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(54) NC machine tool and information transmission system

(57) An information transmission system according
to the present invention is constructed by connecting a
transmission device which transmits information to an
NC machine tool 20 via a network 2. The NC machine
tool 20 comprises an operating panel 25 including an
operation key 22, a keyboard 23, and a screen display
section 24, and a control device 29 consisting of an in-
put/output control section 40 which has a display control

section 42. The display control section 42 receives in-
formation transmitted from the transmission device via
the network 2, and display the same on the screen dis-
play section 24. Since the received information is auto-
matically displayed on the screen display section 24 of
the operating panel 25 being frequently looked at while
an operator operates the NC machine tool 20, and that
makes it possible to certainly give information to be giv-
en to the operator quickly and efficiently.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an NC ma-
chine tool of an information transmission system which
is configured to connect a control device of said NC ma-
chine tool to a transmission device which transmits in-
formation, such as an instructing message and a ma-
chining program or the like via telecommunication cir-
cuits, and the information transmission system.

Description of the Prior Art

[0002] Generally, in a production site where various
products are machined, machining is performed accord-
ing to a production instruction based on an overall pro-
duction planning. The production instruction includes
contents, such as a product number of a product which
should be machined, its machining schedule (scheduled
machining start date and time and scheduled machining
completion date and time), and the quantity of products
to be machined, is usually communicated to each oper-
ator via a production instruction document prepared for
every machine tool and printed on a paper medium, and
is ensured for thoroughness through meetings or the
like.
[0003] Moreover, in said meetings, operations which
the operators should perform are also instructed and the
operators perform the operations according to the con-
tents of instruction.
[0004] By way of example, when a delay in procure-
ment of materials arises, or when an order of product of
short time limit for delivery is received, it becomes nec-
essary to change said production planning, consequent-
ly, if the production planning is changed, naturally, it is
also necessary to change the production instruction
based on a new production planning.
[0005] In this case, when the change arises before
each operator is informed of the production instruction
or when there is enough time even after having informed
of the production instruction, so serious problem may
not occur, in case of an emergency, however, it is nec-
essary that those who direct the production instruction
should go to each operator's work area to inform each
operator directly of the changes in the production in-
struction, or even to ask operators to stop the machine
tools under operation and summon them so that they
may be informed of these changes. A similar thing may
also be said with regards to the above-mentioned oper-
ation instructions.
[0006] Thus, in a conventional manner of instruction
content communication, when changing the instruction
contents, there has been a problem regarding the com-
munication of these changes in a quick and efficient way.
For this reason, for example, when there is a change in

the quantity of products to be machined, a number of
products will be uselessly machined, or when there is a
change in kind of products, unnecessary products are
machined or set-up operations become useless, there-
by a drop-off in productive efficiency is caused.
[0007] Moreover, an NC machine tool comprises a
machining motion mechanism, such as a main spindle
unit and a feed mechanism or the like which are a motion
mechanism for machining a work piece, and a numerical
control device which numerically controls operation of
this machining motion mechanism, and such numerical
control is performed based on a machining program
generated depending on machined products.
[0008] This machining program is usually generated
by a programmer well versed in this using a manual pro-
gram generation device and an automatic programming
device. Then, the generated machining program is usu-
ally carried in a condition that it is suitably stored in a
recording medium, then read from the recording medi-
um by the numerical control device of storing object, and
then stored in the numerical control device.
[0009] On the other hand, in recent years, connecting
said manual program generation device and said auto-
matic programming device to the numerical control de-
vice of the NC machine tool via network, such as LAN,
and transmitting the generated machining program to
each numerical control device via the network and stor-
ing the same have also been performed.
[0010] By the way, when an approach of storing the
machining program in the numerical control device after
storing the same in the recording medium once is em-
ployed, and since the operators of the NC machine tools
perform the operations for storing the machining pro-
gram in the recording medium into the numerical control
device, it is expected that this operator grasps in detail
the actual condition and what kind of machining program
is stored in the numerical control device of the NC ma-
chine tool which the operator is in charge.
[0011] On the other hand, when an approach of trans-
mitting and storing the machining program in each nu-
merical control device via the network is employed,
since the operator does not perform storing operations,
such situation where a new machining program is stored
(addition of the machining program), or a suitably mod-
ified machining program is stored in the form of over-
writing on the already stored machining program
(change of the machining program) may happen when
the operator does not become aware thereof.
[0012] However, when the addition or the change in
the machining program are made in the place where the
operator may not know it like this, this may cause con-
fusion among operators on the information, whether or
not, a trial machining has already been completed re-
garding the machining program stored in the numerical
control device, in other words, the operator can not
make clear whether the trial machining has already
been completed or not, sometimes, such a situation
where the operator misunderstands that the trial ma-
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chining has already been completed with regard to the
added or changed machining program and has resulted
in continuous machining using the machining program
occurs. In this case, if there is the error in the machining
program, a serious accident may be happen such as, a
tool and a work piece may come into collision.
[0013] The present invention is made in view of the
above actual situation, the object thereof is to provide
an NC machine tool and an information transmission
system which will enable the transmission of a produc-
tion instruction, an operation instruction or the like quick-
ly and efficiently to an operator who operates a machine
tool, and further, will certainly enable the operator to rec-
ognize a machining program to be stored when storing
the machining program in a control device of the NC ma-
chine tool via telecommunication circuits.

