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Tool for mechanical surface treatment

The invention relates to a tool implemented in particular as a grinding ring or
grinding disk for the mechanical surface treatment by friction of an object, for example
for brushing, polishing, shining, cleaning, wetting or drying, comprising a cut and
processed fleece of fibers. |

The mechanical surface treatment is applied in particular for working numerous

products comprising metal, wood, stone, glass, leather, synthetic material and the like,
such as for example kitchen utensils, flatware/instruments, armatures, notches,
grooves/frames of doors/windows, profile rods, industrial parts, jewelry and musical

instruments as well as further for the maintenance and care of floors, walls, glass panes,

tiles and the like.

In polishing the surface treatment takes place for example in several steps with

the graduated use of different tools or tool configurations which generate an increasingly
finer surface through selected graduation. These tools comprise for example polishing

rings or disks which are composed of several layers of woven textiles and in general are

disposed on a common axis of rotation respectively on a clamping ring. For polishing

rings the textile cut into strips is folded, placed annularly about a core comprising

cardboard rings or respectively flanges or a metal clamping ring and fastened thereon or
therewith. For polishing disks layers of textiles cut to size are placed one above the

other and therein rotated for example by an angle of 30°, sewn and held together by
cardboard flanges affixed thereon. The textile used for this purpose is in general, but for
polishing in particular, a cotton textile. But for the first polishing procedures a textile

comprising more rigid fibers, for example sisal, can also be used. Specific polishing rings

or respectively disks, can also be fabricated from a mixture of cotton and sisal textile.

The polishing rings, respectively disks, can potentially be impregnated with a resin

serving as a bonding means in order to increase their strength.

It has been necessary for many years to bias the textiles comprising cotton or

other nonmixed or mixed fiber mqterials before cutting them to size and processing them
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processed fl eece of fibers. The nechani cal surface treatnent is
applied in particular for working nunmerous products conprising netal, wood,

stone;—gtass,teather, —synthetiT material and the 11 Ke, such as for exanplé
kitchen utensils, flatware/instrunments, armatures, notches, grooves/franes
of * doors/wi ndows, profile rods, industrial parts, jewelry and nusical’
~.nstruments as well as further for the mai ntenance and care of floors,
wal I s, glass panes, tiles and the Ilike. In polishing the surface
treatment takes place for exanple in several steps with the graduated use
of di f f énterfoldedotingsor By ¢his is undersfoodht the roblighé qilacgment af svaxp and cwefh shneadsy

bol s it e oddl G SRR ol RS bRRe S ARproehEe T ©
textil egpaid reVeSRigeimathiné s Péquired SWhiRR sBws e6EMkr afhieSedabs I Oft fhei teRtile

respectively on a clanping ring. For polishing rings the textile cut into
strips iferning detbep| Subsequently)| the| tpxtilp dube ds belically ewp open rintocwebsoddasedy i ngs

or respectively flanges on a al clanping. rin S astened. t here or
Cher o &4 mpfied gb) B8R SHied, Thb Hrepl” Bkl B (anpfl, 8055 §50E rEiohed’ BF e
one abo¥gldéd ingkh eTheaprbblene 'ofi fayimy of B folklederAgiPisanHda t6he! Gusiferatdder '] |
sewn and hel d toget her by :

by means of the biasing (cf. Journal L’Usine Nouvell, March 1961, "Techniques

modernes de Bufflage et de Pollisage").

Due to the folding into pleats of the textile strips the polishing ring is

automatically ventilated during the rotation; it receives the requisite pliability in order to

enwrap better the part to be polished and forms honeycombs at the periphery which

hold the polishing paste. Polishing pastes are always required when polishing surfaces
due to their grinding and lubricating capability.

Conventional polishing tools, however, have economic as well as also technical
disadvantages. These are in particular the following:

- impeded procurement of goods on the world markets due to bureaucratic:
regulation of import quotas by the European Union with respect to cotton
textiles,

- strong fluctuations of the quotations on the stock market of world market prices
of the raw material cotton, | '

- lacking production . capacities in Europe due to high wages,

- difficult manufacture 6f mixed textiles due to the yarn production process,

- technical necessity of biasing as an additional work step which cannot be
automated with disturbing side effects of hard and broad bias seams which impair
the production process as well as also the quality of the surface treatment,

- considerable textile waste which cannot be worked up,

- non-uniform wear of the grinding rings respectivély disks due to fraying of the
textile,

- frequent tool change due to limited service life of the grinding rings respectively
disks.
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cardboard flanges affixed thereon. The textile used for this purpose is in
general but for polishi ng in particular, a cotton textile. But for the

TSt por TSNy Procedures a textiTe conprising nore rigrd TTbers, for
exanpl e sisal, can also be used. Specific polishing rings or respectively
di sks, can al so' be fabricated froma mxture of cotton and sisal textile.
-.The polishing rings, respectively disks, can potentially be inpregnated
wWith a resin serving as a bonding nmeans in order to increase their

st rengt h. It has been necessary for nmany years to bias the textiles
conpri si ng cd’tolishingrtodslwmpmishlgi feate care maredyl usédh e FRnh1426i7211 sleberibes eincthist i ng

themto S'a.rc? ?or e feesaS b&?sh%n%e or grinding material comprising fleece which comprises
synthetic permanently undulated filaments. In the process an adhesive substance with or
without grinding particles is applied onto the filaments while tension is applied to them.

When the tension is relaxed the fibers become interlaced and are subsequently

thermofixed. The fleece obtained in this way is cut into an annular polishing tool and

processed. FR 2 310 838 also discloses polishing rings which comprise several layers of
fleece. The fibers arranged nonsystematically of this fleece are connected at their points
of intersection by means of a resin.

In spite of some improvements relative to textile rings and disks, such fleece
polishing rings respectively disks nevertheless still have the following disadvantages:

- high waste component which cannot be utilized due to the bonding means,

- low fleece density due to the limited penetration capability of the bonding means
(filter effect),

- insufficient mechanical - strength resulting therefrom with correspondingly lower
service life, |

- limited possibilities of application because the distribution of the bonding means
is not uniform and thereby differing erratic results are obtained,

- insufficient heat stability leading to undesirable smearing effect,

- restricted production capability of fiber mixtures due to differing adhesion and
bonding capability of the bonding means on the different types of fiber materials,
and

- undesirable stiffening of the fibers through the bonding means.

EP-A-0 178 577 discloses a felt body, in particular felt ring, provided with
grinding or polishing paste for polishing and grinding work, which for the firm
integration of the grinding respectively polishing grains into the felt comprises at least.
35% wool or similar bair elements and in which in hollow spaces of the random-fiber
felt are enclosed grinding respectively polishing grains of a grain size less than 1000 pm.
The felt body is to be treated with a stiffening means with the fraction of stiffening
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into folded rings. By this is understood the oblique placenent of warp and
weft threads to a cutting edge which extends obliquely to the original

setvedge—For—tHhis procedure a Specrar Teversing nachine 1s required which™
sews together the edges of the textile formng a tube. Subsequently the
textile.tube is helically cut open into webs (biased) and rolled up to form
..bal es. The threads forman angle of 45 err] at the periphery of the fol ded
rings. The problemof fraying of the folded rings is intended to be

count eract ed by neans of the biasing (cf. Journal L'Usine Nouvell, March
1961, iédiﬁmesquemmﬁiebonbsbdngmﬂéasagﬁ%et Adestiffehing sadgitives serve for eRampleo t he

f ol di to pl s f le st th | i
2t ot MET<pTEpR heaRESE  MHCATR VD L saiept of AP A% Tl seeie.

pliabilj sgefs{bnef d?ﬁe SREFREN RO Fhit %dir Q@m@?édt héx‘ébP%ﬂ&k |6 hRshi@bi oY Afiny
honeyco at the periphery which hold the polishing paste. Polishing

past es applications;s requi red when polishing surfaces due to their grinding

and 1 U011 o2t AR b s s, RIS BRAR' o RS ¥\ A 5L
which while avoiding the previously cited disadvantages has reliable applicability, in
particular also for objects with uneven surfaces, while being simple to manufacture and
having a long service life.

This task is solved in a tool of the above cited type according to the invention
essentially thereby that the fleece is produced by means of an exclusively mechanical
process as a flexible random-fiber fleece permitting the immersion and at least partial
envelopment of the object under the treatment pressure, with a mechanical strength of
150 - 500 N/50 mm, preferably at least 300 N/50 mm, and a mean elongation at rupture
of 50 - 150%, preferably 80 - 100%, according to DIN 53 857/2.

Thus, the manufacturing is free of bonding means, i.e. without application of such
means as would lead to a stiffening of the fibers impairing the flexibility of the fleece.

Hereby a significant technical and economic advance in the field of surface
treatment by friction is achieved. Tools according to the invention entail the following
advantages:

- independence from unstable raw material prices since the fleece according to the
invention can also be produced of artificial or synthetic fibers,

- reusable waste since neither a textile structure nor bonding means are present,

- expanded options for fiber mixing since yarn production is omitted,

- omission of the working step of biasing,

- accordingly better processibility and application capability due to the omission of
bias seams,

- production processes which are simple to automate,

- no fraying and thus uniform radial wear, '

- consequently greater service and thus tool change times,

- increased quiet running due to better true runming,
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di sadvant ages. These are in particular the follow ng: - | npeded
procur ement of goods on the world nmarkets due to bureaucratic

regutat oo T por T quotas by the European union W th respect to cotton
textiles, - strong fluctuations of the quotations on the stock market
of worl d market’ prices of the raw material cotton, - | acki ng
».production capacities in Europe due to high wages, - difficult

manuf acture of mxed textiles due to the yam production process, -
techni cal necessity of biasing as an additional work step which cannot be
aut omat ed wi téss diindtmomi rapdily d'élnevalﬂe;tabmdedhpmﬁchsncanﬂrthammnig'eateea;laanlinﬂssh

I mpair t|on process a a o the quality of the
surface trea@ﬁé sH’é’i 1’&%‘&4“8 V%@téa cannof[ be wor ked
up, - nO'a-uErtbftﬁérﬂéﬁlﬁﬁtyoéfﬁl@%oﬂ&in?dingﬂ:sfﬁé&ind%aéﬁﬁéVﬂtm difted due to
fraying of the textrl requent tool change due to linmted

servi ce | i f e raidonhditgr ifledcer good rimmersiemdehavier yor uneven dibigets which upon
immersion are enveloped by the fleece. The flexibility is preferably such that an

immersion depth of up to at least 50 mm can be achieved.

