
[0035] In some embodiments i) an average height of
the bristle field is defined as HEIGHT_AVG, a height
standard deviation of the bristle field is defined as
HEIGHT_SD; ii) the bristle field includes a very-short-
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bristles (VSB) subset of bristles whose height is less than
a difference between HEIGHT_AVG and HEIGHT_SD,
iii) a majority of bristles of the very-short-bristles (VSB)
subset of bristles has a height that is at least 5 mm and/or
that is at least 0.33* HEIGHT_AVG.
[0036] In some embodiments at least 10% of bristles
of the bristle field have a height between 5 mm and 9
mm, at least 25% of the bristles have a height that is
between 9 mm and 13 mm, and at least 10% of the bristles
have a height that is between 13 mm and 18 mm.
[0037] In some embodiments i) each bristle b of the
field of bristles is associated with a respective nearest
bristle distance describing the respective closest
distance d CLOSEST (b) between bristle b and a different
bristle of the bristle field bCLOSEST that is closer to the
bristle b than any other bristle of the bristle field (d

CLOSEST(b) =DISTANCE(b, bCLOSEST)), thereby
establishing a one-to-one mapping between each bristle
b of the bristle field and a closest distance d CLOSEST (b)
to form a set of numbers
CLOSEST_BRISTLE_DISTANCE whose members are
the closest distances d CLOSEST (b) for the field of bristles;
and ii) an SD/AVG ratio between a standard deviation of
the set of numbers CLOSEST_BRISTLE_DISTANCE
and an average value of the set of numbers CLOSEST
BRISTLE_DISTANCE is at most 0.25.
[0038] In some embodiments the SD/AVG ratio is at
most 0.2 and/or at least 0.075 and/or SD/AVG ratio is at
least 0.1.
[0039] In some embodiments i) each bristle b of the
field of bristles is associated with a respective nearest
bristle distance describing the respective closest
distance d CLOSEST (b) between bristle b and a different
bristle of the bristle field bCLOSEST that is closer to the
bristle b than any other bristle of the bristle field (d

CLOSEST(b) =DISTANCE(b, bCLOSEST)), thereby
establishing a one-to-one mapping between each bristle
b of the bristle field and a closest distance d CLOSEST (b)
to form a set of numbers
CLOSEST_BRISTLE_DISTANCE whose members are
the closest distances d CLOSEST (b) for the field of bristles;
and ii) values of a first subset of
CLOSEST_BRISTLE_DISTANCE whose cardinality is
between 50% and 95% of a cardinality of
CLOSEST_BRISTLE_DISTANCE are all equal to a
representative closest distance value RCDV within a
tolerance of at most 10%.; iii) values of a second subset
of CLOSEST_BRISTLE_DISTANCE whose cardinality
is at least at least 10% of a cardinality of
CLOSEST_BRISTLE_DISTANCE are associated with
closest distance values that all deviate from the
representative value RCDV by at least 15%,
[0040] In some embodiments the bristles are con-
structed of plastic.
[0041] In some embodiments i) the field of bristles is
an inner field of bristles deployed within a selected area
SA of the bristle retaining surface; ii) the hairbrush further
comprises an outer field of bristles deployed outside of

the selected area SA bristles on the perimeter of the se-
lected area such that the outer field of bristles substan-
tially surrounds the selected area SA; iii) the outer bristle
field of bristles provides the following properties: A) a
bristle count that is at least 15% of the count of the inner
field; and B) an bristle average height that is at most 30%
of the average height of bristles of the inner field.
[0042] In some embodiments at least 80% of bristles
of the field of bristles have a height that is at least 6 mm
and at most 18 mm.
[0043] In some embodiments i) a majority of bristles
that are deployed within the selected area are situated
at locations that are substantially on a regular lattice; and
ii) a minority of at least 2% of the bristles are located in
off-lattice locations that are away from the positions de-
fined by the regular lattice.
[0044] In some embodiments, a height of at least 80%
or at least 90% of the bristles of the field of bristles is at
least 6 mm.
[0045] In some embodiments, a height of at least 80%
or at least 90% of the bristles of the field is at most 20 mm.
[0046] In some embodiments, a ratio between a ratio
between a height standard deviation and the average
height is at least 0.075.
[0047] In some embodiments, a thickness of at least
80% or 90% of the bristles of the inner field is at least 0.7
mm or at least 0.8 mm or at least 0.85 mm.
[0048] In some embodiments, a thickness of at least
70% or at least 80% or at least 90% or least 95% of the
bristles of the inner field is at least 0.75 mm and/or at
most 2.5 mm.
[0049] Some embodiments relate to hairbrushes that
have a ’paddle’ form factor and/or are relatively flat. Some
embodiments relate to hairbrush that are ’fan-type’ or
have a cylindrical shape. Some embodiments relate to
hairbrushes with a form factor typical of human hairbrush-
es. Other embodiments relate to hairbrushes with a form
factor typical of pet hairbrushes.
[0050] A hairbrush comprises a bristle-retaining sur-
face and a bristle field of at least 100 bristles that are
deployed to the bristle-retaining surface such that bristle
widths vary in a substantially random manner and are
substantially independent of bristle location on the bristle-
retaining surface, the bristle field providing the following
properties: (i) height properties such that at least 5 dif-
ferent heights that significantly differ from each other are
represented; (ii) width variation properties such that a
ratio between a bristle width standard deviation and a
bristle width average is at least 0.07; (iii) width properties
such that at least 80% of the bristles of the bristle field
has a width that is at least 0.5 mm; and (iv) bristle end
properties such that at least 60% of the bristles have a
rounded end.
[0051] In some embodiments, there a is positive cor-
relation between bristle height and bristle thickness for
bristles of the bristle field such that, on average, taller
bristles of the field are thicker than shorter bristles.
[0052] In some embodiments, bristles of the bristle field
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are each deployed substantially normally to a respective
local plane of bristle-retaining surface.
[0053] In some embodiments, bristles of the bristle field
are each deployed substantially normally to a respective
local plane of bristle-retaining surface.
[0054] In some embodiments, at least 80% of the bris-
tles have a height that is between 5 mm and 20 mm.
[0055] In some embodiments, a ratio between a height
standard deviation and the average height of the bristle
field is at least 0.075
[0056] In some embodiments, the average bristle
thickness for the field exceeds 0.85 mm.
[0057] In some embodiments, at least 80% of the bris-
tles of the field have a thickness between 1 mm and 2 mm.
[0058] In some embodiments, a ratio between a bristle
width standard deviation and a bristle width average is
at least 0.12.
[0059] In some embodiments, for a majority of the bris-
tles of the bristle field, a ratio between a bristle length
and a bristle width is at least 5 and at most 10.
[0060] A hairbrush comprises a bristle-retaining sur-
face and a bristle field of at least 100 bristles that are
individually deployed to the bristle-retaining surface such
that bristle heights vary in a substantially random manner
and are substantially independent of bristle location on
the bristle-retaining surface, the bristle field providing the
following properties: (i) height properties such that at
least 5 different heights that significantly differ from each
other are represented; ii) width properties such that at
least 80% of the bristles of the bristle field has a width
that is at least 0.5 mm; and iii) bristle end properties such
that at least 60% of the bristles have a rounded end.
[0061] A hairbrush comprises a bristle-retaining sur-
face and a bristle field of at least 100 bristles that are
individually deployed to the bristle-retaining surface such
that a distal end surface defined by ends of bristles of
the bristle field is irregularly and substantially randomly
shaped, the bristle field providing the following proper-
ties: (i) height properties such that at least 5 different
heights that significantly differ from each other are rep-
resented; (ii) width properties such that at least 80% of
the bristles of the bristle field has a width that is at least
0.5 mm; and (iii) bristle end properties such that at least
60% of the bristles have a rounded end.
[0062] A hairbrush comprises a bristle-retaining sur-
face and a bristle field of at least 100 bristles that are
individually deployed to the bristle-retaining, an average
height of the bristle field being defined as HEIGHT_AVG,
a height standard deviation of the bristle field being de-
fined as HEIGHT_SD, the field of bristles providing height
properties, width properties and bristle end properties
such that: (i) according to the width properties, at least
80% of the bristles of the field has a width that is at least
0.5 mm; (ii) according to the bristle end properties, at
least 60% of the bristles of the field have a rounded end;
and (iii) according to the height properties: the bristle field
provides at least 5 different heights that significantly differ
from each other are represented; the bristle field includes

at least one height outlier subset (HOS) having a count
that is at least 10% of the total bristle count of the bristle
field, the height outlier subset HOS being selected from
the group consisting of: a very-tall-bristles (VTB) subset
of bristles whose height exceeds a sum of HEIGHT_AVG
and HEIGHT_SD; and a very-short-bristles (VSB) subset
of bristles whose height is less than a difference between
HEIGHT_AVG and HEIGHT_SD, wherein bristles of the
bristle field are individually deployed to the bristle-retain-
ing surface so that there is a contrast between the de-
ployment of the bristle field as a whole and the deploy-
ment of at least one height outlier subset HOS, such that
while the bristles of bristle field as a whole are deployed
at substantially a constant density within a selected area
SA of the bristle-retaining surface, the bristles of the
height outlier subset HOS are scattered at irregular and
non-periodic locations within the selected area SA.
[0063] In some embodiments, the bristles are individ-
ually deployed to the bristle-retaining surface.
[0064] A hairbrush comprising a bristle-retaining sur-
face and a bristle field of at least 100 bristles that are
deployed to the bristle-retaining surface the bristles being
constructed of a variety of materials having different flex-
ibilities, each bristle being constructed of a respective
material, bristle material flexibility per bristle varying in a
substantially random manner and is substantially inde-
pendent of bristle location on the bristle-retaining surface,
the bristle field providing the following properties: (i) at
least 70% of the bristles have a height between 5 mm
and 25 mm; (ii) a ratio between a height standard devi-
ation and the average height of the bristle field is at least
0.075; (iii) the variation of bristle material flexibilities
among different bristles is equivalent to the variation of
bristle flexibility for a fixed height that is the average
height of the field that would be obtained if a ratio between
a bristle width standard deviation and a bristle width av-
erage was at least 0.07; (iv) width properties such that
at least 80% of the bristles of the bristle field has a width
that is at least 0.5 mm; and (v) bristle end properties such
that at least 60% of the bristles have a rounded end.
[0065] In some embodiments, at least 90% of the bris-
tles have a height between 5 mm and 25 mm.
[0066] In some embodiments, the height standard de-
viation and the average height of the bristle field is at
least 0.12.
[0067] In some embodiments, the variation of bristle
material flexibilities among different bristles is equivalent
to the variation of bristle flexibility for a fixed height that
is the average height of the field that would be obtained
if a ratio between a bristle width standard deviation and
a bristle width average was at least 0.07.
[0068] In some embodiments, at least a coverage ma-
jority that is at least 50% of a bristle-covered portion of
the bristle retaining surface is covered with bristle field
having one or more of random or semi-random height
properties, random or semi-random width properties, and
random or semi-random material flexibility properties.
[0069] In some embodiments, the coverage majority
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is substantial majority whose size is selected from at least
60%, at least 70%, at least 90% and at least 95%.