SUMMARY OF THE INVENTION

[0014] The present invention in order to achieve the
above-mentioned objective relates to an NC machine
tool of an information transmission system configured
to connect the NC machine tool, comprising: a machin-
ing motion mechanism; a control device which controls
operation of this machining motion mechanism; and an
operating panel including at least input means for input-
ting a signal to said control device, and screen display
means to a transmission device which transmits infor-
mation via telecommunication circuits, and the informa-
tion transmission system.
[0015] Said control device is configured so that it can
be connected to the transmission device which trans-
mits the information via the telecommunication circuits,
and is configured so as to receive the information from
said transmission device, and display received informa-
tion on said screen display means.
[0016] By way of example, the information to be trans-
mitted are: instructing messages, such as production in-
struction messages, i.e., kind, quantity, machining
schedule of products that should be machined, opera-
tion instruction messages, i.e., a set-up of machining,
and a note in machining or the like; and a machining
program.
[0017] Then, when transmit information is the instruct-
ing message, the instructing message is received by the
control device and this is displayed on the screen dis-
play means. Moreover, when the transmit information is
the machining program, a program number is extracted
from the machining program, and the extracted program
number is displayed on the screen display means.
[0018] Thus, when the operator confirms the instruct-
ing message and the program number displayed in this
way, the operator then performs operations according
to the confirmed instructing message, or recognizes the
machining program automatically transmitted to and
stored in the control device of the NC machine tool from
the transmission device, and also recognizes addition
or change of the machining program which has been

stored in the control device.
[0019] In this way, if it is configured in a way so that
the instructing message and the program number may
be automatically displayed on the screen display means
of the operating panel, at which the operator frequently
looks, during the operation of the NC machine tool, in-
struction contents to be given can certainly be given to
the operator quickly and efficiently, and in addition, the
operator can be made to certainly recognize the addition
and the change on the machining program stored in the
control device.
[0020] Incidentally, the program number is usually set
to the machining program for every machining program
for identification, and this program number is indicated
with a cord which consists of, for example, "O****" (al-
phabet O and four digits following thereto). Accordingly,
the program number mentioned above can be extracted
by searching the cord containing "O" in the machining
program.
[0021] Moreover, the control device may be config-
ured to display the information so that all or a part of an
image already displayed on the screen display means
are covered with said information when displaying the
same. Although an image, such as an operating state
(for example, main spindle rotating speed of a main
spindle unit, current position of a feed mechanism or the
like) of said machining motion mechanism, is usually
displayed on the screen display means, by covering all
or a part of the existing display image with an image con-
cerning the received information, namely, by displaying
to overlap the existing display image therewith as de-
scribed above, it becomes easier for the operator to con-
firm the displayed information, and the instructing mes-
sage can be accurately communicated to the operator,
or the operator can be made to recognize more certainly
the machining program stored in the control device.
[0022] Moreover, by displaying to overlap the existing
display image, it becomes impossible for the operator
to recognize the image having been displayed until then,
and it becomes impossible for the operator to perform
operations while looking at a screen display until the dis-
played image concerning the received information dis-
appears. Therefore, for example, it becomes impossible
for the operator to perform operations to read the ma-
chining program of the products in order to machine
products before modification even though the produc-
tion instruction has been modified by transmitting the in-
structing message, and that makes it possible to pre-
vent, beforehand, wrong products from being machined.
Moreover, it becomes impossible to perform an editing
operation of the machining program during transmission
of the machining program, for example, when a machin-
ing program already stored in the control device is re-
placed with a machining program which has been mod-
ified therefrom by the transmission process, that makes
it possible to prevent such a situation where the operator
calls the replaced machining program to perform con-
tinuous machining using the machining program which

