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Description

The present invention relates to an article recognizing system which is used to automatically manage
and exchange tools of a machine tool, to manage parts and products in a factory, to identify articles in a
physical distribution system and the like.

Description of Prior Art

In general, in order to mechanize the automatic exchange or management of tools of a machine tool,
discrimination of parts and productis on an assembly conveying line in a factory, or the like, a system to
recognize and manage the articles such as tools, parts, products and the like is necessary. To satisfy this
demand, an article recognizing system has recently been developed. This system comprises a write/read
control unit and a head connected thereto. The write/read control unit is connected to an upper (superior or
host) control apparatus including computer system. On the other hand, an ID unit having therein a non-
volatile memory to store ID data or the like of an article is attached to the articles which are sent on, e.g., a
conveying line. When an article arrives at the position of the head, data is written into or read out from the
ID unit by the head in a contactless manner under control of the write/read control unit in response to a
command from the upper control apparatus.

Since the data transmission and reception are executed between the head of the write/read control unit
and the ID unit in a contactless manner, if the distance between the head and the ID unit is improper, a
situation that data cannot be accurately written or read out may occur. Therefore, upon installation, the
adjustment of the distance between the head and the ID unit and the positioning thereof become important
and severe adjusting work is required. On the other hand, after the positioning adjustment has once been
performed, there occurs a case where the distance at which data can be stably written or read out changes
due 1o the noises, circumstances or the like, so that a readjustment is required.

However, the conventional article recognizing system does not have a stable operation indicator to
indicate that the data writing/reading operations can be correctly performed. Therefore, it is difficult to stably
confirm the writing/reading operating range. Further, since the writing/reading operations for the ID unit are
executed in response to a command from the upper control apparatus, upon adjustment in a field where the
head is installed, the worker must go to the location where the upper control apparatus is installed and
which is away from this field to operate the upper control apparatus. Thus, there are problems such that the
adjusting work is difficult and it takes a time. In addition, the write/read data cannot be checked or corrected
in the field where the head is located.

In the article recognizing system, a plurality of write/read control units to be installed in the field are
generally connected to one upper control apparatus.

The upper control apparatus is connected to a plurality of control units through transmission lines and
gives write/read commands and the like to each of the write/read control units together with the unit number
assigned thereto. If the command given from the upper control apparatus includes the self No., the
write/read control unit recognizes this command and performs the data transmission and reception with the
ID unit in accordance with this command.

The write/read control unit returns a response indicating that the command was correctly executed to
the upper control apparatus together with the self No. after completion of the writing/reading operations. On
the contrary, when the command could not be correctly finished, the write/read control unit returns an error
code response indicative of the kind of error occurred to the upper control apparatus together with the self
No.. When the error code responses are returned, the upper control apparatus stores the error code data of
every write/read control unit and manages the errors.

In such a conventional system, the error data generated are managed in a lump by the upper control
apparatus. Therefore, when a plurality of write/read control units are connected to the upper control
apparatus, there is a problem such that the load of the upper control apparatus increases to manage the
errors generated.

SUMMARY OF THE INVENTION

The present invention is made in consideration of the foregoing problem and it is an object of the
invention to provide an article recognizing system for writing/reading data on the basis of commands from
an upper (superior or host) control apparatus, in which the writing/reading operations for an ID unit can be
also executed on the basis of commands from write/read control units.

Another object of the invention is to provide an article recognizing system for writing/reading data on
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the basis of commands from an upper control apparatus, in which the writing/reading operations for an ID
unit can be also executed based on commands from write/read control units and can be also continuously
performed in a predetermined operating mode.

Still another object of the invention is to provide an article recognizing system in which the load of an
upper control apparatus is reduced and error data can be also monitored by each write/read control unit as
necessary.

According to the present invention, there is provided an article recognizing system comprising a head
fo perform data transmission and reception in a contactless manner for an ID unit storing ID data of an
article, and a write/read control unit to control the data transmission and reception through the head in
accordance with commands from an upper control apparatus, wherein the write/read control unit is provided
with a monitor unit having a mode setting device to select either the first mode or the second mode, key
input means for inputting the commands relating to the data transmission and reception for the ID unit, and
a display device. When the first mode is selected, the write/read control unit is made operative on the basis
of the command from the upper control apparatus, and when the second mode is selected, the write/read
control unit is made operative on the basis of the key input from the monitor unit.

In this article recognizing system, when the second mode is selected by the mode setting device in the
monitor unit, a write or read command is input to the write/read control unit by the operation of the key
input means in the monitor unit. Thus, data is written into or read out from the ID unit and the result is
displayed on the display device in the monitor unit.

According to the invention, the monitor unit having the mode setting device to select either the first
mode (RUN mode) or the second mode (MONITOR mode), key input means for inputting commands
relating to the data fransmission and reception for the ID unif, and display device is provided for the
write/read control unit. Therefore, even if the write/read control unit is disconnected from the upper control
apparatus, the write/read control unit can write/read data into/from the ID unit. In the field where the head
and write/read control unit are installed and which is remote from the upper conitrol apparatus, the
adjustment of the distance between the head and an object and the check of the write/read data can be
easily performed.

According to the invention, there is provided an article recognizing system comprising a head to
perform data transmission and reception in a contactless manner for an ID unit storing ID data of an article,
and a write/read control unit to control the data transmission and reception through the head in accordance
with commands from an upper control apparatus, wherein the write/read control unit is provided with a
monitor unit having means for designating a test mode, key input means for inputting commands relating fo
the data transmission and reception for the ID unit, and a display device, and the write/read control unit
comprises means for receiving a key input signal from the monitor unit, means for continuously executing
the writing/reading operations for the ID unit in response to the designation of the test mode, and means for
discriminating whether each of the writing and reading operations has correctly been performed or not and
for displaying the result of the discrimination on the display device of the monitor unit.