Depending on the requirements and consumption, the grinding respectively
polishing paste can be added separately during the surface treatment; the necessity of
keeping the grinding respectively polishing grains in the fiber fleece becomes
superfluous.

Flexibility and immersion behavior of the tool can be further optimized thereby
that the random-fiber fleece has a dropping capability , i.e. a drop coefficient D
according to DIN 54 306 between approximately 70 and 90%.

In an advantageous embodiment of the invention the mechanical fleece formation
process is carried out either through the needling process known per se or by means of a
liquid and/or gas jet whereby a surprisingly durable random-fiber fleece, especially
suitable for the application purpose according to the invention, is generated, which
especially well meets the requirements made of a tool for the mechanical surface
treatment by friction while having a long service life.

As the liquid can therein be used preferably water and/or as the gas, preferably
air. As is the case with the needle technique, both methods lead to a bonding means-
free fiber composite wherein the use of water as the liquid entails the advantage that the
water completely evaporates during drylng

The fibers forming the fleece can be of a natural, artificial or synthetic type and
can be present in the fleece mixed or not mixed. As natural fibers of plant origin, for
example cotton, linen, hemp or sisal lend themselves as possible choices, as natural
fibers of animal origin, wool. mohair and silk, as artificial fibers viscose, mineral,
ceramic, carbon and metal fibers, and as synthetic fibers those comprising polyester,
polyamide, polypropylene, polyimide, acrylic and aramide. Of advantage is the use of
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2 REPLACEMENT SHEET
Pol | Shl ng tools corrprl Si ng fleece are rarely used. FR 1 426 721 descri bes

Fr—thrs—regard,—for—exanpte,—a porTsntmg—or gri narng nateriar _conprising
fl eece which conprises

S
[

fibers which are filled with mineral substances. The wear of the material can thereby be
improved. Through the abrasive action of such fibers, the polishing effect of the fleece
is influenced positively. |

If according to a further charactenstlc of the invention the fleece comprises a
fraction of bond fibers which have been connected at their crossing points under the
influence of heat, a further mechanical strengthening of the fiber structure can be
achieved without needing to use a liquid curable bonding means which would lead to an
undesirable stiffening of the fibers. Through such thermofixation the flexibility of the
individual fibers is not impaired. The bond fibers have a lower melting point than the
remaining fibers.

When using a fraction of shrink fibers which contract under the influence of heat
and remain in this state even after cooling, additional densification of the fiber structure
and a concomifant increase of the mechanical strength can be attained.

Used are preferably cross-cut fibers whose length is between approximately 10
and 100 mm and whose titers are between approximately 0.02 and 150 dtex.

Furthermore, within the scope of the inventive concept, it is of advantage if
density and thickness of the fleece in the fleece forming process by liquid jet stream, are
determined by the pressure, regulatable between approximately 5 and 230 bars, of the
liquid used.

The nozzles generating the liquid jet used for the fleece production have therein
preferably a diameter between approximately 80 and 140 x 10°m

The fleece furthermore has preferably a mass per area {GSM} between
approximately 50 and 500 g/m? and a thickness between approximately 0.3 and
5 mm.

The fleece can be implemented for example as folded ring, flat disk, pad, roll,
cylinder, tape or brush in order to meet specific application requirements.

As a folded ring the fleece can have the form of a ring which comprises at least
one strip cut to size from at least one fleece layer, which is folded, placed radially about
ztmﬂklcoﬁ:andsmmmtd there.

It is also possible that the fleece in the form of a ring comprises at least one strip
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synthetic permanently undul ated filanents. In the process an adhesive
substance with or without grinding particles is applied onto the filanents

Wt etensTon 75 appl red to them Vhen the tension s relaxed the f1bers
beconme interlaced and are subsequently thernofixed. The fl eece obtained in
this way is cut'into an annul ar polishing tool and processed. FR 2 310 838
..al so di scloses polishing rings which conprise several |ayers of fleece. The
fi bers arranged nonsystematically of this fleece are connected at their

poi nts of intersection by means of a resin. I'n spite of sone

i mpr ovexwhtas size Ifeom \ab least vos tlayes ofiflegee, awhbiichiiis kaldeds érc thef formcef wavéss placed

rings re ctively dis neverthel ess still have the follow ng

di sadvaﬁf’&&eg SOFA core ﬁ‘i"@ﬁ"%‘é‘{éﬂ Trponent whi ch cannot be utilized due to

the bondi ng NRser altemau\}eo‘fésﬁde@elﬁ@reﬁ?@ﬁttﬂie%é (i'nElihefdrhinf s%ﬂge&ﬁﬁ ridel ON
capability of the bondi ng neans (filter effect), - |nsuff|C| ent

mechani atlleast opagtrip cutstol sike fromh et Eastoome \laypn oﬁﬂeq;@s pvginch isgfoldeidogwst/or
52 V! 5 g, g feid RS RORREH bE3ig afP o2t on because (e
differing ernaid farthBfhéres al%bfpdgiibl%' foR @xample that the fleece in the form of a ring
comprises at least two disks cut to size from at least one layer of fleece and placed one
on top of the other and held together by center pieces and/or through quilting.
Where the use of disk-shaped or annular tools is less well suitable, it can be of
advantage that the, for example, folded fleece is secured on a belt-form continuous

carrier drivable like a driving belt by one or several pulleys.

The fleece in the form of individual single or multi-layered strip segments formed
into leaves can therein be secured on a belt-form continuous carrier.

In order to adapt the tool for varying application purposes, it is further suggested
with the invention that the finished and potentially already mounted fleece be provided
subsequenﬂy with corresponding substances for the purpose of reducing the wear or
flammability or for the purpose of improving the paste adhesion, of the abrasive
behavior, of the surface attack, service life, absorption of liquid, capability to repel
liquids, antistatic effect or the like, without significant change of the mechanical bonding
of the fibers in the fleece.

Further goals, characteristics, advantages and application possibilities of the
invention are evident in the folloWing description of embodiment examples in
conjunction with the drawings. Therein. all described and/or graphically represented.
characteristics by themselves or in any combination form the subject matter of the

invention even independently of their summary in the claims or their referral back.

In the Figures show:

Fig. 1 schematically an embodiment example of the manufacturing process
for the fleece according to the invention,
Fig.2ato2d oblique views of different embodiments of polishing rings and disks,
7
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- I nsufficient heat stability | eading to undesirable snearing effect, -
restrlcted productlon capablllty of fiber mxtures due to differing

acdhestom—and bomrdimgcapatt Tty of the " pvonding means on theé
different types of fiber materials, : and - undesirabl e stiffening
of* the fibers through the bondi ng neans. EP-A-0 178 577 di scl oses

..a felt body, in particular felt ring, provided with grinding or polishing
paste for polishing and grinding work, which for the firmintegration of
the grinding respectively polishing grains into the felt conprises at |east
35% woolFigt 2ei mi | ar  haiabliqueiew of arpblishinghringhwith leaves,ow spaces of the

random fj ber. felt are enclosed grindi respectively polishing grains of a
grain S:EFJZ% ifé‘é‘g $han 1 q‘[‘?ervﬂﬁvfﬂp%%‘?‘?@ftt ‘E‘&dy is to be treated with a
3 tiffenipyg ARG 3B 1N Wiked 606Id B8 dOPolivhink’ ARgs) Wherein one is of a conventional
type (Fig. 3a) and the other of the type according to the invention
(Fig. 3b), and
Fig. 4a and 4b views analogous to Fig. 3a and 3b of other disk-form tools.

According to Figure 1 a production line 10 for a fleece 11 according to the
invention produced free of bonding means through liquid jets, comprises for example the
following essential facilities: opener with mixing chamber 20 for fiber balls for the
production of a loose homogeneous bulk material, weighing dosing device 30, carding

- machine 40, spreading machine 50, jet installation 60 for the mechanical bonding of the
fibers to form a random-fiber fleece 11, drying oven 70 and winder 80. In the case of a
production line operating according to the needling process, instead of the jet
installation 60, a needle machine is used.

The fiber bales are opened in the opener 20. These are preferably cross-cut
fibers of a natural, artificial or synthetic -type with a length between approximately 10
and 100 mm and a titer between approximately 0.02 and 150 dtex. The opener 20 with
its adjoining mixing chamber can process fibers of the same or of a different type. In the
mixing chamber identical fibers can be produced - in homogenized form respectively
mixtures of different fiber types can be produced. Accordingly, one or several identical
bales or several nonidentical bales are used.

The weighing dosing device 30 supplies the carding machine 40 which converts

| the loose fibers into a card web in which the fibers have been aligned in the same
direction. The GSM of the card web is given and regulated by the quantity of the fibers
supplied by the weighing dosing device 30. This can vary for example between
approximatély 5 and 10 g/m?. The card web is subsequently arranged in layers on a
conveyor belt by means of the spreading machine 50, which. [layers] together form a fiber
fleece 51. The GSM of the fiber fleece 51 is between approximately 50 and 500 g/nf.
The fiber fleece 51 subsequently passes through the jet installation 60, or alternatively

8
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REPLACEMENT SHEET additives to the felt body being at |east 40%
As stiffening additives serve for exanple water-soluble thernoplastic

atdet-tves—wHth—adry content—of~20"T0 0 € di spersions.
The stiffness of the felt body achieved hereby makes it unsuitable for many
apptij cations. - It is the.task of the present invention to create a

..t-ool of the above described type which while avoiding the previously cited
di sadvant ages has reliable applicability, in

the needle machine, for the production of a random-fiber fleece 11 free of bonding
means. The liquid jet process is more cost-effective up to approximately a GSM of 150
g/m?; above that the needle process is more cost-effective. The fleece production

process by means of liquid jet is known per se for example from FR 1 460 513. The jet
installation 60 comprises two rows of injection nozzles 61 which act with high pressure
upon the front side respectively the back side of the fiber fleece 51 for generating the
random-fiber fleece. Depending on the desired bonding strength, a single row of nozzles
suffices. The openings of the injection nozzle 61 can have a diameter of approximately
80 to 140 x 10° m and are fed with water whose pressure is between approximately 5
and 230 bars. They are disposed perpendicularly to the fiber fleece 51 placed on a metal
sieve 62. In order to drain excess water. from the fiber fleece 51, below the metal sieve
62 in each instance opposing the injection nozzles 61, suction mechanisms 63 are
disposed. The water jets pénetrate the fiber fleece 51 and interlace the fibers with one
another to form a formed solid areal body. In this process the flat structure of for
example a thickness of 2 cm, is densified to form a 1 mm thick fleece 11. The thickness
can be reduced in the random-fiber fleece forming process in a ratio of approximately
10:1 to 50:1. The possible thicknesses of a fleece 11 usable within the scope of the
present invention are for example between approximately 0.3 and 5 mm. The strong
reduction of the thickness leads to a marked increase of the density of the fleece 11,
which subsequently is for example between approximately 0.1 and 0.5 g/cm®. Apart from
the initial GSM of the fiber material, the density is significantly determined by the jet
pressure. The fleece 11 passes subsequently through the dryer 70 in which the remaining
moisture is removed. The dryer 70 can for example be a hot-air fan, drum, high
frequency or microwave dryer. After being dried, the fleece 11 is rolled up with the
winder 80.