BRIEF DESCRIPTION OF THE DRAWINGS

[0070]

FIGS. 1-2 illustrate an exemplary hairbrush accord-
ing to some embodiments.
FIG. 3 illustrates the distance between a pair of bris-
tles in some embodiments.
FIG. 4 illustrates locations of various bristles of a
hairbrush of FIGS. 1-2 in some embodiments.
FIGS. 5 and 11 are height histograms.
FIG. 6 illustrate bristle thickness properties.
FIGS. 7 and 12 are histograms relating to closest
bristle distances.
FIG. 8 illustrates grid points in some embodiments.
FIGS. 9A-9C illustrate a fan brush in some embod-
iments.
FIGS. 10A-10E and 13 illustrate bristle locations.
FIG. 14 illustrates results of testing a hairbrush.
FIG. 15 illustrates the concept of substantially-co-
linear bristles in some embodiments.

DETAILED DESCRIPTION OF EMBODIMENTS

[0071] The claims below will be better understood by
referring to the present detailed description of example
embodiments with reference to the figures. The descrip-
tion, embodiments and figures are not to be taken as
limiting the scope of the claims. It should be understood
that not every feature of the presently disclosed methods
and apparatuses is necessary in every implementation.
It should also be understood that throughout this disclo-
sure, where a process or method is shown or described,
the steps of the method may be performed in any order
or simultaneously, unless it is clear from the context that
one step depends on another being performed first. As
used throughout this application, the word "may" is used
in a permissive sense (i.e., meaning "having the potential
to’), rather than the mandatory sense (i.e.
meaning "must").
[0072] It is appreciated that certain features of the in-
vention, which are, for clarity, described in the context of
separate embodiments, may also be provided in combi-
nation in a single embodiment. Conversely, various fea-
tures of the invention, which are, for brevity, described
in the context of a single embodiment, may also be pro-
vided separately or in any suitable sub-combination.
[0073] By employing a hairbrush whose "bristle end"
surface defined by the ends of the bristles have uneven,
non-periodic, properties (for example, having semi-ran-
dom or random properties), it is possible to detangle hair
in a relatively ’low-pain’ or ’no-pain’ manner. In tests con-
ducted under the supervision of the present inventor, it
was discovered that this use of a ’low-pain’ or ’no-pain’
hairbrush (i.e. constructed according to presently-dis-

closed feature(s) and combinations thereof) significantly
reduces the amount of time required to detangle human
or animal hair (for example, longer hair) and significantly
reduces the amount of pain associated with hair detan-
gling, even for wet hair and/or wet hair that has not been
treated with conditioner.
[0074] FIGS. 1-2 are drawings of one non-limiting ex-
ample of such a novel ’low-pain detangling’ hairbrush.
[0075] Not wishing to be bound by any particular the-
ory, it is noted that that the lengths of human hair are
typically not equal, and typically vary in some sort of ran-
dom or semi-random fashion, despite the fact that the
average hair length may be the same throughout the
head or throughout regions thereof. The present inventor
has postulated that it is is possible to facilitate relatively
low-pain and/or no-pain hair detangling by varying bristle
lengths and/or thicknesses and/or material flexibilities in
a substantially random manner over the bristle-retaining
surface of the hairbrush in a manner that mimics, at least
in part, the random or semi-random variations of hair
length and/or of hair thickness.
[0076] Thus, according to this line of reasoning, the
hair brush and in particular the shape of the "bristle end"
surface defined by the distal ends has a certain amount
of disorder or entropy and is therefore ’compatible’ with
the hair to be tangled. Furthermore, this bristle geometry
(as opposed to a situation where the bristle lengths are
constant or vary in some ’ordered’ manner) may be useful
for distributing tension or pulling force associated with
detangling hair, reducing the amount of tension in any
single location.
[0077] Throughout the text and FIGS. a number of pos-
sible features are disclosed. It is to be appreciated that
(i) not every feature is required in every embodiment; and
(ii) any combination of features (i.e. all features or any
subset of features including combinations not explicitly
listed in the present document) may be provided in any
given embodiment.
[0078] FIGS. 1-2 illustrate a hairbrush according to
some embodiments of the present invention. Hairbrush
500 includes a brush body 510 and bristles deployed on
a region 540 of bristle-retaining surface 530 of the brush
body 510. In addition, the brush body includes a handle
520.
[0079] The more central portion of region 540 is labeled
as 560, while the ’edge portion’ of region 540 is labeled
as 570. An ’inner field’ of bristles resides in this more
central portion 560; an ’outer field’ of bristles’ resides in
the edge portions 570.
[0080] Reference is made to FIG. 2. In FIG. 2, the "bris-
tle end surface" (illustrated by the broken, dotted line)
defined by the distal ends of bristles is illustrated. The
term bristle end surface" 550 does not require any extra
material to be present other than the bristles themselves
- instead, this term describes the surface which may be
interpolated from the ends of the bristles.
[0081] One salient feature of this bristle end surface
550 within the more central portion 560 of bristle-retaining
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surface 530 is that the bristle end surface 550 is irregu-
larly shaped substantially without any observable perio-
dicity and with clearly observable stochastic/random
properties.
[0082] Not wishing to be bound by theory, it is believed
that the hair itself may define a "hair surface" defined by
the ends of the hair and/or the portions of hair strands
that are ’highest’ above the surface of the skull. This "hair
surface" (NOT SHOWN) also may provide a certain level
of semi-randomness or randomness or disorder or en-
tropy, especially when the hair is tangled. It is postulated
that because the distal end surface 550 provides these
non-periodic/semi-random/random properties (similar to
the ’hair surface’), this facilitates better penetration of the
bristles themselves into the hair surface in a manner that
does not induces strong pulling forces or tension.
[0083] As can be observed from FIGS. 1B and 2A, in
the region 570 near the edge of bristle retaining surface
bristles are much shorter than in the more central region
560. This optional ’outer field of bristles’ (in contrast to
the inner field of bristles whose bristles reside in the more
central 560 region) may in some embodiments facilitate
the penetration of the bristles of the inner field into the
user’s hair in a relatively ’smooth’ manner. For example,
many users brush their hair with a brush stroke so that
the outer region 570 of the hairbrush near the edge en-
counters/contacts the hair before the inner region 560 of
the brush. In this case, first the shorter bristles of the
outer region will first encounter the hair first, and then the
more ’aggressive’ longer bristles (e.g. for hair detangling)
will immediately follow.
[0084] One salient feature of the hairbrush of FIGS.
1-2 is that the majority of the ’bristle-populated’ or ’bristle-
covered’ portion of the hairbrush (in the example of FIGS.
1-2 this is the regions 560 and 570) is configured so that
some sort of random pattern is dominant in this ’majority’
- i.e. a substantially random height pattern and/or sub-
stantially random width pattern and/or substantially bris-
tle material flexibility pattern. For the case of FIG. 1B,
this is a substantial majority, as the area of the outer field
570 is much less than the area of the inner field 560. For
the case of FIG. 9, this is substnaitally the entire area. In
different embodiments, this ’majority’ may be a substan-
tial majority that is at least 60% or at least 70% or at least
80% or at least 90% or at least 95% or substantially 100%.
[0085] For the case of variation of material flexibilities,
the bristles may be constructed of materials of different
flexibilities (e.g. some bristles are constructed of one type
of material such as one type of plastic, other bristles are
constructed of another type of material having a different
flexibility such as another type of plastic, yet other bristles
are constructed of another type of material having a yet
different flexibility such as another type of plastic, etc -
at least 2 or at least 3 or at least 4 or at least 5 or any
number of bristle materials may bne used).
[0086] Throughout the present disclosure, the term ’in-
ner field’ of bristles may refer to any field of bristles,
whether or not there are additional fields of bristles that

co-reside on the surface of the hairbrush. Thus, the field
of bristles having random height properties may or may
not be provided together with additional bristles.
[0087] It is appreciated that the hairbrush of FIGS. 1-2
is only intended as illustrative and not as limiting - how-
ever, in some embodiments, a given hairbrush may pro-
vided one or more common features with the hairbrush
of FIGS. 1-2 including but not limited to features describ-
ing bristle lengths properties and/or features describing
bristle width properties and/or features describing a re-
lationship between bristle location and bristle length
and/or width.
[0088] Below is an abbreviated list of some physical
parameters related to the non-limiting example of FIGS.
1-2, and in particular to the field of bristles in the central
region (referred to as the ’inner field of bristles’). An ad-
ditional list is provided below, after the definitions section.
It is appreciated that any combination of features may be
provided:

(i) bristle count - in the example of FIGS. 1-2, the
inner field of bristles has about 300 bristles. In dif-
ferent embodiments, the inner field of bristles (or of
the ’field having the random height and/or width
and/or material properties’) may comprise at least
50 bristles or at least 100 bristles or at least 150
bristles or at least 200 bristles or at least 250 bristles.
Preferably, each of these bristles has a thickness
that is at least 0.5 mm (or a thickness that is at least
0.75 mm or at least 0.85 mm or at least 1 mm de-
pending on the embodiments) and/or a height that
is at least 5 mm (or at least 4 mm or at least 6 mm
or at least 7 mm depending on the embodiment).
(ii) bristle height -for bristles of the inner field (or of
the ’field having the random height and/or width
and/or material properties’), there is a variation of
bristle heights, and bristles of different heights (i.e.
at least 5 or at least 8 or at least 10 or at least 12)
that significantly differ from each other may be pro-
vided. In some embodiments, the average bristle
height of the bristle field whose heights varies sub-
stantially randomly (e.g. ’inner field’ in area 560) may
be on the order of magnitude of 1 cm - for example,
between 7 mm and 18 mm - for example, between
8.5 mm and 15 mm or between 8 mm and 14 mm.
An additional discussion of ’bristle height’ features
is provided below with reference to FIGS. 5, 7 10-12.

[0089] As will be discussed below, various other prop-
erties relating to bristle height may be provided - for ex-
ample, relating to a height distribution function for bristles
of the ’field of bristles’ (i.e. having random height prop-
erties). As is clearly visible to from FIGS 1-2 (and from
FIG. 5 which provides a height histogram), the heights
within the inner field (or of the ’field having the random
height and/or width and/or material properties) are by no
means uniform - instead there is a noticeable and signif-
icant ’spread’ amount of the heights.
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(iii) bristle thickness- in some embodiments, the bris-
tle thickness for bristles of the inner field (or of the
’field having the random height and/or width and/or
material properties) is on the order of magnitude of
about 1.2 mm - for example, between 0.8 mm and 2
mm. However, the actual bristle thickness may de-
pend on the bristle material used. An additional dis-
cussion of ’bristle thickness’ features is provided be-
low with reference to FIG. 6.
(iv) bristle orientation features - as will be observed
from the figures, the bristles of the ’inner field’ (or of
the ’field having the random height and/or width
and/or material properties’) will typically ’stand up
straight’ - i.e. be oriented substantially normally to
the local plane of the bristle-retaining surface 530
and/or substantially co-linear with the local normal
of the bristle surface (for example, within tolerances
of 30 degrees or 20 degrees or 10 degrees.)

[0090] This may be the case for any shape/topology
of bristle-retaining surface 530 - for example, flat (as il-
lustrated in FIGS. 1-2) or rounded or even a cylindrical
fan brush. In some embodiments, the bristles of the ’field
having the random height and/or width and/or material
properties’ are substantially parallel to each other (or lo-
cally parallel to each other).

(v) bristle shape features - as will be observed from
the figures, the bristles are all substantially straight
(rather than bent or crooked). In addition, bristles of
the inner field 560 and/or outer field 570 of bristles
(or any field providing the ’random height and/or
width and/or material flexibility properties) may have
a substantially round end. For example, a substan-
tially majority of bristles of the ’field’ that is at least
60% or 75% or 85% or 90%. This may be useful for
providing a more comfortable effect when the bristles
contact the scalp.

