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(57) ABSTRACT 

A method of manufacturing a mascara brush provides a 
mascara brush With bristle ?bers that are split into numerous 
fragments. The mascara brush is made With bristle ?bers 
having longitudinal voids. The brush is then conditioned by 
passing a rotating Wire Wheel over the bristle ?bers. The Wire 
Wheel splits the bristle ?bers into numerous bristle frag 
ments. The conditioned brush is softer to the touch than the 
original mascara brush. The conditioning can be applied to 
the entire brush or one or more Zones of the brush. The 

conditioning can be shalloW, so that only the bristle tips are 
conditioned, or deep, so that a substantial length of the 
bristle is conditioned. 
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MASCARA BRUSH WITH SPLIT HOLLOW 
FILAMENTS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a divisional application of US. 
patent application Ser. No. 10/175,567, ?led Jun. 18, 2002. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a method of manu 
facturing a brush for applying cosmetic products, in particu 
lar, mascara, to eyelashes. 

BACKGROUND OF THE INVENTION 

[0003] TWisted Wire brushes for application of liquid-type 
cosmetics, such as for application of mascara to the eye 
lashes, are Well knoWn in the art. The brushes are designed 
to pick up and hold a supply of mascara from the cosmetic 
container, and then deliver the mascara to the eyelashes as 
the brush is combed through the lashes by the user. 

[0004] TWisted Wire brushes conventionally are manufac 
tured by disposing a plurality of individual lengths of 
bristles transverse to and betWeen substantially parallel, 
slightly spaced-apart thin metal Wire lengths, such that the 
Wire lengths generally bisect the ?lament lengths at their 
midpoints. Most typically, the parallel Wire lengths comprise 
the tWo substantially equal leg lengths formed from bending 
a single length of Wire into a U-shaped con?guration. The 
Wire lengths are then tWisted together to form a helical core, 
causing the bristles disposed betWeen the Wires to be 
clamped therebetWeen at about their midpoints. In the tWist 
ing and clamping, the segments of the bristles on either side 
of the clamped midpoint are caused to ?are radially outWard 
from the core and so form an elongate bristle brush portion 
of generally circular cross-section. The brush is generally 
provided With a handle Which can comprise, or be af?Xed to, 
a cap or other closure for the cosmetic container. The bristles 
are usually comprised of nylon ?laments. 

[0005] It is knoWn in the art that this helical Wire tWisting 
method for forming cosmetic applicator brushes typically 
leads to a brush con?guration in Which the bristles tend 
generally to folloW the helical pattern of the tWisted Wire 
core, i.e., Whereby the tips of the bristles de?ne a heliX. 
Standard mascara brush designs of the 1960s and 1970s used 
smaller diameter bristles in fairly large numbers of bristles 
per turn. The state of the art then evolved to a someWhat 
larger diameter bristle, as de?ned in US. Pat. No. 4,887,622 
entitled “Brush for the Application of Mascara to the Eye 
lashes.” The patent discloses a mascara brush having a 
reduced number of bristles, said to be 35% to 80% less than 
in conventional mascara brushes, ostensibly of larger diam 
eter, than the bristles employed in conventional mascara 
brushes at the time. This Was believed to provide a better 
application of mascara and separation of lashes. The patent 
speci?es mascara brushes having a bristle diameter from 
about 0.10 to 0.25 mm (eg about 0.004 to 0.010 inch) (4 mil 
to 10 mil) and With from approximately 10 to 40 bristles per 
turn of the helix. The concept of a mascara brush having 
larger diameter ?bers Was further discussed in a recent PCT 
application no. PCT/US01/04555. This application is 
directed toWards mascara brushes made from ?laments that 
are relatively large but soft. Speci?cally, the application 
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describes mascara brushes having preferably having 7-14 
bristles per turn. The bristle ?laments are de?ned as pref 
erably being from 0.010 inch to 0.013 inch (10 mil to 13 
mil). Most critically, the bristles are de?ned as being rela 
tively soft being made of a thermoplastic elastomer having 
a durometer of betWeen 62 Shore D and 82 Shore D, but 
most preferably about 72 Shore D. PCT application PCT/ 
US01/04555 essentially de?nes a mascara brush made With 
a duPont Filaments ?lament sold under the trademark 
“Supersoft.” The “Supersoft” ?laments have a durometer of 
72 Shore D and are available as solid ?laments or as 
triocular ?laments having three holloW voids. 

