-1- A SYSTEM FOR THE EXCHANGE OF | NFORVATI ON BETWEEN A MACHI NI NG APPARATUS
AND A TRANSFER DEVI CE The present invention refers to a systemfor the
exchange of information between a machining apparatus, as for exanple a

| athe, a milling nmachine, a spark eroskyaon nachine, a wire erosion machine
or the like, and a transfer device, as for exanple a robot, for delivering
not yet machi ned (bl ank) or partially machi ned work pieces or tools to the
machi ni ng apparatus, or to renove machi ned work pieces or tools fromthe
machi ni ng apparatus. A transfer device is used particularly in the case if
a mass production is not possible, i.e. in manufacturing small quantities
of machi ned products, whereby often different pieces have to be nachi ned,
requiring particular tools for their machining. The transfer device

perfornms an exchange | nf must be
ensured that the tkﬁgglﬁ%éﬁﬂiﬁﬁﬁ?‘%ﬂgﬁﬁﬁﬁﬁw t'}is are concerted
insofar as BEfWEEN A MACHINIRG APPARATUSSANDEASTRANSFER DEVISE h t he
machi ni ng apparatus and the transfer device are provided with a control

unit for controlling their operating sequences, whereby the control unit of
“the machi ni ng apparatus controls the sequence of a machining operation. In
order to ensure a reliable and correct cooperation of nachining apparatus
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production is not possible, i.e. in manufacturing small quantities of machined products,
whereby often different pieces have to be machined, requiring particular tools for their

machining.

The transfer device performs an exchange of work pieces and/or tools, whereby it must
be ensured that the transfer device and the machining apparatus are concerted insofar
as their particular operation steps are synchronized. Both the machining apparatus and
the transfer device are provided with a control unit for controlling their operating
sequences, whereby the control unit of the machining apparatus controls the sequence
of a machining operation. In order to ensure a reliable and correct cooperation of
machining épparatus and transfer device, their particular control units have to perform an
exchange of information and data, respectively. Such exchange of information can be
performed in different ways. The transfer device can transmit information to the control
unit of the machining apparatus via its control unit, or the machining apparatus can
transmit information to the control unit of the transfer device. According to the transmitted
information, subsequently a synchronization and a step-wise clocking of the machining
apparatus and of the transfer device is performed. However, it is also possible to provide
a superordinate system for the control of the machining apparatus and of the transfer

device.



device. -2- Herein, the case should be considered in which the machining
apparatus, performng as a so-called master, transmts infornmation to the
transfer device in response to machining steps that have been performed by
the machining apparatus to thereby actpvate the transfer device. This case
will often occur in practice since there are many nmachi ni ng apparatuses
already in practical use that are upgraded by the addition of a transfer
devi ce. An exchange of information and a conmunication, respectively,
between the control unit of the machi ning apparatus and the one of the
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machi ni ng apparatus and the transfer device. In order to ensure that. a
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adapted to each other.

The closest document CH 681 397 A5 discloses a manufacturing assembly comprising
numerically controlied machine tools and control units assigned thereto, whereby tools
and work pieces are received in magazines. The tools and work pieces are mounted on
uniform support members and are transferred to and from the machine tools by means of
handling apparatuses (transfer devices). They are adapted to be clamped in a well
defined position n the machine tools. The support members are provided with electronic
storage media containing data for identifying the tools and work pieces and for controlling
the machining operation in the machine tools. The data contained in the storage media
can be read by data processing units which are part of handiing apparatuses and which
are operationally connected to the control units of the machine tools. A general interface
is provided for communication between a machine tool and a handling apparatus. By
means of this interface, the control unit can call up the designation of the required work
piece, where after a transfer is performed. During the transfer, the data stored in the
storage media and containing information for the further machining of the work piece are

transferred to the control unit.

