- 1 - Apparatus for Double-Sided, Ginding Machining of Flat Wrkpi eces The
invention relates to an apparatus for the doubl e-sided, grinding machining
of flat workpieces with an upper and a | ower work disk, each of which has a
work surface with a grinding |layer, wherein the work surfaces forma work
gap anongst thensel ves, .in which workpieges can be ground, wherein at |east
one of the work disks is rotatably drivable by neans of a driving

mechani sm and further having a device for guiding the workpieces in the
wor k gap. The | S ce- QFd-Nel: i : precise
machi ni ng of \éﬁ@&—@ég\gyﬁoﬁ hfét sﬁ eSr S}E@@%%%dfgmlggp ?gﬁ%swﬁgké%e\ﬁn. There
are many correspondi ng nmachines with different designs. Al conventional
doubl e-si de, surface-grinding machines are simlar in that they have two,
nor mal | y afihelimventionkrebiteks, an hppdnatst fog thé dowbleesidedhigrinding neaohéring wi t h

an abrasive material, and face each ot her, and which forma rk .g anongst
t hensel vesof flaf B‘{?@hp%‘?scwltt%h@ \%pgrpags;gslogf,eé V&Qﬂ‘o‘gaka‘?ﬁfmht Waigh sg%éessed

si mul t aneousl,y .on. bot h,si des,. A bl - sl: i ndi cﬁjl.@e i anet ary
ki nemat i g:s?vo S re%g%erwg[_gc? grﬁﬁ%ﬁgfgg&ﬂkﬁﬁ%giﬁl gwoggﬁﬁgf‘ E'J%ams %gotég gg anpl e.
The machi njRgned: HeMEvEs, MIWhich! WorkRéce AR e giint, ShRedif atWedsh opgch
machi nes results in nornally undesired burr fornati on on the workpiece
edges, wheofthe wertadisksiingotmatdpelrivablabpuneans gofha dhivires meshagiqui, aed. Many
nodel s of such nachines are al so known, wherein, grinding buns are normally
removed wi fuithsr hewingehdeviee Sor gwdingthe warkplagey Rpthec¥erkagap- di rect ed past
rotating brushes, the bristles of which are studded with abrasive grains. A
correspondi ng device is known for exanple from DE 20 2004 013 279 Ul. The
deburring ehe L3¢ YOUbREIRGEF Wil aceUsthdIRE ThAGRNECTHRASE Ahlifie HICHI ni ng
step in addition to the grinding neachining, which accordingly increases the
effort andwosgiiecds twich nwedi plane-pafalfdl asurfarek pissda®wn.- There are many

corresponding machines with different designs. All conventional double-side,
surface-grinding machines are similar in that they have two, normally annular
work disks, the front surfaces of which are covered with an abrasive material
and face each other and which form a work gap amongst themselves, through
which the workpieces are guided and thereby processed simultaneously on both
sides. A double-side grinding machine with planetary kinematics, as described

in DE 195 47 085 A1, is just named as an example.

The machining of certain materials, for example soft steels, with such machines
results in normally undesired burr formation on the workpiece edges, whereby
remachining on special deburring machines is required. Many models of such
machines are also known, wherein grinding burrs are normally removed with
brush deburrers. For this, the workpieces are directed past rotating brushes, the
bristles of which are studded with abrasive grains. A corresponding device is
known for example from DE 20 2004 013 279 Ul. The deburring of the
workpieces with such machines represents another machining step in addition
to the grinding machining, which accordingly increases the effort and cost of

the machining of flat workpieces.



Based on the explained state of the art, the object of the invention is to
provi de an apparatus of the initially naned type, with which a

doubl e-si ded, grinding nmachining of flat workpieces that tend to formburrs
is also possible with little effort and high quality. This object is solved
by the subject of claim1. Advantageous_gnbodi nents can be found in the
dependent cl ains, the description and the figures. For an apparatus of the
initially named type, the object of the invention is solved in that

deburring %Eggz%rﬂhe %{ésrlﬁﬂg ta?@of”t déugfilstthe Ze&fofttﬂﬁil’{\?%'hlﬁoﬁi@ g%ﬂd@re

desi gned t preces rin ining 1nt appar at us.