[0006] Mascara, Which is typically highly viscous, tends to 
clump When applied to eyelashes. The clumps of mascara 
are typically combed out as a ?nishing step to the application 
process. Stiffer bristles are thought to be better suited for 
combing out clumps and properly separating lashes. HoW 
ever, the combing and separating functions are thought to be 
better accomplished With brushes a having relatively open 
bristle envelope or brush surface, i.e., an envelope or surface 
that has numerous or Wide clearances or spaces betWeen 
bristles to make the brushes more ‘comb-like’. This function 
is not Well served by traditional mascara brush designs 
having smaller diameter bristles With higher bristle density. 
A mascara brush With softer, more numerous bristles has 
been generally thought to be Well suited for applying mas 
cara but less Well suited for combing out clumps and 
separating lashes. Conversely, a brush With stiffer, feWer 
bristles has been thought to be Well suited for combing and 
separating lashes but less Well suited for applying mascara 
to lashes. While a separate brush can be used for each 
function, i.e., a soft brush for application and a stiff brush for 
combing, a single brush that can both apply mascara and 
comb out clumps Would be preferred for the convenience of 
the user. An eXample of a brush said to provide good 
application and combing characteristics is shoWn in US. 
Pat. No. 5,238,011 to Gueret. The Gueret patent discloses 
bristles made of a soft material having a shore hardness of 
20A to 40D (as noted above, a conventional bristle typically 
has a durometer of over 85D), and a large diameter in a range 
of 0.004 inch to 0.014 inch (4 to 14 mil) (0.10 to 0.35 
millimeter). As disclosed by Gueret, the diameter is said to 
be suf?ciently large to prevent too high a degree of supple 
ness. The resulting brush is said to have the same degree of 
suppleness or softness as a conventional softer brush. 

[0007] Nevertheless, there can be a perception of bristle 
hardness to the mascara user. In many prior art brushes, the 
prior art approaches have not provided a brush With a 
combination of all the desirable features for a mascara 
brush—a soft bristle feel, combined With bristle stiffness 
suitable for high viscosity mascaras, While still providing 
both a good combing effect as Well as high mascara loading. 

SUMMARY OF THE INVENTION 

[0008] A method of manufacturing a mascara brush pro 
vides a mascara brush With bristle ?bers that are split into 
numerous fragments. The mascara brush is made With bristle 
?bers having longitudinal voids. The brush is then condi 
tioned by passing a rotating splitting tool along the body of 
the mascara brush. The splitting tool splits the bristle ?bers 
into numerous bristle fragments. The conditioned brush is 
softer to the touch than the original mascara brush. The 
conditioning can be applied to the entire brush or one or 
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more Zones of the brush. The conditioning can be shallow, 
so that only the bristle tips are conditioned, or deep, so that 
a substantial length of the bristle is conditioned. The con 
ditioned bristles comprise about tWo to ten bristle fragments 
formed from each original bristle, more typically, about tWo 
to six bristle fragments formed from each original bristle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is FIG. 1 is a side elevation vieW of a 
mascara brush in accordance With the invention. 

[0010] FIG. 2 is a cross-sectional vieW of a holloW bristle, 
made from a triocular ?lament having three longitudal 
holloW voids. 

[0011] FIG. 3 is a side elevation vieW of a bristle end 
Which has been split by a Wire Wheel. 