The document DE 39 38 950 A1 refers to a system for numerically controlled machining,

comprising a group of NC machines connected fo each other, whereby machining



pi ece, where after a transfer is performed. During the transfer, the data
stored in the storage nedia and containing information for the further
machi ning of the work piece are transferred to the control unit. The
docunent DE 39 38 950 Al refers to a sgstemfor nunerically controlled
machi ning, conprising a group of NC machi nes connected to each ot her,

wher eby machi ning -3- prograns are exchanged between the NC nachines in the
system and are collectively used. Assigned to the NC nachines are data
transfer interfaces, for exanple in the form of an RS-232C interface, for
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control system whereby safety-oriented control rules for |inking input
si gnal by afdn@ianpgenerator and superimposed to the feed motion along a path. The functions
of the movements and/or processes are entered in function sections of the same or at
least proportional size and are stored at least partially. After the initialization, a repeated
cyclical execution of the function sections is performed synchronously. The function
sections are calculated on the basis of parameters that are kept in storage at least for the
period of a function section. Thus, this document refers to the synchronization of

movements and/or processes of a tool during a machining operation.

The document WO 98/44399 A2 refers to a method of programming a safety-oriented
control system, whereby safety-oriented control rules for linking input signals and output
signals in the form of software macros are stored in a station of the control system.
Instructions are transmitted to the station by a programming device, by means of which
command sequences contained in the macros for assigning input and output information
are recalled. Thus, this document discloses the use of macros with regard to a (general)

control unit.

The document US 6,145,020 A refers to a micro control unit. Thereby, the use of printer
interfaces as preferred interfaces (serial and parallel; Centronics and RS-232C and RS-
449) for connecting peripheral (control) devices to the micro control unit is suggested.



signals in the formof software nacros are stored in a station of the
control system Instructions are transmtted to the station by a
programmi ng devi ce, by neans of which comand sequences contained in the
macros for assigning input and output_pgnformation are recalled. Thus, this
docunent di scloses the use of macros with regard to a (general) contro
unit. The docunent US 6, 145,020 A refers to a micro control unit. Thereby,
the use of printer interfaces as preferred interfaces (serial and

paral lel; Centronics and RS-232C and RS- 449) for connecting peripheral
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parti cuhichtiedtedl.ments of the systen1accord|ng to claim 1. Accordlng to
the invention, a systemfor an exchange of information between a machine
tool and a transfer device for feeding bl ank or pre-machi ned work pieces or
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controls machining states of the machine tool and transmts information
regard1-ng the machi ning states of the machine tool via the interface to the
transfer device to activate the transfer device, said transfer device

receiving the
According to the invention, a system for an exchange of information between a machine

tool and a transfer device for feeding blank or pre-machined work pieces or tools to the
machine tool or for removing machined products or tools from the machine tool is
disclosed, whereby the machine tool comprises a control unit and an interface, whereby
the control unit monitors and controls machining states of the machine tool and transmits
information regarding the machining states of the machine tool via the interface fo the
transfer device to activate the transfer device, said transfer device receiving the
information via an interface assigned to it and processing said information by means of a
control unit assigned to it and reacting in response fo the information. As the interface of
the machine tool, particularly a printer interface is used. Such an interface for connecting
a printer is normally provided in machine tools for printing protocols or process data;
thus, if a machine tool is upgraded by adding a transfer device, this interface can be
used without further expenditure to feed information to the transfer device for activation

thereof.

Thus, according to the invention, an interface of the control unit of the machine tool
provided for a printer is used for “printing” and issuing, respectively, instruction. The
programming of an existing interface can be easily performed by means of ISO code. At
the end of the transfer device, an activation of a corresponding predetermined protocol is

initiated. Such an interface is advantageously independent of the number of positions for



information via an interface assigned to it and processing said information
by means of a control unit assigned to it and reacting in response to the
information. As the interface of the machine tool, particularly a printer
interface is used. Such an interface fgr.connecting a printer is normally
provided in machine tools for printing protocols or process data; thus, if
a machine tool is upgraded by adding a transfer device, this interface can
be wused without further expenditure to feed information to the transfer
device for activation thereof. Thus, according to the invention, an
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| SO code. At the end of the transfer device, an activation of a
correspondi ng predeterm ned protocol is initiated. Such an interface is

