us for Double-Sid4 Ginding Matchwin CO Fl at Wirkpiects The invention
relates to an apparatus for the doubl e-sided, grinding nmachining of flat
wor kpi eces with an upper and a | ower work di sk, each of which has a work
surface with a grinding |ayer, wherein the work surfaces forma work gap
anongst thensel ves, in which workpi eces 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 work gap. The
use of doubl e-side, surface-grinding machines for precise machining of

wor kpi eces wi t Appamtpd Bndd patrlal Sided.surindinesMiashinirswnl Fiph d¥ erkariecefany
correspondi ng machines with different designs. Al conventional

doubl e-si de, surface-grinding machines are simlar in that they have two,

normal | y annul.ar rk disks, the fr a f: whi ch: with
an abr asi v%‘f’é’?f\{\@ o 5‘%8%? 38&%%’ r@ﬂ %ef&g%d&ﬁqlgﬁlqggf %?lga&gr Eﬁég{g anongst

t hensel ves ’oftﬁ‘e[tq,k’&g( Wﬁﬂe‘é !lvfftﬁ%n\fﬁﬁdﬂ%?'a%eé 1&Wer Gdirdensianchchhsrehichpiacessed

si mul t aneously on (g)t si des. A doubl e-side grinding machine with planetary
ki nemat i cs,wak sefce ivbied aigninding 85 e, AvbSsinthe werlf sifacearformaswark gxanpl e.
The machining of certain materials, for exanple soft steels, wth such
machi nes r e@sumgst therpslyrs, 1y Wirge s70r&RI196ES £aR GRBIONBG: WRETNR bPBte

model s of - Sudhe iah s B BB RS ans J RPRS wlei ML A, Yy
removed w ttﬁrtﬁéx:ﬁﬁ{iﬂ%g‘éfe%ﬁesfor%ﬁidi&%!ﬂﬁe WolEi¥EsanKRE SRR @pe di rected past

rotating brus bristles ~of ich are studded with abrasive grains. A
correspondi ng device is known for exanple from DE 20 2004 013 279 U . The

deburring of the workpieces with such nmachi nes represents another mag¢hining
step in addite use 6 dawbleysidedisHEfagerehingding maghings HE cRicaISigChiREIg28es t he

effort and vggr?(%ie%];st\tlv?thm%\%l rf)ll'g -f)JeflraI1lefﬂsur{‘ak?:fe:sk Pls®kR5wn. “TRere 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 claiml. Advantageous enbodi nents can be found in the
dependent clains, the description and thefigures. For an apparatus of the
initially named type, the object of the invention is solved in that
deburring nmeans are arranged on at |east one of the work disks and are

desi gned t Badebunrthe keplamddstetest derarpghe bbjact phde ivegtipn 13 FePepPPEe at us.

In the apparatus, the workpieces to be machjned .are ved b he. gui di ng
devi ce i n BAEPROFRUY QP the imsia!lyarame txn?eweé‘ﬂquygﬁfaagﬂ?‘éﬁsfs@(ﬁﬁt &Km%kn%i sks

That, i n st AR NeRTRS Rl Hr i A BB AR

rotating mapRerandiehWiakicdi sks can be arranged coaxially for nmachining.
However, a non acnoal%%a;l&gl i%nment of the work disks is also possible. The
machi ning of the flat workpieces nornmally serves to produce plane-parallel
wor kpi ece surfaces. For exanple, they can be nmade of a [lic material,

met
i n particulfs abjseeis soferceby dhe surjecteslaipme |- {\ﬁl@amgﬁ‘b‘llse%@go@é‘?@% 5§ be
sem conduct or. wafers or other rkpieces, in th I t he grindi ng,
more or | ed§ fpPB 'mﬂmé%’&?’ gmcégﬁ“?%tﬁ? g?ﬁsctr‘r%lomg&ﬁgé%%égges dependi ng on
the workpi ece material. The apparatus according to the invention thus has

d. eburring neans arranged on at |east one work disk. The deburring neans
accordi ng tRrtdie appaenis of tharinhallyr omndédype, far bbrut axf the invthiiowrik
di sks. Through these deburring means, the workpieces i
solved in that deburring means are arranged on at least one of the work disks
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



