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MITOMATICALLY OPERABLE MANUFACTURING PLANT

TL@LHS'
s

The present inventlon refers to an automatically operable manu-
facturing plant, comprising a plurality of machining cells, a
management system for work pieces including storage appliances,
transporting applianées and handling appliances, and a data
handling. and exchange system adapted to control the manufactur-
ihg plant.

Particularly, the present invéntion refers to an automatically ”‘
operable manufacturing plant, comprising numerically controlled

machining tools, control units each individually assigned to
the machining tools, tools for the complete machining of work '
pieces, magazines for Storing the tools and work pieces, han-
dling apﬁaratuses assigned to the machining tools for feeding
work pieces to the machining tools and for exchanglng the tools
of the machlnlng tools, and at least one measurlng station
adapted to preal;gn the work pieces and tools, respectively,
and to examine the condition of the work pieces and tools, re-
spectively. '

Such maﬁufacturing plants are known with all the coﬁponents
typical for such plants, for example from the patent documents

Nr. EP-A2-0 364 138 and Nr. DE-A1-37 20 157, in which also dif-

ferent solutic_)ns for the control of the manufacturing process
are indicated. '

In the manufacturing plant according to the patent document Nr.
EP-A2-0 364 138, there is provided for the control of the manu-
facturing process an information flow system with several data
networks in a hierarchic structure. These data networks .serve
for exchanging pfogram'data between a central processing unit
and the control units of the machining units as well as the
control units of the materxal transport system. Such an infor-
mation flow system, in which all control programs are handled
in a Centfal processing 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 modlflcations always require a certain amount of
time with the result that the production process is interrupted
for a shorter or longer period.

A.manufactufing plant which is improved in this respect is dis-
closed in the patent document Nr. DE-A1-37 20 157. In the solu-
tion described therein, the central processing unit serves but
for the control of those processes which are required for the
operation of the automatic manufacturing plant. Partlcularly,
the central processing unit does not prov1de 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 tool as soon as the work piece 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, resbectively. In 6rd¢r to
provide for a friction less operation, it is moreover impera-
tive that all machining stations of a mahufacturihg plant make
use of a uniform operating syStem, because a translation of the
voluminous data protocols would be.tOO'complicatéd.

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 pqwerful system for
the flow of information between the different parts and units
of the plant and the .work pieces and tools, which renders pos-
sible in a relative simple mahner a flexible, particularly or-
der-related 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 transmit also other information,
e.g. control information for the manufacture.

This. object can be mat by the fact that the data handling and
exchange system comprises two separate data networks, i.e. a
first external data ﬁandling and exchange network with a cen-
tral data processing unit for the exchange of operation control
data between the central data processing unit and the machining
cells and for the exchange of transportation control data be-
tween the central processing unit and the transporting appli-
ances, and a second internal data handling and exchange network
for exchanging data between the storage app;iances,'the trans-
porting appliances and the handling applianceés. Memory modules
are fixedly assigned 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'tranéport of the work pieces
to be machined, and data for fetching machine programs used for
the machining of the work piece ﬁo be machined whereby the data
contained in the memory modules are processed by the aforemen-
tioned second internal data handling and exchange network.

Thus, with the provisions according to the invention, the data
compound in the entire information network of the machining and -
manufacturing plant can be tied together without a gap.

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 ineividualiy or in groups, the pallet means compfis-
ing uniform positioning means which serve to fix the pallet
means in the machining tools in an exactly predetermined'posiq
tion, the work pieces or tool means remaining mounted on the
pallet means on their way through the manufacturing plant until
the work pieces are fully finished, that the pallet of the work '
pieces and of ‘the tools are provided with electronic memory
modules in which data relating to the idehtifieatien of the
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work pieces or tools as well as aata relating to the automatic
machining can be stored, and that the handling means and the
measuring station is provided with data procéssind means
adapted to read the data stored in the memory modules, whereby
the data processing means are communicativély interconnected
with the control units of the machining stations.

According to a preferred embodiment, the manufacturing plant of
the invention comprises a plurality of machining stations each
containing at least one numerically controlled machiﬂing tool,
with a plurality of pallet means adapted to receive work pieces
to be machined or tool means for the machining of the work
pieces, with a set-up station for ioading the pallet means,
with a pluraiity of transportable magazine 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 transportable magazine means and for unloading pallet means
from the transportable magazine means, with a storing station
' for the transportable magazine means loaded with the pallet
means, and with an automatically operating transporting means
for transporting the magazine means loaded with the pallet
" means on a traffic network iqterconnec?ing the different sta-
tions with each other, whereby ;

a) each of the 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 meﬁory 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 tools are connected
with a central data processing 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
‘mourited on the pallet means are stored;

e) each pallet magazine comprising a memory means in which data
for the identification of the content of the magazine and data
for the trénsport thereof are stored;

f) -an internal data handling and exchange network for ekchang—
ing data between the memory means provided on the pallet means
and the memory means provided on the transportable magazine
means on the one side and the different stations and the trans-
porting'means on the other side; and

. g). a unlform interface means prov1ded in each of the machlnlng
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 can be adapted either to receive only one
individual work piece or to receive a group of identical 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 of a.location code system, the
identification system aécordiné to the invention allows the re-
liable identification of the work pieces and tools themselves.
This fact not only substantially increases the safety againét
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 components can
be provided with additional information, particularly informa-
tive data representative for the transport destination position
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 pallets and tool
pallets carrying such data with them and being in a position to
transmit these data to related control units render possible a
fully automatic operation of a manufacturing plant incorporat-
ing a plurality of individual manufacturing and/or machining
cells.