adVan;mﬂg@ﬂm?]ﬁdrdmn?ﬁgﬁh@%tat%@oﬁmﬁmhrnh?@ bp disé tiamhin étm:col afvamtageassly o be
transferred. The interface can be a seria rinter inte ce, .partjcularly
a RS- ounpuses 3 fpgstesdestrustion fona yark piggs Apr A foe gae@,aatﬁ%nﬁfgwﬁﬁm%
Cent r o . i ) . i b ar’ by
Che. nabEferabl it o Riadd3ifY Bt nlfitR 2t bOSHBHAG 16clon TBF e vok
wor k ppiece aadirdhe éodlpand/oBagivating actioineior thestransfer davicer Btieh abligfoooation ses

a nmagazihe. l.ocatjon punher and itioning | pcation,for the work i ece
Bnd odsihe nganaticmmien 15 resued T e exeheadh of it AbiterDrcABette’ st an
information 1is the information which is required for the exchange of parts

at the machine tool. Particularly, in the systemaccording to the
i nventPanticulzdliyi in thealysiera asgorstingta thetinventions additionafly esyiebranizatiosncer t i ng

and step-wise clockij t he nachine .t Qol. t : ' Thi
aynchrBRADaH BP D" shiFeBf MerhB s Coda i EgnEe ifiarine™ ©

| nput sirAnefepdevieé. Thie sypeionEzationlmedts prefetabinsdrapriseyiic @achasabe cdibitall y,
the synchronization neans is also used for feeding back a handshaking in
r es ponBButsiouputsfithe mmashine fam engrihai@nsferdavies, Partiadamethenst ruct i on,

r especd Rl dnizAftPmednk §94Isbqfed for feeding back a handshaking in response to a
sent out information and a sent out transfer instruction, respectively; this is required
because the printer interface is unidirectional. Similar to the printer interface, digital
inputs/outputs normally are already present in machine tools and allow that signals from

the control unit are sent out or read in into it.

An initialization of the printer interface of the machine tool is performed preferably by
loading a macro for issuing the information to the transfer device; the control unit of the
transfer device reacts, upon receiving the information, by activating a corresponding
protocol. As has been previously mentioned, loading a macro can be performed easily by

an operator of a machine tool by means of programming the appropriate ISO code.

Particularly, the transfer device performs an exchange of the work piece or the tool in
response to its control unit having received an exchange instruction from the printer

interface of the machine tool.

Moreover, it can be provided that the machine tool signalizes the readiness for an
exchange of a work piece and/or of a tool by sending a corresponding signal to its digital
output; this signal is fed to the digital input of the transfer device and is reset as soon as



because the printer interface is unidirectional. Simlar to the printer
Interface, digital inputs/outputs nornmally are already present in machine
tools and allow that signals from the control unit are sent out or read in
intoit. An initialization of the pringer interface of the machine tool is
performed preferably by |loading a macro for issuing the information to the
transfer device; the control unit of the transfer device reacts, upon
receiving the information, by activating a corresponding protocol. As has
been previously nentioned, |oading a macro can be perfornmed easily by an
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provi e control unit o chine tool creates a cyclically
repeated signal requesting a work piece or tool exchange which is sent to
the printer interface. By these characteristics, it is ensured that the
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ready {fh ofchRiiksuph &8 hedpridtBP IntE 4R EIPHhisT BREGONUm! the &tk GitkgrifyRsf thbe
nachiﬁéﬁtggf anﬁsalso fﬁé t he transfgaﬁdevice IS railsed. Pre?e?g%ly, t he
cont r diransmittedfinfammatian lis eeswredl sends out an exchange signal together
with a check sumto the printer interface. By this check sum the data
integrity of the transmtted information is ensured. At the side of the
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unit, the printer interface and the di gtl tal inputs/outputs of the machine
t ool , wiit.Ithe printerdnterface and the digital inputs/outputs of the machine tool, while at the
side of the fransfer device, there is provided a control rack comprising the control unit,
the printer interface and the digital inputs/outputs of the transfer device. Thereby, the
control rack of the machine tool and the control rack of the transfer device preferably
form a single unit that may be an add-on of the machine tool or of the transfer device,
however, it could also be built-in into the machine tool or the transfer device, or it could

be a separate, free standing rack.