I n the appy appdratdsner ﬂ’i@ﬁ'ﬁﬁﬁaﬁ?yeﬁaﬁq@dQ?{)@&Whhrkﬁﬂlcﬁraedﬁﬁbledslﬂ’éyﬂ Stgrinding di ng
device in the work gap fornmed between he work surfaces of the work disks

and t her ehyachiainglos flativoakyEiecss thadtendaiohfosindayrhis albe passikleswithdidde in
that, in a known manner, at |east one of the work disks is drivenin a

r ot atl ng reffipré and th@lﬁ}éﬁﬁym sks can be arranged coaxially for machining.
However, a non-coaxial alignment of the work disks is al so possible. The
machi ning of the flat workpieces normally serves to produce plane-parallel

wor kpi ece BRifAf&s is E@l&e@’ﬁ@ﬁﬁé 8ub Ffeb?&!f @Iﬁﬁntle ABgatlods BRbadimentsvber i al ,
in particular a“steel matefial or exanple, the workpi eces can al so be

sem conduchefounsl§ iarthe depaideat clmnk,plheccbscrlptmnmuitfmﬁgue@f the grinding,
nore or | ess prom nent burrs can formon the workpi ece edges dependi ng on
the workpi ece material. The apparatus accordi ng to the invention thus has

deburri o '
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and are designed to deburr the workpieces during their machining in the

apparatus.

In the apparatus, the workpieces to be machined are moved by the guiding
device in the work gap formed between the work surfaces of the work disks and
thereby ground simultaneously on both sides by the work surfaces in that, in a
known manner, at least one of the work disks is driven in a rotating manner.
The work disks can be arranged coaxially for machining. However, a non-
coaxial alignment of the work disks is also possible. The machining of the flat
workpieces normally serves to produce plane-parallel workpiece surfaces. For
example, they can be made of a metallic material, in particular a steel material.
For example, the workpieces can also be semiconductor wafers or other

workpieces.

In the course of the grinding, more or less prominent burrs can form on the
workpiece edges depending on the workpiece material. The apparatus
according to the invention thus has deburring means arranged on at least one
work disk. The deburring means according to the invention can be provided in

particular on both work disks. Through these deburring means, the workpieces



are already deburred in the apparatus during their grinding machining or
respectively the burr formation is al ready counteracted through the
deburring neans. Thus, a considerabl e amount of burrs cannot even formin
the first place. The deburring neans are thereby arranged such that the
wor kpi eces en route to their machining [g_the apparatus cone in contact
with both the work surfaces and with the deburring neans. The appar at us
according to the invention thus conbines the functionality of a
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deburring f.gk&sivRlAa%e Bl fEniaBohi i dibadPceantiragted chasughethicodsbvering t he

deburring nmeans can be integrated into the work surface of the at |east one
wor k di sk. mEes. iblikspi e censidetable amsiumti | tf Aoy shynate byerr dorm rint the {istk gap

during their machining in it. A particularly cpnpac struction of the
appar at us Plgcachae debunring megn%ﬁ%ﬁwrghﬂoﬁﬂﬁﬁg@?svﬁb%@?ﬁ%é{%ctrﬁ%&e%?k di sk
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at | east one work disk are thus fornmed for the deburring nmeans. Dependi ng
on the typ@avehtiomahusicogbifies ke fimdtipnakits ofra despleesiile.esyrfadeegindiogi ment
of the guide device for the wor kgi eces and thus the npvenen Pat hs
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circunferepbigiiyein the work surface and/or radially in the work surface
and/or in a curve%l manner in the work surface. - 4 - An integration of the

deburring neans in the work surfaces is in particul ar advant ageous for

devices with so-called planetary kinematics. According to another
enbodi nent Aceosling (o oae carbatimentithe dgbwrrigemepns san pedpiegragdyrioathe rynner

