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[l ~d1001Y1fl *110190* Prior art technique 5 The invention concerns a method
for the sanding of surfaces on itens by neans of tools which consist of
sandi ng segr?@ﬂg%m\ﬂ?ﬁ ch extend radially froma core in thePFUPKBOER of a
cylindrical sanding tool, said tool being4rotated around an axis-of
rot-ati on which extends substantially parallel with the surface on the
item so that under the influence of centrifugal force the ]{ﬂ’""lﬂmmwmmmm
sandi ng segnment MEREOD FORBANDING SERFACGESON ITBMShe surfac em
and where there are nounted several of such tools which are rotavee in
mutual |y opposite directions while at the sane tinme being noved in

relation to the jte or, where the itemis noved in relation to the sanding
tools. 15 The sgﬁﬁﬁm& aces by neans of such tools is used especially
for the processing of wooden itens whose surfaces nmust be smooth.
Simlarly, .in cqnnectiqgn with |acquered, surfaces, the sanding ¢can be used
20 with advant a%edgv?rﬁ'lo@r??é‘ﬁ?%ea E%Qﬁ%f?rﬂé?\ﬁé@ﬁin'”gé’gc'ftf%?c%ﬁ)g{‘i"@gﬁ B¥is.
Moreover, the mpidid efmoRewHiRRtohaist bh8afding Heathedls WhicH eBhd asdilly where
t he sandi ng al sg@serves t.o . deburr the edges so that both an effective and

th . .
uni f or m debar ri AG™M & GARiIRJag formatien pf 3 3¥"$ﬂdﬁea'mnﬁ’6w tooh dRADPERG itens

of plastic wher gotatedy arRAdRINCaxis bErotatior which Ex&ndeesudsiniaiiy\barallbingitipbj ect

fr ing fr n r far -
° eroving a‘%hee gu ellcoe on ei?eunl?,sseo that under the infiuence 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
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gquent surface treatnent. 30 Machi nes are known for the execution of such a
met hod. For exanple, fromthe description of DK Patent 156.703, a nmachine

i's known fory, ndi ng of wooden itens, and which is pr h SIX
sandi ng rol | eﬁ’gﬁf”&%ooo(: i * WD 99/ 22905 PCT/ DK98/ 00472 2 é“l{‘g‘gﬁq’"

rotates in such a manner that adjacent roljders are rotated in opposrte
directions during the turning of the tool over the item The individual
rollers are rotated at the sane speed, i.e. the rollers which 5 rotate

cl ockwi se and t hetdgopWhidhsrottes fin l’sgérahe:nﬁﬁhlérttﬁét ﬁbjgew r%ﬁeuéuér!e%tétéﬁ in
turning of the tool Slgevglr the itemall rotate at the sanme speed. However,

t here hereby ar %P8 Frationg dering dedurning Qﬂeeé%@lvﬁbthéﬂmt of the
i ndi vi dual sandi ng el enents, the reason being that because of the differ 10

ences in the rel tivg @eed t he i ndivi dual sanding segnents will have
different contadteppelidyaero 'E%ﬂﬁﬂﬁtﬁﬁ‘e%m@asa’%épﬁg@ t%éhgdﬁﬂ%{ééﬂwhthe

item The gandi ngtaed @l@i&k\ki&e%d’fth@ roMérs SwHish %tb!égcddhtért@oém\nﬁ?ﬁuhh%
e slower over the item and herewth

roller will 15 nape

have a rel ati veItS'/mf'lﬂ/\ﬁért %EH?SPH"Jtg?r‘téﬁ‘ta"trﬁéﬁﬁe?h@ecs@r"ﬂ%%ﬁﬁﬁ’dl ng sandi ng

el ements on the tools which rotate in the opposite direction, in that the
rel ative sandin

spee t hese i.s hi d the andl ect therefore
greater than t hg'{ Vet ﬁﬁeretrl%e Wﬁeér?g Q\Ej@gmq@@ ) '?eo?? ng 9&9
di fference in efifdivitualesinding elomeaty, the Iﬂeésohobem@ltl‘ﬁa?trﬁé@a@éildﬁgh@fdrﬂféie sur -
face, but | so a non- uni form.wear on the . sanding el enents. From 9300243
Y6 there i'¥ knoWhegs Jhdie {ﬁ'nhYFgﬁp%%f#dit 9 “’r‘r‘ﬁ\é‘ﬁﬁla Mdng segments Whihave
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