The afore mentioned as well as further characteristics and details of the invention will be
even more apparent to a person skilled in the art from the following detailed description
and the appended drawings, which represent characteristics of the present invention with

the help of an example; thereby, in the drawings,

Fig. 1 shows a block diagram of the system according to the invention with a machine

tool and a transfer device; and

Fig. 2 shows a flow diagram for explaining the operation of the system according to the

present invention shown in Fig. 1.



side of the transfer device, there is provided a control rack conprising
the control unit, the printer interface and the digital inputs/outputs of
the transfer device. Thereby, the control rack of the machine tool and the
control rack of the transfer device preferably forma single unit that may
be an add-on of the machine tool or of the transfer device; however, it
could also be built-in into the machine tool or the transfer device, or it
could be a separate, free standing rack. The afore nentioned as well as
further characteristics and details of the invention will be even nore
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i nvention with a machine tool and a transfer device; and Fig. 2 shows a
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1. A odevick natis parfbﬂrnedaby rodansatan exchange of infarmationtheiweeathemevi ce 11 is
performed by means of an exchange of information between them An exchange
of informati on between the machi ne tool and the transfer device can be
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realized by executing a sequence by means of a sequential interface. As such an
interface, for example a profibus or a RS232/RS422 interface can be used, operating
according to a certain protocol. Using a sequential interface has the advantage that a
simple reliable connection may be realized and that there is no dependency on the
number of positions for the loading of parts. However, thereby, it is required to adapt the
software of the machine tool; this can be done often only by the manufacturer of the
machine tool. Particularly in the case of machine tools that are already in practical use,

an adaptation of the machine software is not readily possible or even not at all possible.

Moreover, there is the possibility to create logical bit patterns appearing at the digital
outputs, which can be used by the transfer device for calculating a position. The creation
of bit patterns, thereby, can be done by an operator by means of simple programming
using an ISO code. However, it can happen that not enough digital outputs are available
in already present machine tools, and sometimes it is not possible to add more digital
outputs to a present machine tool. The number of the required digital outputs depends on
the size of a storage area of the transfer device in which transmitted signals can be

stored.



interface, for exanple a profibus or a RS232/ RS422 interface can be used,
operating according to a certain protocol. Using a sequential interface
has the advantage that a sinple reliable connection may be realized and
that there is no dependency on the nugher of positions for the |oading of
parts. However, thereby, it is required to adapt the software of the
machi ne tool; this can be done often only by the manufacturer of the
machine tool. Particularly in the case of nachine tools that are already in
practical use, an adaptation of the machine software is not readily
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separ attheI ﬁ%r?c&lar machine tool 1 and transfer device 11.

Further, the particular information or data streams a and b between the interfaces 4 and

14 and the digital inputs/outputs 5 and 15, respectively, can be seen.

The information stream a runs unidirectionally from the printer interface 4 of the machine
tool 1 to the interface 14 of the transfer device 11. It contains an instruction, being a
printer instruction due to the fact that it originates from the printer interface 4, which
requires that a piece, for example a work piece or a tool, of the machine tool has to be
exchanged. This information, i.e. the exchange instruction a for the activation of the
transfer device 11, is received via the interface 14 of the transfer device 11 by the control
unit 13 of the transfer device 11 and causes the control unit 13 of the transfer device 11
to activate a protocol for performing different operation steps, as will be explained in

more detail with reference to Fig. 2.

