7" Decenber 2005 1 Universal Machine Tool The invention relates to a
universal machine tool pro- vided with a workpiece slide for the workpieces
t'o be ma- chined, said workpiece slide being novable on a machi ne bed by
‘means of a notor, and with a machining unit novabl e al oh§ecemblen2006ty of
axes by neans of a notor and including a no- tor-driven work spindle for
recei ving the machining tools. In such & universal mlling, drilling and
boring ma- chine, known, for exanple, fromthe EP 0 664 176 Bl, the work
spindle is disposed in a swvelling mlling head which is turnable about a
| ocating face vertical to a face wall of a support housing on said face
wall inclined by 45 with re- spect to the vertical plane. The support
housing is disposed on the face of a travelling stand so as to be
vertically nmov- able, said travelling stand being nounted on guiding rails
in the rear end of a machine bed so as to be novable ny neans of a notor.
On the front part of the nmachine bed, a table slide conprising a workpiece
table is disposed so as to be horizon- tally novable. Wth a thus arranged
machi ne tool, conplex mlling, drilling and threading operations may be
carried out on a plurality of sides of a workpiece in a single clanping
position. However, no turning operations including a rotary main cutting
notion by the workpi ece can be carried out with such a machine. 7 Decenber
2005 2 Turning machi nes provVaevesreh MashireyBbokrs into

The invention relates to a universal machine tool pro-
vided with a workpiece slide for the workpieces to be ma-
chined, said workpiece slide being movable on a machine bed
by means of a motor, and with a machining unit movable along
a plurality of axes by means of a motor and including a mo-

tor~driven work spindle for receiving the machining tools.

In such a universal milling, drilling and boring ma-
chine, known, for example, from the EP 0 664 176 Bl, the work
spindle is disposed in a swivelling milling head which is
turnable about a locating face vertical to a face wall of a
support housing on said face wall inclined by 45° with re-
spect to the vertical plane. The support housing is disposed
on the face of a travelling stand so as to be vertically mov-
able, said travelling_sténd being mounted on guiding rails in
the rear end of a machine bed so as to be movable my means of
a motor. On the front part of the machine bed,'a table slide
comprising a workpiece table is disposed so as to be horizon-
tally movable. With a thus arranged machine tool, complex
milling, drilling and threading operations may be carried ocut
on a plurality of sides of a workpiece in a2 single clamping
position. However, no turning operations including a rotary
main cutting motion by the workpiece can be carried out with

such a machine.




-

which smaller boring or mlling heads may be inserted are also known. In

t heses however, the noving capabilities and the cutting performance of the
ml'ling heads are limited, and driving those machines is relativel
conplicated. The range of applications of such nilling B¢¢eameri208g heads
in turning machines is therefore limted. It is the object of the

i nvention to provide a univer- sal machipe tool of the above nentioned type
which, in addi- tion to mlling and drilfing operations with a high cutting
performance, also enables turning operations for an conplete autonatic
machi ni ng of workpreeéBs FACBhBeE| BRPYAESBoYt EPoRCOACERV AL KELF ol RE

i nvention,ysatd 9RheChri 8os@h¥edrbii1PERY HbREst heyWweekpheeerghi deewi th at
| east one turnable workpiece accommopdation and an assocjated rotary drive
by whi ch #h8°WbPRPPecénatBBRfindBPIBHeEanthe BPVYBA FBP2RALIVIRG 2BHt

turning operattepeiRy bBerwehkREECErt ehBenpPl 0¢R§SRHacdherEnl VAL 8@k, MGk ne
tool according to the invention provides the possibility to carry out
turni ng op@fFhYipdAstiAsechraansges 8t BEY2RAFALYUEPPRGLABEREN Byt RAng®

wor kpi ece 4A a8p1 bbbt @BnE0oR kLiEAImi dL i hyi Rgqand; i higgdhBgd9PERat @RS Ny
includ- ing a rotary nmain cutting notion by the tool. In this way, an
ef fective, "atR bAAEI eScORpFeferfmehithFAg- of wor kpi eces of even conpli cated