A particular advantage of the identification system according
to the invention is that it is not necessary to store the ma-
ghining data in the form of more or less complete control or
machining programs for the machining tools required for'thé
corresponding .operation in their entirety in the memory modules
of the pallets. In contrary, only data for the identification
of the required control or machining program has to be stored .
in the memory modules of.the pallets in order to call 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 data memory
modules on the pallets can be quite small.

A particularly advantageous embodiment of the manufacturing
plant according to the. invention can be ‘realized if-the machin-
ing stations, the storing station, the transport vehicles and
the transfer station each comprise uniform receiving means
adapted.to receive the transportable magazines. Thereby, the
receiving means each incorporate a data processirg unit with a
data reading head for reading the data stored in the memory
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modules provided on the transportable magazines. These data, in
partiéular, include data representind'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 bé 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 loaded with a certain pallet magazine is led to a certain
machining station identified by  the data contained in the mem-
ory module of the pallet. As the transport 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 transportatibn becomes much more simple, -flexible and
efficient. ' '

The data handling and exchange system according to the inven-
tion further renders possible to take measures for an 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 ekchange in the internal
data handling and 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 time 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 magazines comprise elec-
tronic read and write data memory modules ensuring that the
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data 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 purpose, the data proéessing.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 memory
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 poﬁer 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 small 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:

?ig. 1 shows the overall general layout of the automaticalli
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 station 7 in which the geometrical data of the work
pieces-and.tools mounted on the pallets are determined.

In the transfer station which comprises two bins.s each for one
pallet magazine, on the one side, arriving pallet magazines
having pallets with finally machined work pieces are unloaded
‘and, on the other side, still empty pallet magazines are loaded
with pallets having work pieces 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 temporarily stored.

In the present example, each of the machining stations 4 com-
prises a machining tool 10, usually in the form of a numeri-
cally controlled machining apparatus, a bin-11 for a pallet
magazine and a handling 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 is part of an automatically operated
transporting installation which comprises a central transport
control station 13, a remote control system 14 and a plurality
of remote-controlled vehicles 15 which are disposable at the
moment when they are required. In particular, the traffic net-
work consists of a number of different, preferably rail-lees
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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 8, 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 18 is pro-
vided for vehicles 15 not in use.

The information handling and exchange system comprises two
éeparate 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 exchangé network 19
1nterconnects the control units of the numerically controlled
machining tools 10 of each maphining station 4 and the trans-
port control station 13 with a central operational data proces-
sor 21 and is provided for the handling and exchange of opera-
tional control data between the operational data processor 21
and the control units of the numerically controlled mechining'
tools 10, and for the handling and exchange of transport con-
trol data between the operational data processor 21 and the
transport tont;ol station 12. The external data handling and
exchange network 19 can be part of a data processing system .
known under the trade name "ETHERNET" to which can be con-
nected, besides the operational data processor 21, e.g. a op—
erational planning system. o

The internal data handling and exchange network 20 intercon-
nects the divisions of the machining and manufacturing plant
which are part of the material transportation and storage sys-
tems, i.e. the storing station 2, the handling apparatuses 12
and the vehicles 15. Particularly, all storage bins 8 of the
transfer station, all storage bins 9 of the'storage station 3
and the storage bins 11 of the machining stations 10 as well as
" the remote control system 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 for the pallet magazines 11 and the handling de-
vices 12 of the machining stations 4 on the one side and be-
tween the transport control station 13 and the remote control
system 14 on the other side, there are provided data lines 22
and 23, respectively. Furthermore, 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
translating circuit for the translation of the dafa protocol of -
the internal data-network 20 intc the data protocol of the con-
trol unit.of‘the related machining tool 10 whereby the control
unit of the machining tool 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 for the identification of the material, destination data
for the transport of the material and data for fetching maghine
programs ﬁsed for machining the material. These data are ex-
changed by means of the internal data network_ZO. For this pur-
pose, all pallets and all pallet magazines each comprise an
electronic memory module in 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 write head
in order to write data into the electronic menory modules, e.g.
data representative for the actual 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 parts and elements are provided with the same refer-
ence numeral as in Fig. 1.
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The machining 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 handling apparatus via a data line 24. The
control unit 30 is equipped with a data memory in which a plu-
rality of machining programs is stored.