di sks arranged in_.the rk gap,for quiding the Kpi . [ recei ves
t he wor kpi %’2’2‘% 3y fage ﬁﬁgéléess%d 1??‘?”88%5%’8& aalaky:\gﬁh e&ﬁgfﬁé?%% gx@llrrg%ns of a
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manner, anpéﬂﬁ@@[argndompaauécﬁ’fstmbﬁo@roftthetalppdrartlim'gs, acitievesl m #tis nemsier.one of
the pin or toothed rings can be rotated by neans of a drive. The at |east
one runnerFdi gkiscthe atHeastameowaringisk ¢anvbaveceteleasi onertogshionmesd wethenet er
with which it rolls on it during the.rqgtation of at |east one pi r
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Fur t her nor BerdetingathebRofl 8xp dFcht hatledshondeworly disk areahas doenmed feangrd
annularly and circunferentially on the outer perinmeter of the work disk.
Addi t i onal Hgbwringlmeansati vely, it can be provided in the case of annularly
desi gned work disks that the deburring nmeans are arranged annul arly
circunferentially on the inner perinmeter of the work disk. The deburring

means t hus n_annul ar n i r I e at
| east one %ﬁ@@iﬁ?&ﬁﬁh&tﬁ@ (grr%%?ilhlrrrgﬁg,o?ﬁ%/ \%)rrg%‘%gé:segﬁérh ggﬁf?{ g{ when
they are rgfpaanéfOBT e 0RIK deviRe For @h¢ Blorkbicted dnldughugatke mhbeemengy into
the action area of the deburring neans. This renoval or insertion of the

wor kpi ecespathd deseribed by hemdinndrecmursecof wiachining inléheimork gapediferenh t ake

place once ggcgm(é%/r(i:clail Cdaelsilg%si(?f ‘;[hréedecb%l#irslg rirjlfeaﬁlsvO cr:elfrP ibgce?d\%%?acg%ggg.nﬁl' another
embodiment, the deburring means can thus be arranged in a ring-like manner
circumferentially in the work surface and/or radially in the work surface and/or

in a curved manner in the work surface.



The design of the deburring neans outside of the work surface is
particularly suitable for devices that do not have planetary kinematics.
Accordingly, in the case of the apparatus according to the invention, the
device for guiding the - 5 - workpieces in the work gap can al so guide for
t he purpose of machining the workpieces Qut of one area outside of the work
gap into the work gap and back out of it again. Such a device can for
exanpl e have a rotatably driven guide disk, the rotational axis of which is

arranged i nl cal lel, b ff.set t ' i:s/; : h Kk
i ke TheRomfssraigh o hede B upbtati U° gl SOk PQRacRy's? Aipm eIl 00 0"
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of the work gap again. They thereby come in contact with the deburring
means arr agigeierf enbedimnqite tlon dehicececipehave théeast dneasn pentécular kediralk .
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wor kpi ecesmeheer, @orisnéhaied An auttenpinnor teothad sngewhgrsin g least wngiHdhand are
deburred in thi sgtr%r&ner. I ract It has ven 1.t the

bristles pPBtMIQ TFIRgH ‘Eagl © %@3}3’ Wﬁ@n%fgrdgw:f gﬁlgza?ﬁe%ﬁ%{)glb%gu%& gap.

disk can then accordingly have external teeth on its perimeter, with which it

rolls on it during the rotation of at least one pin or toothed ring.

It is also possible to arrange the deburring means outside of the work surface on
the at least one work disk. The deburring means can thereby be connected with
the work disk, but do not have to be. Furthermore, it can be provided that the
deburring means are arranged annularly and circumferentially on the outer
perimeter of the work disk. Additionally or alternatively, it can be provided in
the case of annularly designed work disks that the deburring means are
arranged annularly circumferentially on the inner perimeter of the work disk.
The deburring means thus run annularly along the inner and/or outer perimeter
of the at least one work disk. In this embodiment, the workpieces are deburred
when they are removed from the work gap or enter it and thus make their way
into the action area of the deburring means. This removal or insertion of the
workpieces and the corresponding contact with the deburring means can take

place once or cyclically in the course of workpiece processing.