In this article recognizing system, when the test mode is designated in the monitor unit, the writing and
reading processes are continuously executed after that. A check is made to see if each of the writing and
reading operations has correctly been performed or not and the result is displayed on the display device of
the monitor unit. Therefore, it is possible to check whether each of the writing/reading operations has
correctly been performed or not at every distance in the test mode designated while making the ID unit
approach or be away from the head, that is, while adjusting the distance between the ID nit and the head.
The distance of the ID unit to the head can be easily adjusted, thereby enabling the ID unit to be set fo the
proper distance.

According to the invention, there is provided an article recognizing system comprising a head to
perform the data transmission and reception in a contactless manner for an ID unit storing ID data of an
article, and a write/read control unit to control the data transmission and reception through the head in
accordance with commands from an upper control apparatus, wherein the write/read control unit has means
for discriminating whether errors have occurred or not at the data transmission and reception, and error data
memory means for sequentially storing the errors discriminated by the discriminating means every kind of
error. Preferably, the write/read control unit has monitor means for outputting the error data as necessary.

In this article recognizing system, when a command is input from the upper control apparatus, the
writing/reading operation is executed in accordance with this command. The occurrence of errors is
discriminated every completion of the writing/reading operation. If errors occur, they are sequentially stored
every kind of error into the error data memory means. These error data are displayed and output by the
monitor means as necessary.

Therefore, even when the upper control apparatus manages a plurality of write/read control units, the
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error management is executed by each write/read control unit, so that the load of the upper control
apparatus is reduced. When a plurality of write/read control units are connected to the upper control
apparatus, the informaton indicating in which unit in the system and what kind of error occurred can be
known by monitoring the content stored in the memory means every unit, so that the maintenance of the
system can be easily performed. On the other hand, the cause and frequency of the errors occurred can be
monitored in the field where the unit is installed and a countermeasure can be rapidly taken.

Fig. 1 is a block diagram showing a schematic arrangement of an article recognizing system in an

embodiment of the present invention;

Fig. 2 is a diagram showing an operation panel of a monitor unit in the article recognizing system;

Fig. 3 is a diagram for explaining the attachment of the monitor unit to a write/read control unit;

Fig. 4 is an enlarged diagram of the operation panel of the monitor unif;

Fig. 5 is a block diagram showing a circuit arrangement of the write/read control unit and monitor nif;

Figs. 6 and 7 are flowcharts for explaining the operation of the article recognizing system;

Fig. 8 is a flowchart for explaining the operation of the article recognizing system in another embodiment;

and

Fig. 9 is a flowchart for explaining the operation of an article recognizing system in further another

embodiment.

Fig. 1 is a block diagram showing a schematic arrangement of an article recognizing system in an
embodiment of the present invention.

In the article recognizing system of this embodiment, a write/read control unit 4 writes or reads out data
into or from an ID unit 2 attached to an article 1 through a head 5 by the electromagnetic coupling in
response to commands from an upper (superior or host) control apparatus 6 including a computer and the
like. In this system, a monitor unit 7 is attached to the write/read control unit 4. The monitor unit 7 can
select either a RUN mode or a MONITOR mode, as will be explained hereinafter. When the RUN mode is
selected, the write/read control unit 4 executes the writing or reading operation of ID data or the like for the
ID unit 2 in accordance with a command from the upper control apparatus 6. On the other hand, when the
MONITOR mode is selected, the upper control apparatus 6 is electrically disconnected from the write/read
control unit 4 and the write/read control unit 4 executes the control of the writing/reading operation or the
like of the ID data or the like for the ID unit 2 in response to a command from the monitor unit 7.

Fig. 2 shows an operation panel 7a of the monitor unit 7. A display device 11, a mode setting device 12
to switch between the RUN mode and the MONITOR mode, and a group of keys 13 are provided on the
operation panel 7a. To clarify these keys, Fig. 4 shows an enlarged diagram of the operation panel 7a. In
addition to a test key 31, a reset key 32, and an error key 33, the group of keys 13 includes the following
keys as typical keys: a read key 41, write keys 42, a clear key 43, a key 44 of an arrow in the left direction,
a key 45 of an arrow in the right direction, a decrement or decrease (DEC) key 46, an increment increase
(INC) key 47, a set key 48, and the like. These function keys are commonly used as keys to input alphabets
such as A, B, C, etc. and numerals of 0 to 9. The switching between the function keys and the
alphabet/numeral keys is performed by using a predetermined key (for instance, C key).

As shown in Fig. 3, the monitor unit 7 has a connector 14 on the lower surface. The monitor unit 7 is
assembled onto the write/read control unit 4 such that the connector 14 is fitted into a connector 15 formed
on the upper surface of the write/read control unit 4 and is electrically connected to the connector 15. The
control unit 4 further has a connector 16 to connect to the head 5 and a connector 17 to connect to the
upper control apparatus 6. An LED 25 to display errors is attached to the upper surface of the write/read
control unit 4.

Fig. 5 shows a circuit arrangement diagram of the write/read control unit 4 and the monitor unit 7. The
control unit 4 comprises: an interface 18 with the upper control apparatus 6; an MPU (micro processing unit)
19; an RAM 20; a transmission/reception interface 21 for the ID unit; and an external interface 22 to connect
to the monitor unit 7.