[0091] In some embodiments, a majority bristles or a
substantially majority of at least 60% or at least 70% or
at least 80% or at least 90%) of bristles of the ’inner field’
(or any field within the ’selected area’) are substantially
straight.

(v) bristle density - as may be observed from the
figures, within the central portion of the brush, the
density of bristles tends to be substantially constant,
though not exactly constant. For embodiments relat-
ing to the ’substantially constant bristle density,’
there will tend not to be sizable regions within the
’inner field’ (or of the ’field having the random height
and/or width and/or material properties’) that are de-
void of bristles or regions where bristles are clearly
’overcrowded’ compared to other regions.
(vi) material/attachment means - ] the bristles may
be constructed from a plastic material and attached
to the bristle-retaining surface of the brush. One ex-

ample of bristles that are ’attached’ or ’deployed’ to
the bristle-retaining surface is where the bristles are
glued to or stapled to or fastened the ’brush surface’
of ’bristle retaining surface.’ In another example, the
bristles may integrally formed with the brush surface.
For example, the brush surface and the bristles may
be constructed of the same material - it is possible
to product a special mold that conforms to the shape
of the bush surface and the bristles - the geometric
properties of this mold may determine the ’length
properties’ or ’thickness properties’ or ’bristle density
properties’ or any other geometric properties of the
bush including the bristles. This ’integrally formed’
brush is another example of bristles that are ’at-
tached’ or ’deployed’ to the bristle retaining surface.
(vii) uniform local-average height - one feature that
is clearly observable from FIG. 2B is that within the
’inner region’ even if there is significant variation
among the heights over individual bristles, the local-
average height of each bristle may vary to a much
lesser extent. In some embodiments, throughout the
region of the ’field having the random height and/or
width and/or material properties,’ the local averaged
height of each bristle along with the neighboring sig-
nificant bristles (i.e. neighboring bristles whose
height is significant - for example, at least 30%) may
fluctuate to a much lesser extent than the heights of
the bristles themselves. Thus, in the event that the
distal bristle surface 550 is smoothed in a neighbor-
hood (for example, having a radius of around 7.5 mm
and/or a radius equal to the average bristle height
within a tolerance of 50% or 40% or 30% or 20% or
10%), it may be found that the ’neighborhood-
smoothed’ distal bristlal surface is substantially con-
stant.

Definitions

[0092] For convenience, in the context of the descrip-
tion herein, various terms are presented here. To the
extent that definitions are provided, explicitly or implicitly,
here or elsewhere in this application, such definitions are
understood to be consistent with the usage of the defined
terms by those of skill in the pertinent art(s). Furthermore,
such definitions are to be construed in the broadest pos-
sible sense consistent with such usage.
[0093] Embodiments of the present invention relate to
bristle fields where bristles are deployed to the hairbrush
surface such that bristle heights ’vary in a substantially
random manner that is substantially independent of bris-
tle location on the bristle-retaining surface.’
[0094] For the present disclosure, when bristle
heights/lengths of a field of bristles ’vary in a substantially
random manner that is substantially independent of bris-
tle location on the bristle-retaining surface,’ (i) it is pos-
sible to view the bristles together as a coherent unit or
’field’ (ii) there is no visually determinable (i.e. other than
randomness) pattern for bristle length/height of the bris-
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tles of the field of bristles; and (iii) it is thus visually clear
that the bristles of the bristle field have a ’substantially
random’ height pattern.
[0095] It is appreciated that additional optional objects
or features that do not obscure/cancel the visibly-observ-
able ’substantially random’ height pattern of bristles of
the ’field of bristles’ described in the previous paragraph
may be provided. In one example, the hairbrush topology
may be other than the flat topology illustrated in FIGS.
1-2.
[0096] In another example, there may be additional
bristles beyond that at least 100 or at least 150 or at least
200 or at least 250 bristles of the ’field of bristles.’ for
example, located in an outer field or in any other location
on the bristle-retaining surface. In a particular example,
the additional bristles may be ’short’ bristles that are sub-
stantially shorter the bristles of inner field having the ’ran-
dom height properties’ or ’thin’ bristles or may have any
other geometry. However, for embodiments providing the
substantially random height properties, these additional
optional objects or features would not obscure/cancel the
visibly-observable ’substantially random’ height pattern
of bristles.
[0097] Thus, bristles of the outer field of the edge 570
in FIGS. 1-2 may or may not have the ’random height
properties’ - however, it is clear that their presence (or
the presence of any other ’additional’ bristles in any lo-
cation) does not obscure the random height property ob-
servable in the ’inner field.’
[0098] The term ’substantially random’ implies that the
height pattern (or width or flexibility pattern) does not
need to be exactly mathematically random pattern as
long as these visible patterns described above are
present.
[0099] When a physical and/or statistical property of a
’field of bristles’ having random height and/or width
and/or material stiffness features (or any other group of
bristles or field of bristles) is discussed, it is clear that this
refers to only to the field of bristles that provide that ’ran-
dom height properties’ and not to any additional bristles.
Such physical and/or statistical properties may relate to
bristle density or height or thickness or material or any
other property. Certain measured physical and/or statis-
tical properties for the ’field of bristles’ hairbrush of FIGS.
1-2 are discussed with respect to various figures.
[0100] Embodiments of the present invention relate to
the case where the bristles of the ’field of bristles’ having
the observable height and/or thickness and/or material
flexibility pattern are "individually deployed’ to not de-
ployed in tufts or bristles or bundled of bristles. Instead,
the bristles are individually deployed to the bristle-retain-
ing surface - i.e. each bristle is separately deployed to
the bristle-retaining surface.
[0101] Thus, as is illustrated in FIGS. 1-2, the bristles
and/or their ’bases/bottoms/proximal ends’ are spaced
from each other and are not ’bunched together’ as is
known in the art for ’bundles of bristles’ or ’tufts of bristle.’
Instead, they are each ’individually’ deployed as illustrat-

ed in the figures.
[0102] Another salient feature of bristles that are not
deployed as tufts or bundles (but are rather independ-
ently deployed) is the fact that the bristles may be parallel
to each other. In some embodiments, a majority or most
(i.e. at least 70% or at least 80% or at least 90%) of the
bristles of a population are all ’locally parallel’ - i.e. parallel
to all neighboring bristles of the population - e.g. all bris-
tles of the population of bristles closer than 1 cm or closer
than 0.5 cm. Thus, even for the case of bristles deployed
to a cylindrical brush, it may be said that these bristles
which are not deployed in tufts or bundles are locally
parallel.
[0103] When a distal bristle surface has a shape that
’varies in a substantially random manner,’ this refers to
a situation where there is no visually determinable (i.e.
other than the randomness) pattern for bristle distal sur-
face. Once again, there may be additional bristles (which
may or may not have stochastic height properties)
present other than the ’field bristles’ that form the bristle
distal surface (for example, much shorter bristles than
the field bristles of the ’mostly random or irregular or non-
periodic’ portion of the distal bristle surface. However,
the additional bristles would not nullify the clearly-observ-
able random-like or irregular surface shape pattern of the
bristle distal surface 550 (or a portion thereof).
[0104] Some embodiments relate to the case where a
number of different heights (i.e. at least 5 or at least 8 or
at least 10 or at least 12) ’significantly differ from each
other’ are provided or represented within a field of bris-
tles. The term ’significantly different’ heights for bristles
refers is relative to functionality of brushing the hair, as
opposed to very small (e.g. microscopic) height varia-
tions, for example, due to the manufacturing process.
These significantly different heights are clearly visible to
the user who views the brush with his/her naked eye -
see FIGS. 1-2. In examples relating to FIGS. 1-2 (and as
is discussed in more detail with reference to FIG. 5 which
is a height histogram of the inner field), the ’range’ of the
at least five different heights that are substantially differ-
ent from each other is one the order of magnitude of at
least several mm.
[0105] When a bristle is ’substantially stiff this means
that even if the bristle is mostly stiff, there may still be
some flexibility - for example, to make brushing a less
painful experience. Thus, the term ’substantially stiff re-
fers to ’stiff enough to serve its purpose’ - to penetrate
into the hair region and to detangle hair.
[0106] A ’bristle’ is will have enough of a thickness and
be constructed of a material in order to serve this pur-
pose. In some embodiment, the bristle may has a thick-
ness/width that is at least 0.5 mm (i.e. for the case of
plastic).
[0107] Referring to FIGS. 3A-3B, it is noted that the
’distance between bristles’ (denoted in FIGS. 3A-3B as
DISTANCE(b1, b2) between bristles b1 and b2) relates to
the distance between their centroids at their respective
’bottom/base/root/proximal ends of bristles’ along the
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surface 530 of the hairbrush.
[0108] The ’location’ of a bristle is the location is the
center/centroid of the bristle on the brush surface (i.e. at
a ’height’ above local the brush surface of ’zero). The
’distance between bristles’ refers to the center-center dis-
tance.
[0109] The term ’bristle-retaining surface’ is not intend-
ed to limit to a particular type of surface but is merely
intended to provide a name for the surface to which bris-
tles are deployed.
[0110] For the present disclosure, when bristle
widths/thicknesses of a field of bristles ’vary in a substan-
tially random manner that is substantially independent of
bristle location on the bristle-retaining surface,’ (i) it is
possible to view the bristles together as a coherent unit
or ’field’ (ii) there is no visually determinable (i.e. other
than randomness) pattern for bristle length/height of the
bristles of the field of bristles; and (iii) it is thus visually
clear that the bristles of the bristle field have a ’substan-
tially random’ height pattern.
[0111] Below is a list of various features categorized
by ’feature types’ describing features that may be pro-
vided by bristles of the inner field of bristles 560. Any
feature pertaining to an ’inner field of bristles’ may, in one
or more embodiments, relate to a field of bristles having
random height and/or random width and/or random ma-
terial flexibility properties, regardless of whether or not
an ’outer field’ is present. In different embodiments, any
combination of features may be provided.

A Discussion of FIG. 4 - Count Features and Density 
Features

[0112] FIG. 4A is a map of bristle locations for the non-
limiting hairbrush of FIGS. 1-2. FIGS. 4-4D illustrate cer-
tain sub-regions of the map of FIG. 4A. As may be ob-
served from FIG. 4A, in the example of FIGS. 1-2 the
inner field of bristles 560 (which for the particular case
of FIGS. 1-2 is the ’selected area’ of bristles where the
random bristle length pattern may be observed), includes
about 300 bristles. This is just for one particular base,
and more or fewer bristles may be provided within the
’selected area.’
[0113] In different embodiments, the number of bristles
of the ’selected area’ of bristles where the random bristle
length pattern may be observed is at least at least 100
or at least 150 or at least 200 or at least 250 bristles.
[0114] Bristles of at least 100 or at least 150 or at least
200 or at least 250 bristles may have specific properties
- for example, (i) a bristle thickness/width/diameter of
these bristles is at least 0.5 mm or at least 0.7 mm or at
least 0.8 mm or at least 0.9 mm and/or (ii) a bristle height
that is at least 3 mm or at least 5 mm or at least 7 mm
and/or (iii) a bristle height that is at most 25 mm or at
most 22 mm or at most 20 mm or at most 18 mm or at
most 16 mm.
[0115] In some embodiments, at least 50% or at least
70% or least 80% or at least 90% or at least 95% of all

bristles in the ’selected area’ have a thickness that is at
least at least 0.8 mm or at least 0.9 mm or at least 1 mm.
[0116] Another salient feature that is may be observed
from FIG. 4 is that the bristles are deployed within the
inner region at a ’substantially constant density.’ In some
embodiments, it may be preferred for the density to not
be exactly constant, but to permit (or even prefer) rela-
tively small fluctuations’ in bristle density.
[0117] For example, there may be relatively small re-
gions 1020 within the inner field that are devoid of bristles
(or have a much lower density), and there may be rela-
tively small regions 1024 within the inner field that have
a relatively higher density - however, these variations are
relatively small, and do not cancel the overall ’substan-
tially constant density’ pattern of bristles of the ’inner field’
and/or ’the field exhibiting the random height and/or width
and/or material flexibility pattern.’
[0118] In some embodiments, the bristle field compris-
ing at least 100 or at least 150 or at east 200 or at least
250 bristles is deployed on an area of bristle-retaining
surface 530 of the hairbrush whose size is between about
20 and 100 cm^2 - for example, between about 30 and
about 50 cm^2, As will be discussed below, different bris-
tle densities and ranges for bristles of the ’inner field’ (or
any other random-property field) may be provided.
[0119] As noted above, it is evident from FIG. 4 that,
in some emboidmetns, while some spatial fluctuation in
bristle density (i.e. for bristles of the ’inner field’ and/or
for bristles whose height is at least a minimum height that
is at least 4 mm or at least 5 mm or at least 6 mm or at
least 7 mm or at least 8 mm and/or for bristles whose
thickness is at least a minimum thickness that is at least
0.5 mm or at least 0.7 mm or at least 0.85 mm or at least
1 mm or more ) may be permitted or even desired (see
regions 1024 or 1020 of FIG. 4), it may be desirable for
the overall density of bristles of the inner field to be sub-
stantially constant.

