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wherein the automatic patent drawings displaying device displays a drawing corresponding to a paragraph

of the patent document.
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Disclosed 1s an automatic patent drawings displaying device tor displaying drawings of
a patent document, comprising: a drawing number distribution determining element, a
drawing-to-drawing-number determining element, a description-to-drawing
determining element and a drawing displaying element, wherein the automatic patent
drawings displaying device displays a drawing corresponding to a paragraph of the

patent document.
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The above and other objects, teatures and advantages ot the present invention will
be made more apparent by the following description of the preterred embodiments
thereof, with reterence to the accompanying drawings, wherein:

FIG. la shows a schematic configuration of a robot system according to the
present invention;

FIG. 1b shows a detailed constitution of a robot controller as shown 1n FIG. 1a;
FIG. 2 shows a display ot a teaching operation panel of the robot controller;

FIG. 3 shows an example of a setting display of the composition of a control

network.
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Herelnafter the present invention is described with reference to the

A2 1E

drawmgs FIG. 1a shows a schematic configuration of a robot system 10

accordlng to the invention. The robot system 10 includes a plurality of
(four in this embodiment) robots 1, 2, 3 and 4, a plurality of robot
controllers11, 12, 13 and 14 for controlllng the robots. Each robot
controller has a teaching operation panel 21, 22, 23 or 24 connected |

thereto.,In FIG. 2, each teaching operation panel has a display 21a, 224, |

23a or 24a as an operation screen for each robot. As described below, a |
display, of a teaching operation panel of a robot controller having a |
functlon for checking the status of a control network, may also display |
the statuses of the other robots. !

|In FIG. 3, the robot controllers 11, 12, 13 and 14 are connected to each

| .
| master or a PLC (programable logic controller) 50, for wholly controlling

other by means of a control network 30 and, further, by means of an
iInformation network 40. Preferably, the robot system 10further includes a

the system 10, connected to both of the control and information
networks. The control network 30 is used for transmitting 1/0O data and/or _|
a signal to each robot controller to control each robot. ,On the other hand,

' control network 30 as viewed from the other robot controllers. Also, the

linformation on the display of the teaching operation panel thereof

'in FIG. 4, the information network 40 is used for exchanging information |
between the robot controllers, as described below. Therefore, at least

one robot controller is capable of obtaining information concerning the

at least one robot controller has a display for displaying the obtained

- -

|
Next, the statuses of each robot and the network, which may be displayed |
by using the above configuration, are explained. In the embodiment, itis |
assumed that the robot controller 11 of the robot 1 has a function of

TSS

checking the status of the control network 30. As shown in FIG. 1b, the

controller 11 has a communication means 11a for sending a query
concerning the status of the control network 30 to each robot controllers
via the information network 40, and for receiving a response from each
robot controller, the response including the information concerning the
status of the control network 30 as viewed from each robot controller, a
check means 11b for checking the status of the control network 30 as
viewed from the robot controller 11, and a display means or a display 21c¢
for indicating the information from each robot controller and a check result
by the check means 11b. |
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DETAILED DESCRIPTION

Hereinafter, the present invention is described with reference to the

51— drawings. FIG. 1a shows a schematic configuration of a robot system 10
according to the invention. The robot system 10 includes a plurality of
(four in this embodiment) robots 1, 2, 3 and 4, a plurality of robot
controllers11, 12, 13 and 14 for controlling the robots. Each robot
controller has a teaching operation panel 21, 22, 23 or 24 connected
thereto. Each teaching operation panel has a display 21a, 22a, 23a or 24a
as an operation screen for each robot. As described below, a display, of a
teaching operation panel of a robot controller having a function for
checking the status of a control network, may also display the statuses of
the other robots.

f__‘_The robot controllers 11, 12, 13 and 14 are connected to each other by
S2 means of a control network 30 and, further, by means of an information
network 40. Preferably, the robot system 10further includes a master or a
PLC (programable logic controller) 50, for wholly controlling the system
10, connected to both of the control and information networks. The control
network 30 is used for transmitting /O data and/or a signal to each robot
controller to control each robot. On the other hand, the information
network 40 is used for exchanging information between the robot
controllers, as described below. Therefore, at least one robot controller Is
capable of obtaining information concerning the control network 30 as
viewed from the other robot controllers. Also, the at least one robot
controller has a display for displaying the obtained information on the

| display of the teaching operation panel thereof.