3 4



EP 1 372 051 A2

4

5

10

15

20

25

30

35

40

45

50

55

has not completed trial machining yet, while not fully
grasping the addition and the change of the machining
program.
[0023] It is preferable to delete the displayed informa-
tion when confirmation that the operator has recognized
this can be obtained, for this reason, it is recommended
to configure it so that a confirmation signal for confirming
that the operator has recognized the displayed informa-
tion can be inputted from said input means, and to con-
figure the control device so that said control device may
receive the inputted confirmation signal to complete the
display of the received information.
[0024] Furthermore, said control device may be con-
figured so that all or a part of other signals inputted from
said input means may be made to be invalid after dis-
playing said received information on said screen display
means until receiving the confirmation signal inputted
from said input means.
[0025] As mentioned above, it is possible to prevent
the operator from performing the operations while look-
ing at the screen display if all or a part of the existing
display image are displayed so as to be covered with an
instructing message image, however, unless otherwise
being covered, as described above, for example, it may
happen that even though the production instruction has
been modified by transmitting the instructing message,
the operator calls the machining program of the product
to machine the wrong products in order to machine the
products before modification, and in addition, since the
editing operation of the machining program is available
during transmission, the operator calls the machining
program changed by the transmission process to per-
form the continuous machining using the machining pro-
gram which has not completed the trial machining with-
out fully grasping the addition and the change of the ma-
chining program.
[0026] Therefore, if all or a part of the other signals
inputted from said input means are made to become
invalid between an input of the confirmation signal and
deletion of the received information as described above,
a readout of a new machining program can be made
impossible, or the editing operation of the machining
program can be made not to be performed, and that
makes it possible to prevent the occurrence of the prob-
lem mentioned above.
[0027] Moreover, said control device may be config-
ured so that the image for indicating an under-reception
is displayed on said screen display means while receiv-
ing said information.
[0028] Although a period of time for the control device
to receive the machining program is a relatively short
period of time, it may still happen that the operator per-
forms the editing operation on the existing machining
program stored in the control device during the recep-
tion. For this reason, when the existing machining pro-
gram is replaced with the machining program which has
been modified therefrom by the transmission process,
a situation where the machining program which must

have been replaced is further replaced with the machin-
ing program which the operator has edited may arise,
that makes it impossible for the side which transmits the
machining program (management side) to accurately
manage the machining program stored in the control de-
vice of each NC machine tool.
[0029] Therefore, as described above, if it is config-
ured so as to display that is under reception on the
screen while the control device is receiving the machin-
ing program, the operator can be made to recognize this
and this can prevent the occurrence of the problem men-
tioned above.
[0030] Incidentally, the indication that it is under re-
ception can be performed, for example, by blinking a
part of an image which is displayed on the screen dis-
play means, or by displaying the message that it is under
reception on the screen display means.
[0031] In addition, said telecommunication circuits ac-
cording to the present invention includes various com-
munication circuits for configuring network, such as
LAN, VAN, and leased telephone circuits and optical
communication circuits.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032]

Fig. 1 is a block diagram illustrating an outline con-
figuration of a message transmission system in ac-
cordance with a first embodiment of the present in-
vention;
Fig. 2 is a block diagram illustrating an outline con-
figuration of a transmission device in accordance
with the present embodiment;
Fig. 3 is a block diagram illustrating an outline con-
figuration of a control device in accordance with the
present embodiment;
Fig. 4 is an explanatory drawing illustrating one ex-
ample of a screen displayed on a screen display
section in accordance with the present embodi-
ment;
Fig. 5 is a block diagram illustrating an outline con-
figuration of a machining program transmission sys-
tem in accordance with other embodiment of the
present invention;
Fig. 6 is a block diagram illustrating an outline con-
figuration of a programming device in accordance
with another embodiment;
Fig. 7 is a block diagram illustrating an outline con-
figuration of a control device in accordance with an-
other embodiment;
Figs. 8 and 9 are explanatory drawings illustrating
one example of a screen displayed on a screen dis-
play section in accordance with another embodi-
ment; and
Fig. 10 is an explanatory drawing illustrating one ex-
ample of a screen displayed on a screen display
section in accordance with further another embod-
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iment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0033] Hereafter, the preferred embodiment of the
present invention is described based on accompanying
drawings.
[0034] First, a message transmission system in ac-
cordance with a first embodiment of the present inven-
tion is described based on Figs. 1-4.
[0035] Fig. 1 is a block diagram illustrating an outline
configuration of a message transmission system in ac-
cordance with the present embodiment, and Fig. 2 is a
block diagram illustrating an outline configuration of a
transmission device in accordance with the present em-
bodiment. In addition, Fig. 3 is a block diagram illustrat-
ing an outline configuration of a control device in accord-
ance with the present embodiment, and Fig. 4 is an ex-
planatory drawing illustrating one example of a screen
displayed on a screen display section in accordance
with the present embodiment;
[0036] As illustrated in Fig. 1, a message transmission
system 1 of this example is configured so that a trans-
mission device 10 arranged in a management side
(management office or the like) may be connected to a
plurality of NC machine tools 20 arranged in a machining
site via a network 2, such as LAN.
[0037] As illustrated in Fig. 2, said transmission de-
vice 10 comprises a message storage section 11, a
transmission control section 12, and an input/output in-
terface 13 which comprise a CPU, a ROM, a RAM, an
external storage device or the like, and an input/output
device 14 connected to the input/output interface 13 or
the like, and is connected to said network 2 via the input/
output interface 13.
[0038] An instructing message inputted via the input/
output device 14 is stored in said message storage sec-
tion 11. Incidentally, as the instructing message, for ex-
ample, a production instruction message, such as a
kind, a quantity, and a machining schedule of products
which should be machined, and an operation instruction
message, such as a set-up of machining and a note in
machining can be named.
[0039] Said transmission control section 12 transmits
the instructing message stored in the message storage
section 11 to said NC machine tool 20 via said input/
output interface 13 and said network 2.
[0040] As illustrated in Fig. 3, said NC machine tool
20 comprises a machining motion mechanism 21 which
comprises a main spindle unit, a feed mechanism or the
like, an operating panel 25 which comprises an opera-
tion key 22, a keyboard 23, a screen display section 24
or the like, and a control device 29 connected to these
machining motion mechanism 21, operating panel 25 or
the like.
[0041] Said operation key 22 is a key for operating the
NC machine tool 20 (for example, said machining mo-
tion mechanism 21), and said keyboard 23 is a key for