shapes may be effected wi thout any conplicated. re-clangln of the
wor kpi eces bet wekh &St bRfi Agiame af nFRei hgveskiari FPi RECHECRI AelnBYSE -

avoi di ng the) reachanpi BY-0f cENEnWOEKovRI BERSIioAAI BHgE WRECBRNI NG aeauracy
I s obtainable. Another inportant_ advantage of the machine, tool of the

i nvention t5ont Rat™théibFaver| ARl pARASOBECATWBRR ShFRdAPe"pPBYVFUEEIPEr
ml1ing angegfbbhhRgemy1gbsenbe1bseduttnyhepbeedifesapdr an complete

automatic machining of workpieces in one clamping position.

According to the invention, said object is solved by
providing the workpiece slide with at least one turnable
workpiece accommodation and an associated rotary drive by
which the workpiece accommodation can be driven for carrying

out turning operations on the workpiece to be processed.

The universal machine tool according to the invention
provides the possibility to carry cut turning operations in-
cluding a rotary main cutting motion by the workpiece in ad-
dition to milling, drilling and threading operations includ-
ing a rotary main cutting motion by the tool. In this way, an
effective, automatic complete machining of workpieces of even
complicated shapes may be effected without any complicated
re-clamping of the workpieces between a turning and a milling
or drilling machine. By avoiding the re-clamping of the work-
pieces, a higher machining accuracy is obtainable. Another
important advantage of the machine tool of the invention is
that the travelling paths of a work spindle provided for
milling and drilling may also be used for the feeding and
supply motions for turning operations, whereby the complexity

of the construction and control technology may be decreased.

Aside from the milling technology, the turning technology may




supply nmotions for turning operations, whereby the conplexity of the
construction and control technol ogy may be decreased. Aside fromthe
ml1ing technology, the turning technology may 7 Decenber 2005 3 al so be
‘covered by one control with the sane user interface, thbesamder20050f the
machi ne concept being usable also for turning operations. Efficacious
embodi ments of the invention are indicatged in the sub-clainms. The workpiece
accomodati on nmay, for exanple, be formed as a horizontal rotary spindle
i ncl udi ng [ kpiece cl anpi neans. _In a rticularly robust and _stiff
enbodi nent? ?%eb?09°YaF§Bs%?n%T% FLEFRL %Eg?pF%? B%T%eu?ﬁralgﬁﬁﬁﬁﬁﬁehead
i nte- gral tlye fadvedtagé ho F hehaatkoh oce sbhelept Thein@t asyospi atdke oy,
however , a+so be disgosed in a separate spindle head which can be nounted
on a wor kpf2eRtRYi BR°FF-+80%% red. Said arrangenent enables a sinple
retrofit or det nt of the rotary spindle for possibly changin
nmachi ni ng tasks?ggﬁF%ﬁﬁ+??%nFW?Péﬁm?%gﬁé% %ﬁet+ﬁf$hﬁ+%%n¥5? ?Bgé?%tEd
spi ndl e, tire wios kpuleeelsimsle may al so i nclude a horizontal workpiece table
which is turnable about a vertical axis and includes an integrated rotary
drive as a wor kpl'eeevackpiemdacdimmodal tdn anapchf se ¢ omhp pe pvbeefowng b
such a workpi e sli mlling and rni ng, operations can be.carried out
b o niert P houtr B T bt oL ERR S s RRe £28s e L SRRENS e

in one clanpl ng positiron even e

range of appdngatlions pdrtihesmchy neolhwot <an dbeif i denedimand, matbi BbRY
accuracy n@yryeéenhgfced. Tpe mor@gi ce acconnndation.rrggyé for exgggLe, be
driven

pindle "I's, for exanmple, borne 1n a spi head 1
grally formed with the workpiece slide. The rotary spindle
may, however, also be disposed in a separate spindle head
which can be mounted on a workpiece slide if required. Said
arrangement enables a simple retrofit or detachment of the

rotary spindle for possibly changing machining tasks.