A Discussion of FIG. 5 - Height Features

[0120] Statistical properties of bristle heights for the
inner field of bristles (i.e. in region 560) for the particular
example of FIGS. 1-2 were computed. Table 1 is a sum-
mary statistics table for this height distribution.

Table 1:

Mean 11.34222973

Standard Error 0.136397356
Median 11.2
Mode 11.7
Standard
Deviation 2.346668846
Sample Variance 5.506854672

-
Kurtosis 1.052072931
Skewness 0.176770335
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[0121] For the particular example of FIGS. 1-2 where
the inner field includes 296 bristles, the average bristle
height is 11.3 mm and the height standard deviation is
2.34 mm. For the example of FIGS. 1-2, the ratio between
the height standard deviation and the average height (i.e.
the height SD/average height ratio) is 0.21.
[0122] FIG. 5 is a ’height histogram’ describing the fre-
quency of heights whose values lie within certain ’bins.’
[0123] Inspection of FIG. 5 reveals that not all of the
heights are the same - instead, there is a certain height
’spread’ and a variety of heights are provided. In different
embodiments (as can be seen from FIG. 5), a number of
different heights (i.e. at least 5 or at least 8 or at least 10
or at least 12 or at least 15 or at least 20 heights) that
’significantly differ from each other’ is provided. The term
’significantly different’ heights for bristles refers is relative
the functionality of brushing the hair, as opposed to very
small (e.g. microscopic) height variations, for example,
due to the manufacturing process. These significantly
different heights are clearly visible to the user who views
the brush with his/her naked eye.
[0124] In different embodiments, the bristles of the in-
ner field have a ’minimum length’ or a ’maximum length’
(this relates only to inner field bristles - additional non-
inner field bristles may have any other length). Not limited
by theory, for the former case, shorter bristles may not
be able to function to separate/detangle hair. Not limited
by theory, for the later case, longer bristles may ’interfere’
with the hair detangling process and/or increase the
amount of pain and/or not serve a positive detangling
functionality.
[0125] In some embodiments, at least 50% or at least
60% or at least 70% or at least 80% or at least 90% or
at least 95% or at least 99% (any combination is possible)
of the bristles of the inner field (or any ’random properties
field’) may have a minimum length that is at least 6 mm
or at least 7 mm or at least 8 mm or at least 9 mm and/or
may have a maximum length that is at most 20 mm or at
most 19 mm or at most 18 mm or at most 17 mm or at
most 16 mm or at most 15 mm (any combination is pos-
sible - for example, at least 60% have a length that is at
least 7 mm and at least 80% have a length that is at most
16 mm or any other combination).
[0126] FIG. 5 describes a situation where the height
range of bristles within area 560 is between about 7 mm
and about 16 mm. In different embodiments, the height
range for bristles within area 560 may be between about
3.5 mm (in some embodiments between about 6 mm)
and about 16 mm - for example - thus, in some embod-

(continued)

Range 8.3
Minimum 7.5
Maximum 15.8
Sum 3357.3
Count 296

iments, substantially all (for example, at least 80% or at
least 90%) bristles are within this height range - i.e. be-
tween any one of the four height ranges: (a) 3.5 mm to
16 mm (b) 3.5 mm to 18 mm (c) 6 mm to 16 mm; and (d)
6 mm to 18 mm.
[0127] Inspection of FIG. 5 indicates that even if the
height distribution of bristles is exactly not uniform, the
height distribution may have some properties of a uniform
height distribution. For example, in some embodiments,
a first fraction (for example at least 5% or at least 10%
or at least 15% or at least 20%) of the bristle population
of the inner field are ’short bristles’ having a height in a
relatively ’short’ range (height range 1), a second fraction
for example at least 5% or at least 10% or at least 15%
or at least 20% or at least 25%)of the bristle population
of the inner field are ’medium height bristles’ having a
height in a relatively ’medium height’ range (height range
2), and a third fraction (for example at least 5% or at least
10% or at least 15% or at least 20%) of the bristle pop-
ulation of the inner field are ’tall bristles’ having a height
in a relatively ’tall height’ range (height range 3). Any
combination of these percentages may be provided.
[0128] In one example, relatively short bristles have a
height between 5 mm and 9 mm of bristles of the inner
field (height range S1), the ’medium height’ bristles have
a height between 9 mm and 13 mm (height range M1),
and the ’tall bristles’ have a height between 13 mm and
18 mm (height range T1). This may be true for ’relatively
flat brushes’ - for fan brushes, the height numbers may
be 10-20% higher. (S1 is a first version of ’short’; M1 is
a first version of ’medium’; T1 is a first version of ’tall’; S2
is a second version of ’short’; M2 is a second version of
’medium’; T2 is a secondversion of ’tall’.
[0129] In another example, relatively short bristles
have a height between 5 mm and 9.5 mm of bristles of
the inner field (height range 1), the ’medium height’ bris-
tles have a height between 9.5 mm and 12.5 mm (height
range 2), and the ’tall bristles’ have a height between
12.5 mm and 18 mm (height range 3).
[0130] In some embodiments, the number of bristles
of the inner field (or field having the ’random’ properties)
in a height range of S1 and/or M1 and/or T1 and/or S2
and/or M2 and/or T2 (any combination may be provided)
is at least 10 bristles and/or at least 20 bristles and/or at
least 30 bristles and/or least 40 bristles (any combination
may be provided).
[0131] The terminology COUNT(S1) is the count of
bristles of the inner field (or field having the ’random’ prop-
erties) whose height is in the S1 height range. This may
relate to S1, M1, T1 S2, M2, and/or T2.
[0132] In different embodiments, any of the following
ratios (any combination of ratios or any combinations of
upper/lower bounds) may be ) at least 0.2 or at least 0.3
at least 0.4 or at least 0.6 or at least 0.7 or at least 0.8
and/or at most 2 or at most 1.5 or at most 1.2 or at most
1 or at most 0.8 or at most 0.6 or at most 0.4 or at most
0.3 or at most 0.2L: ratio between COUNT(S1) and
COUNT(M1) and/or a ratio between COUNT(S2) and
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COUNT(M2) and/or a ratio between COUNT(T1) and
COUNT(M1) and/or a ratio between COUNT(T2) and
COUNT(M2) Any combination may be provided.
[0133] This relatively ’uniform’ bristle height distribu-
tion may apply to the population of bristles of ’meaningful
height’ for detangling hair deployed within the ’selected
area’ 560. In different embodiments, this set of bristles
having a ’meaningful height for detangling’ bristles (de-
fined as bristles having a minimum height of 2.5 mm (or
3 mm or 3.5 mm or 4 mm or 4.5 mm or 5 mm) and a
maximum height of 17.5 mm (or 21 mm or 20 mm or 19
mm or 18 mm or 17 mm) - any combination of these
number is possible) deployed within the selected area
has the minimum count discussed in the previous section
- at least 100 or at least 150 or at least 200 or at least
250 bristles and/or also a minimum thicknesses of at least
0.5 mm or at least 0.7 mm or at least 0.8 mm or at least
0.9 mm.
[0134] In different embodiments, the height SD/aver-
age height ratio bristles of the inner field (or any other
field having ’random properties’ deployed in any selected
area is at least 0.05 or at least 0.075 or at least 0.1 or at
least 0.125 or at least 0.15 or at least 0.2 and/or at most
0.6 or at most 0.5 or at most 0.4 or at most 0.3 or at most
0.25. Once again, this indicates a ’height spread.’
[0135] In different embodiments, the average height of
bristles of the inner field (i.e. for example, bristles in a
the ’meaningful height’ range of about 2.5 mm to about
17.5 mm) is at least 6 mm at least 7 mm or at least 8 mm
or at least 8.5 mm and/or at most 16 mm or at most 15
mm or at most 14 mm or at most 13 mm or at most 12
mm. Any combination of these values may be employed
in any embodiment.
[0136] In different embodiments, for the bristles of the
inner field the height standard deviation of the population
of bristles of the inner field may be at least 1 mm or at
least 1.5 mm or at least 2 mm and/or at most 5 mm or at
most 4 mm or at most 3 mm.
[0137] Obviously, any combinations of height standard
deviation minimums and any combination of height
standard deviation maximums and/or height averages
may be provided.
[0138] In some embodiments, the bristle field is sub-
stantially all of the bristles (i.e. at least 70% or at least
80% or at least 90% or at least 95% or at least 99%) in
a given ’selected area’ (for example, the region of 560 in
FIGS. 2-3) whose height has any height feature or com-
bination of features disclosed herein and/or whose width
has any width feature or combination of features dis-
closed herein.

Bristle Width Features - a Discussion of FIG. 6

[0139] As noted above, the bristles that have a width
that is at least 0.5 mm - for example, this may be the
threshold for ’individual’ non-bundle bristles (i.e. for most
materials from which hairbrushes are typically construct-
ed - e.g. most plastics) where ’non-tuft’ and ’non-bundle’

bristles (i.e. individually deployed) are thick enough to
meaningfully penetrate into the hair region and detangle
hair.
[0140] In different embodiments, the bristles of the in-
ner field have a ’minimum thickness’ or a ’maximum thick-
ness length’ (this relates only to inner field bristles - ad-
ditional non-inner field bristles may have any other
length).
[0141] In some embodiments, at least 50% or at least
60% or at least 70% or at least 80% or at least 90% or
at least 95% or at least 99% (any combination is possible)
of the bristles of the inner field (or any ’random properties
field’) may have a thickness length that is at least 0.5 mm
or at least 0.7 mm or at least 0.85 mm or at least 0.9 mm
or at least 1 mm or at least 1.1 mm or at least 1.2 mm
and/or may have a maximum thickness that is at most 3
mm or at most 2.5 mm or at most 2 mm or at most 1.8
mm or at most .5 mm or at most 1.3 mm (any combination
is possible).
[0142] Furthermore, embodiments of the present in-
vention relate to hairbrushes where a variety of widths
(or material flexibilities) are provided. n some embodi-
ments, instead of all of the bristles having the same width
(or the same material flexibility), it is possible to provide
a variety of bristles widths (for example, at least 2 or at
least 3 or at least 4 or at least 5) that significantly differ
from each other.
[0143] FIG. 6 illustrates bristle width (y-axis) as a func-
tion of bristle height (x-axis) for the non-limiting case of
FIGS. 1-2 (i.e. for the inner field in region 560 or for any
other bristle field providing random height or width or ma-
terial flexibility properties). As may be observed from FIG.
6:

(i) there are multiple widths that significantly differ
from each other - in the example of FIG. 6, some
bristles of the inner field have a width that is about
1, some bristles of the inner field have a width that
is about 1.2, some bristles of the inner field have a
width that is about 1.4, and some bristles of the inner
field have a width that is about 1.6;
(ii) there is a clear correlation between the bristle
height and the bristle thickness - i.e. taller bristles
tend to be thicker.

