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(54) Paint brush

(67)  The invention relates of a paint brush, compris-
ing:

a handle (1) having at its one end a bristle carrier (2),
and a plurality of bristles fastened to said bristle carrier
(2) suchthat essentially all adjacent bristles are in contact
with each other,

said plurality of said bristles comprising first bristles (4)
having a first length L1 and second bristles (5) having a
second length L2,

characterized in that

said first length L1 and said second length L2 satisfies
the following relation:

L2 - L1 =d,

where d is a value between 4 and 18 mm, and
said first bristles (4) having a first stiffness being higher
than a second stiffness of said second bristles (5).
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Description

[0001] The present invention is directed to a paint
brush in accordance with the preamble of claim 1.
[0002] In the prior art there are generally known paint
brushes. Within the brushes there are distinguished paint
brushes and brushes for cleaning purposes, e.g. tooth
brushes and the like.

[0003] Brushes for cleaning purposes differ from paint
brushes in that their bristles have a high stiffness making
it possible to scratch away particles which adhere at a
surface to be cleaned. In order to effectively discharge
the removed particles the bristles are usually fixed at a
bristle carrier such that a clearance is formed in between
the bristles, e.g. the bristles are not in contact with each
other. It is also possible that there are formed groups of
bristles and that between the groups of the bristles there
is formed the clearance for discharging the particles.
[0004] Paint brushes are usually made of bristles hav-
ing a smaller stiffness than the bristles used for brushes
for cleaning purposes. Essentially, all adjacent bristles
of apaintbrush are in contact with each other. The bristles
form a bristle pack or brush head, respectively, which is
able to hold therein a paint by adhesion as well as cap-
illary forces. When painting the brush head is pressed
onto the surface to be painted by the hand of the operator.
Thereby, the bristles are bent and the paint being held
between the bristles is forced to flow out of the brush
head as it is moved along the surface to be painted.
[0005] Common paint brushes have a bristle head
made of bristles having a length of 4 to 11 cm. The bristles
are usually natural bristles, e.g. a root diameter in a root
section of the bristles is typically between 0,17 and 0,35
mm, whereas a tip diameter in a tip section is in the range
of 0,11 to 0,13 mm.

[0006] A paint brush in accordance with the preamble
of claim 1 is known from US 5,220,702. The known paint
brush is composed of a core of short thick hairs with long
fine hairs surrounding said core and substantially longer
stiff bristles dispersed throughout said core of thick hairs.
The known paint brush is used to draw very fine lines. It
has the capability to store a large amount of paint within
the brush head.

[0007] US 2005/0229346 A1 discloses a paint brush
having a brush head containing a continuum of bristles
configured from a plurality of primary short bristles and
secondary longer bristles with split and smaller diameter
distal extremities.

[0008] Conventional paints having a high content of
volatile organic components are recently more and more
replaced due to legal restrictions by modern paints hav-
ing just a small content of volatile organic components
or even no volatile organic components. In practice it has
turned out that a coating made of a modern paint and
being applied by a conventional paint brush has a poorer
surface quality than a coating made of a conventional
paint. Reference is made to Fig. 1 which shows a sche-
matically cross section through a first coating C1 made
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of a conventional paint by use of a conventional paint
brush and Fig. 2 showing a cross section through a sec-
ond coating C2 made by a modern paint by use the same
conventional paint brush. Reference sign S designates
an substrate upon which the respective coating is pro-
vided.

[0009] Itis a primary object of the present invention to
overcome the problems in the art. According to a further
object of the present invention there shall be provided a
paint brush by which a coating made of a modern paint
can be manufactured with a higher surface quality.
[0010] This object is solved by the features of claim 1.
Embodiments of the invention result from the features of
claim 2 to 9.

[0011] According to afirst aspect of the invention a first
length L1 and a second length L2 satisfies the following
relation:

L2 - L1 =d,

where is d a value between 4 and 18 mm, and

said first bristles having a first stiffness being higher than
a second stiffness of the second bristles.

[0012] Inthe contextof the presentinvention under the
term "bristle" there is understood an elongated flexible
body having just one first end and just one second end.
The first end is part of a root section where the bristle is
fastened in a bristle carrier. Said root section may have
a length of 5 to 10 mm. Under the term "root diameter"
there is understood an average diameter of the bristle in
the root section. A second end of the bristle forms a free
tip which usually contacts a surface to be coated with
paint. The second end is part of the tip section of the
bristle. The tip section has a length of 5 to 10 mm. Under
the term "tip diameter" there is understood an average
diameter of the bristle in the tip section.