- 3 - are already deburred in the apparatus during their grinding nmachining
or respectively the burr formation is already counteracted through the
debuni ng nmeans. Thus, a considerabl e anobunt of burrs cannot even formin
the first place? The dehurring neans are thereby arranged such that the

wor kpi eces en route to their machining in the apparatus cone in contact
with both the work surfaces and with the 8eburring neans. The apparat us
according to the invention thus conbines the functionality of a

doubl e-si de, surface-grinding machine with that of a deburring nmachine so
that the warkpileady dehmursédniht taeeepsrgtugr duridg atheird gbimding MABING; AT si t u

deb i t ak | duri hi ni ng. i i

Gebur 1| ng. rewestivel Be. Uit dgRERGER ThagcRho CABRIETErd 480 BRGNS one
wor k di sk, The kpi eces will. he_ si e r i Nt k gap
during the!n?eaﬁlﬁ\t,:\ﬂ{hhlgha_ ??Psﬁvi_i?raﬁ\l p%@?@u#gwg%@ét%ngg%g?itgg %\%Et he
apparatus g, &C FI'h%"(?éi)drﬂn%hhéarﬁﬁzﬂr@ether Farkdfiged dut@ @kt kieastorpiecevoerk di sk
can _have a ?east one receéss formed in fhe area of the work surface, in
parti cul ar ratitel @agieiromachingoy én theapparetust trendébwontacy witabsthathe worlanged.

Correspondi ng recesses in the front surface bordering the work gap of the
at | east onurfaeesk agidskvith dhendebyrsingedgans. (He d@BATAH FCTREHES @eﬁg‘ﬁdi ng

| east f s} f . _ . . DR
Ui de devt davansion, HubuBrRBinse bl faehintlibrEP RohuNEks i nE R et oy "
themin th?ﬁ@%ﬁ%ﬁh MRghiofl ROdbBuARE WAdhigaRso dhbf ahentyogepieBsy ieel

desi gns of hurring nmeans can be advant ageous, in another enbodi nent,

t he debur rishguE@ssisbagrdundsanded éburanig &thuk ninasitiugethirkieg naloeseplace during
circunferentially in the work surface and/or radially in the work surface

and/ or in anadvvied. manner in the work surface.

According to one embodiment, the deburring means can be integrated into the
work surface of the at least one work disk. The workpieces will be
simultaneously deburred in the work gap during their machining in it. A
particularly compact construction of the apparatus is achieved in this manner.
For this, the at least one work disk can have at least one recess formed in the
area of the work surface, in particular at least one groove, in which the
deburring means are arranged. Corresponding recesses in the front surface
bordering the work gap of the at least one work disk are thus formed for the

deburring means.

Depending on the type of machining of the workpieces or respectively the
embodiment of the guide device for the workpieces and thus the movement
paths described by them in the course of machining in the work gap, different
geometrical designs of the deburring means can be advantageous. In 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.



- 4 - An integration of the debarring neans in the work surfaces is in
particul ar advant ageous for devices with so-called planetary kinematics.
Accordi ng to anot her enbodi nent, the device can have at |east one, in
particul ar several, runner disks arranged in the work gap for guiding the
wor kpi eces, which receives the workpi eces to be processed in recesses and
can be rotated by nmeans of a roller devicke; whereby workpi eces received in
t he runner disk nove along cycloid paths in the work gap. The roller device
can have, in a known manner, an inner and an outer pin or toothed ring,
wher ei n at Areasicgeitionodf tie deborrorg twankdd thengerk surfacey 6t an gerigulakans of
a drive. The at |east one runner, disk can then accordi ngl r@ave ext er nal
teeth on i advpspgemwefor devipesinyithh spreaflgd| Rlapgfary ?%?%‘SC% CeBEmE Bh of at
| east one pin,or toothed ring. ;lt is_alisQ _pqssi 0. a t burring
means out sPREMHGF qﬁéoﬁﬂﬁ?{’s@gf devdog fap Héaqlgt é)[I gegg Sgéfemv\g?ﬁﬁgl?asrk%?ﬁag’
debarring apst Gk 88 ok hortim el vobhrkisiecBslt waigcinot
have to be. urtﬁlglra?’rl)ér}ge!’npg?%i ggrﬁﬁ e pr ogiﬁl%\é%)t at the debar ?i ng nmeans are
arranged apgedids theamebrkpiceesrfierienpralesyedin trhecsses endpeani et mtatod bshe wor k

