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DATE OF RECEIPT .................................. .. 

AtJTOMit.'l'ICALLY OPERABLE MANUFAC'lURING PLANT 

~beLHS-q 
JfOS 

The present invention refers to ·an automatically operable manu-· 
' . 

facturinq plant, comprising a plura~ity of machininq cells, a 

management system for work pieces includinq.storaqe appliances, 

transportinq appliances and handling appliances, and a data 

handlinq.and exchanqe sys~em adapted to control the manufactur­

ing plant. 

Particularly, the present invention refers to an automatically 

operable manufacturing plant, comprising numerically contro.lled 

machining tools, control tinits each individually assigned to 

the machining tools, toois for the complete machining Of work 

pieces, magazines for storing the tools and work pieces, han­

dling apparatuses assi~ed to the machining tools for feeding 

work pieces to the machining tools arid for.exchanging the tools 
. . 

of the machining to<?ls,. and at least one measuring station 

adapted to prealiqn the work pieces and tools, respectively, 

and to examine the condition of the work.pieces and tools, re­

spectively. 

Such manufacturing plants are known with all the components 

typical for such plants, for example from the patent documents 

Nr •. EP-A2-0 364 138 and Nr. DE-Al-37 20 157, in wh~ch also dif­

ferent solutions for the control of the manufacturing process 

are indicated. 

~n the manufacturing plant according to the patent ~ocument Nr. 

EP-A2-0 364 138, ·there is provided for the control of the manu­

factur_ing proce.ss an information flow system with several data 

networks in a hierarchic structure. These data networks .serve 

.for exchancjing p~ogram data between a central processing unit 

and the .control ~~ts of th~ machining units as well as the 
' ' ' 

control units·of the mate~ial transport system. Such an infor-

mation fl~w system, in which all control prog~ams are handled 

in a central proces.sing unit, has different disadvantages. 
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First, the installation of machining programs in the central 
processing unit as a preparation for the automatic manufactur­
ing is quite complicated, particularly if many different work 
pieces in small lots have to be manufactured. Second, each in~ 
terruption of the manufacturing process requires a modification 

.or adaptation of the control program. in the central processing 
unit. Such modifications always require a certain amount of . . . . 

time with the result that the production process is interrupted 
for a shorter or longer period. 

. ' 
A manufacturing plant.which is improved in this respect is dis-
clos~d in the patent document Nr. DE-Al-37 20 157. In the solu­
tion described therein, the central processing unit serves but 
for the control of those proc~sses which are required for the 
operation of the automatic manufacturing p~ant. Particular~y, 
the central processing unit does not provide any machining pro­
grams and no instructions about the order of machining. Rather, 
to each work piece to be machined is fixedly assigned a data 
memory unit which, amongst else, contains the appropriate ma­
chining program. This program is read into the control unit of 
a machining t~ol as soon .as the work piec~ is transmitted to 
the machining station. The.disadvantage of such a information 
flow system is that for the above mentioned purpose quite bulky 
data memory units must be provided on each work piece and on . . 
each pallet bearing a work piece, respectively. In ord~r to 
provide for a friction less operation, it is moreover impera­
tive that all machining stations of a manufacturing plant make 
use of a uniform operating system, because a translation of the 
voluminous data protocols lf()ti.ld be too complicated. 

It is an object of the present invention to provide, in connec­
tion with the monitoring and the control of the manufacturing 
operation of such a manufacturing plant, a ~werful system for 
the flow of information between the different parts and units 
of the plant and the.work pieces and tools,· which renders Po$­
sible .in a relative simple manner a flexible, particularly or­
der-reiated manufacture of many work pieces in relatively small 
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lots. Particularly, it is the object of the invention to im­
prove the identification' system. Moreover, .the information sys­
tem· should be in a position to tr~nsmi.t also other informat~·on, 
e.q. control information for the manufacture. 