[0013] Further, in the context of the present invention
under the term "essentially all bristles" there is under-
stood that atleast 80%, preferably atleast 90%, and most
preferably at least 95% of the adjacent bristles are in
direct contact with each other. According to a further as-
pect of the invention a plurality of bristles is fastened to
said bristle carrier such that essentially all adjacent bris-
tles are in contact with each other. |.e. the bristles form
a pack or bristle head, respectively. The pack is a con-
tinuum where essentially all bristles are in contact. In
particular, the first bristles surround at least partly the
second bristles and thereby laterally support the second
bristles in order to keep them upright. Within the pack
formed of the first bristles having dispersed therein the
second bristles, in at least in a tip section of the first bris-
tles, there are no free intersections surrounding the bris-
tles, i.e. essentially all adjacent bristles contact each oth-
er.

[0014] The "stiffness" or bending stiffness, respective-
ly, can be measured e.g. with a bending stiffness meas-
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urement apparatus which is e.g. provided by the compa-
ny Lorentzen & Wettre GmbH. 10 pieces of bristles are
measured in analogy to DIN 53121 which describes the
determination of the bending stiffness measured in ac-
cordance with the beam method (see also ISO 2493).
The bending stiffness is measured in centinewton (cN).
[0015] Forthis purpose a 50 mm long bristle is clamped
in jaws of the measurement apparatus at a distance of
1,0 mm to a load sensor. The bristle is then bent up to
an angle of 30° and again back to 0° while a maximum
force is measured in cN.

[0016] The bending stiffness is calculated in accord-
ance with the following formula:

B=FxL/W,

wherein

bending stiffness [N/mm2],

bending strength at a bending angle of 30° [N],
distance to the load sensor [mm], here 1,0 mm,
modulus [mm3].

EI_'I'IUJ

[0017]
formula:

The modulus W is calculated using the following

W =n x D¥32,

wherein D is the average diameter of the bristle [mm].
[0018] By the proposed paintbrushitis advantageous-
ly possible to manufacture a coating with an excellent
surface quality when using a modern paint having a small
amountof volatile organic components or even no volatile
organic components. Such modern paint is also called
"low-VOC paint" and may be e.g. an acrylic paint, an
acrylic lacquer, a water-based lacquer and the like.
[0019] According to an embodiment of the invention d
is in the range of 5 to 15 mm, preferably in the range of
6 to 9 mm. The first bristles may have a first tip diameter
in the range of 0,1 to 0,2 mm. The second bristles may
have a second tip diameter in the range of 0,04 to 0,08
mm. The selection of the value for d as well as the relation
of the first tip diameter to the second tip diameter result
in a further improved surface quality of a coating being
manufactured by the paint brush according to the present
invention.

[0020] According to a further embodiment the first and
the second bristles may be made of the same material.
This allows a cheap and easy production of the paint
brush. In this case the first and the second bristles have
a uniform physico-chemical behavior with respect to the
paint or a solvent.

[0021] Accordingto a further embodiment of the inven-
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tion the first and the second bristles may be made of a
natural or a synthetic material. The natural material can
be e.g. hog or goat bristles or bristles of other animal.
The synthetic material may be selected from the following
group: PE, PA, PET, PBT. The synthetic material may
be mixture of the aforementioned materials.

[0022] The bristles may have a conical or cylindrical
shape. In particular, bristles made of a synthetic material
may have the following cross sections: solid, hollow,
trilocular, quadrilocular. The material may be provided
with small holes, the total volume of which may be in the
range of 10 to 30 Vol.%. The tip section of the bristles
may be treated mechanically or chemically. The tip sec-
tion may be tipped or flagged.

[0023] According to a further embodiment a weight ra-
tio between a first weight W1 of the first bristles and a
second weight W2 of the second bristles may satisfy the
following relation:

W1/W2 <1.

[0024] Under the term "first weight W1" there is under-
stood the total weight of all first bristles contained in the
bristle head, and under the term "second weight W2"
there is understood the total weight of all second bristles
contained in the bristle head.

[0025] In particular, the weight ratio W1M/2 may be in
the range of 0,4 to 0,8, preferably in the range of 0,5 to
0,7. E.g. the first weight W1 of all first bristles may be 30
to 50% of the total weight of the bristles. The second
weight W2 of all second bristles may be 50 to 70% of the
total weight of the bristles. It has turned out that by a paint
brush having first and second bristles in the aforemen-
tioned weight ratio there can be manufactured a coating
with an excellent surface quality when using modern
paints.

[0026] Furtherobjects and advantages of the invention
will become more apparent and more radially appreciat-
ed from the following detailed description, taken in con-
junction with the accompanying drawings, of which:
Fig. 1 is a sectional view through a coating manufac-
tured with a conventional paint and a conven-
tional paint brush,

Fig.2 is a sectional view of a coating manufactured
with a modern paint and a conventional paint
brush,