inputting various data and signals. Moreover, said
screen display section 24 consists of an LCD or a CRT.
[0042] Said control device 29 comprises a numerical
control section 30, and an input/output control section
40 which comprise a CPU, a ROM, a RAM, an external
storage device or the like, and these numerical control
section 30 and input/output control section 40 are mu-
tually connected.
[0043] Said numerical control section 30 comprises a
machining motion control section 31, a program storage
section 32, input/output interfaces 33, 34 or the like, and
said machining motion mechanism 21 and said opera-
tion key 22 are connected to the input/output interface
33.
[0044] A machining program inputted beforehand via
a suitable input device which is not shown is stored in
said program storage section 32, and said machining
motion control section 31 controls operation of said ma-
chining motion mechanism 21 based on the machining
program stored in this program storage section 32.
[0045] Said input/output control section 40 comprises
an input control section 41, a display control section 42,
input/output interfaces 43, 44 or the like, and is connect-
ed to said network 2 via this input/output interface 43.
Moreover, said keyboard 23 and said screen display
section 24 are connected to the input/output interface
43, and the numerical control section 30 and the input/
output control section 40 are mutually connected via
said input/output interface 44 and said input/output in-
terface 34.
[0046] Said display control section 42 is a functional
section which controls a screen display of said screen
display section 24, and for example, receives data and
a signal which are transmitted from the input control sec-
tion 41 to display an image (for example, a program
number "O****" inputted at the time of a call of the ma-
chining program or a program code inputted on the oc-
casion of MDI operation) according to the data and the
signal which are received, or, receives an operating
state of the machining motion mechanism 21 (for exam-
ple, a main spindle rotating speed of said main spindle
unit, a current position of the feed mechanism or the
like), or information, such as the machining program or
the like under execution from said numerical control sec-
tion 30 to display the same.
[0047] Moreover, the display control section 42 re-
ceives the instructing message transmitted from the
transmission control section 12 of said transmission de-
vice 10 via said network 2 and said input/output interface
43, displays the image concerning the received instruct-
ing message on the screen display section 24 of said
operating panel 25, and also transmits a message re-
ception signal which indicates that the instructing mes-
sage has received to said input control section 41.
[0048] Incidentally, an image of the instructing mes-
sage displayed on said screen display section 24 is dis-
played so as to cover a part of the image already dis-
played on the screen display section 24 (for example, a
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display image, such as the operating state of the ma-
chining motion mechanism 21 and the machining pro-
gram under execution), namely to overlap the existing
display image. In addition, the image of this instructing
message has a configuration for urging to input a con-
firmation signal for obtaining a confirmation that the op-
erator of the machine tool 20 has recognized the in-
structing message from said keyboard 23 or the like, and
the display control section 42 deletes the display of the
instructing message image after receiving the confirma-
tion signal in a manner described hereafter. The display
screen as one example thereof is shown in Fig. 4. Inci-
dentally, in Fig. 4, A portion is the image of the instructing
message and B portion is the image already displayed.
[0049] Said input control section 41 receives the data
and the signal which are inputted from the keyboard 23
via the input/output interface 43, and transmits the re-
ceived data and signal to said display control section 42
and said numerical control section 30 via the input/out-
put interfaces 44, 34.
[0050] In addition, the input control section 41 per-
forms a process which makes the signal inputted from
the keyboard 23 invalid, that is, a process which stops
transferring the input signal to the display control section
42 and the numerical control section 30, when receiving
the message reception signal from said display control
section 42. On the other hand, as described above,
when the confirmation signal is inputted by the operator,
a process which releases said invalid process and
makes a signal inputted from the keyboard 23 valid, that
is, a process which resumes transferring the input signal
to the display control section 42 and the numerical con-
trol section 30, and also transmits the confirmation sig-
nal to said display control section 42 is performed.
[0051] According to the message transmission sys-
tem 1 of the present embodiment configured as men-
tioned above, the instructing message is transmitted to
the display control section 42 of the NC machine tool 20
from the transmission device 10 via the network 2, and
when this is received by the display control section 42,
the image concerning the instructing message is dis-
played to overlap the existing display image on the
screen display section 24, and the message reception
signal is also transmitted from the display control section
42 to the input control section 41.
[0052] Then, the signal inputted from the keyboard 23
becomes invalid, when the message reception signal is
received by the input control section 41, and when the
confirmation signal for confirming the instructing mes-
sage is inputted by the operator, the signal inputted from
the keyboard 23 becomes effective again. Moreover, by
inputting said confirmation signal, the image of the in-
structing message displayed on the screen display sec-
tion 24 is deleted.
[0053] Thus, according to this message transmission
system 1, since the instructing message is automatically
displayed on the screen display section 24 of the oper-
ating panel 25 being frequently looked at while the op-