The measuring station comprises a computef terminal 32 which is
connected to the external dafa network 19 via a data line 33. A
measuring device 34 for determining the geometrical 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-
ing means are concerned. Thus, the pallet 36 can be fixed in an
exactly predetermined position in all locations where the work
piece 35 will have to stay to be stored, measured or nachined;
e.g. on a support 37 of the measuring 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 module 39 of the pallet 36 in the set-up station 1.
Then, the pallet 36 with the work piece 35 .is transported to
the measuring station 7 where its positidn on the top of the
pallet 36 is measured and adjusted. Particularly, the actual
position of the work piece 35 on the pallet and the deviation
from a predetermined reference position is measured with the
help of the measuring device 34, and the measured data are
stored in the memnry module 39 of the pallet 36, together 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 thé
transfer station 2 (Fig. 1) where it is loaded into a certain
pallet magazine. At this place, also the data ﬁemory module of
the pallet magazine is loaded with the required data which
serve 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 machining station 4 or temporarlly to a storlng
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 station 4.
The location of the magazine receiving place is such that the
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 processing 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 processing
unit 41 is moved along all 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 certain work piece 35 stored
in the pallet magazine. Thereafter, the handling appaiatus 12
removes the required work piece 35 from the pallet magazine and
inserts it, together with the related pallet 36, into the ma-
chining tool 10. The data processing unit 41 related to the
handling apparatus 12 reads the data stored in the memory mod-
ule 39 of the pallet 36 during the transfer of the work piece
from the pallet magazine to the machining tool 10 and forwards
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these data to the control unit 30. As these data also contain
the mathining program identification required for the-machihing
of the related work piece 35, the control unit 30 selects the
machining program reqdired for the machining of the related
work piece from the collection of machining yrograms contained
in its memory and uses the selected machining program to con-
trol the machining tool 10.

The tools 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 process, 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 machine@,'the pallet
magazine can be trénsporéed to a further machining station for
further machining of the work pieces contained in this pallet
magazine, or it can be temporarily 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 or to
another (not shown) measuring station where all work pieces 35
are measured again. If required; the new meaéurihg data can be
stored in the memory modules 39 provided on its pallet 36 and
related to each work piece 35. Further, it is still possible to
store additional data in the memory modules 39, e.g. for the
further 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, and a data

handling and exchange system adapted to control the operations
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 is provided for the exchange of data between a central
data processing unit and the machining cells and to exchange
transporting control data between 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 transporﬁing

means and the handling means, whereby memory means are fixedly

assigned to the work pieces 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
fetching machine programs used for the machining of the work
piece .to be machined, the data contained in the memory means
being processed by the second internal data handling and ex-
change network. '

2. An automatic manufacturing.plant according to claim 1, char-i
acterized in that there is provided a plurality of uniform in-
terface means each essigned to cne of the machining cells, the
interface means comprising means for translating differing data
protocols and being connected to the first external data han-
diing and exchange network as well as to the second internal
data handling and exchange network.

3. An automatic manufacturing plant according to claim 1, with
a plurality of machining stations 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 machining of the work pieces, with a set-up sta-
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tion for loading the pallet means, with a plurality of trans-
portable magazine means adapted to receive 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 from 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 net- .
work interconnecting the different stations with each other,
characterized in that

‘a) each of the 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 tools are connected
with a central data processing unit and;

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 the pallet means are stored;

el each pallet magazine comprising a memory 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-
porting means on the other side; and

g) a uniform interface means provided in each of the machining
stations for interéonnecting 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 tqol.

4. An automatic manufacturing plaht according to claim 3, char- .

acterized .in that data memory means are provided which enable
that data contained in the data mémory 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 controlllng the reading and writing process.

6. An.aqtomatié manufacturing plant according to one of the
preceding claims, characterized in that there is providgd'é
wireless carrier frequency system for the exchange of data.

7 An automatic manufacturing plant according to one of the pre-
ceding claims, characteriied in that the memory means. comprise
non-powered memofy 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 individually or in groups, the pallet means
comprising uniform positioning means which serve to fix the
pallet means in the machining tools in an exactly predetermined
position, the work pieces or tool means remaining mounted on '
the pallet means on their way through the ﬁanufactufing plant
until the work pieces are fully finished,

18
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10..An automatic manufacturing"plaﬁt according to claim 3,
characterized in that the set-up station includes a measuring
station connected to the first external data handling and ex-
_dhange network for determining the geometrical data of the work
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 transporting
means comprises transport vehicles and a central transport con-
trol station connected to the first 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 vehicles and the transfer station each
comprise uniform receiving means adapted to receive the pallet
magazine means, the.receiving means each incorporating a data
processing unit with a data reading means for reading the data
stored in the memory means provided on the pallet_magazine
means.

13. An automatic manufaéturing,plant according to claim 3,

. characterized in that each of the handling means comprises a
data processing unit incorporating a data reading and writing
means:cboperating with the second memory means on the pallet
ﬁeans, the data processing unit comprising a uniform interface
means with means for translating the data protocol of the sec-
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ond internal data_hand}ing and exchange network into the data

protocol of the control unit of the machinipg tool assigned to
the control unit. ' '