IT\Iext, the statuses of each robot and the network, which may be displayed
by using the above configuration, are explained. In the embodiment, it is
SS3 1" Tassumed that the robot controller 11 of the robot 1 has a function of
:checking the status of the control network 30. As shown in FIG. 1b, the
'controller 11 has a communication means 11a for sending a query
:concerning the status of the control network 30 to each robot controllers
55327 via the information network 40, and for receiving a response from each
:robot controller, the response including the information concerning the

i status of the control network 30 as viewed from each robot controller, a
:check means 11b for checking the status of the control network 30 as
viewed from the robot controller 11, and a display means or a display 21¢
[for indicating the information from each robot controller and a check result

:_by the check means 11b.
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DETAILED DESCRIPTION

Hereinafter, the present invention is described with reference to the
drawingSXFIG. 1aX»shows a schematic configuration of a robot system 10
according to the invention. The robot system 10 includes a plurality of

(four in this embodiment) robots 1, 2, 3 and 4, a plurality of robot
1g.1a

controllers11, 12, 13 and 14 for controlling the robots. Each robot
controller has a teaching operation panel 21, 22, 23 or 24 connected
thereto. Each teaching operation panel has a display 21a, 22a, 23a or 24a
as an operation screen for each robot. As described below, a display, of a
teaching operation panel of a robot controller having a function for
checking the status of a control network, may also display the statuses of
the other robots.

The robot controllers 11, 12, 13 and 14 are connected to each other by
means of a control network 30 and, further, by means of an information
Fl g 1 b network 40. Preferably, the robot system 10further includes a master or a
] PLC (programable logic controller) 50, for wholly controlling the system
10, Toernected to both of the control and information networks. The control
network 30 15-tsed for transmitting I/0O data and/or a signal to each robot
controller to control"each robot. On the other hand, the information

¥
: &
M

it network 40 is used for exCkanging information between the robot
m” c— - FI g 2 controllers, as c!egcriped belq ; hereforle, at least one robot controller is
o Ty ) capable of obtaining information consgrning the control network 30 as
E e viewed from the other robot controllers. Also, the at least one robot

troller has a display for displaying the obtgjned information on the

configuration, are explained. In the emQodiment, it is
ot controller 11 of the robot 1 has a fu stion: of

concerning the status of the control network 30 to each robot controllers
via the information network 40, and for receiving a response from each
robot controller, the response including the information concerning the
status of the control network 30 as viewed from each robot controller, a
check means 11b for checking the status of the control network 30 as
viewed from the robot controller 11, and a display means or a display 21c¢
for indicating the information from each robot controller and a check result
by the check means 11b.
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_| @ X
Figs V]| [Detiled Deseription v

| network 40. Preferably, the robot system 10further includes a master or a E
PLC (programable logic controller) 50, for wholly controlling the system
10, connected to both of the control and information networks. The control
network 30 is used for transmitting 1/O data and/or a signal to each robot

controller to control each robot. On the other hand, the information S 1
network 40 is used for exchanging information between the robot
controllers, as described below. Therefore, at least one robot controller is A

capable of obtaining information concerning the control network 30 as
viewed from the other robot controllers. Also, the at least one robot
controller has a display for displaying the obtained information on the
display of the teaching operation panel thereof.

COMMUNICATION |
MEANS

Ii CHECK MEANS |¢1 1 Next, the statuses of each robot and the network, which may be displayed
T by using the above configuration, are explained. In the embodiment, it is Y
assumed that the robot controller 11 of the robot 1 has a function of
ENORT NEANS i‘ e checking the status of the control network 30. As shown in FIG. 1b, the
l controller 11 has a communication means 11a for sending a query Sz

concerning the status of the control network 30 to each robot controllers
via the information network 40, and foﬁceiving a response from each
robot controller, the response including the information concerning the
status of the control network 30 as viewed from each robot controller, a
- | g 2 check means 11b for checking the status of the control network 30 as

' viewed from the robot controller 11, and a display means or a display 21c¢
. I for indicating the information from each robot controller and a check result

SETTING OF CONTROL METWOREK CHECK by the check means 11b.
ACCESS TO INF G ' " INt"Nr-s—,——————— - - ———— — —— — — — — — —
MANUIAL AL © VALID The robot controller 11 may further have a memory 11c¢ for storing a
CveLic : INVALID connection order of the plurality of robot controllers 11 to 14 in the control
ERROR OCCURRENGE : VALID ; :
network 30 and associated with network addresses of the robot controllers.
CYCLE OF ACCESS TO INFORMATION:  Omin 10sec Accordingly, the robot controller 11 may identify a segment having an — S3
UFPER LIMIT OF NUMBER OF TIMES | ' ' '
OF FLANE DAMAGE : OO TIHES _ occurred fault in the control network 30_ by using the dat_a received from the |
other robot controllers and the connection order stored in the memory 11c¢ via
| VALID \ THVALID | | the information network 40 and may inform an operator of the location of the
— segment in the control network 30 such that the operator may remove the

cause of the fault.
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