disk. Additionally or alternatively, it can be provided in thg, %ase of
annul ar |y dessingredc 1ablek davisks wheeabyt Werkpegsss TPefd v e dh theauangy figk gagve

| -1 i nf tialll t i i met f th i Th
dobar 11 ng. HATECYHIGL! PHHS dhrF U iapBhgr Eh o T e 55 reagey BF fdiMiee or o
the at |eagt, one yo f@e?'a?llﬂ' %‘Lgu{\ﬂ?lﬂin %?1%8%@3%%%}\??6%{ kPjcasesn@be tkebar r ed

when they are renove rom gap or ent and thus nmake their way

into the agih@ptaiiRad Bingt ken debaidtbd gy means. of thidve clioyal least dmsemneon of
t he wor kpi eees and the corresponding contact with the debarring neans can

t ake pl ace disicearmthayetéardingly ihaveexteroal sasthofonwids lpsristrsens voigle Jehigly it The
design of the debarring neans. outside of the work surf.ace is particularly
sui tabl e fé@ﬁ%eviﬂc@gﬂ%%he r@W%&Oﬁ%ﬁ%ﬂ%P&ﬁ@ﬂ%P‘y{%tﬁ% f'8ts. Accordingly, in

the case of the apparatus according to the invention, the device for
gui di ng the
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



- 5 - workpieces in the work gap can al so guide for the purpose of

machi ni ng the workpi eces out el one area outside of the work gap into the
wor k gap and back out of it again. Such a device can for exanple have a
rotatably driven guide disk, the rotational axis of which is arranged

mai nly parallel but offset to the rotational axis/axes of the work disks.
The wor kpi eces can be held by this guide disk. and in the course of the
rotation of the guide disk guided into the work gap, through it and out of
the work gap again. They thereby come in contact with the debuning nmeans
arranged f evorkpizopd én ohe vhekegigecaf atsbeguitle| fonghe puepassr&f miagkining &t di ng
to anot her esge_ci ally practical enbodi rrﬁnt, Lhe deburring . neans (fgn have
deburring Irarkpigses @i ehope atauidsigr ©f the&iark gappiadicoyerk gaang Baek of t he

k surf f..the at t i i ngli vi dual
brist 1o butthad it aEniEn SyEEHAS0Re el idmelEadt 4o RRaBAT JBTYE Qi 1 AR,
bristle bupehes,ai6afbhanged drehhid Ragharldananllpiardld Gut ofawphe tannul ar

: l&@ ;
radial or curved progression of the deburring neans. They protrude slightly
beyond t he rplasingalspasares bfthicheonkodikks (FHeawerkyficdeean dspgwdd by shisguidali sk,
that is in particular into the work gap. The workpj eces then cqne i

contact wi sk aed bn ithe Iceyrsgued iy raieiehiohdheasyids €1 ifed dnfonthenVeranner |
In practice, it has proven be icial if the bristl 0 . to 1
mm over t h&¥oHKOEgh f‘é@’é& quﬁtogethév r%apgﬁﬁamAgl?%&c}ﬁ%rﬁB& oéognqn%? %%ro Lty
enbodi nent , : i NSyl j abOTitRE aPldashess can
be hei ght - %}lpug}egg?%ﬂr?@%%g% %ﬁ%ﬂ agr)%g:ég%#@ét f/)htr:tg%%dgfi ne egactl y how far
t he debuti RghiRBglE can extend into the work gap. Moreover, a continuous
readj ustnment of the position of the debarring nmeans can be perfornmed with

the height adjustability if necessary, in order to naintain the desired
projecting | ength even in the case of wear and tear of,the.deburring neans.
Nor mal |y, tHEORGAS th‘mPH?r(?éB?ﬁ‘?%Br%ﬁﬁ@em&%&@eﬁﬁégg q‘eggfrél?g of-agy 8&/&

