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SURFACES ON | TEMS Prior art techni que 11111111 coomﬂv@ﬂ?he
i nvention concerns a method for th@‘mmuﬂmmﬂn surfaces on itenms ‘by neans
of tools which consist of sanding ch extend radially froma
core in the WePH#¥%on of a cylindrical *$ati ng tool, sai d pcomKbEI4T]
rotated around an axis of rotation which (éxtends substantially parall el

with the surface on the item so that under the influence of centrifugal
force the 10 individual sanding segnents exert a sanding pressure agai nst

whi ch are. ol aler A SURPACEOR ITBMS Thi T at mgwwmmﬂuﬁg' )

being noved in relation to the Item or where the itemis:

relation to the sanding tools. 15 The sanding of surfaces by ng8fi%%of such
tools is used e&sieEpAIteGhnigue t he processing of wooden itens whose surfaces
must be snoboth. Simlarly, in connection with |acquered surfaces, the

sandi ng can be used 20 with advantage as internediate sandi ng between

| acquer apfl i catlingriaventiep cenesrns ehmethedot theasarisingieksurfages taneitarhe yi ng of

het ot foce: O 08, 9RO BRSPS SRINE el ol Wbl ity 1
from a core in the formation of a cylindrical sanding tool, said tool belng
rotated around an axis of rotation which extends substantially parallel with
the surface on the item, so that under the influence of centrifugal force the

10 individual sanding segments exert a sanding pressure against the surface
of the item, and where there are mounted several of such tools which are
rotated in mutually opposite directions while at the same time being moved
in relation to the item, or where the item is moved in relation to the sanding
tools.

15
The sanding of surfaces by means of such tools is used especially for the

processing of wooden items whose surfaces must be smooth.

Similarly, in connection with lacquered surfaces, the sanding can be used
20 with advantage as intermediate sanding between lacquer applications.

Moreover, the method can be used for the cleaning of metal surfaces,
where the sanding also serves to deburr the edges so that both an effective
and uniform deburring is achieved.

25
Finally, the method can be used for items of plastic where, for example, the
surface must be ground with the object of removing fraze and/or for subse-
quent surface treatment.

30 Machines are known for the execution of such a method. For example,
from the description of DK Patent 156.703, a machine is known for the
sanding of wooden items, and which is provided with six sanding rollers in



Finally, the nethod can be used for itens of plastic where, for exanple,
the surface nust be ground with the object of renoving fraze and/or for
subse- quent surface treatnment. 30 Machines are known for the execution of
such a method. For exanple, fromthe description of DK Patent 156.703, a
machi ne i s kKWOWP228F the sanding of wooden items, and whirch/pbkespesayi ded
wth six sanding rollers in "100009x63_# PCT/ DK98/ 00472 WD 99/ 22905

PCT/ DK98/ 00472 2 a tool which rotates in €uch a manner that adj acent
rollers are rotated in opposite directions during the turning of the tool
over the item Th? i ndi. idgaal rollers are rotated at the sanme speed, i.e.
the rollers whi chiook Wigiolstes i gUFh,@ mARNarHbat slineans rallars iore detatas in

count er - ¢l ockwi sxppdsité digedtibas dutingiheauPing 6tehé & oPahe ith i tem al | rotate
at the sane speed. However, there hereby arises a snall difference in the

sanding effect of the individual sanding el enents, the reason being that
because of the ditefiedividdabrdies are rofited at el 3ins BESSS .i.cl %o Ty Wiitd

sandi ng se nt hd | ' ifferent cqontac ressure andi ng, pressure,
agai nst th%wgurfsr 8%%4 SH‘OQM%&‘ q%pet reYRS F?Safgl%'ef%@‘%iwmedw& the
rotating in the tamingeof the kowl averdhé #emvilllrbtatel bt thasahie dpeelied a little sl ower
over the item and herewith have a relatively | ower sanding effect than the
correspondi ng sandi ng el enents on the tools which rotate in the opposite

direction, in tHiawavies therledicretey srisediangmalpdiffdrente i thessaindighifieenf giad t he
sandi ng effect thear.afgr a an that of the ol s whi r te like
aroller. 20 Thit"gm\glg*'@esfagﬁ@g %IE&SH%(&@EG Fe@éﬂptbse'%fhag?ﬁeﬁa‘ﬁ? Qfﬂ‘t?n-gl%ﬁr'f orm
sandi ng oftt he «mces firadleg rélativeabpaeds, tlom-individual rsandiyg Segrhdres SN have
el ements. different contact pressure, sanding pressure, against the surface of the

item.