In addition to or instead of the horizontal rotary
spindle, the workpiece slide may also include a horizontal
workpiece table which is turnable about a vertical axis and
includes an integrated rotary drive as a-workpiece accommoda-~
tion. With a machine tool provided with such a workpiece
slide, milling and turning operations can be carried out in
one clamping position even on larger or bulky workpieces.
Thus, the range of applications of the machine tool can be

widened, and machining accuracy may be enhanced.

The workpiece accommodation may, for example, be driven
by a ring-shaped driving motor comprising a stator ring
fixed, for example, to a console of the workpiece slide and a
rotecr ring fixed to the turn table in a particularly compact
embodiment. The driving motor may, for example, be a collec-
torless ring-shaped torgque motor enabling a direct drive with
high dynamics and exact positioning without an additiocnal
gearing or coupling. The workpiece accommodaticon may, with
such little spatial requirements and weight, not‘only be

driven with high dynamics for carrying out turning opera-




by.a ring-shaped driving notor conprising a stator ring fixed, for
exanpl e, to a console of the workpiece slide and a rotor ring fixed to the
turn table in a particularly conpact enbodiment. The driving notor nmay,
‘for exanple, be a collec- torless ring-shaped torque nol Becemitdri2dgsa
direct drive with high dynam cs and exact positioning w thout an
additional gearing or coupling. The workpi ece accommodati on may, wth
such little spatial requirenents and weight, not only be driven with high
dynami cs for carrying out turning opera 7 Decenber 2005 4 tions, but may
al so be p&s’iqqstme%‘“? &Y R EFArRP Ry B CHRISI LN 13 st 7 e AT otk |, PF D~
exampl e, specialtdnidding @it dridd idhnORer dons: | Ik Banadedr agvant aggous
enbodi ment of the invention, a workpiece exchanger insertable into the
wor k spi nfIBE53EIR3 - vi ded. Since the work spindle can carry out all the
novenents required for a workpiece exchange at the rotary spindle, no

separate drivi nd AN TR IRt ete e e % 2 case.
The wor kpiveg&Exehangern dmye r fi0s EXHI £, 1 M, a harddN egsiriliPpes provi ded
with a plurality of rltPer arms by which the finished workpi eces are
transport &dFrm% efo‘f) § & s pimidiE g Fa RFRP - deldodie MHEERR BT v

spi ndl e W&)éqLﬂJLf:‘eQi bﬁ:ﬁ@?id%i\/éﬁdéﬁ é’i@/ﬁ%&@@% \&'o‘tatﬂ}ﬁ S)/err{ﬁlle_e,ceqcﬂri p-
per. A rod feeding magazi ne may al so be provi ded by which the turning
spi ndl e | SSEFFA TR W T RRSHIDAF et 1l ing P LEGHI & Hnd TN ous
enbodi mentin e ofddH eChe HddkfladsS ORATARA By aFdNtiial 1 Loaland
supply in the work spindle. In this way, additional operation devices nmay
workpiece gripper provided with a plurality of gripper arms
by which the finished workpieces are transported form the ro-
tary spindle to a workpiece deposit. The rotary spindle may
also be supplied with new workpieces via the workpiece grip-
per. A rod feeding magazine may also be provided by which the

turning spindle is supplied with rod-shaped material.

In a simple and efficacious embodiment, the workpiece
gripper is operable via an internal coolant supply in the
work spindle. In this way, additional operation devices may

be omitted.

Efficaciously, an automatically operable three or more
jaw chuck is disposed on the rotary spindle. The rotary spin-
dle, however, may also be provided with an internal clamping

cone for receiving different power jaw chucks.