[0144] Alternatively or additionally, the taller bristles
may be constructed of a less flexible material.
[0145] It is noted that, in general, longer bristles tend
to be more flexible than shorter bristles. Not wishing to
be limited to by theory, if the inner field (or any ’random
properties field’) provides a both relatively tall bristles and
relatively short bristles, it is possible that are relatively
long tall bristles will exhibit a much greater degree of
flexibility than the relatively short bristles. In order to mit-
igate this effect (or for any other reason), it may be useful
to configure the hairbrush so that the more taller bristles
are ’reinforced’ with a greater thickness (alternatively or
additionally, constructed of a less flexible material) while
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shorter bristles are constructed with a lesser thickness
or of more flexible material to counteract their tendency
to be ’too stiff.’
[0146] This may be possible for providing a situation
where bristle stiffness varies less than would otherwise
be observed and/or may even be substantially constant
[0147] The skilled artisan would appreciate the differ-
ence between ’material stiffness" or ’material flexibility’
on the one hand, and ’bristle stiffness’ or ’bristle flexibility’
on the one hand (i.e. this would be determined by at least
the combination of material flexibility/stiffness, bristle
height and bristle thickness).
[0148] Embodiments of the present invention relate to
situations where bristles are deployed to the bristle-re-
taining surface such that bristle heights vary in a sub-
stantially random manner and are substantially inde-
pendent of bristle location on the bristle-retaining surface.
For embodiment where these is a clear correlation be-
tween bristle height and bristle thickness (for example,
where the taller bristles are thicker as in FIG. 6), then it
is clear that the bristle thickness (or alternatively, material
flexibility) may also vary in a substantially random man-
ner that is substantially independent of bristle location on
the bristle-retaining surface.
[0149] In different embodiments, one or more of the
following features may be provided for the ’inner field’ of
bristles (or any field of bristles having any ’random prop-
erties’):

(i) the average bristle thickness may be at least 0.85
mm or at least 1 mm or at least 1.15 mm or at least
1.25 mm.
(ii) the average bristle thickness may be at most 2.5
mm or at most 2 mm or at most 1.75 mm or at most
1.5 mm or at most 1.4 mm;
(iii) a variety of thicknesses are provided, with the
standard deviation of thickness, with the standard
deviation of the bristle thickness being at least 3%
or at least 5% or at least 7% or at least 10% or at
least 12% or at least 15% of the average bristle thick-
ness;
(iv) in some embodiments, the standard deviation of
the bristle thickness is at most 50% or at most 40%
or at most 30% or at most 20% of the average bristle
thickness;
(v) there is a ’positive correlation’ between bristle
thickness and bristle heights so that on average, the
taller bristles are thicker, and the shorter bristles are
thinner (see FIG. 6 - where the ’x’ axis is bristles
height in mm and the ’y’ axis is bristle thickness in
mm - it is clear from FIG. 6 that the taller bristles tend
to be thicker - this may useful for providing a mixture
of different bristle flexibilities)
(vi) In some embodiments relating to this ’positive
correlation’ (see FIG. 6), the tallest 20% of the bris-
tles of the population has an average height denoted
by H1 and an average thickness denoted by T1; the
shortest 20% of the bristles of the population has an

average height denoted by H2 and an average thick-
ness denoted by T2; in this example, a ratio between
T1 and T2 may be at least 1.1 or at least 1.2 or at
least 1.3 or at least 1.4 or at least 1.5.
(vii) In one example (ie.. either in the context of height
in general OR in the context of the ’positive correla-
tion between height and width’), the ratio between
H1 and H2 may be at least 1.1 or at least 1.3 or at
least 1.4 or at least 1.5 and/or at most 3 or at most
2.5 or at most 2 or a 1.75 or at most 1.5.
(viii) some or most or all bristles of the bristle popu-
lation of inner field 560 may tend to be somewhat or
substantially stiff.

[0150] In some embodiments, the bristle field is sub-
stantially all of the bristles (i.e. at least 70% or at least
80% or at least 90% or at least 95% or at least 99%) in
a given ’selected area’ (for example, the region of 560 in
FIGS. 2-3) whose height has any height feature or com-
bination of features disclosed herein and/or whose width
has any width feature or combination of features dis-
closed herein.
[0151] In some embodiments, for a majority (or a sub-
stantial majority 0f bristles that is at least 60% or at least
70% or at least 80% or at least 90% or at least 95%), a
ratio between a bristle length and a bristle width is at least
2.5 at least 3 or at least 4 or at least 5 and/or at most 30
or at most 25 or at most 20 or at most 15 or at most 10.

Nearest Bristle Histogram - a Discussion of FIG. 7

[0152] For a field of N bristles (N is a positive integer)
deployed to a hairbrush surface, the bristles of the field
may be denoted as {b1, b2, ... bN}. For the kth bristle bk,
the bristle field provides a set of N-1 numbers
{ DISTANCE(b1, bk), DISTANCE(b2, bk) ... DIS-
TANCE(bk-1, bk), DISTANCE(bk+1, bk) .. DISTANCE(bN,
bk)} - the minimum value of this N-1 number of this dis-
tance set is the distance between the bristle bk and the
’closest distance’ other bristle. Thus, each bristle bk (k is
a positive integer between 1 and N) is associated with a
respective ’closest bristle distance.’
[0153] These numbers were computed for the ’inner
field’ of bristles for the example of FIGS. 1-2. A histogram
of these numbers is presented in FIG. 7 - statistical pa-
rameters are displayed below:

Mean 3.892409525
Standard Error 0.034380749
Median 4.235575522

Mode 4.242640687
Standard Deviation 0.600433964
Sample Variance 0.360520945
Kurtosis 0.234056063
Skewness -1.350398162
Range 2.252640687

Minimum 1.99
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[0154] Thus, for bristles of the ’inner field’ and/or field
having random properties, the average value of the clos-
est bristle 3.89, and the standard deviation is 0.6. The
ratio between the standard deviation and the mean is
0.15. In different embodiments, this ratio may be at least
0.05 or at least 0.075 or at least 0.1 or at most 0.5 or at
most 0.4 or at most 0.3 or at most 0.25 or at most 0.2.
[0155] In different embodiments, the average value of
the closest bristle of bristles of the inner field may be at
least 2 mm and/or at least 2.5 mm and/or least 3 mm
and/or at most 7 mm and/or at most 6 mm and/or at most
5 mm and/or at most 4 mm.
[0156] In different embodiments, the average value of
the closest bristle of bristles of the inner field (where the
average height of bristles of the inner field is HAVG) may
be at least 0.15 * HAVG and/or at least 0.2 * HAVG and/or
at least 0.25 * HAVG and/or least 0.3 * HAVG and/or at
most 0.7 * HAVG and/or at most 0.6 * HAVG and/or at most
0.5 * HAVG and/or at most 0.4 * HAVG and/or at most 0.3
* HAVG.
[0157] In different embodiments, each bristle of at least
50% or least 60% or at least 70% or at least 90% or at
least 95% or bristles of the ’inner field’ (or any other field
with random bristles properties) may have respective
’closest bristles’ value describing to the closets bristles
that is also in the ’inner field’ (or any other field of brsitels
having random properties) that is at least 2 mm and/or
at least 2.5 mm and/or least 3 mm and/or at most 7 mm
and/or at most 6 mm and/or at most 5 mm and/or at most
4 mm.
[0158] In different embodiments, each bristle of at least
50% or least 60% or at least 70% or at least 90% or at
least 95% or bristles of the ’inner field’ (or any other field
with random bristles properties) may have respective
’closest bristles’ value describing to the closets bristles
that is also in the ’inner field’ (or any other field of brsitels
having random properties) that is of the inner field (where
the average height of bristles of the inner field is HAVG)
may be at least 0.15 * HAVG and/or at least 0.2 * HAVG
and/or at least 0.25 * HAVG and/or least 0.3 * HAVG and/or
at most 0.7 * HAVG and/or at most 0.6 * HAVG and/or at
most 0.5 * HAVG and/or at most 0.4 * HAVG and/or at most
0.3 * HAVG
[0159] In some embodiments, i) each bristle b of the
bristle field (i.e. inner field or ’random-property’ field) is
associated with a respective nearest bristle distance de-
scribing the respective closest distance between bristle
b and any other bristle of the same bristle field; ii) a ratio
between a standard deviation of the nearest bristle dis-
tances of the bristle population P and an average of the
nearest bristle distances of the bristle population P is at

(continued)

Maximum 4.242640687
Sum 1187.184905
Count 305

most 0.25 or at most 0.2 (in the example of FIG. 8A it is
0.15).
[0160] One salient feature of FIG. 8 is that a majority
fraction of bristles of the inner field have a ’closest dis-
tance value’ that is approximately a peak value or a ’rep-
resentative closets distance’ (i.e. within a tolerance of
5% or 10% or 15%) - this peak value is defined by the
frequency of the ’peak value’ or ’close’ numbers within
the tolerance. However, an additional subset of bristles
of the field have ’deviating values’ that deviate from the
representative value RCDV by at least 5% or at least
10% or at least 15% or at least 20% or at least 1.2 times
or at least 1.4 or at least 1.5 or at least 1. or at least 2
times ’the tolerance’ for the RCDV.