The information stream b runs in both directions between the digital inputs/outputs 5 of
the machine tool 1 and the digital inputs/outputs 15 of the transfer device 11. it contains
signals for the synchronization of the machine tool 1 with the transfer device 11, as will

also be explained in more detail with reference to Fig. 2.



control racks 2 and 12 has been chosen to clarify the assignnment of the
particular control units 3 and 13, interfaces 4 and 14 and digital

i nputs/outputs 5 and 15 (normally 24V) to the particular machine tool 1
and transfer device 11. Further, the pgrticular information or data streans
a and b between the interfaces 4 and 14 and the digital inputs/outputs 5
and 15, respectively, can be seen. The information streama runs
unidirectionally fromthe printer interface 4 of the nachine tool 1 to the
interface 14 of the transfer device 11. It contains an instruction, being a
printer instruction due to the fact that it originates fromthe printer

interface 4, which requires that a piece, for exanple a work pjece or a
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oper atdeices1 bpespastivglY-l be explained in nore detail with reference to
Fig. 2. The information streamb runs in both directions between the
digital inputs/outputs 5 of the machine tool 1 and the digital
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control unlt 3 of the machine tool 1. The result is that the control unit

13 cardevige 1htis ﬂ@(ﬂergjgmﬁﬁh@t e tsansmission of a “print request” a can take place also
prior to machining a work piece in order to load a work piece to be machined into the

machine tool 1. Moreover, a “print reguest” a can be created for loading or exchanging a

tool.

Moreover, during step S1, connections are established between the machine tool 1 and
the transfer device 11, particularly between the interfaces 4 and 14 as well as between
the digital inputs/outputs 5 and 15. At the side of the transfer device 11, this is shown by
a step S2, also showing a waiting state of the transfer device 11. At the side of the
transfer device 11, in a step 3, it is checked whether or not the system has been
established. Moreover, in this step $3, according to a later described second
embodiment, it can be checked whether or not the machine tool 1 is in a state of
readiness for an exchange of a work piece and/or a tool. If the result if the check is NO, a
reset to the wait state in step S2 is performed. Otherwise, if the result of the check is
YES, the program sequence at the side of the transfer device 11 proceeds to a step S6.

After the step S1 having been finished at the side of the machine tool 1, the system is
ready so that the machine tool 1 can be loaded by the transfer device 11, and at the side
of the machine tool 1, the sequence proceeds to a step S4. In this step S4, a sub-
program requesting an exchange is started by the control unit 3 of the machine tool 1, if



t he machining of a work piece has been finished, that the printer interface
4 can transmt a "print request", i.e. the information a requesting the
exchange of a work piece; the "print request” and information a,
respectively, is transferred to the i.nerface 14 of the transfer device
11. It is understood that the transm ssion of a "print request” a can take
pl ace also prior to machining a work piece in order to |load a work piece
to be machined into the mnmachine tool 1. Mreover, a "print request” a can
be created for |oading or exchanging a tool. Moreover, during step Si,
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of the nac |netoo e sequernce proceeds to a step S4. In this step $4,
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mai n programtransfers for exanple the following parameters to the

sub-program The | ocation identification of the work piece or tool in the
Simultaneously, it is checked at the side of the transfer device 11 in a step S6 whether or

not a “print request” has been received by the interface 14, and whether or not this “print
request” is valid. The validity of the “print request” can be checked, for example, by
transmitting the information in the “print request” together with a check sum. If the
answer is NO in step $6, the sequence at the side of the transfer device 11 is reset to
the waiting state in step S2. If, however, the answer in step S6 is YES, the sequence at
the side of the transfer device 11 continues to a step S7, in which an exchange of the
work piece or the tool is performed which has been initiated by the “print request” on the

basis of the parameters transferred to the sub-program in step S3.

