1 Process and fixtures for setting up workplaces for

fl ow gui di ng conponents in turbines or engines The
invention is a process for setting up workplaces for

t he manufacture of flow guiding conponents for
conpressors or turbines, in 'particular for vanes for

gas turbines, steam turbines, or engines, In which

t he workpl aces for the flow guiding conponents to be
manuf act ured are danped in a workpl ace danping fixture
Process anddixtutes forsétting upowbrkpiécesoliot low-gulding components in

t'?ﬁ %H@g;’l oaded into the machine tool, In which
@gg#e oﬂfe shaped by milling. In turbines or
engi nes, gas |s conpressed by turbine or engi ne vanes
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it Is aleo previously known that the workpiece is set in the machine by a robot, and then
processed in the first setup. in order to move the workpiece to the second setup, the
workplece is removed from the machine by the robot. After the clamping fixture for the
second setup has been placed in the machine tool, then the workplecs can be replaced
by the robot. This process has a risk of high manufacturing inaccuracies, and possible
collision between the rabot and the machine toal, If the collision risk Is to be reduced,
then generally larger machine tools must be used, which allow better handling of
workpieces in the machine.



then generally larger machine tools nust be used,

which all ow better handling of workplaces In the

machi ne. 2 The traditional manufacturing process, in

whi ch operators Insert blanks in the clanping

fixture, is sel domseen anym8re. A disadvantage is

evident in the additional personnel requirenents that

occur for each workplace. Since the workpiece Is
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This objective Is met by the invention with a process of the type indicated, in that the
workpiece is autoratically inserted in a clamping fixture outside of the machine tool, in
first setup, the workpiece is automatically clamped, then the workplece and the
clamping fixture together are loaded by the machine into a machine tool, in particular a
4-axis - preferably 6§ or 6-axis — machine, the workpiecs and the clamping fixture
together are removed from the machine tool by the machine, the workplece Is also
inserted in a clamping fixture for a second setup, different from the first setup, and then



wor kpi ece is automatically Inserted in a danping
fixture outside of the machine tool, In a first
setup, the workpiece Is automatically *danped, then the
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Although the state of the technology, e.g. in DE 35 21 285 C1, already suggests
automatic clamping of workpieces, not further specified, in a workpiece clamping fixture
for only one setup, such solutions do not exist for the application area addressed. in
particular, complete automation throughout, as is planned in the invention, was
considered to be impossible due to the complexity of the workpieces typical for the area
of application, and the high manufacturing precision required. In addition to the
advantages connected with this, the invention also allows a high degree of flexibility,
since all clamping processes are preferably carrled out in a setup celf, which can be




repositioning Into the same setup cell in which the
first setup was previously carded out for the
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at a setup location, different danmpi ng fi xtures can
| oaded with workplaces, where the |oaded cl anping
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one, preferably all of the clamping devices can be made, for example, as a vise, which
can be automatically actuated by the rotary motion of a shaft. An additional advantage
can be achieved if clamping jaws on the clamping device can aiso be changed out
automatically. Such interchangeabllity can be achleved, for instance, by a simple one or
several-dimensional insertion motion, as well as by a positive fit of the clamping jaw in
its final position within the clamping fixture.

The repositioning of the workpiece from the first to the second setup causes a risk of
processing inaccuracies, which can be caused by clamping inaccuracies. Differently



device to several nmachine tools. In contrast to the
solution in DE 35 21 285 Cl1, this allows achi evenent
of a highet usage rate for the system conponents used
for the setup steps, which is the sane as having a
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In @ preferred version of the invention, the position and orientation of at least one
reference location Is contacted by a measurement probe, generally previously known, in
the second setup. Machine tools with additional measurement probes are known, for
example, in the machine models ZT 1000, STC 1000, SC051, and STC 100, which are



first setup, on which a contour of the foot or head
area of the vanes is generated by mlling in the
second setup. In contrast to previously known
manuf act uri ng processes, no 'lost clanping end
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Fig. 7 a further representation of the setup position from Fig. 6;
Fig. 8 a clamping fixture with a workpiece, after processing in the first setup;
Fig. 9 the clamping fixture from Fig. 8 in a further representation;

Fig. 10 a clamping fixture with a workpiece in a second setup;