erator operates the NC machine tool 20, instruction con-
tents to be given can certainly be given to the operator
quickly and efficiently.
[0054] Moreover, since the instructing message im-
age is displayed so as to overlap the image already dis-
played on the screen display section 24, the operator
can easily confirm the displayed instructing message
and that makes it possible to communicate the instruct-
ing message to the operator quickly.
[0055] Moreover, by displaying to overlap the existing
display images, it becomes impossible for the operator
to recognize the images displayed till then, and it be-
comes impossible for the operator to perform the oper-
ation while looking at the screen display until the image
of the instructing message disappears, and furthermore,
since the input from the keyboard 23 becomes invalid
until the confirmation signal of the instructing message
is inputted, it becomes impossible for the operator to
perform the operation using the keyboard 23. Therefore,
for example, even though the production instruction has
been modified by transmitting the instructing message,
the operator can not take an action to readout the ma-
chining program of the product to machine the products
before the modification, and that makes it possible to
prevent beforehand the wrong products from being ma-
chined.
[0056] Since the instructing message is made to be
continuously displayed until the confirmation signal is in-
putted by the operator, the instructing message can cer-
tainly be given to the operator.
[0057] Incidentally, in the present embodiment, al-
though it is configured so that the signal inputted from
the keyboard 23 may be made invalid until the confir-
mation signal is inputted by the operator, but not limited
to this, it may also be configured so that an input signal
from the operation key 22 may be made invalid, a signal
inputted from input means different from these may be
made invalid, or an input signal from all or a suitable
combination of the input means may be made invalid.
[0058] Moreover, although it is configured so that the
image concerning the instructing message may be dis-
played to cover a part of the existing display image, it
may also be configured so that a whole existing display
image may be hidden, that is, it may be displayed on the
full screen.
[0059] Next, a machining program transmission sys-
tem in accordance with another embodiment of the
present invention is described based on Figs. 5-10.
[0060] Fig. 5 is a block diagram illustrating an outline
configuration of a machining program transmission sys-
tem in accordance with another embodiment of the
present invention. Fig. 6 is a block diagram illustrating
an outline configuration of a programming device in ac-
cordance with the present embodiment, and Fig. 7 is a
block diagram illustrating an outline configuration of a
control device in accordance with the present embodi-
ment.
[0061] As shown in Fig. 5, a machining program trans-
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mission system 100 of the present embodiment is con-
figured so that a programming device 110 for generating
a machining program may be connected to a plurality of
NC machine tools 120 arranged in the machining site
via a network 102, such as LAN.
[0062] As shown in Fig. 6, said programming device
110 comprises a program generation section 111, a pro-
gram storage section 112, a transmission control sec-
tion 113, an input/output interface 114 which comprises
a CPU, a ROM, a RAM, and an external storage device
or the like, and an input/output device 115 connected to
the input/output interface 114 or the like, and is connect-
ed to said network 102 via this input/output interface
114.
[0063] Said program generation section 111 gener-
ates the machining program interactively or automati-
cally based on data concerning a product shape after
machining, a shape and a material of a work piece, a
type and a material of a tool, machining conditions (cut-
ting speed or the like) or the like suitably inputted via the
input/output device 115, and the generated machining
program is stored in said program storage section 112.
[0064] Incidentally, a program number is set to said
machining program for identification, and this program
number is indicated with a cord which consists of, for
example "O****" (alphabet O and four digits following
thereto).
[0065] Said transmission control section 113 trans-
mits the machining program stored in the program stor-
age section 112 to said NC machine tool 120 via said
input/output interface 114 and said network 102.
[0066] As shown in Fig. 7. said NC machine tool 120
comprises a machining motion mechanism 121 which
comprises a main spindle unit, a feed mechanism or the
like, an operating panel 125 which comprises an oper-
ation key 122, a keyboard 123, a screen display section
124 or the like, and a control device 129 connected to
these machining motion mechanism 121 and the oper-
ating panel 125 or the like.
[0067] Said operation key 122 is a key for operating
the NC machine tool 120 (for example, said machining
motion mechanism 121), and said keyboard 123 is a key
for inputting various data and signals. In addition, said
screen display section 124 consists of an LCD or a CRT.
[0068] Said control device 129 comprises a numerical
control section 130 and an input/output control section
140 which comprise a CPU, a ROM, a RAM, and an ex-
ternal storage device or the like, and these numerical
control section 130 and input/output control section 140
are mutually connected.
[0069] Said numerical control section 130 comprises
a machining motion control section 131, a program stor-
age section 132, a write control section 133, input/output
interfaces 134, 135 or the like, and said machining mo-
tion mechanism 121 and said operation key 122 are
connected to the input/output interface 134.
[0070] Said program storage section 132 is a func-
tional section which stores the machining program, and