The monitor unit 7 comprises: key switches SW; to SWis which are turned on by depressing the keys
of the key group 13; the liquid crystal display device (LCD) 11; the mode setting device (switch) 12; an LCD
driver 23; and an expansion port 24.

The operation of the article recognizing system of the embodiment will now be described with reference
to flowcharts shown in Figs. 6 and 7. The processes in these flowcharts are executed under the control of
the MPU 19.

When a power source is turned on and the operation is started, the initialization is first executed (step 1
(hereinafter, referred to as ST 1)). Next, a check is made to see if the operating mode is the MONITOR
mode or not (ST 2). Now, assuming that the mode setting device 12 is set to the RUN mode and the
write/read control unit 4 is connected to the upper control apparatus 6, the answer in ST 2 is NO, so that ST
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3 follows and a check is made to see if command has been sent from the upper control apparatus 6 or not.
In this state, "RUN" is displayed on the LCD 11. This display indicates that the write/read control unit 4 is in
the online state with the upper control apparatus 6. In this case, even if one of the group of keys 13 of the
monitor unit 7 is operated, nothing is received.

When a command from the upper control apparatus 6 is received, the answer in ST 3 is YES, so that
the received command is analyzed (ST 4). In response to this command, data is written into or read out
from the ID unit 2 through the head 5 (ST 5). After completion of the process in ST 5, a check is made to
see if any error has been generated in the process or not (ST 6). If no error occurs, a normal end response
or read data is transmitted to the upper control apparatus 6 through the interface 18(ST 7). Then, the error
LED 25 is lit off and the processing routine is returned to ST 2. The presence or absence of errors is
discriminated by reading out the data written in the ID unit 2 and comparing with the write date in the case
of the writing mode. On the contrary, in the case of the reading mode, this discrimination is executed by
reading out the data twice from the same address in the ID unit 2 and comparing them.

If any error has occurred in ST 6, the cause of the error is analyzed (ST 9). An error code indicative of
the cause of the error is transmitted to the upper control apparatus 6 (ST 10). The error LED 25 is lit on (ST
11). Then, the processing routine is returned to ST 2.

By switching the mode setting device 12 to the MONITOR mode, the worker in the field where the head
5 is located can write arbitrary data into an arbitrary address in the memory in the ID unit 2 or can read out
data from an arbitrary address by operating the group of keys 13 of the monitor unit 7.

When the mode setting device 12 is set to the MONITOR mode, the answer in ST 2 is YES and a
check is then made to see if key input data exists or not (ST 12), thereby allowing the system to wait until
either one of the keys 13 of the monitor unit 7 is operated. In this state, "MONITOR" is displayed on the
LCD 11. This display content means that the group of keys 13 can be subsequently operated. If some of
the keys are operated, an interrupting process shown in Fig. 7 is started and the key mairix data of the keys
operated are fetched (ST 21).

It is now presumed the case where data is read out of the memory of the ID unit 2. When the first
address to be read out is input by using the address (ADRS) key and numeral keys, "alF" is displayed on
the LCD 11. alF indicates an address. When the operator operates the READ key 41 to execute the reading
operation, the answer in ST 12 is YES, so that the key input command is analyzed (ST 13). In this case,
since it is presumed that the READ key 41 is operated, "RDalF" is displayed on the LCD 11. RD denotes a
read command and alF represents the address.

By operating the READ key 41, the reading operation is executed for the ID unit 2 (ST 14). After the
reading operation was correctly completed, the answer in ST 15 to check the occurrence of errors becomes
NO. Therefore, a normal end code or read data is displayed on the LCD 11 of the monitor unit 7 (ST 16). In
this case, "RDalFd30" is displayed on the LCD 11. d30 denotes the read data. The read data is displayed
and the error LED 25 is lit off (ST 17). The processing routine is then returned to ST 2.

If errors occured in ST 15, the cause of the errors is analyzed (ST 18) and an error code and an error
message are displayed on the LCD 11 of the monitor unit 7 (ST 19).

For instance, "RDalFE72" is displayed on the LCD 11 in this case. E72 indicates an error code. On the
other hand, the error message "DO NOT" can be alternately displayed by shifting the display content by
using the key 44 or 45. The error is displayed and the error LED 25 is also lit on (ST 20). Then, the
processing routine is returned to ST 2.

In the case of writing data into the ID unit 2, the address and data to be first written are input by using
the address (ADRS) key, data (DATA) key and numeral keys, so that "alFd20" is displayed on the LCD 11.
d20 indicates data to be written.

Next, when the operator operates the WRITE key 42 to execute the writing operation, the answer in ST
12 becomes YES, so that the key input command is analyzed (ST 13). For the address in the ID unit 2,
"SWalF' is displayed in the writing operation. SW denotes a step write command. The display of the data is
cleared. After the writing operation was correctly completed, "SWalFd20" is displayed and the data content
written is again displayed.

If the writing operation was incorrectly finished, for instance, "SWalFE72" is displayed on the LCD 11.
By pressing the key 44 or 45, e.g., the error message "DO NOT" is displayed. That is, the error code and
error message can be alternately displayed.

An embodiment in which the processes in the test mode can be performed will now be described. In
this embodiment, the arrangement shown in Figs. 1 to 5 and the processes in Fig. 7 are applied. The
operation of this embodiment, particularly, the processing procedure by the MPU 19 is shown in Fig. 8 . In
this diagram, the same processes as those shown in Fig. 6 are designated by the same step numbers.