The design of the deburring means outside of the work surface is particularly
suitable for devices that do not have planetary kinematics. Accordingly, in the

case of the apparatus according to the invention, the device for guiding the



Accordi ng to anot her enbodi ment, the deburring nmeans, in particular the
deburring brushes, can be height-adjustable. This height adjustability can
define exactly how far the deburring nmeans can extend into the work gap.
Mor eover, a continuous readjustnent of the position of the deburring neans
can be perfornmed with the height adjustagility if necessary, in order to
mai ntain the desired projecting length even in the case of wear and tear of
t he deburring nmeans. Normally, the wear of the deburring neans takes place
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deburring neans, Ttor exanple the deburring bruShes are nounted. However, an
adj ust mentoutsofait sagatn riahvalklegideycare forsexaimgethaver e wetatably divearguide

actuated manual ly or by notor and permt hejght adjus nt i i S, manner .
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rotating manner.  The, debur.rin ff.ect 4S. | r QL @t f the
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anot her separate drive than that of the work™ disk for the deburring neans.
This is cogggithaiugh it andasuti cluther wotle gap hagaite bilreyi thgrebyacemarie cntashged
outside of the work disks and independently of them In the case of this
enbodi ment withttbe debutringnaieanp ewasgedfor arample lendihsiesdesif Rt destiPrf ng
nmeans can be SSJ Ect ed i ndependently of each other and opposite rotational
di rect i onsWeHhdiKso be set for exanple. The flexibility is thereby

i ncreased and the deburring effect can be further optimzed. One exenpl ary
enbodi ment of the invention is explained belowin greater detail using
figures. Thgcstdavd roarsdiscspebialtatpractiday embodihent, thet debuysng madanstcanct ur e

of an apparatus according to the invention in a
have deburring brushes, which protrude with their bristles over the plane of the
work surface of the at least one work disk. The brushes can have individual
bristle bunches, which are provided with abrasive grains for deburring. The
bristle bunches are arranged behind each other along a for example annular,
radial or curved progression of the deburring means. They protrude slightly
beyond the plane spanned by the work surface of the respective work disk, that
is in particular into the work gap. The workpieces then come in contact with the
bristles during machining and are deburred in this manner. In practice, it has

proven beneficial if the bristles protrude 0.1 mm to 1 mm over the work

surfaces into the work gap.

According to another embodiment, the deburring means, in particular the
deburring brushes, can be height-adjustable. This height adjustability can define
exactly how far the deburring means can extend into the work gap. Moreover, a
continuous readjustment of the position of the deburring means can be
performed with the height adjustability if necessary, in order to maintain the
desired projecting length even in the case of wear and tear of the deburring

means. Normally, the wear of the deburring means takes place faster or slower



perspective view according to a first exenplary enbodiment, Fig. 2 a
section of an apparatus according to the invention in a perspective view
according to a second exenplary enbodinent, Fig. 3 a work disk of an
apparatus according to the invention in a top view according to a first
exenpl ary enbodi nent, Fig. 4 the work di gk shown in Figure 3 in
cross-section, - 7 - YT

than the wear of the grinding layers of the work disks. The height adjustment of

the deburring means can for example take place through replaceable fixed or

adjustable spacers, on which the deburring means, for example the deburring

brushes are mounted. However, an adjustment is also conceivable by means of

set screws, which can be actuated manually or by motor and permit height

adjustment in this manner.

According to another embodiment, the deburring means can be driven in a
rotating manner. The deburring effect is improved through rotation of the
deburring means. The deburring means can thereby be driven by the same drive
as the at least one work disk. But it is also conceivable to provide another
separate drive than that of the work disk for the deburring means. This is
conceivable in particular when the deburring means are arranged outside of the
work disks and independently of them. In the case of this embodiment, the
rotational speeds for the work disks and the deburring means can be selected
independently of each other and opposite rotational directions can also be set
for example. The flexibility is thereby increased and the deburring effect can be

further optimized.