After the step S7, the sequence at the side of the transfer device 11 continues to a step
S8 in which it is acknowledged that a work piece and/or a tool has been exchanged in
the machine tool 1. Such acknowiedgement is realized by means of sending a signal
from a digital output 15 of the transfer device 11 to a digital input 5 of the machine tool 1
since the printer interface 4 of the machine tool 1 can transmit signals only in a direction

from the machine tool 1 to the transfer device 11.

At the side of the transfer device 11, the sequence after step S8 returns to the waiting
state in step S2, while at the side of the machine too! 1, a check is performed in step S9



magazi ne, a positioning identification, i.e. the informati on where the work
pi ece or tool has to be placed, and possibly a description of the transfer
novenent to be perfornmed by the transfer device. The sub-program havi ng
been started, the sequence at the sidegqaf the machine tool 1 continues to
a step S5 in which the serial or parallel printer interface 4 sends a
"print request”, as previously nentioned, to the serial or parallel
interface 14 of the transfer device 11. Thereafter, the sequence at the
side of the machine tool 1 continues to a step S9 in which the control unit
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initiated by the "print request” on the basis of the paraneters
transf@'PQ@i“t'%rq &dib-programin step S3. After the step S7, the sequence
at the side of the transfer device 11 continues to a step S8 in which it

i s acknow edged that a work piece and/or a tool has been exchanged in the
nachi n'Ehe first abd s@gohd @mbnﬂmmtm wehich have beensberilyaddressedherain §efagea
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accomplished in one of two possible ways:

In a first embodiment, the “print request” can be cyclically repeated; according to the
description herein above, this is the case if the answer in step S9, in which an

acknowledgment of an exchange of a work piece and/or a tool is awaited, is NO.

In a second embodiment, for example after the sub-program in step $4 has been called,
a signal can be sent to a digital output 5 of the machine tool 1 which indicates the
readiness for an exchange. That signal, appearing at a digital input 15 of the transfer
device 11, is recognized by the control unit 13 of the transfer device 11, as has been
previously described in connection with step S3; this signal is temporarily stored or
buffered by the control unit 13. In this case, only the receipt of an acknowledgement of
the exchange of a work piece and/or tool has to be awaited in step S8; a repeated
execution of step S6 is avoided. However, the signal for indicating the readiness for an
exchange at the digital output 5 of the machine tool 1 has to be reset after an
acknowledgment has been received that a work piece and/or a tool has been exchanged
in step S8 (YES).



whet her or not an exchange of a work piece and/or tool has been

acknowl edged by the transfer device 11. If the answer is NO the sequence
at the side of the machine tool 1 returns, according to a first enbodi nent
to be described later, to step S4 in_which a "print request" is sent out,
or, according to a second enbodi nent, the sequence is stopped to wait
until the answer is YES. If the answer is YES, the sequence at the side of
the machine tool | continues to a step S10 in which the nmachining program
to be performed by the machine tool 1 is started; this means that the
sub- pregy 88héndetids BE¢h bBScHBEdabdVeOll WBihglerexehange of havdrkipiéceand/second
enbodi nents, which have been shortly addressed herein before, relate to
the cdeel. Accatdiog ta the systennmf the drventios, slegh apgyphange aan BRAeARFESET bY he
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request, respectively, has to be canceled. This can be acconplished in one
of t wsUbopEidhaR atgyaXectiedaaliernatelenbodi nent, the "print request” can be
cyclically repeated; according to the description herein above, this is
the case if the answer in step S9, in which an acknow edgnent of an
exchawa:caain? toah ipicptionpin il easity passible $o apgradeda miachiv@ toohwithsetransfer
enbodi ment, for exanple after the sub-prggran1LP ?ﬁﬁp 4 h&F bqu cal | ed,
a si grigvieaand &o seardirate themgrithautdne peeddo sianitipantly (Redily hegpaghinhtey)-
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uni t 1axohande raquests’do toe triaoefet tevire thastivatenthedader. ousl y described in
connection with step S3; this signal is tenmporarily stored or buffered by
the control unit 13. In this case, only the receipt of an acknow edgenent
of the exchange of a work piece and/or tool has to be awaited in step S8;
a repeated execution of step S6 is avoided. However, the signal for

