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THE MANUFACTURE OF SPI RAL BRI STLES The invention relates to a
met hod; fof the manufacture of spiral bristles fromplastic by extruding
nonofi | angnt s. Bristles for br ushvvare of random types evol ve their

brushing action initiallX LI®5 t he bristles,
whi ch"tear open the dirty surface and renove the d| rt by scratching and
scraping. VWen stronger pres- sure is exerted, the bristles bend round and
act with t HBPrIWVFREIRRr EI@NET 4 2 metied fon by Bauiankve of SPEEAd Reiwdes from
sl i di ng ef fpegstienvy ketsudihganefilamand®r e gentl e action. Besi des circul ar
bristles with the aforenentioned effects, profile bristles are also known,
in which the profile edges have a stronger scraping action when the bristle
is bent rodmndistles tafdbrusbmard i stdndsm fuypes @volws thitwidheshingvidtgom iaptiadlly
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| arge pitch of the spirals IS once agaln in to f edite
strong scr &8Ffageastd 6ﬂm‘§6§thﬁeGib§/ Wh%cmﬁgﬁﬁrﬂseehdolspsanies iWhen hrarongesaptes-

only a partsugé 1tshsx&elea2< thé BrlseNGAYER RbundSHRd) a%cb&ﬂt%t bfed¥ Lt cim %ﬁ&al
hel i x can be 1;})btal v %ﬁtw sting a nonofilament with a substanti a
i

st ar - shape§UEt¥8s- s 1ave 8 yrEpkingpand shidigedetfiecsrom the W(W'vf‘!% Hi‘ihs at o
t ake’ pl ace manel gentpamattim.ar | ead to a stable bristle with a good
re-righting capacity. It is also known to provide the circunferential
surface -of conical bristles with a helix or spiral (DE-U 85 22 986). This
takes pl ac@epjdesheirzubae dudsttles haiphntheohfdtemeineloned f fhyr g X prafil @ gpribeles
bristle. T lsbS h a l,ar C nthecseo
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 Cross-sect inafingd adspikral Qi‘t%ﬂifé abe a&lsﬁuabﬁ-th@ﬂdmmﬂ e%'ESAQnQEG 915'11?%711%{:@ t
‘therefore pins rather than brist]|es. flnaIIy known ( DE- A 82%3
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‘fibre cannot be used as bristle mater SO | 055|b
and in particular lead to a stable bristle with a good re-righting capacity.

It is also known to provide the circumferential surface of conical bristles
with a helix or spiral (DE-U-85 22 986). This takes place by the subsequent
shaping of the helix or by extruding the bristle. This bristle has in part-
Y - icular the function in the case of hairbrushes the improvement and facilitat-
ing of the application of media. Extruded or subsequently profiled bristles
must have a significant cross-section so as to ensure an adequate bending

resistance. They are therefore pins rather than bristles.

It is finally known (DE-A-16 60 646) to manufacture helical fibres by extrud-
ing a monofilament under strong shear stress, so that melt fractures occur.
Thus, the helical shape is directly produced at the extruder die and fixed by
sudden cooling after the die. Due to the strong shear stress, which deliber-
ately leads to melt fractures, as well as the sudden chilling of the still
melt-plastic material, there is a significant deterioration to fibre stability.

The fibre cannot be used as bristle material. It is also impossible to
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- 2- i nfl uence the pitch of the helix. The problem of the invention is
to propase a method with the aid of which it is possible to nmanufacture
spiral bristles in the sanme, predeterm nable qual- ity as conventional
bristles and in an inexpensive manner. -Agcording to a first variant of
the invention, this problemis solved in that a nonofilanment is extruded
wWth a cross-section diverging fromthe circul ar shape and on draw ng off
is prestretnfhuencentnd piteledficiheghelix.cross-section, followed by further
stretching and then at |east part of its length is twisted to a spiral
bristle material and is stabilized by heat shrinkage after tw sting.
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,As a result of the prest:etching and subsequent further stretching a profile
bristle with strength characteristicé such as are known in the case of con-
ventional, unprofiled bristles. As a result of the subsequent twisting round
the monofilament axis from the monofilament is obtained a spiral or helical
bristle material. The helix obtained in this way is acquired from the mono-
filament profile projecting over the circular shape and can either extend err
the entire bristle length or only over part of the length thereof. Stabiliz-
ation after twisting can také place in known manner by the action of an elev-
ated temperature or by the storage of the wound, spiral btistle material at

amblent temperature or a higher temperature, in order to fix the bristle
material in the desired shape.