Further particularities and advantages of the invention
will become obvicus from the following description of advan-

tageous embodiments with reference to the drawing, in which:

Fig. 1 is a schematic side view of an universal machine

tool for milling, drilling and turning operations;

Fig. 2 is a schematic, partially cross sectional side
view of the universal machine tool shown in Fig. 1 comprising

a rod feeding magazine and a protective cabin;




be omtted. Efficaciously, an automatically operable three or nore |aw
chuck is disposed on the rotary spindle. The rotary spin- dle, however, my
al 50 be provided with an internal clanping cone for receiving different

. power jaw chucks. Further particularities and advant agesDecember 2d02nt i on
wi || becone obvious fromthe foll ow ng description of advan- tageous
enbodi nents with reference to the drawing, in which: Fig. 1 is a schematic
side view of an universal machine tool "for mlling, drilling and turning
operations; Fig, 2 is a schemtic artially cross sectional side .view of
t he uni versal nﬁ&ﬂrng £80F BRGWARLHYFFEOSE é@ﬁﬁﬁPE?igpeéspggtﬁggdWﬁﬁw
magazi ne gpdaawpkRbeetkveicabi BomprDesagbar c2@85 tabfeq. add s a partially
cross sectional perspective view of a workpiece slide conprising a turn

table; and Fig. rdgshawghbhe waekpbegpiskedelihkustinasedaicrdFiig. F3g. 3
I ncludi ng a cl anped wor kpi ece an turnin% tool s for ex Ia%n- I ng .t he
turni ng opBFARFBARY BnCSLREPEA YErERISRECRPAe tHBIL"Fc LIt S5 R e N~
i nventioninghendnicuensay spekhBeoheoknsehemahii¢alrlsy 1shawnine Kiopl ak-
conprises a nmachine b%d 1 on which a workpiece slide 2 is disposed so as
to be novaBFELRFong &N9- ARVENFACPhe direction of the double arrow 3 by
means of a notor, The workpiece . slide 2_conprises a i ndl e head I n

i RaFRaR 2By Yk

whi ch a horizont8P PBiVELZF9lsPRrABLBS5tPELary Nl ﬁgnoﬁnaEﬁﬁTving
mot or (not cshpwikeand machudiengeaniavhomaticaakl woeperiablee stiiree 2 aw chuck
6 as a ClggggggegE%gSaEOEocgg gggbﬁgrg B%%eﬁ an&gé in the direction
of the double arrow 3 by means of & motor. The workpiece
slide 2 comprises a spindle head 4 in which a horizontal ro-
tary spindle 5 rotary-driven by means of a driving motor (not
shown) and including an automatically operable three jaw
chuck 6 as a clamping means for clamping workpieces is ro-
tatably borne. The rotary spindle 5 may, however, also be
provided with other workpiece clamping means and/or an inter-
nal clamping cone for receiving different power jaw chucks or

the like.

Cn the rear part of the machine bed 1, guiding rails 7
and 8 extending vertically with respect to the drawing plane
are mounted, on which gﬁiding rails 7 and 8 a travelling
stand 9 is guided so as to be horizontally movable along an
X-axis via a motor-driven threaded spindle 10. On the front
side of the travelling stand 9, a support housing 11 is dis-
posed so as to be vertically movable up and down along a 2-
axis in the direction of the double arrow 12. On a face wall
13 of the carrier housing 11 inclined by 45° with respect to
the vertical plane and extending obliquely downward, a swiv-
elling milling head 14 including a wcrk spindle 15 turnable
by means of a motor is mounted as a machining unit so as to
be turnable about a swivelling axis 16 which is perpendicular
to the face wall 13. The work spindle 15 is borne within the

swivelling milling head 14 in an angle of 45° with respect to




tatably borne. The rotary spindle 5 may, however, also be provided with

ot her- wor kpi ece cl anpi ng neans and/or an inter- nal clanping cone for
receiving different power jaw chucks or the like. On the rear part of the
~machine bed 1, guiding rails 7 and 8 extending verticafl Decgmber289fect to
the draw ng plane are nounted, on which guiding rails 7 and 8 a travelling
stand 9 is guided so as to be horizontally novable along an X-axis via a
not or-driven threaded spindle 10. On the front side of the travelling
stand 9, posed so as, to be vertically novable