This. object can be mat by the fact that the data handlinq and 
exchange system comprises two separate data networks, i.e. a . . 
first external data handling.and exchange network with a cen-

. . 
tral data processing unit for the exchange of operation control· 
data between the central da~a processinq unit and the machining 
cells and for ~he exchanqe of transportation control data be~ 
tween the central processing unit and the 'tr~nsportinq appli­
ances, and a second-internal data handlinq and exchanqe network 
for exchanging data between the storage app~iances, the trans­
portinq appliances and the handlinq appliances. Memory modul~s 
are fixedly asslqned to the work pieces to be machined and.con­
tain data· for the identification of the work piece to be ma­
chined, destination data for the transport of the work pieces 
to be ~chined, and data for fetching machine proqrams used for 
the machining-of the work piece to be machined whereby the data 
contained in th~ memory modules are processed by the aforemen­
tioned seco~d internal data handling and exchange network. 

Thus, with the provisions acco~ding to the invention, the data 
. . 

c;ompound in the. enti·re information network of the machi~ing and · 
manufacturing plant can be tied together without a qap. 

A practical solution can be seen, for instance, by the fact 
that the work pieces or the tool means are mounted on the pal­
let means individualiy or in groups, the pallet means compris­
ing uniform positioning means which serve to fix the pallet 
means in the machining tools in an exactly predetermined posi~ 
tion, the work pieces or tool means remaining ~unted on the 
pallet means on their way through the manufacturing plant until 
the work pieces ~re fully.finished, that the pallet of the work 
pieces and of "the tools are provided with electronic memory 
111.odules in which data relating to the identification of the 
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work piece.s or· tools as well as data relatinq to the automatic 

machininq can be stored, and that the handlinq means and the 

measuring station is provided with data processinq means 

adapted to read the data.stored in the memory modules,_ whereby 

the data processinq means are communicatively interconnected 

with the control units of the machining stations. 

Accordinq to a pref erred embodiment, the manufacturing plant of 

the invention comprises a plurality of machining stations each 

containinq at least one numerically controlled machininq tool, 

with a plurality of pallet means adapted to receive work pieces 

to be machined or tool means for the inachininq of the work 

pieces, with a set-up station for loading the pallet means, 

with a plurality of transportable maqazine means adapted to re­

ceive the pallet means loaded with the work pieces or· tool 

means, with a transfer station for loading pallet means into 

the tran~portable magazine means and for unloading pallet means 

from the transportable magazine meansi with a storinq·station 

for the transportable ~qazine means loaded with the pallet 

means, and with an automatically operatinq transpo~ting means 

for transportinq the magazine means loaded with th~ pallet 

means on a traffic netwo.rk interconnectinq the different sta-
. . ' 

tions with each other, whei-eby 

a) each of the machining stations compr~ses a handlinq means 

for transferrinq the pallet means between the maqazine means 

and the ~chining tool; 

b) each of the machininq tools coin.prises a control unit incor­

porating a first memory means for ~torinq a plurality of ma­

chining proqrams; 

c) an external data handling and exchange network with a cen­

tral data processing unit is provided, by means of which the 

control units assiqned to the machining tools are connected 

with a central data processinq unit.and; 
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d) each pallet.means comprises a memory means in which data for 
the identification of the work piece or tool means mounted on 
the pallet means and data for the machining of the work piece 
mounted on ~he pallet means are stored; 

e) each pallet magazine com.prising a memory means in which data 
for the identification o.f the conte11:t. of the magazine and data 
for the transport thereof are stpred; 

f) ~an internal data handling and exchange network for exchanq­
lng data between the memory means provided on the pallet.means 
and the memory means provided on the trq.nsport~l.e magazine 
means on the one side and the different stations -and the trans­
porting means on the other side; and 

g). a u~iform interface means provided in each of the machining 
stations for interconnecting the handling means and the control 
unit of the machining tool, the interface means comprising 
means for translating the data protocol of the second internal 
data exchange and.handling network into the data protocol of 
the control unit of the assigned·machining tool. 

The use of work piece and tool pallets incorporating uniform 
mechanical positioning means forms a good basis for the appli­
cation of the identification system according to the invention. 
Thereby, particularly as far as the work piece pallets are con-

. . 
cerned, the pallets ~an be adapted either to receive only_one 
individual work piece or to receive a group of ident.j.cal work 
pieces. 