i ndicating the readiness for an exchange at the digital output 5 of the
machine tool 1 has to be reset after an



acknow edgnent has been received that a work piece and/or a tool has been
exchanged in step S8 (YES). -12- The sequence has been descri bed above for
a single exchange of a work piece and/or tool. According to the system of
the invention, such an exchange can hegerformed, by sinply initiating the
sub- program whenever a work piece has been finally machined by neans of a
machi ni ng program thus, the main program (the machi ning progran) and the
sub- program are executed alternately. According to the invention, it is
easily possible to upgrade a machine tool with a transfer device and to
coordinate them w t hout the need tpptshodidimeant!y nodify the machi ne tool.
It is only required to load a macro in order to enable the nachine tool to
transfer "exchange requests” to the transfer device to activate the latter.

mmchi ne. fodh YAl R af e R s rolinals BT o A S RG 1T) A) deer @
pre- machi negangfeKdeNies eF1)dbr féﬁdiﬁ%bmnﬂ(hﬂ' prevmachired eairk piscesror tenisdo e
machi ned products or tools fromt

1 e machi ne, tool (Oi% vvheﬁreb t he machi ne
tool (1) comgehisedoal @onf Fremovingtmad)ingd pregHsis ogtqols fropyihe méﬁ@nsﬁg;o he
ol us . e ‘ _ .
Cool | (1) arfd  PRERD b8 e R PLOmPRSER AIcBAS] P fo2ind MEmERe® 04,
machi ne t oolhéfebytha cohtrol mhit(3)aneniters daral ¢drdrdls evechininglstategoftte) to

"hor mat 1 ormaenioo ) St S epBr o SRR EUM pRBEEL G 1
| nf or mat | onhiRRABSI @) via KR egfraecgty{agio {heXrarnéret a86e (1) fo Aidatcmet i ng in

response to the in printer interface is used as the
i nterface (#nsferdédcenith), said toatsfedyevige (N peeingihedniirmgtion via anm 1,

characteri Zi%?er\‘ancetaas atsQSnBE 'tcr)] tlt%rnd 8}0%5323‘!%8 A %f&%ation by means of a control

unit (13) assigned to it and reacting in response to the information, whereby a

printer interface is used as the interface (4) of the machine tool (1).

2. A system according to claim 1, characterized in that the printer interface used as
interface (4) of the machine tool (1) is a serial printer interface, particularly a RS-
232/422 interface, or a parallel printer interface, particularly a Centronics interface.

3. A system according to claim 1 or 2, characterized in that the information regarding
the machining states of the machine tool (1} comprises an exchange request for a

work piece and/or a tool.

4. A system according to claim 3, characterized in that the exchange request
comprises a magazine location number and a positioning location for the work

piece and/or tool and/or a pivot operation for the transfer device (11).



interface (4) of the machine tool (1) is a serial printer interface,
particularly a RS- 232/422 interface, or a parallel printer interface,
particularly a Centronics interface. 3. A systemaccording to claiml or 2,
characterized in that the information g£garding the nmachining states of
the machine tool (1) conprises an exchange request for a work piece and/or
a tool. 4. A systemaccording to claim3, characterized in that the
exchange request conprises a magazi ne | ocation nunber and a positioning

| ocation for the work piece and/or tool and/or a pivot operation for the
transf er sdeyisgstetd dbcordikfy toondofthel Rataging 'dhing, thaitteredtineharecedi ng
clains, characCterized in that a synchronization device (5, 15) is provided
for synchr oinehrenizatiprsdeyiced S.e15)ds srvided farsynabianizing aof stap-wistd t he

transfer deyi . . r.di F4m\5, characterized in
that the syﬁ%ﬁ%géﬁ%magﬁ"@e@é&ﬁ% {ﬁ%gyéﬁe}ea;%‘ﬁé%ggg conprises digital
i nputs/outputs (5, 15) of the machine tool (1) and the transfer device