Addi tional preferred versions of the Invention can be
derived fromthe clains, the description, and the
drawi ng. The Invention is described in nore detai
using the purely schematic application exanples shown
In the figures. Shown are: Fi‘g. | a perspective
representation of a setup cell per the invention and a
nmachi ne tool to inplenment the process per the
Imgeldt i on; theglanping Hdunedrem Rig. 40 Inos futheereppesestationy om
Flg 1; Fig. 3 a setup station of a setup ceII from
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fixture fron1F|g 4; Fig. 6 the clanping fixture in a
setup position in front of a screw device in the

§g.Up st at iaoperspedive repreddntationrof Gepmbeeavinal | on of the
setup position fromFig. 6; Fig. 8 a clanping fixture
with a workpiace, after processing in the first setup;
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provi
a handling robot §, a setup station 8, a storage area 7 for clamping fixtures 8, and a

workpiece storage area 9. The handling robot S, which carries out all transport handling

steps within the cell In connection with the workpleces 3 and ¢lamping fixtures 8, can be
a robot provided by the Staubli AG company, Seestrasse 238, CH-8810 Horgen, under

the designation RX 170, The robot 5 is equipped with a two-jaw parallel gripper 10, with
which both workpieces and clamping fixtures can be transported.

The vices 14 shown in Fig. 2 to 11 can be used as clamping fixtures, which have
interchangeable paralle! adjustable clamping jaws 18, 16 for clamping the workpleces.
The clamping fixtures 14 can be provided with an interface for clamping jaws, for
precise positioning, as well as for simple removal, In the application example shown,
the interface Is a screw connection 17 of jaw holders. One of the two clamping jaws 15,
16 Is set onto one of the jaw holders from above, and screwed in place. This provides
easy interchangeability, but also secure positioning of jaws 15, 16 when clamping



with typical machine and cell controls, by which all
process steps in the machine or cell are controll ed.
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clanping jaws, for precise positioning, as well as

for sinple renmoval. In the application exanple shown,
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chan
P RERSi e Sorol 8iSe 2101 s iR, R A B AR of the
spindlendd with the! lengiflidinabaxis 8¢ of thewshafi 25t he cl anpi ng
flxture and this end of the spindle can be hex-shaped

hda ing fixture is equipped with a danp
Fﬁbtheé’rstfytu dbe wospjece R theoslapingiawh28, showin qued and Fig. 5,
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For the second setup of the workpieces, a second model of clamping jaws 32 can be

instalied in a second type of clamping fixture 18, which is shown in more detall in Fig.
10 and 11. This fype of clamping fixture 18 can have a dovetall guide 27 as an interface
for mounting clamping jaws. The two opposing dovetail guides 27 in a clamping device
are arranged diagonally to each other, such that their distance increases in the direction
toward the clamp holder 19 in the clamping device. The clamping Jaws 32 of the second
type can be provided with three clamping pins 33 each, which are intended to contact
the vane blade, which has already been manufactured at the time this type of clamping



can be constructed, in particular, on the underside
and on side surfaces of the clanp holder. The setup
station 6 al so has a screw device 23, shown in Fig. 2,
3, 6, and 7, which Is equipped with a shaft 25 that
can be rot at ed about a Iong| tUdi nal axis 24 and slid
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tommha@ﬁpetmrﬁaesemhtmwnmblampmggamased to contact
the vane bl ade, which has already been manufactured at

the tine this type of danping 9 jaw is used.
A5 srionasi the woskpidoe Fescistheoffset surfaces B0} thelcanirolleg 4 actuates
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°§ mmmw Thegatation amntion of themhaftaﬁtqf the screwidevige énithus transferred
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Now the handling robot 5 can transfer the workpiece 3 by transporting the clamping
fixture 8 to the milling machine 1, or to a buffer (not shown), in which the clamping
fixture remains until processed. As soon as the clamping fixture 8 is inserted in the
workpiece holder in milling machine 1 by a handling device, preferably by the same
handiing robot 5, the milling machine carries out a milling process on workpiece 3,
Generally, at least the geometry of the blade area 36 is created here, which is shown in
Fig. 8 to 11. Other geometries of the component are not yet generated in this setup. In



wor kpl eces are handled in the setup cell. To inplenent
the invention's setup and manufacturing process, the
handling robot 5 shown in Fig. | brings a clanping
fixture 8 fromits position in the danping fixture
storage area 7 to the setup position 20 in front of