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



- 6 - than the wear of the grinding |layers of the work disks. The hei ght
adj ust nent of the deburring nmeans can for exanple take place through

repl aceabl e fi xed or adjustable spacers, on which the dehurring neans, for
exanpl e the deburring brushes are nounted. However, an adjustnent is also
concei vabl e by neans of set screws, which can be actuated manually or by
nmotor and permt height adjustnent in thiG-manner. According to another
enbodi ment, the deburring nmeans can be driven in a rotating nanner, The
debarring effect is inproved through rotation of the deburring neans. The
deburring geanscsasartdfehe pyindmedinyesofithie vhekshstes. dheveigy adpestaent efast one
work disk. But it is also conceivable to provide another separate drive
than that ofe dhleurisekmgprk oot ﬁéamtfaFWriglaﬁ%élﬁgugf‘rmeﬁlaiC§a@6%&q%%| ein

i | wh he deb i ) i i
BRd | ndepebERIANE SpagRbrtn pinithan 42bimi ARERE,RYMHERE o PNt Gnar
speeds for bf@gﬂgwé u('i;lﬁdé%‘@wW@r, Qﬁ%gdmenﬂﬁ%% eafcdifatsielsciheshs of

i ndependent eac r and opposite rotational directions can also he
set for exgspk@ewkheviitiexdani bé tagtuased merriajlyi oc bgasetbramedd tpeemdebeighi ng
effect can be further optimzed. One exenplary enbodi ment of the invention
i s expl ai nedjusthent inthigrreanesr. det ai | using figures. The draw ng shows
schematically in: Fig. | the general structure of an apparatus according to
the invention in a perspective view according to a first exenplary

embodi ment '‘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. 2 a section of an apparatus according to the invention in a

perspective view according to a second exenpl ary enbodi nent,

Fig. 3 a work

di sk of an apparatus according to the invention in a top view according to
a first exenplary enbodinent, 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 seteond exenplary enbodi nent,

Fig. 5 a work disk of an apparatus according to the invention in a top view

according to a second exemplary embodiment,

Fig. 6 the work disk shown in Figure 5 in cross-section, and

Fig. 7 a work disk of an apparatus according to the invention in a top view

according to a third exemplary embodiment.

If not specified otherwise, the same reference numbers are used for the same

objects in the figures. Figure 1 shows the general structure of an apparatus

according to the invention for double-sided machining of flat workpieces. The

apparatus shown in the example in Figure 1 is a double-side grinding machine

10 with planetary kinematics. The apparatus 10 has an upper pivot arm 12,

which can be pivoted around a vertical axis via a pivot device 16 mounted on a

bottom base 14. An annular upper work disk 18 is carried on the pivot arm 12.

The upper work disk 18 is rotatably drivable via a drive motor not shown in

greater detail in Figure 1. On the bottom side not shown in Figure 1, the work

disk 18 has a work surface, which is provided in the shown example with a

grinding layer. The base 14 has a carrier section 20, which has an annular lower

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. -



Fig, 6 the work disk 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 enbodinent. If not specified otherw se, the sane
reference 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- si ded nmachi ni ng of flat workpi eces8-The apparatus shown in the
exanple in Figure | is a double-side grinding machine 10 with pl anetary
Kinematics, The apparatus 10 has an upper pivot arm 12, which can_he

pi vot ed ar Gndnachieing] dal warimeadsaodepgroond dew inserttd intouhe adcasacsu2®of t om