up and do%&seglo%w%&%h%ﬁ%n Eﬁlrﬁlﬁshgé%i-ar SR TIE RS Fthst et r B o a
face wal | swlidrelofifdiencBl ingrhdiusi Ngardutd ntHd nadi vyl YngvdAi 9 especthd 0
head 14 1 RIS A Hbrie ST Pe et ViR rosr ool Mratire
nount ed aspoes irmicd ni Mg detdd Sy aso il hienddrdabl endhiotdn ta Is\Wakt i ingy axi s
por ne. i t KT THET WA T T 1A HE APy (97 dhearigie O 9% AT 2R pect
to 7 Decembeer 12G05H6ig heorsvd et |11 NG 0 iSsplfis e BYf dxr eniesiponditg droimé | on of
the swivelli 'IAin_ head 14 about the swivelling axis 16, the work
spi ndl e 1§5ﬁ%¥§4§n;%ﬁﬁﬁQM oM VR rachi ning  position indicated
" nes: At the eRP G T @0 BedoFra ih  EORIG e 17 579 4 Briosed | or
renovi ng tihey,chiqesi ngprad udeck i g HiRHy Nidig: praades EoAsiuer ifdpm t he
tools forbgg¥éé?gﬁgﬂ£%yrgﬂggrg% fggégﬂed into the work spindle 15.

Said tools may be disposed in corresponding clamps or tool

accommodations which are deposited in a tool magazine (not

shown) and can be inserted into the work spindle by means of

an appropriate tool exchanger. For carrying cut turning op-

erations on a workpiece clamped to the rotary spindle 5, for

example, a tool carrier for indexable inserts can be inserted

into the work spindle. The rotary main cutting motion is then

generated by the motor-driven rotary spindle 5. The feeding

motion along the Y-axis is effected by moving the workpiece

slide 2 with the rotary spindle arranged thereon while the

feeding motions along the X~ and Z-axes are effected by mov-

ing the travelling stand 9 and the support housing 11. By a

controlled movement along the individual travelling and turn-

ing axes, also complex turning motions may thus be carried

out with high precision. Above that, the common tocls for

milling, drilling, beoring and threading processes or the like

can also be inserted into the work spindle 15. Therefore, all

other types of machining, such as milling, drilling, boring,

reaming and threading can alsc be carried ocut on the work-

pieces clamped to the turning spindle 5 before or after the

turning coperations. Thus, complete machining without any com-

plicated re-clamping between different types of machines 1is

enabled.




ing, boring or threading operations, the tools for turning operations my
al so 'be inserted into the work spindle 15. Said tools may be di sposed in -
correspondi ng clanps or tool acconmpdations which are deposited in a tool
"magazi ne (not shown) and can be inserted into the work/ Bscamber Bp0feans of
an appropriate tool exchanger. For carrying out turning op- erations on a
wor kpi ece clanped to the rotary spindle 5, for exanple, a tool carrier for
i ndexabl e inserts can be inserted into the work spindle. The rotary main

cutting notion iis then enerated by the notor-driven rotary spindle 5. The
feeding notion woenvge’i'hg‘ YIORERL §CE @fﬁ%ﬁ”&f%%%ﬁﬁ@%%%kpﬁ%@ slide
2 wWith theo atiayy spidwllexatdrafigef dhenenfpiidss tditamdLed o m®t tons-al ong
the X- and Z-axes are effected by nov- ing the travelling stand 9 and the
suppor t hGESMY LD MY & L3brRe oiNSEF SRS cal iy {3k 1 IRARA tialS

travel | i nghand riserdtidma XS @ﬁ@i%@'e@@tﬁdé{%érn@m&@&rf@y?ébws be
e common tools or