the ' t..Lh andl.ng,robot 5
AR Yol 1 661 18 SR A oa 8RR A 11 e g g ore not
tYebpigoesesdace storage area 9, to be used as the bl ank
wor kpl ace 3 for a vane. Since the vane is mlled as a
solid, the mninmum exterior dinensions of the

thigynllling pyogsss, haweyasdong onmere rafgreneaiocaioanare ajso milled onto
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FosbienBEblitdcdS A it do bt or o 495 wibica o e o) e 28 snd n
Patisular extierndovar dhe entire langéipofitte sid@ burfacd.he cl anpi ng
fixture 8, which leads to dosing of the clanp jaws 28

and danpi ng of the workplace in the clanping fixture.
$rversldpiepencedocations wanldde prefared; hawdvengvhichesrs alsa be located
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3 fripgeationthatefiencassurs indhe blade awadia diciiy atier iissuade can be
inbde pbSNiblb b refardbh ficltionddn both 1iPRbE bibine1Ra8l 8B P B8, On the
glgtueStotﬂy\ﬁwﬁ machine 1, or to a buffer ,
PREALtinsiAroas 7.t g, ahigas dhrep referance suifarand0-42, 40*
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then end up in a buffer, before it is returned by the handling robot to the setup position
20 In front of the screw device. Here the screw device 23 engages the spindle 21 again,
and opens the clamping jaws 28 by rotating the spindle in the opposite direction as was
used to close if.

Subsequently, the handling robot 5 can remove the workplece 3 from the clamping
fixture 8 and, if needed, replace it in the clamplng fixture storage area. Now the
clampling fixture 8 is exchanged with a different clamping fixture 18, which already is
equipped with the clamping jaws 32 shown in Fig. 10 and 11. These have elther
positive fit clamping surfaces, or the at least three clamping pins 33 that are not



t he workpl ece using the mlling tool. This could be,
for instance, at least tw flat surfaces 40, 41, 42;
40' , »41', 42', aligned orthogonally to each other,

whi ch have a specified certain orientation to t he
geonetry of the blade area 381 The reference surfaces
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Now the milling process can begin in the second setup, in which both the head area 38
and the foot area 37 are ganerated on the workpiece. Since compensation is made for
any deformation of the workpiece, the geometries of the head and foot areas 37, 38 can
be manufactured correctly relative to the blade area 38, After this processing, the
clamping fixture 8 is removed from the machine tool and returned to the setup position
20. Using the screw device 23, the clamping fixture 8 is opened, so that the handling
robot § can remove the completed workpiece, shown in Fig. 13, and set it down in a
storage location for further transport.




11 arranged in a row. The positions and the geonetry

of the front clanping faces of the clanping pins are

mat ched advant ageously to the'specified contour of the
blade in the area of contac% with the cl anping pins

33. The handling robot 5 can fiow remove t he wor kpl ace

3, which was already processed in the first setup
fromthe workplace storage area 9 and insert It In the
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the illustrated appli Ion exanpl e of the Invention,
the handling robot 5 Inserts the clanping facture 8
Refetdnzellipter f ace into the workpi ece holder of the
mlling machine. The mlling machi ne now approaches
the specified positions of the reference surfaces
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1 i 42 Reference surface
15 Clamp jaw 40° Reference surface
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18 Clampling fixture 44 Transport device
19 Clamp holder 45 Rail

20 Setup position 46 Handling device
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be manufactured correctly relative to the bl ade area
36. After this processing, the clanping fixture 8 is
renoved fromthe machine tool and returned to the
setup position 20. Using the screw device 23, the
clanping fixture 8 is opened!®so that the handling
r-3bot the conpl eted wor kpl ece, shown in
é?g. f%?ﬁgﬁﬁbgggﬁft down in a storage location for
23 t néfCTewABde®rt. 12 In Fig. 12, another variation
I8 shqQwhgitidinatRikigh a setup cell 2. such as the setup
[ %%‘ hown in Fig. 1, is assigned to severa