One exemplary embodiment of the invention is explained below in greater

detail using figures. The drawing shows schematically in:

Fig. 1 the general structure of an apparatus according to the invention in a
perspective view according to a first exemplary embodiment,

Fig.2 a section of an apparatus according to the invention in a perspective
view according to a second exemplary embodiment,

Fig. 3 a work disk of an apparatus according to the invention in a top view
according to a first exemplary embodiment,

Fig. 4 the work disk shown in Figure 3 in cross-section,



Fig. 5 a work disk of an apparatus according to the invention in a top view
according to a second exenplary enbodi nent, Fig. 6 the work di sk shown in
Figure 5 in cross-section, and Fig. 7 a work di sk of an apparatus according
to the invention in a top view according to a third exenplary enbodi nent.

| f not specified otherw se, the sane refgrence nunbers are used for the
sane objects in the figures. Figure 1 shows the general structure of an
apparatus according to the invention for doubl e-sided nachining of flat
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carried orpiphg piheokofk @ikt 3howhen Figere Snior drosi-séctib®, esdr ot at abl y drivabl e
via a drive notor not shown in greater detail in Figure 1. On the, bottom
si de not sFigwd i a workudiek of amappayatas gicsrrding fadhe NGO A&P WY ch i s

provided in the showy exanple with rindi | ayer. The base 14 has a
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work surface on its top side. The |l ower work disk 22 is also rotatably
drivable via a drive notor (not shown), in particular opposite to the upper

wor k di sk f¥8aotSeeerfald bteneiseditiksardd refeeeritonumberstdre usedefor W kamesk 22,
each of which have recesses 26 for workpi eces to be nachined. The runner
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work disk 22. It also has a work surface on its top side. The lower work disk 22

is also rotatably drivable via a drive motor (not shown), in particular opposite to

the upper work disk 18. Several runner disks 24 are shown on the lower work

disk 22, each of which have recesses 26 for workpieces to be machined. The

runner disks 24 each have external teeth 28, with which they engage with an

inner pin rim 30 and an outer pin rim 32 of the apparatus. In this manner, a

roller device is formed, wherein the runner disks 24 can also be rotated during a

rotation of the lower work disk 22 for example via the inner pin rim 30. The

workpieces arranged in the recesses of the runner disks 24 then move along

cycloid paths. -



Figure 2 shows a part of the apparatus according to the invention according
to a second exenplary enbodi nent in a perspective view. The annul ar upper
wor k di sk 18 and the al so annul ar | ower work disk 22 can be seen. The upper
wor k di sk 18 has, as in the exanple shown in Figure 1, a work surface 34
with a grinding layer. Accordingly, the Eomer wor k di sk 22 al so has a work
surface 36 with a grinding |ayer. The wolk surfaces 34, 36 anongst each

ot her border the work gap. In the exanple shown in Figure 2, the upper and

| ower wor k_ di sks, .18 are _aligned w . | i and
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of doubl e-si de_ machi ni.ng _nachi ne 10 are neral.l,y kaown _.to p skilled
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are al so gﬁﬂ@F@ﬂst skil®@intthe artper son skilled in the art. Figures 3 and 4
show an exanple of an annular |ower work disk 22 that can be used in the

apparatuses shown in Figure 1 and Figure 2. In the case of the work disk 22
cxanpl e shBUENIS sBomi Bt LIS HIS TS ArEE TS 10 ey ACORIBE T e vior
exanpl e shblBYIC arsgoj : ; e work
di sk 22 has_an .annu Cj i i i wor k
surface socesthanenc Rl dhtbearbar Ay Tl f e Mak o
progress ciiskurd 8r&Mkd AlsbdarintildrNBweprtorkUislace . bd-eseneLiepipper terk

deburring brushes 44 have several bristle bunches (not shown in greater
detail), whiskhl$uhasaas anged ekahpledsheaeh intfigureal oagvetkesyrfangr 34 sVidh aof t he