Fig. 3 is a side view of a paint brush in accordance
with the present invention,

Fig.4 is a sectional view through a part of the bristle
head according to Fig. 3 and
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Fig. 5 is a top plan view upon a further paint brush.
[0027] The preferred embodiments of the paint brush
of the present invention will hereinafter be described in
detail with reference to the accompanying drawings.
[0028] Figs. 3 to 5 are views of paint brushes in ac-
cordance with the present invention. The paint brush is
of "T"-form. It incorporates a handle 1 with as bristle car-
rier e.g. a ferrule 2 attached to one end of the handle 1
and a brush head 3 secured in the ferrule 2. Paint brush
handles 1, ferrules 2 and methods of securing the paint
brush head 3 in the ferrule 2 are known in the art.
[0029] The brush head 3 is composed of first bristles
4 and second bristles 5. As can be seen in particular from
Fig. 4 the first bristles 4 have a first length L1 and the
second bristles 5 have a second length L2. RS indicates
a root section of the bristles 4, 5. The root section RS
comprises the end section of the bristles 4, 5 which is
fixed by the ferrule 2 and a glue 2a at the handle 1. Ref-
erence sign TS1 indicates a first tip section of the first
bristles 4, and reference sign TS2 indicates a second tip
section of the second bristles 5. A first tip diameter of the
first bristles 4, being an average diameter in the first tip
section TS1, may be in the range of 0,1 to 0,2 mm. A
second tip diameter of the second bristles 5, being an
average diameter in the second tip section TS2, may be
in the range of 0,06 to 0,08 mm.

[0030] As can be seen from Figs. 3 and 4 a second
length L2 of the second bristles 5 is greater than a first
length L1 of the first bristles 4. The difference d = L2 - L1
is advantageously in the range of 6 to 9 mm.

[0031] Ascan be seen in particular from Fig. 4 the sec-
ond bristles 5 are in contact along an essential part of
their second length L2 with the first bristles 4. The first
bristles 4 having a higher stiffness and a greater diameter
than the second bristles 5 laterally support the first bris-
tles 5 and keep them in an essentially upright position.
The second bristles 5 can be dispersed uniformly within
a pack formed by the first bristles 4.

[0032] According to a further embodiment - shown in
Fig. 5 - it may also be possible that a pack being formed
of first 4 and second bristles 5 forms a core 6 which is
surrounded by a wrap 7 consisting just of first bristles 4.
[0033] Aweightratiointhe mixture offirst4 and second
bristles 5 is preferably in the range of 0,5 to 0,7. l.e. a
first weight W1 of the first bristles 4 is preferably in the
range of 35to 45 wt%. A second weight W2 of the second
bristles 5 is preferably in the range of 55 to 65 wt%.
[0034] Whileonly afew exemplary embodiments of this
invention have been described in detail those skilled in
the art will radially appreciate that many modifications
are possible in the preferred embodiments without ma-
terially departing from the teachings and advantages of
the present invention. Accordingly, all such variations
and modifications are intended to be within the spirit and
the valid scope of the invention as defined by the following
claims.
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List of reference signs

[0035]

—_

handle
ferrule

a glue
brush head
first bristle
second bristle
core
wrap

NN

No ok~ W

C1 first coating
Cc2 second coating
L1 first length

L2 second length
RS root section

S substrate

TS1  first tip section
TS2  second tip section
WA1 first weight

W2 second weight
Claims

1. A paint brush, comprising:

ahandle (1) having atits one end a bristle carrier
),

and a plurality of bristles fastened to said bristle
carrier (2) such that essentially all adjacent bris-
tles are in contact with each other,

said plurality of said bristles comprising first bris-
tles (4) having a first length L1 and second bris-
tles (5) having a second length L2,
characterized in that

said first length L1 and said second length L2
satisfies the following relation:

L2 -L1=d,

where d is a value between 4 and 18 mm, and
said first bristles (4) having a first stiffness being
higher than a second stiffness of said second
bristles (5).

2. The paint brush according to claim, wherein d is in
the range of 5 to 15 mm, preferably in the range of
6 to 9 mm.

3. The paint brush according to one of the previous
claims, wherein said first bristles having a first tip
diameter in the range 0,1 to 0,2 mm, said second
bristles having a second tip diameter in the range of
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0,04 to 0,08 mm.

The paint brush according to one of the previous
claims, wherein said first (4) and said second bristles
(5) are made of the same material. 5

The paint brush according to one of the previous
claims, wherein said first (4) and said second bristles
(5) are made of a natural or a synthetic material.

10
The paint brush according to one of the previous
claims, wherein said synthetic material is selected
from the following group: PE, PA, PET, PBT or a
mixture thereof.

15
The paint brush according to one of the previous
claims, wherein a weight ratio between a first weight
W1 of said first bristles (4) and a second weight W2
of said second bristles (5) satisfies the following re-
lation: 20

W1W2<1.

25
The paint brush according to one of the previous
claims, wherein W1M/2 is in the range of 0,4 to 0,8,
preferably in the range of 0,5 to 0,7.

The paint brush according to one of the previous 30
claims, wherein in a cross section through a pack
formed of all bristles (4, 5) there is formed a core (6)
comprising said second bristles (5) being dispersed
within the first bristles (4), said core (6) being sur-
rounded by a wrap (7) consisting of said first bristles 35

(4).
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