the machining program inputted from a suitable input
device which is not shown or a reception control section
141 described hereafter is stored under the control by
said write control section 133. Then, said machining mo-
tion control section 131 controls operation of said ma-
chining motion mechanism 121 based on the machining
program stored in this program storage section 132.
[0071] Said input/output control section 140 compris-
es the reception control section 141, an input control
section 142, a display control section 143, input/output
interfaces 144, 145 or the like, and is connected to said
network 102 via this input/output interface 144. Moreo-
ver, said keyboard 123 and said screen display section
124 are connected to the input/output interface 144. In
addition, said numerical control section 130 and said in-
put/output control section 140 are mutually connected
via the input/output interface 135 and said input/output
interface 145.
[0072] Said reception control section 141 receives the
machining program transmitted from the transmission
control section 113 of said programming device 110 via
said network 102 and said input/output interface 144,
transfers the received machining program to said nu-
merical control section 130, and also transmits a recep-
tion start signal to the input control section 142 and the
display control section 143, respectively, and when a re-
ception of the machining program is completed, trans-
mits a reception completion signal to the input control
section 142 and the display control section 143.
[0073] Moreover, the reception control section 141
extracts a program number from the received machining
program, and transmits the extracted program number
to the display control section 143. Incidentally, the pro-
gram number can be extracted by searching a cord (for
example, code containing above "O") concerning the
program number in the machining program.
[0074] Said display control section 143 is a functional
section which controls a screen display of the screen
display section 124 of said operating panel 125. For ex-
ample, it receives data and a signal which are transmit-
ted from the input control section 142 to display an im-
age (for example, a program number "O****" inputted at
the time of the call of the machining program, or a pro-
gram code inputted on the occasion of MDI operation)
according to the received data and signal, or receives
information, such as an operating state of the machining
motion mechanism 121 (for example, the main spindle
rotating speed of said main spindle unit, the current po-
sition of the feed mechanism or the like), and the ma-
chining program under execution from said numerical
control section 130 to display the same.
[0075] In addition, the display control section 143 re-
ceives a reception start signal transmitted from the re-
ception control section 141, and displays an image for
indicating that the machining program is under recep-
tion. Incidentally, this image display can be performed,
for example, by blinking portions C (two points) shown
with slanting lines, or displaying the message image for
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indicating that it is under reception or the like as shown
in Fig. 8.
[0076] In addition, when the program number trans-
mitted from the reception control section 141 is re-
ceived, the display control section 143 displays an im-
age concerning the received program number on the
screen display section 124. The image of this program
number is displayed so as to cover a part of the image
already displayed on the screen display section 124 (for
example, the display image, such as an operating state
of the machining motion mechanism 121 and the ma-
chining program under execution), that is, to overlap the
existing display image. A display screen as one example
is illustrated in Fig. 9. In Fig. 9, D portion is the image
of the program number and E portion is the existing dis-
played image.
[0077] Incidentally, the image of said program number
has a configuration for urging to input a confirmation sig-
nal for obtaining a confirmation that the operator of the
NC machine tool 120 has recognized the program
number from said keyboard 123 or the like, and the dis-
play control section 143 deletes the image of the pro-
gram number after receiving the confirmation signal in
a above-mentioned manner to describe hereafter. More-
over, it receives a reception completion signal from said
reception control section 141, and deletes an image that
indicates that it is under reception.
[0078] Said input control section 142 receives the da-
ta and the signal which are inputted from the keyboard
123 via the input/output interface 144, transmits the re-
ceived data and signal to said display control section
143 and said numerical control section 130 via the input/
output interfaces 145, 135, and when the confirmation
signal is inputted from the operator as described above,
also transmits the confirmation signal to said display
control section 143.
[0079] Moreover, when receiving the reception start
signal transmitted from said reception control section
141, the input control section 142 performs a process
which makes a signal inputted from the keyboard 123
invalid, that is, a process which stops transferring the
input signal to the display control section 143 and the
numerical control section 130. On the other hand, when
receiving the reception completion signal from said re-
ception control section 141 and receiving the confirma-
tion signal described above, it performs a process which
releases said invalid process and makes a signal input-
ted from the keyboard 123 valid, that is, a process which
resumes transferring the input signal to the display con-
trol section 143 and the numerical control section 130
is performed.
[0080] According to the machining program transmis-
sion system 100 in accordance with the present embod-
iment configured as mentioned above, the machining
program is transmitted to the reception control section
141 of the NC machine tool 120 from the programming
device 110 via the network 102, and when this is re-
ceived by the reception control section 141, the recep-