Grid Value - a Discussion of FIG. 8

[0161] In some embodiments, it is possible to describe
bristle density fluctuations within the region 560 of the
’inner field’ (or any other region that ’hosts’ a field with
any random properties- e.g. height or thickness or ma-
terial flexibility) as follows: (i) first a 1 mm by 1mm square
grid is placed on the ’hosting region’ 560 (see FIG. 8A)
- the intersecting points where perpendicular lines inter-
sect each other are the ’grid points.’
[0162] It is possible, for each grid point, to measure
the number of bristles of the inner field (or any field with
the random properties) that are "close to’ the grid point
(i.e. less than a ’threshold distance’) - for example, within
1 cm or within 7.5 mm or within 6.5 mm and/or within a
distance that is HAVG(recall: the average height of bristles
of the ’random-property field’ is HAVG) or within 0.9 * HAVG
or within 0.8 * HAVG or within 0.7 * HAVG or within 0.6 *
HAVG or within 0.5 * HAVG using the ’bristle-bristle’ dis-
tance defined with reference to FIG. 4. These distances
are referred to as possible ’threshold distances.’
[0163] For the case of FIGS. 1-2, a threshold distance
of 7.5 mm was used, and the number of grid points within
the ’containing region’ or ’host region’ of the inner field
was 3490 - this indicates an area of around 35 cm^2.
Each given grid point was associated with a different re-
spective ’close bristles’ value describing how many bris-
tles of the inner field (or any random-property field) were
respectively less than the ’threshold distance’ from the
given grid point. Thus, for the example of FIGS. 1-2 hav-
ing 3490 grid points, 3490 values for the ’number of close
bristles’ were computed. Statistics were computed on
these 3490 values.
[0164] The average grid point had 10.13 bristles whose
distance from the grid point was less than ’threshold’ dis-
tance (see the previous paragraphs for possible defini-
tions of the ’threshold distance’ - for the example of FIGS.
1-2, the threshold distance was 7.5 mm). While the ’av-
erage value’ among the grid points was 10.13 bristles,
the standard deviation was only 1.31.
[0165] The relatively small SD/average ratio of 0.13 is
another indication of the ’substantially-constant density
of the inner field of bristles. In different embodiments, this
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value may be less than 0.3 less than 0.25 or less than
0.2 or less than 0.15 and/or most than 0.03 or most than
0.05 or most than 0.07 or most than 0.1.
[0166] Also, for the threshold value of 7.5 mm, the av-
erage number of bristles was 10.13 - this indicates that
the inner field (or any other ’random-property field of bris-
tles) is deployed at a density of about 10.13/(3.14*0.75
cm * 0.75 cm) = 5.7 bristles/cm^2.
[0167] In different embodiments, the density (or the
substantially constant density) of bristles of the inner field
(or any other ’random-property field of bristles) may be
at least 2 bristles/cm^2 or at least 3 bristles/cm^2 or at
least 4 bristles/cm^2 or at least 5 bristles/cm^2 and/or at
most 30 bristles/cm^2 or at most 20 bristles/cm^2 or at
most 15 bristles/cm^2 or at most 12 bristles/cm^2 or at
most 10 bristles/cm^2 or at most 8 bristles/cm^2 or at
most 7 bristles/cm^2 - any combination is possible. These
inner field bristles may provide the random height and/or
random thickness and/or random material flexibility prop-
erties. In some embodiments, most (i.e. at least 50% or
at least 60% or at least 70% or at least 80% or at least
90%) of these bristles may all have a bristle thickness
that is at least 0.5 mm or at least 0.7 mm or at least 0.85
mm and/or a bristle height/length that is at least 5 mm or
at least 6 mm or at least 7 mm or at least 8 mm.
[0168] In some embodiments, the inner or ’random
property’ bristle field comprising at least 100 or at least
150 or at east 200 or at least 250 bristles is deployed on
an area of bristle-retaining surface 530 of the hairbrush
whose size is between about 20 and 100 cm^2 - for ex-
ample, between about 30 and about 50 cm^2, As will be
discussed below, different bristle densities and ranges
for bristles of the ’inner field’ (or any other random-prop-
erty field) may be provided.
[0169] In different embodiments, one or more (i.e. any
combination of) the following features related to locations
of bristles may be provided:

(i) this inner field bristles is deployed on bristle-re-
taining surface 530 at a density that ranges between
approximately 4 bristles / cm^2 and 12 bristles / cm^2
- for example, about 7 bristles/ cm^2 within a toler-
ance of 50%. In some embodiments, this density
may be at least 2 bristels/cm^23 at least 3 bristles/
cm^2 or at least 4 bristles/cm^2. In some embodi-
ments, this density may be at most 20 bristle/cm^22
or at most 12 bristles/cm^2 or at most 10 bris-
tels/cm^2 o at most 8 bristles/cm^2;
(ii) the inner field of bristles is deployed so that a
majority or even a significant majority of bristles (for
example, at least 80% or at least 90% or at least
98%) reside on a constant lattice - however, a mi-
nority of bristles (for example, at least 2% or 5% or
10%) reside at positions away from the positions de-
fined by the lattice. In one model, the inner field of
bristles includes about 300 bristles, which defined
about 1080 "neighboring bristle" distances where
neighboring bristles were bristles separated by less

than 6.5 mm - in this model, approximately 40% of
these distances were exactly a first value - for ex-
ample, 6 mm (within a tolerance of a few percent or
even 2% or 1%), and approximately 40% of these
distances were exactly a second value which differs
from the first value by at least 1 or 2 mm or at least
10% or 20% or 30% - for example, 4.25 mm - how-
ever, the other distances had different values;
(iii) Each given bristle may be associated with a ’clos-
est neighboring bristle distance - this relates the clos-
est bristle on the hairbrush from the given bristle. In
some embodiments, at least a majority or at least a
substantially majority that is at least 75% of the bris-
tles have a ’closet neighboring bristle’ distance that
is at least 1 mm or at least 1.5 mm or at least 2 mm
or at least 2.5 mm. Without limitation, this may relate
to the feature where the bristles are ’independently
deployed’ - i.e. as opposed to tufts or ’bundles of
bristles’ where the roots of the bristles are in ’bunch-
es.’ Thus, in the example, of FIG. 7 most bristles
have a ’closest neighboring bristle distance’ of
around 4.5.
(iv) Each given bristle may be associated with a ’clos-
est neighboring bristle that has a height of at least 5
mm distance’ distance - this relates the closest bristle
(i.e. among bristles whose height is at least 5 mm)
on the hairbrush from the given bristle. In some em-
bodiments, at least a majority or at least a substan-
tially majority that is at least 75% of the bristles have
a ’closet neighboring bristle that has a height of at
least 5 mm distance’ distance that is at least 1 mm
or at least 1.5 mm or at least 2 mm or at least 2.5 mm.
(v) In some embodiments, a majority of bristles or
substantial majority of at least 60% or at least 70%
or at least 80% or at least 90% of the ’inner field’ (or
any ’random-property field’) have a ’closest neigh-
boring bristle’ distance that is within 50% or 40% or
30% of an ’average closest neighboring bristle value’
- in the example of FIG. 7, most bristles have a ’clos-
est neighboring bristle value’ that is about 4.5 mm.
In some embodiments, at least a significant minority
(for example, at least 2% or at least 5% or at least
10%) have a ’nearest bristle distance’ that deviates
significantly (for example, by at least 5% or at least
10% or at least 15% or least 20%) from the average
and/or most popular ’nearest neighbor distance.’

A Discussion of FIG. 9

[0170] It is noted that the example of the figures relate
to the particular case of a brush with a substantially flat
bristle surface to which the bristles are deployed. In some
embodiments, the bristle surface may have curvature. In
one example, there is visible curvature but the bristle
surface may still by mostly flat. In another example (for
example, related to so-called ’fan-brushes’ or ’hair rollers’
- see FIG. 9 - or any other brush), the bristle surface may
have a round shape or a substantially cylindrical shape
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where the bristle heights are mostly random (or have any
other height feature disclosed herein) along the cylindri-
cal or round surface of the hair brush.
[0171] In some embodiments, the brush may have any
form factor including but not limited to a form factor of a
pet brush (NOT SHOWN) - for example, having plastic
bristles.

A Discussion of FIGS. 10A-10E

[0172] FIG. 10A is a graph of locations (the units are
in mm) of bristles for the example of FIGS. 1-2. As is
evident from FIGS. 10A, despite the presence of rela-
tively small regions with ’more sparse’ bristle densities
1020 and ’more dense’ bristles densities, taken as a
whole, it is clear that the bristle density throughout the
’hosting region’ (in this case 560) that hosts the inner
field is substantially constant.
[0173] The average bristle length/height for the ’inner
field of bristles’ (or any other field having random-like
properties) is defined as HAVG or as HEIGHT_AVG (both
are equivalent - the notation just differs slightly). The
standard deviation of bristle length/height is denoted as
HEIGHT_SD. It is possible to define four height sub-sets
for bristles of the field of bristles (e.g. in region 560) - (i)
a ’very tall subset’(VTB) of bristles whose height exceeds
a sum of HEIGHT_AVG and HEIGHT_SD; (ii) a ’tall sub-
set’(TB) of bristles whose height exceeds HEIGHT_AVG
but is less than a sum of HEIGHT_AVG and
HEIGHT_SD; ; (iii) a ’short subset’(SB) of bristles whose
height is less than HEIGHT_AVG but exceeds a sum of
HEIGHT_AVG and HEIGHT_SD; (iv) a ’very short sub-
set’ (VSB) of bristles whose height is less than a differ-
ence between HEIGHT_AVG and HEIGHT_SD,
[0174] The first and the last subsets are referred to as
’height outlier subsets’ since they refer to heights that
have relatively ’large’ deviation from the average height.
[0175] In some embodiments, the cardinality of each
subset is ’significant’ - e.g. at least 7% or at least 10% or
at least 12% or at least 15% of the total cardinality of the
’bristle field.’
[0176] It is possible to observe the following contrast
in ’bristle deployment’ between the ’field as a whole’ and
the various sub-populations: the bristles of bristle field
as a whole are deployed at substantially a constant den-
sity within a selected ’host’ area SA 560 of the bristle-
retaining surface, bristles of any one or two or three or
four (i.e. any combination) of the aforementioned subsets
(VTB, TB, SB, VSB) are individually deployed to the bris-
tle-retaining surface so that there is a contrast between
the deployment of the bristle field as a whole and the
deployment of at least one height outlier subset HOS,
such that while the bristles of the height outlier subset
HOS are scattered at irregular and non-periodic locations
within the selected area SA.
[0177] This contrast may be attributed to the fact that
the height distribution of the bristles in some ways re-
sembles a random or semi-random height distribution.

A Discussion of FIG. 11

[0178] For the ’inner field of bristles’ (or any other ’ran-
dom property field’) is possible to associate each bristle
of the ’inner field’ with a respective group of ’close bristles’
whose distance from the ’each bristle’ is less than a
threshold maximum distance - for example, within 1 cm
or within 7.5 mm or within 6.5 mm and/or within a distance
that is HAVG(recall: the average height of bristles of the
’random-property field’ is HAVG) or within 0.9 * HAVG or
within 0.8 * HAVG or within 0.7 * HAVG or within 0.6 * HAVG
or within 0.5 * HAVG and/or optionally greater than a min-
imum distance (i.e. at least 1 mm and/or at least 1.5 mm
or at least 2 mm).
[0179] The height of each bristles can be averaged with
the ’nearby-bristles’ (i.e. whose distance is less than the
max threshold and optionally exceeds the minimum
threshold). For the value of 7.5 mm (and not minimum),
this was one - it is noted that the ’local-average height’
tends to be about the same as the average height for the
’inner field’ (and/ro random-property field) of bristles,
while the standard deviation
[0180] The resulting histogram is illusrated in FIG. 11
- the statistical properties obtained are listed below:

• Mean 11.33401815
• Standard Error 0.049109417
• Median 11.27
• Mode 11
• Standard Deviation 0.844910352
• Sample Variance 0.713873503
• Kurtosis -0.625787516
• Skewness 0.14288207
• Range 3.99
• Minimum 9.25
• Maximum 13.24
• Sum 3354.869372
• Count 296

[0181] In contrast to the ’overall field’ where the stand-
ard deviation was about 0.21 of the height (i.e. Ratio of
the SD/average height = 0.21), for the ’local-averaged’
case the standard deviation was about 0.06 of the height.
This is evident by the ’tighter’ peak in FIG. 11 as com-
pared to FIG. 5. In different embodiments, the ratio be-
tween:

(i) the SD/average ratio for the ’local average case’
of the bristles of the inner field and/or random prop-
erties field (see FIG. 11) to:
(ii) the SD/average ratio for the ’original case’ is at
most: 0.5 or at most 0.4 or at most 0.3 or at most 0.2.