In contrary to the identification systems known in the prior 
art which operate with regard to the position of the work 
pieces and tools on the basis ~f a -location code system,· t:he 
identification system according to the invention allows the re­
liable identification of the work pieces and tools themselves. 
This fact not only substantially in~reases the safety against 
inadvertent confusions of the relation of the data and the work 
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pieces and tools, respectively, but renders possible a disor­
dered storage of the work pieces and tools in the magazines • 

. The reliable identification of the components (work pieces 
and/or .tools) is the basis that the individual comp:>nents can 
be prov~ded with additional information, particularly informa­
tive data representative for the transport destination ~sition 
of the work piece and/or tool and data representative for the 
fetching of machining programs required for the machining of 
the individual work piece. Only work piece _pall~ts and tool 
pallets carrying such data with them and bei~g in a position to 
transmit these data.to related control_ units render possible a 
fully automatic operation of a manufacturinq plant incorporat­
ing a plurality of individual manufacturinq and/or machininq 
cells. 

A particular advantage of the identification system according 
to the invention is that it is not necessary to store the ma­
chining data in the form of more or less complete control or 
. . . 

machining programs for the machining tools required for·the 
corresponding ·.Operation in their entirety in the memory modules 
of the pallets• In C:ontrary, only data for the identification 
of the required controi or machining proqram. has to be stored . 
in the memory modules of.the pallets in-order to eall for the· 
suitable control. or machining program-which is stored in a sta­
tionary memory of the control unit of the related machining 
tool as soon as a pallet is to be inserted into the machining 
tool. The result is that the size or volume of the ~ta memory 
modules on the pallets can be quite small. 

A particularly advantageous. ~ent of the manufacturing 
plant according to the:invention can be 'realized if·the machi~­
inq stations, the storing station, the· transport vehicles and 
the transfer station each comprise uniform receiving means 
adap~ed.to.receive the transport~le magazines. Thereby, the 
receivinq means each incorporate a data processing unit with a 
data reading head for readinq t~~ data stored· in the.memory 
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modules provided on the transportable magazines •. These data, in 
. . 

particular, include data representing·a timetable for the pal-
let magazine informing about the _location of the machining sta­
tions to which the pallet has to be transported and the order 
in which these machining stations have to be served. 

As soon as a pallet magazine has been transferred to·a trans­
port vehicle, the next transport destination Can be seen from 
the data contained in the memory module of the related pallet . 
magazine. This information.is sent to the control unit for the 
transport system which ensures that the related transport vehi­
cle ~oaded with a certain pallet magazine is led to a certain 
machining station identified by' the data eontained in ~he mem­
ory module of the pallet. As the transpor~ system is always in­
formed about the next transport destination -position, it is .no 
longer necessary to store complete transport programs in the 
transport control unit. The result is that the Control of the 
material transportation becomes much more simple, ·flexible ~nd 
efficient. 

Th_e data handling and exchange system according to the inven-
. . 

tion further ren~ers possib~e to take measures for a~ altera-
tion of the transport timetable in a simple and efficient way, 
e.g. in the case when a Certain destination position is already 
occupied or out of operation and, thus, cannot be approached. 
Such measures can be limited to a data exchange in the internal 
data handling an4 exchange network and do not require an al­
teration of the program of the central processing unit. A pal­
let magazine which cannot reach its predetermined destination 
can be deviated to the storage appliance where it temporarily 
·stays. Therefrom, it can-be called at a later tim~ upon the oc­
currence of a data signal-which represents the fact that the 
previously occupied or inoperative destination is now free or 
in operation again. 

Preferably, -the pallets and the pallet magazin~s comprise elec­
tronic read and write data memory modules ensuring that the 
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delta contained-in .the electronic data memory modules can be 
changed during the manufacturing or machining process, e.g. for 
the modification of the data to adapt them to the actual state 
of machining. For this pu:rpose, the data processing units in 
the handling appliances and the measuring station further com­
prises a writing head as well as a control and analyzing unit_ 
for controlling the reading and writing process of the mem<>ry 
modules. 

An important prerequisite for a trouble free operation of the 
manufacturing plant according to the invention is the safety of 
the data exchange. Considering the often rough conditions in 
the region of the machining cells with the disturbing influ­
ences of heat, oil, metal chips and cooling fluids, it is ad­
vantageous. to use a system for the data exchange with touchless 
operation, preferably a wireless carrier frequency data ex­
change system. 

As far as the power supply of the memory modules is concerned, 
it is advantageous to use non-powered memory modules whereby a 
system is provided for the wireless supply of power, ·which is 
required for the exchange of data between the data processing 
units and the memory modules, to the memory modules. Semicon­
ductor memory·modules of this kind are not expensive, rela­
'tively s~ll and can be mounted in nearly.any desired position. 
Preferably, an electric alternating current field is used for 
the transmission of energy to the electronic memory modules. 