tion start signal is transmitted to the input control section
142 and the display control section 143, respectively,
the received machining program is transferred to the
write control section 133 of the numerical control device
130, and the program number is also extracted from the
received machining program, then the extracted pro-
gram number is transmitted to the display control sec-
tion 143.
[0081] Then, the image for indicating that the machin-
ing program is under reception is displayed on the
screen display section 124 when the reception start sig-
nal is received by the display control section 143, and
furthermore, when the program number is received by
the display control section 143, the image concerning
the program number is displayed to overlap the existing
display image on the screen display section 124.
[0082] On the other hand, the input control section
142 receives the reception start signal from the recep-
tion control section 141, and performs a process which
makes a signal inputted from the keyboard 123 invalid,
in said write control section 133, a process which stores
the received machining program in the program storage
section 132 is performed.
[0083] Then, in said reception control section 141,
when the reception of the machining program is com-
pleted, the reception completion signal is transmitted to
the input control section 142 and the display control sec-
tion 143, respectively, and the display control section
134 deletes the image for indicating that it is under re-
ception displayed on the screen display section 124.
[0084] In addition, when the confirmation signal for in-
dicating that the program number displayed on the
screen display section 124 has been confirmed is input-
ted by the operator, the display control section 134 de-
letes the image of the program number displayed on the
screen display section 124, and the input control section
142 releases said invalid process and performs a proc-
ess which makes a signal inputted from the keyboard
123 valid after receiving the reception completion signal
from the reception control section 141 and receiving
said confirmation signal.
[0085] Thus, according to this machining program
transmission system 100, since the program number is
automatically displayed on the screen display section
124 of the operating panel 125 frequently looked at while
the operator operates the NC machine tool 120, the op-
erator can be made to recognize certainly the machining
program stored in the program storage section 132.
Thereby, the operator can grasp accurately what kind of
machining program is stored in the program storage
section 132.
[0086] In addition, since it is configured so that the im-
age of the program number may be displayed to overlap
the image already displayed on the screen display sec-
tion 124, it is easy for the operator to confirm the dis-
played program number, and that makes it possible to
make the operator recognize with more certainty the
machining program stored in the program storage sec-
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tion 132.
[0087] Moreover, by displaying to overlap the existing
display images, it becomes impossible for the operator
to recognize the images having been displayed till then,
and it becomes impossible for the operator to perform
the operation while looking at the screen display until
the display image of the program number disappears.
Furthermore, since the signal inputted from said key-
board 123 is made invalid until the confirmation signal
is inputted into the input control section 142 and the re-
ception completion signal is inputted from the reception
control section 141 after displaying the image concern-
ing the program number on the screen display section
124, the operator cannot edit the machining program
while the transmission process is being performed.
[0088] Thereby, for example, that makes it possible to
prevent beforehand such a situation where the operator
calls the machining program changed by the transmis-
sion process to perform continuous machining using the
machining program which has not completed trial ma-
chining yet, while not fully grasping the addition and the
change of the machining program from reaching there-
to.
[0089] Moreover, since it is configured so that the pro-
gram number may be continuously displayed until the
confirmation signal is inputted by the operator, the op-
erator can be made to recognize with more certainty the
machining program stored in the program storage sec-
tion 132.
[0090] By the way, although the period of time for the
control device 129 to receive the machining program is
relatively short, it may still happen that the operator per-
forms the editing operation on the existing machining
program stored in the program storage section 132 dur-
ing the reception. For this reason, when the existing ma-
chining program is replaced with the machining program
which has been modified therefrom by the transmission
process, a situation where the machining program
which must have been replaced is further replaced with
the machining program which the operator has edited
may arise, and that makes it impossible for the side
which transmits the machining program (management
side) to accurately manage the machining program
stored in the control device 129 of each NC machine
tool 120.
[0091] In the machining program transmission system
100 of the present embodiment, as described above,
since it is configured so that the screen display may in-
dicate that it is under reception while the control device
129 is receiving the machining program, the operator
can be made to clearly recognize that it is under recep-
tion, and it can prevent the occurrence of the problem
mentioned above.
[0092] Incidentally, in this embodiment, although it is
configured so that the signal inputted from the keyboard
123 may be made invalid while the machining program
is being received, but it is not limited to this, it may also
be configured so that an input signal from the operation