In the following by example process parameters are specified in detail for the
production of a fleece 11 for tools comprising 100% viscose with a GSM of 200 g/m’* and
1.7 dtex fibers:

- carding:
production of three fiber card webs at 140 + 120 + 90 g/m* and
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particular also for objects wth uneven surfaces, while being sinple to
manuf acture and having a long service life. This task is solved in a
: RN : senttarTy Thereby
that the fleece is produced by neans of an exclusively nmechani cal process
as a flexible randomfiber fleece permtting the i mersion and at | east
..partial envel opnent of the object under the treatnent pressure, with a
mechani cal strength of 150 - 500 NV50 mm preferably at |east 300 NN50 nm
and a nean el ongation at rupture of 50 - 150% preferably 80 - 100%
accordi Rg t o jébl béndihgB357/ 2. Thus, the manufacturing is free of

bondi ng neans, i.e, w.£hout application of such neans as would lead to a
stiffening of thefFﬁtb%ﬁ5§ Rfﬁﬁg*%r ioﬁésth#égﬂexi bility of the fleece.

Hereby a significaplonieGhd sraksufddr940HaMe ¢ advance in the field of surface

treatnment by friction is achieved. Tools according to the invention entail
t he fol | owi nghedfleace aljeproduced in ithisl svyay e very goashmechanidal epropestiesatandj die

Dr1 oo b U5 e IS SRR e Qpbli concn e VS BBl i el
nei t her Thetfeccl | A &n’ BE Prdc@ssed 1iIROR ConeenfBAdlS textife, PT esent '

The tools forming the subject matter of this invention are produced using the
novel fleece material. The production process is simplified inter alia thereby that the
biasing is omitted. Tools of high quality are formed since the random-fiber fleece
produced and used accordihg to the invention has good capabilities for taking up
grinding paste and durable gnndmg paste adhesion capability. The surface quality
achieved with them is improved because hard bias seams are absent. The service life is
increased due to uniform low wear.

Figures 2a to g show different tools in folded ring form (Fig. 2a to c), in flat disk
form (Fig. 2d), in leaf disk form (fig. 2¢), and in web form (Fig. 2f and 2g). A ring 101
(fig. 2a) comprises for example a folded fleece strip 102 which is placed flat in several
layers about a core and secured with two affixed cardboard flanges 103. This type of
workup is distinguished by high adaptation ability to various contours of the item to be
worked, effective self-ventilation - when rotated, good surface attack and optimum
envelopment. The folded ring 110 shown in Figure 2b is fabricated of several
superjacent fleece strips 111 folded in the form of waves, which strips are placed about a
core and secured between two affixed cardboard rings 112. This type of workup has
good dimensional stability and high strength. The folded ring 120 depicted in Figure 2c
comprises a fleece strip 121 which is wound in several layers and gathered by
constriction as well as fixed with a clamping ring with metal hook 123. This type of
workup has good self-ventilation, high dimensional stability and effective surface attack.
The flat disk 130 depicted in Figure 2d comprises two individual disks 131 cut to size,
which are placed one on top of the other and connected by means of concentric quilting
seams 132. The center is reinforced by cardboard flange 133 sewn or affixed thereon.

The tool 140 depicted in Figure 2e comprises individual fleece leaves 141 which

10
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- expanded options for fiber m xing since yamproduction is omtted, -

om ssion of the working step of biasing, - accordingly better

processi bty and application capability due to the omssion of =~ 77

bi as seans, - producti on processes which are sinple to automate, -

Ao firaying and thus uniformradial wear, - consequently greater service
-.and thus tool change tines, - . increased quiet running due to better

true running, : 4

are fastened on one side. on a round, cylindrical, conical or plate-form core 142
preferably by gluing but also by quilting or riveting individually or in packets 143 which

- can also be folded in the form of a U 144 and be disposed with or without an interval
145 between them.

The tools 150 and 160 depicted in Figures 2f and 2g comprise a belt-form
continuous support 151 or 161 respectively, on which a fleece strip 152 folded into
several layers (Figure 2f) or individual fleece leaves 162 or fleece leaf packets 163 which
can also be folded in the form of a U 164, are fastened by quilting 165 and/or glueing
and/or riveting (Fig. 2g). - |

Figures 3a and 3b show two polishing rings after they have been used. Both rings
have the configuration of Figure 2c wherein the first (Figure 3a) has been fabricated
conventionally from a cotton textile and the second (Figure 3b) from a cotton fleece
according to the invention. Noticeable is the uniform radial wear of the second ring in
comparison with the first. In a random-fiber fleece produced by means of needling or
liquid jet the radial wear is uniform. in contrast to a woven material. Due to this
property the second ring can be used for a longer time than the first whose irregular
frayed contour impaires the polishing quality. _

These different characteristics are also evident in the representations of Figures
4a and 4b which show two used layers of a multi-layer flat disk according to Figure 2d.
The first layer (Figure 4a) was produced in conventional manner from cotton textiles
and the second layer (Figure 4b) according to the invention from a cotton fleece. It is
evident that the first layer (Figure 4a) sho§vs marked evidence of wear in the form of
strong fraying which leads to a complete change of geometry while the second layer
(Figure 4b) shows only light regular fraying.

The invention is not limited to the embodiments described and shown as
examples, but can be variously modified within the scope of expert knowledge without

deviating from the inventive concept.
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| ess and nore readily renovabl e abraded particles and thereby greater
cl eanl i ness and reduced danger of snoldering fire at the work place,

ard due 1o the fIexibitity of the pondrng neans-free and Iherefore

not rigidified random fi ber fleece good i nrersion behavior for une

ébj ect s. whi ch upon i mrersion are envel oped by the fleece lmmml"m"""””“l
~flexibility is preferably such that an | mrer sion depth o

| east 50 nm can be achi eved. Dependi ng on the requirenents and
consunption, the grinding respectively pollshlng paste can be added

separately during the surface trdatent€Claimse necessity of keeping the

grinding respectively polishing grains in the fiber fleece becones
super fl uous.

1. Tool for the mechanical surface treatment of an object by friction, for example
for brushing, polishing, shining, cleaning, wetting or drying, which comprises a
cut-to-size and processed fleece of fibers, characterized in that the fleece (11) is
produced by means of an exclusively mechanical process as a flexible random-
fiber fleece permitting at the treatment pressure immersion and, at least in parts,
envelopment of the object, with a mechanical strength of 150 - 500 N/50 mm,
preferably at least 300 N/50 mm, and a mean elongation at rupture of 50 - 150%,
preferably 80 - 100%, according to DIN 53 857/2.

2. Tool as stated in claim 1, characterized in that the random-fiber fleece has a
drop capability, i.e. a drop coefficient D according to DIN 54 306 between
approximately 70 and 90%.

3. Tool as stated in claim 1 or 2, characterized im that the mechanical fleece
bonding process is carried out by means of needling or a liquid and/or gas jet, for

example water and/or air jet.

4. Tool as stated in one of the preceding claims, characterized in that the fleece
(11) comprises natural, artificial or synthetic fibers and/or such fibers which are
filled with mineral substances which are present in the fleece (11) mixed or non-

mixed.
5. Tool as stated in one of the preceding claims, characterized in that the fleece

(11) comprises a fraction of bond fibers which under the influence of heat are

connected at their cross-over points.

12
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Fl exibility and inmrersi on behavior of the tool can be further optim zed

thereby that the randomfi ber fleece has a dropping capability , | .e. a
grop—ecoefftetrent—Daccordinmgto DrN5230 FOXi rm ely
90% I n an advant ageous enbodi ment of the invention hani ca

fl eece formation process is carried out either through the ne

..known per se

or by means of a liquid and/or gas jet whereby aH!m ml

durabl e randomfiber fleece, especially suitable for the application
pur pose according to the invention, is generated, which especially well
nmeets the requirenments made of a tool for the nmechani cal surface treatnent

by friction
t herei n®be u
t he case Wlt

ool 35 aind, e 2R Srmepiie <lafine charmetafiznd aghat e, necis

' \C}};&n %FHHHHETH&?&W &%ﬁcﬂﬁﬁ&%tﬂl nS-
free fiber corr%%sme erein the uscla of water as th rlqgflghental

advant age t hand tremaim fim thec shrphkene statec afigrocenling. duri ng dryi ng. The

fibers form

ng the fleece can be of a natural, artificial or synthetic type

and can be present in the fleece m xed or not mxed. As natural fibers of

pl ant ori gin
possi bl e cho

10.

11.

12.

.’TE:JSE fas gga%agluﬁ ofif"f fie précB&iflg (18R, Chafdctetized m thiCHRCHBES 25
formmg the fleece (11) are cross-cut fibers whose length is between approximately

10 and 100 mm and whose titer between 0.02 and 150 dtex.

Tool as stated in one of the preceding claims, characterized in that density and
thickness of the fleece (11) are determined by a presSure regulatable between
approximately 5 and 230 bars of a liquid applied in the fleece forming process
using a liquid jet.

Tool as stated in one of the preceding claims, characterized in that for the
production of the fleece (11) by means of liquid jets, nozzles are used having a
diameter between approximately 80 and 140 x 10°m

Tool as stated in one of the preceding claims, characterized in that the fleece
(11) has a GSM between approximately 50 and 500 g/m® or the density of the
fleece (11) is between approximately 0.1 and 0.5 g/cm®.

Tool as stated in one of the preceding claims, characterized in that the thickness
of the fleece (11) is between approximately 0.3 and 5.0 mm.