base 14. An annul ar upper work disk 18 is carrjed on.the piyot arm12. The
upper wor k thg swnng disks gdatldil W@MQFKb@’éﬁ%ilgv #2d5ey lgﬁﬁdog'l%o?a g%mri n
greater detail. in Figure. 1. .0n.the t.t,0 i i i t he
work di sk F83KA, Ya‘%ﬂ%‘fé’%%?‘ﬁcpé,voh?ﬁ%gr}tzr ? h%&gﬁfﬁgﬁrfﬁ rhf‘%eésg ﬁ}g‘%/\ﬁwéﬁ%srlr%l e
with a gringi Iwhi i LBbed QGiH @R WOrkpiBdesthdids an
annul ar lOV@&&%A{;{?X@i\glﬁ@%%b@??ﬁa%?gﬂﬁi%@g?%fﬂﬁ %?Jrface on i{sp&f&op si de. The
| over wor k bdi hlen221n sheabsse sdatalicadtl gnedrdtatadd eppérmomlavérveoriotok (Hhotl,

shown), in ggrti cular opposite to the upper work di sk 18. Several runner
di sks 24 artke sipoan verrkt tisk | dwes thesy Rregpesk fon example eRtoiicc WORERIECTSeRE s ses

26 f kpi b hi . Th dj 24 h |
Coeth 26, VREAToPY EIRACREGHbAGE YA ah PRSI RCF (TR0 S ch ShUEEr pi n
rim32 of Wﬁg@g&g%% Ye 'prﬁés’bgg ﬁoﬂ?ﬂgﬁrthgﬁl el hed tieNves Wkl iskRg, 2aher ein

the runner can‘'a e rotated ng a rotation of the | ower work
di sk 22 foran@xeyl are/isemuhgnddisgr gobind ion IHdth HideswoTkpistarsurar amhdgke i n
the recesses of the runner disks 24 then nove along cycloid paths. - 8 -
For machi nifnggtiethef #hos kypeacledoutdesdegmecinaing @laphg@rk(g@rei grngralhekp@tsses
26 of the runner disk 54. The two work disks 18, 22 are aligned with each
ot her coaxit@dRFTERN éf‘ﬁs i HE pivot arm 12. They then form anongst

t hensel ves a work gap, in which the runner disks 24 are arranged with the
wor kpi eces held by them In the case of at |east one rotating upper or

| ower work fq'Eﬁlle A8howea ﬁahﬁoﬂt[h@%ﬁpmmtlfs sic@kdib@ tbshé hernpoassedrding texanpl e
onto the workpi eces by neans of high-precision |oad system A pressing

force is theomkexemglap entleodimekpiree gerspechze piotesbeannulomupoeh Wik upper
o e v a0 115,22, 200, Lhey, i, ShiTuL L pequsl  oround o bot
machi ne 10 AGE 19504 aclls|i¥1 t!ﬁgoé%&rﬁpqe ashBWnsﬁpr’éﬂrU le,da Work @k 34 with a

grinding layer. Accordingly, the lower work disk 22 also has a work surface 36

with a grinding layer. The work surfaces 34, 36 amongst each other border the

work gap. In the example shown in Figure 2, the upper and lower work disks

18, 22 are aligned with each other mainly coaxially and rotate around rotational

axes 38. 39. In contrast to the apparatus shown in Figure 1, the apparatus in

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



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 he 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 |ower work disk 22 also has a work
surface 36 wth a grinding | ayer. The work- surfaces 34, 36 anongst each

ot her border the work gap. In the exanple shown in Figure 2., the upper and
| ower work disks 18, 22 are aligned with each other nmainly coaxially and
rotate ar ot ré@iseds ahainoaxowas in Iguten 2y care r @stled dhtdughagpamarksgathown in
Figure 1, the apparatus in Figure 2 has no planetary_ ki enat'ps..Rg%her,
t he devi cef(ﬂme(g taheny thesotaing prask disks 1, 2Heanfordeodipe C’E‘&Ph‘inﬁg R &Fi gure

2,219, 1 AL ST, Q408 0, kit Bl RUVSHARL G5 BTGy R
drivabl e. . ' ' . p ; ot |
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generally known to a person skilled in the art. O course, the work disks
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surface 36. For this, the work di sk 22 has an annual, circunferenti al

groove 46 idisk 22 has ea aofiuili sirmomiersutiflagreo86 46iin thhiardn ohids thekispifage

brushes 44 are arranged. They thus al so progress cifycunferentially in the
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shown for exanple In Figure 1.