deburri brushes 44. As b int [ - ti in Fi 4, th

debur 11 g BRDGRESaHar. AGRrdRel B [SYSTORork GRBa Byenst RQVIRAVEEF ne wor
f 36_0f th K, di 22. i | 1
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deburring Wdt'§}%§. #¢ (R Bk M pIhgh ARV S Figliret Nahe uppenhnd NGwen widik digipar at us
and are sinultaneously deburred in this manner during their machining. The
i nt egr ati on8o??2 afealiaindrwithgaok attsr 4daiaoewaxiall Fagd refste3arandd 4o0tatippak he
wor k surface 36 of the work disk 22 is suited in 1Q;arti ular for use. in an
appar at us ke3B! Ahelmegnikasidrathe appaus §BOVD B FiekEmpp 41§ APRAIGHHSeI

10 - Figure 2 has no planetary kinematics. Rather, the device for guiding the

workpieces in the work gap according to Figure 2 also has an annular guide
disk 40, in which workpieces to be machined (not shown) are held in recesses
41. The guide disk 40 is rotatably drivable. Its rotational axis 42 runs mainly
parallel to the rotational axis 38 of the work disks 18, 22, but offset to it. In
particular, the rotational axes 38, 39 of the work disks 18, 22 can be slightly
tipped against each other, in order to enable the insertion of the workpieces in

the work gap. Through a rotation of the guide disk 40, the workpieces held in



deburring brushes 44 in this work disk 22 are arranged outside of the work
surface 36 on the work disk 22. The deburring brushes 44 are thereby
arranged annularly circunferentially on the outer perineter 48 of the work
di sk 22 and fastened in a manner not shown in greater detail. The fastening
can be provided on the work di sk 22 or ot herw se i ndependently of the work
disk 22. In the course of their rotation"with the guide disk 40, the
wor kpi eces held in the guide disk 40 cone into the action area of the

deburring brushes 44 as th ent.er _and it _the wmor b en the
wor k sur f d8egregossesdly fRptas ‘@%rlpeglﬁb‘ﬁ%li%g?rﬁ %‘gltgl\é?r e&&?% Iﬂﬁéogg(%kt %%%\e i s not
shown in Figur , it 9]@{3(11- I i Hachtheddaniike 44 can
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is suitable in particular for use in an apparatus as shown schematically in
Fi gure 2. tbepwpdiofglouhleside gaathimingfmadhinglp @se gengraly kKBPWDHE aRFRPR eces
and thus the paths described by.them.in 1he course of t chi nj. in the
hork gap, FeHEhEr MscHraot FERSCHBETGK Bkt R ABB Tt ARG AT e
advant ageoys, 10 Lhis i 1P ot Ha& rAdtivhdlxdgbur ring
brushes 44W18‘MF%H$CEt°o%£r°z‘g‘gthrgraé?5F’?@“ﬁ‘lﬁ%@iﬁgg‘% surface 3{3 and are

i nt egr at edyd-iH 4t HEsAOW Ith SeEps Qo Xachi then duThi mabhiges erd atsd gemsalin
exanple. Naturally, the deburring neans 44 could al so progress for exanple
in a curvekhovemnea persontskileat o tharaftace 36 gui ded by correspondi ng recesses
46 or describe another progression. Please note that even though Figures 3
t hrough 7 show exanples of a | ower work disk 22, the upper work disk 18 can

natural ly be proyid it h [ i ; i Len

it er nat | VERYRG: Y g s SR gt FEARRUAE TN, Bl Qi avem ber
brushes 44, shawini Rpphanises Yhewnah FigeledhindBjgist ablle tisocdsbaif the swdrki ci ent
projecting length oP t he deburring brushes 44 beyond the work surface pl ane

into the wdisk 23aghoven al Rapsesehand dd debamingunicans 4$hedehwsringbrushes BfiBhes 44.