Tool as stated in one of the preceding claims, characterized in that the fleece

(11) is implemented in single or multiple layers as folded ring, flat disk, pad, roll,
cylinder, tape or brush

13
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fibers of animal origin, wool. nohair and silk, as artificial fibers
vi scose, mneral, ceramc, carbon and netal fibers, and as synthetic fibers

ttroseconprisimg pol yester, polyam de, polypropylene, polyimde_—acrylic

and aram de. O adyantage' is the use of

-<t5-r;'<;'trrat . fggﬁrtsh\é\ﬁpggc g(rae filled with nmineral substances. ”!Iﬂllrwlr"t"f"llsl” I!II

13.  Tool as stated in claim 12, characterized in that the fleece (11) has the form of
a ring (101) comprising at least one strip (102) cut to size from at least one layer
of fleece, which is folded, placed radially about a solid core and secured there
(Figure 2a) respectively that the fleece (11) in the form of a ring (110) comprises
at least one strip (111) cut to size from at least one layer of fleece, which is
folded in the form of waves placed ébout a solid core and secured there (Figure
2b) or, respectively, that the fleece (11) in the fonh of a ring (120) comprises at
least one strip (121) cut to size from at least one layer of fleece, which if folded
and/or gathered and held together by a clamping ring (Figure 2c) or respectively
that the fleece (11) in the form of a ring (130) comprises at least two disks cut to

| size from at least one fleece layer and placed one on top of the other held
together by center pieces (133) and/or quilted seams (132) (Figure 2d) or

" respectively that the fleece (11) in the form of individual strip segments of single
or multiple layers formed into leaves (141) is fastened on a round, cylindrical,
conical or plate-form core (142) (Figure 2e) or respectively that the, for example,
folded fleece (11) is fastened on a belt-form continuous support (151, 161) which,
similar to a driving belt, can be driven by pulleys (Figure 2f and 2g) or
respectively that the fleece (11) in the form of a strip (152) folded in several
layers or individual single or multi-layered strip segments formed into leaves
(162), is fastened on a belt-form continuous support (161) (Figure 2f and 2g).

14. Tool as stated in one of the preceding claims, characterized im that the finished
and potentially already mounted fleece (11) is subsequently provided [with means]
for the purpose of reducing the wear or the flammability or for the purpose" of
improving the paste adhesion, the abrasive bahvior, the surface attack, service life,
liquid absorption, liquid repelling capability, antistatic effect or the like without
significant change of the mechanical bonding of the fibers in the fleece (11).
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i nproved. Through the abrasive action of such fibers, the polishing effect
of the fleece is |nfluenced p05|t|vely If according to a further

ehatr-aetertste—of—teTTventTom the T TEeCe Conprt Ses a frraction of pbond
fibers which have been connected at their crossing points under the

i nfLu€nce of heat, a further nechanical strengthening of the fiber

st Fueture can be achleved W t hout needing to use a liquid curabl e bondi ng
means whi ch- woul d | ead to an undesirable stiffening of the fibers. Through
such thernofixation the flexibility of the individual fibers is not

i npai red. The bond fibers have a | ower nelting point than the renaining
fibers. When using a fraction of shrink fibers which contract under
the influence of heat and remain in this state even after cooling,
additional densification of the fiber structure and a concomitant increase
of the mechanical strength can be attained. Used are preferably
cross-cut fibers whose length is bejgmakapgxi mtely 10 and 100 nm and
whose titers are between approximately 0.02 and 150 dtex.

Furthernore, within the scope of the inventive concept, it is of advantage
if density and thickness of the fleece in the fleece form ng process by
liquid jet streamI,are Sigrid Sommerfeldt , declare and say:

that the attached document represents a corrected page
14, correcting a mistake on page 14 of the original translation of

International Application No. PCT/EP95/01978.

Signed this léﬁﬁ/day of _éQ%KF\Q,f , 1997.
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determ ned by the pressure, regul atabl e between approximately 5 and 230

bars, of the liquid used.

The nozzl es generating the liquid jet used

for—thefiteece productrion nave tnerel M prereranly a drameter
approximately 80 and 140 x 10[err]

between
The fl eece furtherrmre has

preferably a ma'ss per area { Xi matre
-and @ t hi ckness bet ween apprﬂ“lﬁﬂl rHll‘ﬂ:lllFS nm|j THIS kaElThleA$ B&éue
be inplemented for exanple as Tol'ded r'ng} f1at disk, paBEPLACED cyl i

tape or brush in order to neet specific applicationregurrenments.
a fol ded3ri nJoohas statedc in claim HRy charactexized ahthatrthegﬂ@dcec(ﬂl):hamthesﬁnnﬁbf

I t t fro | east. o fl eece,l ayer
ol ded. ol acadinton dpiiprSine’ & efi one-arn Ui el tira'least one’tager ¢
al so possi bl of ffigade, tmcﬁ I1£ﬁﬁ&d 'pldceg ra@ially Ubodt Gl é&ﬁd%@%&%ﬁc&éd'tﬁ&%t one

strip

(Figure 2a) respectively that the fleece (11) in the form of a ring (110) comprises

at least one strip (111) cut to size from at least one layer of fleece, which is

folded in the form of waves placed about a solid core and secured there (Figure

2b) or, respectively, that the fleece (11) in the form of a ring (120) comprises at
least one strip (121) cut to size from at least one layer of fleece, which if folded

and/or gathered and held together by a clamping ring (Figure 2c) or respectively
that the fleece (11) in the form of a ring (130) comprises at least two disks cut to

size from at least one fleece layer and placed one on top of the other held
together by center pieces (133) and/or quilted seams (132) (Figure 2d) or

respectively that the fleece (11) in the form of individual strip segments of single

or multiple layers formed into leaves (141) is fastened on a round, cylindrical,

conical or plate-form core (142) (Figure 2e) or respectively that the, for example,
folded fleece (11) is fastened on a belt-form continuous support (151, 161) which,

similar to a driving belt, can be driven by pulleys (Figure 2f and 2g) or

respectively that the fleece (11) in the form of a strip (152) folded in several

layers or individual single or multi-layéred strip segments formed into leaves

(162), is fastened on a belt-form continuous support (161) (Figure 2f and 2g).

14.  Tool as stated in one of the preceding claims, characterized im that the finished
and potentially already mounted fleece (11) is subsequently provided [with means]

for the purpose of reducing the wear or the flammability or for the purpose of

improving the paste adhesion, the abrasive bahvior, the surface attack, service life,

liquid absorption, liquid repelling” capability, antistatic effect or the like without
significant change of the mechanical bonding of the fibers in the fleece (11).
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t here. Anot her alternative resides therein that the fleece in the
formof a ring conprises at |east one s§P{p qut to’'size fromat |east one
| ayer of fleece, which is folded and/ or gathered and hel d together by a
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i nvention are evident

represented
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in the foll ow ng description of enbodl ment exanpl es
|n conjunction with the drawi ngs. Therein all described

rat ACPORPENRRAL sty O RSt A Bash) o

)Hﬁﬁnﬁ'a'ta} BNy t he

2.2

subj ect PUEVEPSQEU@&SNSIW t he
: C|aIITB LIICII ICI Cllal uaL,r\ ||I LIIU Ilgul L,a alluvv ||3 .|.
schemat i j6al | Réashida SRRQE HRP Al 5 lith @%&:@&v&@miﬁ&tsm udtdid Sis Bedbits
- for the |eQﬁﬁoﬁGm&ﬂdmn§sﬂpﬁ0hﬁg§u&\éﬁﬂ Fig. 2a 'q'g g@‘? I q fe views
. of di ffgremt—enmpotrments of —pot TSy T gs—armd—drsks;
1. Statement
Novelty (N) Claims 1-14 ] YES
Claims : NO
Inventive step (IS) . Claims YES
Claims 1 -14 - NO
Industrial applicability (IA) Claims 1-14 YES
Claims ' NO
2. Citations and explanations
2.1 Preliminary remarks:
N\
According to the preamble of claim 1, the invention
pertains to a tool for mechanically treating the
surface of an object by rubbing, e.g., by brushing,
polishing, burnishing, cleaning, wetting or drying,
the tool consisting of a fibre non-woven which has
been cut to size and processed.
Since a non-woven is “processed” after manufacture
and since every non-woven is basically suitable for
use as a tool, for example for polishing or drving,
and since, in addition, every non-woven consists
W basically of fibres, the technical content of the

preamble of claim 1 does not go beyond the features
of “non-woven cut to size”.

A non-woven cut to size is generally known.

It is also known to a person skilled in the art that
such a non-woven is manufactured as a binder-free
random-fibre non-woven by an exciusively mechanical
process (see the handbook Vliesstoffe, eds. J.
Linenschloss and W. Albrecht, Georg Thieme Verlag,
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Fi.g.. 2e oblique view of a polishing ring wth |eaves, Fig. 2f
andd29 I ﬁbllque view of belt-formtools, Fig. 3a aranEE;§;¥E§$§E§+_+Mﬁ_—_
used polishing rin LS ongl
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. di sk-fof n1took@ontlnuatlonA&@qrdnng to Figure 1 a production line 10 for a
fleece 1 according to the invention produced free-of bonding neans through

liquid jets, conprises for exanple the follow ng essential facilities:

| opener Wi th mxing Shantbeart20 New Yorker 198RI s ihoparhicular page 122,

section 1.2.1 “Mechanische Verfestigung” [Mechanical

consolidation], and page 54, chapter 2. “Bindemittel”
[Binders]). '

This type of random-fibre non-woven is generally
known to be flexible and therefore allows an object
to be inserted into it and at least partly enclosed
by it, e.g., if the object is polished with the non-
woven under a treatment pressure.

W, . The non-woven according to claim 1 is distinguished
from those familiar to a person skilled in the art in
that it was manufactured so as to have a mechanical
strength of up to 500 N/50 mm, but at least

300 N/50 mm, and a mean elongation at rupture of

50 - 150 %, in accordance with DIN 53857/2.

The object which can be inferred from these
distinguishing features is to manufacture a prior art
random-fibre non-woven with defined strength and
elongation at rupture, the mechanical strength being
up to 500 N/50 mm, but at least 300 N/50 mm, and the
mean elongation at rupture being 50 - 150 %, in

o/ accordance with DIN 53857/2.