When the power supply is turned on and the operation is started, the initialization is first executed (ST
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1). Next, a check is made to see if the operating mode has been set to the MONITOR mode or not (ST 2).
If the RUN mode has been set, ST 22 follows and data is written into or read out from the ID unit 2 on the
basis of the command from the upper control apparatus 6. These processes are the same as those shown
in ST 3 to ST 11 in Fig. 6.

When the operator sets the MONITOR mode by the mode setting device 12, the answer in ST 2 is
YES, so that a check is then made to see if key input data exists or not (ST 33). As described in Fig. 7, if
any one of the keys is operated, the processing routine is interrupted and the key mairix data of the
operated key is fetched (ST 21). If the fetched key data exists, the answer in ST 33 is YES and the key
input data is analyzed (ST 34). Further, a check is made to see if the operated key is the TEST key 31 (ST
35) or RESET key 32 (ST 42). The TEST mode is set by the TEST key 31 and reset (test cancelled) by the
RESET key 32. If none of the keys 31 and 32 is not depressed, this means that the process other than the
test process has been set, so that data is written into or read out from the ID unit 2 by using the monitor
unit 7 (ST 23). This process corresponds to those shown in ST 13 to ST 20 in Fig. 6.

When the operator presses the TEST key 31 to adjust the distance between the head 5 and the ID unit
2, the answer in ST 35 becomes YES and a flag indicating that the test is being executed is set to 1 (ST
36). At this time, "TEST 1-4" is displayed on the LCD 11. In this display, 1-4 denotes the kind of test.

Namely,
1: read
2: write
3: auto-read
4: auto-write

Either one of these kinds of test is designated by pressing a numeral key among the group of keys 13.

Thereafter, the test of the designated kind is started. That is, if No in ST 33, a check is made to see if
the test is being executed or not (ST 37). In this case, since the flag indicating that the test is being
executed has already been set to 1, the answer in ST 37 is YES. Next, the reading or writing operation for
the ID unit 2 is performed. For example, if No. 1 (read) is selected as the kind of test, the reading process is
executed (ST 38). In this case, "TRD m" is displayed. TRD denotes a test command (read) and ® indicates
that the test is being executed. The lower three digits are provided for error display.

After the reading operation or the like was executed in ST 38, a check is made to see if errors have
been generated in this process or not (ST 39). The generation of errors is determined by reading the data in
the same address twice and comparing them in the case of. e.g., the reading process. In the case of the
writing process, the written data is again read out and compared with the data before writing. If no error is
generated, the error LED 25 is lit off (ST 40). If any error occurred, the error LED 25 is lit on (ST 41) and,
for instance, "TRD m 9E72" is displayed on the LCD 11. In this way, after the test key 31 was operated, the
command process to read, write, or the like and the discrimination of the generation of errors are repeated
every second. When the above processes are executed while changing the distance between the head 5
and the ID unit 2, the writing/reading operation is correctly executed at the proper distance and no error
occurs, where the error LED 25 is not lit on and the error indication is not displayed on the LCD 11.
However, when the distance is improper, the writing/reading operation is not correctly performed, and if
errors occurred, the error LED 25 is lit on and the error indication is displayed on the LCD 11. Therefore,
the optimum distance can be set by only moving the ID unit 2 while monitoring the error indication.

After completion of the test, the RESET key 32 is operated. Thus, the answer in ST 33 is YES, the
answer in ST 35 is NO, and the answer in ST 42 to cancel the TEST mode is YES, so that the flag
indicating that the test is being executed is set to 0 (ST 43).

In the embodiment, although the error LED 25 has been provided in the write/read control unit 4, it can
be also provided for the head 5.

On the other hand, in the embodiment, the switching between the RUN mode and the MONITOR mode
has been made by the mode setting device. However, when the monitor unit 7 is attached and connected to
the write/read control unit 4, the operating mode may be forcibly set to the MONITOR mode.

In the embodiment, one write/read control unit 4 has been connected to the upper control apparatus 6.
However, the invention can be also applied to the case where a plurality of write/read control units 4 are
provided and connected to the upper control apparatus. 6.

An embodiment which is particularly, effective to the case where a plurality of write/read control units 4
are provided will now be described in detail. As shown by a broken line in Fig. 1, a plurality of write/read
control units 4 are connected to the upper control apparatus 6 through a bus or data transmission line. A
different ID No. is assigned to each write/read control unit 4. One or more head 5 is provided for each
write/read control unti 4 and the monitor unit 7 can be attachably and detachably connected to the control
unit 4. The arrangement and constitution shown in Figs. 1 to 5 can be also applied to this embodiment.
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The RAM 20 in the write/read control unit 4 includes a non-volatile memory area. Errors which are
generated when data is written into or read out from the ID unit 2 are encoded every kind and the thirty
error data are sequentially stored into this memory area in accordance with the order from the new data.
The MPU 19 in the control unit 4 has functions to calculate the total number of occurrence times of the
respective errors, the total number of all errors occurred, and the generating ratio of errors and to store the
calculated values into the memory, i.e., RAM 20.

The operation of the article recognizing system in the embodiment will now be described with reference
o flowcharts shown in Figs. 7 and 9. In these diagrams, the same or similar processes as those shown in
Figs. 6 and 8 are designated by the same reference numerals.