chi ools 1. Since the capacity of such a setup
@6l | Intemathesi der abl e hi gher than needed to supply
only one machine tool 1 for production of turbine or
engi ne vanes, the setup cell 2 can be connected to a
transport device 44, with which workplaces and their
danmping fixtures are noved to and from severa
machi ne tools. In the application exanple shown, an
overhead transport device wth two tracks 45 is
shown, on which additional handling devices 46 are
nmounted for transport. If the production capacity of
the machine tools 1 exceeds the setup capacity of the
setup cell 2, then either several setup cells, or just
one expanded setup cell, but wth one or nore
handl i ng robots 5 (Fig. 1), with one or nore screw
devices 23, or wwth additional storage areas, can be
pl anned. Reference List 1 MIIling machi ne 27 Dovet ai
guide 2 Setup cell 28 Cdanping jaws 3 Wrkpi ece 29
Cl anping surfaces 3a Front side 30 Stand surface 4
Controller 32 Canping jaws 5 Handling robot 33
Clamping pin 6 Setup station 36 Blade area 7 C anpi ng
fixture storage 37 Foot area 8 Clanping fixture 38
Head area 9 Workpi ece storage 40 Reference surface



10 Two jaw parallel gripper 41 Reference surface 14

Vise 42 Reference surface 15 Canp jaw 40' Reference

surface 16 Clanp jaw 41' Reference surface 17 Screw

connection 42' Reference sd#face 18 C anping fixture

44 Transport device 19 Canp holder 45 Rail 20 Setup

position 46 Handling device 21 Spindle 2la Hex head
Clagns 22 Cl anp j aw hol der 23 Screw device 24

Longi tudi nal axis 25 Shaft 26 Internal hex 14 O ains

1. Process for setting-up a workpiece for the
1.neifietesstaersetting-upa odwiege forlthe gn Fecdi @ flow-griding component

c i s :

oe S e ot bl perelerflah £ s Rl Red e, o
woerigirieeip avhich thef workpiens (B) fortheylnvadviding enmrenerito bempaufactured
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s upibeeauentlyl lgadedintietheimachine tool, inawdtichritds milled to shapethegmogess

| Sedidris&Ant & agﬁ%ﬁ%gtngg\d RiREeSs conprises the steps

charadacteri zeg [ I nserting the workpiece (3

aut ormat i gagring theworkaiees Ghpatergaticalitinte & cleg1PrE)fixya @i)1 §koutside
R BERI, by ERASH Bty o i
f ofBiBhigrmaing affiest sekup;- up; | oadi ng the cl anped wor kpi ece
inthe c lo@&ﬂé fnd cfah‘?ﬂeﬂ' O\Brkgai%o&ﬁ)thé %ﬁpiﬁg‘ﬁdure {8,18) into the
machine tool (1) by a mechanical handling process;
removing the clamped workpiece in the clamping fixture (8,18) from the
machine tool by another mechanical handling process;
inserting the workpiece (3) automatically into a clamping fixture (8,18) outside
of the machine tool, the workpiece (3) is automatically clamped in the clamping fixture
(8,18) forming a second set-up; and
loading the clamped workpiece in the clamping fixture (8,18) into the
machine tool (1) for further processing;
wherein during processing of any one of the set-ups of the clamped
workpiece in the clamping fixture (8,18), a flow guiding area is generated and in the
other set-up, a foot and/or head of the flow guiding component is generated,
wherein the clamping fixture (8,18) is operatively connected to an automatic
actuating device to selectively clamp or de-clamp the clamping fixture (8,18) by means
of an actuation of the automatic actuating device;
wherein the clamping fixture (8,18) is movable in a setup position in front of
the automatic actuating device in which the automatic actuating device is actuatable to
connect the actuating device with the clamping fixture (8,18) and to actuate the
clamping fixture (8,18).

2. Process as in claim 1, characterized in that the flow-guiding area, in particular at

least a part of a blade area (36), is generated in the first setup.



machi ne tool (1) by a mechanical handling process;
renovi ng the danped workpiece in the clanping fixture
(8,18) fromthe nmachine tool by another mechanica
handl i ng process; insertingighe workpi ece (3)
automatically into a clanmping fixture (8,18) outside
of the machine tool, the workpiece (3) is
?utmmb a&inl aird gmpe,cbhhmctehxeddm ﬂtﬂge@rrmeé dr:]fmaj\:mkpie? i 8)
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magjene@tedirod subbequent sehurig ez farcampingithegyorkpienedBin the
dugi gggrocessing of any one of the set-ups of the
cl Wg P