25 sandi ng tool s which have vari abl e 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 WOPRARY ¢ aggr essi veness. 30 WD 99/ 22905 PCT/ KS4PEWAM23 The
object of the invention It is the object gf the invention to remedy the

di sadvant ages and drawbacks of the known nethods, and this is achieved
according to the invention 5 when the sanding tool which noves in the
rolling directi I ' rotated nore quickly than the tool

whi ch noves in KK ctioffhe ﬁghbﬁ' on over the itemis rotated. According
to the invention, by sinply rotatlng the tools which rotate in the

direction like g i5@hd ﬁﬁjef:lao?ttﬁé I?R/Bﬁel{gﬁ @eregr%ﬁ& é/"gi'sﬁavﬁ'ft ésoér?a ﬁgwﬂécwe

opposite direction, there can her a2 conpletely umtorm
sanding effect %yhamnomm tﬂﬁthosién@hdgthiﬁe@nﬁmlqudegafrﬁ‘ﬂmStQ)ihet frsfention

achi eved a Scompien 5o sahdng o MHLR e the e AP ovel IS ferhls "e” 0¥
variation In théotgmémﬁ)ge igpickiyhi@anribie ibeluahick anenasgint ihel @pp@ﬂq directiorn

conpl etely unif qygp nPR sanding elenents as a result. 20 Moreover,
a uni form physi cal v\@agl ng té?eche itemon the belt is achieved, in that

there will be unlform5|de effects on the itemfromboth the tools which
rotate like a r@l&csfda@% fh@qaeerwtahCB rsﬁﬁﬂ??ot‘aﬂn%}ﬂ‘?e %@Q%@ A8 Gh . TO
this can be added that” in step wt wear e speed rotation of the

25 sandi nd® ool §'reamprglrmml!eyfaﬁéen tﬁéﬁ e tools ‘dh@BrﬁSérﬂ@@t%d F‘dhetqwoﬁ'&iuced

direction, there can hereby be achieved a completely uniform sanding
effect by all of the sanding segments regardless of their direction of
rotation.

15 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.



sanding effect while avoiding the hitherto-known sinultaneous increase in
non-uniformty in the sandi ng, which occurs partlcularly due to the

i ncreased hegpighgd Of the sanding tools which rotate in
direction. This is especially inportant for the sanding of érrﬁ?a%g‘?’g

where 30 variations in tenperature will gi4e rise to tensions and
deformations in the netal plate. WO 99/22905 PCT,/DK99/00472 4 As .
disclosed in claim2, by letting the tools which rotate in the direction

like a roller rAs diselosddr eisiee, bwwmrtghaett@akwrmt RtAt8 Gn the &lP@tl@ﬁmRélh te g
For “both "t ypes Hioletaatelf, T GofBter s oot FuaGiim e lRpRosHS AeciTays o
role at the 5 rehabietieally hl@mmel@dmﬁi'mrﬁrﬁﬁng)bres@md [scéﬂﬂé\ﬁéh d)f]orotﬂitbf 7%in
t he speed of t 0 at.i t.he ctio as own

provi ge t he rms?‘ Béﬁ 8t %8'?‘%‘ (t[‘]gnﬁuqr%'é‘iﬂ {he ?I'Bﬁfﬁ' (eﬁir?‘?l pgyécﬁ F@?;ﬁfn‘ﬁ?ngl y
uni f orm wed on relativelyshigh Bgemseufematonlanﬁuﬁefﬁe bhennrmrm&ﬁé\sgaeé%fof ht he
centrifugal for ' se ingrotati.on. o 7% rres to the
t heor et | gal con&gﬁéél@?éﬁg(ﬁ)#ge%@ffr ""%Qﬁ?ﬁ{?",{bas sho 'R%’@Sr‘i'a‘? ﬁtﬁ""?UPce or
sandi ng pr essur dorrisandingvieaglt, lZhdThereiwith en toroesponbingheunitsay wbedoh thaor e

detail in the fq lon with reference to the drawing, where fig.
lis a perspectlvalea}\?{lggé}lverggﬁfg sandi ng tool during operation, 20 fig. 2 shows
a sanding tool rotating in the direction like a roller seen fromthe

outside, afyl 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 roller seen
from the outside, and