When the power supply is turned on and the operation is started, the initialization is executed (ST 1).
Then, a check is made fo see if the mode setting device 12 has been set to the RUN mode or the
MONITOR mode (ST 2). It is now assumed that the mode setting device 12 is set to the RUN mode and the
write/read control unit 4 is connected to the upper control apparatus 6. In this case, the processing routine
advances to ST 3 and a check is made to see if a command from the upper control apparatus 6 has been
received or not. If the self No. has been designated from the upper control apparatus 6 and a command to
write or read out data into/from the ID unit 2 is sent, the answer in ST 3 is YES. The received command is
analyzed (ST 4). A check is then made to see if this command indicates the writing or reading operation for
the ID unit 2 or not (ST 51). In the case of the ordinary writing or reading process as shown in the foregoing
embodiment, data is written into or read out from the ID unit 2 in correspondence to the command (ST 5).
Each time the writing or reading operation is finished, a check is made to see if errors occurred or not (ST
6). If any error occurred, the error data is processed (ST 9). That is, the error is encoded every kind of error
and stored into the RAM 20. An error response is returned to the upper control apparatus (ST 10). On the
contrary, if no error occurs in ST 6, a normal end response indicating that the writing or reading operation
has correctly been finished is returned to the upper control apparatus 6 (ST 7). The operation of the error
LED 25 is omitted here.

As the result of the analysis of the command in ST 51, if the command does not indicate the
writing/reading operation for the ID unit, ST 52 follows and a check is made to see if the error data is
monitored or not. If the command from the upper control apparatus 6 indicates to monitor the error date, the
error data stored in the memory 20 in the write/read control unit 4 are sequentially returned to the upper
control apparatus 6 in response to this command (ST 53). Thus, the upper control apparatus 6 can collect
the error data stored in the write/read control unit 4.

If the command indicates none of the writing/reading operations for the ID unit 2 and the error data
monitor, ST 56 follows to see if the command represents to clear the error data or not. If the command
indicates that the error data is cleared, the error data stored until now in the RAM 20 in the control unit 4
are all cleared (ST 57). Then, the processing routine is returned to ST 2.

Next, in the case of monitoring the error data by the monitor unit 7, the mode setting device 12 is set fo
the MONITOR mode. Thus, the answer in ST 2 is YES and ST 12 follows to see if the key input data exists
or not. The discrimination regarding the presence or absence of the key input data is performed by the
interrupting process shown in Fig. 7. The kind of key operated is decided by the data fetched by the
interrupting process (ST 13). If the operated key is not the error (ERR) key 33, the answer in ST 54 is NO.
Then, a check is made to see if the operated key is the clear (CLR) key 43 or not (ST 56). However, if the
operated key is not the clear key 43, the answer in ST 56 is NO. In this case, the writing/reading operation
of data into/from the ID unit 2, test mode process or the like is executed as mentioned in the above
embodiment. Thereafter, the processing routine is returned to ST 2. The error data generated in the
writing/reading operation are also stored into the RAM 20.

As the result of the analysis of the key input data, if the operated key is the error key 33, the answer in
ST 54 is YES. Thus, the error data stored in the RAM 20 in the write/read control unit 4 are successively
read out and sequentially displayed on the LCD 11 of the monitor unit 7. Thus, the operator can know which
kind of error data occurred in the write/read control unit 4 in the past. In the case where the error data are
monitored for a certain period of time and the error data obtained so far are cleared, the operator needs to
press the clear key 43, Therefore, the answer in ST 56 is YES and the error data stored so far in the RAM
20 in the control unit 4 are cleared (ST 57).

An explanation will now be made with respect to an example of the display in the case of monitoring the
error data in the monitor unit 7.

When the operator presses the error (ERR) key 33 in the MONITOR mode, "ERROR1-4" is displayed
on the LCD 11.

This display content indicates that the selection of the contents from error status 1 to 4 should be
made. If the numeral 1 is designated by a numeral key of the keys 13, the newest error data (among thirty
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errors) is designated. When the numeral 2 is designated, the statistic error data is designated. When the
numeral 3 is designated, the newest error data is cleared. When the numeral 4 is designated, the statistic
error data is cleared. When the RESET key 32 is operated, the stop of the display of the error data is
indicated. When the operator inputs the numeral key 1 subsequent to the ERR key 33, that is, when the
operator designates to monitor the newest error data, "NO1RD110" is displayed on the LCD 11. NO1
indicates the error generating order No. The number of generating order of the newest error data assumes
"01" and that of the oldest error data assumes "30". On the other hand, RD represents an error generation
command and "1" indicates the transmission path No. and "10" represents the error code No. The error
code display and the error message display can be alternately switched by the key 44 or 45. The error
message "H.PARITY" is displayed by operating the key 44 or 45 for the example of error mentioned above.
By again operating the key 44 or 45, the original display content "NO1RD110" can be displayed. Further, by
operating the INC key 47 to display the error data of the next order, for instance, "NO2RD170" is displayed.
To again display the original data, by pressing the DEC key 46, "NO1RD110" is displayed. By operating the
INC key 47 or DEC key 46, the error data can be arbitrarily shifted forward or backward.

In the case of the statistic error data, "87-09-30" is displayed. In this case, the year, month and day of
the date to start to obtain the statistic error data are displayed. When the INC key 47 is pressed, the next
content is displayed and, e.g., "SZZ9 110" is displayed. ZZ9 indicates the number of occurrence times of
the errors. "1" in the third digit indicates the transmission path No. and "10" represents the error code. By
pressing the key 44 or 45, the error message corresponding to the eror code displayed at present is
displayed. On the other hand, by pressing the INC key 47, the next statistic errors are sequentially
displayed in accordance with the order of the error codes. Similarly, by pressing the DEC key 46, the
statisitic errors can be sequentially reversely displayed. After all of the statistic errors were displayed, the
display is further advanced and the MCBF by the calculation of the following equations is displayed.