There is nothing inventive in this object, because it
is quite common to manufacture non-wovens with
defined mechanical strength and elongation at rupture
(see the force vs. elongation curve on page 349 of
the above-mentioned handbook “Vliesstoffe” and its
appendix of DIN Standards suitable for the testing of

non-wovens) .
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I denti cal
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exa
as a

| e, bet ween
rggndom—éyire non-woven and naturally

0. This candggggnégr
possesses the features proper to every non-woven, and
is distinguished from the prior art tool only by the
values Qf strength and elongation at rupture
specified in the claim. The definition of these

features did not call for an inventive step, however,

because it is obvious from the intended use (see the

handbook “Vliesstoffe”, page 350,

testing of use-specific features).

section 2.2._on

If correctly understood (see the observations
concerning clarity in Box VIII), the dependent claims
2 to 14 do not appear to contain any additional
features which, in combination with the features of -
any one of the claims to which claims 2 to 14 are
referred back, could produce a subject matter
involving an inventive step. The reasons are as

follows:

The additional featﬁres, when not likewise already
known from, or at least suggested, by D1, are
suggested by FR-A-2 310 838 (D2) or EP-A-0 451 944
(D3) . -
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ébﬁrokinately 5 and 10 g/n{érr]. The card web is sub uently arranged in

| ayers on a conveyor belt by neans of the spreading ionab appiiFatiopNe. c h

[{ayers] t SYEERNATIONAL PRELIMINARY EXAMINATIONRERGRY of lrido wfpi gl ofibegce 51 is
~appH-ox-Fat-el-y—50—ah

bet ween Ad—500 g'I w{'L '3!’!’] —Jhe fibeoriflgece 51 cnhcnnlnnnf | \
passes fhrough the jet installation 60, or alternatively the

needl e [YHEHfeFtain olsesyations an the iptexmatiopahsppliptiop r andom fi ber fl eece 11 free of
bondi ng{TEans. The T quird Jer _process s NMOTe TOSt-ef f ective up to

appr oxi
cost - ef
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The claims are contradictory, because claim 1 specifies that
the non-woven should be manufactured by an exclusively
mechanical process, but thermal (see the dependent claims 5
and 6) or chemical (?) (see the dependent claim 14) process
steps are also specified; |

Claims 3, 8 and 9 are unclear, because testing the non-woven
would probably not reveal whether it was manufactured by
needling or by means of a liquid or gas jet, whether its
thickness and density have been determined by a controllable
pressure of approximately 5 to 230 bar in a liquid used in a
liquid~jet process for manufacturing non-wovens or whether
nozzles with approximately the specified diameter have been
used to manufacture the non-woven using liquid jets. This
objection applies particularly to non-wovens which have been
subjected to thermal and/or chemical (after)treatments (see
the preceding paragraph!).

Claim 14 is not clear, because it is not understood exactly
what .is meant by the expression “or the like without
appreciable change in the mechanical binding of the fibres
in the non-woven”.

The statements in the déscription, pages 10 (lines 27 - 31)
and 16 (last paragraph) are inconsistent with the definition
of the subject matter for which protection is sought.

In view of the prior art disclosed in the handbook
“Vliesstoffe” or D1, all the statements concerning the
alleged advantages of the invention are incorrect (see page
5, line 33 to page 7, line 11).
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process by nmeans of liquid jet is known per se for exanple fromFR 1 460
513 The jet |nstallat|on 60 conprlses tmo rows of |nject|on nozzles 61

of t he flber fleece 51 for generating the randon}flber fleece Dependlng on
the -desired bonding strength, a single row of nozzles suffices. The
spenings of the injection nozzle 61 can have a di aneter of approxi mately 80
to 140 x 10[err]mand are fed with water whose pressure is between
approximately 5 and 230 bars. They are di sposed perpendicularly to the
fiber fleece 51 placed on a netal sieve 62. In order to- drain excess water
fromthe fiber fleece 51, below the netal sieve 62 in each instance
opposing the injection nozzles 61, suction nmechanisns 63 -are di sposed. The
water jets penetrate the fiber fleece 51 and interlace the fibers with one
another to forma forned solid arq&écéﬁﬁg#xéﬁ this process the flat
structure of for exanple a thick is densified to forma 1 nm
thick fleece 11. The thickness can be reduced in the randomfiber fleece
formng process in aratio of approximately 10:1 to 50:1. The possible

t hi cknesses of a 1)eecSiprigsbiBe Hommerfiedditscope of, tdecTums eanidigagnt i on
are for exanple between approximately 0.3 and 5 mm The strong reduction of
t he t hi ckness | eatlsat oI aamathkedougblyasenvershetddmsibiorhofthehasdtmeat eanid

English languages;

that I am presently'engaged as a translator in these
languages; |

that the attached document represents a true English
translation of substitute pages 1, 5 and 17 of the International
Application No. PCT/EP95/01978, filed May 24, 1995, entitled
"WERKZEUG FUR MECHANISCHE OBERFLACHENBEHANDLUNG" .

Signed this ZST#ﬁ;/ day of tLAuCLVTiK// , 1997.

‘Q»Ilf\d Mwﬁ/&r’

TRANSLATOR
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whi ch subsequently is for exanple between approximately 0.1 and 0.5
g/crr[err] Apart fromthe initial GSMof the fiber material, the denS|ty |s

St UIII‘[ rcantd Y deternimed Uy ttre jcl PTESSUT €. Tre=fteece 11 passes
subsequently through the dryer 70 in which the remaining noisture i

‘frequenc_y or mcrowave dryer. After being drled the f eﬁﬂﬁiﬁ,”'q‘! 2 e hp
with the wi nder 80. In the foll owi ng by exanple proce

are specified in detail for the production of a fleece or tools
conprising 100% viscose with a GSM of 200 g/nferr] and 1.7 dtex fibers: -

cardi ng: product i onTodél forrmeschhnibalr swfice et 140 + 120 + 90
g/nmerr] and : : 9

The invention relates to a tool implemented for the mechanical surface treatment
By friction of an object, for example, for brushing, polishing, shining, cleaning, wetting or
drying, which comprises a cut and processed fleece of fibers. |

The mechanical surface treatment is applied in particular for working numerous
products comprising metal, wood, stone, glass, leather, synthetic material and the like,
such as for example Kitchen utensils, flatware/instruments, armatures, notches,
grooves/frames of doors/windows, profile rods, industrial parts, jewelry and musical
instruments as well as further for the maintenance and care of floors, walls, glass panes,
tiles and the like.

In polishing the surface treatment takes place for example in several steps with
the graduated use of different tools or tool configurations which generate an increasingly
finer surface through selected graduation. These tools comprise for example polishing
rings or disks which are composed of several layers of woven textiles and in general are
disposed on a common axis of rotation respectively on a clamping ring. For polishing
rings the textile cut into strips is folded, placed annularly about a core comprising
cardboard rings or respectively flanges or a metal clamping ring and fastened thereon or
therewith. For polishing
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- j et bondi ng: - first side: pressure of 70 bars -
second side: pressure of 110 bars. The fleece 11 produced in this \vay

hras—very good Tectant cal properties and, due to the process, nigh =~
mechani cal fiber cohesion which rests on hydrogen bridge bondi ng. The

fleece 11 can be processed |ike a conventional textilif s”
‘formng the subject matter of this invention are pro uE'@@ q&iTﬂR%‘ggﬁgv I
fl eece material. The production process is sinplifie

that the biasing is omtted. Tools of high quality are formed since the
random f i ber BP+Adtd78 577 discloses a felt body, in particular felt ring, provided with

grinding or polishing paste for polishing and grinding work; which for the firm
integration of the grinding fespectively polishing grains into the felt comprises at least
35% wool or similar hair elements and in which in hollow spaces of the random-fiber

felt are enclosed grinding respectively polishing grains of a grain size less than 1000 pm.
The felt body is to be treated with a stiffening means with the fraction of stiffening
additives to the felt body being at least 40%. As stiffeniné additives serve for example
water-soluble thermoplastic additives- with a dry content of 20 to 50% polyvinyl acetate
dispersions. The stiffness of the felt body achieved hereby makes it unsuitable for many
applications. _

It is the task of the present invention to create a tool of the above described type
which while avoiding the previously cited disadvantages has reliable applicability, in
particular also for objecté with uneven surfaces, while being simple to manufacture and
having a long service life.

This task is solved in a tool of the above cited type according to the invention
essentially thereby that the fleece is produced free of bonding means by means of an
exclusively mechanical process as a flexible random-fiber fleece permitting the
immersion and at least partial envelopment of the object under the treatment pressure,
with a mechanical strength of up to 500 N/500 mm, however at least
300 N/50 mm, and a mean elongation at rupture of 50 - 150%, preferably 80 - 100%,
according to DIN 53 857/2.

Thus, the manufacturing is free of bonding means, i.e. without application of such
means as would lead to a stiffening of the fibers impairing the flexibility
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produced and used according to the |nvent|on has gmmm,mmSHEETSOr SG

taking up grinding paste and durable grinding aggvggﬁﬁ@he ag‘mébtd lpaged ML
The surface quality achieved with themis inprqveg %}SG

are absent. The service life is increased due to 19&: . ,W[:.to p ,,,,,
Figures 2a to g show different tools in fol ded rldl%

Fidged 2. {® ed.'.T!‘J
flat disk form(Fig. 2d), in leaf disk form(fi and Erggvveb fopﬁ

(Fig. 2f and 2g). Aring 101 (fig. 2a) conprises for obged_q
fleece strip 102 which is placed flat in sever IPéWrQ %&Eﬁﬁrw alank: |
secured with two affixed cardboard flanges 103. This type of workup is -

di stingui shed by hi gh adafoal for'méhhnitdly sirfack afea@itint cont ours of the itemto
be worked, effective self-ventilation when rotated, good surface attack and

opti mum envel opnment. The folded riing 110 shown in Fi gure 2b is fabricated
of several superq ERiflesStd q&,ll,]ﬂp Molse [C.imm%/ I ch
strips are place aE{gtItnjdg core ang securedﬁiet vvedegj two af g ca Eﬁtga%
rings 112. grinding disk fof mmmnanmssgm todatroent i bylﬁhcttonad!ﬁdn objecty forhexginple
strength. The,folded rj. 12 . de | ted |n Lqure.2¢c caonpri.ses a fl eece
Cstrip 121 mﬁf&’ﬁ"‘#"s“%ﬁ lt:t}ﬂ%d PUSE AT i3 on as
- wel | as fi xmdcessdd fleece! oihfibeis) rlng vmth metal hook 123. ThIS type of
f The mechanical surface treatment is applied in particular for working numerous
products comprising metal, wood, stone, glass, leather, synthetic material and-the like,
such as for example kitchen utensils, flatware/instruments, armatures, notches,

grooves/frames of doors/windows, profile rods, industrial parts, jewelry and musical
instrtuments as well as further for the maintenance and care of floors, walls, glass panes,
tiles and the like. .

In polishing the surface treatment takes place for example in several steps with
the graduated use of different tools or tool configurations which generate an increasingly
finer surface through selected graduation. These tools comprise for example polishing
rings or disks which are composed of several layers of woven textiles and in general are
disposed on a common axis of rotation respectively on a clamping ring. For polishing
rings the textile cut into strips is folded, placed annularly about a core comprising
cardboard rings or respectively flanges or a metal clamping ring and fastened thereon or
therewith. For polishing disks layers of textiles cut to size are placed one above the
other and therein rotated for example by an angle of 30°, sewn and held together by
cardboard flanges affixed thereon. The textile used for this purpose is in general, but for
polishing in particular, a cotton textile. But for the first polishing procedures a textile
comprising more rigid fibers, for example sisal, can also be used. Specific polishing rings
or respectively disks, can also be fabricated from a mixture of cotton and sisal textile.
The polishidg rings, respectively disks, can potentially be impregnated with a resin
serving as a bonding means in order to increase their strength.