In the drawing, an embodiment of the invention is schematically 
shown; in the drawings: 

Fig. 1 shows the overall general layout of the automatically 
operable manufacturing plant according to the invention; and 

Fig. 2 details of ·a machining station.and of a measuring sta­
tion. 
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The manufacturing plant schematically shown in Fig. 1 com­
prises, for example, a .set-up station 1 in which pallets are 
loaded, a transfer station 2· in which transportable pallet 
magazines are.loaded and unloaded, a storing station 3 for pal­
let magazines, four machining stations 4 and a traffic network 
5 interconnecting the different stations to each.other. 

The set-up station 1 includes a mounting station 6 in which the 
work pieces and the tools are mounted on pallets, as well as a 
measuring ~tation 7 in which the geometrical data of the work 
pieces ·and tools mounted on the pallets are determiped. 

In the transfer station which comprises two bins. 8 each for one 
pallet magazine, on the one side, arriving pallet magazines 
having pallets with finally machined work pieces ~re unloaded 

·and, on the other side, still empty pallet magazines are loaded 
with pallets having work p~eces to be machined or tools mounted 
thereon. 

The. storing station 3 comprises a plurality of storage bins, in 
the present example five storage bins 9, in which empty and/or 
loaded pallet magazines are temporar~ly stored. 

In the present example, each of the machining stations 4 com­
prises a machining tool 10, usually in the for:m of a· numeri­
cally controlled machining apparatus, a bin·ll for a pallet 
magazine and a h~ndlinq and manipulating apparatus 12 for load­
ing work pieces into the machining apparatus and for inserting 
and removing tools into and from, respectively, the machining 
apparatus. 

The traffic network 5 i~ part of an automatically operated 
transporting installation which comprises a central transport 
control station 13, a remote control _sys.tem 14 and a plurality 
of remote-controlled vehicles 15 which are disposable at th~ 
moment when they are required. In particular, the traffic net­
work consists of a number of different, preferably rail-less 
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tracks along which the vehicles 15 are -guided, whereby there is 
provided a closed loop main track 16 running along the transfer 
station 2, ·the storing station 3 and the four machining sta­
tions 4, as well as a number of separate track loops 17 running 
to each storage bin a, 9 and 11. Thus, several vehicles 15 can 
circulate on the traffic network simultaneously without hinder­
ing each other. Further, a number of parking tracks 1a·is pro­
vided for vehicles 15 not in use. 

The information handling and exchange system comprises two 
separate data networks, namely a first external data handling 
and exchange network 19 and a second data handling and exchange 
network 20~ The external data handling and exchang~ network 19 
interconnects the control units of the numerically controlled 
machining tools 10 of each machining station 4 and the trans­
port control station 13 with a central operational da~a proces­
sor 21 and. is provided for the handling a~d exchange of opera­
tional control data between the operational data processor 21 
and the control units of the numerically controlled machining 
tools 10, and for the handling and exchange of transport con­
·tro~ data between the operational data processor 21 and the 
transport contfOl station 12. The external data handling and 
exchange net~ork 19 can be part of a data processing system . 
kno~ under the trade name "ETHERNET" to· which can be con­
nected, besides the operational data processor 21, e.g. ·a op­
erational planning system. 

The internal data handli~g and exchange network 20 intercon­
nects the divisions of the machining and manufacturing plant 
which are part o~ the material transportation and storage sys­
tems, i·.e. the storing station 2, the handling apparatuses 12 
and the ve~icles 15. Particularly, all storage bins 8 of the 
transfer station, all storage bins 9 of the storage station 3 
and the storage ~ins 11 of the machining stations 10 as well as 
the remote control ~ystein 14 for controlling the vehicles 15 
are interconnected to each other by means of the internal data 
·handling and exchange network 20. For the· exchange of data.be-
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tween the bins· fo·r the pallet magazines 11 ·and th_e handling de­
.vices 12 of the machining stations 4· on the one side and be-

. . 

tween the transport control s_tation 13 and the remote. control 
system 14 on the other side, there are provided data lines 22 
and 23, respectively. Furthe:r:more, in each machining station 4, 
the handling apparatus 12 is connected with the control unit of 
the machining tool 10 via an interface 24 which includes a 
transl~tinq circuit for the tra~slation of the data protocol of 
the internal ~~a-network 20 into the dat~ protocol of the con­
trol unit of the related machining tool 10 whereby the control . . 

unit of the macl:iininq ~ool 10 is connected to· the external data 
handling and exchange network 19. 