fig. 3 shows a sanding tool 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



fig. 3 shows a sanding tool .rotating in the opposite direction, 25
Simlarly seen fromthe outside, both during operation. Description of the

met hod In fi ere is shown an exanple of a sanding t ' artly
com 30 pri svgc"s”?zﬁédege cylindrical sanding tools 10 which a?ée)éTf%Y%%@E“dg

counter-clock wi se seen fromthe outside end, and as showmn in fig. 2, and
partly three WO 99/22905 PCT/ DK98/ 00472 5 sanding tools 1 which are rotated
cl ockwi se seen fromthe outside end, and as shown in fig. 3. The sanding

tools can consi $an@hg &K wiich hfedBiat6¢ BlockRis6 sedh fr%ﬂﬁtﬁ@!f&ﬁﬁ?e%naf &nd

provided with incisions extending radially outwards for the formatrion of
segnent ed sandi 3§ SBPWREATE- 2. The i ndivi dual sanding disks are provi ded
with a hole around the centre axis so that they can be nounted on an axle

3 by being push on to said axle and tightened to forma sanding tool 1,
1010 The sl x 1 a8 TRBHNG.I0es Emsarsrd od cibkereul Ty sBeatimatadial and o

turning skaft 3ge Ei;uv‘rdkdc\mm Inélsforisetshiding raldtallyeo\twh RR! Bt formatibRefs 1.

10, around over t ltem4 in a turning novepent which extends parallel to
the surface of Seg@eNtedsanding glementsc2.t thy individugh sapding Kiskstase meevided

i ndi cat ed by t h@itArd Refefaroliktbthel diftrsi H4iP8o Mt B%eydca b MdiPtdPoh ainlaxid 0 are
rotated so that _the three égcgbaé&ggi are rotated’in the direction |i ke a

roller, as indi t¥eReBY PUs id 3ie @ad tightenedaifaim @ sansling 1°°|ér1e

rotated in the qpposite direction, as indicated by 20 the arrow 9.

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.



Buring the sanding, the individual tools 1, 10 are rotated on their axles 3
while at the sane tinme they are turned over the item4 by the shaft 12°'In a

turning novegpRbafles 25 I n order for the whole of the itemfq. he s t by
the tools, it ?a’%\ 5e noved in relation to the tools, e.g.ﬁ(gﬁllgggsa)ﬁ%?shom

transport plane, or the tools can be novegl over the item Alternatively,
this can be effected by a conbination of novenents, i.e. where both the
itemand the tools are 30 noved in relation to one another. WD 99/ 22905

PCT/ DK98/ 00472 @nldrder dedcHisveds Pyt sanBRigl esiit, 5k88idiMY etk ihverRippahgdi Ng to
direction rust be

the invention t three tools 10 yotating in the rqllin )

rotated slightl 3&%@’8& 14 F?gﬂtf’}%@ tBﬁrr&h”Q 86?%'09 PeRtRe ’f?éagﬁﬁ sfightiyoiastesi ¢ e
dihr elct i onh T][li s tjha?1 'rtml'tdmeé t&sbls’ :Il hrofalﬂgggk!i ﬁé &¥pdate _rmé?tﬁorf?frh@é igqn?icﬁte?ﬂﬁ_ 9,
the length o ch, i ndi cat es e i fference in e_speed of rotation.
An eXarrgI e of \é\{}bﬁ drawigg By fpeaR et %’é??”?lﬁ\?é‘daé: t3e denath BBVR&%dﬁa'FéﬁeSJPGSOO
mm a speeds of rdiffevehosminothe 5peed of tation. t he oppositely directed rotation,
and a speed of rotation of 1,070 rpmin the rolling direction, i.e. a 7%
In- 10 crease in speed in relation to the speed in the opposite direction.
The theoretical Ahtkamplead saeh aesEmdidietobbtart hanve speatds tedl didrefepof 300N t he

because of the ey axgeett G REBIRCo! OB ab LR e ranpbeitol el figidhndi ng
15 segments duriargl & Ispeedof eatation (r;)f Sm;i]’ed'prrj In ﬁhﬁ mmggrdemgbﬁ%mﬁiﬁﬁg%{mo !sgrre
el atve sihar nerepsll Bia® T Rkibrito B ey MR SonG B el ") tem Toral|
of the segnents on the tools.