[0012] FIG. 4 is an cross-sectional vieW illustrating a 
mascara brush Which has been conditioned in one Zone. 

[0013] FIG. 5 is a cross-sectional vieW illustrating a 
mascara brush Which has been conditioned in tWo Zones. 

[0014] FIG. 6 is a cross-sectional vieW illustrating a 
mascara brush Which has been conditioned at the bristle tip 
ends. 

[0015] FIG. 7 is a cross-sectional vieW illustrating a 
mascara brush Which has been conditioned along a substan 
tial length of the bristle ?bers. 

[0016] FIG. 8 is an illustration of the process of the 
invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0017] Referring noW to FIG. 1, a mascara applicator 
brush, designated generally by reference numeral 10, is 
shoWn. The brush is intended for use in a typical mascara 
bottle (not shoWn) With an opening into Which the brush 10 
is inserted. 

[0018] The brush 10 is comprised of a central tWisted Wire 
core 12 containing bristles 14. The core 12 is a tWisted Wire 
core typically made by forming a soft metal Wire 16 into a 
“U” shape. A plurality of bristles 14 are placed betWeen the 
segments 18 of Wire 16. The Wire segments 18 are then 
tWisted about the longitudinal axis to clamp bristles 14 at 
approximately a midpoints of the bristles 14. The bristle 
ends extend radially from the tWisted Wire core 12. Core 12 
has a loWer end 20 connected to a shaft, and an upper end 
24 opposite the loWer end 20. The loWer end 20 of the core 
12 is connected to a handle by Way of the shaft, hoWever, the 
loWer end 20 of the core 12 could alternatively be attached 
to another structure such as a bottle cap. 

[0019] Referring noW to FIG. 2, at least some, and pref 
erably, all the bristles 14 (or the ?lament from Which they are 
made) are holloW in cross-section, at least at their ends 26, 
and preferably along their entire length. The holloW cross 
section is provided by having from one to four longitudinal 
voids 28. The bristles 14 may thus have a single void 28 or 
multiple, radially adjacent voids 28. Each void 28 may 
extend through the cross-section continuously along the 
length of each bristle 14, or may be provided in the cross 
section at spaced intervals along the length of each bristle 
14, or only at the ends 26 of the bristle. The bristles 14 may 
be round in cross-section, or have other cross-sectional 
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shapes, such as oval or triangular. In the preferred embodi 
ment, as shoWn in FIG. 2, the bristles 14 may be triocular, 
e.g. have three voids 28 running the length of the bristle. 

[0020] Bristles 14 are typically made by cutting short 
segments from spools of ?laments. The preferred materials 
for making the bristles are nylon ?lament or polyester 
?lament. In one embodiment of the invention, the bristles 
preferably have a diameter of from 0.010 inch to about 0.016 
inch (10 mil to 16 mil). More preferably, in this embodi 
ment, the diameter of the bristles 14 Will be 0.011 inch to 
0.013 inch (11 mil to 13 mil), most preferably, about 0.11 
inch (11 mil). As noted, the ?laments may be round or may 
have non-circular cross-sectional shapes, thus, the term 
“diameter” as used herein is intended to mean the maximum 
distance betWeen any of the possible opposite positions on 
the outer surface of a bristle 14. In the above mentioned 
embodiment, the bristle density is in the range of 8 to 20 
bristles per turn; more preferably 10-15 bristles per turn, and 
most preferably 12-14 bristles per turn. The ?laments from 
Which the bristles 14 are made can be selected based on their 
hardness. In this embodiment, the ?laments may, if desired, 
be fairly soft, for example, the duPont “Supersoft” ?bers 
having a durometer of betWeen 62 Shore D and 82 Shore D 
can be used. HoWever, due to the conditioning process 
Which gives a feel of softness, even much harder ?laments 
can be used, including ?laments having a durometer in the 
range of about 92 Shore D hardness to 120 RockWell R; 
more preferably about 100 to 120 RockWell R; most pref 
erably about 103 to 108 RockWell R. 