It has been necessary for many years to bias the textiles comprising cotton or

other nonmixed or mixed fiber materials before cutting them to size and processing them



worRufc') has good sel f-ventilation, "high dimensional stability and effective
surface attack. The flat disk 130 depicted in Figure 2d conprises two

i ndi vi dual disks 131 cut to size, which are placed one on top of the ot her
and connected by nmeans of concentric quilting seans 132. The center is :
rei nforced by cardboard flange 133 sewn or affixed thereon. The t ool
140 depi ct ed |n Fedgure 2e conprises individual fleece | eaves 141 which

10 folded rings. By thls is understood the oblique placement FIfrwang B NTelfEEES

to a cutting edge which extends obhquely to the original selvedge. For this procedure a
special reversing machine is required which sews together the edges of the textile
forming a tube. Subsequently the textile tube is helically cut open into webs (biased)
and rolled up to form bales. The threads form an angle of 45° at the periphery of the
folded rings. The problem of fraying of the folded rings is intended to be counteracted
by means of the biasing (cf. Journal L'Usine Nouvell, March 1961, "Techniques
modernes de Bufflage et de Pollisage").

Due to the folding into pleats of the textile strips the polishing ring is
automatically ventilated during the rotation; it receives the requisite pliability in order to
enwrap better the part to be polished and forms honeycombs at the periphery which
hold the polishing paste. Polishing pastes are always required when polishing surfaces
due to their grinding and lubricating capability.

Conventional polishing tools, however, have economic as well as also technical
disadvantages. These are in particular the following:

- impeded procurement of goods on the world markets due to bureaucratic
regulation of import quotas by the European Union with respect to cotton
textiles,

- strong fluctuations of the quotations on the stock market of world market prices
of the raw material cotton,

- lacking production capacities in Europe due to high wages,

- difficult manufacture of mixed textiles due to the yarn production process,

- technical necessity of biasing as an additional work step which cannot be
automated with disturbing side effects of hard and broad bias seams which impair
the production process as well as also the quality of the surface treatment,

- considerable textile waste which cannot be worked up,

- non-uniform wear of the grinding rings respectively disks due to fraying of the
textile,

- frequent tool change due to limited service life of the grinding rings respectively
disks.
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are f &st ened on one side on a round, cylindrical, -conical or plate-form
core 142 preferably by gluing but also by quilting or riveting individually
or in packets 143 which can also be folded in the formof a U 144 and be

di sposed with or .without an interval 145 between them The tools 150
and 160 depicted in Figures 2f and 2g conprise a belt-form continuous

support 151 or 161 respectively,. on which a f eec IL.p f Ided |nto
several layers (¥l ishing topls- %m%wg\ﬁl%%m 3‘2@ fé’%sérl

packet's 163pdhidC oL atndIs 0 PSlishRlgdsgrimihg) ﬁlaté?fa[ndéfnpﬁs Iffdce Sific aﬁﬂ -
by qU|tt|ng 65 and/or gl'uerng and/of riveting (Fig. Fi gures 3a

and 3b shomsmﬁpcnemmg}’rﬁmﬁyht@f tfdamenisy In dhe prosess me@esmtmbmmgswim\m
1 o0t oA Pt AR, B s, e L5000 DO e
froma cot tuﬂxcﬁltheaalshmcsrxdlangl tie fibers ibevamnd iinterlacsidt andeare! subsequedtly uni f or m
radi al Weartholtmgtt&%dse'fﬁengl 1" tzi;liged in this way is cut into an annular polishing tool and
processed. FR 2 310 838 also discloses polishing rings which comprise seve@ layers of
fleece. The fibers arranged nonsystematically of this fleece are connected at their points
of intersection by means of a resin.
In spite of some improvements relative to textile rings and disks, such fleece
polishing rings respectively disks nevertheless still have the following disadvantages:
- high waste component which cannot be utilized due to the bonding means,
- low fleece density due to the limited penetration capability of the bonding means
(filter effect),
- insufficient mechanical strength resulting therefrom with correspondingly lower
service life, '
- limited possibilities of application because the distribution of the bonding means
is not uniform and thereby differing erratic results are obtained,
- insufficient heat stability leading to undesirable smearing effect,
- restricted production capability of fiber mixtures due to differing adhesion and
bonding capability of the bonding means on the different types of fiber materials,

and

- undesirable stiffening of the ﬁbei's through the bonding means.

EP-A-0 178 577 discloses a felt body, in particular felt ring, provided witﬁ
grinding or polishing paste for polishing and grinding work, which for the firm
integration of the grinding respectively polishing grains into the felt comprises at least
35% wool or similar hair elements and in which in hollow spaces of the random-fiber
felt are enclosed grinding respectively. polishing grains of a grain size less than 1000 pm.

The felt body is to be treated with a stiffening means with the fraction of stiffening

3

REPLACEMENT SHEET

25 JuL 1997




conpdrison with the first. In a randomfiber fleece produced by means of
needling or Tiquid jet the radial wear is uniformin contrast to a woven
‘material. Due to this property the second ring can be used for a | onger
time than the first whose irregular frayed contour inpaires the polishing
quality. These different characteristics are also evident in the

representati.ons o I g and_ 4b whj ho WO U . |l ayers of. a

nul ti-| ayeradﬁ?‘ﬁ?ﬁ?s Ei? %Etg‘qug'ﬁﬁb“gt o1 Eﬁslﬁ@zi‘.s %Wr@?&vgﬁé?wf I'—éfgbﬁfaénﬂﬁ)
was pr oduc efhtérsoRdi ehérindpRkticTRiddRived falh £ iyt ORI OFiIA0as SO pblyRiryE actidle
| ayer (Figure 4b) according to_the invention froma cotton fleece. It is

evi dent t h&¥spemsions, (The stiffrcss of-the felt body achisyrd hetehy anakes Mowpsuitphle \fogmany -

the form ofapﬁﬁgagg;&.frayi ng which | eads to a conpl ete change of geonetry
while the second layer (Figure 4b) shows only light regular fraying.
The invention i dt isghe |taski efclic tpsesehic inviepien it aresteda teal iafdhe abevesdeseribeds type

Er e RS e o M 56 AR iy, o
particular also for objects with uneven surfaces, while being simple to manufacture and
having a long service life.

This task is solved in a tool of the above cited type according to the invention
essentially thereby that the fleece is produced by means of an exclusively mechanical
process as a flexible random-fiber fleece permitting the immersion and at least partiai
envelopment of the object under the treatment pressure, with a mechanical strength of
150 - 500 N/50 mm, preferably at least 300 N/50 mm, and a mean elongation at rupture
of 50 - 150%, preferably 80 - 100%, according to DIN 53 857/2.

Thus, the manufacturing is free of bonding means, i.e. without application of such
means as would lead to a stiffening of the fibers impairing the flexibility of the fleece.

Hereby a significant technical and economic advance in the field of surface
treatment by friction is achieved. Tools according to the invention entail the following
advantages:

- independence from unstable raw material prices since the fleece according to the
invention can also be produced of artificial or synthetic fibers,

- reusable waste since neither a textile structure nor bonding means are present,

- expanded options for fiber mixing since yarn production is omitted,

- omission of the working step of biasing, |

- accordingly better processibility and application capability due to the omission of
bias seams,

- production processes which are simple to automate,

- no fraying and thus uniform radial wear,

- consequently greater service and thus tool change times,

- increased quiet running due to befter true running,

4
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- less and more readily removable abraded particles and thereby greater cleanliness
and reduced danger of smoldering fire at the work place, and

- due to the flexibility of the bonding means-free and therefore not rigidified
random fiber fleece good immersion behavior for uneven objects which upon
immersion are enveloped by the fleece. The flexibility is preferably such that an
immersion depth of up to at léast 50 mm can be achieved. |

Depending on the requirements and consumption, the grinding respectively
polishing paste can be added separately during the surface treatment; the necessity of
keeping the grinding respectively polishing grains in the fiber fleece becomes
superfluous. | :

Flexibility and immersion behavior of the tool can be further optimized thereby
that the random-fiber fleece has a dropping capability , i.e. a drop coefficient D
according to DIN 54 306 between approximately 70 and 90%.

In an advantageous embodiment of the invention the mechanical fleece formation
process is carried out either through the needling process known per se or by means of a
liquid and/or gas jet whereby a surprisingly durable random-fiber fleece, especially
suitable for the application purpose according to the invention, is generated, which
especially well meets the requirements made of a tool for the mechanical surface
treatment by friction while having a long service life.

As the liquid can therein be used preferably water and/or as the gas, preferably

- air. As is the case with the needle technique, both methods lead to a bonding means-

free fiber composite wherein the use of water as the liquid entails the advantage that the
water completely evaporates during drying.

The fibers forming the fleece can be of a natural, artificial or synthetic type and
can be present in the fleece mixed or not mixed. As natural fibers of plant origin, for
example cotton, linen, hemp or sisal lend themselves as possible choices, as natural
fibers of animal origin, wool. mohair and silk, as artificial fibers viscose, mineral,
ceramic, carbon and metal fibers, and as synthetic fibers those comprising polyester,

polyamide, polypropylene, polyimide, acrylic and aramide. Of advahtage' is the use of

5
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1. * "Tool for the mechanical surface treatment of an object by friction,
for exanple for brushing, polishing, shining, cleaning, wetting or
drying, which conprises a cut-to-size and processed fl eece of
fibers, characterized in that the fleece (11) is produced by neans
of an exclusively nechani cal process as a flexible random fiber

fl eece permtt| at the treatnent pressure i rsion east
parts, wﬁw oo it TaineyB] SERSiAtss:  LHE EAa M Aiba aGriab ot 1B45PoY, B8

- 500 N'50 Throph [ e LactiBR If ﬁélpﬁbﬁéoumolamﬁg%f@@af
el ongation a m rupture 0 EStg fimlaléw@ acH s preferably 80 -~ 100% aglgofrl%eic?\g

“to DIN 53 SBﬁhﬂummdepomuvmuol as stated.in claiml, characterized in that

e e oy ot 8" s BRI B vtor o 08l Sories 5.