Preferably, after further sﬁretching and prior to twisting, the monofilament
is prestabilized by heat shrinkage. During said prestabilization the mono-
filament is subject to heat action and then céoled, s0 that the monofilament
shrinks. In conjunction with the further stabilization after twisting it is

ensured that the monofilament twist is permanently fixed.

The monofilament produced by extrusion can have an oval or polygonal cross-
section. In the case of an oval cross-section with a twisting centre in the

axis a bristle material is obtained with two helixes running over the surface.



shrinks. In conjunction with the further stabilization after twisting it is
ensured 't hat the nonofilanment twist is permanently fixed. The
nmonqfi | ament produced by extrusion can have an oval or polygonal cross-
section. In the case of an oval cross-sectgon with a twisting centre in the
axis a bristle material is obtained with two helixes running over the
surface. . - 3- Wth a
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a monof i | ag@itac¥i dhedvl@pE. and at | east one axially parallel rib. In this
case a bristle material 1s obtained with helixes, whose height can be

presel ected in accordance with the rib height, so that conparatively deep
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nonofilament core, in that differently coloured plastics are extruded, e.g.

a bristle wh ‘ébrta?.n"\ﬂééseiﬁ)rmurs{%sgﬁ&&@ﬁ ﬂh'attyq#sgprreecp%ﬁﬂeg el m@vél{‘é[%h

signal or marker colour. |f gnents are used uri ng purposes,

hel'i x has Baﬁaﬁd%aﬁtéﬁl&aaily tar‘?éa%jé(ﬁéy t4ckkng l§phealy brigtipacand doger adrughl shet he
core and t&smealinlx@6t, @REh rdshidle. 3l UheaSdseORB LI NREuSS B Yne %@Ql:ment
Cross-sect| 6P nseggietive geumfsto ndI f u%tr:l(:"enrt d \lre%%%llnecrist ofAS thae L?vselfllt:}.or} 2(2 le%sltxone rib
or at least one edge of the polygonal cross-section differs as regards colour
from the monofilament core, in that differently coloured plastics are extruded,
. e.g. a bristle which is white or transparent in the core with a helix having a
signal or marker colour. If pigments are used for colouring purposes, the

helix has a harder and at the same time abrasive surface.

Preferably the core aqd the at least one rib or at least one edge of the poly-
gonal cross-section are made from different plastics. As a result the helix
obtained can be adapted to specific use conditions, particularly with respect
to its hardness. In the case of ribs made from a relatively soft material,

it is e.g. possible to caréfully remove dirt from carpets. A relatively hard
material for the rib or ribs makes it possible, e.g. for tooth care purposes,
to bring about an efficient cleaning of the teeth. An intensive brushing
action, e.g. for removing rust, can be obtained with ribs made from abrasive
material. Information can be given to the user regarding the brushing charac-
teristics of the particular brush by a different colour design of the core and
the ribs.

It is necessary with certain brushes for the bristles to have a predetermined
stiffness. A stiffness adaptation can be obtained, in a preferred development
of the invention, if the monofilament is extruded from a core and a surround-

ing envelope of different plastics. As a result of the choice of materials
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obt ai ned can be adapted to specific use conditions, particularly with
respect to its hardness. In the case of ribs made froma relatively soft
material, it is e.g. possible to carefully renove dirt fromcarpets. A
relatively hard material for the rib or rils-makes it possible, e.g. for
tooth care purposes, to bring about an efficient cleaning of the teeth. An
I ntensi ve brushing action, e.g. for renoving rust, can be obtained with
ribs nmade fheorrubraasi ¢s.nbawr tytical riropesities o anbihistye wenht xesphet usethe
regardi ng Lgﬁlihéqﬁiﬁ'a@&yc;h étlas tt@l‘é' §t{v|e3§ eﬁfhag h:gxepﬁéé gﬁ'it?a%lpréﬂﬁpacmérﬁsuﬁs
di fferent col our the core and I'S necessar

certain brfQheberitendrd Bee st Fae ribs (ppy Bhey epyeldPeetan Atkhest be MQszrO?\ the
stiffness gghaPhatdr@ll Cex then QbhtitReéht mRcripl ef erred devel opnent of the
invention, if the nonofilanent is extruded froma core and a surround- ing
envel ope of different plastics. As a result of the choice of materials
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nonofilaments with an e. g. circular cross-section. IS Cchar -

acteri zed PRretished Aand| st tyigdeddraetiesnthBdveara spiealt peksthe masarkadrand/are

acconpani egndly sfabRdYed igMm&e bhBnkagd A8erSeGidQRg. are subsequently further
stretched and then twi sted together to give a spiral bristle material and

are then stabilized by heat shrinkage after tw sting. Thus, in this case

.the spiral tryuspr @hidad cdsectid epRrdlipl proBilaiC eirumt bentiab tsduefdce 6Dttakened

cross sect PERECLPY PoktaBh Py SeE an ee TP FREHRRRERY e R a0eRee pans

Ecorn/entl()naltqnduuenrOSSTsdstiQn| eTheir stability results from the manufacturing pro-

cedure conventionally used for bristles.