[0021] The bristle ends 26 of the mascara brush are 
conditioned to provide a softer feel to the bristle ends 26. 
The bristle ends 26 are conditioned by splitting them, either 
around the outer entire surface of the brush as in FIG. 1, or 
only in selected Zones of the outer surface of the mascara 
brush. For example, as illustrated in FIG. 4, the conditioning 
of the brush can be on one side of the brush outer surface 
(eg a Zone comprising from about 45° to about 1800 of the 
brush exterior circumference); or as illustrated in FIG. 5, on 
different sides of the brush exterior surface (e.g. tWo oppo 
sitely positioned Zones, each Zone being from about 45° to 
about 90° of the brush exterior circumference). 

[0022] As shoWn in FIG. 8, the bristle ends 26 are 
conditioned by slitting With a spinning Wire Wheel 60, or 
alternatively, by sharp metal knife blades mounted on a 
rotating spindle. The conditioned ends 30 of the bristles, as 
shoWn in FIG. 3, are split into many ?ngers, Which provide 
enhanced mascara holding and application to eye lashes, 
along With a soft feel to the touch. 

[0023] In a preferred process for conditioning mascara 
brushes in accordance With the invention, an indexing dial 
plate 62 holds 8 collet mechanisms 64. Each collet mecha 
nism is suited to hold a mascara brush 10. Mascara brushes 
are loaded to the dial plate 62, rotated to a conditioning 
station, then released When conditioning is completed. At the 
conditioning station 66, the brush is held in place by a pin 
that holds the free upper end of the brush, and the collet 
mechanism, Which hold the loWer end of the brush. Wire 
Wheel 60 is mounted on an electric motor, Which causes the 
Wire Wheel 60 to rotate at betWeen about 500 to about 3000 
rpm. Preferably, the Wire Wheel 60 has a diameter of 4 inches 
and a Width of 0.5 inch. In the preferred embodiment, the 
axis of the mascara brush 10 and the axis of the rotating Wire 
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Wheel 60 are parallel, and the rotating Wire Wheel 60 can 
index back and forth to condition along the length of the 
body of the mascara brush 10. However, it is also possible 
to position the aXis of the rotating Wire Wheel at 90 degrees 
to the aXis of the mascara brush and move the rotating Wire 
Wheel 60 along the body of the brush 10. 

[0024] The Wire tips 68 of the Wire Wheel 60 engage the 
ends 26 of the bristles 14 of the mascara brush and tear and 
split many of the ends of the bristles 14 into tWo or more 
thinner bristle fragments 32. The possible range for gener 
ating bristle fragments 32 is about tWo to ten bristle frag 
ments 32 for each original bristle end 26. In the preferred 
embodiment, there Will typically be about tWo to siX bristle 
fragments 32 for each original bristle end 26 conditioned by 
the Wire Wheel process. HoWever, not all bristles 14 in a 
conditioned Zone Will be conditioned to the same eXtent. 
Some bristles 14 may be unaffected. Some may be split into 
2 bristle fragments 32. Some may be split into siX bristle 
fragments 32. The average number of bristle fragments 32 
Will be in the range of about 2 to about 3.8 bristle fragments 
per original bristle end. In one embodiment, the average 
number of bristle fragments 32 Was about 2.9 bristle frag 
ments 32 per original bristle end 26. 

[0025] It should be noted that the conditioning can be 
applied principally to the tip ends of the bristles 14, as shoWn 
in FIG. 6, or alternatively, can be applied to the entire length 
of a bristle 14 that eXtends from the tWisted Wire core 12 as 
shoWn in FIG. 7. HoWever, the portion of the bristle 14 ?ber 
gripped by the metal Wire 16 of the bristle core 12 Will 
usually remain intact and unaffected by the conditioning 
process. In the ?rst mentioned approach, Where the condi 
tioning is applied to the tip ends only, the conditioned Zones 
of the resulting mascara brush 10 Will be of the type used for 
volumiZing bulk, but With soft bristle tips. In the second 
mentioned approach, the conditioned Zones Will have a 
softer feel as a substantial portion of the bristle 14 Will have 
been split. 