carried aqut, wi.th high precision. Above that, t

mlling, &ﬁlﬂ\glﬁg,ﬂog‘ﬁﬁﬁ&%ﬁo‘gfﬁt@é‘d%aﬁ‘rdwetﬂf@s“& RRet 194D 2RSBE al so be
inserted i(noa tshewwrk w3y ndlpi%celkaraforgr ald béﬁﬁ&”d%?ﬁEEtéH in a
machi ni ng, sqch as mlling, drilli%g, boring, ream ng and threading can
al so be cadPPired3FHEWIF tHeStoret pheedsd Quingsd ¢ REEIHAIhP B e 5
bef ore or Takt efo rikie e delllgd IhG nQRET aalyQNFo rTRUSHMEAMTDIRE & [RGHiH 1k Wi t hout
any com plicated re-g%gﬂgin between different types of nmachines is

enabl ed. 7 BEEETHE" Ve Pl uZ afdiRpicde & FidHidivg e St hdimt i cal |y

shown inskirgablef AheXehaN@idis shenwakpisecas d dRed ity thad OBy
operation of the gripping arms 19 may ke effected via the in-
ternal coolant supply of the work spindle 15 in an effica-
cious embodiment. Since a relatively high pressure of, for
example, 40 bar, is generally available via the coolant sup=-
ply of the machine tool, no additicnal power supply is re-

quired for the operation of the gripping arms 19.

With the tcol gripper movable by means of the work
spindle 15, the finished workpieces can be detached from the
rotary spindle and transported to a workpiece deposit. The
rotary spindle may also supplied with new workpieces via the
workpiece gripper. It is also possible to provide a rod feed-
ing magazine by which an appropriate rod material is trans-—

‘ported to the rotary spindle.

In the further embodiment of the universal machine tool
according to the invehtion shown in Fig. 2 a per se known rod
feeding magazine 18 is disposed in front of the machine bed
1. With this rod magazine 18, rod shaped workpieces may be
trénsported to a rotary shaft 5 formed as a hollow shaft and
clamped by the three jaw chuck 6. In Fig. 2, a protective

cabin 10 usually enclosing the machine tool is shown as well.

In Fig. 3, another workpiece slide 20 is shown which
can be used instead of the workpiece slide 2 illustrated in

Figs. 1 and 2. This workpiece slide 20 comprises a console 21




sprndle 5 may al so be insertable into the work spindle 15. The insertion
of the workpi ece exchanger 18 into the work spindle 15 may be effected by
an automatic tool exchanger (not shown), the workpiece_exchanger 18 being
‘deposited in a tool magazine (also not shown) during thé&eaegsmesi2egs
process. The workpi ece exchanger may, for exanple, be a workpiece gripper
provided with a plurality of gripping args 19 in- sertable into the work
spindle 15 via a clanping cone. The operation of the gripping arnms 19 may

be effected, vj e, i o n pl the work s e 15 in an
effica- cious % }g rrlgcr)\#?@?%%:le %&%Ié $€£l 21 ls b%]r:%%s‘ﬁlra ‘go)fr”f“é')rbe
exanpl e, 40hda&3 g @@nmawéyrcawmamhé eaMtattMevemtoi@m sups . ply af cihe

machi ne t | o 0 i s uir or._the operation of
the gripping a€ﬁzs@g‘gé£%€%itﬁ% ol og%%lp%r}a#m?/ %‘7 %dﬂ?ﬁsan% DRI Wor k
spindl e 1%le He? fwmkshedttmr«qmmbs Ihn daedldmmedotfdmrﬁl hies desEzadS:yed
spindle a ed to a mnrk e depos | t h ta I ndl