MCBF = total number of higher commands

total number of higher and lower
transmission errors

Next, in the case of clearing the newest error data, "CLEAR N?" is displayed and the execution of the
clearing operation is confirmed. In this case, by pressing the SET key 48, the clearing operation is
performed. At this time, by pressing the RESET key 32, the clearing operation can be also stopped. In the
case of clearing the statisitc error date, "CLEAR S?" is displayed to confirm the execution of the clearing
operation. When the operator operates the SET key 48, the clearing operation is executed.

Claims

1. An article recognizing system comprising:

- an ID unit (2), attached to an article (1) to be recognized, for storing identifying data of said
article;

- a head (5) for writing or reading predetermined data into or from said ID unit in a contactless
manner; and

- a write/read control unit (4) for controlling writing/reading operations of the data into/from the ID
unit (2) through said head (5) in accordance with a command from an upper control apparatus (6);

wherein

- the write/read control unit (4) is detachably connected with a monitor unit (7), which is provided
with a group of input keys (13) and a display device (11);

- said monitor unit (7) has a mode setting device (12) for selecting either one of first and second
modes and a key input apparatus (13) for inputting commands and data relating to the writing and
reading operations for the ID unit (2); and

- said write/read control unit (4) has means (19) for controlling the writing/reading operations of the
data into/from the ID unit on the basis of the command from said upper control apparatus (6) in
response to the selection of the first mode and on the basis of the input command from said key
input apparatus (13) in response to the selection of the second mode.

2. An article recognizing system comprising:
- an ID unit (2), attached to an article (1) to be recognized, for storing identifying data of said
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article;

- a head (5) for writing or reading predetermined data into or from said ID unit in a contactless
manner; and

- a write/read control unit (4) for controlling writing/reading operations of the data into/from the ID
unit (2) through said head (5) in accordance with a command from an upper control apparatus (6);

wherein

- the write/read control unit (4) is detachably connected with a monitor unit (7), which is provided
with a group of input keys (13) and a display device (11);

- said monitor unit (7) has a key input apparatus (13) including a key (31) for designating a test
mode and keys (41, 42) for inputting commands relating to the writing and reading operations for
the ID unit (2); and

- said write/read control unit (4) has means (19) for controlling continuous execution of the
writing/reading operations for the ID unit (2) in response to the designation of the test mode in
said monitor unit (7) and means (19) for discriminating whether each of the writing/reading
operations has correctly been performed or not and for allowing the result of the discrimination to
be displayed on said display device (11).

3. An article recognizing system comprising:

- an ID unit (2), attached to an article (1) to be recognized, for storing identifying data of said
article;

- a head (5) for writing or reading predetermined data into or from said ID unit in a contactless
manner; and

- a write/read control unit (4) for controlling writing/reading operations of the data into/from the ID
unit (2) through said head (5) in accordance with a command from an upper control apparatus (6);

wherein

- the write/read control unit (4) is detachably connected with a monitor unit (7), which is provided
with a group of input keys (13) and a display device (11);

- said write/read control unit (4) has means (19) for discriminating whether errors have been
generated in the writing/reading operations of data into/from the ID unit (2) or not; and memory
means (20) for sequentially storing the errors discriminated; and

- the error data in said memory means (20) are displayed on said display device (11) in said
monitor unit (7).

A system according to claim 3, wherein the error data stored in said memory means (20) are displayed
on command of a key (44, 45) on said display device (11).

A system according to claim 3, wherein the error data stored in said memory means (20) are displayed
automatically on said display device (11) when discriminated by said means (19).

A system according to claim 3, wherein said means (19) for discriminating errors comprise integrated
circuits for calculating the total number of occurrence times of the respective errors and the total
number of all errors occured and statistical analysis of the errors.

A system according to claim 6, wherein said means (19) for collecting the error data are sequentially
connected to the upper control apparatus (6).

A method for checking the system according to claim 2, wherein on designating said test mode by said
key (31) the writing/reading operations are repeated several times by the write/read control unit (4),
while adjusting the distance between the head (5) and the ID unit (2), until no more error indication is
monitored.

Patentanspriiche

Ein Erkennungssystem flir Gegenstinde, mit:
- einer ldentifikationseinheit (2), die an einem zu erkennenden Gegenstand (1) zur Speicherung von
Kenndaten des Gegenstandes befestigt ist;
- einem Kopf (5) zum Einschreiben oder Auslesen vorbestimmter Daten in die oder aus der
Identifikationseinheit auf beriihrungsfreie Weise; und
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- einer Schreib/Lese-Steuereinheit (4) zum Steuern der Uber den Kopf (5) erfolgenden Einschreib-
/Auslese-Operationen von Daten in die bzw. aus der Identifikationseinheit (2) in Ubereinstimmung
mit einem Befehl von einer Hauptsteuervorrichtung (6);

wobei

- die Schreib/Lese-Steuereinheit (4) 16sbar mit einer Monitoreinheit (7) verbunden ist, die mit einer
Gruppe von Eingabetasten (13) und einer Anzeigeeinrichtung (11) ausgestattet ist;

- die Monitoreinheit (7) eine Betriebsart-Einstelleinrichtung (12) zum Auswihlen einer ersten oder
zweiten Betriebsart sowie eine Tasteneingabevorrichtung (13) zum Eingeben von Befehlen und
Daten aufweist, die sich auf die Einschreib- und Auslese-Operationen flir die Identifikationseinheit
(2) beziehen; und

- die Schreib/Lese-Steuereinheit (4) eine Einrichtung (19) zum Steuern der Einschreib-/Auslese-
Operationen von Daten in die bzw. aus der ldentifikationseinheit auf der Grundlage des Befehls
von der Hauptsteuervorrichtung (6) in Erwiderung auf die Auswahl der ersten Betriebsart und auf
der Grundlage des Uber die Tasteneingabevorrichtung (13) eingegebenen Befehls in Erwiderung
auf die Auswahl der zweiten Betriebsart aufweist.