In the exanple shown, this projecti |l ength s set tween.0.1 and, 1 mm
- 12 - tr}rlg example shown, arepinté:gratednl%to t egwork sur%ace 98 I\f\gr this, tﬁe work

disk 22 has an annual, circumferential groove 46 in the area of its work surface
36, in which the deburring brushes 44 are arranged. They thus also progress
circumferentially in the work surface 36. For example, the deburring brushes 44
have several bristle bunches (not shown in greater detail), which are arranged
behind each other along the progression of the deburring brushes 44. As can be
seen in the cross-section in Figure 4, the deburring brushes 44 with their bristles
project over the plane of the work surface 36 of the work disk 22. When used in
the apparatuses from Figure 1 or Figure 2, the workpieces thus come in contact
with the projecting deburring brushes 44 during the course of their machining
in the apparatus and are simultaneously deburred in this manner during their
machining. The integration of the deburring means 44 shown in Figures 3 and 4
into the work surface 36 of the work disk 22 is suited in particular for use in an

apparatus with planetary kinematics, as shown for example in Figure 1.

Figures 5 and 6 show a work disk 22 in accordance with another exemplary

embodiment. In contrast to the example shown in Figures 3 and 4, the



Claims: 1. Apparatus for the double-sided, grinding machining of flat

wor kpi eces with an upper and a | ower work disk (18, 22), each of which has
a work surface (34, 36) with a grinding |ayer, wherein the work surfaces
(34, 36) forma work gap anongst thenselves, in which workpi eces can be
ground, wherein at |east one of the worﬁldisks (18, 22) is rotatably

drivabl e by neans of a driving nechanis O'and further having a device for

guidin?42?e morkpiecesdin t he York gap, characterized in that deburring
means re.arrange .at, | east, on t he I 1 SKSa( 2 whi ch
are desi gn%eg’umn%%}ﬁ%estzﬁzg IQ\K}PEp}VQEléghS&?? naégt%r}é%gé (rirgé:"ﬁlg]?fsn%@tlhr? %ﬁrek
appar at us. GbHS dRKCET AiRdddiirGh@ibbuishes AAairaGh&kby atrahged hat t he
at | east osr%%fav%rg% %Pgﬁar(%lél,é%%%as at Ieas? one’e?ecesrs (46)yforan§?j in the
area of themnirky slithateehfdlly 36)theicutgrapdrimeteart8aof theaworlodiskgioand ( 46),

in which the deburring neans (44) are arranged. 3. The apparatus .gccordin
to cl ai m 2fastehad i aeninnsd Noh RO in rgéeaa@tﬁﬁtalil-nljh%@é%u@&ﬁgn Q? é’r%‘fla%ﬁiged °

| ar| [ nf tiaglJy in th f [
?EB?aﬁ{Kyi&{tﬁ%w& skpate ot issopdspaticaf e Witk ARGPR i B8 er
e work s s T E&@H- ARCROA
previ ous c%qrgnéésfg%ér%)cégr} glétg tlhﬁ g[% at lt%{gg%evi Cgﬂ#ﬁggcésg}eg?‘%ﬂ{ehgemée

wor kpi ecesdiiRe0adorh@ @b theactiomassa ¢ff thk deBdjriry banhesi4# mstthey emtek agdp,
whi ch receives the workpieces to be machined in recesses (26) and can be

rotated byexitathe ofork gep| Ermislihssweethehebyvarkcswrfaeeswdftk pdecad iaict he

runner d S(I;OI’E‘GZS?D)OHH}?IVg?y %e%ﬂ?re(éy%l%ilcgug%a%hqg ‘is not shown in Figures 5 and 6,

additional or alternative deburring means 44 can naturally also be arranged
annularly circumferentially on the inner perimeter 50 of the work disk 22. The
embodiment shown in Figures 5 and 6 is suitable in particular for use in an

apparatus as shown schematically in Figure 2.

Depending on the design of the guide device for the workpieces and thus the
paths described by them in the course of the machining in the work gap, further
geometrical designs of the deburring means 44 can be advantageous. In this
regard, a top view of the work disk 22 with deburring brushes 44, which
progress radially in the work surface 36 and are integrated into the work surface
36, is shown in Figure 7 only as an example. Naturally, the deburring means 44
could also progress for example in a curved manner in the work surface 36

guided by corresponding recesses 46 or describe another progression.