The sanding elements on the tools rotating in the manner like a roller will
15 namely be fed a little slower over the item, and herewith have a relatively
lower sanding effect than the corresponding sanding elements on the tools
which rotate in the opposite direction, in that the relative sanding speed of
these is higher and the sanding effect therefore greater than that of the
tools which rotate like a roller.
20
This difference in effect results not only in a non-uniform sanding of the sur-
face, but also a non-uniform wear on the sanding elements.

From DK 9300243 Y6 there is known a pass-through sanding machine with

25 sanding tools which have variable speeds of rotation. The object of this is
to be able to mount sanding tools successively with different sanding
aggressiveness, in that the speed of the individual tools can be set in
accordance with their aggressiveness.

30



From DK 9300243 Y6 there is known a pass-through sanding nachine with 25
sandi ng tool s which have variable speeds of rotation. The object of this is
to be able to mount sanding tools successively with different sanding
aggressiveness, in that the speed of the individual tools can be set in
accordance WVOR92298§ r aggr essi veness. 30 WO 99/ 22905 The aljraniesfdsrdi he

i nvention 3 PCT/ DK98/ 00472 THI S SHEET HAS BEEN REPLACED Il It is the
object of the invention to renedy the di s#dvantages age—e awbacks.-of _the
known nethods, and this is achieved according to the nv?lngﬁT@,‘m;\; me
sandi ng tool which ves.in the rolling direction ovefr t engp&_mcgm

r ot at eg nmor e qui@gﬁfwtwm’?mwn whi ch noves in the=opy - '
over the itemis rotated. According to the invention, by smply rotatlng

the tools which rotate in the 10 direction like a roIIer faster than the
tools which are '{'8&%? gbiertPfithe inypatan togemed . the dsadventaces aad drawbagksbe

achi eved a conplotthé knowinf m:emoﬁsndhaqmse%f@dmedau aédordaﬁgttaethéaiﬂ%ﬁ}%n
1571 n a surpr|5|ngly

segnents regardl ess of thei rection o rotation,

Si ?rpl e manfer, t eﬂpssaﬂglpgﬁg IQHF%MG%'%W@PQIWQCM pwartthe diem. isg
result, conpl et eblyated frioeeliquizRly than ithé ited) wHichk %vé@riﬁ'tﬁ@ oBkSosﬁé‘@uré&@hV' dual
sandi ng tool s G a. co%cftel y uniformwear on th sandi ng el enents
as a result. ZO%I\/BF&%\) mis orm physi cal |oadi ng of the itemon the
belt is achieved, in that there will be uniformside effects on the item

fromboth the tqggl lch, rotate |like a roller and those which rotate in
the opposite di ?«%gﬁdﬁﬂ;. 6 'the"iRvén ion, 5 simply rotating t%e tools which rotate in the
10

direction like a roller faster than the tools which are rotated in the opposite
direction, there can hereby be achieved a completely uniform sanding
effect by all of the sanding segments regardiess of their direction of
rotation.

16 In a surprisingly simple manner, there is hereby achieved a completely
perfect sanding result, completely without any variation in the sanding by
the individual sanding tools, and with a completely uniform wear on the
sanding elements as a resuit.

20 Moreover, a uniform physical loading of the item on the belt is achieved, in
that there will be uniform side effects on the item from both the tools which
rotate like a roller and those which rotate in the opposite direction.

To this can be added that in step with the wear, the speed of rotation of the

25 sanding tools can gradually be increased to compensate for the reduced
sanding effect while avoiding the hitherto-known simultaneous increase in
non-uniformity in the sanding, which occurs particularly due to the
increased heating-up of the sanding tools which rotate in the opposite
direction. This is especially important for the sanding of metal plate, where

30 variations in temperature will give rise to tensions and deformations in the
metal plate.