(11). 7. A systemaccording to one of the preceding clainms, characterized
inthat an initialization of the printer interface (4) of the machine tool

) BEASTR a0 8o, 5 O s oy e,

transfer “d the con the transfer
devi ce (11)15kadashinaseconv@isesgiigitaldoputstpipmuts (g, pbodfdbelmaghome tead¢t)i ng
the information. 8. A systemaccording to claim7, characterized in that
t he transfe@“‘ﬁﬁ\ﬁt&%m’(f?ﬁ eV'B%I(m‘ ms, by neans of its control unit (13), a
wor k pi ece or tool exchange according to the protocol upon receiving an
exchange request fromthe printer interface (4) of the nmachine tool (1).
9. A systemaccording to one of the clains 1 to 8, characterized in that
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initialization of the printer interface (4) of the machine tool (1) is realized by
loading a macro for sending the information fo the transfer device (11), and that
the control unit (13) of the transfer device (11) reacts by activating a

corresponding protoco! upon receiving the information.

8. A system according to claim 7, characterized in that the transfer device (11)
performs, by means of its control unit {13), a work piece or tool exchange
according to the protocol upon receiving an exchange request from the printer

interface (4) of the machine tool (1).

9. A system according to one of the claims 1 to 8, characterized in that the machine
tool (1) indicates the readiness for the exchange of a work piece and/or tool by
means of a providing a .signal at its digital output (5), said signal being fed to the
digital input (15) of the transfer device (11) and being reset, as soon as the

machine tool (1) is no longer ready for an exchange.



means of a providing a signal at its digital output (5), said signal being
fed to the digital input (15) of the transfer device (11) and being reset,
as soon as the machine tool (1) is no longer ready for an exchange. -15-
10. A system according to one of the clggns 1 to 7, characterized in that
the control unit (3) of the machine tool (1) causes a cyclically repeated
transm ssion of an exchange request to the printer interface (4). 11. A
system according to one of the preceding clains, characterized in that the
control unit (3) of the machine tool (1) causes the transm ssion of an
exchange 10r£ays@in vtédrdingCloasie slthet claintes1 o 7ntkaracterized o thgt4he caatrolA
system according to one of the Freceding clainf, char a terized.in_ﬁhat
there is pinit{3ed theimachinestiogb(Dreauses peexsling M@@Patﬁ ransrassian dhek (2)

with the conjg i I ] rface (4) and the digital
i nput s/ out p‘%}{cg%bg)g%%ﬁté?”%% Bﬁnfegrs'ﬁq%gﬂégl?qafhe transfer unit (11), there is
provided a control rack (12) with the control unit (13), the printer

interface (14) and the digital inputs/outputs (15). 13. A system according
to claim 12, characterized in that the control rack (2) of the nmachine

tool (1).43n C ink’ ddiedse chipicterizbl) inftRattha singl e
unit, \/\/ni'@hﬂiS Qf;etn?gg%%@kqg{)ﬁoéneééfheoérﬂ:g@%n e machine t o%l (1) or the
transfer unédntdl Linjt (3pof thiei raachiseftoely 13 cansesthe transmission of an exchange

request with a check sum to the printer interface (4).

12.A system according to one of the preceding claims, characterized in that there is
provided, at the side of the machine tool (1), a control rack (2) with the control unit
(3), the printer interface (4) and the digital inputs/outputs (5), while, at the side of
the transfer unit (11), there is provided a control rack (12) with the control unit

(13), the printer interface (14) and the digital inputs/outputs (15).

13.A system according to claim 12, characterized in that the control rack (2) of the
machine tool (1) and the control rack (12) of the transfer unit (11) form a single
unit, which is attached to or built into the machine too! (1) or the transfer unit (11),

or which is free standing.