wor kpi ece in the danping fixture (8,18), a
flow guiding area is generated and in the other
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iXture , i,S vable in a setu osition in fron
ot P, End i ciiper Br TR A0F SUPRB91 co | n'whi cht he
automatic actuating device is actuatable to connect
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area, in particular at least a part of a blade area
(3BMP-is generated in the first setup. 15 3. Process

as inclaiml or 2, characterized in that an area of
h the foot, and/.or

t wor kpi e N _wWhj n 8)
6 ofPTpHES oF b BaraH 6l EoRI RER prereRiers A Faftieniiont
S u’ereﬁéme Rcatiomt(dn 411 s4214@04F @) td;egepéra@dﬁﬁmae:ﬁmt s the ( ]g,)
in the ISt t . 4., Process as | east one o
t HRPSfIPR Bﬁ""‘”&ci%a{? ﬁ?&&'ﬁﬁg‘&ﬁ 1'% 3%’3??1”6{1‘:%5%& he workpi ece
(3) isinserted into a danping fixture (8, 18) wth a
t [ aw Vi.c 14 ,.th paralle f '
7. ok a8 it et of e e FarareBiooin BRRA  ece
( 3generation of the reference location {40, 41, 42; 40', 41', 42) and repositioning
of the workpiece in a second setup, the position and/or orientation information of
at least one reference location is detected, and this information is used for

further processing.

Process as in at least one of the prior claims, characterized in that the clamping
fixture (8, 18) is opened or closed by actuating a shaft on the clamping fixture by
an actuation device that produces a rotary motion.

Process as in claim 8, characterized in that an actuation element of the
actuation device is arranged relative to the clamping fixture (8, 18), creating a
fink to the shaft for opening and/or closing the actuation device, and a rotary
motion of the actuation device opens or closes the clamping fixture.




is aligned with its side surfaces parallel to the

danpi ng surfaces of the clanmping fixture, and is

cl anped on these side surfaces. 5. Process as in at

| east one of the prior clainm8, characterized in that

at least the foot and/or head (37, 38) of the

fl ow gui di ng conponent is shaped in the second setup.
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setup, the position of which is detected in at |east

1106458 Wﬁ@asﬁﬂeﬁthe riof GAGE a@a%tehﬂed% *hla?élé’rﬁpiﬁé‘ e of

the prior clains qerers ze |nt
genes éa& 32 ac exchanged wish etherclaroning jaws (28432) on #t least onelgf |

4 ggcs of the workpiece in a
sé@%ﬁ%%g%?ﬁﬁgm% ﬁggg'%@‘f" gn and/ or orientation
information of at |east one reference location is

12d eﬁr%%s%%s w%@eatsg&n% df {HeCHnHP&é.fﬁE dh?ra‘ééﬁﬂedfu‘?fha fhir t her

process in at one o t he prior
dawrlsple@hah%l@ thest Ieasidw aetupsamhtdﬂ@remnlgmgg japve %48 88). ( 8,
18) is opened or closed by actuating a shaft on the
clanping fixture by an actuation device that produces
13a IProc%asyas frpatilesst or@. of theqrriesdaiens, dharagtesized igthat both

|

o R EE 3 LambRa e BE (8P AEAEATERY e phrting
fidavigee (8, 18), creating a I|nk to the shaft for
openi ng and/ or closing the actuation device, and a

rotary notion of the actuation device opens or closes
l4t higrocdsa mpinrlginh 13 tcharactenzed in hat botroserigriecgs 2pdiciameingn 8,

ORISRttt et o

prior clainms, characterized in that clanping Javvs

15( roogs@a ﬁle%lccl?\%%g g %Fcﬁ’arrﬂ]@, %ﬁémaa'geu%mqw@ (28

east one of " the c | xtures
h a\mrkple@ aftey regroval fam the owehise tagl f¢rﬁh%%ubﬁ@&l§'tﬂ sghve 8t9P Bhe
r Gfal s
et Eeclo B Pme SARp RECEE| A0St fich P s pRFaLReRE
| aclampiggixt@e for the first setup.

16. Process as in any one of claims 1-15, characterized in that clamped workpieces
together with the clamping fixture (8, 18) are buffered in a buffer.

17. Process as in any one of claims 1-16, characterized in that the workpieces clamped

together with its clamping fixture (8, 18) to any of the machine tools can be transported

by a transport device.