[0026] The mascara brush of the invention provides a 
brush With a neW and unique feel. While the invention has 
been described and illustrated as embodied in preferred 
forms of construction, it Will be understood that various 
modi?cations may be made in the structure and arrangement 
of the parts Without departing from the spirit and the scope 
of the invention recited in the folloWing claims. 

What is claimed is: 
1. Aprocess of manufacturing a mascara brush, compris 

ing the steps of: 

mounting a plurality of bristle ?bers in a bristle holding 
core, at least some of said bristle ?bers having one or 
more longitudinal holloW voids therein; 

conditioning at least some bristle ?bers With a splitting 
tool to split said bristle ?bers having one or more 
longitudinal holloW voids therein into tWo or more 
bristle fragments. 

2. A process in accordance With claim 1, Wherein said 
conditioning step is applied around a substantial portion of 
an outer surface of said brush. 

3. A process in accordance With claim 1, Wherein said 
conditioning step is applied in one or more Zones around an 
outer surface of said brush. 
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4. A process in accordance With claim 3, Wherein said 
conditioning step is applied on one side of said mascara 
brush. 

5. A process in accordance With claim 3, Wherein said 
conditioning step is applied on tWo opposing sides of said 
mascara brush. 

6. A process in accordance With claim 1, Wherein said 
conditioning step is applied in a bristle tip end section of said 
bristle ?bers. 

7. A process in accordance With claim 1, Wherein said 
conditioning step is applied to a substantial portion of a 
length of said bristle ?bers. 

8. A process in accordance With claim 1, Wherein said 
conditioning step splits said bristle ?bers into betWeen tWo 
to ten bristle fragments. 

9. A process in accordance With claim 1, Wherein said 
conditioning step splits said bristle ?bers into betWeen tWo 
to siX bristle fragments. 

10. A process in accordance With claim 1, Wherein, on 
average, said conditioning step splits said bristle ?bers into 
betWeen 2.0 to 3.8 bristle fragments. 

11. A process of manufacturing a mascara brush, com 
prising the steps of: 

mounting a plurality of bristle ?bers in a bristle holding 
core, said bristle ?bers having one or more longitudinal 
holloW voids therein; 

conditioning at least some bristle ?bers With a rotating 
Wire Wheel to split said at least some bristle ?bers into 
tWo or more bristle fragments. 

12. A process in accordance With claim 11, Wherein said 
conditioning step is applied around a substantial portion of 
an outer surface of said brush. 

13. A process in accordance With claim 11, Wherein said 
conditioning step is applied in one or more Zones around an 
outer surface of said brush. 

14. Aprocess in accordance With claim 13, Wherein said 
conditioning step is applied on one side of said mascara 
brush. 

15. Aprocess in accordance With claim 13, Wherein said 
conditioning step is applied on tWo opposing sides of said 
mascara brush. 

16. A process in accordance With claim 11, Wherein said 
conditioning step is applied in a bristle tip end section of said 
bristle ?bers. 

17. A process in accordance With claim 11, Wherein said 
conditioning step is applied to a substantial portion of a 
length of said bristle ?bers. 

18. A process in accordance With claim 11, Wherein said 
conditioning step splits said bristle ?bers into betWeen tWo 
to ten bristle fragments. 

19. A process in accordance With claim 11, Wherein said 
conditioning step splits said bristle ?bers into betWeen tWo 
to siX bristle fragments. 

20. A process in accordance With claim 11, Wherein, on 
average, said conditioning step splits said bristle ?bers into 
betWeen 2.0 to 3.8 bristle fragments. 