key 122 may be made invalid, a signal inputted from in-
put means different from this may be made invalid, or
an input signal from all or a suitable combination of the
input means may be made invalid.
[0093] Moreover, although it is configured so that the
image concerning the program number may be dis-
played to cover a part of the existing display image, it
may also be configured so that the whole existing dis-
play image may be hidden, that is, it may be displayed
on the full screen.
[0094] In addition, although one programming device
110 and a plurality of NC machine tools 120 are con-
nected via the network 102, not limited to this, it may be
configured so that the plurality of programming devices
110 and the plurality of NC machine tools 120 may be
connected via the network 102. In this case, as shown
in Fig. 10, if it is configured so that the program number
and the programming device name of a source may be
displayed on the screen display section 124, it is con-
venient that the operator can recognize the machining
program transmitted from which programming device
110. Incidentally, in Fig. 10, F portion is an image of the
program number and the programming device name of
the source, and G portion is an existing displayed image.

Claims

1. An NC machine tool (20, 120) comprising a machin-
ing motion mechanism (21, 121), a control device
(29, 129) which controls operation of this machining
motion mechanism, and an operating panel (25,
125) which includes at least input means (23, 123)
for inputting a signal to said control device, and
screen display means (24, 124),

characterized in that said control device is
configured so that it can be connected to a trans-
mission device (10, 110) which transmits informa-
tion via telecommunication circuits (2, 102), and is
also configured so as to receive said information
from said transmission device, and to display the
received information on said screen display means.

2. The NC machine tool according to claim 1, wherein
said control device is configured so as to display
said received information to cover all or a part of the
image already displayed on said screen display
means.

3. The NC machine tool according to claim 1 or 2,
wherein said input means is configured so

that it can input a confirmation signal, and
wherein said control device is also configured,

after displaying said received information on said
screen display means, so as to continue the display
until receiving the confirmation signal inputted from
said input means, and after receiving the confirma-
tion signal, to complete the display of said received
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information.

4. The NC machine tool according to claim 3, wherein
said control device is configured, after displaying
said received information on said screen display
means, so as to make all or a part of other signals
inputted from said input means invalid until receiv-
ing the confirmation signal inputted from said input
means.

5. The NC machine tool according to any one of claims
1 to 4, wherein said control device is configured so
that image for indicating that the received informa-
tion is under reception is displayed on said screen
display means while receiving said received infor-
mation.

6. The NC machine tool according to any one of claims
1 to 5, wherein information transmitted from said
transmission device to said control device is an in-
structing message, and said control device is con-
figured so that a received instructing message may
be displayed on said screen display means.

7. The NC machine tool according to any one of claims
1 to 5, wherein the information transmitted from said
transmission device to said control device is a ma-
chining program, and wherein said control device is
configured so as to store a received machining pro-
gram, also to extract a program number from this
machining program, and to display an extracted
program number on said screen display means.

8. An information transmission system (1, 100) where-
in the NC machine tool according to any one of
claims 1 to 7 is connected to a transmission device
(10, 110) which transmits information via telecom-
munication circuits (2, 102).
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