13. Process as in at |east one of the prior clains,
characterized in that both workpieces (3) and cl anpi ng
fixtures (8, 18) are handl ed by only one handling
device. 14. Process as in claim 13, characterized in
that both workpieces and danpipg fixture are place in
the sane setup position (20) using the handling
device. 15. Process as in at |east one of the prior

cl a8 nBysterh fir 8étliry uparipicted (Gﬁfrorﬁ hrﬁlcN\W@.hd?ﬁgaeonﬁfohﬁ'lts for

rermval fromth nmachi ne t oI ubse ent setu
L on " Braprblslon Eetieg P B anes for sHsck DR, SEaE firtioes. o
whi ¢ hemgmesammfawpmumea byﬁ'ﬁlli?gfpﬁﬂesses avhetétaéwsmm has at

of "1 GBstonh cbbing RiFS ¢ Thi1G baiig aivedpec shasiraad by &
wor k pleastese hammwmmmmm@ the xlampieg (iBure 18)
o1 i nit 165 wads Bn Qb act o deAEE ook AndlcBhg 1l

cl an‘péemplt\@@@lrh & 18)i whichi cap be lcannectad tofthextlamping Bdurd B) thiso

' ?pz\ng@grt evi ce. %"%89&'@'@&(4@% %ﬁgsﬂp&Mmmw

wor kp @meﬂﬁ@ i§ attyatable to
conpr %ﬁ&ﬁﬁe@&uﬁtﬁg BaviR8 ith h8 clBMpihd fllé (s, ’I’@Qﬁ‘ﬁ'l;’to‘;ra&[exatgﬁé clamping

turbi pes, steamturbines, or englnes,
produ@@lﬂe@y"% I1'ing processes, where t he syst em has at
| east one danpi ng fixture (8, 18) for holding a

wor kpl ece, racteri zed Ieast .one handlin
ol PAefes o G 1o Ehere ARy BRI ACh o HEviR A t

f| xt War&ﬁacﬂﬁo%bﬁon&@m@&laﬁﬂh Iﬁﬁfec actuation
devi ce for opening and/or dosing t cl anping fixture

(8,18), which can be connected to the danping fixture
f 020. t Bystem guLin plaieel8 or e, chdradterzed byonstordgagrea(p) for workpicces

;St gﬁ% | st%%{ve%g%q n a. Sjém\%ﬁpasufl ﬁn%| n frontq%s t he

act uaﬂﬂt@eimadtﬁﬂi@aadlmm e to connect the
actuating device with the danping fixture (8,18) and

to actuate the danping fixture (8, 18). 19. System as
i r2ld System@s inchieast oneefithecntior glaim 48 thrdugh 20; chasadtaesizedtin that e

is | ggﬂggﬁﬁ s (36085 oP &t 1 Gasf et tho ReMUM e B, 18)bah Be

22, System as in at least one of the prior claims 18 through 21, characterized in that
the system has a transport device (44) with which a workpiece mounted in a
clamping fixture (8, 18) can be moved to one of several machine tools.

23. Systemasin any one of the prior claims 18 through 22, comprising a buffer for buffering
clamped workpieces together with the clamping fixture (8, 18).



20. Systemas in claim18 or 19, characterized by a
storage area (9) for workpieces and a storage area
for danping fixtures, where both storage areas (7, 9)
are wthin the reach of the handling device. 21.
Systemas in at |east one of the prior clains 18

t hrough 20, characterized in that the danping jaws
(28, 32) of at least one of the clanping fixtures (8,

184, coysioirs n@amﬂeﬂm@ pior c@ifns 13w%®m23 iig e 8kl ) Gherein

of the [ nB 18 throu 21, c acterlzed in

t hat tﬁ?%{'ﬁ 9‘%8? iC€44) with

whi ch asmrdtmamm,laﬁdad in a darrpl ng fixture (8, 18)
can be tQ.one everal nmachine tools. 23.
Systentgg%%ﬁxgﬁgaﬁﬁ% f prior clains 18 through
22, conpri si the trandport 8evice(61) cintfanepartroimped

To ou. - oyst S heGhmbhd Saks® FRRRAR e St tﬁfﬁsls’

t hrough 23, conprising one setup cell, mhereln t he
setup cell conprises the autonmatic actuating devi ce;
several nmachine tools; and the transport device (44),
wherein the transport device (44) can transport danped
wor kpi eces together wth the danping fixture (8, 18)
to any of the nmachine tools.