Ein Erkennungssystem flir Gegenstinde, mit:

- einer ldentifikationseinheit (2), die an einem zu erkennenden Gegenstand (1) zur Speicherung von
Kenndaten des Gegenstandes befestigt ist;

- einem Kopf (5) zum Einschreiben oder Auslesen vorbestimmter Daten in die oder aus der
Identifikationseinheit auf beriihrungsfreie Weise; und

- einer Schreib/Lese-Steuereinheit (4) zum Steuern der Uber den Kopf (5) erfolgenden Einschreib-
/Auslese-Operationen von Daten in die bzw. aus der Identifikationseinheit (2) in Ubereinstimmung
mit einem Befehl von einer Hauptsteuervorrichtung (6);

wobei

- die Schreib/Lese-Steuereinheit (4) 16sbar mit einer Monitoreinheit (7) verbunden ist, die mit einer
Gruppe von Eingabetasten (13) und einer Anzeigeeinrichtung (11) ausgestattet ist;

- die Monitoreinheit (7) eine Tasteneingabevorrichtung (13) aufweist, die eine Taste (31) zum
Bestimmen einer Test-Betriebsart und Tasten (41, 42) zum Eingeben von Befehlen einschlief}t,
die sich auf die Einschreib-/Auslese-Operationen filir die Identifikationseinheit (2) beziehen; und

- die Schreib/Lese-Steuereinheit (4) eine Einrichtung (19) zum Steuern der fortlaufenden Ausfiih-
rung der Einschreib-/Auslese-Operationen fiir die Identifikationseinheit (2) in Erwiderung auf das
Bestimmen der Test-Betriebsart in der Monitoreinheit (7) und eine Einrichtung (19) zum Unter-
scheiden, ob jede der Einschreib-/Auslese-Operationen korrekt durchgefiihrt wurde oder nicht,
und zum Ermdglichen der Anzeige des Ergebnisses der Unterscheidung auf der Anzeigeseinrich-
tung (11) aufweist.

Ein Erkennungssystem flir Gegenstinde, mit:

- einer ldentifikationseinheit (2), die an einem zu erkennenden Gegenstand (1) zur Speicherung von
Kenndaten des Gegenstandes befestigt ist;

- einem Kopf (5) zum Einschreiben oder Auslesen vorbestimmter Daten in die oder aus der
Identifikationseinheit auf beriihrungsfreie Weise; und

- einer Schreib/Lese-Steuereinheit (4) zum Steuern der Uber den Kopf (5) erfolgenden Einschreib-
/Auslese-Operationen von Daten in die bzw. aus der Identifikationseinheit (2) in Ubereinstimmung
mit einem Befehl von einer Hauptsteuervorrichtung (6);

wobei

- die Schreib/Lese-Steuereinheit (4) 16sbar mit einer Monitoreinheit (7) verbunden ist, die mit einer
Gruppe von Eingabetasten (13) und einer Anzeigeeinrichtung (11) ausgestattet ist;

- die Schreib/Lese-Steuereinheit (4) Einrichtungen (19) zum Unterscheiden, ob Fehler wihrend der
Einschreib-/Auslese-Operationen von Daten in die bzw. aus der Identifikationseinheit (2) erzeugt
wurden oder nicht, und eine Speichereinrichtung (20) zum sequentiellen Speichern der unter-
schiedenen Fehler aufweist; und

- die Fehlerdaten in der Speichereinrichtung (20) auf der Anzeigeeinrichtung (11) in der Monitorein-
heit (7) angezeigt werden.

Ein System nach Anspruch 3,

wobei die in der Speichereinrichtung (20) gespeicherten Fehlerdaten auf Befehl einer Taste (44, 45) auf
der Anzeigeeinrichtung (11) angezeigt werden.
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5. Ein System nach Anspruch 3,
wobei die in der Speichereinrichtung (20) gespeicherten Fehlerdaten nach Unterscheidung durch die
Einrichtungen (19) automatisch auf der Anzeigeeinrichtung (11) angezeigt werden.

6. Ein System nach Anspruch 3,
wobei die Einrichtungen (19) zum Unterscheiden der Fehler integrierte Schaltungen zum Berechnen der
Gesamtanzahl des Aufiretens verschiedener Fehler, der Gesamtanzahl aller aufgetretenen Fehler und
der statistischen Analyse der Fehler aufweisen.

7. Ein System nach Anspruch 6,
wobei die Einrichtungen (19) zum Sammeln der Fehlerdaten sequentiell mit der Hauptsteuervorrichtung
(6) verbunden sind.

8. Ein Verfahren zum Priifen des Systems nach Anspruch 2, wobei nach dem Bestimmen der Test-
Betriebsart mittels der Taste (31) die Einschreib-/Auslese-Operationen mehrmals durch die
Schreib/Lese-Steuereinheit (4) wiederholt werden, wahrend der Abstand zwischen dem Kopf (5) und der
Identifikationseinheit (2) solange eingestellt wird, bis keine Fehleranzeige mehr beobachtet wird.