250 suppliaf HEATEES e ardy BREP\ TS e i8] e it Dt Esd £7Y,
possi bl e ttdxqorcmnstel@ 2o egde nrrrgezmagﬂzh net b;/ner\mnh; apapproprarad eas od
mat eri al |§ltterrarksot ed t pe r tary %) Irﬁr/\].ecg]h;aotrnl.{:rteher Isgppg%rrent

of the unlversal |ne S5 OWH"
per se kndwiplreod Orf ezh:h mgatrmmzsm M nmejltapﬂserhﬁlre frorendfcdme:mmeid ne

bed 1. Wdth it |ne 18 rod sh d wo eces, may be. .
transport eq ti toéyasrr% Gy rgan 35’ fortf'?eocPeatsazéberPoﬁ?t U 2 hped by
t he t hree Jimgdchuwdow. WmidH @ sz,lga q:xm;aﬂiam;{ a:aima”ftl(éms:maiﬂ y3 eretesi ng

tSEg\I\ﬂna\(l:\El gﬁ'l‘&%%@d S Tﬁﬁr-!eov@r1V1ng motor 2':'_4 gnays, onrOtergc%rmpr) % ece csol.llldeec—zo A

torless ring- shaped torque motor enabling, in addition to
high dynamics for carrying out turning operations, an exact
positicning for carrying out milling and drilling operations
in different angular positions even without a coupling or

gearing.

The clamping of the turn table or the rotary spindle
for carrying out a milling process on a workpiece which is
not rotationally driven may be effected by the meotor or a
separate clamping means which can be activated if required.
Above that, one or more flyweight sensors, by which an unac-
ceptable flyweight can be detected and by which the machine
tocol can be turned off, may be disposed on the turn table or

the rotary spindle.

Fig. 4 shows an embodiment for turning operations in a
machine tool according to the invention comprising a work-
piece slide 20 according to Fig. 2. On the turn table 22, a
table 31 to be machined is clamped upside down. With the aid
of turning tools 32, 33 and 34 which can be inserted into the
work spindle 135 shown in Fig. 1 different turning operations
may be carried out with a corresponding drive of the turn ta-
ble 22. For example, turning operations on the inner and

outer side of the turn table may be carried out with the




can be used instead of the workpiece slide 2 illustrated in Figs. 1 and 2.
Thi s- wor kpi ece slide 20 conprises a console 21 7 Decenber 2005 8 on which a
horizontal turn table 22 is borne via a ring bear- ing_23 so as to be
. rotatabl e about a vertical axis. In aring space 24 vdriPeeemben2ffR
rotational axis of the workpiece ta- ble 22 within the console 21, a
driving motor 21 is disposed which congrises an inner stator ring 26
fixedly connected to the console 21 on the inner wall of the ring space 24
and an outer rotor ring.27 fixed to the bottom side of _the workpi ece
fabl e OnteRBLBS: EOM-S! 2 Rt St PR FABRE° 33TaMA EonERN: Pre S LE g o
rotati onabyaxhe aukappet 381psotrudi ng- downwards is fixed, about which a
slip ring 29 and a shaft encoder 30 are arranged. The driving notor 25
may, for exanplehebenaeadlibacistastessmitag- shaped embqdémapter derabl i ng,
in addition to _high dynam cs for carrying oyt turning erations, an exact
posi ti oni AGFEBFIcaPr fERGLbut i FIPHY éﬁdtg?iEFFHéngﬁergggoﬁgrnﬁHgdifferent
angU'arbﬁgﬁithﬁSmayeanktEQHgFaeC?H§|HﬂSpesedge&rhngepFFQtelapﬂh@geof t he
turn table or the rotary spindle _for carryi out a mllin roGcess on a
wor kpi ecePRRACHREER AGr F8Ea??8ﬂ8ﬂ?y 8??98ﬁaﬁg¥ 88“3FF80?8dgb3agh§ not or or
a separateigkanphagwaeapsevhi ehiaannhe aetivabedlily reguiried. a Abdae vt hat,
one or nore fl meight gﬁns%és, bé whi ch _an _unac- ce tablg Ely%ch%QI_pan be
det ect ed aaanﬂiemﬁ CR2PHE AReHENE "PBOFOBAALLA*EAr ARA"SHE, 2Fay BE “di'sposed
on the tuphetabkeroe tulRBabotakpospi Adkhertkkgl 4xsbows an enbodi ment for
turning operations in a