Please note that even though Figures 3 through 7 show examples of a lower
work disk 22, the upper work disk 18 can naturally be provided with deburring
means according to the invention alternatively or additionally to the lower work

disk 22.



- 13 - 5. The apparatus according to one of the previous clains,
characterized in that the deburring nmeans (44) are arranged outside the
wor k surface (34, 36) on the at | east one work disk (18, 22). 6. The
apparatus according to claimb5, characterized in that the deburring neans
(44) are arranged annularly circunferethqlly on the outer perineter (48)
of the work disk (18, 22). 7. The apparatus according to one of clains 5 or
6, characterized in that the at |east one work disk (18, 22) is designed

larly and that. t bugf | -
Ciount ef S 4PRGTiBE TR AL TRuR, s (ks of FERIAERAINGS Il 2 ) o
Th i ' i { B, behand@cher woskd i
hat e Qe R e e Drbanes. (4] which ot o] ect

with thei rsd@fdcegﬂa&e onethé herklgapes alwayeenmrad sved dogng3ls va@y obfthe he at

| east one work disk (18, 22). . L. )
brushes 44. In the example shown, this projecting length is set between 0.1 and

1 mm.



9. The apparatus according to claim8, characterized in that the deburring
nmeans (44) are height-adjustable. 10. The apparatus according to one of the
previous clains, characterized in that the deburring neans (44) can be
driven in a rotating manner. 11. The apparatus according to claim 10,
characterized in that the deburring neans, (44) can be driven in a rotating
manner i ndependently of the at |east ohéﬁﬂbrk disk (18, 22).

Claims:

1. Apparatus for the double-sided, grinding machining of flat workpieces
with an upper and a lower work disk (18, 22), each of which has a work
surface (34, 36) with a grinding layer, wherein the work surfaces (34, 36)
form a work gap amongst themselves, in which workpieces can be ground,
wherein at least one of the work disks (18, 22) is rotatably drivable by
means of a driving mechanism, and further having a device for guiding the
workpieces in the work gap,
characterized in that deburring means (44) are arranged on at least one of
the work disks (18, 22), which are designed to deburr the workpieces

during their machining in the apparatus.

2. The apparatus according to claim 1, characterized in that the at least one
work disk (18, 22) has at least one recess (46) formed in the area of the
work surface (34, 36), in particular at least one groove (46), in which the

deburring means (44) are arranged.

3. The apparatus according to claim 2, characterized in that the deburring
means (44) are arranged annularly circumferentially in the work surface
(34, 36) and/or running radially in the work surface (34, 36) and/or

running in a curved manner in the work surface (34, 36).

4.  The apparatus according to one of the previous claims, characterized in
that the device for guiding the workpieces has at least one runner disk (24)
arranged in the work gap, which receives the workpieces to be machined
in recesses (26) and can be rotated by means of a roller device, whereby

received workpieces in the runner disk (24) move along cycloid paths.



10.

11.
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The apparatus according to one of the previous claims, characterized in
that the deburring means (44) are arranged outside the work surface (34,

36) on the at least one work disk (18, 22).

The apparatus according to claim 5, characterized in that the deburring
means (44) are arranged annularly circumferentially on the outer perimeter

(48) of the work disk (18, 22).

The apparatus according to one of claims 5 or 6, characterized in that the
at least one work disk (18, 22) is designed annularly and that the deburring
means (44) are arranged annularly circumferentially on the inner perimeter

(50) of the work disk (18, 22).

The apparatus according to one of the previous claims, characterized in
that the deburring means (44) have deburring brushes (44), which project
with their bristles over the plane of the work surface (34, 36) of the at least
one work disk (18, 22).

The apparatus according to claim 8, characterized in that the deburring

means (44) are height-adjustable.

The apparatus according to one of the previous claims, characterized in

that the deburring means (44) can be driven in a rotating manner.

The apparatus according to claim 10, characterized in that the deburring
means (44) can be driven in a rotating manner independently of the at least

one work disk (18, 22).