To this can be added that in step with the wear, the speed of rotation of
the 25 sanding tools can gradually be increased to conpensate for the
reduced sanding effect while avoiding the hitherto-known sinultaneous
increase in non-uniformty in the sanding, which occurs particularly due
to the incr¥998@2%%ating-up of the sanding tools which r acsxdsmLhe

opposite direction. This is especially inportant fior THE sa "ITgr"Of“"rTetal
pl ate, where 30 variations in tenperature Wll gi ve’ rfi}g%ég 15 ":&%\Ijnd
deformations in the netal plate. WD 99/22905 4 P A _SHEE=T
HAS BEEN REPLA isglosed in claim?2, by letting the tools which
rotate in the ((:I:F’fP %(g:jfs F@%eﬁilriglaméﬁr%\{ {ég}ng?tbg qqs Y%Wfrﬁﬁqt%lm theirectien {il| s
rotating in the applesirotatelilB¥ctasten thar treotoplsi rREting i the TRPESIA Hirsttiohor M

ut since

sandi ng pressur gl heye oth, types.of sanding tools, b
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rotation, an incypesef sanding odlss but sitee theesshtifligalt forcd praYS af Riettat e i N t he
rolling dirgcti vide the.most unj- f .sanding result,
and her ew t? a 3%#@2@53?1%8%%%&?@@%@5r’"‘iﬁﬁast%g% °’%'¥%’£n r‘@%& spesd of 10
Due to the progrthedoalenetatingin thaeoltimmtiredtiogdiasfshoem, to iphevidd teems st drl-
rotation of 7%k ! £ he tical. ¢ ensation of 13% for
achieving a uni oHPﬁaggﬁgﬁﬁgﬁpg‘}ﬁggh%'gﬁgﬁ%d$‘¥{ge585§§'98@e."' HE Wrat#hihers The
invention w |l Handingelemedtsi n more detail in the following section with
reference to the draw ng, where fig. 1 is a perspective view of a sanding

tool duri anO operati on, _
Due to the progressiveness of the centrifugal force, the Increase in rotation

of 7% will correspond to the theoretical compensation of 13% for achieving
a uniform sanding force or sanding pressure.

The drawing
15

The invention will be described in more detail in the following section with
reference to the drawing, where

fig. 1 is a perspective view of a sanding tool during operation,
20

fig. 2 shows a sanding tool rotating in the direction like a rolier seen
from the outside, and

fig. 3 shows a sanding too! rotating in the opposite direction,
25 similarly seen from the outside, both during operation.

Description of the method

in fig. 1 there is shown an example of a sanding tool which partly com-
30 prises three cylindrical sanding tools 10 which are rotated counter-clock-
wise seen from the outside end, and as shown in fig. 2, and partly three



20 fig. 2 shows a sanding tool rotating in the direction like a roller seen
fromthe outside, and fig. 3 shows a sanding tool rotating in the opposite
direction, 25 simlarly seen fromthe outside, both during operation.
Description of the nethod in fig. 1 there is shown an exanple of a sanding
t ool which pYP#¥3%0om 30 prises three cylindrical sandi ngcrm®osooke: Whi ch
are rotated counter-clock wi se seen fromthe outside end, and as shown in
fig. 2, and partly three WO 99/ 22905 PCT/ BK98/ 00472 5 sanding tools 1 which
are rotated cl ockwi se seen fromthe outside end, and as shown in fig. 3.
The sandi ng tool s _gan cqn i st of disks cut fromsheet material and which 5
are provided w tSﬁnﬁngitgq Bﬁé"’s’@% aiedrkted darkyise seen iamdbe pytsidenend,@ndat i on
of segnented sargdishowaliefignd.s 2. The individual sanding disks are provided
with a hole around the centre axis so that they can be nounted on an axle
3 by being pushed on to said axle and tightened to forma sanding tool 1,

t10 10 The si ]>c<trdﬂmté@dir@(io@&t&rﬁcc?\ﬁmdw;m%kb%ilﬂfrdﬁ'iaylgbheﬂné'@ti tt wpicﬁl .
urnin S a urn e drjve . an erew e tools 1,
10, argund%aovega??ﬁlgdvl?({béfrﬁv@‘ lr\‘f'sé?"ﬁﬁxitﬁ’}dﬁ‘grﬁ?\]@%ﬁf‘%pﬁtfPretJ@?éﬁ'Eﬂ'SatIS’&‘r%fl lel to
the surface of sehmenteensantiingiflementse2. tTrel ifdilidudiOsatiding BiRs bie Hredideds

i ndi cat ed by thg\{itﬁréﬁw 6aothc§h i nd'{vi dual (ﬁx{@g 3 with the tools 1, 10 are
rotated so that ¥he APSEOYELING cphtre aXis soothat thayicandieamgunted angan pkige a
roller, as indi 8atyebeiby puskedion tovs8id ashé bed tigitenee @ idrina shA@hg tdoled e
rotated in the quosite direction, as indicated by

10
The six rotation axies 3 are housed in a drive 11 mounted on a turning
shaft 12 which can turn the drive 11, and therewith the tools 1, 10, around
over the item 4 in a turning movement which extends parallel to the surface
of the item.