machi ne tool according to the invention conprising a work- piece slide 20
according to Fig. 2. On the turn table 22, a table 31 to be nachined is

cl anped upside down. Wth the aid of turning tools 32,33 and 3 ich can
be-inserted into the work spindle 15 shown in Fig. i Qﬁgﬁprégﬁging
operasfions nmay be carried out wwth a corresponding drive of the turn ta-
bl e 22. For exanple, turning operation%oon the inner and outer side of the
turn table may be carried out with the 7 Decenber 2005 9 turning tools 32
and 34, and recessing works may be effected by the turning tool 33. The
invention is not limted to the enbogdi S de- scribed in detail and shown
in the drawings. The turning spindle may, for exanple, be disposed in a
separate spindle head which is, for exanple, detachably nounted on a table
slide. The,workpi.ece sljde .additionally conprise a rotary spi.ndle
turnabl e about W5t e ?%eastﬁﬁal J%HQ kling ec@rfabltdidnganl e
about a verticalomdising Decenber 2005 10 Clainms 1. Universal nachine tool
for mlling and turning =~ conprising a work piece slide (20) horizontally
novabl e on a machine bed (1) al ong one coordinate axis by neans of a

mot or, a turnta&bl ofR2)pimemt ed ioke al(20hsdlori(z2ntalily ampvaglebeari mg (23)

and ConprISIngﬁ%éﬁ%ﬁé(§§E‘V19“£¥B#gtgﬁe coordinate axis by means of

a motor,

a turntable (22) mounted on a console (21) via a ring
bearing (23) and comprising a gearless driving motor
(25) the stator (26) of which is fixedly connected to
the console (21) and the rotor of which is fixedly

connected to the turntable (22) and

a working unit (14) is movable in several coordinate
axes by means of a motor and comprising a work
spindle (15) for selectively accommodating a milling

or turning tool,
characterised in that

the console (21) carrying the turntable (22) is part
of the work piece slide (20),

the driving meotor (25) is disposed in a ring-shaped

space (24) within the console (21),

the inner hull surface of the radially inner stator

ring (26) is fixed to the console (21), and

the rotor ring (27) positioned on the radially outer

side is fixed to the bottom side of the turntable
(22).




(25) the stator (26) of which is fixedly connected to the console (21) and
the rotor of which is fixedly connected to the turntable (22) and a

wor ki ng unit (14) is novable in several coordinate ax?f¥£%nﬂﬁﬁ@®0 f a
notor. and conprising a work spindle (15) for selectiVvely accomodating a
mlling or turning tool, characterised in that the console (21) carrying

- the turntable (22) is part of the workl piece slide (20), the driving notor
(25) is disposed in a ring-shaped space (24) within the console (21), the
inner hull surface of the radially inner stator ring (26) is fixed to the
console (21), and the rotor ring (27) positioned on the radially outer

side is fixed to the bottomside of the turntable (22). 7 Decenber 2005 11
2. Univergal maeliveeskaol meepideng ddbXl aa@cbrdislar acericledin n tthat the
driving nmotor (25) is a_ collector-less torque notor. 3. Unjversal nachine
tool accordi ngh@racierisest n  thal abher i SelVing t FRECK cbAPt altd afpet

(28) is fixed 9 ithe ety sgdyﬁdg=dgy5g}”ntable (22), aslipring (29)
and a rotating transducer 0) belng arranged around the central tappet
(28).
3. Universal machine tool accerding to claim 1 or 2,
characterised in that a central tappet (28) is fixed
to the bottom side of the turntable (22), a slip ring
(29) and a rotating transducer (30) being arranged

around the central tappet (28).