To.the material to be handled, i.e. to the pallets loaded with 
work pieces and tools, respectively, and to_ the pallet maga­
zines, certain data are fixedly related. These data comprise 
data fo~ the identification of the material, destination data 
for the transport of the material and data for fetching ma~hine 
programs used for machining the material. These data are ex­
changed by means of the internal data network 20. For this pur­
pose, all pallets and all pallet magazines ea~ comprise an 
electronic memory module ~n which the respective data are 
·stored. In all places where the· pallets rest and in· all trans­
fer locations of the pallets, data processing.units are pro-
vided which are equipped with a data read head in order to"read 

'the data stored in·the electronic memory modules. The handling 
apparatuses 12 and the measuring station 7 are equipped with .. 
data processing units which_ further comprise a data w~ite head 
in order to ~rite data into the electronic memory modules, e.g. 
data representative for the act~al state of machining. 

In Fig. 2, there is shown a machining station 4 (without the 
bin 11 for the pallet magazine) and the measuring station 7 
which is part of the set-up station 1 in more detail. Corre­
sponding pa~ts and elements are provided with the same refer­
ence numeral as in Fig. 1. 
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The machininq tool 10 comprises a control unit 30 which is con­
nected to the external data network 19 via a data line 31 and 
connected to the handlinq apparatus via a data line 24. The 
control unit 30 is equipped with a data memory in which a plu­
rality of machininq proqrams is stored. 

The measurinq station comprises a computer terminal 32 which is 
connected to the external data network 19 via a data line 33. A 
measurinq device 34 for determininq the qeom~trical data of a 
work piece is connected to the computer terminal 32. 

The work piece 35 is. mounted on one out of a plurality of pal­
lets 36 which are ~uniformly designed as- far as their position­
inq means are concerned. Thus, the pallet 36 can ~ fixed in an 
exactly predetermined position in all locations where the work 
piece 35 will have to stay to be stored, measured or machined; 
e.q. on a support ~7 of the measurinq device 34 or at the 
clamping member 38 of the machining tool 10. The pallet 36 is 
provided with an electronic data memory module 39 in which are 
stored the data required for the identification, for the trans­
portation and for the machining of the-work piece 35. 

on the basis of an incoming machining order, the· suitable work 
piece 35 is fixed to a pallet and all required data which are 
specified in the order (e.g. name and number of the· work piece, 
NC-machining program identification etc.) are written into the 
memory m0dule 39 of the_ pallet 36 in the set-up stat~on 1. 
Then, the pallet 36 with the work piece ~5 is transported to 
the measuring station 7 where its position on the top of the 
pallet 36 is_ me~sured and adjusted. Particularly, the· actual 
position of the work piece 35 on the pallet and the deviation 
from a predetermined refe~ence position is measured with the 
help of the measur.ing device 34, ·and the measured ~ata are 
stored in the m~ry module ~9 of the pallet 36, toqether with 
the data relating to the order number, the part number.of the 
work piece and other required data. Thereby, all these data are 
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fixedly related to a certain identifiable work piece with the 
result that inadvertent confusions are avoided. 

Thereafter, the thus prepared pallet 36 is transported to the 
transfer station 2 (Fig. 1) where it is loaded into a certain 
pallet maqazine. At this place, also the data memory module.of 
the pallet maqazine is loaded with the required data which 
~erve for the identification of the content of the pallet maga­
zine and which also contain transportation data. A vehicle IS 

takes·the loaded pallet magazine over and transports it either 
directly to a mac~ining station 4 or temporarily to a storing 
station 3. 

At the beginning of a machining program, the pallet magazine 
filled with loaded pallets is displaced to the magazine receiv­
ing place provided for this purpose in the machining stat~on 4. 
The location of the magazine receiving plac~ is such that t~e 
pallet magazine is in the range of a movable gripper arm 40 of 

. . 
the handling apparatus 12 •. The handling apparatus 12 is pro-
vided with a data processinq unit 41 equipped with a data _read 
head which preferably is located at the end of the movable 
gripper arm 40. 