15

When the tools 1, 10 are thus turned, as indicated by the arrow 6, the
individual axles 3 with the tools 1, 10 are rotated so that the three tools 10
are rotated in the direction like a roller, as indicated by the arrow 8, while

the remaining tools 1 are rotated in the opposite direction, as indicated by
20 the arrow 9.

During the sanding, the individual tools 1, 10 are rotated on their axles 3
while at the same time they are turned over the item 4 by the shaft 12 in a
turning movement 6.
25
In order for the whole of the item to be swept by the tools, it can be moved
in relation to the tools, e.g. on a not-shown transport plane, or the tools can
be moved over the item. Alternatively, this can be effected by a
combination of movements, i.e. where both the item and the tools are
30 moved in relation to one another.



20 the arrow 9. During the sanding, the individual tools 1, 10 are rotated
on their axles 3 while at the sane tine they are turned over the item4 by
the shaft 12 in a turning novenent 6. 25 In order for the whole of the
itemto be swept by the tools, it can be noved in relation to the tools,
e.g. on a noMG&MBIMStransport plane, or the tools can be rewvprospuLt the
item Alternatively, this can be effected py a conbination of novenents,
i.e. where both the itemand the tools are” 30 noved in relation to one
anot her. WD 99/ 22905 6 PCT/ DK98/ 00472 In order to achieve a perfect ﬁandl ng
result, according to the invention the three tools 10 rotating in the
rol ling directi oﬁ] {%’?f Pooﬁcn'ﬁ‘fed?@ﬁpféf’ti $pnding nesult, cccordingntor the invardionttbe| E 1
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rolling direction, se in speed in relation to the
speed in the opposite direction. The theoretical difference between the

| ati d 0 ' e. Irolling direction and the opposite
i ecti on over tha TATRIEE Sicbeh fatfind Bol cBEnete §pufEh i aiasmeienpl ddhce of
the centrifugal MmoYcespeed btrotatioh afy1,080gpanianthe appositgly idiveciedCiotatin, | N

speed, It Is thu I i crease the speed.of rotagjon by 7%
Tﬁer e is thus he?%dsg 8%?2"335‘%{%%%?35@8 Pa) By Joﬁaﬂdﬁrﬁat'%éﬁd 30é Rerewi th
sandi ng pr &8 sur ecrease in speedtireralationrtodhé spdedt ih¢hes egposite direttidgrhe t ool s.

The theoretical difference between the relative speeds of the tools in the
rolling direction and the opposite direction over the item is 13%, but
because of the increased influence of the centrifugal force on the sanding

15 segments during the increase in speed, it is thus only necessary to in-
crease the speed of rotation by 7%. There is thus hereby achieved the
same relative sanding speed and herewith sanding pressure over the item
for all of the segments on the tools.

20 The difference is shown in figs. 2 and 3, and it is seen that the tool 10
rotating in the rolling direction rotates slightly faster than the tool 1 rotating
in the opposite direction, whereby this resulting sanding effect becomes
uniform due to the uniform sanding movements of the individual sanding
elements.

25
There is hereby achieved a uniform sanding result, in that at no time will
there be any variation on the surface 5 of the item 4.

Further to this improvement in the sanding result, a uniform wear on the
30 sanding elements 2 will also be achieved, the reason being that these are
now loaded to the same degree by the uniform sanding effect. The lifetime
of the tools thus becomes the same for all of the tools, and the changing of



20 The difference is showm in figs. 2 and 3, and it is seen that the tool
10 rotating in the rolling direction rotates slightly faster than the tool
| rotating in the opposite direction, whereby this resulting sanding
effect becones wuniformdue to the uniform sanding novenents of the

i ndi vi dual s‘é’ﬂc??’ﬁ’j“s el ements. 25 There is hereby achi eved rcrvbisBoo4m sandi ng
result, in that at no tine will there be_any variation on the surface 5 of
the Item4. Further to this inprovenent i the sanding result, a uniform
wear on the 30 sanding elements 2 will also be achieved, the reason being