Here again the monofilaments can be stabilized by heat shrinkage following the
further stretching and prior to twisting. This stabilization can also take
~ place by the action of an elevated temperature or by storing the wound bristle

material at ambient temperature or a higher temperature.

The brushing action is inter alia dependent on the exteﬁt of the twisting,
relative to the effective length of a bristle or the bristle material, i.e. on
the pitch of £he helix formed as a result of twisting. It has been found that
the helix pitch should not exceed twice the effective length of the bristle,
so that along the effective length there is a helix passing round 180°. How-
ever, preferably the helix has a smaller pitch, which can extend up to the
bristle material diameter. 1In the case of toothbrushes it has proved favour-
able to adopt a pitch, in which there are at least two and preferably three to
five turns per cm of bristle length.

According to a further development of the invention, the monofilament or mono-
filaments are made from an elastic plastic. In this way the bristles produced
from the bristle material can expand longitudinally, which leads to a reduc-

tion of their diameter, so that e.g. when used in toothbrushes or as inter-



Here again the nonofil anents can be stabilized by heat shrinkage foll ow ng
the furtiher stretching and prior to twsting. This stabilization can al so
t ake 'pl ace by the action of an el evated tenperature or by storing the wound

bristle material at anbient tenperature or5a-higher tenperature.  The
brushing action is inter alia dependent on the extent of the twisting,
relative to the effective length of a bristle or the bristle material, i.e.
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but can- not jamin't ram n% out the Bristle expands  an
addi t i onal Y3FuuRj Gheaner 'H’iés‘tﬁsl's?q]ésh’eﬁgeﬂ yhepy ;¥Geed according to the
I nvention can be used with part- icular advantage in nunerous brushes.

Thus, the dee spaces | ocated between the helixes on the surface are
parti cul arﬁi a@ﬁh’f@‘ eon?cééeg QFmAg betyest Skt Mplixes GAR tPegused: fer hedding
brushi ng amelishtelbei spmiiky. dirBLhasged. athd kaserdeRihaibbrdyhes)ipagnipath. This

advant ageoys, fgh] Weledc BREHES, Wth carpet brushes,

Finally, the different cleaning action of the bristle ends and the flanks of
the helixes can be advantageously combined in many cases. This e.g. applies
with toothbrushes, massaging brushes, brooms, cylinder brooms, rust removing
brushes, etc. In addition, spiral bristles or such bristles combined into
bundles can be used with particular advantage as interdental cleaners, which
as a result of a reciprocating movement have a much better cleaning action in
the interdental gaps, because -continuously changing cross-sections come into -
action. Even if such an interdental cleaner jammed in narrow gaps, it would
not tear off, but could instead be easily drawn out by twisting. Finally, a

very gentle treatment can be obtained if the helix cross—section is corres-
pondingly rounded.

In the case of an interdental cleaner, further advantages are obtained if it
is oniy twisted over part of its length. The untwisted area has smaller
cross—sectional dimensions and can therefore be more easily introduced into a
gap between the teeth. Introduction can be further facilitated if the
untwisted area at least zonally has a cross-section which is e.g. flattened by

pressing.

In order to be able to adapt the action of a brush to given framework condi-
tions, the spiral bristles can be combined with bristles having other configur-

ations and can be processed together.
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vacuum ¢l eaner brushes, polishing brushes, etc. In addition, the spaces
formed hetween the helixes can be used for holding nedia to be applied.
This'is e.g. the case with hairbrushes, painter's brushes, cosnetic
brushes, etc. Finally, the different cle&ntng action of the bristle ends
and the flanks of the helixes can be advant ageously conbined in nmany cases.
This e.g. applies with toothbrushes, massagi ng brushes, broons, cylinder
broons, rust renoving brushes, etc. | n @AY i on, spiral bristles or such
bristles conbined into bundl es can be used with particul ar advantage as

I nterdental cleaners, which as a result of _a reciprocating novenent have a
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a gap between the teeth. Introduction can be further facilitated if the
untwi sted area at |east zonally has_a cross-section which is e.g. flattened
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havi ng oth%riqgnfigur- ations and can be processed together.
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3. Method according to claim 1, characterized in that stabilization takes
place by storing the wound, spiral bristle material.