In an initial phase, the data read head of the data process~ng 
unit 41 is moved alon~ a.11 positions in the pallet magazine. 
where loaded pallets are stored, reads the data contained in 
the memory modules 39 of the pallets 36 and stores these data 
in the memory of the data processing" unit 41. The control unit. 
30 is connected to the handling apparatus 12 and can directly 
call for· the identification of a ce~tain work piece 35 stored 
in the pallet magazine. Thereafter, the handling apparatus 12 
removes the required work piece 35 from the pallet magazine and 
inserts it, . together with the related pa·liet 36, into· the ~a- • 
chininq tool 10. The data processing unit 41 related to the 
handling apparatus 12 reads the data S·tored in the memory mod­
ule 39 of _the pallet 36 during the transfer of the work piece 
from the pallet magazine to the machininq· tool 10 and·forwards 
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these data to the control unit 30. As these data also contain 
the machining program identification required for the·machining 
of the related work piece 35, the control unit 30 selects.the 
machining program required for the machining of the related 
work piece from the collection of machining programs contained . 
in its memory and uses the selected machining program to con-
trol the machining tool 10. 

The tool·s required for the machining of the work pieces 35 can 
be handled basically.in the same way as herein before de­
scribed. 

After termination of the machining probess, the work piece 35 
is brought back into the pallet magazine and another work piece 
is removed from the pallet magazine to be machined according to 
its data contained in its memory module 39. When all the work 
pieces contained in a pallet magazine are machined, the pallet . . 
magazine can be transported to a further machin~ng station for 
further machining of the work pieces contained in this pallet · 
magazine, or it can be temporari~y stored in one of the storage 
bins 9 of the storing station 3. Another possibility is to 
bring the pallet magazine back to the·measuring station 7 ~r to 
anoth~r (not shown) measuring station where all work pieces 35 
are measured again. lf required~ the new measuring data can be 
stored in the memory.modules 39 provided on its pallet 36 and 
related to each work piece 35. Further, it is stjll possible to 
store additional data in the memc>ry modules 39, e.g. for the 
furtber machining, processing or handling of the work piece 35. 
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PATENT CLAIMS 

1. An manufacturing plant comprising a plurality of machining 
cells ( 4) ·' a management system for work pieces comprising _stor-

_ age means, transporting means and handling means, arid a data 
handling and exchange system adapted to control the op~ra~ions 
of the manufacturing plant, characterized in that the data han­
dling and exchange system comprises two separate data networks 
(19, 20), whereby a first external data handling and exchange 
network i~ ~rovided for the exchange o~ data between a central. 
data processing: unit and the machining cells and to exchange 
transporting control data bet~een the central processing unit 
and the transporting control means, and whereby there is pro­
vided a second internal data handling and exchange network for 
exchanging data between the storage means, the transporting 
·means and the handling means, whereby memory means are fixedly 
assigned to the work pie<;:es·to be transported, the memory means 
-containing data for the identification of the work-piece, des­
tination data for the transport of the work pieces and data for 
fetchin_g machine programs used for the ma~ining of the work 
piece.to be machined, the data contained in the memory means 
being processed by the second internai data handling and ex­
change network. 

2. An automati'? manufacturing_plant according to claim 1, cha:i;­
act~rized in that there is provided a plurality of uniform ~n­
terface means each assigned to one of the machining cells, _the 
interface means comprising means for translating differing data 
protocols and being connected to the first external data han­
dling and exchange network as well as to the second internal 
data handling and exchange network. 

3. An au~omatic manufacturing plant according to claim 1, with 
a plurality of ~chining st~tions each containing at least one 
numerically controlled machining tool, with a plurality.of pal-

. . . . 
let means'adapted to receive work.pieces to be machined or tool 
means ·for the ma·chining ·of the work pieces, with a set-up sta-
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t.ion for loading the pallet means, with a plurality of trans­
portable magazine means adapt~d to ~eceive the pallet means 
loaded with the work pieces or tool means, with a transfer sta­
tion for loading pallet means into the transportable magazine 
means and for unloading pallet means fro~ the transportable 
magazine means, with a storing station for the transportable 