[0182] Thus (LA is an abbreviation for ’locally-aver-
age’), in some embodiments, for radius R=7.5 mm, for
the inner field, (i) the average height of all bristles b of
the population P is substantially equal to the local-aver-
age height LA(b, 7.5) [radius = 7.5 mm] over all bristles

29 30 



EP 2 485 620 B1

17

5

10

15

20

25

30

35

40

45

50

55

b of the inner field(i.e. all bristles within the given region
- e.g. 560); (ii) the standard deviation of the local-average
height LA(b, 7.5) is significantly less than the standard
deviation of the height distribution of all bristles b of pop-
ulation P (e.g. the ratio between the standard deviation
of the local-average height LA(b, 7.5) and the standard
deviation of the height distribution of all bristles b of pop-
ulation P may be at most 0.6 or at most 0.5 or at most 0.4.
[0183] This indicates that the height distribution is rel-
atively homogeneous throughout the inner region - this
is one indication of a random or semi-random height dis-
tribution and of relatively ’high’ entropy.

A Discussion of FIGS. 12A-12D

[0184] For each given bristle of the population, the re-
spective closest distance between the given bristle of the
population and another bristle of the population (i.e. the
closest ’other’ bristle of the population) is the ’nearest
bristle distance within the population.’ In FIG. 7, it is ev-
ident that the most popular ’closest distance’ value (i.e.
for a particular example of FIGS. 1-2) is around 4.5 cm.
[0185] For each given bristle of any sub-population,
the respective distance between the given bristle of the
population and another bristle of the sub-population (i.e.
the closest ’other’ bristle of the sub-population) is the
’nearest bristle distance within the sub-population.’
[0186] Because each bristle of a population (or sub-
population) may be assigned a respective ’nearest bristle
distance,’ it is possible to compute statistical properties
across a population or sub-population. In FIGS. 12A-12D
both the ’average value of the closest distances’ (i.e. for
a population or sub-population) as well as the ’standard
deviation of closest distances’ (i.e. for a population or
sub-population) are computed and presented. One met-
ric for any population or sub-population is the
SD_AVG(CLOSEST_BRISTLE) metric defined the quo-
tient of the standard deviation divided by the average.
Smaller values of SD_AVG are indicative of bristles (of
a population or sub-population) that are distributed rela-
tively regularly over the bristle-retaining surface of the
brush. Larger values of SD_AVG are indicative of bristles
(of a population or sub-population) that are distributed
less regularly over the bristle-retaining surface of the
brush.
[0187] In some embodiments,
SD_AVG(CLOSEST_BRISTLE) for the population as a
whole is less than 0.3 or less than 0.25 or less than 0.2
or less than 0.175.
[0188] In the example of FIGS. 12A-12D, (i) for the
population as a whole, SD_AVG equals 0.15; (ii) for the
sub-population of FIG. 10B (see FIG. 12A), SD_AVG
equals 0.37; (iii) for the sub-population of FIG. 10C (see
FIG. 12B), SD_AVG equals 0.28; (iv) for the sub-popu-
lation of FIG. 10D (see FIG. 12C), SD_AVG equals 0.34;
(v) for the sub-population of FIG. 10E (see FIG. 12D),
SD_AVG equals 0.35.
[0189] In some embodiments, the ratio of (i) the

SD_AVG(CLOSEST_BRISTLE) parameter for any one
or any two or any three or all four of the sub-populations
(i.e. at least one or at least two or at least three or all four
sub-populations of the group consisting of the ’very short
sub-population,’ the ’short sub-population,’ the ’very tall
sub-population,’ and the ’tall sub-population,) to (ii) the
SD_AVG(CLOSEST_BRISTLE) parameter for the pop-
ulation as a whole is at least 1.3 or at least 1.5 or at least
1.7 or at least 2. This indicates that the sub-population(s).
When this ratio(s) exceeding one of these values, it may
be indicative that the sub-populations are distributed ’less
regularly’ within the a selected area or given area (e,.g.
the area of the ’inner field) than the population as a whole.
[0190] Another parameter that may be studied, for
each given bristles of a population or subpopulation, is
the respective ’number bristles within a certain distance
(e.g. 1.2 cm or 1 cm or 7.5 mm or 6.5 mm) of the given
bristle that are within the ’selected area’ and members
of the population or sub-population. It is possible to com-
pute statistics of this metric over a population or a sub-
population. (FIG. 9 parameter), and to determine aver-
ages and standard deviations.

An Additional Discussion Related to FIG. 8

[0191] A metric related to the ’FIG. 8 parameter’) de-
scribing how ’regularly’ bristles of a population or sub-
populations are distributed in a selected area is, for each
given bristle of a population or sub-population is the
SD_AVG(LOCAL_BRISTLES, 7.5 mm) or
SD_AVG(CLOSEST_BRISTLE,6.5 mm) or
SD_AVG(CLOSEST_BRISTLE,1 cm), etc.
[0192] In some embodiments (i.e. related to the pa-
rameters of FIG. 9), SD_AVG(LOCAL_BRISTLE,7.5) for
the population as a whole is less than 0.3 or less than
0.25 or less than 0.2 or less than 0.175 or less than 0.15.
[0193] In some embodiments, the ratio of (i) the
SD_AVG(LOCAL_BRISTLES,7.5 mm) or
SD_AVG(LOCAL_BRISTLES,65 mm) or
SD_AVG(LOCAL_BRISTLES,1mm) parameter for any
one or any two or any three or all four of the sub-popu-
lations (i.e. at least one or at least two or at least three
or all four sub-populations of the group consisting of the
’very short sub-population,’ the ’short sub-population,’
the ’very tall sub-population,’ and the ’tall sub-popula-
tion,) to (ii) the SD_AVG(LOCAL_BRISTLES,7.5 mm) or
SD_AVG(LOCAL_BRISTLES,65 mm) or
SD_AVG(LOCAL_BRISTLES,1mm) parameter for the
population as a whole is at least 1.5 or at least 1.75 or
at least 2 or at least 2.5 or at least 3 or at least 3.5. When
this ratio(s) exceeding one of these values, it may be
indicative that the sub-populations are distributed ’less
regularly’ within the a selected area or given area (e,.g.
the area of the ’inner field) than the population as a whole.
[0194] In some embodiments, pattern of ’more regular
distribution for the population as a whole; less regular
distribution for sub-population(s) may prevail for the ’in-
ner field’ 560 only - in some embodiments, there is much
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less height variation in the outer field 570.
[0195] In some embodiments, the bristles of the inner
560 and/or outer 570 field are substantially parallel to
each other. In some embodiments, the bristles of the in-
ner 560 and/or outer 570 field are substantially straight
and/or deployed substantially normally to the local plane
of the bristle retaining surface.
[0196] It is noted that because in some embodiments,
(i) the height of the bristles may be substantially random
and substantially independent of the bristle location (i.e.
for bristles within a given area - for example, of the inner
field) and (ii) there may be a positive correlation between
bristle thickness and bristle height.

A Discussion of FIG. 13

[0197] FIG. 13 illustrates locations of the ’outer field’
of bristles - for example, located around and/or confined
to a relatively thin or small region around most of the
perimeter of the ’inner field.’
[0198] In some embodiments, an ’outer field of bristles’
is also provided, and has the following features:

(i) the outer field of bristles 570 is also deployed at
substantially a constant density of bristles per area
on the perimeter of the inner field 560 of bristles,
substantially (but not necessarily completely) sur-
rounding the inner field of bristles on the bristle-re-
taining surface 530 - in one example, this density is
substantially equal to are maybe a larger than the
density of the bristles of the inner field 560;
(ii) the average height of the bristles of the ’outer
field’ 570 of bristles is at most, for example, 50% or
at most 40% or at most 30% or at most 20% or at
most 15% the average height of the bristles of the
inner field 560 of bristles;
(iii) the ’outer field of bristles’ 570 may lack the ’sub-
stantially-random height’ feature of the inner field of
bristles;
(iv) the number of bristles of the outer field of bristles
is at least 15% or 20% or 30% the number of bristles
of the inner field of bristles;
(v) in some embodiments, there is less (or much less)
variation of thicknesses of bristles of the outer field
of bristles - thus, the average thickness may be about
1 mm but the standard deviation may be at most 0.1
or at most 0.05 mm (or even less) - for example, at
most 30% the standard deviation of the thickness of
bristles of the inner field.
(vi) In some embodiments, the outer field of bristles
is substantially surrounded by a region that is sub-
stantially devoid of bristles - see for example, FIG. 1.
(vii) In some embodiments, a majority of bristles or
substantially a majority of at least 60% or at least
70% or at least 80% or at least 90%) of bristles of
the ’outer field’ (or any field within the ’selected area’)
are substantially straight.

’In-vitro’ technique for measuring the hair-brush force

[0199] The present inventor is currently conducting ex-
periments whereby hair of a wig is detangled using both
(i) a hairbrush according to some embodiments (for ex-
ample, see FIGS. 1-2); and (ii) a conventional hairbrush
as a ’control.’ According to these experiments, it is pos-
sible to measure the force imposed upon the wig hair by
the detangling hairbrush. There are preliminary indica-
tions that when detangling wig hair using both brushes
that the force imposed by the novel brush provided by
embodiments of the invention is less than the force im-
posed by the conventional brush.

Clinical trial Results

[0200] The present inventor had a model hairbrush
constructed and tested the model hairbrush (’brush B’)
against a prior art ’ordinary’ hair brush for approximately
25 women having long hair (see FIG. 14).
[0201] Brush B is the prior art brush; brush A was con-
structed according to some embodiments of the present
invention.
[0202] As is evident from FIG 14, the ’invention’ brush
performed consistently better - fewer hairs shed (i.e. less
than 50%) and a significantly faster ’brushing time’ (1
minute 33 seconds vs. 45 seconds). The brushing time
was the amount of time it took the subject to detangle
the hair on his/her head - longer hair brushing time would
typically be due to the greater degree of pain felt detan-
gling - when the detangling was less painful, it was pos-
sible to brush faster.

Substantially Co-linear Bristles/Blocking Bristles

[0203] Reference is made to FIG. 15 which illustrates
3 bristles - B1, B2 and B3. B1 is closer to B1 than B3.
Two vectors are illustrated in FIG. 15 - B1-B2 and B1-
B3. The angle between B1-B2 and B1-B3 is theta. In
some embodiments, when theta is equal to zero within
a tolerance that is at most 30 degrees or at most 25 de-
grees or at most 20 degrees or at most 15 degrees or at
most 10 degrees or at most 5 degrees, then bristles B1-
B2-B3 are considered ’substantially collinear.’ This tol-
erance is referred to as the ’substantially-co-linear bristle
tolerance’ Although any tolerance can be used in any
embodiment, unless otherwise specified, the default
’substantially-co-linear bristle tolerance’ is 20 degrees.
[0204] In some embodiments, if B2 is closer to B1 than
B3, and if B1-B2-B3 is considered substantially collinear,
then B3 is considered to be ’blocked’ by B2 (relative to
bristle B1). In some embodiments, B2 may have to satisfy
additional requirements to in addition to the ’substantially
collinear requirement’ in order to block bristle B3 - for
example, B2 may have to have a height and/or width in
any range (for example, any range disclosed herein), or
B2 may have to have a minimum distance from bristle
B1 in order to ’block’ bristle B3.
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[0205] As noted before, the distance between bristles
is along the local surface and not necessarily a Cartesian
distance (i.e. for cases where the bristle-retaining surface
is not flat).