90% 3. fhﬁﬂﬁmo@@omﬂﬂmaﬂvﬂﬁdﬁhﬂmeknamn&umahatdﬁhemm&ﬂﬂ;pmm&hamkthhe

mechani cal Inlﬂ%ggc% of heat, a further mechanical strengthening of the fiber structure can be
achieved without needing to use a liquid curable bonding means which would lead to an
undesirable stiffening of the fibers. Through such thermofixation the flexibility of the
individual fibers is not impaired. The bond fibers have a lower melting point than the
remaining fibers.

“ﬂmnlmuu;afhmuon(fshnnkfﬂmn;wmmmcmnumx under the influence of heat
and remain in this state even after cooling, additional densification of the fiber structure
and a concomitant increase of the mechanical strength can be attained.

Used are preferably cross-cut fibers whose length is between approximately 10
and 100 mm and whose titers are between approximately 0.02 and 150 dtex.

Furthermore, within the scope of the inventive concept, it is of advantage if
density and thickness of the fleece in the fleece forming process by liquid jet stream, are
determined by the pressure, regulatable between approximately 5 and 230 bars, of the
liquid used.

The nozzles generating the liquid jet used for the fleece production have therein
preferably a diameter between approximately 80 and 140 x 10° m

The fleece furthermore has preferably a mass per area {GSM} between
approximately 50 and 500 g/m? and a thickness between approximately 0.3 and
5 mm.

The fleece can be implemented for example as folded ring, flat disk, pad, roll,
cylinder, tape or brush in order to meet specific application requirements.

As a folded ring the fleece can have the form of a ring which comprises at least
one strip cut to size from at least one fleece layer, which is folded, placed radially about
a solid core and secured there.

It is also possible that the fleece in the form of a ring comprises at least one strip
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bondi ng .process is carried out by neans of needling or a liquid and/or gas. -
.jet, for exanpl e water and/or air jet. 4. Tool as stated in one
of the-preceding clains, characterized in that the fl eece (11)
conprises natural, artificial or synthetic fibers and/or such fibers which
are filled wth m neral substances which are present in the fleece
(11) m xed or non- m xed. Tool as stated in one of the
precedi ng <t 4 size fearmahdeast pxzeeéayphot' flegce; whichy is Selded in the form19f waves: plsead a

fraction n the influence of heat are
Yoo B kol REHSsol b&lre B,

connect ed at el'r cross-over poln
Another alternative resides therein that the fleece in the form of a ring comprises

at least one strip cut to size from at least one layer of fleece, which is folded and/or
gathered and held together by a central clamping ring.

It is furthermore also possible for example that the fleece in the form of a ring
comprises at least two disks cut to size from at least one layer of fleece and placed one
on top of the other and held together by center pieces and/or through quilting.

Where the use of disk-shaped or annular tools is less well suitable, it can be of
advantage that the, for example, folded fleece is secured on a belt-form continuous
carrier drivable like a driving belt by one or several pulleys. |

The fleece in the form of individual single or multi-layered strip segments formed
into leaves can therein be secured on a belt-form continuous carrier.

In order to adapt the tool for varying application purposes, it is further suggested
with the invention that the finished and potentially already mounted fleece be prp\}idcd
subsequently with corresponding substances for the purpose of reducing the wear or
flammability or for the purpose of improving the paste adhesion, of the abrasive
bebavior, of the surface attack, service life, absorption of liquid, capability to repel
liquids, antistatic effect or the like, without significant change of the mechanical bonding
of the fibers in the fleece.

Further goals, characteristics, advantages and application possibilities of the
invention are evident in the following description of embodiment examples in
conjunction with the drawings. Therein- all described and/or graphically represented
characteristics by themselves or in any combination form the subject matter of the

invention even independently of their summary in the claims or their referral back.

In the Figures show:
Fig. 1 schematically an embodiment example of the manufacturing process
for the fleece according to the invention,

Fig. 2a to 2d oblique views of different embodiments of polishing rings and disks,
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120 6. - Tool as stated inh one of the precedi ng cl ai s,
_characterized in that the fleece conprises a fraction of Shl’l nk
" fibers which contract under the |an uence of heat -

Fig..2e oblique view of a polishing ring with leaves,

Fig. 2f and 2g oblique view of belt-form tools,

Fig. 3a and 3b views of two used polishing rings, wherein one is of a conventional
type (Fig. 3a) and the other of the type according to the invention
(Fig. 3b), and

Fig. 4a and 4b views analogous to F1g 3a and 3b of other dlsk-form tools.

According to Figure 1 a production line 10 for a fleece 11 according to the
invention produced free of bonding means through liquid jets, comprises for example the
following essential facilities: opener with mixing chamber 20 for fiber balls for the
production of a loose homogeneous bulk material, weighing dosing device 30, carding

- machine 40, spreading machine 50, jet installation 60 for the mechanical bonding of the
fibers to form a random-fiber fleece 11, drying oven 70 and winder 80. In the case of a
production line operating according to the needling process, instead of the jet
installation 60, a needle machine is used.

The fiber bales are opened in the opener 20. These are preferably cross-cut
fibers of a natural, artificial or synthetic -type with a length between approximately 10
and 100 mm and a titer between approximately 0.02 and 150 dtex. The opener 20 with
its adjoining mixing chamber can process fibers of the same or of a different type. In the
mixing chamber identical fibers can be produced in homogenized form respectively
mixtures of different fiber types can be produced. Accordingly, one or several identical
bales or several nonidentical bales are used.

The weighing dosing device 30 supplies the carding machine 40 which converts
the loose fibers into a card web in which the fibers have been aligned in the same
direction. The GSM of the card web is given and regulated by the quantity of the fibers
supplied by the weighing dosing device 30. This can vary for example between
approximately 5 and 10 g/m?. The card web is subsequently arranged in layers on a
conveyor belt by means of the spreading machine 50, which [layers] together form a fiber
fleece 51. The GSM of the fiber fleece 51 is between approximately 50 and 500 g/m?.
The fiber fleece 51 subsequently passes through the jet installation 60, or alternatively
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and femain in the shrunken state after cooling. 7. .Tool ras stated in m,
. one of the preceding clains, characterized in that the fibers
formng the fleece (11) are cross-cut fibers whose length is between

appr oxi mat el y 10 and 100 mm and whose titer between 0.02 and 150
dt ex. 8. Tool as stated in one of the preceding clainms, characterized -
in that d it . iﬁ%ﬁ@cﬁﬁof e r l.ned by a
pressure fde%u algb eChtl)ngf vffe)reﬁJg gpér%%ﬁ%&"e; y 5ﬁée}]:é @ageeggﬁgfngﬂ}l g

| i qui d appheéans. i Thet liguid | jetcprocédss risimoge costeffostive up to apprioripately | 1) GSM joft150

For the " 9a% df et dio 8508 arbiihs BLEER, o5 it i Rerie e, "

nozzl es argrotts by neand Hfdiquid jet is known per se for example from FR 1 460 513. The jet
installation 60 comprises two rows of injection nozzles 61 which act with high pressure
upon the front side respectively the back side of the fiber fleece 51 for generating the
random-fiber fleece. Depénding on the desired bonding strength, a single row of nozzles
suffices. The openings of the injection nozzle 61 can have a diameter of approximately
80 to 140 x 10° m and are fed with water whose pressure is between approximately 5
and 230 bars. They are disposed perpendicularly to the fiber fleece 51 placed on a metal
sieve 62. In order to drain excess water.from the fiber fleece 51, below the metal sieve
62 in each instance opposing the injection nozzles 61, suction mechanisins 63 are
disposed. The water jets penetrate the fiber fleece 51 and interlace the fibers with one
another to form a formed solid areal body. In this process the flat structure of for
example a thickness of 2 cm, is densified to form a 1 mm thick fleece 11. The thickness
can be reduced in the random-fiber fleece forming process in a ratio of approximately
10:1 to 50:1. The possible thicknesses of a fleece 11 usable within the scope of the
present invention are for example between approximately 0.3 and 5 mm. The strong
reduction of the thickness leads to a marked increase of the density of the fleece 11,
which subsequently is for example between approximately 0.1 and 0.5 g/cm®. Apart from
the initial GSM of the fiber material, the density is significantly determined by the jet
pressure. The fleece 11 passes subsequently through the dryer 70 in which the remaining
moisture is removed. The dryer 70 can for example be a hot-air fan, drum, high
frequency or microwave dryer. After being dried, the fleece 11 is rolled up with the
winder 80.

In the following by example process parameters are specified in detail for the
production of a fleece 11 for tools comprising 100% viscose with a GSM of 200 g/m* and
1.7 dtex fibers:
- carding:
production of three fiber card webs at 140 + 120 + 90 g/m’ and
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di dmet er  bet ween approxi mately 80 and 140 x 10[err] m 10.  Tool as
,Stated in one of the preceding clains, characterized in that the fleece = ¥
(11) has a GSM between approximately 50 and 500 g/nferr] or the density of " .-

t he fleece (11) is between approximately 0.1 and 0.5 g/cnferr]. :
11. Tool as stated in one of the preceding clains, characterized in that
t he thickness .of the fleece (11) is between approximately 0.3 and

5.0 mm 12. ¥#6&PndIBESi ated in one of the precedi ng clai ns, characterized
in that the fleece first side{ preysuk® of 'TOItARENted in single or nultiple layers.

as folded ring, flat disk,_ pad, roll, cylinder, tape or brush

- second side: pressure of 110 bars.

The fleece 11 produced in this way has very good mechanical properties and, due
to the process, high mechanical fiber cohesion which rests on hydrogen bridge bonding.
The fleece 11 can be processed like a conventional textile.

The tools forming the subject matter of this invention are produced using the
novel fleece material. The production process is simplified inter alia thereby that the
biasing is omitted. Tools of high quality are formed since the random-fiber 'ﬂeece
produced and used according to the invention bas good capabilities for taking up
grinding paste and durable grinding paste adbesion capability. The surface quality
achieved with them is improved because hard bias seams are absent. The service life is
increased due to uniform low wear.

Figures 2a to g show different tools in folded ring form (Fig. 2a to ¢), in flat disk
form (Fig. 2d), in leaf disk form (fig. 2¢), and in web form (Fig. 2f and 2g). A ring 101
(fig. 2a) comprises for example a folded fleece strip 102 which is placed flat in several
layers about a core and secured with two affixed cardboard flanges 103. This type of
workup is distinguished by high adaptation ability to various contours of the item to be
worked, effective self-ventilation . when rotated, good surface attack and optimum
envelopment. The folded ring 110 shown in Figure 2b is fabricated of several
superjacent fleece strips 111 folded in the form of waves, which strips are placed about a
core and secured between two affixed cardboard rings 112. This type of workup has
good dimensional stability and high strength. The folded ring 120 depicted in Figure 2¢
comprises a fleece strip 121 which is wound in several layers and gathered by
constriction as well as fixed with a clamping ring with metal hook 123. This type of
workup has good self-ventilation, high dimensional stability and effective surface attack.
The flat disk 130 depicted in'Figurc 2d comprises two individual disks 131 cut to size,
which are placed one on top of the other and connected by means of concentric quilting
seams 132. The center is reinforced by cardboard flange 133 sewn or affixed thereon.