'magazine means loaded with the pallet means, and with an auto­
matically operating transporting means for transporting the 
magazine means loaded with the pallet means on a traffic n~t­
work interconnecting the different stations with each other, 
characterized in that 

a) each of t~e machining stations comprises a handling.means 
for transferring the pallet means between the magazine means 
and the machining tool; 

b) each of the machining tools comprises a control unit incor­
porating a first memory means for storing a plurality of ma­
chining programs; 

c) an external data handling·and exchange network with a·cen­
tral data processing unit·is provided, by means of which the 
control units assigned to the machining t~ols are connected 
with a central data processing unit and; 

d) each pallet means comprises a m~mory means in which dat.a for 
the identification of the work piece or tool means· mounted on 
the pallet means and data for the machining of the work piece 
mounted on the pallet means are stored; 

e) .each pallet magazine comprising a mem.ory means in which data 
for the identification of the content of the_magazine and data 
for the transport thereof are stored; 

f) an internal data handling and exchange network for exchang­
ing data between the memory means provided on the pallet means . . 
and the memory means provided on the transportable magazine 
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means on the one side and the different stations and the .trans­
portinq means on the other side; and 

g) a uniform interface means provided in each of the machining 
stations for interconnecting the handling-means and the control 
unit of the machining tool, the interface means comprising 
means for translating the data protocol of the second internal 
data exchange and handling network into the data protocol of 
the control unit of the assigned machining tool. 

4. An automatic manufacturing plant according_ to claim 3, char­
acterized-in that data memory means are provided which enable 

- . 
that data contained in the data memory means can be changed 
during the manufacturing process. 

5. An automatic manufacturing plant according to claim 4, char­
acterized in that each data processing unit comprises a reading 
head, a writing head as well as a control and analyzing unit 
for controlling the re~ding and writing process. 

6. An automatic manufacturing plant according to one of the . . . 

preceding claims, characterized in that there is provided a 
wireless carrier frequency system for the exchange of data. 

7 An automatic manufacturing plant according to one of the pre­
ceding claims, characterized in that the memory means.comprise 
non-powered ~emory modules and that means are provided· for the 
wireless supply of power, which .is required for the exchange of 
data between.the data processing means and the memory means, to 
the memory modules. 

8. An automatic manufacturing plant according to claim 7, char­
acterized in that an inductive alternating current field is 
provided for the transfer of power for the memory modules. 

9. An .automatic manufacturing plant according to claim 3,· char­
acterized in that the work pieces or the tool means are mounted 
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on the pallet means individuaily or in qroups, the pallet means 
comprising uniform positioning means which serve to fix the 
pallet means in the machining tools in an exactly predetermined 
po~ition, the work pieces o~ tQol means remaining mounted on 

. . 

the pallet·means on their way through the manufacturing plant 
until the work pieces are fully finished. 

10. An automatic manufacturinq··plarit according ·to claim 3, 
characterized in that the set-up station includes a measuring 
station connected to the first external data handling and ex­
change network for determining the qeometrical data of the wor~ 
pieces and tool means, respectively, mounted on the pallet 
means, and further includes a data processing unit incorporat­
ing data reading and writing heads cooperating with the memory 
means provided on the pallet means. 

11. An automatic manufacturing plant according to claim 3, 
characterized in that the automatically operating tr.ansporting 
means comprises transport vehicle_s and a central transport _con­
trol station connected to the firs~ external data handling and 
exchange network for controlling the movement of the vehicles. 

12. An automatic manufacturing plant according to claim 3 and 
11, characterized in that the machining stations, the .storing 
station, the transport vehicle~ and the transfer station each 
comprise uniform receiving-means adapted to receive the pallet . 
magazine means, the.receiving means each incorporating a· data 
processi~g unit with a data reading means for reading the data 
stored in the memory means provided on t~e pallet ma_gazine 
means. 

13. An automatic manufacturing.plant accordi~g to claim 3, 
characterized in that each of the handling means comprises a . 
data processing unit incorpqrating a data reading and writing 
means· cooperating with the second memory means on th~ pallet 
means, the data processing unit comprising a uniform interface · 
means with means for translating the data protoci>l of the sec-
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ond internal data _hand.ling and exchange network into the data 
protocol of the contr~l unit of the machini~g t~ol assigned to 
the control unit. 

.. 