Claims

1. A hairbrush (500) comprising a bristle-retaining sur-
face (530) and a bristle field of at least 100 bristles
that are individually deployed to the bristle-retaining
surface, the bristle field providing the following prop-
erties:

(i) height properties such that at least 5 different
heights that significantly differ from each other
are represented;
(ii) width properties such that each bristle has a
width that is at least 0.5 mm; and
(iii) bristle end properties such that at least 60%
of the bristles have a rounded end

characterized in that the bristle heights vary in a
substantially random manner and are substantially
independent of bristle location such that there is no
visually determinable pattern for the height of the
bristles in the bristle field on the bristle-retaining sur-
face.

2. The hairbrush of the preceding claim wherein the
range of heights for the bristle field substantially is
between about 3.5 mm and about 16 mm.

3. The hairbrush of any preceding claim wherein bris-
tles of the bristle field are deployed at a substantially
constant density of at least 4 bristles/cm^2 on the
bristle-retaining surface.

4. The hairbrush of any preceding claim wherein the
bristle field further provides width variation proper-
ties such that a ratio between a bristle width standard
deviation and a bristle width average is at least 0.07
and such that there a is positive correlation between
bristle height and bristle thickness for bristles of the
bristle field such that, on average, taller bristles of
the bristle field are thicker than shorter bristles.

5. The hairbrush of any preceding claim wherein bris-
tles of the bristle field are each deployed substan-
tially normally to a respective local plane of bristle-
retaining surface.

6. The hairbrush of any preceding claim wherein a ratio
between a height standard deviation and the aver-
age height of the bristle field is at least 0.075

7. The hairbrush of any preceding claim wherein the
average bristle thickness for the field exceeds 0.85

mm.

8. The hairbrush of any preceding claim wherein the
average height of the bristles of the field is at least
about 8.5 mm.

9. The hairbrush of any preceding claim wherein bris-
tles of the bristle field are deployed at a density that
is at most 12 bristles/cm^2.

10. The hairbrush of any of claims 1-7, and 9 wherein
the average height of the bristles of the bristle field
is between 8 mm and 14 mm..

11. The hairbrush of any preceding claim wherein the
field of bristles are deployed within the selected area
so that:

i) at least 80% of the bristles substantially reside
on a constant lattice; and
ii) at least 2% of the bristles of the field reside in
positions that reside away from the lattice.

12. The hairbrush of any of claims 1,3-11 wherein at least
10% of bristles of the bristle field have a height be-
tween 5 mm and 9 mm, at least 25% of the bristles
have a height that is between 9 mm and 13 mm, and
at least 10% of the bristles have a height that is be-
tween 13 mm and 18 mm;

13. The hairbrush of any of claims 1,3-12 wherein at least
80% of bristles of the field of bristles have a height
that is at least 6 mm and at most 18 mm.

14. The hairbrush of any of claims 1-13 wherein the field
of bristles is deployed to a substantially flat surface.

15. The hairbrush of any proceeding claim wherein the
bristle field comprises at least 200 bristles or at least
250 bristles.

Patentansprüche

1. Haarbürste (500), umfassend eine Borstenhalteflä-
che (530) und ein Borstenfeld mit mindestens 100
Borsten, die einzeln an der Borstenhaltefläche ein-
gesetzt sind, wobei das Borstenfeld die folgenden
Eigenschaften bereitstellt:

(i) Höheneigenschaften, sodass mindestens 5
unterschiedliche Höhen dargestellt werden, die
sich erheblich voneinander unterscheiden;
(ii) Breiteneigenschaften, sodass jede Borste ei-
ne Breite von mindestens 0,5 mm aufweist; und
(iii) Borstenendeigenschaften, sodass mindes-
tens 60 % der Borsten ein abgerundetes Ende
aufweisen,
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dadurch gekennzeichnet, dass die Borstenhöhe
auf eine im Wesentlichen zufällige Weise variiert und
im Wesentlichen von der Borstenposition unabhän-
gig ist, sodass es kein optisch bestimmbares Muster
für die Höhe der Borsten in dem Borstenfeld an der
Borstenhaltefläche gibt.

2. Haarbürste nach dem vorhergehenden Anspruch,
wobei der Bereich der Höhe für das Borstenfeld im
Wesentlichen zwischen ungefähr 3,5 mm und unge-
fähr 16 mm liegt.

3. Haarbürste nach einem der vorhergehenden An-
sprüche, wobei die Borsten des Borstenfelds an der
Borstenhaltefläche mit einer im Wesentlichen kon-
stanten Dichte von mindestens 4 Borsten/cm^2 ein-
gesetzt werden.

4. Haarbürste nach einem der vorhergehenden An-
sprüche, wobei das Borstenfeld ferner Eigenschaf-
ten für die Breitenvariation bereitstellt, sodass ein
Verhältnis zwischen einer Standardabweichung der
Borstenbreite und einem Durchschnitt der Borsten-
breite mindestens 0,07 entspricht und sodass es für
Borsten des Borstenfelds eine positive Korrelation
zwischen der Borstenhöhe und der Borstendicke
gibt, sodass im Durchschnitt längere Borsten des
Borstenfelds dicker sind als kürzere Borsten.

5. Haarbürste nach einem der vorhergehenden An-
sprüche, wobei die Borsten des Borstenfelds an ei-
ner entsprechenden lokalen Ebene der Borstenhal-
tefläche jeweils im Wesentlichen normal eingesetzt
werden.

6. Haarbürste nach einem der vorhergehenden An-
sprüche, wobei ein Verhältnis zwischen einer Stan-
dardabweichung der Höhe und der durchschnittli-
chen Höhe des Borstenfelds mindestens 0,075 ent-
spricht.

7. Haarbürste nach einem der vorhergehenden An-
sprüche, wobei die durchschnittliche Borstendicke
für das Feld 0,85 mm übersteigt.

8. Haarbürste nach einem der vorhergehenden An-
sprüche, wobei die durchschnittliche Höhe der Bors-
ten des Felds mindestens ungefähr 8,5 mm ent-
spricht.

9. Haarbürste nach einem der vorhergehenden An-
sprüche, wobei die Borsten des Borstenfelds mit ei-
ner Dichte eingesetzt werden, die höchstens 12
Borsten/cm^2 entspricht.

10. Haarbürste nach einem der Ansprüche 1-7 und 9,
wobei die durchschnittliche Höhe der Borsten des
Borstenfelds zwischen 8 mm und 14 mm liegt.

11. Haarbürste nach einem der vorhergehenden An-
sprüche, wobei das Feld der Borsten innerhalb des
ausgewählten Bereichs eingesetzt wird, sodass:

i) sich mindestens 80 % der Borsten im Wesent-
lichen auf einem konstanten Gitter befinden;
und
ii) sich mindestens 2 % der Borsten des Felds
an Stellen befinden, die von dem Gitter entfernt
sind.

12. Haarbürste nach einem der Ansprüche 1, 3-11, wo-
bei mindestens 10 % der Borsten des Borstenfelds
eine Höhe zwischen 5 mm und 9 mm aufweisen,
mindestens 25 % der Borsten eine Höhe aufweisen,
die zwischen 9 mm und 13 mm liegt und mindestens
10 % der Borsten eine Höhe aufweisen, die zwischen
13 mm und 18 mm liegt.

13. Haarbürste nach einem der Ansprüche 1, 3-12, wo-
bei mindestens 80 % der Borsten des Felds der Bors-
ten eine Höhe aufweisen, die mindestens 6 mm und
höchstens 18 mm entspricht.

14. Haarbürste nach einem der Ansprüche 1-13, wobei
das Feld der Borsten an einer im Wesentlichen fla-
chen Oberfläche eingesetzt wird.

15. Haarbürste nach einem der vorhergehenden An-
sprüche, wobei das Borstenfeld mindestens 200
Borsten oder mindestens 250 Borsten umfasst.

Revendications

1. Une brosse à cheveux (500) comprenant une surfa-
ce de fixation des poils (530) et un champ de poils
comprenant au moins 100 poils déployés individuel-
lement sur la surface de fixation des poils, le champ
de poils présentant les propriétés suivantes :

(i) des propriétés de hauteur, de sorte que soient
représentées au moins 5 hauteurs différentes,
se distinguant de façon significative les unes des
autres ;
(ii) des propriétés de largeur, de sorte que cha-
que poil mesure au minimum 0,5 mm de large ;
et
(iii) des propriétés de bout de poil, de sorte qu’au
moins 60% des poils possèdent un bout arrondi,

caractérisées en ce que les hauteurs des poils va-
rient de façon substantiellement aléatoire, et sont
substantiellement indépendantes de l’emplacement
des poils, afin de ne pas présenter de configuration
visuellement déterminable pour la hauteur des poils
dans le champ de poils sur la surface de fixation des
poils.
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2. La brosse à cheveux selon la revendication précé-
dente, la plage de hauteurs pour le champ de poils
étant comprise substantiellement entre environ 3,5
mm et environ 16 mm

3. La brosse à cheveux selon une quelconque des re-
vendications précédentes, les poils du champ de
poils étant déployés avec une densité substantielle-
ment régulière d’au moins 4 poils par cm2 sur la sur-
face de fixation des poils.

4. La brosse à cheveux selon une quelconque des re-
vendications précédentes, le champ de poils présen-
tant en outre des propriétés de variation de la largeur,
afin qu’un ratio entre un écart standard de la largeur
des poils et une moyenne de largeur de poils soit
égal à au moins 0,07, et de sorte qu’il existe une
corrélation positive entre la hauteur des poils et
l’épaisseur des poils, de façon qu’en moyenne les
poils plus longs du champ de poils soient plus épais
que les poils plus courts.

5. La brosse à cheveux selon une quelconque des re-
vendications précédentes, les poils du champ de
poils étant déployés de façon substantiellement per-
pendiculaire à un plan local correspondant de la sur-
face de fixation des poils.

6. La brosse à cheveux selon une quelconque des re-
vendications précédentes, un ratio entre un écart
standard de la hauteur et la hauteur moyenne du
champ de poils étant au moins 0,075.

7. La brosse à cheveux selon une quelconque des re-
vendications précédentes, l’épaisseur moyenne des
poils pour le champ étant supérieure à 0,85 mm.

8. La brosse à cheveux selon une quelconque des re-
vendications précédentes, les poils du champ me-
surant, environ au moins 8,5 mm de haut.

9. La brosse à cheveux selon une quelconque des re-
vendications précédentes, les poils du champ de
poils étant déployés avec une densité ne dépassant
pas 12 poils/cm2.

10. La brosse à cheveux selon une quelconque des re-
vendications 1 à 7, et 9, la hauteur moyenne des
poils du champ de poils étant comprise entre 8 mm
et 14 mm.

11. La brosse à cheveux selon une quelconque des re-
vendications précédentes, le champ de poils étant
déployé au sein de la surface sélectionnée de sorte

i) qu’au moins 80% des poils résident substan-
tiellement sur une grille constante ; et
ii) qu’au moins 2% des poils du champ résident

dans des positions éloignées de la grille.

12. La brosse à cheveux selon une quelconque des re-
vendications 1, et 3 à 11, au moins 10% des poils
du champ de poils mesurant de 5 mm à 9 mm de
haut, au moins 25% des poils mesurant de 9 mm à
13 mm de haut, et au moins 10% des poils mesurant
de 13 mm à 18 mm de haut ;

13. La brosse à cheveux selon une quelconque des re-
vendications 1, et 3 à 12, au moins 80% des poils
du champ de poils mesurant au moins 6 mm et au
plus 18 mm de haut.

14. La brosse à cheveux selon une quelconque des re-
vendications 1 à 13, le champ de poils étant déployé
sur une surface substantiellement plate.

15. La brosse à cheveux selon une quelconque des re-
vendications précédentes, le champ de poils com-
prenant au moins 200 poils ou au moins 250 poils.
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