Revendications

1. Systéme de reconnaissance d'articles comprenant :

- une unité d'identification (2) affectée & un article (1) & reconnaiire, pour stocker les données
d'identification dudit article;

- une téte (5) pour écrire ou lire des données prédéterminées dans ou de ladite unité d'identifica-
tion sans qu'il y ait contact ; et

- une unité de commande écriture/lecture (4) pour commander les opérations d'écriture/lecture des
données dans/de I'unité d'identification (2) au moyen de ladite téte (5) conformément & un ordre
venant d'un appareil de commande supérieur (6);

dans lequel

- 'unité de commande écriture/lecture (4) est connectée de fagon amovible 3 une unité de conirble
(7), qui est pourvue d'un pavé de touches d'entrée (13) et d'une unité d'affichage (11);

- ladite unité de contrble (7) posseéde un dispositif de réglage des modes (12) pour sélectioner un
premier ou un second mode et un appareil 3 touches d'enirée (13) pour entrer des commandes
et des données relatives aux opérations d'écriture et de lecture pour I'unité d'identification (2); et

- ladite unité de commande écriture/leciure (4) posséde des moyens (19) pour commander les
opérations d'écriture/lecture des données dans/de I'unité d'identification & partir de 'ordre dudit
appareil de commande supérieur (6) lorsque le premier mode est sélectionné et & partir de
I'ordre entré depuis ledit appareil & touches d'enirée (13) lorsque le second mode est sélection-
né.

2. Systéme de reconnaissance d'articles comprenant :

- une unité d'identification (2) affectée & un article (1) & reconnaiire, pour stocker les données
d'identification dudit article;

- une téte (5) d'écriture ou de lecture de données prédéterminées dans ou de ladite uniié
d'identification sans qu'il y ait contact ; et

- une unité de commande écriture/lecture (4) pour commander les opérations d'écriture/lecture des
données dans/de I'unité d'identification (2) au moyen de ladite téte (5) conformément & un ordre
venant d'un appareil de commande supérieur (6);

dans lequel

- 'unité de commande écriture/lecture (4) est connectée de fagon amovible 3 une unité de conirble
(7), qui est équipée d'un pavé de touches d'entrée (13) et d'une unité d'affichage (11):

- ladite unité de contrble posséde un appareil & touches d'entrée (13) incluant une touche (31) pour
désigner un mode de test et des touches (41,42) pour entrer des ordres relatifs aux opérations
d'écriture et de lecture pour I'unité d'identification (2); et

- ladite unité de commande écriture/lecture (4) posséde des moyens (19) pour commander
I'exécution continue des opérations d'écriture/lecture pour 'unité d'identification (2) en réponse a
la désignation du mode de test dans ladite unité de contrble (7) et des moyens (19) pour vérifier
que chacune des opérations d'écriture/lecture a été correctement effectuée ou non et pour
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permetire I'affichage du résultat de la vérification sur ladite unité d'affichage (11).

Systéme de reconnaissance d'articles comprenant :

- une unité d'identification (2) affectée & un article (1) & reconnaiire, pour stocker les données
d'identification dudit article;

- une téte (5) d'écriture ou de lecture de données prédéterminées dans ou de ladite uniié
d'identification sans qu'il y ait contact ;et

- une unité de commande écriture/lecture (4) pour commander les opérations d'écriture/lecture des
données dans/de I'unité d'identification (2) au moyen de ladite téte (5) conformément & un ordre
venant d'un appareil de commande supérieur (6);

dans lequel

- 'unité de commande écriture/lecture (4) est connectée de fagon amovible 3 une unité de conirble
(7), qui est équipée d'un pavé de touches d'entrée (13) et d'une unité d'affichage (11);

- ladite unité de commande écriture/leciure (4) posséde des moyens (19) pour déceler si des
erreurs ont été générées lors des opérations d'écriture/lecture de données dans/de I'unité
d'identification (2) ou non ; et des moyens de mémoire (20) pour stocker séquentiellement les
erreurs décelées; et les données erronées dans lesdits moyens de mémoire (20) sont affichées
sur ladite unité d'affichage (11) dans ladite unité de contirble (7).

Systéme selon la revendication 3, dans lequel les données erronées stockées dans lesdits moyens de
mémoire (20) sont affichées en activant une touche (44, 45) sur ladite unité d'affichage (11).

Systéme selon la revendication 3, dans lequel les données erronées stockées dans lesdits moyens de
mémoire (20) sont affichées automatiquement sur ladite unité d'affichage (11) lorsqu'elles sont
décelées par lesdits moyens (19).

Systéme selon la revendication 3, dans lequel lesdits moyens (19) pour déceler les erreurs compren-
nent des circuits intégrés pour calculer le nombre total de fois ol se produit chagque erreur et le
nombre total de toutes les erreurs qui se sont produites, ainsi qu'une analyse statistique des erreurs.

Systéme selon la revendication 6, dans lequel lesdits moyens (19) pour recueillir les données erronées
sont séquentiellement connectés a I'appareil de commande supérieur (6).

Méthode pour contrbler le sysiéme selon la revendication 2, dans laquelle, en sélectionnant ledit mode
de test par ladite touche (31), les opérations d'écriture/lecture sont répétées plusieurs fois par ladite
unité de commande écriture/lecture (4), tout en ajustant la distance entre la téte (5) et I'uniié
d'identification (2), jusqu'a ce que plus aucune indication d'erreur ne soit détectée.
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