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 sandi'n'g 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
1l rotating ¢ , opposite direction, whereby this resultj [Wals)

ef f ect becorr‘g29Mt}§?5f orm due to the uniform sanding rmvenenffé;lg%l?ﬁ@ﬁ‘gg

| ndi vi dual sanding elenents. 25 There is tereby achieved a uniform sandi ng
result, inthat at no tine will there be any variation on the surface 5 of
the item4. Further to this inprovenent in the sanding result, a uniform

wear on the 30 tisasanding disksnt sl 6F theltbolslcan therefbibrverbetéd at fHasHRe bei ng
that these are now | oaded to the sane degree by the uniform sanding effect.
The lifetime of'M%e tools thus becomes the sane for all of the tools, and
t he changi ng of WO 99/22905 PCT/ DK98/ 00472 7 the sanding disks on all of
the tools can therefore be effecied at. the sane  tinme. Lt is naturally an
advant age t hat F‘h’é wah gn ?Q{agﬁrfﬁ% e?ﬁr%mgdtogis g%gegeggﬁgéﬁt 2" and
not when ol y hahfnectimé,femih rot vhapronlyinaINof themcste Wten doa@, on the itens is
nore uni form the securing effect on the con- veyor can be reduced to the

average | oad, whereby the consunption of power by the vacuum conveyor can
be consi der abl y Sireubedoadlén We ieeme s, mdfeeuniforrh Othen sse afing BffédtnsthB GoRg

el ements will e e sand- i effect to b dj ust which will result
ina uniform reg}g%r, c%[ﬂgevﬁeaﬁce#opogtqq %erﬁﬂﬁcf%fgvﬁhéfgﬁﬁggé cgPimpiiLof o an
i ncreased sandi pgwef by the Vamuutheonvegol carr nd edrisidprably réduocedposi te direction
with a suq%equent non-uni form 15 heati ng-up.

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 resuit for all such
sanding tools to be improved by changing the speed at which their tools
are rotated.



The nmethod is described in connection with a sanding tool as shown In fig.
1, but the sane nethod can be executed with sandi ng nachi nes of other

constructi oRgeodBb@l Y providing that they conprise tools ]ﬁ{} ot at ed
20 in different d?rections. It is thus possible for the s\gr?lngg%@gélt for

all such sanding tools to be inproved by&8hangi ng the speed at which their
tools are rotated. WO 99/22905 PCT/ DK98/ 00472 8 CLAIMS 1. Method for the
sanding of the surface on itens by nmeans of sanding tools which consist of
sandi ng segnents extending radially fromRimpse 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

iteg}_ so that urdefetibdt formtheusimeingobf theesureikr o lit@ﬁfiﬁ by higans e ?érﬂﬁHQ/i dgal
sandi ng segnent xert a sandl ressure agalnst the 1t surface, an
where there ar e%‘?ﬁﬁ Mehigh %%?f‘éﬁqaﬂ?%éﬁ@ﬁg §§ﬂmer'?§ ?’gﬁi‘gmﬂﬂﬂﬁﬁ%%Y BPR Ped in
rru][ ual 'y oﬁpo?] i thee tirmation ofig Wﬁhdim:aa'samdﬁa% $@cﬂ”psai1i rsanbidigntgol D@ih@doigt‘ed
relation to the r.J i S ved,in relation to t S in
ool s, o b ar A aBply bbb R Eerde Suitomab e B | <
moved (7) whil surfateaon the item; bee thiit uedér the ihfldemce of dhé eenteifugal fdree tHeem (4)
is rotated faster.. j e sanding tool (1) which is ve 7)
while rotating ?”ﬁ‘ﬁ""ﬁ‘?'t%%%ﬁﬁpgié’ﬂsmai & go??"(dg)g B%f@ﬁuf%@gPpéﬂﬁteﬂ%.e&Q.
Met hod accor di nguiface; | amdnwierecthereaare enotintedeseveralzswehdsariridi&sold Which
conpensat gqf or Lffere i ndi ng. pressur.e speed .of rotation
(8 of thaC% oo Al R ER D PR HBHRRR e LT RRES thue Bird
maxi mum 13% 20 ayediirefalatidn tp thedteingbethetiteanistrhevespieadliation tothatsamdirg®) f or
the tool (1) reiGid i alrh & PE rPRRW if $nsl thE YanBlhg 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.