4, Method according to claim 1, characterized in that a monofilament with an

oval or polygonal cross-section is extruded.

5. Method according to claim 4, charaéterized in that a monofilament with a

quadrangular, preferably square cross-section is extruded.

6. Method according to claim 1 or 4, characterized in that a monofilament

with a core and at least one axially parallel rib is extruded.

7. Method according to one of the claims 3 or 6, characterized in that the
at least one rib or at least one edge of the polygonal cross-section has a
different colour to the monofilament core, in that differently coloured plas-~

tics are co-extruded.

8. Method according to claim 6 or 7, characterized in that the core and the
at least one rib or at least one edge of the polygonal cross-section are co-

extruded from different plastics.

9., Method according to claim 1 or 4, chdracterized in that the monofilament

is co-extruded from a core and a surrounding envelope of different plastics.



1.- Metthod for the manufacture of spiral bristles fronrpl u-
sion of nonofilaments, characterized in that a nonofil amnﬂmimnmmm
circul ar cross-section is extruded and on drawi ng off is prestretéhedl, *
accom panied by a reduction in its cross-section, then further stretched
and then twi sted over at least part of its Iength to a spiral bristle
material and, following twisting, is stabilized by heat shrinkage. 2.
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an oval or I 0SS- se t| op i.s _ex 5. Method according to
cl ai m 4, 'g %?’e ant‘fiﬁ MEPF I8 ;‘ﬁg‘ﬂfagﬁn‘t h a quadrangul ar,
preferabl y square cross sect on i s extruded. . Method according to

claim1 or, glfu[daﬁéc%r Bfr?g .gtlc?a E@a&%ﬁk%eﬁgggtm‘%ﬁﬁ aE&Eefmqeﬁtst%ﬁtg-St

one axrally par according to one of

cl ai ns 3 ofhimg, chher amoérumtr r#rtehmestth‘eﬂé#e# dysheasnshrinkagg. at |.east one
edge of the polygonal cross-section has a different colour to the

nonofil ament core, in that dlfferently col oured plas- tics are co-extruded.

8. Method itclebidiyaeerraing FPeclgnu7l0 ohdklacthatasbeF izAd (1RaFhithatedidzaiant e
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co- extruded fromdifferent plastics. 9. Method according to claim1 or

4, char act EPTRPEA Y % t hat the nonofilament is co-extruded froma core and a
surroundi ng envel ope of different *plastics.

13. Method according to claim 1 or 10, characterized in that the monofilament

or monofilaments are made from an elastic plastic.

14, Method according to claim 1 or 10, characterized in that the monofilament

is twisted with at least two turns per cm.

15. Method according to claim 14, characterized in that the monofilament is

twisted with three to five turns per cm.



-7 16. Method for the manufacture of spiral bristles by extruding

monofi | aments, characterized in that at |east two nonofilanents are
prestretched on drawi ng of f, acconpani ed by a reduction of their
cross-section, followed by further stretechBng and tw sting together to give
a spiral bristle material and are stabilized, after tw sting, by heat

shri nkage. 11. Method according to claim 10, characterized in that, after
further stret- ching, the nonofilaments ABSERAGTast abi |l i zed by heat
shri nkage. 12. Method according to claim 10 or 11, characterized in that

stabilizatjon. take | ace by storing the wound bristle material at an
opti onal | yJﬂé‘T &Og?ﬁmﬁéﬁgé?%{ﬁ?é methpd £qi, the PManuERRTYr A PL 8PiNadi Piistles by,

char act er i @ectuiding heiofiihenemsof iThaskic €©F pobvide h ARAGS vAELR WELEE dpifsm an
" characterized in

Chat t he' noRsrLPssehibe SRbREsBRTT dariBhd Rat dor b Pmhdapers evencadpas

Met hod accbridithes itk |ani hdehticalhapostesermadbla quakityl, he monofiflahene Raving a

tWi_St ed w ﬁ&h-tctﬂf&ﬁ.ax:ocrfoisg-esetc\:'{&? 108t Hed and is prestretched after drawing off,
accompanied by a reduction in its cross-section, followed by further stretch-
ing, twisting to a spiral bristle material over at least part of its length
and then stabilization by shrinkage. It is possible to extrude a monofilament
with an oval or polygonal cross-section or having a core and at least one
axially parallel rib. According to a further method, at least two monofilam-
ents are prestretched on drawing off, accompanied by a reduction of their
cross-section.' followed by further stretching, twisting together to give a
spiral bristle material and stabilization by heat shrinkage.