that these are 19 the s degree b he uniform sandi ng effect.
The lifetine o?@ﬁé%ggﬁ’éﬂ‘gh%‘saqb‘é&ggﬁ%ﬁgtcﬁ%t'%'%/{ r¢ §p effectegratithe sags s, and
t he changi ng of tv@®.99/ 22905 7 PCT/ DK98/ 00472 the sandi ng di sks on all of
the tools can therefore be effected at the sane tinme. It Is naturally an
advant age that the sanding tools can be replaced at the 5 sane tinme, and

not when only hdl i natutalie anzadyantage thelithe sBinding tobls damalle Papladil bt &S | S
more uniforgn t R REGHHS I - veyor can be reduced to the
average | oad, wher e@y %’h@cﬁ&ﬁ’%toﬁ nﬁ%ﬁ)ﬁﬁ e%rq ﬁ‘éw(}'acuum conveyor can
be considerably reduced. 10 Moreover, the uniformwear on the sanding

el ements will ergdLinkhisa 5o i f t L ust ed ich will result
inauniformresult, and (S\A&Fﬂ\en'g%ms Firﬁ‘g'%t%ﬁefgﬁguﬁgh% "MeRSfest 0B the €en~ o an
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W th a subsequenbwaPBy tHH ¥ INg-Uun. s described in
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Moreover, the uniform wear on the sanding elements will enable the sand-

ing effect to be adjusted, which will result in a uniform result, and will not

like the known methods give rise to an increased sanding effect for the

tools rotating in the opposite direction with a subsequent non-uniform
15 heating-up.

The method is described in connection with a sanding tool as shown in fig.
1, but the same method can be executed with sanding machines of other
constructions, merely providing that they comprise tools which are rotated
20 in different directions. It is thus possible for the sanding result for all such

sanding tools to be improved by changing the speed at which their tools
are rotated.



1, but the sane nethod can be executed w th sandi ng machi nes of ot her
constructions, nerely providing that they conprise tools which are rotated
20 in different directions. It Is thus possible for the sanding result for
all such sanding tools to be inproved by changing the speed at which their
tools are rWORRWS WO 99/ 22905 PCT/ DK98/ 00472 8 CLAI M5 1.pdvaskveduspr the
sandi ng of the surface on itens by neans of sanding tools which consist of
sandi ng segnments extending radially from& core In 5 the formation of a
cylindrical sanding tool, said sanding tool being rotated around an axis
of rotation which extends substantially parallel with the surface on the
item so that under the influence of tééﬁéMSi fugal force the individual
sandi ng segnents exert a sanding pressure against the item surface, and

where there are w?%eg Se er al qsuch sanding tools which 10 are rotated In
nut ual |y opposite BRIPHHE F#NAing gt thenguriaeseon itaEsply meansuafcsanding

relation to the toblerwhicit cohsisti dfesantimgreagambntdlektshdihg *adialy bR %Bgé]ﬂg
tools, c hga r gy {)@qr if Z gl t hat the sandi ng, t ool 1.0§, Ichis
moved (7) Wwhil € §(§ iy 9" f ‘r“ﬁ'@ wﬂ é@?&aﬂ tpoly gaid ﬁaag!nsﬂoek/laﬁmm hetatedem ( 4) ,
i/\/rsf Irot ated fas}aroumcﬂ)ant hxis dfsro_tdnieng_ﬂlﬁidh rasgaén(@l@|95L(b7s)ar%féil)ﬁf;!:a!rélel“@s)('{4 trfe;)

ile rotating osite  directian over the item . 2.
Met hod accor di ngs'ﬂx{f gé%oéir{ﬁ? %8 csﬂt“?ftr“ngeE tln@qr?cp 02?'%3 gentrfugahbiorge the
conpensat e for tindividualf sanding: segmentsdéxegt gr i geﬁréééaresa SiflsOthd bRy i On

i mum 1396 20 A¥HoR8 cFF RGP e, Al o e Seyeel FiB S tosts Bhicho) 1 or
the tool (M) reratrotated in tivtualipppposies directiont anhileTal theSkihd tiS bBiFgN |
REPLACED moved in relation to the item, or the item is moved in relation to the sanding
tools, characterized in that the sanding tool (10), which is moved
(7) while rotating in the direction like a roller over the item (4), is rotated
faster (8) than Is the sanding tool (1) which is moved (7) while rotating in
15 the opposite direction (9) over the item (4).

2. Method according to claim 1, characterized in that to
compensate for the difference in sanding pressure, the speed of rotation
(8) of the tool (10) rotating in the direction like a roller is at a maximum 13%

20 and preferably 7% higher than the speed of rotation (9) for the tool (1)
rotating in the opposite direction.
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