The tool 140 depicted in Figure 2e comprises individual fleece leaves 141 which
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are fastened on one side on a round, cylindrical, conical or plate-form core 142
preferably by gluing but also by quilting or riveting individually or in packets 143 which
can also be folded in the form of a U 144 and be disposed with or without an interval
145 between them.

The tools 150 and 160 depicted in Figures 2f and 2g comprise a belt-form
continuous support 151 or 161 respectively, on which a fleece strip 152 folded into
several layers (Figure 2f) or individual fleece leaves 162 or fleece leaf packets 163 which
can also be folded in the form of a U 164, are fastened by quilting 165 and/or glueing
and/or riveting (Fig. 2g).

Figures 3a and 3b show two polishing rings after they have been used. Both rings
have the configuration of Figure 2c wherein the first (Figure 3a) has been fabricated
conventionally from a cotton textile and -the second (Figure 3b) from a cotton fleece
according to the invention. Noticeable is the uniform radial wear of the second ring in
comparison with the first. In a random-fiber fleece produced by means of needling or
liquid jet the radial wear is uniform in contrast to a woven material. Due to this
property the second ring can be used for a longer time than the first whose irregular
frayed contour impaires the polishing quality.

These different characteristics are also evident in the representations of Figures
4a and 4b which show two used layers of a multi-layer flat disk according to Figure 2d.
The first layer (Figure 4a) was produced in conventional manner from cotton textiles
and the second layer (Figure 4b) according to the invention from a cotton fleece. It is
evident that the first layer (Figure 4a) shoﬁrs marked evidence of wear in the form of
strong fraying which leads to a complete change of geometry while the second layer
(Figure 4b) shows only light regular fraying.

The invention is not limited to the embodiments described and shown as
examples, but can be variously modified within the scope of expert knowledge without

deviating from the inventive concept.
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13. © 'Tool as stated in claim 12, characterized in that Hm““unmmlﬂﬂtﬂ)lllﬂas
the form of aring (101) conprising at | east one s '
size fromat |east ‘one |ayer of fleece, which is fofded, 'pl dced *
radi al |y about -a solid core and secured there (Fi gure 2a)

respectively that the fleece (11) in the formof a ring (110) conprises
at least one strip (111) cut to size fromat |east one |ayer of fleece,

which is fol ded in the form ofPateneGlamsced about a solid core and
secured there (Figure 2b) or, respectively, that the fleece (11) in
the formof a ring (120) conprises at | east one strip (121) cut to

si ze from afl. | ea¥volofer theywechafical | suefaes tnehtineht idf anodbjerd by frictiom nfdt @xample
gat hered and hel g _t ther 2 cl.anping rin é&F'. ure . 2¢) or .respectively"-
that the fleece ?%1‘3%&5&’%0%% %\‘l@g’r Ff’d“‘{ﬁ dl&)ﬂbflpg%!% which @‘E&‘PHW
disks cut to  cut-tbiste dndoprodésstdFrbceobEfibére cCltaradtetizedNih BhaaRINORE an i
top of the other held t oget her by center pieces (133) and/or quilte

seans (132) (Fi gBfoduecd) bymeans of ap exglusively aechanical progess |as acllexible randomhe
f f individ ' ] £ . f d
orm of i ndivi dugberSfitdce pRARBAE St Ble ﬁ'h:gﬂkgt lpﬁ]sgi!%r}sw&h%ﬁ, bWeYRESid pirEE

into | eaves (141) is fastened on a round,
envelopment of the object, with a mechanical strength of 150 - 500 N/50 mm,

preferably at least 300 N/50 mm, and a mean elongation at rupture of 50 - 150%,
preferably 80 - 100%, according to DIN 53 857/2.

2. Tool as stated in claim 1, characterized in that the random-fiber fleece has a
drop capability, i.e. a drop coefficient D according to DIN 54 306 between
approximately 70 and 90%.

3. Tool as stated in claim 1 or 2, characterized in that the mechanical fleece
bonding process is carried out by means of needling or a liquid and/or gas jet, for

example water and/or air jet.

4. Tool as stated in one of the preceding claims, characterized in that the fleece
(11) comprises natural, artificial or synthetic fibers and/or such fibers which are
filled with mineral substances which are present in the fleece (11) mixed or non-
mixed.

5. Tool as stated in one of the preceding claims, characterized in that the fleece

(11) comprises a fraction of bond fibers which under the influence of heat are

connected at their cross-over points.
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conical or plate-formcore (142) (Figure 2e) or respect Immlmuﬂlllunmulor
exanpl e, folded fleece (11) is fastened on a belt

‘support (151, 161) which, similar to a driving beltl, ‘cait bé diiven by
pul |l eys (Figure 2f and 2g) or respectively that the fl-eece (11) in
the formof a strip (152) folded in several | ayers or individual
single or multi-layered strip segnments forned into | eaves (162), is
fastened on a belt-form continuous support (161) (Figure 2f and 2g). 14.
Tool as stgted qQoPREstied ! #i%nk" SIURE ipisteding! (BimsC PRArACERZeACth it hdleldde
finished and potentially alreéady mount ed’ fl eece (11) 1Is subsequently

provi ded [with cemptises a fractionf of shrink @hqrpmhcﬁonmmdqg thé)énflucace of hedte
flammability or ing the paste adhesion, the
abrasi ve bahvi o?{“?trﬁré;ﬁuﬁ@g%ﬂi‘f@ancfme VI ce ﬁg liquid

absorption, liquid repelling capability, antlstatlc effect or the like

o | edee (Toflas sl o ote"Sind prbdafing "aR, Charadbitied? i ot T oo
forming the fleece (11) are cross-cut fibers whose length is between approximately
10 and 100 mm and whose titer between 0.02 and 150 dtex.

8. Tool as stated in one of the preceding claims, characterized in that density and
thickness of the fleece (11) are determined by a pressure regulatable between
approximately 5 and 230 bars of a liquid applied in the fleece forming process
using a liquid jet. '

9. Tool as stated in one of the preceding claims, characterized in that for the
production of the fleece (11) by means of liquid jets, nozzles are used having a
diameter between approximately 80 and 140 x 10°m

10.  Tool as stated in one of the preceding claims, characterized in that the fleece
(11) has a GSM between approximately 50 and 500 g/m’ or the density of the
fleece (11) is between approximately 0.1 and 0.5 g/cm’.

11. Tool as stated in one of the preceding claims, characterized in that the thickness
of the fleece (11) is between approximately 0.3 and 5.0 mm.

12. Too! as stated in one of the preceding claims, characterized in that the fleece

(11) is implemented in single or multiple layers as folded ring, flat disk, pad, roll,
cylinder, tape or brush

13




13.

14.

(AN D

Tool as stated in claim 12, characterized in that the fleece (11) has the form of
a ring (101) comprising at least one strip (102) cut to size from at least one layer
of fleece, which is folded, placed radially about a solid core and secured there
(Figure 2a) respectively that the.ﬂeece (11) in the form of a ring (110) comprises
at least one strip (111) cut to size from at least one layer of fleece, which is-
folded in the form of waves placed about a solid core and secured there (Figure
2b) or, respectively, that the fleece (11) in the form of a ring (120) comprises at
least one strip (121) cut to size from at least one layer of fleece, which if folded
and/or gathered and held together by a clamping ring (Figure 2c) or respectively
that the fleece (11) in the form of a ring (130) comprises at least two disks cut to
size from at least one fleece layer and placed one on top of the other held
together by center pieces (133) and/or quilted seams (132) (Figure.2d) or
respectively that the fleece (11) in the form of individual strip segments of single
or multiple layers formed into leaves (141) is fastened on a round, cylindrical,
conical or plate-form core (142) (Figure 2¢) or respectively that the, for example,
folded fleece (11) is fastened on a belt-form continuous support (151, 161) which,
similar to a driving belt, can be driven by pulleys (Figure 2f and 2g) or
respectively that the fleece (11) in the form of a strip (152) folded in several
layers or individual single or multi-layered strip segments formed into leaves
(162), is fastened on a belt-form continuous support (161) (Figure 2f and 2g).

Tool as stated in one of the preceding claims, characterized in that the finished
and potentially already mounted fleece (11) is subsequently provided [with means]
for the purpose of reducing the wear or the flammability or for the purpose of
improving the paste adhesion, the abrasive bahvior, the surface a&ack, service life,
liquid absorption, liquid repelling capability, antistatic effect or the like without
significant change of the mechanical bonding of the fibers in the fleece (11).
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(57) Abstract

The invention concems a tool for mechanically treating the surface of an object by
rubbing, e.g. brushing, polishing, burnighing, cleaning, wetting or drying, the tool consisting
of a fibre non-wovein which has been cut to size and processed. In onder to improve the
propezties of the tool, the non-woven is manufacture, by an exclusively mechanical process,
as a flexible, random-fibre non-woven which allows the object to be inserted into it and
at least partly enclosed by it under the pressure used, the non-woven having a mechanical
strength of 150-500 N/SO mm, preferably at least 300 N/S0 mm, and a mean elongation
at rupture of 50-150 %, preferably 80-100 %, whendelernﬂnedinncoordmwanlN
5385772,

(57) Zusammenfassung

Die Erfindung bezieht sich auf ein Werkzeug fur die mechanische
Oberfiichenbehandlung ecines Gegenstarxles durch Reiben, z.B. zum Blrsten, Polieren
Glinzen, Reinigen, Benetzen oder Abtrocknen, das aus cinem zugeschnittenen und
verarbeiteten Vlmml’mmbeswht. wobei zur Verbesserung der Eigenschaften des
Werkzeugs das Vlies mittels eines ausschlicSlich mechanischen Verfahrens als fiexibles,
das Eintauchen und wenigstens bereichsweise Umhillen des Gegenstandes unter dem
Behandlungsdruck zulassenden Wirrfasesvlies mit einer mechanischen Festigkeit von 150

- 500 N/50 mm, vorzugsweise mindestens 300 N/50 mm, und einer mittleren Bruchdchnung

von 50 - 150 %, vorzugsweise 80 - 100 %, nach DIN 5385772 hergestelit worden iat.