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



- 10 - &burring brushes 44 in this work disk 22 are arranged outside of the
work surfece 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 otherw se independently of the work
disk 22. In the course of their rotationlw-th 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 they enter and exit the work gap forned between the
wor k sur f acieBulthg Bfushesl 4ar én clois nespodikng? yardelmanged. oussidh orfgihet wiosk i s not
shown in Figures and 6, addjtiagnal or _al terBati veﬁaeburri ng neans 44 can
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advantageous. in this regard, a top view of the work disk ﬁi W t h dgbuti ng
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integrated j.nto the work surface 36, hown. in Figure, 7
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through 7 shewspxiiREES debuied.oMgthowphkihil $& 22, sholen wpptiguvesr & atidlo, 18 can
naturally be provided wi th deburring nmeans according to the invention

al t er nat i veldgitomahddi alionalive deburring nesss 4brerndnaiikratly, alsphle gawaeed ng

brushes 44 sho in the_figures are height-adjustable so thaj .a,sufficient
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into the wor ' y: veRn dur i f b es 44.

in the oxangreBhshl SNRLR FIRHESS GHFR € QAGIC IF AR K peiisger
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.



- 12 - Cainms: Apparatus for the double-sided, grinding nmachining 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 v, ?orkpl eces can be
ground, wherein at |east one of the work disks (18, 22) is rotatably
drivabl e by neans of a driving nmechani smlland further having a device for
gui ding the workpieces in the work gap, characterized in that deburring
means (44) are arranged on at |east one of the work disks (18, 22), which
are desi gn@tietdebuetng brodies Wi Kphac és thiefiguges tisi heighicadivstagla po that a

apparatus. The apparatus accordin o claiml, characterized,ipn that the at

| east one ﬁbﬁfwlmtskr({]i@}n&%ng’fgsOgtthP e%sb(“r’aﬂ% brushes 4(44%?3'?‘64 ﬁgﬁ VR he

arca of the rk surf.ace. (34 Y t 46) ,
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brushes 44. In the example shown, this projecting length is set between 0.1 and

1 mm.



3. The apparatus according to claim 2,
means (44) arc arranged annularly circunferentially 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),
according to one of the previous clains,
for guiding the workpi eces has at

t he work gap,

di sk (18, 22).
t he dcburring

outer peri net ewvitug) Upper prd qderyegvaprk aigk

to one of clai

(18,22 i desvimesa dnmonrny arhEE 4he SR g bk BRI RS © =

arranged annul
wor k di sk (1S,

means (44) are arranged annul arly circunferentially o
(géé)é(z 4
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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.

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 arca of the
work surface (34, 36), in particular at least one groove (46), in which the

deburring means (44) are arranged.

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).

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.

characterized in that the &burring

4. The apparat us
characterized in that the device

| east -d@e runner disk (24) arranged in
whi ch receives the workpieees to be machined in recesses (26)
and can be rotated by nmeans of a roller device, whereby received workpi eces
in the rung@singi:sk (24) nove al ong cycl oi d paths.
to one of he previous clains,
are arranged outside the work surface (34, 36) on the at

The apparat us accordi ng
characterized in that the &burring neans (44)
| ! th | east one work

Appaffires dppahatdesibheeided; gyntinge haichigng cifaflat eakpides n t hat



The apparatus according to one of the previous clains, characterized in
that the deburring nmeans (44) have &burring brushes (44), which project
with their bristles over the plane of the work surface (34, 36) of the at

[ east one work disk (18, 22). The apparatus according to claim 8,
characterized in that the deburring neans (44) are hei ght - adj ust abl e. 10.
The apparatus according to any one of clﬂ_ -9, characterized in that the
dehurring neans (44) can be driven in a rgtatlng manner i ndependently of
the at |east one work disk (18, 22).

5. 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).

6. 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).

7. 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).

8.  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).

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

means (44) are height-adjustable.

10. The apparatus according to any one of claims 1-9, characterized in that the
deburring means (44) can be driven in a rotating manner independently of

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



